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IIposedeno ananiz QyHKYIOHANLHUX MOICTUBOCTEN eACKMPOHHUX WUMOBUX GUMIDIOBAUIE eNeKMPUYHUX eKCNYamayii-
HUX napamempis eHep2ozeHepyroyux oo ’ekmis. JJonosHeno nepenix yHKyill umiprogauis, wjo 0aio 3mo2y niosuuumu
ixHi excnmyamayiuni xapakmepucmuku. /s wyumoeo2o inmenekmyanizoeano2o sUMIpIo8aia Hanpyau 3MiHHO20 CIMPYMY
HasedeHo memoou i pesynemamu peanizayii yux Qyuxyiu. Onucano cmpykmypHy cxemy po3poOieH020 WUmogozo iH-
MeneKmyanizoeano20 GUMIpI08aia ma HABEOEHO OCHOBHI U020 MEXHIUHi Xapakmepucmuku. 3anponoHo8aHo Memoo
MOOINLHO20 KANIOPYSAHHA NPUnady, 3a AK020 3aCMOCOBYEMbCA 0XHCePeno Kaniopayiino2o cuzHaiy 3 okpemum gikcosa-
HUM 3HAYEHHAM, A CaM npoyec Kaniopysannsa Kepyemoca 3 kiasiamypu npunady. Hasedeno poseopnymuii ma cnpouje-
HUL MOOEPHI3068aHUTl areopummu kariopysanns. bion. 12, puc. 5, tadi. 2.

KirouoBi ciioBa: eHeproreHepyodnidi 00'€KT, OJIOK IMIMTOBOTO YMPABJIIHHSA, CACKTPUYHUIN MapameTp, IHTCICKTYyali30-
BaHUil IUTOBHI BUMIPIOBAaY, METOJ] MOOLTHFHOT'O KaJIiOpyBaHHS.

IocranoBka npodaemu. Haniiina poboTa Ta 6e3medHa ekcruryarailisi 00'€KTiB eHeprocucrTe-
MU € OJIHIEI0 3 OCHOBHMX CKJIaJJOBUX €Heprooesneku OyIb-sakoi kpaiHu. BaxiuBum acrnekrom 3a-
Oe3nedeHHs HalilHOT Ta O0e3aBapiiiHOI eKcuTyarallii 00'€KTiB €HEProCUCTEMHU € KOHTPOIb Ta MOHI-
TOPUHT IXHBOTO (PAKTUYHOI'O TEXHIYHOTO Ta (YHKIIOHaNbHOrO crany [1, 2]. B ymoBax "lnayctpii
4.0" 3a0e3mneueHHs peanizalii KOHTPOJIIO Ta MOHITOPUHTY 3/IHCHIOETHCS Yepe3 BIPOBAIKEHHS B
CTPYKTYpPY 00'€KTIB €HEPTOCUCTEMHU KOMIUIEKCY CYYaCHHUX 1HTEICKTyali30BaHUX IIUTOBUX KOHTPO-
JIbHO-BUMIPIOBAJIBHUX MPHIIAAIB 1 aBTOMAaTHUKU OHJIAlfH CAMOKOHTpOIIO [3].

EnexkTpoHHI 1IMTOBI BHMipioBaui (yHKI[IOHAIBHUX MapaMeTpiB E€HEepProreHepyruux
00’€KTIB 3HAXOJATh JieAalll IIMpIIE 3aCTOCYBAaHHS 3aMICTh €JIEKTPOMEXaHIYHUX [4—7], monpu Te,
10 BOHM BUMAararoTh OKpeMoro Oe3mnepeOiiHoro enekTpoxuBieHHs [8—10]. Anani3 edeKTUBHOCTI
3aCTOCYBAaHHS TaKMX BUMIPIOBAYiB Ta OLIHOK ONEpaTOpPIB MyJbTIB YIPaBIIHHA 00 €KTIB €HEPT€TUKU
BUSIBUB JIOIUIBHICT IXHBOTO yJIOCKOHaJIEHHS [9], ToMy Oyj0 po3po0jeHO KOHIENMLilo Mo0yJ0BU
YJIOCKOHQJIEHUX 1HTEJEKTYyali30BaHUX IIUTOBUX BUMIpPIOBAYiB (PYHKIIOHATBHUX MapaMeTpiB
00’exTiB eHepreTuku [10].

Konuenmis nepenbavae peanizalfilo B €JIEKTPOHHMX LIMTOBUX BHUMIpIOBayaxX J0AATKOBHX
BJIACTHUBOCTEMN, a caMe:

- HasBHICTh MAaTPUYHOTO 1HIUKATOpPa PO3MIPHOCTI BUMIPIOBAHOIO MapaMeTpa, a B Mporpami
00pOOKH BX1HOTO CUTHATY — 3MIHY PO3MIPHOCTI 3aJI€)KHO BiJl 3HaY€Hb IIbOI'0 CUTHAITY;

- PeryJroBaHHS SCKPaBOCTI CBIYEHHS CBITIOIOJHHUX 1HAUKATOPIB (pyyHEe BCTAHOBJICHHS);

- BCTAQHOBIICHHSI Jiala3oHy Ul aHAJIOTOBOI MIKanmH (y MeKaxX BCTAHOBIEHOTO Jiarma3oHy
BXIJJHOTO MapaMmeTrpa), 0 AaCcTh 3MOTY 30UIbIIUTH PO3PI3HIOBAIbHY 3[JaTHICTh aHAJIOrOBOI HIKAJIH
Ta MOKPALIUTH MOKJIMBICTH B1JICTEKYBAaTH HEBEJIMKI 3MIHU BX1IHOTO TIapaMeTpa;

-y mporpamMHOMYy 3a0e3lNeueHHi Mpuiiaay nepeadoadeHHs HasBHOCTI MPOTrpaMy MpUHMaHHS
yepe3 iHTepdeiic nakeTa HaJlAMITyBaHb MPUJIaly BiJ 3aralbHOCUCTEMHOI'0 KOHTpOJIepa Ta IXHbOTO
BCTaHOBJICHHS.
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VY nmpoueci aHasizy BUMOT MOTEHIIHHIX KOPUCTYBAviB €JIEKTPOHHUX IIUTOBUX BHMIpPIOBAYiB
EJIEKTPUYHUX EKCIUTyaTalliiHuX HapaMeTpiB €HEepProreHepyruux 00’€KTiB Oyll0 MOCTaBIEHO 3a-
BJIAHHS 320€3IMCUCHHS] MOKJIMBOCTI ONIEPATHBHOTO KOHTPOJO Ta IMiITPUMAHHS METPOJIOTIYHHUX Xa-
PaKTEpUCTUK MPUIIAIIB ITi]] Yac IXHBOI eKCIuTyaTallii Ha eHeproreHepyrvYoMy 00’ €KTI.

Memorw npononosaroi cmammi € peanizallis IIMTOBOTO 1HTEIEKTyali30BaHOTO BUMIprOBaya
3MiHHOi Hanpyru. [lig yac poOOTH OCHOBHA yBara MpUAIAIach peanisalii BKa3aHUX BHILE J10]aT-
KOBHUX (YHKIIIH Y paMKax BKa3aHO! KOHIEMIii TOOYIOBU 1HTEIEKTYaTi30BaHUX EICKTPOHHUX IIH-
TOBHX BUMIpPIOBAaYiB €JCKTPUYHHUX EKCIUTyaTallIHHUX MapaMeTpiB eHEPrOreHEPyIUnX 00’ €KTIB.

OcnoBHa yactuHa. [1{uToBuii iHTEeNEKTyani30BaHUN BUMIpIOBA4 3MiHHOI HAIIPYTH PU3HA-
YeHUH TSI BUMIPIOBAHHS JIIFOYOTO 3HAYEHHS HANpyTrd 3MiHHOTO cTpyMmy. DyHKIIOHANIbHA cxema
MpuiIaay HaBeJeHa Ha puc. 1, a 30BHINIHIN BUTIISA HOTO MEpeAHbOT MaHell — Ha puc. 2.

[MpuHtMn QyHKIIOHYBaHHS NpHJIaay Takud. BumiproBaHa Hampyra MOJNAETbCs Ha BXiTHE
kono (BK) BumiproBansHoro 610Ky (Bb). BxinHe ko0 HOpMami3ye BXiIHUH CUTHAI 0 PiBHS IO-
nanpiioi oOpoOKHU Ta MICTUTH MOAUIFHUK HAMPYTH, €JIEMEHTH 3aXHCTy Ta (QUIBTPU IMIYIbCHHX 1
BHCOKOYACTOTHHUX 3aBaJ] Ta HaBeJeHb. BK BHKOHAHO TakuM YMHOM, 100 JHIHHICTH HOpMaTi3amii
BXI/IHOTO CHTHAJIy Ha TOPSJIOK MEePEBHIyBaja 3aJaHui KJIaC TOYHOCTI BUMiptoBava. Lle mae 3mory
pearizyBaTu B IpuIiIaji crocid MOOUIbHOTO KaniOpyBaHHS, SKHA OyAe pO3TIITHYTHH Jali.

HopwmaitizoBanwuii BXijHu# curHai ouupoByeThes nenbra-cirma ALl apyroro mopsaky 3
gacToToro auckperm3amii 5580 BimmikiB y cexyHay. Jliroue 3HaYeHHs BXIAHOI HANpyrd OOYHCITIO-
€ThCS 24-pO3PSAAHUM CUTHAIIBHUM Tiporiecopom DSP sk [11]:

ot (1)

ne Urwvs — piroue 3HadeHHS BXigHOi Hampyrd; Un — BiMTIK MUTTEBOTO 3HAUYCHHS HAIPYTH;
N — 4yucino BiJIIKIB HA iIHTEPBaAIl BUMIPIOBaHHS.
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Puc. 1

ANTOpUTM BU3HAYEHHS BEJIMYMHU JII0UOTO 3HaueHHs Harpyru takuid. ChopmoBanuit AL
BI/IJTIK BXIJTHOTO CUTHATY MIHOCHUTHCS 70 KBaJpaTa 1 MiJCYMOBYEThCS B HAKOIMMYYBATLHOMY CyMa-
TOpi, KU POpPMY€EThCS B omepaTUBHOMY 3araM’sitoBytouomy mpuctpoi (O3I) curHanbHOTO TIpO-
1[ecopa, 13 CyMOI0 IOIMEepeHIX Yy bOMY Nepiofl BUMIpIoBaHHS BiIiKiB. OTpuMaHa 3a BeCh 1HTEp-
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BaJl CyMa JAUIMTHCS Ha YKCIIO BITIKIB N, 1 3 pe3ynbTaTy 0OUYHMCIIOETHCS KBaIpaTHUN KOPiHb. Y MPH-
Jaji 3aCTOCOBAHO JIHIMHMUN alrOpUTM BU3HAUYEHHS iHTepBany [11], 3a sIkoro BUMiproBaHHS 3.ilic-
HIOETHCS MPOTATOM (DIKCOBAHOTO YHCIIAa TIEPioIiB YacTOTH BXigHOro curHamy Nu. ¥V mpomy pasi N
BU3HAYAETHCS K
N
N=——" @
f, - f,

ne fu—uacrora BxigHoi Hanpyru; fy — wacrtora Bimmikis ALIIL.

3a Bubpanoro s npuwiaxy Nu =101 fg = 1/5580 umcno Bimmikie N st 1iara3oHy yacto-
TH BXigHOTO curHany (45...55) I'u 3naxoautbest B Mexkax (1240...1014) BignosigHo. IlouaTok i 3a-
KIHYEHHS IHTEpPBAJTy BUMIPIOBAHHS BU3HAYAE€THCS B MOMEHTH MIEPEXO0Jly Yepe3 HYJIb BijJl HETATUBHO-
ro 10 MO3UTUBHOIO 3HAUYEHHS BX1HOI Hanpyru. 3HauyeHHs KOHCTaHTU Ny Ta 1HIIKUX TEXHOJIOTTYHUX
JAHUX 3aHOCATBHCS A0 EJIEKTPOIpOrpaMoBaHOro 3amam’aroByrodoro mnpuctporo (EII3II) DSP y
mpoleci NIEPBUHHUX HANAMITYBaHb IiJ] 4aC BUTOTOBIICHHS MIPHUIIALY.

CdopmoBanuii B DSP ko niroyoro 3HaueHHs BXiJAHOT HANIPYTH 4epe3 CXeMy TalbBaHIYHOI
po3B’si3ku ['P1 mepenaetncs cucremuomy mikpokontposepy (CMK). I[Iporokon nepenaui — naker-
Hull acuHxXpoHHUi: DSP micis oGuuciieHHs: 4eproBoro pe3ysabTaTy BUMIpIOBaHHSA (OPMYE MaKeT, B
KU BXOAATH BIAMOBITHO MapKep MOYaTKy MakeTa, KoJl pe3yJabTaTy Ta KOHTPOJIbHA cyMa MaKeTa.

Ha migcraBi oTpuMaHUX JaHWX, @ TAKOXK JAHUX HAJAIITYBaHb Ta KamiOpyBaHHS, 110 3HAXO-
JSThCS B €NEKTPOINPOrpaMOBaHii MOCTIMHIN mam’aTi 3amam’stoBytodoro mpuctporo (EIII3IT),
CMK ¢opmye koam BimoOpakeHHS TaHHX, SIKI BIITBOPIOIOTHCS B 3pO3yMuIii [Jist orieparopa ¢opmi
6moxom innukaii (bI) BianmoBigaumu 3acobamu popmyBaHHs 300pakeHHs (puc. 2), a came:

- y niHiiHIA aHamoro-auckpeTHii mxkai (JILI);

- Y MAaTPUYHOMY 1HJIMKATOP1 PO3MIPHOCTI pe3yabTaTy BuMiptoBanHus (MI);

-y 4-x po3psagHoMy nuppoBOMY iHIMKATOP1 3HaUeHHS pe3yibTary (LII).

Jl71 NOCSATHEHHS MIHIMAJIbHOI CIIOKHBAHOI MOTY>KHOCTI BCS 1HAMKAIS (AMHAMIYHA 1 CTaTH-
yHa) (OPMYETHCS BIMOBITHUMH KOHTpOJEpaMHu, a came: JiHiiHoi mkanu — KJIII, marpudHoro iH-
nukatopa — KMI, nuudposoro ingukatopa — KII. i % xoHTponepu 3a BiANOBIAHUMU KOMaHAaMU
B11 CMK BCTaHOBIIOIOTH 1 NIATPUMYIOTH 33/1aHY SICKPAaBICTh CBIUE€HHS 1HIUKATOPIB.

OOMIH JaHMMHU TIpUJIAAY 13 30BHIIIHBOIO 1H()OPMAIIIHOIO CHCTEMOIO 3JIIHCHIOETHCS dYepe3
iHTepdetric RS 485. Jlns 3abe3neueHHs rajJpBaHIuHOl PO3B’SI3KHU anapaTHOI YaCTUHM ajanTepa 1HTe-
pdeiicy Bi OCHOBHHX BY3IiB IpUjiaay BBeAeHUN enemeHT [ P2, uepes skuil i 341HCHIOETBCS OOMIH
maaumu cucremu Ta CMK.

XKusnenns npunany 3abesneuye 6mok xusneHHs (bXK), mogaua »KuBieHHS Ha rajbBaHIuHO
po3s's3ani Onoku BB ta RS485 peanizoBana uepe3 meperBoproBaui DC-DC 3 rampBaHiuHO
PO3B’A3aHUMHU BUXOJIaMH.

OCHOBHI TEeXHIYHI XapaKTEePUCTHKHU peai3oBa-
HOTO IIUTOBOTO IHTEJEKTYalli30BaHOTO BHMIpIOBaya
3MIHHO{ HapyTH TaKi:

- 4acToTa BUMIPIOBAIBHOTO CTPyMy —
(45...55) T'm;

- miama3oHu BuMiproBaHol Hanpyru: 1) Big 0 10
120 B; 2) Bix 0 10 250 B; 3) Bix 0 1o 500 B. Yci nmiama-
30HM BCTAQHOBIIIOIOTHCS 3 KJIaBlaTypu Mpuiagy abo ye-
pe3 inTepdetic RS — 485, mporokon MODBUS RTU.
[TapameTpu 3’€AHAHHS BCTaHOBIIOIOTHCA 3 KJIaBlaTypHu
npujamry.

['panuii ocHOBHOI 3Be/EHOT MOXHWOKH CTaHOB-
mste 20,5 %, 3a HopMyroue npuiiHsTo 3HaueHHs 500,0 B.

Ha puc. 2 nokaszaHo, ik pe3yjibTaTd BUMIpIO-
BaHb BX1JHOTO MapaMeTpa BUBOIATHCS Ha!

Puc. 2
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— 1udpoBUN YOTUPUPO3PATHUNA 1HAUKATOD;

— JIiHIAHY JABOKOJIIPHY CBITJIOMIONHY KAy (CBIT-
JI0-3€JIEHUI Ta YEPBOHUI KOJIBOPH);

— IHIUKATOP PO3MIPHOCTI BUMIPIOBAHOTO Mapame-

Puc. 3

Tpa.

JliniiiHa ABOKOJIpHA CBITIONIOAHA IIKAJIA IHIUKYE 3HAYCHHS BXIJHOTO IMapameTpa 3 po3pis-
HIOBAJILHOIO 37aTHICTIO 1/16 BepxHBOI MeXI1 iHIUKaIIi BXigHOTO mapamerpa. Ha cBitmomiogHii mi-
HIMHIN IIKaJll 3aCBIYY€ThCS KUTBKICTh CBITJIOAIO/MIB, MPOMOPIIIfHA 3HAYEHHIO BX1AHOTO IapamMerpa.
Bitik BegeTses Bil HUKHBOT IMOMIIKH KA.

Jliama3oH BCTAHOBJICHHS 3HAYCHHS BEPXHBOT MEXKI 1HAMKAIII] BX1JHOTO MapamMeTpa Ha JIHIN-
Hilt mxani — Big 50,0 1o 100,0 % 3HaueHHs BUMiproBaHoro aianasony. Kpok nanamrysanus — 0,1 %.

JIyist JTiHIAHOT TBOKOJIIPHOT CBITJIOI0HOT IIKAIH Mepe0a4eH0 MOYKJIMBICTh BCTAHOBJICHHS
BEPXHBOT MEXI 1HIUKAIIi BXiJHOTO MapaMeTpa uyepe3 KiaBiaTypy abo iHTepdeiic.

VY BUMipIOBaui BCTAHOBJICHO (PYHKIIIIO 3MIHM KOJbOPY JIIHIMHOI ABOKOIIPHOT CBITIOAI0AHOI
IIKAJIM 3QJIEKHO BiJ PiBHS BXIJHOTO CHUTHAJTY 32 aJTOPUTMOM: BUMIpIOBaHA BEJIMYMHA B 1HTEpBAJi
MIXK BEPXHIM Ta HMXKHIM MOPOTaMU — OCHOBHHUU KOJIp (CBITJIO 3€J€HMUIA), 32 MEKaMU 1HTEpBaly —
TPUBOXKHUY (YepBOHMIA). J{iarta30H BCTAHOBJICHHS 3HAYEHB TIOPOTIB 3MIHU KOJIBOPY JIHIHHOI ITKAIH
Bix 0,1 mo 100,0 % Bin 3HayeHHs BUMiptoBaHoro aiana3zony. Kpok ycranoBku — 0,1 %. 3naueHHs
MOPOTiB BCTAHOBJIIOETHCS 3 KJIaBiaTypu abo MporpaMHo depe3 inTepdetic.

Jiia 3abe3nedeHHss KOM(DOPTHOCTI OMEPATUBHOTO 3YMTYBAaHHS IMOKAa3iB OMEpaTopoM 31 IIH-
TOBOTO IHTEJICKTYaJli30BAHOTO BHMipIOBada 3MIHHOI HAIPYTH MEpPea0adeHO MOXKIIHBICTh PETYIIO-
BaHHS SCKPABOCTI 1HAUKATOPIB 3a JOMOMOIOI0 KiIaBiatypu. Beboro goctymnHo 15 piBHIB SICKpaBOCTI.
BcranoBnene 3HaueHHs sICKpaBocTi 3anam’aToByeThesi B EEPROM konTponepa.

Y nporpamMHOMY 3a0€3IE€UYCHHI MPUIIATy pealli3oBaHO Taki (yHKII 0OpOOKH pe3ysbTaTiB
BHMIPIOBaHb:

1. ®ynkuis uuppoBoro (GineTpa, MO A€ 3MOTY 3MEHIIUTH BIUIMB BHUIIAJKOBUX IEPEIIKOJ
Ha Tpolec BuMiptoBaHHs. Pobora ¢inbTpa ommcyeThesl mapamMeTpamu, IO 3aJal0ThCsl B MPoOILIeci
porpamMmyBaHHS:

- int (interpyBaHHs): Bif 2 10 255 BiTiKiB BXiHOI HAIPYTH;

- AVE (ocepenneHnHs): Big 2 10 255 BiAJIKIB.

2. OyHKIisI TPUMYCOBOTO (MIPOrpaMHOr0) OOHYIIHHA MOKa3iB 1HJUKATOPa y BHUIAJIKY 3Ha-
YEeHHsI BX1IHOTO CUTHAJy, MEHIIOIO 3a 3a/laHuil MoporoBuil. BcTaHOBJIEHHS 3HAUEHHS Mopora — 3
KJiaBiaTypu a0o yepe3 iHTepdeiic. [lianazon oOHymiHHA nokasiB npunaay Big 0.01 mo 40 % niana-
300y BuUMiproBaHb. Kpok Bctanosnenus — 0,01 %.

3. ®yHKuig MaciiTabyBaHHs 3HaYeHb BXIJAHOT HAIIPYTH Ta 1HIUKAL] epepaxoBaHOIo 3Ha-
4yeHHs. BinoBiAHI HamamTyBaHHA KoedilieHTa TpaHchopMallii 3A1HCHIOIThCA 3 KiaBlaTypu abo
yepe3 iHTepdeiic.

JKupiieHHs1 BUMIPIOBaUiB 31HCHIOETHCS B JPKEpe:

- 3MIHHOTO cTpyMy Hampyroto (75...242) B 1 vactororo (50/60 + 5) I';

- mocTiHOTO cTpyMmy Hampyroro (100...380) B;

CrnoxuBaHa BUMIpIOBau€eM IOBHA MOTYXHICTh He nepeBuiye 3.0 B-A.

["abapuTHi po3Mipu BUMiproBada CTaHOBIATH 96x96x 114 mwm, maca He niepeButrye 0,4 Kr.

PyuHe HanmamrtyBaHHS BUKOHYETHCS 3a JOMOMOTO0 KJIaBiaTypu, BMOHTOBAHO! B HUKHIO Ya-
CTUHY TIEPEIHBOI MaHeNi. 3 METOI0 3aM00ITaHHsT HECAHKI[IOHOBAHOTO BTPYUYaHHS B pOOOTY MpUIIaLy
KJIaBiaTypa 3aKpUBAETHCS KPHUIIKOIO, IS SKOi epe0aueHo MOXKINBICTh MIOMOYBaHHS.

30BHINTHIN BUTJIS 1T’ SITUKHOTIKOBO1 KJIaB1aTypH HaBEJEHO HA pHC. 3.

Kuonka M «MeHo» mMae Tpu QyHKIIT:

- BXIJ] B p€KHUM MPOTrpaMyBaHHS BUMipIOBada MPOCTUM HATUCKAHHSIM;

- BUXIJI 3 PSKUMY IPOTpaMyBaHHS BUMIpIOBava MPOCTUM HATUCKAHHAM Yy pa3i 3HaAXOKESHHS
B TOJIOBHOMY MEHIO;

- BUX1J1 3 pe’KuMy HaOopy umcia 31 30epe’KeHHSIM BK€ BCTAaHOBJIEHOT'O 3HAUEHHS IIbOT0 YHCIIa.
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Kronku «3mina» (€0, ) marots nsi byHKIIII:

- TMEepeMIlIeHHs IyHKTaMH MEHIO B PEKUMI «KUTbIEN;

- 3MiHA 3HAYEHHS HA OJUHMIIO JIECATKOBOTO O3PSIy YUCIOBUX IapaMETPiB Y MOMEHT

IXHBOT'O BCTAHOBJICHHS.

Kronka Ball «Bectn» mae aBi GbyHKIii:

- BXiJ] B IYHKT MEHIO (TIi/IMEHIO);

- 3anecenHs B mam'ste CMK Ta B EINIII3I1 nHaGpanoro 3HaueHHs mapamMmerpa.

Kunonka ESC «CkacyBaHHs» Ma€ TpU (QyHKILIT:

- BHIX1JI 13 pe)KUMY IIJIMEHIO Ha BEpXHIH PiBEHb MEHIO TPOCTUM HATHUCKAHHSIM;

- y pexxuMi Habopy yHca cKacyBaHHS BBOJAY IHU(PH y BCTAaHOBICHOMY pO3psii Ta MOBEp-
HEHHS Ha CTapIIui po3ps;

- BUXIJI 3 peXKUMY IPOTPaMyBaHHS B MOMEHT 3HAXOP)KEHHS B OCHOBHOMY MEHIO.

BBeneHHs KOKHOTO 3 BU/IIB HANAIITYBaHb OPraHi30BaHO y BUIJISIII MYHKTIB OCHOBHOTO Me€-
HIO, SIKi MOXYTb MICTUTH B c001 i TiIMEHIO, SIKIIIO HATAITYBAaHHS MOTPEOy€E BCTAHOBICHHS KUTBKOX
napameTpiB. Bxin y pexuM HajalTyBaHb 3 pexKuMy BUMiproBaHb — KHonka M, BogHOYac Ha iHau-
KaTopax BIAKPUBAETHCS BIKHO MMyHKTY OCHOBHOTO MeHI0. Ha puc. 4 ans npukiany 300paxkeHi BikHa
JeSIKUX TYHKTIB OCHOBHOT'O MCHIO, a caMe: @ — BCTAHOBJICHHS KoedillieHTa TpaHchopMmarliii; 6 —
BCTAHOBJICHHS MTapaMeTPiB JIHIMHOI MIKaJIN; 6 — BCTAHOBJICHHS CTYIIECHS SCKPABOCTI 1HIUKATOPIB.

BceraHnoBiieHHs piBHSI SICKpaBOCTI CBIUYEHHS 1HJIMKATOPIB BUKOHYeTbcs Tak. OmepaTop oou-
pae BIKHO IIbOTO MYHKTY (pHC. 4 8).

BXia B MyHKT MEHIO 3 OCHOBHOT'O MEHIO 3/IiIICHIOETHCS 3a JOIOMOTOI0 ok Radl 3a wux
YMOB BIJIKPUBAETHCS BIKHO MiAMEHIO (puc. 4 2), e Ha nudpoBOMy 1HAMKATOP1 BiJoOpaskeHUH BCTa-
HOBIIEHHH piBeHb sickpaBocTi. Knonkamu (€0 (3] 3miHroeThest piBeHb SCKPABOCTI BiJ OJHOTO 10
I’ ATHAIIATA. BoHOYAC 31 3MIHOIO PIBHS BCTAHOBITIOETHCS 1 BIIMTOBITHA SICKPABICTh 1HIUKATOPIB.

®ikcariss BUOPAHOTO PIBHS SCKPAaBOCTI BIAOYBAETHCS 3a JOMOMOTIOIO xronky Rl 3a 1ux
YMOB BUKOHYE€ThCS TIOBEPHEHHS B 0CHOBHE MeHI0. Hatuckannsam kuonok M a6o ESC 3ailicHroeTs-
Csl BUX1J1 3 yHKTY B OCHOBHE MEHIO 0€3 3MiHM CTYIIEHS SICKPaBOCTI.

JIist HajamTyBaHHS JIHIWHOT IIKAK onepaTop 00upae BIKHO MyHKTY (puc. 4 6), micis 4oro
MOTpAIUISE B MiJAMEHIO, /10 SKOT0 BXOAATh TaKi MiIMyHKTH:

— BBEJICHHS Jlialta30Hy iHMKaIlii 3HAYeHb BXiJJHOTO CUTHAIY Ha JiHIHHIH mKkami (puc. 4 0);
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— BBEJICHHS 3HAaYeHHs BEPXHBbOTO Mopory 3minu komsopy JILI (puc. 4 e);

— BBEJICHHS 3HaYCHHSI HI)KHBOT'O Iopory 3minu konbopy JIII (puc. 4 ).

[Ticna BuOOpy MOTPiOHOTO BiKHA MIiAMYHKTY Ta BXOAY B HiAIMYHKT BiJKPUBAETHCS BIAMOBII-
HE BIKHO HaOOpy 3HA4YCHHs IapameTpa 3 iHIUKaIll€l0 BCTAHOBJCHOIO 3Ha4yeHHs (puc. 4 o, 3, i).
ANTOpPUTM BBEACHHS € OJJHAKOBUM JJIsl BCIX MIAMYHKTIB. 3HAYCHHS MapaMeTpa HaOUpaeTbes B PO-
LIEHTax BiJ BEPXHbOI I'PaHMIIl BCTAHOBJEHOI'O Jiara3oHy BUMIPIOBaHHS BXIJHOTO CHUTHATY, HOYM-
HAIOYHM 31 CTapIOro po3paay. Y mporpamy npuiany 3akianeHo (GyHKIiI0 nepepaxyHKy B 3HaYCHHS
BHMIPIOBAHOTO MapamMeTpa. Takuii crmocid BBOY Ja€ MOXKIIMBICTh MEBHOI YHIBEpcaslizallii mporpam-
HOTO 3a0e3MeueHHsI Ta MPOLECy HANAIITYBaHb JUII BUMIPIOBAadiB Pi3HUX MapaMeTpiB, ajie BUMarae
HONIEPETHBOI0 OOPAaXyHKY YKCIIa JUIsl BBOAY.

3aHeceHHs HAOOpPY B MaM'sTh NpUJIAAy 1 MOBEPHEHHS B MIJMEHIO 3IMCHIOETHCS KHOII-
xoro, RalltoBeprenns B miaMenio 63 3MiHu mapamerpa — kHomkoo M.

DyHKIIIS BCTAHOBJICHHS JJIS JIIHIMHOI IIKAJIM J1alla30Hy BiIOOpaKeHHS BXiJHOTO CHUTHAIY,
IO BiJPI3HAETHCS BiJl HOMIHAJIBLHOTO Jialla30HY BHMIPIOBAHHS, 1 MPOIMOPIIHHOTO BCTAHOBJICHHS
MOPOTiB CBITIIOBOI CUTHANI3allli BUXOy BXIJHOTO CHUTHANY 3a JOIYCTHMI MEXi CYyTTEBO MOKpAIy€e
HAOYHICTh piBHSA 1poro curHaimy Ha JILI, mo nmonermrye poOoOTy onepaTopis, MiABUILYIOYN B TAKHA
croci0 HaAiiHICTh YIPaBIiHHSA 00’ €KTOM y PI3HUX peKUMax poOOTH.

AHAIOTIYHO BCTAHOBJIIOIOTHCS i 1HINI YUCIIOBI TapaMeTpH HajamTyBaHb. [Iporpamoto npu-
naay 3a0e3neuyeThes 3alKc HalallTyBaHb y KOMIPKH MaM’ATi, SKi BUKOPHUCTOBYIOTHCS TAKOX 1 BXi-
JTHUMH PEricTpaMH IJisi BCTAHOBJICHHS IMX CaMUX HaJIAIITYBaHb Yepe3 iHTepdeiic.

BceraHoBneHHs 1 NIATPUMYBaHHS 33aHOT TOYHOCTI BUMIPIOBaHHS OCSTAEThCA IUISIXOM I1€-
plognuHuX KanmiOpyBaHb. [ €IEKTPOHHUX CEPIMHUX MIMTOBHX BUMIPIOBAUiB KaliOpyBaHHS BUKO-
HY€TbCSA 3a JOIMOMOTOK TOYHHMX YHIBEpCalIbHHX KajaiOpaTopiB 1 CHEIialibHOT Mporpamu Kamiopy-
BaHHS 4Yepe3 CUCTeMHUl inTepdeiic [7, 3, 12]. Omxke, s mpoBeAeHHS KamiOpyBaHHS CTa€ HEOOXi-
HUM TaKOXX 1 CHCTEMHHI KOHTpoJiep (HaiyacTiiie — MepCoHAIbHUNA KOMIT'I0Tep abo HOYTOYK) 3i
BCTAQHOBJICHUM CIEI[IaJIbHUM MTPOTPAMHUM 3a0€3MEYCHHSIM, a TAKOXK 1HTepeCcCHMIA aganTep.

3a3Buuail cepiifHi yHiBepcalbHI KaliOpaTopu — CTalllOHAPHI BEJIMKOTa0apUTHI NpHiaau abo
YCTaHOBKH 3 JIOCHTbH >KOPCTKUMH BHMOTaMH JI0 YMOB eKkcruryaraiii. [IpakTuaHO 1e BUMarae 3Hi-
MaHHs MpUIaay 3 LIUTa YIPaBIiHHA W MpOBEIEHHs KajdiOpyBaHHS B clielianbHil Jlaboparopii, 110
CYTTEBO 30UJIBIIYE SIK BUTPATH Yacy, Tak 1 TPYIOMICTKICTb orepariii.

ABTOpamMu po3poOIeHUH 1 TPOMOHYEThCA 10 3aCTOCYBAHHS METOJ MOOLIBHOTO KaiaiOpyBaH-
H$, 32 SKOT'O 3aCTOCOBYETHCS JHKEPENIO KalllOpaliifHOro CUrHaly 3 OAHUM (PIKCOBAaHUM 3HAUYEHHSM,
a KepyBaHHs MPOLIECOM KaiOpyBaHHs 3/ CHIOEThCS 3 KJIaBlaTypH MpUJIany.

Jlnist 3aCTOCYBaHHS I[LOTO METOMAY, KPiM BHMOT JI0 BUMIipPIOBAJIHHOTO KOJIA TIPUIIAJY, 3raja-
HUX BUIIlE, HEOOXiHE BUKOHAHHS JI0JJATKOBUX YMOB, a CaMe:

— HasIBHICTH JIKepesa KaniOpaliiiHoro CurHainy 31 3Ha4€HHSAM, OJIM3bKUM JI0 BEPXHBOI Ipa-
HUIIl Jliaria30Hy BUMIPIOBAHHS BXIJHOT'O CUT'HAJy, aT€CTOBAHOI'O 3 TOYHICTIO, BUIIOKO 3a KJIac TOY-
HOCTI Ipriiay B 3—5 pasiB, 1 3 TAKOIO K CTaOLIBHICTIO JI0 YMOB €KCIUTyaTallii;

— HasIBHICTb y MpPUJIAJli CHELIaJIbHOIO PEKUMY KalliOpyBaHHS 13 3aXMILEHOIO BiJl HECAHKIIIO-
HOBAHOT'O BTPYYaHHS 1HIIIATI3AIIIEI0 IHOTO PEKUMY;

— 3a0e3meueHHs anapaTtHoi abo nmporpamHoi komnencauii apeidy 1 3mimenHs AL na pis-
Hi, y 4...5 pa3iB MEHIIOMY pPO3Pi3HIOBAJILHOI 3/JaTHOCTI NPUIIATY, OCKIJIBKH B METO/1 3aCTOCOBAHO
JIBOTOYKOBY allpOKCUMALliI0, 1 EPIIO0 TOYKO MPUHHATO HYJIHOBUM BIJUTIK BX1IHOIO CUTHAIY;

— BUKOHAHHS NpOIECy KaliOpyBaHHS B peXHUMI 0Oe3MOCEpeaHbOr0 BUMIPIOBAHHSA, 00YMC-
JIEHHS 3HAYEHb Ta 1HAUKAI[IT BX1THOTO CUTHAIY.

I'pad-anroput™M MOOIIBHOTO KajmiOpyBaHHS MokKa3zaHUi Ha puc. 5. Kpoku anroputmy, 30-
OpakeH1 B MOJBIMHIN paMIli, BUKOHYIOTbCS O€3M0CepeHbO ONEPATOPOM, HUM K€ 1HII1ali3y€eThCs
MIPOIOBKEHHSI BUKOHAHHS MpoIlecy KaaiOpyBaHHs uepe3 KiaBiatypy npuwiagy. Kpoku anropurmy,
300paxkeHi 3 MOABIMHUMHI OOKOBHUMM CTOPOHAMH, 1HIIIANI3YIOTHCSI O BUKOHAHHS ONEPaTOpOM, pe-
IITa BUKOHYIOTHCSI aBTOMAaTUYHO CHUCTEMHUM MIKPOKOHTPOJIEPOM IpPUIIATy.
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1

(Hiuianiaauiﬂ pemmm;)
[licns  HagXomKeHHs
2 8 Ha BXiJ HpuiIagy KamiOpamiii-
BeeneHHs N Hosuii Bianik aHa4eHHs HOTO CUI'Hally OIICpaTop y py-
kanibpayinHoro curHany Ny YHOMY PEKHMI 3aIyCKae Mmpo-
3 9 | 1ec KaniopyBaHHs. Y BUMIPIO-
B BB & Bafli el KpOK aJrOpUTMy pe-
kanibpauiiHoro curHany N Nxcor = Nx &, aJIi30BaHoO anaparHo-
MporpaMHUM  crocoboMm: y
4 10 I MOMEHT TOJa4i KUBJICHHS HA
Gl IHAMKaLiS Nicor npwiag mMae OyTH HATHUCHYTa
Neal 11 | BIJINOBIJIHA KHOIIKA KjaBiaTy-
. A= Noco= Na pu. Ilicas 3amycky pexumy Ha
TabJI0 MpUIIaTy BIIKPUBAETHCS

BIKHO HAaOOpy 3HAYCHHS Kalli-
12 Opauiiinoro curnamy Ncal.
< Hi [licns  BBOOy omepaTopoM
[IbOI'0 3HAYEHHS BUKOHYETHCS
BUMIpPIOBaHHS, OTpPUMaHHS
BIJUTIKY 3HAUEHHS KaniOpaiii-
nnay:=c Horo cur"aimy Nx Ta oOuwmc-
JICHHST KajiopariitHoro koedi-
mieara C 3a ¢opMyIioro, BKa-
3aHO0 B Omomi 4 (puc. 5)
rpag-anroputmy.

Koncranty Co BBeZieHO

Puc. 5 UL TOTO, 106 MOHA OYIIO B

nporpaMHOMYy  3a0e3MeyeHH1

IpUjaxy 3aCTOCYBaTH AJsi 00YHMCIIeHb LIJIOYUCETbHY apu(PMETHKY, 1110 CYTTE€BO 30UIBLIYE IIBUIKO-

JiF0 BUKOHAHHS OOYHUCIIEHb Ta 3MEHIIY€ MICTKICTh NaM'sITi mporpam st BUKoHaHHs. ITicisg o6uuc-

nenHs koedimienTa C BUKOHYETBCS KOPEKIlisi oTpuManoro Bitiky Nx 3a ¢opmyioro, Bka3aHOIO B

osori 5 (puc. 5), orpuMane ckoperoBane 3Ha4eHHST Nxcor BABOJIUTHCS Ha Ta0J10, 1 Iporpama O4viKye

pimeHHs oneparopa. Jlyis yHUKHEHHS IpyOUX IpoMaxiB y Mpolieci BUMIPIOBaHHS KaiiOpariiiHoro

CUTHAJIy B aJITOPUTM OyIi0 3akiazeHo koediuieHT C, 1o 3aj1eKuTh BiJ YUCIa 3HAUYLUX PO3PSIiB

BIJUTIKY KaJliOpaliiiHOro CurHaisy, po3psaHOCTI MIKPOKOHTpOJIEpa MpUIIady Ta JIa€ 3MOTy BpaxyBa-
TH OOMEXEeHY TOYHICTh OOUUCIICHHS.

SIK11o omneparop BIEBHIOETHCS B KOPEKTHOCTI OTPUMAHOTO Pe3yibTaTy, TO iHIIiali3ye Ipo-
JIOB’KEHHSI BUKOHAHHS. 3a IUX YMOB IIPHJIaJ] BUKOHY€E HOBE BUMIPIOBAaHHS, KOPEKIIIIO BIJUTIKY 004H-
cieHuM koedimientoM C Ta IHAMKALiIO OTPUMAHOro pe3ynbTaTy. OmnepaTop aHajlizye TOYHICTh
OTPUMAHOTO Pe3yJbTATy 1 MPHUIMAE PIIICHHS MPO MPOJOBKEHHS MPOIeCcy. Y BUMAJAKY YCIIIIHOTO
BUKOHAHHS KaJliOpyBaHHS B IEPeNnporpaMoBaHy MOCTIHHY mam'saTh NPHIIAAY 3aHOCHUTHCS Koedili-
ent C, SKuii BUKOPUCTOBYETHCS JUIS KOPEKIii BCIX BIIJIIKIB 10 HACTYITHOTO KaiOpyBaHHS, 1 BUKO-
HY€TBCSl BUXIJ] Y poOOYM pekUM BUMIpIOBaHb. B IHIIOMY BMIIAJKy TAaKOK BUKOHYETHCS BHXIZ Y
pobounii pexxuM, aie 6e3 (ikcarlii oTpuMaHoro 3HaYeHHS KoedirieaTa C, 1 B yCiX HACTYITHUX BUMI-
PIOBAHHSX 3aCTOCOBYETHCS MOMEPEIHE 3HaYeHH 1IbOro Koedimienrta. [ToBTropHe kaniOpyBaHHS J10-
IIITBHO TIPOBOJIMTH ITICIISI BUSIBIICHHS T2 YCYHEHHSI IPHYMH HEKOPEKTHOTO 3aBEPIICHHS BHKOHAHOTO
npoliecy KajuiOpyBaHHS.

Jlyis 3acTocyBaHHSI ONMCAHOTO METOAY KaniOpyBaHHsS BHUMoOra 0e3MmocepeHbOr0 BUMIpIO-
BaHHS BXIJHOTO CHTHAJIy CTBOpIo€ TpyaHouli. [Ipunaan Ha muTax yHpaBiIiHHS 3aCTOCOBYIOTHCS
MPAKTUYHO 3aBX]U 3 KoedilieHTaMu TpaHchopmallii BXIIHOrO CUTHATy, BIIMIHHUMU BiJl OJJMHMIIL.
3a yMOBH iXHBOTO O€3MOCEpeaHbOT0 KajiOpyBaHHS a0o0 MOBIPKHM L€ BUMarae BiJ omeparopa abo
OTIEPAaTUBHOTO MEPEPAXyHKY OTPUMAHHUX 3HAU€Hb, A00 BUKOPUCTAHHS JIJIsl KOXKHOTO TPHIIAAY CIie-
ianbHUX KaniOpyBanbHuX Tabnuib. OcTaHHE BUMarae CyBOpoi mojayi KaniOpaiiifHoro curaamy

Nrcor = ]Vx g 0

IHavkauis Nicor

13

14

Buxia B pexum BuMiptoBaHb
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BIJIMOBIIHOTO 3HA4Y€HHs. BCTaHOBIEHHS OMWHUYHOTO KoedilieHTa TpaHchopmallii 3 HACTyIHUM
BiJTHOBJICHHSM POOOYOT0 CTBOPIOE HE3PYUYHOCTI 1 € JHKEPEIOM MOKIMBHX TTOMHIIOK.

Jlst ciportieH s 11i€i omepallii mMporoHy€eThCsl MO (piKOBaHUM anropuT™M (YHKIIIOHYBaHHS
npujasy: y BUIAIKy BUSBICHHS CHEIialbHOI O3HAKU MPOrPAaMHO BCTAHOBIIIOBATH PEXHUM Oe3roce-
PEIHBOTO BUMIPIOBAHHS BX1JIHOTO CUTHATY 3 OJMHUYHUM KoedimieHToM TpaHcdopMallii abo mepe-
PaxyHKY 1 MOBEPTATHUCSA J0 PEKUMY 3 poOOUUM KOE(]Ili€eHTOM TiIBbKH MiCsl OTPUMAHHS O3HAKH T10-
BEPHEHHS 10 pOOOYOT0 PEKUMY.

VY BuMiproBaui ONUCaHUN BUIIE AJTOPUTM PEali30BaHO ANapaTHO-NPOrPAMHHUM CIIOCOOOM.
Ha 3anniif maneni npuiagy, KpiM KJIeM JUIs MIIKIFOYEHHS BX1IHOI HANPYTH Ta KUBJICHHS, BBEJICHO
JBI KJIEMH IS 1HIiIiaumi3anii pexkumy Oe3nmocepeHhOT0 BUMIPIOBaHHs BXiHOTO curHaiy. Llen pe-
UM 1HIIATI3yEThCS BUKIIOYHO B MOMEHT TOJIa4i JKHUBIICHHS 3a TalbBaHIYHOTO 3’€IHAHHS IUX
kieM. [loBepHeHHS 10 poO0oYOro pexumy BiIOYBA€THCS TAKOK Y MOMEHT IOAayl KUBJICHHS, ajle 3
PO3IMKHYTUMH KJIEMaMH. 3alpOIIOHOBaHE pillleHHs 3a0e3euye BUCOKY HaJiiHICTh BCTAaHOBIICHHS
peKuUMy poOOTH IpUIany.

KaniOpyBaHHS pO3IIITHYyTUM METOAOM Ja€ 3MOTY KOMIIEHCYBAaTH TI€BHI 1HCTPYMEHTAJbHI
MOXUOKHU BY3JIB Mpuiamy. Y MOAUIBHUKY HAIPYT'H BUMIPIOBAJIILHOTO KOJIa pO3pPOOJIEHOTO BUMIpIO-
Baya 3aCTOCOBAHO pe3ucTopu ToUHIcTIO = 1 %. J{ns xaniOpyBaHHS npuiamy Oyiio 3aCTOCOBAHO aTe-
CTOBaHE JIKEPeNo 3MIHHOTO cTpymy Hampyroio 249,45 B uactororo 50 I'u. Ilicns kamibpyBaHHS
Oyna mpoBejeHa TOBIpKa BUMIpIOBaya 3a JIOTIOMOTOI0 yHIBepcaJbHOTO KaniOpatopa M-142. Pe-
3yJbTaTH MOBIPKM BUMIpIOBaya Ha MOJIOJIIOMY Ta CTapIIOMY Jiara3oHaxX BHUMIPIOBAHHS ITOKa3aHO
B Ta0:. 1 Ta 2 BiAMoBiAHO.

Pe3ynbraTi METPOIOTTYHUX JOCITIJKEHD 1€ KIIBKOX €KCIEPUMEHTAIbHUX 3pa3KiB BUMIPIO-
BaviB 3 THM CAMUM JDKEPEJIOM CHTHAITy TUTBKH MiATBEPIWIN €(PEeKTUBHICTh 3aCTOCOBAHOTO METOIY
kanmiopyBanHs. J[>kepena 3 GpikcoBaHUM BUXIJTHUM CUTHAJIOM 3HAYHO MPOCTIIIi, JAEIIeBIIi 3a cepiitHi
yHiBepcallbHI KaJliOpaTopy 1 BUITYyCKAIOTHCSI B MOOUTBHOMY BapiaHTi. I3 3acTOCyBaHHAM TaKUX JIKe-
pei 1 po3rsTHYTOr0 METOy KamiOpyBaHHS I[I0 ONEpalil0 MOXHA BHUKOHYBAaTH O€3[0cepeHbO Ha
MICII1 BCTAaHOBJIEHHS puiaay. Tomy neit MeTo € MOOUIbHUM.

3a pe3ynpTaTaMu JOCHIIHOI eKCIlTyaTalii Oy10 OTpMMaHO MO3UTHBHI BIATYKH BiJl KOPUCTY-
BayiB TaKUX MPUJIAAIB 13 MOOAXKAHHIMHU HAJIArOJUTH CEPIiHUI BUIYCK HE TUIbKM BUMIpPIOBAaulB Ha-
IPYTU 3MIHHOTO CTPYMY, ajie i IMMTOBUX BUMIPIOBAYIB IHIIMX EKCIUTyaTalliiHUX MapaMeTpiB obia-
JTHaHHS 00’ €KTIB €JIEKTPOECHEPTETHKU.

Taoauns 1 Taoaung 2
OcHoOBHaA HAomycrime . OcHoBHa Honycrive
i . 3HAYEHHS . Bumipsi- 3HAYEHHS
% Hiiicre |Bumipsne| 3BeneHa .. % [iiicae 3BE/ICHA .
UBx | 3HayeHHs [3HAYE€HHS | HMOXHMOKa OCHOBHOE UBx | 3HaueHHS HE 3Ha- Moxuoka OCHOBHO.}
HoM | Usx, B Usx, B npuiagy, 3BCH%I:<OI HOM Usx, B ljeHHﬂB npuiany, 336}1%1:(01
% HOX(I)/I/O H, BX, % HOX(I;O u,
5 | 6000 | 60 0,00 +0,5 5 25,0 246 | -0,09 +0,5
10 12,000 11,9 -0,08 +0,5 10 50,0 49,3 -0,14 +0,5
20 24,000 24,2 0,17 +0,5 20 100,0 100,5 0,09 +0,5
50 60,000 60,0 0,00 +0,5 50 250,0 250,1 0,01 +0,5
80 | 96,000 | 961 | 0,08 +0,5 80 | 4000 | 400,7 | 0,13 +0,5
120,00
100 0 119,9 -0,08 £05 100 500,0 499,7 -0,06 £05
144,00
120 |0 144,0 0,00 £05 110 550,0 551,1 0,21 £05

BucnoBok. Po3pobnennii iHTENeKTyali30BaHU MATOBUN BUMIPIOBAY HAIIPYTH 3 TIOKpaIllie-
HUMU TEXHIYHUMH XapaKTEPUCTHKAMHU MOXKe OYTH BUKOPUCTAHHUI Ha EHEProreHepyYnX 00’ €KTax.
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Poboma euxonana 3a depoicoio0xncemnoio memoro «Pozeumox naykosux 3acad, memoois i 3acobie UMIPIOBAHHS eKC-
nayamayiiHux napamempie ooiaonanns enrekmpocmanyiny. Llugp «lapamempy. [epoicasnuii peecmpayivinuti Homep
0116U007285.
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In this paper smart shield panel of electrical operating parameter meters of energy generating facilities functionality is
analyzed. The list of functions of measuring instruments was supplemented, which allowed increasing their operational
characteristics. Methods and results of realization of these functions given for the panel board intellectualized voltage
meter of alternating current. The structural scheme of the developed panel board intellectualized meter is described,
and its main technical characteristics are given. A method of mobile calibration of the device is proposed, in which a
calibration signal source with a different fixed value is used, and the calibration process itself is controlled from the
device keyboard. A modernized detailed, and simplified calibration algorithm is present. Ref. 12, fig. 5, tables. 2.
Keywords: energy generating object, panel control unit, electrical parameter, intellectualized panel meter.
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