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OITMCAHME THUIIA CPEJICTBA U3MEPEHUI
Cuerunku snexTpuaeckoit sneprun TAMMA 3

Ha3nauenmue cpeacrsa usmepeHuii

Cuerunku snekrpudeckoi sneprun AMMA 3 (manee - c4eT4nky) NpeAHA3HAYCHBI IS U3-
MEpPEHUI M ydJeTa aKTMBHOH M PEaKTHBHOH SHEPTHH B 3-X U 4-X MPOBOIHBIX IETISAX ITEPEMEHHOTO
TOKAa IIPOMBIIIIEHHON 4aCTOTBHI.

Onucanue cpeacTea u3MepeHnu

CueTurKku MOTyT OBITH HCIOJIB30BaHbl B COCTaBE aBTOMATU3MPOBAHHBIX MH(GOPMAIMOHHO-
U3MEPUTEIBHBIX CUCTEM KOHTPOJIS U yueTa anekTposnepruu (AUUC KYD).

Cuetunku snextpudeckoit saeprud 'AMMA 3 noctpoeHs! Ha 6a3e nu(pPOBOTro0 CUTHATIHLHOTO
nporieccopa (DSP) co BcTpoeHHBIM aHAIOrO-IM(POBBIM MPeOOpa3oBaTeaeM, KOTOPBIA MPOU3BOIUT
npeoOpa3oBaHue CUTHAJIOB, TOCTYIMAIOUINX HAa €r0 BXO/bI OT JIaTYMKOB TOKA U HANPSDKEHUS, B UG-
poBoii Koi. B kauecTBe NaTUMKOB TOKAa HCIOJIb3YIOTCS TOKOBbIE TpaHC(OpPMATOpbl, UMEIOLIUE He-
3HAYUTENIBHYIO JIMHEWHYIO IOTPEIIHOCTD, a B KAYE€CTBE JaTYNKOB HAIIPSDKEHUS — PE3UCTUBHBIE JEIIHU-
TEJH, BKIIOYEHHBIE B KOXKAYIO MapaluielbHYIO IeNb HalpsDKeHUs cueTyrka. CueTdyuK MpOU3BOJIUT
M3MEPEHUs JIeHCTBYIOIMX 3HAYEHUH HANpsOHKEHUs U TOKa B KaX10M ¢a3e, akTUBHOM, PEaKTUBHOW U
MIOJIHOM 3HEpruu cymMmapHo 1o BceM (azam. CueTdyuk U3MepsSeT YacTOTy BXOJHOIO HampsKEHUs,
paccuuThiBaeT KOAX(PQPHUIMEHT MOIIHOCTH, aKTUBHYIO, PEAKTUBHYIO U MOJHYI0 MIHOBEHHYIO MOII-
HOCTb ISl BBIBOJIA HAa UHAMKATOP.

Jlnst XpaHeHust 1 OTOOpaKEHUSI U3MEPEHHBIX BEJIMYMH B CUETUYMKAX MMEETCSI SHEproHe3aBu-
cumas namate FRAM u 8-mMu paspsiiHblii KUAKOKPUCTAIUIMIECKHA MHIUKATOP I OTOOpaKEeHUs
U3MEpSEMBIX BEJIMYMH. B cueTunkax sHeproHesaBucuMasi aMsATb OPraHW30BaHa B BUJE PETHCTPOB,
B KOTOPBIX XpaHATcs JaHHbIEe 4-X Tapu(oB. YUeT 3Hepruu 00ecreynuBaeTcs Mo YeTbipeM Tapudawm,
BOCBMU TapU(HBIM 30HAM, PA3JIUYHBIM i1 pabouux, cyOOOTHMX, BOCKPECHBIX U Mpa3JHUYHBIX
JTHEH, KOTOpble MOT'YT OBITh 3allpOrpaMMUpPOBaHbl Yepe3 HudpoBoi nHTepdeiic B IBEHAAATH «Ce-
30Hax» B roay. Bce Moaudukanuy c4eT4MKoB BEAYT KypHaJl COOBITHM.

Cuerunku M0, N1 pukcupyroT cnenyromme COOBITHS
- BCE BU/IbI COPOCOB CUETUHKA;

- BKJIFOUEHHE U BBIKJIIOUYEHUE (ha3HbIX HAPSHKEHUH;

- BBIXOJ1 (ha3HBIX HANPSDKEHUH 32 3aJJaHHbIE YCTaBKU U BO3BPAT UX B HOPMY;

- UI3MCHEHHE NTapaMeTPOB CUETYMKa (CMEeHa Tapu(HOTO paCcIUCaHUs, CMCHA YCTABOK HAIPSKCHUS);
- CMEHa J1aThl/BpEeMEHH;

- IONBITKA HECAHKIIMOHUPOBAHHOTO JJOCTYIIA.

CoObITusl GUKCUPYIOTCS B JKypHaJle ¢ yKa3aHHMEM BPEMEHH U J1aThl cOObITHs. EMKOCTB Xyp-
HaJla 3aBUCHUT OT MOJU(UKAIINN CUeTUNKA; HO He MeHee 160 mocieTHuX COOBITHH.

Cuerunku M2 Guxcupyrot cieayromnme coobITU:

- BKJIFOUCHHE/BBIKITIOUCHHE TUTAHMS;

- CMEHa J1aThl/BpEeMEHH;

- KoppekIus BpeMeHu. OUKcupyeTcst BETUUMHA KOPPEKIIHH;

- Iepexo/]1 Ha JIeTHee/3UMHee BpeMs,

- CMeHa Tapu(HOTO pacluCcaHus,

- iepe3arpyska. @UKCUpyeTCs IpUUYMHA NIEpe3arpys3Ky,;

- BCKPBITHE cYeTYHKA (IEKTPOHHAS TIIOMOa);

- CaMOJIMarHOCTUKA CYETUMKA YCIIELIHO;

- CaMO/IMarHOCTUKA CYETUMKA HeycnemHo. OUKcupyeTcsl BUA HEUCIIPaBHOCTH,;

- IONBITKA HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

- HaJIMuKe Toka B (haze A MpH OTCYTCTBUH HanpspKeHUs. PUKCHPYIOTCS 3HAYCHUSI HANIPSDKEHUS U TOKa,
- HanMuKe Toka B (hasze B mpu oTcyrcTBUN HanpsokeHus. PUKCUPYIOTCS 3HAUSHUS HANPSHKEHUS U TOKA,
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- Ha4Me Toka B ¢aze C mpu oTCYTCTBUM HanpspKeHus. UKCUPYIOTCS 3HAUEHHsI HAIPSKEHUS M TOKa;
- CMEHa yCTaBOK

Kaxxnprit T cOOBITHS MMEET He3aBUCUMBIN CTEK MIyOMHOM 15 coOnrTrii. CoObITHE XapaKTe-
pu3yeTcs 1aTOW U BpEMEHEM Havalla, OKOHYaHHs U CTaTyCOM.

Cuerunku M2 BemyT )KypHaiI KOHTPOJISL KauecTBa ceT. ODUKCUPYIOTCS CIIEIyIONe COOBITHS:
- CHIDKEHUE HamnpsbkeHus B (haze A Huke HxHel yctaBku HJI3.
- CHI)KEHHE HarpskeHus B pase A Huke HkHel ycraBku [1/13;
- CHIDKeHUE HamnpsbkeHus B (aze B Hike HikHel ycraBku HJL3;
- CHIKEHHE HarnpsokeHus B pase B Hike HuokHel ycrasku [1/13;
- CHIbKeHue HanpspbkeHus B (haze C Hike HbkHEH yctaBku HJL3;
- CHIKeHHe HarnpsokeHus B paze C Hike HuxkHeH ycrasku [1/13;
- CHWKEHME YacTOThl CETU HUKe HUKHeH ycraBku HJI3;
- CHIDKCHHE YaCTOThI CeTU HIDKE HYKHEH yctaBku [1/13;
- IOBBIIIEHUE HaIpsbKeHUs B (haze A Bbllie BepxHel ycraBku HJI3;
- IOBBIILIEHUE HaNpsKeHUs B ¢a3ze A Boile BepxHell yctaBku [1/13;
- IOBBIIIEHUE HanpsbkeHus B (haze B Beime Bepxueit ycrasku H/I3;
- IOBBIILIEHUE HanpskeHus B ¢a3e B Boie Bepxueit ycrasku 11/13;
- oBbIIIeHUe HanpsbkeHus B (haze C Beie BepxHeil ycrasku H/I3;
- OoBbIILIEHUE HanpskeHus B ¢pase C Boliie BepxHel ycraBku 11/13;
- IIOBBIILIEHUE YaCTOTHI CETH BbIIlIe BepxHel ycraBku H/I3;
- IOBBIILIEHUE YaCTOTHI CETU BbIllle BepxHel ycrtaBku [1/13.
Ilpumeuanue:
11]]3 — npedenvro donycmumoe 3HaveHue,
HJ/[3 — nopmanvno oonycmumoe 3nadenue.
Kaxx1prit TUI COOBITHSI UMEET HE3aBUCUMBIN CTeK TIyonHOM 15 coObiTii. CoOBITHE XapaKTEePU3yeTCs
JIaTOW M BPEMEHEM Hayajla, OKOHYaHMsI U BETMYUHON KOHTPOJIUPYEMOTO I1apaMeTpa.
CueTunku ¢ mpouIsiMU Harpy3Ku BeAYT yUET CIAEAYIOLUX 1apaMeTpPOB:
- aKTUBHAsl U pEaKTUBHAsl HEPrus 3a KaXIbli U3 nocieaHux 15-Tu MecseB BCEro U paslesbHoO MO
Tapudawm;
- MaKCHMajbHasi MOILIHOCTb, YCpeJHeHHass Ha uHrepBajge 30 MUHYT, 3aUKCHUPOBAHHAS B TEUCHHE
MecsIIa, ¢ TIIyOMHOM XpaHeHus 15 MecsIIIeB,;
- MaKCHMajbHasi MOLIHOCTb, yCpeJHeHHass Ha uHrepBajge 30 MUHYT, 3a(UKCUPOBAHHAS B TEUCHHE
Mecs1a B 4achl MAKCUMAaJIbHOM 3arpy3Ku SHEProCUCTEMBI, C IITyOMHON XpaHeHus 15 mecsiies;
- 1715t cueTynkoB M2 rpaduk MOLIHOCTEH ¢ MepeMEeHHBIM BpeMEHeM HHTEerpupoBanus (256 cpes3os),
HEepHOJ UHTETPUPOBAHUS SBISIETCS TPOrPaMMHUPYEMbIM TapaMeTpoM U cocTaBisgeT oT 1 1o 60 munyT;
- u1st cuetynkoB M1 - rpauk MUHYTHBIX MOIIIHOCTEH 3a MOCJIEHUI yac;,
- rpa¢uk 30 — T MUHYTHBIX MOIIHOCTEH 3a MpOLIEIINe JAHU C IIyOMHOM XpaHneHus 60 quel auis
cuetynkoB M1 u 64 nus mist cuetankos U2.
CyeTynKy MPOU3BOAAT (PUKCALMIO BCEX THIIOB SHEPTHH B 33/1aHHBIE TOJIb30BATEIEM MOMEHTHI Bpe-
MeHH (2 TOYKH) 3a mocaeauue 32 JaHsl.
CueTumK MO3BOJISET 3aLIEKUBATh U3MEPEHHbIE M PACCUMTAHHBIC 3HAYCHUS (U3UUYECKUX BEIUYMH,
XapaKTEepU3YIOIINX TpeX(a3HyIo EKTPUUYECKYIO ceTh. VIHTepBall aBTOMaTHUECKOI0 3aleIKUBaHUS
SIBJIIETCS IPOrPaMMUPYEMBIM [IapaMETPOM U MOKET IPUHUMATh CIEAYIOIME 3HAYEHHUs] B MUHYTaXx!
1,2,34,5,6, 10, 12, 15, 20, 30, 60.
Bri6op otobpaskaemoii nnpopmanuu Ha JXKKU ocymiecTBisiercs aBTOMaTHYECKU UM MPH TOMOLIH
KHOIIKH.

[epexmtouenue TapuQoB MPOU3BOANUTCS BHYTPEHHUM TaiiMepoM. X0 4aCOB IIPU OTCYTCTBUHU
MUTAaHUST 00ECTICYMBACTCS C MOMOIIBIO BCTPOCHHOM TUTHEBOM Oatapen B TeueHue 10 yeT.

Cuerunku umerot mudpossie unTepdeiicel RS-485, RS-232, ontonopr (IEC 62056-21), niu
WX KOMOMHAIIMU B 3aBUCHUMOCTH OT Moaudukanuu cyetunka. C momonisio nudpoBoro unrepderica
MO>KHO IOJTy4aTh J00YI0 nH(pOpMaIHIO 00 U3MEpsIeMbIX BEIMUYMHAX, KaK B peaJbHOM BPEMEHH, TaK
U O MapaMeTpax XpaHAIUXcs B “MaMaTH’ CUETYMKOB, IpUUeM MH(OpMAIMs, CYUTaHHAs 110 HUPpo-
BOMY HHTepdeiicy 6osee moapodHas, ueM oToOpaxaeMasi Ha KHUJIKOKPUCTAIIMYECKOM HHAUKATOpPE.
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CueTunKy B 3aBUCUMOCTH OT MOAM(DUKALINYU MTO3BOJISIOT CUUTHIBATH 1O UHTEp(eiicy oOMeHa

CJIeYIONTYI0 HH(OpMAITHIO:

- TEKYILKE MMOKA3aHUs CYETYMKA [0 AKTUBHOW U PEAKTUBHOW SHEPIUH;

- laTa U BpeMsl CUETUHKa,

- KaJIeH1apb HeCTaHIapTHBIX JHEH (Ipa3HUKHN U paboune, IepeHeCeHHbIC Ha BHIXOIHBIE);
- Tapu(HbIE 30HBI paOb0YMX, BBIXOJIHBIX, IPA3THUYHBIX U CYyOOOTHUX JTHEH;

- SHepruto 3a 15 mocieqHX MecsIEB,;

- rpaduk 30 — TH MHHYTHBIX MOITHOCTEH;

- rpauK MUHYTHBIX MOILITHOCTEH MM MOILTHOCTEH C MEPEMEHHBIM BPEMEHEM UHTETPUPOBAHUS;
- )KypHaJI [IapaMeTpOB CETH;

- )KypHaJ 3a)MKCHPOBAHHBIX MTOKA3aHUM,

- )KypHaJ COObITHH;

- )KypHaJl KauecTBa CETH;

- TEKYIIME YCTaBKU HAIPSXKEHUSI U YaCTOTHI.

CyeTuymKH MO3BOJISIOT 3aMCHIBATh 110 HHTEp(eiicy 0OMeHa CleAyIOIY0 HHPOPMALIUIO:
- KaJIeH1apb HECTaHJAPTHBIX JTHEMH;

- Tapu(HbIC 30HBI PaO0YMX, BBIXOIHBIX, MPA3THUYHBIX U CYOOOTHUX JTHEH;

- CUCTEMHYIO JIaTy U BpeMms,

- YCTaBKH HaIpsKEHUsS U 4acTOTHI,

- YCJIOBUSI IIEpexo/ia Ha 3UMHee/JIeTHee BpeMs;

- 30HBI MAKCUMAJILHOH 3arpy3KH U 30HBI (DUKCALIMU TTAPAMETPOB;

- K03(hPUIMEHT KOPPEKLIUH YaCOB,;

-[IEpUOJl UHTETPUPOBAHUS,

- MECTO YCTaHOBKH,

- mapaMeTpsl 0OMeHa;

- UHTEpBaJI 3allEIKUBAaHUS TapaMeTPOB CETH;

- CETEBOM aJIpec CUETUHUKA.

B cuerynkax B 3aBUCUMOCTH OT MCIIOJIHEHUS UMEIOTCS /10 4-X BBIXOJOB, KOTOPbIE IIEPEIAOT

HMITYJIbCBI, DKBUBAJIEHTHBIE OIPEACICHHOMY INPUPALIEHUI0 U3MEPEHHON JHEpruu, Uil INepenadu
MH(OPMALIUY IO TEIEMETPUUECKUM JINHUSM.
KoHcTpykuus mpeaycMaTpuBaeT BO3MOXHOCTh OIUNIOMOMpPOBAHMS KOpITyca CUETYHMKA HABECHBIMU
mioM0amMu MOCJIe €ro MOBEPKH, a TAKKe OTAENbHOE MIOMOMpPOBAHUE KPBILIKKA KJIEMMHOMN KOJIOAKH
[IpEICTaBUTENIEM DHEProcObITa ISl MPEIOTBPALICHHUS HECAHKLIMOHUPOBAaHHBIX BMEIIATENILCTB B CXe-
MBI BKJIIOUEHHH nprubopoB. Kpome Toro, 3amura c4eTYNKOB 00€CIIeUNBACTCS HECKOIBKIUMHU YPOBHSI-
MU HapoJied [uid pa3zesieHus JOCTyIa K apaMeTpaM U JaHHBIM, XpaHSIIUMCS B CUETUUKE.



Ctpykrypa ycioBHOro o0o3HaueHus cuerynkoB 'AMMA 3

FAMMA 3/X — XXX XXX X = XX/XXX = TX - CX — UX - P

HomuHanbHoe n
drasHoe HanpsxeHne

1 - 100/58 | |

2 - 380/220

3 - 100

4 - 380

Knacc ToyHocTH (aKTUB):

A02 - 0.2S

AO5 - 0.5S —
Al - 10

A2 - 20
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P — pe3epBHOe nuTaHue

0 -
1 —

MHOrotTapudgHbIn cHeTYUK
MHOrOoTapudHbINA CYETUUK C
npodunsaAMu Harpy3sku
MHOroTapudHbIN CHETHUK C
npodunsamMm Harpy3kum n
KOHTpPONEM KayecTBa ceTn

Knacc TouHocTH (peakTuB):
P05 - 05
P1 - 1.0
P2 - 20

Bup nHtepdeiica:

OonTtonopTt

OntonopTt u RS-485
OonTtonopT n RS-232
OnTonopT u aBa RS-485

0

1
2
3

M — Ha gBa HanpaBneHus

HoMuHanbHbIA U MaKCUMarbHbIN
TOKM:

1/15 - 1-15A
5/75 - 5-75A
510 - 5-10A
1/75 - 1-75A
560 - 5-50A
5/65 - 5-65A
5/100 - 5-100A
10/50 - 10-50 A
1/10 - 1-10A

10/100 10-100 A

TemnepaTypHbIM AManNa3oH:
(-25...
(-35...
(-40...
(-40...

1

A wWwN

+55) rpaa.C
+55) rpag.C
+55) rpag.C
+70) rpaa.C
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Ha pucynke 1 npencrasneno ¢oto obuiero Buaa cuerunka [AMMA 3 ¢ ykazaHueM MecT
MJIOMOUPOBKH W HAKJICEK.

1 — nmnomba nmoBepurens; 2 —Mecta OOKICHKN TapaHTHHHBIME HaKJICHKaMH 3aBOJa-U3TOTOBUTEIS.
Pucynoxk 1.

IIporpammHuoe obecnieueHue

B cuetunkax [AMMA 3 Bce U3MepeHHs W IEPBUYHBIC BBIUMCIICHHS BBITOIHICT U(POBOI
curHanbHbIi porieccop ADE7758 pupmer Analog Devices ¢ dpukcupoBanHoi mporpammoii. Kanu6-
poBOYHBIE KOA((DUIIMEHTHI, paCCUUTAHHBIC IPU METPOJIOTMUECKON HACTPOIKE CUETUYMKA, BKIIIOYAIOT-
Csl B TEJIO MPOrpaMMEbI cueTyrka. [IporpaMmMHoe obecrieueHue, yctaHoBIeHHOE B cueTuynke [AMMA
3, UMeeT pa3fesieHue Ha METPOJIOTHUECKU 3HAYMMYIO0 U HE3HAYMMYIO 4acTh. MeTpOoJIoTrHYecK 3Ha-
guMasl 4acTh MPOTPAMMHOTO OOECIEYEHHUs COCTOMT W3 0JIOKa KaauOpPOBOYHBIX KOI()(PHIIMEHTOB,
Ta0JIUIBI TEPMOKOPPEKIIMH YaCOB PEAIbHOTO BPEMEHHU U MOJAIPOrpaMMM OOpabOTKU M COXpaHEHUS
U3MepeHHbIX JaHHbIX. [locne npouenypsl KaaMOpOBKU CUeTYMKA U pacdyeTa TaOJauIbl TEPMOKOPPEK-
1uu (GOPMHUPYETCS METPOJIOTMUECKH 3HAUYMMasi 4acTh MporpaMMMHOTO oOecrneuenus. [locnme vero
pacCUMTHIBACTCS CIIENMANBHBIC ABa 0aiiTa, BXOSIINE B 3Ty YaCTh M CIIy)KalllHe /ISl BIpAaBHUBAHUS
[UKINYECKOW KOHTPOIbHOU cyMMbl 10 0. Jlanee Kk MeTpOJIOTrHYeCKH 3HAYUMOM 4aCcTH IPOrPaMMHOTO
obecriedeHus JT00ABIISICTCS OCTATBHONW KOJ M PEe3yJbTUPYIONUHN (haiiyl 3aIMChIBACTCSA B MPOIIECCOP
cuerunka u3 cepur ATMega pupmbr Atmel. TTocie 3amucu nporpaMMHOTO 0OECIICUSHHUST CTUPAFOTCSI
OWTHI 3aIIUTHI TIPOIECCOPA, B PE3YIIBTATE Y€TO CTAHOBUTCS HEBO3MOXKHBIM YTCHHE 3alMCAHHOM TPO-
rpamMel. [lociie yCcTaHOBKH KPBIIIKU CUETYHKA pa3beM MPOrpaMMaTopa CTAHOBUTCS HEAOCTYIHBIM,
YTO HCKIIOYAaeT M3MEHEHHE METPOJIOTHYECKH 3HAYMMON YacTH MPOTPaMMHOTO oOecriedeHus 0e3
BCKPBITHSI CYETUHKA.

[Ipu BkIItOUEHUH NUTaHUS U OJUH Pa3 B CYTKH CUETYMK IIPOBOJUT caMOAuarHocTuky. Ha nn-
JUKATOpe CYETUYHKA IOCJIEA0BATEIbHO OTOOPAXKat0TCsl HOMEP BEPCUU ITPOrPaMMHOT0 0OecrieueHus: 1
pe3yabTar pacuera ukindeckoi koutpossHoi cymmbl(CRC16). Eciu CRC16 ne pasna O, To ¢op-
MUPYETCS KOJ OIUOKH, COXpaHSEMBIN B )KypHalle COOBITUI CYeTUMKA “CcaMOAMAarHOCTUKA HEYCIell-
Ha'. Ilocnenaue 15 pe3ynbTaToB CaMOJMArHOCTHUKHM CUYETUYMKA MOKHO TPOCMOTPETHh C MOMOIIBIO
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nporpammbl-koHpuryparopa “GAMMA-12.exe€” B paznene “XKypHan coObITUI — caMOAMArHOCTHKA
HeycrenHa”
BnusiHue nporpaMMHOro mpoayKTa Ha TOYHOCTh [TOKa3aHUM CUETYMKOB HAXOJUTCS B IPaHU-

1ax, 00eCreynBarOMIUX METPOJIOTHYECKUE XapaKTePHCTUKU, yKa3aHHble B Tabnumax co 2 mo 13.
Jlnana3oH npeacTaBIeHuUs, IIUTEIbHOCTh XPAHEHHS U TUCKPETHOCTh Pe3yIbTaTOB U3MEPEHHH COOT-
BETCTBYIOT HOPMHUPOBAaHHOW TOYHOCTH CYETUHKA.

WnenTudukanoHHble JaHHbIE MPOTrPaMMHOI0 0OeCHeueHHs], YCTAHOBIEHHOTO B CUETUYMKAX
'AMMA 3, npuBenens! B Tadmuie 1.

Tabmuna 1
Haumenosanue | Unentudukannonnoe | Homep Bep- | LludpoBoii uneHTu- | AJIropuT™ BhIYHUC-
MPOrPaMMHOTO | HaUMEHOBAHUE MPO- CHH TIPO- dbukarop mporpamMm- | JeHHs MUPPOBOTO
oOecrieueHHsT | TpaMMHOTO obecrie- | TpaMMHOTO HOI'o 00ecreuYeHus uacHTH(PHUKATOpa
YCHHUS obecrieyeHust | (KOHTPOJIbHAS CyMMa | TPOTPAMMHOIO
HCIIOJTHSIEMOT0 KOJ1a) obecrneueHus
GAMMAS3XX |Crannaptaoe 10 0904 0000 CRC16
GAMMA3XX | 13MCPeHHE lIapavieT- | gqn 0000 CRC16
POB CETH IIPU pe3epBe
GAMMA3XX Omna m/c FM24 1001 0000 CRC16
GAMMAB3XX | Llepexorepes Hoitb 1002 0000 CRC16
TEKYIIUX TTOKa3aHUH

B cootBerctBuu ¢ MU 3286-2010 ycranoBiieH ypoBeHb “ A” 3aIIMTHI IPOTPaMMHOTO obectie-
YEeHHUs OT HeNpeIHAMEPEHHbBIX U MPeHaMEPEHHBIX U3MEHEHUH.

MeTponornquKne N TCXHUICCKHEC XaPAKTCPUCTUKHA

OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH MPEICTABICHBI B TA0IHIIE 2.

Tabmuna 2
Ne | HaumenoBanue napamerpa 3HaueHue napameTpa
Kitace Tounocru:
1 |mo axtuBHoM sHepruu ['OCT P 52323-2005, 0,2S; 0,5S;
I'OCT P 52322-2005 1,0; 2,0
o peaktuBHoi sHepruu ['OCT P 52425-2005 05:1,0;: 2,0
2 |HomwunanbHas gactota, I'1g 50
3 |HomuHasbHOE HanpshkeHue, B 3 58/100 3 220/380
4 |HoMHUHAJIBHBIHN TOK, A 1.5 1. 5; 10
5 |MaxkcumanbpHbIA TOK, A 1,5, 75,10 |7,5; 10; 50; 65; 100
6 |Craprosbii Tox, A 0,001 laom, 0,002 laom,
' 0,002 lnom 0,003 lnom
v [ToTpebrienne o ka0 1enu: Toka, B>XA 1,0
HanpspkeHus, BXA (Br) 10,0 (2,0)
[TapameTpsI TEIEMETPUIESCKOTO BBIXO/A: 12_24
8 |- HanpspkeHue, B 10 —30
" oK, MA 120+10
- IIUTEIBHOCTb, MC
9 |KommgectBo Tapudon 4
[lena ogHOTO paspsaa CYETHOIO MeXaHu3Ma, KBTX
KBapi):
10 f I\I/I)J'Ia)I[HIGFO 1072
- CTapllero 10°
[Ipenen nonmyckaemMoii OCHOBHOM IIOTPELIHOCTH TaliMe-
11 |P& clcyTku +0,5
[Ipenen nomyckaemMoi TOMOJIHUTEIBHON TEMIIEPATypHOI
NOTPEITHOCTH TakiMepa, ¢/°C B CyTKH +0,1
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HanmenoBaHue rnapameTpa

3HaueHue napameTpa

[Ipenen nomyckaemMoil OCHOBHOM IIOTPENIHOCTH TakMepa

11 N

IpY MIUTAaHUU OT OaTapeiku, c/cyTku +6,0
12 JTUTensHOCTh XpaHeH!s HH(OPMAIH TPU OTKITFOYe-

HUM IIUTAHUS, JIET 20
13 [Macca, He Ooree, KT 1,8
14 |IlorpenrHocTh U3MEPEHHS YaCTOThI CETH +0,1I'g

[TorpentHocTh U3MEpEeHUs HANPSHKEHUS B IMana30He +0,5%

15

(0,8-1,15) Unom

16

HOFpeI_I_IHOCTL N3MCPCHUS TOKA

+(0,5% + 3 exn. mut. pas.)

17 | TouHOCTB X0/1a YACOB He xyxe = 0,5 c/cyrku

18 | Inanason pabouux temmeparyp, °C ot -40 o +55

19 |TIpenenbHblit pabounii auamna3zon remmeparyp, °C ot -40 no +70; ot -40 no +55

20 Jlnama3on pabouux TemmnepaTyp HHIUKATOPOB ot -25 110 +55; ot -35 10 +55;
1,2 3,4 °C ot -40 5o +55; ot -40 no+70

21 |Inanason TeMiiepaTyp XpaHeHHs U TPAHCIIOPTUPOBKH, °C ot -50 1o +70

22 |Cpox ciry>xObI IMTHEBOH OaTapeu, JeT 10

23 |Cpenuuii Cpok CirykObl, JeT 30

o4 ["aGapuTHbIe pa3mepsl, He OoJiee, MM (IUIMHA, ITUPUHA, 281; 180; 72,5
BBICOTA) 286; 163; 72,5
Cpenusis HapaOoTKa Ha OTKa3, U:

25 |- mna cuétuukos xi1.T. 0,2S 100000
- g cuérunkos ki.T. 0,5S; 1,0; 2,0 160000

Tpeboanus obecrieueHus kiacca Tounocty 0,5 cueTunkoB yuera peakTUBHOU DHEPTUU

- Jlomyckaemasi OCHOBHAsI IOTPEITHOCTh A1l CYETYNKOB PEAKTHBHOW YHEPTUH JIOJDKHA COOTBET-
cTBOBaTh TexHU4YecKkuM ycioBusM (TY422863.001) u tabmuie 3.

Tab6muna 3

3HayeHne TOKa IUId CUYETUYUKOB

C HCIIOCPCIACTBCH-
HBIM BKIIIOYUCHHEM

BKITIOYaEMBIX Uepe3
TpaHchopmarop

Koadppunuent
Sine (pu uHIYK-
THUBHOW MJIM €EMKO-

CTHOM Harpyske)

[Ipenensl nomyckaeMol OCHOBHOM
HOrpemHocTy, %, A CYUSTYHKOB
PEaKTUBHOM 3HEpPruM Kiacca TOY-
moctu 0,5

0,05 16<1<0,10 16 |0,02 lHom<I<0,05 lnoM 100 +1,0
0,10 I6<I<Imakc |0,05 lnom<I<Imakc ’ +0,5
0,10 16<1<0,20 16 |0,05 lHOM<I<0,10 lHOoM |0,50 +1,0

0,50 +0,5
0,20 I6<I<Imakc |0,10 lnom<I<Imakc 0.25 1.0

- Jloryckaemasi OCHOBHAsI IOTPEITHOCTh Of CUETUYMKA PEaKTUBHOM SHEPTUH NPU HATUYUH TOKA B
OJHOH (J1F000M) M3 TMOCHIeNOBATENBHBIX LENel MPU OTCYTCTBUU TOKA B JPYTHX IOCIIEI0BATEIBLHBIX
LEeMNsAX NP CUMMETPUYHBIX HAIPSHKEHUSX JI0JKHA COOTBETCTBOBATH Tabuue 4.

Tabnumua 4

3HaueHue TOKa JyIsl CYETYUKOB IIpenenbl  OCHOBHOM  MO-
C HENOCPEACTBEHHBIM | BKIIFOUAEMBIX uyepe3| Koapouuuenr |rpemnocru, %, mia cuer-
BKJIFOUEHUEM TpaHchopmaTop Sing YHKOB Kilacca Tognoctu 0,5
0,116<I<Imakc 0,05lnom<I<Imaxc 1,0 +0,6

0,216<I<Imaxc 0,1lrom<I<Imaxc 0,5L; 0,5C +1,0

- JlomosmHHUTENbHAs TOTPEIIHOCTD (CpeAHUH TemrepaTypHblid kodpduuuent - %/°K) cueryn-
Ka pPEaKTUBHOM SHEpruu, BbI3BaHHAS M3MEHEHUEM TEMIIEpaTypbl OKPYXKalOLIero BO3/1yXa OTHOCH-
TEJIbHO HOPMAJIbHOM, JOJIKHA COOTBETCTBOBATH TabHIIEe 5.
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Tabmuna 5

3Ha4YeHHE TOKA JIJIsi CYCTUUKOB Cpenuuii TeMnepatypHbiii Kodg-
c HEIOCPEICTBEH- | BKIIFOUAEMbIX uepes | Koapdumment | punment, % /K, ne Gonee, mis
HBIM BKJIKOYECHHEM TpaHchopMaTop Sing cueTynKoB Kiacca Togroctu 0,5
0,1l6<I<Imakc 0,05lnom<I<Imaxc 1,0 +0,03

0,216<I<Imaxkc 0,1llzom<I<Imaxc 0,5L nmu 0,5C +0,05

- JlomoJTHATENbHASI TTOTPEITHOCTh CYETYMKA PEaKTHBHON SHEPTHU TPU OTKIOHCHHWH HArps-
KEHHSI OT HOMUHAJIBHOTO 3HaueHus B npenenax +10% momkHa cOOTBETCTBOBATH Tabuuiie 6.

Tabauua 6

3HaueHHe TOKa JJIsl CYETUUKOB IIpenensl AOMONHUTENBHONW IO-
C HETIOCPE/ICTBEHHBIM | BKJIIOYAEMBIX YEpe3 Kos¢ppunment  |rpemnoct, %, A7 CYETYNKOB
BKJIIOYEHUEM TpaHcdopmarop Sing kiacca Toydoctu 0,5
0,05l6<I<Imaxc 0,02lroMm<I<Imaxc 1,0 +0,2

0,1l6<I<Imakc 0,05lnom<I<Imaxc 0,5L nmu 0,5C +0,4

- JlomonHUTENBHAS TOTPEITHOCT CYCTUNKA PEAKTUBHON SHEPTHH MPH OTKIOHCHWH YacTOTBI OT
49 o 51 I'y gomkHa COOTBETCTBOBATE TAa0IHUIE /.
Tabnuna 7
3HayeHHEe TOKa ISl CUYETUMKOB Koaddunuent | [Ipeaenst qomomHUTETHHONU TO-
C  HEMOCPEICTBEH- | BKIIFOYAECMBIX gepes | SN rpemrHocTd, %, JUISI CYSTYUKOB
HBIM BKJIOYEHHEM TpaHchopmarop kiacca Tounoctu 0,5
0,05l6<I<Imakc 0,02lzom<I<Imaxc 1,0 +0,5
0,1l6<I<Imaxkc 0,05laom<I<Imaxc 0,5L nmu 0,5C +0,5

- Z[OHOJIHI/ITCJIBHaSI MOrpeIIHOCTL CUCTUYHUKOB peaKTHBHOﬁ OHEpPIHu,

BBbI3BaHHAsl MOCTOSHHOM

MarHUTHON MHIYKIMEH BHEITHETO MPOUCXOXKICHHUS, TOJDKHA COOTBETCTBOBATH Tabwmie 8.

Tabnuna 8

3HaueHUE TOKA JUISI CYCTUNKOB [Ipenensl MOMOTHUTENBHON ITO-
C  HENOCPENCTBEH- | BKIIIOUAEMBIX uepes | Kospduuuent  |rpemnoct, %, 08 CYETUMKOB
HBIM BKJIOYEHUEM  |TpaHchopMaTop Sine kiacca togroctu 0,5

10 lHOM 1,0 +2,0

- JlonmoJIHUTENbHAs NOTPEIIHOCTh CYETYMKOB PEAKTUBHOW DHEPI'UM, BbI3BAHHAS MarHUTHOM HH-
JOYKIIMEH BHEITHETO MPOUCX0xkaeHus, BeimmunHoi 0,5 MTi1, 1omkHa cCOOTBETCTBOBATH TadsmIie 9.

Tabmuma 9

3HaueHue TOKa JyIsl CYETYUKOB Kosdduuuent  |[Ipenensl AONOJHUTENBHOM MO-
C  HENOCPEICTBEH- | BKIIOYAEMBIX yepe3 | SiN @ rpemHoctd, %, U1 CUETYMKOB
HBbIM BKJIIOYEHHEM |TpaHcopmarop kiacca rounoctu 0,5

10 lHOM 1,0 +1,0

- Z[OHOJIHHTCJ'IBH&H MOrpCIIHOCTD CUCTYHKA peaKTHBHOﬁ OHCPIvH, BbI3BAHHAA BO3I[CI‘/JICTBI/IGM pa-
ANOYACTOTHOI'O SJICKTPOMArHuTHOI'O I10JIA, AOJIPKHA COOTBETCTBOBATH Ta6J'II/IH€ 10.

TabmumalO

3HaueHue TOKa JUIsl CYETYUKOB Kosdduuuent |Ilpenensl AONMOJHUTENBHON MO-
C  HENOCPEICTBEH- | BKIIIOYAEMBIX yepe3 | SiN @ rpemHocTd, %, Ui CYETYMKOB
HbIM BKJIIOYEHUEM |TpaHcdopmarop kiacca Toynoctu 0,5

10 lHOM 1,0 +2.0

- HOHOHHHTGHBH&H MOrpCIIHOCTL CYCTYUKA peaKTHBHOP’I OHCPIUuM, BbI3BAHHAsA BO3,Z[€I>'ICTBI/ICM
KOHAYKTHUBHBIX ITOMEX, HABOAWMBIX PaAO4YaCTOTHLIM I10JIEM, JOJ’KHA COOTBECTCTBOBATDH Ta6J'II/IH€ 11.

Tab6muna 11

3HaueHue TOKa JyIsl CYETYUKOB Koadpounuent IIpenenbl TONOJHUTENBHONW IIO-
C  HEINOCPEICTBEH- | BKIOYaEMbIX yepe3 | Sin @ rpemHoctd, %, U1 CUETYMKOB
HBIM BKJIIOYEHHEM TpaHcopmarop kiacca rounoctu 0,5

10 lHOM 1,0 +2.0

- I[OHOJIHI/ITGJIBH&SI IMOrp€IIHOCTbL CUCTUMKA pCaKTI/IBHOI\/’I OHCPI'vH, BbI3BAHHAA BOSH@ﬁCTBHGM Ha-
HOCCKYHIAHBIX UMITYJIbCHBIX ITOMEX, JOJZKHA COOTBECTCTBOBATDH Ta6J'II/II_[e 12.




JIuct Ne 9
Bcero Jimcros 10

Tab6muna 12
3HaueHue TOKa JUIsl CYETUUKOB Koadpounuent [Ipenenbl AOMOIHUTENBHOM IIO-
C HEMOCPE/ACTBEH- | BKIIOYAeMbIX  uepe3 | Sin @ rpemHocty, %, UIs CUETUYUKOB
HBbIM BKJIIOUEHHEM | TpaHchopmarop kiacca rounoctu 0,5
10 lHOM 1,0 +2.0

- JlomonHUTEIbHAS TIOTPEIIHOCTD, BBI3BAaHHAS BO3JICHCTBHEM KOJIeOaTeIbHBIX 3aTyXaIOIIMX I10-
MeX, JUISl CYeTYMKA PEaKTUBHOM YHEPIUH, BKIIIOYACMBIX Yepe3 TpaHchopMaTop, T0JIKHA COOTBETCT-
BoBarh Tadimue 13.

Tab6muna 13

3navenne Toka it |Kosddumument [Ipenensl MOMOMHUTENBHON MOTrpemHocTH, %, I
CYeTUMKa Sino CYETYHMKOB Kiacca TouHoctu 0,5

lHOM 1,0 +2,0

3HaK yTBep:KAeHUs TUIIA
3HaK yTBEP)KICHHS TUIIA HAHOCUTCS Ha JIUIIEBOM MAaHEIU CYCTYNKA U TUTYJIBHBIX JTUCTaX KC-
TUTyaTallMOHHOMN TOKYMEHTAIlMU METOI0M O0(hCEeTHOM MeyaTH.

KoMmniekTHOCTH cpe/icTBa U3MepeHuii

B KOMITJICKT IOCTaBKH CYETUYNKA BXOJIAT:

- CYETYHMK 3J1eKTpuueckoii sneprun FAMMA 3,

- macriopt YKIIIA.422863.001-XXTIC, rae XX — UCIOTHEHHE CUCTYNKA,

- pykoBozcTBO 10 3kcmutyatanuu Y KIIIA.422863.001-XXP3, rae XX —ucnogHeHUE cueTurKa *,
- Metoauka nmoBepku YKIIA.422863.001IMIT*,

- nporpammHoe obecnieuenne «GAMMA-12.exe» Ha koMmakT-aucke*,

- YIIaKOBKA,;

- ontonopt FTAMMA-USB YKIIIA.063.000.000-05* *;

- mpeobpaszosarenpb natepdeiica TAMMA USB/RS-485 VKIIIA.062.100.000* *.
* - mocTaBmseTcs Mo TPeOOBAHUIO IKCILUTYaTHUPYIOIIECH OpraHu3aIuy,

** - OCTaBIISIETCA 11O OTAEIBHOMY J0TOBODY.

IMoBepka

OCYILLIECTBISETCA MO JAOKyMeHTY: "CueTunku snektpudeckoi sHeprun 'AMMA 3. Metoauka mo-
Bepku" YKIIIA.422863.001MI1, yrepxneanomy ['TIU CU ®T'VIT «BHUMMC» B 2011 roxy.
[lepeueHb OCHOBHOTO 000PYAOBaHMS, HEOOXOAUMOTO JJIsl IOBEPKHU:

- YCTaHOBKA JIJISl TIOBEPKU CUSTUYHMKOB AekTpudeckort sHeprun MTE, MK 68001, 11Y6800 niu ana-
JIOTMYHas, dTaJoHHEIN cueTunk 1126815 knacca Tounoctu 0,05 nau aHaIOrMYHbINH,;

- YHHBEpcalibHast mpoOoiiHas ycranoBka YIIVY-10;

- cekyngomep COCmp-26.

CaeneHusi 0 MeToqUKAX (MeTOAX H3MeEPEHHI)
Metoarka U3MEpPEHUI Ha CUETYHMKH AJIeKTprueckoil sHeprun AMMA 3 mpuBeneHa B pyko-
BozcTBe Mo dkcmryaranuu YKIIA.422863.001-XXPD, rne XX — uCHOTHEHUE CUETUHKA.

HopMaTuBHBIEe U TEXHUYECKHE JOKYMEHTbI, yCTaHABJIUBaOIue TpedoBaHus K « CyeTynkam
neKkTpuyeckoii sneprun FAMMA 3»

1. T'OCT P 52320-2005 «Anmaparypa st U3MEPEHUs AJIEKTPUUECKONW SHEPTrUH MEPEMEHHOI0 TOKA.
O61ue TpeboBanus. Mcnbitanus u ycinoBus ucneitanuid. Yacte 11. CueTunku 31eKTpUyecKoil suep-
TUH.

2. TOCT P 52323-2005 «Anmapatypa aJisi ©3MEpEHUs IEKTPUIECKON YHEPTUU TIEPEMEHHOTO TOKA.
Yacrtueie TpeboBanus. Yacts 22. CTaTHYeCKHE CUSTINKH aKTUBHOM SHEPTUU KitaccoB TogHOCTH 0,2S
u 0,55».

3. TOCT P 52322-2005 "Anmapatypa Uisi U3MEPEHUs AIIEKTPUIECKON SHEPTUH IIEPEeMEHHOTO TOKA.
Yactusle TpeboBanus. Yacts 21. CtaTnyeckue CUeTYMKU aKTUBHOW SHEPTUH KJIACCOB TOYHOCTH 1 1 2.
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4. 'OCT P 52425-2005 «Anmnapatypa [Jisi U3MEpeHHsl 2JIEKTPUUECKONW 3HEPruH MEPEMEHHOI0 TOKa.
Yacrasle TpeboBanus. Yactp 23. CTaTuveckne CUSTYNKN PEAKTUBHOW DHEPTUUY.

5. T'OCT P M3K 61107-2001 "O6MeH AaHHBIMU NPU CYUTHIBAHUM MOKA3aHUN CUETUYMKOB, TapUpH-
KalluM U yrpaBieHus Harpy3koi. [Ipsmoii tokanbHbIH OOMEH TaHHBIMU' .

6. TY422863.001 «Cuetuuku snexrpudeckoit sueprun AMMA 3. TexHudeckue yciaoBUs».

Pexomenaanuu no 00,1acTaM NpuMeHeHHs B cepe rocy1apcTBeHHOI0 peryJupoBaHus
olecreyeHusl eIMHCTBA U3MepPeHUi
OCYILECTBIICHHE TOPTOBJIM U TOBAPOOOMEHHBIX OIEpPaIHii.
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