JKCcnepTHaA cuctema MOHUTOPUHIa, AUNArHOCTUKU U

ynpasneHua TpaHchopmaTopHbiM 060pyaoBaHMEM

«CMAY-TPAHC» npoussoactea NAO «3TP»

ZAPOROZHTRANSFORMATOR



UHTenneKkTyanbHble TpaHchopmaTopbl

ZAPOROZHTRANSFORMATOR

NHTenneKktyanbHble TpaHcPOpMaTOpbl — 3TO TPaHCHOpPMATOPbI U aBTOTPaHCHOPMATOPbI
copeprKalyme crneluanbHbie 3/1IeKTPOHHbIE YCTPOCTBA MOHUTOPUHIA U YNPaB/eHUs,
obecneuunBatowume cneagyowme pyHKUUM:

/ Perncrpaumio 1 aHanm3 KayecTBa 3/1eKTPO3HEPTMKN NO BCEM
ctopoHam (BH, CH, HH) Hanpsa*KeHnA B yCTAaHOBMBLUMXCA NPOLLECCAX.

/ Pernctpaumio n aHanu3 nepexoaHbiX aBapUMHbIX U HEaBaPUMHbIX
NPOLECCOB, BKAKOYAA KOMMYTaLUUK (BKAOYEHME, OTKAOYEHME) U
PEXMMbI KOPOTKOFO 3aMblKaHUA.

/ MOHUTOPUHT 3INEKTPUYECKUX, TENTOBbIX U MEXaHUYECKUX
NapaMeTPOB OCHOBHbIX Y3/10B TPaHCHOPMATOpPa C IKCNEPTHOM
OLIEHKOM TEXHUYECKOTO COCTOAHUA 060pya0BaHUA, HAarpy304HOM
CcnocobHOCTM U CPOKa CNYKObI.

/ OANCTaHUMOHHOE aBTOMAaTM3MPOBaHHOE ONTUMa/IbHOE yrpaB/ieHne
CUCTEMOM OXNaXKAEHUA N MEPEKNOYAIOLLLMMM YCTPOUCTBAMM.

YKa3zaHHble GYHKUMN peann3oBaHbl B IKCNEPTHON cucTeme
MOHWUTOPWHIA, 4MarHOCTUKN U ynpasaeHus paspabotaHHom MNAO
«3anopoxTpaHcdopmaTop» (MAO «3TP»).
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JKCnepTHaaA cMctTema MOHUTOPUHIa, AUMArHOCTUKU U YrpaBaeHUA
TpaHcopmaTopHbim obopyaoBaHmem «ICMAY-TPAHC»

3

ZAPOROZHTRANSFORMATOR

JKcnepTHaA cMctTema MOHUTOPUHTIA, AUArHOCTUKKU U ynpasaeHna SCMAY-TPAHC npeaHasHayeHa ana
KOHTPO/IA TEXHUYECKOTO COCTOSIHUA TPaHCPOpPMaATOPHOro 060pya0BaHUA B NpoLecce IKCN/yaTalum,
dopmupoBaHMA AUArHOCTUUYECKUX, NpeAynpeXaaloLmnX U aBapuidHbiX coobueHunii, BegeHua 6a3 gaHHbIX,
nepegaum MHPopMaL MM 0 TEXHUYECKOM COCTOAHUM 06opyaoBaHua B ACY TMC.

AnnapatHoe obecneueHne 3CMAY-TPAHC umeer 3-x
YPOBHEBYIO CTPYKTYpPY:

1-i4 ypoBeHb — AaTYMKKN 1 NepBUYHbIE Npeobpa3oBaTenu.
Ha naHHOM ypoOBHe ocylLecTBAAeTcA NnpeobpasoBaHme
namepsembix GU3NYECKUX NapPaMeTPOB B
YHUPUUMPOBAHHbIE CUTHANbI A5 Nepeaayn AaHHbIX
N3MepeHN Ha YPOBEHb 2.

2-A ypoBeHb — KOHTPO/IIEPbI U YCTPOMCTBA
BBOAA/BbIBOAA. Ha JaHHOM ypOBHE OCyLLEecTBAAIOTCA
06paboTKa CUrHANOB C YPOBHA 1, BbINO/SIHEHWE PACYETOB
pAfAa AMAarHOCTUYECKMX NapameTpos n opmuposaHme
uMdpOoBbIX MOTOKOB ANA Nepesaydn nHbopmaumm Ha
ypoBeHb 3. KOHCTPYKTUBHO pa3meluatorca 8 L.

3-i ypoBeHb — cepBep cbopa JaHHbIX U IKCNEPTHbIX
OLEHOK. Ha AaHHOM ypoBHe ocyuecTsaAtoTcAa cbop u
06paboTKa UMPPOBbIX MOTOKOB, BEAEHME apPXMBOB,
BbINO/IHEHNE SKCNEPTHbIX OLLEHOK, OTObpaxkeHne
MHOOPMALMM HA SKpPaHEe MOHUTOPA U MHOPMALMOHHAA
CBA3b CO CMEXKHbBIMW CUCTEMaMK Bonee BbICOKOTO YPOBHS.
KoHCTpYKTMBHO pa3meluaeTca B WwKady APM.

Wkap APM

= [MpombiwnenHbin MK
= WUcrouHuk GecnepeboitHoro nuraHns

= YCTpoicTBa CeTeBbIX NOAKMIOYEHNI

Ethernet BoNOKOHHO-ONTUYECKUIA KaHan CBA3M U4

= LIKad AMarHoCTUKK
= LlIkad ynpaBneHUs CUCTEMOMN OXNAXKACHUA
= LWkad ynpasnenus PMH

3-/ ypoBeHb

2-i ypoBeHb

[atunku u npeobpasosarenu JlaTymKM TEXHONOTUYECKUX 3aLUUT

= OnexTpudeckue = KnanaHbl gaenexus

= Tennosble = lazosble pene
= DU3NKO-XMMNYECKNX CBOWCTB Macna v rasos

= Bubpauun

= Macnoykasatenu

1-i ypoBseHb
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OnbiT MNAO «3TP» nocTaBKM CUCTEM MOHUTOPUHTA

ZAPOROZHTRANSFORMATOR

/7 MAO «3TP» umeet 6onee 10 neT onbiTa NOCTaBOK CUCTEM MOHUTOPUHIA COBMECTHO C TPaHCHOpPMaTOPHbIM
obopynoBaHuem. Mpn 3ToM BCe NPOEKTbI CUCTEM MOHUTOPMHIA, BbIOOP M YCTAaHOBKA AaT4MKOB, pa3paboTKa
WKahOB yNnpaBAEeHMA CUCTEMOM OXNAXKAEHNA N NEPEKNHOYAIOLLMM YCTPONCTBOM, pa3paboTKka anropuTtMmoB
OMarHOCTMKM N 3KCNEePTM3bl AUArHOCTUYECKMX NAapamMeTpoB B aKcnayaTaumnm sbinoaHanacb MAO «3TP».
AnnapaTHOe 1 nporpammHoe obecneyeHne cbopa AaHHbIX U Nepeaavn nHpopmaumnm B ACY NC BbINOAHANOCH
coucnonHutenamu - 000 «ACY BaU» (Mocksa), 000 «UHTepa» (MockBa), 000 «IHeproaBTomaTusaumsa»
(YkpanHa, 3anopoxbe), 000 «MoHaga» (YKpanHa, 3anopoxbe).

2001 ron — nepBas NOCTaBKa CUCTEMbl MOHUTOPUHIA
2008 rog — 50-a nOCTaBKU CUCTEMbI MOHUTOPUHTA

2011 ron — 100-a nocTaBKa CUCTEMbI MOHUTOPUHTA.
2013 rog — noctaBneHo 6onee 150 cuctem MOHUTOPUHTA

B 2011 roay Ha ocHOBe NpeablAyL,ero onbiTa pa3paboTaHa 1 BBeAEHA B ONbITHYHO 3KCN/yaTaumMio nepBas
BepcuA NPorpamMmMHOro 1 annapaTtHoro obecnevyenma cuctembl 9CMAY-TPAHC npoussoactea MAO 3TP Ha
6a3e KoHTponnepos Compact Rio u nporpammHoro obecneveHuna LabView ¢upmbl National Instrument (NI).

B 2012 rogy pa3paboTaHo AONONAHUTENILHOE NPOrpaMMHoe obecneyeHune ans obydyeHma Nosib3oBaTenen.

B 2013 roay cnctema 3CMAY-TPAHC ycnewHo npowsia MexaHn4eckme, KIMmaTuyeckne M UCnbiTaHMA Ha
3NEeKTPOMArHUTHYH COBMECTUMOCTb B labopaTtopumax focctaHaapTa YKpauHbl M NOAy4Ynaa COOTBETCTBYHOLMNE
NPOTOKO/bl. OTKOPPEKTMPOBAHHAA, MO Pe3y/ibTaTaM UCMbITAaHWUN, BEPCUA CUCTEMbI BHEAPEHA Ha
TpaHcpopmaTopax THL-1000000/500 n TPAHC-63000/35 ansa Bepesosckoii PIC.

C 2011 roga no 2013 rog, 3CMAY-TPAHC npowna ncnbitaHmna Ha 6onee yem 20-T1 TpaHchopmaTopax npu
NPMEMO-CAATOUYHbIX UCMbITAHUAX HA UCMbITaTeNbHOM Komnaekce 3TP.

Cuctema moHuTOopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



MepBUYHDbIE AaTUYUKN U NPUOOPbLI CUCTEMbBI MOHUTOPUHIA

Mpubopbl NnpoBeaeHMA XxpomaTorpadpuyeckoro
aHa/nn3a rasos, PAacTBOPEHHbIX B Macne

Mpubopbl USMEPEHUSA BNArOCOAEPMKAHUA B Mac/e

an60pr n3mepeHunAa Kayectsa n3onaunmm seoaos
C OI'ILI,VIEVI n3mepeHnAa 4aCTnu4HbIX pa3pAaaos
S/IEKTPUYECKUM METOA0M.

ONTOBOJIOKOHHbIE AaTYMKKN ANS NPAMOTO
N3MepeHua Temnepartyp

JaTtynmkun nsmepeHums temnepaTyp

TpaHchopmaTopbl TOKA A/18 CUCTEMDbI
MOHUTOPMHIa Ha CTOPOHAX BbICOKOIO M HU3KOTrO
HanpAXKeHnn

[aT4ymMKM usmepeHna HanpAXKEHUA Ha CTOPOHAX
BbICOKOrO U HU3KOTO HAMpAXKeHUA

JaTunKn MOHUTOPUHTA CUCTEMbI OXNAXKAEHUA

[aT4nNKM MOHUTOPUHTA NEPEKIOYAIOLLETO
YCTPOMCTBA

10. MpnBOPbLI TEXHONOTMYECKMX 3aLLUUT:
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= Pene byxronbua
=  OTCEeYHOW K/anaH

= yKasaTe/n ypOoBHs Mac/na B Hake
TpaHchopmaTopa 1 6aKe NepeKIYaloLLLErO
ycTpoWcTBa

= yCTpolicTBa cbpoca AaBneHus

= KOHTPOJIbHOE pesne NepeK/oyatoWwero
yCcTpoWcTBa

JaTtumkm namepen

[aTunK ons u3mepeHus KayecTsa
M30/1ALU1N BBOAOB

| Cuctema moHuTopuHra "3CMAY-TPAHC" npoussoacTea NMAO "3TP"
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A s —

nsa TemnepaTypbl

MpaAmoe namepeHus TemnepaTypsbl
OMNTOBO/IOKOHHbIMU AaTYMKaMK



LLIkad coeaguHeHnn 3CMAY-TPAHC

ZAPOROZHTRANSFORMATOR

LWkad coegmHeHunit obecneymBaeT cbOp CUrHaANOB OT NEPBUYHbBIX AATYMKOB U NPMBOPOB, NPMOOPOB TEXHONOTMYECKUX 3aLLUT, UX
nepBuYHyt0 06paboTKy U NpeobpasoBaHue, nepeaayy B WKad AMArHOCTUKK, ypaBAEHUE pexumammn paboTbl cUCTEMbI
OXNAXKAEHWNA U MEPEKNOYAIOLLNX YCTPOMCTB. Bce anemeHTbl MPOMBbILWNEHHOIO UCNOAHEHUS C Anana3oHoM paboynx Temnepartyp
ot -40 po +70C;

LLkad coegmnHeHnit coaepKuT:

TpexaBepHbI 3N1eKTPOTEXHUYECKUI WKaD;

Cuctemy obecneyeHns MUKPOKNMMATA;

ABTOMATHYECKME BbIKNOYATENN NS BKAKOYEHUA NEPBMUYHOIO NUTAHMA annapaTypbl;
BNOKKW BTOPMYHOTO 3/1eKTpONnTaHmna ¢ obecrneyeHem rasibBaHMYECKoM pa3BaA3KY;

Hopmupytowme npeobpasoBaTteny BXOAHbIX aHAaN0Or0BbIX CUrHAN0B C FraIbBaHNYECKOM Pa3BA3KOM M YacToToM Npeobpa3oBaHUsA
100Ky,

MpeobpasoBaTenn BXOAHbIX/BbIXOAHbIX PeNeliHbIX CUTHANO0B ¢ Bbixogom RS-485 n Modbus;
MpombiwneHHbI KoHTpoanep Nel Compact RIO npoussoacTtea National Instruments, CLUA;
Ynpasnaembiin Ethernet kKommyHuKaTop.

PucyHok 1 — Npumep vcnonHeHus wkada coeamHeHuit aas ogHodasHoro TpaHcdopmartopa PucyHoK 2 — Nprmep “cnonHeHus Wwkada coeamHeHni ans

OP/ILI1-210000/1200, ycTaHOBAEHHOTO Ha UCMbITaTeNbHOM cTaHuum 3TP TpexdasHoro TpaHchopmaTopa THLL-1000000/500
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LlWkad anarHoctukmn 3CMAY-TPAHC

LLIkad agmnarHocTMKM obecneynBaeT NPUEM CUTHANIOB OT

[ATYMKOB U NPUOOPOB, MaTEMATUUYECKYIO U aNTOPUTMUYECKYIO
06paboTKy CMITHANOB, BbIYMC/IEHME PAAA NAPAMETPOB, 3anNmncb

N XpaHeHue nHpopmaLmnn, nepeaady AaHHbIX B
aBTOMaTM3upoBaHHoe paboyee mecto (APM) cuctembi no
ONTOBO/IOKOHHbLIM IMHMAM CBA3W. Bce 31emeHTbI
NPOMbILLIEHHOTO UCMOJIHEHUA C AMaNa30HOM paboymx
TemnepaTyp ot mnHyc 40 go +70C;

LLIkad AMarHoCTUKKU coaepKuT:

INEeKTPOTEXHUYECKMI LKA M3 HEPXKABEIOLLEN CTAaNN
HApPYXHOW YCTaHOBKM;

Cuctemy obecneyeHnA MUKPOKINMATA;

ABTOMATMYECKME BbIKAOYATENU ANA BKAKOYEHUA
NepBMYHOrO NMUTAHKA annapaTypbl;

BNOKM BTOPMYHOrO 3neKTponNMTaHUA ¢ obecnevyeHnem
raJlbBaHMYECKOM Pa3BA3KMK;

Hopmupytowme npeobpaszoBaTenn BXOAHbIX aHANOr0OBbIX
CUIHANOB C ra/IbBaHNYECKOWN Pa3BA3KOM U YaCTOTOM
npeobpasoBaHmna 100Ky,

MpeobpaszoBaTenn BXOAHbIX/BbIXOAHbIX PefeiHbIX
CUrHanoB ¢ BbIxogom RS-485 n Modbus;

MpombiwneHHbIM KoHTpoanep Ne2 Compact RIO
npoussoactea National Instruments, CLUA;

Ynpasnsemsbii Ethernet kKommyHmKaTOp.

Cuctema moHuTopuHra "3CMAY-TPAHC" npoussoactsa MAO "3TP"
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PucyHok 1 —
Mpumep
NCNONHEHNA
WwKada
OVArHOCTUKKM anAa
oAHOgasHOoro
TpaHcdopmaTopa
opauN-
210000/1200

PUCYHOK 2 —
Mpumep
NCNONHEHNA
WwKada
ANArHOCTUKKU ona
TpexdasHoro
TpaHchopmaTopa
THU-
1000000/500



LLIkad aBTomaTusmnpoBaHHoOro pabouero mecra 3CMAY-TPAHC

ZAPOROZHTRANSFORMATOR

/ Obecneuusaer:

e —
1

Mpném nHpopmaLmnm OT YyCTPOMCTB LWKada ANArHOCTUKN;

BbinonHeHue pAoa maTeMaTU4eCKnX paC‘vIéTOB M 3KCNEePTHbIX
ANAarHOCTUYECKUX a/ITOPUTMOB;

BeneHue apxmnBoB 1 6a3 AaHHbIX, 0TobparkeHne nHdopmaymm o
TEXHUYECKOM COCTOAHUM 0OBEKTA;

I'Iepep,aqy TEKYLWUNX U aPXNBHbLIX AaHHbIX B CUCTEMDbI bonee
BbICOKOIO ypOBHA.

/7 Copepur:

3ﬂ€KTpOT€XHW-I€CKMV1 LLIKad) B KOMMJIEKTE C CUCTEMOW BEHTUNAUNUN N
KOHAWUMOHUNPOBAHUA,

.
0
s
.
O
s
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.
0
[
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o
.
0
9
L]
.
L

ABTOMaTUYECKMEe BbIK/toYaTeNU 1A BKAKOYEHMNA NEPBUYHOTO
nMTaHunA annapatypbl APM;

BNOK BTOPUYHOrO 3/1eKTponmTaHms, obecneymBatoLLnia
raNbBaHWYECKYIO Pa3BA3KY;

" Ynpasnaembiit Ethernet KommyHuKaTop;

" KUAKOKPUCTANIUYECKUN MOHUTOP;

MpPOMbILWNEHHbBI KOMNbOTEP C AYOANPOBAHHBIM }KECTKMM AUCKOM;
* WcTouHUK 6ecnepeboiHOro NUTaHus.
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CTpyKTypa nporpammHoro obecneveHus (MO) n 6a3bl gaHHbIX (BA)

9

1 AgmuHucTpatop
3CMAY-TPAHC

MNonsaoeatenn ICMOY-TPAHC B ACY NC

nogctaHuum

2 Oucnetyep J

3alWTE W Nepeaave

[
3 BKcnepTel No penenHon

— 1

4 3KenepThl no
TpaHchopmaTopam

ZAPOROZHTRANSFORMATOR

3NEKTPOEHEPTMK
i T i I
‘ 5 no «Mepenaun panHeix B ACY MNC (OPC-cepeep, Web-cepsep)» ‘ MNonesoeatenn

R e S S T pazpaboTHmi

| ' APM 3CMOY | —

I ‘ 6o wHTeptheiica nonesoeatena APM (11 eupTyaneHeix npubopos) ] | 3KcnepTel No

| } @ TpaHchopmaTopam

: | 2 (paspaborumkm) |

| CoBAmepoiy 3 | £ |12

] 7 BA3cMmay - e ——— £ [E—

| 1. NaHHbie o [ S PaspaBorunkm

i w KOHCTPYKLIN | g annaparHo -

! oBnekta \ g [NV NPOrPaMMHOTD

| 1. OnepaTuBHEIe AaHHBIE M3MepeHMiA (3 cek) 1. NapameTpbl 2. RonycTumeie }<}:|l> 2 Komnnekca

I 2. XMypHan onepatieHbX JaHHeIX (1 MuH, 1 CAMOOMATHOGTHRN. napameTpel U | -8- 13

| MecsL) 2 Teneparo ycTaBkm I =4

| 3. ¥KypHan onepatneHsix gadHeix (1 vac, 30 nert) patop JKCNePTHbIX } 2 PN Vienermateny Ha

| CUIHaNoB I 3aBope

| 4. YXypHan HeCTAHAAPTHBLIX CUrHANOE (3 cek) anropuTMoB ‘ 5 NV W3roTOBWTENE

| 5. ypHan cobbiTit 0BbekTa Habniogexus 3. YeTaBky MOHTaKa } o =

: — 6. OTHeThl aKcnepThs M MCMbITaHWA \ = 14

| 7. ¥KypHan coBbiThii chcTemsl SCMAY 4. Kypran }

} NEpUoaNYEecKoil | PN Wedr nHxeHep n
Hanag4uK

| 15 1 pueocT | K= | ameparypm ne

| ‘ MO «PacyeT QUarHoGTUHecKNX ‘ ‘ MO «3xcnepTnaa cobuITUi 1 K}j\ népwo,quecncoﬁ } MOHTEXE

I napameTpan (] IjEHTEpI’IEB» TEXHW-I;EKCKDI'D COCTOAHWAR NPOBEPKN CUCTEMBI }

| j[ j[ 6. Onwucaxme |

! 17 IKCNEpTa \

| MO «CEop 1 aHan1a gaHHbIX M3MEPEHWIA, 7. OnncaHne TecToB }

| = CHMHXPOHW3AUNA BPEMEHW» \»...___________,_...-/ |

I e e . lporpammHoe obecneyeHune

18 19 Wkadh coeguHEHWA W QWarHOCTHEY 20 21 22 KOHTpOflflepOB n APM
0 Gro asromm| [ 0 ormamepa || oo ] T Karpone T aemers c
CHCTEMOIT OXNaXaeHNs National Instrument carHanoBs annapaTyDLy VCTDORCTEOM Pa3paboTaHO C NpUMEHEHNEM

€3

CurHans! nepBrYHEIX AaTYNKOB M Npeobpa3osartensai

TOKW W HaNpAMeHWA ¢

AHanoroeble curHansl

23

AvckpeTHocTeo 0.2 mcek v 0.02 mcek

UunbpoBeie cUrHans! 24
1. farunkm TemMnepartyp W BNa)HOCTUA
2. MNazoaHanuaaTopel

Peneiitbie curiane 25
1. Curbanel cpabaTeiBaHva pene,
KNanaHoB, TEXHOMNOTUHECKUX 3aLLMT
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dKkcneptusbl cuctembl ICMAY-TPAHC

ZAPOROZHTRANSFORMATOR

7/ Bce pernctpupyemole B cMcTeMe napameTpbl N0 GYHKLUMOHANbHOMY NPU3HAKY Pa3aenarTca Ha rpynnbl. Kaxkgaa rpynna
NapamMeTpPoB aHA/IN3NPYETCA C NOMOLLLbIO ONpeaeneHHOro aaropuTma (akcnepTusol). Bce akcnepTmsbl B cucteme
OCMAY-TPAHC crpynnupoBaHbl B NpOrpaMmHblie MOAYNAN, onpeaenalowme TeXHMYeCcKoe COCTOAHUE Y3/10B KU
GYHKUMOHANbHbIX NOACUCTEM. ITU MOAY/IN B AaNIbHENLLIEM Ha3blBAtOTCA BUPTYaNbHbIMK Npubopamun. B cucteme
MOHWUTOPUHIA Peann3oBaHbl BUPTYasibHble NpMbBOPbI 41A ynpaBAeHUA BCEM CUCTEMOM, AN KOHTPONA CUCTEMbI
(camoamarHocTMKa), a TakXKe BUpTyasbHble NPUOOpPbI 418 BU3yannsaumm paboTbl cieayowmx anropuTMoB SKCNepPTU3 U
OMArHOCTMYECKUX MapameTpos :

Srcneprian ORATODAHTa, AVarTOGTHEN, yrpaanenw “SCWIY TPAHG™
= = 3551======,:=I=§
— B e |

(=1 T

1. NapameTpbl 3N1eKTpo3Heprumn (yCTaHOBUBLUMECA NPOL,ECCHI)

1.1 KoHTpoAb TEKYLWMX MAapaMeTPOB 3N1EeKTPOIHEPTMM BbIDPAHHOM CTOPOHDI

1.2 KOHTPO/b KayecTBa 3/1EKTPO3HEPTUUN BbIBPAHHOW CTOPOHDI

1.3 KoHTpob cyMMbl $pa3HbIX TOKOB U HaNpPsiXKeHUMN

1.4 CtaTuctunka perncTpaunm npesbilleHNA HanpAaxXeHnAa 3a4aHHbIM 3Ha4YEHNAM

1.5 KoHTpo/b cneKkTpa TOKOB, HaNpPs*KeHUN, MOLLHOCTEN e e TN

2. MapameTpbl INeKTPO3Heprumn (nepexoaHbie NpoLecchl)

ITRTIIIIT]

2.1 KOHTPONb aMNAUTYA, HanpAXKeHMN NepexogHbIX NPOLLEeCccoB

2.2 KOHTpONb amnNanTya, TOKOB NepexogHbIX NpoLeccoB

2.3 CTaTUCTUKA perncrTpaummn nepexogHbix Npoueccos

2.4 CTaTMCTMKa permcTpaLmm aBapuinHbIX NpoLLeccoB

3. MapameTpbl NpUBOPOB TEXHONOrMYECKUX 3aLUT TpaHchopmaTopa

3.1 KOHTPONb CUFHAN0B NPUOBOPOB TEXHONOTMYECKMNX 3aLLMT TPaHCPOopMaTopa

10 I Cucrtema moHuTOpuUHra "3CMAY-TPAHC" nponssoacTsa MAO "3TP"



dKkcneptusbl cuctembl ICMAY-TPAHC

ZAPOROZHTRANSFORMATOR

crin, ypaanenv SCMEY-TPAHC"
o =
&

4. MapameTpbl MarHUTHOI CUCTEMDI

4.1 KOHTPO/Ib TENNOBbIX NAPaMETPOB MarHUTHOW CUCTEMBI

4.2 KOHTPO/Ib 3/1€KTPOMArHUTHBIX NAPAMETPOB MAarHUTHON CUCTEMBI

5. MapameTpbl 06MOTOK

5.1 KOHTpOAb TenN0BbIX NAapameTpoB 0OMOTOK

5.2 KOHTPOAb 3N1€KTPOMArHUTHbIX NapameTpoB 06MOTOK

6. MapameTpbl U30NALUOHHON CUCTEMDbI

6.1 KOHTPONb PU3NKO-XMMUNYECKMX CBOMCTB Macna

ITOpAHTa, AMATHOCTIC, Vrpasnenwa GCMAY-TPAHC"
r=w] 1

6.2 KoHTponb XAPI macna 13 6aKa pasInNyHbIMU MeTO4aMM

6.3 KoHTponb BnarocogepkaHne macna

6.4 KOHTpOAb NapaMeTpoB TBEPAOM M301ALMM, OCTAaTOYHOTrO pecypca, Neperpysok

7. NMNapameTpbl BBOAOB

7.1 KOHTpOAb NapameTpoB BBOAOB CTOPOHDI

7.2 KOHTPONb CyMMbl TOKOB MPOBOANMOCTHM ¢a3

7.3 KOHTPONb YPOBHA YaCTUYHbIX Pa3pAL0B

7.4 KoHTponb XAPI ana macnoHano/NHEHHbIX BBOAOB

8. MapameTpbl cucTembl oOXnaxKaeHuaA

8.1 KOHTpOosb NapameTpoB CUCTEMBI OXNAXKAEHUA

9. MapameTpbl NepPeKNIoYaloOLLEro YCTPOMCTBA

9.1 KOHTPO/b NAapaMeTpPOoB NEPEKNOYAIOLLEro YCTPOMUCTBA
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JKcnepTHble anropnutmbl cuctembl 3CMAY-TPAHC

ZAPOROZHTRANSFORMATOR

/ Kaxkpana akcnepTu3a BUPTYanbHOro npnbopa NpoBoamTCca Haj, cneunanbHO OTO6paHHOM rpynno
AMarHocTnyeckmx napametpos (X1, X2, X3...Xn). 2T napameTpbl MOTyT ObITb pe3ynbTaTtamu
N3MepeHnn NpnbopoB CUCTEMbI MOHUTOPUHIA UK pPe3ynbTaTaMMn PAacYeETOB CUCTEMBI NO
cneuuvanbHbIM anropuTMmam. ANropnUTMbl pacyeTa UCNONb3YHOT AaHHbIE U3MEPEHWNI, Pe3ynbTaThl
MCMbITAHMIW Ha 3aBOAE U3rOTOBUTENIE U MOHTAXKe, pe3yNbTaTbl NEPNOANYECKON ANArHOCTUKN B
aKcnayaTauuu.

/ B Kaxxgow akcnepTuse npoBepAeTca COOTBETCTBME ANATHOCTUYECKOro napameTpa Xi 3a4aHHbIM
AOMNYCTUMbIM 3HaYeHMAM: Xi.min.gon < Xi £ Xi.max.gon, 3atem onpegensietca oTKAOHeHue ot
AONYCTUMbIX 3HAaYEHNIN U NPUHUMAETCA peLleHne o pesysbTaTe aKcnepTm3bl. MNapameTpsl
Xi.min.gon n Xi.max.gon — gonycTumble 3Ha4YeHuMs (yCTaBKM) 3a4at0TCA pa3paboTyMKkom npum
HACTPOMKe CUCTEMbI M NOC/IEe TAPAHTUMHOIO CPOKA 3KCN/IyaTauMm MOTYT KOPPEKTMPOBATLCA
NO/Ib30BaTENAMM

/ Mo pe3ynbTaTam 3KCNepTU3bl HAa BUPTYaNbHbIX NPpMbOpax BKIOYAKOTCA cneumasibHble CUTHAIbHbIE
MHAWKATOPbI, LBET KOTOPbIX YKa3blBaeT Ha TEXHNYECKOE COCTOAHME KOHTPO/IMPYEMOro Habopa
AVNArHOCTUYECKMX MapaMeTpoB NPOBEPAEMON NOACUCTEMbI TPAHCHOPMATOPA UM BHELLHETO
BO34eNCTBUA: 3e/IeHbIN LUBET — HOPMa/ibHOe COCTosIHME, berkeBbll LBET — paboyee cocToAHMe,
KeNTbIN UBET — yXyALWeHHOe COCTOAHUE, KPAaCHbIN UBET — NpeaaBapumnHoe COCTOAHME.

TexXHMYECKME COCTOAHMA: J‘ HOpManbHOE J," ICIHEDLIEE _.)' - yX¥Y AUeHHOe ' = I'IICIEAEIBHI‘JHEHDE
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JKCnepTHble aAFOPUTMbI NPUHATUA pelueHnit B cucteme ICMAY-TPAHC

ZAPOROZHTRANSFORMATOR

/ OKcnepTnsbl B cucteme SCMAY-TPAHC ncnonb3ykoT pasHblie aiTOPUTMbl NPUHATUA PeLleHnin no
pe3yabTaTam KOHTPOANA, ANA onpeaeneHus uBeTa CUrHaibHbIX UHAWKATOPOB.

/ MpeaycmoTpeHo HECKO/IbKO TUNOB aJIrDPUTMOB NPUHATUA peLUueHWUid:

1. Mo xyawemy OTKNOHEHWIO 3HAaYEHUA ANArHOCTUYECKOro NapameTpa OT AOMYCTUMOrO 3Ha4YeHun
ANA faHHOM aKecnepTtusbl: Max(| Xi — Xi.min.gon |, | Xi — Xi.max.gon|)

2. 1o MaKCMMaJIbHOMY OTK/TIOHEHUIO OT AONYCTUMOTO 3HAa4YEHNUA HE KOHKPETHOIO
ANAarHOCTNYECKOro napameTpa, a cpegHero 3Ha4yeHmna, onpeaenaemoro aaa pa3HbiXx ¢a3:

Max(|Yi— Xi.min.gon |,| Yi— Xi.max.gon|), roe Yi = (XiA + XiB + XiC)/3

3. Mo MaKcMManbHOMY OTKJIOHEHMIO AMArHOCTUYECKUX NapamMeTpoB PasHbIX ¢pa3 mexay coboii:
K1 = |XiA—XiB|, K1 = |XiA - XiC|, K1 = |XiB = XiC|
Xi = max {K1, K2, K3}

4. B psae BMpPTYyanbHbIX NPUOOPOB aNropmUTMbl 3KCNEPTU3 AOMNOHUTENbHO KOHTPOINPYHOT
CKOPOCTM U3MEHEHUA AMArHOCTUYECKMX MAapPaMETPOB U COOTHOLLUEHUA MeXKAY 3HAYEHUAMM
Pa3/INYHbIX NapameTpoB (06pa3bl NapameTpoB) A1 NPUHATUA PELUEHUN.

7/ Tvn anropuTma NPUHATUA PeLLEeHMA ANA KaXKA0M SKCnepTM3bl onpeaenseTca pa3paboTynkom npu
HaCTPOMKe CMCTEMbI U MOC/IE FAaPaHTUIMHOIO CPOKA IKCNyaTaLMN MOXKET KOPPEKTUPOBATbLCA
No/ib30BaTENAMM.
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CTpyKTypa BUpTYyanbHoOro npubopa ana Bu3yanmsaumum napameTpos u
pe3ynbTaToB 3KCNepTus

ZAPOROZHTRANSFORMATOR

3KkenepTHas cUCTEMa MOHUTOPWHTA, AWArHOCTUKY, ynpaBieHns "SCMAY-TPAHC"

HacTtpofika || TecTipoeaHie | Mepuoguueckas Ambmm TM¥CH cTon 1 OTuer JAOKyMEHTEI [eHepaTop | BI04 | | ===Hasap Ir”aBHaH NaHEne ”MEH'U Bb'ﬁc'pai ZAPOROZHT TOF

Ob6berT ﬂVIaFHOCTVIKI/I| | Hara |:| Bpemn

AuarHoctuyeckne napamerpbl yHKUWOHANBHOW NOACUCTEMBI ) 3 dxcnepTisa l L 19 2
No HauMeHoEBaHWe napaMeipa daza A dazaB dazacC
Mapamerp M21
Mapametp Ne2
Mapamerp Ne3
MNapamerp Med
MapameTp N2
MNapametp Mo
MNapamerp Me7
MapameTp Neg
Mapametp Hed

=

wfm| oo efwln] =

Amplitude

SKcnepTm3a 2 l:l J 2

Ne HaumeHoBanue napamerpa tdaza A daza B dazaC
MNapaneTp N1
Mapametp Me2
Mapamerp M23
MNapamern N4
Mapametp M2s
MNapamern Meg
MNapametp Me7?
MNapamerp M2d

25,3 -8
11:12:20,000
i0/ajz01z

I
09:17:5;
10711,

Hem]| - E=
3KcnepT1za Homep napamertpa Bpema v IR
- 1ro,

2z 4\ ) ;5 4 = A CropoHa BH = H
E y -1 E 1 necsal
= 5 2 - R CtopoHa CH
2= - -
e i 2- 1 peHb
“ >, = CtopoHa HH

1 - 10 yacos

I I I I I i

18:00:00,000 00:00:00,000 08:00:00,000 12:00:00,000 15:00:00,000 00:00:00,000

1049/2012 1041042012 10/10/2012 1071042012 10/10/2012 1of11fz012
Tirne:

==Y IS Y LY N Y Y

TexHuyeckve COCTOgHMA: | ) - HOpManbHoe | - pafiouee | ) - yxyAweHHoe 0 - NpeAasapyisHoe CYCTeMa oxNangeHns I:l

7/ Kaxgblih BUPTYaNbHbIN NPUOBOP COCTOUT N3 NOTUYECKUX anemeHToB: 1. Tabaunubl, coaeprkalime 3Ha4YeHUA ANATHOCTUYECKUX
napameTpos; 2. MHANKATOPbI, CUTHANM3MPYIOLWME N3MEHEHMEM LBeTa 06 pedyabTaTe paboTbl akcnepTns; 3. UHAMKaTOp,
CUTHANU3UPYIOLLMIA U3MEHEHMEM LLBETA O TEXHUYECKOM COCTOAHUMN NOACUCTEMBI (FPYMMbl SKCNEPTU3 BUPTYasibHOro nprbopa);
4. Aucnneit gnsa oTobparkeHUsa TpeHA0B (BPeMEHHbIX 3aBUCMMOCTEN) ANArHOCTUYECKMX NAaPaMeTPOoB; 5. INemMeHTbl ynpasaeHua
avcnaeem B BUAE NepekatoyaTenelt u KHoNok. 6. MaHenb ynpasneHusa pexumamm pabotbl cuctembl ICMAY-TPAHC



CrapToBOe OKHO nporpammHoro obecneueHusa cuctemol ICMAY-TPAHC

ZAPOROZHTRANSFORMATOR

/ Ha ctapToBOM OKHe pacnosioxeHa naHesnb (CTpoKa KHOMOK) 4214 Bblbopa pexxnma paboTbl cMcTeMbI, TUN TPAaHCHOPMATOPHOIO
060pyA0BaAHMA, KOHTPOIMPYEMOTO CUCTEMOM U CUTHA/IbHbIE MHAMKATOPbI, XapaKTepu3yoLLMe LBETOM pe3ynbTupyollee
TEXHMYECKOE COCTOAHME 3TOro 0bopyaoBaHMA.

‘ 2KCNepTHasa CUCTEMA MOHUTOPWHIE, AWarHocTuKK, ynpasneHua "SCMAY-TPAHC"
| Hactpaiisa ||Tec‘rmpoaaHme'I'Iepmoa.muec»(aﬂ ,u.marHDc‘rMKall TM5CK "ml OTuat l|ﬂ0KYMeHTbI H leHepaTop ” Bhix04 l MEHHD BLIGopa ZAPOROTHTRANSFGRMLTOR)
061BeKT prarHocTu| | Hata| 30 anpers 2013 | Bpema| 143911 |
[THLI-1000000/500-¥1| [TPAHC-63000/35-Y1 Nei| [TPAHC-63000/35-Y1 No2|
[“5kd 7 ks / [ ald 7
i | lTred ']
AT TTE | I | " ‘
S AR e T T e R
Bvabl TEXHHWYECKDIO COCTOSAHKWA: J' HOpManbHoe J' paﬁouee J - YXYALWEHHOE ' | npenasapmﬁune

/7 Cuctema KoHoUrypupyeTca pa3paboTymMKom aaa Kaxaoro o6bekta NoACTaHLMK, HA KOTOPbIX YCTAHOB/IEHbI PA3/IMYHbIE AATYUKUN U
npubopsbl. AnA npumepa Ha PUCYHKe NPeACTaBleH BapMaHT CUCTEMbl MOHUTOPUHIA Ana bepesosckon MPIC (oanH
TpaHchopmaTop THL-1000000/500 v asa TpaHcpopmaTtopa TPOAHC-63000/35).
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Pexxumbl pabotbl cuctembl ICMAY-TPAHC

ZAPOROZHTRANSFORMATOR

HacTpoika .' TEETMDDEEIHME'HEDMD,.EI,MLIEEI-CEIH ,.EI,MEIFHEIETMI{EI' MCH "&' JTUET 'I

/ MaHenb ynpaBneHus pexmmamm pabotel ICMAY-TPAHC pacnonoKeHa B BEpXHEN CTPOKE KaXKAoro
BMPTYaNbHOro Npnbopa n Ha CTapTOBOM NaHeNM CUCTEMblI MOHUTOPUMHIA. HarkaTne cOOTBETCTBYHOLWEM KHOMKM
OCYLLECTBAAET NepPeKNOYEHME PeXMMA PAabOTbl CUCTEMDI.

1. Pexxum «Hactpoiika» - npegHasHayeH 41 HaCTPOMKM NapaMeTpoB CUCTEMBbI. B aTom pexxknume npomcxoamt
KOHbUIypnpoBaHMe NporpaMmHoro obecneyeHms, HanoaHeHWe cnpaBoYHoM 6a3bl AaHHbIX MHOPMaUuen o
KOHKpPeTHOM TpaHcdopmaTope, MHGOopMaLMM O AONYCTUMbIX 3HAYEHUAX AMArHOCTUYECKMX NapaMeTPOB U
HaCTPOMKa a/Ir0PUTMOB 3KCNepTU3 (3agaHne yCTaBOK).

2. Pexkum «TecTupoBaHUe» - NpegHa3HaAYeH A1 aBTOMATUYECKOro KOHTPOIA NPOorpaMmmHoro obecneyeHmn
APM B pasnunyHbIX pexnmax.

3. Pexxum ((nepMOAM‘-IECKaﬂ ANArHOCTUKa» - NpeaHa3Ha4vyeH AnAa BHeCeHUnA B CUCTeMyY AaHHbIX Nepnoanveckmnx
MCI'IbITaHVIl\;i, nposoanMbIX OTAENBHO OT CUCTEMbBI MOHUTOPWUHIa, 4PYIT’MMN an6opaMM AnAa 6onee TO4HOrO
onpeneneHnAa pe3ynbratoB 3KCNEPTU3.

4. Pexxum «Myck» - npeaHa3HayYeH gnsa HenpepbIBHOro onpoca NepBUYHbLIX 4aTYMKOB M NpMOOpPOB, pacyeTa
ANArHOCTUYECKMX MNapPamMeTpOoB, BbIMOJHEHMA aITOPUTMOB SKCMEPTU3, CUTHANN3ALMN O pe3ysibTaTaxX IKCNepTus,
BbIBOZA COOTBETCTBYIOLLMX COOBLLEHWNI N COXPAHEHUA pe3ynbTaToB B 6a3e AaHHbIX CUCTEMbI.

5. Pexkum «OT1ueT» - npeHa3Ha4YeH Ana NPoCcMOTpPa M BbiBoAa M3 6a3bl AaHHbIX Ha USB-Hakonutenb
pe3ynbTaToOB PacyeToB N U3MEPEHUIN AMATHOCTUYECKUX NAPAMETPOB, a TaKKe pPe3ybTaToB paboTbl 3KCNepTm3
3a 3aaHHbIV NONb30BaTENE NEPUNOL BPEMEHMU.
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Pexxum «Hactpouka»

ZAPOROZHTRANSFORMATOR

YnpaBneHue CUCTEMOW MOHUTOPHHIa

YnpaeneHwe ycTaBkamm

NapaMeTpbl 3AeKTpOSHEPrUK (yCTaHOBMBLUMECA NPOUECThI)
NapaMeTpbl 3neKTposHEPrUK (NEpexXoaHble NPOLECCH)
KDHTDOJ'Ib CUrHanoe I'IDVI6DDDB TEXHONOMMYECKUX 3aLUT
QMEI’HOCTMHECKME NapamMeTpbl obMoToK

JuarHocTiuyeckue napaMeTpel MarHUTHOW CUCTEMbI
Ju1arHocTn4eckne napaMeTpel M30NALNKM

QMEI’HOCTMHECKME NapaMeTpbl BBOAOB

JMarHocTHYECKUE NapaMeTpbl CHETEMbl OXNDKAEHUA
QMBFHDCI'W-IECKME NapaMeTpbl TQBHC@OQMBTDQB cobCcTBEHHbIX HYXXA

YcTaBkW AN YCTaHOBMBLUMXCS NPOLIBCCOB

YcTaBkW AN8 NpaBuA B NepexoHbIX NPoLeccax

YctaBkn ana XM u XAPT

CnpaBodHble AaHHBIE Ana nogcucTemsl "ObmoTin”
AuarHocTiHeckue NapaMeTpbl MarHUTHOW CUCTEMBI
JMarHocTKA TEXHUYECKOrD COCTOSHWUS BBOAOR

YcTagkn AN KOHTPOAS NapaMeTpoB CUCTEMBI OXJIENAEHWS
YcTaBku Ans apxMBMpoBaHKS

Monbaoeatens

FaTa NoCNeAHAR HEMEHEHA

CI'IQaBOl-IHbIE NaHHbIE N8 N0/ICUCTEMDI "06MOTKK" 4. lMarHocTMYeCKKe NapamMeTpbl 0BMOTOK TpaHcthopMaTopa

=] al

Tekywwme ycraekun
3arpyauTs ¢ daiina

EH {a)| BH{E} | HH(a) | HH(E)

1. TemnepaTypa TonT_k1 o 1 a 1
ON
Srcneptuaa 1 KoHTpons Tennoesix napameTpoe obmoTin 2. Tenneparyps Tont_k2 0 ! o ! o
BH (fias.) | HH (fas.) | ApxBH | ApzHH | WHABH k2| MHABH K3 | HABH K4 | MHAHH k2| MHAHH K3 | WHAHH K4 SaATeiiebanbalToniZhbiT (o) o 4 0 1 )
a5, 33.) | Apid pid HABH k2| MHABH K3 | PIHABH k4] MHAHH k2] MHaHH k3] ViHaHH K
Temnepatypa TonT tl, °C 93,0 95,0 |10 10,0 | 50,0 10,0 15,0 5,0 10,0 15,0 ASTEEDaTypall onTRenl(pard) g 4 0 1 = ApXMEMpOBaHWE
Temnepatypa TonT_x2, °C 98,0 96,0 |10 10,0 5,0 10,0 15,0 5.0 10,0 150 5. Mpestiwethe (TonT_HHT - Teepx) a L ] 1 g \J
TernepaTypa Tonm_HHT(oM), °C 58,0 98,0 |10 10,0 |50 10,0 15,0 5.0 10,0 15,0 6, Mpeesiwenne (TonT_cp - Tepumy a 1 o 1 - OFF
Mpestiwene (TonT_HHT - Teepx), °C[| 41,1 442 [1,0 40,0 20,0 40,0 60,0 20,0 40,0 60,0 7. Temnepatypa T_HHT (pac4) o 1 1} 1
Ternepatypa T_HHT (paca), °C 98,0 96,0 | 1,0 10,0 5,0 10,0 15,0 5,0 10,0 15,0 4. Tennepatypa T_cp (pacu) i) 1 i} 1
Terneparypa T_cp (pac), *C 85,0 85,0 |10 10,0 [50 10,0 15,0 50 10,0 15,0 3. Npeesiuenie (T_HHT - Teep.i) 0 1 ] 1
Mpeseiwenie (T_HHT - Teep:u), *C 41,1 442 |10 40,0 20,0 40,0 60,0 20,0 40,0 60,0
TMpesrienie (T_cp - Teemom), °C 32,3 268 |10 40,0 20,0 40,0 60,0 20,0 40,0 60,0
TonT_HHT e/ T_HHT (pac+), 0.2 1,0 Lo [LD 150 [i00 15,0 20,0 30,0 40,0 50,0 — b HBHELE
EH {5)| BH{RY | HH(a) | HH(A)
3KCI'IEQ u3a 2 KoHTponb 2NEeKTPOMArHMTHEIX NapaMeTPOB obMoTKH L. Tok & ofimoTre 1 ofiM, & 1] 0 o [ o
| B t6a2.) [ HHH(Baz.) [ ApxBr | ApxH | MraBH k2] MinBH k3 VinaBH e | MinabH k2] WraHH 3 | HrabH 4 2. Pofii SKTHEHEIE NOTERH B DAMOTKE, KET e 0 o o ON ON
Tox & ofimoTke Jobm, A [ t1m,0 [h1sees,n [150 [150 [0 [ 15,0 | 20,0 [1o,0 [ 15,0 [ 20,0 ] 3. QofiM peaKTHEHEIE NOTEPH B 0BMOTKE, KBAD o 0 [1} [1} .
PofM 2KTHEHEIE NOTepHE OfvoTke, KB 3027 | 2337 [150 [150 |100  [150 |20.0 10,0 [15,0 [20,0 | 4, RaKE, OW 3KE, CONPOTHENSHHE a 0 a a |( i Mo srramiamnmas s - A
v -
Mpumep HaCTPOIKM ANArHOCTUYECKMX NApaMeTPoB Mpumep HaCTPOIKM aNrTOPUTMOB IKCNEPTU3 ANA
ANA BUPTYyanbHoro npubopa «O6MOTKM» BUpTYanbHoro npubopa «O6MOTKM»

/ Tonb3oBaTesb CO CNeLmManbHbIMU NPaBamm B pexkume « HacTporiKa» MOXKeT KOPPEKTUPOBaTb NepeyeHb AMarHOCTUYECKUX
napameTpoB, HAbop aNropMUTMOB M MOAENEeN IKCNepPTU3, JONYCTUMbIE 3HAYEHMA ANATHOCTUYECKMX NAapPaMeTPOB U KpuTepues
TEXHWUYECKOTO COCTOAHUA. MepBOHAYaNbHYIO HACTPOIMKY U KOPPEKTUPOBKY CUCTEMbI BbINOHAET Pa3paboTyMK Ha OCHOBAHMM
pe3yNbTaToB MOAE/NIMPOBAHMA, UCTIbITAHUI M NPOMbILIIEHHOM 3KCNAyaTaLUmM CUCTEMbI Y 3aKasuumKa.



Pexxum «TectuposaHue»

ZAPOROZHTRANSFORMATOR

/ [AnA npoBepKM KOPPEKTHOCTU paboTbl aIFOPUTMOB NporpaMmHoro obecneveHma APM cucteMbl MOHUTOPUHIA NPeAyCMOTPEHO 8
TECTOB, KOTOPbIe COOTBETCTBYHOT PA3/IMYHbIM pexumam paboTbl TpaHchopmaTopa. [INa KaXK[0ro Tecta cMcTema reHepupyet
TECTOBbI€ CUrHaNbl, 0TOOPAXKAET X C NMOMOLLbIO BUPTYabHbIX NPUOBOPOB 1 NPOBEPAET UX KOPPEKTHOCTb MO CPABHEHMUIO C
3aHeceHHbIMM B 6a3y AaHHbIX A4OMNYCTUMbIMWU 3HAYEHUAMMW. TeCTUPOBAHME CUTHANOB M NPOrpPammHOro obecnevyeHma KOHTpPoAepa
2-ro ypOBHSA, a TaKKe KaHaN0B Nepefayum AaHHbIX OCYLLEeCTBAAETCA AONONAHUTEIbHBIM CeLManbHbIM BUPTYanbHbIM Npubopom
«CamoanarHoCTMKa CUCTEMblI MOHUTOPUHTIa».

PesynbTat TECTHPOBaHHA
TecTHpoBaHHe
SrcnepThHza N21, .| OK
SKcnepTHza MNO2, o Ok
¢~ Harpy3ka 1000MBA, cos fi = 1. JKCnepTHsa ME3, J| oK
% BKAMUEHWE HA HONOCTOHA Hom (MOMEHT EKAHUEHWA - SrcnepTisa Nod. - OK
MaKCHMYHM hazHoro HanpaxenHa dazel A {0,0233c.)) 3kcnepThsa NES. | OK
0
¢ KOpOTKOE 3aMblikaHHe Ha dase A B MOMEHT MaKCMMYMa SKENEPTHES Nés' - OK
Toxa drasbl A (0,0372cC.) HA BTOPOM NEPHOAE H 3kcnepThza NE7, | OK
CaMOYCTPaHEHHWE YEepes 2 NepHoaa & MomeHT 0,0972c. 3KCnepTHsa M2g, W[ O
noneAyrouweid paboTold no n.l. SkcnepTHsa N99, ... .| OK
¢ KopOTKOE 3aMbIKaHWe Ha ¢rase B B MOMEHT NepexoAa 3kcnepThsa N210... .| oK
Toka drazbl B uepes nyne {0,0288c.) Ha BTOpOM JkcnepThsa Me11.., .| oK
NMEepUoAEe U CAMOYCTPAHEHHUE Yepes 2 nepyuosa B SkcnepTHsa MO1Z,., | Ok
momeHT 0,0688c. c nocneayroweild paboToil no n.1. SKcnepTHsa N213.., ok
L KopoTKOE 3aMbliKaHHe Ha ase C B MOMEHT BPEMEHH SrcnepTHza N914.., | OK
0,033C. Ha BTOPOK NEPHOAE M CAMOYCTPaHEHHE YEPES SKcnepTHsa NO15 oK
g.lil::pnoga B MoreHT 0,073cC. c nocneaymed paboTold no SkenepTisa N":‘lE;::: oF
SKcnepTHsa MO17... L Ok
¢ NeyxdazHoe KOPOTKOE 3aMbIKaAHWe Ha ZemMar (A 1 C) SkcnepThsa N216 oK
E MOMEHT Epemend 0,033c. c nocneayroued paboToi ; '
) e SkcnepTHza N219..,., .| Ok
3kcnepTrza Me20... | Ok
¢~ TpembasHoe KOPOTKOE 3aMBIKAHVE HA FEMAND B MOMEHT o
JkcnepThza M921,., Ok
BPEMEeHH 0,033C. Ha BTOPOM NEPHOAE M CAMOY CTPAHEHHE o
uyepes Z NeprMoaa B MOMEHT 0,073cC. C nocne gy ou e JRCMepTHSS NI22, S| oK
paboTod no n.1. JKCNepTHIa N925... Ok
SkcnepTHza N924.., .| Ok
£~ MeucayhasHoe KOPOTHOE SAMBIKAHHE C 3AMBIKAHWEM 5 oS oK
mexncay coboid das A v B B MmomeHT 6pemenn 0,033c. Ha KCNepTH3a N=La... '
ETOPOM NEQHOAE M CAMOYCTPIHEHWE YEpeS Z Nneproaa JECNepTHza M926, ., | Ok
B mormenT 0,073c. c nocneayromed paboroid no n.d. SKcnepTHsa MO27,.. | O
3kcnepThsa Me25.. . .| Ok
SKcnepTHza N229.., | Ok
SECNEPTHZE MO0 Ok
TecTHpoBaTh MoCHMOTPETH DCTAHOBMTh
SakpeiTe
[Onanorosoe 0KHO Bblbopa TecTa Avanorosoe OKHO aBTOMaTUYECKOro cpaBHEHUA

pe3ynbTaToB 3KCNepTU3 ANA AAHHOIO TecTa



Pexxum «lMepuoanyeckan AMarHoCTUKa»

I'Iepnonu YyecKkaa AMarHoCTHKEa |

MNpoba drarKo-XHMMWMUBCHME CEOFCTE Macna

Mpoba XAPT Macna vz baka TpaHchopMaTopa

Mpoba XAPT Macna M3 BEDAOE TpaHothopMaTopa

Mpoba XAPT Macna w1z Baka PMNH TpaHcdopMaTopa

Auanorosoe OKHO Bbl60pa TNa BHOCUMDbIX AdHHbIX

ZAPOROZHTRANSFORMATOR

MNe 1 2 3 4 4] 6 7 8 9 10
AduamocTuka |Unp, kB | Wa, ppm | Tg70, % | Tg90, % [KYm, mrtkomdr |[Knace ymctoTel | BKY, % SHL, % IOM,% Data
na

MepeyeHb KOHTPOAMPYEMbIX NAPAMETPOB PUINKO-XMMUYECKUX CBOMCTB TPaHCHOPMATOPHOro macaa

N 1 2 3 4 5 & 7 E 9 10
AnarvocTrka | HZ, ppm | CH4, ppm | C2H6, ppm [ C2H4, ppm |C2HZ, ppm | CO, ppm | COZ, ppm | O2, ppm |N2, ppm | AaTa
na

MepeueHb KOHTPOAUPYEMbIX NAPaMeTPOB NPU XpomaTtorpaduueckom aHanu3e pacTBOPEHHbIX ra3os

/ B cucreme 3CMAY-TPAHC npeaycmMOTpeH BBOA pe3ynbTaToB aHanu3a npob macsia npoBeAeHHOro 3aka3ynmkom He3aBMCUMMO OT
CUCTEMbI MOHUTOPUHIA (NeproamYeckan AMAarHOCTUKA). Pe3ynbTaTbl XpoMaTorpaduyeckoro aHaansa sToro Macaa CPaBHUBAKOTCA C
pe3yabTaTaMun U3MePEHHbIMM NPUOBOPAMM HENPEPLIBHOTO KOHTPOASA, YCTAHOBAIEHHBIMU HA TPaHCPopmaTope. ITO NOBbIWAET
TOYHOCTb NPUHATUA PELLEHUI aITOPUTMAMM SKCNEPTH3.

19 | Cucrtema moHuTOopuHra "3CMAY-TPAHC" nponssoacTsea MAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npubop VI_0

ZAPOROZHTRANSFORMATOR

«MaHenb gucneryepa cUCTEMbI»

‘ JKCnepTHaa cucTeMa MOHUTOPKWHTA, AWArHOCTUKK, ynpaeneHua "SCMAY-TPAHC" m
| HacTpobika ”TEETMDDBBHME |HEDMDAMHEEKBH ,qwarHucmmal MYCH || CTON 'l OTueT HﬂanaHrbl H eHepaTop || Beixog ‘ ‘ ===<Hasag, ' [NaEHaA NaHenks HMEHD amﬁnpa' T o
06BeKT grarHocTvikK| THL-1000000/500-¥1, Bepesorckan | Aara| 30 anpens 2013 | Bpema| 150013 |
IMCETYEPCKOE OBOZHAYEHME OGOPYIOBAHAS AT1(A) AT1(B)  AT1(C) OnepaTuBHble conbLUeHUsA CUCTEME
Iin 4 KOHCTPYKIIMA OROBRY ADBAHMA Avarparia pesynbTaTos paboTbl 3KCNEPTHM3  CoobLUEHMs pesyIbTATOB SKCNEpTHs 06 OTKAOHEHMSX

B pabote  (axcnepthbx| O |ovctembbix| 0 )

TexHUYEecKos cocToAHHE DYHKUMOHANbHBIX NOACUCTEM

1. NAPAMETPbI 3NEKTPO3HEPT A | | d
(¥cTanoB1BIIMECA NPOLIECCHI)
2. MAPAMETPbI 3NEKTPO3HEPT A ] o d
{nepexogHbie Nnpoyeccbl)
3. NPMBEOPbI TEXHONOMAYUECKMX 3ALLIMT | ol | =
I »
4. DBMOTKM
e —d —d Ne  [Bug skcnepTissl HaumeHOBaHME 3KCNBPTHZEI - CocTosHne aBaDMﬁHle CUrHanoB
1 UBT_E1 KoHTpONE TERYLIMK NAPaMETROE aNek” o
5. MATHWUTHAS CMCTEMA MpeBb LLeHMe MaKCManbHoA
2 UST_EZ KoHTpONE Ka4ecTea INeKTROEHERTHH aMIIMTYAbI TOKOB, A ol
3 UST_E3 KoHTpONE cymmel B a2HER TOKOE W HAl
6. M30NALUMOHHAS CACTEMA il — N | UST_E4 KoHTRONb NOBLIWERMA HANPAKEHHA lMpeBb LeHe MaKCHMAabHON aMMIIMTY bl
5 UST_E5 KOHTPONE CNEKTPA TOKOB, HANPAHEHK HanpaeHar, KB —
7. BBOAbI al il il 3 PP_E3 CTATHCTMKE NeReX0AHEX NPOLECCOR — MpeBh ILLEHVE MAKCMAIHOIA
7 FFP_E4 CTATHCTHES ABARHAHBI NPOLECTOE TeMnepaTypbl B 06MOTKaH, oc —
8. CUCTEMA OXNAMEHHA | o d 8 FP_E1 MOHWTORMHT BMINATYD HANPAKEHHA |
] PP_E2 WOHUTORWHT BMANKTYA TOKOE NEpexo) CpabatbiBarie knanada cbpoca nasneHs -
9. NEPEKNHIYAHILLLEE YCTPOACTED 10 DEF_E1 MOHWTORMHT CHIHAN0E NPHE0POE Tex-
— — — CpabaTtbiBaH e rasoBoroe pene o
il WyIN_E1 KoHTRONE TENNOBEX NApAaMETROE R
12 WIN_E2 KoHTROME anekTpoMariiTHER napam. )| CHoii B paboTe cvCTeMbl MOHMTOPMHIa |

ByAbI TEXHAYECKOTO COCTOAHKAL J- HOpmManbHoe | - pabouee )T ¥¥yAweHHoe O - NpeaasapuiHoe ‘ CwrcTema oxnarmaeHa

/ BupTyanbHbii npubop VI_0 npeaHasHayeH Ana BU3yanmsaumm pesynbTaToB paboTbl SKCNEPTU3 BCEX BUPTYaslbHbIX MPUBOPOB.
KHOMKK B 1eBOI YaCcTU YKa3bIBalOT TEXHUYECKOE COCTOAHUE MOACUCTEM AN1A BCex ¢pa3 TpaHcHopmaTopa U CNYKUT ANA Bbi30Ba
AONONHUTENbHbIX NAaHeNEN U COOTBETCTBYIOLLMX BUPTYasIbHbIX MPpMbopOoB. [Anarpamma c nepeyHem sKCnepTrs npm NoMoLLm LBeTa
YKa3blBaeT pe3y/ibTaTbl paboTbl Kaxkaon akcnepTmsbl. COobLEHMA pe3yNbTaTOB SKCNEPTU3 YKa3bIBAOTCA B NPaBOM BEPXHEW YacTu
B }KYPHasie onepaTMBHbIX coobweHnin cuctembl. CocTosiHMe Hanbonee onacHbIX (aBapMitHbIX) CUrHANOB oTobpaXkatoTca B BUAE
WHAMKATOPOB B NPaBOM HUXKHeM YacTn npmbopa.

20 | Cuctema moHuTopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»

BupTyanbHbin npubop VI_0

ZAPOROZHTRANSFORMATOR

AlononHuTenbHaa cnpaBoYHas NaHeNb BUPTyasbHOro npubopa «MaHenb gucnetyepa cuctemMbi»

JKenepTHasd cUcTeMa MOHUTOPKHIE, AMarHocTUkK, ynpaeneHus "SCMAY-TPAHC"

| HacTpofika “Tec‘rmpnaaHmelﬂenmnamueo@n AmaanchKal

ek |

CTON ‘l OTUeT ”ﬂnK\tMeHmll eHepaTop ” Beixoa ‘ |

===Hasag ' [ N3EHAA MAHENE ‘l MEHD Bb\ﬁUDa‘

QbbexkT uwarHoclem\THLI,—1000OOOISOO—W . BepesoBckan |

TviN W KOHCTPYKLIYA 0bopy 10BaHAA

CxeMa snexTprueckasn
NpYHLUMNWansHan TpaHcdopMaTopa

OR

Nata| 30 anpens 2013 | Bpems |

15:10:08

[epeueHb nepBrvuHbIX AaTUAKOB

Twn TpaHcthopmaTopa (peakTopa)
MpousBoauTEND

3as0AcKoil Homep

JaTa MaroToeneHmA

Homep chopodHoro 4epTemxa TpaHchopMaTopa
HomuHaneHEIE MOWHOCTK cTopoH, MBA
HOMWHENEHEIE HANPAKEHWA CTOpOH, KB

YacToTa, My

Yucno thaz

Cxema W Ipynna COEMHERKA DBMOTOK

Bug, perynuposannA (CTopoHa, Bua)

MapaMeTpEl pEMYNMPOEAHWA (YMCNa CTyNeHeRA, %)
TuN NEperNYE0WErD YCTpORCTES

THN KOHCTPYKL MK MATHWTONPOBOAA
Pacnonowenne 06MOTOK Ha DOCHOBHOM CTEKHE
Pacnono#erue 0GMoToK Ha DOKOBOM CTEpHHE
Bing, CUCTEMEI OXNEHKLEHHA

MOLWHOCTI NEPEKMIINEHMA CUCTEMBI DXNEHKAEHAA
flaTta nycka B 3KCnnyaTaluo

Mapka macna

THL-1000000/500

2012

" BEWE E72834 067

100041000
52524
50
3
Yri11
HET

GpoHecTepkHeBOi
HH - BH
L,

2013
Mytra 11 gx

BCTpoeHHbIe TRAHCHOPMATORE TOKa
TpaHchopMaTopbl HANPAKEHUA
Aatyvik Bnarv 1 rasos,
PACTEOPEHHEIX B MACNe

Jatqukun Temnepatypel (PH100)
BE[XHIX M HUXHIX CNOEE Macna
ONTOBONOKOHHBIE AATHURA

TEMNEPATYPb! 0BMOTOK W AKTUBHOH 4acTu

Jatamkn Temnepatypel (PL100) macna v
BOJbI HA BXOA3X M BbIX0Aax
MAcNooxnaguTened

HaT4vku A3BNEHMA MACNa W BOALI HA
BX0AE W BbIXOAE MACN0OxXNaguTenek
YKasaTenu NoToka Macna
YKaIaTenu yTeHku BoAbl M Macna
Jat4uk Temnepatyps! (Pt100)
OKPYHKAIOILER Cpedbl

Jat4ukn npubopa ka4ecTea
M3ONALMK BEOAOB

YCTROACTES TEXHONOMMYECKMX SALUMT
TpaHChopMaTopa

Beoael BH u HH TpanchiopmaTopa
CWrHans! ¢ NOACTAHLMU

Bo sxopHom natpybke

CHCTEMBI DXNZKAEHMA

KpbiWa W HUKHAR 4acTs Baka
TREHCHOPMATOPA COOTEETCTEEHHO
OBMOTHA M aKTMBHAA 43CTh
TpaHcopMaTopa

Bxoabl 1 BeXOgEl
MACNOOXNAAUTENERA

Bx04kl W BeIX0ak!
MBCJ’IDDX,HB,EHTEJ'IEE

"Bbixog MACNOHACOCOE

MacnooxnaguTens
LC

MEMEpUTENLHBIE OTN&AKK
seoane BH

KOMNNEKT COMNACHO KOHTPaKTY
NOCTABKY TPAHCOPMATOpa

Cnepayiowan

/ [nAaypobcTBa aKcnayaTauum B BUpPTyanbHOM npmubope «lMaHenb aucnetyepa cMCTEMbI» NPeayCMOTPEHbI AONONHUTENbHbIE
CNpaBOYHbIe NaHeNn, Hanpumep NaHenb « TN 1 KOHCTPYKUMA ob6opyaoBaHMA». Bbi3biBaeTca HaXKaTuem KHonok AT1, AT2, AT3 Ha
naHenu gucnertyepa. Ha aToil naHenu yKkasbiBaloTCA: GYHKLMOHAbHbIE NapaMeTpbl, CXxema coeaAnHeHna oOMOTOK, nepeyeHb
NnepBMYHbIX 4aTYMKOB U NPUOOPOB, CXEMA YCTAHOBKW ONTOBOIOKOHHbIX AATYMKOB.

21 | Cuctema moHuTopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npubop VI_1

ZAPOROZHTRANSFORMATOR

dyHKuMOHaNbHaA noacucrema «MapameTpbl 31eKTPO3Heprum (yCTaHOBMBLUMECA NPOLLECCHI)»

1 1n
| 2KecnepTHagd cucTeMa MOHUTOPKHIA, AWarHocTMKM, ynpaeneHua "SCMAY-TPAHC m
| HacTpoika ”TecmmeaHme |Hepmnamueo<an AMErHOC Thka | MYCK H cTon || OTueT H,ClmtheHTm ” reHepatop H Brrxog, | ==zHazap, | [N3EHaA NaHen: ‘l MeHio BrGopa | onl
Q6 BbeKT AvarHocTA| THLL-1000000/500-Y 1, Bepeaosokan | fata| 30 anpenA 2013 | Bpema| 151413 \
NapaMeTpbl 3NEKTPOSHEPTK (YCTaHOBUBLUMECS Npouecchl) ) BenepTi13a 1 KOHTPONb TEKVILMX NapaMETPOB CTOROHb J
CtopoHa -m napameTp AeficTEyrouLee SHaUEHHE asa A asa B wasaC
1. Hanpaxenne U, kB 298,95 298,95 298,95
422,776 = Z Tok J, A 1100,43 1100,43 100,43
3, KawyIllanca MOWHOCTE 5, KBS, 326976,72 326974,43 328974,12
4, Cosffi), % 0,29 0,99 0,99
5. AKTHEHSA COCTABNAKIWLAA MOWHOCTH P, KBA 326335,61 326327,73 326321,48
6. PeaKTHEHAA COCTABNAMILLAA MOWHOCTH Q, KBAR| 41602,33 41645,95 41692,44
7. OcHoEHaA vacToTa F, 50,00 50,00 50,00
B}
E
g kcnepTaa 2 KOHTPosib KaUeCTBa 3AeKTPOeHepri] CTOPOHbI BH J
&
KpuTepuid no MOCT 13109 hasa A hasaB haszaC
1, OTKNOHEHHE OCHOBHOR HacToTsl, T4 0,00 0,00 0,00
Z. ¥CTEHOBHBIWESCA OTKNOHEHHE HANDAWEHNA, Fo 1,37 1,37 1,37
3, HecCHMETPHA N0 0BpaTHON NOCIEA0BATENEHOCTH, Y| 0,00 0,00 0,00
4, HECCHMETPHA N0 HY NEBOR NOCNEAOESTENEHOCTH, %o | 0,00 0,00 0,00
R 5. Ko3PHUAEHT HECHHYCOMAANEHOCTH, % 0,00 0,00 0,00
13:0 47,995 i 8,035
NI 04,2013 .04 .04, 2015 9 3 K dJ =
Time KCNepTii3a OHTPOJIb CYMMBI (PA3HLIX TOKOB 1 HANPAMEHA -
E | CRESETCT e I 1 [z ] 3 | 4 [ ]
JkcnepTvaa  HoMep napaMeTpa  JluanasoH BPemMeHu 2l Lol MNapaweTp [AnnnTyaa 3U, 6| ¥ron 3U, rpaa [leficte. 3nad 30, <B|AmnnTyaa 31, & |¥ron 31, rpaa | Aeficte, anay 3, A
3'5 2 4'5 30 ner Cropona BH I SHaqerie | 0,01 [ 48,850 [ 0,03 [o,01 [166,61 [ 0,04
2 3-8 1Hecay |
H H CtopoHa CH C - = =
1- e 2= 1 vac KoHT] 10 .1b NOBL LIEHKIKF HANPAHKEHMA KOHTpOob CNeKTpa TOKOE, HanpsKeHAA
E b, 4 E =
g g
3KcnepTHia “0°: 1. HanpaxeHye, KB; 2. Tok, A; 3. MrHOBeHHaA MOLLHOCTL, KBA J P J
‘ BrAbl TEXHMYECKOrO COCTOAHWA: g J B I e o - npea, HHO® CyvcTemMa oxnangeHa |

/ BupTyanbHbiii npnbop VI_1 npeaHasHayeH ANa KOHTPOAA NapaMeTpPOB 3/1EKTPOIHEPTUM CETU B YCTAaHOBUBLLMXCA npoueccax. Mpu
3TOM aHa/IM3UPYLOTCA NapaMeTPbl U3MEPEHHbIX MTHOBEHHbIX 3HAYEHUI TOKOB 1 HanpsaxeHui Bcex ¢as (A,B,C) n ctopoH (HH, CH,
BH). Mo 3TMM M3mepeHHbIM 3HAYEHNAM PACCYUTBLIBAIOTCA: MTHOBEHHbIE M AEeNCTBYOWME 3HAYEHUS IMHENHbIX U PasHbIX
MOLLHOCTEM, MapaMeTpbl, XapaKTEPM3YIOLLME KAaYECTBO 3/IEKTPOIHEPTUMN U HECUMMETPUIO CUTHaNoB ¢as, CTaTUCTUKA
NPEBbIWEHMIA HAaNPAXKEHNIN N TAPMOHMYECKUIA COCTAB BCEX YCTAHOBMBLUMXCA CUTHANOB (aMNAnTyabl, ¢asbl, aKTUBHbIE U

pPeakTunBHbIE coaasnmom,me).



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npnbop VI _2

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHaA noacucrema «fMapameTpbl 3N1eKTPO3Heprumn (nepexoaHblie npowuecchbl)»

JKCNepTHasd CMCTeMa MOHUTOPKWHIE, AWMAarHOGTMEN, ynpaeneHwsa "OCMOY-TPAHC"

| HacTpoiika HTetTwpnaane |I‘Iepmn,qmuecmﬂ AMErHOCTHKE |

mece |[_cron ||

QTYET

”,U'DKYME!HTbIH eHepaTop || Brixog | ‘

===Hazap, | [N3EHaA NaHens ” MeHio Bbibopa |

ZAPOROZHTRANSFORMATOR.

QbbexT ﬂMaFHOCTVIKM|THU;1000000/’5007Y1, Bepesoeckan |

Jata| 30 anpenn 2013 | Bpems | 15:17°35 \

1400 -

1200 -|

1000~
800~
600
400
200+
0-
-200 -
-400 -

-600 -
0

nEQEMETDbI 3NeKTposHEPrin (I'IEQEXD.EIHI:IE I'IDOLLECCI:I[ @ ]

Bkcnepmaalil I'IapaMeTplzl CoﬁhlmelIl

I ) ) I ) I
100 200 300 400 SO0 600

Time

CTOpDHa

) ) I T I | T | T I | T |
700 800 900 1000 1100 1200 1300 1400 1500 1800 1700 1800 1900

MyDHaN PErMCTPALMA NEPEX0AHLIX NPOLECCOB HA CTOPOHE

Homep BbibpaHHoro cobbIT/a (Bo3H/KHOBEHVE Nepexo IHoro npotiecca) [ 1|

NE cofieiTHal JaTs Bpera Koa JA | Koa JB [Koa JC | Koa UA |Koa UB | Koa LICﬂ

T

Koz cofibITva - XapaKTepUCTHHa Pa3HOBMAHOCTH NEPEX0AHOND NPoLEcca

SKcnepTnaa 1 KoHTpoib amMiavTy Abl Har| !ﬂ)KEHVII\;\ Eblﬁ[!aHHOFO cobbitna
N2 napaneTpa | 2 | ]

1 | 3
N coferh U, 6 (haza AY U, k6 (daza B) U, kB (dhasa C)

3kcneptvza Homep napamertpa
2-

1-

Konbi cobbiTiA:

2

2 0. Mepesoasoli nponecc ue obuapyen
i Cropona BH o 7 nponecc © ¥ A0} Toxa pasuoi

CoxpanTs

YAe yaapHoro Toka k3

7 npowece ¢

ToKa pasoF ¥

yAE ToKa K3

npouecc c

Cropona CH npouecc ¢

Toka pasuaF yae Toka
Toka pasuait

\ | | [

IKCNepTH3a 2 KOHTPOSib aMINIMTY bl TOKOB BbIOpaHHoOro cobbimvid )

N2 napareTpa 1 z 3 o
N coBbiTHa 1, A {hasa A) 1, A (thaza B) 1, A (hasa C)
T [ [ [

npouecc ¢ ¥

NpgRpNe
3323333

¢ S0 St S8

b

Gonuwe 0.9"Uxn

1 "3 CTopoHa HH I (2

Gontue Unen

npouece c
8. Arapriineif nponecc

Gonewe 1.1 Upab.mas

7]

PacLum

OBHA KOA0B NepexoHbIX NnpoLeccon

CTaTvcTvka NepexoAHbIx Npolleccos  CTaTvcTvika aBal !VII\;\HI:IK npoLeccoB

CricTerMa oXnan fleHAs

/ BupTyanbHblii npnbop VI_2 npeaHasHayvyeH oA KOHTPOAA NAapamMeTpoOB 3/IEKTPOIHEPTUM CETU NPU NepexogHbix npoueccax. Mpwu
3TOM PErucTpupytoTca 1 3aHocATcA B 6a3y AaHHbIX MapameTpbl BCEX COOLITUM (NepexoaHbIX NPOLECCOB): OCLMUANOrPAMMbI
MIHOBEHHbIX 3HAYEHWUIN HANPAXKEHNIN U TOKOB, NPEBbLIWEHUA HAZ A0NYCTUMbIMW 3HAYEHUAMMN NAaPAMETPOB TOKOB M HAMPAXKEHWU
Bcex ¢a3 1 CTOPOH. YKasaHHble NapameTpbl MOXHO BOCCTAHOBUTb M MPOCMOTPETb Ha 3KpaHe No 3a4aHHON Nonb3oBaTesieM AaTe.
[laTa KOHKPeTHOro cobbITMA, TUN NEPEXOAHOrO NPOLLECCa YKa3bIBAETCA B XKYPHANAX perncrpaLmm B NpaBon YacTu BUPTYaNbHOIO

npubopa.

23 | Cuctema moHutopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npubop VI_3

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHaA nogcuctema «Mprubopbl TEXHONOrMUECKUX 3aLLUTY

SOKCNepTHas cMcTema MOHMTOPWHIA, AWarHOCTWKK, ynpaBneHus "SCMAY-TPAHC

ek |

Jara|Mon, May 20, 2013 | Bpema 2:21:25 P

“vcno cpabatsiBaHW cMrHanoB 3a Nepyoy, sKcnnyaTtauym )

HacTpoliis ”TecTMDDBaHmeI!‘Iepmn,umuecl{an ,umaerchKaI CTON “ OTYET ”ﬂDK\(MEHTbI” FeHepatop ” Bhixog ‘ | ===Hazag 'FnaBHaﬂ MaHe Tk ‘lMEHIU EblﬁUDa‘

D6beKT uwarHOCTMKVI\THLL—'\ 000000/500-Y 1, Bepesoeckan \

KoHTposk uncna cpabatbieanmnii npubopoB TexHONOrMUYECKMX 3aLnT

Tun ycTpoiicTBa

Uucno cpabateiBaumnii

. Pene Byxronbua

3

. YKasaTenk YPOBHA Macna

18

[

N:
1
2
3. YeTpoiicTBo c6poca AaBneHns Net
4. YcTpolicTBo cGpoca AaBrneHna Ne2
5

. OTceyHo! KnanaH

3

217

Bpemenorirenson

Pene rnnhu,a VYPOBHA y cﬁpnca cﬁpnca Icelmuu Knianai
Macna He1 Ne2
1 4ac 1 mecsy 1rop 30 met

.
| | ' '

z 3 4

Tvn ycTpoiAcTBa

flata

Coofimenqe

MNokaszatb I

XypHan coobiuieHi cpabaTtbiBaHMi CUrHaNoOB NpUBOPOB TeXHONOTMYECKX 3allAT

s

Pene Byxronbua

10/5/2012 2:20:29 PM

Pene ByKronbiLa: pesm "Carnan”

|

Pene byxronbua

10/5/2012 2:24:24 PM

Pene ByXIonbLLa: HOpHa

Pene byxronbua

10/5/2012 2:24:24 PM

Pene byxronbiia: OTKAHYEH/E

10/5/2012 2:25:10 PM

Pene ByXronbia: Hopha

YiasaTens yposhs macna

10/5/2012 2:25:27 PM

VKa3aTenb yposHs Macna "Mty

YiasaTens yposhs macna

10/5/2012 2:25:49 PM

VKasaTens ypopHs Macna: Hopma

Ne
1
z
3
4_| Pene byxronbua
5
3
7
&

YiazaTent yposna macna

10/5/2012 2:26:03 PM

VKazaTenb yposHa Macna "MaKcAMyH™

YiazaTent yposna macna

10/5/2012 2:34:46 PM

VKa3aTens ypomHa Macna: nopma

T

T T Fr s

/ BupTyanbHbIn npnbop VI_3 npeaHasHavyeH s KOHTPOAS CUTHAN0B NPUOOPOB TEXHOIOTMYECKMX 3aLLNUT, YCTAHOBAEHHbIX Ha
TpaHchopmaTopHOM 060pyA0BaHUK. B TOM Yncae: curHanos cpabaTbiBaHUA ra30BOro pene, KnanaHoB cbpoca AaBneHus, pene
ObICTPOro pocTa AaBAeHUA, yKa3aTelel YPOBHA M NOTOKa Macsia B baKe 1 agpyrve. B HAXKHEN YacTn Ha pUCYHKe NOoKasaHbl MecTa
YCTaHOBKM NPMOOPOB TEXHONOTMYECKUX 3ALLMT.

24 | Cuctema moHutopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npubop VI_4

ZAPOROZHTRANSFORMATOR

dyHKuMOHanbHana noacucrema «MarHutHas cuctema»

‘ JKCNepTHas cUcTeEMa MOHWUTOPKHIA, AMArHOCTHMKK, ynpaeneHus "SCMOY-TPAHC" m

| HacTtporika HTecmpnaane |Hepmnqmuecma LMarHOCTHKE | MK H cTOnN “ OTYeT H,[anyMeHrbl ” eHepaTop H Brixog, | ‘ <==Hasag | [NagHaA NaHenk l‘ [L=) Bb\ﬁopa‘ onl
06BEKT AMArHOCTKM ‘THLL*'IOUOOOOI%OO*V'I‘ Eepezosckan ‘ Hata| 30 anpena 2013 | Bpema 15:23:25
ﬂMaFHOCTM‘-IECKME napaMeTpbl MAarHMTHOW CUCTEMEL ) kcnepTrsa 1 KoHTponb TENNOBbIX NapaMeTpoB MArHKMTHOM CCTEeMbl J
71,5018 Ne HaureHoBaHue napamMeIpa Paza i PazaB PazaC
714+ 1 | Temneparypa T_ont, °C 76,00 73,00 70,00
2 | Neperpes (T_onT - Teeps), °C -4,00 -7,00 -10,00
IxcnepTiaa 2 KOHTPoSb 3NEKTPOMArHATHLIX NapaMeTpos
MArHTHOA CYICTEMbI o
4 Ne ] Daza A Daza B dazaC
:é 1 B cp - HHAVKLMWA B CTEPXHE, TN 1671 1,671 1671
L 2 | JO- TOK HAMATHHYHBAHKA, A 1,191 1,180 1,192
3 | J0iboc (Bep), 0.8 0,993 0,383 0,994
4 | 8*- noTepu NONHOA MOWHOETH, KBA £647 840 705,180 701,753
g | Smar- 8ona noTeps 5% g MarHUTONPoOBO4E, KB 138,071 141,588 138917
B Spac 4onA noTepe S* pacceqeaHuA, KBA 558,814 563,592 562835
7 | SmariPw, 0. 1,104 1,132 1,110
03‘71D47-“m 998 08:24:44,998 08:34:44,998 08:44:44,998 08:54:44,998 09:04:44,938 § | SpariPis, o ¢ 01949 01349 01940
27.03.2013 27.03.2013 27.03,2013 27.03,2013 27.03,2013 27.03.2013 03 8 | ATienaA socTaENAROWAR SMar, BT 138071 141,588 138917
Time 10 | PeakTMEHaA COCTAENAKIOWAA SMar, kBAp 344957 343,280 338,340
:Hﬂ{ I a B 11 | RO - aKTMEHOR CONPOTHENEHKME, OM 647290 631,213 643342
SwcnepTuza Homep napametpa  Bpema B - 12 | %0 - pEAKTHEHOR CONPOTMENEHUE, DM 268 965 273,238 271142
2- 4- 1ron CropoHa BH € !

3 1 mecay, CTopoHa CH BasoBble 3HAUeHMA HA T DaHCOPMATOop:
v ) 2-0 1nen Cropona HH I naykuma[168 [Tn, Motepy XX [ 375,30 | kB, Tok XX[1,199 |A, MotepmK3[1781 |kBT.
s ~, .

2 L 2 1-_ 10uacos

TexHUYBCKUE COCTOSAHMAT ) - HOPMaNbHOE - pafiouee )~ ¥RyAuIEHHOR o - Npejaeap1iiHoe H CrcTeMa oxnaXcaeH~a

/ BupTyanbHbIv npubop VI_4 NpoBOAUT SKCNEPTU3Y 3NEKTPOMArHUTHbIX U TEM/IOBLIX NAaPameTPOB MarHUTHOW CUCTEMbI, UCMO/b3YA
NoKasaHMA ONTOBO/IOKOHHbIX AaTYMKOB (TONT). DNEKTPOMarHUTHbIE NapaMeTpPbl COOTBETCTBYIOT MapamMeTpam BETBU
HaMarHMYMBaHWA B 3KBMBANIEHTHOM cxeMe 3amelleHns TpaHcdopmatopa (RO, X0) Kpome aToro, onpeaensatoTcs: cpeaHnas
WMHAYKUMA B CTEPXKHE, TOK HAMarHM4YMBaHusA, 011 NOTEPb B PEXKMME Harpy3Kn BHYTPU M BHE MarHuTonposoga (Smar, Spac) no
OTHOLLEHMIO K NOTEPAM KOPOTKOrO 3aMbIKaHWUS M XONOCTOrO X0A4a.



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTtyanbHbin npubop VI_5

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHAA noacuctema «O6MOTKN»

3JKCnepTHAad cucTeMa MOHWUTOPWHIA, AWUAarHOCTMKK, ynpaeneHusa "SCMAY-TPAHC" m

HacTpokica HTecmpDaane |Hepmoqmue:|<aﬂ AMArHOCTIAKS | MYCK | cTon “ oTyer HﬂDK\]MEHTbI ” reHepaTop H Eriog, | ===Hazan | [ N3BHAA NaHENE " MeHio Bh‘ﬁﬂpa‘ OR.
QbhexT LI,I/IaFHOCTVIKM‘THLL-1000UOOI’5UO-V1‘ Bepesosckan \ Hata Bpema
ﬂHaFHOCTHHECKHE napaMeTphbl obMaToK TDaHCCbODMaTODa J SkcnepTyza 1 KoHTpoab TerioBbix NapaMeTpos 0bMoTrM J

Neo HaureHoBaHWe napame1pa daza i dazaB PazaC

1 Temnepatypa TonT_x1, °C 7300 73,00 73,00

2 | Temnepatvpa TonT_k2, °C 74,00 74,00 74,00

3 | Temnepatvpa TonT_HHT{u3m), °C 74,00 74,00 74,00

4 | Mpeesiwenune (TonT_HHT - Teepx), "C -6,00 -B,00 -6,00

5 | Temnepatvpa T_HHT (pacd), °C 86,30 86,30 86,30

L 6 | Temnepatvpa T_cp (pacd) 6288 62,88 62,88

2 T | Mpeesiwenne (T_HHTi{pacy)-Teepxm), °C B30 B,30 8,30

%;L 8 | MpeesiweHne (T_cpipacy)-T_cpm), "C 1712 -1712 1712

B 9 [ TonT_HHT(mzmIT_HHT{pacy), 0.e 086 0,86 0,86

Teepx macna B baxe °C  Tep Macna e Bake [67,50]°C
Tracna(onT) B M301AUVIA Hag, 0BMoTKoA | 70,00 |90
MpeBbileHve TMacna(onT)-Teepx Macna B Bake e

SkcnepTza 2 KoHTPob SNeKTPOMAarHATHBIX NapaMeTpos 06MOTH 4

I I I I ' ' I 1
18:00:00,000  00:00:00,000 06:00:00,000 12:00:00,000 18:00:00,000 00:00:00,000 09:17:8]

1:12:20,
09.10.2012 09102012 10.10.2012  10.10.2012 TIriue‘lu.zcuz 10.10.2012  11.10.2012 11,10, o ; Darah DasaB DasaC
:ngm A E 1 Tok g ofmMoTre J 0GM, A 110043 110043 110043
Jkcnepriza Homep napametpa Bpewms 3 - g ZUDEET,, AKTHEHEIE NOTepy B 0BmoTke, kBT 285,41 287,34 286,99
5 PEEKTHEHEIE NOTEpM B 0fiMoTke, KBAp 2374351 2403517 23893 96
2- 405 o | e c e 1| Rk, OM 3kE, COnpoTHENEHAE 0,22746 0,22900 0,22060
3. T 35 1 necay ] Hake, Om 3KE. MIHOYK. CONPOTMENEHME 19,61 19,85 19,73
I 2- ’ 8 Cropona CH B | Xake, %, 14,23 14,40 14,32
- & @ 2- 1 AeHb T | PoBmiPra.0fMm, 0.2 0,94 0,395 0,395
1=2 I ‘g : [_cropanatms | [ peramca | 8 [Xauelare. b, 0.8 0,93 0,95 0,94
1-. 1Duacos
BasoBble sHaueHn:
PK3 06MOTHA (pendar BH-HH) KBT X3KB (peantaHc BH-HH) [ 1524 |00
TexHMeCKMe COCTOSHMA: )~ HODManbHoe - pabouee ) - yxyAWeHHoR 0 - npeagapuidHoe ‘ CycTeMa OXTIaAeHNs

/ BupTyanbHbIv npubop VI_5 NpoBoauUT 3KCNepTU3y 3N1EKTPOMArHUTHbIX U TENJ/IOBbLIX NapameTpoB 06MOTOK OAHOBPEMEHHO AN
Bcex $as, MCNoNb3yA NOKa3aHUA ONTOBOJ/IOKOHHbIX AaT4MKoB (TonT), pacyeTHble 3HayeHus (Tpacy) ansa cpeaHux temnepatyp (Tep)
n TemnepaTtyp Hanbonee Harpetor ToukM (T_HHT). dnekTpomarHmMTHbIe NapameTpbl COOTBETCTBYHOT NapameTpam 06MOTOK B
3KBUBANIEHTHOM CXeme 3aMelLeHMA TpaHchopmaTopa. ITM NapaMeTpbl PAacCYMUTLIBAIOTCA HAa OCHOBE M3MEPEHHbIX 3HAaYEeHMUI TOKOB
N HaNPAXKEHU B TEKYLLEM pexXume paboTbl No4 Harpy3Kon, B TOM YMC/IE: aKTUBHbIE M PEaKTUBHbIE COCTaBAOLWME NOTEPD U
conpoTtusneHunit (Rake, Xaks). MapameTpbl SKBUBANIEHTHON CXEMbl 3aMELLLEHUA CPAaBHUBAKOTCA CO 3HAYEHUAMM, MNONYYEHHbIMMU B

pe3ynbrate NCnbiTtaHn n.



UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npnbop VI_6

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHaA noacucrema «U301AUMOHHAA cUcCTEeMa»

JKCnepTHasa cucTeMa MOHUTOPWHTA, ANArHOCTUKK, ynpaeneHna "SCMAY-TPAHC"

| HacTpokika ”TEETMDDB&HIAE ||_|EEMD,U,MNEEKBFI AMaFHDETMKal My CH || cTon ” OTyet Hﬂ,aneHm ” reHepaTop || Beix0g ‘ | ===Hasan l [NagHaA NaHenk “ [MeHio Bblﬁopa. ZAPOROZHTRANBTORMATOR|
O6BeRT grarHocTvikv| THL-1000000/500-¥ 1, Gepesomckan | fara| 30 anpenn 2013 | Bpema| 152530 |
AnarHoctuyeckne NapaMeTpbl N30AALMA {nepuogunyeckas M v HenpepbliBHas HI AuarHocTvka ) J Temneparypa Macna B bake:
o
40-) MpanchopmaropHoe Macno mapis [ Nytro | | 1Bepx,°C[ 80,0 |Tuur,°C[ 780 |
- SkcnepTiza 1 KoHTposb (rsrKo-xrMaueckix cBoMcTB Macna )
& M2 1 2 3 4 5 B 7 8 9
2 50 IwamocTika |Unp, kB | ¥Wa, ppm | To70, % | To90, % | K, mrkomir [Knace wnetoTer| BRY, % | SHL, % 10N %
g i
=
10- Bnarocopgep;aHie Macna Lbpm % D
0~ 0 i ' i i 0 ! 2KcnepT3a 2 KoHTpos XAPI Macna w3 baka
15:45:18,000 12:00:00,000  00:00:00,000  12:00:00,000  00:00:00,000 19:27:20,000
10.10,2012 11,10.2012 12.10,2012 12,10.2012 13,10.2012 13,10.2012 e 1 2 3 + S L] 7 8 k]
Time: AnartocThia | H2, ppm | CHA, ppm | C2H6, ppm [C2H4, ppm |C2HZ, ppm | €O, ppm | COZ, ppm | ©2, ppm | N2, ppm
~ LB & A 20,0 9,1 10,1 L0 0,0 190,0 | 5350 2,2 0,1
()
PRECIEECE Funepriaza - Kpurepuid NapawmeTp Bpena SHE el Anarroctara | HZ, ppm | CHA, ppm | C2H6, ppm | C2He, ppm |C2H2, ppm | €O, ppm | COZ, ppm | 02, ppm |NZ, ppm

2- HenpepbiBHas 5 4- 06pas e 5 . 4—: 1roa HA 28,0 20,0 0,0 9,7 0,0 39,5 28,9
- 1 N “ 1 -

h

37 T 3. = 3_ 1 mecayy Coxparms | | CYMMa roptouwx razos Lbpim CyMMa yrnesonoponos L bpm
£ ) 2 OTHOweHue 27 ) ~8 2 1 AeHb
B 17 3 : a? £ : 3SxcnepTvza 3 flwarHoctvka T, neperpyski, 0cTarouHoro pecypea J
1- Mepvoavueckan 1- Mapamer 1- 10 yacos = =
VISMEPAEMBIA WNW PACYETHBIR NAPAMETD
1 |[OTHOCHTEREHDE EnaroCoAepmEHHE TESPAOA HEORALMH (Mo HHT), % 7,56
Ne | fara Bpewa | Dkcnepisa | Kop recra Texct pexynbiara = 2 | OTHocHTeneHoe Enarocoaspxanke TEEpAOH naonALH (BepX.M), % 4,79
1_|30.04.2013] 14:16:52 | Skcnepruaa 2| DUV_ND | reprisiecionit Aetbela, 300C<T<700C 3| Cpeaes STHOCHTENEHOS BATQCOABPHENHE TEERAR HEonAUMY, To i)
4| OTHOCHTENbHEA CKOPOCTE TEpMTHECKkOrD HaHoCa 0,00
g OTHOCHTENEHEA COPOC Tk CTAPEHHA OBYCNOBNEHHAA 004, BAATH B TE. HI0MALMH 95,75
6 || CymmapHei MsHo, Yac (riaafugfum) 0,00 (0/0/0:0)
7 || Bpena akcnnyaraund, Hac {rrfaafsdfue 0,00 {0/0/0:0)
| |8 |[ocTaToument pecypc, wac (rrfaatwaim 262600,00 (30/0/0:0)
9| Temnepatypa ofipasosanis mysbiperos, °C 82,68
10 || AGnyCTHMOS EPEMA MEPErPYSKA B PERMME CHCTEMATHHECKHX HAMPY30K, MhH 0,00
11 || AonycTHmoe Bpens NeperpyskHi B PEAME NPOACIKHT ENbHEL: A8PHAHGIA Neperpysox, maH | 0,00
ll 12 || AonycTHMOE BPEMA NEPETPYIKH B PEXHME KPATKOBDEMEHHEIX SEAPHAHEIX HAMPY30K, HHH 0,00

/ BupTyanbHbiii npnbop VI_6 npeaHasHavyeH oA KOHTPOAA ANArHOCTMYECKUX MapaMeTpPoB TBEPAO0M U30NALUN U
TpaHcdopmaTopHOro macna. [ins 1Bepaoi U30NALMN PAaCcCYMUTbIBAETCA 3HAYEHNE OCTAaTOYHOTO pPecypca U CKOPOCTU U3Hoca. AnA
TPaHCPOPMaATOPHOro Macsia NPOBOANUTCA SKCNEPTU3bl GUBNKO-XMMUYECKNX cBOMCTB M XAPI no pesynbTtatam nepnogmyeckomn
anarHoctuku (M) v pesynbtatam namepeHnin MOHUTOPUHIA. DKCNepTM3bl aHan3a rasos (XAPI) npoBogATcsa No cTaHgapTam
(FOCT, M3K, IEEE), meToay AioBana, metoamke Toshiba (obpa3bl rasos).

27 | Cuctema moHutopuHra "3CMAY-TPAHC" npounssoactea MNAO "3TP"



UHTepdeinc nonb3osBatensa B pexxume «lMyck»

BupTyanbHbin npnbop VI_7
-/

ZAPOROZHTRANSFORMATOR

dyHKUMOHANbHAA Nnoacuctema «Beogbi»

1 "
JKcnepTHad cucTeMa MOHUTOPWHIA, AMarHOCTUKKM, ynpasneHus "OCMAY-TPAHC
| HacTpoiika HTecmpuaaHMa |Heuwumuac><aﬂ AVIaFHUETVlKal [THCH H CTon ” OT4eT HﬂDKyMeHTbl H [ EeHepaTop H Brlx04 ‘ | =<Hasay, ' T'naeHaA naHens ‘l MeHia Bb'ﬁoﬁa‘ ZAPOROZHTRANSFORMATOR.
0bneKT nmarHOCTMKM\THI_L—WOOOOOOISOO—W, Eepezoeckan | Aarta| 30 anpena 2013 | Bpema 15:27:34
ﬂMaFHOCTMKa TEXHWYECKOro CoOCTOAHWA BBOAOB ) Termnepartypa oKkpyarolein cpegbl, °C | 25,00
(no HenpepbieHoi HA 1 nepuoanyeckoi N/l anarHocTnke) BrenepTiiaa 1 KOHTPOSb NapaMETPOR BROMIOR CTOPOHD 2
MNapareTp CTOpoHa e HaHMeHOEaHWE NapameTpa Daza A Paza B Paza G
287,292 - 1 Hanpskenwe U, kB 288,85 288,85 29895
2 | ToK NPoBEOSAMOCTA J, A 10,00 10,00 10,00
297,29+ 3 | CmeweHde Bazsl TOKA OTHOCWTEeNEHOD Paskl A 0,00 120,00 240,00
4 tg B, % npu Tokp™ 0,36 037 0,36
297,288 - 5 |1gh, % npuT=20°C 0,38 0,39 0,38
6 [Emkgcte C1, 00 698,00 603,00 600,00
5 297,786 -| 7 | YacTora, My, 40,00 40,00 50,00
T 297,
? e 2rxcnepTsa 2 KoHTposb CyMMbl TOKOB MPOBOAMMOCTI has J
’ W2 napaneTpa | 1 I 2 |
207,262 Mapavetp || AmnnnTyAa HeBanarca | Dasa Hefiananca |
Sradenme || 0,51 i 5,00 |
297,268
2KCNepT13a 3 KOHTPOob YPOEHA YACTUUHLIX PA3PANOE 4
287,276 0 0 0 | 0 | e HaMMEHOBaHWE NapaMeTpa Daza Daza B Daza C
05:28:46,023 08:38:46,023  D8:48:46,023  08:58:46,023 09:08:46,023 09:18:46,023 09:28:46
27,03.2013 27.03.2013 77.03.2013 77.03.2013 27.03.2013 77.03.2013 27.03.21 1| Amnnumyga 02, Hin oy o giil
Time: 7 [AMnnuTyga 002, mB 200,00 200,00 200,00
oL |l B 3 | MowHocTe POI, MBT 22,00 2200 22,00
| wasaa . d d d
SN ) HIE =D ML= Hee 7i‘gj- H 4 | KOMHYECTBO MMMYNECOB B CEK. 0,00 0,00 0,00
42 4 4= 1lrop dazab [
B i B
o EN 5 RN Pp— CropoHa BH oaaC ERE ||| SrenepTiaa 4 KOHTPONL NapaMeTpos BEOAOB N0 AaHHbIM [, J
z- 3 g Cropona CH N2 HaumeHoBaHWe NapameTpa Paza A Paza B DPaza C
2': v 2_: 1 Aeub 1 Emkocts C1, nd
. E ' b 1P 0 uacos CropoHa HH CoxpaHiTh 7 EmkocTs G2, nd
3. |ty B, % npH Tokp™
TexHudeCkve COCTOSHMA: )~ HODManbHoe - pafiouee | - yxyALIeHHOe 0 - NpeAaeapyiaHoe 4. (196, % npn T=20°C

/ BupTyanbHbiii npnbop VI_7 npeaHasHayeH ANa KOHTPOAA ANArHOCTUYECKUX NapameTpoB BBOAOB, B TOM YMC/E: EMKOCTU U
TaHreHca AenbTa U30NAUMK BBOAOB, TOKA YTEYKMN M30/1ALMM BBOAOB, NapamMeTPOB YaCTUYHbIX Pa3pAa0B, onpeaesieHHble No
NOKa3aHWAM 4aTYMKOB, YCTAaHOB/IEHHbIX Ha NMMHAX BBOAOB. [lN1A YCTPaHEHUA NIOXKHbIX CpabaTbiBaHWUI B SKCMepTM3ax
npeaycMoTPEeH AONOAHUTENbHbIW aHaNN3 CKOPOCTU M3MEHEHWUA NapaMeTPOB BBOAOB pasHbix ¢as.



UHTepdeinc nonb3osBatensa B pexxume «lMyck»

BupTyanbHbin npnbop VI_8
-/

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHaA noacucrema «Cuctema oxnaxkaeHua»

n "
DKCMNepTHaa CUCTEMA MOHUTOPKUHIE, AMArHOCTUKK, ynpasneHusa "OCMAY-TPAHC
| HacTpoiika HTec'MpoBaHme |Hepmop.muec|<aﬂ AMATHOCT MRS | [THCH || CTOMN .l OTueT H [OKYMEHTE ” eHeparop H Bhiog I ‘ ===Hasag ' T'naeHan naHem. " Menia seifinpa ‘ ZAPOROZHTRANSFORMATOR|
06berT ﬂMaFHOCTVIKVI‘THU;'IUUUUOOJSOO*V1‘ BepezoBckan | Hata| 30 anpenn 2013 | Bpema 15:29:24
gHaFHOCTHHECKME napaMeTpbl CUCTEMbI oxNaXAeHua ) KOHTpOk NapamMeTPoR HKLIMOHWPOBAHNA CUCTEMBI OXJI EHNA 4
Mo HaumeHoeaHHe napamMeTpa Oxn. Ne1 | Oxn.He2 | Oxn.Ne3 | 4
1| Temnepatypa Macna Ha BX0Ae 0xnaauTensa, *C 700 70,0 0,0
2 | Temnepatypa Macna Ha BeHO04e OxnaguTena, "C 46,0 56,0 46,0
3 | PasHvuya TEMNEepaTyn Macna Ha BX00E H BBXOLE 0XNaduTensa, "C 140 14,0 14,0
%g 4 | [aeneHne mMacna Ha exode oxnagurens, Ma 2,0 2,0 2,0
= 5 | A3BNEHHe MACN3 Ha Bex0Ae 0xNaguTend, Na 1.4 1.4 1.4
Z 6 | PazHWLa [ABNEHMA MACNA Ha BX0ME M BRXOAE managuTena, Ma 0,6 0,6 0,6
7 | Temnepatypa BoAsl Ha BX0JIE OxNaauTena, "C* 200 20,0 20,0
8 | Temnepatypa BoAbl Ha BBOAE ONaAMTENA, "C** 450 45,0 450 [
= 9 | PazHiuya TEMNepaTyR B0AL HA BXOAS M BRIXDLE 0XNaAHTENA, °C 250 25,0 250
! i ] ] ] ] 1 i
10:48:17,000  23:00:00,000 23:00:00,000 23:00:00,000 23:00:00,000 23:00:00,000 15:30:51, 10 | AaBneHue BOALI Ha BXOAE CxnaguTena, Ma 3.0 3.0 3.0
02.10.2012 29.10.2012 28.11.2012 28.12.2012 27.01.2013 26,02.2013 03.04.20: 11 | daeneHne BOGE HA BLXDAE OXNagMTeNA, Ma 2,6 28 2,6
Time 12 | PasHuua A3ENEHWA BOAEI HA BXOAR W BRIXDAE oxnaguTena, MNa 0,4 0,4 0,4 -
g I Oxn 1 5
Homep ;laf;amerpa EpeMﬂan ;H. ﬂl E T BEPRHYK CAOEB 80,0 T HAMKHHUX CROEB 55,0 T oxpysialwen 25,0
s 8, 9 10 a2 L= oz macna e bawe, °C macna e bawe, °C cpensbl, °C
n T 11 30 1roa oxns B CArHaNMzAaLUMA PexaMa paboThl CUCTEMbI OXNANAEHMA
o= =iz g EHMIOYEH BCMIOMOTaTEmsHGI ' ABIPMAHO OTKNIAUEH OAEGDWHD OTKIHOUEH MYCKOBOM '
27 L ~13 2-8 lmecay s B U MYEKDBOM SMEKTROHAcaC 1 pabioume SMEKTROHACOCE!
< = H ELEIHD @LTTELER ABTOMATHYECKDE YIPABNEHK
! 14 1= 1uac OCHOBHOR 11 BCMOMOraTENbHBIA Brouettl patouue o 2ing o
~ e, 3MBKTDOHACOCH! CHCTEMOI OXNaHCABHMA
HlypHan coobuleHvia cpabarbIBaHAA CYIHANOB LIENEA YNpaBneHsa ABAPMIIHO OTKMIDYEHE ABEOUAHD OTKNOYEH(bl ) . Py4HOE yMpaBneHMe .
UM YTPAENEHIA pafiouui(2) anekTpoHacoc(s!) CHCTEMOIA DX ASHAN
N2 | Twn curHana Hata Bpema Kon| CocToAHWe |« ABAPMIAHD OTKMIOYEHa BKioueH CUCTEMS DXNaNLEHIA
Lerk: CHrHANMzaLMia PE3ENEHEIA 3NEKTAOHACOC o OTKMIOYEHS BRYHHYI0
ABSPUIFHO OTKIIOUEHA ' ABADAIAHO OTKIGUEH ToTOK Macna B o
BEMOMOraTeNkHIA Lent PE3EPEHLIA 3NEKTROHACOC MYCKDEOM Hacoce:
" OAHOBIEMEHHD BRMIDYEH:!
BmoyeH nyCkoeoi ' MyCKOBOMA M paboume . QTKMII4EHa UeMk KOHTPONA .
SR ERETETE SNEKTHOHACOCK!
| TpaHccopMaTop BRAKOUEH | Pe3epBHbIA Hacoc N2 I:l

/ BupTtyanbHbii npnbop VI_8 npegHasHa4yeH Ana KOHTPOA ANAarHOCTUYECKUX NapaMeTPOB U PEXKUMOB PaboTbl cUCTEMDI
oxnaxkaeHus. Habop AMarHOCTUYECKUX NapaMeTPOB MHAMBUAYANEH ANA Pa3HbIX TUNOB cucTem oxnaxaeHusa (M, 4, U, Al, LH).
Ana npumepa Ha pUCyHKe NoKasaHbl ANArHOCTUYECKUE NapameTpbl cucTtembl oxnaxgeHua tmna HLU. MNMpu stom onpegennaetca:
TeMnepaTypa Mac/ia Ha BXOAE M BbIXoAe ox/aguTenei (paamMaTopoB) CUCTEMbI OXTAXKAEHUA; KOIMYECTBO MYCKOB M OTPAabOTaHHbIX
MOTOYaCOB 3/1eKTPOABUraTeNIell; COCTOAHME CUCTEMbI OXNaXKAEHUA (PeXXnUM ynpasneHusa, BKA.\BbIKA. rpynnbl oxnagutenen \
paanaTopoB U T.4.).
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UHTepdeinc nonb3osBatensa B pexxume «lMyck»
BupTyanbHbin npubop VI_9

ZAPOROZHTRANSFORMATOR

dyHKUMOHaNbHaA nogcuctema «lMepekntoyalowme ycTpomcTea»

BKcnepTHas crcTeMa MOHUTOPUHTA, [UArHOCTUKY, ynpaeneHus "SCMOY-TPAHC" m

HacTpaika HTecmpoEane’I’Iepwj/muechaﬂ gwarﬁocmml TTYCH “ cTon ‘\ OTyer H’ﬂQKYMEHThb” [eHeparop “ Bbixog ‘ | <=<Hasap .I’naauaﬂ naHene ‘l MeHio Bblﬁﬂna‘
06beKT griarHocTku| THL-1000000/500-Y 1, Bepesorckan | Jlata| Thursday, May | Bpema| 8:31:45 AM
[OuarHocTuka NnepeknrYvaonx !CTQOVICTB kcnepTiza 1 KoHTPosib NapaMeTpos Nepeksiouaroliero yerpoictea [ | J
(no HenpepbieHo HA 1 nepuoaunyeckoit N/l auarHocTuke) o HawwigHdbzHue napaueiEa Gasah | ®asaB | GasmC

Ofilee YNCNo NepeknideHmi

MexaHudeckui pecype MY, Teic. nepexn.

3NeKTPOMIHOC BCNOMOTATENEHEL KOHTAKTOB MY, ThiC. NEpeKn
BNeKTPOMIHOC AYTOracHTeNbHeI KOHTAKTOR MY, Teic. nepekn.
JNUTENEHOCTL NOCNEAHETD NEPEKNIOYEHNA, C

MexaHuJeckan Harpyska Ha Bany npueoaa ydactok M1 P, H*m
MexaHWJeckan Harpyska Ha any NPMBOAa y4acTok M2 P, H*M
MexaHUJecKan HarpysKa Ha eany NpUeoaa yactok M3 P, H ™
Temnepatypa mMacna g koHTakTope (TkoH), °C

303.161 =
303.14 |
303.12

303.1-]
303.08-

Amplitude:

303,06
303.04 -

Sle|olwo|o] ] w|w

e 1 I I I 1 g 1 MpeebIWeHKe TeMnepaTypbl (TKOH-TBepK), °C
07:07:06.027  O7:7:06.027  O7:27:06.027 Q73706027 O7M7:06.027  O7:S706.027 08070 :
4/5{2013 4/5/2013 4/5/2013 4/5;{;0813 4/5/2013 4f5/2013 A | e R C 1
o Homep napameTp Bpema 4 oman 0N Tekylllee NoNOXKeEHVE NEePEKSIFOUAIOLLIEro YCTPOACTBa
2- 5 6 4-@ 1roa oazab RN QasaA[ | ®asaB[ | ®asaC[ |
% 4 gl T s CropoHa BH vaaC RN
i o 3 1mecay —— == || 9kenepTiza 2 KoHTposb XAPI Macna 13 baka 1Y (no aaxHbiM M71) ] J
& : Cropoxa CH
2N L 2:H 1 aens Ne 1 2 3 4 5 6 7 8
: - ‘o W0 uacos Cropoxa HH COXpatTL Avarnoctuka | H2, ppm | CH4, ppm_|C2H2, ppm [C2H4, ppm | C2H6, ppm | CO, ppm_| CO2, ppm [ 02, ppm
1-1 1= ng

YKypHan coobuieHnin cpabaTtbiBaHUi cUrHanoB MPUbopoB TEXHONOTUUECKMX 3al

CocTosHMe NpUHOPOB TEXHOAOINUECKMR 3alIT

Ne| Tun ycTpoiicTBa Bpems Coobuenve Al
¥YpoBeHb Macna B KoHTakTope "MuHamym” )
YpoBeHb Macna B KoHTakTope "MakcmyM” )
3awwmTHoe pesnie PIH "Otkarouenvie’
¥ ®azaA ) ®asaB ) @®asaC )

/ BupTyanbHbIv npubop VI_9 npeaHasHayeH s KOHTPOAS AMAarHOCTUYECKMX NapameTpoB NepPeKoYaloLLEero ycTponctaa. Mpu
3TOM OnpeaenaeTca: MexaHMYeCKUin Pecypc NepeK/oYatoLWEero yCTPOMCTBA, 3N1EKTPUUYECKUIA U3HOC KOHTAKTOB, A/IUTENbHOCTb
nocnegHero NEPEKNYEHNA, MEXaHUYECKAA Harpy3Ka Ha Ba/ly NPUBOAA, TOK Yepes Nepek/oyatolee yCTPOMCTBO BO BPEMS
nocnegHero NepeKkIyYeHnn
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UHTepdeinc nonb3osBatensa B pexxume «lMyck»

BupTyanbHbin npubop VI_10
-/

ZAPOROZHTRANSFORMATOR

CamopamnarHocTMka cucteMbl MOHUTOPUHIA

@ LlvarnocTiKa cuCTEMBI MOHUTOPKHNA |

|£|narnucm|ca CHCTEMBbI HOHHTOPIIHral

HypHan coobLUeHA A COCTOAHWA CYCTEM MOHMTOPMHNA |
N2 n/n Lkad CurHan Aata CocToAHKe A'
| Lul(ad) ANAarHoCTUKKH o | 1 LUicath AMATHOCTHIH | JBEp6 Wikatha AHArHOCTHIH 0282012 2:11:32 PM JlBEpb Wikadha AMArHOCTHKH: OTKPEITa,
2 LLKa AHArHOCTHH | ¥MPABAEHHE MHKPOKFMATOM WiKatha QZEZ012 2111132 PM COOM B palioTe MHKPOKNHMAT
3 Lkad amarHocTHisk | Jeepe wikada AxarHocTHER 10112012 7:54:18 AM JEEpE WKaha AMArHOCTHEK: OTKPEITA,
4 Llicath AMArHOCTHER | ¥NpEBNEHFE MAKPOKIFMATOM Wiaha 10f1/2012 7:54:18 AM CAoA B paboTe muEpoKnmaTa
- 5 Wkah cosanHERME | OTKAas KoHTpOANEpa 10f1/2012 9:20:56 AM CBAsH OTCYTCTEBYET
| LUKadJ Coeﬂ” HEHWIW d | [} Wika cosaMHEHF | CBA3E o Wkathon 107112012 9:20:56 AM CBAsb OTCYTCTEYET
7 Lka coBAMHEHME | MMTaHKHE KOHTPOAREDS 10112012 912056 AM CEAZE OTCYTCTEYET
g Lad coeamHenmit | TOMP-034 BushingMonitor 10/1/2012 10:11:35 AM | K.aHan 1: cease NpepeaHa.
9 Wikcad coeamHenmi | TOMP-034 PDMonitar 10/1/2012 10:11:35 AM | KaHan 1: cBAse NpepeaHa.
10 Wikah cosanHeHr | TOMP-034 PDManitor 10f1/201210:11:35 AM | KaHan 2: cBAsk NpepsaHa.
| LUKadJ ana BNEHWA | —d | i1 Whkcas cosavHeHd | TOMP-034 PDManitor 10f1f201210:11:35 AM | KaHan 3! cBA3b NpepsaHa. LI

HypHan ModBus

I|N‘1 n/n| MNpxbop VCTPORCTEO Aata Likad CoobueHre A‘
It BHELUHHF Hydran M2 #1 10f1{2012 1:10:18 PM| TpancdopMaTop cofid OTCYTCTEYET (BASL J
B BrewHHA Koa Hydran M2 #1 10f1/2012 1:10:18 PM] Tparcdopratop cofid OToyTereyeT tease
3 BHELWHMA Hydran M2 #2 107142012 1:10:18 PM| TparchopmaTop codd OToyTCTEYET CEASE
4 BHEWHHA Kog Hydran M2 #2 10/1/2012 1:10:18 PM| TparchopmaTop cofil OTCYTCTEYET CBA3E
KOHTpOnb KaHanoe 06MeHa " | 5 BHEWHHA Hydran M2 #1 10f1f2012 1:10:51 PM| TparchopraTop cobc| CBASL BOCCTAHOBNEHS
] EHELHMEA Kos Hydran Mz #1 10/1f2012 1:1051 PM| TpaHchopuaTop cofic CEASE BOCCTAHOBNSHS
||| 7 BHELWHMA Hydran M2 #2 10/1/2012 1:10:51 PM| TparchopuaTop coic| CEASE BOCCTAHOBNEHS
Il = BHewWHHE Koa Hydran M2 #2 10f1/2012 1:10:51 PM] Tpancdopnatop cob Ceass soccTanoBnena
||| 9 TNy 0304 _MB | AaTHHE TEMNERATYPb BEQXHAX CNOEE MACNa 10/5(2012 4:03:31 PM| WWkach coeanHermna | CEASE BOCCTAHOBNEHS
||| 10 TNy 0304 _ME | AaTHHE TEMNEPaTYPbl HH¥HHX CNOEE Macna 10/5(2012 4:05:31 PM| Wicach coeandenna | CBASE BOCCTAHOBNEHS
||| 11 BHELHMA Hydrocal 1003 10/5(2012 4103131 M| Wikadh coeanHeinA | CEASE BOCCTAHOBNEHS ﬂ

|Omn6|<u CHCTEMBI MOHUTOPMHIa | | -

/ Cuctema 9CMAY-TPAHC obnagaet cpeacTBaMM caMogmarHoCTMKK. C MOMOLLbIO 3TOro BUPTYasibHOro Npubopa nosib3oBaTtenb
MOMET onpeaennTb Jaty u Bpems cbos, ero NpUUYnHY, N0KaNM30BaTb YCTPOMUCTBO, BblleALwee U3 CTPOA B WKadax CMCTEMbI UK
KaHanax obmeHa, No Kogy oWMbKM NoAy4nTb peKomeHaaumm 06 ux yctpaHeHuuU. [laHHbIN BUPTYabHbIM NpMbOp BbI3blBaeTCA
Ha*KaTMeM NPaBOMN HUMKHEN KHOMKM Ha NaHenn gmucrneTyepa CUCTEMBI.
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UcnbiTaHna cuctembl MOHUTOPUHra Ha NMAO «3TP»

ZAPOROZHTRANSFORMATOR

/ C2011 roaa Ha ucnbiTaTenbHo ctaHunm MAO «3TP» ycTaHOBNAEHO annapaTHOe M NporpammHoe obecneyeHune cuctembl ICMIY-
TPAHC. 310 060pyaoBaHMe NO3BOAAET NPOBOAUTbL UCMbITAHUA CUCTEMbI MOHUTOPMHIA COBMECTHO C /106bIM TpaHCHOPMATOPOM,
BbIMYyCKaeMblM 3aBOAOM, Ha KOTOPOM YCTaHOB/IEHbI NEPBUYHbIE AATYMKN UAM HA YCTAHOBNIEHHOM Ha UCMbITaTe/IbHOM CTaHLUK
TpaHchopmaTope OPALIN-210000/1200. Mpu AaHHBIX UCAbITAHUAX NOKA3aHMUA CUCTEMbI MOHUTOPMHIA CPAaBHUBAKOTCA CO
CTaLMOHapHbIMW NPUOBOPaAMM UCMbITAaTENIbHOMN CTaHLUMN.

McnbiTaTenbHbi TpaHcdopmatop OPALM-210000/1200 MomelueHune co WwKadamm AMarHocTMku u APM
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UcnbiTaHna cuctembl MOHUTOPUHra Ha NMAO «3TP»

ZAPOROZHTRANSFORMATOR

e Sl

7/ Tpumep ucnbiTaHuit cuctembl ICMAY-TPAHC coBmecTHO ¢ TpaHchopmatopom THLL-1000000/500 Ha ucnbITaTeNbHOW CTaHLMM
MAO «3TP». Jo 2013 roga nposeneHo 6onee 20-T1 UCMbITAaHUN CUCTEMbBI MOHUTOPUHIA COBMECTHO C TpaHchopmaTopamu.

33 | Cuctema moHuTopuHra "3CMAY-TPAHC" npoussoacTsa MNAO "3TP"



Artectauua cuctembl CMAY-TPAHC

ZAPOROZHTRANSFORMATOR

—

‘ln ww&%

b Y

UcnbiTaHua wkada APM Ha MUcnbiTaHuA wKada coeguHEHUM Ha UcnbiTaHuA wKada gUarHoCTUKM Ha
3N1eKTPOMArHUTHYI0 COBMECTUMOCTb 3NEeKTPOMArHUTHYIO COBMECTMMOCTb 3N1eKTPOMArHUTHYI0 COBMECTUMOCTb

7/ B 2013 roay B nabopatopumn MOCCraHaapTa YKpauHbl Hbl1a NnpoBeseHa cepma MexaHMYeCcKnx, KNMMaTUYEeCKUX U UCMbITaHUM Ha
3N1eKTPOMArHUTHYO COBMECTMMOCTb, KOTOpan NoATBEPAUAA HAAEKHOCTb annapaTHOro U NPorpaMmHoro obecrneyeHmns cUCTeMbI
2CMAY-TPAHC.

/ [aHHaa cuctema peKoOmMeHayeTCA 3aBO4OM-U3TOTOBUTENNEM ON1A SKCNyaTalnn.
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KOHTaKTDbI

MAO «3AMNMOPOXTPAHCPOPMATOP»

JHenponeTpoBCKoe wocce, 3
3anopoxbe, 69600, YKpaunHa
Ten.: +380 61 2703900
¢dakc: +380 61 2703232

e-mail: office@ztr.com.ua

www.ztr.com.ua




