[ocynapcTeeHHas cuctema obecneyeHns eaMHCTBaA N3MEPEHUiA
NMPEOBPA3OBATENN UBMEPUTEJbHbLIE AE
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1 O6uwme nonoxeHus

1.1 Hacrosiwas wmeToauka NOBEpk pacnpocTpaHseTcAs Ha npeobpasoeaTtenu
usmepuTencHele AE (nanee — npeo6pasosatenu), usrotoeneHHsie OO0 «dupma «AnekTo-
OnNEKTPOHUKC» MO TEXHUYECKUM ycnosuam AEMI1.410160.001TY, u yctaHasnueaer METOAMKY MX
NepBUYHOIA U NePUOAUYECKO NOBEPOK.

1.2 HacToswan metoauka nosepku npumeHsercs AnsA noBepkn npeobGpasoBartenemn,
Ucnonb3yembix B kayecTee pabounx CPEACTB M3MEPEHWI B COOTBETCTEBUM C:

- FOCYyAapCTBEHHOA NOBEPOYHOM CXemoi Ans CPpeaCTBE W3MEpeHWW nOCTOSHHOro
SNEKTPUYECKOro  HanpsXKEeHUS W 3NEeKTPOABWXYLIEeA Cunbl, yTBepxaeHHon [pukasom
Poccranpapra ot 30 gekabps 2019 r. Ne 3457,

- FOCYAapCTBEHHONW NOBEPOYHOM CXemoW Ans CPEeACTB M3MEpPeHWW nepemMeHHoro
SNeKTpu4eckoro HanpskeHuss ao 1000 B B guanaszoHe vactor ot 1-10 fo 2:10° ru,
yTBepxaeHHo# MNpukasom PocctanaapTa ot 03 ceHTAbpsA 2021 r. Ne 1942;

- FOCYAAPCTBEHHOW NOBEPOYHON CXEeMOW ANA CPeAcTB U3MEepeHUA cunbl NOCTOAHHOrO
SNeKTpu4eckoro Toka B pAuanasode ot 1-107° po 100 A, yreepxaeHHon [lpukasom
Poccranpapra ot 01 okts6ps 2018 r. Ne 2091;

- FOCYAAPCTBEHHOW NOBEPOYHON CXEMOW ANA CPeacTB U3MEpPEeHWA Cunbl NepemMeHHoro
anekTpudeckoro Toka ot 1-10° go 100 A B gmanasoHe uactorT or 1-10° Ao 1-10° Iy,
yTBepxaeHHo! MNpukasom PoccTanaapTa ot 17 mapra 2022 r. Ne 668,;

- FOCYAapCTBEHHON NOBEPOYHOI CXEMOW ANA CPeACTB W3MepeHuit BPEeMEeHW U YacToThI,
yTBepxaeHHo#n MNpukasom Poccradgapra ot 31 wions 2018 r. Ne 1621.

1.3 B pesynbtate nosepkn AOMKHBI  GbiTb NOATBEPXAEHbl MeTponoruyeckue
XapakTepucTuku npeobpasoeareneii, npuseaeHHsie B MpunoxeHum b.

1.4 Tlpu onpeaenexHun MeTponoruyeckux Xapaktepuctuk npeobpasoBarteneit B pamkax
npoBoAuMoi nosepku ofecneuMBaeTcA nepefaYa eaMHUL BENWMMH B COOTBETCTBUM
C FoCyAapCTBEHHbLIMU NOBEPOYHLIMM CXeMaMK, NOATBEPXAAIOLLaN NPOCNEeXWBaeMOoCTb K:

- FOCYAApCTBEHHOMY MEepPBUYHOMY 3TanoHy eAuHUUBLI 3NEeKTPUHECKOro HanpsXeHus
raT 13-01;

- TOCYAapCTBEHHOMY NEpBUYHOMY CneuuanbHOMy 3TanoHy eauHWUUbI 3MNeKTPUYECKOoro
HanpsbkeHus (BonbTa) B AuanasoHe yactor ot 10 go 3-107 My AT 89-2008;

- FOCYAaApCTBEHHOMY NEpPBUYHOMY 3TanoHy eAWHULLI CUMbl NOCTOSHHOrO 3neKTpuYecKkoro
Toka 3T 4-91;

- FOCYA3PCTBEHHOMY  NEPBUYHOMY  CNeLWanbHOMy — 3TanoHy  eauHuUsl  CUMbl
SneKTpu4eckoro Toka B Auana3soHe Yactot ot 20 go 1-10° My AT 88-2014:

- FOCYAAPCTBEHHOMY NEpBU4YHOMY 3TarnOHy eAUHWUL, BPEMEHM, YacTOTbl U HALUMOHANLHOM
LKanbl BpemeHun MN3T 1-2022.

1.5 WHTepsan mexay nosepkamm — 6 ner.
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2 MMepeyeHb onepauuin NOBEpPKU

2.1 Tpu npoBeAeHWU NOBEPKM BLIMOMHAIT OnepaLum, ykasaHHble B Tabnuue 1.

Tabnuuya 1
O6s3aTenbHOCTb BbINOMHEHWUA Homep pazgena (nyHkTa)
onepauuv NoBepKu npu METOAMKW NOBEPKM,
HavmeHoBaHue onepauuu NoBEpKU nepBMIHOM NEpMOANIECKOi . xor?; gga(:nmaggna::ema
noeepke noeepke onepaLyus NoBepk
BHewHwWiA ocmoTp cpeacTea Oa Oa 7
W3MEDEHUIA
KoHTponb ycnosuid noBepku u [a Oa 8.1

NOAroTOBKa K NOBEpKe

(Npv NOAroTOBKE K NOBEPKE M
onpoboBaHMKU CpeacTBa U3MEpPEHWi)
lpoBepka aneKTpUYecKoro Oa la 8.2
COMPOTHBIEHUA U30NALMK

(npw NoAroToBKE K NOBEPKE U
onpo6oBaHUKM CPeACTBa U3MEPEHMUI)
OnpoGosaxue Oa Oa 8.3
(Npn noaroToBKe K NOBEPKE U
onpoboBaHuK cpeacTea 3MEPEHUiA)

MNpoeepka nporpammHoro Oa Oa 9
obecnevyeHvn cpeacTea UsmepeHuit
OnpeneneHue METPONOru4eckux Oa Oa 10

XapaKTepucTUK CpeacTea U3MepeHuit
W NOATBEPXKAEHUU COOTBETCTBUA
cpeacTea usMepeHui
MeTponorn4yeckum TpeboBaHuam

2.2 Mpn nonyyeHun OTpULATENbLHOrO pesynbTata B NpoOUEcce BbinonHeHus noboi
13 onepauui npeobpasoearens GpakyloT 1 ero NoBepKy NpekpaLlaioT.

3 TpeGoBaHuA Kk yCNOBUAM NPOBeAEHUSA NOBEPKH

3.1 lNpwn npoBeaeHnn noeepkn cobnioaaloT YyCnoBus, npueeaeHHbIe B Tabnuue 2.

Tabnuya 2

HopmanbHoe 3Ha4YeHue
Bnusiowas senMynHa (AMana3oH HopmanbHbIX %ﬁ%’fg;&?
3Ha4YeHWn)
Temneparypa okpyxaiLyero soaayxa, °C 23 £5
OtHocuTenbHas BNaXHoOCTh Bosayxa, % ot 30 go 80 —
AtmoctepHoe aasnenue, kla (Mm pr.cT.) ot 84,0 o 106,7 —
(oT 630 go 800)

HanpsxeHue nuTaloLwen ceTu nepemMeHHoro unum HomuHanbHoe +2%
NOCTOAHHOrO TOKa, B 3Ha4YeHue
YacToTta nuTaloLei CEeTM NepeMeHHoro Toka, My 50 +05
ConpoTusnenue Harpysku, Om:

- aHanoroBbIV Bbixog TUNa A unu E 2500 + 500

- aHanoroBebIv Bbixog TMna B unu C 250 + 50

4 TpeGoBaHMA K CNeUManMCTam, OCYLECTBNSIOWWM NOBEpKY

4.1 K npoBejeHVi0 NOBEpKW [AONYCKATCA NUUa, SBNAKWMECS CcheuuanvucTamm
OpraHusauuii, aKKpeAWTOBaHHLIX Ha NpaBO NPOBEAEHWS NOBepkM B 0O6nacT W3MEepeHuit

SNEeKTPOTEXHWYECKMX N MarHUTHbIX BENUYMH, NOATBEpPAVBLUME KBanwudUuKauuvio B aTow obnactu
W3MEPEeHUNA.

Jluct
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4.2 TlepcoHan, AonylweHHbIi K noBepke, Nepea HadyanoMm paboT AOMKeH U3y4nThL
HACTOALLYI0 METOAUKY NOBEPKM U SKCTIMYaTaLMOHHYIO AOKYMEHTALMIO Ha NOBEPAEMOE CPEACTBO
W3MEpEHUil U NpUMEeHseMbie CPeACTBa NOBEpKY.

5 MeTponoruyeckue u TexHu4eckue TPeGOBaHMS K CPEACTBaM noBepkKu

Mpu npoBeseHWM NOBEPKM NPUMEHSIOT OCHOBHbIE W BCNoMmorartenbHble CcpeacTea
nosepku, npueegeHHbie B Tabnuue 3.

Tabnuya 3

CONPOTUBNEHNS U3ONALMK
(npu nogroToske

K noBepke W onpoboBaHum
CPeACTBa U3MEepPEeHWiA)

Onepauus nosepku, MeTponoruyeckue 1 TexHuyeckue TpeGoBaHNs MNepeyeHb
Tpebywwan npuMeHeHue K CpeJcTeam noeepku, Heobxogumbie pexoMeHAayeMbix
CpeAcTs NOBEpKH A4NA NpOBEAEHWUNA NOBEPKU CPEACTB NOBEPKM
n.8.1 KoHTponk ycnoswuii CpeacTsa u3amepeHuit Temneparypsi BO3ayxa MpuGop
NOBEPKK U NOAroTOBKa B AnanasoHe uamepeHuii ot + 18 o + 28 °C KOMBUHUPOBAHHBIW
K noBepke C npegenamu gonyckaemoi abconoTHOM Testo 608-H1
(npu nogroToske norpeluHocTu He Gonee £ 0,5 °C (per. Ne 53505-13)
k nosepke u onpoGosaHuu | Cpeacrea M3MEpEeHWIA OTHOCUTENBHOW BNAXHOCTH
CPeAcTBa U3MEPEHWIA) BO3Ayxa B AuManasoHe uamepeHuii ot 30 go 80 %
C npegenamu gonyckaemoit abconioTHOM
norpelHocTy He Gonee + 3 %
CpeacTsa usmepeHuii abConoTHOMO AaBNEHUA
B AvanasoHe usMmepeHui ot 84 no 106 klMa
C npegenamu gonyckaemoit abconoTHOM
NorpeLuHocTy He Gonee + 0,5 kMMa
CpeacTsa U3MepeHuii HanpsHKEHNUs NOCTOSHHOMO MynstumeTp
TOKa B AnWanasoHe naMmepeHuii ot 23 o 225 B uucpposoii 34401A
C npegenamm gonyckaemMol OTHOCUTENBHOM (per. Ne 54848-13)
norpeiwuHoctk He 6onee + 0,5 %
Cpeacrea usmepeHuit HanpsXeHus nepeMeHHoro Mpubop anekTpo-
TOKa B AnanasoHe uaMepeHuit ot 225 o 235 B U3MepUTENbHbLIN
yactotoi 50 'y c npegenamu gonyckaemoit U1cpOBOiA LUMTOBOM
abconioTHol norpelHocTH He Gonee + 1,5 B LB2101-011
(per. Ne 79094-20)
CpeacTea n3amepeHuii YacToTbl NePEMEHHOro ToKa MpuGop anekTpo-
B AuanasoHe uamepeHuii ot 49,5 0o 50,5 Ny W3MepUTEnbHbINA
C npefgenamun gonyckaemoi abconoTHOM LUucbpoBOA LUMTOBOW
norpewHocTH He 6onee + 0,15 Ny L2101
(per. Ne 79094-20)
n.8.2 Npoeepka Cpeactea uamepeHuit CONPOTUBNEHUA U3ONALMM MeraommeTp
3NeKTPUYECKoro ANEKTPUYECKUX Lienerd HOMWHANBHOro 3HAYeHUA 3C0210/2

100 MOM ¢ BbIXOAHBLIMK HaNPSXKEHUAMM
nocTosHHOro Toka (500 + 50); (1000 + 100);
(2500 + 250) B, knacca To4HOCTH 2,5

(per. Ne 21320-01)

n.8.3 OnpoGosaHue OnepauuonHan cuctema — Windows XP/Vista/7/8/10 MNepcoHanbHbli

(npu nogroToske K Bupeoanantep — SVGA (1024x768) KoMmnbioTep

noeepke v onpoGosaHun | Hanuuwe uxTepdeiica USB

CpeacTBa UsmepeHui) —_ ApanTep
RS-485-USB

n.9 MNMpoeepka OnepauuoHHas cuctema — Windows XP/Vista/7/8/10 lMNepcoHanbHbIi

NporpaMmMHoro BuaeoananTep — SVGA (1024x768) KOMMbHOTED

obecneyenus cpeactsa Hanwymne uHtepdeiica USB

U3MepeHui — Anantep
RS-485-USB

Jluer
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lMpodonmxerue mabnuysi 3

Onepauus noeepku,

Tpebywas npuMeHeHe
CPEeACTE NOBEpPKU

MeTtponoruyeckue u TexHuueckue TpeboBaHUs
K cpeacTBam nosepku, Heobxoaumeble
ANs NPOBEAEHUA NOBEPKM

MNepeyeHb
peKkomeHAyeMmbix
CpPe/CTB NOBEPKU

n.10 Onpegenexve
METPONOrMYecKux
XapaKTepucTMK CpeacTBa
U3MEPEHWIA U
NoOATBEPXAEHWUN
COOTBETCTBMS CpeAcTsa
M3MEepeHUin
METPONOTUYECKUM

TpeboBaHuAM

KanuGpaTopbl MHOrOYHKUMOHANbHbIE,

obecneyunBalolme BOCNPOU3BEAEHUE:

- HanpsXXeHWs NOCTOAHHOrO TOKa B AWanasoHax:
- o1 0 fo 329,9999 mB ¢ npeaenamu
Aonyckaemo aﬁcomo'moﬁ NOrpeLUHOCTH
He Gonee + (U-20-10° + 1 MKB);

- ot 0 go 3,299999 B c npegenamu
[onycKkaemMoi aﬁoonmnoﬁ NOrpeLUHoCcTH
He Gonee + (U-11-10° + 2 MkB);

- ot 0 no 32,99999 B ¢ npegenamu
Aonyckaemon aﬁconmuon NOrpeLLHOCTH
He Bonee + (U-12:10° + 20 MKB);

- ot 30 ao 329,9999 B ¢ npeaenamu
Aonyckaemon aﬁcomomoﬁ NOrpeLLIHOCTK
He Gonee + (U-18:10° + 150 MKkB);

- o7 100 go 1020 B ¢ npegenamu
Aonyckaemon a6comomoﬁ NOrpeLLIHoCTH
He Gonee + (U-18:10° + 1500 MkB);

- CWnbl NOCTOSIHHOTO TOKa B AWanasoHax:

- ot 0 no 3,29999 MA c npeaenamu
Aonyckaemon aﬁcomo'rHon NOrpeLLUHOCTH
He Bonee + (/-100-10° + 0,05 MKA);
- o1 0 fo 32,9999 mMA ¢ npegenamm
Aonyckaemon aﬁcomo'mon NOrpeLUHoCcTH
He Gonee = (/-100-10° + 0,25 MKA);

- HanpsiKeHWs NepeMeHHoro Toka B AuanasoHe

yactoT oT 45 'y go 1 Ky B AManasoHax;

- o1 3,3 ao 32,9999 B ¢ npepenamm
JonycKkaemoit aﬁcomomon NOrpeLLHOCTH
He Bonee + (U-150-10° + 600 MkB);

- o7 33 go 329,999 B ¢ npegenamu
Aonyckaemoi abConioTHO| NOrpeLLHoCTH
He Gonee + (U-190-10° + 2 mB);

- o7 330 go 1020 B ¢ npeaenamu
Aonyckaemomn a6como11-|on NOrPELLHOCTH
He Bonee + (U-300-10° + 10 MB);

- CHIbl NEPEeMEHHOro ToKa B AWana3soHe YacToT

ot 45 'y ao 1 k'Y B AManasoHax:

- 0T 33 fo 329,999 MA ¢ npeaenamu
Aonyckaemow aﬁcomomoﬁ NOrpeLUHOCTH
He Gonee + (-0,04-102 + 20 MKA);

- o7 0,33 go 1,09999 A ¢ npeaenamu
Aonyckaemoit aﬁcomo‘mou MOrpeLUHoCTU
He Bonee + (-0,05-10% + 100 MKA);

- o7 1,1 o 2,99999 A ¢ npegenamu
AonycKaemown aGoomo'moﬁ NOrpeLUHoCTH
He Bonee + (-0,06-10% + 100 MKA);

- CWIbl NEpPEMEHHOro ToKa B AUanasoHe 4acToT

ot 45 go 100 Ny B guanasoHe ot 3 go 10,9999 A

C Npegenamu aonyckaemoi a6comomoﬁ

norpewwHocTu He Gonee + (-0,06-107% + 2 MA);

- CMNbl NepeMEeHHOro ToKa B AWanasoHe YacToT

ot 100 go 1000 Ny B guanasoHe ot 3 Ao 10,9999 A

C npeaenamMu 4onyckaemoi aﬁcomon-loﬁ

norpewwHocTy He Gonee + (1-0,1-10% + 2 MA);

- 4acToTel B gnanasoHe ot 0,01 My go 2 MMy

C npeaenamu Jonyckaemon ornocm‘enbnoﬁ

norpetuHocTu He Gonee + (£2,5-10° + 5,0-10°) ry

KanwbpaTtop mHoro-
hYHKUMOHANbHBIA
Fluke 5520A

(per. Ne 29282-05)
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lMpodomxeHue mabnuysi 3

COOTBETCTBUA CpeacTea
W3mMepeHuin

norpewuHocTy He Gonee + (0,00004-U + 0,000007) B;
- 10 B ¢ npegenamu aonyckaemoi abGconioTHOM

Onepauus noBepkw, MeTponoruyeckue u TexHudeckue TpebosaHun MepeyeHb

Tpebyiowan npuMeHeHne K cpeacTsam noeepku, Heobxoaumble peKkoMeHayeMbix

CPEe/ACTB NOBEPKM ANA NpoBeAeHWs NOBEpPKU CpEefCTB NOBEPKU
n.10 Onpenenexue CpeacTtea namepeHnii HanpsXeHUs NOCTORHHOMO MynbTumeTp
METPOMOrMYecKnx TOKa C npejienaMn U3MepeHuii: uudposoit 34401A
XapakrepucTuk cpeactea | - 100 MB ¢ npeaenamu gonyckaemoii abconioTHoOM (per. Ne 54848-13)
U3MEpEeHMiA norpewwHocTu He 6onee + (0,00005-U + 0,0035) MB;
noATBEePXAEHUU - 1 B c npegenamu gonyckaemoit abconioTHOR

METPOMOrn4eckum norpeluHocTu He 6onee + (0,000035-U + 0,00005) B
TpeboBaHuAM
KaTyLuku 3nekTpuM4Yeckoro ConpoTUBNEHUs KaTywka
C HOMUHanbHLIM 3HaveHuem 100 Om knacca 3MNEeKTPU4ECKOro
ToyHocTk 0,01 COMNPOTUBNEHWUA
P331
(per. Ne 1162-58)
025BT-1500M+£5 % HarpysouHble
025BT-24kOM+5% pesuncTopbl
OnepauvorHas cucrema — Windows XP/Vista/7/8/10 | MepcoHanbHbIN
Bupgeoapantep — SVGA (1024x768) KOMNbioTEP
Hanwywue uwhtepdeiica USB
—_ ApanTep
RS-485-USB

Mpumevyanune - [lonyckaeTcs WCNONb30BaTb NPWU NOBEPKE ApPyre YTBEPKAEHHbIE W
aTTecTOBaHHbIe 3TaNOHbl eAUHUL BENWYWH, NOBEpEeHHble CPEeACTBa W3MEPEHUI YTBEPXKAEHHOro TUNa,
YAOBMNETBOPAKLIME METPONOrUyeckuM TpeboBaHWAM, yKasaHHbIM B HacToswen Tabnuue.

6 TpeGosanua (ycnoeus) no o6ecneyeHunio 6@30NacHOCTH NPOBEAEGHNS NOBEPKM

6.1 K npoBeaeHuio noBepku AONYCKAETCA MEPCOHan, UMEOLWWA KBanudUKaLMOHHYIO
rpynny no anektpobesonacHocTu He Hke 1.

6.2 Ina npeaynpexaeHWs NOPaXeHWs 3NEeKTPUYECKUM TOKOM npU NpOBEAeHUM

MPOBEPOK [AOMKHbI BbINONHATLCA «[lpaBuna TexXHWU4ECKOW 3KCnnyaTauuu 3neKTPOyCTaHOBOK
notpebutenei», «Mpasuna no oxpaHe Tpyaa NpW JKCMNyaTauuu 3NEKTPOYCTAHOBOK», a Talke
TpeboeaHusa, npuBeaeHHble B rOCT 12.3.019-80, HOPMAaTHUBHO-TEXHWUYECKOW "
SKCMnyaTauWoHHON AOKYMEHTaUun Ha npuMmeHsiemoe obopyaoBaHme.

6.3 Cpeactsa noBepkn, KOTOpbie MOANEXAT 3a3eMNEHUI0, AOMKHbI ObiTb HaAEXHO
3a3eMmeHb!.

BHUMAHMWE! Ha uamepuTencHbiX W ceTeBbIX Knemmax npeoGpasoBarens
Npu NoBepKe MOXEeT NPUCYTCTBOBAaTL ONacHOe AN XU3HU HanpskeHue.

BHUMAHMWE! Bo um3bexaHue ynapa 3NeKTPMYECKMM TOKOM 3anpeljaeTcs

NMPOU3BOAWTL BHEWIHME NPUCOEAWHEHMA, He OTKNIYMB BXOOHOW CMrHan m HanpAXxeHue
NUTaHKA npeobpasoBarens.

Wam.| Nuer

Ne gokym.

Mogn.
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7 BHewWwHMA OCMOTP CpeacTBa U3MEepeHUN

7.1 Mpn  npoBeaeHuM  BHELUHEr0  OCMOTPA  YCTAHABMMBAOT  COOTBETCTBME
npeoGpasosarens cnegyowmm TpeGoBaHnAM:

- OTCYTCTBUE MEXaHWYECKUX MNOBPEeXAEeHWA KOoprnyca, KpbilKW, MPUCOSAUHUTENbHbBIX
KOHTaKTOB, huKcaTopa;

- HanNW4Yne YeTKOW MapKMPOBKM;

- Hanu4ve 1 UenocTHOCTb NNOMGbI NPeanpPUATUS-U3rOTOBUTENS

- COOTBETCTBME HOMEPA, yKa3aHHOro Ha MapkMpPOBOYHOW HaKnewke, HOMEpY, ykasaHHOMY
B nacnopTe npeobpasosarens.

7.2 lNpeoGpasosaTenb, He COOTBETCTBYIOWWA NEPEYUCNIEHHBIM TpeboBaHuAM,
K AanbHeWLueih noBepke He A0oNyCcKaeTcs.

8 MoproTtoeka k noBepke u onpo6oBaxmue cpeacTBa M3MepeHnn
8.1 KoHTpons ycnoBui noBepku M NoAroToBKa K noeepke

8.1.1 lNepea npoBeaeHvWeM NoBepkM M B MpPOLECCE BbINOMHEHWS onepauvii NoBepku
NPOBEPAKT W KOHTPONWPYIOT COOTBETCTBUE YCMNOBWA NOBEpPkU TpeGOBaHUAM, NPUBEAEHHLIM
B N.3 HaCTOALEA METOANKNA NOBEPKH.

8.1.2 Nepen nposeaexvem nosepku npeobpasosaTens BblAEPXMBAIOT B HOPManbHbIX
KNMMaTU4eCKux yCrnoBuax He MeHee 2 4acos.

8.1.3 Cpeactsa noeepkv noarotasnusaioT Kk paboTe B COOTBETCTBUM C TpeboBaHMAMMK
3KCNNyaTaUuuoOHHOW JOKYMEHTALMUM Ha HMX.

8.1.4 Ha «omnbloTep ycTaHaBNWBAIOT CEPBUCHOE NpPOrpaMMHOE oBecnedeHue
ansa pabotbl ¢ npeobpasosarenem.

8.2 Mposepka 3neKTPUYECKOro CONPOTUBNEHNA U3ONALUM

8.2.1 Mpn M3MepeHWN 3NEKTPUYECKOro CONPOTUBNEHUS W3ONSLMM Mexay BXOAHbIMW
USMEPWTENbHLIMA  LUEeNAMW U OCTanbHbIMK  [OCTYNMHBLIMW  3NEKTPUYECKUMM  LIensmMMm,
COoeAnHEeHHbIMK BMECTe, NPUKNaabIBaloT UCNbITaTeNbHOe HanpsXeHWe NOCTOAHHOrO ToKa:

- (2500 + 250) B — ans npeoGpasoeateneit AE857, AE3855, AE4855 ¢ HOMUHaNbHBIM
BXOZHbIM HanpsXeHuem cebile 660 B;

- (1000 + 100) B — ans npeoBpasosateneit AE855, AE857, AE3855, AE3857, AE4855
C HOMWHaNbHbIM  BXOAHBIM  HanpskeHuem ceblwe 250 fo 660 B BKNOYUTENBHO:
ans npeobpasosareneit AESS6;

- (500 +50) B - ans npeobpasoeaTteneit, He BOweAWMX B NepeyvncrneHHble paHee
rpynnbl.

8.2.2Mlpn W3MEpeHUN 3NEKTPUYECKOrO COMPOTUBMEHUS W3ONALMN Mexay uensko
SNEKTPOMUTaHUA W BbIXOAHLIMW  3NEKTPUYECKUMMU LENsMM, COEAMHEHHbIMW BMECTe,
NPUKNaALIBAIT UCMbITaTENbHOE HaNPsXeHUe NOCTOsHHOro Toka (500 + 50) B.

8.2.3 Nokasanus, onpepensiowme  aneKTpUYECKOe CONpPOTUBNEHUE  U30NALMM,
OTCHMTLIBAIOT MO WCTEYEHWM BPEMEHMW, 3a KOTOPOE MOKa3aHUA MEeraoMMeTpa MpaKTUYecKU
YCTaHOBATCH, HO HEe MeHee 5 c.

8.2.4 PesynbTaThl NpOBEpKW CYMTAIOT YAOBNETBOPUTENbHBLIMM, €CNM  3HAYEHWS
COMPOTUBINEHUA U30NALWK COCTABNAT He MeHee 100 MOwm.
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8.3 OnpobGoBanue

8.3.1 MNopkniovaoT npeobpasoeatent Kk KOMNbIOTEPY NO WHTepdeiicy RS-485,
ucnonesys apantep RS-485-USB. Ha npeoGpasoBaTent nogalT HanpsyKeHUe nNUTaHus
B COOTBETCTBMM C NapaMeTpamin UCTOYHWUKA NUTaHWA, YKa3aHHbIMU Ha MapKUPOBOYHOW HaKnenke
npeobpasosarens.

8.3.2 3anyckaloT nporpaMMmy ANs  KOH(WIYPUPOBAHWA, YCTaHaBNWBAaOT CBA3b
C KOMMNbIOTEPOM, NpOBEPSAIOT kKoHGUrypauuio npeobpasosBatens WM npu Heo6XOAUMMOCTM

BOCCTaHaBNMBalOT HEOOXOAUMYIO  KOHMrypauuilo B COOTBETCTBMM C  PYKOBOACTEBOM
Mo aKCnnyaTauvum.

Mpumevyanune - Onucanne paboTbl C NporpamMMoit Ans KOHUIrypUpOBaHUS NpUBEAEHO
B PYKOBOACTBE NO 3KCNNyaTauuu Ha npeobpasosarens.

8.3.3 CuMTaHHas KOHGUrypauus [OMKHa COOTBETCTBOBaTb 6a30BOW KOHGMrypauwu
B COOTBETCTBMM C MapKMpoBKOW, HaHeceHHoW Ha npeobpasoBatene, wnu 3anucu
B COOTBETCTBYIOLLEM pa3aene nacnopra.

8.3.4 MNocne BbLINONMHEHWA NPOBEPKU W YTEHUS WH(OPMALMOHHBLIX AaHHbLIX NPOrpammy
ANA KOHPUIYPUPOBAHUSA 3aKPbIBAIOT.

9 MMposepka nporpammHoro ob6ecneyeHun cpeacTea H3IMEpPeHUN

9.1 MNpoeepky  nporpammHoro  obecneyeHWss NPOBOAAT NyTEM  CPaBHEHWS
MASHTU(UKALMOHHBIX  AaHHbIX  BCTPOEHHOrO  MporpaMMmHoro  obecneyeHus (NO)
C NAGHTUDUKALNOHHBIMK JaHHBIMW, NPUBEASHHBIMUA B ONUCaHUK TUNa.

9.2 YrteHne wuaEHTU(UKAUMOHHBIX AaHHBIX BCTpoeHHoro MO  ocywecTtenswT
B CnyXeGHOM pexume C UCNOMb3OBAHWEM MPOTPaMMbl  ANA  KOH(UIypUPOBAHUSA.
Mocne ycraHoBku cBasv c npeoBpasosatenem B none «BctpoenHoe MO», pacnonoxeHHom
B JIEBOM HWXHEM Yrny OKHa nporpaMmbl, oTobpaxaeTcs BEpCUs W KOHTPONbHas CymMma
BcTpoeHHoro MO.

9.3 VpeHTUMKaUMOHHBIE [aHHble nNpoBepseMoro BeTpoeHHoro [0 AomKHbI
COOTBETCTBOBaTb AaHHLIM, NPUBEAEHHbLIM B ONUCaHWK TUNA.

10 OnpepeneHue METPONOrMYECKMX XapaKTEPUCTUK CPEACTBAa M3IMEPEeHWH M
noaTBepPXASHWM COOTBETCTBMA CPeACTBa M3MEPeHUA MeTPONOrMYeCcKMM TpeGoBaHHMAM

10.1 OBwme NnonoxeHus

10.1.1 OcHosHyio norpeluHocTs npeobpasosartens onpeaensioT no uncposomMy Bbixoay
U K2XKAOMY M3 MMEIOLLMXCA aHanorosbiX BbIXOAOB (OT OQHOrO A0 TPeX).

10.1.2 Mo 3asenenvio Bnagensua npeoGpas3osaTens Wnu nuua, NPeACTABUBLLErO €ro
Ha Nnoeepky, AonyckaeTCA NpOBOAWTL NOBepKy npeobpasosaTtens ANA pexuma, B KOTOPOM OH
OGyAeT Ucnonb30BaThes.

10.1.3 lo Hayana noBepku npeobpasosatens uHTepdenc RS-485 pomkeH 6biTh

NOAKNIYEH K KOMMbIOTEPY, K KaXKAOMY aHanorosBoMy BbiXody AOMmKeH ObiTe NOAKNIONEH
Harpy3ouHbiy pe3vcTop.
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10.1.4 [ina  npoBepkM OCHOBHOW  NOrpPeLIHOCTH  NO aHanorosoMy  BbIXo4y
nocnenoeaTtenbHO C HarpysoyHbIM pE3UCTOPOM AomkHa ObiTh NOAKNKMEHa KaTylwka
3NeKTpU4YecKoro ConpoTUBMNEHUA C HOMUHAanNbHLIM 3Ha4yeHnem 100 Om.

10.1.5 [ina KOHTpPONA nNapameTpoB No UMdPOBOMY UHTEPdEACY NPUMEHSIOT CEpPBUCHYI
nporpammy «MetAE».

Mpumeyanue - Onucawme paboTbl C CepBUCHON nporpamMmolt «MetAE» npuBeaeHo
B NPUNOXEHUU A.

10.1.6 MNMepea Hayanom usMepeHWidi HEOBXOAMMO MOAATE HaNpsXKEHWEe NUTAHUS
Ha npeobpasoBaTens, yCTaHOBUTL CBA3b Mexay npeobpasosaTenem W KOMMNbIOTEPOM, NoaaTh

HOMWHanNbHLIA BXOAHOW cCUrHan W BblgepkaTb npeobpasoBaTens B TeYEHUE BpPEMEHW
ycTtaHoBneHus paboyero pexuma pasHoro 10 MuH.

Mpumeyanue — [Ana npeobpasosareneii ¢ OBYMS HOMUHanNbHbIMW 3Ha4YeHWAMKM BbiIOUpaloT
MakCUManbHOe HOMUHAaNbHOe 3Ha4YeHue.

10.1.7 lNpwu npoBeaeHnn Nposepku No LMGPOBOMY BbIXOAY 3HAYEHWUS ANA UIMEPAEMbIX
NapamMeTpoB ONpefenslT Kak pesynbTaT YMHOXEHUS CYMTAHHOTO KOAa Ha 3HayeHue LeHb
€AnHUUbLI Mnajwero paspsga; ecnu HabniogaeTca cnyvyalHoe YepefoBaHUe CMEXHbIX KOAO0B,
TO CYWTLIBAIOT KOA, COOTBETCTBYIOLUMIA 3HAYeHWI0 napameTpa, HauGonee oTnNUYaOLLEMYCH
OT U3BECTHOr0 3Ha4YeHUA napameTpa, BOCNPOU3BOAMMOro kanubpaTopom.

10.1.8 OcHoBHyl0 abConioTHy nNOrpelHoCTe NO UWPOBOMY BbIXoZy AN BCex
NpoBepAeMbiX TOYeK onpeaensioT no opmyne:

A= (g Np) — Xoi, (1)
rAae g — UueHa eauHWLbl MNaaLlero paspsaa;

N; — 3HaYeHne CYMTaHHOro BbIXOAHOMO KOAa B NPOBEPAEMOW TOYKE;

Xoi — 3Ha4YEHNe M3MepAEMON BENUYMHBI B NPOBEPSEMON TOYKE B eAuHULIaX U3MEepPSEMOi
BENUYMHbI, yCTaHOBNEeHHoe no kanubpaTtopy.

10.2 TMposepka ocHoBHo NorpeluHocTH npeoGpasoeatens AE854 no ucdhpoBoMy BbiXoay

10.2.1 OCHOBHYI0 NOrpPeLIHOCTE M3MEPEHWIA CpefHeKBaAPaTUYECKOr0 3HAYEHWUs CUMbi
NEPEeMEHHOro ToKa Mo UM(POBOMY BbIXOAY ONpeAenAloT METOAOM CPaBHEHWS W3MEPEHHOro
3Ha4YeHWUs CUnbl TOKa C U3BECTHLIM 3HaYeHUEeM, BOCNPOU3BOAUMBIM KanubpaTopom.

10.2.2 MNposepky ocHOBHOW  aBGCOMIOTHOM  NOrPELUHOCTM U3MepeHus cpefHe-
KBaApPaTU4ECKoro 3HaYeHWsi CUnbl NepeMEeHHOro Toka B NepBOM AuanasoHe I,c; U BO BTOPOM
AvanasoHe Iy, NPOBOAAT B CNeAyLMX TOYKaX AWana3oHOoB U3MEDPEHUN:

- (0,15 0,25; 0,5; 1,0; 2,0) Iac1 noms (0,1; 0,2; 0,5; 1,0; 2,0) Incp nom: YacToTa 53 'y

- (0,25; 1,0) Isc1nom: (0,5; 2,0) Iacz nom: Yactota 45 Ny;

-(0,25; 1,0) Iac1nom: (0.5; 2,0) Ixcz nom; 4acToTa 65 Iy,
rA€  Iacinom: Iacznom — HOMMHanbHbie 3HAYEHWs CUNbI Toka AN NEPBOrO W BTOpOro
AnanasoHOB M3MEPEHUA COOTBETCTBEHHO.

10.2.3 PesynbTaThl NPOBEPKN CYMTAKT NONOXKUTENBHBIMU, €CAIN BO BCEX NpoBepAeMbIX
TOYKax 3HayeHWe OCHOBHOW abCOMIOTHOW MOrPELLHOCTU U3MEPEHUs CpeAHEeKBaApPaTUYECKOro
SHa4€HMA CUNbl NepeMeHHOro Toka He NpeBbILLaeT 3HaYeHNH, NPUBEAEHHBIX B NPUNOXEHUM B.
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10.3 TpoBepka ocHoBHOI NorpeLuHocTH npeobpasoearens AE855 no uucpoBoMy BbiXoay

10.3.1 OcHOBHYI0 MOrpelHOCT:  U3MEpeHUit CpeAHeKBaapaTUYecKoro 3HauYeHus
HaNpPsKEeHUs NEepemMeHHOro Toka M 4acToTbi MO UW(POBOMY BbLIXOAY ONpeAensloT MEeToAOM
CPaBHEHWA USMEPEHHOro 3Ha4YeHWsi NapameTpa C W3BECTHbIM 3HAYEHWeM, BOCTPOU3BOAVUMBIM
KanubpaTopom.

10.3.2 MNpoBepky  OCHOBHOW  aBCOMIOTHOA  MOrPeLIHOCTM U3MEepeHuss cpegHe-
KBaApaTUYEeCKMX 3HAYEHUA HaNpPsXKEHUs NepeMeHHOro TOKa B NEpPEOM AuanasoHe Upcy ¥
BO BTOPOM AuanasoHe Uyc, NPOBOAAT B CNEAYIOLMUX TOYKaX AUana3oH0B M3MEepeHWi:

- (0,1; 0,25; 0,5; 1,0; 1,5) Uacs nom: (0,1; 0,2; 0,5; 1,0; 2,0) Uacz nom; YacToTa 53 I'y;

- (0,25; 1,0) Uac1 nom: (0.5; 2,0) Uacz nom: Yactora 45 I'y;

- (0,25; 1,0) Uac1 noms (0,5; 2,0) Uaca nom; Hacrora 65 Iy,
rA®  Uacinom: Uacznom — HOMMHambHbIE 3HAYEHUS HaNPsXEHUs ANA NEpPBOro M BTOpOro
AWanasoHOB N3MEPEHUS COOTBETCTBEHHO.

10.3.3 lNMpoBepky OCHOBHOW NOrPeLUHOCTV U3MEPEHUS! YacToThI NPOBOAAT B CneayrLmnx
TOYKax:
- B HOpManbHOM AuanasoHe YacToT oT 45 fo 65 Ny;
- 0,25 Upcq nom, HacToTa 45 lNy;
- 0,25 Upcq nom, Yactora 53 INy;
- 0,25 Upcy nom, HactoTa 65 Ny;
- B pacLLMpeHHOM aunanasoHe YacToT oT 45 go 1000 My:
- 0,25 Upcq nom, Yactora 45 'y;
- 0,25 Upcq nom, YactoTa 400 INy;
- 0,25 Uac1 nom, Yactora 1000 My,

MpumeyaHue — [luanasoH U3MEHEHUS YACTOTLI YCTAHABNMBAETCH C NOMOLLbIO nporpamMmbl
ANA KOHPUrypupoBaHus. Mo yMOnYaHWio yCTaHOBNEH AuanasoH «45...65 Muy». PaclumpeHHbid guanasoH
4acToT MoOXeT ObiTb yCTaHOBNEH NO 3asBMEHWI0 Bnagenbua npeobpasoBatens wnu nvua,
NPeACTaBMBLLErO €ro Ha NoBEpKy.

10.3.4 PesynbTaTthl NPOBEPKM CYMTAIOT NONOXUTENLHLIMK, €CNN BO BCEX NpoBepREMbIX
TOYKax 3Ha4eHUA OCHOBHOW abCOMIOTHOM MOrpeLIHOCTU W3MEPEHWA CpefHEeKBaapaTUYEcKOro

3HAYEHWUA HanpsXXeHWs NepemMeHHOro ToKa U YacTOTbl HE NPEeBbILIAKT 3HA4YEHUA, NPUBEAEHHbIX
B NpunoxeHuu b.

10.4 Tposepka ocHOBHOIA norpeLuHocTn npeobpasoearens AE3855 no UncbpoBoMy Bbixoay

10.4.1 OCHOBHYI0 MOrpEeLHOCTE  M3MEpeHWi cpeaHeKBaapaTU4YECKOro  3HaYeHWA
HaNpPsXXeHWA NepeMEeHHOro Toka M 4YacToThl Mo UWPOBOMY BbIXOAY OMPEAensioT METOAOM
CPaBHEHWs1 MSMEPEeHHOro 3HaYeHWs napameTpa C W3BECTHbIM 3HAYEHWEeM, BOCNPOW3BOAWUMbBIM
kanubpatopom.

10.4.2 [InA npoBepkn OCHOBHOW MOrpeLuHOCTM N3MEpPeHUs MexaydasHoro HanpsXeHus
Upp BXOOHaA u3MepuTenbHble Uenu «Ug» fomkHa 6GbiTb NoacoeauHeHsl Kk knemme LO
kanubpatopa, BxogHas uameputensHas uens «Ux» — K knemme HI kanubparopa.
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10.4.3 inA npoBepku OCHOBHOW MOrPELUHOCTU U3MEPEHWS MexaydasHoro HanpsHKeHus
Upc BXoAHas wusMepuTenbHble uUenb «Uc» AomkHbl GbiTb NoacoeguHeHsl Kk knemme LO
kanubpaTtopa, BxoaHan usmeputensHas uenb «Ug» — K knemme Hl kanubpartopa.

10.4.4 [Ina npoBepku OCHOBHOW NOrPELLHOCTU U3MEPEHUn MeXaydasHoro HanpsKeHus
Uca ¥ yacToTbl BXoAHaA U3MepuTenbHble Luenb «Uc» aomkHa 6biTb NoacoeanHeHa k knemme LO
kanubpatopa, BxoaHas usmeputensHas Uenb «Ux» — k knemme Hi kanubparopa.

10.4.5 Mposepky ocHOBHOW abGCOMIOTHONW NOrPELUHOCTH N3MepeHns MexaydasHbIX
HanpskeHuiA Upp, Upc, Uca NPOBOARAT B CNeAyOLMX TOYKaX AMaNna3oHOB M3MEPEHN:

- (0,1; 0,25; 0,5; 1,0; 1,2) Uy nom; YacToTa 53 I'y;

- (0,25; 1,0) Upp nom; 4acToTa 45 I'y;

- (0,25; 1,0) ULy nom; Yacrota 65 Iy,
rae  Uppnom — HOMMHaNbHOE 3Ha4YeHNe MexayasHoro HanpsKeHWs.

10.4.6 MpoBepky OCHOBHOW NOrPELUHOCTV U3MEPEHUS YacTOTbI NPOBOAAT B CneayrLmux
TOYKax:

- B HOpManbHOM guanasoHe 4acToT oT 45 no 65 Nu:
- 0,25 Upp nom, 4actora 45 INy;
- 0,25 Uy pom, Yacrota 53 Ny;
- 0,25 Uy, nom, Yacrora 65 'y;
- B paclUMpeHHOM auanasoHe YacToT oT 45 go 1000 My
- 0,25 Uy nom. Yacrora 45 y;
- 0,25 Uy, pom, Yactota 400 INy;
- 0,25 Uy, nom, Yacrota 1000 My,

MpumeyaHue — [InanasoH UIMEHEHUS YACTOTLI YCTAHABNMBAETCS C MOMOLLLK NPOrPamMMbl
Ans KOH(UrypuposaHms. Mo yMONYaHuio ycTaHoBNeH AuanasoH «45...65 Mup. PaclumpeHHbiit guanasoH
4acToT MOXeT ObiTb YCTaHOBNEH NO 3asBMEHW Bnajensua npeobpasosatens wnu nvua,
NPeACTaBMBLLIETO €ro Ha NOBEPKY.

10.4.7 PesynbTaTbl NPOBEPKM CHUTAIOT NONOXMTENLHLIMU, ECIU BO BCEX npoBepsAemMbIX
TOYkax 3Ha4YeHWs OCHOBHOW aGCOMIOTHOW MOrPeLHOCT U3MEPEeHWs CpeaHEeKBaApaTUYEecKoro

3HaueHUs MeXAY(asHOro HanpsXKeHUs M YacTOThl HE MPEBLIAIT 3HAYEHWIA, NPUBEAEHHBIX
B NpunoxeHun b.

10.5 Tposepka ocHoBHOW norpelHocTH npeobpasosaTtens AE4855 o UncpoBoMy BbIXOAY

10.5.1 OCHOBHylO MOrpelHOCTL W3MEpPEeHWA CPEeAHEeKBAAPaTUYECKOTr0  3HAYEHUS
HanNpAXeHWs NepeMeHHOro Toka W 4acToTkl Mo UWUPOBOMY BbIXOAY ONPeAensloT METOAOM
CPaBHEHWUs1 N3MEPEeHHOro 3HaYeHWs napameTpa C U3BECTHLIM 3Ha4YEHWEeM, BOCNPOWU3BOAWUMBIM
kanubpaTopom.

10.5.2 Mposepky OCHOBHOW aBCOMIOTHON MOrPeLHOCTH n3amepeHus mexaydasHbix
HanpsHkeHW NPoBOAAT B cooTeeTcTBuM ¢ 10.4.2-10.4.5.

10.5.3 [inAa npoBepku OCHOBHOW MOrpPeLIHOCTM U3MepeHus asHbiX HanpskeHuin Uy, Ug,
Uc BxogHas wusmeputenbHas uenb «N» pomkHa 6biTh noacoeanHeHa Kk knemme LO
kanubparopa, BxofiHble U3MepuTenbHbie uenmn «Ua», «Ug», «Ug» — Kk knemme HI kanubpaTopa.
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10.5.4 MpoBepky OCHOBHOW MOrPELUHOCTU U3MEPEHUA hasHbIX Hanpsixenwin Uy, Ug, Uc
MPOBOAAT B CrefyLMX TOYKaX ANanasoHOB U3MepeHW:

- (0,1; 0,25; 0,5; 1,0; 1,2) Uy nom; 4acToTa 53 I'uy;

- (0,25; 1,0) Uy nom; Yacrtora 45 I'y;

- (0,25; 1,0) UL nom; Yacrora 65 Iy,

U
rA®  ULNnom — HOMWHanbHOE 3HayeHne hasHoOro HanpPsXXEeHNs, paBHOe L\é“’“—’

10.5.5 inA npoBepkM OCHOBHOW NOrpPeLUHOCTH W3MEepeHWa 4YacToTbl BXOAHas
usmepuTensHas uens «N» pomkHa GbiTe nogcoeauHeHa k knemme LO kanubpatopa, BxoaHas
usmepuTenbHas uenb «Uc» — k knemme HI kanubpatopa.

10.5.6 MpoBepky OCHOBHOW NOrPeLHOCTV U3MEPEHUS YacTOTbI NPOBOAAT B CNeAylLuX
TOYKaxX:

- B HOpManbHOM AunanasoHe YacToT oT 45 go 65 Ny:

- 0,25 UL nom, YactoTa 45 Ny;
- 0,25 Uy nom, Yacrora 53 I'y;
- 0,25 Uy nom, Yacrora 65 ly;
- B pacluMpeHHOM Auana3soHe YacTtoT ot 45 go 1000 My;
- 0,25 Uy N nom. YacToTa 45 lNy;
- 0,25 UpN nom. 4acrora 400 Iy;
- 0,25 Upy nom, YacTota 1000 My,

MpuMmeyaHue — [lManasoH U3MEHEHUS YACTOTbI YCTAHABNMBAETCS C NOMOLLBIO nporpamMmmbl
ANs KOH(UrypupoBaHusA. Mo yMONYaHUIo YCTaHOBNEH AuanasoH «45...65 My». PaclumpeHHbli guanasoH

4acToT MOXeT ObiTb yCTaHOBNEH nNO 3aABNEHUI0 Bnagenbsua npeoﬁpaaoBaTenﬂ wiu  nuda,
npeAcTaBuBLLErO €ro Ha NoBepKy.

10.5.7 PesynbTaThl NPOBEPKW CYMTAIOT MONOXKUTENbHBIMU, ECIIM BO BCEX NPOBEPSEMbIX
TOYKaxX 3Ha4YeHUs OCHOBHOW abCOMIOTHOW MOrPELIHOCTU U3MEPEHWs CPEefHEeKBaApPaTU4ECKOro

3HayeHnA MexaydasHOro HanpsXeHus, hasHOro HanpsKEHWS M YacTOTbl HE NpPEeBbILLAT
3HaYeHWI, NpuBeeHHbIX B NpUnoxeHun b.

10.6 lMpoBepka ocHoBHOW norpeluHocTH npeobpasosartens AES56 no ungposomy Bbixoay

10.6.1 OCHOBHYI0  MOrpeLIHOCTb  W3MEpPEeHUA HanpsXXeHUA MNOCTOAHHOTO  TOKa
Mo UMpOBOMY BbIXOAY ONPEAEnsioT METOAOM CPABHEHWUA U3MEPEHHOTO 3HAYEHUA HANPSKEHUS
C U3BECTHLIM 3Ha4YEHWEM HanpPsXKeHUA, BOCNPOM3BOAUMBIM kKanubpaTopom.

10.6.2 MNposepky OCHOBHOW aGCOMIOTHOM MOTPELUHOCTM W3MEPEHWUS HAaNPSKEHUS
NOCTOSAHHOrO TOKa B nepsoM pAuanasoHe Upc; U BO BTOpoM AuanasoHe Upc, NpPOBOAST
B CnefyloLmx ToYKax AWanasoHoB U3MEPEHUN:

- (-2,0; -1,0; -0,5; -0,2; -0,1; 0,1; 0,2; 0,5; 1,0; 2,0) Upc1 nom:

- (-2,0; -1,0; -0,5; -0,25; -0,1; 0,1; 0,25; 0,5; 1,0; 2,0) Upcz noms
rA®  Upcinom: Ubcznom — HOMWHanbHble 3HAYEHUA HaNpsXKEHUA ANS NEpBOrO W BTOPOro
AWanasoHOB M3MEPEHUS COOTBETCTBEHHO.

MpumeuvaHue — MNpu ucnons3osaHuu kanubpatopa MHorodyHKUMOHanbHoro Fluke 5520A
AomkeH ObiTb NpeaBapUTEnbHO YCTAHOBNEH U 3ahUKCUPOBAH AManasoH BOCNPOM3BEAEHUS NOCTOSHHOM
HanpsbkeHua «3,3 V» (o1 0 go 3,299999 B).
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10.6.3 PesynbTaTthl NPOBEpKM CYMTAIOT NOMOXKUTENbHLIMU, €CNY BO BCEX nNpoBepAeMbIX
TOYkaX 3HaYeHWA OCHOBHOW abCONIOTHOW MOrPELLHOCTU U3MEPEHUS HaNPSIKEHUSI MOCTOSHHOIO
TOKa He NPeBbLILLaT 3Ha4YeHUIH, NPUBEAEHHBIX B NpUnoxeHun b.

10.7 lMposepka OCHOBHO NOrPELLHOCTY npeobpasosatens AE857 no uucposomy Bbixoay

10.7.1 OcHOBHyl0  MOTPEWHOCTs  W3MEepeHw HanpsXXeHWA  MNOCTOAHHOTO  TOKa
no UMcpoBOMY BbIXOAY ONPEAENnSIIOT METOAOM CPABHEHUS M3MEPEeHHOro 3HaYeHUs HanpsHKeHUs
C USBECTHBIM 3Ha4€HWeM HanpsXXeHWs, BOCNPOM3BOANMBIM KanubpaTopoMm.

10.7.2 Mpoeepky ocHoBHOW aBGCOMIOTHOM NOrPELIHOCTM WU3MEpeHUs HanpsXXeHWUs
MOCTOAHHOrO Toka B nepeom pAuanasoHe Upc; M BO BTOPOM AuanasoHe Upc, NPOBOAST
B CneayoLmnx ToYKax 4ManasoHoB U3MepeHuit:

- (-1,5; -1,0; -0,5; -0,25; -0,1; 0,1; 0,25; 0,5; 1,0; 1,5) Ubci noms

- (-2,0; -1,0; -0,5; -0,2; -0,1; 0,1; 0,2; 0,5; 1,0; 2,0) Upc2 nom:
rA®  Upcinoms Upcznom — HOMMHanbHbe 3HAYEHWA HaNpsXKEHWA ANs nepeoro M BTOPOro
AVWanas’oHOB U3MEPEHUs] COOTBETCTBEHHO.

MpumeyarHue - [na npeobpa3oBartens C HOMMHaNbHbIM 3HaueHuem 1000 B TOYKK
MUHYC 1,5 Upct nom » 1.5 Upct nom HE NpoBepsioTcs.

10.7.3 PesynbTaThi NPOBEPKU CYMTAIOT NOMOXUTENBHLIMK, ECNU BO BCEX nNpoBepsAeMbIX
TOYKax 3HaYeHWs OCHOBHOW abCONKTHOW NOrpPEeLUHOCTU W3MEPEHWUs HanPsKEHUS NOCTOSHHOrO
TOKa He NpeBbILalT 3Ha4eHWI, NPMBEAEHHbIX B NPUNoXeHun b.

10.8 TNposepka ocHOBHOI NorpeluHocTh npeobpasosatens AES75 no UncdpoBOMY BbIXOAY

10.8.1 OCHOBHYO NOTPELUHOCTL W3MEPEHWI CWNbl NOCTOSIHHONO TOKa Mo uncgposomy
BbIXOAy ONpeaensiloT METOAOM CPaBHEHUS W3MEPEHHOro 3Ha4YeHWS CWUMbl TOKA C W3BECTHLIM
3Ha4yeHuem, BOCNpon3BoauMbIM kanubpaTopom.

10.8.2 Mposepky OCHOBHOW abCONKTHOM NOrPeLHOCTM N3MEepeHUss CUnbl NOCTOAHHOIO
TOka B NepeoM AuanasoHe Ipc; U BO BTOPOM AuanasoHe Ipc, NPOBOAST B CMEAYIOLMX TOYKaX
ANanasoHOB U3MEPEHWIA:

- (-1,5; -1,0; -0,5; -0,25; -0,1; 0,1; 0,25; 0,5; 1,0; 1,5) Ipc nom;

- (-2,0; -1,0; -0,6; -0,4; -0,2; 0,2; 0,4; 0,6; 1,0; 2,0) Incz nom:

A€  Ipcinom: Ipcanom — HOMMHambHble 3HAaYeHUs CUNbI TOKa ANA NEPBOrO M BTOpPOro
AVWanasoHOB N3MEPEeHUsl COOTBETCTBEHHO.

10.8.3 PesynbTaThl NPOBEPKM CUMTAIOT NONOXUTENLHLIMK, ECAIN BO BCEX npoBepsAemMbIx
TOYKax 3Ha4YeHUA OCHOBHOW abGCONMIOTHOW NOTPELUHOCTU W3MEPEHWS CUNMbi MOCTOSHHOMO TOKA
HEe NPeBbILLAIT 3HaYeHWA, NpUBEAEHHbIX B NpunoxeHum b.

10.9 MMposepka ocHoBHOI NorpeluHocTH npeobpasosarens AE3857 no LUucbpoBomy BbIXoay

10.9.1 OcHOBHYI0  MOrpelIHOCTL  M3MEPEHWA  HanpsKeHUS MNOCTOSHHOTO  TOKA
no UMGPOBOMY BbIXOAY ONPEAEnsioT METOAOM CPABHEHUS W3MEPEHHOTO 3HAYEHMS HanpsHKeHus
C M3BECTHbIM 3Ha4YeHMeM, BOCNPOU3BOANMBIM KannGpaTopom.
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10.9.2 ns NpoBepKn OCHOBHOM abconoTHOM NorpeLHocTH U3MepeHus
MEXAYNOMKCHOrO HanpskeHusa Uy, MOMIOCHOMO HanpsXeHWs Uri+)vm W HanpskeHus
HecuMmeTpum Uy BXOAHBIE M3MepUTenbHble uenu «M» n «L—» AomkHbl GbiTb NOACOSANHEHb!
k knemme LO kanuGpatopa, BxoaHas uameputensHas uenb «L+» — k knemme HI kanubparopa.

10.9.3 Ina npoBepku OCHOBHOW aBCOMOTHOM NOrpeLHoCTH W3MEPEeHUs NONKCHOro
HanpsXeHna Uyp) W HanpsxeHus HecummeTpum U; BXoAHas u3MeputenbHaa uenbs «L—»
AorxHa ObiTb noacoeamnHera k knemme LO kanubpatopa, BXxoaHble namepuTenbHble uenu «M»
u «L+» — k knemme HI kanu6paropa.

10.9.4 [Ins npoBepkn OCHOBHOW abGCoONMKTHOM NOrpeLlHOCTM W3MEPEHWUs MONKCHOro
HanpsxeHus Up_)m ¥ HanpsXeHus HecUMMeTpun Uy BXOAHbIE M3MepUTenbHbie uenu «M»

«L+» pomkHbl BbiTh NogcoeauHeHsl Kk knemme LO kanubpaTtopa, BXOAHanA U3MepuTensHas uenb
«L—» — k knemme Hl kanubpartopa.

NMpumevyaHwusn:
1 MNoniocHoe HanpskeHue Umi-) M3mepsieTca npeoGpasosateneM co craHaapTHOW 6a30Boil

KOHpurypaumei unu onumei T2, KoTopbii CkOHGurypuposaH ans paboTbl B TPexnpoBOAHOW cUCTEMe
NOCTOAHHOMO TOKa CO CPeAHNUM NPOBOAHUKOM.

2 lMoniocHoe HanpsxeHue Uy-m u3mepsetca npeoGpasosatenem c onuueir T3, KOTOpbIi

CKOH(UrypupoBaH pAns paboTsl B ABYXNPOBOAHOW CHMCTEME NOCTOSHHOTO TOKA C  3aLLMTHBIM
3a3eMNSAOLUM NPOBOAHNUKOM.

10.9.5 MNpoBepky oCHOBHOW abGCOMIOTHOW  NOTPELUHOCTM W3MEepeHuss npoBOAAT
B CNeAyloLwmx TOYKax AnanasoHoB U3MEPEHMA:

- MeéxaynoniocHoe HanpskeHnue Uy, B Toukax (-1,2; -1,0; -0,5; -0,25; -0,1; 0,1; 0,25; 0,5:
110; 1-2) ULLnom;

- NoniocHoe Hanpsbkenwe Up,)y B Toukax (-2,0; -1,0; -0,5; -0,2; -0,1; 0,1; 0,2; 0,5;
1,0; 2,0) Upm noms

- nontocHoe HanpskeHue Uy, ) unm Uy _yy B Toukax (-2,0; -1,0; -0,5; -0,2; -0,1; 0,1; 0,2;
0,5; 1,0; 2,0) UM nom:

- HanpskeHne Hecummetpum Uy B Toukax (-2,0; -1,0; -0,5; -0,2; -0,1; 0,1; 0,2; 0,5;
1,0; 2,0) UM nom-

10.9.6 PesynbTaThl NpoBepKM CYUTAIOT MONOXMUTENbLHBLIMMU, €CNIM BO BCEX NPOBEPSIEMbIX
TOYKaxX 3Ha4eHUA OCHOBHOW abCOMIOTHOW MOTPELUHOCTV U3MEPEHUA HaNPSKEHUS NOCTOAHHOrO
TOKa He NPeBbLILLAIT 3Ha4YeHWH, NPpUBEAEeHHbIX B NpUNoXxeHun b.

10.10 Tposepka ocHoBHOI NorpeLuHOCTH NpeobpasoeaTeneii No aHanorosoMmy Bbixoay

10.10.1 OcHoBHyI0 NpuBEAEHHYIO MOrPELIHOCTL B MPOBEPSEMbIX TOYKaX Mo Kaxxgomy
aHarnorosoMy BbiXOAy OnNpefensioT AnAa KoHgurypauwu npeobpasoBaTens, CYUTAHHOM
npu onpoGosaHuu (6a30BOi KOHMWUrypauuum B COOTBETCTBMM C MapKUpPOBKOW, HaHeCeHHOW
Ha npeoGpa3soBarerne, Unu B COOTBETCTBMM C 3aNUChI0 B Nacnopre).

10.10.2 [ins kaxporo aHanorosoro BbiXo4a A0MKHbI GbiTb NpUBeaeHbI npeobpasyembii
napameTp, Ha4anbHOE U KOHEYHOe 3HayeHus [AvanasoHa npeobpasoBaHus, a
Ans npeobpasosartens AE875 — Tun dyHKUMKM NpeobpasoBaHus (NMUHeRHas unu HenuHeHas).
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10.10.3 OcHoBHYI0 NpYBEAEHHYI0 NOrpeLHOCTbL npeobpa3soBaHusi BXOAHOrO CUrHana
HanpsXKeHMA WU ToKka B BLIXOAHOW YHUDUUMPOBAHHLIA CUrHaNM CUMbl MOCTOSHHOTO TOKa
NpOBOARAT:

- AnA npeoBpasosaTenei ¢ NUHERHON yHKLMK npeobpa3oBaHus — METOAOM CpaBHEHWsS
W3MEPEHHOro BbIXOAHOrO CUrHana ¢ ero pacyeTHLIM 3Ha4YeHMeM B NPOBEPSIEMOIl TOYKE:

- AnA npeobpasosareneit AE875 ¢ HenuHeiHo dyHKUMeik npeobpa3oBaHua — MeToaoM
CPaBHEHWA W3MEpeHHOro BXOAHOTO CWrHana, onpeAeneHHoro no o6paTHOM PYHKLMK
npeobpasoBaHus, C ero U3BeCTHbLIM 3HaYSeHUEM B NPOBEPAEMOI TOUKE.

10.10.4 InA  npoBepkM OCHOBHOIA NOrPelwHOCTM NO  aHanoroBoMy  BbIXogy
nocneposatenbHO C  Harpyso4HbIM pPE3UCTOPOM JOMkHa ObiTh  nogknioyeHa KaTylka
SMEKTPUYECKOro COMpOTUBIEHUA C HOMUHANbHBIM 3HayeHuem 100 OM. 3HayeHue CyMMapHoro
CONpOTUBNEHWA AOMKHO ObiTh B COOTBETCTBMM C Tabnuuei 2.

10.10.5 MNpoBepsieMbie TOYKM U pacyeTHble 3HaYeHUs BbIXOAHOrO TOKa B NpOBEpPseMbIX
TOYKax npueeaeHsbl B Tabnuuax 4-6.

Tabnuua 4 - Tllposepsembie TOukKM u pacyeTHoe 3HayeHMe BbIXOQHOMO TOKa
Ans npeobpasosateneit AE854, AE855, AE3855, AE4855
Yacrora PacueTHoe 3HaueHne BbIXOQHOrO TOKa, MA,
BXOAHOrO Mposepsieman Touka ANS aHaNOroBoro BbIXoga TUna
curHana, Ny A B C
93 Ain min 0,0 4,0 0,0
53 0,2 * (Aimﬁﬂm_mlnl + Aln min 1 ,0 7,2 4,0
53 0.4 - (Aip max — Ain min) + Aip min 2,0 10,4 8,0
53 0,6 - (Ajp max — Ain min) + Aip min 3,0 13,6 12,0
53 0.8 - (Aip max — Ain min) + Ain min 4,0 16,8 16,0
53 Ajp max 5,0 20,0 20,0
45 Ay gy 5,0 20,0 20,0
65 Apimss 50 20,0 20,0
Mpumeyanue - B Tabnuue npuHSTHI cneayiowme 0003HaYeHMR: Ajpmin, Ainmax —
Ha4anbHOe 1 KOHEeYHOe 3HaYeHWs auanasoHa npeobpasoBaHus COOTBETCTBEHHO.

Tabnuya 5 - T[lposepsemble TOukM M pacyeTHOoe 3Ha4YeHWe BbIXOAHOrO TOKa
Ans npeoGpasoearteneit AE856, AES57, AEB75, AE3857

PacyeTHOe 3Ha4eHWe BbIXOAHOrO TOKa, MA,
MNpoeepsiemas Touka ANA aHanorosoro Bbixoaa TMna
A B C E
Aip min 0,0 4.0 0,0 -5,0
02:-(A —A + A 1,0 Tk 40 -3,0
04-(A —A + A 2,0 10,4 8,0 -1,0
05-(A —A + A 2,5 12,0 10,0 0,0
06 (A —A +A 3,0 13,6 12,0 1,0
08:(A —A + A 40 16,8 16,0 3,0
Aip max 5,0 20,0 20,0 5,0

NMpumeyvaHuns:

1B Tabnuue npuHsaTbl cneayiowme 0603HAYEHMS: Ainmins Ainmax — Ha4YanbHOE U KOHEYHoe
3Ha4eHus guanasoHa npeobpa3oBaHuA COOTBETCTBEHHO.

2[ina npeobpasosatens AES875 npuBeAEHHbIE TOMKW NPUMEHAIOT ANSA  NPOBEPAEMOro
aHanoroBoro BbIX0AA C NUHERHO (yHKUMel npeobpasosaHus.

3 Ona npeobpasosatens AE856 npu WCNONb3OBaHWM kanubpaTtopa MHOroyHKUMOHANBHOM
Fluke 5520A porxeH GbiTb NpefBapUTENLHO YCTAHOBMEH M 3a(pvKCHpPOBaH AManasoH BOCNPOWU3BEAEHUS
NOCTORHHOrO HanpsxkeHus «3,3 V» (ot 0 go 3,299999 B).

Jluer

AEMJ1.410160.001MMN

W3m.| Niuct | Ne pokym. Moan. | Oara

15

WuB. Ne noan. Moan. n gata B3am. uHe. Ne WHB. Ne aybn. Moan. u gara

®opmar A4




Tabnuua 6 - [lpoBepsemMble TOYKM M pacyeTHOE 3HAYEHWe BbLIXOAHOrO TOKa
Ans npeoGpasoBatens AE875 npu npoBepke aHanoroBOro BbiXOAa C HENUHEeRHoW dyHKuMel
npeobpasoeaHun

PacueTtHoe 3Ha4YeHue BbIXOAHOrO TOKa, MA,
3Ha4YeHWe UCNbITaTensLHOro cUrHana [N\ aHanoroeoro Bbixoga Tuna
A B C E

Ajp min 0,0 4,0 0,0 -5,0

0,04 - (Ain max — Ain min) + Ainmin 1,0 7.2 4,0 -3,0

‘ 0,16 * (A may — Ain min) + Ain min 2,0 10,4 8,0 -1,0
0,25- (A —A + A 25 12,0 10,0 0,0
0,36-(4 —A +A 3,0 13,6 12,0 1,0
0,64-(A — A +A 40 16,8 16,0 3,0
Alnings 5,0 20,0 20,0 5,0

Mpumeuanue - B Tabnuue npuHATbI cneaylowme 0603HAYEHMS: Anmine Ainmax —
Ha4anbHOE M KOHEYHOE 3Ha4YeHWA Auana3oHa npeobpa3oBaHWs COOTBETCTBEHHO.

10.10.6 B kaxaoi nNpOBEpREMOA TOYKE W3MEPRAIOT HanpsHKEHWE MNOCTOSIHHOrO TOKa
Ha kaTywke conpotusneHvs 100 Om M onpeaensioT 3Ha4yeHWe BLIXOAHOMO TOKA Igyi, MA,
no opmyne:

U
Iouti= outi‘ (2)
R
rae Uou“ — W3MEepeHHOe 3Ha4yeHwe HarnpsXeHWA NOCTOAHHOro TOoKa Ha KaTyLluKe

COMpOTUBNEHUA, MB;

R — 3HayeHune CONpOTUBNEHUA KaTyLwku, OM.

10.10.7 [ns npeobpasosatens AE875 ¢ aHanorosbiM BLIXOAOM, UMEIOLLUM HENWHEelHYy
yHKumMio npeobpasoBaHna, ONPEAENnsT U3MEPEHHbIE 3HAYEHWS BXOAHOTO CUrHanNa B KaXAOM
NpoBepsieMon Touke A;, ; B COOTBETCTBMM C hOpPMYnOiA:

Aini = Aln min T (Ain max Ain min) ' (_,lo_w,om_mm)z: (3)

out max—Tout min
rAe  Ajj min — Ha4anbHoe 3HayeHme yCTaHOBMNEeHHOro Auana3soHa npeobpa3oBanus, MA:;

Ajn max — KOHEYHOE 3HaYeHUe yCTaHOBMNEHHOro AuanasoHa npeobpasosaHus, MA;

Iout min — HAYaNbLHOE 3HaYeHWe AMana3oHa BbIXOAHOrO ToKa, MA;

oyt max — KOHEYHOE 3HaYeHMe Auana3soHa BbIXOAHOrO ToKa, MA.

10.10.8 OnpepensioT OCHOBHYKO NpUBEAEHHYID NOrpelwHocTs y;, %, BO BCeX
NPOBEPAEMbIX TOYKaX:

- ANA aHanorosoro BbixoAa ¢ NUHeNHOW yHKUUM npeobpasosaHusa no opmyne:

Y = Touti=Ici - 100’ (4)

i Iout max
rae I, — pacyeTHoe 3Ha4yeHWe BbIXOAHOrO ToKa, MA:

Ioutmax — HOPMWpYIOLLEE 3HAYEHWE BLIXOAHOTO TOKA PABHOE KOHEYHOMY 3HAYEHMIO
AnanasoHa BbIXOAHOro TOKa (S MA Ans aHanorosbix BbIxo4oB Tuna A wnu E; 20 MA — ans Tuna
B vnu C);

- ANfA aHanoroBoro BbIXoAa C HenuHenWHow yHKumMei npeobpasosaHus no opmyne:

Y = Ainiz4oi 100, (5)

Ajn max
rage Ao i — N3BECTHOE 3Ha4YeHWe BXO4HOro curHana, MA;

Ajnmax — HOPMMpylOLlEEe 3HA4YEHUE BXOAHOrO TOKA PaBHOE KOHEYHOMY 3HAYEHMIO
AvanasoHa npeobpa3soBaHus, MA.
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10.10.9 PesynbTaThl NpOBEPKM CYUTAIOT NONOXKUTENBHLIMKA, ECNU BO BCEX NPOBEPAEMBIX
TOuKax:

- 3Ha4eHWe OCHOBHOW NPUBEAEHHOW MOrpPellHOCTM fUHeWHoro npeobpasoBaHus
BXOAHOrO cCurHana B BbIXOAHOW YHU(UUWPOBAHHBIA CUrHAN CUNbl MNOCTOSHHOIO TOKA
He npesblwaeT + 0,3 % ans aHanoroebix Bbixogoe Tunos A, B, C; + 0,5 % Ans aHanorosbixX
Bbixoaoe Tuna E.

- 3Ha4eHWe OCHOBHOW NpWBEAEHHOW MOrPELUHOCT HEeNUHeHoro npeobpa3oBaHus
BXOAHOrO CUrHana B BbIXOAHOW YHUMWUMPOBAHHBLIA CWrHaNM CWMbl MOCTOSHHONO TOKa
Ans npeobpa3sosareneit AE875 He npeebiwaeTt + 0,5 %.

11 Odopmnenme pe3ynbTaToB noBepku

11.1 PesynbTatsl noBepkv 0hOPMNSIOT NPOTOKONOM MPONU3BONBHO hOPMBI.

11.2 CeefeHuna o nonoxutenbHbiX pesynbTaTax noBepku NEpeaaioTcs B depepanbHbInA
MHPOPMaLMOHHBIN HOHA N0 0GECTIEYEHNI0 @AUHCTBA U3MEPEHMUIA.

11.3 HaHeceHus 3Haka nosepku Ha npeobpasoBartent He NPeayCMOTPEHO.

11.4 To 3asenexvio Bnajenbua npeobpasosBaTens WNW NUUA, NPEACTABUBLLErO ero
Ha noeepky, Ha npeobpasoBaTtens BLIAAETCS:

- B Cny4ae nonoXuTenbHbIX pe3ynbTaToB — CBUAETENLCTBO O NOBEPKE, YCTaHOBNEHHOro
obpasua;

- B Cnyyae OTpUuaTelbHbIX PEe3ynbTaToB MOBEPKM — W3BELUEHWE O HEenpurogHoCTM
K NPUMEeHeHuto yCTaHoBNeHHoro obpasua ¢ ykasaHuem npuduH HenpurogHocTK.

W3am.

Jlucr
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[Oara
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Mpunoxexue A
(cnpaBoyHoe)
Onucaxue nporpammei «MetAE»

A.1 BeegeHue

A.1.1 Nporpamma «MetAE» (nanee — nporpamma) npefgHasHaYeHa Ans otobpaxeHus u
COXpaHeHus B NaMATW KOMMNbIOTEpa AaHHbIX, NONYYeHHbIX N0 LUdpoBOMY MHTepdeiicy RS-485.
oT npeobpasoearens.

A.1.2 CeefeHnss 0 nporpamme, BKMOYas HOMep Bepcun, oTobpaxalTcs B OKHe
«About MetAE», Bbl3BaHHOM U3 3aronoska nporpamMmei.

A.2 3anyck nporpamMmb!

A.2.1Nepea Hayanom paGoTbl Ha KOMNLIOTEP AOMKHO BbITh CKOMUPOBaHO NpuKnagHoe
nporpammeoe obecneyeHne, pnocTynHoe B cetM MWHTepHeT Ha odmumanbHOM cainTte
usrotoeuTtens http://www.alektogroup.com/.

A.2.2 [Ina 3anycka NporpamMbl OTKPbITE UCMOMHAEMBI thaitn «MetAE.exe».

A.3 OnucaHue okHa NporpaMmbl

A.3.1 BHeLUHWIA BWI OCHOBHOrO OKHa MporpamMMbl Nocre ee 3anycka nokasaH Ha pucyHke A.1.

T ' =TT
MsSMepAeMEe NapameTps
Ua =T Uab e {cgapg i [ Cron ]
Ub e Ubc ———— [ Sanmcares B dain
Te LTy Uca SS== Tlopr
F PR
Bpema npeofpasosarens 00 : 00 : 0.00

BpemMa kxoMnsoTepa Local «! 00 : 00 : 0.00

CHHXPOHMSKpOBaTs RTC i Oposapxa RTC

NpeoBpasceaTens : Nepuoxn ompoca, Mc 500

Cocroaune: a_z;uum

PucyHok A.1

A.3.2 B okHe NporpaMmbl pacnonoXeHsi:

- obnactb «M3mepsiembie napameTpbi» ¢ NONsMKU Ans oToBpaxeHus faHHbIX NO BCEM
u3mMepseMbiM napameTpam;

-kHonku  «Crapt», «Crton» pgans 3anycka W OCTAHOBKM npuema AaHHbIX
oT npeobGpasoearens;

- hnaxok «3anucath B aiin» - ycTaHaBnNWBaeTcs Ans CoXpaHeHus AaHHbIX B han;

-none «fMopt™ - pana BbiGopa nopra KoMnbioTepa, K KOTOPOMY NOAKIOYEH
npeobpasoearens;

- UH(hopMaumoHHoe none «Bpema npeobpasosatens»:
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- VHpopmaumoHHoe none «Bpems  komnbloTepa» CO  CBR3aHHBLIM CTIMCKOM,
yCTaHaBnuBsarLwmm BuA oToBpaxeHns BpemeHun Komnbiotepa: «GMT» unu «Local»:

- kKHonka «CuHxpoHuamposaTs RTC»;

- KHonka «[lpoeepka RTCx;

- MHpopmaumorHoe none  «[MpeoBpasoeartenb:» - Ans OTODpaXeHUs UMeHM
noakntyeHHoro npeobpasosaTens:

- none «Mepuoa onpoca, Mc» — pgns BBOAA W oToOpaxeHus nepuoga onpoca;
MO yMOn4aHuIo yCTaHOBMEeHO 3HauyeHue 500 mMc, A0NyCTUMOE MUHUMAanbHOE 3HaueHue 50 Mc:

- WHdopmaumoHHoe none «CocTosHue:» — AnA oToGpaXeHus TeKyllero npouecca
(nocne sanycka nporpamma HaxoaUTCS B COCTOSHWM OXWUAAHWR).

A.4 Pabota c nporpammoit

A.4.1ToaknounTe npeobpasoBatens K KOMNbIOTEPY MO uHTepdeicy RS-485.
Ans coeanHenus ucnonbaosats agantep «RS-485-USB».

lMporpaMma nopAepXMBaeT M aBTOMATUYECKW Pacno3HaeT cnepywowue npoTOoKOnbI
obmeHa: faHHBIMU NO WHTepdeiicy RS-485:

- MODBUS ASCII;

- MODBUS RTU;

- M3K 60870-5-101.

A.4.2 MNopate nuTaHue Ha npeobpasoBaTens.

A43B cnucke «MopT» BbiGpate nopr KOMNbOTEPA, K KOTOPOMY MOAKMNIOYEH
npeobpasoBarens.

A4.4B none «Mepuos onpoca, MC» YCTaHOBUTE HEOBXOAUMBIN nepwop onpoca
npeobpasoBaTens. N0 yMON4YaHWIo YCTaHOBNEHO 3Ha4eHne 500 Mmc.

A.4.5TIpn HeobXOAMMOCTU COXpPaHEHWA [aHHbIX, MOMYYEHHbIX OT npeobpasoBarens,
YCTaHOBUTb hnaxok «3anucats B hanny.

A.4.6 Haxatb kHonky «CtapT». Ecnu yctaHoBneH dnaxok «3anucatb B cdann», TO
BO BCNNbIBaIOLIEM OKHE BbiOpaTh MMA 1 pacnonoXeHue coxpaHsemoro danna.

B ctpoke «CocTosHue» formkHa NosBUTLCS 3anuch «YTeHue KOHhMrypauum».

Mo 3aBepweHwn uteHus KoHpUrypaumm B cTpoke «COCTOSHME» AOMKHA NOSBUTLCA
3anuce «4TeHue KoHUrypauum npowno ycnewHo», B none «fMpeo6pasoBatens» — UMs
noaknyeHHoro npeobpasoearens.

A4.7Tpn ycnewHom noaknioyeHun k npeobpasosaTenio B cTpoke «CoOCTOSHME»
MOABUTCA 3aNUCb «3anpoc AaHHbIX» C MyrbCUPYIOLMM KBagpaToM, B obnactv «M3Mepsiembie
napameTpbl» 0TOGPa3ATCS TeKyLuMe 3HAaYEHNS BbIXOAHbIX KOOB ANA U3MEpPSEeMbIX NapamMeTpos.

HaumeHoBaHus akTuBHbIX noneit B o6nactu «MamepseMbie NapameTpbi» MPUHUMAKT
SHa4YeHWA B COOTBETCTBMM C UMEHEM NOAKNKYEeHHOro npeobpasosartens.

A.4.8 lNpu nosieneHnn BcnnbiBaioLLero okHa ¢ cooblieHnem o6 owmnbke cnieayeT HaxaTb
kHonky «Crton» 1 y6eauTsca B NPpaBUNbHOCTW NOAKMIOYEHUS NpeobpasoBaTens.

Ecnu nopt 6bin BbiGpaH HenpaBUNBHO, M MOSBMNOCL COOTBETCTBYOLIEE COOBLiEHME
06 owwmbGke, He06X0AUMO YKasaTb NpaBUnbHLIA HOMEp NopTa.

Ecnu c npeoGpasosatenem Her cBssM, Cneayet nNpoBepwUTH KOHUrypauuo
npeobpa3sosatens u ybeauTscs, YTO ycTaHOBNEH NpoToKon o6MeHa B COOTBETCTBUM C A.4.1.
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A.4.9 Nopatb BXoAHbIE CUrHanbl npeobpasosarens.

B kayecTBe npumepa Ha pucyHke A.2 npuBeAEeH BHELWHWA BUA OKHa nporpammbi
npwu onpoce npeobpasosatens AE856. B obnactv «MamepsieMble napameTpbi» MOXHO BUAETH
ABa aKTUBHbIX NOnNs, oToGpaxalowmx BeIXoAHbIE KoAb! Ans napameTtpos Udc1 u Udc2.

H=mepremme napaMeTpn

© wde1 15000 —=—=  [crap= | Fcwen.

Udc2 7500 =

== TEe

12 : 35 : 26.83

12 : 35 : 26.85

| mposepxa Ric |

DlpeoBpasoBaTess : AEE5E Nepxon onpoca, Mc | 100 5

CocrToAHMe: Z2anpoc mDaHHEX

PucyHok A.2

A.4.10 inA cuHXpOHW3aUMM Yacos peanbHoro BpemeHu (RTC) npeobpasoBarens

C 4acamu komnbloTepa BO Bpems onpoca npeobGpasoeatens crneayeT HaxaTb KHOMKY
«CuHXpoHu3npoBaTe RTCx.

Bug otobGpaxeHuns BpemeHun BLIGUpPaeTCA M3 criucka:

- «GMT» — cpepHee Bpems no MpuHBKYY:

- «Local» — MmecTHoe Bpems.

A.4.11 [inA npoBepKy TOYHOCTM BCTPOEHHbIX YaCoB peanbHoro BpemeHu Heobxoammo:

- YCTaHOBUTL CBA3b NpeobpasosaTens ¢ KOMNBLTEPOM NO MHTepdeiicy RS-485;

- K KOHTakTam «A» u «GND» pasbema RS-485 nogkniounTs YactoTomep:

- HaxaTb kHonky «[posepka RTC».

Mpwn ycnewHom nepexoae npeoGpa3osaTens B CNeLManU3NpOBaHHbIA PEXUM NPOBEPKM

RTC noseutcs cooBuienue «3anyweH pexum nposepku RTC», cBasb ¢ npeobpasoBartenem
paspbiBaeTcs.

BHUMAHMWE! MNocne 3aBepwenus npoBepku RTC Heo6XOAMMO OTKNIOYMTHL
HanpsXxeHWe NUTaHMA npeobpasoBarens.

A.5 Coobuwenusn o6 ownbkax

A.5.1 CoobLyeHus o6 ownbkax peannsosaHsl B BUAE CrieayOLMX BCMbIBAIOLMX OKOH:

- «HeT noaTBEpXAEHWA aKTWBaUWW/4eaKTUBaLUMM ONpoca» — HET NOATBEPKAEHWUS
Ha 3anpoc aKTuBaLvu/aeaKTUBaLuM onpoca;

- «Owubka npu MHUUManNUW3auMM KaHana» — He NpULNO NoATBEpPXAEHWe 3anpoca
WHALManuMsauum kasana;

- «Ownbka npu npueme craptoeoro GalTa» — B MNPUHATOM MaKeTe AAHHLIX HET
craptoeoro baita;

Jluer

AEMI1.410160.001MI

Wam.| Niuct | Ne pokym. Moan. | Oara

20

WHe. Ne noan. Mogn. n gara B3am. uHB. Ne WMHB. Ne ay6n. Moan. u garta

dopmar A4




- «Owwubka npu npueme cTonoeoro GaiiTa» — B NPUHATOM NakKeTe AaHHBIX HET CTONOBOrO
BaiiTa;

- «OmGKa KOHTPONBHOW CYMMbI» — pacyeTHas KOHTPONbHas CyMMa NpUHATOro naketa
He COBnagaeT C NpUHATOW;

- «[peobpasoBaTent He OTBEYaeT» — HET OTBETA Ha 3anpoc;

- «Mpuwna oTpuuaTensHas KBUTaHUMA» — NpULLEn oTpUUaTenbHbI OTBET Ha 3anpoc;

- «MpuHATBIA  KOA yHKUMM He MoxeT 6biTe obpabotaH Ha NOAYUHEHHOM» —
3anpawmsaemasn (PyHKUMUA He noanepXuBaeTca npeobpasoBarenem;

- «He BbiGpaH COM nopT» — He BbiGpaH COM nopT Ans cBsau ¢ npeobpasoBarenem;

- «He mory oTkpbiTe COM» — BbiGpaHHbIi COM nopT 3aHsT APYrUM NPUNoOXeHUeMm;

- «HeT cBs3n ¢ npeobpasosarenem» — HET CBA3M C npeobpasoBaTenem;

- «Ownbka Nnpu CUHXPOHU3ALMM YacoB» — owubka Npy CUHXPOHU3ALMK YaCcoB;

- «Owwubka npu 3anycke pexuma nposepku RTC» — owmbka npy 3anycke pexuma
nposepkn RTC;

- «BoibpaHHas koHurypaums He nopsepxvBaeT BpeMsa» — B NOAKNKYEHHOM
npeobpa3soBaTene HeT YacoB PeansHOro BPEMEHMU:

- «He mory cospatb dain» — npu cospaHmm ¢haina npousoLuna owubka.

A.6 UndopmaumoHHble coobuieHus

A.6.1 UnhopmaLmoHHble cooblieHns BbIBOASTCA B none «COCTOSHUE» W MOryT
NPUHAUMaTL CNeayloLMe 3Ha4YeHUs:

- «YTeHue KOHMDUrypaLuum» — naeT NpoLece YTeHNs KOHGUrypauuu;

- «YTeHue KOHUrypaLMm NPOLLNO YCNELHO» — KOHUrypaLms yCNeLHOo NpoYuTaHa;

- «3anpoc AaHHbIX» — MAET onpoc npeobpasoBaTens:

- «OxuaaHue» — nporpamMma oxuaaeT AencTeuN none3soBartens;

- «Oxnpanve noaknioveHns Kk npeobpasoearenio» — nporpamMma OXwaaeT roToBHOCTU
npeobpasoeaTens k nepegaye AaHHbIX.
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Tabnuwua 6.1

MNpunoxexue B
(oBazaTenbHoe)
MeTponoruueckue xapaktepucTukm npeobpaszosarens (umcbpoBo¥ Bhixoa)

3 Eaun- Llena
gﬁ‘z‘; Usmepsemeiii HUUa [wanasoH Ecp:gl:::ﬁzmgsrgg eanHULbI
napameTp name- U3MepeHui - MnagLwero
Lms ol NOrPELUHOCTH U3MEPEHMIA Casatin
CK3 cunbi
NepemMeHHOro Toka A or0 £ (0,003 oy + 0,001 /ac ror) Iact nom/
(nepBblit AuanasoH) 10 2-/act rom NSRRGSR TG 15000
Iact
AESA CK3 cunbi
NepeMeHHOro Toka ot 0 ) 1 Iacz nom/
(BTOpOI AUana3oH) A 80 2-Iac2 rom * (0,008 Iacz + 0,0016+/acz o) 15000
Iaco
CK3 HanpsixeHus
MepeMeHHOro Toka or0 ! y Unct nom/
(nepBbit AnanasoH) B 00 1.5 Uncinom | = (0.002: Une1 +0,001- Unct nom) 15000
UAC1
CK3 HanpsxeHus
AE855
NepeMeHHOro Toka or0 g : Uncz nom/
(BTOpOI AManasoH) B 002 -Uncarom | = (0,002: Uncz +0,0016: Uncznam) 15000
UACZ
Yacrora r or 45 o 65 +0,008 0,001
£ 4 [ or45701000 +08 0,1
HanpsikeHue
MOCTOSIHHOIO TOKa VB or0  (0,002- Upcy +0,0016 Ungy ) | U2S! e/
(NepBblit AManasoH) 802-Upcinom |~ " S ==l 15000
UDC1
AES0 HanpsixeHune
NOCTOSHHOTO TOKa ot0 s ] Ubcz nom/
(BTOpOI ANana3oH) B 102-Upcorom | = (0,002 Upcz + 0,001 Upcz rom) 15000
Ubcz
HanpsbkeHue
MOCTOSIHHOTO TOKa ot0 : _ Ubci nom/
(nepBbIii AUana3oH) B 1015 Uncirom? | = (0.002: Upc: + 0,001 Uoct rem) 15000
UDC1
REBR] HanpsbkeHue
NOCTOAHHOrO ToKa ot0 ] i Ubcz nom/
(BTOpO# AManasoH) = 002-Upcorom | = (0,002 Upcz +0,0016: Upca o) 15000
Ubce
Cwuna
NOCTOSIHHOTO TOKA or0 y ) Ioc1 nom/
(nepBbiit AUanasoH) WA 80 1,5'loct rom * (0,002 foc1 + 0,001 oc o) 15000
’DC‘E
AES875 Cita
NOCTOAHHOTO TOKa or0 _ i Incz nom!
(BTOpOIA Auanasok) MA | 02 | *(0002ce +0.002banen) | ST
Ica
CK3 mexaydaszHoro
HanpsHKEHUs : o'l c;r 8 + (0,002 Uy + 0,003 Uyt nom) L{ELU"SB‘/
AE3855 | U = Lo
YactoTta r 0T 45 no 65 + 0,008 0,001
£V 4 [Tor45 801000 +08 0,1
Tver
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lpodomxerHue mabnuusi 5.1

; Enu- - LleHa
gﬁﬂ: Wamepsiemsbiii HULa Owana3zoH gcp:g::;:ii%g?ﬁ::; eAuHULbI
e napametp u3me- U3MepeHui MO DELIHOCTI HSMEDeHMWE MnagLero
peHus s pe paspsga
HanpsikeHue
ot0 U nom/
MeXynonicHoe B +(0,002-U, + 0,0016- U,
T 012Uy | 200020+ rem) | 15000
Hanpsxexune
0 UL nom/
AE3857 | nonocHoe B 1 + (0,002 Upy + 0,002 U LM
el 10 2-Unstrom ( ks rom) 45000
HanpskeHue
ot0 ULM norn/
+ (0,002- ,002-
r&j%mue'rpuu B 70 2-Unnt e % (0,002- Uy + 0,002 Uppt nom) 15000
CK3 mexaydasHoro
or0 ULL nom/
HanpsHKeHus B +(0,002- Uy, + 0,003-U,
Uy g A0 1,2 Ut nom ( L bt o) 15000
CK3 dasHoro
AE4855 or0 UL nom/
HanpsXeHus B +(0,002: Uy + 0,003 U
i 801.2-Unam | £ W unom) | 45000
YactoTa - o145 no 65 + 0,008 0,001
Y 4 [“or45401000 £0,8 0,1
" _ Nuanason M3MEPEHUA 4acToTbl BbIGUpaeTCcH Npu KOHUrypUpoBaHUM npeobpasoearens; no
YMON4aHuIo yCTaHOBNEH AnanasoH «45...65 My». Pabouuii AuanasoH BXogHOro HanpsoKeHus
NPy U3MEPEHNIN YaCTOThI:
- AnA moaudukauum AE855 — ot 0,2 Uact nom 80 1,5 -Uact nom:
- AnA moaudcukaumii AE3855, AE4855 — ot 022U nom 80 12Uy pom (HanpskeHue
mexay asamu C n A).
— [Ans HOMMHaNbHOrO 3Ha4YeHusi 1000 B koHeuHoe 3Ha4eHWe auanasoHa uamepeHuii paeHo 1020 B.
B HanpsikeHue HeCUMMETPUM SBNSETCH BbIYUCTSEMBIM napameTpoMm.
— HomuHanbHoe 3Hauenue gasHoro HanNPsHKEeHUA Uy nom PaBHO BenuuuHe Uy qom / V3.
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