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HacTosulee pykoBOACTBO MO 3KCMAyatauun npefHasHadyeHo 419 U3yYeHUa cHeTdymka oAHOodasHoro
ofiHoTapuHOro akTueHoM 3nekTposHeprim CE 101 (B ganbHenWweM — cHeTYMKa) U COAEePKUT onucaHne
ero NpUHUMNa AenNCTBKA, a Tak e ceefileHns, Heobxoanmble ANa NpaBUNbHOM 3KCNyaTaumu.

K pabote co cyeT4MKOM fONYCKAOTCA NMUa, CneumanbHo obyyeHHble Ana paboTbl C HanpsXxeHWeM 40
1000 B 1 n3yuumBLUMe HacToSLLLee pyKOBOACTBO MO 3KCnayartaunu.

1 TPEBOBAHWSA BE3OMACHOCTHU

1.1 Mo be3onacHoOCTM 3KCNyaTaumMm cHeTYUKM yaoBneTeopsioT TpeboBaHuam BesonacHocty no FOCT
22261-94 nTOCT P 51350-99.

1.2 Mo cnocoby 3alWmThl YenoBeka OT NOPaXeHUs 3NEeKTPUYECKUM TOKOM CHETYUKN COOTBETCTBYIOT
knaccy Il mo MOCT P 51350-99.

1.3 ConpoTuBNeHue N30N9LKMK MeX Y KOPMYyCOM W 3NeKTpUYecKMMu LensamMm He meHee: 20 MOm — B
ycnosuax n. 2.1.4; 7 MOM — npu TeMnepaType okpyXaiulero so3ayxa (40+£2)°C npy oTHOCUTENbHOM
BNaXHOCTM BO3ayxa 93%.

1.4 MoHTaX v 3KCnnyaTaumio cHeTYmka HeobxoanNMOo BECTU B COOTBETCTBUM C AENCTBYIOWUMW NpaBn-
namu TeXHWUYECKOW 3KCMyartalmm 3neKTpoyCTaHOBOK.

2 ONMUCAHWME CHETYUKA U NMPUHUWIA ETO PABOTbDI

2.1 HazHaueHue

2.1.1 C4eTymK ABNALTCA CHETYMKOM HEMOCpeCTBEHHOIO BKIIOYeHUA M NpeHa3HayeH Ana ogHoTapud-
HOTo yyeTa akTUBHOW 3N1eKTPUYeCKOW 3HEPrM B OAHOMA3HbIX Lensax nepeMeHHoro Toka.

2.1.2 Cyetumnk ynosnetsopset Tpebosanmam MOCT 31819.21-2012, TOCT 31818.11-2012.

CTpyKTypa ycnosHoro obo3Ha4yeHmsa cyeTymnka

CE 101 XX XXX X XX

JononHuTtenbHble NCNOJSTHEHUSA:

Z2 — IP54.

Tun oTcyeTHOro ycTponcTea:

M6 — wecTnpaspsaaHbi MexaHU4yeckumn;
M7 — cemupaspsaaHbIv MexaHu4eckni;

— XKW
Ba3oBbin (MakcMManbHbIN) TOK:
5—5(60)A;
8 —10(100) A.
HoMuHanbHOe HanpsXxeHue:
4 —2308.
KnacctoyHoctn no FOCT 31819.21-2012:
1—1;
2—2.

Tun kopnyca:
S6 — oNA yCTaHOBKMW B LWUMTOK U Ha DIN-pewnky;
R5 — gns ycraHoBku Ha DIN- peunky

2.1.4 CyeTymk NoakNoYaeTcs K ceTu NepeMeHHoro Toka v ycTaHaBNMBaeTCca B MecTax, MMeloLmx ao-
NONHUTENBHYIO 3aLLMTY OT BANAHNA OKpYyXalowwen cpefbl (noMelieHms, CTONKK, Wwkadsbl, WmTkm) c pabo-
YUMU YCNOBUAMU NPUMEHEHUSA:

* Temnepartypa oKpyxatoulero Bo3ayxa ot MuHyc 40 ao nmoc 70°C (Ans CY4eTYUKOB C MEXAHUYECKUM
CHETHbIM MeXaHU3MOM);

* TeMnepaTypa okpyxatowiero Bosayxa ot MuHyc 30 go nntoc 70°C (ANA CHETYMKOB C 3NEKTPOHHbLIM
CYETHLIM MeXaHU3MOM);

* OTHOCUTENbHAaA BNaXXHOCTh OKpyxatoulero sozgyxa ot 30 no 98%;

» aTMocepHoe pasneHmne ot 70 po 106,7 kMa (537..800) MM pT.CT,;

*yacToTta usmeputenbHom cetn (50+2,5) My unm (60+3) Mu;

* popma KpUBOU HanpsixXeHUa UsMepuUTenbHOM CeTU — CUHycouaanbHasa ¢ KO3MOULMEHTOM HECUHY -
conpanbHocTu He bonee 12%.

*BHuMaHume! Mpu akcnnyaTaumm cHeTYNKOB COBMECTHO C MOLLHOWN HEeNTMHENHOW Harpy3Kon,
KoTopas MOXeT yXyAllaTh Ka4ecTBO 31eKTpo3Heprum ( HanpumMep 3NeKTPONpUBOA € YacTOTHLIM
npeobpa3soBatenem), cneayeT UCNONb30OBaTh cneuManbHble GUnNbTpyloLMe YCTpocTBa. B npoTuBHOM
cnyyae BO3MOXKEH fneperpes U BbIX0o[ U3 CTPOSA cHeTYuKa. Bbixoa U3 cTpos cHeTUYMKOB Mo NpuimnHe
NAOXOro Ka4yecrBa 3NeKTPO3IHEPrun He ABNAETCH rapaHTUNHbIM cnydaem. MpoussoauTens He HeceT
OTBETCTBEHHOCTU 3a NMOpYy UMYyLLLECTBA NOTpeOuTens BO3HUKLULYIO B pe3ynbTaTe HapyLleHus yU1oBUn
3KCNAyaTauum CHeTYNKOB ONUCaHHbIX B HAaCTOALWEM PYKOBOACTBE MO 3KCnayaTauum, B TOM 4ucie n no
NPUYMHE HU3KOTro Ka4yecTBa 3NeKTPOo3Heprum.



2.1.5 YcTaHoBO4YHble pa3mepbl c4eTymka B kopnyce R5 cootsetctByloT ctaHgapty DIN EN50022-35
ONA YCTaHOBKW Ha peuky.
2.1.6 Bo3MOXHble UCMoNHeHNs cyeTymKa npueeaeHsl B Tabnuue 1.

Tabnuual
YcnoBHoe o603HavyeHue Knacc BasORRIN — - | Hanpsaxe- |[llonoxeHune
cyeTyumka vounocr | Man-aManbhey Hue, B 3anaToun
TokK, A

CE 101S6 145 M6 (M7) 1 5—60 230 ..000,0

CE 101 S6 148 M6 (M7) 1 10— 100 230 ..000,0

CE 101 R5 145 M6 (M7) 1 5—-60 230 ..000,0

CE 101 R5 148 M6 (M7) 1 10 — 100 230 ..000,0

CE 101 S6 145 1 5-60 230 ..00,00

CE 10156 148 1 10— 100 230 ..00,00

CE 101 R5 145 1 5-60 230 ..00,00

CE 101 R5 148 1 10— 100 230 ..00,00

2.2 TexHnyeckmne xapakTepucTmkm

2.2.1 KnacctoyHocTtn cyetyumka 1 no FOCT 31819.21-2012.

2.2.2 MakcumanbHasa cuna toka coctasnaet 60 A unn 100 A.

2.2.3 MNMonHan (akTMBHas) MOLWHOCTb, NOTpebnsemas Lenbio HanpsaxXeHusa cHeT4YMKa He nNpesbliwaet 9
B+A (0,8 BT) npn HOMUHaNbHOM HanNpsXeHUKU, HopManbHOW TeMnepaTtype, HOMUHaNbHOW YacToTe.

2.2.4 NonHaa MoWwHOCTb, NoTpebnaemasn uenbio Toka He npesbiwaet 0,1 B*A npu BazoBoM Toke, HOp-
MasibHOW TemnepaType M HOMUHaNbHOW YacToTe cyeTyumKa.

2.2.5 C4eT4MK UMeeT CHETHbIM MexaHU3M, OCYLLIEeCTBASIOWNM YYeT 3NeKTPUYeCcKon 3Heprun Heno-
CpefAcCTBeHHO B KMNOBATT-4acax OT 3aNATOW CfieBa U AecATbIX UNK COThbIX A0NAX KUNoBaTT-4aca OT 3a-
NATOW Cnpaea.

2.2.6 MocTosHHas cyetymnka 3200 mnm 2000 nmn./(kBT+4), Ana cyeTymkoB C 6a3oBbIM TOKOM 5 A u
1600 nmn./(kBT+4), Ans cyetymkos ¢ HazosbiM Tokom 10 A,

2.2.7 HayanbHbIn 3anyck. C4eTynK HopManbHO PYHKLIMOHUPYET He No3aHee Yem Yyepes 5 cnocneToro,
KaK K 3a>XXMMam c4eTymka byget npunoxeHo HOMUHaNbHoOE HanpsXxeHue.

2.2.8 [pn pa3soMKHYTOW Uenu ToKa MU 3Ha4YeHUM HanpsxeHns pasHoM 1,15 HOMUHaNbHOro 3Ha4yeHus
ncnbiTatenbHoe BbIXOAHOE YCTPOMCTBO CYeTYMKa He co3aaeT bonee oiHOro UMNynbCa, B Te4eHune Bpe-
MeHW At, MUH., BbIYWUCNIEHHOro no opmyne:

At R-10

k 2 UHOM - IMaKC

roe R — koadduumeHT pasHbin 600 ana cyeTymka knacca TodHocTn 1, K — NOCTOAHHANA CYeTymKka,
nmn./(kBTy),

Unom — HOMUHanbHoe Hanpsxexue, B,

Imake — MakcMManbHasa cuna Toka, A.

2.2.9 CraptoBbiM TOK. CHeT4uK c ©a30BbIM TOKOM 5 A BKJIOHAETCA U NPOA0NXKaeT permcTpupoBaTh no-
kasaHumsa npu Toke 0,01 A. Cyetymk ¢ HasosbiM TokoM 10 A BKIOYAETCA U NPOAONXKAET PerncTpupoBaTh
noka3saHusa npu toke 0,02 A.

2.2.10 MNpepen gonyckaemMoro 3Ha4eHNa OCHOBHOW NOrpeLHOCTH &y B NpoLeHTax ykasaH B Tabnuue
2. lpepen ponyckaeMoro 3Ha4eHus AoNONHUTENbHOW NOrpeLlHOCT Npu HanpaxeHun Huxe 0,75 Uyom
He npesbiwaet nac 10 MuHyc 100%.




Tabnuua 2

3HayeHMe ToKa Koag. mowyH. Mpepensl norpewHocTn, %
0,05 /5<1<0,10/4 +1.5
1,0
0,10 lg< 1<, +1,0
0,10 /,<1<0,20 I, 0,5(nHa), 0,8(emk) +:1:5
0,20 ls< 1< e 0,5(uHn), 0,8(emk) +1,0

2.2.11 CpeniHsas HapaboTka 1o 0TKa3a, He MeHee 220000 y. (ycTaHaBnmBaeTcs ana ycnosum n. 2.1.4).

2.2.12 CpeaHui cpok cnyx0bl 30 ner.

2.2.13 Macca cyet4dmka He Gonee 0,6 kr.

2.2.14 OBbwmn BuA cHeTYMKa npmeeneH B NpUNoxXeHnm A.

2.2.15 labapuTtHble pazmepbl Kopnyca, He 6onee, MM:

S6: 183x115x53; R5: 110x89x72,5.

2.3. YcrpouncTeo v pabota npubopa.

2.3.1 MNpuHUKMN 0encTBMs cYeT4YMKa OCHOBAH Ha NepeMHOXeHUWU BXOAHbIX CUrHaNnoB Toka W Hanps-
XEeHUs No MeTody CUrMa-gensTa MoAaynauun ¢ nocneayiowmm npeobpasoBaHuem CUrHana B 4acToTy
cnepoBaHMsA UMMYNbCOB, NPOMOPLMOHaNbHYIO BXOAHON MOWHOCTU. CyMMUPOBaHWe 3TUX UMMYNbCOB
OTCYETHbIM YCTPOMCTBOM AaeT KONNYeCTBO akTUBHOW 3Heprun. CHeTyMK TakXe UMeeT B CBOeM cocTaBe
ncnbiTatenbHbI BbIXOA ANA NOAKMIOYEeHMA K CMCTeMaM aBTOMAaTU3MPOBAHHOMO y4eta norpebneHHon
3NEeKTPO3HEPrun NN A5 NOBEPKM.

2.3.2 KOHCTPYKTMBHO CHETYMK BbINONHEH B MNacTMaccoBoM Kopnyce. B kopnyce pa3melleHa nevaTHas
nnara, Ha KOTOpOW pacrnonoxeHa BCA Cxema cHeTymKa. B kayecTse faTtymka BXOQHOMO TOKa NCNonb3yeTcs
WYHT, COeANHEHHbIN C KOHTaKTaMu KONOAKW. 3aXMUMbl AN NOACOSAUHEHUS CYETYUKA K CETU, NCMbITa-
TenbHbIV BbIXO[, 3aKPbIBAIOTCA NNACTMACCOBOM KPbILLKOW.

2.3.3 WcnbiTatenbHbiN BbIXO4 peanvM3oBaH Ha TPaH3UCTOpe C «OTKPbITbIM» KONNEKTOpOM, ANs ero
hYHKUMOHMPOBaHMS HEODXOAMMO NoAaTL NUTAIOLLEe HanpaXeHMe NOCTOAHHOrO Toka oT 5 Ao 24 B. Be-
NIMYUHA HOMUHANBHOIO TOKA Yepes KOHTaKTbl MCMbITaTeNbHOro BbIXOAa B COCTOAHUN «3aMKHYTO» paBHa
(10£1) MA, MakcManbHo ponyctumMas He 6onee 30 MA.

2.3.4 ins oTobpaxeHuns pexumos paboTbl CHETYMKA Ha NaHENb BbIBEAEHbBI CBETOANOAHbBIE UHANKATO-
pbl: OAMH MW ABa MHAMKaATOpa B Koprycax S6 v oguH nHaukatop B kopnyce R5.

B cyeTymkax B kopnycax S6 MOryT ObiTb TpM BUAA MHAMKALUK:

1) CBetoamon «CeTb» BKIIOYALTCH NPU HANUYMUW HaNPsXKeHWs B LLenu HanpsixxeHnsa cyetyunka. CBeto-
anop «3200 (imp/kWeh)» («1600 imp/(kW+h)») npu nogknio4eHnn Harpy3ku Nepruoanyecki BKoYaeT-
csi Ha (30..90) Mc cyacToTom, NPAMO NPONOPUMOHANBHOM TOKY Harpy3Kku.

2) CeeToaunop «Pobp.» BKNo4aeTca npu obpatHom mowHocTh. CBeToaunoa «3200 imp/(kW+h)» («1600
imp/(kW+h)») BbINONHAET ABOMHY IO DYHKLMIO: NPU HaNUYMM HaNPSXXEHUSA B LENW HanpaxeHns cYeTynka
1N OTCYTCTBUW Har py3kKm NOCTORHHO CBETUTCS, paboTas MHANMKATOPOM Hannyna CeTH; Npu NOAKNI0HEeHUN
Harpysku nepuoamyecku racHet Ha (30..90) Mc c YacToToM, NPAMO NPONOPUMOHANBHOM TOKY Har py3Ku.

3) Ceetoamon «3200 imp/(kW=h)» («1600 imp/(kW<h) BbInonHAET ABONHYIO (PYHKLMIO: NPU HANUYNK
HanNpPSXXeHUA B LENU HaNpAXeHUa CHeTHYMKa M OTCYTCTBUM Harpy3km NOCTOSHHO CBeTUTCS, paboTan nHau-
KaTOpOM Hanuuus ceTu; NPy NoAKNIOYeHUM Harpy3ku neprnogmyecku racHet Ha (30..90) mc c YacToTom,
NpsSIMO NPONOPLIMOHANbHON TOKY Harpy3ku.

B cyeTtumkax B kopnyce RS MoryT ObiTb fiBa BUAa MHAUKALMN:

1) Ceetoamon «3200 imp/kW+h» («1600 imp/(kW+h)») BbINOAHAET ABOMHYKO HYHKLMIO: NPU HANUYMUK
HanpsXXeHWs B Lieni HanpsXeHUs CHeTYMKa M OTCYTCTBMU Harpy3ku NOCTOSIHHO CBETUTCS C MOHMXKEH-
HOW APKOCTbIO, paboTas MHAMKATOPOM HaNNYMA CETU; NPU NOAKNIOYEHUI Harpy3KM NEPUOANYECKUN APKO
BKMoYaeTcs Ha (30..90) MC c4acToTon, NPAMO NPONOPLUMOHANBHOW TOKY Harpy3KMu.

2) Ceetoaunopn «3200 imp/(kW<h)» («1600 imp/(kW+h)») BbinonHAET ABOMHYIO PYHKLMIO: NPU HaNu-
4MU HanpsXKeHUs B LeNn HanpsaXXeHns cHeTymka 1 oTCyTCTBUMN Harpy3kun NMOCTOSHHO cBeTUTCs, paboTas
WHAWKATOPOM HaNU4MA CETU; NPU NOAKNIOYEHUU Harpy3ku nepuoanyecki racHet Ha (30..90) mc cya-
CTOTOW, NPSMO MPOMNOPLMOHANbHOW TOKY Har py3ku.



3NOATOTOBKA M TTOPAAOK PABOTbI

3.1 PacnakoBbiBaHue

3.1.1 Nocne pacnakoBbIBaHWA NPOU3BECTU HAPYXKHbIN OCMOTP CHeTYMKA, YOeANTLCA B OTCYTCTBUU Me-
XaHNYeCKUX NOBPEXAEHUN, NPOBEPUTb Hannyme nnombbl (noBeputens).

3.2 [MopagoK ycTaHOBKM

3.2.1 NopknioyeHne cyeTymka cnegyeT NPonU3BOANTL B COOTBETCTBUM CO CXEMOW, N30OpaxXeHHOW Ha
KpbILKe 3aXWUMOB MUY NIULEBOM NaHenu Npubopa 1 B NpunoxeHuu b.

CyeTymk cnefyeT yCTaHaBMBaThL B MecCTax c ycnosuamum no n. 2.1.4.

Mpu MoOHTaxe cyeT4MKoB Nposof (kabenb) HEOBXOANMO OYUCTUTL OT M30NAUUWN Ha ANUHY 27 MM.
3a4MLEHHbIN Y4aCcTOK NPoBOAA A0NXeH ObiTb poBHbIM, 6e3 n3rnbos. OTKpYTUTL 06a BUHTa Kaxaoro
3aXMUMa KNeMMHOW KONoAKKU 0 NONyYeHUA BO3MOXHOCTU BCTaBUTL NPOBOJ B KNEMMHbIN 3aXUM. BcTa-
BUTb NPOBOA B KOHTaKTHbIN 3axmM Be3 nepekocoB. He gonyckaeTca nonagaHue B 3aXXKnUM y4acTka npo-
BOMA C M30naUMen, a Takxe BbICTYN 3a Npegensl KONOAKW orofieHHoro yvacrtka. CHavyana 3aTtarueator
BEPXHUM BUHT. Jlerkum nogeprueaHuem nposofa ybexaaorcs B TOM, YTO OH 3axarT. 3aTeM 3aTarueator
HWUXHUW BUHT. [ocne BbIAEPX KN B HECKONIbKO MUHYT MOATAHYTb COEAMHEHME elle pas.

IvameTp nogkno4aemMbix K CHeTYMKY NPOBOAOB BbIDMpaeTCs B 3aBUCMMOCTU OT BEAMYNHBI MaKCu-
ManbHOro TOKa Harpyskm B COOTBeTCTBUK € TpeboBaHnamu MY (1+8) mm.

BHMUMAHME! Cnabas 3atsi>kka BUHTOB KJIEMMHOW KOIOAKU MOXET ABUTLCA NPUYNHOM BbIXOAa CHeT-
Yymka u3 cTpos U NnpudmnHon noxapa! NMpu noepexaeHnn cHeTymKa, a Takxke Npu BO3HUKHOBEHUK Noxapa
B pe3ynbTraTe cnabon 3aTaXKN BUHTOB, NPeanpuaTue-u3roToBuTeNb NPeTeH3nn He NPUHMUMaeT.

3.2.2 Mopatb NUTaHWe Ha cyeTymk. Mpu NOAKNIOYEHNUN HArpy3KM Ha CHETHOM MexaHWU3Me LAOJKHbI
MEHATLCA MNoKa3aHus.

BHUMAHME! Hanun4yume Ha cHeTHOM MexaHn3Me NokKasaHnm 9BsSeTca CneacTsmMemM NoBepkun cHeTymka
Ha NpeanpuATUN U3roToBUTENE, a He CBUAETEeNbCTBOM ero U3HOoCa Uu aKkcnnyatauumn.

YBeaumBlwmncbe B HopManbHon paboTe cyeTymka, 3akpennuTb KPbIWKY 3aXWUMOB C NOMOLLbLIO BUHTA.
OnnombBuposaTth NOCPEACTBOM COEANHEHUS OTBEPCTUA KPbILLKK M OTBEPCTUS BUHTA NPOBONOKOW NAOM-
BupoBoOYHOM M HaBeLBaHMEM NNOMDBbI.

4 NOBEPKA NMPUBOPA

4.1 lNoBepka cyeTyMKa NPpOBOAUTCA NPU BbiNyCKe U3 NPOU3BOACTBA, MOC/e peMOHTa 1 B 3KCMAyaTaumm
no «Cyetymkn oaHodasHble ofHOTapUdHbIe akTMBHOU 3nekTposHeprum CE 101. Metoguka noBepku
MHEC.411152.082 1», ytBepxaerHon MUKW CA OTYM «BHUAMCOC».

5 TEXHWYECKOE OBCJTY XXUBAHMUE

5.1 TexHu4eckoe obCnyxmnBaHMe cHeTYMKa B MeCTax yCTaHOBKM 3aKIlOYaeTCs B CMCTeMaTUYeCKoM Ha-
bniogeHnun 3a ero pabotown.

5.2 MNepuogunyeckan noBepka cyeTynKa npoBoamTca B obbeme, 3noxeHHoOM B pasgene 4 HacTosawero
pPyKOBOACTBA MO 3KCNyaTtaunm oauH pas B 16 net nnmnocne cpefHero pemMoHTa.

5.3.Mpwn oTpuuaTenbHbIX pesynbratax NMOBEpPKU PEeMOHT W pPerynnmpoBKa cYeTyMKa OoCyLlecTBAAeTCA
opraHusauuen, ynonHOMOYeHHON PEMOHTUPOBaTh CHETHUK.

6 YCNOBUA XPAHEHUA W TPAHCMTOPTUPOBAHWUSA

6.1 XpaHeHue cYeTYMKOB NMPOMU3BOAUTCA B YNakoBKe MpeanpuaTUS-U3roToBUTensd npu temneparype
K OKpyXaiolero sosayxa ot 5 0o 40°C n oTHocuUTeNnbHOWM BNaxHocT Bo3ayxa 80% npu Temnepartype
25°C.

6.2 CHeTYMKM TPAHCMOPTUPYIOTCS B 3aKpPbITbiX TPAHCNOPTHLIX CpeacTBax noboro suaa. NpegensHele
yCNOBUA TPAaHCNOPTUPOBaHUA:

* TeMnepartypa okpyxaiouiero sosgyxa ot MuHyc 50 go 70°C;

* OTHOCUTeNbHas BnaxHocTb 98% npu temneparype 35°C.
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MpumeyaHusa:

1. KoHTakThl 13 1 14 ncnonb3yloTca AN8 CHETYMKOB TUN Kopryca S6, «8» un «7» — tmun kopnyca R5.

2. KoHTaKTbl B uenv Hona 4,5 unu 4,6 (B 3aBUCUMOCTM OT TUNa KOPNyca) coeanHeHbl Ha Konoake.
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