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1 O6nacTb NpMMeHeHUA

Hactoawmn CTaHOapT pacnpocTpaHAeTCA Ha TennocYeTyYnkn AOnd BOAAHbIX CUCTEM TennocHabxeHus (,qanee -
Tel'lﬂOC‘-leTHVIKVI), npegHasHa4YeHHble Ona U3MepeHua KonnyecTtBa TensnoTbl B BOAAHbLIX CUCTeEMax TennocHabxeHus, n
yCTaHaBnnBaeT o0Lune TexHn4eckue YCNoBuA Ha TeNnroCHEeTHUKN.

TpeboBaHusi 6e3onacHOCTU, NpeabsBrsieMble K TennocyeTynkaM, U3NOoXeHHble B 5.5 1 pasgene 6 HacTosLero
cTaHaapTa, SBnsTcs 0683aTenbHbIMK, OCTanbHble TpebGoBaHMsA HAaCTOALLErO CTaHAapTa - PEKOMEHOYEeMbIMU.



2 HopmaTuBHbI€e CCbISIKK

B HacTosiLem cTaHaapTe MCNONb30BaHbl CCINKM Ha crieaytolume cTaHaapThbl:
FOCT 2.601-95 EgnHasa cuctema KOHCTPYKTOPCKOM AOKYMEHTaUMW. DKCnnyaTauMOHHbIE JOKYMEHTbI

FOCT 8.395-80 NocyaapcTBeHHasi cuctema obecnedeHns eaMHCTBa U3MepeHnid. HopmanbHbIe YCrNoBUS M3MepeHUi
npw nosepke. Obwue TpeboBaHmA

FOCT 12.1.038-82 Cuctema crtaHgapToB GesonacHocTu Tpyga. OnektpobesonacHocTb. [MpedenbHo AonycTuMble
3HaYEHUs1 HANPSPKEHUIN NPUKOCHOBEHMS 1 TOKOB

FOCT 356-80 Apmartypa u getanu TpybonpoBoaos. [1aBneHusi ycrioBHele, NpobHble U paboyne

FOCT 12997-84 N3penus 'CI. Obwme TexHu4eckue TpeboBaHms

FOCT 14254-96 (M3K 529-89) CteneHu 3awwmThl, 06ecneumBaemble o6onoykamm (Kog IP)

FOCT 15150-69 MawuunHbl, npubopbl U gpyrne TexHu4eckne nsgenusi. ICnonHeHns ansa pasnuyHbiX KNMMaTU4eckux
pavioHoB. Kateropuu, ycnoBus akcnnyaTauuu, XpaHeHUs U TPaHCMOPTMPOBAHUS B YacTW BO3OEWCTBUS KIMMaTUYECKUX
bakTOpPOB BHELLHEN Cpeabl

FOCT P 51121-97 Tosapbl HeENpPoaoBONbCTBEHHbIE. MHopMauns ans notpebutens. O6wume TpeboBaHus

FOCT P 51317.4.2-99 (M3K 61000-4-2-95) COBMECTUMOCTb TEXHUYECKNX CPEACTB ANEKTPOMArHUTHas. YCTOMYNBOCTb
K 9neKkTpocTaTMyeckum paspsgam. TpeboBaHnst 1 MeTOAbl UCTbITAHUI

FOCT P 51317.4.3-99 (M3K 61000-4-3-95) COBMECTUMOCTb TEXHUYECKUX CPEACTB AIEKTPOMArHMTHas. YCTOMYNBOCTb
K paiMo4acToTHOMY 3neKTpoOMarHMTHoOMYy nonto. TpeboBaHUs U METOAbI UCTIbITAHWUIA

FOCT P 51317.4.4-99 (M3K 61000-4-4-95) COBMECTUMOCTb TEXHUYECKUX CPEACTB ANIEKTPOMArHMTHas. YCToOM4YnBOCTb
K HAHOCEKYHIHbIM UMMYNbCHbIM NMoMexaM. TpeGoBaHUs U METOAbI UCTIbITAHWUNA

FOCT P 51317.4.5-99 (M3K 61000-4-5-95) COBMECTUMOCTb TEXHUYECKMUX CPEACTB ANIEKTPOMArHMTHas. YCTOMYNBOCTb
K MMKPOCEKYHAHbIM MMMYMbCHBLIM NoMexaM 6onbLuon aHeprun. TpeboBaHMsa 1 MeToabl UCMbITAHWUI

FTOCT P 51317.4.11-99 (M3K 61000-4-11-94) CoOBMECTUMOCTb TEXHUYECKUX CPEACTB 3neKTpOMarHUTHas.
YCTONYMBOCTb K AMHAMUYECKNM U3MEHEHMUSM HanpshkKeHusl anekTponuTaHus. TpeboBaHns n MeToabl UCMbITaHUI

FOCT P 51318.14.1-99 (CUCTIP 14-1-93) CoBMECTMMOCTb TEXHUYECKUX CPeaCTB areKkTpoMarHuTHasa. Pagrnonomexu
MHAYCTpUaneHble OT BbITOBLIX NPUOOPOB, ANEKTPUYECKNX MHCTPYMEHTOB U aHanOrM4HbIX YCTPOUCTB. HOopMbl 1 MeToabl
n3MepeHun

FOCT P 51318.22-99 (CUCIIP 22-97) CoBMECTMMOCTb TEXHUYECKMX CPEACTB 3rekTpomarHutHas. Paguonomexu
MHAYCTpUanbeHble 0T 060pya0BaHUSA MHPOPMALMOHHBIX TEXHONOMA. HOpMbl 1 METOLbI U3MEPEHUIA

FOCT P 51320-99 CoBMEeCTMMOCTb TEXHWYECKMX CpeACTB 3reKTpoMmarHutHas. Paguonomexu WHAyCcTpuarbHbIE.
MeToabl MCNbITaHU TEXHUYECKMUX CPEACTB - UCTOYHUKOB MHAYCTPUAnbHbIX MOMEX

FOCT P 51350-99 (MOK 61010-1-90) BesonacHOCTb 3MEKTPUYECKUX KOHTPOIbHO-U3MEpUTENbHbLIX MPUOOpPOB U
nabopatopHoro obopynoBaHusi. Yactb 1. O6wune TpeboBaHus

PMI™ 29-99 lNocypapctBeHHasi cuctema obecneyeHus eguHcTBa mamepeHuin. Metponorus. OCHOBHblE TEPMUHbI U
onpeaeneHus

3 OnpepeneHus

B HacTosilwem CTaHOapTe NPUMEHANT cneayvume TepMnHbl C COOTBETCTBYHOLWNMMIK onpeaenieHnAMn.

3.1 BogsiHas cuctema TennocHabxeHusi: Cucrema tennocHabxeHus, B KOTOpOVI TennoHocuTenem ABndaeTca Boaa.



3.2 nepBnYHLIN NpeobpasoBaTens: Mo PMI™ 29.

3.3 nsmepuTenbHbI NpeobpasoBatenb pacxoga obbema, Macchl, AaBreHusl, TemnepaTtypbl: CpeacTBO U3MepeHui,
npefHasHayeHHoe Ans BbipaboTku curHana o pacxoge (obveme, macce, AaBneHun, TemnepaType) B popme, ygobHom
ana  nepejayn, panbHenwero npeobpasoBaHusi, 00paboTkm M (MAKM)  XpaHEeHUs,, HO He noaaaroLlencs
HenocpeacTBEHHOMY BOCMPUSATUIO HabnogaTenem.

3.4 cuctema TennocHabxeHusi: COBOKYMHOCTb B3aUMOCBSI3aHHbIX WCTOYHUKA TEMMOThI, TEMMOBLIX CETEN U CUCTEM
TennonoTpebneHus.

3.5 cpeacTtBo namepenuii: Mo PMI™ 29.

3.6 KONMYECTBO TENNOThLI (TENMoBasi 3HePrus): MIaMeHeHWe BHYTPEHHEN 3HEPTMU TENSIOHOCUTENS, NpoucXoasLLee Npu
Tennonepeaaye B TENNOOGMEHHbIX KOHTYpax (6e3 macconepeHoca U coBepLUeHNs paboThbl).

3.7 TennoBbluMcnUTeNb: CpeacTBO M3MeEpeHWid, NpeaHasHadeHHoe ONS onpedeneHusl KonuMyecTBa TennoTbl Mo
NocTynaloLLMM Ha ero BXo[ CUrHanam oT CpeAcTB M3MepeHUit NapameTpoB TENMOHOCUTENS.

3.8 Tennoc4yeTumk: NameputensHasa cuctema (CpeacTBO U3MEPEHUI), NpeaHasHavYeHHasa anst U3MepeHnst KonmyecTea
TENNOTHI.

3.9 uamepuTenbHbIi KaHan TtennocdeTymka: COBOKYNHOCTb WM3MepUTEnNbHbIX MpeobpasoBaTenen w/vwnu CpeacTts
M3MEPEHUN, NMNHUIN CBA3M, NEKTPOHHBIX (BblMMCIIUTENBHbLIX) 6N10KOB, 0becneymBatoLLas N3MepeHne Konm4yecTsa TennoThbl
UNu opyrnx pmanyecknx BENUYMH No AaHHbIM 06 M3MepeHHbIX napameTpax TENNOHOCUTENS.

3.10 TennoobMeHHbIN KOHTYp: TennonoTpebnstouwias yctaHoBka (CMCTEMa) UM UCTOYHWMK TEnnoTbl MW UX YacTb,
MMeloLLMEe OOQUH NoJatoLwmin n ogmMH obpaTHbIn TpybonpoBoabI.

3.11 HauBonbluee 3HayeHWe pacxoda TEMnoHOCUTENs: 3HayeHue pacxofa TensioHocUTens, Mpu  KOTOPOM
TENNoCYeTYMK paboTaeT HempepbIBHO 63 NPEBLILLEHUS NpeAesibHO AoNYCTMMON NoTepu LaBreHus.

4 Knaccudmkaums, oOCHOBHbIe napaMmeTpbl U pasmMepbl

4.1 Knaccudukauusa
4.1.1 B 3aBMCMMOCTM OT KONMYECTBA N3MEPUTENBHBIX KaHANOB TENSIOCHETYMKM MOTYT UMETb CriefyoLImne NCNONTHEHUS:
- OHOKaHarbHble, MMelLLe OANH U3MEPUTESNbHBIN KaHar KONM4ecTBa TennoThl;

- MHOroKaHarnbHble, nMmerwmne aesa n donee N3MepuTeribHbIX KaHanoB Konn4yecTBa TennoTbl U OPYyrnx (t)I/IBI/NeCKVIX
BEeJINYUH.

4.1.2 B 3aBucMMOCTM OT cnocoba npeacTaBrneHus U3MEepUTENbHOM WHGOPMaLUU TENSIOCHETYMKM MOTYT UMETb
cnenyoLMe UCTONHEHNS:

- CO BCTPOEHHbIM LIM(PPOBLIM OTCHETHBIM YCTPONCTBOM;

- CO BCTPOEHHbIM LIMPPOGYKBEHHBIM OTCYETHEIM YCTPONCTBOM;

- CO CTaLMOHaPHO MOAKIIOYEHHbIM UM POOYKBEHHBIM NeYaTaLwmnm yCTPOUCTBOM (NMPUHTEPOM);
- C NepPEeHOCHbLIM NMPUHTEPOM;

- CO CTauMOHapHO MOAKIOYEHHbIM YCTPOWCTBOM CbeMa, (HOPMMPOBAHWS OTHETOB, XPaHEHUs WU NpeacTaBlieHus!
M3MepUTENBHON MHGOPMALIMMK;

- C MNEepPEeHOCHbIM YCTPOMCTBOM CbeMa, XPaHEHWs, 3anucu M3MEPUTENbHOM WHGOPMaUMM M BbiBOAA Ha AuCnnewn
BHELLUHEro, B TOM YMCIe yAaneHHOro KOMMbITepa;

- CO CTauuMoHapHO MOAKMHYEHHLIM KOMMLIOTEPOM W HEMOCPEACTBEHHbIM OMEpPaTUBHLIM  MpeacTaBeHNEM
M3MepUTENBHON MHGOPMALIMK HA ero AUCnnew;



- CO CTauMnoHapHO NOAKIHYEHHbIM yCTpOI7ICTBOM (MO,EleMOM) nepegadun MSMGpMTeHbHOVI I/IHq)OpMaLI,I/II/I Ha gucnnen
BHELWIHEro, B TOM 4Ynucne ygarneHHOro KOmMnbrTepa;

- C NepeHOCHbIM yCTpOI7ICTBOM (MO,EleMOM) nepenaidun MSMGpMTeﬂbHOVI I/IH(bOpMaLI,VII/I Ha gucnnen BHELWHero, B TOM
yucne yaaneHHoro komnbtotepa.

TennocyeTyrkn MOryT MMETb UCMOMHEHUS], COYETaloWMe pasnnyHble BUAbl yKa3aHHbIX YCTPOMCTB.

4.2 OCcHOBHblE NapaMeTpbl U pasmepsbl

4.2.1 OnameTpbl YCNOBHbIX NPOXOAOB NpeobpasoBaTtenen pacxofga (obbema, Macchl) 4OMKHbI BbibMpaTbecs U3 psaa:
10, 15, 20, 25, 32, 40, 50, 65, 70, 80, 100, 125, 150, 200, 250, 300, 400, 500, 600, 800, 1000, 1200, 1400, 1600, 1800,
2000 Mm.

B 060CHOBaHHbIX Cryyasix fonyckaeTcs NPUMEHEHWE APYIMX 3HAYEHWUI AUaMeTPOB YCIIOBHOMO Npoxoaa.

4.2.2 Hanborbllee 3HaueHne pacxoaa TenrnoHocutens [, npu KOTOPOM M3MEPSIOT KONMYECTBO TENroThl, AOMKHO
COOTBETCTBOBATb CPeAHEN MO CEYEHNIO CKOPOCTM TennoHocutens B Tpybonposoae ot 0,3 go 10,0 m/c.

4.2.3 HaumeHbluee 3HadeHue pacxoja TemnoHocutens (F., Npu KOTOPOM W3MEPSIOT KOMWYECTBO TEmnmnoThl,

BbIGUpatoT 13 psiga 0,001; 0,004; 0,01; 0,02; 0,04; 0,1 GB.

4.2.4 Hanbonbluee 3HaveHne pabodei TemnepaTypbl TeNnoHocuTens L, MoxeT 6biTb 40 200 °C, HO He AOMKHO BbITh
meHee 90 °C.

4.2.5 3HaueHns pasHOCTM TemnepaTyp [ TennoHocuTens B NofatoLleM M o6paTHOM TpyBonpoBoaax AOMKHbI BbiTh:

- HaumeHbluee, 4y, BbIBUpPaeTCs n3 papa:

1, 2, 3 °C - anga TennocyeT4ynkoB Knacca C;
2, 3,5 °C - ona Tennoc4yeT4YnKoB Knacca B;

3, 5, 10 °C - ona Tennoc4eT4MKoB Kracca A;
- Hanborblee, iy, - He MeHee (£ —3) °C.

4.2.6 3HadveHne ycnosHoro paenerua (FTOCT 356) TennoHocuTens He [OMKHO ObiTb meHee 1,6 MMa. B
060CHOBaHHbIX Cryyasix foNyckaeTcs ycTaHaBNMBaTb ApYrMe 3Ha4YeHUst YCIIOBHOTO [aBrneHus!.

4.2.7 TennocuyeTunk fOMKeH obecneumBaTte 0TOGpaXeHNe N3MEPEHHOrO KONMYECTBa TEMMNOThI B [KOYNSX, BaTT-4acax
WK Kanopusix, UNu B AeCATUYHBIX KPaTHbIX OT 9TUX e4UHUL.

4.2.8 EMKOCTb LMGPOBOro OTCHETHOrO YCTPOMCTBA AN OTOOpaXKeHWUst KonuyecTsa TennoTbl AofkHa obecneyvmBaTtb
oTobpaxeHue npu HanbonblieM pacxode M HaumbornblLuen pasHOCTM Temnepatyp B TeyeHne He MeHee 2000 4 Ges
BO3BpaTa Ha Hynb.

4.2.9 LleHa mnaguwero paspsiga UMgpoBOro 0TCHETHOTO YCTPOMCTBA, OTOOpakatoLLero KonMyecTBo TENMOThI, AOMKHA
COOTBETCTBOBATb, MO MEHbLUEN Mepe, KOMMYecTBY TennoTbl, M3MepeHHoMy 3a 1 4 npu Haubonbluem pacxoge W
HanbonbLUen pa3HOCTN TeMnepaTyp.

4.2.10 Mpwn OTKMOYEHUN CETEBOIO NMUTAHMA MHAOPMALMSA O 3HAYEHUN KONMYeCcTBa TEMMOTbl JOIMKHA COXPaHSTLCS He
meHee 1000 u.

4211 Tennocyetumkn MoryT obecneuvBaTb nepegayy W3MEpUTENbHOW WMHGOPMAUMM B 3NEKTPUHECKMX
KOOMPOBaHHbIX cUrHanax - B uHtepdencax RS232-C unu RS485.

Mo cornacoBaHuto ¢ n0Tpe6|/|TeneM 00NyCKakTCA 3reKTpU4eCkme KognpoBaHHbIEe CUTHanbl 4pyrnx BUMO0B.

4.2.12 SJ'IeKTpI/NeCKOG nUTaHne TenyocY4eT4NKOB OCYLLECTBIIAETCA OT!



- ceTel obLLero HasHa4YeHnst MOCTOSIHHOMO UIn nepeMeHHOro Toka;
- aBTOHOMHOIo BCTPOEHHOIo UCTOYHUKA NUTaHUA.
,D.OﬂyCKaeTCFI KOM6VIHVIpOBaHHOG nnTaHne Tenyioc4eT4NKOB.

I'Iapameprl ANEeKTpu4eckoro nutaHuAa crnegyet ycTtaHaBiMBaTb B TEXHUYECKUX YCNOBUAX Ha TensioCHeT4Yukn
KOHKpEeTHOro tuna.

5 O6wue TexHM4Yeckue TpeboBaHusA
TennocyeTunkm AOJTKHbI OblTb N3rOTOBIIEHbI B COOTBETCTBUMU C Tpe6OBaHVIF|MVI HacToAuwlero ctaHgapta n TeXHU4eCKmnx
yCJ'IOBI/Il7I Ha TenyioC4Y4eTYNKN KOHKPETHOro Thna.
5.1 XapakTtepucTukm
5.1.1 TennocuyeT4ynkun AOJIKHbI obecneuynBaTb n3MepeHune Konuyecrtesa TennoTbl B U3MepUTeribHOM KaHalne B
COOTBETCTBUU C YypaBHEHUAMMU I/13MepeHI/II7I, pernameHTMpoBaHHbIMM HOPMAaTtuUBHbIMUA OOKYMEHTaMWn, YyTBEPXOEHHbIMA B

YCTaHOBITEHHOM NopsAKe.

KOHKpeTHblE ypaBHEHWS U3MEPEHWA YCTAHaBMUBAKOTCH B TEXHUYECKMX YCMOBUAX HA TEMMOCYETYMKM KOHKPETHOIO
T™na.

5.1.2 Mpepenbl [onNyckaeMoW OTHOCWUTENbHOW MOTPELUHOCTM W3MEPUTENIbHOrO KaHana TenrocYeTYnkoB criegyeT
onpenensitb B pabounx ycroBusix NpUMeHeHUs:

- Temneparypa okpyxatoLero sosgyxa - ot 5 go 50 °C;

- OTHOCUTENbHAst BNAXXHOCTb OKpYXatoLLlero - He 6onee 93%;

- OTKINOHEHNE HaNpsPKeHUst NuTaroLen cetu - nnc 10%, MuHyc 15% OT HOMUHANLHOIO;
- OTKJTOHEHME YacToThl NUTatoLWen cetn - +2% OT HOMUHAIbHOWM;

- HaNpsXXeHWe aBTOHOMHOrO UCTOYHUKA - paboyee HanpspkeHne.

5.1.2.1 Tlpepenbl [OONycKaemMon OTHOCUTENbHOW MOrpellHOCT W3MEepUTENbHOTO KaHana KonuyecTBa TenmnoThl
TENNOCYETYNKOB B YCMOBUSIX NPUMeHeHust no 5.1.2 (SD), BblpaXXeHHble B MpOLIeHTax OT U3MepsieMoro KonuyecTea
TENnoThbl, AOMKHbI BbITb HE Gonee 3HaYeHwWit, BbIYUCIEHHLIX MO hopMynaM, NpuBeaeHHbLIM B Tabnuue 1.

Tabnuua 1

d)opmyna Aana BblMUCNEHUA 3HAYEeHUA npenenos

Knacc npuopa AOMyCKaeMOoil OTHOCTENBHON NorpeLHocTy & %

C By = H(2+4AL [ A +0,01G, /)
B By = H(3+4k 1A+ 0,025 _/G)
A 3o = 4 +AN [ M +0,05G,/G)

B Tabnuue npuHATLI 0603HaYeHus:

M - 3HaveHMe pasHOCTU TemnepaTyp B nogaroLlem 1 obpaTHoM Tpybonposoaax TennoobMeHHOro KoHTypa, °C;

# u (G - 3HaueHus pacxopja TennoHocuTens v ero Haubornbluee 3HauyeHWe B nogatollem TpyGonposoge (B



O[VHAaKOBbIX eANHULAX U3MEPEHMUIA).

B TeXHMYeCKMX YCIOBUSX HA TENMOCYETYMKN KOHKPETHOIO TUNa LOMKHbI YKasblBaTbCHA Npeaerbl OTHOLLEHWUn MacCoBbIX
pacxogoB B nopawwem M obpaTHOM TpyBonpoBodax, [ANs KOTOPbIX HOPMUPYIOTCS Npedenbl  MorpelHocT
TENNOCYETHYMKOB.

5.1.3 TennocyeTynk MOryT M3MepsiTb NapameTpbl TeNNoHocuTeNs (pacxod, TeMneparypy, o6bem, maccy, pasHOCTb
MacCOBbIX PACXO[O0B, Pa3HOCTb TEMMEpaTyp, Pa3HOCTb Macc), Tekyllee BpeMsi, BpemMsi HapaboTku 1 4p. Mpy yCroBum
cobnioaeHNa CTaHAAPTOB M HOPMATUBHBIX JOKYMEHTOB, YCTaHABMMBAOLLMX TPEBOBAHNS MO BHIMOMHEHWIO STUX (OYHKLIWIA.

KOHerTHbIe Tpe6OBaHI/IF| no yKasaHHbIM (byHKLI,VIﬂM YyCTaHaBNMMBAKT B TEXHUYECKUX YCITOBUAX HaA TENJIOCHETHUKAU
KOHKpEeTHOro tuna.

5.2 KoHcTpykTuBHbIE TpeboBaHms
5.2.1 TennocyeT4ymkn MOryT UMeTb OTAENALMEecs COCTaBHble YacTu, B TOM YMCMEe NepBUYHbIE N U3MepUTErbHbIe
npeobpasoBatenu pacxoga, TemnepaTypbl, AaBNeHUs, TEMMOBbIMUCAUTENN, YCTPOWCTBA Nepefayv U npeactasneHus

M3MepUTENBHON MHGOPMALIMK.

5.2.2 KOHCTpyKUMA TEnnoc4YeTYnKoB OofmkHa obecneymBaTb pe3bboBble, (braHueBble UM CBapHblE COEAWHEHUsI C
Tpybonposogamun BOASAHON CUCTEMbI TEMNOCHAOXKEHUS.

5.2.3 TennocyeTuymkn [OMKHbI ObiTb CHabXeHbl 3aLYMTHBIMU YCTPOWCTBaMW, NpeaoTBpaLLaloLMMM BO3MOXHOCTb
pa3bopkK, MNepecTaHOBKA WNM Nepefeniky TennocyeTynmka 6e3 O4EBMOHOMO MOBPEXAEHWUS 3aALUMTHOTO YCTPOWCTBa
(nnom6bt).

MporpammHoe obecneyeHWe TEMnOCYETYMKOB AOMKHO obecneuvBaTth 3alWUTy OT  HECAHKLMOHWPOBAHHOIO
BMeLLaTeNbCTBA B YCMOBUAX SKCMNyaTaLum.

5.2.4 TpeboBaHua Kk rabapuTHbIM, YCTAHOBOYHbIM W NPUCOEAMHUTENBbHBIM pa3mMepaMm, MaTepuanam paetanew,
cornpukacatLLMxcs ¢ TenioHocuTenem, noTepe AasrneHns, NnoTpebnsemMon MOLLHOCTW, Macce AOMKHbI OblTb NpUBeaEHbI
B TEXHUYECKMX YCMOBUSIX HA TEMMOCYETYMKN KOHKPETHOIO TUMa.

5.3 TpeboBaHus K HAOEXHOCTH

5.3.1 CpefHuit Cpok cnyx0Obl TENMOCYETYMKOB - He MeHee 12 nerT.

5.3.2 HapaboTka Ha 0TKa3 TennocYeTYNKOB - He MeHee 17000 u.

5.3.3 Me)KI'IOBepO‘leIVI WHTEepBan TenyoCc4HeT4YNKOB [OOJTKEeH ObITb YCTaHOBNMEH B TEeXHUYEeCKUX YCIOBUAX Ha
TennocHEeTYNKN KOHKPETHOro Trna.

5.4 TpeboBaHMs CTOMKOCTU K BHELLHUM BO3O0ENCTBUAM

5.4.1 Mo ycToM4MBOCTM U (MNM) MPOYHOCTU K BO3AEWCTBUIO TEeMMepaTypbl M BNaXHOCTM OKPYXaloLlero Bo3gyxa
TEMNNOCYETUYMKM AOIMKHbI COOTBETCTBOBAThL UcnofniHeHusm B4, C1, C3, C4 no TOCT 12997.

KOHerTHoe UCMNoJiHeHne yCctaHaBMBaKT B TEXHUYECKNX YCITOBUAX Ha TEMIIOCHETHUKU KOHKPETHOIo Tnna.

5.4.2 Tlo ycTOM4MBOCTM U (UNN) NPOYHOCTU K BO3OEWCTBUIO CUMHYyCOMOANbHbIX BUMOpaUMi TENNOCYETYMKN AOMKHbI
coOTBeTCTBOBaTh ucnonHeHuam L1, L2, L3, LX, N1, N2, NX, V1, V2, VX no TOCT 12997.

KOHerTHoe UCNoJIHeHNe yCTaHaBMNBAKT B TEXHUYECKNX YCITOBUAX Ha TEMJTIOCHETHNKU KOHKPETHOIo Tmnna.

5.4.3 To ycCTOMYMBOCTM K BO3OENCTBMIO aTMOCKEpPHOro [OaBfeHUsl TEMNMOCYETYMKM OOMKHbI COOTBETCTBOBATHL
mncnonHeHuam P1, P2 no FOCT 12997.

KOHerTHoe NCNoNHeHne yCctaHaBnMMBaKT B TEXHUYECKNX YCITOBUAX HA TEMJTOCHETHUKU KOHKPETHOIO TMna.

5.4.4 OTgenbHble COCTaBHbIE YacTU TENMOCYETYMKOB MO YCTOMYMBOCTU K BHELLHUM BO3OEWCTBMAM, YKa3aHHbIM B
5.4.1-5.4.3, MOTyT UMeTb pa3Hble NCNOSNTHEHNS.

5.4.5 TennocyeTunku, Ha KOTOpPbl€ BNMUAET OTKIOHEHNE UX NONOXEeHUA OT pa6oqero NOoNoXeHuna, OO0JIKHbl COXPaHATb
CBOU XapaKTEepUCTUKN NPU OTKIOHEHUN Ha +5°, ecnu WHOe 3HayeHWe OTKIOHEHUS He YCTaHOBJ/TIEHO B TEXHUYEeCKUX
YyCnoBuAX Ha TenyIOCHETYNKN KOHKPETHOro Tuna.



5.4.6 TennocyeTuumkn [OOMKHbl ObiTb YCTOMYMBBIMU K BO3AENCTBUKO MOCTOSIHHBIX MarHUTHbIX nonenm u (unwm)
nepeMeHHbIX NOSen CETEBOM YacTOTbl HANPSKEHHOCTLIO 40 400 A/M.

5.4.7 TennocyeTynkn, KOTOpble NO NPUHUMUNY OEUCTBUS HE BblOEpXKMBAKOT BO3OENCTBUSA MarHUTHbIX nonew no 5.4.6,
OOMXKHbI BbIAEPXNBATb YKa3aHHbIe BO3AENCTBUS HaMNPSDKEHHOCTbIO Ao 40 A/Mm.

5.4.8 TpeboBaHuMsa K MOrPELLHOCTM TENOCYEeTYMKA NPpU BO3OENCTBUMN BNMsOWMX dakTopoB (5.4.1-5.4.7) nomkHbl ObiTb
YCTaHOBIEHbI B TEXHUYECKMUX YCIOBUSIX HA TENSIOCYETUYMKM KOHKPETHOrO Tuna.

5.4.9 CTeneHb 3alMTbl COCTaBHbLIX YacTeil TenrocYeTYUMKOB OT MPOHUKHOBEHUS MbiM, MOCTOPOHHMX Ten U BOAbI
ycTtaHasnmeatoT B cooTBeTcTBuM ¢ FOCT 14254, 1 oHa fomkHa ObiTb HE HUXeE:

- ANA nepBuYHbIX Npeobpa3oBaTenen pacxoda, TemnepaTypbl U gasneHus - IP54;

- ONs n3MeputenbHbIX npeobpasoBartenen n tennosbluucnuTenen - IP44, B TexHM4eckn OBOCHOBaHHbLIX Criyyasix
ponyckaetcs IP20;

- ANS nevyaTarLwmx yCcTponcTs - IP20.
5.4.10 TpeboBaHua k TennocyeT4YMKkam B TpaHCNopTHOM Tape - no FOCT 12997.

KOHerTHbIVI BUA MeXaHWYeCcKon Harpy3ku cnenyet yCTaHaB/iMBaTb B TEeXHUYECKUX YCNOBUAX Ha TENSIOCHETHUKAU
KOHKpEeTHOro tuna.

5.5 TpeboBaHuWs K 3NEKTPOMarHMTHON COBMECTUMOCTU
5.5.1 TennocyeTYmkn U UX OTAENSIOLIMECS COCTaBHbIE YacTy (Oanee - COCTaBHbIe YacTu), SMEKTPONUTAHUE KOTOPbIX

OCYLLECTBMSAETCA OT 3NEeKTPUYECKON CeTU, AOMKHbI BbiTb YCTOMYMBLIMU K YCTAHOBUBLUMMCS OTKMOHEHUSIM HanpshkeHUs
3NeKTponuTaHus, NpuBeaeHHbIM B Tabnuue 2.

Tabnuua 2
HanpsixeHune anekTponutaHus TennocyeTynka
Bua Tennocyetunka
HwxHu npegen BepxHuii npegen
OTKITOHEHMS HanpshKeHns OTKITOHEHUS
- HanpsokeHnst Ty

TennocyeTunkn,  ONsi  KOTOPbIX  YCTAHOBIEHO 0,85 Un 11 Un
HOMUWHAarbHOE HanpsHKeHWe 3NeKTPonMTaHust Un
TennocququKm, ONSA KOTOPbIX YCTAHOBMEH AnanasoH 0,85 Unl 11 Uﬂ
U3MEHEHWUI HanpsbKeHUs 3NEeKTPonUTaHus, BKIOYas
HauMeHbLlee 3HaYeHue HanpskeHus Unl "
HanGonblee 5

5.5.2 TennocyeTymkn U MX COCTaBHbIE YaCTW, NEKTPONUTAHNE KOTOPbIX OCYLLECTBISIETCA OT 3MEKTPUYECKOW CeTH,
OOJKHbI BbITb YCTOMYMBBLIMY K BO3OENCTBMIO OTKITOHEHMS YacToThl B Nnpeaenax ot 49 go 51 u.

5.5.3 TennocyeTymkn U X COCTaBHbIE YacTw, ANeKTponnuTaHne KOTOpbIX OCYLLEeCTBNAETCA OT BCTpauBaeMbIX WUINU
BHELUHMX WCTOYHMKOB MOCTOSAHHOIO TOKA, OOJPKHbI ObITh yCTOVNVIBbIMVI K BO30ENCTBUIO OTKIMOHEHUSI Hanps>xeHua

ANeKTponnuTtaHna oT Um ao U , roe Um - HauMeHbllee 3Ha4YeHWe HanpaxXeHua anekTponuTaHua,
yCTaHaBnMMBaemMoe B TEXHUYECKUX YCIOBUAX Ha MUCTOYHUK MOCTOAHHOrO TOKa, npu TemMnepartype 20 °C; U]':'IZ&IQ: -

Hanbonbliee Hanps>eHne HeHarpy>XeHHoro MICTo4HMKa NoCTOAHHOIoO TOKa.

5.5.4 YCTOMYMBOCTb TEMMOCYETYMKOB U WX COCTaBHbIX YacTel K AMHAMUYECKMM W3MEHEHMAM HanpsaxeHna cetu
ANeKTponnuTaHnA



TennocyeTYnKM N NX COCTaBHbIE YaCTW, AMEKTPONUTaHNE KOTOPbLIX OCYLLECTBNAETCH OT INIEKTPUYECKON CEeTU, AOMKHbI
ObiTb YCTOMYMBBIMW K MpepbIBaHUSIM HanpsbkeHust anektponutaHuss no FOCT P 51317.4.11 c¢ napameTpamu,
npvBeAeHHbIMU B Tabnuvue 3.

Tabnuua 3
MapameTp NpepbiBaHWSA HANpPsHKeHUs ANEKTPONUTaHUS 3HayeHue napameTpa npepbiBaHNS
HanpPsHKeHWs1 ANeKTPONMTaHnst

CT1eneHb XXeCTKOCTM UCMbITaHW 1
OnutenbHOCTb, Nepuoabl/Mc 1/20
Yuncno npepbiBaHUA HaNpPsKeHUs 10
WHTepsan BpEMEHMN Mexay — nocnegosaTtenbHbIMU 10+1
npepbiBaHUAMW HaMPSXXEHWS, C

5.5.5 YCTONYMBOCTb TEMNMOCHETYMKOB N NX COCTaBHbIX YacTen K HaHOCEeKyHOHbIM MMMNYJ1bCHbIM NMomMexam
TennocyYeTYnKM N NX COCTaBHbIE YaCTU LOIMKHbI ObiTb yCTOVI‘-IVIBbIMVI K HaHOCEKyHOHbIM UMMNYJbCHbIM NMoOMexamMm B

Lensax aneKkTponuTaHns, ynpasneHusi, KOHTponsa n curHanu3aumm no FOCT P 51317.4.4 ¢ napameTpamu, NpuBegeHHbIMN
B Tabnuue 4.

Tabnuua 4

3HadeHune napameTpa
UMNYNbCHBIX NOMEX AN
TEMNOCYETYNKOB UCMONHEHWIA MO
MapameTp MMMNYnbCHbIX MOMEX KraccaM oKpyKatoLLei cpeasl

A B C

CTeneHb XeCTKOCTM UCTbITaHW npu nogaye rnoMexm Ha:
- Lenun anekTponntaHna nepeMeHHOro Toka 3 4

- uenu ynpaserieHus, KOHTPOMs, CurHanusaumm wu uenu 3* 3*
3NEeKTPONUTaHNSI MOCTOSIHHOIO TOoKa

McnbiTatensHoe HanpaxeHue, KB, npu nogaye rnomMmexm Ha:
- Lenun anekTponntaHna nepeMeHHOro Toka 2 4

- uenu ynpaerieHus, KOHTPOMs, CurHanusaumm wu uenu 1* 1*
ANEKTPONUTAHNS MOCTOSIHHOIO TOKa

,U,J'IVITeJ'IbHOCTb MCNbITaHWNA, C, npn nopavye nomMmexnm Ha uenu
ANeKTponnuTaHna n uenun ynpasneHusa, KOHTpona n curHannsaunn:

- MPX NONOXUTENBHOWN NONAPHOCTU NOMEXMN 60

- NpK oTpMLaTENbHOW NONAPHOCTU MOMEXM 60

* Mpw anvHe kabensa 6onee 1,2 m.

5.5.6 YCTONYMBOCTb TEMSIOCHETYMKOB MU MX COCTABHbIX YacTeN K MUKPOCEKYHOHbIM MMMYSbCHBIM NomMexam GonbLiown
aHeprum



TennocyeTynkn M MX COCTaBHbIE YACTM OOMMKHbI ObiTb YCTOMYMBLIMU K MUKPOCEKYHAHbLIM WUMMYMbCHBIM MOMeExXam
GONbLLIOA 3HEpPrMM B LENsX 3NEeKTPOonuTaHusl, ynpaBneHusi, KOHTpons u curHanu3aumm no OCT 51317.45 c
napameTpamu, NpuBeAeHHbLIMK B Tabnuue 5.

Tabnuua 5

3HaveHue napameTpa
MapameTp UMNYNbCHBIX MOMEX MMMNYMbCHBLIX MOMEX

CTeneHb KECTKOCTU WUCMbITAHUW MO MNodaye MNOMEXM Ha  uenu
ANEKTPONUTAHNA NepeMeHHOro Toka:

- No cxeme "nposog - 3emns” 3

- No cxeme "npoBof - nposoa" 2

McnbiTatensHoe HanpsaxexHue, KB, npun nogadye nomMmexnm Ha uUenu
ANEeKTponnuTaHmna nepemMeHHOro Toka:

- No cxeme "npoBog - 3emns” 2%

- No cxeme "npoeog - npoeog” 1**

CTeneHb XeCTKOCTU UCMbITAHUIA NO nogadve NoOMexu Ha uenu ynpasneHusa,
KOHTPOIA U CUrHanunsaumm un uenmn anekTponmtaHna noCToOAHHOIO ToKa:

- No cxeme "nposog - 3emns” 2%

- No cxeme "npoBof - nposoa" 1**

McnbiTatensHoe Hanpsaxexue, KB, npun nogadye nomMmexnm Ha uUenu
ynpaBneHnd, KOHTPOIA U CUrHanum3aumm:

- No cxeme "npoBof - 3emnsa” 0,5*

- No cxeme "npoBof - nposoa" 0,5%*

Yucno MMMNyINbCOB MOMeEX, NogaBaeMblX Ha LUenu 3NneKTponntaHua uenu
ynpaBneHnd, KOHTPOIA U CUrHanun3aumm:

- MONOXMUTENbHOW NONAPHOCTN 3

- OTpuLaTENBHON NOSIAPHOCTH 3

* Mpn anvHe kabensa 6onee 10 m.

** TONbKO ANA BHELWHUX Kabernen nocTOAHHOro MOHTaXa AnvHon Gonee 10 M, NOOKMOYEHHbIX K
TennocyeTYMKaMm.

5.5.7 YCTOMYMBOCTb TEMMOCYETUYMKOB M UX COCTABHbIX YacTeN K paaMo4acTOTHOMY 3M1EKTPOMAarHUTHOMY Mosio

TennocYyeTyMKM U UX COCTaBHbIE YaCTW AOMKHbI OblTb YCTOMYMBLIMU K PAAMOYACTOTHOMY 3M1EKTPOMArHUTHOMY MOS0
no MOCT P 51317.4.3 ¢ napameTpamu, NpuBeAeHHbIMU B Tabnuue 6.

Tabnuua 6

3HaueHne napameTpa pagnoyvacToTHbIX MOMeX Anst
TENoCYeTYMKOB UCMOSTHEHMI MO KIlaccam OKpyXKatoLen
MapameTp pagMoyacTOTHbIX MOMEX cpeapl




A B C
MNMonoca yactoT, MI'y, 26-1000
CreneHb XeCTKOCTU UCMbITaHUI 2 3
HanpsixeHHocTb nons, B/m 3 10

5.5.8 YCTOMYMBOCTb TEMMOCYETYMKOB U UX COCTABHbIX YACTEN K 3MIEKTPOCTaTUYECKUM pa3psiaam

TennocyeTumkn M UX COCTaBHblE YACTU AOMKHbI ObiTb YCTOMYMBBIMK K 3MnekTpocTatuyeckum paspsigam no FOCT
51317.4.2 c napameTpamu, NpuBeAEHHbIMM B Tabnuue 7.

Tabnuua 7

3HayeHne napameTpa
MapameTp anekTpocTaTUYECKNX pa3psiaos 3MeKTpOoCTaTUYECKMX paspsiaoB

CT1eneHb XeCTKOCTU UCMbITaHWUIA NpW:
- KOHTaKTHOM paspsige 2

- BO34YyLLIHOM paspsage 3

McnbiTatensHoe Hanpsixenune, kB, npu:
- KOHTAKTHOM paspsae 4

- BO34YyLWIHOM paspsage 8

Yucno paspsiioB Ha KaXayto UCMbITATENbHYH TOYKY:
- MONOXMWTENBbHOW NONAPHOCTU 10

- oTpyLaTENBHON NOSIAPHOCTH 10

5.5.9 [lonycTrMble YPOBHU MHAYCTPUATbHbLIX PaguonomMex

HanmeeHme MHOYCTPpUAnbHbIX pagunonomMex, co3gaBaeMblX TENNIOCHETYMKAMUN Ha 3aXXMMaX ANA NOAKIMKYEeHUA K CeTu
ANEKTPONnnUTaHuA, U HanpAaXeHHOCTb NoJNiA MHAOYCTPpUalbHbIX pagnonomMex, co3gaBaeMblX TENOCHETYNKAMU, HE OOJIKHbI
npesblillaTb 3HaYeHun, YCTaHOBJIE€HHbIX B:

FOCT P 51318.22 - ons TENNOCYETYMKOB, B KOHCTPYKLIMN KOTOPbLIX MPUMEHEHO MUKPOMPOLIECCOPHOE YCTPOMCTRBO;

FOCT P 51318.14.1 - onsa TennoCcYeTYMKOB, NPUMEHSEMbBIX B YCMOBUSAX 3KCNyaTaumm, COOTBETCTBYIOLLMX Knaccam A
1 B, B KOHCTPYKLMM KOTOPbIX OTCYTCTBYET MMKPOMPOLECCOPHOE YCTPOUCTBO;

Hopmax 8 [1] - Ans Tennoc4eT4yMKOB, MPUMMEHSIEMbIX B YCMOBUAX 3KCMfyaTauuun, cOOTBeTCTBYyOLWMX knaccy C, B
KOHCTPYKLIMN KOTOPbIX OTCYTCTBYET MUKPOMNPOLIECCOPHOE YCTPOMCTBO.

5.6 KomnnekTHOCTb

KOMNNeKkTHOCTb TennocYeTYMKOB [OMKHa ObiTb yCTaHOBIeHa B TEeXHUYECKMX YCNOBUAX Ha TennocHeT4YuKku
KOHKpEeTHOro tuna.

K TennocyeTymnkam gosmkHa ObITb NpUoXeHa akcnnyaTaumoHHas gokymeHtauusa no FOCT 2.601.
5.7 MapknpoBka

Ha Tennocyetunkax gosmkHa ObiTb BbinonHeHa MapkupoBka no NOCT P 51121, n oHa [oOfmkHA AONOSNHUTENbHO



coaepxaTtb:

- KInacc TOYHOCTW;

- npegernbl no Temnepatype (&g v L),

- npeaensi no pacxoay (&, n &y);

- MEeCTO YCTaHOBKM npeobpasoBaTens pacxoga (B npssMom unun obpatHoMm Tpybonposoae);
- yKaszaTenu HanpasneHusi Te4YeHuss;

- MakcumanbHO gonyctmmoe pa6oqee AaBneHune.

6 Tpe6oBaHusA 6e3onacHOCTU

6.1 TpeboaHusa GesonacHoctn - no NOCT P 51350 - gosmkHbl OblTb yCTaAHOBMEHbI B TEXHWYECKUX YCMOBUSIX Ha
TEMNNOCYETYNKN U UX COCTABHbIE YACTU KOHKPETHbIX TUMOB.

6.2 TpeboBaHusA K rMapaBnMYECKOl NPOYHOCTU U FrEPMETUYHOCTM TEMMOCYETHYMKOB U MX COCTaBHbIX YacTel OOMKHbI
cootBeTcTBoBaTb OCT 356 1 ObITb YyCTAHOBMEHbI B TEXHUYECKUX YCIIOBUAX HA TEMITOCYETYMKN N UX COCTaBHbIE 4acTu
KOHKPETHOro Tuna.

6.3 YcTpaHeHve fedeKToB TENOCYETUNKOB U UX COCTaBHbIX YacTeil, X 3aMeHy criefyeT Npov3BoauTb NMpU MOSTHOM
OTCYTCTBMM [JaBrneHuss B TpyGomnpoBoaax W MepekpbiTuM 3TUX TpyBOMpOBOAOB HEMOCPEACTBEHHO nepes U 3a
TENNOCYETYMKAMM M UX COCTaBHbIMU YaCTAMU.

6.4 OononHuTeneHble TpeboBaHMA No 6e30MacHOCTU TEMMOCYETYMKOB M MX COCTaBHbIX YacTel B 3aBMCMMOCTM OT
KOHCTPYKLMM W YCIOBWIA 3KCMMyaTauuMmu crneayeT yCTaHaBnMBaTb B TEXHWYECKUX YCIOBUSIX Ha TEMNOCHETUYMKM W
COCTaBHble YacTX KOHKPETHOro Tuna.

7 MpaBuna npMeMkKu

7.1 TennocyeTuynkn NoagsepraT NPUEMO-COATOYHBLIM, NEPUOANYECKUM U TUMOBBLIM WUCMbITAHWUAM, UCMbITAHUAM Ans
Lenen yTBepXOEHNS TUNa CPeAcTBa U3MEPEHUI U UCTILITAHUSIM Ha COOTBETCTBUE CPEACTBA U3MEPEHUI YTBEPKAEHHOMY
Tmny no [2].

7.2 Tlpu NpueMo-CAaTOYHbIX MCMbITaHUSAX TENOCYETUYMKU MOABEpraloT NpoBepKe Ha CoOoTBeTCTBME TpeboBaHMAM
5.1.1-5.1.3, 5.6, 5.7, 6.1, 6.4 1 TpeboBaHNsIM, YCTAHOBMNEHHBIM B TEXHWYECKMX YCNOBUAX HA TEMSIOCHETYMKM KOHKPETHOIO
Tmna.

MocnepoBaTenbHOCTb npoeeaneHna UCNbITAaHUA [OMmKkHa OblTb yCTaHOBIEHa B TEeXHUYEeCKUX YCIioBUAX Ha
TennocHYEeTYNKN KOHKPETHOro Tnna.

MeTtog KOHTPONA Npu UcnNbiTaHUAX - CMNSIOLLIHON.

7.3 HeobGxoAMMOCTb NpOBedeHUs, PEeXMM W MocrefoBaTenbHOCTb TEXHOMOrMYEecKoro MporoHa HAOSKHbI BbiTb
YCTaHOBIIEHbI B KOHCTPYKTOPCKOWM UMW TEXHOIOMMYECKON AOKYMEHTALIMN.

7.4 O6beM 1 nocnenoBaTenbHOCTb nepmnognyecknx MCNbITaHWA AOMXKHbI ObITb YCTaHOBJE€Hbl B TEXHUYECKUX YCINOBUAX
Ha TenyioC4eT4YNKMN KOHKPETHOro Tuna.

7.5 O6bem METPONONMHYECKNX XapakTepUCTUK, KOHTPOJIMPyEMbIX NpU MNpUemMo-CAaTOYHbIX U Nepnoanyeckmnx
MCNbITaHNSIX, OOMKEH ObITb YCTaHOBJ1€H B TEXHNYECKNX YCIIOBUAX HA TENNOCHETHNKNU KOHKPETHOIoO Tnna.

7.6 TunoBble MCNbITaHNA cnegyeTt npoBoguUTb NO nNporpamMmMe, B KOTOPYHO OOJIXKHA BXOOUTb obsizaTenbHas npoBepka
napameTpos (XapaKTepI/ICTI/IK), Ha KOTOpble MOMMKX NOBIMUATbL U3MEHEeHUA, BHECEHHble B KOHCTPYKUWK, TEeXHOIIOoruio,



n3roToeneHne n nporpaMmmHoe obecneyeHne TeNIOCHETYNKOB.

8 MeToab! ncnbiTaHMMn

8.1 Ycnosus npoBeaeHus ucnbitaduii - no 5.1.2 unn FOCT 8.395.
8.2 Mpepnenbl gonyckaemol oTHoCcUTENbHOM norpelHocTu (5.1.2.1) onpeAenstoT crneayowmMm MeToaamu:

8.2.1 KOMMMEKTHbIM - CIMYEHUEM MOKa3aHUM TEeMsoCHETUYMKA C NMOKa3aHUSIMM STaNOHHON nosepquon YCTaHOBKH, B
TOM YMcne UMUTaALNOHHOW, UMW 3TANIOHHOTO TEMMOCYETYMKA;

8.2.2 No3neMeHTHbIM 1 (Unin) NoKaHarbHbIM - ONPEAENEHNEM NOrPELLHOCTU KO0/ COCTABHOM YacTu 1 (UNK) KaXaoro
M3MepuUTeNbHOro KaHana TennocyeTymka.

MoaneMeHTHbIM METOAOM MOrPELIHOCTL ONpeaensioT B CryyYae, Korga CoCTaBHbIe YacTy TennocyeTymka yTBepKaeHsb
KaK TUMbl CPEACTB M3MEPEHWI, a TakkKe MPU HaNUYMKU CTaHAAPTHOW MHADOPMALIMOHHOM CBA3N MEXAY YacTaMU U MeTOAVKM
pacyeTa MOrpeLlHOCTM TEMMOoCYeTYMKa MO MOrpeLlHOCTSIM €ro COCTaBHbIX YacTel, YTBEPXOEHHON B YCTaHOBIIEHHOM
nopsaake. MorpelHoOCTb COCTaBHbIX YacTel OnpeaensitoT B COOTBETCTBUM C TPeBOBaHWUAMM TEXHUYECKMX YCMOBUIA Ha
TENnoCYeTYMKM KOHKPETHOro Tuna.

MokaHanbHbIM  METOAOM MOrPEeLHOCTb  OMNpefensioT B CnyyYae, Koraa W3MepuTerbHble KaHanbl  UMelT
HOPMMPOBAaHHbLIE MOFPELLHOCTU, @ TakkKe MNpW HanuiMM METOAMKM pacyeTa MOrpeliHoCTM TensocyeTynka no
MOrPeLLHOCTAM ero U3MepPUTESbHbIX KaHamnoB, YyTBEPXXAEHHOW B yCTAHOBEHHOM nopsiake. MorpeLuHocTs N3MepUTENbHbIX
KaHarnoB onpeaensitoT B COOTBETCTBUM C TPEOOBaHNAMM TEXHUYECKUX YCIOBUIA HA TEMNOCYETYMKM KOHKPETHOIO Tuna.

8.3 lNpw onpegeneHnn NOrpeLHOCTM OTHOLUEHME abCOMTHLIX NMOrPELUHOCTEN 3TarloHHOrO CpeacTBa M3MEPEHUN U
MCNbITYEMOro TENSOCYETYMKA UM €ro COCTaBHbIX YacTen (M3MepUTENbHbLIX KaHanoB) AO/MKHO ObiTb He Gonee 1:3. B
cnyvae KOHTPOMs MOrpeLuHOCTV TeMnmoc4eTyMKa U ero COoCTaBHbIX YacTel (M3MepUTENbHbLIX KaHaroB) AoMycKaeTcs
yCcTaHaBnvBaTb TpebOoBaHWs K MOrPeLIHOCTM 3TaNloOHHbIX CPeACTB  M3MEPEHU Kak (PYHKLMIO BEPOSTHOCTHbIX
XapakTepucTuk 6paka KOHTPOMNs B COOTBETCTBUM C MeToaukamu [3] u [4].

8.4 MorpeLLHOCTb TenIoCHETYMKOB NPU HOPMarbHbIX YCIIOBUSIX ONPeAensitoT B CIIeAYIOLLMX peXUMaXx:
a) At S A <120, 09G, G LG,

6) 107 LA £ 20°0, 020G, £ FL022 &

B) dt, =5 °C <4 <At G, <G L1G,,

,D.ﬂﬂ YKa3aHHbIX peXUMOB OOJKHbI ObITb YCTaHOBJI€Hbl B TEXHNYECKMNX YCNOBUAX HA TEMIIOCHETHNKN KOHKPETHOro tuna
3Ha4YeHna Temnepartyp TensioHoCUTenNA.

[ononHutenbHble PeXnMbl ncnblTaHnn YCTaHaBNMMBAKT B TEXHUYECKUX YCIIOBUAX Ha TENNOCHETYMKN KOHKPETHOro
TMna. |_|pl/| noaneMeHTHOM onpegeneHnn norpewHoOCTn Tenyioc4HeT4nKoB And COCTaBHbIX yacTten (I/I3MepVITeJ'IbeIX
KaHaJ'IOB) OOJDKHbl  YCTaHaBIIMBATbCA  PEXUMbI ncnbITaHUN, COOTBETCTBYWOLME pexmvam MCMbITaHUA  camunx
Tennoc4eT4YnNKoB.

8.5 UcnbiTaHne TENMOCYETYMKOB Ha BO3[EWCTBME TeMMepaTypbl U BMaXHOCTU OKpyxawouero Bosgyxa (5.4.1) - no
FOCT 12997.

8.6 McnbiTaHne TeNNocYEeTYMKOB Ha BO3AENCTBUE CMHyconaansHon subpauum (5.4.2) - no FTOCT 12997.

8.7 VicnbiTaHMe TennocyYeTYMKOB Ha Bo3aercTeme atmocdepHoro aaeneHus (5.4.3) - no FTOCT 12997.

8.8 McnbiTaHne Tennoc4eTYMKOB Ha BO3AENCTBMNE BHELLHMX MarHuTHbIX nonen (5.4.6, 5.4.7) - no FTOCT 12997.
8.9 VicnbiTaHne TENNOCYETYMKOB Ha BO3AENCTBME TBEPAbIX Ten, nbinu, Boabl (5.4.9) - no FOCT 14254.

8.10 UcnbiTaHne TennocyeTynkos B ynakoske (5.4.10) - no FTOCT 12997.



|_|pl/| ynakoBke Tenioc4eT4nkoB (COCTaBHbIX yacTten TeI'IJ'IOCL-IeTL-II/IKOB) B FepMeTI/NHbIVI nakeT 13 NONMITUNEHOBOW UNn
aHanornm4yHom NfeHKM UCnbITaHWe TEeNIOCYETYMKOB Ha BO3AENCTBUE BAXHOCTU OKpyXatLliero sosgyxa oonyckaeTcd He
npoBOOUTb.

8.11 WcnbiTaHMa TENNOCYETYMKOB M WMX COCTaBHbIX YacTel Ha COOTBETCTBME TpeboBaHMAM 3NEKTPOMArHUTHOW
coBmectumocTu (5.5) (ganee - AMC).

8.11.1 O6Lme NonoxeHuns

VcnbiTaHnA TennoCYETYNKOB M MX COCTaBHbIX YacTen Ha COOTBETCTBUE Tpe60BaHVIF|M oMC npoBOAAT B HOpMarlbHbIX
yCnoBuax npuMeHeHu4.

I'IpV| NcnblTaHMAX TENIOCYETYMUKOB pacrnosioXXeHne un anekTpnyeckoe coeanHeHne nx KOMNOHEeHTOB U NOAKIMHOYEHHbIX K
HUM 3NEKTPUYECKNX kabenen OomkHbI COOTBETCTBOBATb YCTaHOBJTIEHHbIM B TEXHUYECKNX YCITOBUAX HA TEMJIOCHETHYUKN U
NX COCTaBHble YaCTU KOHKPETHbIX TUMOB.

Ecnun pacnonoxeHvue KOMMOHEHTOB U kabenew He yCTaHOBMEHbl B TEXHWYECKUX YCMOBUAX HA TEMMOCHETYMKM U KX
COCTaBHblE 4acTW KOHKPETHbIX TWMOB, TO BblBMPAOT Takoe, KOTOPOE COOTBETCTBYET TUMOBOMY MPUMEHEHWUIO W MpU
KOTOPOM MposBRsieTcs Havbonbluasi BOCMPUUMYMBOCTL TEMMOCYETYMKOB M MX COCTaBHbIX YacTel K BO3OEWCTBUID
3NeKTpomarHuMTHbIX nomex (ganee - OMI) KOHKPETHOro BMAa M HanbOMbLIMIA YPOBEHb CO3AaBaEMbIX MHOYCTpPUANbHbIX
pagunornomex.

JonyckaeTcsi 3aMeHATb MMUTaTOpamMy TeXHUYeckue CpeacTBa, (YHKUMOHaNbHO B3auUMOZEWCTByOLWME ¢
UCNBITYEMbIMU TEMMOCYETYMKAMM U UX COCTaBHLIMU YacTAMK NPU NPOBEAEHUU UCTILITAHUA HA MOMEXOYCTONYMBOCTb U
MHOYCTPUanbHbIe PagnonoMexu.

8.11.2 McnblTaHna TENnOCYETYMKOB M UX COCTaBHbIX YacTell Ha YCTOWYMBOCTb K YCTaHOBUBLUMMCS OTKMOHEHMWSIM
HanpsHKeHUst U OTKNOHEHMSIM YacToTbl ceTu anekTponuTanus (5.5.1)

Mpu UCMbITaHUSIX MPUMEHSIIOT UCTOYHUKN NEPEMEHHOTO HaMPSPKEHUSI C PEFYNIMPYEMbIMA 3HAYEHUSIMU HANPSHKEHNS U
4acToThlI.

MorpeLHoCTb YCTAaHOBKU HaMpPSKEHUS] 3MEKTPOMUTaHWS MpY UCTIbITAHUSIX He JOrbkHa npeBbiwaTtb 1%, yCTaHOBKU
yacToTbl - 0,01 'y,

McnbiTaHna TennocyeTymMKoB, MNOAKMIOYAEMbIX K CETU ANEKTPoONnnUTaHuA, Ha yCTOI7ILII/IBOCTb K YyCTaHOBMBLUMMCA
OTKINOHEHUAM HanpsaXeHna npoBoaAT nNpu 3Ha4eHUn 4aCToTbl CETU 3NEKTPONUTAHUA 50 Iy,

McnbiTaHna TennocyeTumkoB, Ansi KOTOPbIX YCTaHOBIEH [AMana3oH M3MEHEHUN HanpsaXXeHna anekTponutTaHua,
BKIMKO4YaaA HaunMeHbllee HanpaxeHue Unl N HaunbonbLuee HanpsaxeHune UIQ’ npoBOOAT NpPU  HaMNpAXXeHun

(U *+ D) f2.

npO,ElOJ'I)KVITeJ'IbHOCTb KaXkdoro wucnblTaHUs AofkHa OblTb AgOoCTaToOuYHOW  Ans onpeneneHna I'IOFpeLIJHOCTeVI
Tennoc4yeT4nNKoB.

rlOI'peLIJHOCTb Tennoc4eT4nKoB, onpeneneHHasa npu uUcnbiTaHUAX, He OOJDKHaA npeBbillaTtb npegena D,OI'IyCKaeMOVI
OCHOBHOW OTHOCUTENbHOMN norpeLHoOCTH.

8.11.3 WcnblTaHns TEMNOCYETYMKOB M KX COCTaBHbIX YacTel Ha YCTOMYMBOCTb K OWHAMUYECKUM W3MEHEHUSM
HanpskeHusa ceTn anekTponuTaHus (5.5.4)

McnbiTaTensHoe o6opygoBaHue n metoabl ucnbitaduii - no FOCT P 51317.4.11.

|-|pVI UCNblTaHNAX OTAEeNIbHble NpepbiBaHUA HanpsXXeHna OOJMKHbl Ha4YuMHaTbCA W 3aKaH4YMBaTbCA MPU HyneBOM
q)a3OBOM caBure OTHOCUTENbHO HaNpPAXeHUA CeTn SNeKTponnuTaHuA.

C Havanom BO3OENCTBMSA MpPEepPbIBAHWMIA HaMNpPsKEHUA OMNPeaensatoT MOrpeLlHoCcTb TennocyeTynkoB. WM3mepenus
3akaHumBaroT Yepe3s (15+1) MuH.

MorpellHOCTb TENNOCYETYNKOB, ONpefeneHHas Mpu WUCMbITaHUSX, He OOMkHa NpeBblluaTb npeaena [Aonyckaemomn
OCHOBHOW OTHOCUTESNBHOWN MNOrPELLHOCTM.

8.11.4 WcnbiTaHMsi TENIOCYETYMKOB M UX COCTaBHbIX YacTel Ha YCTOMYMBOCTb K HAHOCEKYHOHbIM WMMYNbCHBIM
nomexam (5.5.5)



WcnbiTaTensHoe obopyaoBaHue 1 metoabl ucnbitaHui - no FOCT P 51317.4.4.

Bo Bpemsi MCMbITAHUI TEMMOCUETYMKM M UX COCTABHbIE YaCTU AOMKHbI BbiTh BKMIOYEHbI C HYMEBbIM PacXofoM
KNOKOCTU M npu ¢ = Af

I'IpV| ncnblTaHUAX NoOMexXn noaarT Ha Uenun aNeKTponnTtaHna NoCToOAHHOIoO U NnepemMeHHoro Toka, uenmn 3asemMneHna un
uenun ynpasneHud, KOHTponA n CurHanmsaumm UcnbityeMbliX TeNJ10CHETHYUKOB.

I'Iepe,q Hayanom UcnblTaHUn onpeaenarnT NorpelHOCTb TennoC4YeTYNKOB.

Bo BpemMs K nocrne npekpaweHus BO3OEWCTBMS MOMEX He [OMKHbl OTMeYyaTbCs W3MEHEHUS pexuma
(bYHKUMOHMPOBAHNUA TEMMOCYETUYMKOB, XPaHWUMbIX OaHHbIX W MOKa3aHUi WMHAMKATOPHbLIX YCTPOWCTB, 3a MCKMOYEHUEM
uMdpbl MrafLwero paspsiga rnokasaHWW pacxoga BOAbl WAW KOMMYECTBA TEMMOThbl, KOTOpas MOXET M3MEHWUTbCA Ha
eavHuuy.

lMocne wcnbITaHUA MNOrpPeLHOCTb TEMIOCHETYMKOB HE [OIDKHA MpeBblwatbh Mnpegena Aonyckaemoh OCHOBHOMN
OTHOCUTENBHON MOrPELLHOCTH.

8.11.5 WcnbiTaHns TENOCYETYMKOB M MX COCTaBHbIX YacTell Ha YCTOMYMBOCTb K MWKPOCEKYHAHLIM UMMYNbCHBIM
nomexam 6onbLon aHeprum (5.5.6)

WcnbiTaTensHoe obopyaoBaHue 1 metoabl ucnbitaHui - no FOCT P 51317.4.5.

Bo BpeMsi UCMbITAHWII TEMMOCYETYMKM U WX COCTABHbIE YACTU [OSDKHbI GbiTb BKIIOYEHbI C HYMeBbIM PacXOfoM
KNOKOCTU M npu ¢ = Af

|_|pl/| NCNbITaHMAX NMOMEXN NOAAaT Ha Uenn 3NeKTponnTtaHnda noCTOAHHOINoO M NepeMeHHOro Toka u uenu ynpasJieHus,
KOHTPONA 1 CUrHanuns3aumm ncnbitTyemMblX TENJI0OCHETHMNKOB.

Bo Bpems u nocrne npekpalleHWss BO3OEWCTBUA MOMEX He [OMKHbl OTMEeYaTbCA W3MEHEHUs pexuma
(PYHKLMOHMPOBAHUA TEMNMOCYETYMKOB, XPaHWUMbIX AAHHbIX W MOKa3aHUi MHAWKATOPHLIX YCTPOWMCTB, 3a WCKMOYEHUEM
uMdpbLl MNaglero paspsga rnokasaHui pacxoda BoAbl UMM KOMMYECTBA TEMMOThbl, KOTOPask MOXET W3MEHUTbCS Ha
equHuLy.

MMocne wcnbiTaHun NOrpeliHoOCTb TennoCcY4eTYNKOB HEe [OOJIKHa npeBbillaTb npeaena ,ElOI'IyCKaeMOVI OCHOBHOM
OTHOCUTENBbHOMN norpeLHoCcTH.

8.11.6 MWcnblTaHus TennmocCYEeTUYMKOB W WX COCTaBHbIX YacTed Ha YCTOWYMBOCTb K  pPagvmovacTOTHOMY
anekTpomarHutHomy nonto (5.5.7)

MeToabl ncnbitanuii - no FOCT 51317.4.3.

WcnbiTaHns npoBoasT Ha ucnbiTatensHon nnowagke no FOCT P 51320 unu ucnonb3yloT obopynoBaHue ApYrux
B1AoB, obecneunBaloline co3gaHne UCNbITAaTENbHOrO 3NEKTPOMArHMTHOrO NONSA HaMPSXXEHHOCTbH B COOTBETCTBUM C
Tabnuuen 6. MorpeLHoOCTb YCTAaHOBKN HaMPSXKEHHOCTU MarHUTHOrO NONA U HEPaBHOMEPHOCTb HAMPSKEHHOCTU NOnNsi B
paboyem ob6beMe JOMKHbI ObITh HE XYKe 3Ha4YeHui, yctaHoBneHHbIXx B FTOCT P 51317.4.3.

Mpn wucnbiTaHMAX MNoABEprawT BO3OENCTBMIO  ANEKTPOMArHUTHOrO nona OTpeskn kabenenm agnuHom 1,2 M,
NOAKMIOYEHHBIX K Tennocyetymky. OcTaBluMecs 4acTu ANUHbI NOAKMIOYEHHbIX kabenen M3onupyloT OT BO34ENCTBUSA
MCMbITaTENbHOMO 3NEKTPOMArHMTHOroO Nons ¢ NOMOLLbI eppuToBbLIX TPYO MM nomexonoaasnswoWmx GunbTpos. Mpu
UCMBITaHNAX NPUMEHSIIOT aMnAMTYAHYI MOAYMALMIO UCNbITaTENBHOrO CUrHana CUMHycouaanbHbIM HanpsxeHvem 1 kly
npw rnyéuHe moaynsaumm 80%.

McnblTaHua npoBoAsAT NPy ropu3oHTansHOW 1 BEPTUKANbHOM NONsipu3aumm 31eKTpOMarHUTHOrO Nonsi.

McnbiTaHna nposBoaaT Ha vactoTtax 26, 60, 80, 100, 120, 144, 150, 160, 180, 200, 230, 350, 400, 435, 500, 600, 700,
800, 934, 1000 Mru.

Bo3aenctene aneKTpoMarHUTHOrO Mosist Ha KakAoW YacToTe AOMKHO ObiTb HE MeHee BPeMEHW, HeoOXo4MMOro Ans
BbINONTHEHWUSI TENIOCYETYMKOM M3MEPEHUI M OLLEHKM ero oyHKLNOHUPOBaHWS.

Bo Bpemsi BO34eNCTBMSA 3MEKTPOMarHMTHOrO NOMst M MOCMe WUCMbITaHWI MNOrpeLIHOCTb TEMNMOCYETYMKOB HE [AOSKHA
npeBbIWaTh Npeaena gonyckaemowm OCHOBHON OTHOCUTENBHOW NOrpeLUHOCTH.



8.11.7 WcnblTaHMA TEenmnocYeTYMKOB M MX COCTaBHbIX 4YacTen Ha yCTOVNI/IBOCTb K 3NeKTpoCcTaTu4eCkmMm paspagam
(5.5.8)

WcnbiTaTtensHoe obopygoBaHue n metoabl ucnbitaduii - no FOCT P 51317.4.2.

Bo Bpemsi MCMbITAHUI TEMMOCYETYMKM M UX COCTABHbIE YaCTU AOMKHbI BbiTh BKMIOYEHbl C HYMEBbIM PaCXOAoM
KNOKOCTU M npu ¢ = Af

I'Iepe,q Hayanom UcnblTaHUn onpeaenarT NorpelHOCTb TeNJ10CHETHNKOB.
Bo BpeMa W“ nocne npekpaweHuna BO3OENCTBUA MNOMEX He [OSMKHbl OTMeyaTbCa UW3MEeHEeHUs pexunma

(bYHKUMOHMPOBAHNUA TEMMOCYETUYMKOB, XPaHWUMbIX OaHHbIX W MOKa3aHUi WMHAMKATOPHbLIX YCTPOWCTB, 3a MCKMOYEHUEM
uMdpbl MrafLwero paspsiga rnokasaHuW pacxofa BOAbl WAW KOMMYECTBA TEMNOTbl, KOTOpas MOXET W3MEHWUTbCA Ha

equHuLy.

lMocne wcnbITaHUA MNOrpPeLHOCTb TEMNIOCHETYMKOB HE [OIDKHA MpeBblaTbh MNpegena AonyckaemoW OCHOBHOM
OTHOCUTENBHON MOrPELLHOCTH.

8.11.8 VIamepeHne ypoBHEN NHAYCTPUANbHbLIX paanonomMex

Mpubopekl, annapaTypa n metoabl nameperHun (5.5.10) - no FOCT P 51320, FOCT P 51318.14.1, TOCT P 51318.22 un
Hopmawm 8 [1].

8.12 MNpoBepka CONPOTUBMNEHUS U SMNEKTPUYECKON NPOYHOCTU nsonsauum (6.1) - no FOCT 12997.
8.13 UcnbiTaHusi TENNOCYETUYMKOB Ha anekTpobesonacHocTb (6.3) - no FTOCT 12.1.038.

8.14 WcnbiTaHne rmapaBnmMyeckon NPOYHOCTM U rEPMETUHHOCTU TENMOCHETYNKOB (6.4) -- N0 TEXHUYECKUM YCIOBUSM
Ha TEennoc4YeTYMKN KOHKpeTHoro Tuna B cootBeTcTBMM ¢ FTOCT 356.

8.15 MeTtoamky ncnbitaHun no 5.2, 5.4.4, 5.4.5, 5.4.8, 5.6, 5.7, 6.2, 6.6 ycTaHaBnNMBalOT B TEXHNYECKNX YCNOBUAX Ha
TENMNOCYETYMKN KOHKPETHOrO TUna.

9 TpaHcnopTUPOBaHME U XpaHeHue

9.1 YcnoBsusa TpaHcnopTupoBaHus Tennoc4eTymkos - no FOCT 15150.

TennocyeTymkn nepeBO3AT KPbITbIMU TPAHCMOPTHbIMU CpencTBaMn B COOTBETCTBUU C NMpaBuiamMmn nepeBO30OK rpy3oB
Ha JaHHOM TpaHCnopTe.

9.2 Ycnosusi xpaHeHus TennocdeTymkos - no FOCT 15150.

MakcumanbHbIn CPOK XpaHeHuAa OOoJNKeH ObITb YCTaHOBJIEH B TEXHUYECKUX YCITOBUAX Ha TENJIOCYETYUKN KOHKPETHOro
TMna.

10 FapaHTuu nsrorosutens

10.1 WsroToBuTenb rapaHTUpyeT COOTBETCTBME TEMnocYeTYMKoB TpeBGoBaHMsSM HacTosAwero craHaapta W
TEXHUYECKMX YCIOBUIA Ha TEMSIOCYETUYMKM KOHKPETHOrO Tuna Npu COGMOLEHUM YCNOBWIA 3KCMnyaTauuu, XpaHeHus u
TPaHCNOPTUPOBAHWSI.

10.2 MapaHTUHbIA CPOK aKCMyaTauum Tennoc4YeT4MKOB - 18 Mec ¢ gaTbl BBOAA MX B SKCNyaTaumio.
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