KOMMNEHCALNA PUCKOB OCTAHOBOB
TEXHONNOT'MYECKOIro ObBOPYOOBAHUA
npu HAPYWEHUAX 3JIEKTPOCHABXXEHUA

obcnenosaHue n3mMepeHnA « TexHn4eCckKkme peweHmAd
peann3daunAa KOMMNNEKCHbIX MPOEKTOB

CaHkT-lNeTepbypr
2026



KomMmneHcauua pucKoB OCTaHOBOB MpPU HapylUeHUAX 3J1IeKTPOCHabXXeHuA
obecneymBaeTca KOMMNNeKcoM OopraHm3aunoHHbIX n TeXxHNn4YeCcKux MepOHpMHTMVI,
pa3pa6aTb|BaeMb|x nHonBmayanbHO O1A Ka>Xaoro obbekTa.

MNH)KeHepHbIn LeHTp «ABTOMaTU3aLMA pecypcocbeperarowmx TeXHONOrum» BbINoSHAET
obcnenoBaHne TEXHOIOMMYECKNX OOBHEKTOB, N3MEPEHUA B dfieKTpoycTaHoBkax no 1000 B
n Bbiwe 1000 B, mogenupoBaHme BbICLLUMX FAPMOHMK, NPOEKTUPOBaHME, NOCTaBKy 060pynoBaHUA,
paspaboTky nporpammHoro obecneyveHna CAY n ACY TI1, Hanagky o6opyooBaHvA 1 TEXNOAAEPXKKY
B npoLecce aKcnayaTaumun.

MNpeobpa3oBaTenn 4acTOTbl, aKTUBHbIE (PUNBLTPbI, CETEBbIE NPeobpa3oBaTenu
ABNAKOTCA OCHOBOW OJ1A NOCTPOEHUA

° CncTtem ,D,VIHaMVIHeCKOVI KOMMeHcaunn BbICLLNX rAPMOHUK U peaKTI/IBHOIZ MOLUHOCTW,

° CcnuctemMm KomMmrneHcaumm rnposasjioB 1 HpeprBaHMVI HarnpA>XXeHuA,

° CUCTEM HaKorMJ1eHNA 3NEeKTPO3Heprmn,

*  cuctem becrnepebonHOro NUTaHnA 1 ap.
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O6cnepoBaHue. UsmepeHusa. TexHN4ECKUM ayanUT 3J1IEKTPOYCTaHOBOK.

CyluecTByeT MHOXECTBO NMPUYMH HaPYLLEHWUIA TEXHOIOMMYECKOro npoLiecca, CBA3aHHbIX C paboToi
3/1EKTPOYCTAaHOBOK. OTO NpoBasibl M NpepbiBaHMA HANPAXEHWNA, UCKAXXEHNA HaNpPAXKEeHWA, NOXHbIe
cpabaTbiBaHMA 3aWUT, HAPYLLUEHNA CUHXPOHN3aLUNN, OLIMOOYHbIE AEACTBMA ONepaTopoB M Ap.

BblABNAEeM pUCKM OCTaAHOBOB W Npeanonaraemble CLeHapun pasBUTUA MHUMOEHTOB
(npn obcnepoBaHMM 06bEKTA, N3YHEHNN OOKYMEHTAUMMN, aHann3e apxmBoB AaHHbIX B ACY
TI1, npoToKONOB anekTponabopaTopnin, O6LLEHUN C INEKTPOTEXHNYECKMM N TEXHONOMMYECKNM
nepcoHanom n gp.)

BbinonHAem OononHUTENbHblE U3MEPEHMA NMPNbopamMm KOHTPONA KavyecTBa 3/IEKTPOIHEPrnmv
n ocuunnorpadgamun. lNapk nepeHocHbIX NpMOOPOB NO3BOJSIAET NPOU3BOAUTL U3MEPEHUA
OJHOBPEMEHHO B YeTbIpeX TOYKax, Ha pasHbIX YPOBHAX HanpAXXeHuA. [1pu 3ToM BbIABNAKOTCA
PEe30HaHCHbIE ABMEHUA, MEPETOKN aKTUBHOM U PeaKTUBHOW MOLLHOCTW, YCTaHaBIMBAETCA B/IUAHNE
OTOE/IbHbIX 3/IEMEHTOB Ha CNEKTP BbICLUMX FAPMOHUK N Ap.

MepeHocHble MPUGOoPbLI A1 BbINOJHEHMS
N3MEPEHNI B 9/IEKTPOYCTaHOBKaX.

VI3amepeHusi B 91eKTPOYCTaHOBKax BbILLE
1000 B npoBoOATCcH Ha BTOPUYHBIX Liensax
TpaHCHOPMAaTOPOB TOKa U Hanps>KeHus
CUCTEMbBI KOMMEHCcaLMn

Mo cornacoBaHuto ¢ 3aka34ymMkom NPOBOAUM M3MEPEHWA B LUTATHbLIX PEXMMaX 3KChyaTaumm u B
nepvop, NfaHoBOro OCTaHOBa TEXHOMOrMyeckoro npouecca. Cosgaem 1 ukcMpyem nepexoaHble
NpoLecchl, BaXKHble AJ1A NOHMMaHNA paboTbl 060pYA0BaHMA B HelTaTHbIX cuTyaumsax. Mpu nycke
o6bekTa nocne octTaHoBa PUKCUPYEM BIMAHME OTAENbHbIX YCTAHOBOK Y CUCTEM Ha NokasaTtenu
KayecTBa 3NeKTPoaHeprun. Npn HEBO3MOXXHOCTU OpraHn3oBaTh N3MEPEHMA B MHTEPECYHOLUMX
pexxnmMax, BbINosHAeM MofennpoBaHme.

Pe3ynbTaT TeXHMYECKOro ayauta — paspaboTka KomnjeKca MeponpuaTUii, CHUXaIOLWMX
PUCKN OCTaHOBa TeXHONIOrMYECKOro npouecca Nnpu HapyleHUAX 371IeKTPoCcHa6)XeHus,
oueHka 3atpaTt 1 T9O UHBEeCTMLMI C pacyeTOM OCHOBHbIX MHBECTULIMOHHbIX NOKa3saTesen.
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1. HedterazoBoe mectopoxxaeHue. lpenorBpalleHne JI0XKHbIX
cpabatbiBaHu mopaynen ABP u neperpeBa TpaHcthopmaTopoB
TOKaMu BbICLLUX FAPMOHUK

0O61beKkT. HedpbTerasokongeHcaTHoe MecTopoxxaeHne. CeTb MeCTOPOXAEHUA N30IMpoBaHa
oT EGC Poccuun, anekTpocHabXeHne obecrneymBaeTcaA ra3oTypouHHbIMU 3M1EKTPOCTAHLMAMM.
B annapatax sBosgywHoro oxnaxxgeHua (ABO) raza npumeHATCA npeobpasoBaTesiv 4acToThbl
ONA npuBoaa BeHTUNATOpoB. Npu makcnmanbHon Harpy3ke ABO rasa cymmapHasa akTMBHaA
MOLLHOCTb HENTMHENHBbIX NoTpebuTenen (NpeobpasoBartenen YyactoTbl) gocturaeTt 18 MBT. 310
cocTtaBnAaeT 60% OT MOLWHOCTWN reHepaunn Ha MECTOPOXXAEHNN U ABNAETCA OOHOM N3 MPUYNH
HapyLeHMA KayecTBa 3NEKTPOIHEPIUM.

HewTaTHaa pabota MABP

dopma HaNPsKeHWs B Lensx nTaHus
CAY ITA

4

HedTerasokoHgeHcaTHOe MECTOPOXEHNE

Bbiclune rapMOHUMKWM TOKa, BO3HMKawowue npu paboTte
npeobpasoBatenen Yactotbl ABO rasa, cosgatoT UCKaXkeHuA
HanpAXxeHnA Ha cTopoHe 0,4 kKB BKTI1. Yepes cooTBeTCTBYIOWME
CUoBble TpaHcopMaTopbl UCKaXXEHNA NepeaaroTCA Ha y4acTKm
anekTpoyctaHoBok 10 kKB n 110 kB. B pe3ynbTtaTe 60NbLUNHCTBO
NIEKTPONPUEMHUKOB MECTOPOXAEHNA OKa3biBAOTCA MNOA-
BEPXXEHHbIMW BAIMAHMIO HANPAXEHNA U TOKOB BbICLUNX FAPMOHUK.

Mpo6nemsbl.

MNeperpeB cunoBbIX TPaHCHOPMAaTOPOB, NMPEXAEBPEMEHHOE
cTapeHue reoonneBomn N3onAaumm o6MOTOK.

J1oXXHble cpabaTbiBaHNA pefie KOHTPOSA HanpAXXEHNA Ha WNHaxX
0,4 kB.

Jlo>kHaA vHOMKauMA HU3KOro HanpAXeHWA U HewTaTHble
nepekntoveHna moaynen ABP (MABP).

HapyweHnAa CUHXpOHM3auunm ©n neperpeB WUCTOYHMKOB
6ecnepeboniHoro nutaHua (UBI).

HewTaTtHana pabota CAYVY ITIA.

HewTaTHble paboTa aBTOMaTMKKN KOTNoarperatoB 1 0TKasbl
npeobpasoBaTenen YacToTbl HA KOTEJTbHOWN.



Bbicwme rapmoHnkn Ha Beoge 0,4 KB nuTtanus anektponpusogos ABO
raza. THDu pocturaet 18 %

Namepenuns B PN 10 kB HedTerazokoHgeHcaTtHOro  Boeiclume rapmoHukm B Lensax 10 kB mecTopoxxkaeHuns.
MECTOPOXAEHNSA THDu pocturaet 16 %

PeweHue. YcTaHOBKa aKTUBHbIX mnNbTPOB B Lenax 0,4 kB nutaHuAa anekTponpmsonos ABO
rasa afAa KOMneHcauun BbICLLIMX rAPMOHMK TOKa, BO3HMKAOWMX Npy paboTte npeobpasoBaTenen
4acToThl.

Hanapgka akTnBHbIX (PUNBTPOB BLINMOJIHAETCH C KOHTPOeEM  [porpammHoe obecneyeHne akTBHbIX (DUNbTPOB MO3BONSET
CMeKTpa BbICLUMX FAPMOHUK, PETMCTPUPYEMBIX NpubopamMy  ONTUMU3UPOBATbL PECYPCbl CUCTEMbI KOMMEHCaUMM O71s
FLUKE 435/437 NoAaBJIEHUS BbICLUVIX FTaPMOHUK OMNpenesieHHbIX MOPSaKOB

Pe3synbTtaT. YMeHbLUEHNE UCKaXXEHUN TOKa N HanpPAXXEHNA B CETAX MECTOPOXXAEHWA; CHUXEHNE
PUCKOB HewTaTHON paboTbl 3/IEKTPOYCTAaHOBOK, Neperpesa TpaHc(opmMaTopoB v ap.



2. bypoBaa ycrtaHoBKa. lpegoTrBpalleHne ocrtaHoBa O6ypoBOro
KOMMMeKca npu npoBanax HanpfA>XXeHWA Ha BO3AYIIHOW JIMHUU
U nepeTtoKax peakKTUBHOM MOLHOCTU MEXAY 3JIeKTPOCTaHUUAMU

O6beKkT. bypoBana ycTtaHOBKa € [[NaBHbIMM 3N1EKTPONPMBOAAMMU NO CUCTEME «YynpaBiAeMbli
BbINPAMUTENb — ABUraTeNlb NOCTOAHHOIO TOKa». ANEKTPOCHABXEHME OCyLLEeCTBNAETCA No
NPOTAXEHHON BOo3ayLwWwHou nuHun (BJ1) 6 kB ot J3C cTopoHHewn opraHmsaumn. BosamorkHa
napannensHana paboTta ¢ co6cTBeHHon [OC. [Npn paboTe 6ypoBOro KoMnaekca BoO3HUKaeT
pPe3KOo NepeMeHHan Harpyska, NpU4émM peakTMBHaA MOLLHOCTb B 6O/bLUMHCTBE PEXUMOB BypeHnsa
npeBbiWaeT aKTUBHYIO MOLLHOCTb.

BypoBas ycTaHoBKa HanpshkeHve Ha BBoAe 6 KB (3eneHas nnHvs) 1 ToK Harpy3ky BypoBow (KpacHas nHuS).
Hanps»keHne nameHseTca oT 6,6 kB 0o 5,6 kB

Mpo6nemsbl. NageHne HanpaxxeHnA Ha BJ1 6 kB, npuBogAllee K ocTaHOBY 6ypOBOro KoMmniekca.
[MepeTOKn peaKTUBHOM MOLLHOCTU MeXAy napasnensbHo paboTaroWwyMn 3N1eKTPOCTaHUMAMM,
Bbi3blBaloLme cpabaTbiBaHNe 3alWmTbl reHepaTopa cobcTBeHHom [13C.

PeweHue. NprmeHeHne MOBUNBHON CUCTEMbI KOMMEHCALNU PpeaKTUBHOW MOLHOCTM Ha 6ase
aKTUBHbIX (OUNBLTPOB.

KoHTenHep BbICOKOBOJIbTHOM CUCTEMbI ONHAMNYECKOM KOMMEHCaUMN PEAKTUBHOM MOLLHOCTM Ha 6a3e akTVBHbIX (DUIbTPOB.
KomneHcupyeT oo 2400 kBap Ha HanpshkeHun 6/10 kB
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AKTVBHbIE (PUNBTPbI KOHTPONUPYIOT BESIUYMHY peakTUBHOM MOLLHOCTU, NnoTpebnaemon 6ypoBon
YyCTaHOBKOW, 1 KOMIMEHCUPYIOT ee Ha CTOPOHE UCTOYHMKA NPaKTUYeCKn A0 HyJA.

Lo BKJIOYEHUS CUCTEMBI KOM-
neHcauun HabmoagaeTcs peskoe
N3MEHeHe pPeakTUBHOM MOLL-
HOCTU (KpacHas nuHus). [lo

MaKCmMaJibHOMY 3HA4YeHUKO
peakTnBHas MOLLHOCTbL NpeBbILLaeT
AKTUBHYIO.

MN3amepeHna Ha Beoge nutaHus
OypOBOW [0 BKJIKOHYEHWS CUCTEMDI
KOoMMeHcaumn. AKTUBHAsS MOLLHOCTb
(YyepHast NMHKWA) K peaxkTUBHas
MOLLHOCTb (KpacHast IMHWS)

Mocne BKOYEHUS  aKTUBHbIX
hUNBLTPOB peakTMBHASA MOLLHOCTb
(KpacHas nMHus) 6amaka K HyJo.
KoMneHcauust BbINOSIHAETCS C Bbl-
COKUM BbICTPOOENCTBUEM, UCKIIIO-
YatoLLMM «3a6p0Chbl» peakTUBHOM
MOLLIHOCTM.

M3mepeHvsa Ha Beooe nutaHus
OypoBOV  Mocfle  BK/IKOYEeHUS
CUCTEMbI KOMMeHcaunn. AKTUB-
Hasi MOLLHOCTb (YepHast NMHUS) U
peakT1BHas MOLLHOCTb (KpacHas
NNHNS)

Pe3ynbTaT. YMeHblUEeHME MNOMHOro Toka Ha BBOAE NUTaHMA OypoOBOro Komrsjiekca wu
nageHnAa HanpsxeHua Ha BJ1 6 kKB. YMeHblleHne nepeTokoB peakTUBHOW MOLLHOCTU Mpn
napannensHon paboTte anekTpocTaHuun. CHUXXEeHne pncKoB ocTaHoBa 6ypoBOro KomMmnnekca
Nno npoBanamM HanpA>XXeHUA N1 EMKOCTHOMN peaKTUBHOW MOLLHOCTW Ha reHepaTope, CHUXXEHNe
Henpou3soanTenbHoro spemexn (HIMNB).



3. CNNBY «ApkKtuyeckana». lpepoTBpaweHne OTKITIOYEHUMU
reHepaTopoB CyAAOBOU 3/IEKTPOCTaAHLUM NO neperpyskKe

O61bekT. CamonogbémMHaA nnaesyyvan 6yposan yctaHoBka (ClNBY) «ApkTudeckaa» ¢ naBHbIMK
aneKTponpmBogamMmmu GypoBOro KoMmrsiekca no CUCTEME «ynpaBfAeMblii BbINPAMUTENb —
ABuUraTesib NOCTOAHHOIO ToKa». OQNeKTPOoCcHabXXeHne ocyLwecTBNAETCA OT CyJ0BOW AN3ESbHON
anekTpocTaHuum (O3C). MapannensHo paboTatoT ABa arperata no 2500 kBA (690 B). OcHoBHble
9NEKTPONPUEMHUKM — [NaBHbIe NpuBOoAbI 6YpoBOro Komnsekca (6ypoBble Hacochkl, nebenka,
cvcTema BepxHero npmsoga). NMpu paboTe 3NeKTponprMBOAOB BO3HUKAET peakTUBHaA MOLLHOCTb
0o 2500 kBap, co3garoLan A0NoMHUTESIbHYIO TOKOBYIO HArpy3Ky Ha reHepaTtopbl.

CamonogbémHas nnasydasn 6ypoBas ycTaHoBKa «APKTUYECKast»

Mpo6nembl. Habpocbl peakTMBHOM MOLLHOCTM CO30aloT NEPErpy3Ky reHepaTopoB Mo TOKY U
NPMBOOAT K cpabaTbiBaHWNIO 3aWnT. BypunbLUMK BbIHY>XXAEH OrpaHMynMBaTh NPON3BOANTENBHOCTb
6ypoBoro komnsiekca. Npn OTKNIYEHUN reHepaTopoB BO3HNKAKOT PUCKU ANA 300POBbA U
6e30nacHOCTM NnepcoHana, aBapuin Ha TEXHOIOMMYECKOM 060pyaOoBaHUN U Op.

3arpyska reHepartopa akTUBHOW 1 peakTUBHOM MOLLHOCTBIO — YMpaBnsemble BbiNpaMuTenn [NaBHbIX 3/1eKTPONPUBOO0OB
npwn pa6oTe 6ypoBOro Komniekca 6YpPOBOro KoMiekca



PeweHue. MNpuMeHeHe aKTUBHbIX (OUIbTPOB ANA KOMMAEeHcaumMm peakTUBHOM MOLLHOCTMU
3NEeKTPONPMBOAOB OYPOBbIX HACOCOB, 6yPOBOI NebeKn, CUCTEMbI BEPXHEro npMeoaa.

AKTUBHbIE DUALTPLI (HA POTO
B LUeHTpe) ob6beanHeHbl
B ABe rpynnbl. CymmapHas
MOLLIHOCTb KOMMeHcaumm —
0o 1600 keap, 690 B.

Mpadvkn MNACTPUPYOT ahdeKT OT paboThl
rpynnbl aKTUBHbBIX (PUIbTPOB, KOMMEHCUPYHOLLIMX
Harpyskn NpnBoAoB 1ebenku.

PeakTnBHasg MOLHOCTb W3MEHSAETCHA OT Hynsd
0o 1300 kBap ¢ nepmoaom 2-3 MUHYThI.

AKTVIBHbIE MBLTPBI MOBTOPSIOT MpadnK Harpy3ku
nebenkn, N3MEHSS MPOU3BOOUTENIBHOCTL OT HyJIs
0o 100 %.

AHaNOrMyHO paboTatoT akTUBHblE OUNBLTPLI,
KOMIMEHCHPYIOLLME HAarpy3Ky NprBOLAOB BypOBbIX
Hacocos 1 CBI

B nTore - 3amMepeHHbI Ha WrHax reHepaTopoB
cos ¢ nopaepxmBaeTcs Ha ypoBHe 0,8 npu NobbIx
Harpyskax

Pes3ynbTtat. KomneHcaumA peakTUBHOM
MOLLHOCTK obecneynna yMeHbLUeHne
MOSIHOro Toka reHepatopos Ha 1000 A
(690 B). CHM>XEHbI pUCKM OCTaHOBOB,
yBenmyeHa rnpou3BoAUTESIbHOCTb
6ypoBOro KomMmnsekca.



4. KomnpeccopHana ctaHuuA. lNMpepoTBpalleHne cpabatbiBaHMA 3almT
reHepaTtopa no peakKTUBHOU MOLHOCTU EMKOCTHOIO XapakTepa

O61bekT. KomnpeccopHana ctaHumA (KC) ra3oTpaHCNOPTHOM CUCTEMBI. DNEKTPOCHABXKEHWE
obecnevyaBaeTcA Npu napannenbHon paboTe 3NeKTPOCTaHUMMU COOCTBEHHbIX HYXX A, (QCH)
C 9Heprocuctemon, nnb6o Tonbko oT OCH B pexkume «ABTOHOMHbIV». BaoonsTpaccosblie
KabenbHble NMHMN 10 KB 60MbLION NPOTAXEHHOCTU CO3[al0T Harpy3kKy éMKOCTHOrO XxapakTtepa
6onee 1000 kBap. OTa Harpy3ka He KOMNeHCcUpyeTcA anekTponpnémHmukamm KC v snmaer
Ha paboTy QCH.

KOMI'IpeCCOpHaﬂ CTaHUMA C NPOTAXKEeHHbIMW BAOOJIbTPACCOBbIMA KabenbHbIMW IMHUSAMUA

Mpo6nemsl. [Mpy aBTOHOMHOM 31EKTPOCHABXXEHNN KOMMPECCOPHON cTaHuum oT ACH émkocTHanA
Harpy3ka BOONbTPACCOBbIX JIMHWIA MOXET NPEBbICUTb YCTaBKy cpabaTbliBaHWA 3aluMTbl reHepaTopa.
OTO BbI3bIBAET aBapMNHOE OTKIKOYEHNE SN1EKTPOCTaHUNM N 06ecTounMBaHME 0ObEKTA.

—-— -
&’_ - -

¢ )
=~ - oam mm wm = -
PeakTnBHasg MOLWHOCTb EMKOCTHOIrO Xapaktepa Ha NnHUK HacTponka 3awut reHeparopa No peakTUBHOM
NUTaHNS BOO/IbTPACCOBbIX MOTPEOUTENEN MOLLIHOCTU EMKOCTHOIO Xapakrepa

10



PeweHue. YcTaHOBKa aKTMBHbIX (PUNLTPOB A/1A KOMMEeHCauMm peakTUBHOM MOLWHOCTM EMKOCTHOIO
xapakTtepa (go 1200 kBap) Ha c60pHbIX WwrHax 10 kB.

LLnT ynpaBneHnst cUCTeEMbl OMHAMNYECKON KOMMEHCAUMM PEeaKTUBHOM MOLLIHOCTU
(NepeoHWn NNaH) U akTUBHbIE PUALTPLI (3a0HWI NNaH) Ha KOMMPECCOPHOW CTaHLUmn

AKTVBHblE (OUNBLTPLI B COCTaBE KOMMJIEKTHOIO YCTPOMCTBA Hanagka cucTeMbl OMHAMUYECKOW KOMMeHcaumn Ha
CNCTEMbl KOMMNeHcaunn KOMI'IpGCCOpHOI;I CTaHunmn

Nameperuns Ha Beoge OCH npu BKIKOYEHNW 1 OTKITKOHEHU BOOIbTPACCOBON JNHUM
¢ Harpyskol (-) 1080 kBap v paboTatoLein cucTemMor komneHcaumn. Hanpsikerve (3eneHas
NNHKA) N TOK (KpacHas NNHAUS)

PesynbTart. NpepnoTBpalleHo cpabaTtbiBaHue 3awmT reHepaTtopoB OCH no npeBbiweHunto
peakTUBHON MOLLHOCTN EéMKOCTHOro xapakTtepa. ObecrneveHo 6ecnepeboriHoe aieKTpocHabXKeHne
notpebutenen KC B pexxnme «ABTOHOMHbIN».
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5. ®apmaueBTnyeckoe npegnpuAaTtue. NpegorepalleHne ocrtaHoBa
npeoo6pasoBaTesien HacToTbl NPU NpoBasiax HanpPAXXeHUs

O61bekT. DapmaueBTUHECKNIA 3aBO, NO NPOM3BOACTBY TBEPAbIX NEKAPCTBEHHbIX (OOPM.
OneKTpocHabXXeHne OT YeTbIpéx TpaHctopMaTopHbix noacTaHumi 10/0.4 kB ¢ TpaHchopmaTopamm
2500 KBA, nogkntoyeHHbIx Ha oanH comnaep 10 kB. MNoTpebnAeman akTMBHAA MOLHOCTb B TEYEHNe
roga nameHaeTcA ot 500 go 900 kBT, npu atom o 90 % Harpy3ku cocTaBnAT YaCTOTHO-
perynupyemble anekTponpueoabl. B TeyeHne roga npomncxoamt oT 20 Ao 30 npoBanoB HaNpPAXXeHUA
no BceM BBOAAM OOQHOBPEMEHHO AinTenbHoCcTbo 70 — 500 mc.

Mpo6nembl. MpoBasnbl HaNPAXeHUA NPUBOOAT K YaCTUYHOMY WU/ NOJTHOMY OCTaHOBY CUCTEM
BEHTUNAUMU WU/UNIM OCHOBHOIO TEXHOJOrMYeckoro obopynoBaHuA 3aBopa. [epesanyck
TEXHOMIOrMYeCcKOoro npoLecca NPoucxoauT ¢ NoTeper NPoayKUuMM, HaxoanBLIEACA Ha NINHUA
npu ocTaHoBe.

VIsmepeHvie nokasaresnien Ka4ecTsa SN1eKTPOSHEPr N HacTponka npeobpasoBartenen 4acToTbl C UMUTaLUEN
NpepbIBaHNA HANPSPKEHUST CETH

HDOBe,D,eHHoe 06CJ'Ie,D,OBaHI/Ie QNIEKTPOYyCTaHOBOK 3aBoAa, N3MepeHnA, aHaJin3 apXmBoB OaHHbIX

ACY TTI1, ycTaBok 3awWwmT, NapamMeTpoB HAaCTPONKK npeobpasoBaTtenen YactoTobl (M4Y) v ap.

nokKasasin, 4To B 60nbLUNHCTBE cny4aeB OCTaHOB npon3soacTea MHNUMNPYETCA OTKI/TIOHYEHNEM

npeobpasoBaTenen YacToThl. [lanee cpabaTbiBalOT 3aWUTbl NO TEXHONOMMYECKNM NapameTpam

(OaBneHve, paspexxeHue, TemnepaTypa v ap.), Bbi3biBalowye 0CTaHOBKY NPOM3BOACTBA.

12



PeweHue. KoppekTupoBKa napameTpoB HacTpoek npeobpasoBaTeneit YacToThl A/1A COXpaHeHnA
paboTOCNOCOBHOCTY NPMBOAA NPV KPATKOBPEMEHHbIX MPoBasiax HanpAXXeHNA 1 aBTOMaTUYeCcKOoro
NMOBTOPHOIO BKJIIOYEHUA NPU KPaTKOBPEMEHHBIX MPepbIBaHNAX HaNPAXKEeHUA.

HacTpovka BbInonHANAach C uMUTaunen npepbiBaHNA HaNpAXeHWA ceTun.

MNocnepnoBaTenibHO B CUMOBYIO Lernb 14 BKNOYancA KOHTAKTop, ynpasfiAeMbli MHTENNeKTyabHbIM
pene c Bblgep>xkoun BpemeHn 50, 100, 150, 200, 250, 300 mc.Hanagka 4acTOTHO-perynmpyembix
9NeKTPOnNpUBOLOB fana NnonoXxXmnTenbHbln 3pdeKkT. KpaTkoBpeMeHHOe npepbiBaHne HanpAXeHuA
no Tpém pasam (anntensHocTbio 50 - 200 Mc) B 60MbLUMHCTBE CrlyYaeB He Bbi3biBasio HapyLLEeHNA
TEeXHONI0rM4ecKoro npouecca.

V13mepeHnst Ha BBOLE NUTaHWs NpeobpasoBaTesis YacToThl (HANPSPKEHWE - KpacHast JIMHUS, TOK - CUHSS!
nnHus). MNpepbiBaHme HanpshkeHnst No Tpem dasam Ha 50, 100, 150, 200 MC He NPUBOAUT K OCTaHOBY
npeobpasoBaTtesnsi 4acToThl.

Mpy ANUTENbHbIX MpepbiBAaHUAX HaMpAXEeHUA WWNnu Npu  3HAYUTEsNbHOW Harpyske
npeobpasoBaTe/ib 4acToThbl OTKIoYanca. MprumeHeHne HacTpoek AlNB No3BonUIIO NepesanyckaTtb
npuBog 1 n3bexkaTb HapyLIEeHNA TEXHOOrMYecKoro npoLecca.

I3mMepeHnst Ha BBOAE NUTaHMS NpeobpasoBaTens 4acToThbl (HanpPshKeHME - KpacHas NIMHUS, TOK - CUHSIS
nnHKS). MNpepbiBaHre HaNPsXeHKUs MPUBENO K OCTaHOBY NpuBoAa. NpeobpasdoBaTesib YaCcTOThl aBTOMATUYECKHM
3anycTUACS Npv BOCCTaHOBEHWUN HANPSHXKeHNS. TEXHOIOMMYECKNIA MPOLLECC HE HaPYLLUEH.

PesyanaT. CHWMXEHBI PUCKN OCTaHOBa TexXHOJI0OrM4YeCKOoro npouecca npu npoBaniax u
KpaTKOBpPEeMeHHbIX NMpepbiBaHNAX HanpA>XeHnA.
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6. TOU. Koten BK3 220. becnepe6oHoe nuTtaHue BbICOKOBOJIbTHbIX
YaCTOTHO-peryJimpyemMbiXx MNpPUBOAOB TAro-AyTbeBblX MeXaHU3MOB
npu NnpepbiBaHUAX HaNMpPAXXeHUA

O6bexT. TOU, POAL, — BHNNS® (Poccuincknin hepepanbHbii A0EPHbIN LEHTP — Becepoccuincknin
Hay4YHO-MccnenoBaTeNibCKUM  MHCTUTYT 3KCnepumeHTanbHon usnkn). Koten E-220-9,8-
540>K (Mmopenb BK3-220-100-9) BapHaynbckoro kotenbHoro 3asona. Kotén BK3-220 o6o-
pyOoBaH OABYMA OyTbEBbIMU BEHTUNIATOPaAMU N ABYMA Abimococamun. BeHTunAatopsl BAOH-18 ¢
anekTpoasuratenamm A03-400M-6 Y2 mowHocTbio 200 kBT, 6 kB. [Obimococsl [1H-22x2-0,62 ¢
anekTpogsuratenamm JA304-450 YK-8Y1 mowHocTeio 400 KBT. 6 kKB. B BeceHHe-neTHUI ne-
pUoL BbICOKaA rpo30Baf aKTUBHOCTb NPUBOAUT K NpoBasiaM HanpAXeHWdA, Bbi3blBaloLWNM OT-
KIoYeHWA npeobpasoBaTenen 4acToThl ANIEKTPONPMBOA0B TAro-AyTheBbIX MEXaHU3MOB KOT/a.

CwuncTtema 4acTOTHOIO PerynmpoBaHus TAro-ayTbeBbIX MexaHn3aMoB koTna BK3-220-100-9

Cuctema 4actoTHoro perynupoBaHmA (CHYP) TAro-oyTbeBbIX MEXaHU3MOB C
CYMMapHON YCTaHOBIEHHOW MOLLHOCTbIO anekTpoasuratenen 1200 kBT nocTtpoeHa no
«OBYXTPaHCOPMaTOPHOMN» CXemMe C rpynnoBbiM MOHMKAKOWMM TpaHcopmaTopom W
WHAMBUAYANbHLIMU MOBbLIWAKLWMMN TPpaHCopMaTopamMu.

[MpoBan HanpskeHns Ha 900 B npogo/mKnTenbHOCThO 1,1 cekyHbl MPUBES K OCTaHOBY KOT/ia

Mpo6nemsbl. [Npn OoTKNOYEHUAX npeobpas3oBaTenen 4acToTbl KOTEN OCTaHaBMBaeTCA
NO TEXHONOrMYECKUM 3almTaM. ITO OCOBEHHO OMacHO B MEXXOTONUTESNbHbIM Nepunoa, korna
no yCnoBMAM Harpy3km B paboTe HaxoouMTCA OOUH KoTnoarperart n oguH Typboarperart.
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PeweHune. lNpumeHeHne cuctembl 6ecrnepeborHOro nuTaHuA anekTponpusogos TOM
C nogknoyeHnem 6atapeun CBUHLOBO-KUCIOTHBIX aKKyMYIATOPOB B 3BEHO MOCTOAHHOIO TOKa
npeobpasoBaTesien 4acToThl.
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CtpykTypHaa cxema CHP nprBoooB TAro-OyTheBbIX MexaHn3MoB KoTna BK3-220-100-9
¢ 6ecnepebofiHbIM MUTAHNEM OT aKKyMYNSTOPHON 6aTapen

MNpeobpasoBaTenu YacToTbl 06BEAMHEHDI MO WMHE NOCTOAHHOrO TOKa B ABE rpynnbl, BKAOYaowme
OAVH ObIMOCOC U OAUH BEHTUNATOP. KaxkaaA rpynna noacoegmHeHa K akkyMynaTopam Yyepes
OTAeNbHbIV NpeobpasoBaTesb NocToAHHOro HanpaxxeHnAa (DC/DC npeobpa3oBaTtens).

Mpun npoBanax/npepbiBaHNAX HaNpAXXeHnA B ceTn 6 KB akkymynatopHaa 6atapea ¢ DC/DC
npeobpasoBareniem NogaepXmnBaeT HanpaXeHne 3BeHa NocTtoAHHoro Toka N4, obecneyvBan
cTabunbHyo paboTy NMHBEPTOPOB.

AKKYMYyNATOPbI paccyMTaHbl Ha HenpepbiBHYO paboTy B TedeHne 10 cekyHn

ObopypoBaHne cnucteMbl 6ecnepebonHoro NTaHns 4YactoTHo-  [puMep cpabaTbiBaHWS cUCTEMbI HecnepeboHoro NMTaHns

perynnmpyemMbix NPUBOLAOB TAro-AyTHEBbLIX MEXaHN3MOB KOT/la  TAro-AyThbeBbIX MEXaHW3MoB KoTna. Ha rpaduke - Tok B

BbK3-220-100-9 aKKyMyNaTopHOW 6atapee Npu ABYKpPaTHOM cpabaTbiBaHUM
cucTembl 6ecnepeboNHOro NUTaHKs ¢ NpoMexxyTkom B 30
CeKyH.

PesynbTraT. CH/XEHBI PUCKM OCTAHOBA KOTNa Npy NpoBanax v KpaTkoBpeMeHHbIX (0o 10 cekyHp)
npepbIBaHUAX HANPAXEHNA.
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7. lyroBana ctanennasunbHaA neyb. KomneHcauuAa pnivkepa

O61beKT. [peanpuAaTre NO NPOM3BOACTBY NNTbA N3 CTaNen N YyryHa. QNeKTpocHabXXeHne —
oT noactaHumm 110/6 kB 4epes TpaHchopmaTop 16 MBA. OcHoBHaA Harpyska — ne4yHom
TpaHccopmaTop ITUIMK — 6300/10, MOLWHOCTL Ha CTyneHu Huawero HanpaxeHma 4000 kKBA.
Mpn paboTe neun aneKTpnYecKmne Harpy3kn peskonepemMeHHble 1 HECUMMETPUYHbBIE.

Llex MeTannyprnieckoro npeanpuatis MeyHol TpaHchopmMaTop

Mpo6nembl. NMpoBanbl HANPAXEHUA B CETAX NPeaAnpuATUA, CO34atoLMe PUCKN OTKIIIOYEHNA
3NEeKTPOOBOpYynOBaHMA.

lNpeTeH3nn aHeprocHab>karoLwen opraHu3aunmm B HacTM BbICOKOrO NoTpebeHmnA peakTUBHON
MOLLHOCTU M HU3KOro cos ¢ Ha npucoeauHeHnAax 6 kB. Kak cneocTteme 9TOro — OoTKas
B NOAKJIIOYEHNN O0MNOSTHUTENbHBIX MOLLHOCTEN ONA pacwmpeHna o6beéma Npomn3BoacTBa.

V3mepeHns nokasaresien KauecTsa 9/1eKTPOSHEP MM Ha MOACTAHLMN METASITYPrieCcKOoro NpeanpusaTs

MNpwn 3amepax 3amkcmpoBaHbl HABPOCHI aKTUBHOW MOLLHOCTY A0 2,8 MBT Ha a3y 1 peakTMBHON
mMowHocTu o 3,5 MBap Ha gasy. Harpyskm HecUMMeTpUYHbIE. DTO NPUBOAUT K rnpoBasam
HanpAXxeHuA oT 6,4 kB o 5,6 kB (12 %).
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NamepeHns Ha BBoge nuTaHns oyroBol nedn. AKTMBHAS MOLHOCTb (YepHas IMHAUA) U peakTUBHas MOLLIHOCTbL (KpacHast IHS)

AHanus rpadMkoB M3MEHEHMA MOLLHOCTM U HanpAXKeHWA MNokasblBaeT, 4To Hambonee
CYLLECTBEHHbIe NPoBaJibl HANPAXXEHNA NPONUCXOAAT NPV Habpocax peakTMBHOM MOLLHOCTM.

MpoBasbl HaNPs>KeHWs Npu paboTe AyroBON Neyn B LUMKIe NIaBku MeTanna

PelueHue. YcTaHOBKA CUCTEMbl OUHAMUYECKOWN KOMMNEHcaUMM Ha 6a3e akTUBHbIX (PUbTPOB C
cornacyowmmM TpaHcopMaTopoM AJ/1A KOMMEeHCaUUmn peakTMBHOM MOLLHOCTW, BO3HMKAIOLLEN
npun paboTe Ne4YHoro TpaHcopmaTopa.

PesynbTart. YMeHblueHMe 003bl onvkepa B cootBeTcTBMM ¢ HopMmammn FTOCT 32144-2013. YMeHbLueHne
NPoBasioB HAMNPAXEHNA U CHUXKEHNE PUCKOB HewwTaTHOW paboTbl 3N1eKTPONPUEMHMNKOB.
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8. CypoBble 93JIeKTpOoyCcTaHOBKU. KomneHcauuAa BbICLINX
rapmMoOHUK OT YaCTOTHO-PerysiMpyembiX 3/1eKTponpmMBoaoB

O61bekT. CyaHO C CUCTEMON INEKTPOOBMKEHMNA. DNEKTpoaBUraTenn rpebHbiX YyCTaHOBOK
N NoapynvBaroLwmnX YCTPOMCTB BKIOYEHbI Yepes npeobpasosBaTenn 4acToThl. [penmyuiecTsa —
BbiCOKaA HaOEé>XHOCTb 3a CYET pe3epBMpoOBaHMA WUCTOYHUKOB 3IHEPrum, BbiCOKaA
MaHEBPEHHOCTb cyaHa, Bbicokuin KIMN nponynbCUBHOro KoOMMsiekca B LONIEBbIX pexXnmax,
BO3MO>XHOCTb 60/1€e paunoHasbHOro pasmeweHmAa obopyaoBaHnA Ha CyaHe, CHUXEHMe
aKcnsyaTauMoHHbIX pacxonoB v ap.

Mpo6nemsl. [pn paboTe YaCTOTHO-PEryNpPyeMbIX 3N1IEKTPONPUBOLOB BO3HUKAKOT TOKU
BbICLUMX FAPMOHUK, UCKa)kalowme popMy Hanpa>XXeHnA B cygoBon ceTu. VickaxkeHua
HanpAXeHMA NpeBbIWaT JOoNYCTUMble 3HAYEHUA, YyCTAHOBIEHHbIE POCCUNCKUM MOPCKUM
pernctpom cygoxoactea (PC, Peructp) n npmBogAT K HewTaTHOW paboTe CyaoBbIX
9N1IEKTPONPUEMHUKOB.

MamepeHna nokasaTtenem KadectBa 2MekTpoaHeprun  [peobpasoBaTesb 4acToThl MPEOHOM YCTAaHOBKM
B CYy[dOBOW CETU
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PelwweHue. YcTaHOBKa aKTMBHbIX (PUNbTPOB ANA KOMMEHCcaUMM BbICLUMX FAPMOHUK TOKa,
BO3HMKaOLWMX Npn paboTe npeobpasoBaTteneit 4acToThbl

AKTUBHBIN OUABTP Ha BBOAE MUTaHUsS npeobpasoBaTesis  AKTUBHbIN (PUILTP MOXXET YCTaHaBMMBATbLCA Ha JIHOOOM
4acTOThl MPEBHON YCTAHOBKM CBOOOJHOM MECTE, YTO YNPOLLAET MOHTaXK Ha CyaoHe

MIamMeHeHMe  BbICLUMX  FapMOHUK
HaNPSPKEHWST Ha reHepaTope Cya0BOM
3NEKTPOCTAHUMN MPU  BKJIKOYEHUM
AKTMBHOIro mnbTpa

Mpwn NpoBeAeHUM LWBAPTOBHbIX U XOA0BbLIX UCMbITAHWIA aKTUBHbIE (PUSbTPbI HAacTpanBatoTCA
Ha KOMMNEeHcauMio BbICLUMX raPMOHUK ONpeaesieHHbIX MOPAAKOB U B fanbHelwem paboTatoT
B aBTOMATUYECKOM Pexunmve.

KOHTpOb paboThl akTUBHOIO hunsibTpa no nokadaHnam FLUKE 435 VIHTerpaums aktneHoro ounbtpa B ACY SHeproyCcTaHOBKM

Pe3ynbTart. Vicka)keHnA HanpAXXeHnA npuBeaeHbl B COOTBETCTBUE ¢ TpeboBaHMAMKM Poccuimnckoro
mMopckoro peructpa cypoxoactea (PC, Pernctp). CHMXEHbI pUCKU HapyLeHn B paboTe CynoBbIX
9N1EeKTPONPUEMHUNKOB.
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9. bypoBble ycTaHOBKU. JKCKaBaTtopbl. [NoaobEMHbIE MalUUHbI.
KomMmneHcaumMAa aKTUBHbIX Harpy3soKk cuctemMamu HakKonsieHuaA
3JZIEKTPO3HEeprum

O6beKTbl. BypoBble ycTaHOBKM, 3KCKaBaTopbl, NOABLEMHbIE MALLWHBI.

AnekTpornpueoabl paboTalT B oOLeM cnydae C pe3Ko nepeMeHHbIMU Harpy3kamm Kak B
OBUraTeNIbHOM, Tak 1 B TOPMO3HbIX peXmnmax, ¢ pekynepauuen aHeprum B cetb. [Npu nutaHum
Nno NPOTAXKEHHbIM J1OIN BO3HMKAIOT OTKIOHEHNA HANPAXEHUA; MPY NUTAHUN OT aBTOHOMHbIX
9/1EKTPOCTAHUMI BO3HUKAIOT OTK/IOHEHNA 4acToTbl.

LLaratowmn akckasatop 3L 40-85

AKTMBHas MOLLIHOCTb (YepHas NNHKS) U peakTuBHas
MOLLIHOCTb (KpacHas IMHWA) Ha hnaepe nuTaHms
LLararoLLero akckasaTopa

MpoBanbl HaNps>XeHUst Ha BBOMOE 3KcCKaBaTopa
OLL 20-90

Mpo6nembl. OTKNOHEHUA HaNpPAXEHUA N 4acToTbl NPMBOOAT K cpabaTbiBaHUIO 3awWwuT
B 9JIEKTPOYCTaHOBKAX, CO3[al0T PUCKN OTKJTIIOYEHNA ANEKTPONPUEMHUKOB. [Npun pekynepauunmn
3HEeprum aNeKTponpueoga B aBTOHOMHYIO CETb HEOOXOANMbI LOMNOSTHUTESIbHbIE HArpy304Hble
YCTPOWCTBA Ha CTOPOHE UCTOYHUKA ANIEKTPOIHEPIUN.
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PeweHue. MNMprMeHeHNe CUCTEMbl KOMMEHcauun akKTUBHbIX Harpy3ok Ha 6ase ceTeBblIX
npeobpasoBaTenen 1 HaKONUTENe aNeKTPOIHEPrM (aKKyMynATOPOB U/UMN CYNepKOHOEeHCaTOpOB)

CucTtema HakonneHns SNEKTPOSHEPTUN C NINTUN-NOHHBIMI aKKyMYISATOpamMm

MomMMMO KOMNEeHcaumMn akTUBHbIX Harpy3ok, paspabatbiBaem CHO3O anA komneHcaumn
npepbIBaHN HanNpPAXeHWA, 3amMmeLleHNA BpaLlaloLwerocA pe3epsa 9/1EKTPOCTaHUMIA 1 Op.

[NepenBuxHaga cuctemMa HakOMIEHUS S/1EKTPOSHEPI N AN

Hanagka cnctemMbl HakoONIEHUS ONIEKTPOBHEPIN C mTnm-
aBTOHOMHOIO C—)ﬂeKTpOCHa6>KeHI/I9|

WNOHHBIMU aKKyMyISTOPaMm

Pe3yanaT npnMmeHeHunA CH33 onAa komneHcaumm aKTUBHbIX Harpy3oK — CHM>XeHne puckos
OCTaHOBOB W13-3a HaprJGHMVI SﬂeKTpOCHa6)KeHVIFI, CoXpaHeHne pecypca aBTOHOMHbIX
3ﬂeKTpOCTaHU,I/II7I, noBblileHne Npon3soanTesIbHOCTU MallMH U MEéXaHN3MOB
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10. MNpepoTBpaweHne HapyweHUn B padoTe 3/1IeKTPOYCTaHOBOK,
3anuTaHHbIX OT «FPA3HON» CeTu

O6beKT. [MoNuKNMHMKa C COBPEMEHHbIM AMarHOCTUYeCKUM obopyaoBaHueM BO6AU3MU
NPOMBbILLSIEHHOro NPeanpUATMA NO NMPOU3BOACTBY aftOMUHUA. VICTOYHUK 9NEeKTPoIHeprum —
TpaHcdopmaTopHaA noacTaHuma 10/0,4 kB, 1600 kBA, 3anuTtaHHaA oT ceTen npeanpuaTuA.

TpaHchopMaTopHasa NnoacTaHuns, obecneunsatoLLas 3NeKTPo- W3mMepeHns nokasarenen KadecTBa SJIEKTPO3HEPI NN
CHabXXeHWe NOAMKINHUKNA Ha noacTtaHunn

Mpun paboTe TEXHONOrM4ecKoro 060pya0BaHNA NPOM3BOACTBA allOMUHMA BO3HUKAKOT UCKAXXEHNA
HanpAXXeHWs, pacnpocTpaHsawmeca no cetam 10 KB 1 BnmAaowme Ha paboTy NOAKOYEHHbIX
K 9TUM CETAM 3/IEKTPONPUEMHUNKOB.

Mpo6nembl. C6om B paboTe oMarHoCTU4eCcKoro o6opynoBaHnA MEAULNHCKOMO yYpeXXaeHNA.

PeweHue. YcTaHOBKA CUCTEMbI OHAMNYECKON KOMMNEHcaUnm Ha 6a3e aKTUBHbIX CbVIJ'IprOB
DA yCTpaHeHNA UCKaXXeHUA HanpAXXeHnA Ha wuHax 0,4 kB TpchqaopmaTopHon noacTtaHunm

YcTaHoBKa akTuBHbIX (hunbTpos B PY-0,4 kB KoHTposnb MNMK3 npu Hananke punstpos
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OCc06eHHOCTb TEXHMYECKOro peleHua. AKTUBHbIE (hunbTpbl paboTaoT BE3 TpaHchopmaTopos
Toka. HenocpeaAcTBEHHO U3MEPAIOT HanpAXeHne Ha cOopHbIX WwnHax 0,4 kB, paccunTbiBalOT
Tpebyemble TOKM KOMNEHcauMn 1 NoaasnAaoT NocTynatmLwme n3 ceTu BbiCLUME FapMOHUKMU.

IameHeHre cyMMapHOro KoaduLmMeHTa rapMOHUYECKNX COCTaBSIOLLVX HAMPSKEHWS MPW BKTIOYEHWN aKTUBHbIX UIbTPOB

Mpu o6cnepoBaHuM BbIABMIEHO, YTO rapMOHUKKM nopAgkos 11, 13, 23, 25, 35, 37 npesBbiwatoT
ponyctumble TOCT 3HavyeHuAa. Hanagka ounbTpoB npegycMmaTpuBaeT UX NPUOPUTETHYIO
KOMMeHcaumio.

["apMOHMKIN MOLLIHOCTM UMEIOT MOSIOXKNTENBHBIN 3HAK.
3710 NOATBEPXKAAET (haKT NOCTYNNEHUS UCKAXKEHUIN CO CTOPOHbI NCTOYHMKA SNEKTPOSHEPT M

Nocne Hanagkwu (bI/IJ'IprbI pa60Tar0T B aBTOMaTU4Ye€CKOM pe>KnmMe, KOMMeHCcnpya rapMoHNKNn
Ha3Ha4YeHHbIX NOPAOKOB.

PesynbTaT. YMEHbLUEHNE NCKAXKEHUI HAaNPAXEHUA Ha CO0OpHbIX WwWuHax Tl B cOOTBETCTBUN
¢ Hopmamu TOCT 32144-2013. YcTpaHeHne c6oeB B paboTe guarHocTuyeckoro o6opynoBaHuA.
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O6beKTbl NpoBeaeHUA paboTt

POAL — BHUNID (Poccuinckuii doepepanbHblili AQEPHbIN LeHTP — Bcepoccnnckmin Hayd-
HO-MccneaoBaTeNibCKUA MHCTUTYT 3KCMNEPUMEHTANIbHOW (OU3NKN).
Mopckana nepocTtorikaa ctaumoHapHaa nnatgopma «[pupasnomHas» («asnpom HedTb Wenbo»).

CamonogbémHana nnaByyanA 6ypoBaA ycTaHoBKa «ApKTuyeckana» («[asnpom gnoT»).
Byposble ycTaHoBku [MAO «["a3npom He(dTb», r. MermoH.

MecTopoxaeHue «boBaHeHKOBO» («['a3npom gobbiva Hagbiv»).

MecTopoxaeHne «A4MMoBCKoe» N «4YnCTnHHoe» («CnaBHedpTb MernoHHedTeras»)

KomnpeccopHble cTaHuun «lopToBaa», «[nkaneso», «<EnnsaBeTuHckana», «CnaBAHCKaA»
"asnpom TpaHcras Cl16.

KomnpeccopHble cTaHumn «Pycckas», «KasaubA», «KopeHoBckasa» ['asnpom TpaHcras KpacHopap.
AO «CaaHckxumnnacT», r. CafAHCK.

TyrHynckumin yronbHblin paspes, noc. Carax-Hyp.

«[lnBoBapeHHaA komnaHunA «bantunka», r. Camapa.

Bpatckun JIMNK (Fpynna «Wnum»), r. BpaTck.

YcTb-Unumcknin kombuHat pynnst «Annm» (BbinapHoOn uex).

«HoBaTak», komnnekc B YcTb-Jlyre.

Hay4Ho-uccnenoBaTensckoe cygHo «baBeHuUT», r. TannivH (ApKTUYECKNE MOPCKME reoniormyeckmne
akcneomumn).

'mpporpadguyeckoe cynHo «Banray», r. JIoMOHOCOB.

KpynaHbin nanHep «AlDAdiva», r. TannuH.

OO0 «PomopgaHoBocaxap».

OO0 «JIBM PYC».

CIr-npoekT «Kpunoras-BbicouK».

TamaHCckuin TepMmnHan HaBanoyHbix rpy3oB «OTIKO-IMopTcepsuc».

CrapTtoBana nnatcopma Opmccen (Launch Platform Odyssey) nnasy4dero kocmogpoma «Mopckoim
CTapT» (B YaCcTu opraHm3aumm 6eperoBoro 3feKTpPocHabXeHuA).

HasemHaa 6ypoBaa yctaHoBka T2000 (komnaHum «KCA Deutag»).

HasemHaa 6ypoBan yctaHoBka «KpeyeT» («CaxanuH OpunnuHr CepBucuns»).
O6bekTbl AO «PYCAJ1 KpacHoAapckui AntoMmHMEBbIN 3aBos».

OO0 «CTtanb-Tpang» (oyroBaa cTanennaBuibHaA Neyb).

00O «HoeapTuc Hesa» (hapmaueBTuKa).

OO0 «Copa-xnopat»

Komnnekc no npon3BoACTBY, XPaHEHUIO N OTIPY3KeE COXUXXEHHOIO NPUPOLHOro rasa B panoHe
KCII «Moptoaa» (KCII™ «[NopToBaA»).

Odcpuc UH>xeHepHOro ueHTpa «APT»

195194, r. CaHkT-leTepbypr, TannuHckaa yn., a. 7, nurep «A»
OducHbIN LeHTp «K12». Ocdmc 2-H

+7 (812) 445-24-22; 445-24-76; 445-23-47

e-mail: office@ic-art.ru



