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OmnpIT ABTOMATHU3AlIMU IMPUEMO-CAATOYHBIX HUCIBITAHUMA JICKTPOYCTAHOBOK

XopbkoB C. A., nHxXeHep

YAMYpPTCKUIA roCcyAapCTBEHHbIA YHUBEPCUTET,

MxxeBck

Benos A. C., ®ununnos C. I., MHXeHepbl

000 “MNIT —

UHXNHNPUHI?”,

NxeBck

PaccMoTpeH mnpumep aBTOMATU3alUM MPUEMO-CAATOYHBIX MCIBITAHUN 2JIEKTPUUECKON YacTh
OypoBbIX ycTaHOBOK. [lokazaHo, 4TO aBTOMAaTM3allMsl TIO3BOJISIET TMOBBICUTH KavyeCTBO M CKO-
pOCTh TIPOBENCHUST TMPUEMO-COATOYHBIX WcTbITaHui. [IpenacrtaBieHHass MeETOAWKAa aBTOMAaTH3a-
MU TIPUEMO-CAATOUYHBIX MCTIBITAHUN MOXeT ObITb MpUMEHeHa Ui JII0OOH 3JeKTPOYCTAHOBKH.

KiroueBbie cioBa:

Ilpn 3HaYMTETLHOM OOBEME IIPUEMO-CIATOY-
HBIX WCHBITAHUI 3JeKTPOyCcTaHOBOK [1, 2], mpoBo-
IUMBIX B CJOXHBIX KJIMMATHYECKMX M ITOTOIHBIX
YCIIOBUSIX, BO3HUKAEeT HEOOXOOMMOCTbH ITOBHIIIE-
HUS UX 93P@eKTUBHOCTU. DTO OCOOEHHO aKTy-
aJbHO ISl He(Tera3oBoil oTpaciud, B YaCTHOCTHU
IJIS DJIEKTPUYECKOM YacTU OYypOBBIX YCTAaHOBOK.
DPPeKTUBHOCTh ITUIAHUPOBAHUS W TIPOBEACHUSI
TaKUX MCMBITAHWM, a Takke (POpMUPOBAHUS OT-
YETOB WCHBITAHUI MOXHO TIOBBICUTH IIyT€M aB-
toMatuzauuu. llepemaya psaa ¢yHKIUA 4Yeno-
BeKka (omeparopa) choeluaibHO pa3paboTaHHON
nporpaMMe MOBBIIIAET KaueCTBO M  CKOPOCTb
NpoBeIeHUs ucIbITaHuii. [lpn 3TOM pojb UH-
KeHepa (HajJaguuka) MO-IPEeXHEMY OCTaeTcs
MPUOPUTETHOM.

IIpouiecc TmpuUeMO-CIATOUYHBIX WCIBITAHWIA, BBI-
TIOJTHSIEMBIN TIOAPSITHOM OpraHu3alyeli, BKII0YaeT
aTanbl UX TUIAHUPOBAHMS, TPOBeAeHUs, (OpMU-
poBaHUs OTYeTa U TPEAOCTABICHUSI €Tr0 3aKas-
yuky. s mpoBeacHMS MCIBITAHUN TOAPSIYUK
JOJDKEH MMETb B CBOEM pAaCIOPSDKEHUM DJIeK-
TPOTEXHUUECKYIO JIabOpaTOpUIO, 3aperucTpUpO-
BaHHYI0 B opraHax PocrtexHanzopa.

Ha xaxmom oaTame WCHBITAHUR PEIIaloTCs
ornpejieJieHHbIe 3aayuM CO CBOel CcreuuuKoi.
DTan IUIAHMPOBAHUSI BKIIIOUAET pPa3padOTKy IIpo-
TpaMMBbl WCHBITAHUI M TIOH0OP METOOMK HX IIPO-
BEJACHUSI, a TaKKe BBHIOOp OOOpYJIOBaHUSI U TIPU-
OOpOB I peaau3aliiy MNporpaMMbl UCIbITAHUA.
Ha »srane peamuzaiuy mporpaMMbl  MOCIEIOBA-
TEJIbHO MCIBITHIBAIOT 3JIEKTPOOOOPYIOBAHHME BCEX
noApasae/icHuii 0ObeKTa M 3alMChIBAIOT PE3yJbTa-

aBpToMaTusanusd, MNpUEMO-CAATOYHLIC WCIIbITaHUA, 3JICKTPOYCTaHOBKA.

Thl UCIBITAHUIA U M3MEPEHUI B IOArOTOBJICHHBIE
11a0JIOHBI MPOTOKOJIOB. DTarn (OpMUPOBAHUS OT-
yeTa BKJIIOYAaeT B cebsl IPOBEPKY pe3yJbTaTOB
UCIIBITAHUI U O(GOPMJIICHHUE OTYETA.

ABTOMaTM3aIMs Mpoliecca WMCIbITAaHUN Cylle-
CTBEHHO BJUSET Ha CTPYKTYpy U COAEpKaHUE
MX 3TaloB, a TaKXe Ha KayeCTBO M CKOPOCThb
npoBeAeHUs wucnbiTaHuii. Ha puc. 1 1mokazaHbl
MOCJIEIOBATEIbHOCTh BBITIOJHEHUS 3TaIlOB IIpue-
MO-CIATOYHBIX HCIIBITAHUN M COAEpXKaHUE COOT-
BETCTBYIOLIMX MM 3TarioB aBTOMaTW3alMu. ABTO-
MaTU3allMio IIpoliecca MCIBbITAHUI HaYyMHAKT C
dopmupoBaHug 0a3bpl JAHHBIX OpTraHU3alUii-3a-
Ka3uMKOB U 0a3bl JaHHBIX O0OPYIOBaHUSI U
mpubopoB I TIpoBeneHMsT uUcHbITaHuin (MS
Excel). Jlamee ¢ mOMOIIBIO CHELMAIBHO pa3pado-
TaHHOW Tporpammbl [3] M3 6a3 maHHBIX BbIOMpa-
0T 3aKa3uMKa, OOBEKT M TiepeueHb O0OpyHdOBa-
HUS W TIpUOOPOB JUII MPOBEACHUSI WCIBITAHUNA U
COCTaBJISIIOT ~ TIPEABAPUTEIbHYIO OJHOJMHEHHYIO
BJIEKTPUYECKYI0 cXeMy o0ObekTa. PdparmMeHT Ta-
KO CXeMbl C yKa3zaHUEM OOBEKTa WCIIbITAHUN U
rnepeyHss mnpubopoB ToKazaH Ha puc.2. Ha
9TOM 3Tall IUIAHMPOBAHMSI UCIBITAHUM 3aKaHYU-
BaioT. CiemyeT OTMETUTb, YTO M3-3a OTCYTCTBHUS
KOHKPETHBIX JaHHBIX pa3paboTKa CXeMbl Ha
JAaHHOM 92Tare MOXeT W He coctosiTcs. Toraa
dopMupoBaHNE TIepedyHss OOBEKTOB U pa3padoT-
Ky CXEMbl BBIIOJHSIOT Ha O3Tafne MPOBEACHUS
WCTIBITAHUIA.

Bble3n aeKTpoTeXHUYECKON JabopaTopyuu Ha
MECTO WMCHBITAHUI MpearojaraeT KOppeKTUPOBKY
U YTOUHEHHE paHee COCTaBJICHHON CXeMbl OOb-
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DTarbl BHITTOJHEHUS TIporpaMMbl
JJIs1 aBTOMaTu3alunu
HpI/IéMO—CI[aTO‘{HLIX UCHBITAHUM

| |
| . |
| DTarnsl IPUEMO-CAATOUHBIX |
| HCIIBITAHUI |
| |
| |

b1 opranuzanuii
3aKa341KOB

B/J1 mpubopos

CaeneHust 06 opraHu3aluu
3aKa3unKa, OObEKT UCITBITAHUM,
IpubOpsI 1 00OPYIOBAHME,
ONHOJIMHENHAs cxema

1 000pYyIOBaHUSI

|
|
|
|
|
| N
| | TnannpoBanme MCTIBITAHMI
|
|
|
|
|

HMcnbitanust u U3MEPCHNUA,
BBOJ JAHHBIX B OKHO IIpOTpaMMbl

KoppekTupoBka 1 yTouHeHUe
OJHOJIMHEMHOM CXeMBI 00bEKTa

|
|
|
|
|
|
|
|
[MpoBeneHre NCTTBITAHMI :
|
|
|
|
|
|
|

B/I ma6soHOB
TTPOTOKOJIOB

I'eneparop otyeToB

0 pe3ysbTaTax UCITBITAHUI

dopMHpoBaHUEe OTYETA
0 pe3yJIbTaTax UCIBITAaHU]

| |
| |
| |
| |
| |
| |
| |
| |
: ®dopmupoBaHue oTIeTa :
| |
| |
| |
| |
| |
| |
| |
| |

|

Puc. 1. OcHoBHble 3TAmBI NpUEMO-CAATOYHBIX HUCTIBITAHUIA M 3Tanbl BbINOJHEHUS nporpamMmbl 1Jisi aBTOMATHU3ALMH MCNIbITAHUI

eKTa 100 pa3paboTKy HOBOI cxembl. s dop-
MUPOBaHUs CXEMBI co3daHa OuOIMOTEeKa 3Jie-
MEHTOB cxeMbl. CXxeMy COCTaBISIIOT — MyTeM
3allICM B OKHA IIPOrpaMMBI Pe3yIbTaTOB M3Me-
peHUIl TI0 KaXIOMYy 92JIEMEHTY peaJibHOW 3JeK-
Tpuueckoir cxembl. [Ipumep OKHa IJjisl JaHHBIX
HCIIBITBIBAEMOIO TpaHc(opMmaTopa IIPeACTaBIcH
Ha puc. 3. Ilporpamma ¢dopMupyeT cxemy Ha

OCHOBE 3JICMEHTOB, IIPOLICAIIMX HWCILITAHUS.
PaboTHuku naboparopyu MoOCiea0BaTeIbHO MPO-
BOIST MCHBITAHUS BCEeX OOBEKTOB MCHBITAHUHA,
BHECEHHBIX B OJHOJUHEWHYIO CXEMY.

Dtan (GopMHUPOBaHUS OTYETAa IIOJHOCTHIO aB-
ToMaTU3upoBaH. ['eHepaTop OT4YETOB (OpMUpPYET
OTYET Ha OCHOBe 0a3bl JaHHBIX I1a0JOHOB IPO-
TOKOJIOB MCIIBITAHWMI M JAHHBIX KCIBITAaHMS
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BCEX DJIEMEHTOB OMHOJMHEWHOW 3JIEKTPUYECKOU
cxeMbl oObekTa. Ha puc. 4 mokazan uHTepdeiic
OKHa TeHepaTopa oT4eToB. IIporpamma dopmu-
pyeT OT4eT B BHUAC 3allOJHEHHBIX ITPOTOKOJIOB
ucnbiTanuii. Eciy m3MepeHHble mapaMeTpbl BXO-
JIAT B JOMYCTHMBII AMamna3oH IOKa3aHWil, TO B
CTPOKE IIPOTOKOJIA TOSBISIETCS OTMETKa “‘COOT-
BETCTBYET”, B IIPOTMBHOM CJydyae — OTMETKa
“He cooTBeTcTBYeT”. OT4yeT MOXKET ObITh chop-
MHUPOBAaH Ha KOMIIbIOTEPE 3JICKTPOTEXHUYCCKOM
JJabopaTopuu JMOO Ha cepBepe TIPEeAIpUSITHS.
Otuer dopmupyror B MS Word. IloarorosieH-
HbIIA OTYET BBICBUIAIOT 3aKa34HUKYy.

3atpaThl Ha pa3pabOTKy IIporpaMMbl JIJIs
(GopMUpOBaHUS  OTYETOB  MPUEMO-CIATOTHBIX
WCIBITAHUI 3JEKTPUYSCKON YacTh OYpOBBIX YyC-
TaHOBOK OKYIIalOTCSI MeHee, 4eM 3a | rog He-
MPEepPLIBHON pPabOThl 3JEKTPOTEXHUYECKOU 1abo-
paTopuu.

IlepcrieKTUBHBIM ClIEAyeT CYWTATh IIEPEeBOI
nporpaMMbl Uil aBTOMAaTU3alMU IIPUEMO-Ca-
TOYHBIX WCIBLITAHWM B OIEPALlMOHHYIO CHUCTEMY
tuna Android.

BoiBoab!

1. DddeKkTUBHOCTh TUITAHUPOBAHUS W TIPOBE-
JNEHUST TIPUEMO-CIATOYHBIX WCIBITAHWI, a TaKXKe
(opMupoBaHUS OTYETOB MCIIBITAHUI 3JIEKTPOYC-
TaHOBOK MOXHO TIOBBICUTH TIyTEM aBTOMaTu3a-
LMK TIpoliecca MCIIbITAHUI.

2. ABTOMaTu3alusl  IIO3BOJISIET  YBEJIUYUTH
MPOMU3BOAUTEIBHOCTh TPyJa IIEPCOHAA 3JIEKTPO-
TEXHUYECKOI aboparopuyd 3a C4YeT Iepenadyu
yacTh (PYHKLMIA orepaTopa CIeLMalbHO pas3pa-

0OTAaHHOI TporpamMMe, KOTopasi O0ecIeYrnBaeT
BBICOKHE€ CKOpPOCTb IIPOBENCHMSI MCHBITAHUNA U
Ka4yeCTBO ITOJATOTOBKM OTYETOB.

3. IlpeacraBieHHass MeTOOMKA aBTOMaTH3a-
UM TIPUEMO-COATOYHBIX HMCHBITAHUA U (HOpMU-
pOBaHUsI OTYETOB MCHBITAHUN 3JEKTPUYECKOI
YacTh OypOBBIX YCTAHOBOK MOXET OBbITh MpUME-
HeHa IJIsl JII000T0 JPYroro 3JeKTPOTEXHUYECKOTO
00BbeKTa.
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Experience in automation of the acceptance tests of electrical installations

Khor’kov S. A., Belov A. S., Filippov S. G.

An example of automation of the acceptance tests of the electrical part of drilling rigs is considered. It is shown
that automation can improve the quality and speed of acceptance tests. The presented procedure for automation of

acceptance tests can be applied to any electrical installation.

Keywords: automation, acceptance tests, electrical installation.





