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MWHUCTEPCTBO NPOMbILLSIEHHOCTWU U TOPIrOBJIU POCCUNCKOWN ®EAEPALIUN

NMPUKA3
ot 21 auBaps 2011 r. N 57

OB YTBEPXXAEHUN METOONYECKUX PEKOMEHOALMA
Mo TEXHUWYECKUM TPEBOBAHUAM K CUCTEMAM U NMPUEOPAM YYETA
BO[AbI, TA3A, TENNOBOW 3HEPTUW, ANNIEKTPUYECKOW SHEPTUN

B cootBetcTBUM C nopydveHusmu [lpesugeHta Poccunckon ®epepauun ot 3 Hosbpsa 2010 r. N [p-3211 u
Mpencepatens MpaeuTtenscTea Poccuiickon ®eaepaunm oT 15 Hos16ps 2010 r. N BM-M9-7757 npukasbiBato:

1. YTBepauTb npunaraemble METOAMYECKME PEKOMEHAAUMM MO TEeXHUYEeCkum TpeboBaHUAM K CuCTeEMaM U
npubopam ydeTta BoApl, rasa, TENSIOBON SHEPTUUN, SNEKTPUYECKON IHEPTUMN.

2. KoHTporb 3a ncronHeHnem Hactosiwero Nprkasa BO3NoxuTb Ha 3amectutenss MMHUMCTpa NPOMbILLIIEHHOCTU U
Toproenu B.KO. CanamatoBa.

MuHucTp
B.6E.XPUCTEHKO

YTBEpXKOEHbI
Mpukasom MunnpomTtopra Poccumn
ot 21 auBapsa 2011 r. N 57

METOOMYECKWUE PEKOMEHOALIMN
Nno TEXHUWYECKUM TPEBOBAHUAM K CUICTEMAM U NMPUEOPAM YYETA
BO[bl, FA3A, TENNOBOWU SHEPIUN, ANEKTPUYECKOU SHEPTUA

HacTosilme meToanyeckme pekoMeHgauum no TeXHMYeckum TpeboBaHmaM Kk cucteMaM M npubopam ydeTta Boabl,
rasa, TEMMOBOW 3HEPINW, INEKTPUYECKON IHEpPruu (Oanee - MeToaMyeckme pekomeHaauuu) pa3pabdoTaHbl C y4eToM
depepanbHoro 3akoHa "OO6 3HeprocbepeXxeHur M O MOBLILWEHWMM 3HepreTudeckon 3hPEeKTUBHOCTM U O BHECEHUMU
NU3MEHeHNN B OTAerbHble 3akoHopaTenbHble akTbl Poccuiickon ®epepauun”, cootsetctBytoT Aupektuse 2004/22/EC
Esponenckoro MapnameHta n Coseta ot 31 mapta 2004 r. "O cpeactsax nsmepeHums”.

Hactosilume MeToguuyeckne pekoMeHgauuMu npeanaraloTcs Ans  UCMOofb3oBaHUs  NpoM3BOOAUTENAMU U
noTpebuTensMm cucteM 1 NpMGOPOB yyYeTa BOAbI, rasa, TEMSIOBON SHEPTUM, ATIEKTPUYECKON SHEPTUN.

HacTtoawumn metognyecknmm pekomMmeHaaumamMmmn npegnararoT cnegyrowime rpynnbl TEXHUYECKUX Tpe6OBaHI/1IZZ

1. TexHnyeckne TpeboBaHMSA K cucteMam u npubopam y4veta Bogbl (IMpunoxeHne 1 K HACTOSALLMM METOANYECKUM
pekoMeHaaunam).

2. TexHu4yeckne TpeboBaHUs K cucTeMam M npubopam ydyeTa rasa (MpunoxeHne 2 K HaCcTOAWMUM METOANYECKUM
pekomMeHOauusm).

3. TexHuuyeckme TpeboBaHMs K cuctemam n npubopam yyeta TennoBomn aHeprum (MpunoxeHne 3 K HACTOALLMM
METOAMYECKUM PEKOMEHAALIMNAM).

4. TexHudeckne TpeboBaHWS K cucTemam M npubopam y4yeTa anektpudeckon sHeprum (MpunoxeHve 4 «k
HacToAWnM MeToanyecknm peKOMeH.ElaLlMFlM).
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[MpunoxeHwne 1

K MeToOUYECKUM pekoMmeHaaLmnsam

Nno TeXHN4Yeckum TpeboBaHmAM

K cuctemam u npnbopam yyeta

BOAbI, rasa, TENSI0OBON 3Hepruu,
3NEKTPUYECKON IHEPTUM, YTBEPKAEHHBIM
MNpukazom MuHnpomTopra Poccum

oT 21 anBaps 2011 r. N 57

TEXHUYECKNE TPEBOBAHUA K CUCTEMAM N NMPUBOPAM YYETA BObI
Cwnctembl 1 Npnbopbl y4eTa BOAbl (fanee - CHETYMKM BOAbl) NPeAHa3HayYeHbl AN U3MEPEHUSA B XXUMbIX JOMax U
3[aHuAX, CTPOEHUSAX, COOPYKEHMAX OpraHn3aumi KOMMyHarnbHOro Komnrnekca obbema YMCTOM XONOAHOW UK ropsiden
BOObI.
B uenax HacToAWMX METOAMYECKMX PEKOMEHOAUMA CYETYMK BOAbl - 3TO TEXHMYeckoe CpeacTso,
npegHasHadeHHoe Ans n3MepeHunst obbema BOAbl, XpaHEHMUs, OTOOpaxeHuss U nepefayn pesynbTaToB U3MepPeHui
obbema BoApbl.

Cuetunk BOAbl OOMKeH obecnednBaTb 3awmnTty OT HeCaHKUMOHMPOBAHHOIo BMelWlaTernbCTBa W WUCKMK4YaTb
BO3MOXHOCTb 06HyJ'IeHI/I$| paHee Nony4vyeHHbIX pe3yrbTaToB M3mepeHvu7| N HaKOMNMEHHOM I/I3MepI/ITeJ'IbHOI7I VIH(bOpMaLU/II/I.

XapakTepucTUKN CHETYUKOB BOADI:

MuHUManbHbIN pacxon (Ql) - HammeHbllee 3Ha4dYeHne pacxoaa, npu KOToOpoM CHETYMK BOAbI obecneunBaet

nsMepeHus], yaoBneTBopsowmne TpeboBaHnsaM K MakCMasibHO A0MycKkaeMol NOrpeLlHOCTY U3MEePEHNA.

MepexoaHbiit pacxon (Q;) - 3Hayenne pacxoma Mexay HOMUHAMNBHBIM U MUHUMANbHBIM pacxogamu, npu

KOTOPOM [uanasoH M3MepeHMn pacxoda pas3buBaeTcss Ha OBa nogauanasoHa: "BepxHui" n "HwxHMI". Kaxabin
nogavanasoH XxapakTepmnsyeTcsa CBOMM 3Ha4YeHNEM MaKCUMarbHO 40oMycKaeMow NOrpeLHOCTU U3MEPEHUN.

HomuHaneHbi pacxod (Qs) - HanBonbluee 3HaueHWe pacxoaa, Npu KOTOPOM CHETYMK BOAbLI MPU HOPMArbHbIX

ycnosuax aKcnnyatauun ynosneTtBOpUTESIbHO pa60TaeT 6e3 yXyAweHnAa XapakTepucTtuk AOnnTeribHOoe BpeMA npu
YCTaHOBUBLUNXCA nmbo NPEPLIBUCTbIX peXnmMmax noToka.

MakcumanbHein  pacxon  (Qi) - Hanbonbluee 3HaueHMe pacxoda, NPM KOTOPOM — CHETYMK  BOARI
yAoBrneTBOpuTENBbHO paboTaeT 6e3 yxyALeHNs XapakTepUCTUK B TeHEeHNe KOPOTKOro MHTepBana BpeMeHMu.

N3mepeHHbIV cyeTynkomM Boabl o6bem BoAbl NpeacTaBnseTcs (oTobpaxaeTcs) B Kybudeckux meTpax.

Pabouue ycrnosus npyMeHeHus cHeTuuka Bogpl:

1. AnanasoH namepeHus pacxoaa Bofbl.

3HaueHns ananasoHa n3mepeHnd pacxoaa oAbl AOJMKHbI COOTBETCTBOBATL ClieyHLWNM TpeGOBaHMﬂMZ

Q,/Q,=1.6
Q,/Q;=1.25
KoHcynbTanTlNKoC
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2. lnanasoH nameHeHn TemnepaTypbl BOAbI.

paHuUbl AManasoHa M3MeHeHWIn TeMnepaTypbl BoAbl AOMMKHBI COOTBETCTBOBATbL CrieaylowmMm TpeboBaHusaM: oT
+0,1 °C po +30 °C gnsa cyeTtymkoB xonogHon sBoabl unu ot +30 °C go +90 °C ans cyeTynkoB ropsiiein Boabl. CHETUNK
BOAbl MOXET UMETb KOHCTPYKUMIO, obecnedmBatoLlyto paboTty B 000ux guana3oHax M3MEHEHUn TeMnepaTtypbl BoAbl.

3. OTHOCMTENbHbIVM Anana3oH nameHeHns gasnerus soabl ot 0,3 6ap go 10 6ap ansa Q3 (1 6ap = 105 Na).

4. [INn9 WCTOYHMKA MUTAHMSA: HOMWHANbHOE 3Ha4yeHue Hanps>XeHnda nepemMeHHOro TOoKa n/nnu npepgeribHble
3Ha4YeHnAa HanpsaXXeHna nuTaHnAa NoCcToAHHOIo TOKa.

5. MakcuManbHO [omyckaeMasi MOrpeLlHOCTb M3MepeHuii obbema Boabl npu pacxode Q He Gonbliem Q,

merbluem Q. (Q, =Q<Q,) nonxHa coctaBnsTh:

2% - anga Bogbl npy TemnepaType He 6onee 30 °C;

3% - anst Boakl Npu Temnepatype 6onee 30 °C.

6. MakcumanbHo gonyckaemasa norpewHoCTb n3mMepeHua obbema BoOabI npn pacxoge He MeHbLueM Ql 7

meHbwem Q, (Q; =Q<Q;) gormkHa coctaBnaTe 5% B AnanasoHe U3MEHeHWs TeMnepaTypbl BOAbI.

7. OnekTpomarHuTHast COBMECTUMOCTb.
7.1. QneKkTpoMarHMTHas COBMECTUMOCTb CHETUMKOB BOAbI AOMKHA ObITb YA0BNETBOPSATE TPeOOBaHUSAM:

- U3BMEHEHUNE pesyrbTaTa U3MepeHus obbeMa BoAbl HE JOMKHO NPEBbILATL KPUTUHECKOTO 3HAYEHUS] UBMEHEHMS,
YyCTaHOBMEHHOro B nyHkTe 8.1;

- pe3ynbTaTt nsMepeHns obbema BoAbl 4OMKEH AOCTOBEPHO OTOBpaXaTbCsl, MHTEPNPETUPOBATLCH, XPAaHUTLCS U
nepeaaBaTbCs.

7.2. lNocne BO30eNCTBUS ANEKTPOMarHUTHbBIX MOMEX CHETYMK BOAbI AOSMKEH:

- obecneunMBaTb BOCCTaHOBMIEHME (COXpPaHEHME) BCEW M3MEepUTENbHOW  WMHGOPMauMK, UMEBLUENCS
HenocpeACTBEHHO Nepes BO3AENCTBUEM NMOMEX;

- COXpaHATb BCe naMepuTenbHble hyHKLNK;
- BOCCTaHaBnMBaTb CBOK paboTy C NOrpellHOCTbI0 He BonbluUei MakcuMarnbHO A0NyckaeMon NOrpeLLHOCTU.

7.3. Kputnyeckoe (Hambonbluee [OMyckaeMoe) M3MeHeHWe pesynbTaTa U3MepeHus obbema BOAbl AOMKHO
COOTBETCTBOBATL HAMMEHbLUEMY U3 [BYX CrEeAyOLUMX 3HAYEHNN:

- obbema BOAbl, COOTBETCTBYIOLIEro TOMIOBUHE aBCOMIOTHOrO 3HAaYeHUsi MakcUMarbHO [OMycKaeMoi
MOrpeLLIHOCTM B BEpXHEM NoAaManasoHe namepeHuin obbema Bobl;

- obbema BOAbl, COOTBETCTBYIOLLEr0 3HAYEHUIO MaKCMMarbHO OOMycKaeMoi MOrpelHocT M3MepeHuin obbema
BOZbI, NOMyYeHHOro 3a ogHy MUHYTY npu pacxode Q3.

8. HapgexxHocTb.

Mocne npoBeOeHMsI WUCMbITAHWA CYETYMKOB BOAbl HA HaAEXHOCTb [AOIMKHbI  BbIMOMHATLCA — crepyrolme
TpeboBaHus:

8.1. OTKNoHeHne pesynbTaTa U3MEPEHU NOCIE UCMbITAHUA HAa HAOEXHOCTb MO OTHOLLEHUIO K NepBOHaYanbHOMY
pe3ynbTaTy u3aMepeHuin No abconoTHON BENMYMHE HE LOIMKHO MPEBbILLATD!
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3% M3MepeHHOro o6bemMa Bobl MY 3HAUEHUsIX pacxoaa He MeHbwnx Q; n meHbnx Q5 , o ectb Q) =Q<Q;;

1,5% un3MepeHHoro obbema BOAbI MpU 3HaueHusix pacxoda He MeHbwux Q; n menbwmx Q,, To ectsb

Q, =Q<Q,.
8.2. norpeLIJHOCTb n3MepeHunsa obbema BoAbl NOCre UCMbITAaHNSA Ha HAOEXHOCTb He A0KHA npesBblilaTh:

5% N3MEpPEHHOoro obbema Boapl npn 3Ha4YeHundAx pacxoga BOAbl HE MEHbLUUNX Ql N MEeHbLUNX Q], TO eCTb

Ql = Q":Q:;

1 2,5% u3amMepeHHOro o6bema Bofbl NpY 3HAYEHWsIX pacxoaa BoAbl He MeHblunx Q5 u He Gonbwmx Qs , To ecTb

Q, =Q=Q, (ans cyeTuMKoB BOABI, NPEAHA3HAYEHHbLIX ANS U3MepeHus obbema Boabl ¢ TemnepaTypol oT +0,1 °C Ao
+30 °C);

13,5% u3mepeHHoro obbema BoAbl NpU 3HauYeHUsix pacxoga He MeHblumx Qi u He Gombwwmx s, To ectb

Q, =Q=Q, (ans cyeTuMKoB BOAbI, NPEAHA3HAYEHHbIX AN U3MEPEHUs KONMYecTBa Boabl C TemnepaTypoit ot +30 °C
no +90 °C).

9. MpurogHOCTb K 3KCnnyaTauuu.

9.1. Cyetumk BOoObl OOMKEH OblTb paboTOCNOCOOHBIM MPU YCTAHOBKE B MOOOM MONOXEHUWN, €CIiM Ha HEM He
yKa3aHO NonoXeHWe YCTaHOBKM.

9.2. UN3roTtoBUTENDb OOMKEH YKa3blBaTb, NO3BOMNSET MU KOHCTPYKLUMS CHETYMKA BOAblI U3MEPSATb 06paTHLIN NOTOK
BoAbl. Pe3ynbTat namepeHuii obpaTtHoro notoka Bodbl JOMMKEH NMMOO BbIYMTATLCS U3 U3MEPEHHOro o6bema NpsMoro
noToKa BoAbl, MO0 perncTpmpoBaTbCst OTAENBHO. Ta e MakcuMarbHO AonyckaeMasi NOrpeLuHOCTb AOMKHA OTHOCUTCS
Kak K MpsiMOMY, Tak U K 06paTHOMY NMOTOKY BOAbI.

CyeTunk BoObl, B KOTOPbLIX HE MNpedycMOTPEeHO W3MepeHue obpaTHOro noToka, OOMKHbl MPenATcTBOBaTb
BO3HMKHOBEHMWIO OGpaTHOrO MNOTOKa NMGO [OSKHbI BblAepXKMBaTb CrydyaiiHblii oBpaTHbIi NOTOK Ge3 Kakux-nmbo
NOBPEXOEHWUIA UM U3MEHEHWI METPOJSIOMMYECKMX XapaKTepUCTHK.

[MpunoxeHwne 2

K MeToOUYECKNUM pekoMmeHaaLmnsam

Nno TeXHN4Yeckum TpeboBaHMAM

K cuctemam u npnbopam yyeta

BOAbI, rasa, TENSI0OBON 3Hepruu,
3NEKTPUYECKON IHEPTUM, YTBEPKAEHHBIM
MNpukazom MuHnpomTopra Poccum

oT 21 anBaps 2011 r. N 57

TEXHUYECKNE TPEBOBAHNA K CUCTEMAM U NMPNBEOPAM YHETA T ASA
Cuctembl 1 npubopsbl yyeTa rasa (ganee - cHeTUYMKM rasa) npegHasHayeHbl AN U3MEePeHUs B XUMbIX JoMax U

30aHUsX, CTPOEHUSIX, COOPYXEHUSX OpraHnsaumii KOMMyHarnbHOro KOMMeKca Konmyectsa NpupoaHoro rasa (o6bema
n/vnn macchl).
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B Lenax HacToSLMX METOANYECKUX PEKOMEHAALUMI CHETUNK ra3a - 9TO TEXHUYECKoe CPeACTBO, NpeAHa3HauYeHHoe
0N M3MEpPEHMUs1, XpaHeHWs, OTOOpaxeHus M nepedayn pesynbTaToB U3MEPEHUA KONMMYEeCTBa MPUMPOLHOro rasa
(obbema n/unu maccel).

YCTpoWcTBO npeobpa3oBaHust (KOPPEKTOP) - YCTPOWCTBO, MPUCOEAMHEHHOEe K CYeTYMKy rasa, KoTopoe
aBTOMaTMYeCKN NPMBOAUT 00bEM rasa, M3MepeHHbIN Npy paboumx YCroBusiX, K HOPMarbHbIM YCIIOBUSIM.

CueTunk rasa [fomkeH obecnednBaTb 3aumnTty OT HeCaHKUMOHMPOBAHHOINO BMelWaTenbCTBa WU WUCKIK4YaTb
BO3MOXHOCTb 06HyJ'IeHI/IF| paHee Nony4vyeHHbIX pe3yrbTaToB I/|3MepeHVIl7I N HaKOMNEHHOM I/I3MepI/ITeJ'IbHOl7I VIH(bOpMaLU/II/I.

XapaKTepucTUKM CYETYUKOB rasa:

MuHumansHbin pacxop rasa (Qui) - HauMeHbllee 3HauYeHMe pacxoda rasa, Mpy KOTOPOM CYETHMK rasa

obecrneynBaeT U3MEPEHNS, YOOBNETBOPAIOLLME TPEGOBAHNAM K MaKCMMarbHO AOMYCKaeMOWM NOrpeLlHOCT U3MEPEHMUIA.

MakcumanbHbiii pacxop rasa (Qus ) - Hanbonbluee 3HaueHMe pacxoda rasa, npu KOTOPOM CYETYMK rasa

obecrneyvBaeT NnokasaHusi, yaoBneTBopsioLme TpeGoBaHMSAM K MakCManbHON AoMycKkaeMon NorpeLlHOCTY U3MepPeHUid.

MepexoaHbiit pacxoa (2, ) - 3HaueHne pacxoaa Mexay HauBoMbLLMM 1 HaUMEHbLLLUM 3HAYEHUSIMI PAcXOA0B, NPY

KOTOpbIX AManas3oH pacxoja rasa pasgensieTcs Ha ABa nogavanasoHa: "BepxHun" u "HWKHUIA", Kaxabli U3 KOTOPbIX
XapakTepusyeTcs CBOEW MakCMMarnbHO A0MyCKaeMon NorpeLLlHOCTb0 U3MEPEHWI.

MpenenbHbIn pacxon rasa ( ;) - 3HaueHVe pacxona rasa, Npu KOTOPOM TyPBUHHBIN CHETUMK rasa paboTtaeT 6e3

YXYOLWEHUS XapakTeEPUCTUK B TEYEHME KOPOTKOrO Nepuoaa BpEMeEHU (ECcrnn He ykasaHo uHadve, To He Gonee Yaca B CyTku
n 200 yacos B rof).

Ycnosus NPpUMEHEeHNA CHeTHMKa rasa.

1. HopmarbHble ycrnoBus paboTbl cHeTYMKa rasa - YCNoBUsl, K KOTOPbIM MPUBOASATCS M3MEPEHHbIE Npu paboumx
YCrOBUSIX 3HAaYeHNs oObemMa rasa: abcontoTHoe AaBreHue rasa 760 Mmm pT. CT. n TemnepaTypa rasa +20 °C.

Paboune ycnosusa paGOTbI CYyeT4yunKa rasa.:

1.1. lnana3oH n3amepeHunin pacxoga rasa LOMKeH YA0BNEeTBOPATb CreayoLwmm TpeboBaHnsAM:

Kjacc TouyHOCTM o) / Q 0 / Q Q0 /09
max min max t r max

1,5 He menee 150 He menee 10 1,2

1,0 He menee 20 He menee 5 1,2

1.2. MyHumanbHbIV TemnepaTypHbIN AnanasoH rasa coctasnset 40 °C.

1.3. N3roToBWTENb CHETUYMKOB rasa 1 yCTPONCTB NpeobpasoBaHns o6beMa ra3a 4OSKeH yKasblBaTb:
- "cemMencTBO" Unn rpynny rasa;

- MakcumarnbHoe paboyee aaBreHue rasa.

2. MakcumanbHO gonyckaemas NorpeLlHoCTb U3MEPEHUN.

2.1. CyeTumk rasa, nokasbliBaloLMi B pa6oql/|x yCcnoBuax M3MepeHl/|Ih ob6bem unu Maccy rasa, OOJPKeH UMeETb
nokasartesimt TO4YHOCTU M3MepeHMVI, YKa3aHHble B Tabnuue 1.
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Tabnuua 1
VI3sMepeHHB O0BEM MakcuMaJIbHO IOIyCkKaemas NOTPEelHOCTb
KJjlacc TouHoCTM 1,5 kJjlacc TouHocTm 1,0
) <= Q0 < Q 3% 2%
min t
Q <=0 <=0 1,5% 1%
t max

Ecnun 3HaueHus norpeLwHoCcTn Msmepean?l Mexay Qt n Q:r.:_x MMET OAMHAKOBLINA 3HAK, TO MX 3Ha4YeHus no

abcontoTHOM BENUYMHE He OOIMKHbI NpeBblwaTb 1% Ansa knacca TouyHoctn 1,5 n 0,5% ans knacca TodHoctn 1,0.

2.2. [na cyeTunmka rasa CO BCTPOEHHbIM TemnepaTypHbIM KOPPEKTOPOM, KOTOPbLIA MOKa3biBaeT 3HA4YeHue
NPUBELEHHOIO K HOpMarnbHbIM YCIOBUAM obbema rasa, MakcumarbHO Aonyckaemas MOrpeLlHOCTb YBENMYMBAETCS Ha
0,5% B gmanasoHe 30 °C, cMMMETpPUYHO pacronarasiCb BOKPYr TemrnepaTypbl, YCTaHOBNEHHOW W3roToBUTENEM, B
uHTepsane ot +15 °C po +25 °C. 3a rpaHvuamn 3TOro MHTepBana AOnyckaeTcs AOMOMHUTErNbHOEe YyBenudeHue
norpeLuHocTn namepeHun Ha 0,5% Ha kaxabin nHtepsan B 10 °C.

3. OnekTpoMarHuTHas COBMECTUMOCTb.

3.1. OnekTpomarHMTHasi COBMeCTMMOCTb CYETYMKa rasa UNnn ycTpolicTBa npeobpasoBaHns obbeMa rasa gormkHa
YAOBNETBOPATL TPEGOBAHUAM:

- U3MEHeHMe pesyrnbTaTa U3MEepPeHUs He AOMMKHO NpeBbIWaTh KPUTUYECKOTO 3HAYEHNS N3SMEHEHWS, YKa3aHHOroO B
nyHkre 3.3;

- pe3ynbTaT u3MepeHna AofKeH JOCTOBEepPHO OT06pa)KaTbC$|, MHTEepPNpeTUpoBaTbCA, XPaHUTbCA U NepefaBaTbCA.
3.2. lNocne Bo3gencTBus ANEKTPOMarHMUTHbIX MOMeEX CHETHUK ra3a JOJTKEH:

- obecneunMBaTb BOCCTaHOBMEHME (COXpaHeHMEe) BCEeW U3MEepUTENbHONW  WMHGOPMauMK, MMeBLLENCS
HenocpeACTBEHHO nepe BO3AEeNCTBUEM NOMEX;

- COXpaHATb BCE U3MEPUTESIbHbIE (*JYHKLI,VIVI.

3.3. Kputudeckoe (Hambonbluee p[onyckaeMoe) U3MEHeHWe pesynbrtata u3MepeHun obbema rasa paBHO
HaVMeHbLUEMY U3 ABYX CMEAYOLWNX 3HAYEHWIA:

- BENWYMHE, COOTBETCTBYIOLLEN MNOMOBMHE MAaKCMMAasibHO AOMYCKAEMOW MOrpeLHOCTU M3MEPEHWIA B BEPXHEM
yyacTke uamepeHHoro obbema rasa;

- Benn4yunHe, COOTBeTCTByIOU.LeVI MaKcumarsrbHO ,ElOﬂYCKaeMOVI NOrpeLwHoOCTHn M3MepeHI/Il‘/‘I, OTHOCSILLIENCS K BENUYMHE
obbema 3a OAHY MUHYTY NpU MakCMMalibHOM pacxoe rasa.

3.4. BnusaHne nomex oT peXMMOB BTEKAHUS - BbITEKAHWSI NOTOKA.

B ycnoBusix ycTaHOBKW, onpefeneHHbIX U3roTOBUTENEM, BIIUAHME NMOMEX HE AOMMKHO MpPEBbIWAaTh O4HOW TPeTu
MakCUMarsnbHO A0MYCKaeMOW NOrpeLlHOCTU N3MEPEHNN.

4. HapeXXHoCTb.
lMocne npoBeaeHUs COOTBETCTBYHOLLMX UCTbITAHWIA AOMKHbI BbINOITHATHCA cnegyowmne TpeboBaHus:

4 1. [Ins cHeTYMKOB rasa knacca TovHoctm 1,5.
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4.1.1. OTKNOHEHMe pe3ynbTata W3MEPEeHUN MOoCre WUCNbITaHUA Ha HA4EeXHOCTb MO OTHOLUEHW K
nepBOHayYanbHOMY pe3ynbTaTy W3MepeHWid Ans pacXodoB rasa B AvanasoHe ot Q, no Q... He gomkHO npesbiwaTh

pe3ynbTaT u3mMepeHuin Gonee yem Ha 2%.

4.1.2. NorpeLwHoCTb U3MEPEHNIN NOCME UCNbITAHUA HA HAAEXHOCTb He A0MKHA NpeBbIWaTh YABOEHHOMO 3HAYeHNs
MaKCUMarnbHO A0NycKkaeMoun NorpeLHoCcT! U3MepPEHUI, yKkasaHHON B pasgene 2.

4.2. [Ina cyeT4mnkoB rasa knacca tovHoctm 1,0.
4.2.1. OTKNOHeHVe pesynbTata W3MEPEeHWn nocrne UCMbITaHUA Ha HaAEeXHOCTb MO  OTHOLUEHWUIO

nepBoHaYanbHOMy pe3ynbTaTy W3MEPEHUA He [OSPKHO MpeBbillaTb OAHOW TPEeTU MaKCMManbHO [JOMyCcKaemo
NOrpeLlHOCTN N3MepeHnii, ykazaHHOW B pasgerne 2.

K
7

4.2.2. TlorpelwHoCcTb M3MEPEHUN MOCMe WUCNbITaHUS Ha HaAAEeXHOCTb He [AO0SbKHa MpeBbllaTb MakCUManbHO
JonyckaemMon NorpeLuHoCT! N3MepeHnii, ykasaHHoOW B pasaene 2.

5. MNpurogHoCTb K aKCnnyaTauuu.

5.1. CyeTumk rasa, nMTaemblin OT CETU nepemMeHHoro nnm nNoCToAHHOro TokKa, AOJKeH cHabxaTbcst aBapMVIHbIM
NCTOYHUKOM MUTaHUA 1Unn Opyrumm cpencrteamu, obecneynBalOLUMK B TeYEHUE YCTAHOBJIEHHOIO CpOKa COXpaHeHune
pe3ynbTaTtoB M3Mep6HVIl7I N NU3AMEPUTESIbHbIX d)yHKLI,VIVI B Cly4ae noBpexaeHnd OCHOBHOINO MCTOYHUKA NMUTaHUA.

5.2. WUTaTHbIN UCTOYHMK NUTAHUA CHETYMKA OOIMKEH UMETb CPOK Cryxbbl He MeHee naTu nert. Mo ncteveHnn 90%
Cpoka cny0bl JOIMKHO NOSIBMATLCA COOTBETCTBYHOLLEE NPpeaynpexaeHue.

5.3. TllokasbiBatollee YCTPOWCTBO (AMCNNen) [OMMKHO WMETb [AOCTaTOMHOE YMUCIO paspsiaoB  eauHuu,
rapaHTupyloLlee, 4YTO KOMMYECTBO rasa, npoweflee 4epes cyetymk 3a 8000 yacos npwu Q.= , He Bbi3biBaeT

BO3BpalleHNA nokasaHuim K nepBoHa4alibHbIM (Hy.I'IeBbIM) 3Ha4YeHNAM.

5.4. CyeTunk rasa gomnxkeH ObiTb paboTOCNOCOBHBIM MPU €ro ycTaHOBKE B FOGOM MNOMNOXEHUW, yKaszaHHOM
N3roToBMTENEM B 3KCMNNyaTaUMOHHbIX JOKYMEHTaX.

5.5. CueTunk rasa OOMKEH UMETb SNIEMEHT KOHTPOMS, C MOMOLLI KOTOPOro MOXHO MPOBECTU TECTUPOBaAHWNE €ro
paboTocnocobHoCTH.

5.6. CueTuuk rasa [oOrmKeH yooBNeTBOPATb Tpe6OBaHI/IF|M B OTHOLWWEHUNn MaKkcumMalribHO ﬂOHyCKaeMOPI
norpeLwHoCcTn I/I3MepeHVIl7I nnbo ans noboro HanpaBJieHnA NOTOKa rasa, NnB0o TONbKO AJ OOHOrO YeTKO YKa3aHHOro.

[na yctporictBa npeobpasoBaHusa obbema rasa (KOppekTopa) OOSMKHbI NMPUMEHATLCA Te e TpeboBaHus, Y4TO U
ONs cyeTymKa rasa.

[ononHutenbHO [fOnsi ycTpowWcTBa npeobpas3oBaHMs obObema rasa (KoppekTtopa) [OOSDKHbl MNPUMEHSATLCS
cnegyrowmne TpeboBaHns:

7. MapameTpbl HopMarbHbIX YCIOBUIA ANs NpeobpasyemblX BENMUYMH.

M3roTtoButenb OOJIMKeH OI'Ipe.lJ.eJ'II/ITb HOpMaJ'II:HbIe yCJ'IOBI/IFI and HpMBe.EleHMFI K HUM I/I3MepeHHbIX 3Ha4YeHUn
obbema rasa.

8. MakcMmarnbHO [onyckaemasi MOrpeluHOCTb A1 YCTpoWcTBa npeobpasoBaHns obGbema rasa (6e3 ydyeTa
MOrPEeLHOCTM CYeTYMKa rasa):

0,5% npu Temnepatype okpyxatolero Bodayxa 20 °C = 3 °C, snaxHocty 60% T 15% W nNpyv HOMUHAMNbHBIX
3Ha4YEeHUAX UCTOYHUKA NNTaHUA,

0,7% p[nst ycTpoWcTB npeoOpasoBaHMs (KOPPEKTOPOB) MO TemrepaTtype Ans npvBedeHuMst oObeMoB rasa,
N3MepPEHHbIX NpY paboynx yCroBUsiX, K HOPMaribHbIM YCIOBUSIM,
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1% Ans gpyrmx ycTponcTB NpeobpasoBaHns MpU HOPMUPOBAHHBLIX Paboynx yCrioBUSX.
9. MpurogHOCTb K 3KCNnyaTauuu.

9.1. OnekTpoHHOe npeobpa3syollee YCTPONCTBO (KOPPEKTOP) AOIMKHO OOHapyXuBaTb COCTOSIHME, KOrda OHO
pabotaeT BHe paboyero guanasoHa, YCTAHOBIEHHOrO W3roToBMTENEeM AN napamMeTpoB, BAWUSIOWMX Ha TOYHOCTb
nsmepeHun. B aTom cnyvae KOppekTop AOMKeH oCTaHaBnuBaTb MHTErpupoBaHvue npeobpas3oBaHHOW BENUYMHBI U OHO
MOXeT CyMMMpoBaTb OTAENbHO Npeobpa3oBaHHyl0 BENUYUUHY ANA nepuoja BpeMeHu, Koraa OHO paboTano BHe
npegenos paboyero AvanasoHa.

9.2. Koppektop [OMmKeH MMeTb BO3MOXHOCTb oOTobpaxaTb Bce Tpebyemble [aHHble u3MepeHun 6e3
JononHuTeneHoro obopyaoBaHms.

Mpunoxexwne 3

K MeToOUYECKUM pekoMmeHaaumnsam

No TeXHU4eckum TpeboBaHNAM

K cuctemam u npnbopam yyeta

BOAbI, rasa, TeNOBON 3HEPruK,
ANEKTPUYECKON IHEPTUM, YTBEPKAEHHBIM
Mpukazom MuHnpomTtopra Poccum

oT 21 auBapsa 2011 r. N 57

TEXHWYECKUE TPEBOBAHUA
K CUCTEMAM U NPUBEOPAM YHETA TEMJTIOBOW SHEPT NN

Cunctembl U nNpubopbl yyeTa TENNOBOW dHepruv (ganee - TennoCYeTYMKM) npefHasHaveHbl AN U3MepeHus B
XUMbIX JOMaXx U 30aHUSIX, CTPOEHUSAX, COOPYXEHUAX OpraHn3aunini KOMMYHanNbHOIO KOMMIeKca TEnnoBOnN SHepPruu.

B uensAx HacTOAWMX METOOMYECKUX peKoMeHAauuin TennocYeTYMK - STO TexXHUYeckoe CpefcTBo,
npegHasHavYeHHoe Ars U3MepPEeHUs TEMINOBOW SHEePruKn, OTAaBaeMO XMOKOCTLIO (TEMNOHOCUTENEM), a TaKKe XpaHeHUs,
oTOGpaxxeHus 1 nepenadn pesynbTaToB U3MEPEHWN.

Tennoc4yeTymk npencraBndaeT cobol TexHn4eckoe cpencTteo B Bnae €ANHON 3aKOHYEHHOW KOHCTPYKUUn nnéo B
BMOE COeOMHEHMS COCTaBHbIX YacTen: AaTumka pacxoaa, gaTynMKoB TemMnepaTypbl, BbIYUCTIUTENA.

TennocyeTynk pormkeH obecne4ynBaTtb 3awmnTty OT HeCaHKUMOHMPOBAHHOINO BMellaTenbCTBa W UCKMK4YaTb
BO3MOXHOCTb 06HyJ'IeHI/IF| paHee Nony4vyeHHbIX pe3yrbTaToB M3mepeHvu7| N HaKOMNMEHHOM I/I3MepI/ITeJ'IbHOI7I VIH(bOpMaLU/II/I.

XapaKTepucTUKN TEMNOCYETYMKOB:

fi- Temnepatypa TennoHocuTens;

8., - sHauenne B Ha Bxome rpaHMLbI GanaHCOBOI NPUHAANEXHOCTM (B NoaatoLeM TpyGonposoae);
8., - 3Hauenne B Ha Bbixoae rpaHuLLl anaHcoBol NPUHAANEXHOCTY (B 06paTHOM TpyGonposoae);
AB - pasHocTb Temnepatyp 9, - 6., npn AB=0;

0. - BepxHUn npegen msmepennit B npu paboyem COCTOSHUM TENnocHeTYMKa M B Mpedenax MaKCUManbHO

,ClOHYCKaeMOVI NOrpeLwHoOCTHn M3MepeHVIl7I;
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B.i - HWKHMIA npenen wamepenuit B npu paBoyem COCTOSHMM TennmocyeTyMka W B Mpeaenax MakCUMarbHO
[0MyCKaeMOM NOrpeLIHOCTY U3MEPEHWIA;

AB_ .. - BepxHWit Npeaen vamepeHWit pasHocTM TemnepaTyp A8 npu paBoyem COCTOSHUM TenmocyeTynka U B
npeaenax MakcrMasibHO JoMnyckaeMol NOrpeLlHOCTU U3MepPEHWIt;

AB_ ., - HXHUI npenen nsmepennint AB npu paBoyeM COCTOSIHUM TennocyeTyMka U B Npeaenax MakcuManbHO
[onyckaemMou norpeLlHoCTN N3MePEHUI;

g - TeKkyuwlee 3Ha4eHne pacxoaa TensioHOCUTEN4;

g.- npegenbHOe 3HayeHWe pacxoda ¢, KOTopoe p[onyckaeTcss Ana pabodero COCTOSHUSA pacxogomepa

TennocyeTynka B TeYEHUE MarblX MHTEepBaroB BpeMeHUu (NpedenbHoe 3HayeHWe pacxofa, Ha KOTOPOM TYpOMHHbINA
pacxodomep TenrocyeTynka MoxeT paboTaTb orpaHMyYeHHoe Bpemsi, 06blMHO He Gonee Yaca B cyTku 1 200 Yyacoe B
rog), 4Ans APYrMX BWUAOB PacXO4OMEPOB: 3IEKTPOMAarHUTHbIX, YMbTPasBYKOBbIX W T.M. 3Ta XapakTepuctuka He
CYLLECTBEHHA;

d,- HauGorbluee 3HayeHWe g, KOTOPOE [OMycKaeTCsi B MOCTOSIHHOM pexuMe WChpaBHO paGoTaroLero

TennocyeTymka (BepXHWU Nnpeaen n3mMepeHun pacxoga TenfnoHocuTens);

g; - HaMMeHbLLee 3Ha4YeHne g, KOTopoe AoMnycKkaeTca AN TennocyeTynka B paboyeM COCTOAHWUM (HUXKHUIA npeaen
N3MepeHun pacxopa TennoHOCUTENs);

P - TennoBas aHeprusa npu TennoodbmeHe;

P, - Bepxnuit npenen P, nonyckaemblit Ans TennocyeTymka B paboyem COCTOSHWM (MPU KOTOPOM He BO3HWKaeT
Oonbluasi cocTaBnsaoLLasa NOrpeLHoOCTM N3MEPEHN N3-3a TEMNOOOMEHA Yepes TEMNIOCUHETYMK).

1. Paboumne ycnoBsus npyMeHeHUs.

3HayeHVs HOPMMPOBAHHBIX PabounX YCrOBUIA MPUMEHEHWS:

1.1. ins Temnepatypbl xuakoctn - AB__ /A6 =10 AB_. =3 Kunmu 5 Kunn 10 K.

1.2. Ina paBneHns XWOKOCTU - MOSNOXUTENbHOE MakCumarbHOe BHyTpeHHee [aBlieHne, KOTopoe MNOCTOAHHO
MOXET BblAEPXNBATb TEMNNOCHETHUK HA BEPXHEM Nnpeaene tTeMnepatypHoro gnanasoHa.

1.3. [na pacxogoB XWOKOCTU: Qs, qp, Qi, rAe 3HayYeHus qp M gi MOAYUHAKTCA CnegylwuM OrpaHUYeHUsM
q, /q,210,

2. Knaccbl TO4HOCTH.

[na TennocyeT4YNKOB YyCTaHOBMNEHBI CreaytoLlne Knaccel To4HocTu: 1, 2, 3.

3. Mpeaenbl gonyckaemowm NorpeLHoCTM N3MEPEHUN.

3.1. OTHocuTENbHas MakcuMarsnbHO Oonyckaemas norpeHoCTb |/|3mepeHV||7| ana gatduka pacxoaa, BblpaXeHHadA
B npoueHTax, as KiaccoB TOYHOCTU!

knacc 1: E; =(1+0.01 q, /'q) | Ho He Gonee uem T 5%:
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knacc 2: E; =(2+0.02 q_/q), 1o He Gonee yem *5%;

knacc 3: E; =(3+0.05 q,/a}, no He Gonee uem *5%.

3.2. OTHOCUTENbHaA MakcMMmarbHas gonyckaemasa norpelHoCTb M3MepeHI/Il7I napbl OaT4yMKOB TemnepaTypbl,
Bblpa>KeHHas B NpoueHTax:

E,=(0,5+3 A0, /A6).

3.3. OTHoCcUKTEeNnbHas MakcumarnbHasi ponyckaemas norpelHoCTb BblHUCITUTENA, BblpaXXeHHaaA B NpoLEeHTax:

E.=(0.5+A6,,/A6).

3.4. 3HayeHMe KpUTUYECKOr0 W3MEHEHWUsI TMpUM 3aMeHe COCTaBHbIX 4YacTel TennocyeTymka paBHO
COOTBETCTBYIOLLIEMY ABCOMIOTHOMY 3HAYEHUID MaKCUMMaIbHO AOMyCKAaeMOW MOrpelHoCTU U3MEPEHUN, NPUMEHNMON K
9TON COCTaBHOM YacTu.

3.5. MakcumanbHo nonyckaemble OTHOCUTEJIbHblEe NOrpeLHoCTn M3MepeHl/|Ih Onst Tennoc4YeTYMKOB €OUHON
3aKOHYEHHOW KOHCTPYKUWMKN, Bblpa)KeHHble B MpoueHTax OT YCIOBHOIN0 MUCTUHHOIO (ﬂeVICTBMTeﬂbHOFO) 3Ha4YeHuna ana
KaXxaoro Krnacca TO4YHOCTU, COCTaBNAIOT:

ansiknacca1: E=E; + E. + E_ npn E; E, E_ BcootBerctBuu ¢ nyHktamm 3.1 - 3.3;
ansiknacca2: E=E; + E. + E_ npn E; E, E_. BcootBerctBum ¢ nyHktamm 3.1 - 3.3;

ansiknacca3:E=E; + E. + E_ npn E; E, E_. BcootBerctBum ¢ nyHktamm 3.1 - 3.3.

4. SneKTpomarH NTHaA COBMECTUMOCTb.

4.1. TennocyeTumk OO/MKeH ObITb YCTOMYMBBIM K BO3OENCTBUIO CTATUYECKMX MArHUTHBIX MONen U
ONEKTPOMarH1UTHbIX rnonew Ha yacrtoTte HanpsaXXeHna NnnTaHnaA.

4.2. BnusHne anekTpoOMarHUTHOW NMOMEXM Ha TEMMOCHETYUK JOIMKHO ObITb TakuM, YTOObI M3MEHEHME pe3yrnbTaTa
N3MEPEHUI He NPEBbLILLANO YCTaHOBMEHHOrO M. 4.3 KpUTUYeCcKoro (HanbornbLuero onyckaeMoro) 3Ha4eHus N3MeHEHUS
pesynbTaTta NamMepeHun.

4.3. Nocne Bo3gencTeus ANEKTPOMarHMUTHbIX MoMeX TENNOCHETHUK OOIDKEH:

- obecneuvBaTb BOCCTaHOBIIEHME (COXpaHeHMe) BCEW W3MEpPUTENIbHOM  WHopMaunM, MMEBLLENCS
HenocpeaCcTBEHHO nepen BO3AENCTBUEM NOMEX;

- COXPaHATb BCE U3MepUTerbHble YHKLNUK;
- BOCCTaHaBNMBaTb CBOIO PaGoTy C NOrpeLIHOCTbIO He Gonbluei MakcUMarbHO AOMNYyCKaeMol MorpeLLHOCTH.

4.4. Kputnyeckoe (Hambonbluee [onyckaeMoe) 3Ha4YeHWe UW3MEHeHUsA pesynbTaTta W3MepeHun Ans
Tennoc4yeTynka eAuHON 3aKOHYEHHOW KOHCTPYKUMM paBHO abCOMTHOMY 3HAYeHUI0O MakCMManbHOW [Oonyckaemow
MOrpeLlHOCTN JaHHOro TennocyeTyuka (n. 3).

5. HagexHocTb.

Mocne nposegeHnAa COOTBETCTBYHOLLMNX MChbITaHUA N N0 UCTEYEHUN MHTepBana BpeMeHW, YCTaHOBJIEHHOro
n3rotoeutenem, OOSKHbI BbIMONTHATLCA criegyrouimne Tpe60|3aH|/|9|:
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JaTtunk pacxofa - U3MEHEHME pe3ynbTaTa U3MEepPEHUst pacxofa nocre NPOBEAEHWUsI UCTbITAHUA Ha HaAEXHOCTb
Mo OTHOLWUEHMIO K MepBOHa4YanbHOMY pe3ynbTaTy W3MEpeHWss He [OOMMKHO MNpeBblwaTbh 3Ha4YeHUs KPUTMYECKOro
(HambonbLuero 4onyckaeMoro) 3HayeHus;

[aTunkn TemnepaTypbl - U3MeHeHWe pesynibTaTa U3MepPEHUsi Nocrie NPOBEAEHUS UCMbITaHUA Ha Ha4EeXHOCTb Mo
OTHOLLEHWIO K NepBOHaYasibHOMY pe3yrnbTaTy U3MepeHusi He J4oIKHO npesbiwaTh 0,1 °C.

MNpunoxeHwne 4

K MeToOUYECKNUM pekoMmeHaaumnsam

Nno TeXHN4Yeckum TpeboBaHmAM

K cuctemam u npnbopam yyeta

BOAbI, rasa, TENSI0OBON 3HEpruu,
3NEKTPUYECKON IHEPTUM, YTBEPKAEHHBIM
MNpukazom MuHnpomTopra Poccum

ot 21 anBaps 2011 r. N 57

TEXHNYECKME TPEBEOBAHUA 3
K CUCTEMAM N NMPNBOPAM YYETA 3JIEKTPUYECKOW SHEPT N

Cuctembl 1 NprubOpLI y4eTa 3NEKTPUYECKON SHEPTUN (fanee - 3NeKTPOCYETUNKM) NpeaHa3HauYeHbl Ans USMepeHus
B XUInbIX AoMax W 30aHUAX, CTPOEHUAX, COOPYXKEHUAX opraHmsau,mﬁ KOMMYHalibHOro KoMmnmnriekca SﬂeKTpMHeCKOVI
3Heprum.

B uensx HacToAWMX MEeToAMYEeCKMX pPeKkoMeHAaLUWd SMeKTpoCYeTYMK - 3TO TeXHWYeckoe CpeacTBo,
npeaHasHavyeHHoe AN U3MEPEHNS aKTUBHOM 311EKTPOSHEPTUN.

SJ'IeKTpOC‘-IeT‘-IMK AomkeH obecneymBaTb 3aumnTty OT HeCaHKUMOHMPOBaAHHOINO BMellaTesnbCTBa WU UCKIMK4YaTb
BO3MOXHOCTb 06HyJ'IeHI/I$| paHee Nony4vyeHHbIX pe3yrbTaToB M3mepeHvu7| N HaKOMNMEHHOM I/I3MepI/ITeJ'IbHOI7I VIH(bOpMaLU/II/I.

XapakTepucTUKKN 3N1EeKTPOCYETUYMKOB:

| - aneKkTpu4ecknii ToK, NPOTEKAOLLNIA Yepes ANeKTPOCHETHMK;

[,- (HOMMHambHbIE TOK) - 3HaYeHMe ToKa, SBMSIOLEECS WCXOAHLIM [Ms YCTAHOBNEHUs TpeGoBaHUi K

3MEeKTPOCYETUMKY, paboTaloLlero oT TpaHcgopMaTopa;

I,,- (cTapTOBbIt TOK) - HaUMeHbllee 3HaYeHMe TOoKa, MPU KOTOPOM HAUYMHAETCS HernpepbiBHAs PerucTpauLms

nokasaHui;

Iﬂ'_i._n_- (MVIHI/IMaﬂbeII7I TOK) - HaMMeHbllee 3Ha4deHue TOKa, MNpu KOTOPOM J3NEKTPOCHEeT4HMK YyaoBIeTBopAeT

TpeboBaHNAM TOYHOCTM, YCTAHOBMEHHBIM B HACTOSLWEM [OKYMeHTe (MHOrodasHble SIEKTPOCYETYMKM  CO
cbanaHcupoBaHHON Harpy3Kkon);

[, - (6a3oBbIit TOK) - 3HaUEHMe TOKa, ABMSIOLIEECH UCXOAHBIM AMS YCTAHOBMNEHUs TPeBOoBaHMI K 3NeKTPOCHETYMKY

C HenocpeaCTBEHHbIM BKITOYEHUNEM;

[,..- (MakcuManbHbIi TOK) - Haubornbluee 3HayeHWe Toka, MPY KOTOPOM SMEKTPOCHETUYMK YOBNETBOpAET

TpGGOBaHVIﬂM TOYHOCTH, YCTAHOBJIEHHbIM B HACcToALWEeM OOKYMEHTE,

u- ANIEKTPUYECKOE HanpsdxXeHmne, nogaBaeMoe Ha 3JIEKTPOCHETHUK]
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Mpukas MuHnpomTtopra PO ot 21.01.2011 N 57
"O6 yTBEpPXAEHNN METOANYECKUX PEKOMEHAALINIA MO TEXHNYECKUM JokyMeHT npepoctasneH KoHcynbTaHTlAoC
TpeboBaHUsM K cuctema... [ata coxpaHenus: 02.06.2018

-[:,._- (HOMI/IHaJ'IbHoe HanpﬂmeHme) - 3Ha4YeHne HanpsaxeHud, asndaolieeca MCXoA4HbIM ONA yCTaHOBIEHNA Tpe6OBaHMI7I K

3MEeKTPOCYETUMKY;
f - yacToTa HanpshkeHUs, NOAaBaEMOro Ha 3NEeKTPOCUETUUK;
f,- (HoMMHanbHas YacToTa) - 3HaueHWe 4YacTOoTbl, ABNSIOLIEECH UCXOAHLIM ANA YCTaHOBMEHUs TpeBGoBaHuit K
3MNEKTPOCYETUMKY;

PF - (koadpcpuumeHT mouHocTn) - cos &, roe @ - pasHocTb dpas mexay | n U.

VlamepeHHaﬂ ANEKTPOCHETHNKOM IJ1eKTpn4eckaa ISHEPrna npeacrtaBliideTCA (0T06pa>|<aeTc;|) B KunosaTtT-4acax
nnmn MmeraBatT-4acax.

1. MNokasaTenun TO4YHOCTH.

[ormkeH ObITb yka3aH Knacc TOYHOCTM 3MEKTPOCHETUMKA:
knacc A, knacc B nnm knacc C.

2. Paboune ycnoBusi N(pUMEHEHUS 3NIEKTPOCHETHMKA:

avavenns £, U, I, L, 1., I, v I .., npumenumble k anektpocuetumnky. [ns BbIGpaHHbIX 3HAYEHWIA TOKa

ANIEeKTpoCcHEeTHUK OO0JTKEeH OTBeYYaTb Tpe6OBaHVIFIM, npeacrtaBiieHHbIM B Tabnuue 1.

Tabnuua 1
Knacc A Kmacc B Knacc C
71 3JIeKTPOCUYETUMKOB MNPSIMOTO MNPUCOEOUHEHUS
I <= 0,05 - I <= 0,04 - I <= 0,04 - I
st b b b
I <= 0,5 I <= 0,5 I <= 0,3 I
min b b b
I >= 50 I >= 50 I >= 50 I
max b b b
L1 3JIEKTPOCUETUMKOB, paboTammyx depes TpaHcbopMaTop
I <= 0,06 - I <= 0,04 - I <= 0,02 - I
st n n n
I <= 0,4 - I <= 0,2 - I <*> <= 0,2 - 1I
min n n n
I 20 - I 20 - I 20 - I
n n n n
I > 1,2 - 1 > 1,2 - 1 > 1,2 - 1
max n n n
<*> JIJIA 2JIeKTPOMEXaHMUECKUX DBJIEKTPOCUETUMKOB KjlacCa B IOJIKHO IPUMMEHSTLCS
I <= 0,4 -1
min n
KoHcynbTaHTINIOC
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"O6 yTBEpPXAEHNN METOANYECKUX PEKOMEHAALINIA MO TEXHNYECKUM JokyMeHT npepoctasneH KoHcynbTaHTlAoC
TpeboBaHUSIM K CUCTEMa... [aTa coxpaHerms: 02.06.2018

[vanasoHbl M3MeHeHUus Hanpsa>XXeHnda, 4actoTbl W KOSdeMHMeHTa MOLWHOCTN, B npepgenax KoTopbiX
SNIEeKTPOCHETHNK [OOJDKEeH YyOOBJ1€TBOPATb Tpe6OBaHMHM MakcnmalsibHO ﬂOHyCKaeMOM NnorpeLwwHoCcTn M3MepeHMﬁ
npeacrtaBiieHbl B Tabnuue 2. 3TM AnanasoHbl OOIMKHbI COOTBETCTBOBATb TUMOBLIM XapaKTepucTtukam arekTpnyeckoro
TOKa,HOCTaBﬂﬂeMOFOHOTpGGMTGﬂﬂM.

[vanasoHbl naMmeHeHns Hanps>xeHna n 4acTtoTbl AOJTXHblI HAXOAUTBLCA B npegenax

09-U,<U=1,1U_,
0.98-f, <f =102,

koadppuLmeHT moLHocTh - ot cos ¥ = 0,5 (MHaykTuBHbIN) o cos ¥ = 0,8 (eMKoCTHON).

3. MakcmanbHO gonyckaemMble NOrpeLlHoCTN N3MEePEHUN.

OueHKka BMUSAHUS U3MEPSieMbIX W BIAMSIOLWMX BEMUYMH MPOU3BOAMTCH ONSA KaXOoW M3 HUX OTAEeNbHO (Bce
ocTanbHble M3MepsieMble U BMUSIIOWNE BEMUYMHBI CYUTAKOTCA MOCTOSIHHLIMW U PaBHbIMU CBOMM HOMMWHAIbHbLIM
3HAYEeHUAM).

Ecnu anektpocyeTumk paboTaeTr B pexuvMe U3MEHSEeMOW TOKOBOW Harpysku, MOrpelHoCcT U3MEepeHun B
npoLeHTax He AOIMKHbI NPeBbIlAaTh NPeaenoBs, ykasaHHblx B Tabnvue 2.

Tabnuua 2
Paboune Paboune TeMnepaTypEl Paboune Paboune
TeMIepaTypsl TeMIlepaTypsl TeMIepaTypsl
+5 °C ... 430 °c| -10 °C ... +5 °C -25 °C ... -10 °C|-40 °C ... -25 °C
nim nim nimn
+30 °C + 40 °C |+40 °C . +55 °Cc|+55 °C +70 °C
Knacc A B C A B C A B C A B Cc

TOYHOCTU

OmHOQa3HEM 3JIEKTPOCUETUMK; MHOTO(ABHBI B3JIEKTPOCUETUMK, eCyu padboTaer
co cbOajlaHCHMPOBAHHBMU Harpy3KaMu

I <=I<1I 3,5 | 2 1 5 2,5 1,3 7 3,5 | 1,7 9 4 2

I <=1I<=1 3,5 2 0,7 4,5 2,5 1 7 3,5 1,3 9 4 1,5

MHOTO®AaB3HEI 3JIeKTPOCUeTuMkK, ecyiu paborTaeT C onHobazHOM HAT'Py3KOM

I <=1 <=1 4 2,5 1 5 3 1,3 7 4 1,7 9 4,5 2
n max

IJ1a 2JIeKTPOMEXaHMYEeCKMX MHOTOQa3HEIX 3JIEKTPOCUETUMK IMalasOoH TOoKa OJd OIHOPABHOM
Harpy3Ku orpaHuumpBaeTcsa 51 <= I <=1
n max

4.aﬂeKTpOMaFHMTHaﬂCOBMeCTMMOCTb

4.1. ONeKTpOoCYETUYNK OOIMPKEH COOTBETCTBOBATL TPEOOBaHUSAM 3NEKTPOMArHUTHON COBMECTUMOCTU CO CTEMNeHbHo
)ecTkocTu ucnbitaHunii 2 no FOCT P 51317.4.3-99 n gononHuteneHblM TpeboBaHusaM nyHKToB 4.2 1 4.3.

Ecnn nmeeTcst npeasuavMblii BbICOKUIA PUCK BO3AEWCTBUS MOSTHAM UINKM SMNEKTPUYECcKas CeTb 4acTo NoABepXKeHa
neperpyskam, TO [OIKHA MMETbCS 3allMTa 3nekTpocyeTynka, obecrneynBalolasi CoOXpaHeHUe ero HopMUpyeMbixX
METPONOrMYECKNX XapaKTepUCTUK.

KoHcynbTaHTINOC
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[ata coxpaHeHus: 02.06.2018

4.2. BnnsiHme nomex, BO3AENCTBYOLLMX NPOAOIHKNTENBHOE BPEMS, YKa3aHbl B Tabnuue 3.

Tabnuua 3
Bun nomexu Kpurnueckye 3HaYeHUS M3MEHEHUM
IJIs IIOMeX, BO3IEeMCTBYOIMX
IPOOOJIXKUTEJILHOE BpPeMs
Knacc A Kiacc B Kmnacce C
PeBepcupoOBaHHas [OCJENOBAaTEJIbHOCTE (as 1,5 1,5 0,3
PasHMlla HaNpsSXeHMM (TOJBKO IJid 4 2 1
MHOTO®a3HEIX BIJIEKTPOCUETUNKOB)
T'apMOHMUYECKME COCTAaBJIANIME B TOKOBBIX 1 0,8 0,5
Henax <*>
[IOCTOSAHHEIM TOK M TapMOHMKU B TOKOBOM 6 3 1,5
Henm <*>
BricTponpoTekapuue INepexonHble IIPOLieCChl 6 4 2
MarHMTHEIE [oJig; BUY (mziyuaemoe PU) 3 2 1
3JIEKTPOMAaTHUTHOE I[IOJIe; IIOMEeXu,
HaBOIMMBEIE PAaOMOYaCTOTHEMM ITOJISMMU,
HEBOCIPUMMUYMBOCTE K 3JIEKTPOMAaTHMTHEM
BOJIHAM

<*> B cily4ae B3JIEKTPOMEXaHMUYECKMX 3JIEKTPOCUETUMKOB KPUTMUYECKMUE SBHAYUEHUS
V3MEHEHMI He ONpenesidiTCsS IJiS TapMOHMUYECKMX COCTABJIAKIMX B TOKOBHX LeENsax
M OJI9 NOCTOSHHOTO TOKa M I'apPMOHMK B TOKOBEIX LENSX

4.3. ﬂ,OI’IyCTMMOG BO34encTeme nepexoaHblX 3N1EKTPOMarHUTHbIX NMNpoLeCcCoB.

4.3.1. OnekTpoMarHuTHasi COBMECTMMOCTb 3MeKTpocyeTYMKa LOMKHa YAOBMETBOPSATb TpeboBaHuio, YTOObI BO
BpeMs 1 cpasy rnocrie BO34ENCTBUSA 3NIEKTPOMArHUTHOM NMOMexu fobon curHan, BrMSIIOWUA Ha TOYHOCTb CYETYMKA, He

npeBsbiWwan KpUTudeckoe (HanbornbLuee AoNyckaeMoe) 3Ha4YeHNe U3MEHEHUS.
3a ycTaHOBMNeHHOE BpeMs Nocre BO3geNCTBUS NEKTPOMArHUTHON MOMEXUN CHETUUK OSDKEH:
BCen WHdOpMaUnUK,  MMEBLLENCSA

- obecneunBaTb BOCCTaHOBIIEHUE (coxpaHeHme) M3MepMTeﬂbHOﬂ

HenocpeaCcTBEHHO nepes Bo3OeNCTBUEM MOMEX;
- COXpaHATb BCe naMepuTenbHble hyHKLNK;

- BOCCTaHaBJIMBaTb CBOKO pa60Ty C NOrpeLHoCTbO HE OonbLUER MakcMMarnbHO ﬂ,OI'IyCKaeMOﬂ NOrpeLwHoOCTN.

T 6
Kputniyeckoe 3HaueHue uaMeHeHUs B kunoatT-yacax pasHo m *U_*I _ *107 (m - yucno usmeputenbHbix

ANIeMEHTOB CYeT4uKa, HanpsaxXeHune -[:,._ B BOJ/ibTax U TOK ]::n:_x B amnepax).

4.3.2. [ins Toka neperpyskn KpUTU4ecKoe 3HayeHme nameHeHnsi pasHo 1,5%.
5. MpurogHoOCTb K 3KcnnyaTauuu.

5.1. MNonoxutenbHas MOrPeLIHOCTb 3MEKTPOCHETYMKA He AOoMKHa npesbiwatb 10% Mpu HamnpsKeHUM MeHblue
HOPMMPOBaHHOTO Paboyero 3HaYeHus.
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5.2. [1na oTo6pakeHnst NOSTHOM SHEePrmn OUCTIIEN SNEKTPOCUYETYMKA OOIPKEH MMETb AOCTAaTOMHOE YMCIO pPa3psaoB
undp, 4TOObI MOKA3AHUA JMEKTPOCHETYMKA HE BEPHYNUCbL K €ro MnepBOHayarbHOMY 3HAYeHMI Mocne TOoro, Kak

anekTpocyeTunk npopabotan 4000 yacoB npw nonHomn Harpy3ke (I = L.,Uu=U, npPF= 1). DNekTpocYeTUMK He

OOMKeH gonyckatb cbpoca AaHHbIX BO BpeMsl aKCnnyaTtauum.

53. B Cny4yae OTCYyTCTBUA 3NeKTpunyectea B CE€TU KONMMNYeCTBO M3MepeHHOIZ SJ'IGKTpW-IeCKOﬁ QHEPrnMn [JOoJIKHO
OCTaBaTbCA AOCTYNMHbIM ANA CYUTbIBAHUA B TEHYEHNE HE MEeHee 4 mecsueB.

5.4. PaboTta 6e3 Harpy3sku.

|_|pl/l npuknagbiBaHUN HanpaXeHuda U npm OTCyTCTBUM TOKa B TOKOBOM LEenu (TOKOBaﬂ uenb OormkHa ObITb
pa3OMKHyTa) ANEKTPOCHETHUK HE OOJIDKEH pernctpmnpoBaTtb I'IOTpGGﬂEHVIe QHEPInn npu nobom 3Ha4YeHum Hanps>xxeHuA

o108 U, po1,1 U,.
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