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Mpepncepatenb pefakLMOHHOIO COBETa,
pykosoauTtesnb [pynnbl KoMNaHun
«CneumanbHble CUCTEMbI Y TEXHOSTOTUNY,
KaHAnAaT TeXHUYeCKmX HaykK, NoyeTHbIn
cTpoutenb Poccuu

M.L. Strupinskiy

Chairman of the Editorial board, Head of Special
Systems and Technologies Company Group, PhD
in Technical Sciences, Honored builder

of the Russian Federation

Jopozue opy3bs!

Pap cHoBa npuBeTcTBOBaTb Bac Ha cTpaHuMUax Halero m3gaHvA. 3a ABa MpOLUeAWwmX
rofja >KypHan cTan OTpac/ieBOW TMOWAAKON AN OOGCYXAEHUA BOMPOCOB pPa3BUTUA
OTeYeCTBEHHOTO 3/eKTpooborpeBa. PepakumoHHas KomaHAa NoabupaeT u roToBUT
YHUKasNbHble MaTepuasbl, KOTOpble paccumTaHbl Ha NpodeccrmoHanbHylo ayautopuio. B
HaLLeM >KypHare nybnvKyoTcs BefyLime pocCUCKNe SKCNepTbl, CreLmanmcTbl 13 YKpaviHbl,
Benopyccun, Utannwm, lfepmannn n Kntas.

B Kaxgom Homepe Mbl MyGNMUKyeM MNpakTMyeckue Kercbl 06 OCHALEeHWW cucTeMamMu
3neKTpooborpeBa 06 HEKTOB KPYMHENLIMX POCCUNCKNX KOMMaHWIA. B Halem »ypHane yxe
BbIXOAWSIM CTaTbM O NMPOEKTUPOBAHNY, MOHTa)e 1 SKCrJyaTalyum CUCTEM NPOMbILLIIEHHOTO
oborpeBa TpybonpoBogHol cuctembl «BoctouHaa Crnbrpb — Tuxmin okeaH», TaMaHCKOro
neperpy3o4yHoOro Komnnekca, bonbluioro Teatpa, CMOTPOBOWM MAOLWAAKN B KOHCTPYKLMK
MusonucHoro mocta. Cnegya CNOXMBLLENCA TPaAULMKN, B HOMepe, KOTopbir Bbl gepxute
B PyKax, Mbl MpeACTaB/sAeM CTaTblo O CUCTEMAX 3eKTPOOOOrpeBa, YCTaHOBMIEHHbIX Ha
obbekTax Kupuiickoro HepTenepepabaTbiBaloLLero 3aBoaa.

Mbi naoA4OTBOPHO COTpyaHMYaeM C HavumoHanbHbIM NCCnefoBaTeNbCKUM YHUBEPCNTETOM
«MocKoBcKui 3Hepr6TVI‘-IECKI/IIZ NHCTUTYT» N B 3TOM HOMEpPE XKypHaJsia Mbl ny6n|/|KyeM nse
CTaTbW Hay4YHbIX COTPYAHUKOB YHUBEPCUTETA.

B 2012 ropy B M3HM XKypHana MpoV3OLWIO BaXHO coObITYe — Mbl 3anycTuiyM cant
www.e-heating.ru. Ha carite MOXXHO HalTVi 3NEeKTPOHHble BEPCUN apXMBHbIX HOMEPOB,
HOBOCTW OTPAC/IM, aHOHCblI MPOdECCHOHaNbHBIX MepPOoNpPuATUA. TakKe Ha caiiTe MOXHO
odpopMUTL NOANUCKY Ha OyMarkHYI0 UMV SNEKTPOHHYI0 BepCuto XypHarna.inanonb3osatenei
couanbHbIX CeTel Mbl OTKPbIV MUKPOGIOT B TBUTTepe @eheatingru u cTpaHunLy XypHana
B Facebook www.facebook.com/eheatingru.

Monb3yacb cnyyaem, xouy nosgpasuTb Bac ¢ HoBbiM fogom 1 Poxxpgectsom! Menato Bam
B HacTyrnalolleM rofly Kperkoro 30poBbA 1 Gnarononyyus, HOBbIX MAEN Y UHTEPECHbIX
npoeKToB!

Dear friends!

I am happy to greet you again on pages of our magazine. For recent two years our magazine
became a branch forum for discussing development of electrical heating systems in Russia. The
editorial team selects and prepares the unique materials intended for professionals of the sphere.
Leading Russian experts as well as specialists from the Ukraine, Republic of Belarus, Italy, Germany
and China release their articles in our magazine.

In each issue you can find practical cases on equipping the site objects of biggest Russian
companies with electrical heating systems. Our magazine already made public articles dealing
with project design work, installation and operation of industrial heating system for the Eastern
Siberia—Pacific Ocean oil pipeline, Taman transshipment complex, Bolshoi Theatre, Observation
deck of Zhivopisnyj Bridge. Following the tradition, the issue you hold in hands presents an article
about electrical heating systems installed at Kirishi Oil Refinary Plant.

We enjoy a fruitful cooperation with National Research University «Moscow Power Engineering
Institute» and two articles of the University’s research associates come out with this issue.

A big event in the magazines life took place in 2012 — our web site launched at
www.e-heating.ru. It contains electronic archive of the magazine issues and presents news of the
industry and advance advertising of the branch events. Also, our readers can take out a subscription
for print or electronic issues of the magazine using our web site. Social network users are welcome
to visit our microblog in twitter @eheatingru and our page in Facebook at www.facebook.com/
eheatingru.

I'would like to use this opportunity and wish you Happy New Year and Merry Christmas! Let the
coming year bring you strong health and well-being, new ideas and interesting projects!

MPOMbBIWNEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHME, Ne4/2012
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HOBOCTW OTPACIIN

CoBelaHue Pabouen rpynnbi «[oBbiweHne
HafeXXHOCTN PaboTbl MPOMbICIIOBbIX 1 HACOCHO-
KomMnpeccopHbix Tpy6» OAO «Jlykowmn»

’|9CEHTH6DH B TiomMeHW Ha
6aze «KoransiMHWM-
HedTb»  MpOWO  CoBeljaHne
Paboyelr rpynnbl  «[loBbilweHne
HaOEXHOCTH PaboThl MPOMBICNIO-
BbIX M HAaCOCHO-KOMMPEeCCOPHbIX
Tpy6» OAO «Jlykoin» no BOMpo-
cy «[lprmeHeHWe 3alWTHBIX Tex-
HOMOTMI TPYOHOM NPOAYKLMN OT
Koppo3unn, abpasviBHOrO M3HOCA,
ACMO». B paboTte cosellaHns
NPUHANW ydacTie CheumanucTbl
OAO  dJlykonn», OO0 «Jlykonn-
HXUHVPUHTY 1 CNeumanucTl
NpUrnaleHHblX opraHu3auni -
Bcero okono 40 uenosek. bbino
3ac/ylaHo 14 [oknagos.

[eHepanbHbIt — gupektop OO0
«Mwuragarc» - H.B. CredoB paccka-
3a/1 0 MPUMEHEHNUM MPOTAKEHHbIX
3a3emnnTenel, BbINMOMHEHHbIX MO
KabenbHOW TEXHONOTWK, UCMOMb-
3yemblX B CUCTEMAX 3allWTbl NPoO-
MBIC/IOBbIX — HedTerasonpoBoaos
OT KOpPO3nK. JaHHbIN BMA 3a3em-
nuTenein obecneunsaeT bonee Ha-
LEXHYIO 3aLNTY, Yem CUCTEMbI CO
CTepPXKHEBbIMI SMEKTPOdAMM.

Llenbit pag Aoknanos 6bi1 Noces-
LWEH 3aLUTHBIM MOKPLITUAM TPYO,

BbIMOJIHAEMbIM U3 CUMKATHON
SMann N 13 NoONMMEPOB., a Tak-
Ke onbITy X MPYMEHEHUA.

Mpenctasutens 3A0 «Cnbnpom-
KOMMNEeKT» pacckasana o Npoms-
BOAVMOW Ha 3aBOAe MpoayKuum
- TpybonpoBoaax C npeasapu-
TeNIbHO HaHeCeHHOW Tennoun3o-
nAUMen K3 NeHononnypeTaHa,
B TOM 4uCIle, C aHTUKOPPO3MOH-
HbIM MOKPbLITVEM BHYTPEHHEe 1
HapY>KHOM MOBEPXHOCTU TPYO.
Cpeav npoayKuun npeanpuatua
CTOUT  OTMETUTb  TEeMnIoU30N-
pOBaHHble 00CafHble KOMOHHbI,
npeaHasHaveHHble Ana OypeHus
CKBa)KMH B BEYHOW Mep3foTe.
MofobHble KOMOHHbI  MpPU  UC-
MOMb30BaHUM Ha [ENCTBYIOLNUX
CKBaXKMHaxX MOryT CyL|eCTBEHHO
YMEHbWMWTb CTeMeHb Oxnaxae-
HIA BbIKAYMBAEMOM 13 CKBAXKMHbI
MKUAKOCTU.

3amecTuTenb reHepanbHoOro Aw-
pektopa OO0 «K-OJIEKC» - MUIO.
llnanakos pacckasan o CBOMN-
CTBax W AOCTOMHCTBAX MOPUCTON
pe3vHOBOM TENNOV30NALNK
"k-flex”, Npow3BOACTBO KOTOPOW
Tenepb HanaxeHo u B Poccun.

MaTepuan MMeeT 3aKpbiTbie Mopbl,
YCTOMYMB K BO3AEWCTBMIO BRaru,
Nerko MOHTMpYyeTCA.

CA. ManaxoB 13 WHXUHUPWH-
rogon komnaHuu  «CCTaHepro-
MOHTaX» pacckaszan O CucTemax
anekTpooborpesa  BHYTPUMIO-
WAJOUYHBIX U MEKMPOMBICIIOBbIX
Tpybonposoaos. B foknage co-
BETHWKa reHepanbHOro AvpeK-
Topa «CCT» H.H. XpeHkoBa 6binu
MOKa3aHbl MeToAdbl pacyeTa MOLL-
HOCTW cucTem oborpesa, NpenaT-
cTBYlOLMX 0b6pa3zosaHmio ACMO B
Tpybonposoaax.

Mpeactasutenn 3A0 «[lonmmak»
n 000 «[lpomcHabKoMMNeKT»
NPeaCcTaBuUAN XapaKTePUCTUKK 1
OMbIT MPUMEHEHMS  TUOKUX MO-
NIVIMEPHO-METANNNUECKNX Tpyoo-
NpPOBOMOB Ha Ob6bekTax [[00bluK
HedTI 1 ra3a.

B coobueHnn npegctaBuTens
3A0 «BonHoTex» bbinv NpeacTas-
NeHbl KOHCTPYKUMK CTabunmnzaTo-
POB [aBNeHus Ana TpybonpoBo-
[]OB, MO3BOMSIOLNX CHU3UTL aBa-
PUIMHOCTb TPYOONPOBOAOB 13-3a
CKAYKOB [laBfeHusA B TpyOax.

XIV MexxayHapoaHaa KoHbepeHLuA
«INeKTpoMexaHUKa, JNeKTPOTEXHOOrnu,
dneKkTpuyeckue matepuanbl 1 KOMNOHEHTbI»

23 no 28 ceHTAbpa B AnywTte

(Kpbim) npotwna XIV MexayHa-
pPOAHaA KOHEPEHLINA «INeKTpo-
MeXaHVKa, INeKTPOTEXHONOrNY,
SnekTpuyeckve  Matepwvansl v
KomnoHeHTb» MK333-2012

Cpean OpraHv3atopoB  KoHde-
peHuMn  MuHncTepcTBa  0bpa-
30BaHVA 1 Haykn PO v YkpanHbl,
HayuHo-nccnenosarenbCkmm yHu-
BepcuteT «M3IV», ObbeanHeHHbI
MHCTUTYT ALEPHbIX WCCneaoBa-
Hui (Jy6Ha), Akagemma SnekTpo-
TexHnyeckmx Hayk PO.

MexgyHaponHbI - opraHm3aum-
OHHbIN  KOMUTET  KOHdepeHLnK
BO3rMaBnAn pektop M3W, A.TH.,
npodeccop C.B. CepebpaHHIMKOB.

B pabote kKoHdepeHUMM NPUHANM
yyacTtve 6onee 120 cneumanncTos
13 Poccun, YkpanHbl, benopyccnu,
Kasaxctana, ®paHuumu, CLUA.

B pamkax koHdepeHUMr AeNCTBO-
Bann 4 cekummn:

1. DNEKTPOTEXHNUECKMe MaTepua-
J1bl ¥ KOMMOHEHTbI

2. dneKTpomexaHuka
3. SneKTpoTeXHONOMN

4. MoaroToBKa 1 NepenofroTos-
Ka KagpoB B 00MacTu 31eKTpo-
TeXHUKM

Cpeayv 3acnylaHHbIX Ha KoHde-
PEHLMN AOKNaLoB XOTeNoch Obl
OTMETUTL Criefyolme:

EA. Mackae 1 gp. (M) «Ma-
TemaTnyeckoe  MOAeNMpoBaHue
3NeKTPONPOBOAHOCTY  KOMMO3W-
LUVIOHHBIX MaTepranos MeTOLOM
MoHTe-Kapno».

KoMnosnumoHHble Matepuansl
HenpoBoAALLlEN MaTpULeN YacTo
MCMOMb3YIOTCA B SNEKTPOTEXHNMKE
1 B KabenbHOW TeXHMKe, MO3TOMY
npeanoxeHHble B AOKMafe MeTof
M nporpaMMa pacueTa 3MeKTpo-
NMPOBOAHOCTV  KOMMO3MLIMOHHbIX
MaTepuanos, yunTbiBalowmii Gop-
My M pacnpefeneHve npoBOAA-
WX BKItOYEeHWIA, OyaeT noneseH
npwv oTPaboTKe KOMMO3MLIMOHHbBIX
NPOBOAALLMX COCTABOB.

EA. Ky3Hevyosa (M) «Vccnepo-
BaHWE MarHWUTHbIX CBOWMCTB Mar-
HUTOTBEPAbIX W MArHUTOMATKKX
MaTepunanos.

B poknage onucaH amnnapatHo-
NPOrpaMMHbBIA  KOMMAEKC — AnAa
MCCNefoBaHNA MArHUTHbIX MaTe-
puanos. V3mepeHnsa MoryT Bbl-
NONHATLCA Ha obpaslax B BuUae
KoneL, CTepHei, nonoc.

Bonpocy ropeHuvs KabenbHbIX 13-
Lennit, KOTOpbIN akTMBHO Npopa-
6aTblBaeTCA B nocnefHee Bpems,
6blIM NOCBALLEHbI JOKNA/bI:

AA. Opuk, A.B. CasuH (BHUMKI)
«JeopeTnyeckne 1 aKCnepumeH-
TaslbHble MCCNeAoBaHUA npouec-
COB, MPOUCXOAAWMX B MOAMMEp-
HOM MaTepvane nof BO3AeNCTBM-
eM MaameHm».

N.A. 3amaTun, FO.T. Jlapnh, [1.C. Xo-
noaxbin (BHAWKI, M3W) «Onpe-
feneHne CKopoCTh pacnpocTpa-
HeHVA MnaMeHn npu ropeHnm
Kabenen C nonUMEpPHOW W30n4-
Lmen.

Jlykonn 3aknounn
KOHTPAKT Ha
TPAHCNOPTUPOBKY
N YCTAaHOBKY
NPON3BOACTBEHHbIX
006beKTOB AnA
MeCTOPOXKAeHUSA
nm. DunaHoBCKOro

00  «JIYKOMN-HuxHeson-

XCKHedTb» (100% pouep-
Hee npeanpuatne OAO  «J1Y-
KOWI») 1 komnaHwua Saipem SPA
(MTanna) noanucany KOHTPaKT
Ha BbIMOJIHEHWe onepaunin no
TPaHCMNOPTMPOBKE ¥ YCTaHOBKE
NPOV3BOACTBEHHBIX  OOBEKTOB
0byCTpONCTBa MeCTOPOXKAEHMA
nMeHn Bnagumupa  OunaHos-
CKOro B cCeBepHOW 4acTu Ka-
cnus.

KOHTpaKT npefycmaTprBaeT Ao-
CTaBKy W YCTaHOBKY Ha MecTo-
POXOEHNN NeJOCTONKOW CTauu-
oHapHor nnatdopmbl  (JICM-1),
LeHTPanbHOWM TEXHONOrMYeCKom
nnatdopmbl  (LTT), nnatdopm
pai3epHoro 6noka (Pb) v kuno-
ro moaynsa (IMXM-1), a Takxe ne-
PEXOAHbIX MOCTOB MEXAY HUMMU.

PaboTbl OyayT MpoBOAMTLCA C
MapTa no ceHTsbpb 2013 1 2014
roga.

JICM-1 npepHa3HauyeHa ana 6y-
peHnA 1 3KCMayaTauuu CKea-
UH, LTI — gna noarotoBKM U
TpaHcnopTta Ha Geper HedTV 1
nonyTHoOro rasa, Pb — ona noa-
KIIOUEHNA  BHYTPUMPOMbICTIO-
BbIX Tpybonposoaos v Tpybo-
NPOBOAOB BHELWIHEro TPaHCMop-
Ta, [PKM-1 — anAa npoxuBaHuA
nepcoHana (125 uenogek).

Kak paHee coobuanock, J1Y-
KOWIT 3aKNioumn KOHTPakT Ha
ctpoutenscteo JICM-1 ¢ OAO
«ObbeanHéHHaa  cygocTpou-
TenbHana Kopnopauua», LTI - ¢
OAO  «[nobanctpol-UHXnHM-
puHr», Pb n MKM-1 ¢ cynoctpo-
UTenbHbIM 3aBOAOM «KpacHble
6apprKaabl».

V3Bnekaemble 3anachl  HedTU
mMecTopoxaeHua um. B. Ouna-
HoBCKOro kateropum C1+C2 co-
cTaBnatoT 153,71 MAH. TOHH, rasa
kateropum C1+C2 — 32,2 mapA.
Kyb. M. BBOL MecTopoxaeHus B
SKCNIyaTaumio  3aniaHMpoBaH
Ha 2015 ropa.
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HOBOCTW OTPACIIN

CeMuHap no npobnemam 3n1eKTPOTEXHONOI I
TexHnueckoro yHusepcuteta MinobmeHay (fepmaHuns)

-7 ceHTAbpA 2012 ropa Tex-

HUUECKWIA  YHWMBEpCUTET T
NnbmeHay (TYW), Tepmaruna npo-
Be/ TPAAULMOHHbBIM CeMnHap no
npobnemam  31eKTPOTEXHONO-
TN,

PykoBoamn cemMmHapomMm 3aBe-
aylouwmin - kadeapoin  3nekTpo-
TepMumn ap.-uHx. Y. Jlioatke. Ha
ceMmHape ObINX 3ac/ylaHbl v
obcyxaeHbl 15 foKnNaaos, cpeau
aBTOPOB KOTOPbIX ObiNK BefyLime
cneuvanucTel fepmaHun B AaH-
HoWM 0bnacT TeXHUKK (NpeacTa-
BUTENN BY30B U MPOMbILIIEHHbIX
KOMMaHui), B TOM uunchne Mpo-
deccopbl TYW . Wynbue n A.
Tecc, npodeccop laHHOBepPCKO-
ro yHusepcuteta b. Hake. bbinu
npeacTaBneHbl Takxe [LOKNadbl
Y4YaCTHMKOB cemuHapa w3 Poc-
cn 1 PymbiHmK. [Joknagbl cemm-
Hapa onybn1KoBaHbl B COOpHIKe
1 3anuncaHbl Ha CD-gucke, KoTo-
pble OblV BPYyYEHbl YYaCTHUKAM.
Obuias HanpaBneHHOCTb [OKSa-
0B — WCCNEAOBaHWA ¥ HOBble
pa3paboTkn obopyaoBaHWA AnA
NpOBEAeHMA  31eKTPOTEXHONMO-
rMYyecKrx npoLeccoB: Tepmo-
06paboTKKM, CBApPKM W MNaBKK
METaNNoB, a Takxke ANA ynpas-
NeHNA ABVKEHWEM NPOBOAALLKX
pacnnaBoB MeTasioB W CTekna
C VCMONb30BaHMEM dMeKTpomar-
HUTHBIX CUA.

MOXHO OTMETUTb Hanbonee UH-
TepecHble anAa yuTtatenem Hauwe-

ro ypHana goknagbl.

B poknage P. Wynnepa (RUSS-
Elektroofen Prod. GmbH & Co)
«MpumeHeHne  MHOYKUMOHHOTO
Harpeea Ha HM3KMX YacToTax»
paccMaTpMBaNMCb BO3MOXHOCTU
MCMOMb30BaHMA TPaH3MCTOPHbIX
MNCTOYHUKOB MUTAHUA WHAYKLM-
OHHbBIX MAaBUABbHbBIX YCTaHOBOK
AN Npeobpa3oBaHMA YacToTbl 1
uncna das. B pesynsrate goctu-
raeTca CYMMETPUYHOE MOAKIIO-
yeHne oAHOMA3HOW Harpysku
K TpexdasHoM nuTatollen cetu
M MOABASETCA  BO3MOXHOCTb
ynpasfeHna nepefaBaemMon B
HarpeBaemblii MeTan MOWHOCTM
nyTem perynnpoBaHMa 4YacToTbl
B AnanasoHe 40 — 50 lu. Bonpoc
TEXHNKO-IKOHOMUYECKON 30~
GEKTUBHOCTM TaKOro TexHuue-
CKOro pelleHVs Mo CpaBHeHWIo
C anbTepHaTUBHbLIMYM, OYEBUAHO,
JOMKeH paccMaTpuBaTthCA crie-
UManbHO 1A KaXAOW KOHKpeT-
HOWM  2NeKTpoHarpesaTesibHOM
YCTaHOBKM.

B poknage V. Honmelepa, X.
lhonbbe, b. Hake (Leibnitz
Universitat Hannover) «mbpwua-
Hble MeTOAbl B 3eKTPOTEXHO-
nornm»  paccMaTpmBalOTCA BO3-
MOXHOCTM 3KOHOMMU 31EeKTPO-
SHepruW, yaydlleHus KauecTsa
NpPOAyKTa N CHUXKEHWA CTOUMO-
CTV obopyaoBaHWA 3a CYeT WC-
nonb30BaHUA KOMOWHAUMK pa3-
NNYHBIX BUAOB Harpesa. OnvcaH

npouecc  KOMOWHUPOBAHHOIO
MHAYKUMOHHO-Na3epHOro  Ha-
rpesa Ana CBapKM CTasnbHbIX Mna-
CTVH B HemMpepbIBHOM PEeXUME.
3a cyeT nopbopa YacToThl TOKa
MHAYKTOPa MAacTVHbI Nporpesa-
l0TCA Ha OnpeaeneHHyo ryo6uHy,
a nasep obecneunsaet Tpebye-
MYO TeMnepaTypy CBapvBaemblx
KPOMOK. Takxe aHanmsmpyoTca
BO3MOHOCTM Harpesa v3aenun
CNOXHOV GOPMbI 33 CUeT noche-
[OBaTeNbHOrO ~ MCMONb30BaHNA
MHOYKUMOHHOTO ¥ KOHBEKTUB-
HOro HarpeBa, NPU 3TOM WHAYK-
LIMOHHbBI Harpes obecneunsaeT
BbICOKYI0O CKOPOCTb  MOABbEMA
TemnepaTtypbl, @ KOHBEKTVBHbII
— pPaBHOMEPHOCTb pacnpepene-
HVA TemMnepaTypbl B M3AeNnu.

Noknan Y. Quttpuxa (drpma ALD
Vacuum Technologies GmbH)
«MaTepuanbl oA nevyecTpoe-
HUA» MOCBALLIEH PACCMOTPEHMIO
1 0600WEHMIO Pa3NNYHBIX FPYMN
MaTepManos, MNPUMEHAEMbIX B
SNEKTPOTEPMUYECKMUX  YCTAHOB-
Kax pa3finyHbIX BMAOB (pe31cTmnB-
HbIX, MHAYKLUMOHHbBIX, AYFOBbIX W
T0.) ANA PA3NUYHBIX TEXHONOMN-
yeckmx npoueccos. ABTOpP Bbl-
nenaeT cnegyioume rpynnsl Ma-
Tepuranos:

— MeTanjibl 1 MeTainyeckmne
cnnasbl (CTanb, Meflb, HYKeneBble
Cnnasbl, TUTaH, Tyronaaskne me-
Talnbl A )Ilp.), KOTOpble MCMOJb-
3YlOTCA B KayecTBe KOHCTPYK-

LUMOHHbBIX MaTepmnanoB, a TakXe
MaTepranoB TOKOMOABOAOB U
HarpesaTe/lbHbIX 2/1IeMEHTOB;

— MaTepwanbl Ha ocHoBe rpadu-
Ta, B TOM 4uUCfle KOMMO3UTbI, B
BMAE M3enui 1 nopolka (ane-
MEeHTbl KOHCTPYKLMK, HarpesaTe-
n, byTeposka);

- Kepamuuyeckue maTtepviansi,
BKJIIOYalOLME OKCUIBI KPEMHUS,
MarHuvs, amoMUHUA, LIVMPKOHNS 1
1., @ TaKXKe HUTPUBI U Kapbuabl
KpemHua, 6opa, Bonbdpama u ap.

PaccmoTpeHbl MpviMepbl Bbibopa
MaTepuanoB A Pe3NCTUBHOM
neyn (HarpeB 3aroTOBOK MOA
00paboTKy AaBneHnem) u an
3NEKTPOHHO-TYUYeBOM  YCTaHOB-
KW (NnaBka MeTasnoB), Npv 3TOM
yKa3blBaeTcA Ha HeoOXOAMMOCTb
BbIMOJSIHEHNA pacyeToB AnA He-
CKOJbKIX BapPVAHTOB MaTepHasnos.

Noknap «OnpefeneHne napame-
TPOB CUCTEMBI 311eKTPOOOOrpeBa
pe3epByapoB C MCMONb30BaAHN-
eM HarpeBaTesibHbIX Kabenem,
NOArOTOBAEHHbIN KoMMaHuem
«CCT» 1 HaumoHanbHbIM nccne-
[OBATENbCKNM  YHUBEPCUTETOM
«M3W» (aBTopbl: MJ1. CrpynnH-
ckmin, HH. Xpenkos, A.b. Kysan-
avH, M.CTynakos), cogepxan
onucaHve unccnefoBaHUt  No
onpeaeneHuio  TeMnepaTypHbIX
noner BepTMKaNbHbIX pe3epBya-
POB PA3NMYHbIX TUMOB N SHEpre-
TNYECKMX NapaMeTpoB CUCTEM MX
oborpeBa. MccnenoBaHusa Obinu
nposefeHsbl B «CCT» Ha ocHoBe
MCNONb30BaAHMNA KOMMbIOTEPHOTO
mopenupoBaHua B cpefe ELCUT.

Poccuio c lfepmaHunen cBasana BTopaa HUTKa «CeBepHOro noToka»

BTOpaﬂ HWTKa rasonposofa
«CeBepHbIN  MOTOK»  MPOEKT-
HOWM MOLYHOCTbIO 27,5 MIPA Ky6. M
B rof oGuULManbHO BBEJEHA B IKC-
nyaTaumio B COCTaBe eiNHOM VH-
TErpMpoBaHHOWM ra3oTpaHCMopT-
HOW cnctembl crnycta 30 mecAues
nocne CtapTa CTPOWTENbCTBa,
roBOPUTCA B COOOLLEHNM onepa-
Topa npoekTa — komnaHun Nord
Stream.

TopecTBeHHasA LepemMoHVA Ha-
yana MoCTaBoOK rasa no ABYM Jv-
HUAM COCTOAMach 8 OKTAOPA Ha
poccuinckom bepery bantuiickoro
mMopa pagom ¢ Byxtoi MNMopTtosas
B MPWCYTCTBUM NpeAcTaBuTenei
CTpaH EBponbl 1 akuMoHepoB
komnanum Nord Stream. a30Bbii
BEHTUNb Obll OTKPBLIT M3 LieHTpa
ynpasneHns KOMMPEeCCopHOM
CTaHumn «[lopTtosany.

EXerogHo no HOBOW ra3oBov ma-
TUCTPANV MOXKET NMOCTaBNATbCS 0

55 MApAa Ky6. M NPYPOAHOro rasa
Ha NPOTAXEHNW Kak MUHUMYM 50
ner.

KomuTeT akUMOHEpPOB KOMMaHmm
Nord Stream noatBepawsn, 4TO
BO3MOXHO CTPOWTENbCTBO OfHOM
VAN ABYX AOMONHUTENbHbBIX HUTOK
razonposofa «CeBepHbI MNOTOK».
MemopaHaym 0 co3fanunm JONon-
HUTENbHbBIX MOLLHOCTEW ra3onpo-
Boda «CeBepHbIN NOTOK» MAaHM-
pyetca nognucatb Ao 31 AHBapsA
2013r, coobuymna npecc-cnyxba
OAO «la3npom».

B coobuieHnn Nord Stream roso-
pUTCA, YTO B TeueHwe | KBapTana
2013r. KOMMaHUW-aKLMOHePbI
Nord Stream cmoryT npuHATbL
peleHve O CBOEM y4yacTun B
CTPOUTENbCTBE AOMONHUTENbHBIX
mMouwlHocTen. Kpome Toro, 13 co-
o0LieHVA CrefyeT, UTo pesysbtat
NpOBeeHHOro  UCCIeAoBaHMA
NOATBEPAN BOSMOXHOCTb CO3[ja-

HUA TPeTbel 1 YeTBepTOM HUTOK
«CeBepHOro MOTOKa» C  TeXHU-
YECKOW, 3IKOMOrMYecKom Touek
3peHMs, a TakKe C TOUKM 3peHna
BO3MOXKHOCTM MpMBEYeHNa He-
00XOAMMOro  GpUHAHCMPOBAHWSA
Ha 6aHKOBCKOM PbIHKe.

YKnagka BTOPOW HWUTKW ra3onpo-
Bofa «CeBepHbIl MOTOK» Obina 3a-
BepweHa 18 anpena 2012r. Toraa
Co0b11anoch, YTo H1UTKa OymeT ro-
TOBa K Hayasy NOCTaBOK rasa B k-
pony K KoHuy 2012r. no 3asepLue-
HUWM MyCKOHANagouHbIX pPaboT 1
33aMNONIHEHVA TEXHUYECKMM Fa30M.
[Mocne BbixoAa Ha MPOEKTHYO
MOLLHOCTb 0BEenX HUTOK MOMHO-
CTblO AaBTOMATV3MPOBAHHAA ra3o-
TPaHCMOPTHAA cuCTeMa CMOXeT
TPaHCNOPTUPOBaTh 55 MAPA Kyo.
M rasa B rog.

NepBasa HMTKa razonposopa «Ce-
BEPHbI MOTOK» Obina BBeAeHa B
aKkcnnyaTtaunio B8 Hosbpe 2011r.

TopKecTBEHHaA LEpPEeMOHMA, No-
CBALEHHAA  Hayany MOCTaBOK
POCCUICKOrO rasa eBPOMNencKum
noTpeduTensm no HOBOMY Mapli-
pyTy, Npowna 8 HoAbpaA B J1ob-
MUHE Ha HemeLKOoM nobepexbe
banTumkn.

[azonpoBog «CeBepHbI MOTOK»
— CaMbll  ASIMHHbLI  MOABOAHbIN
MapLpyT 3KCMOpTa rasa B MuUpe.
OH wnpeT yepes akeatopwio ban-
TUICKOrO MopA — OT ByxThl lNop-
ToBas (paioH Boibopra B JleHnH-
rpanckoi 06nacT) Ao nobepexbn
lepmaHuy (paitoH Mpaidceanbaa).
[poTAXeHHOCTb rasonposoja
— oKkono 1,2 ThiC. KM. B uncno ak-
UMoHepoB npoekTa BxoaaT OAO
«faznpom» (51%), Hemelikme E.On
Ruhrgas (15,5%) 1 Wintershall
AG (155%), ronnaHackas N.V.
Nederlandse Gasunie (9%) wu
dpaHuy3ckas GDF Suez (9%).
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BbIBEOP NMPOPECCMOHATIOB

HEMELUKWE NMPOMbILUNEHHDbIE PELLLIEHAUA

CUNOBbIE ABTOMATUYECKUE
BbIKJIOYATEJIN

® LLInpokui psg HOMUHANOB TOKOB 1 OTKJIOHaOLLMX
cnocobHocTen (18-70 KA)

@ BonbLUO CPOK CryXObl, YBENNYEHHAA MexaHu4eckas u
aneKTpu4ecKasi U3HOCOCTONKOCTb

@ YHuBepcanbHbIi HABOP akceccyapoB 1 AOMNONHUTENBHbIX
NpYHAAIEXXHOCTEN: MOTOP-PEdYyKTOPbI, MEXaHNYECKINE
6JIOKUPOBKU, PYKOSITKU, N30NMPYHOLLINE KPbILLKWN 1 Op.

® KomnakTHble rabapuTHble pa3mepbl, yCTaHOBKa
Ha OVH-PEKY UM MOHTaXKHYHO MAacTUHy

@ BonbLuoi cToKoBbIN cknag B Mockse

® CepBuic, rapaHTuiiHble 06A3aTenbcTBa

BJIOKU ABP ot 63A no 1600A

KomnnekTHoe yCTPOoNCTBO Ha OCHOBE:

® [IByx py6unbHNKOB CO BCTPOEHHON B3avIMHOM
6110KNPOBKOW

® MoTtopHoro npmeoga

® KoHTponnepa

MOAYJIbHOE NCNONTHEHUE ABP 63-160A

<<3ﬂeKTp00VICTeMbI N TeXxHonorum»

Ten: 8(495)926-06-16, 18 .
®akc: 8(495) 926-06-17
e-mail: info@hagersystems.ru .




HOBOCTW OTPACIIN

NpaBneHue «fa3npoma» NPNHANO OKOHYaTeNbHOE UHBECTULIMOHHOEe
peweHune no «KO60CHOBaHNIO NHBECTULUIA B 06YCTPOMNCTBO YaAHANHCKOIO
MeCTOpPOXXAEHUA, TPAHCMOPT N NnepepaboTKy rasa»

‘ TOMCK
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OOCHOBaHVE WHBECTULIMI CTa-
HET OCHOBOW ANA Pa3pPaboTKm

MPOEKTHOM AOKyMEeHTaLUuM No 0bb-

eKTam 0bycTpocTBa YaAHANHCKOro

HedTera3oKOHAEHCaTHOrO  MecTo-

POXAEHMA, ydYacTKaM MarncTpanb-

HOro ra3onpoBoAa 13 AKy TN Yepe3

XabapoBcK 0 BnaaneocToka, nepe-

PabaTHIBAIOLLVM Y1 Ta30XUMNYECKIM

NpPOW3BOACTBaM B I. benoropcke.

YaaHavHckoe MecCTopOXKaeHe
ABnAeTcA 6a3oBbIM 1A AKYTCKOro
LeHTpa ra3ofobblum. 3amachl rasa
YaanauHckoro HIKM - coctasnaioT
1,2 TPAH Ky6. M — 3TO NOYTV B ABa
pa3a 6osblie, Yem Obio A0OLITO B
Poccum 8 2011 rogy. V13snexkaemble
3anachl HedTN N KoHAeHcaTa MecTo-
poxaeHua — 79,1 MnH ToHH. Beog
B Pa3paboTky HeQTAHOM OTOPOUKM
YaAHAWMHCKOTO  MeCTOPOXAEHNA
nnaHvpyeTcsa ocyliectsnts 8 2014
rofly, rasoBbix 3anexen — B 2017
rogy.

MarvcTpanbHbIi - rasonpoBofd 113
AryTIY, ¢ HYaAHOMHCKOrO MeCTOPOX-
NleHns nporaeT Jepe3 XabapoBcK
o BnagveocToka. Ero npotaweH-
HOCTb coCTaBuT nopsAaka 3200 Kw.
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KPACHDW’CK

MapLpyT  Tpacchl  ra3onpoBofa
NPOMAET BAO/b TPACChl AENCTBYIO-
LWero  MarvcTpanbHoro  Hedrenpo-
Bofa «BocTouHan Cnbunpb — Tinxuia
OKeaH», YTO MO3BOANT OMTUMM3MPO-
BaTb 3aTpaTbl Ha WMHGPACTPYKTYpy
1 3HeprocHabxeHve. [Mpounssoan-
TEeNbHOCTb  ra30MpPOoBOAa  COCTaBUT
61 Mnpa KyO. M ra3a B rofl, BBOJ B 9KC-
MnyaTaumio Ha BCel NPOTAKEHHOCTU
nnaH1pyetca 8 KoHue 2017 rofa.

[lo  npeagapuTenbHOM  OueHKe
npeAnonaraemMble MHBECTVLMM B 0O~
YCTPOMCTBO YaAHAMHCKOrO MeCTo-
POXAEHWA 1 CO3[aHMe ra3onpoBo-
Ja coctasat 430 1 770 Mnpp pyonei
COOTBETCTBEHHO.

DopmmposaHne  AkyTCKOro  LeH-
Tpa ra3ofobbluM CTaHeT Hayalom
MacCLITabHOrO pasBuTUA rasorepe-
paboTkn Ha BocTtoke Poccum. CuH-
XPOHHO C  0byCTpOWcTBOM  YasH-
JVHCKOrO MECTOPOXAEHUA 1 CTPOU-
TENbCTBOM a3onpoBoaa «lasnpom»
OyneT co3pasatb B I benoropcke
MOLLHOCT MO ra3onepepaboTke 1
NPOM3BOACTBY renus.

Cﬂe,[l,y}OLLl,l/lM Larom CTaHeT MosHO-

AGM&IN:W—‘“\]MHN:WE [::}-4' i
: '/,7
T A‘Ialu)lum:ln!

\ ¢ " KOMCOMOTBCK-HA-AMYPE

",

& "'-.,. SKOBOPOAHO
Cunnng,

_Manocuruncxoe
nxr

MacliTabHas  pa3paboTka  KoBbIK-
TVHCKOTO  MecTopoXaeHvsa B Vp-
KYTCKOM 0bnacTvi 1 CTROWTENBCTBO
rasonposofa Mexay VpKyTtckum v
AkyTCKVMM  LeHTpamK1  ra3oa06bIun
NPOTAXEHHOCTbIO — nopAgdka 800
kM. ByzeT co3paHa obujas ana asyx
LIEHTPOB C1CTeMa AOCTaBKM rasa Ha
TUXOOKeaHCKoe nobepexbe Poccum,

B nepcriektviBe paccMatpuBaeTca
BO3MOXHOCTb  COEAMHEHNA  ra30-
nposodamut VipkyTckoro m KpacHo-
APCKOrO LIEHTPOB ra3oA00blun 1 a-
nee B HamnpasneHu HoBocrbmpcka
n Omcka (oblas MpOTAKEHHOCTb
okono 2000 Km), 0ObEANHUB WX C
ra30TPaHCNOPTHOWM CUCTEMOM B 3a-
nagHo Cunbupy 1 eBpONEnCcKon
yacTtn Poccun.

Takum  obpaszom, «fa3npom» nna-
HUPYeT  CchOPMMPOBATL — eauHYHo
CWCTeMy ra30CHabXeHVs Ha BCell
TePPUTOPUM CTPaHbl — OT 3anaja
10 BOCTOKA.

Co3paHvie AKYTCKOrO LeHTpa ra-
30000b4M, B MEPBYO ovepesb, Ha-
NpaBneHo Ha obecrieyeHrie ra3om
POCCUICKMX MoTpebuteneid. ByayT
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HeobxoaMMble  YCII0BKA

co3paHbl
[Ns CTabUbHOTO ¥ AONTOCPOYHOTO
Pa3BUTKS ra30CHAOKEHNS 1 razndu-
KaLMn HaceneHHbIX MyHKTOB AKyTm
1 apyrx pernoHos [anbHero Boc-
TOKa.

Kpome TOro, passutve AKyTCkoro
LeHTpa ra3ofo0bium CTaHeT BaxKHOM
COCTaBAAOLLIEN CO30aHNA Ha BocTo-
ke Poccmm HOBOTO LieHTPa SKCMopT-
HbIX MOCTAaBOK POCCUINCKOTO rasa. B
CBA3M C 3TUM «[a3npom» NaHVPyeT
NoCTpouTb BO BnaaneocToke 3aBog
no npowseoacty CII . B HacTos-
lee Bpems paspabaTbiBaeTca 060-
CHOBaHME WHBECTULMIA ANA CTPOU-
TenbCTBa 3TOrO 3aBOfa.

YunTbIBaA MOLLHYIO pecypcHyto Gasy
BocToka Poccum — 53 TprH kyb. m
Ha cywwe v 15 TpAH Ky6. M Ha Wenb-
de, a Takke Co3aHVie B 3TOM pervio-
He B ONVPKaMLLMIA NePUOL BPEMEHM
HEOOXOAMMBIX  SKCMOPTHBIX  MOLL-
HOCTew, CTpaHbl A3uK MOryT CTaTb
COMOCTaBMMbIM C EBPOMON PbIHKOM
CObITa POCCUICKOTO rasa, @ BO3MOX-
HO 11 MPEB30ITH €ro.

ROGTEC News

CrpouTtenbcTtBo BOCTOUHOrO HepTEXMMNYUYECKOrO
TepMUHana HayHeTcA B noHe 2013 r

Haqano CTpouTenbcTBa Boc-
TOUHOTO  HepTeXMMMYECKOro
TepMuHana (nopt  BocTouHbI,
MpVMOPCKMIA KpaWi) 3annaHupo-
BaHO Ha WtoHb 2013 roga.

CHavana HayHeTca BO3BefeHue
[IBYX NPVYanoB Ha BbIHOCHOM Mp-
ce AnA npviema MOPCKMX TaHKEPOB
nensenTom 10 40 TbiC. TOHH. [Tapan-
NeNbHO C 3TUM HaYHYTCA PaboTbl MO
PaCLUMPEHIIIO pyCra PeKkn XMbINoB-

Ka, Bnagatoule B byxty BpaHrens
Ha aKkBaTopuKM NopTa BOCTOUHbIN.

BOCTOUHbIA ~ HepTeXMMUYECKNIA
TepMuHan OyneT nocTpoeH AnA
Hy» 1 <POCHEdTI», KOTOpas B CeH-
TAGPe Hauana CTPoOUTb HedpTeXn-
MUYECKMIA KOMMNeKkc B nocenke
BpaHrensa (Haxogka).

B pamkax MopCKow coCTaBnsioLen
NpoeKTa MNaHMpPyeTCA COoopyxe-

HVe BOCbMI MOPCKMX MPUYanos, B
TOM uynCie YeTbipe OyayT NocTpo-
€Hbl Ha NleBom Oepery pekr Xmbl-
NIOBKa W NpefHa3HaueHbl And npu-
ema HepTenpoayKTOBbIX TAHKEPOB
nensertom Ao 10 Thic. ToHH. Ewe
[1Ba Npuyana ana npmema TaHke-
pOB C HedTenpoayKTammn AeaBen-
TOM A0 40 TbiC. TOHH MIAHKPYeTCA
NOCTPOUTb Ha BBIHOCHOM MMpce.
OcTanbHble npuyansl OyayT uc-

NOMb30BaTbCA 1A Npuema CyaoB
NOA  NOrpy3Ky —COMyTCTBYHOLLEN
NPOAYKUMY, MPOV3BOAMMON  He-
bTenepepabaTbiBaloLLVIM 33aBOAOM.

Ha nepsom 3Tane rpy3oobopot
HOBOrO TepMMHaNa 3annaHupo-
BaH B obbeme 3,4 MJIH. TOHH rpy-
30B B rof, Ha BTOPOM 3Tane — 60-
nee 10 MH. TOHH.

RCC.RU
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Elec.ru, vHTEpHET-NPOEKT

KpynHenwmin  otpacneBol  uHTepHet-noptan  Elec.ru,
OCHOBaHHbIN B 2001 rogy, ABNAeTCA YHMBepcanbHOA
nnowagxoil ana  3¢ddeKTuBHON paboTbl YUACTHWMKOB
3NEKTPOTEXHMYECKOrO pPbiHKA., 3a Bpems cBoel paboThbl
Elec.ru cMor o6befMHWTL BCE COCTaBMAIOWME MOHATUA
«PbIHOK 3NIEKTPOTEXHWUKW>» ; NPOU3BOAUTENN W MOCTABLLMKY,
Kynnsi/npoaaxa obopyaosaHus, CObbITUs OTpac/au, HopMa-
TUBHO-TEXHUYECKAs JAOKYMEHTauus, OTpacneBble Mepo-
NPUATUSA, aHANUTUYECKME WCCNEA0BAHWUA, PEanM30BaHHbIE
npoekTel M Ap. bonee 1 MAH noceweHuii B Mecsal
roBopaT 06 YHWKaNbHOCTW W BOCTPEeBOBaHHOCTWU NPOeKTa
YYaCTHMKaMKU 3NEKTPOTEXHWYECKOrO PhbIHKA.

«INEeKTPOTEXHUYECKMUI PLIHOK?, JKypHan
«INEKTPOTEXHUUECKUI PLIHOK» —  peKiaMHO-UHGOopMa-
LMOHHBIN XypHan. Boiwen B cBeT B Mae 2006 roga u 3a
KOPOTKOE BpeMsl CTan OAHWM M3 BeAylMX B OTpaciu.
KoMneTeHTHO U npodeccMoHanbHO OCBELLAET Koye-
Bbl€ MPOBJIEMbI INEKTPOTEXHMKN. JKypHan UMEET LUMPOKYIO
reorpadmio pacnpocTpaHeHmsl, SBAssSCh YHAaCTHUKOM MHO-
XECTBa OTPACNERLIX MEPONPUATUIA.

Bbixog - oanH pas B ABa mecaua. Tupax - 10 000 aka.

KoMnaHua «Inek.py» -
KOMaHAaa npodeccMoHanos,
obecneuunBaroLWnX
appekTUBHYIO paboTy

W pa3BUTHUE KpYNHeMlwmnx
pexknaMHO-UH(POPMaLIUOHHbIX
NMPOEeKToB
3/IEKTPOTEXHUYECKON OTpac/nu:
UHTepHeT-npoekTa Elec.ru

M XKypHana
«DNEeKTPOTEXHUUYECKUNA PbIHOK>.

Elec.ru® - 370 nepcneKTuBHbINA
6peHA1, KOTOPbIA C KaXXAbIM rOAOM
yBenuunBaeT CBOM noTeHuuan.

000 «3nek.py» | www.market.elec.ru | www.elec.ru
Tenedon/cpac: +7 (81153) 3-92-80 | info@elec.ru



HOBOCTW OTPACIIN

Hauanocb
CTPOUTENbCTBO
«KO>KHOro NoToKa»

nekabps, B AHane [lpe3naeHT

Poccvm Bnagummp TlyTiH npu-
HAN ydyacTe B TOpPMKeCTBEHHOM
LEPEMOHMM, O3HaMeHOBaBLLIEN
Hayano CTPOUTENbCTBA YacTW ra3o-
npogofaa «KOXHbIN MOTOK», KOTOopas
OyneT nponoxeHa no AHy YepHoro
MOPA B 06x0f YKpanHbl.

B LiepemoHyiv, MpoxoaviBLLEV B CReLit-
AbHBIX LLIATPAX, YCTAHOBEHHbIX Y MOP-
CKOrO MOGEPEXbA, MPUHANM ydacTe
6onee AByXCOT rocTell, Cpey KOTopbIX
masa OAO «asnpom» Anekcert Miun-
niep, MUHUCTP SHepreTVkA AnekcaHap
Hogak, masa South Stream Transport
Mapcen Kpamep, a Takxe npeactasu-
TENM KOMMaHW-aKLOHEPOB  HOBOO
rasonposoma W3 Wranuw, AsCtpum,
Xopeatw, [peuyw, bonrapun, Ber-
rpviv, CnoBeHWv 1 MakegoHN.

B cootBerctBMM C  MOpyYeHvieM
PYKOBOACTBA  CTpaHbl  «[a3npom»
NOATOTOBWIT  YCKOPEHHBIN  rpadmk
CTpounTENBbCTBA rasonposoda «KOx-
HbI MOTOK», Bcero npepnonaraetca
NPOKMaaKa YeTbipex HUTOK MOLLIHO-
CTbto OKONO 15,75 munnvappaa Kyoo-
METPOB ra3a Kaxaas.

Bbiaa Ha nobepexbe bonrapun B
pavioHe ropoaa BapHbl, fanee poc-
CUVCKIA ra3 MOMAeT yepes Teppu-
Toputo bonrapuu, Cepbun, BeHrpum
1 CnoseHWV Ha ceBep Wtanum — go
HaceneHHOoro MyHKTa TapBKi3Kio.

Kommepueckre nocTaBKm no 3Tomy
Tpybonposony B EBpony mnaHu-
pYeTcA HauaTb B MEPBOM KBapTasne
2016 rofa, a BbIBECTN MPOEKT Ha
MOSHYO MOLLHOCTb — 63 MUnapaa
KybomeTpos B roa — B 2018 ropy. O6-
Lad CTOMMOCTb «HOXKHOTO MOTOKa»,
BKJIOYaA CyXOMyTHble Y4acTKu, OLie-
HMBaeTCcA B 16 MUIIMAPAOB €BPO.

AKUMOHepamut South Stream
Transport AG, KOMMaH1W-onepaTopa
MOPCKOTO y4acTKa «OXHOro MoToKa,
agnaoTca «faznpom» — 50%, UtanbAaH-
ckan Eni — 20%, HemeLikas Wintershall
1 dpaHLly3ckaa EdF — o 15%.

OileGas Eurasia

3ajauy

BB, nnaep B obnacTv crnosoro
000pYy[OBaHNA 1 TEXHOMNOMMIA
aBTOMATM3aLMK, 06bABMIA O MPO-
pbiBe B 00/aCTVi SHEPreTuky, a
MMEHHO — O CNOCOBHOCTM BbIKIHO-
uaTb MOCTOAHHBIM TOK BBICOKOrO
HanpAKeHWA, ITO CTano peleHu-
eM VHXeHepHON 3aaauum CToneTua
M JacT vMNynbC ANA CO3daHvA
6onee 3QPEKTUBHOM 1 HABEXHON
CUCTEMBI INEKTPOCHAOKEHNA.

B pe3yntrate HeCKONbKMX neT mc-
cnenosaHuin ABb co3pana nepsbivi
B MVpe aBTOMaTVYeCKUI BbIK/ToYa-
Tenb NMOCTOAHHOMO TOKa BbICOKOTO
HanpsaxeHusa (HYDC). OH coyeTaeT
B cebe ObICTPbIN MEXaHW3M 1 CUNO-
BYIO 3NEKTPOHWKY OOSBLION MOLL-
HOCTVM ¥ ByaeT CnocobeH «rpe-
pbiBaTb» MOTOK MEKTPO3IHEPrim
OT KPYMHOW 3NeKTPOCTaHLMK 3a 5
MUNNVCEKYHL, YTO B TPMALATL pa3
6bICTpee, UeM MopraHue Yenose-
YeCKoro rnasa.

Takaa WHHOBaLMOHHaA pa3pa-
60TKa OTKPOET NyTU K PasBUTWIO
BbICOKOBOJIETHBIX JIVHWI Nepesa-
UM MOCTOAHHOTO TOKa W obecne-
unT 3ODEKTVBHYIO MHTErpaLMIO 1
SHEProobMeH C NCTOUHMKaMI BO3-
OOHOBIIAEMOV  MEKTPOIHEPTUN.
[NOBLICUTCA YPOBEHD HaZEXHOCTM
ceTeit Ha NOCTOAHHOM TOKE, @ TakK-

Power and productivity
for a better world™

ABb peluvna BeKOBYIO NHXXEHEPHYIO

AL 1D D
MDD

e YBENMUMTCA MOLHOCTb yxe Cy-
LECTBYIOLMX CETEN NepemeHHOoro
TOKa.

«ABb Hanucana HOBylO raBy B
NCTOPUM 3NEKTPOTEXHUKN, — NPO-
KommeHTrposan [xo XoraH, npe-
3VIEHT W MaBHbIN UCTIONHUTE b
HbIt anpekTop Mpynnel ABB. — 3ToT
NCTOPUYECKNA NPOPLIB MO3BONNT
NOCTPOWTb 3HeproceTb Oyaylero.
CTpounTenbcTBO MOAOOHBIX CeTeit
MOCTOAHHOMO TOKa MO3BOUT CO-
enNHUTL Mexay COOOW CTpaHbl 1
KOHTUHEHTbI, cOanaHcMpoBaTh Ha-
FPY3KM 1 YKPEMUTD yKe CyL|eCcTBYy-
foLme cetv nepefayn nepemMeHHo-
IO TOKa.

Pa3pabotka rmMbpUAHOrO BBIK/O-
yatena HVDC ctana ¢narmMaHCcKIM
MNCCNeAoBATENbCKMM  MPOEKTOM
ABbB, unHsecTmpytowern 8 HWOKP
6onee 1 munnMapga [[OMIapoB
CWA exerogHo. KomnaHvs Bnep-
Bble MpefCcTaBMAa PbIHKY CUCTEMbI
HVDC 60 net Hazag v Ha cerof-
HAWHWIA NeHb ABNAETCA NMPOU3BO-
JUTENEM OKOJIO MONOBUHbI MapkKa
obopyaosaHvs B 6onee yem 70
MpOeKTax, peanv3oBaHHbIX B 00-
NACTU BbICOKOBOSBTHBIX CeTet no-
CTOAHHOTO TOKa.

lpecc-cnyx6a Abb

B YcTb-Jlyre oTKpbIT HepTAHON TepMUHAN HAa KOHEYHOM
yuactke bantuinckonm Tpy6onpoBoaHomn cnctembi-2

HOBeMLuvuZ HedTAHOM TepmMu-
Han Poccum Hauan Kommep-
Ueckylo  AeATenbHOCTb,  Yepes
WeCTb MecALeB nocsie Toro, Kak
npe3sngeHT Poccun Bnagummp IMy-
TVH OTKPbIN ellle Ha dTane TecTn-
POBaHVA YUacTOK, KOTOpPbI yCTa-
HaBIMBaEeT NPAMYIO CBA3b MeXAY

Poccrenn n EBponon. Hosbln He-
bTAHOM TepMMHaAN HaxoauTCcA B
TOProBom nopty YcTb-Jlyra Ha
l0HOM bepery OVHCKOro 3anuBsa.
YcTb-Jlyra — KOHeYHbI NYHKT ban-
TUINCKOV TPYOOMPOBOAHOW C1CTe-
mbl-2 (BTC-2).

Oil@Gas Eurasia

THK-BP n Schlum-
berger peanusyior
COBMECTHbIN

MUNOTHDbIN MPOEKT Mo
pa3paboTke TpyaHOM

HedTn B 3anagHom
Cnbupwm

K-BP coobuiaet, yto nognuncana
C BefylLlel HedrecepsICHOM KoM-
naHwein Schlumberger KoHTPakT O
COBMECTHOW peanii3aLiviv MnoTHOro
NpoeKTa No pa3paboTke TPYAHOM3-
BreKaeMblx 3aMacoB YreBOAOPONOB
Ha (CeBepo-XOXPAKOBCKOM  MeCTo-
pOXKAEHNM B 3anagHon Crovpu.

HoBbili ~ dopmaT  coTpyaHmyecTsa
NPM3BaH MOBLICUTL 3GEKTNBHOCTL
aKTVBA 33 CUET yBeMUeHVis [O0bIUM
Ha CKBaXKMHY 1 BbIPabOTKM OMT M-
HOrO CleHapus Pa3pPaboTKA MecTo-
POMKAEHISA C MPUMEHEHVIEM TEXHONO-
A MHOTOCTA[MIAHOTO PaspbiBa Ma-
CTa B rOPU3OHTaSbHbIX CKBAMVIHAX.

KomnaHmm [JoroBOpmnmch COBMECT-
HO TMOMrOTOBUTb U PEANN30BaTH
KOMM/EKCHBI MnaH [00bI4M TRYAHO-
V13B/IEKAEMBIX 3aMaCOB Ha MECTOPOX-
[IEHW, OCHOBAHHbI Ha MOHVIMAHN
SKOHOMMYECKO  SDEKTHBHOCTY
NPOEKTa Ha KaXIOM 113 3Taros paspa-
6OTK 11 CHOKYCMPOBAHHBIN Ha MOBbI-
WeHUN Ko3OOULVEHTa V3BNEYEHS
HedT.

CornacHo  YCIIOBMAM  KOHTPaKTa
Schlumberger 6GyneT ocyllecTBnATL
00LLyl0 KOOpAMHALMIO BCEX Orepa-
UM U NPEeAOCTaBMIT BECH CMEKTD He-
GTeCepByCHBIX YCTyr B paMKax Mpo-
€KTa, 3a VICKIIoYeHVIEM HaNpPaBeHHO-
ro OypeHus. CornalleHvie BKMOYaeT
NYHKT O B3aVMOCBA3V BO3Harparkae-
HVA NOAPALUMKA W MOMYUEeHHOM [10-
Bblum.

«Pa3paboTka TpyaHOM3BNEKAEMbIX 33-
MacoB 3dPeKTVBHA C SKOHOMMYECKON
TOUKVI 3pEHA TOMbKO B CyYae npu-
MeHeHNA NepefoBbiX TEXHOMOMWIA 1
KOMMNEKCHOTO MOMAXOa K PasBuTuio
BCEro akMBa. Hall nmioTHbI Npo-
ekt ¢ Schlumberger Ha CeBepo-Xox-
PAKOBCKOM MECTOPOXIEHNN — 3TO
HOBaA [/1A KOMMaHMM CUCTeMa B3a-
VMOAEICTBIA, NP KOTOPOWI HedTe-
CEPBYVICHBIM NOAPAAYMK He TOMbKO
NPENOCTaBNIAET BeCb CMEKTP BbICO-
KOTEXHOMOMNYHBIX YCAYT 1 YHUKASTb-
HbIX PELIEHWI, KOHTPOMMPYS BECb
KOMMNEKC orepaLyi, HO ¥ SKOHOMMI-
UECKV 3aMHTEPECOBaH B MOJTyUeHM
slydlero pesynsrata brarofapsa cu-
cTemMe KloUeBbIX Mokasatenen ¢-
dektvHocTM (KPI)», — ckazan ucrnon-
HUTENbHLI BULIE-Npe3naeHT THK-BP
no cTpaterv 1 passutiio Ov3Heca
Mwuixann CnoboamH.

MPOMbBIWNEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHME, Ne4/2012
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TIOK POCCUM B XXI BEKE

Mupoaaﬂ JHEPreTuKa. HOBbI€ BEKTOPbI Pa3BUTUA

3Hepremqecxaﬂ CcTpaterusa Poccuu B KOHTEKCTE HOBbIX BbI30BOB

OPIAHU3ATOPLI:
MuHucTepcTBO aHepreTuk Poccuiickon ®enepaumm

MuHUCTEPCTBO MHOCTPaHHLIX Aen Poccuiickon ®epnepaumm
Komutet Coeeta ®egepauum no 3KOHOMUYECKON MONUTUKE
Komutet MocynapcteeHHon Lymel No aHepretuke

& Poccuickasn akagemus Hayk
Toproso-rnpoMbllLneHHas nanara Poccuickon Pepepaumm

NIEHAPHOE 3ACEOAHUE 3000 YHACTHUKOB
14 MEXXOYHAPOHbIX KOH®EPEHLIUA 120 YHUKATIbHbLIX OOKITALOB
Vill MEXXOYHAPOHASA BbICTABKA 2000 METPOB 3KCMNo3unuuun

8 - 11 ANPENA 2013
MOCKBA

+7 (495) 664-24-18 www.mief-tek.com
info@mief-tek.com



Mpecc-Typ Ha 3aBoA [pynnbl KOMNaHWUN
«CneumnanbHble CUCTEMbI U TEXHONOMUN»

T ST

Pykosopgutenb 'K «CCT» Muxann CprnVlHCth

pynna komnaHui «Cneymans-

Hble CUCTEMbl U TeXHONMOrUm»,
KPYMHENWWA  POCCUACKAI  NPO-
M3BOAMTEND U ANCTPUOBIOTOP CU-
CTem 3neKkTpooborpesa ObITOBOrO
M MPOMBILLNEHHOTO Ha3HaYeHws,
opraHusoBana 5 ceHtadbpa 2012
rofia NPecc-Typ ANA XypHaNMCToB
benepanbHbix CMA.

YYacTHMKM MNpecc-Typa B Xoae
SKCKYPCKM MO 3aBOAY MO3HAKO-
MUINCb CO BCEMM 3Tamamu NPov3-
BO/ACTBa CUCTEM 3MEKTPOObOrpe-
Ba. foCT MobbIBaNM Ha yuacTKax
IKCTPY3WM 1 OMNETKM KabenbHOro
Lexa, Ha yyacTke cOOpKM Harpesa-
TeNbHbIX MATOB, B LIEXE MPOMN3BOA-
CTBA PaAVO3NEKTPOHHOM anna-
paTypbl, B UCMbITaTeNbHOM Nabo-
patopumn OTK, Ha cknage rotToBow
npoayKumn. Bo Bpema aKkcKypcum
XKypHanuctam 6binv npeactasre-
Hbl HOBUHKM «CCT» 2012 roga: aKc-
K/I031BHaA Cepua Tenblx Mosos
«Tennomokc Profi» ¢ noxusHeH-
HOW rapaHTvielr, cuctema Mnoao-

-

rpeBa rpyHTa 8 Tenauuax «Green
Box Agro», MoOOWMbHbIM Tennbli
non «TennonoKc Express», KOBPMK
aBTOMOOUNNCTa «ABTOMIOKC», 060-
rpeBaTenb 3epkana «lennomnoKc-
MIrror», NOAOrpeBaemblt KOBPUK
«Tennofiokc-carpet», cepua  au-
3aliH-paanaTopoB  «IennostokC
Flora.

Mocne 3KCKypCUK B KOHdepeHL-
3ane ueHTpanbHoro oduca K
«CCT» coctoanca 6puduHr, B
KOTOPOM MPWHANM ydyacTue: py-
kosogutenb K «CCT»  Mwuxaun
CTpynnHCKMIA, KOMMepYeCKi
anpektop K «CCT» TatbAHa Ky-
NeloBa, KOMMEPYECKU Avpek-
TOP VIHXUHUPUHTOBOW KOMMaHWN
«CCTaHeproMoHTaxk»  Anekcanap
YrpKa, AMPEKTOP KOMMaHUM «3a-
gBog KCT» tOpun [demnoos, Kom-
MepUeCKINii ANPEKTOP SKCKII03MB-
HOrO  ANCTPUObIOTOPA  INEKTPO-
obopynosaHma HAGER komnaHum
«INeKTPOCKUCTEMbI 1 TEXHONOT»
Ovntpun  HeHacTbuH, 3amecTi-

Hatanbs ApkoBa pacckasblBaeT rocTaAM o JIMHelKe
AunsaliH-pagunaTtopos «Tennontokc Flora»

” A
TatbAHa KynewoBsa («CCT»), Muxann CrpynuHckui («CCT»)

i

T

n AnekcaHap Ynmpka («CCToHeproMoHTa»»)

Tenb AVPeKTopa MO PasBUTUIo
KomnaHun «CneumanbHble NHXe-
HepHble crcTembl» Ceprelt Hnko-
NaeB, HauaNbHVK OTAeNa PasBuTnA
npofax npogyktos «CCT» Hata-
nbA Apkosa.

Bo Bpema bpuduHra pykosoamTe-
n [K «CCT» nogenvnimcs nnaHamm
Pa3BUTUA OK3HEC -HampaBneHni
rpynnbl. B HacTosAullee Bpemsa 3a-
BepLaeTCA OCBOEHWE HOBOW NPo-
M3BOACTBEHHOM MOWAAKM B NOA-
MOCKOBHOW VBaHTeeBKe. Komna-
HVS «3aBOf Kabenew ans cneuu-
aNbHOW TEXHWKM» Pa3BoOpadMBaeT
Ha HOBOW Mnollafke COBPemeH-
HOe NPOW3BOACTBO KabenbHOW
NpOoayKUMK.  3anyCTUTb  HOBbIV
3aBOJ] Ha MOJHYO MOLLHOCTb Ma-
HupyeTca B KoHUe 2012 ropa.

bonblwon nHTEepec XypHanmcros
BbI3Ba/IM CUCTEMbl aHTMObGNene-
HEeHWA KpPOBMW, BOAOCTOKOB W
OTKPbBITBIX MoWagen. Kommepye-
ckuin anpektop «CCTaHEepromMoH-
Tax» AnexkcaHap Yvpka otmerun,

IOpnii leMrAoB € yyacTHUKaMU Npecc-Typa B KabenbHOM Liexe

YTO eXerofHbln pPocT obbemoB
Npojax TakMx cucTteM B cdepe
rPaKOaHCKOrO 1 MPOMBbILLNEH-
HOro CTpOWTeNbCTBA COCTABAAET
30-40%. [lpryem pacTeT [onA
NpPeanpUATUN XUNLHOTO 1 KOM-
MYHaNbHOMO X03ANCTBa, KOTOpble
3aKa3blBaloT YCTaHOBKY TaKWX Cii-
cteM. Takxke AnekcaHap Ywvpka
pacckasan roctav o6 ofgHOM 13
peann30BaHHbIX KPYMHbIX  MpPO-
eKTOB B cdepe MpPOMbILLIEHHOrO
aneKkTpooborpesa. KomnaHun
«CCToHeproMoHTax» HenaBHO
3aBepLmna paboTbl MO KoMMeKc-
HOMY OOYCTPOWCTBY CUCTEM 3MeK-
Tpooborpesa TpybonpoBoaoB 1
TEXHOMornyeckoro  obopyaosa-
HUA Ha obbeKTax TamaHCKoro ne-
perpy3o4yHoro Komnnekca HedTu,
HedTENPOMYKTOB 1 CKMKEHHOTO
YrNeBofopOAHOrO rasa. B pamkax
peanvizaumy [aHHOTO MPOEeKTa,
ana  oborpesa TpybonpoBoAos
6blNI0 CMOHTVPOBAHO CBbile 150
KMNOMETPOB  HarpesaTeflbHOro
Kabens, cebiwe 300 KMNOMETPOB
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c1MnoBoro kabena, bonee 100 Lwka-
GOB ynpasneHna 1 KOMMIeKTHbIX
TPaHCHOPMATOPHBIX MOACTAHLINN.
Obbem CMOHTVMPOBAHHOW TEMo-
13071AUmMn  npesbicun 15 ThicAY
KybOMETPOB.

[mutpnin HeHacTbnH  pacckasan
FOCTAM O MfaHax passuTVA AWC-
TprbbIoL MM SNEeKTPOTEXHNYE-
ckoro obopynosaHua HAGER B
Poccum 1 B cTpaHax 6nvikHero 3a-
pybexba. 3a npolefive fBa roga
KOMaHAa KOMMaHWK «3neKkTpoch-
CTEMbI V1 TEXHONOTMM» Ha MOPSAIOK
yBennumna obbembl cbbiTa 3nek-
TpoTexHnkn HAGER BO BCex KaHa-
nax cbbiTa v NpoBena pAag Mapke-
TVIHFOBbIX MEPOMNPUATUI, KOTOPble
NOBBICKIN Y3HABAEMOCTb MapKW B
Poccun.

Cepren Hvkonaes pacckasan xyp-
HanMCcTam O MOAVULIMPOBAHHON
NIHeKe CUCTEM KOHTPOMA Mpo-
Teykn Boabl «Neptun», KoTopyto
KoMnanua «CrneumanbHble VHXe-
HepHble peleHVA» NpeAcTaBMna
notpebuTenam B 2012 rofy, a Tak-
e O KOMMIEKCHbBIX PeLleHrAxX no
MOHWTOPWHIY MpoTeYeK B MHOMO-
KBAapTVPHBIX AOMaxX W aAMUHK-
CTPATVBHbIX 3AaHMAX.

YyacTHUKL  OprdurHra obcyamnn
BOMPOCHI SHeprocbepexeHns
CUCTEM 3MeKTpooborpesa U WX
COBMECTMMOCTU C  WUCTOUYHMKaMK
ansTepHaATBHOM SHEpreTuKu.
Pykosoautens K «CCT» Muxaunn
CTpynuHCKMi coobuwiun, 4Tto pa-
60Tbl MO pa3paboTke CUCTEM 3MeK-
TpooborpeBa, KOTopble COBMECTU-
Mbl C MCTOYHMKAMW anbTepHaTyB-
How sHepruw, BeayTca B «CCT» Ha
NPOTAXKEHNY HECKONBbKMX NET, 1
PAL TaKNX CUCTEM YXe 3anyLUeHbl
B MPOMBbILNEHHOE MPOV3BOACTBO.

SHeprocbeperaolin 3gpdekT ot
NPUMEHEHWA  CUCTEM  3MEKTPO-
oborpeBa, Kak ObITOBOro, Tak
NPOMBILAEHHOTO Ha3HaueHnA
LOCTWraeTca HanpasneHHbIM
NeNCTBYEM HarpeBaTeflbHbIX 3re-
MEHTOB, MabiMV TEMNONOTEPAMM
M WCMNONb30BaHMEM  WHTENNeK-
TyasbHOW  TePMOPEryMpPYIoLLEN
annapatypbl. OaHOM 13 HOBaUMN,
Ha[ KOTOPOI 3aBeplialoT paboTy
cneynannctbl TK «CCT», aBnaeTca
CNCTEMA MOHUTOPWHIa COCTOAHNA
TeNNOM30NALUMOHHBIX  MaTepua-
N0B. [pYMeHeHNe TakoW CUCTEMbI
MO3BOMINT 3HAUUTENBHO COKPATUTL
TennonoTepu npu oborpese Tpy-
60ONpPOBOIOB V1 PE3EPBYaPOB.

3aBeplaa  bpuduHr,  Muxaunn
CTpynuUHCKMi nobnarofapun
XKYPHaNMCTOB 338 KOHCTPYKTUBHbIIA
aManor 1 npegnoxun  caenatb
BCTpeun Ha npeanpuatmiax K
«CCT» perynapHbiMn.

R |

AnekcaHpp Yunpka («CCToaHepromoHTax»), Amutpun HeHacTbuH
(«9nekTpocucTembl n TexHonornm») n Hatanba Apkosa («CCT»)

BpuduHr B ueHTpanbHom odpuce MK «CCT»
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THK-BP
NHBecTUpyeT
$97 MJIH B
CTPOUTENbCTBO
YCTaHOBKU
npon3BoAcCTBa
cepbl B PHIK

HK-BP coobujaet, yto go

2016 r. uHBecTupyeT $97 MAH
B CTPOWTENbCTBO  YCTaHOBKM
NPOW3BOACTBA  SEMEHTAPHOMN
cepbl B PasaHckon HedTene-
pepabaTbiBaiolleli  KOMMaHum
(PHTIK).

K 2016 r. PHIK nonHocTbio
neperaer Ha NPOWU3BOACTBO
TonnmMea ctaHgapTa EBpo-5, B
KOTOPOM COAEepKUTCA B 5 pa3
MeHblle CepHUCTbIX CoeanHe-
HW NO CPaBHEHMIO C TOMAMBOM
npeabliayuero 3Konornyeckoro
knacca. CTpouTenbCcTBO YCTa-
HOBKM MPOW3BOACTBA dIeMeH-
TapHOW cepbl MO3BOAMUT YAOB-
NeTBOpPUThL BO3pacTaloLlyto
notpebHOCTb NpeanpuaTUA B
yTunm3aumm ceposofgopona u
MO3BONUT JOMOMAHUTENBHO YTU-
NM3MPOoBaTh 6 ThiC. M3 CEPOBO-
nopofda B yac (bonee 48,2 MnH
M B rof).

B HacTosuee Bpema 49% 6GeH-
3uHoB 1 50% [T, npoussoan-
Mbix PHIIK, yxe cooTBeTcTBytOT
HaMBbICLIEMY DKONOTMYEeCKOMY
cTaHaapTy EBpo-5. [Ina ouncTtku
HehTenpPoayKTOB OT CEPHUCTbIX
coegVHeHUN Ha 3aBoje [Aen-
CTBYIOT 2 YCTAHOBKW MPON3BOA-
CTBa CEPHOW KWMCNOTbI, MO3BO-
nawowmne yTunm3nMpoBaTb OKoMo
8 Tbic. M? cepoBOAOpPOAA B Yac
(nopAagka 64,2 MIH M B rof).

Obwmnin  obbem  MHBECTULUIA
THK-BP B mogepHwmsaumio HIM3
komnaHum B 2012-2015 rr. co-
cTaBuT $2,5 MApA.

«THK-BP nocneposatenbHo pa-
6oTaeT Haj MoBblLEHUEM Kaue-
CTBa HedTEeNpPOAYKTOB W ynyu-
WeHNeM 3KONOrMYECKNX XapaK-
TepucTuk nponssoacTea. CTpo-
NTENbCTBO YCTAHOBKM — OAMH
M3 CTpaTernyecknx npOeKToB
018 33aBoAa W Heobxogumoe

yCcNnoBme MOAHOro nepexopa
Ha NpPOM3BOACTBO MNPOAYKUMM
CcTaHpapta EBpo-5», — ckasan

reHepanbHbin gupektop PHIK
AHaTonnin Ckopomel.
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Broa AeCATVNeTUs  Npemmm
«[nobanbHaa 3HepruA»  Be-
Ayljvie yueHble mupa  obcyanin
CToAWMe nepes YenoBeyecTBOM
Npo6sembl v NePCMEKTUBHbIE TeX-
HOMOT VM B 06N1aCTU SHEPTeTUKM

25 oKTAbPA B MOCKBe coCToANach
BCTpeua NaypeaTos npemun «mo-
6anbHas SHepPrys», NOCBALLeHHAs
10-neTHemy 10bunel  MexayHa-
POLHOW Harpazbl 3a BblAatoLmecs
NCCNEAOBaHNS 1 HayYHO-TEXHU-
yeckme paszpaboTkM B 0bnactu
SHepreTnku.

CammnT  «[nobanbHas sHeprus»,
NpPUyPOYEHHbIN K 10-neTnio OAHO-
MMEHHOWN MeXOyHapO4HOW SHep-
reTVYecKon npemuu, NPoOXoana B
Mockse 25-26 okTA6pA. B pamvkax
mMeponpuAatva 25 okTabpsa Obina
npoBefeHa BCTpeua naypeaTtos
npemnv  «fnobanbHas Heprms»
33 BCe rofla ee CylleCcTBOBaHNA.
Bbigarowmecs yyeHble ¢ MPOBBIM
MMEHEM He TOMbKO MPUHMMANK
nosgpasneHuns, HO 1 0bCyxaanu
aKTyasbHble Hay4Hble OTKPbITUA.
Dokycom ANCKycCcuy CTanu npo-
pbiBHblE SHEpreTyyeckre TexHo-
7IOrMK, CNOCOOHbIE PeLnTb o-
6anbHble BbI30BbI, CTOALLME Nepes,
COBPEMEHHbBIM Yen0BEYECTBOM.

Paccykpas o nepcnekTviBax pas-
BUTUA SHEPreTVKM Kak oTpaciu

e

The

DHeprnsa NHHOBALMOHHOIO pa3BuTuA: utorm Cammunta «fnmobanbHaa sHeprna»

-"l."l;lé-Gltibal Ene%y Prize Summit

SKOHOMMKM 1 06A1acTU Hay4HOro
3HaHWA, naypeat npemun «no-
6anbHasa sHeprna», akagemmk PAH
Anekceit KOHTOpOBMY  OTMETWST:
«[1nA NpopbLIBHOTO pPa3BWTMA POC-
CUINCKOro obLLecTBa Heobxoa mbl
cepbe3Hble roCyaapCTBeHHble
MHBECTULMW B dyHAAMEHTanb-
Hble HayuyHble MpPOeKTbl, MpoekK-
Tbl, KOTOPble JafyT OThady He B
KPaTKOCPOYHOW, @ B LOMTOCPOY-
HOM nepcnekTuge». Jlaypeatbl
npemun  «fnobanbHas 3Heprus»
nofuepKHyn  HeobXoaMMOCTb
ONTYMM3aLMY BCEX HAMpPaBeHWi
MPOMBILUNEHHOCTH Ha 6a3e YMHbIX
peLIEHNI 1 TEXHONOTVIN BbICOKON
3Hepro3hdeKTVBHOCTH. YuacTHN-
KW OMCKYCCUM COLUMMCH BO MHe-
HWK, YTO BCE 3TWU aKTVMBHOCTM B
CBOElI COBOKYMHOCTM CMOCOBHbI
NPUBECTV K Pa3BUTMIO POCCUI-
CKoro obLecTsa B COUMANbHOM
SKOHOMMYECKOM MNaHe.

Mo3npasneHus B yecTb tobunes
npemun  «fnobanbHas SHePrus»
Npo3ByYany OT BedyLUX MeX[y-
HAPO/HBIX YUYEHbIX 1 SKCMEPTOB,
npencTaBuUTeneit opraHos BracTu
Poccuiickon  Qepepaumn. [oBo-
pa 00 akTyanbHOCTW Mpobiembl
3GGEKTMBHOMO  MCMOMb30BaHKA
SHEPropecypcoB [Ans  yCTONYM-
BOTO PasBUTUA CTpaHbl B CBOEM
NPUBETCTBUM YUYaCTHUKAM, Opra-

HW3aTopaM ¥ roctam MexayHa-
pogHoro ¢opyma «mobanbHas
sHeprua» [NpesnaeHT Poccuinckom
QOepnepaunv Bnagummp Bnagumm-
posuy [lyTnH otmetwn: «Cerog-
HA VMEHHO 3Hepropecypchbl, ux
3ODEKTMBHOCTL  ABNAIOTCA  BaXK-
HEMWMM, KMoueBbIM  GakTOpOM
YBEPEHHOrO  Pa3BWUTUA  HaUMO-
HaNbHbIX SKOHOMWK, ONpeaenaT
KauecTBO XKM3HW iogen. Y notomy
paboTa YUEHbIX-IHEPTeTUKOB, WX
dyHAaMeHTanbHble TPYAb! U Npak-
TUUecKre pa3paboTkn B BbICLIEN
cTeneHn BocTpeboraHbl. Beab 3a
HUMW 1 HOBble, MepCreKTVBHbIe
MECTOPOXKAEHVA, U TEXHONOrUM
rnyboKon nepepaboTkn CbipbA, 1
CamMble COBpEMEHHble MoaxoAbl K
3HeprocbepexeHwio ¥ BHeape-
HUIO anbTePHATMBHbBIX MUCTOYHM-
KOB SHEprum».

B cBOen Tenerpamme yyacTHUKaMm
dopyma Mpepcenatens [Mpasw-
TenbctBa Poccunckon Oepepa-
umn Imntpnin AHatonbesny Mepa-
BeEB BbICOKO OTMETUA 3achyru
npemun «MMobanbHaa SHepPrna» B
Pa3BUTUM HAYUYHOW MbIC/IV B 0OMa-
CTW SHEPreTuKM: «3Ta NpeMmns AB-
NAETCA aBTOPUTETHLIM MeXayHa-
POAHbBIM MPOEKTOM, MPU3HAHHBIM
BO Bcem Mmpe. OHa cofencreyeT
PA3BUTMIO SHEPTETUKIN KaK HayKM,
CTUMYNVPYET HOBblE MPOPbIBHbIE

pa3paboTKM Mo 3Heproobecneye-
HWIO, SHEProbe3onacHoOCTN 1 Ko-
HEYHO MpUWBNEKaeT TanaHTINBYIO
monofexb B chepy dyHOaMeH-
TanbHbIX UCCNefoBaHWIA 1 BbICO-
KX TEXHONOT NI,

Bo BCTpeue n anckyccunm, nocesa-
LLleHHOW nepcneKkTMBaM ¥ MNpo-
6nemam, C KOTOPbIMU MPEACTOUT
CTOMKHYTbCA YenoBeyecTsy B 00-
NacTV SHEPreTvKN B Onunxaiillee
BPEMS, a Takxke crnocobam v Ho-
BeMWWM TEXHONOMMAM VX NPeoo-
NeHVIA, NPUHANK y4YacTue naypea-
Tbl Npemum «fnobanbHas sHeprma»
33 BCe rofla ee CyleCcTBOBaHMA,
BblJalolweca yyeHsle 13 5 cTpaH
mupa. Cpean yyaCcTHUKOB AMano-
ra npucyTcteosan PogHen [xoH
Annam  (BenvikobputaHus), nay-
peaT Hobenesckon npemmn mvpa
3a 2007 rog B COCTaBe rpynmbl
3KCMEepTOB BO rMase ¢ AnboepTom
[opom. He MeHbWwM aBTOpUTETOM
B Hay4HbIX Kpyrax rosb3ylTcs 1
[pyrme yvyacTBOBaBlUME B AMC-
KycCcuy naypeatbl npemuu: Kna-
yc Puane (fepmanua), JleoHapa
k. Kox (CLUA), TopcteitHH MHrn
Curdyccor  (MicnaHamsa), bparaH
CnonguHr (BennkobputaHus),
akagemuikn PAH bopwc KatopruH,
Anekcent KoHTopoBsuy, Hukonan
JlaBepos, AnekcaHap JleoHTbes,
Ounvnn Pytbepr.

MPOMbBIWNEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHME, Ne4/2012
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Schneider Electric npeacraBnAeT HoBble CHETUNKU NEKTPOSHEPrn
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Komnava Schneider Electric
BbIBOAMT HA POCCUNCKUN
PbIHOK ~ HOBble  MOAY/bHble
CYETYUNKM 3NEKTPOIHEPTUM
PowerlLogic cepun PM3200 wn
cepumn iEM3000, obecneuwBa-
olUMe WUPOKME BO3MOXKHOCTM
N3MEPEHNA B COYETaHMM C On-
TUMaNnbHOM CTOMMOCTbIO.

IHHOBaUMOHHaA KOHCTPYK-
uMa cyetymkoB obecneymsaet
ynobCcTBO MOHTaXka UM BBOAA B
3KCMyaTaumio Ana noapanHbIX
M MOHTaXHbIX OpraHusauui, a
TakXe ANnA KOHeYHbIX MOosb30-
BaTenel. MNpnubopbl MNOAHOCTbIO
COBMECTUMbBI C CUCTEMOW AUC-
netuepmsaumm Acti 9 Smartlink,
obecneynsas NosiHylo UHTErpa-
LMo CUCTeMbl pacnpepeneHns
3N1eKTPOIHEPrUM C  CUCTEMOW
ynpasneHnua 3gaHvem. Kpome

Hasurauuio gnsa obe-

TOTO,
CHeTUNKN

MHOTrOOYHKUMOHANbHbIe
PowerlLogic nerko
NHTErpupyTca C CUCTeEMaMu
Ha 6a3e MK ¢ ncnonb3oBaHW-
eM nHTepderica BBOAA/BbIBOAA.

YcTtponctea  cepum  PM3200
obecneunBaloT KOHTPONb CeTw
n duaepos B HebOMbLIMX pac-
npefenuTenbHbIX LWkadax, 06-
naflaa KOMMaKTHbIMK pa3mepa-
MU 1 BO3MOXHOCTbIO MOHTaxa
Ha DIN-peike. Cepua PM3200
nmeet B goctyne ao 15 BcTpo-
EHHbBIX CUTHaNM3aunin c otmeT-
KOW BPEMEHV ANA MOHUTOPWHTA
CobbITWIN. B coyeTaHmm ¢ TpaHc-
dopmaTopamn ToKa K TpaHC-
bopmatopamum HanpAKeHUA 3Tn
CYETYUKMU MOTYT KOHTPONMPO-
BaTb 2-, 3- 1 4-NPOBOAHbIE CU-
ctembl. [paduyeckuin gucnnen
MMeeT WHTYUTUBHO MOHATHYIO

crneyeHna  Nerkoro
JOCTYyNa K BaXHbIM
napameTpam.

CyeTumKkM  3neKTpo-
3Heprum cepuu
IEM3000, MOHTU-

pyowmneca Ha DIN-
periKky, noaxofAat gna cybyueta
M pacnpepenenua 3atpat. B
COYeTaHMM C HOBEeNWeN cucTe-
MOV aBTOMaTW3auMu Ha ypOB-
He KOHeYyHOro pacnpeneneHus
Smartlink, cepua iEM3000 no-
3BONAET Nerko MHTerpnposaTb
n3mepeHua 3NeKTPUYECKNX
pacnpeaennTenbHbIX CUCTEM B
CUCTEeMbl YMpaBleHnAa 3Hepro-
noTpebnenHva 3akasuumka. Mpu-
60pbl cepumn iEM3000 wumetoT
BCTPOEHHYIO CUTHaNM3aumnio
AnA  npefoTBpalleHnsa nepe-
FPYy3KM UEenW U OTKIOUYEHMA.
Cepua iEM3000 onpegenset
noTpebneHne 3HepPrum B YeTbi-
pex pasnuuHbIX perucrpax. 3Ta
dYHKUMA NO3BONAET MONb30Ba-
TenAM BbIMONHATL U3MEpeHua
[ABOVHOrO HasHauyeHua C Anod-
depeHUMpoBaHNEM pe3epBHO-

rO WCTOYHMKA W MOCTaBlUiMKa
3NeKTpo3Hepruv; auddepeH-
UMpoBaTb MOTpebneHve B pa-
6oyee 1 Hepabouee Bpems, a
Takxe B pabounme v BbIXOAHbIE
[IHW, BMECTe C TeM OHa NO3BO-
NAeT KOHTPONMPOBAaTb MoTpe-
b6neHne ¢uaepos B CoOOTBET-
CTBMW CO CTaBKamMu TapudoB Ha
3N1eKTPOIHEPTUIO.

Mapk Hese,
pyKoBOAWTESb
pasfeneruns «PacnpepneneHuve
3nekTposHeprumn»  Schneider
Electric 8 Poccuu: «KomnaHua
Schneider Electric npogonxaet
npennaratb POCCUMNCKOMY PblH-
Ky peleHus 1 NpoAyKTbl, MOMO-
raloue chenaTb ynpasneHue
3NeKTpo3aHeprven bonee yaob-
HbIM ¥ omepaTnBHbIM. CUeTUMKK
PowerlLogic no3sonAT ynpas-
NATb 3aTpaTamy Ha 3NeKTPo3-
Hepruo Ha HOBOM YpPOBHe, 0be-
cneymBas  WUPOKUE BO3MOX-
HOCTW WM3MEepeHus, NPoCTOTy B
3KCNAyaTaluy, HaAeXHOCTb W
BbICOKOE KauecTBO».

BULIE-NIPE3UAEHT,
bu13Hec-noa-

lpecc-cnyx6a Schneider Electric

CoBpemeHHble pelueHusa ot DuPont gns HoBoro
NaccaXkupCcKoro TepmmnHana asponoprta Nynkoso

|_|apOl/IBOJ'IF|LI,VlOHHbII7| mMaTe-
pvan DuPont™  AirGuard®
Reflective  mcnonb3oBaH  npu
CTPOUTENbCTBE HOBOrO MMAaBHOMO
LEeHTPaNM30BaHHOIO Maccaxmp-
CKOro TepMKMHana asporopTa

Mynkoso B CaHkT-MeTepbypre.

Boibop maTepwana ctan He chy-
yanHbiM. Begb 6narogapsa cBOUM
YHWUKanbHbIM  CBOMCTBaM  MeM-
6paHa cnocobHa 3aWwmnTnTL Tep-
MWHaN OT HeraTVBHOrO BO3aeW-
CTBWA BIAXKHOTO MOPCKOTrO KIu-
mMaTa CeBepHoW cTonuubl Poccmm.
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MacuTabHan PEKOHCTPYKLMA
asponoprta «[lynkoso» Havanacb
24 HoAbpsa 2010 roga. ViHBecTH-
UMM B MPOEKT A0 KOoHua 2014
rofa coctaBaT 6bonee 1,2 Munnn-
appa eBpo. PaboTbl NnaHvpyeTca
3aKOHUUTbL K KOHLY 2013. Takum
obpa3om, Nocse BBeAeHWA B IKC-
nayaTaumio HOBOTrO TepMMHana
O OueHKaM 3KCMepToB Macca-
KMPOMOTOK  yBennuntca o 17
MJTH. YenoBek B rod. B HacToAulee
BpemA ycTaHoBNeHo o 90% me-
TaNINYECKMX KOHCTPYKLIMIA KPOB-
m, K HAM npukpenuan 20% na-
Heneln. Ha 84% Bo3BefeHbl BHY-
TPEHHWE CTeHbl U NeperopoaKu,
60nbllaa YacTb M3 KOTOPbIX OT-
WTyKaTypeHa.

BaKHO OTMeTWTb, YTO co3paTe-
M NPOeKTa cAenanu ynop Ha
BbIOOP  BbICOKOKAYeCTBEHHbIX
pewWeHnin 1 CTPOUTENbHBIX Ma-
TepvanoB nNpu  peanvsauun
npoekTa, 4tobbl co3faTh Oes-
OMacHOCTb ¥ yaobCTBO Mnacca-
XMPOB, KOTOpble OTMpPaBATCA
B TypucCTMyeckue wnu OusHec
noes3fkn, BOCMOSMb30BABWNCH
ycnyramm TepmuHana. Ocoboro
BHUMaHWA 3acC/yKMBaAET [aB-
HOe HOBOBBEAEHMEe TepMMHana
- DHeproycTaHoBKa Ha Npupoa-

Hom rase. Ee ocHoBHaa ¢yHK-
UnA BbIpaboTKa Tenna anA KoH-
OVLMOHEpPOB 3VMOM 1 XOfloAa
netom. Takke [nA CO3[4aHUA
KOMOOPTHBIX — KNMMaTUYeCKINX
YyCNOBUI TepMUHanNa v ynyudle-
HWUA ero TennomnsonAumMm ObIno
ncnonb3osaHo 6onee 50 000
KBagpaTHbIX MeTpoB DuPont™
AirGuard® Reflective. MaTepu-
an OTMYaeTCA HU3KOW K3nyuda-
folelt cnocobHOCTbIO, UTO Cy-
WeCTBEHHO YCUAUT TennoBYiO
M30MALMIO 34aHWA. OTO B CBOIO
oyepeab, 3a CYET KOHBEKLMM U
M3NyYeHnAa NoBAMAET Ha Mopa-
lepXaHne onTMManbHOro Tem-
nepaTypHOro pexuma BCero
3aaHmA. [1poOYHbIM, [ONroBeY-
HbII U yOooOOHbIA B yCTaHOBKe
maTepuan DuPont™ AirGuard®
NPOV3BOANTCA MO YHUKANbHOWM
TexHonoruw,  nofaepxuBaeT
KOMGOPTHBI  TemnepaTypHO-
BMa)KHOCTHbBIM 6anaHC BHYTPU
30aHNA, KpOMe TOro AsnAeTcA
3KOMOTMYeCcKn YncTbiM 1 bes-
OMacHbIM ANA 3[0POBbA MaTe-
puranom.

Mo uHopmayuu npecc-cyxbel
DuPont
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BopgonpoBogHasa Tpy6a BocctaHOB/MEHa 3a 1 yac no HOBOM
TexHonornum 3M «HanbisieMas Tpyba»

4 Hosbpsa 2012 ropa npose-

ZleHbl PEMOHTHblE PaboThl Ha
yyactke  Bogonposofda 1990-x
rofjoB NPOKNaAKM Ha ynwe Bepol
BonowwnHon B ropoge Mbitmwm
MockoBckoi obnactu. PaboTbl no
BOCCTAHOBMEHMIO YYacTKa uUyryH-
HOrO BOAOMPOBOAA MPOTAXKEH-
HoCTbo 70 METPOB, NPOBOANANCH
nof npoesxen YacTblo 6e3 npu-
BbIYHOrO  BCKPBLITUA  [JOPOKHOTO
NoNoOTHa U MepeKpPbITUA [OPOX-
HOTO [JBWMXeHWUa. PeMOoHT BbiNon-
HeH 6eCTpaHLWENHbIM  METOLOM
yepes KOTI0BaH, C OAHOW CTOpO-
Hbl, 1 CMOTPOBOW JIIOK, C [PYron
CTOPOHbI YNULBI, C MPUMEHEHVEM

HOBOrO MaTepuana - noanMmep-
HOTO  HambiNfeMOro  MOKPbITUSA
Scotchkote™ 2400.

Peanu3zauvs paHHOro npoekTa

Ha BOAOMPOBOAHOM CETU OPO-
na Mbitviy  ABNAETCA  NepBbiM
MNPOEKTOM  MPUMEHEHWA  3TOW
TexHonoruv Ha Tepputopum PO.
CneupanbHO N4 3anycka HOBOW
TeXHonorMM  Obifl OpraHnM3oBaH
Bble3AHON MPaKTUUECKNA CEMU-
Hap N4 CneynanicTtoB OpraHoB
ynpasnenua cdepbl MKKX 13 60-
nee, uem 30 MyHMLMNANBHbLIX 06-
pa3oBaHnii MocKkoBCKol 06nacTy,
PYKOBOAWTENEN  PEermoHanbHbIX
BOAOMPOBOAHbIX CETEN.

OTKpbIBaA meponpuaTme n.o0. Mna-
Bbl aAMUHMCTPALMN TOPOACKOrO
nocenenHns Mot B. A. Kenes-
HAKOB, MOAUYEPKHYN BaKHOCTb
BHEAPEHMA HOBbIX TEXHONOMMM
B KKX coepe. [MpakTnueckas
JeMOHCTpauma 1 cemvHap 6binn
OpPraHmn3oBaHbl Ynpasnexnem
KKX agmmHmMCTpaymm  ropog-
CKOro nocefieHna Mbltnwmy npwm
nogaepxke «3M Poccusay», MNCO
«KOTP».

B 2012 ropy paboTbl no BoccTa-
HOBMEHWIO 1 CaHauun Tpybonpo-
BOJJOB C WCMOSfIb30BaHMEM AaH-
HOW TeXHOMOorMM NpoBOAATCA B
18 eBponencKkmx CTpaHax, BKIO-
yas Poccuto. YKkazaHHas TexHono-
rs 00nafaeT UCKMoUYNTENbHbBIMM
XapakTepucTnkamu: B 2-3 pasa
COKpallaeT CpoK npoBeaeHua
paboT, NPoAneBaeT CPOK CIIyX-
6bl BOLONPOBOAOB 710 50 neT, He
TpebyeT nNpoBeAeHVs 3aTpaTHbIX
pPaboT Mo Pa3pbITUIO KOTIOBAHOB,
OCYLeCTBEeHMA CEPBUCHbIX NOA-
K/toYeHnn, oTBeYaeT BCEM CaHU-
TapHbIM HOPMaM 1 TpeboBaHMAM,
nycK BOAbl BO3MOXeH uepes 90
MVHYT Mocne 3aBeplueHus pabor.

«B Poccun nosbilleHne dddek-
TMBHOCTM  QYHKLIMOHMPOBAHWA
BOLOMPOBOAHOMO  XO3AWCTBA  —
ofHa M3 MNPUOPUTETHBIX 3afay,

[NA KOTOPOW Mbl CErogHa npef-
naraeM  yHUKanbHylo  TEXHOMO-
rmio Scotchkote —  «Hanbinsieman
Tpyba». 3TO TOT pefkuini cnydar,
KOrAa MHHOBAaLMA OAHOBPEMEHHO
npennaraeTca B pasHbiX CTpaHax
Mvipa v B Poccmm. Mbl 6narogapum
AOMUHMCTPaLMIO ropofa MbiTnwm
1 MUHWCTEPCTBO CTPOWTENBHOMO
KoMMnekca W KUAULIHO-KOMMY-

HaNbHOro X03AMCTBa MOCKOBCKOM
0011acTh 33 NOALEPKKY U rOTOB-

HOCTb  BHEAPATb  WMHHOBALMWY,
- kommeHTnpyeT B. 0. Cm1pHOB,
pyKoBOAMTENb [lenapTameHTa
Cpencts oxpaHbl 1 3alnTbl KOM-
naHumn «<3M Poccusy.

Mo uHghopmayuu npecc-c1yxowl
3M Poccus

nsonsuunen oyger pactu

Cnpoc Ha Kabenu ¢ ¢pTopononnmepHon

Xon;u/mr «lanollonumep», poc-
CUVCKMIA NpomssoamnTens ¢To-
PONNACTa, SKCMOPTUPYIOLLNA CBOKO
NPOAYKUMIO BO MHOMME CTpaHbl
Mmpa, nposen 30 oKTAGPA TeKyLLje-
ro roga koHdepeHLMto, Ha KOTOPOM
00CyOanvcb BOMPOCH yBeNMUe-
HVs 06BEMOB MPOKW3BOACTBA HTO-
PONOANMEPOB, NPEAHa3HaYEHHbIX
ana  KabenbHO-MPOBOAHMKOBOM
npoayKunun. B koHdepeHumn npu-
HUManM yvyactvie npeacTaBUTENn
POCCUNCKIMX npovisgoanTenei
KabenbHOM NPOAYyKLMK, HAayYHOrO
cooblectea U nepepaboTumKkos
dTOpPONONMMEPOB.

YyacTHMKam  Obin  MpeacTaBneH
aHaNUTUUYeCKU AOoKNad, NoAaro-
TOBNEHHbI 3kcnepTamm «fanollo-
nmvep», 0003peBatoLMn  PbIHOK
Kabeneli B (HTOPONONMMEPHON
m3onaumm 8 2011 rogy. Takxe 8 4O~
Knage Obiu caenaHbl MPOrHO3bI,
Kacatowmeca BO3MOXKHbIX Hamnpas-
NeHWi pa3BuTUA  KabesbHo-MpPo-
BOAHWMKOBOW oTpacin Poccun-
ckom ®epepaumn o 2017 roaa.

CornacHo poknagy, 8 2011 rogy
obLW 06beM MPOKU3BEAEHHbIX B

PO kabenen coctaBun 1 MUNNVOH
15 ThiCAY TOHH MpoayKumu. pu
3ToM 41,9% pbiHKa «3axBaTUaN»
kabenu B nzonaumm unz MNBX.

Ha 31om ¢oHe 1040 TOHH (Mnm
0,1%) kabenen B u30ONALUMM 13
dTopononmmepos BbIMAANT
kanne 8 mope. OCHOBHOW MO-
Tpebutenb MoAoCOHBIX  Kabenen
- HedTenepepabaTbiBaiollas oOT-
pacnb. [Ona HedTAHbIX HacoCoB
B 2011 rogy ObINO W3roTOBNEHO
840 TOHH MOrPyXHbIX Kabeneit,
62 TOHHbI reodun3nyeckoro Kabe-
NA, NpefHa3HauYeHHoro AnA He-
drerasopassenkn, 63 — AnA asw-
aunM 1 KOCMOHaBTKMKM, 31 TOHHa
aKyCTMYecKkoro Kabena v 25 TOHH
HarpeBaTenbHoro kabensa. Cnpoc
Ha OTeYeCTBEHHOM PbiHKE MpaK-
TUYECKN MONMHOCTbIO MOKPbIBAET-
CA BHYTPEHHUM MPOWU3BOACTBOM,
a 0Obembl dKCMOpTa M MMNopTa
KpalnHe He3HaunTenbHbl — 36 1 59
TOHH, COOTBETCTBEHHO.

Mo cnosam Anekcea CboeBa,
pykoBoauTens nenapTameH-
Ta CTpaTernyeckoro passutuA
OAO ‘Tanollonumep’, aKcnepTbl

KOMMaHUV MPOrHO3UPYIOT POCT
Cnpoca Ha KabenbHyl NpoayK-
umio B m3onaumm 13 Toporo-
MMepPa, 3a CYeT PocTa [06bIUN

HedTV, UHTEHCMdUKaLMK reo-
NOropa3BefoYHblX  PaboT, Bbi-
3BaHHOW  MCTOWEHNEM  Heap,

NoAAeP KM KOCMUYECKOW 1 aBK-
AUWOHHOW  MPOMbBIWAEHHOCTN
LeneBbIMA  rOCyAapCTBEHHBIMM
nporpammamu. OxmpgaeTcs, uTo
PbIHOK  GTOPOMONVMEPHbBIX  Ka-
Geneit OyneT eXerogHoO pacTu
Ha 8,9 %. lNpwu 3Tom, Hanbonee
MHTEHCKBHO OyAeT pacTu Cnpoc
Ha HarpeaTesbHble Kabenn, uTo
BbI3BaHO aKTMBHbIM SKOHOMMYE-
CKVM Pa3BUTMEM PAAA PETVIOHOB,
OTNNYAIOLLMXCA  CYPOBBIM KW~
MaToM. CornacHo MporHosam, K
2017 rogy obbem Npomn3BoACTBa
KabenbHOW NpoayKUMK B 130M4-
umn m3 GToponoNnMepPoB AOS-
MEeH BblpacTy noyTn Ha 70%. Mo
OLUeHKaM 3KCNepToB, NoTeHuwman
POCCUCKOrO pblHKa AnA  [aH-
HOW MPOAYKUMMW COCTABAAET, Kak
MUHUMYM, 10 TbICAY TOHH B rOA.
Anekcen Cboes HafgeeTcs, 4To
Kabenun B GTOPNonMmMepHom n3o-

NAUMK CTaHyT NonynapHsl B Poc-
cun He meHee yem B CLIA, roe
OHV Upe3BblUaiHO MOMYNAAPHbI
B cermeHTe plenum - ckpbiTas
NPOKaAKa BHYTPY 3AaHWIA.

Makcim [lopolukeBunY, reHepasb-
HbI AVPEKTOP XONAMHIa, 3aABWS,
UTO  OTEeYECTBEHHbI  MPOAYKT
O-4Mb ans kabenel B M3oNALMM
13 GTOPOMONMMEPOB,  ABMAI-
WMMCA Ha CerogHAWHNA  aeHb
NPUOPUTETHBIM N4 KOMAaHUW —
yCnelwHbl  aHanor MMMopTHOrO
FEP. OpnHako, bnaropaps onpefe-
NEHHbIM  TEXHONOMMYECKMM  OCO-
6eHHOCTAM NPOM3BO/CTBA, OTeve-
CTBEHHbI MPOAYKT UMeeT nyyLivie
br3MKo-MexaHnyeckmne CBOWCTBA,
uem y noboro K3 CyLecTBYIOLINX
aHanoros. K npumepy, B uyacTtu
INTENBHOCTY COXpaHeHnsa dusmn-
KO-MEXaHWYeCKnx CBOWCTB B XOfe
3KCNAyaTauuy 1 BbICOKOW YCTOM-
YMBOCTM K 3HaKOMepPeMeHHbIM Ha-
rpy3Kam, YTo ObIN10 NOATBEPKAEHO
LieNon cepuei TecToB, NPoBeaeH-
HbIX BEAYLIMMM 3apyDeXHbIMY Na-
6opaTopuAMK.

VicmouHuk: Kabeno. PO

MPOMbBIWNEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHME, Ne4/2012



Muposow onbiT: B BTO Mmepbl noanep»Kku
NPOMbILLIIEHHOCTN YXOAAT B «MOAMNOSNbe»

Ha MeXOYHapOAHOW KOoHde-
peHumnn  «Poccuinckmnin 6ums-
Hec nocne BcTynneHua B BTO:
OXMAAHMA ¥ MepCrneKTUBbI»
pykoBoauTens  [enaptameHTa
nceneposaHun TIK MHctuTyTa
npobnem ecTecTBeHHbIX MOHO-
nonnin (UMEM) AnekcaHap lou-
ropbeB BLICTYNUA C AOKIAAOM
«MexayHapOoL4HbIA  OMNbIT  FOCy-
[ApPCTBEHHOW MOALAEPKKM MPO-
MbILUNEHHOCTW B ycnosuax BTO:
ypoKu and Poccum.

B Hauane csoe poknaga Anek-
caHap [lpwropbes OTMeTUA, UTO
BNVAHME UneHCTBa BO Bcemup-
HOW  TOProBOW  OpraHM3auum
(BTO) Ha rocynapcTeeHHyto nonn-
TVKY NO NOAAEPXKKE MPOMBILLNIEH-
HOCTW NpOLLe 1 HarnAagHee BCEro
OUEeHMBaTb Yepe3 MpusMy Kpu-
3nca 2008-2010 rr,, Tonbko bepsa
3a ycnoBme 1o, Uto Poccua yxe
asnaetca uneHom BTO. [loknaa-
UMK HAMOMHWI ayauTopuu, 4To
8 2009-2010 rr. IMEM no 3akasy
MUHWCTEPCTBE  MPOMBIWEHHO-
ctm u Toprosnu PO nposoauwn
oueHKy 3ddeKTMBHOCTY Mep ro-
CyAApPCTBEHHON NOAAEPXKKM NPO-
MBILNEHHOCTH B YCIIOBMAX MUPO-
BOro $VHaHCOBOTO Kpui3mca.

AnekcaHap  lpuropbes  oT-
MeTUA, YTO MpUMEHEHne Mep
NOALAEPXKM MPOMBbILINEHHOCTH,
Xopouwo 3apeKkomMeHa0BaB-
wwx ceba B Poccum B Kpusuc
2009-2010 rr., gna uneHos BTO
KpaviHe 3aTpyaHeHo: npamble

cybcvany  3anpeujeHbl, UHble
bopMmbl, TaKMe Kak TaMOXKeHHble
perynvpoBaHue, BecbMa orpa-
HuyeHbl. OAHaKo, MO MHeHuo
JKCMepTa, MNOMHOCTbIO OTKa3bl-
BaTbCA OT HAKOMIEHHOTO OMblTa
NOAAEPXKKM MPOMbIWNIEHHOCTU
He LUenecoobpas3Ho, ero npo-
CTO AOCTAaTOYHO aA[anTMPOBaThb
noa TpeboBaHMA HOBbLIX YyC/0-
BUI. [loknagumk coobLmn, 4to
NoAAep)Ka MPOMbILWNIEHHOCTY
CcTpaH-uneHos BTO nponcxoaut
B «CKpbITOV» dopme nyTem ee
BK/IOUEHMA B TaKue nporpam-
Mbl, KaK Mepbl Mo IHeprocbepe-
XEHWIO 1 MO CHUXEeHWo yulepba
OKpyXatoLen cpege.

B kauecTtBe npumepa TOro, Kak
pa3BuUTble CTPaHbl MOAAEPKN-
BAlOT HALMOHANBbHOTO MpPOoun3-
BoanTensa AnekcaHgp [pwuro-
pPbeB YKaszan Ha NOAAEPXKY
komnaHun Boeing: 3a nepwuof
1992-2004 rr. o6bem Mep noa-
nepxku (nopgaepxka HWOKP
n 00pa3oBaHWA, HaNorosble
NbroTel, cybcmanpoBaHve o6-
nnraumn) co CTopoHsbl Mpasu-
TenbctBa CUA coctasun 24
MAPA 0O1ap0B.

AnekcaHap lpwropbes noapoob-
Hee pacKpbiN NpUMepsbl rocysap-
CTBEHHOW MNOAAEPXKKM MPOMbILL-
neHHoctn B Kutae n CUA. Tak, B
Kntae wmcnonb3yetca mexaHu3m
«CKPBITOro  CyocuanpoBaHua» —
NbrOTHOE  KpeAMTOBaHMe yepes
6aHkn. o AaHHBIM  3KCnepTa,

CyMMa IbrOTHbIX — Kpeau-
TOB TOMbKO 3a 2010 1. Tpem
KPYMHEAWNM  KMTaNCKUM
npown3soanTeENamM COMHEeY-
Hblx nadenen (LDK Solar,
Suntech Power 1 Yingli
Green Energy) coctaBwna
OKOJO 38 MNpA A0JNapos.
[pyrum npumvepom asnsaet-
ca CLWA, rae ncnonb3yetca
coueTaHne MpAMbIX rPaH-
TOB  («MacKMpoBKa»  Mof
HVIOKP) v nporpamm pas-
BUTWA OTAENbHbBIX LUTATOB.
Mo AaHHBIM - AOKNafuMKa,
oblwaa cymma npasuTenb-
CTBeHHbIX rpaHToB B CLUA 32
2009-2010 rT. Ha NPOEKTbl BO306-
HOBAIAEMBIX MCTOUHNKOB IHEpPrin
(BW3) cocTauna okono 17 mnpa
[ONNapoB.

AnekcaHap puropbes ocobeH-
HO aKUEeHTMPOBan BHUMAHMeE,
4yto B ycnosuax BTO TexHuye-
CKOe perynmpoBaHue CTaHo-
BUTCA BaXXHelWWM SNeMeHTOM
NPOTEKUMOHUCTCKOM MNOAUTUKM
rocyfapcTea, Npu 3TOM Takow
MepOW NONb3YITCA BCe CTPaHbI-
yneHbl BTO 6e3 wuckmouyeHus.
Kak oTMmeTun 3KcnepTt, npose-
CTV YEeTKYIO rpaHb mexay Heob-
XOAVMbBIMI Mepamy B 0bnacTu
TEXHWNYECKOrO pPerynmpoBaHmna
M WUCNOMb30BaHMEM  HalWo-
HaNbHbIX TEXHUUECKMX HOPM B
KauecTBe MpPOTEKLUMOHUCTCKOTO
UHCTPYMEHTa B OOMbWMHCTBE
CNy4yaeB OYeHb CJIOXKHO, 4TO

HOBOCTW OTPACIIN

no3gosndeT 06xoanTb Gopmarnb-
HbI1 3aMpeT Ha Takue Mepbl CO
CTOpOHbI BTO.

B 3ak/noueHve CBOEro BbICTY-
nnenva AnekcaHap [puropbes
pe3ioMMPOBan, UTo, HECMOTPA Ha
npofeknapupoBaHHbie BTO Lenn
0 cBobope TOprossne, CTpaHbl-
YYaCTHMLB YMENO MCNONb3ytoT
Metownecs mexaHmambl BTO gns
3aLWKMTbl CBOMX MPOU3BOAMUTENEN.
[loknagumk oTmMeTwn, 4To poc-
CUACKMM KOMMAHWAM HaAo akK-
TYBHEE MCMOb30BaTh MMEOLIN-
eCA MexaHu3Mbl ANA OTCTanBaHWA
CBOVIX WHTEPeCOB, B TOM 4ucfie
C OTCBIIKOW K MWUPOBOMY OMbITY,
TaK Kak rocygapcTBO He Bcerga
CMOCOBHO OLeHNTb MMeloLLvecs
Yrpo3bl A8 NPOMbILLNEHHOCTH.

IMo uHgpopmayuu omaoena no
CBA39M C 0OUECMBEHHOCMbIO
WIEM

Komnanua ROCKWOOL o6baBnsAeT o pnHaHCOBbIX pe3ysbTraTax nepBbiX
AeBATN mecsaues 2012 roga n ysenuymBaeT NPOrHo3bl Ha rop,

pynna komnannin ROCKWOOL

no MTOram nepBbix 9 mecaues
2012 rofa [eMOHCTpupyeT yBe-
NIMYeHne NpoAax Ha 8% no cpas-
HeHWIO C aHaNOMMYHbBIM MoKa3aTe-
nem 2011 ropa. Ana ROCKWOOL
Russia Group B TpeTbem KBapTane
2012 roga npom3oLWNo HeCKob-
KO BaKHbIX COObITWI: [eHepanb-
HbIl AMPEKTOP KOoMMaHunm Huk
BuHc nonyunn Mepanb [1puH-
La-koHcopTa [aHnn XeHpuka 3a
LIOCTUXEeHUA B chepe 3Heproadh-
deKTMBHOCTY, KOMMaHWA 00b-
ABMNa 06 WTOrax sHeproayamuTta
3naHuin B CaHkT-leTepbypre,
Hosblt NpoaykT ROCKWOOL ana
YaCTHbIX noTpebuTenen JlanT
bartc CKAHOWMK nonyunn npe-
Mo «ToBap rofja.

KpaTkuin  0630p  dUHAHCOBbIX
pe3ynbTaToB [Pynnbl KOMMNaHU

MPOMbBIWAEHHbBIV STEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012

ROCKWOOL no scemy mupy 3a
nepsble 9 mecaues 2012 ropa u
MNPOrHO3bl Ha UTOMM rofa:

- MNpopaxm B nepsble 9 MecALEeB
2012 ropa sblpocan Ha 8% no
CPaBHEHMIO C aHaNOrMYHbIM ne-
pvogom 2011 roga.

- EBIT 3a nepsble 9 mecaues 2012
cocTaBuna 814 MmnnnMoHoB AaT-
CKMX KPOH, YTO Ha 239 munnn-
OHOB KPOH, MM Ha 42% Bbllle
COOTBETCTBYIOWErO  MOKa3aTens
2011 ropa.

- [pynna oxwupaet ysennueHua
YNCTON NPUOBLINK Ha 6% MO KUTO-
ram 2012 roga.

- [porHo3 yuctori npubbinn B
2012 ropy nocne Bbinnat MUHO-
PUTaPHbLIM MHBECTOPaM MPOrHO-
3UPYeTCA Ha YPOBHE He MeHee
700 MUNIMOHOB AATCKMUX KPOH, B

TO BPEMA Kak MPexHne NporHo-
3bl npegnonarann 650-700 mun-
JIMOHOB [ATCKMX KPOH.

+ VIHBeCTMUMK, 33 BblUeTOM Cae-
JIOK MO CAVIAHMIO U MOTOLLEHNIO,
Tenepb OXMOAOTCA Ha YPOBHE
1,000 MUNAIVIOHOB JATCKMX KPOH.

- Hosbit npepcepatens Cose-
Ta aumpektopoB  ROCKWOOL
International 6yneT Ha3HaueH 18
anpenda 2013 roga.

NTorm nepBbix 9 MmecAueB
2012 ropa pnAa  KOMMOAHUN
ROCKWOOL panu oCHOBaHUA
ONA MOBbLIWEHNA MPOrHO3HbIX
unmdp no mtoram rofa. B uact-
HOCTW, MPOrHO3 POCTa YMCTOM
npubbINM NO UTOram rofa yse-
nnyeH ¢ 5 0o 6%. Poccuncknm
PBIHOK Tenaon3onaumMm Haxo-
OUTCA B CTabubHOM COCTOSA-

HUWM 1N AEeMOHCTPUPYET yCTOW-
YUBbIV POCT.

Ha 3anagHoeBponenckom poiHke
TeNNoU30MALMN B TPETbEM KBap-
Tane 2012 ropa Habnoganach
TEHAEGHUMA K CHUXEHWUIO MOKY-
naTenbCckoro Cnpoca, OAHaKo 3a
CYeT yBennueHvAa LUeH Ha npo-
LOYKUMIO UNCTble MPOodaxM OCTa-
JINCb Ha TOM e YPOBHe, 4TO 1 B
TpeTbem kBapTane 2011 roga. Oc-
HOBHble eBPOMNencKne poiHKK — B
fepmanHuy v OpaHUMY, OEMOH-
CTPUPYIOT MO3UTVBHOE Pa3BUTME.

B CesepHoi Amepuke, ocobeH-
Ho B CLUA, npopaxn ROCKWOOL
NPOAOMKAIOT aKTUBHO pacTu. B
A3MN TaKkKe COXPaHAETCA BbICO-
KM CnpocC Ha nokapobesonac-
HYl0 Tennon30nALMIO.

Mpecc-cnyx6a ROCKWOOL CHI
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Utorn ®opyma «SMART GRID & METERING / ;
UHTEJIJIEKTYAJIbHbBIE CETU U CUCTEMbI USMEPEHU»

I Y’YW 1
1

'I 5 HoAbps 2012 roaa 3asep-
wwn ceoto paboty lep-
BbIi MexxayHapoaHbih opym

«SMART GRID & METERING /
VIHTEJIJIEKTYAJIBHBIE CETW U
CVCTEMbI M3MEPEHWW»

®opym coctoanca 15 Hoabps
2012 rofa B roctuHumue Radisson
Blu  Belorusskaya, Mocksa.
®opym  NpOLEMOHCTPMPOBAN
OoCTpyl0 HeobXoAMMOCTb CO3-
[aHWA TakKoW KPOCCUHAYCTpU-
anbHOV nnowangku ana obCyx-
neHns KoHuenuun Smart Grid,
Kak OCHOBbI ANA AanbHellero
Pa3BUTUA  TEXHONOMMUYECKOTO,
MHOOPMALVOHHOTO 1 SKOHOMMU-
YECKOro B3aMMOLENCTBUA MEX-
Iy BCemy CyObeKTamu pbiHKa, a
TaKXe VHTerpauuy tenekommy-
HWKAUVOHHOW 1 3HepreTuue-
CKON MHOpacTpyKTypbl. Dopym
6bl71 OTMEUEH YYaCTHUKaMK, Kak
MacliTabHoe 1 3HaunMmoe Mepo-
npuATne, N eANHCTBEHHOW MNo-
waakom, obbeanHusLen bonee
300 ageneratos - npodeccrmoHa-
noB v GU3HeC-MaepoB oTpac-
nen JHepreTukn n Tenekoma.

Tematnka Qopyma BKIOYana
aHanM3 TeHOEHUMN pa3BUTUS
OTPacM  3NeKTPO3HepPreTUKY,

ee perynMpoBaHua ¥ CTaH-
fapTvsaumuy,  cTpatermyeckue
M SKOHOMMYECKMe  acreKThbl

M OUEHKM MNepcrnekTns pas-
BUTMA Smart Grid, npakTuky
BHeAPEHMA, BKMOYaA pacnpe-
OeNeHHble WHTeNnneKTyanbHble
CUCTEMbBI M3MEPEHWI, pa3BUTHE
M ynpaenexHue Bo306HOBNAE-
MbIMW UCTOYHUKAMUN SHEPTUN,
NepCcneKkTVBbl HOBbIX TEXHOMO-
it 1 06opynoBaHMA, BOMPOCH
pa3sutna VT cuctem, 6esonac-

HOCTW nNepefaun 1 o0bpaboTKm
JAHHbBIX, OMbIT Peanu3oBaHHbIX
npoekToB B Poccmn 1 B EBpoO-
ne.

Obcyxpanca Takxke rnaBHbI
BOMPOC, BOMHYWOWMIA  yyacT-
HUKOB - KOHLeMnuua co3faHus
NHTENNeKTYaNnbHbIX  dHepretu-
YeCKnx ceTel, akTUBHbIX CeTen
C ABYCTOPOHHEW CBA3bIO, Mo-
3BONAKOWEAA Ha TexHonormye-
CKOM W ynpaBneHyeckom ypoB-
He pelaTb K/loyesble 3agaun,
CBA3aHHble C HeproddpdekTns-
HOCTbIO ¥ COKpaljeHVeM 3Hep-
ronoTepsb, 3PEKTUBHOCTbIO
ynpasneHus 3sHeproceTamu n
CUCTEMAMM, KOMMEeHCauuu He-
OAHOPOAHOCTM  noTpebneHua
BCIIEACTBME  DHEPreTUYecKumx
«MVKOB» W «MNPOBanoB», UHTe-
rpaumnen TenekoMmyHUKaLMoH-
HOW 1 3HepreTnyeckon nHdpa-
CTPYKTYpbl, B3auUMOAENCTBUEM
reHepvpylowmnx, nepeaamowmx
M pacnpefennTenbHbliX CceTeln,
ynpaBneHuemM He TONIbKO Mpo-
M3BOACTBOM M TPAHCMOPTUPOB-
KOW 3N1eKTPO3HEPrnn, HO 1 Mno-
TpebneHvem.

CneunanbHble
Dopyma:

roctn/cnu Kepbl

Miguel Toledano, npo-
rPamMMHbIZ  AMpekTop  Smart
Grid,  Cullen  International,
Hiroshi ~ OTA,  International
Telecommunication Union, Jo-
MnHnK Dau, npegcenatens co-
BeTa AupekTopos, JHen OlK-5,
Mropb KOXYxOBCKNIA, reHepanb-
HbIl  ANPEeKTop, AreHTCTBO MO
NPOrHO3MpoBaHuio  HanaHcoB
B JIeKTpOo3HepreTuke, Anek-
caHap IxvHuyapanase, AMpeKkTop
no  HOPMATUBHO-TEXHUYECKUM

Bonpocam OIBY «P3A», Coset-
HVYK MuHucTpa MuHaHepro PO,
Anekcen KoHeB, AMPEKTOp Mo
nHHoBauumam  QOrbY  «Poccui-
CKOe 3JHepreTMyeckoe areHT-
cTBO», MnH3aHepro Poccuu, Ko-
OpAVHATOP  TEXHOMOMMYECKON
nnathopmbl  «MHTennekTyanb-
Has 3HepreTnyeckad cucrTema
Poccum»,  Omntpun [oBOpPOB,
avpektop, HIM «Coobulectso
notpebutenein 3sHepruu, Bna-
anmrp Jopodees, 3asefyowmnin
nabopatopuen  «MHTennekTy-
anbHaA  3Hepretmka», OWBT
PAH, Opuin Kyuyepos, rnaBHbii
HayuHbIn  coTpyaHuk OTgena
pexnumos sHeprocucTem, HTU
OCK E3C, Bnagumup CraHes,
HayanbHVK YNpaBneHua 3sHep-
roadpdeKkTMBHOCTY, Jlykoiin,
Omntpuin Typesuy, AMPEKTOP
N0 TeNeKOMMYHMUKAUMAM 1 NH-
bGOpMaLIMOHHBIM ~ TEXHONOTUAM
OAO «OCK E3C», Ynen lpas-
nenuna OAO «OCK E3C», Cepren
Libimban, 3amecTuTent Havanb-
HWKa AenapTameHTa MHpopma-
TM3auMmM ¥ BU3HEC-TEXHONOT WA,
XonauHr MPCK, Cepren LWwup-
TMH, 3aMecTUTeNb HayanbHMUKa
nenaptameHTa T, MPCK Ypana,
Omutpuii HoBMUKWIA, 3amecTu-
TeNb PYKOBOAUTENA  LEHTPa
CUCTEMHbBIX  WUCCNeAoBaHU W
paspabotok WIC AAC, HTU
OCK E3C, Bacunun 3ybakuH,
HauanbHVK [enapTaMeHTa Ko-
opAVHaALMM SHEProCcObITOBON 1
onepayroHHOM AeATeNbHOCTY,
Jlykonn, AnekcaHap KykaHOB,
ANPEKTOp no paboTe C roccek-
TOPOM W CTpaTernyeckum npo-
exkTam, BboimnenKom wu mHorue
apyruve...

B kaxpon ceccun bbinu npen-
CTaBneHbl  nyyuine  foKnaabl
3KCMepTOB ¥ MpeAcTaBuTenei
BelyWMX WIPOKOB Tenekoma
M 3HEPreTUKKM, Takxe Npowmn
[BE VHTEPAKTUBHbIE JUCKYCCUN
no Havbonee OCTPbIM BOMPO-
cam: «CTaHgapTel Ana wHTen-
NEeKTyalbHbIX 3HEproceten» u
«B0306HOBNAEMbIE  UCTOUHUKN
SHEprUv ¥ anbTepHaTVBHasA
SHepreTmka»

CnoHcopbl ®opyma:
3onoTon cnoHcop: IBM

CepebpsHble CMOHCOPbI:
Oracle Utilities, Ericsson,
Atos Worldwide IT Partner,
Compulink

CnoHcopbl ceccumn: ABB, SAP,
bunaiH busnHec

AHHa YanmaH,
«Venture Business News»

Mapk LUmyneBuny, 3amectutenb
MwuHUCTpa CBA3M 1 MAacCOBbIX
KOMMYHUKauuii PO

AnekcaHgp Kprnos,
1 OO0 HuHTerpa
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HOBOCTW OTPACIIN

Onpepenexbl Jlaypeatbl [pemun «<Bpemsa nHHoBauuim — 2012»

28H0ﬂ6pﬂ 2012 ropga B Mo-
ckBe, B «[pe3naeHT-Otene»

cocToanacb Top)KecTBeHHas Le-
PEMOHMA HarpaxaeHna Jlaypea-
ToB [lpemun B 0bnact MHHOBa-
un «Bpema mHHoBaumn — 2012»
- HEe3aBMCMMOW Harpagbl 3a [o-
CTUXKEHMA B 00MacTV MHHOBALIN-
OHHOW [eATeNbHOCTK, MOYYB-
wre oOLecTBeHHOE W [enoBoe
npvisBaHue.

Lenb lMNpemun - BbiABNEHNUE 1 NO-
owlpeHne Nyylmx MHHOBALMOH-
HbIX MPOEKTOB, a TakXe MPaKTUK,
HanpaBfeHHbIX Ha CTUMYIMPOBA-
HWe 1 BHeApeHWe MHHOBALIMOH-
HbIX Pa3PabOTOK.

Jlaypeatamu [Mpemnn-2012 ctanu:

B HomuHauum «MHHOBaLUWOH-
HbI NPOAYKT ropa»:

OAO «KoHuepH «Co3Besaue» —
KaTteropua «3neKkTpoHuka v MNpu-
6opocTpoeHmer»

B HomuHauum «TexHuyeckas
VHHOBALMA roga»:

OAO KoHuepH «OkeaHnprbop» —
KaTteropua «3neKkTpoHuka v Npu-
6opocTpoeHme»

B HomuHauum «CoumanbHas
MHHOBALMA roga»:

Komnanwua «Mera®oH» — Katero-
pua «[T 1 TenekomMmyHMKaLmm»

B HoMuHauum «Jlyuwmnii npoeKkT
No BHEAPEHMNIO NHHOBaLIA»:

OAO «Poctenekom» — Kateropua
«IT 1 TenekoMMyHMKaLm»

B HomunHauum «OpraHn3aumnoH-
HO-ynpaBneHYecKas
Luns rogan:

WHHOBaA-

I

Mapraputa ®epoceeBa, ASUS

MPOMbBIWAEHHbBIV STEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012

YYHO-TEXHNYECKOM W MHHOBALN-
OHHOW [AeATeNbHOCTU «IHeprus
6e3 rpanunuy (Mpynna «/Htep PAO
E2C») — KaTeropus «JHepreTunka v
SHeprocbepexeHvie»

B HommHauun «Jlyywmin npo-
eKT Mo nonynApusaLumn NHHO-
BALMIOHHOW OeATe/IbHOCT»:

OAO «PTW» — KaTeropus «onek-
TpoHuKa v MprbopocTpoeHe»

B HomumHauum «MNHHOBaALMOH-
HbI NPOAYKT rofa»:

OAQO «CeepcTanb» — Kateropus
«MeTannyprua»

B HomuHauum «CoumanbHas
VIHHOBaUUA rogax»:

000 «HuHterpa» - Kareropua
«Hayka 1 obpa3zoBaHue»

B HoMuHauuun «Jlyuwmit npoexkT
Nno BHeAPEHNI0 NHHOBaL»:

[ockopnopauna  «Pocatom» 1
000 «lleHTp >3HeproaddekTB-
HocT MHTEP PAO ESC» - Katero-
puA «SHepreTrka W JHeprocoe-
pexeHue»

B HomnHaunm «MHHOBaLUNOHHO
— aKTMBHaA KOMMaHWA roga»:

Asus — Kateropua «IT v Tenekom-
MYHVIKaLM»

B HoOMuHauum «Manbin MHHO-
BaLINOHHbIN MPOEKT rofa»:

Komnanma «WIRA» — Kateropua
«T v TenekoMMyHMKaLMIN»

B HomnHauum «OpraHn3aumnoH-
HO-ynpaB/fieHYeckas WHHOBa-
LuA roga:

3A0 «bAPC pyn» - Kateropua «IT
1 TenekoMMyHMKaUUN»

B HomuHauum «MHHOBaALMNOH-
HbIl NPOEKT rogax:

Oryn PAMI «PNA HosocTtu» - Ka-
Teropua «CMW 1 maccoBble Kom-
MYHMKaL >

B HomwuHauuu «Jlyywwmin npo-
eKT no nonynsapusauun BeH-
UYYPHOW AeATENbHOCTU»:

«Venture Business News» — KaTte-
ropua «CMW 1 maccosble KOMMY-
HUKaLMW»

B HomwuHauumu «Jlyywwuin npo-
eKT No nonynApusauumn MHHO-
BaLMOHHON [eATeNbHOCT»:

VIHTepHeT-XypHan «HaHOTeXHO-
NOTUK B CTPOUTENbCTBE» - Kare-
ropua «CMW 1 MaccoBble KOMMY-
HUKaL >

B HoMuHauun «Jlyywmin npoexT
Nno BHeAPEHUI0 NHHOBAaL»:

MexayHapoaHbin asponopT Le-

pemeTbeBO — Kateropua «TpaHc-
nopT v MawmrHOCTpoeHMe»

B HomuHauum «MNHHOBaLMOH-
HaA nporpamma roga»:

OAQO «Poccuinckmm  baHk nofg-
OEePXKKM  Manoro W CpeaHero
npeanpuHYMaTenbCTBa» - Katero-
pua «DUHAHCOBbBIN CEKTOPY

B HoMuHauum «3a 3¢pdeKTus-
HOoe BHeApeHue VMHHOBaLUA B
MUKPOPUHAHCUPOBaHUN»:

3A0 «KpeantHbit Coto3» - KaTero-
pyviA «OVHAHCOBbIN CEKTOP»

B  HomuHauun
roga»:

«OTKpbITNE

LleHTp TexHonorum v MHHoBaLU i
PwC — Kateropus «busHec 1 Cep-
BUC»

B HomuHauum Jlyywmn npo-
eKT no nonynAapusauumn NHHO-
BaLIVIOHHOI eATENIbHOCT»:

OAOQO «PXK[» — Kateropwua «TpaHc-
nopT ¥ MawmrHOCTpOeHME»

B HomMuHauum «/HHOBALMOH-
HO-aKTMBHasA KOMMaHUA roga»:

OAQO «Cunosble MalnHb» — Ka-
Teropua «TpaHcnopT 1 MalmnHo-
CTpoeHme»

B HoMmnHauuu «MIHHOBaLMOHHO
- aKTMBHasA KOMMaHuA roga»:

VIHXMHPUHroBan KOMMaHuA
PB.C. — Kateropua «3HepreTuika 1
DHeprocbepexeHie»

B HomuHauum «TexHonoruue-
CKas MHHOBALMA roga»:

OAO  «MO3CK» - Kateropus
«JHepreTvka U dHeprocbepexe-
HUe»

B HomnHaumn «Jlyuwumin npoekT
Nno BHeAPEHWI0 NHHOBaLNn»:

Komnanua «KOMWP» nog ynpas-
neHvem YK «TexHonorua [pynn»
— Kateropus «3konorva n pecyp-
cocbepexeHne»

B HomuHauum «MHHOBaLMOH-
HbI NPOAYKT roga»:

«MpocToit 6usHec» — Kateropus
«bur3Hec n cepBmC»

B uncne aunnomaHTtoB [Mpemum:
Tunorpadus «eTpoBCKMI NapK»;
MexayHapoaHbin - MockoBCKuii
KNy6 He3aBMCHMBIX YUEHBIX.

B umcne BpyuyaBlIMX KOMMaHW-
AM Harpagbl: CeHueHa [puropui
lBaHOBWY, COBeETHMK MuHMUCTPa
SKOHOMMWYECKOro pa3BuTua Poc-
cuiickon Qepepaun; MunexumH
AHgpen  Bnagumuposud,  npe-
3naeHT NCCNeAoBaTeIbCKOro
xonanHra POMWP; Kommccaposa

TatbaHa AnekceeBHa, AekaH Bbic-
Wel WKOMbl MapKeTUHra 1 Pa3Bu-
Tns 6usHeca HIY BLWS; OgmHLos
Hukinta Mropesuny, ncnonHntens-
HbIl  aupektop AHO «Mopgep-
Hu3aumay; KonbuyrvH [muTpun,
PYKOBOAMTENb HaMpasfeHna Mo
cBA3AM  C  NpodeccroHanbHbl-
mn coobuecteamn  OAO «MTC»;
KenesHos Buawmd, pykosoamtenb
[lenapTameHTa N0 BHEWHNM KOM-
MyHMKaumam  «LleHTpa 3Hepro-
addektmeHoCcT VHTEP PAO EC»;
MaHouneHko EneHa, pykoBoam-
Tenb [upekummn no ceAzam C 0b-
LeCTBeHHOCTbIO «LleHTpa sHepro-
adpdekTmBHOCTM NHTEP PAO EC»;
Epmakos Buktop [letposuy, reHe-
panbHbIA AnpeKTop Poccninckoro
AreHTCTBa NMOAAEPXKKM Manoro u
cpenHero ©6usHeca; bpbiranos
AnekcaHap KOHCTaHTUHOBWY, re-
HepanbHbIA OUPEKTOP KOHKypCa
YHVIBEPCUTETCKNX MPOEKTOB «Ky-
OOK TEXHOBAL|NN».

Beaywmm LlepemoHnn BbiCcTynmn
Matse [aHanonbCkmm, poccuii-
CKMIM  XKYPHANUCT, TeaTpasbHbii
PeXMUCCEP, OOLIEeCTBEHHbI -
ATenb ¥ OecCMeHHbI Bedyw it
pPaaMoOCTaHUMK  «IX0  MOCKBbI».
«Halwa ¢ Bamu »KM13Hb He TOJbKO B
delicbyke v TBUTTEPE, 1 3a4aCTyI0
Mbl HE BUAVIM BeLLie BOKPYT cebs.
He BMaMm TOro OrpomMHOro Ta-
NaHTa ¥ Tex yCUnniA, Kotopble ca-
Mble pasHble Noan BKNaAblBaloT B
OKpYyXatoLmi Hac mup. CeroaHa
Mbl Harpafaem Tex, KTo fenaet
3TW 3amevaTesibHble NPOAYKTbl 1
TexHonoruu. To, 4To Bbl Aenaerte,
MMEET He TOMbKO MaTepmanbHyto
COCTaBNALLYIO, HO elle un 3CTe-
TUYECKYIO, MEHTANIbHYIO W Camoe
rMaBHOE 3TUYECKYID COCTaBAAIO-
wyto. [oTomy 4yTO TE MPOLYKTHI,
KOTOpblE Bbl AenaeTe ANA XKU3HM
N0AeN, UMeIOT TMraHTCKoe BOCTN-
TaTeNlbHOE BO3AENCTBMEY,~ CKa3as
Matsen [aHanonbCKMK, OTKPbIBaA
LlepemoHuio.

Mpemna  «Bpema  MHHOBaLWM»
nHummposaHa QonHgom «Couu-
anbHble MPOEKTbI 1 MPOrpamMmmbl»
npn nopaepxke MuHMUCTEpPCTBa
3KOHOMMYEeCKoro paszsutua PO,
MUHMCTEPCTBA CBA3M 1 MACCOBBIX
KOMMYyHVKaLuii PO.

[eHepanbHbIi napTHep [Mpemun
— «lleHTp 3HeproaddeKTMBHOCTK
MHTEP PAO E3C».

[eHepanbHble MHOOPMALMOHHbIE
napTHepbl:  VIHGOPMALMOHHDI
noptan Coseta npw [NpesnaeHTte
MO MOAEPHM3aUMK SKOHOMUKN 1
MNHHOBALMOHHOMY Pa3suTuio Poc-
cun - i-Russia.ru; AreHtcteso PUA
HosocTn.




MPOMBbILTEHHbIA SNIEKTPOOBOTPEB

OnbIT KOMNAaHNN
«CCToHepromMmoHTax»
no o6bopyaoBaHunIo
06beKTOoB
Knpunwckoro

HI3 cucremamn
aneKTpooborpesa

B 2012 rogy OAO
«CypryTHedTeras» BbiBeNo
Ha NPOEKTHYI0 MOLHOCTb
KOMMJIeKC no rny6okon
nepepa6otke HedTN
(rmapoxkperuvHr) Ha 000 «MO
«KupunuwnnedpreoprcnHres»
(Knpuwickun HM3,
JleHnHrpaackasa o6nacrb).



A.J1. MocmHukos,
 3amecmumerib
2eHepasnbHoz0
dupekmopa 000 «CCT»

C.A. Manaxos,

pyKkosooumese

] HanpasneHus omoena
. paszsumus OO0

«CCToHep2oMOHMax»

OLHOCTb KOMMMIEKCa rmapo-

‘ ‘ KpPEeKMHra coctaBuT 4,9 mun-
JINOHAa TOHH MasyTa, CTOW-

MOCTb - 88,3 munnnapaa pybnei. 31o
MO3BOMUT KOMMAHUN yBENUUYUTL MPO-
M3BOACTBO CBET/IbIX HeGTENPOAYKTOB
Ha 3,5 MUAIMOHa TOHH. B uyacTHOCTH,
[ONONIHWTENBHO OyAeT MPOW3BOAMTL-
ca 550 TbicaYy TOHH 6eH3uHa, 1,1 Mun-
JIOHA TOHH KepocnHa, 1,240 munnmo-
Ha TOHH AM3enbHOro TOMIMBA MO CTaH-

faptam "EBpo-4" Mocne oTnagku Kom-
nneKca rMapoKPEKMHra KOMIaHWA nna-
HUPYeT HauaTb peanu3auunio NpoekTa
CTPOWTENbCTBA YCTAHOBKM  KaTanuTu-
YecKoro KpeknHra Ha Kupuwckom HI3.
Vctopusa Kupuuickoro Hedtenepepa-
6aTbiBatoLlero 3aBofa, TeppUTOpUanb-
HO pacnonoxeHHoro Ha Cepepo-3ana-
Jle CTpaHbl, BOAM3M GanTUNCKUX Mop-
TOB, BeOeT CBOW OTCcYyeT C 22 MapTa
1966 roma, koraa noTpebuTensm Gbinu

I"

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB




OTMpaBfeHbl NepBble TOHHbI MPOAYK-
umn. C Tex nop npeanpusaTre cHabxaet
HedTenpoayKTaMn BeCb PErnoH. YcTa-
HOBJ/IEHHaA MOLLHOCTb NO NepepaboT-
Ke HedTU coctaBnaeT 17,3 MIH. TOHH B
roa. PaBHoMepHadA 3arpy3ka Npon3sBoa-
CTBEHHbBIX MOLHOCTEM Ha NPOTAXKEHNN
nocneaHnx neT MNoATBepXKAaeT CTa-
OUNBbHOCTL NPEeANPUATMA Kak COCTaB-
nALero 3seHa xonanHra «CyprytHed-
Teras», B KOTOPbI 3aBOA Bowen B 1993
rogy. Mo obbemy nepepaboTku HedTK
8 2005 rofly 3aBof Bbilien Ha pybexu,
NPEBLILLIAIOLLME erO MPOEKTHYIO MOLL-
HOCTb, — NepepaboTaHo 18,3 MIH. TOHH
HedTu.

000 «KNHED» aBnaeTca nuaepom on-
ToBOW TOproenn Ha CeBepo-3anage
Poccinm 1 npon3BoAnT BCe BUAbI TOMAN-
Ba, MPOAYKLMIO, NOMb3YIoLLy0Cs 00mb-
WM CMPOCOM B HEDTEXUMNYECKON 1
NAKOKPACOYHOM  MPOMBbILLNEHHOCTH,
Ha NpeanpUATUAX ObITOBOM XUMUN 1 B
CTPOWTENBHOW UHAYCTPUW. TOBApPHYIO
HOMeHKMNaTypy NpeanpuATMA COCTaB-
NAT He3TUNMPOBAHHbIE aBTOMOOWIb-
Hble 6eH3MHbI, A13ebHOe TOMMBO, TO-
MMBO ONA PeakTUBHBIX [ABWraTenew,

MPOMDbILWEHHbBIA SNEKTPOOBOTPEB

Ma3yTbl, HehTAHbIE OUTYMbI, YrNeBOAO-
POLHbIE CXKMPKEHHble rasbl, HedTAHas
apomaTiKa 1 pacTBOpUTENK, nonman-
KNOEeH30M, NUHENHbIN ankunbeHson,
HedTAHble MapadyHbl, CepHada K1CIOTa,
cepa, KpOBENbHblE MaTepuransl. 3aBoa
NpPOoV3BOANT OKOSIO 80 HaMMEHOBaH W
HedTenpoayKTOB 1 SKCMOPTMPYET OKO-
10 80% NPOLIEHTOB CBOEN NPOAYKLNN.
OHa KOHKYpPeHTOCNOCO6Ha, BbICOKOKaA-
yecTBeHHa ¥ aKonornuHa. CerogHs 3a-
BO[, BbinyckaeT okono 30% Bcero ma-
nocepHUCToro Tonamea Poccun. eo-
rpadua pbiHKa CObITa NPoAyKUMK Ypes-
BblYAMHO IMPOKA: OCHOBHbIE Hanpas-
nenua - CeBepo-3anaaHbit pervoH PO,
3anaaHan v BoctouHana Espona.

N3 ropa B rog OO0 «KNHED» mopep-
HU3MPYET CYLLEeCTBYIOLYIO MPON3BOA-
CTBEHHYI0 0a3y. Ha npeanpuatin pea-
NIN3YETCA MHHOBALMOHHAA CTpaTervs,
KOTOpasa B KayecTBe MNPUOPUTETHbIX
onpeaennna 3agadys No3TanHOM MO-
AEPHV3aLMM TEXHONOTMYECKOW CXEMbI
npeanpUATAA C LIENbIO NOBLILIEHNA Ka-
yecTBa BblMyCKaemowr npoayKumu, Co-
KpaLleHWA 3KCMIyaTaluMOHHbIX 3aTpaT,
noBbllleHVa 6e30nacHOCTV NPOn3BOa-

CTBA U COXPaHEeHUA cpefibl OOUTaHWS.

MpennpuATe pPa3BMBAETCA W CTPOUT
nnaHbl, cnefya TeHAeHUMAM MUPOBOM
HedTenepepaboTKnM U UCXOAA U3 XKK3-
HEeHHOW HeobxoanmoCTh. B TexHuue-
ckoit nonutvike KMHED Bceraa Gbinn
1 OCTalOTCA MPUOPUTETHBIMM BOMPOCH!
COBEepLIEHCTBOBAHMA MPOLIeCCOB, MO-
[epHU3aLMN 1 TEXHUYECKOrO NepeBo-
OpYeHMA NPOV3BOACTBA, @ KOHEYHO
Lenblo - AanbHenlee MnoBbllleHne Ka-
yecTBa npogykumn. B 2003 rogy Hava-
NIOCb CTPOUTENBCTBO KOMMJIeKca riy-
6oko nepepaboTky HedTH Ha baze ru-
APOKPEKMHIa MasyTa. 370 cTpaTernve-
CKIM BaXHbIN NPOEKT komnaHun «Cyp-
rytHedTteras». C MycKOM 3TOrO KOM-
nnekca rnybunHa nepepaboTkn HedTu
nocturHet 75%. llocne 3aBeplieHuA
CTPOUTENbCTBA MMAPOKPEKMHa OyaeTt
peanu3oBaH MPOEKT KaTanuTUYeCKo-
ro kpekmnHra. OgHOBPEMEHHO paccMa-
TPUBaeTCA BO3MOXHOCTb CTPOUTENb-
CTBa BTOPOW ouepean KOMMIeKca ry-
60oKoW NepepaboTkn HedTH C LIMPOKMM
BHEAPEHVEM NPOLIECCOB HEDTEXVIMUIN,
leHepanbHbin - aupekTop OO0  «KK-
HE®» Bagum EsceeBny ComMoB Ha

MPOMbBIWNEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHME, Ne4/2012



npecc-koHdpepeHuun B depane 2012
ropa coobuwmn, uto 8 2011 roay 8 OO0
«KMHE®D» ocBoeHO oKono 26 Mnpa. py-
6neit, UTo NO3BOANIO 3aKOHUUTL CTPO-
NTENbCTBO NEPBOW OYepenn KOMMIeK-
ca rnybokon nepepaboTkM  HepTu.
MpoBeneHbl MycKOHanagouHble pabo-
Tbl, KOMMAEKCHble UCMbITaHWA 1 BBOA B
SKCMyaTaUmio Creayiownx OObeKToB
NepBOro MyCKOBOrO 3Tana KoMMekca
rnybokon nepepaboTkn HedpTu: yCTa-
HOBKM rvapoaenapaduHmzaumn J1-24-
10/2000, BTOPOro notoka YCTaHOBKM
noyyYeHna 3nemMeHTapHON Cepbl, a Tak-
xe MNIB-2 - noacTaHumu rnyooKoro BBO-
713, OT KOTOPOW OCYLIECTBNAETCA SHEpP-
roCHabxeHne OObeKTOB KOMMMeKca
rnybokowt nepepaboTkm HedTw 1 fel-
CTBYlOLlEN YacTu 3aBofa. Kpome Toro,
OCYLWIECTBAEH MYCK YCTAHOBKM SKCTPaK-
TUBHOW ONCTUNNALUN. YCTaHOBKa J1-24-
10/2000 obecneunna 3HauuTeNlbHOE
ynyJylleHne KayecTBa  BblMyCKaemblx
BMOOB AM3enbHOro tonnvea. [ocTpo-
eHHaa no npoekty OO0 «JleHrnnpo-
HedTexyImM», YCTaHOBKa MPK UCMOMb30-
BaHWM COBPEMEHHbBIX KaTanM3aTopos
TMAPOOUUCTKM 1 ruapoaenapaduHm-
3alMV CNOCOOHa NMPOW3BOANTD An3eSb-
HOE TOMINBO 3UMHIIX COPTOB C Y/bTPa-
HVI3KM COflEPKaHMeM Cepbl, MOMb3yto-
LleecA MOBbIWEHHbBIM CIPOCOM B POC-
CUMCKMX  KIMMATUYECKMX  YCIIOBUSAX.
Mpwv 3ToM, NepepabaTbiBasd B KayecTse
CbIpbA aTMOCHEPHbI ra30isb, MCMOSb-
3yeMmblii paHee B MPUrOTOBIEHWN Ma3y-
TOB, NpeanpvATIe AONONHUTENBHO NO-
nyyunT 6onee 800 TbICAY TOHH 3KONOMW-
YeCKM YMCTOro TOMMIMBa.

CoBMECTHO  C  ycTaHoBkow  J1-24-
10/2000 NpOM3BOAMANCE MYCKOBblE
onepauuy Ha BTOPOM MOTOKe YCTaHOB-
KW MOMyYeHnA 3nemeHTapHOW cepbl,
NOCTPOEHHOW 1A NepepaboTKn cepo-
BOAOPO[A, MOJYYaeMOro Ha YCTaHOBKe
rmapofenapaduHmn3aLmm.

Peanu3auums npoekTa Takoro macuita-
6a HeBO3MOXHa 6e3 COTpyAHMYEeCTBa C
HafeXHbIMW 1 OMbITHBIMM MNOCTaBLUMKa-
MV NIHXEHEePHbBIX PeLleHUin 1 TeXHONo-
rin. OQHYM 13 NapTHEPOB MNPOEKTa Bbl-
cTynuna Mpynna komnaHum «Cneymans-
Hble CUCTEMbI V1 TEXHOMOT WY, KPYMHE-
WM POCCUNCKNIA MPOU3BOANTENDL CU-
CTEM 3M1eKTpooborpesa.

McTopua pazsutma otHoweHurn OO0

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

«CneumanbHble CUCTEMbl U TEXHOMO-
rum» 1 000 «MO «KnpuwmHedteopr-
CUHTEe3» Hayanacb euwe s 2003 rogy.
ViIMeHHO TOrga ObINO HayaTo CTPOW-
TENbCTBO KOMMAeKkca rnybokon nepe-
PaboTKM HedTU Ha KpynHelwem B Poc-
CUW VI eANHCTBEHHOM Ha CeBepo-3ana-
ne HedTenepepabaTbiBatolem 3aBofe.
[lo nepunopa yCTaHOBKM CUCTEM 3NeK-
Tpooborpesa ObINO elle Aaneko, Ho C
2003 rofma cCTany MNpPOBOAUTHCA KOH-
CynbTalMy MO BO3MOXHOMY Yy4acTuio
«CCT» B paHHOM npoekTe. B 2009 roay
FeHNPOEKTVPOBLUMKOM MPOEKTa, KOM-
naHunen  «JleHrmnpoHedTexmm», Obin
00bABNEH TeHAEep Ha MOCTaBKy CUCTEM
3neKTpooborpesa TpybonpoBoaos
N TexHonormyeckoro obopynosaHua
KOMMneKca rmapokpekmnHra. B teHaepe
NPUHANM yyacTne BCE WM3BECTHblE MU-
POBblE MPOW3BOAUTENN CUCTEM IMEK-
Tpooborpesa, Bkovaa «CCT».

TeHpep

TeHaep MO MPOMbIWNIEHHOMY  3Mek-
Tpooborpesy, NPOXOAVBLUWIA B FONOB-
Hom oduce Komnanum «CypryTHedTe-
ras», Obln pasfeneH Ha HeCcKosbKo OT-
[eNbHbIX NOTOB. B yCNOBUAX »KECTKOW
KOHKYPEHTHOW 60pbbbl C 3apybekHbl-
MV MPOW3BOAMTENAMMN KOMMaHWsA «Cre-
UManbHble CUCTEMbI 1 TEXHONOMM» 3a-
BOEBasa NpPaBo OCYLIECTBUTb MPOEKTH-
POBaHMe ¥ MOCTaBKY CUCTEM 3N1ETPOO-
6orpeBa Ha 06bekThl OO0 «Kupuww-
HedpTeoprcnHTes». BblMrpaHHbIA  NOT
Kacanca oborpesa yCTaHOBKM 3emeH-
TAPHOW Cepbl, MEXLIEXOBBIX KOMMYHWVI-
Kauum, NonoB HacocHbIx 1 KKlMoBcko-
ro 06opyaoBaHMA.

B TexHmueckom 3agaHuu Obinv 3afaHbl
XeCcTkne TpeboBaHWA Mo perynmpoBa-
HVIO U MUTAHWUIO CUCTEM 3M1eKTPO000-
rpeBa. [o0n10BHaA NpoeKTHasa OpraHn3a-
uma «JleHrnpoHedTeXUMY» YETKO KOH-
TponMpoBana WCNonHeHve 3TvX Tpe-
6oBaHWN. [lepen Hayanom MNpoeKTU-
poBaHuA Aenerauna «/leHrnnpoxHedTe-
X1May» MOCeTUMA LEHTPAbHBIA OGUC U
3aBof «CCT». B xope atoro Bm3smTa co-
CTOANOCh 3HAaKOMCTBO C MPOW3BO[-
CTBOM, MPOAYKUMEN U PYKOBOACTBOM
KOMMaHuK, bbina NpoBeieHa Npe3eHTa-
UV MPOEKTHOro oTaAeNa.

Bo BpemAa npoeKkTMpoBaHWA npeacTa-
BUTENM [eHepanbHOro MPOEKTMPOB-
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WWKa «/leHrnnpoHedTexm» OTMeYa-
N pa3BepHyToe NpeacTaBieHue npo-
EKTHbIX PeLleHi, NoNHOTY NpopaboT-
KM 1 CKOPOCTb NpoeKTpoBaHua. Oco-
OEHHOCTAMM [AHHOTO MPOEeKTa CTann
— OueHb HOosblLIOe KOMMYECTBO B3Pb-
BO3aLLMLLEHHbIX WKapoB, MHOroobpa-
3ve TemnepaTyp NOAAEPKAHMA U Cxa-
Tble CPOKM peanmn3aunm.

B cBA3W C peopraHv3aLmel, B cocTaBe
Mpynnbl KOMNaHWin «CneuranbHble Cn-
CTEMbI 1 TEXHONOrMW» Bbina Cchopmu-
POBaHa VHXMHNPUHIOBAA KOMMaHWA
«CCToHepromMoHTax». HoBasa KoMnaHmA
B coctaBe [K «CCT» obecneunana Bbi-
NOMHeHVie KOoMMnekca paboT no npo-
EKTUPOBAHMIO, MOCTaBKe, MOHTaXy My-
CKO-Hanagke 1 obCnyXmnBaHNIO CUCTEM
anekTpooborpesa. B fanbHeluem kom-
naHva «CCT3HEepProMoHTax» Mpoaos-
xuna paboty no npoekty ¢ OO0 «Jlek-
runpoHedTexum» 1 OO0 «0 «Kupw-
WVHepTEOPrCUHTES.

lNMpoekTnpoBaHue

Ha cTtaguv npoekTMpoBaHua crneuna-

mctamm komnaHnm  «CCTsHepromMoH-

Tax» ObINM BbIMOMHEHbI 12 NPOEKTOB

cnctem oborpeBa, BKJloYalolve Mo-

MVIMO MpOYero MHOXKeCTBO pacrpe-

AennTenbHbIX B3DbIBO3aLLMILLEHHbIX

YCTPOWCTB, TPacChl CUAOBbIX M KOH-

TPONbHbIX Kabenen. PaboTel No npoek-

TUPOBAHNIO MPOBOAVANCH C YUacTUeEM

BefylWWX MPOEKTHbIX MHCTUTYTOB He-

drexvmmyeckon otpacnv — OO0 «JleH-

runpoxedtexvmy, 1. CaHkT-leTepbypr;

OAO «HwxeropogH W HepTexnmnpo-

ekT . HuxHuin Hosropog;, OAO «u-

NporasouncTkay, r. Mockaa.

Bbinv CNpoeKTUPOBaHbl CUCTEMbI 3M1eK-

Tpooborpesa And Cneayolyx obbek-

TOB 3aBofa Mybokol nepepaboTku

HedTL:

B YCTaHOBKa MPOW3BOACTBA dNeMeH-
TapHOW Cepbl;

B YCcTaHOBKA MNpPOM3BOACTBA 3MeMeH-
TapHOW Cepbl C Y310M pereHepaumm
HacblLLeHHOro pacTeopa /[12A;

B [1pOV3BOACTBEHHbIE HACOCHbIE CTaH-
Lw;

B MexLexoBble  KOMMYHMKaUUK  TO-
BapHO-CbIPbEBOW 0a3bl CKMPKEHHbIX
YrneBooOPOAOB;

B MexuexoBble 3CTakafbl Tpybonpo-
BOAOB.
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OborpeBaemoe 0b6opynoBaHne/obbek-

Thi:

B VIMYNbCHbBIE VHUN;

B ypOoBHEMepbl PafiapHble, MarHUTHbIE;

B TeXHOMOMMYeCKKe TPYOONPOBOAbI;

M NOJTbl HACOCHbIX YCTAaHOBOK;

Il BOJOCTOYHbIE BOPOHKN;

B pesepByapsb);

B eMKOCTU XpaHeHNA XMHOMMHA.

MpoekTbl  CuCTEM  3neKTpooborpesa

6biV Pa3paboTaHbl Ha 6aze KoMMeKc-

HBIX TEXHUYECKMX PeLleHnis, 0byCnoB-

NEeHHbIX OCOBEHHOCTAMYI KOHCTPYKLNIA

oborpeBaemMblx O6BHEKTOB:

B CNoXHaA KoHOUIypaLums yposHeme-
POB BBUAY HanMuMsa BBIHOCHON LiKa-
nb;

H[loaBoa NWTaHWA K oborpeBaemMbim
VMNYbCHBIM TPYOKaMm, B TOM yuncie
OT KNEeMMHbIX MUTAIOLLMX KOPOBOK,
NOCTaBASEMbIX npovi3BoauTeNem

wkados KNIM 1 maywmx coBMeCcTHO
C NocTaBKkow oborpeBa Wkapos KNIT;

M [prMeHeHne ABOMHOro CNosA Teno-
n3onAuMm Ha obopynoBaHMK, Temne-
paTypa KOTOpPOro npesbilaeT pabo-
uyto TemnepaTypy kabens;

B [TpumveHeHve kabena MIC ona obo-
rpeBa KoprycoB pacxoaoMepoB Npu
Temnepatype nogaepxanua +155°C
(MCnonb3yeTca AnA Hanvea KNOKOW
cepbl).

[MpoeKkTMpoBaHvie  B3PblBO3aLLMLLEH-
HbIX pacnpefenmnTenbHbIX YCTPOWCTB
OCYLIECTBNANOCh COBMECTHO C HeMeL|-
Kol komnaHwue RSTAHL. Mo TpeboBa-
HUIO 3aKa34mKa, /18 3TOro 06opynoBa-
HVS COMMacoBbIBANIMCH HE TONBbKO 00-
yie TeXHUYECKU PELIEHUS HO U KaxK-
Abl 3N1EMEHT YCTPOWCTBA.

bnarogapsa [geTanbHOM  npopaboTke

NPOEKTHBIX PeLleHNit yAanoCh CHUA3NTb
6onee vem Ha 10% 0OLLYIO MOWHOCTb
CUCTEM INEKTPOOOOrPERa, MO CpaBHe-
HWIO C 3aABNEHHON Ha TEHOEPHOM 3Ta-
ne.

Bce npoekTHble pelieHns CornacoBbl-
BafICb C reHepasnbHbIM MNPOeKTMPOB-
wmrkom — 000 «JleHrunpoHedpTexM»
n yteepxpanncs OO0 «KMHED». Mpo-
eKT Obl/1 COrnacoBaH 6e3 3HaynUTeNbHbIX
3aMeyaHnit, NPy 3TOM Obil OTMEUEH Bbl-
COKMI ypoBeHb MpodeccroHanama
NpoeKkTNPOoBLYMKOB K «CCT», Kak B Ya-
CTN KacCaloLlenca HarpeBaTeflbHbIX Ka-
Oenem, Tak 1 B 4acTu Kacatollencs obe-
CneyeHva NUTaHWA 1 yNpasieHus cu-
CTeMm 3neKTpooborpesa.

MNocTaBka o60pyaoBaHuA

Mocne cornacoBaHua pabouen [OKy-
MeHTaUMM, B PaMKax 3aKloYeHHOro
porosopa, K «CCT» nocTaBuna B «Ki-
HED» 6onee 10 000 MeTpOB HarpeBsa-
TenbHbIX Kabenew, Takux Kak camope-
FYNMpYyoWMeca HarpeBaTtesibHble fieH-
Tol 1 0e3MyPTOBbIE PE3UCTVIBHBIE Ka-
6env TMO®, 6onee 22 000 MeTpoB Cu-
NOBOTO 1 KOHTPOJSIbHOTO Kabens, 60-
nee 350 coemuHUTENbHBIX KOPOOOK
PTB BO B3pbIBO3ALMLEHHOM MCMON-
HeHuKW. Tak ke Obiiv nocTaBneHbl 12
B3PblBO3aLUMLLEHHDIX pacnpepenu-
TeNbHbIX YCTPOWCTB C BMAOM B3PbIBO3a-
wmTbl 12GExedq IC T4, npoun3soacTsa
RSTAHL (Tepmanus), 4 wkada ynpas-
NeHnA 1 pacnpeaenmnTenbHoe yCTpon-
ctBo SIVACON no TexHomorum komna-
HuK SIEMENS, n3rotosneHHble B [onb-
e komnaHwen TP ELBUD. MNommmo 3T10-
ro, 6bino noctasneHo 150 cneymanb-
HbIX PYYHbIX BbIK/lOYaTENEN NPOM3BOA-
ctBa RSTAHL BO B3pbIBO3aLIMLLEHHOM
NCMONHEHNN A1 BO3MOXKHOCTM Heno-
CPEACTBEHHO Ha YCTaHOBKE VIMETb BO3-
MOXXHOCTb  MeXaHW4eCKoro BKJoYe-
HUA-BBIK/IOUEHVS  3M1eKTPooborpeBsa
Ha KOHKPETHbIX YYaCTKax.

BBMaOy KOMMIEeKCHOM MoCTaBKM 060-
PYOOBAaHWA 13 pasHbiX CTPaH, 60sb-
LWYI0 POSb Urpana TOUHasA 1 NPoLymaH-
Has KoopAVHaLMA paboTbl Npov3Boa-
CTBEHHbIX O/IOKOB, CHabXeHMa 1 Noru-
CTVKN. Ponb opraHmsatopa v Kypato-
pa BCEX B3aVMOAENCTBUIA MO MPOEKTY
B3ANa Ha ceba komnanua «CCTaHepro-
MOHTa». CreLmanmcTbl KOMNaHnn, nc-

MPOMbBIWNEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMMNEHME, Ne4/2012
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BJIOK-CXEMA KOMNAEKCA TMOPOKPEKUHIA 000
ﬂPOH%&?QHTEﬂbHOCTbm 4,9 MNH. TOHH

«KWH Eds
Brop

e i e e

nonb3ysi MHOTOMETHWIA OMbIT B chepe
YNPaBNeHUA NHXUHUPUHIOBBIMY MPO-
eKTaM, C yCnexom CNpaBnanchb C Tpe-
6oBaHMAMM 3aKa3zumka. Cpeont 3TUX
TpeboBaHWiA ObiNV CneuranbHble Tpe-
60BaHVA K NPOAYKLMK, Hanpumep no-
CTaBKa Ha 0OBEKT CUNoBOro Kabens
ANVHAMKM, HeOOXOAUMBIMU NS Ge3myd-
TOBOIO MOHTaKa BBUMAY NpONeraHna Bo
B3PbIBOOMACHOM 30He. TaKkKe KOHTPAKT
npeaycMaTpu1Ban }xecTkune TpeboBaHuA
K MHCNEeKUMAM 1 NpUemMKe NpoayKLmnu,
B COOTBETCTBMW C MMPOBLIMY CTaHAAP-
TaMn KayecTa. [10 yCnoBuAM KOHTPaK-
Ta VHCNeKUMM NPOBOAMINCE NpeacTa-
BUTENAMM 3aKa3umka W reHepanbHo-
ro NPOEKTMPOBLIMKA Ha 3aBOAax Mpo-
n3BoauTenen nNpoaykumMn nepeg  unx
oTtnpaskor. Cneunanuctamy  Komna-
HU «CCTy, «KVMHED», «JleHrnnpoHed-
TeXVM» ObII NPOBeEHbI MHCMEeKUMN
roToBOro obopynosaHna 8 Mockse Ha
3aBofe «CCT», B fepmaHuK Ha 3aBofe
R.STAHL v B [Nonblie Ha Npor3BOACTBE
TP-Elbud. Bce nHcnekuymv noatsepau-
NN BbICOKOE KauyeCTBO MOCTaBAAEMOro

00opyaoBaHWA, COOTBeTCTBKE Tpebo-
BaHMAM KOHTPaKTa Mo YacTu YMaKoBKMY,
MaPKMPOBKHM 1 CONPOBOANTENBHON [10-
KYMEHTaLMW.

Ledp-moHTaxK

YyuTbiBas CNOKHOCTb MOCTaBMIEHHO-
ro obopyaoBaHNA 1 NPUHMMAsA BO BHU-
MaHwue onbiT K «CCT» B BONpOCax npo-
EKTVMPOBaHWA, MOHTaXa, MyCKO-Hanag-
KW 1 OOCNYKMBaHMWA CUCTEM 3M1EKTPOO-
6orpesa crneumanuctbl MK «CCT» Gbinn
npurnaweHsl Ana OKasaHua ycnyr no
Wwed-MOHTaXy BCEX MNOCTaBNEHHbBIX CU-
ctem. lled-MoHTaX npouwen B wTaT-
HOM peXnme, OCNIOKHEHNI MO GaKTy
nposefeHns PaboT He 6bINo, CUCTEMBI
ObINN MpU3HaHbl FOTOBLIMK K BBOfY B
aKCnAyaTayumio.

3akntoueHne

B pamkax paboT Mo ocHalleHuo obb-
ektoB  Kumpuuwckoro HI3  cuctema-
MV 3/1eKTpoobOorpeBa  CrneLmanmncTa-
M TK «CCT» 6bIn BbINMOMHEH H6OMbLIOWA
06bEM MPOEKTHBIX PaboT, obecneue-

MPOMbBIWAEHHbBIV STEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012

Ha KOMMEKTHas MocTaBka BCero 06o-
PYAOBaHWA, NPesyCMOTPEHHOIO Npo-
ektamy. OnbIT peanu3aumm MacliTad-
HbIX MPOEKTOB MO3BONWA Creumanm-
cTam K «CCT» onepatmBHO afanTupo-
BaTb CBOV [1ENCTBMA, C YUETOM M3MEHE-
HUI YCNOBMI NMpoeKTa 1 TpeboBaHWN
3aKazuuKka.

B 2012 ropy OCHOBHadA 4acCTb YrNMOMA-
HYTbIX B CTaTbe OOBEKTOB C 3MEKTPO-
0borpeBom BBEAEHa B KCMAyaTaumio.
K KoHuy 2012 roga LOMKHbI 3aBep-
WWTbCA MocneaHve paboTbl Mo wed-
MOHTay CUCTEM 3N1eKTPooborpesa.
YcnelwHaa peannsauma NpoekTa ctana
BO3MOXHOW bnarogaps abdekTMBHOMY
B3aUMOJENCTBMIO C KOMAHAOW TEXHWU-
yecknx cneymanmctos OO0 «KNHED»,
C NPOEKTHbIMW OpraHM3aumamm «JleH-
runpoHedTexum»  (CaHKT-TeTepbypr),
«HuxeropogHNHebTEXMMNPOEKT»
(HmkHuin Hosropon), «fmnpora3oumnct-
Ka» (Mockga), ¢ 3apybexkHbiM1 NOCTaB-
WMKamM B3PbIBO3aLLMLLIEHHOTO 060pY-
posaHuA. [
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NHAYKUNOHHDbIN oﬁofpeB

TpybonposonoBs

B cBA31 C ONACHOCTbIO NOBbIWEHNA BA3KOCTU U 3aMep3aHusA
TPaHCMOPTMPYEMOI1 XKNJKOCTU B XONIOA4HOE BpeMA roga
NPUMEHSAIOTCA pas/InyHble CUCTEMbI SNIeKTPNUYECKOro
o6orpeBa Tpy60npoBOAOB: pe3nCTUBHbIE, NTHAYKLVNOHHO-
pPesncTuBHbIe N NMHAYKLMOHHDbIe [1-3].

blbOp BWAA 3neKTpooborpe-

Ba onpepgendetca panom dak-

TOPOB, M3 KOTOPbLIX Hambonee
CyLeCTBEeHHbIMY ABNSIOTCA CTOUMOCTb
cncTeMbl 060OrpeBa, a Takxe yaobCcTBo
N HafleXXHOCTb ee aKCMyaTauuu. [Ana
OTHOCUTENbHO KOPOTKMX Tpybonpo-
BOAOB (00 500 M) cucTema MHAYKUW-
OHHoro oborpesa (CMO) oka3sbiBaeT-
CA BMOJIHE KOHKYPEHTHO CMOCOOHOM
N MOXeT UMeTb onpefeneHHble npeu-
MyLLIeCTBa nepes ApYyrumm CUCTeEMamM
oborpesa.
BO3MOXHbI  pa3nnuHble  BapUaHThI
KOHCTPYKTUBHOIrO WCMOMHEHWA CW-
cTemM MHAYKUMOHHOro oborpesa. B
[aHHOV paboTe paccmaTpuBaeTcs
cxema CHO, B KoTopolt oborpes ocy-

WECTBAAETCA Ha KOPOTKMX Y4acTKax
Tpybonposofa, Yepeaytomnxca ¢ 6o-
nee ANVHHBIMK y4yacTKammn 6e3 060-
rpesa (puc. 1).

Ha oborpeBaembix yyacTKax npomncxo-
AWT HarpeB TPaHCMOPTUPYEeMOW Xnf-
KocTu 1o Temnepatypsl T, a Ha Heobo-
rpeBaemMblxX y4acTKax Temnnosble noTepu
KOMMEHCHPYIOTCA 3a CUeT oTbopa Ten-
na, T.e. TemnepaTypa XMAKOCTU CHUXa-
eTCcA A0 MUHWMANbHO AonycTumoit T,
(pnc.2).

OnpepeneHne TpeboBaHUM K
VHAYKLUMOHHOMY Harpesaresnto
MNpeanonaras, Yto NHOYKLUMNOHHBIN Ha-
rpeBatesib XapakTepunlyeTca yﬂeanoM
MOLLHOCTbIO Py (BT/M), M3MeHeHme Tem-

MPOMbBIWEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHWME, Ne4/2012
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-i Puc.1. 3ckus TpybonpoBofa C MHAYKLMOHHbIM 060rpeBomM

I,

L
ﬁ°g
EOOOOOO] LOOOOOOO A

y

N,
L=}

00000000

nepaTypbl XUAKOCTM 33 CYUeT Harpe-
Ba [4] Ha anvre I; (M) onpepensem no
dopmyne (1):

T, — (T + P Rp)

T, = 1
“XP\C, G R,

rae T, v T, - TemnepaTypbl KUAKOCTY B
KOHLe 1 B Hauane 30Hbl oborpesa, °C;
T, - Temnepatypa oKpyatoLel cpenbl,
°C; R, — Tepmmnyeckoe conpoTvisnexmne
MeXay TPYOOW 1 OKpYKatoLm BO3Y-
XOM B 30He Harpesatens, m«°C /BT; C,, -
TEMNOEMKOCTb XKUAKOCTY, x/kr-°C ; G -
pacxom KUAKOCTU, Kr/C.

MKuokocTb, npoTekaowas no Tpybe, B
eVHULY BPEMEHMW MOJyYaeT AOMOSHI-
TEMNbHOE KOMMYECTBO TEMOBOM SHEPrM
(c yuetom Tenna Wy, tepsemoro Harpe-
BaTesleM B OKpY»KaloLiee MpOCTPAHCTBO,
BT/M), Te. KONMYeCTBo Tenna, NocTynato-
Lero B >KMAKOCTb ByneT paBHo, BT:

Q= (P =Wyl

Ha yuactke I, (M) 31a Tennosas sHeprus
OyaeT NoCTeneHHo paccemBaTbes, Mpu-
Yem ASMHa YYacTKa OLEHOUHO MOXeT
ObiTb ONpeaeneHa 13 COOTHOLIEHNA:

l, = Q/W;

rae W, — yaenbHble notepu Tenna Tpy-
6ol B eAnHNLY BpeMeHw Ha yyacTke I,
(B1/™m).

bonee TOUHO [NIMHa y4YacTKa, Ha KOTO-
pOM OyfeT CKasbiBaTbCA BAMAHME Ter-

+(Ta+Pl'Rh)

00000000

na, MOMYYEHHOrO XMAKOCTbIO OT Ha-
rpeeatens, MOXHO OMpeaenuTb Mo
dopmyne (4), koTopad BbiTeKaeT 13
dopmynel (1), ¢
YyYeToM TOrO, YTO
Harpes  OTCYT-
cTeyeT (P, =0), a
3HayeHue Temne-
paTypbl B Haya-
ne 3sombl I, npu-
HUMaeTca  pas-
HbIM TEMMEPATyPe XMAKOCTH B KOHLE
30Hbl 06orpesa Te.

Te _Ta

L= Cp'G-Ryln | —
Tb - Ta
3necb Ry, — 3TO Tepmuyeckoe conpo-
TUBMEHWE MeXY TPYOOW 1 OKpYXato-
W¥M BO3ayxom B 30He I, (m+°C /BT).
3HaueHwvie TemnepaTypbl B KOHLIE 30HbI
|, He AOMKHO ObITb HUke Tp.

YnenbHasa MOLWHOCTb HarpesaTens nu-
MUTVPYETCA ONYCTUMOW Temneparty-
PO Ha CTeHKe Tpy6bl, KOTOpas, B CBOIO
ouepe/b, 3aBUCUT OT CKOPOCTM MNOTOKA
V, M/C 1 CBOMCTB TPaHCNOPTMPYEMOW
XMAKOCTY, K KOTOPBIM OTHOCATCA: P —
MAOTHOCTb MPWU CpeaHein Temnepaty-
pe, Kr/M% | — AMHAaMUYECKas BA3KOCT,

Ma-c; N — KO3GpPULMEHT Tennonposo-
nHoctn, Br/me °C; - €, — TennoemKkocTb,
Iox/kr-°C.
MpeBblleHre  Temnepartypbl  CTEHKM
Ha TemMnepaTypon KugKoCTV onpege-
JIVIM 113 COOTHOLLEHVIS:

[ J

(5)
1

X

-l
ATt == St_l

rpe « = NdL'A — KO3OPULMEHT Tenno-
nepeaaun OtT CTeHKM K kunakocTu (BT/
m2°C);

S; — MNoLWab BHYTPEHHEW NMOBEPXHO-
CTV TPYObI Ha annHe 1M (M?);

d; - BHyTpeHHen avameTp TPyGbI (M).
Mpn nepekayke BOAbI M BOAHbBIX pac-
TBOPOB, WMEIWWX Masnyl BA3KOCTb,
00bIYHO HabnofaeTca TypOyneHTHbIN
PEXMM TeueHwus, NO3TOMY [iNa onpepe-
nenva koadduUMeHTa Tennonepeayn
MEXAY CTEHKON TPyObl U MKUAKOCTbIO
yepes Kputepuii HyccensTta MCNonb3y-
eTca ypaBHeHue (6) 13 [5], B KOTOpOM

P
Nu=0,021Re**Pr* Pi
Tw

Kputepun PenHonbaca v lpanama

PaccUnTHIBaOTCA NO Gopmynam
o

(7)
1
vd C
Re = tP Pr — 125 p
u A

B dpopmyrax (6-8): Pr; — kputepui [MpaHar
119, @ TaKKe V — CKOPOCTb TeUEHMA XKMOKO-
CTW; P — NAOTHOCTL; K — AMHAMMYEeCKan
BA3KOCTB; A — KOIGOULIMEHT TEMIONPOBO-

°
-I Puc.2. PacnpefieneHne Temnepatypbl no gnnHe Tpy6onposoaa

A T.°C

T.

T

X, m

A
\
A
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MPOMDbILWEHHbBIA SNEKTPOOBOTPEB

arHoct 1 €, — TeNNOEMKOCTb MKAKOCTM
NMEIOT 3HaUeHVs NS CpeaHel Temnepa-
TYPbl KUAKOCTN B 30He oborpesa.

B CBA3M C He3HauMTENbHBIM V3MEHEHN-
em TemnepaTypbl XUAKOCTU Ha yuyacTke
Pa30rpeBa, M3MeHeHe CBOWUCTB MOKO-
CTV C TemMnepaTypowt YUnUTbIBAETCA TOMb-
KO MpW BblUMCeHWM — KpuTepus [NpaHaT-
NA ANA XKUOKOCTY OKOSO ropaYelt CTEHKM.
B cyuae nepekayki BbICOKOBAZKOM Hed-
TV WA Ma3yTa MOXKET HabnofaTbca na-
MUHApHOE TeueHre. A C y4eToM OTHO-
cUTENbHO HEBONBLIOW ANNHbBI 30HbI 000-
rpeBa [OMKHbI MCMOMb30BaTbCA YPaBHe-
HUA ANA «HauaNbHOro ydacTKa» Tpybo-
NpoBoAa, Korfa Pexym Tennonepenaqmn
ellle He yCTaHOBWCA. B ycTaHOBMBLLEMCA
TepMoaMHaMNYECKOM peXxXMMe 1 3a npe-
JleNamm1 HauasnbHOrO Y4YacTKa Ko3pduLm-
EHT TennooTAaYM NPV NMOCTOSHHOWM MOLL-
HocTv oborpesa paeeH 4,36 BT/m?°C [5].
B npepnenax HavanbHOro yyacTka, AnmHa
KOTOPOrO MOXET bbiTb onpeaeneHa no
dopmyne (9), ycnosua Tennonepenaun
onpeaensaem no BoipaxeHuto (10).

l... =0,07-Re-Pr-

Nu,_ = 0,33Re*” Pr®*

Xapaktep MpuBEeAeHHbIX 3aBUCMOCTEN
MOKa3bIBAET, YTO [171A ONPEefeneHys yaenb-
HOW MOLLIHOCTV KOHKPETHOTO HAYKUMOH-
HOTO Harpesatena noTpebyeTca Bbinos-
HTb PAA UTEPALIMI 1A TOrO YTOObI COMa-
COBaTb XapaKTepUCTWKM MOTOKa C AoMy-
CTVIMOW CTeMeHbIO Pa3orpeBa CTEHKN TPy-
6onposopa. [NocneaHee 0CobeHHO BaxKHO
YUMTBIBaTL MW 0borpese Tpyo, Mo KOTO-
PbIM TPAHCMOPTURYIOTCA HEPTEMPOMYKTHI.
VcxopHble Ana pacueTa xapakTepucTUKN
KUOKOCTEN MPY HOPMATbHBIX YCOBYAX 1
yCnoBus GyHKLMOHMPOBAHNS TPYOonpo-
BOMa NpviBeAeHbl B Tabs. 1. BA3kocTb ma-
3yTa MpY HOPMAsbHbIX YCIIOBUAX Ha TpU
nopsaKa Bbille, uem y HedTH, MO3TOMy
nA obneryeHna ero nepexkadky Temre-
paTypa Ha BXofe A0MKHa ObITb Ha YPOB-
He 110-115°C.

Pr,

Prw

lokasarenb mBon | PasmepHoctb | Bopa Ma3yT

MnoTHoCTb o)
TennonpoBopocTb
TennoemKocTb C

KnHemaTtunyeckas BA3KOCTb

<

[nHammnyeckas BA3KOCTb u
Temnepatypa Ha Bxoge Ty
TemnepaTtypa Bo3gyxa T,
MakcmanbHo fonyctumas Toax

Temnepartypa CTeHKM

3aBUCUMMOCTIN CBOWCTB XKMOKOCTEM OT
TemnepaTypbl PacCUUTbIBAINCL Ha OC-
HOBE [JaHHbIX ClefyoLmnX MCTOYHNKOB!
CBOWICTBa BOAbI cornacHo [5]; cBoncTea
HedTI no [6]; cBOMCTBA Ma3yTa no [7].

B Tabn. 2 nokasaHbl pacyeTHble XapakTe-
PUCTUKM CUCTEM MHOYKUMOHHOTO 060-
rpeea TPybOMPOBOAOB, TPAHCNOPTMPY-
IoWKWX BOAY, HeDTb CpeaHEN MNOTHOCTM
W PA30rPeTLI MasyT, MPY YCIOBUK,
YTO NOAAEPKNBAETCA TYPOYNEHTHBIN pe-
XM TeueHus. PaccmoTpeHbl Tpybonpo-
BoAbl AnameTpom 300 1 150 mm. Tpy6bl
MMEIOT TEMNOU30MALMIO 13 NEHOMONMY-
peTaHa: BofaHble TonwmHon 60 1 40 mm,
a HedTAHble ¥ Ma3yTHble 80 1 60 MM. Bo
BCeX ClyyaAax MPUHATO, YTO VHAYKLVIOH-
HbI  HarpesaTenb
nmeet gnny I, =
1 M, a Bblgenaemoe

Kr/m3 998,2 852,0 980,0
Br/m-K 0,60 0,158 0,14
Iox/kr-K 4181 1898 2050
m2/c 1-10-6 6,510-6  84-10-3
Ma-c 1,004-10-3 5,54-10-3 8,25

°C 4 30 115

°C -40 -40 -40

°C 30 75 150

[laHHble Tabn. 2 NoKa3bIBaloT, UTO YCIIOBMA
nepefaym Tenna CyLecTBeHHO 3aBMCAT OT
CBOWCTB XWUAKOCTV M CKOPOCTW MOTOKA.
Bbinv NPUHATBI TakMe HadanbHble yCo-
BV, NPV KOTOPbIX MOTOK >KUAKOCTV UMEET
TypOYneHTHbI xapakTep. Tonbko B 3TOM
Cfyyae AOCTUraloTCA Npriemnemble 3Ha-
YeHVa KoabdurLMeHTa Tennonepeaaun a.
3a cueT OonblUEN BA3KOCTH Mpu oborpe-
Be TPYOOMPOBOAOB C HEPTHIO 11 Ma3yToMm
MMeeT MecTo CyLLeCTBEHHO GOMbLUINIA Me-
perpeB CTEHKM MO CPaBHEHIO C BOAAHbI-
M1 Tpybonposoaamu. [laHHble nocnea-
HelM KOMOHKY MoKasblBaloT JvHy I, | Ha
KOTOPOW CKa3blBAETCA BAUAHNE MHAYKLUM-
OHHOTO HarpesaTens (CM. puc. 2).

Ecnm e »umpkocTn OygyT TpaHcnop-
TVPOBATLCSA CO CKOPOCTAMM, MEHbLUV-
MV, YUeM yKa3aHbl B TabN. 2, TO xapaKTep
TeUeHNA BA3KNUX KMUAKOCTEN nprobpe-

0,25 X 0.1 WM Tenno pasHo- TeT NamyHapHbIi xapaktep. CBOMCTBA
— MEepHO pacrpene- KWUOKOCTEM B 3TWX YCHIOBMAX MOKasa-
d JIeHO MO JJIMHE Ha- Hbl B Tabn. 3. B HUXXHel CTpoke Nokasa-
I'peBaTeJ'Iﬂ. HO Tak»e B1IAHMe TeMI‘IepaTypbl Ma3y-
Tabnuua 2.
XKupkoctb D (] Re P, a l,
(Ckopoctb V, m/c) | mm TH/CYTKN Br/m °C Br/m>°C | m
Boga 300 400 12410 3000 0,15 17 244 105
(0,0655) 300 400 12410 6500 033 29,5 271 220
150 100 6205 2000 041 189 285 90
150 100 6205 3700 076 29,5 311 160
MazyT M100 300 800 3350 2000 0,10 142 73 27
(0,1337) 300 800 3350 2600 0,13 149 76 35
MazyT M100 150 300 2525 1500 0,20 138 124 27
(0,2005) 150 300 2525 2000 0,27 146 129 36

0603HayeHus, npuHamele 8 mabauye: D — eHympeHHUl duamemp mpy6onposodos; G — cymoYHsil pacxoo
Hudkocmu; R, — kpumepuli PeliHonsdca; AT, — nodvem memnepamypsl #HUOKOCMU 3a c4em UHOYKYUOHHO20
Haepesa; T, — memnepamypa cmeHKu mpybbl Ha yyacmke UHOYKUUOHHO20 Ha2pesa; a — KoagguyueHm
mena00moa4yu om cmeHKuU 8 #udKkocme; |, — 0auHa, Ha Komopol mensa080l MOMOK om UHOYKmMopa
rnododepicusaem memmnepamypy ¥UOKOCMU 8blwe memmnepamypsl Ha 8xode 8 mpy6onposoo.
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Ta6nuua 3.

XKupkoctb
TH/CyTKI/I

Bopa 0,0098
0,0196

1,52:10-3 1939 11,3 1534
1,52:10-3 1939 11,3 1534

150

Maszyt 115 0,0668
M100 445 150 200 0,1337
105 300 800 0,1337

1,05-10-2 1675 195 22864
1,05-10-2 1675 195 22864
2,1-10-2 1680 385 45276

Tabnuua 4.

Mupkoctb T,
(ckopoctb V, m/c) TH/(yTKI/I BT/M BT/MI °C

Mazyt M100 300 1645
(0,1336) 150 200 1645

Ta Ha Bxofe. CHUKeHVe TemnepaTypbl
Bcero Ha 10°C yBenmunBaeT BA3KOCTb B
2 pa3a 1 NOTOK UMEET NTaMUHAPHbIN Xa-
paKTep Aaxke Npw yABOEHHOM Pacxofe.
B KpaliHem cTonbue Tabnuubl 3 noka-
3aHbl ANMHbBI «HaYasibHbIX Y4aCTKOBY, Ha
KOTOPbIX MPOUCXOANUT  CTabunmnzaumsa
npouecca Tennonepeaayu. LHy onpe-
neneHsl no dopmyne (9)

B cnyuae, ecnvi MasyT nepekayvBaeTca B
NaMVHAPHOM peXxime, YCNoBUA Tenno-
oTAauM yxyawatotca. Ana Toro, 4todbl He
NPEBbICUTL MAKCMMANbHO AOMYCTUMYIO
TemnepaTypy CTEHKM MPUXOAWUTCA CHW-
»aTb MOLLHOCTb MHAyKTOpa. [pr 3TOM
CHWKAeTCs CTeneHb Pa3orpesa UKo-
CTV 1 YMEHbLUIAETCA [/INHA YYacTKa I2. Pe-
3y/bTaThl PACUYETOB NpVBEAEHb! B TabN. 4.

XapaKTepucTuku NHAYKTOPOB

VHaykTop AnA Harpesa ydyactka I, Ha
yactoTe 50 4 MOXKeT ObITb BbINOSIHEH B
B1AE MHOTOBUTKOBOV LIMAIMHAPUYECKOM
OOMOTKM U3 KECTKOW MeLHOM LWNHbI MK
rmokoro kabena. Tenno, BblaenaiwoLlee-
CA B MHAYKTOPE, YaCTUYHO MNCMONb3yeT-
ca onsa oborpesa TPYObl, @ YaCTUYHO Me-
PEXOANT B OKPYXAIOLLLYIO Cpeay 3a cyeT
eCTeCTBEHHOW KOHBEKLUM 1 KOMMEHCW-
pyeT TensoBble NoTepun TpybonpoBosa.

Tabnuua 5.
Pp,
KBT

150 160 0,95

150 240 2,0 0,88 0,6
300 310 35u6,5 096 0,38
300 450 35un6,5 092 0,65

1200 0,12 150
1000 0,20 150 57 16

VHOyKTOp MOXeT pa3mMellatbcs nmbo
HenocpenCcTBeHHO Ha Tpybe, NMMbo no-
BEpX TEMI0BOW M30MALMM, UTO NpuBe-
OET K YBENMUYEHMIO BHYTPEHHEro AuMa-
MeTpa MHOyKTopa dvHA U HECKONbKO
YXYALWNT ero sHepreTmyeckme xapakre-
PUCTUKIA (SNEKTPUYECKUI K.M.A. N U KO-
3QGULMEHT MOLLHOCTW COS ) 13-3a YBe-
NINYEHVA 3a30pa MeXay VHOYKTOPOM U
HarpeBaemo CTEHKON TPyObl.
OpfHako, B LenoMm, Takme YCTPOWMCTBA
npv Harpeee Tpyb M3 GeppomarHuT-
HOW YrnepoanCcTOn CTanu C BHELLHVMU
avameTpamy, pasHoiMru 150 1 300 mMm,
MNMEIOT XOpOLVe SHepreTnyeckmne xa-
PaKTEPUCTMKM, YTO MOATBEPANAN NPO-
BefleHHble MPUOAVXKEHHbIe  pacyeThbl
MHAOYKTOPOB (Tabn. 5).
PacueTbl npoBOAMAVCE MPW 3HAYEHUM
ANVIHbI ydacTKka Harpesa /, = 1 m.
OTMeTMM, UTO B AManasoHe 3HauyeHWn
nepefasaembix B TpyOy MowHocTen P,
= 2,0 - 6,5 KBT, KOTOpPbIM COOTBETCTBYET
yaenbHaa NOBEPXHOCTHAA MOLWHOCTb B
cTanu 3,7 — 6,9 KBT/M?, Ha 3HepreTuue-
CKMe XapaKTepUCTUKL BIVAET, B OCHOB-
HOM, 3a30p MeXAay WHAYKTOPOM 1 Tpy-
60/, B KOTOPOM MOXeET pacrnosaraTbCs
TennoBad 13onAaumA.
TennoBow pacyeT aneKTpUYecKom 130-
NAUMM CaMOTO UHAYKTOPA BbINVBaeTCA
B OTAE/bHYIO 33fjauy, HO, C YYETOM He-
BbICOKOW TemnepaTypbl 0borpesa, He
npeactasnaeT 6onbLUIKX TPYAHOCTEN.
[NWTaHvie MHOYKTOPa HanpsxeHnem 12 —
36 B oCyLecTBNAETCA OT aNeKTPNYEeCKOm
cetn 380 B uepe3 MoHVKatoWmMM TPaHC-
bopmaTtop. [Ina KomneHcaumm peak-Tms-
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HOW MOLLIHOCTW (MOBbILLEHKA COS () MOTY T
ObITb MCNOMB30BaHbI KOHAEHCATOPbI.
Mpy nopktoUeHny K TpexdasHom ceTu
BO3MOXHO MPUMEHEHWe yTpouTena ya-
CTOTbl, T.€. NMUTaHWE VHAYKTOPA YaCTOTON
150 T, UTO NPUBEAET K 3HaUUTENIbHOMY
YBEIMUEHMIO HAMPAKEHWA HA VHAYKTO-
pe (MouTK B 2 pa3a), HEKOTOPOMY YBENW-
YyeHwnto anekTpuyeckoro KMo n v cHu-
MKEHWIO KO3DDULIMEHTA MOLLIHOCTM COS (.
Cuctembl  MHAYKUMOHHOMO — oborpesa
PacCMOTPEHHOIO TMMa UMEIOT Cefyio-
e npeumyllecTBa: Hebonbline raba-
PWTbl, BO3MOMXHOCTb MOMyYeHus 60rb-
WYX 3HAYEHWA YAEbHOW MOBEPXHOCT-
HOM MOLYHOCTM B HarpeBaeMoM u3fe-
NNV, BO3MOXKHOCTb Pa3MeLLeHNA UHOYK-
TOpa MoBepx Temnnomsonaumm Tpybo-
NPOBOAA, BbICOKYIO HAAEKHOCTb.

BbiBOAbI

Hapsay ¢ wnpoko 1cnonb3yembimi B
HacTosllee BpemMA CUcTeMamu pesu-
CTMBHOTO (KabenbHOro) u uHAyKUW-
OHHO-PE3UCTUBHOMO  (CKMH-CUCTEMbI)
oborpesa TpybonpoBoAos B onpeae-
NIeHHbIX CNyYanax CUCTEMbI UHAYKLW-
OHHOro 0borpeBa MOryT YCreLHO Uc-
NoNb30oBaThCA [ANA pelleHns 3afad
oborpesa TpybonpoBoaoB HEOOMbLION
NPOTAXEHHOCTW, B YaCTHOCTU BHYTPU-
LIEXOBBIX V1 MEXLIEXOBBIX TEXHOMOrYe-
CKux Tpy6onposoaos. [
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MeToanKka noa6opa sneKTpoHarpesaTenei

AnA oborpeBa pesepByapoB

Han6onee a¢pPpeKTnBHLIM, NPOCTbIM N HAAEXKHbBIM CNOCOGOM
o6orpeBa pe3epByapoB ABNAETCA J1eKTpooborpes

A.U. NuauneHKo,
meHeoxep
HanpaeneHus omoena
passumus OO0
«CCTaHep2oOMOHMaM»

A.A. JlykuHa,
HayanbHUK omoena
mexHu4eckol
rnoddepxku OO0
«CCTsHEp2OMOHMaM»

OHOWIypaLUMio CUCTEMBI dneK-
Tpooborpesa cneayeT BblOW-
paTb M YCTaHaBIMBaTb TaKMM
0bpa3zom, UTobbl obecneuntb [OCTa-
TOYHOE KOMMYEeCTBO TEMIOBOW dHep-
Ty B Lienax:

a) KOMMeHcauuy noTepb Temna npu
nonaepXaHun  Tpebyemon Temnepa-
TYypbl pe3epByapa Npu MUHUMANbHO
TEeMMNepaType OKPyKatoLlen cpefbl; Nm
b) noBbIWEHWA TemnepaTypbl 0Obek-
Ta U €ro CofepPXMMOro (pasorpes), B
TeueHWe 3afaHHOro rnepuoaa Bpeme-
HY; Unn

C) OHOBPEMEHHOrO pelleHnsa 3aaay
no n.a)ub).

CucTema anekTpooborpeBa pe3epsya-
POB MOXET ObITb BbIMOSIHEHA HA OCHO-

Be HarpeBaTesibHbIX IEHT 1 Kabeneln u
NOrPYKHbIX 3M1EeKTPOHarpesaTenei.

[na nopaepkaHvsa TemMnepatypbl Npo-
OyKTa B pe3epByape MWCMNOMb3yoTcs
Kak HarpeBaTefibHble Kabenw, Tak u
NOrpyxHble QnaHuUeBble 3MeKTPOoHa-
rpeeatenv. Ecnm peub mageT o paso-
rpese u nocneayolemM nogaepKaHmm
TemnepaTtypbl Hanbonee 3QGeKTUBHO
I SKOHOMUUECKN BbIFOAHO WMCMONb30-
BaTb MMEHHO MeKTPOHarpeBaTenu.

icnonb3oBaHMe MOrpyKHbIX  3NeKTpn-
YecKux Harpesatenel ana oborpesa pe-
3epByapoB yallle BCEro obxoamutca fe-
leBne, Mo CPaBHEHWMIO C HarpesaTesib-
HbIMM Kabenamu, TK. 3MeKTpoHarperaTe-
v 0bNafatoT PAAOM MPENMyLLECTB, Mo
CPaBHEHWIO C HarpeBaTesbHbIM Kabenem:

MPOMbBIWEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMNEHME, Ne4/2012



— HWXe CTOMMOCTb 0b60pynoBaHuA
Ha eauHUUy BbiAensemon Tenso-
BOW 3HEPrm 3a cyet Hosee BbiICOKO-
ro yAenbHOro TennoBbiaeneHns ¢ no-
BEPXHOCTV HarpeBaTesibHbIX dMemMeH-
TOB 3MeKTpOHarpesarenen;

— CTOMMOCTb MOHTaXKHbIX PaboT Mo
YCTaHOBKe 3NeKTpoHarpesaTens Ha
pesepByap B [ECATKM pa3 HWxe, no
CPaBHeHWI0 C CUCTEMAaMK Ha OCHOBE
HarpesaTtefibHbIX Kabenew, TK. HeT He-
06XOANMMOCTN  CTPOUTENBCTBA  [OPO-
FOCTOALLMX MOHTaXHbIX JIECOB U CTPO-
MUbHBIX CUCTEM, He TpebyeTca npo-
BeleHVe KaKMX-TMOO CBApPOYHbIX pa-
60T HemnocpeaCcTBEHHO Ha OObeKTe,
COOTBETCTBEHHO He TpebyeTca npw-
BneyeHve 00MbWOro KOMYECTBa MOH-
TaXkHWKOB, CBAPLLNKOB U APYT1X AOPO-
FOCTOAWMX KBAaNVOULMPOBAHHbIX Crie-
UMANNCTOB, UTO OCOOEHHO aKTyasnbHO
ANS yAaneHHbIX CeBePHbIX PaiOHOB;

— pasHMUa B CTOMMOCTU YBENMUMBA-
eTCA B NOJb3y 3/1eKTpOHarpeBatenen
npu HeobXOAMMOCTY Pa3orpesa nNpo-
AYKTa AN1A OTHOCUTENTbHO 6ObLLKX pe-
3epByapoB.

Mpn 3KcnayaTaumm  Temnnovsonmpo-
BaHHbBIX PE3EPBYapoOB He BCeraa Tpe-
byeTca NoaaepKMBaTb MOCTOAHHO MO-
NOXUTENbHYIO TEMNepaTypy NPOAYKTa,
T.K. NPOAYKT NOCTynaeT B pe3epByap C
[OCTAaTOYHO BbICOKOW TemmnepaTypon
1 3a cYeT HonbLOro oobema meaneH-
HO OCTbIBAET, OCOBEHHO MPU «MATKUX»
KNMMaTUYECKINX YCIOBMAX. B 3Tux cny-
uanax cnyxkba 3Kcnnyatauum, Kak npa-
BWJIO, 3aHTEPECOBAHa B MCMNOMb30Ba-
HVM 060PYIOBAHNA, KOTOPOE BKITIOYa-
eTCsa TONbKO NPK HEOOXOAMMOCTY, [O-
CTATOYHO OBICTPO pa3zorpesaeT Mpo-
AYKT ¥ NOAAEPXKMBAET B JanbHelLem
TemnepaTypy B TeyeHne HeobxoaMMo-
ro BpemeHw.

OnpepgeneHne MowWHOCTN
HauanbHbIl1 3Tan Bbi6Opa N0OOWN CK-
CTembl 0borpeBa CBA3aH C onpepene-
HUEM MOLIHOCTHbBIX XapaKTePUCTMK
CUCTEMBI, T.e. C OMpeaeneHnem Benv-
UMHbI TEMNOBBIX MOTEPb U MOWHOCTH,
HeobX0oAMMOW N1 Pa3orpesa.
McxoaHbIMY JaHHBIMK A4S pacyeTa Te-
M/I0BbIX MOTEPb pe3epsyapa ABAAIOT-
o
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H reomeTpuyeckre pasmepbl oborpe-
Baemoro pesepByapa;

W Tpebyeman TemnepaTtypa W MUHW-
ManbHaA TemnepaTypa OKpyaio-
wew cpepbl;

H Tennodunyeckre napameTpbl Kop-
nyca oborpeBaemMoro pesepsyapa U
MaTepuana Tennomn3onaumm, a UMeH-
HO KO3bOUUMEHT TennonpoBOgHO-
ctn A, Br/(m-°Q).

PacueT yaenbHbIX TEMnOBbIX MOTEPb

pesepByapa BbIMOMHAETCA MO GOpPMy-

nam Ana cnydaa NNoCKoM MHOrOCIoM-

HOW CTEHKW, COCTOALIEN, KaK MUHU-

MyM, 13 ABYX CNoeB (kopnyca pesep-

Byapa v Tennou3onaunm):

AT
Qnom.yb. = n—l
z RiH+ RH
i=1

roe: Oomo. - y[enbHble Tennonotepu
C NOBEPXHOCTU pe3epByapa, BT/m?;
AT =T,, —T,, - pasHviua mexay
TemnepaTypon CTeHKM pesepsyapa
TemnepaTypom okpyxatoLlen cpeasl, °C;
Zn:Ri ~ CyMMa TepMAHECKMX COMpO-
' ' TuBnNeHW Kopnyca pesepsya-
pa, TeNIOM30NAUMOHHbBIX 1 3aLUTHbIX
cnoes, (M*°C)/BT;

R - Tepmnueckoe conpoTrseHme Te-
nnonepenave OT KOXyxa pe3epByapa
K OKpy»atolen cpepe, (m*°C)/BT.

B cBOl0 0Uepenb TepMmyecKme Conpo-
TVBNEHWA ONPeaenAloTCA 13 cneayto-

X COOTHOLWEHWI:
°

@
|

rae: O, — TONWMHA i-ro Cos Tenou3o-
AN, M;

A - Kpad)d)mumeHT TennonpoBo-
[OHOCTW i-ro Cnoa TennousonAaumnu,
B1/(m-°C);

Q, — ko3hdUUMEHT Tennonepenaun
OT NOBEPXHOCTUN KOXKYXa K OKpY»ato-
wen cpefe (3aBMCUT OT YCIIOBUIA pas-
melleHua pesepyapa), B/ (m*°C).
MonHble Tennonotepn pe3epByapa
onpenenATCca Kak:
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Qnom. = nom.yo. ’ Sp.m/u3

roe: Ooom. — noaHbie Tennonotepu ¢

NOBEPXHOCTY pe3epByapa, BT;

Qnom.yo, — yAenbHble Temnonotepun C

NOBEPXHOCTV pe3epByapa, paccyu-

TaHHble no ¢opmyne (1), BT/m?%;

Sp,m/m - naouaab NoBEPXHOCTU pe-

3epByapa Mo TeNNon3onaLmnm, M2

Mpn peleHnn 3aa4n pasorpesa pe-

3epByapa WCXOAHBIMA AaHHBIMA ASs

pacueTa HeobXxo4VMOWM MOLWHOCTH AB-

NATCS:

H reoMeTpuYeckme pasmepbl oborpe-
BaeMOro pesepeyapa;

B HavanbHasA TeMNepaTypa pa3orpesa,
KoHeyHasa (Tpebyeman) Temnepary-
pa pa3orpesa;

H Tennodprsmyeckme napameTpbl Kop-
nyca pa3orpeBaemMoro pesepsyapa,
NpofyKTa v MaTepunana Tennons3ons-
UMK, @ UMEHHO MNOTHOCTb P, KI/M?, 1
Tennoemkocts Cp, Ix/(kr-°C);

W Ko3dOULMEHT 3anoNHeHVa pesep-
Byapa NpoAyKTOM,;

H v TpebyemMoe Bpems pa3orpesa.

MolHoCTb, Heobxoanmas [ona  pa-

30rpeBa 3amnofiHeHHOro  pesepByapa

CKNaAblBAETCA M3 MOLIHOCTEN, pacxo-

JyeMbIX Ha pa3orpeB Kopryca pesep-

Byapa, Tennom3onAuum, MpoaykTa, a

TAKXKe Ha KOMMEHCALMIO TEMOBbIX NO-

Tepb pe3epsyapa (4):

s @
1

Cp,-m, + Cpnp -m,, +%-Cpm -my,)-AT,

(O
Tpaa.

rae: le — MOLLHOCTb, Tpebyemas ans
pa3orpesa pesepsyapa, BT;
AT, =T _ —T, . - pasHiua mexay
HayanbHOW 1 KOHeuHoW (Tpebyemon)
TemnepaTtypon pa3orpesa, °C;
Cp..Cp,,,Cp,, - Tennoemkocts Ma-
Tepuana Kopnyca, NpoayKTa v Tenno-
n3onauunn, Ox/(kr-C);
m.m,,,Mm, — Macca kopnyca, npo-
AyKTta 1 Tennomnzonaunm, Ix/(kr-°C);
¥ pas.— TpeByemoe Bpems pasorpesa, cek;
nom. — TEMNOMNOTEPU C MOBEPXHOCTM
pe3epByapa B NMpoLiecce pa3orpesa, BT.
Tennosble NoTepu pe3epsyapa B xofe




Pa3orpeBa W3MEHAIOTCA, a WMEHHO
BO3pacTaloT C yBenMueHrem Temnepa-
Typbl pa3orpesa. fennonotepu MUHN-
MaslbHbl B Ha4aNbHbIA MOMEHT pa3o-
rpeBa 1 MakCMManbHbl MPY KOHEeYHOMN
(Tpebyemoit) TemnepaType pesepsy-
apa. 3a BpemA pasorpesa Teronore-
PV pesepByapa NPYMEPHO PaBHbI NO-
TepAM Npu cpeaHei Temnepatype T,
onpeaeneHHoin no cnegytouweln op-
myrne:

T, =Ty, + T )2

KOH. Hau.

[Npu pacyeTe NoTepb Temna Ha OCHOBE
TEOPeTUYECKMX BEMUNUH HE YUNUTbIBA-
l0TCA HEAOCTaTKY, CBA3aHHble C yCTa-
HOBKOW CUCTEMbI Ha GaKTUYECKOM Me-
cTe paboTbl, MO3TOMY pacCUMTaHHble
3HaUeHUss HeOOXOAMMO YBENNUNTL Ha
Ko3bduumeHT 3anaca (6ezonacHoCTn).
FOCT P M3K 60079-30-2-2009 peko-
MeHayeT MNpUHUMATb  KO3IQOULMEHT
3anaca B Anana3oHe o1 10 % ao 25 %.
KoadduLmeHThl 3anaca AO/MKHBI UC-
MOMb30BaThCA B CBA3M CO Clefytolu-
MV GaKTOpamMu, BANAIOLMMI Ha noTe-
pto Tenna:
B pa3pylieHne Tennon3onsauny;
B konebaHua HanpPsKeHUa NUTaHNS;
B najieHvie HanPMKeHNA B Pa3BeTBIe-
HUAX NPOBOMKY;
B NafieHvie HaNpPAXeHVA B 3N1eKTPOHa-
rpesaTene;
B KayeCTBO MOHTaKa TEMNON30NALNN.
BolllenpuBeeHHble pacueTbl Tenso-
noTepb ¥ MOLWHOCTK, Tpebyemon Ha
pa3orpeB pesepByapa CrnpaBeanv-
Bbl /1A MOMHOCTBIO TEMNIoU30Inpo-
BaHHbIX pe3epByapoB, BKOYaA OMo-
pbl, QUTUHTI U T.0. (NPY UX Hann4nn), a
TaKe Npu oTCyTCTBMM Ga3oBoro npe-
BPalleHWs Npo/yKTa B XOAe pasorpe-
Ba. B npoTMBHOM Cnyyae HeobXoarMO
BbINOSIHUTL OOnee yrnybneHHbIn pac-
uer.
[na Toro utobbl 63 nposeaeHs
CNOXHbIX BbIYMCIEHMIA OBICTPO Olle-
HWTb MOLIHOCTb, HeobxoauMylo [OnA
NoAAepXKaHWsa TemnepaTtypbl U paso-
rpeBa M CamMoCTOATENbHO MoAcbpaTh
3NeKTpoHarpesaTenb, Mbl MNpeanara-
eM MCMNob30BaTh MPUOAU3MTENbHYIO
(OUEHOUHYIO), HO MPOCTYID METOAMKY
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pacuyeToB, KOTOPasA NPMBEAEHa HIKE.
[na pacyetoB HeobxoaMMO 3HaTb
obbeM pesepsyapa, TONWMWHY Temnno-
M30M1AUMN 1 TeMnepaTypHble napame-
Tpbl.

1 BapuaHT — Korga TpebyeTcs noaaep-
XKaHve TemnepaTypbl, TO TennonoTe-
py NpocTo onpefendalTca no Tabnu-
ue Ne 1.

B naHHoV Tabnuvie npviBefeHsbl TMno-
Bble pacyeTHble TeNAoNoTepu pesep-
BYapOB B 3aBUCUMMOCTM OT WX OObe-
Ma, Pa3HOCTU MeXAy MUHUMaNbHOW
TemMnepaTypon oKpyxatolen cpeabl 1
Tpebyemol TemnepaTypon pe3epsya-
pa (AT, BO BTOPOV BEPTUKAIBHOW KO-
JIOHKE), a TakXe OT TONLWMHbI Tennon-
30NAUMN.

[anHble B Tabnuue N°1 cnpaBeanuabl
ANA cnepyowmx YCIoBUiA: pe3epBy-
ap pacnonoxeH Ha OTKPbITOM BO3ay-
Xe; NPUMEHAETCA TEMNON30MALNA, KO-
3GdONUMEHT TENNONPOBOAHOCTN KOTO-
pon paeeH 0,05 Bt/m°C.

Mpu Y3MEHEHWM YCIOBUI HEOOXOAMMO
BbIMOMHWTL NepecyeT no opmyre (6):

Qnom. = Qmaba.1 x K1 x K2 x K3

CyMmapHble Tennonotepn pes3epsy-
apa onpefenAnTca Mno CheayloLen
bopmyne:

3HaueHne QTabn.1 HeobxoaMMO Mpu-
HATb No Tabnuue NOT, 3HayeHus Ko-
a¢dmumenTor K1, K2 n K3 - 13 Tabnuy
N2, N23 1 N24 cOOTBETCTBEHHO.
Onpepenutb Tennosble notepn pe-
3epByapa MOXHO Takxe C MOMOLLbIO
nporpammbl «TennomarP», paspabo-
TaHHou cneunanuctamm OO0 «CCT.
Mporpamma npocTa B WCMOMb30OBa-
HWW, COAEePXNT B cebe PyKOBOACTBO
no NpYMeHeHWIo 1 He TpebyeT cneuu-
anbHOro yrnyobneHHoro obyueHns.

2 BapwaHT — Kkorpa TpebyeTcs pa3o-
rpeTb MPOMYKT OT HauanbHOM [0 Tpe-
byemoit TemnepaTypbl, TO Mo Tabnuue
Ne 5 onpepensaerca cymmapHas MOLL-
HOCTb, HeobxoaMmas AnAa pasorpe-
Ba MPO[yKTa, KOpryca 1 Tennonsons-
uvu. Mpu 3TOM ANa nonyyeHus KoHeu-
HOro pesysnbTata HeoOXOANMO K Moy-
UEHHOM MOLLHOCTK pa3orpesa npuba-

BWTb Tennosble notepu (1 BapwaHT)
npwv CpefiHern pasHoCTX TemnepaTyp.
B naHHoOWM Tabnuue npuseaeHsl TUMO-
Bble pacyeTHble MOLHOCTW pasorpe-
Ba pe3epByapoB B 3aBUCUMOCTU OT UX
obbema, Pa3HOCTU MeX[y HauanbHOM
M KOHEeYHOW TemnepaTypamu pesep-
Byapa AT,, a TakKe OT TOJILLWHbI TerJ10-
n30nALNN.
Pacuet B Tabnuue N5 npowsseneH ans
cnenylowmnx  yCnoBui: NpUMeHseTcs
Tennomn3onaumns, KoadbuumeHT Tenno-
NPOBOAHOCTH KOoTOopoW paseH 0,05 BT/
M-°C, Bpems pa3orpesa 8 4acoB, pa3o-
rpeBaemblii MPOAYKT — BOAa, KO3Gdu-
LMEHT 3anonHeHns pesepsyapa 100%.
[pv U3MeHeHWUW YCNOoBIN, a TakxKe AnA
yyeTa TensioBbIX NOTePb C MOBEPXHO-
CTN pe3epByapa, HeOOXOAMUMO BBECTU
KOPPEKTUPOBKY Mo dopmyre (7).
CymMMapHas  MOLLIHOCTb, Heobxoanmas
[NA pa3orpesa pesepsyapa, Oyaet onpe-
[enAaTbca no cnepytollert dopmyne (7):

o

(7)
1

Qpas. = Qnom. + Qmaba.5 x K4 x
x K5 x K6 x K7

3HaueHne QTabn.5 HeobxoaMMO Npu-
HATb Mo Tabnuue NO5; QnoT. onpene-
naem no dopmyne (6), 3HaYeHNA KO-
dbunenToB K4, K5, K6 n K7 - 13 Tabnuy
N96, N27, Ne8 1 N99 cooTBETCTBEHHO.

Mpumep pacuera:

VlcxoaHble faHHble:

B Pe3epByap C HedTbio 0bbemom 200
M3, KoadduLmeHT 3anonHenua 0.8;

B Tennouzonaumna: MMHepasnbHas BaTa
TonuwmHom 100 mm;

B TemnepaTypa OKpyxatoulen cpefbl:
-50°G

B Tpebyeman TemnepaTypa nopaep-
*aHwa: +30 °C.

W HeobxoaMMo NofAepKmneaTth NoCTo-
AHHYIO Temnepatypy +30 °C, n npu
HeobXoAVMMOCTM pa3orpeBaTb Npo-
LYKT 3a 24 4aca OT HayallbHOW TeMm-
nepatypbl +10 °C go +30 °C.

Pacyet ana nopbopa anekTpoHarpe-

Batenen:

1. Onpepensem TennonoTepy pe3epsy-
apa Npu noafepxaHun Tpebyemoi
Temnepatypsl +30 °C:

= N0 Tabnuue 1 Haxoaum And pesep-
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TonwmHa
U301ALUN, MM

20 0,27 0,42 0,48

1,03 1,83 2,22

2,83

534

9,20

11,12

18,35

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

o O O
M3

PacueTHble Tennonotepu, KBt

25,11

30 0,41 0,63 0,72 1,54 2,74 3,32 4,25 8,02 9,38 13,80 16,68 27,52 37,67
40 0,55 0,84 0,96 2,06 3,65 4,43 5,66 10,69 12,51 1840 2224 36,69 50,23
50 0,68 1,05 1,20 2,57 4,56 5,54 7,08 13,36 1564 23,00 2780 4587 62,78
60 0,82 1,26 1,44 3,09 5,48 6,65 8,49 16,03 1876 27,60 3337 5504 7534
80 1,09 1,69 1,92 4,11 7,30 8,86 11,32 21,38 2502 3680 4449 7339 100,46
100 1,37 2,11 2,40 514 9,13 11,08 14,15 26,72 31,27 46,00 5561 91,73 125,57
80 20 0,19 0,28 0,32 0,67 1,19 1,44 1,83 3,43 4,01 5,89 7,11 11,70 16,00
30 0,28 0,42 0,48 1,01 1,78 2,16 2,75 515 6,02 8,83 10,67 17,56 24,00
40 0,37 0,56 0,64 1,35 2,38 2,88 3,67 6,87 8,03 11,78 1422 2341 32,01
50 0,46 0,70 0,80 1,69 2,97 3,60 4,59 8,58 10,03 14,72 17,78 29,26 40,01
60 0,56 0,85 0,96 2,02 3,57 4,32 5,50 1030 12,04 17,67 21,34 3511 48,01
80 0,74 1,13 1,28 2,70 4,76 5,76 7,34 13,73 16,06 23,56 2845 46,82 64,01
100 0,93 1,41 1,60 3,37 5,95 7,19 9,17 1717 20,07 2945 3556 58,52 80,01
20 0,16 0,23 0,27 0,55 0,97 1,18 1,50 2,79 3,26 4,77 5,75 9,45 12,92
30 0,23 0,35 0,40 0,83 1,46 1,76 2,25 4,18 4,88 7,15 8,63 14,18 19,37
40 0,31 0,47 0,53 1,11 1,95 2,35 2,99 5,57 6,51 9,54 11,51 1891 2583
50 0 39 0 59 0 66 1 39 2 43 2 94 3,74 6,97 8,14 11,92 1439 2364 32,29
4 49 8,36 9,77 14,31 17,26 2836 3875
:z_m 11,15 1302 1907 2302 3782 51,67
100 0,78 1,17 1,33 2,77 4,87 5,88 7,49 10,15 1393 16,28 23,84 28,77 47,27 64,58
150 20 0,12 0,17 0,19 0,39 0,68 0,82 1,04 1,40 1,92 2,23 3,26 3,93 6,43 8,76
30 0,17 0,26 0,29 0,59 1,03 1,23 1,57 2,10 2,87 3,35 4,89 5,89 9,64 13,14
40 0,23 0,34 0,39 0,79 1,37 1,64 2,09 2,80 3,83 4,47 6,52 7,85 12,85 17,53
50 0,29 0,43 0,48 0,98 1,71 2,06 2,61 3,50 4,79 5,59 8,15 9,82 16,07 2191
60 0,35 0,51 0,58 1,18 2,05 2,47 3,13 4,21 5,75 6,70 9,78 11,78 1928 26,29
80 0,46 0,69 0,77 1,57 2,74 3,29 4,18 561 7,67 8,94 13,04 1571 2571 35,05
100 0,58 0,86 0,97 1,97 3,42 4,11 522 7,01 9,58 11,17 1630 19,63 32,13 4381
200 20 0,10 0,14 0,16 0,31 0,54 0,64 0,82 1,09 1,48 1,72 2,50 3,01 4,90 6,67
30 0,15 0,21 0,24 0,47 0,81 0,97 1,22 1,63 2,22 2,58 3,75 4,51 7,35 10,00
40 0,19 0,28 0,31 0,63 1,08 1,29 1,63 2,17 2,96 3,44 5,00 6,01 9,80 13,34
50 0,24 0,35 0,39 0,78 1,35 1,61 2,04 2,71 3,70 4,30 6,25 7,51 12,25 16,67
60 0,29 0,42 0,47 0,94 1,62 1,93 2,45 3,26 4,43 5,16 7,50 9,02 14,70 20,01
80 0,39 0,56 0,63 1,25 2,15 2,58 3,26 4,34 591 6,88 10,00 12,02 1960 26,68
100 0,48 0,70 0,79 1,57 2,69 3,22 4,08 543 7,39 8,60 12,50 1503 24,50 33,35

npaBoYHble KOaGOULMeHTs K4=0,33,
K5=0,45, K6=0,8 1 K9=1,25;
Qpas. = QnoT. + Qrabn.5 X K4 x K5 x

Byapa obbemom 200 m* npu ToNW-
He TennowmsonAaumm 100 MM 1 npu
AT, =T, -T,, =30—(-50)=80°C pacyeTHble

pes.

Tabnuua 2.
Koaddpuuument rennonposopHoctn | Koppektupyrowwmii
Tennouzonauuu A, Br/(m-°C) MHoxuTenb K1

Tennonotepn QTabn.1=8,12 kBT;

K6 X K7=711x1x1x125+ 6049 X

0,035-0,038 0,38

= pVH1UMaem No Tabnuuam 2-4 nonpa- 0,33 x0,45x0,8x1,25=198,7 kBT. 0,05 1

BOUHble KO3duUMeHTbl K1=1, K2=1 [Ina pelueHra 3agaum MOXKHO UCMOMb30- 0,06-0,07 13

n K3=1,25; BaTb 4 CTaHAAPTHbIX HarpesaTtena BOAbl

_ _ v mmm Tabnuua 3.

Qnot. = Qrabn.1 x K1 x K2 x K3 =8,12 MOLHOCTBI0 30 KBT Kaxxawin. [pumere- —1
x1x1x125=10,15kBT; HMe 4-X CTaHOapTHbLIX 3MeKTpOHarpesa- PacrionoxeHme pesepeyapa Koppektupylowuii
2, OnpefensieMm MOLWHOCTb, Tpebye- Tenen MeeT CedytoLve NperMyLLecTsa: MHoXuTeNb K2

MyIO [J19 pa3orpesa 3anofiHeHHOro
Ha 80% pe3epByapa OT HayalbHOWM
Temnepatypbl +10 °C go Tpebyemoit
+30°C:

=10 Tabnuue 1 Haxooum Ansa pesep-
Byapa obbemom 200 m* npwu TonM-
He Tennomsonaumm 100 MM 1 npu

1) MVHVMANbHYIO CTOMMOCTb KaxkaOoro
HarpesaTens, T.K. HeT HeobXoaMMOCTH
B pa3paboTku 2nekTpoHarpesaTens
UHAVBUAYANbHOW KOHCTPYKUMY;

2) OTCyTCTBME M3OBITOYHOrO MoTpe-
6neHna  anekTpodHepruu  bnarofa-
pA npegycmotpeHHon ACY, koTopas

Ha oTkpbiTOom Bo3ayxe 1
B nomeweHnn 0,95

Ta6nuua 4.

Tun (30 Tpebyembiit
KoapduumeHt
3anaca K3

C30 Ha ocHoBe 1,15-1,2
AL =T, —T,, =((30+10)/2)—(-50) =70 BK/IIOYAET 1 BbIK/IIOYAET CUCTeMY Pa30- CaMOPEry MpYIOLLMXCA NeHT
°C pacuyeTHble TennonoTtepu rpeBa TOMbKO, eCi TOro TpebyeT ns- C30 Ha ocHose 1,25

Qrabn.1=7,11 kBT; MEHVBLIMECA TemnepaTtypHble Xapak- aneKTpoHarpesarenei
1 Kabenen NoCToAHHON
= NpUHMMaemM no Tabauuam 6-9 no- TEPUCTVIKN NPOAYKTa; MOLLHOCTM

MPOMbBILWEHHbBIVI SNEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012
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Tabnuua 5.

06bem, m*
Tonwmxa
M30NALMK, MM
50 10 4,8 9,9 12,0 38,5 79,1 109,0 1449 [=lvi 493,7 625,1 11215 14954 31673 49509
15 7,3 14,8 18,0 57,7 1186 1635 217,3 ESEP] 740,5 937,7 16823 2243,1 47509 74264
20 9,7 19,7 23,9 76,9 158,1 2180 289,8 |Gl =l 987,3 1250,3 22431 2990,8 63346 99018
25 12,1 24,7 29,9 96,2 197,7 2726 3622 WNERZs 12341 15629 28039 37384 79182 123773
30 14,5 29,6 35,9 1154 237,2 3271 434,77 [Cl2 14810 18754 33646 44861 95018 148528
35 16,9 34,5 41,9 1346 2768 381,6 507,1 pEesyEr 17278 21880 39254 52338 110855 173282
40 19,3 394 47,9 1538 316,3 436,1 5796 | 76 1 19746 25006 44862 59815 126691 19803,7
45 21,8 44,4 53,9 173,1 3558 490,6 652,0 [lekiAd 22215 2813,1 50470 67292 142528 22279,
50 24,2 49,3 59,9 192,3 3954 5451 7245 [lenly4 24683 31257 5607,7 74769 158364 247546

MowHocTb AnA pasorpesa, KBt

80 10 4,8 9,9 12,0 38,5 79,2 109,1 145,0 [=lopfs] 493,9 6254 11219 14959 31681 49520
15 73 14,8 18,0 57,8 118,7 [163,7 217,5 [ESEE) 740,8 938,1 16829 22438 47521 74280
20 9,7 19,8 24,0 77,0 1583 218,22 290,0 [ElEH3) 987,8 12508 22439 2991,7 63361 9904,0
25 12,1 24,7 30,0 96,3 1979 272,8 362,6 WNERE] 1234,7 15635 28049 37396 79202 12380,0
30 14,5 29,6 36,0 1155 237,5 3273 4351 LR 1481,7 18762 33658 44876 95042 14856,0

35 170 346 420 1348 2770 381,9 5076 |l ikih
40 194 395 480 1540 3166 4365 580,1 [Pl
45 218 445 540 1733 3562 4910 6526 |l-l0t {22225 28144 50487 67313 142563 222840
50 242 494 600 1925 3958 5456 7251 [IGANNGN 24694 3127,1 56097 74793 158403 24760,0
10 4 9 9 9 1 2 0 38 5 792 1092 1451 S0t 4940 6256 11222 14962 31686 49527
1 188 1638 2177 [kfo | 7411 9384 16833 22443 47529 7429,
- Y 9881 12512 22444 29923 63372 99054
12,1 24 7 300 963 198 0 2730 3628 7561 12351 15640 28055 37404 79215 123818
30 146 297 360 1156 2376 3275 4353 9073 14821 18768 33666 44885 95058 14858,
35 170 346 420 1349 2772 3821 5079 10585 17292 21896 39277 52366 11090,1 173345
40 194 396 480 1542 3168 4367 5804 12097 19762 25024 44888 59847 126744 198109
45 218 445 540 1734 3564 4913 6530 13609 22232 28152 50499 67328 142587 222872
50 243 495 600 1927 3960 5459 7255 15121 24702 31280 56110 74809 158430 247636
150 0 49 99 120 386 793 1093 1453 3027 4944 6261 11229 14970 31699 49545
15 73 149 181 579 1190 1640 2180 4541 7417  939,1 16843 22455 47549 74318
20 98 199 241 772 1587 2187 2906 6054 9889 12521 22458 29940 63398 9909,1
25 122 248 301 965 1984 2734 3633 7568 12361 15651 28072 37425 79248 123863
30 146 298 361 1159 2380 3280 4360 9082 14833 18782 33686 44910 95098 148636
35 171 347 422 1352 2777 3827 5086 10595 17305 21912 3930,1 52395 110947 173409
40 195 397 482 1545 3174 4374 5813 12109 19778 25042 44915 59879 126797 19818,
45 220 447 542 1738 3571 4921 6539 13622 22250 28172 50530 67364 142647 222954
50 244 496 602 1931 3967 5467 7266 15136 24722 31303 56144 74849 158496 247727
200 0 49 100 121 387 795 1095 1455 3030 4948 6265 11236 14978 31713 49564
15 74 149 181 581 1192 1643 2183 4545 7423 9398 16854 22467 47569 74346
20 98 199 242 774 1590 2191 291,01 6060 9897 12531 22471 29956 63425 99127
25 123 249 302 968 1987 2738 3638 7575 1237, 15663 28089 37445 79282 123909
30 147 299 363 1161 2385 3286 4366 9090 14845 18796 33707 44934 95138 14869,
35 172 349 423 1355 2782 3833 5094 10605 17320 21928 39325 52423 110995 173473
40 196 399 484 1548 3180 4381 5822 12121 19794 2506,1 44943 59913 126851 198255
45 221 448 544 1742 3577 4929 6549 13636 22268 28194 50561 67402 14270,7 223037
50 245 498 604 1935 3975 5476 7277 15151 24742 31326 56178 74891 158564 247819

17286 21889 39268 52355 110882 173320
19756 2501,7 44878 59834 126723 19808,0

3) bonee paBHOMEPHbIN MPOrpes Npo-
[lyKTa B pesepByape npu ncrnonb3osa-
HVW HECKOMbKNX HarpeeaTtenein oTHo-
CUTENBHO MPUMEHEHWA OAWMHOYHOIO
BbICOKOMOLIHOMO HarpesaTens,;

4) 3anac No MOLWHOCTU pa3orpesa, ra-
PaHTUPYIOLMIA  pa3orpes faxe npu
3HAYUTENBHOM  U3MEHEeHUW  YCNOBWIA
Pa30rpeRa 1 XapakTePUCTUK NPOAYKTA.
CrovmocTb 4 B3PbIBO3ALMLLIEHHbBIX
anekTpoHarpesatenen ans HedTn co-
cTaBndaet 661 000 pybnen (6e3 yueTa
ctoumocTn LWY).

BbiBOADI:

1. Ha nogaepkaHve Temnepatypbl Tpe-
6yeTcA Ha NoYTM Ha AiBa NOPAAKA MEHb-
Wre MOLWHOCTM, YeM Af1A Pa30orpeBa.

2. MOLHOCTb, HeobxoaumMas 18 Pa3o-
rpeBa pesepByapa MNPAMO MPOMOPLMO-
HanbHa 0Obemy pe3epByapa 1 pasorpe-
BaeMOro MpofyKTa 1 obpaTHO Mporop-
UMOHanbHa BpemMeHn pasorpesa. Mc-
NOMb3yA MPUBEAEHHbIE OLIEHOUYHbIE Ta-
6NNl MOXKHO OLIEHWUTb MOLLHOCTY, 3a-
TpaumBaemble Ha Pa3orpes NPOLyKTa, 1
CYWECTBEHHO X COKPATUTL, YBEINYMBAA

Bpemsa pasorpesa. [laHHbIMY dopmynamm
1 Tabnmuamm MOXKHO MoJb30BaTLCA /1
3aka3a 00OpyaoBaHMA  HeOOXOAMMON
MOLLHOCTI 1 118 MPOEKTHbBIX PacyUeToB.
3. [InAa neproamnueckoro pasorpesa npo-
AyKTa B pe3epByapax, BblrogHee 1Cnosb-
30BaTb B3PblBO3aLLMILLIEHHbIE  dnaHLe-
Bble 3MeKTpOoHarpesaTens Bevdy bonee
BbICOKOW YCTaHOB/IEHHOM MOLHOCTM Ha
M/10Wa/ib HarpeBaTeIbHOro 3M1emMeHTa.

4, B o1nymre OT HarpesaTesibHbIX IEHT 1
Kabenel, peleHvie 0 NpUMeHeHMN GnaH-
LIEBBIX MOMPYKHbIX 31eKTPOHarpeBaTenel

MPOMbBIWEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHWME, Ne4/2012



Bpems pasorpeBa Tpas, Yac Koppektupytowuin mHoxuTenb K4

3

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

K4=8/ T4

3 2,67
6 1,33
8 1,00
12 0,67
24 0,33
36 0,22
48 0,17
60 0,13
72 0,11
96 0,08
120 0,07

Ha pe3epByapax [JOMKHO ObiTb MPUHATO
[0 Hauana MOHTaxKa pe3epByapa, Uin ero
M3rOTOBMEHNS Ha 3aBOAE-W3roTOBUTENE.
Pe3epByap f0mKeH ObiTb OCHaLLIEH OTBET-
HbIMV dnaHLaMu s KpenneHna Harpesa-
Tenen. Mecto anga pacronoxeHua Gnam-
LieB BbIOVPAET V3roTOBUTENb Pe3epByapa
UMW OpraHK3aLms, OCyLLIECTBASIOLAA Pa3-
PAbOTKY MPOEKTHOW [OKYMEHTALMN UCXO-
1 13 rabapuTHbIX Pa3MepoB Harpesate-
N9 WU PACTIONOKEHNS BCTIOMOTATENIbHOO
pe3epByapHoro 0bopynosaHuA. Kak npa-
BUIO, Pa3paboTUMKLM MPOEKTOB pe3epBy-

Mpopykt Koppektupytowmit
mHoxuTenb K5

Bopa 1
HedTtb 0,45
1] |

MHoxuTenb K6
100% 1
80% 0,8
50% 0,5
30% 0,3

0o 10 20

apOB 1 3aBOAABI-VI3rOTOBMUTENM 3HAKOMbI C
[aHHbIM BYAOM 060PYA0BAHWS, 1 B ONPOC-
HbIX IVICTaX Ha pe3epByapbl MPUCYTCTBYIOT
COOTBETCTBYIOLLME PA3AENbI.

Ha npaBax peknambil

ABJASCL IKCKIIO3UBHBIM hpedcmasume-
JIeM U d8MOPU30BAHHbIM  CEPBUCHbIM
uyeHmpom komnaHuu Masterwatt Srl.
(Mimanus) Ha meppumopuu Poccudickod
®edepayuu u cmpaH CHI, «CCTaHepeo-
MOHMAX» Npednazaem pe3epsyapHeiM
3a800amM UCK/IOYUMesTbHble YCI08UA CO-
mpyoHuYecmaa 8 0baacmu NocmMasok
83PbIBO3AUULUEHHBIX  NOSDYKHbIX S71EK-
mpoHazpesamerell 0118 pe3ep8yapos.
[Npeumywiecmea compyOHu4ecmaa c npeo-

Tabnuua 9.

Tun (30

Tpebyemblii
K03 puumeHt
3anaca K7

C30 Ha ocHoBe 1,15-1,2

CamMmoperynnpyrLmnxca neHT

C30 Ha ocHoBe
3/IeKTPOHarpesartenen
1 Kabenen NoCcToAHHON
MOLLHOCTH

1,25

30 40 50 60 70 80 90

100 110 120

Bpema pasoepesa 1,,, Yac

cmasumenscmeom Masterwatt S.rl. (Vima-

7ug) — komnarueti «CCToHEp2OMOHMAX»:

W npedocmasneHue NApMHepCKUx UeH
(ckuoka~20%) Ha 3nekmpoHazpesa-
menu cmaHoapmHol uHeldku (on-
mossle YeHbl 3a800a-U320mosumers);

B cmamyc opuyuaneHo20 ounepa;

B 06yyeHue compyoHukos Bawezo npeo-
NPUAMUS, PeKIamHas, UH@opMayu-
OHHAA U MexHUYecKkas N000epXKa;

W egponelickoe  Kayecmso  NpooyKyuu
(onbim pabomei 6onee 30 nem, eedy-
wudl  umaneSHCKUG  Npou3gooumess
Ha Mupo8om pblHKe);

W Hauny4uwee coomHoweHue yeHa / Ka-
yecmso / cepsuc / eapaHmudiHoe 06-
cnyxugaHue Ha peiHke PO.

Mei y6exoeHsl, ymo 8HedpeHue Hogol
NpodyKyuu No380aAUM  HAWUM nap-
MHEePAm yeenuyume 4ucmyio npubbiie
€ e0UHUYbI NPOOYKYUU 3aB800d, 3¢ex-
MUBHO Y4acmeosame 8 MeHOePax, No-
8bICUMb  KOHKYpPEeHMHble  npeumyule-
CMea u npeodnioxume CBOUM 3aKA34u-
Kam Ka4yecmeeHHbIl Npodykm C 8bICO-
kot dobasneHHoU cmoumocmeio. I

°
-I B3pbiBo3awuieHHble $pnaHLeBble 31eKTpoHarpeBaTen BOAbl

OcCHOBHble XapaKTepuCcTuKn:

- PasorpeBaemble NpofyKTbl: BOAA U Apyrue
HearpeccrBHbIE XXNLKOCTY, He NposABAsioLne
CKJIOHHOCTb K MPUropaxuio.

- MaTepuan HarpeBaTenbHOro af1emMeHTa:
BbICOKOKaUYeCTBEHHasA HepXKaBetoLLas
KOppO31oHHOCTOMNKas cTanb AlSI 316Ti.

- 3alnTa OT NeperpeBa HarpeBaTeslbHOro
3/1eMeHTa: TePMOCTaT C PyYHbIM
ynpasreHnem u otceykow npm 100°C
(B COOTBETCTBUY C TPEGOBAHMAMY MO
B3pbIBO3aLYUTe).

- 3awWuTa OT Neperpesa NpPoAyKTa:

aBTOMaTMYECKMI oTceKaTeslb Mofjaumn N1TaHuA

npwu 90°C.

- MtaHne:380B, 3 da3bl.

- BapbiBo3awura: Il 2G Exde 1B T4, ExtD A21

T135°C; 30HbI 1, 2, 21, 22. m1

- Knumatuyeckoe
ncnonHeHme: -20+60°C. m3
/i

(IPED
WIS

MaKcumanbHoe pabouee e_2

ZaBreHue: 6 6ap.

- Pabouee gaBnexue: 4

Onuws: -40+60°C;
6ap. P_| R

-60+60°C.
- PacuetHoe

- Ceptudukauma: ATEX,

CEC, FOCT.

BHumaHwme: He ncnonb3oBatb npu pabote ¢
[€NOHN3MPOBAHHOW, AeMVHePaNN30BaHHOM

1 ocmoTryeckor Bogoi! (TpebyeTcs fpyron
MaTepuan HarpeBaTe/bHbIX 3IEMEHTOB)

MPOMbBIWEHHbBIV SNEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012




MPOMDbILWEHHbBIA SNEKTPOOBOTPEB

L1 i
11 XapaKTepVICTI/IKVI d)ﬂaHLleBle 3JIeKTpOHarpesartesien BoAbl
L1 1 |

Konuyectso | TennosbI-

XonopHas 30Ha
MowHoctb, Br | inuHa L, mm [nametp D, Mm T3H neneHie, Br/aw?

N, Mm

Marepuan knemmHoi

Onaneu F KopobKu

Pazmep P, Mm Marepuan dnaHua

750 95 6 5.1 DN100 Pn16

AlSI 316L

---- AlSI 316L

40 000 750 145 12 5.1 DN150Pn16 100 204

---- AlSI 316L

70000 1750 145 12 3.5 DN150Pn16 100 204

0
.I B3pbiBo3awuieHHble $pnaHLeBble SNeKTpoHarpesarteny HedTu n HepTeNPOAYKTOB

OCHOBHble XapaKTepUCTNKN:

- CneumanbHbIN «<MATKUN» PEXIM pa3orpeBa HedTu 1 HepTeNPOLYKTOB.

- PazorpeBaemble npogyKTbl: HeGTb U HeDTENPOAYKTbI, BOAA, CyCNeH3un
1 Apyrue HearpeccrBHble XUAKOCTU.

- MaTepuan 060104K/ HarpeBaTesibHbI 371IEMEHTOB: BbICOKOKaYeCTBEHHasA
HepxaBetowas ctanb AlSI 304.

- 3aWwmTa OT Neperpesa HarpeBaTe/lbHOro 3/1eMeHTa: TePMOCTaT C PyYHbIM
ynpaBeHnem 1 otceykow npm 5-200°C (B cCOOTBETCTBMM C TPEGOBAHUAMM
No B3pblBO3aLUuTe).

- 3awWwuTa oT Nneperpesa NPoAyKTa: aBTOMATUYECKMI OTCeKaTeslb nofjaymn
nutaHua npum 5 - 200°C.

- KnemmHas kopo6ka: IP65.

- MuTaHne:380B, 3 dasbl.

- B3pbiBo3awwmra: Il 2G Exde 1B T4, ExtD A21 T135°C; 3oHbi 1, 2, 21, 22.

- Knumatunyeckoe ncrnonHenue: -30+60°C. Onuus: -40+60°C; -60+60°C.

- PacueTHoe maKcvmanbHoe pabouee fiaBneHue: 6 6ap.

- Pabouee gaBneHue: 4 6ap.

- Ceptuéukaumsa: ATEX, CEC, TOCT.

AlSI 316L

mmmm Xapaktepuctuku ¢pnaHUeBbIX SNeKTpOHarpeBateneii HepTn
1

Tennosbl-
neneuue, Br/cw?

Konuyectso
T3H

XonopgHas 30Ha Marepuan knemmHoi

KOpoGKN

MowgHoctb, Br | inuHa L, Mmm [lnametp D, mm OnaHey F* Pa3mep P, mm Marepuan ¢pnanua

3500 750 95 6 0.9 DN100Pn16 100 182
AlSI 304

AlSI 304

7 000 750 145 12 0.9 DN150Pn16 100 204
12 000 1250 145 12 0.9 DN150Pn16 100 204
18 000 1750 145 12 0.9 DN150Pn16 100 204

AlSI 304

AlSI 304

-------- i

MPOMbBIWEHHBI SNEKTPOOBOIPEB M SNEKTPOOTOMNEHME, Ne4/2012




OJIAHLIEBBIE A [MPOTOYHbBIE KAHAﬂbeIE
MOIrPYXXHbBIE 5. JJIEKTPOHATPEBATEJIN HAIPEBATEJIV
HAIPEBATEJIV L BO3,D,VXA

000 «CCT3HeproMoHTaX» ABNAETCH SKCKIIO3UBHBIM NpefCcTaBUTeNeM KOMMNaHNK
Masterwatt (Mtanus) 8 Poccun n ctpaHax CHI. Cneumnanuctbl «CCTaHeproMoHTax»»
aTTecToBaHbl KoMnaHuel Masterwatt Ans npoBefeHUs pacyeTos, Wed-MOHTaXHBIX U NYCKO-
Hanapo4HbIX paboT Mo BCeM TMNaM HarpeBaTenen, a TakKe CEPBUCHOO U rapaHTURHOIO
obcnyXumBaHus.

PaboTasi c Hamu Bbl nonyvaere:

® KOMIMJIEKCHbIe peLleHnda «nopn Kn4y»

® «e[INHYI0 TOYKY» OTBETCTBEHHOCTU

® NlyYLWMIA YpOBEHb KaYecTBa KOHEYHbIX CUCTEM

® peweHne caMblX CJI0XKHbIX 3a4a4 B YCTaHOBJIEHHbIe Bamu CpoKwu.

141008, MockoBckasi o6nactb, r.MbiTuwm, NpoekTupyeMsliii npoespg 5274, ctp. 7
Ten/dbakc: +7 (495) 627-72-55. www.sst-em.ru. email: info@sst-em.ru




MPOMDbILWEHHbBIA SNEKTPOOBOTPEB
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HopMMpOBaHIe KadecTBa
3/1eKTPO3HEPrM B HOBOM
54149-2010

-
-
-
-
-
[~ 4
-
-4
-
-
-

-

B pamkax Mporpammbi HauMoHanbHOW CTaHAAPTU3aLUK, yTBEpXKAeHHon B 2009

roay ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryimpoBaHMio 1 MeTposioruu,
npeaycmartpusanca nepecmotp NOCT 13109-97 n BctynneHume B cuny ¢ 2013 roga HOBOro
cranpapta — FOCT P 54149-2010 «9neKkTpuyeckas sHeprua. COBMeCTUMOCTb TEXHUYECKNX
CpeAcTB 3NeKTpomMmarHuTHaAa. HopmMbl KauecTBa 31eKTPUYECKON SHepruv B cmncremax
3N1eKTPOCHa6KeHnA o6Lero HasHaYeHUA».

C.C. boopyxuHa,
K.m.H., OoyeHm.
Kageopa
«n1eKmpocHabxeHue
NPOMbILUIEHHbIX

m/’?%lﬁmua»,

M.A. Paweeckas,
K.m.H., OoyeHm.
Kageopa
«JnekmpocHabxeHue
NPOMbILIEHHbIX

m/’e)?%tﬁmua»,

TaHgapT  paspabotaH OO0

JIMHBWT» 1 TexHndyecknm Ko-

MWUTETOM MO CTaHAapPTV3aLMN
TK 30 «2neKkTpOMarHUTHaA COBMECTU-
MOCTb TEXHUYECKMX CPEACTBY.
B HacToAwee Bpema npukasom Poc-
CTaHOapTa MNPOMJIeH CPOK AeNCTBUA
[OCT 13109-97 Ha 1,5 roga, Te. oo ce-
peanHbl 2014 roga. 3TO CBA3AHO C OT-
CyTCTBUEM NPUOOPHOV Ha3bl, OTBEYAIO-
e TpeboBaHMAM Hosoro MOCTa, Ko-
TOPbI TAPMOHM3MPOBAH C MeX[yHa-
POAHBIMA CTaHAAPTaMM Ha KadecTBo
anekTpo3Heprum (K3).

O6nactb npumeHeHna NOCT P
54149-2010.

CTaHLlapT YCTaHaB/IMBAET MoKasaTenn n
HopMbl K3 B TouKax nepefaym anekTpo-
SHEPrn noib3oBate/IAM ceTen HMU3KOo-
ro, cpefHero 1 BbICOKOTO Harpaxe-

HMA CUCTEM NEKTPOCHabXeHWs obLie-
ro HazHauyeHVs NePeMEHHOro Tpexdas-
HOro ¥ OAHOGA3HOro TOKa YacTOTOM
50 Tu. Mpwrka3om PocctaHaapTa BBOA B
JefCTBMe HOBOMO CTaHAapTa NepBOHa-
YanbHo 6bin onpenener ¢ 01.01.2013 ¢
OHOBPEMEHHbIM NpeKpaLlieHnem fei-
ctuma TOCT 13109-97.

HeobxogmmocTs BBeaeHwst Hosoro FOCT
obycnosneHa Tem, Yyto B 2000-e rogapl
NPOV30WNN CTRYKTYPHbBIE M3MEHEHNA B
JNEeKTPO3HEPreTnKe, OCYLIeCTBEH mMe-
PEXOA K PbIHOYHBIM OTHOLLIEHMAM.
[MpVHAT pAf 3akoHodATENbHbIX U HOP-
MaTUBHO-MPABOBbLIX aKTOB, B TOM UWC-
ne: ®epepanbHblii 3akoH «O6 31eKTPo-
sHepreTnke» oT 26.03.2003 N° 35-03,
DepnepanbHblil 3akoH «O6 0CcobeHHo-
CTAX  OYHKUMOHUPOBAHWA 31eKTpO3-
HepreT1kM B NepexoAHbIn nepnog» ot
26.03.2003 N° 36 O3, lNocTaHOBAEHMA

MPOMbBIWEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHWME, Ne4/2012



Mpasutensctea PO ot 27.12.2004 Ne
861 1 ot 31.08.2006 N2 530, B KOTOPbIX
yCTaHOBMEHa HeobxoanMOCTb obecrne-
YeHWA KauecTBa 3/eKTPO3Hepruv (na-
nee K3) cyObeKkTamn 31eKTposHepre-
TUKM B pPamKax CBOEW OTBETCTBEHHO-
CTW.

Kpome TOro, B nocnefHmne rofabl Mex-
LYHAPOAHOWM 3NEKTPOTEXHNUYECKOW KO-
mmccneit (MK) ony6nmKoBaHbl HOBble
CTaHOapThl, yCTaHaBnMBaoWme nono-
XEHWA, OTHOCAWMECA K HOMEHKATY-
pe nokasatenen K3, metogam 1 cpea-
CcTBaM m3mepeHua K3: M3K 61000-4-
30: 2008, M3K 61000-4-7: 2002 ¢ V3me-
HeHrem 1: 2008 [1, 2]. B cBa3m ¢ 3TuM
B PO 6binv BBEaeHbl B JeNCTBME CTaH-
[apTbl, FAPMOHN3MPOBaHHbIE C MEX[Y-
HapogaHbimy: TOCT P 51317.4.30-2008 1
51317.4.7-2008 [3, 4]. Takum 0bpazom,
Y HacC BnepBble NOABUAMCH Cneuyanb-
Hble CTaHL4apTbl MO MeTofam K3mepe-
HUA 1 TpeboBaHMAM K CpeacTBaM W3-
mMepeHua K3, KoTopble, OHaKo, Cylle-
cTBEHHO oTnnyatotca ot TOCT 13109-
97. B ceHTabpe 2010 r. 6bin yTBEPX-
[eH eBpOonencKMin CTaHAapT, yCTaHaB-
NIMBaloWMM HopMbl K3, nprMeHAemble B
cTpaHax EC, — EH 50160: 2010.
Crpyktypa FOCT P 54149-2010 npuBe-
[leHa B COOTBETCTBME C OOLLeNpPUHATON
MeXayHapOAHON NpaKTUKON: TpeboBa-
HMA K K3 — B OAHWX CTaHAapTaX, MeTo-
Ibl M3MepeHnsa 1 TpeboBaHua K cpef-
CTBaM M3MEpPEHUA, OTBEYAIOLLMM STUM
MeTofaM, — B Apyrux. B aTom cmbicne
HOBbBIVI CTaHAApT MO CTPYKType conu-
»eH ¢ EH 50160: 2010, xoTta mumetoTca
oTmymA. B eBponenckom cCTaHOapTe
YCTAHOBMBLUMECA OTK/IOHEHMA Hanpa-
XeHna 1 A03bl GnKepa HOPMUPYIOT-
CA TONIBKO MO NpefenbHO A0NYCTUMbIM
3HauyeHnAM. OTCYTCTBYeT BaKHbIA A1A
HalLKX ceTel nokasatenb — Ko3hduLmn-
EHT HECUMMETPU HANPXKEHWUI MO Hy-
NeBON NOCNefoBaTeNbHOCTY, BBeAe-
Hbl MeHee »KecTKMe MO CPaBHEHWID C
[OCT P 54149-2010 TpeboBaHusa K OT-
KMOHEHWAM 4acTOTbl M HanNpsKeHus,
HeobOCHOBaHHbIe [1N1f POCCUMCKKX Ce-
Tel, HEMOJHbIE AaHHble K NoKasaTenAam
K3 B CeTAxX BbICOKOrO HanpsKeHWsa 1
ap. TpeboBaHWA eBPOMenckoro CTaH-
[apTa paccynTaHbl Ha MNPUMEHeHVe B
3NEKTPUYECKMX CETAX CTPAH, UMEIOLLMX
MHble TpeboBaHNA K MPOEKTUPOBAHNIO

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

3NEKTPUYECKMX CETEN U MHOW, MO CPaB-
HEHWIO C POCCUICKIM, YPOBEHb COCTO-
AHNA 3TUX CETEN.

CrpykTypa HoBoro [OCTa

Crpyktypy 1 copgepxaHue [OCT P

54149-2010 onpegendalT chegyouime

pasgenbl:

B O6nacTb NpYMeHeHNs;

B HopMmaTuBHble CCbinKy;

H TepMHbI 1 ONpefenenHus;

M [ToKasaTenu 1 HOPMbl KauecTBa nekK-
TPUYECKOW 3HEPruy;

B CnpaBoYHble MNpUIoXKeHWsa (cTaTu-
CTUYeCKME [aHHble).

TepMmuHbI 1 onpeaeneHnA

B pasgen «TepmuHbl 1 onpeneneHuay

BKJIIOUEHbl HEKOTOPbIE HOBbIE TEPMU-

Hbl 1 YTOUHEHbI MPEXHKE C YYeTOM OT-

HOLLEHNI YYaCTHNKOB PbIHKA 3M1EKTPO-

3Heprnu. B yactHocTu:

M ceTeBadA OpraHM3auMa — OpraHu3a-
UusA, Bnazetollas Ha npase cooCTBeH-
HOCTN WAV Ha VHOM YCTaHOBSIEHHOM
denepanbHbIMK - 3aKOHaMKM  OCHOBa-
HUM OOBEKTaMM SNEKTPOCETEBOIO XO-
3AUCTBa, C MCMOMb30BaHMEM KOTOPbIX
OKasblBatolada ycnyry no nepepade
SMEKTPUYECKONM SHEPIMK 1 OCyLLecT-
BAAIOWAA B YCTAaHOBIEHHOM MOPAL-
Ke TexHomorndeckoe npucoeamHe-
HVE SHEProNPUHMMAIOLLINX YCTPOWCTB
(3HEpreTMyeckmx YCTaHOBOK) topuaw-
UeCKUX U GU3NYECKKX NIULL K CETAM, a
TaKkXe OCYLLeCTBNAIOWLAaA NpaBo 3a-
KNtOUeHWA [OroBOpoB 0O OKa3aHWM
YCAyr No nepefade 3neKTPO3HePrum
C MCMoMb30BaHeM OObEKTOB 3Mek-
TPOCETEBOrO XO3AMCTBA, MpWHaane-
XalMx  ApYrMM  COOCTBEHHMKAM 1
MNHbIM 3aKOHHbBIM BNafenbLiam;

H nonb3oBaTeNb 3NeKTpnYecKom
CeTV — CTOPOHa, Nonyyvatowasa snek-
TPUYECKYIO SHEPruio OT dNeKTpuye-
cKoW cetv NMbo nepepaloLan anek-
TPUYECKYIO SHEPrnio B sneKTpuye-
CKyto ceTb. K mofnb3oBatenam 3snek-
TPUYECKMX CeTell OTHOCAT CeTeBble
OpraHv3auMm v WHbIX BnagenbLes
3NEKTPUYUECKKX CeTel, noTpebute-
Ner 3NeKTPUYECKOM SHEPrK, a Tak-
e reHepupytoLive opraHmn3aumy;

H noTpebuTenb dNeKTPUYeCKon sHep-
mn — topuandyeckoe unn dusnye-
CKOe NNLO, OCYLLeCTBRAOLEee MOMb-
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30BaHMNE 3MEKTPUYECKON SHeprven
(MOLLHOCTbIO) Ha OCHOBAHWM 3aKsto-
YEeHHOro JOroBOPa;

B TOYKa nepedauyn  dNeKTpUYeCKou
SHEePrMn — TO4YKa 2MeKTpUYeCKom
CeTW, HaxoAALAACA Ha NVHWL pas3-
flena OObeKTOB 3MEeKTpOo3HepreTu-
K1 mMexngy snagenbLamu no npusHa-
Ky COBCTBEHHOCTM WX BRaaeHna Ha
MHOM NpPeayCcMOTPEHHOM deaeparnb-
HbIM 3aKOHaMW OCHOBaHWK, omnpe-
[leneHHan B NpoLecce TexXHonornye-
CKOro NpUCoeanHeHus;

B COrNacoBaHHOE HampsKeHve 3nek-
TponuTtaHma Uc — HanpskeHue, oT-
nnyaiolleeca OT CTaHAAPTHOrO Ho-
MWHANbHOIO HanNpsAKeHWA cetv no
[OCT 29322 [6], cornacoBaHHoe s
KOHKPETHOrO MOMb30BaTeNa  snek-
TPUYECKOW CeTU Mpu TexHonornde-
CKOM MPUCOEAMHEHUN B KadyecTBe
HanpPAKeHNA SNeKTPONUTaHVS;

B KaueCTBO 2NEKTPUYECKOW 3HEepruu
— CTeneHb COOTBETCTBMA XapaKkTe-
PUCTVK MeKTPUYEeCKOW 3Heprin B
[AaHHOW TOUKe 3NeKTpUYeckom Cu-
CTEeMbI COBOKYMHOCTM HOPMMPOBaH-
HbIX Noka3aTenewn K3;

M MapKMPOBaHHbIE AaHHble — TEPMUH,
NpPVIMEHsAEMbIN 119 0003HaYeHNs pe-
3y/IbTAaTOB M3MEPEeHNA nokasatenen
K3 1 pe3ynbratos 1X ycpeaHeHWA Ha
BPEMEHHbBIX WMHTEpPBanax, B npeae-
Nax KOTOPbIX MMenu Mecto npepbiBa-
HWA, MPOBasbl HANPAXEHUA UK Ne-
peHanpaxenua. lpn oueHke CooT-
BETCTBMA 3SNEKTPUUECKON SHeprnm
HopmaM K3, yCTaHOBMIEHHBIM B Ha-
CTOAWEM CTaHfapTe, MapKMpOBaH-
Hble JaHHble HEe YUMTLIBAIOT.

XapaKtepuctnkm
NeKTpo3Heprum
VI3MeHeHNA xapaKTepUCTUK dNeKTpu-
UEeCKOW SHEeprun, OTHOCALLMECH K Ya-
CTOTe, 3HayeHvAM, Gopme Hamnpske-
HUA U CUMMETPUM HANPSXKEHWI B TPEX-
GasHbIX CUCTeMax NEKTPOCHAOXeHMA,
pasfeneHbl B CTaHOApTe Ha [1Be KaTero-
pum:
B NPOAOMKUTENbHBIE M3MEHEHNA Xa-
PAKTEPUCTUK HANPSXKEHUA;
B C/yyaliHble CobbITUA.
MpononxuTenbHble M3MEHEHNA XapakK-
TEPUCTVK HaMPsKEHWA SNeKTponwuTa-
HUA NPEeACTaBNAIOT COOOW ANMTENbHbIE
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OTKJIOHEHNA XapaKTePUCTUK Hanpaxe-
HVS OT HOMUHA/bHbBIX 3HAYEHUI 1 06-
YCNOBfEHbI B OCHOBHOM M3MEHEHUAMM
Harpy3Kku N BAVAHWEM HENUHENHbIX
Harpy3ok. K HUM OTHOCATCA: OTK/IOHe-
HMEe YacTOTbl, MeANEHHbIE N3MEeHEeHMA
HanpsXeHNaA, KonebaHna HanpKeHnA
n dnuKep, HeCMHYCOMAANbHOCTL Ha-
NPAXKEHVA, HECYMMETPUA HaNPAKEHN
B Tpexha3zHbIx C1UCTEMAX, HaMpPsKEHUA
CMrHanoB, nepefaBaemblX MO CETAM.
[MPUMEHNTENBHO K MPOAOIKUTENBHBIM
M3MEHEHVAM  XapaKTePUCTUK HanpA-
KEHWA INEKTPONUTAHUA B HACTOALLEM
CTaHOapTe YCTaHOBMEHbI MOKa3aTenu n
HopMbl K3.

CnyyaliHble cobblTna  NpeacTaBnsioT
coboit BHE3amnHble 1 3HaUYUTENbHbIE 13-
MeHeHMA GOPMbI HANPAKEHWA, MPUBO-
JAlme K OTKNOHEHWIO ero napaMeTpoB
OT HOMMHanbHbIX. OHKM, Kak MPaBwumo,
BbI3bIBAIOTCA HenpeackasyembliMn Co-
ObITUAMY, K KOTOPbIM OTHOCATCA Mpe-
PbIBaHWA 1 MPOBasbl HANPAKEHWA, Ne-
peHanpax)eHWs, UMMybCHble Hanpsa-
KEHUA.

Mokasatenn K>

Onpepnenexva pafa nokaszatenen K3 8
HacTodLlemM CTaHOapTe OTAMYalTCa OT
npurmersaemblx B TOCT 13109-97 .

Tak, nmokasatenu K3, oTHocAwmeca K
OMKJIOHEHUAM HAanps)<eHus, onpe-
feneHbl Kak 3HayeHnsa oTpuLaTenbHO-
ro W NONOXUTEIbHOTO OTKNOHEHWS Ha-
npsxeHusa anekTponuTanus OU oT Ho-
MWHaNbHOrO/COrnacoBaHHOro nem-
CTBYIOLIETO  3HAYeHWA HanmpsKeHus,
BKJIIOYAs FapMOHVIKM, VHTePrapMOoHu-
K1, MHGOPMaLMIOHHbIE CUTHanbI B 3M1eK-
TpUYECKMX CeTax WU T[., 4YTO COOTBeT-
CTBYET MeXAyHapoAHbIM CTaHAapTam
n cootsetctBeHHo FOCT P 51317.4.30-

6U,=[(Us-Um,)/U,] x 100;
6U,=[(Un-Un)/Uo] x 100;

2008:

rae Uney, Ungy — 3HadeHnAa Hanpaxe-
HVA 3nekTponuTaHnA, MeHblune Uy 1
6onbluve U, COOTBETCTBEHHO, W3Me-
peHHble B MHTepBane BpemeHn 10 M1H
B COOTBETCTBMM C TpeboBaHUAMM TOCT
P 51317.4.30, nogpasaen 5.12; Uy — Ha-
NpAXeHve, paBHOe CTaHOAPTHOMY HO-

MUHANBHOMY HanpsKeHuo Unem 1N
HaMPAXEHWIO COMNacHO AOrOBOPHbIM
ycnosuam U

[nAa ykasaHHbIX Bble nokasatenen K3
YCTaHOBMEHbI CAeAyoLe HOPMbI: MO-
NOXUTENbHbIE 1 OTPULATeNbHbIE OT-
KNOHEHMA HaNpPsKeHWA B TOUKe ne-
pefaun 3NEeKTPUYECKOW 3Heprum He
OOMKHbI MpeBbiwaTh 10% HoMUHaNb-
HOrO (MNW COMMacHO [JOrOBOPHbBIM YC-
NOBUAM) 3HAUEHVA HANPAXKEHVA B Te-
yeHne 100% BpemeHV WHTEpBana B
onHy Hepento (8 ctapom OCTe — 1 cyT-
KU1, KDOMe TOro, paHee ObiNo MOHATVE
HOPMaNbHO AOMYCTUMbBIX OTKIOHEHNIA
+5%, OTHOCKMBIE K 3aXKMMaM 3MEKTPO-
NPUEMHUKOB).

B TOCT 13109-97 ycTaHoBMBLUEECA OT-
KNOHEHMEe HanpAXeHNA pacCUnTbIBaeT-
CA C YUYETOM TOMBKO 1-1 FTapMOHVIKM Ha-
npaxeHna Ug:

&U= (U(1) - Unom) / Unom

N XapakTepuyeTca HOPManbHO AoMy-
CTUMBIMW 1 NpPeAenbHO  [OMNYCTUMbI-
MW 3HAUEHWAMM Ha BbIBOAAX INEKTPO-
NPUEMHWKOB, PaBHbIMM COOTBETCTBEH-
HO %5 1 £10%.

MNokazatenem K3, oTHOCALMMCA K 4Ya-
cmome f, ABNSETCA OTK/IOHEeHWe 3Ha-
YeHWs OCHOBHOWM 4YacCTOTbl Hanpaxe-
HWUA 3NeKTPONUTaHNA OT HOMUHANBHO-
ro 3Hayenus, &f, 'y

6f = fm - fnom

roe: f,, — 3HayeHVe OCHOBHOW YacTo-
Tol HaMpPAXeHMA 31eKTPONuUTaHuA,
U, N3MepeHHOe B WMHTepBane Bpe-
MeHu 10 Cc B COOTBETCTBUM C Tpebo-
BaHuamn [OCT P 51317.4.30, noa-
pasgen 5.1;

fom — HOMWHANbHOE 3HaueHve Ya-
CTOTbl  HanMpAXeHWA 31eKTponuTa-
Hua, Tu.

HomMMHanbHOe  3HaueHme  4acTo-
Tl HaNPAXKEHMA SNEKTPONUTAHUA B
3neKTpuyeckon cetn pasHo 50 Iu.
Hopmbl (UncneHHble 3HauyeHua) Ana
JOMYCTUMbBIX OTKJIOHEHWIA YaCTOTh
B CUHXPOHM3MPOBAHHbBIX CUCTEMAX
3NEKTPOCHAbXeHMA Te e, UYTo U B

FOCT 13109-97: £0,2 Ty B TeyeHune
95% BpemeHn nHTepBasna B OAHY He-
nento v +0,4 Iy B TeyeHne 100% Bpe-
MEHW MHTEpPBana B OAHY Hefento.
Hopmbl AnAa gonyCTUMbIX OTKOHe-
HWM YacTOTbl B M30MPOBAHHbLIX CU-
CTeMax 3MeKTPOCHabXeHns C aBTo-
HOMHbBIMY FTEHEPATOPHbLIMK YCTAaHOB-
Kamy, He MOAKMUYEHHbIMU K CUH-
XPOHW3MPOBaHHbBIM CCTEMAM Mepe-
[laun DNEeKTPUYEeCKOW dHeprnu, me-
Hee xecTkue: +1 [y B TeyeHne 95%
BPEMEHM VHTepBana B OfHY Hepe-
mo un =5 Tu B TeyeHne 100% Bpeme-
HW MHTEpPBaNa B OAHY Heaento.
MokazaTtenammn K3, OTHOCAWMMUMCA K
2apMOHUYECKUM cocmasiarnwum
HanpAKeHNA, ABNAIOTCA:

H 3HavyeHnsa Ko3GOULMEHTOB rapmo-
HNYECKMX COCTaBAAOWMX Hanpa-
XeHua no 40-ro nopsaka Kum) B
NPOLEHTax HaNpPAXeHNA OCHOBHOWM
rapMoHuyeckomn coctasnaouwen Ul
B TOYKe Mnepefauut 3AeKTPO3Hep-
ru;

M 3HaueHre CyMMapHOro Koabou-
LUMEHTA FAPMOHUYECKMX COCTaBAA-
oWmMx  HanpskeHva (OTHOLWeEHMA
CpefHeKBaApaTUYECKOro  3Haye-
HMA CYMMbl BCEX TFapPMOHUYECKMX
cocTagnaowmx ao 40-ro nopaaka
K CpeAHeKBaLpaTMYeCKoMy 3Haue-
HWIO OCHOBHOW cocTasnawLen) K,
% B TOUKe nepenadn aNeKTposHep-
TN,

Hopmbl (4mcneHHble 3HauyeHud) no-

Ka3aTenen K3, oTHocAWmeca K Hecu-

HycouOaslbHOCMU U Hecummempuu

HanpAXeHUN, B HaCTOALLEM CTaHOap-

Te COXpaHeHbl 6e3 M3MEHEHU Temu

e, yto n 8 FTOCT 13109-97, HO noka-

3aTenu K3, OTHOCAWMECA K HECUHYCO-

MOANbHOCTU  HaNPAXKEHWN, n3Mepa-

0TCA 1 OLEHMBAKTCA C YYeTOM BAK-

AHNA He TOMbKO BbICWWUX FAPMOHMK,

HO ¥ rpynn 6AM3KO PACMONOXEHHbIX

KOMOVHALMOHHBIX (MHTEPrapMoHuye-

CKMX) COCTaBAOLMX B COOTBETCTBUM

c TOCT P 51317.4.7-2008, nogpa3sne-

nbl 3.2, 3.3. YpoBeHb MHTeprapMoHm-

YeCKMUX COCTaBAAIOLWMX HaMpPAXeHNA

3M1eKTPONUTaHWA  YBENMYMBAETCA B

CBA3W C MPUMEHEHMEM B 3NEKTPOY-

CTAaHOBKaXxX YaCTOTHbIX Npeobpa3zoBa-

Tenew v Apyroro ynpasndtoulero ooo-

pyaoBaHMA.

MPOMbBIWEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHWME, Ne4/2012
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Jo3a ¢pnukepa no Hosomy [OCTy He
[ONXHa MPEeBbIWATh: KPaTKOBPEMEH-
HO - 3Ha4deHuda 1,38: gnuTenbHoO 1 -1,
B TeueHne 100% BpemMeHn 3a Hefesto.
C vyuetom Tpeboanun [OCT P
51317.4.30-2008 Kk knaccam v cpep-
CTBaM M3MepeHur nokaszatenen K3
HaCTOALWMI CTaHAAPT yCTaHaBNMBaeT
HOPMbl NMoKa3saTtenen K3 B BMae 3Ha-
YEHWUI, M3MEPEHHbIX Ha eVHOM VH-
TepBasie BpemMeHu N3MepeHnit Knacca
A, paBHOM 10 neproaam HanpaxeHnaA
cetn 50 Ty (0,2 €) € ycpeaHeHVEM Ha
KaKAOM MHTepBane spemeny 10 MUH
B TeUeHve Hefenu.

Mo TpeboaHuam MOCT 13109-97 no-
KazaTtenu K3 OOMKHbI M3MEPATbLCA Ha
OCHOBHOM UVHTepBane BpPeMEHW OT
0,1 00 0,5 Cc cycpeHeHVEM Ha NHTEP-
Basne BpemeHu 3 ¢ unu 1 muH (ana oT-
KNOHEHWN HanpaxeHua) B TeueHue
KaXAblx 24 4aCcoOB HeeNbHOro Lunkna.
TaknMm 006pa3oMm, pacyeTHbIi WHTep-
Bas BPEMEHM M3MepPeHnin mokasate-
nen K3 ana oueHkn cCOOTBETCTBUSA 1X
TpeboBaHVAM HOBOro CTaHaapTta — 1
Hepens, a He 24 uaca, Kak Tpebosan
OCT 13109-97 .

OCHOBHble oTANYMNA
TpeboBaHMs HOBOIO
CcTaHpaaprTa.

OcHoBHble oTnnumna Hosoro TOCT P

54149-2010 ot pencteytowero TOCT

13109-97 oTHOCATCA K:

W 001aCTN NPUMEHEHNA CTaHaaPTa;

H ero CTPYKTYpe U COAepKaHNIo;

B TepMUHaM 1 X onpeaeneHuam;

M onpefeneHnamM U HOPMMPOBAHMIO
MK>;

B OTBETCTBEHHOCTM 3a K3 ceTeBbix
opraHu3auunin v noTpebutenen;

M yueTy TpeboBaHUi K K3 B n3onupo-
BaHHbIX CMCTEMax 31eKTPOCHabxe-
HUS;

B Tpeb0BaHUAM K KOHTPOSIO 1 M3Me-
peHunam MK3.

TpeboBaHMe yCTaHaBAMBATb MOKa-

3aTenu 1 HopMbl K3 B Toukax nepe-

fauy 3NeKTPO3HEPrMK Nonb3osaTte-

NAM CYWECTBEHHO OTIMYaEeT HOBbIN

ctanpapt ot FTOCT 13109-97, B KOTO-

POM HOPMbI K3 OTHeCeHbl K TOYKam

obulero nprcoeanHeHns (3a UCKIo-

YyeHVem YCTaHOBMBLLErOCA OTKOHe-

HUA HanpskeHus), 1 bonee oTeeva-

MPOMbBILWTEHHbBIA SNTIEKTPOOBOTPEB

eT YCNOBUAM PbIHOUYHOWM SKOHOMUKM.
VIMEHHO B TOUKax Nepegayu Npouc-
XOANT obpallieHrie 3N1eKTPO3HepPrum
B COOTBETCTBMM C JOTOBOPOM Ha Mo-
CTaBKy WM Ha yCiyru no nepepave
3M1eKTPO3HepruM  YCTaHOBIEHHOIO
KayeCTBa, OTBETCTBEHHOCTb 3a KO-
TOpOe HeceT ceTeBaa opraHu3ayma.
MonoxeHwe cTaHAapTa cornacyeTcs
c ©®3 «O6 anekTpo3HepreTrke» u lo-
CTaHoBneHvem [lpaBuTtenbctea PO
oT 27.12.2004 Ne 861. K Tem xe nyH-
KTaM OTHeCeHbl HopMbl K3, ycTaHOB-
NleHHble B €BPOMENCKOM CTaHaapTe
EH 50160: 2010.

Hopmbl yCTaHOBMBLIErOCA OTK/IOHe-
H1A HanpaxeHna B TOCT 13109-97
OTHeCeHbl K BblBOAAM 3M1EKTPOMNpU-
E€MHUKOB, KOTOPble MPUCOeANHEHDI,
Kak MpasBuio, K ceTam notpebute-
Nel, Ha KoTopble He PacnpoCTpaHaA-
eTca cdepa OTBETCTBEHHOCTU CeTe-
BoV komnaHuu, TOCT P 54149-2010
0043bIBaeT NoTpebuTens Ha CBoen
CTOpOHe obecneynTsb YCNOBKA, NPU
KOTOPbIX OTKIOHEHMA HanpAaXeHuaA
MUTaHWA Ha BbIBOAAX 3MeKTponpwu-
EMHWKOB He MpeBblWaloT YCTaHOB-
NEeHHBIX ANA HUX AOMYCTUMBIX 3Ha-
YeHult, ecnu BbIMOMHATCA Tpebo-
BaHMA HacToAWero craHaapTa K K3
B TOYKe nepefaun 31eKTpUUEeCKOoN
SHepruu. To ecTb Ha noTpebuTte-
nel Takxe BO3NaraeTca OTBETCTBEH-
HOCTb 3a obecneueHve Tpebyemoro
K3. 3710 cornacyetcs ¢ TpeboBaHu-
AMU, UYTOObI MOCTABWWKU SNEKTPO-
SHEePruM Hecanm OTBETCTBEHHOCTb
3a obecneuerne K3, noctasnse-
MO MoTpebuTenam, a M3roToBUTENM
3NEKTPOYCTAHOBOK U 3N1EKTPOTEXHU-
yeckoro obopyanoBaHua 1 notpebu-
Tenu, npuobpeTalolMe ero, Hecnu
OTBETCTBEHHOCTb 3a TO, YTOObI YKa-
3aHHble 0bopyOBaHME U YCTaHOBKM
npwv BBOAE B IKCM/yaTalMO He CO3-
[aBany HefonyCcTUMbIX KOHAYKTWB-
HbIX 2N1eKTPOMArHUTHbIX MOMeX B Ce-
TAX NUTAHWA.

Hopmbl K3 B TOCT P 54149-2010
YCTAHOB/EHbI Kak [ANA 3neKTpuye-
CKUX CeTell CUCTeM 3NeKTPOCHab-
KeHna obulero HasHayeHus, npu-
CoeflMHeHHbIX K EanHonm sHepretn-
yeckow cucteme Poccun, Tak 1 ans
M30NMPOBAHHbBIX CUCTEM 3MEKTPO-

CHabXeHua oblero HasHauveHuda. B
TpeboBaHmax FOCT 13109-97 pas-
VYU HOPM ANA nokasaTenen K3 B
YKa3aHHbIX CUCTeMax 31eKTPOCHab-
KEHMA He YCTaHOBMIEHO, YTO NPUBO-
VN0, HanpyMep, K HEBO3MOXHOCTH
obecneyeHns YyCTaHOBAEHHbBIX HOPM
MO OTK/IOHEHWAM 4YacToTbl B 3JekK-
TPUYECKMX CETAX, MMTaeMbIX OT aBTO-
HOMHbBIX UCTOUYHUKOB MEepPEMEHHOrO
TOKa (Hanpumep, AM3eNnbHbIX reHe-
pPaTOpOB), ANA KOTOPbIX 3TN HOPMbI
OKa3blBalTCA HeomnmpaBAaHHO KecT-
KNUMU.

B otnnume o1 FTOCT 13109-97, HOpMbI
K3, yCcTaHOBMeHHble B HOBOM CTaH-
[apTe, He paccMaTprBaloTCA B Kauye-
CTBE YPOBHEW 31eKTPOMarHUTHOMN
coBmecTumocTn (OMC) ana KoHAykK-
TUBHBIX 3M1EKTPOMArHUTHbLIX MOMEeX B
cucTemax aneKTpoCHabxeHns oblie-
ro HasHauyeHwuA. TpeboBaHMA K ypos-
HAM DMC TexHWYyeCKnx CpeacTs —
npenmMeT OTAeNbHbIX HOPMATUBHbBIX
AOKyMeHTOB. [

@ Jlutepatypa:

1. M3K 61000-4-30: 2008 Electromagnetic
compatibility (EMC) — Part 4-30: Testing and
measurement techniques — Power quality
measurement methods.

2. M3K 61000-4-7: 2002 Electromagnetic
compatibility (EMC) — Part 4-7: Testing and
measurement techniques — General guide on
harmonics and interharmonics measurement
and instrumentation, for power supply systems
and equipment connected thereto.

3. [OCT P 51317.4.30-2008 (M3K 61000-4-
30:2008). CosmecmumMocmb MexXHUYeCcKux
cpedcma sneKmpomazHUmHas. Memooewl uz-
MepeHul nokazameseli kKayecmea 3/1eKmpu-
YeckoUi 3Hepauu.

4, [OCT P 51317.4.7-2008 (M3K 61000-4-
30:2008). CosmecmumMocmb MexHUYeCcKux
cpedcme 3nekmpomazHumHas. Obuee pyko-
800CcMB0 no cpedcmaam usmepeHuli U usme-
PeHUAM 2apMOHUK U UHMep2apMOHUK O/1A Cu-
Cmem 371eKmpOoCHA6GXXeHUsA U NOOK/ToYaemblx
K HUM mexHUYecKux cpedcma.

5. TOCT P 54149-2010 «3nekmpuyeckas
3Hepeus. CosMecmumMocmb  MexXHUYeCKuxX
cpedcma 31ekmpomMazHuUMHas. Hopmel kade-
cmea 31ekmpuyeckol 3Hepauu 8 cucmemax
3/1eKMPOCHAbXeHUA 06uWe20 Ha3HayeHUs»

6. [OCT 13109-97 Snekmpuyeckas sHepaus.
CosMecmumocme  mexHuU4ecKux cpeocms
3nekmpomazHUmMHas.  Hopmel  kauyecmea
3/1leKmpuydeckoll SHepauu 8 cucmemax J1ek-
mpocHabxeHus obujezo HasHaveHus. Mex-
20cydapcmeeHHbIl cmaHoapm

7. http://www.sonel.ru/ru/biblio/article/
R54149-2010/ HOBbIV CTAH/APT 10 KAYE-
CTBY 3JIEKTPMHECKOW SHEPTUIN. OcHosHble
nonoxeHusa u omau4ua om [OCT 13109-97
(asmop - Bnadumup Hukugopos, 3amecmu-
mesb 2eHepasibHo20 OUPeKmMopd, HAy4HbIl
pykosooumesns OO0 JIMHBUT», 2. Mocksa)
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MPOMbBILWTEHHbBIA SNTIEKTPOOBOTPEB

:hager

HoBoe nokoneHune
LNPpPOBbIX
MYNbTUMETPOB
XareB - Tenepb

1 Ha Poccunckom
pbIHKe

MHoroo6pasune BO3MOKHOCTel NpoAyKTa n KomgopTt B pabore
CHUM pa3BuBaloT 3PpPeKT 0XKngaHna Toro ypoBHsA, Korga
BO3BparT K yCTapeBLUNM peLUeHNAMM YXKe Henpuemnem. 310
AO/HKHO ONMpPaTbCA Ha BbICOKOE KaueCcTBO, HafAEKHOCTb,
$PYyHKLMOHaNbHOCTb, TEXHNYECKNE BOSMOXKHOCTU 1 pasyMHYI0
LieHy npoAyKTa. 3TN CBOMCTBA N HeceT B cebe n Ha Poccninckni
PbIHOK HOBOE NOKOoMNeHne LnppoBbIX MHOFOPYHKLVNOHANbHbIX
nsmepuTenbHbix npu6opos SM102E n SM103E mapku HAGER.

pnbop 3TOT B KayecTse nep-

BOrO U CaMOro  LIMPOKOro

CBOEro NPUNOXKEHWA 3aMeHsA-

eT cobot rpynny 13 HECKONbKMX OT-

A.B. Faudykeeuy, AeNbHBIX M3MEePUTENbHBIX NPYOOPOB
K.M.H., mexHu4eckuu

dupeKxmop KoMnaHuu (amnepmMeTpOB, BONBTMETPOB, Mepe-

«IneKkmpocucmems U KniouaTenein v Ap.), BCTPEUAloWMXCA

B CxeMax OOMbLWWHCTBA BBOJHO-pac-

npenenuTenbHbix ycTponcts (BPY) u

FMaBHbIX PacnpefenuTeNbHbIX WUTOB.

Boibop mopenu npubopa 3aBUCKT OT

rNyOuHbI NPeabABAAEMbIX K HeMy Tpe-

6oBaHM1. Mynbtmetp SM102E obna-

[aeT BCEMM HEOOXOAVMBIMM BO3MOXHO-

CTAMK M3MepeHna ana Oonblien YacTu

TpebosaHui. Mpubop SM103E (ncnon-

SM103E

HeHne «kompopT») obnafaer pacv-
PEHHBIMI BO3MOXKHOCTAMMU M3MEPEHWA
U OTOOPAXKEHWUA SNEKTPUUECKMX Benn-
YMH ¥ NOAOWAET ANA Tex Cryyaes, Kor-
Ja Heobxooum bonee aeTanbHblli KOH-
TPONb pPaboThl 3MNEKTPOYCTAHOBKN
aHanm3 KayecTBa 3MeKTPO3HePrin ceTu.
B Tabnuue 1 npeacTtaBneHbl OCHOBHbIE
BO3MOXHOCTW  CTAHAAPTHOTO  MysbTU-
metpa SM102E n mynstumetpa SM103E
«KOMGOPT» MO Hambonee BaXXHbIM Ma-
pameTpam U3MepsaemMbIX 1 UCCrenyemMblx
VMU SNEKTPUYECKIX BENUUMH,

Moa TEeKYLMMN 3HAYeHUAMM TOKa U
HanpAXeHWA NofpasymMeBaloTCa TeKy-
Me 3KBMBANEHTHbIE 3HauyeHuA. [oa
CPEAHVMN VI MAKCUManbHbIMKU 3Have-
HVUAMU NOHUMAIOTCA CpefHne 1 Mak-
CUManbHble 3HaueHus 3a BblOpaHHbIN
NPOMEXXYTOK BPeMEHMU.

Kaxaas 13 nepeyncieHHbix B Tabnu-
ue 1 BEMYMH UK WX TPYMMbl MOTYT
ObiTb OTOOPAXKeHbl Ha AUchniee npu-
6opa. OOHOBNEHWE M3MEPEHMI MPO-
ncxoamT c warom B 1 .

Moa Ovcnneem pacnofiokeHbl 3pro-
HOMWYHbIE KHOMKW, ChyKallve ans
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TekyLime 3HauyeHnA Ui, Ui-i na
MakcvimasnbHble 3HaueHUs Urnaxir Ynnax i -
CpepHue U, ., U, .. -
3HaueHusa gy v
KoaddrLmeHT rapmMoHuK o6wunia THD Ui (THD3V) na
THD Ui-i (THD3U)
KoadduueHTbl HAVBUAYaNbHbBIX |-| V1 o -
rapMOHUK U331

MPOMBIWIEHHbBIM SNTEKTPOOBOT
Ta6nuua 1. OCHOBHble BO3MOXKHOCTU MynbTUMeTpoB SM102E n SM103E no nsmepeHnam n
aHaIN3Y 3N1EKTPUYECKNX BESINYMH.

na
na
na

na

Aa

TeKyu.wle 3HayeHunA

[P P P

MakcrmanbHble | -
3HaueHus max 123N
CpepHuie 3HayeHnA 'avg—1,2,3,N B

KoaddurupmeHT rapMoHuK o6Lwmin

KoaddurupmeHTbl HANBMAYaNbHBIX
rapMOHVK

THD | (THD3I, THDIn) na
Hxx li -

na

na
na

TekyLuVe 3Ha4EHNA MOLYHOCTY, B
Kaxkgon dase

0O6was MoLHOCTb TpéxdazHas
MaKcumasnbHoe 3HaueHVie MOLHOCTH
CpepHee 3HauyeHVe

MporHo3npyemoe 3HaueHne
MOLLHOCTM

Pi,Qi,Si
YP+,3Q+, 35S na
Pmax’ Qmax’ Smax Ha

Pavg' Qavg’ Savg

P QpriSor

aa
na
na
na

TpéxdasHbli

B kaxkgon dpase

XapakTep Harpy3ku (MHOYKTUBHas,
EMKOCTHas)

3PF (Pfi) na
L/C Aa

na
na

YactoTta
CuéTurK YacoB paboThl

M3mepeHne TemnepaTtypbl
(C BHELIHUMY JaTUnKaMK,
MaKcuMasnbHo 3)

AKTVBHasA, NPAMOro HanpasieHns
AKTUBHas, 06paTHOro HanpaeneHys
PeakTrBHas, MpsAMOro HanpasneHns
PeakTuBHas, 06paTHOro HanpaseHVs
MonHasa

TeKyu.|ee 3HauyeHune

[nanasoH ot -20°C go +150°C.

E+

E- -
E+ kvarh na
E- kvarh -
E+ kvah -

-n

aa

OC ~

nepekMoUYeHns  13MEPAEMbIX Beu-
UMH 1 OTOOPAKeHUA VX Ha aucree.
KHOMKK Takke npefgHasHaueHbl A
HaCTPOViKM Nprbopa nocne ero Noj-
KMOUYEHWA 1 nepes BBOJOM Ero B 3KC-
nnyaTauuio.

MNepen BBOAOM MpUbOpPa B 3KCMya-
Tauuo HeobXxoaMMO BbIMONHUTL MPO-
rpPaMMMpOBaHNe.
OCHOBHbIMW  LLIAraMK  MPOrPaMM1po-
BaHWA ABNAKOTCA:
- Hactpoiika Ha niobyto dopmy cetn -

MPOMbBILWEHHbBIVI SNEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012
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na
aa
na

na
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TpéxdazHaa (TPEx- 1nn YeTblpEXnpo-
BO[IHasA, C HECUMMETPUYHOW UK CUM-
MeTPUYHOW Harpyskow), AsyxdazHan
(nByXnpoBoAHasn), ogHodasHasA (AByx-
nposoaHas);

- HasHaueHne HOMWHanNa nepsuY-




MPOMbIWEHHbBIA SNIEKTPOOBOT

Puc. 1 Mpumep cxembl BKNOUeHUA
npu6opa (SM103E) gns 3-pasHon
YeTbIPEXNPOBOAHON CETU C HECMM-
MeTPUYHOW HarpysKom.

P1

P1 S1= E

S1 =Sz -— L;

=i 211 =92 L

offofJo] i

V1 |v2]vé|vw|fs1 |s2]s1]s2[s1|s2]s1 |32]]
Lnd Lpd Ligd

HOW OBMOTKM TpaHCchopmaTopa ToKa
(0o 9999A), a ana npubopa SM103E,
ecnn TpebyeTcs, U HOMUHaNOB 06MO-
TOK TpaHchopmaTopa HanpskeHus (B
nocnegHem cCiydyae AMana3oH u3me-
peHnin Bo3pactaeT ¢ 700B go 500kB, 1
npv6op SM103E MoxeT NpuMeHATbCA
YXKe ANA BbICOKOBOSBTHBIX CETEN);

- YCTaHOBKa BpemeHu MHTerpauum (ot
2¢ 0o 60 MUH) ANA onpefeneHnsa Mmak-
CUManbHbIX 1 CPeAHMX 3HaUYeHu no
n3mepaemMbIM BenunurHam (Tokam, Ha-
NPAKEHWAM U MOLWHOCTAM).

HakoHeL, nprbop MoXeT ObiTb 3aKoau-
POBaH OT HECaHKLIMOHNPOBAHHOIO [10-
CTyNa K HaCTpOWiKam ero napameTpos.
XoTA B Cxeme nopkfioyeHua npnbo-
pa 3anyTaTbCA TpygHO (cm. Puc. 1),
nprvbop 1MeeT BO3MOXHOCTb 3ary-
CKa COOCTBEHHOrO TecTa Ha NpaBuib-
HOCTb MOAK/IOUEHNA U3MEPUTENBHbIX
BbIBOOB HaMPMXeHMA U TOKa K 3MekK-

TPUYeCKol ceTn, a TakkKe COOTBeT-
CTBYIOUIMX MOMIOCOB TpaHChOpmMaTo-
POB TOKa.

V1, V2, V3 - BbIBOAbI ANA U3MepeHuA
HanpsaxeHus.

S1, S2, S3 — BbIBOAbI 415 M3MepeHus
TOKa.

[laHHble Nprbopbl NOCTaBAAIOTCA C Kpe-
NEXHBIMM Nankamu 1 yJoOHO MOHTUPY-
l0TCA B ABEPb Wkada, Ana uero Tpedy-
eTcA otBepcTUe 92x92 MMm. (puc. 2 1 3).
MmybuHa npubopa 3a ABepuen wkada
coctasndaet 60 mm. B cnyyae ncnonos-
30BaHVA AOMOAHUTENbHBIX BTbIYHbBIX
MOAyNel BbIBOMA M3MepeHuin, ryou-
Ha cocTasuT 80 MM.

Tenepb npubop roToB K 3KCnyata-
unn. lNprbop mnmeeT GONbLIOW KNA-
KOKPUCTannuyecknin AUcnnem ¢ Kpyn-
HbBIMV UMbpaMK 1 NpUATHYIO GOHO-
BYIO MOJCBETKY, UTO Npu paboTe B Ln-
TOBOW AleNnaeT ero 3KpaH XopoLio BU-
AMMBIM. B KauecTBe MHCTpymMeHTa And
HabnaeHWs OH OT/IMYHO BMUCHIBAET-
CS B 2NeKTPOLWUTOBYIO COOPKY Ntobo-
ro ansanHa.

OfHako TONMbKO BM3yanmMsauumen He
OrPaHMUMBAIOTCA BO3MOMXKHOCTM [aH-
HbIX MPUHOPOB.

Ecnu ans BM3yanbHOro KOHTponsa fAo-
CTaTOYHO OfAHOro NMpubopa Ha ABepu
wkada, To ANA AucneTyepmsaunmn 1
nepefayn faHHbIX NoTpebyoTca ao-

MONMHUTENbHBIE MOAYAM C Pa3HbIMU
byHKUMAMY, NOCTaBasemble GUpPMON
Xarep 4na fJaHHbIX MynbTUMETPOB. []o-
NOMHUTENbHbIE MOLYNW Nerko ycTa-
HaBNMBAOTCA Ha MPUOOP Ha 3aaHen
ero naxHenu (Puc. 4).

B 3aBUCMMOCTM OT TEXHUYECKOW He-
0OXOAMMOCTY ANA Lienelt KOMMYHVKa-
UMK, oMcneTyepmsaumnn 1 ynpasneHns,
a Takxe OT blofpKeTa NPoeKTa, BO3MO-
EeH BbIOOP Pa3NUUHbIX [JOMONHUTESb-
HbIX MOfyner n 1x KOMOWHauWi ana
[aHHbBIX MyNbTUMETPOB (CM. Tabnuuy 2).
Tak, Mpu ycTaHOBKE MOAYNA C UM-
NyNbCHbIM Bbixogom SM200 Ha npu-
6op SM102E BO3MOXeH npocTeit-
WU BapuaHT AMcreTyepusaumm c
CUTHaNbHbIM WX peneriHbiM BbIXO-
JOM [/1A KOHTPOMA 3aflaHHbIX 3Haue-
HWUI NO TUNY, BECY U NPOAONXKMTENb-
HOCTM MO BCEM BblllenepeynceH-
HbIM MapameTpam, dyHKUMA Talimepa,
a Takxe YUéT anekTposHeprum (KBT.
yac, KBAp.uac) ¢ MMNyNbCHbIM BbIXO-
AoM. TakXe BO3MOMKHO AUCTaHLMOH-
HOe ynpaBneHue 3NeKTPUYECKUMU
npurbopamn.

B cnyuae TpeboBaHuA nepepau Bbli-
LIeyKasaHHbIX MapamMeTpoB NO NPOTO-
kKony JBUS/MODBUS® Ha komnboTep
(MNK) orucnetyepa nan NporpaMmmpy-
emblll nornuecknin koHTponnep (M1K),
HeobxoaMMo J00aBnTb onymio SM210.

.i Puc. 2 YctaHOoBKa MynbTuMeTpa B iBepb WKada -i Puc.3 KpenéxHble nanku
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MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

SM200 Mopgynb ¢ MnynbCHbIM Bbixogom ansa SM102E

SM201 Mogynb ¢ umnynbCHbIM Bbixogom ans SM103E

SM202 Mopynb 2 Bxofa/2 Bbixopa ana SM103E

SM203 Mogynb ¢ aHanorosbim Bbixogom ana SM103E

SM204 Mopaynb namatn gna SM103E

SM205 Mopynb Temnepatypbl ana SM103E

SM210 Mopaynb nepepaum gaHHbIx RS485 Jbus/Modbus gnsa SM102E
SM211 Mogynb nepepaum faHHbix RS485 Jbus/Modbus gna SM103E
SM213 Mopgynb Ethernet Jbus/Modbus gna SM103E

SM214 Mogynb Ethenet+RS485 Jbus/Modbus ans SM103E

[JaHHbIe MOZYIM MOTYT MCMONb30BaTh-
CA OndA coeamHeHna o 31 MynbTume-
Tpa Ha paccToaHme o 1200 m.
Opyrum npumepom aAsnsaetca Oonee
«KOMGOPTHbIV» BapMaHT WCMOMb30Ba-
HWA BMeCTe C MynbTumeTpom SM103E
Moayna namat SM204 1 mopyna ne-
pefadv AaHHbix SM211. 370 um3mMe-
peHune, COXpaHeHne B NamATM 1 AUC-
netyepmsauma no npotokony JBUS/
MODBUS®.
[laHHaA KoHOUrypaumna umeet 60nb-
e BO3MOXHOCTEN 1 NMO3BONAET:
M 3MepATb 1 oTobpaxaTb Ha AMc-
nnee:
HanNpAXeHuA, TOKU, MOWHOCTH, KO-
SOPULMEHTE  MOWHOCTY, 4acTOTY,
dNeKTPO3Heprunto, ooWNn 1 UHAUBK-
AyanbHblA KO3OOUUMEHTH TAPMOHMK
(0o 63-1), yachl aKCNAyaTaUmu, a Tak-
e HeKoTopble Apyrue napameTpbl U1
COCTaBAAOLME AAHHBIX BENUYMH, Me-
peyurcreHHble B Tabn. 1.
B COXPaHATbL B NaMATH:
3HayeHuna no P+, P-, O+, Q- ¢ 10-muHyT-
HbIM MHTepBanom 3a 31 geHb uiv 62

Puc. 4 lononHnTenbHble MOAYNN AN1A MYITUMETPOB

[HA, CMrHanbl o nocnefHyx 10 aBapu-

AX, C X 1aTOW 1 BPEMEHEM, MPOAOMKN-

TENbHOCTbIO, HAUMEHBLLIVM U HaUbOsb-

LIVIM 3HAYEHNAMY;

B COXPaHATbL B MaMATU C yKasaHvem
BpemeHu 1 aaTbl 10 nocnegHux:

HaVMeHbLIWX 1N HaUBOMbLIMX TEKYLIMX

3HaveHun no 3U, 3V, 31, In, F 2P+/-,

>Q+/-, %S, THD 3U, THD 3V, THD 3I,

THD In;

cpenHux 3HaveHu 3U, 3V (3a 1 geHb

€ 10 MUH. HTepBanom) u F (60 gHen ¢

10-MWH. MHTEpBaNoMm);

ABAPUIMHDBIX MOHVXKEHUN HanpPAXKeHNA

oT 5% o 95% Un (no M3K61000-4-

30);

nepeHanpsxeHun ot 105% o 150%

Un;

NCYE3HOBEHWI HAaNPAXEHNA OT BeNW-

YMHbl MeHee 5% Un.

M nepefaBatb Yyepe3 coefuHeHue
RS485 paHHble no npotokony JBUS/
MODBUS co ckopocTbio o 38400
607 Ha LeHTpanbHbI KoMMbloTep
MK nav nporpaMmmupyembiii 1oru-
yeckumm koHTponnep MK:

B cunTbiBaTb  CMCTEMHO okono 500
3HaveHun (I, U, V, P QRS, THD...) n
OVCTaHUMOHHO MapameTpupoBaTth
cam MynbTUMETP;

W nogkmoyats 0 31 Moayna MynsTu-
meTpoB K K wnnu MK Ha ancTas-
U go 1200M C Mcnonb3oBaHMem
npotokona JBUS/MODBUS®.

MIHTepeCcHbIM  MPUIOXeHWemM  Ans

FPaKAAHCKOrO  CekTopa  ABAAeTCA

KOMOVHauma mynbtumetpa SM103E

C mMogynem KOMMyHMKaumm SM213,

MMeloLMM BCTPOEHHbIN Beb-cepsep,

MO3BONAKLMI OCYLLECTBNATL ANCTAH-

LUVIOHHblE KOHTPOJb ¥ 00paboTKy 13-

MepAeMbIX BEMUMH Yepes VIHTepHeT.

C nomolLLbio KOMOWHALIWIA AaHHbBIX NpK-

60pPOB BO3MOMKHO KOSIMYECTBEHHO M13-

MepATb U KAUeCTBEHHO aHanM3npo-

BaTb 3MEKTPOIHEPIMIO, ONTUMMU3NPO-

BaTb €€ Pacxofl Ha y4yacTkax TeXHOMO-

rMyecKkoro npoLecca Win B 4actu Co-

OPYKEHWA, M3MEPATb TemnepaTypy B

3NEeKTPUYUECKMX WKadax 1 BHE WX, UC-

NONb30BaTh MPUOOPHI B CXemax ynpas-

NeHnA 1 aBTomatmnsaumm. B cnyyae pac-

npeaenéHHoro KoHTpons, obbearHAnA

no npotokony JBUS/MODBUS® go 150

TaKnX NPrBOPOB, MOXHO KOMMIIEKCHO

KOHTPONMPOBAaTb COCTOAHME 31EeKTPO-

noTpebneHna 1 KauyecTBO 3/1eKTPO3-

Hepruv obLIMPHBIX OOBEKTOB.

Takvm 06pa3oM, C NPUMEHEHVEM HOBH-

HOK Mapkn «hager» — LndPOBbIX MHO-

rOGYHKUMOHAMbBHBIX  M3MEPUTENbHBbIX

npwbopos SM102E n SM103E oTkpbi-

BalOTCA MOUCTUHE HEOorpaHUYeHHble

BO3MOXKHOCTV AN COBPEMEHHOMO Me-

HePKMEHTa SNEKTPOSHEPI MM 3AaHUN U

TEXHONOTMYECKX MpoLeccos. [
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MPOMBILWTEHHbBIA SNEKTPOOBOT

ECcTb KOHTaKT!

KnemmHblie coegnHeHunsa Abb
ANA COBPpEeMEeHHOro MOHTaXa

K. jsinnakos,
UHXeHep no Epynne
usoenuu, Ab

T TOro, HACKO/bKO Kauye-
CTBEHHO BbIMOMHEH  3MeK-
TPOMOHTaX, BO MHOFOM 3a-
BMCUT  pabOTOCMOCOOHOCTb  MHXe-
HepHOWM ceTn npeanpuatia. Eulé He-
CKOMIbKO N1eT Hasaj 3/1eKTpUKM coe-
OVNHANY NPOBOAA NaKoW MW «CKPYT-
Kamuy., [epBbii cnocob He yaobeH Ha
npakTuke, TpebyeT AOMOMHUTENbHO-
ro obopynoBaHua 1 umeeT cnabyto
MeXaHMYeCcKylo MpoYHOCTb. CKpyTKa
NPOBOAOB He obecrneunBaeT Hagéx-
HOCTb CeTn 1 6e30MacHOCTb NepcoHa-
na — CoenHeHVe CO BpemeHeM ocna-
6eBaeT, NPOBO/A OKUCNAITCA, U KOH-
TaKT TepAeTcA, NO3TOMY B COBPEMEH-
HOM MOHTaKe 3TOT CNocob He pa3pe-
WEH HOPMATVBHBIMK  [OKYMEHTaMMU.
ANbTepHaTMBOW «BYEPALHNMY» Bapn-
aHTam CoeAMHEeHVA NPOBOMOB ABMA-
eTcA MCnonb3oBaHve Knemm. Paso-
6paTbCA B TOM, KAKUMU TEXHUUYECKMM
XapaKTepUCTVKaMU KEMMHble Coeln-
HEHWs JOMKHbl 06nagaTtb, YTobbl 0be-
CneyunTb HaAéXHyto 1 be3onacHyto pa-
60Ty 31eKTPUYECKON CEeTW, MOMOXKeT
KpWTepuanbHbIN aHanws.

Kputepuin nepsbliii.
TexHnuyeckne xapakTepucTnku
B nepeyio ouepenb npu Bblbope
KNEMMHbIX COEUHEHNUI CneymanmcTb
06paLlatoT BHUMAHME Ha CeYeHMe Ka-
6ena, KoTopbli HeOOXOAMMO MOAKIO-
unTb. bbiBaeT, uToO B pamkax OAHOro
obbekTa TpebyeTcs opraHn3oBaTh Kak
BXOAHbIE, TaK M BbIXO4HbIE MEKTPW-
yeckme IMHUK LLUTOB, NOSTOMY Mpu
BbIOOpE MPOW3BOAMTENA BAXKHO, YTO-
6bl TUMOPSAA KINEMMHbIX COeAVHEeHWIA
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BK/IOYAN M3Oenvda, Kak ana Mmanblx,
Tak 1 Ana 6onbWMX AVaMeTPOB Kabe-
na. Hanpumep, KnemMmHble coefmHe-
HKA, NPOM3BOAMMbIE Ha 3aBofde Abb
BO DpaHumMn, N3roTaBnMBalTCA ANA
nposoaos ceyerHnem o1 0,12 go 300
MM2, 3TO CHUMAET HEOOXOOMMOCTb B
nopabope U3Aenuin HyKHOro amame-
Tpa cpeau pasHblx Npou3BoaUTeNen,
a TakXe nomoraeT MOBbICUTb HagéX-
HOCTb 2NeKTPMYeCKOW CeTu, Tak Kak
NCNONb3YITCA COeANHEHNA C OMHa-
KOBbBIMU XapaKTEPUCTNKAMU.

EWwé ogHumM KpuTepmem npu nopdo-
pe KNeMMHbIX COeflMHeHnn crneuma-
NMCTamn aBnseTca obecneyeHmne Bo3-
MOXHOCTU COoeiHeHMA MPOBOAHM-
KOB pasHblX ceyeHuin. Hepepkn cny-
Yau, KOraa Hy>KHO BbINMOSIHUTb Pa3BOA-
Ky Takum 06pa3om, 4Tobbl OT OAHOrO
KPYMHOTO Kabensa OTXOAMNO HECKOSb-
KO MPOBO/IOB HEOOMbLWOro CeveHus.
B Takux cuTyaumsax yaobHo paboTatb
C pacnpegenuTesibHbIMK  Brokamn
BRU(T), KOHCTpyKUMA BWHTOBbLIX 3a-
XUMOB KOTOPbIX MO3BONAET MOAKIIO-
4aTb KECTKME (OAHOXWIbHbIE) 1 T1b-
Kre (MHOTOXWUIbHbBIE) Kabenu cevyeHu-
em oT 2,5 0o 185 mm?.

Takke AnA NPOMbILWNEHHOrO CTPOW-
TenbCTBa B POCCMM aKTyabHOM ABNA-
€TCA BO3MOXHOCTb Pa3BOAKM antoMu-
HMEBbLIX MPOBOAOB. B KNemMmHbIX coe-
nvHeHnax ABB, Hanpumep, BO3MOX-
HOCTb TaKOro COeAMHeHVA peanu-
30BaHa MpW MomoWM cneumnanbHo-
ro pacnpegenutenbHoro 6noka BRU
250 ALU, KOHCTpYKLMA KOTOPOro CO-
OEPXKUT aMOMNHMUEBYIO LUMHY ANA CO-
eflMHeHna npoeodoBs. B cBow oue-
pefab, CKoba, MpUKMMatoLlas NMpoBO-
OHWK K WKYHe, AOMXXHa obecneynBaTtbh
HeobxoAnmoe JaBneHne, YTobbl KOH-
TaKTHOE COMpOoTMBAEHMe Obllo MK-
HMManbHbIM. OHO 3aBMCUT OT MHO-
rMx GakTopoB, HO 6a30BoOe 3HaueHwue
MMeeT Ci1fa AaBNeHUA OJHOro NPOBO-
OHWKa Ha apyron. C eé pocToMm B pe-
3ynbTaTe B3avMHbIX Aebopmaumi yee-
NNYMBAETCA NoLWaab CONPUKOCHOBE-
HMA NPOBOAHMKOB. lNpaBaa, 370 Npo-
NCXOOUT [0 ONpeaenéHHon Benu-
YMHbBI, NOCNe Yero ycunmaalouleeca
[aBNeHME yXe He YMeHbluaeT 31ek-
TpUYECKoe COMPOTUBIEHME, HO MO-
XKET NPUBECTN K MEXAHUYECKOMY Pa3-
PYWEeHNIO KOHTaKTa. [1o3ToMmy 3axa-

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

O6WNin BUA KNEMMHOrO YCTPOWCTBA.

TVie MPOBO/MOB B KIeMMHOM COeflHe-
HUW AOMKHO ObITb AOCTAaTOUYHbIM, UTO-
6bl 0becneynTb HU3KOE KOHTaKTHOe
CONPOTUBIEHNE W NMPU STOM He «pa3-
[aBUTb» MefHble WX amoMUHMEBbIE
XUNbl — 3TO AoCTUraeTca onaropaps
HaMMUMIO B KNEMMHOM COeAMHEHN
CUCTEMbI CAMOKOHTPEHMA BUHTA.

Kputepuia BTOpOI.
HapéxHocTb

Bonblwoe BHMMaHWE CReUMannCThl
YOENAT WU MaTepuanam, 13 KoTopbIX
M3rOTaBMMBAIOTCA KNEMMHble COeaw-
HeHMWA. 3TO CBA3aHO C TeMm, YTO Heao-
CTaTOYHaA XECTKOCTb KOpMyca mn3fe-
JINA MOXET CTaTb MPUYMHON Hekaue-
CTBEHHOIO MOHTaXa U, Kak CNeACTBue,
BbIXOAA  DMeKTPUUYECKOW cetn w13
cTpoA. Kopnyc m3penua LOmxeH 13-
rOTaBAMBATLCA U3 MPOYHOrO HEeropio-
uero MaTepuana, ycTomumBoro K mexa-
HMYECKM BO3LENCTBUAM, Hanpumep,
apPMWPOBaHHOIO Nonmnamuaa.

Ckoba v BMHT 3aKMMa KIEMMHOrO CO-
eAVHEHMA M3rOTaBMBAOTCA W3 CTa-
N1, MO3TOMY 3HAUUTENbHOE BAMAHMWE
Ha HaOEXHOCTb INEeKTPUUeCKol ceTu
OKa3blBaeT MpoLecc Koppo3uu, Ko-
TOPbIV yXyAWaeT KOHTaKT, a Mopow
- [axe NpuBoaMT K ero notepe. Bo

MPOMbBIWEHHbBIV SNEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012

BNAXKHOW Cpefe 1 C pOCTOM Temnepa-
Typbl YBEIMUYMBAETCA CKOPOCTb KOP-
POANPOBAHNA MPOBOAHNKOB U BUHTO-
BbIX 3aKMMOB. poncxoguT 310 13-3a
rafibBaHMYeCKON peakumm conpuka-
CaloWNXCa MeTannoB HeoAMHAKOBOM
aKTUBHOCTW. [Jna obecneyeHns CTon-
KOCTW MaTepuranoB BMHTOBOIO 3aXW-
Ma K MPOLEeCcCy 31eKTPOXMMUYECKON
KOPPO3MM Ha VX MOBEPXHOCTAX AOMK-
Hbl OOPA30BbIBATLCA 3ALUUTHBIE OK-
CYAHbIE MNEHKM C BbICOKMM 3NEKTPU-
YeCKMM COMPOTUBAEHNEM.

MaTepuan c 6ornee BbICOKOW XUMU-
YeCcKoW aKTMBHOCTbIO ABMAETCA KOp-
POAVPYIOWMM aHOAOM B Mape C me-
Hee aKTVMBHbIM MaTepranom, KOTOPbIN,
Mo CyTW, CTaHOBUTCA BOCCTaHaB/MBa-
OWMMCA KaToaoM. B mape «mvefdHbin
NPOBOA — CTANIbHOW 3aXKMM» KaTOAOM
CTaHOBUTCA NepBblIi, 0Opa3oBaHMe Ha
CTanu OKCUAHON MNEHKN ByaeT uaTu
KpanHe MefaneHHo, 1 B UTOre KOppo-
318 Pas3pyLINT CTanb. YTo6bl 3TOrO 13-
6exaTb, BUHTOBbIE 3aXMMbl KNEMMHO-
ro CoefMHeHna AO/KHbI W3roTaBau-
BaTbCA U3 NEMMPOBAHHOWM CTanu C aH-
TUKOPPO3UIHBIM  MOKPbITUEM. Takown
mMaTtepuan obnagaet BbICOKOW YCTOW-
UYMBOCTbBIO AaXKe B CONAHOM cpefe.
MeXaHnueckyto *ECTKOCTb KOHCTPYK-




MPOMDbILWEHHbBIA SNEKTPOOBOTPEB

UMM KNEMMHOMO CcoeanHeHua obe-
CreyrBaeT Kopnyc u3aenus, OfHO-
BPEMEHHO ABAALWNIACA N30NATOPOM.
[lnAa  13roToBneHMA  COBPEMEHHbIX
KNEMMHbBIX COEAMHEHWI MCMOoNb3yeT-
ca nonvamng (Hanpumep, ¢ 0603Ha-
yeHnem 6.6.), XUMMYECKU apMUPOBAH-
HbIl CTEKOBONIOKHOM W MWHepana-
Mu. bnarogaps aTomy matepuany Kop-
nyc coxpaHsaeT TepModOPMOYCTOM-
UMBOCTb TMPU BBICOKMX Temnepary-
pax, BnoTb 4o 110°C. OyeHb BaXkHO,
4yTOObLI B MaTepuasne, U3 KOTOporo mns-
roTaBAMBAKOTCA KOpnyca, He MpucyT-
CTBOBAO A00ABOK, BPeHbIX /1A 3[0-
pOBbA YenoBeka. Hanpumep, Knemm-
Hble coefnHeHusa KomnaHumu Abb He
cofepxat acbect, Kagmuii, dochop
WAV TanioreHbl, KOTopble Tak OMacHbI
npu noxape BblAeNEHVEM SA0BUTLIX
ra3oB, U COOTBETCTBYIOT @BPOMENCKMM
TpeboBaHUAM U CTaHAapTy MexayHa-
POAHOW 2NEeKTPOTEXHUUYECKOW KOMMC-
cum (M3K) 06095.2.11.

Kputepuin Tpetui.
KomnakTHOCTb

Mo cnoBam CneLManicToB, He MeHee
BaXKHO, UTOObBI KIEMMHbIE COEAVHEHWS
ObIIN KOMMAKTHBIMK. [pK NpoeKTNpPo-
BaHUW ¥ CTPOUTENBCTBE KPYMHbBIX O0b-
€KTOB YacCTO BO3HMKAIOT CUTyauun, KOr-
na Ha DIN-peiike Heobxogmmo pasme-
CTUTb MaKCKManbHOe KONMYecTBO m3fe-
VK. Tak, Ana npoBoaa ceveHviem 4 mm2
WMPVIHA CTaHOAPTHON Knemmbl COCTaB-
naeT 6 mm. [ina cpaBHeHWA — obopyao-
BaHve ZS4 cepun SNK ot ABB (puc. 2),
NMo3BOAAKOLIEE MOOKMOUNTD TaKOW e
NMPOBOAHVIK, 3aHMAET BCEro 5,2 MM Ha

Puc. 2. Mpodunb KnemmHoro
coepuHeHuna ZS4.

perike. [lonyyaeTcs, 4to Ha CTaHOapT-
Ho DIN-peiike gnnHon 140 cm B nep-
BOM C/lydae MOXHO YCTaHOBWTb MOPAL-
Ka 230 knemm, a BO BTOpoMm — yxe 270.
YCTaHOBKa KOMMaKTHOro  obopynosa-
HMA MO3BONAET CO34aBaTb Pe3epBHble
NMHWKW, a TakKe WCMonb3oBaTb OOK-
Cbl MEHbLWWX PasMepOoB, UTO aKTyaslb-
HO B CTECHEHHbIX YC/IOBUAX 3/1EKTPO-
LUMTOBbIX. TEXHUYECKME xapaKTepucTu-
Kv Knemm ZS4 npviseeHsl B Tabnuue 1.

- Oco6eHHOCTU 1 NpenMyLiecTBa
] K/IEMMHOrO coeguHeHunsa ZS4

DKOHOMMA MecCTa 3a CYET
coefHEHVA NPOBOAHNKOB
40 4 MM?NpY WXPUHE BCEro
5,2 mm.

Kpome TOro, mo MHeHuio crneuymani-
CTOB, O[IHVM 13 NPU3HAKOB KaueCTBEH-
HOro BbIMOJHEHMA PaboT nMo cbopke
SNEKTPUYECKOTO LLWTa ABNAETCA BHELL-
HWI BU NONYYMBLLErOCA pacnpeaenm-
TeNbHOro HoKca — HeObXOAMMO, UTOObI
obopynoBaHve ctoano Ha DIN-peiike
poBHO, 0e3 3a30poB. [laxe camble
KOMMaKTHble KNemMmHble CoefiMHEHNA
AOMKHBI 06MafaTh KECTKOW KOHCTPYK-
LMen, YCTOMUMBOW K MEXaHWUYEeCKUM
BO3JENCTBUAM. TONbKO B 3TOM CJlyyae
npv NOAKMNOYEHNN MPOBOAHMKOB He
byner npoucxoants aedopmMaumn 13-
[ennii, a CneaoBaTeNbHO, CMeLleHKd
YCTPOWICTB B 3M1EKTPUYECKOM LLKTE,

Kputepuin yeTBEpThbiiA.
TexHONOrMYHOCTb MOHTaXa 1"
obcnyKnBaHuA o6opynoBaHusA

B ycnoBuax, korga opraHvsauma anex-
TPUYeCKnx ceTel BbINOMHAETCA Ha He-

Xapakrepucruka
CeyeHrie NoAKYaeMoro nNpoBoaa
1 NpoBof Ha 3aXnm KeCTKnM
rMeKunin
C HAKOHEYHNKOM
2 NpoBOAA Ha 3aXKUM KECTKNIM

rMoKunin

C AABOMHbBIM HAKOHEYHNKOM

HomunHanbHoe nonepeyvyHoe cevyeHne
HomurHanbHbI TOK

CKOJbKMX KPYMHBIX OObeKTax OAHO-
BPEMEHHO, pellalollyld pofb  Urpa-
eT CKOPOCTb ¥ 6e30WNHOYHOCTb YCTa-
HOBKM KNEMMHbIX COeAMHEHNI. YacTo
OHW ONpeaenalTCcA He TOMbKO Mpo-
beccrMoHanbHbIMN HaBbIKaMV MOHTaX-
HVKOB, HO M KOHCTPYKTMBHbIMM OCO-
6eHHOCTAMK M3nenuit. Hanpumep, Ha-
fvune B BUHTOBOM 3aXKMMe YAOBHOrO
KOHyCa [OnA 3aBefeHMA MNPOBOAHMKA
1 dnakka nog HWM NO3BONAET MOBbI-
CUTb CKOPOCTb TMOAKSIOUeHWA Kabe-
NA K Knemme 1 13bexaTb Takol owmno-
KW, Kak MpOTacKMBaHMe MNpPOBOAHMKA
MUMO 3aXKKMa.

[MOBBICUTb  CKOPOCTb  BbINOSIHEHUA
3N1eKTPOMOHTaXHbIX PaOOT MOXKET Tak-
Xe ¥ Cnocob YCTAaHOBKM KNEMMHO-
ro coefuHenus. Kak npasuno, ob6o-
pPyAOBaHMe, UCNOMb3yemoe AnA MnoA-
K/lOUeHVs  MPOBOAOB  HEOOMbLIO-
ro [vameTpa, YCTaHaBMBaeTcA Ha
ctaHpapTHyto  DIN-penky. CoefnHe-
HuA ZS16 BuHTOBOW Ccepum SNK (puc.
3) onAa NpoBOAOB ceyeHmem ot 0,2 ao
16 MM? MOXHO MPOCTO 3aLLENKHYTb Ha
pelike (TeXHWYeCKMe XapaKTepucTmKm
KNemMMHbIX coefinHeHnn ZS16 npuse-
JeHbl B Tabnuue 2).

[Mpw 5TOM BaXKHO 3HaTb, UTO KNleMMbl Ha
ceyeHna Ao 16 MM? M30MPOBaHbI TONb-
KO C OAHOW CTOPOHbI, MO3TOMY eCiiv 1X
YCTaHOBUTb HEBEPHO — HEW30MPO-
BaHHble 4acTW MOFYT COMPUKOCHYTb-
CA, UTO NPUBEAET K KOPOTKOMY MeX-
KNemMMHOMY 3amblKaHuio. Hanpumvep, B
n3penvax cepum SNK ectb cneymanb-
HEld  WTUGT, NPEnATCTBYIOWMIA  3TOM
OwubKe, HO LjeNb, KOTOPYIO OH CO3acT
MeX[y KNnemMamu, MOXXHO He 3aMeTUTb.

Ta6nuua 1. OCHOBHbIe TeEXHUYECKNE AlaHHbIe KNTEMMHOro coefHeHns ZS4

3HaueHue

0,2 - 4 mm?
0,22 — 4 mm?
0,22 - 4 mm?
0,2 -1 mm?
0,22 - 1,5 mm?
0,22 - 1,5 mm?
4 mm?

32A

HomuvHanbHbI KpaTKOBPeMeHHO BbiAepKrBaembii Tok (1.¢) 480 A

HomuHanbHoe HanpsxeHue
MIMnynbCcHOE BblAepKMBAaEMOE HanpsiKeHvie
CreneHb 3aWuTbl

1000 B
8000 B
IP 20
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Puc. 4 MpoTaXKa KNeMMHbIX coeun-
HeHWii Ha HarpeBaTeNIbHON cucTeme
AnaTepmmuyeckoro macna

\ |

[lo3TOMYy, B KauecTse AOMONHUTENIbHOM
3aLLMTbI OT HETOYHOCTM NP YCTAHOBKE,
N30ENNA UMEeT acCUMETPUUHYo Gop-
My — BM3yanbHO JfIErKO ONpenennTb,
KakoW 3nemeHT CMOHTMPOBaH Ha DIN-
perke HeBepHO.

B xope 3kcnnyataumm 3nekTpoycTa-
HOBOK HEOOXOAMMO PEeryfispHO ocy-
WecTBNATb MPOPUNAKTUYECKN OC-
MOTP KNEeMMHbIX COeJHEeHNI, NpoBe-
PATb, MPOYHO N1 0OOPYAOBaHVE 3a-
KpenaeHo Ha CBOEM MecTe, obecne-
4YMBAETCA NN HafEXHOe coeanHeHue.,
DTV Mepbl CBA3aHbI C TeM, UTO B pabo-
yee BpemaA CeTb MOCTOAHHO HarpyKe-
Ha, MPONCXOAWUT HarpeB KOHTAKTHbIX
COefiIMHEeHNN, a Nocse TPYAOBOro AHA,
Kak MpaBWno, BCe Mpouecch Mpuo-
CTaHaBMBAIOTCA, 1 KOHTAKTbl OCTbIBa-
I0T, UTO MPUBOANUT K OCNabneHmo 3a-
KNMOB.

CornacHo TOCT P 50043.1-92, pa3 B 6
MecsiLieB HeOoOXOAMMO OCYLLECTBNATL
NPOTAXKKY KNEMMHbIX COeANHEHWNI (PUC.

O
Puc. 3. KnemmHoe coegnHeHne
1 ZS516 C BUHTOBbIM 3aXXNMOM.

MPOMbIWNEHHbBIV SNTIEKTPOOBOTPEB

4). Ha KpynHOM NpeanpuATAM 3TOT NPO-
LieCC MOXET 3aHATb He 0AMH Yac. Kpome
TOrO, KOrAa HyHO MPOBEPUTL OKOMO
1000 coefiHeHW, eCTb BONBLLIOV PUCK
OWKNOUTLCSA, MPOMNYCTUTL YaCTb KIEMM.
KOHCTpYKTMBHbIE OCOOEHHOCTM COBpE-
MEHHbIX 3aXXMMOB MO3BOMAIOT CHU3UTb
PUCK  CaMOMPOK3BOSbHOMO  OC/1abne-
HUA KOHTaKTa. Tak, Hanpumvep, B KNemm-
HbIX coeamHeHvax ABB npucyTcTBytOT
cneupanbHble CTanbHble MAACTMHDI, Ha-
LOEXKHO KOHTPALLME BUHT.

Kputepuia nartbii. Yoo6cTBO
MapKNpPOBKU

Take, N0 MHEHMIO CNEeUManCTOB MOH-
TaXkHbIX OpraHmM3auu, AnA CNOXHOW
3NEKTPUYECKOM CXeMbl YPe3BblYaiHO
aKTyasnbHbIM CTAHOBUTCA BOMPOC WAeH-
TUdVKaumm NpoBoAoB 1 knemm. CHIAM

= OCO6EeHHOCTMN 1 NpenmyLIecTBa
.I KNeMMHHOro coegiHeHUA ZS16

JKOHOMMA MecCTa 3a CYET
coefMHEeHVA NPOBOAHNKOB
8o 16 MM2 npu WNpUHe BCEro
10 mm

3.05.06-85 n. 3.22 TpebyerT, uTobbl NpPo-
BO/a U Kabenw, NpoknaabiBaemble B KO-
po6ax ¥ Ha NOTKaX, UMENV MapKMPOBKY
B Hauase 1 KOHLIE NIMHWW, a TaKXe B Me-
CTax MOAKMIOUEHMA KX K 3NeKTpoobo-
PYAOBaHMIO (KNeMMam).

MOXHO WCNONb30BaTh FOTOBYIO Map-
KUPOBKY, HameyaTaHHyl0 Ha 3aBofe,
6O  HaHeCcTM CYMBOSIbI  CaMOCTOS-
TenbHO. ECNn HyXHO omepaTWBHO OT-
METUTb KNEMMbI (Hanpumep, Ha mecTe
npoBefeHns MOHTaxa), ynobHee Bce-

ro BbINOMHUTL UAEHTUOMKAUMIO Npa-
MO Ha Kopnyce 13fenvs BOLOCTONKMM
bnomactepom. [locne 3Toro MOXHO Ha-
HECTV [OMOSHUTENbHYIO MapKMPOBKY
NpY NOMOLYM CaMOKNEeALLMXCA Moo,
KOTOpble pacrneyaTbiBalOTCA Ha N060M
NPUHTEPE U NPUKPENNAIOTCA K KNemme.
lMpoKo nprmMmeHAeTCA eLwé ofHa Tex-
HOMOMNA HaHeCeHWA CUMBOJIOB — Tep-
MOMepeHoc, nosgondiolas obecne-
YUTb BBICOKYIO YCTOMYMBOCTb Map-
KepoB B pasnuyHbix cpepax. [leyatb
MapKepoB OCYL|eCTBAETCA NpU Mo-
MOLLM CheunanbHbiX NpUHTepos. Ha-
npumep, yctponctso HTP500 ot Abb
CnocobHo HaneyataTb Ao 5000 naeH-
TMGUKATOPOB B Yac. Mcnonb3osaHue
MONYYMBLUMXCA KapT BO3SMOKHO Cpasy
Xe nocne nevaty, 6e3 AONONAHUTENb-
HOW CYLKMW.

KpvtepmanbHbl - aHanmn3 — BaXKHbIN
3Tan npu BbiIbope obopynoBaHuA, Befb
OH MOMOTaeT BbiABUTL PAL OCHOBO-
nonaraloWmx MapameTpoB, KOTOPbLIM
[OJTKHO COOTBETCTBOBATb TO UM MHOE
YCTPOWMCTBO. be3yCcnosHo, B 3aBMCKMO-
CTM OT MPOMBILWNEHHOIO 060PYyAOBa-
HWA, YCTaHABIMBAEMOro Ha npeanpu-
ATUN, N NOXKENAHWI 3aKa3yunKa snekK-
TPOMOHTaXHbIX PaboT, K Knemmam mo-
ryT NPeABbABATLCA U Apyrue Tpebosa-
HWA. HO OHW JOMKHBI UrPaThb POb AO-
MNOMHUTENbHBIX, & HE OMPeAeNALWMX
BbIOOP YCNOBMIA. Befib OT COOTBETCTBYIA
KNeMM BCEM BblLeOOO3HaUYEHHBIM KpWi-
TEPUAM  HaMPAMYIO 3aBUCUT  Haaéx-
HOCTb 1 6e30MacHOCTb PaboThl, Kak Ma-
JIOW YCTaHOBKW, Tak 1 BCETrO NMPOW3BOL-
cTBa B Lenom. [

Ta6nuua 2. OCHOBHble TeXHUUYECKME AlaHHble KTIeMMHOro coefuHeHns ZS16

XapakTepucruka 3HaueHue

CeyeHue NogKNOYaemMoro nposofa

1 NpoBoA Ha 3aXnm KECTKUN 0,5 - 16 Mm?
mokunmn 0,5 - 16 mm?
C HakoHeYHnKom 0,5 — 10 mm?
2 MpoBOAa Ha 3aX1M KECTKUN 0,5 - 4 mm?
rmoKnm 0,5 - 4 mm?
C 1BOVIHBIM 0,22 — 4 mm?
HaKOHEYHNKOM
HomuHanbHoe nonepeyHoe ceyeHne 16 Mm?
HomuHanbHbIN TOK 76 A
HomunHanbHbIN KpaTKOBPEMEHHO BblAepKmBaembli Tok (1 ¢) 1920 A
HomuHanbHoe HanpsaxeHne 1000 B
MmnynbcHoe BbiaepKrBaeMoe HanpsKeHve 8000 B
CreneHb 3aWunThbl IP 20
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SJNNIEKTPOOTOMNNEHWE

BnnaHune aneKrpomMmarHUTHbIX Nonen
NPOMbILLIIEHHOW YAaCTOTbl Ha YeNloBeKa

O.E. KoHOpameeea,

K. m. H., 3a8. Kagedpoli
VIHxXeHepHoU 3Ko02uu
U oXpaHel mpyod,

WU.B. Kopones,
doyeHm Kageopel
VIHxXeHepHOoU 3Kos02uu
U oXpaHel mpyod,

A.M. bopoekoea,
doueHm Kageopol
WHxxeHepHOU 3Komo2uu
U oxXpaHel mpyod,

HUY Man

B coBpeMeHHbIX YCI0OBUAX B pe3ybraTe pa3BUTUA PasfNyHbIX
BNZOB SHEPreTUKN 1 NPOMbILLIJIEHHOCTU 3/1IeKTPOMArHUTHble
N3Ny4yeHNA 3aHUMAIOT O4HO U3 BeAyLMX MecT Mo cBoeii
3KONOrnyecKoi 3Ha4MmMocCTu cpeaun apyrmx ¢pakropos

OKpYy»KatoLuen cpeapl.

neKkTpomarHuTHoe none (M)

- 3T0 0cobasa popma MaTepun,

npeacTas-nAawLiaa cobom B3a-
MMOCBA3aHHbIE  MeKTPUYECKOe U
MarHuTHOe Nons.
JnekTpuyeckoe nofne (puc. 1) co3na-
eTCs 3apAfamu, a ero BenuuMHa xa-
pakTepwu3yeTca HanpaxeHHocTbio (E,
efvHULa n3mepeHmns B/m).
MarHutHoe none (puc. 2) co3paeTcs
NP OBUKEHNN NEKTPUYECKUX 3apa-
[10B Mo NpoBOAHMKY. OHO xapakTepu-
3yeTCA HaMpPAXEeHHOCTbIO MarHWUTHO-
ro nona (H, eannHuua namepeHua A/m)
1 MarHUTHOM nHAykuven (B, eguHuua
n3mepenuna Tn — Tecna).
Du3nueckre NPUUMHBLI CyllecTBOBa-
HUA 3NeKTpoMarHMTHoro nona (puc.
3) cBA3aHbl C TeM, YTO M3MeHsAtoLlee-
CA BO BPEMEHU 3neKTpuyeckoe none

NopoXJaeT MarH1UTHoe none, a u3me-
HAKOLleeca MarHMTHoe nosne — Buxpe-
BOE 2/1eKTpuyeckoe nosne: obe Kom-
MOHEHTbl, HEenpepbiBHO U3MEHAACD,
BO30OYx[aaloT apyr apyra. MNpu ycko-
PEHHOM [BUXEHUN 3aPAMKEHHbIX Ya-
cTuL, DMIT «OTpbIBAETCA» OT HUX 1 CY-
LlecTByeT He3aBMCKMO B Gopme 3nek-
TPOMArHUTHBIX BOSMH, He u1cyesaa C
yCTPaHEeHMeM UCTOYHVKA (Hanpumep,
PAAMOBOSHbI HE MCYE3atoT U Mpu OT-
CYTCTBMM TOKa B W3yYMBLLIEN UX aH-
TEeHHeE).

YenoBeueckmnin opraH13m Bcerga pe-
arvpyeT Ha 3NeKTPOMarHUTHoOe none.
JKcnepumeHTanbHble aHHble Kak OT-
eueCcTBeHHbIX, Tak U 3apyOexHbIX 1C-
cneposatenen  CBUAETENbCTBYIOT O
BbICOKOW OMOMOrMYeCcKom aKTUBHO-
CTW 3NEKTPOMarHUTHbIX nonen (SMIT)

MPOMbBIWEHHBI SNEKTPOOBOIPEB 1 SNEKTPOOTOMMNEHWME, Ne4/2012



BO BCEX YACTOTHbIX Arana3oHax. [Mpu
OTHOCUTENbHO BbICOKMX YPOBHSAX 06-
nyyatowero Ml coBpemeHHaa Teo-
pUa NPW3HAEeT TEMOBOW MexaHu3m
Bo3genctena. [lornouweHne SMIT B
TKaHAX OpraHM3aMa CBA3aHO C npe-

obpaszoBaHMemM  3neKTPOMarHUTHOM
SHeprMn B Tennosylo. Ho 3ameTHbIn
Harpes TKaHel BO3MOXKEH Nnllb Npu
[IOCTAaTOYHO BbICOKOW HanpsaXeHHo-
¢t IMI — 6onee 10 mBT/cm? TMpn
OTHOCUTENbHO HM3KOM YypoBHe DM
NPUHATO roBOPUTL 06 MHbOPMaLK-
OHHOM BO3gencTBun. [loHATUE UH-
dopmauMoHHOe BO3/eiCTBME O3Ha-
yaeT GopmMMpPOBaHME BUONOTMYECKO-
ro addeKkTa 3a cyeT 3HEepPrum camoro
OpraHM3ma, BHellHee BO3[eiCTBME
NAeT TONbKO TONMUOK «UHOOPMALINIOY
ONA Ppa3BUTMSA pPeakuuy OpraHu3ma.
MHorouncneHHole KcCnefoBaHVA B
obnactn GUoNornyeckoro AencTeuns
SMI no3Bonat onpeaenvTtb Hanbo-
nee 4yBCTBUTENIbHbIE CUCTEMbI Opra-
HM3Ma YenoBeKa: HepBHadA, WUMMYH-
HaA, dHAOKPWHHAA ¥ MonoBad. JTu
CUCTEMbBI OpraHM3Ma ABAAIOTCA KPK-
TMYeCKUMK. Peakumm 3TUX  CUCTEM

OOJKHBI  00A3aTeNlbHO  YUUTbIBATLCHA
npuv oLeHKe pucka Bosaenctama M
Ha HaceneHue.

Ha 6uonornyeckyto peakuuto BauaeT:
W HTEeHCKBHOCTb DM,

Wl yacToTa M3ny4YeHus,

W NpPOJOMKNTENBHOCTL 00yYeHNs,

W MoaynAumMA curHana,

Il coyeTaHme yacToT DMIT,

W NepuoanYHOCTb AenCTBUA.
CoyveTaHue 3TUX MapameTpPoB MOXET
NPUBOAUTL K CYLIECTBEHHO pa3n-
YaloLWMMcA NOCNeaCTBMAM ANA Yeno-
BeKa.

Obuen3BecTHo, YTO B COBPEMEHHOM
MUPE YENOBEK Ha MPOTAXKEHWN BCeW
XU3HW  MOABepraeTca BO3AENCTBUIO
OMIT nonew, Tak Kak gaxe Joma OH Mno-
CTOSIHHO CTasKMBaeTCA C  ObITOBbIMN
npubopamn, PaboTaoWUMK C UCTONb-
30BaHMEM SNEKTPUYECKOro ToKa U AB-
NAOLMMNCA  UCTOUHMKAMY  eKTPO-
MarHUTHbIX NONel MPOMbILLNIEHHOM Ya-
cToThl (50 ). A pag 6bIToBbIX NpKbo-
POB — 3TO MPEXAE BCEro MMKPOBOJSHO-
Bble (CBY) neun, MobUnbHbIe TenedoHbl,
OblITOBbIE CUCTEMbI CBA3M Ha PafMoKa-
Hane (Bluetooth) aBnaoTca NCTOYHMKa-
MW BbICOKOYACTOTHbIX MOSeN.

N3 6bITOBbIX MpPUOOPOB Hambonee
MOUHbIMK  cnegyeT npu3Hate CBY-
neyu, PasIMUHOro pofa rpuin, Xono-
ONABHUKN, KYXOHHbIE BbITAMXKKYM, dMEK-
TPOMAUTbI, TeNeBU30pbl, KOMMblOTe-
pbl. PeanbHo co3gaBaemoe SMI B 3a-
BMCUMOCTY OT KOHKPETHOWM MOdenu
pexrma paboTbl MOXKeT CUAbHO pas-
NMYaTbCA cpeav 0bopyaoBaHNUA OfHO-
ro Tvna (punc.4,5). 3HaveHua MarHUTHO-
ro nosfA TeCHO CBA3aHbl C MOLHOCTbIO
npunbopa — Yem OHa Bbille, TeM Bbille
MarHuTHoe none npu ero pabore.

Ewe ogHvm dakTopom onpepens-
oWnM  cTeneHb Bo3gencTama  IOMI
Ha YenoBeKa ABMAETCA pPacCToAHME.
dnekTpuyecKkas CocTaBnsAwllaa ocna-
6eBaeT NpoMopUMOHaNbHO KBaapa-
Ty PaCCTOAHMA OT UCTOYHMKA MOA4, a
MarHuTHaa 0bpaTHO NPOMNOPLIMOHASb-
Ha PacCTOAHMIO B MePBOM CTeMNeHN.
3HaueHUA 3NeKTpUUYeCcKom CoCTaBs-
loller nona MPOMbILLIEHHON YacTo-
Thbl MPAKTUYECKN BCEX 3MEKTPOObLITO-
BbIX MPUOOPOB He MpeBbillaloT He-
CKONbKMX [ecATKOB B/M Ha pacctos-
Hn 0,5 m.

MPOMbBILWEHHbBIVI SNEKTPOOBOTPEB U INEKTPOOTOMNEHWE, Ne4/2012

SNNIEKTPOOTOINJNIEHWE

[. Puc.1. dnekTpuueckoe none

“ Puc. 2. MarHuTHoOe none

Tok meyem om Habndamens

Tok meyem k Habiooamesnio

“ Puc. 3. dneKTpomarHuTHOe none

Y

pacnpocmpaxeHus

JlnuHa 8osHb!

CpefHue ypOBHM MarHUTHOM COCTaB-
nAWen nona NPOMbILLNEHHOW Ya-
CTOTbI ObITOBbIX 371EKTPOMPUOOPOB Ha
paccToaHun 0,3 M NOKasaHbl Ha puc.4,
a M3MeHeHVe YPOBHA B 3aBUCUMOCTN
OT PacCTOAHMA Ha PUC.5.

CornacHoO COBpeMEeHHbIM MpeacTaB-
NeHVAM, MarHUTHoe Mofie  MOXeT
ObITb OMac-HbIM A1A 3A0POBbA Yeno-
BEKa, eCc/in NMPOUCXOAUT MPOAOSIKM-
TeNbHOoe 00nyyeHve (perynapHo, He
MeHee 8 4acoB B CYTKW, B TeYeHue He-
CKONbKNX J1eT, 0COBEHHO B HOYHbIE
yachl) ¢ ypoBHem Bbiwe 0,2 mKTn [7].

B koHUe 70-x rofoB NpoLnoro cTo-
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SJNNIEKTPOOTOMNNEHWE

| Puc. 4. YpoBHM n3ny4eHnii MarHMTHOro nons 6bIToBbix NPM6OPOB Ha
m paccroaHum 0,3 m
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UcmoyHuku

NeTuA B PasHbIX CTPaHax Obiin npo-
BefleHbl WKpoKoMaclTabHble nccne-
[OBaHMA MO BAMAHUIO HM3KOYACTOT-
HbIX (HY) marHuTHbIX nonen (MI1) Ha
300pOBbe 4yenoseka. [lnAa yenose-
ka HY Ml cuymtaetca Oe3omnacHbiM,
ecnn BenuMyMHa ero WHAYKUMM He
npesbiwaer 0,2 MKIN. Takaa Benu-
YMHaA MHAYKUMK B pAfe CTpaH yCTa-
HOBMEHa B KauyecTBe MakKChMalbHO
LOMYCTUMOW ANA HaceneHua. VHu-
LUMaTOPOM BBeLEeHUA 3TON HOPMbI
6bina LBeuwnsa, B koTopoi okono 20
neT Benucb HabnwgeHua 3a 340p0-
BbeM MONYMWINIMOHA YenoBeK, Npo-
XKMBaOWMX B YC/IOBMAX MOBbIWEH-
HbIX ypoBHen MIT npombllIeHHOM
YyacToTbl. BcemupHaa opraHmsauma
3[PaBOOXPaAHEHMA TaKXe pPeKoMeH-
nosana sennunHy 0,2 MKTn B Kade-
CTBE MakCUMalbHO AOMYCTMMON ANA
HaceneHua HOPMOW MHAYKLUMK Mmar-
HUTHbBIX MOMIeN MPOMbIWAEHHOW Ya-
cToThbl (MpW AnMTenbHOM BO3AEN-
CTBUN).

B T1abn.1 npepncrtaBneHbl fAaHHble O
PacCTOAHMN, Ha KOTOPOM GUKCUpYeT-
CA MarHWTHOe nose MPOMbILLNEHHOM
yacToTbl (50 Ty) BennymHom 0,2 MKTn
npu pabote pAga ObITOBLIX MpuUbO-
poB. be3onacHoe paccToAHNE MOXKHO
OnpeaenTb TONbKO C MOMOLLbIO Che-
LManbHbIX CPeacTB U3MepeHus Ans
3NEKTPOMarHUTHOro nond. TunuyHoe
6e3onacHoe pacctosHue — 1,5-5 me-
TPOB.

N3 pucyHkoB 4, 5 BMAHO, YTO Hau-
bonbliuee 3HaYeHne MarHUTHOro Nonsa
BO3HMKaeT B pe3y/bTate paboTbl Ta-
Kvx npubopos Kak: CBY-neyb, xono-
OUNbHUK ¢ cnctemon "No frost" Te-
NEBM30P U KOMMbOTEP C 31EeKTPOH-
HO-Ny4eBoW TpyOKoMn (ypoBeHb mar-
HUTHOTO nonsa — 10-12 MKTN), OAHAKO
YK€ Ha PacCTOAHMM OKOMO METPa 3TU
3HAYEHMA CHMKAIOTCS [0 6E30MaCHbIX
3HaUYeHnn. XonoAwnbHWKK, 000pY-
posaHHble No Frost, fononHutensHo
OCHalLeHbl OAHUM UAK HECKOMbKUMU
BEHTUNATOPaMK, KoTopble obecrne-
YMBAKOT MOCTOAHHYIO  LIMPKYNALMIO

XONOOHOrO BO3AyXa BHYTPU Kamep.
Bcneacreme OaHHOM  KOHCTPYKLMN,
6onblie pacxof 3MeKTPO3HepPrun n
6onblie 3HayeHue MarHMTHOro nonA.
MeHee 3HauMTENbHOE BAVAHME OKa-
3bIBAOT MANTA, YTION, YalHWK, TENbIN
NOA, NIOMUHECUEHTHbIE Namnbl (ypo-
BEHb MarHUTHOro nonsa — 2-4 mkIn).
OTpenbHO cnefyeT CKasaTb O KOM-
MbloTepax ¥ TeneBm3opax C XUAKO-
KpucTanauueckum gucnneem. Kak u
B C/lyuyae C TeNeBm30pOM, ydlle BCe-
ro y HMX 3alulieH 3KpaH MOHWUTO-
pa. B 3aBMCMMOCTM OT X MOANDUKa-
umn npegen 8 0,2 MKIN, Kak Npasu-
NO, He NpeBbIllaeTCa NMOO NpeBblla-
eTCA He3HauYMTeNbHO Ha PaCcCTOAHUMU
30-50 cm nepepn 3KkpaHOM. HeMHOTVM
MEHblLEe Ha 300POBbe YenoBeKa BN-
AT HOYTOYKMW,

HaunoHanbHble cucTemMbl  CTaHAap-
TOB ABMAAOTCA OCHOBOW ANA peanu-
3aUMM NPUHLUMNOB  3NEKTPOMArHUT-
Hon 6e3onacHocTn. CucTemMbl CTaH-
[lapTOB BKJOYAIOT B CEOS HOPMATUBBI,
OrpaHMUMBaOWME YPOBHN 3NEKTPU-
yeckux noner (3M) m MarHUTHbIX Mo-
net (MI) NpoMbIWAEHHOM 4YacTOThl,
nyTeM BBEAEHWA MpeaenbHO AOomMy-
CTUMbIX ypoBHel Bo3aencTaua (MOY)
ONA Pa3NUYHbIX YCNOBUIA 06MydeHus
N PA3ANYHBIX KOHTUHIEHTOB.
HopmrpoBaHue 31eKTpUYyeckoro u
MarHWTHOrO MOAA MPOBOAMTCA pas-
[leNbHO Ha OCHOBAHWM COOTBETCTBEH-

\/ Puc.5. U3ameHeHmne YPOBHA MarHnTHoro nons npOMblaneHHOﬁ
m YacToTbl GbITOBbIX aneKTponpmﬁopOB B 3aBUCMMOCTU OT pacCTOAHUA
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HO HaMPAXEHHOCTN 3NEeKTPUYECKOrO
nonda ¥ HanpAXXeHHOCTU MarHUTHOro
nonA.

B Poccum cnctema craHAapToB MO

3NEeKTPOMarHUTHOW 6e3onacHo-

CTV cknagbiBaeTca n3 focygapcTeeH-

Hblx cTaHgapToB (TOCT) n CaHutap-

HbiX nMpaeun 1 Hopm (CanlnH). 3710

B3aMMOCBA3aHHbIE [JOKYMEHTbl, AB-

nsoumeca obAzaTenbHBIMU ANd UC-

NOSTHEHMA Ha BCeln TeppuTopun Poc-

cun. B ocHoBe ycTaHoBneHuA npe-

[enbHO AonycTumblx yposHei (M4Y)

NEXUT NPUHLUMUM NOPOroBOCTM Bpea-

Horo gencramna SMIT.

B kauectse MAY IMI1 npuHUMatoTCA

TaKMe 3HayeHud, KoTopble Npu exe-

OHEBHOM 00/yYeHUNn B CBOWCTBEH-

HbIX ANA AAHHOrO WCTOYHMKA W3Ny-

YEeHWA peXMMax He BbI3blBAET Y Hace-

neHvs 6e3 orpaHvyeHusa nona n Bos-

pacTa 3aboneBaHul NNK OTKNOHEHWI

B COCTOAHMM 300POBbA.

Mpw oueHkn Bo3genctema IMIT Ha

HaceneHve HeoOXOOUMO PYKOBOA-

CTBOBATLCA CNEAYLUMA  [OKYMEH-

Tamu:

l CaHvTapHO-3NMAEMMONOrnYecKkme
npasuna u Hopmatmebl CaHllnH
2.1.2.2645-10 "CaHutapHo-anuge-
Muonoruyeckme TpeboBaHmA K yc-
NOBUAM MPOXMBAHUA B XWbIX 3Ma-
HUAX U nomelleHnsx";

l MexroCcynapCTBeHHble  caHuTap-
Hble nMpaskna 1 Hopmbl MCaHlnH
001-96 "CaHunTapHble HOPMbl JOMY-
CTVMbIX YPOBHEN dunsnueckmx dak-
TOPOB MpWU MPUMEHEHUN TOBApPOB
HapodHOro notpebneHva B ObiTO-
BbIX yCNOBMAX".

CornacHo MCanluH 001-96 gonycTu-

Mble YPOBHM HaMpPAKeHHOCTW 2ekK-

==

NcTouHmuK

XonoannbHUK, OCHaWeHHbIN cuctemon “No
frost” (Bo Bpems paboTbl KOMnpeccopa)

XonoannbHMK 06bIYHbIN
(BO Bpema paboTbl Komnpeccopa)

YTior (pexkum Harpesa)
Tenesusop 14" ¢ 3NeKTPOHHO-NyYeBOW TPYOKOM

dnekTpopaguaTop

Topuep ¢ ABymA namnamu no 75 Bt
OneKTpoayxoBKa

Asporpunb

TpUYe-CKOro nofAa ToKa MPOMbILLEeH-

Hown uyacTtoTbl (50 Iu), co3paBaemble

TOBapaMi HapoAHOro noTpebneHus,

He JOMXHbl npeBbiwaTth 0,5 KB/m [2].

JTa e BefluuMHa Qurypupyet v B

CanlluH 2.1.2.2645-10, cornacHo Ko-

TOPOMY HaMPAXEHHOCTb 3neKTpuye-

CKOro MOSA MPOMbILWIEHHOW YacTo-

Tol (3N MY) B XXMUAbIX MOMELLEHMAX Ha

PaCCTOAHNK OT 0,2 M OT CTEH U OKOH 1

Ha BbicoTe 0,5-1,8 M OT Mona He JOoNX-

Ha npesblwatb 0,5 kB/m. Taknm obpa-

30M, COMMacHO AaHHbIM AOKYMeHTam

npefenbHo AoNYCTUMbIX YpoBeHb I

MY ona BCex XKWblX MOMELEHNIN He

AONKeH npesbiaTh 0,5 KB/M.

MHOYKUMA MarHWTHOrO nond npo-

MblWAEHHOW YacToTbl 50 1 B »KWblX

nomMeleHnAax Ha pacctoAarnm ot 0,2

M OT CTeH U OKOH W Ha BbicoTe 0,5-

1,5M OT Mmofla He OO0MKHa NpeBblllaTth

5 MKTn (4 A/m). MCanl i+ 001-96 B Ha-

cToAllee BpeMA yCTaHaBNuBaeT Tpe-

60BaHWA TONMBbKO K 3MEKTPUYECKON
cocTapnawulen aranasoHa 50 U wn

YPOBHIO 3M1eKTPOCTaTUYeCKOro nosns.

Takum 00pa3oMm, 3MeKTPOMarHUTHbIe

nons OT OCHOBHbIX ObITOBbIX UCTOY-

HWKOB HE OKa3blBalOT 3HaYMTEeNbHOIO

BAMAHMUA Ha OpraHM3m YyenoBeka npu

YCNOBUM MEPUOANYECKOrO Henpo-

JOomKMUTEeNbHOro BO3aencTeua. [na

CHUXeHWA BAnaHna SMI Ha yenose-

Ka B ObITY 1 HefloNyLleHWsa npeBbllle-

HNA HOPMATUBHbIX 3HAYEHWI HeObXO-

AVIMO:

W coKpaTUTb Bpemda npebblBaHUA B
MeCTaX MNOBbILIEHHOrO YPOBHA Mar-
HUTHOrO NOAA MPOMbILWAEHHON Ya-
CTOTbI;

W 1CNoNb30BaTh TEXHWUKY C MEHbLUeN
noTpebaseMon MOLWHOCTbIO:  Mar-

Ta6nuua 1. PacnpocTpaHeHne MarHUTHOTO NOJIA NPOMBbILUNIEHHON YacTOTbI
OT GbITOBbIX 3/IEKTPUYECKUX MPUGOPOB (BblLe ypoBH:A 0,2 MKT)

PacctosHue, Ha KoTopom uKcupyeTca
BeNnyuHa 6onbiue 0,2 MKTn

1,2 M OT ABepLUbl;
1,4 M OT 3afHel CTeHKMN

0,1 M OT 3NeKTPOABMraTesNs KOMMpeccopa

0,25 M OT pyuKku

0,7 - 1,1 M OT 3KpaHa;
1-1,2 M OT 6GOKOBOW CTEHKM

03m

0,03 m (ot npoBoga)

0,4 M OT NnepefHen CTeHKN
1,4 M OT GOKOBOWI CTEHKM

HVTHblE TMOSA MPOMbILIIEHHOW Ya-
CTOTbl OyAyT MeHblue Mpu NMPoYMxX
PaBHbIX YCOBUAX;

l 00A3aTenbHO NpoBepATb B [Urne-
HYYeCKoM 3akmovyeHun (ceptndu-
KaTe) Ha ObITOBYIO TEXHUKY Hanuume
OTMETKM O COOTBETCTBUW K3Aenns
TpeboBaHuAM "MexrocynapcTeeH-
HbIX CaHWTApPHbIX HOPM [OMyCTU-
MbIX YPOBHEW dU3nyecknx dakro-
POB NpU NPVYMEHEHNN TOBAPOB Ha-
poAHOro noTpebneHua B ObITOBLIX
ycnosnax”, MCanluH 001-96;

W npu yCTaHOBKE MOJSIOB C 3MEKTPO-
NOAOrpPeBOM BbIOMPATL CUCTEMBI C
MOHWKEHHbIM YPOBHEM MarHUTHO-
ro nons;

W npu pasmMelieHun B KBapTupe Obl-
TOBOWI TEXHWKN PYKOBOACTBOBATb-
CA cnemyowuMy NPUHLKNAMU: pas-
MeLaTb ObITOBbIE 31eKTPONPUGopHI
MO BO3MOKHOCTW [anblue OT mecT
OTAblXa, He pacrnonaratb ObITOBbIE
3neKTponpubopbl NOGAN30CTY U He
CTaBUTb X APYr Ha Apyra. [

-,
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'I Amunun Xpuctnanosuy JIEHL|

12 (24) beBpansa 1804, lepnt — 29 aHBaps (10 peBpans) 1865, Pum

MbI npopomkaem ceputo 6morpadpunuecknx cratei
0 BEJINKNX YUYEHbIX, CbIrPaBLUNX 3HAUNTENbHYIO
pornb B pa3genax HayKu, CBA3aHHbIX C TeMaTUKON
XypHana. B astom Homepe mbl ny6nukyem
6uorpaduio Imunua XpucrnaHoBmya

JleHuUa - pOCCMNCKOro akagieMnka, BHecluero
60onbLUON BKNAA, B pa3BUTHE I1IEKTPOTEXHUKMN,
Knvmaronorum, ¢pusnyeckom reorpapum.

My NleHu poannca 24 despans 1804 roga 8 [ep-
nTe (HbiHe TapTy). B 1820 rofly OH OKOHUM TMMHA3MI0
n noctynun B Lepntckuit yHusepcuteT. CamocTod-
TEMbHYIO HayuHylO0 OEATeNbHOCTb JleHU Hayan B KadecTse
dVv3nKa B KPYrocBeTHOM aKCneauummn Ha wnone «lpeanpu-
ATne» (1823-1826), B COCTaB KOTOPOW Obln BKAOUEH MO pe-
KOMeHAaLmn Npodeccopos yH1BepcHTeTa. B oueHb KopoT-
KWNIA CPOK OH COBMECTHO C pekTopom EV. Mappotom co3aan
YHVIKanbHble Nprbopbl Ans ryOOKOBOAHbBIX OKeaHorpaduve-
CKVX HabntofeHnn — nebeaky-rnybomep v batomeTp. B nna-
BaHWUW DMUANIA JleHL NpoBen okeaHorpaduueckme, MeTeo-
ponoryeckue v reodprsnyeckme HabntogeHrs 8 ATnaHTude-
CKOM, TxoM 1 VIHAMMCKOM OkeaHax. B 1827 rogy oH Bbinos-
HWM 06PabOTKY MOMYYEHHbBIX JaHHBIX 1 MPOAHANM3UPOBaN
ux. B despane 1828 ropa JleHu npeacTaBmn B Akaaemuio Hayk
noknag «dOusndeckre HabnoaeHNa, Nporn3seneHHble BO Bpe-
MfA KPYrOCBETHOrO MyTeleCTBIA NMOA KOMaHAOBaHUEM Kanu-
TaHa OTT0 oH Koueby B 1823, 1824, 1825 1 1826 rm». 3a 310T
TPYL, NOMYYMBLUMI OUEHb BLICOKYIO OLIEHKY, B Mae 1828 roaa
JleHL 6bin 130paH aabioHKTOM AKafemum no dusmke.
B 1829-1830 rogax JleHu 3aHMmancs reodusmueckimm 1c-
CNefOBAHMAMM B I0XKHbIX parioHax Poccmn. B nione 1829 roaa
OH Y4aCTBOBas B MEPBOM BOCXOXAEHUM Ha dnbbpyc v ba-
POMETPUYECKMM CMIOCOOOM Onpenenin BoiICOTY 3TOM ropbl.
Tem e cnocobom OH YCTaHOBWII, UTO YpOBeHb Kacnmnckoro
\Y4 MOPA HIxe YepHoro.
3M M" VI VI B ceHTAbpe 1829 roga dmMunuii JleHL BbINOAHWA rpaBUTaLIV-
OHHble 1 MarHUTHble HabmoaeHus B HukonaeBckoi obcep-
BaTOPWK MO MPOrpamme, COCTaBeHHON AnekcaHapom ym-
Xp M CTM a H o B I/l LI 60nbATOM, @ HECKOMbKO NMo3xe — B [arectaHe. OH cobpan B
OKpEeCTHOCTAX baky 0bpa3Libl HeGTV 1 FOPIOUNX ra30B, a Tak-
e YCTaHOBUN B 3TOM ropofe ®yTLITOK And HabnoaeHni 3a

ypoBHem Kacnua.
B mae 1830 rogy Imunuiz JleHu BepHynca 8 MeTepbypr v npw-
cTynunn K obpaboTke cobpaHHbIX MaTepuranos. BaxHeniine

HayuHble pe3y/bTaTbl SKCNeAMUMM Obl ONyBNMKOBaHbI 1M
B 1832 1 1836 rogax. B mapTte 1830 rofa (B Bo3pacTe 26 neT)
ellle o Bo3BpallleHvs B [letepbypr oH Obin 13bpaH 3KCTpa-
OPAMHAPHBIM aKaAEMNKOM.

3ameuaTensbHoM YepToit JleHua Kak yyeHoro 6bino rnybokoe
NOHMMaHWe GU3NUYECKIMX MPOLIECCOB M YMEHME OTKPbIBATb WX
3aKOHOMEPHOCTMU.
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HauvHasa ¢ 1831 1 no 1836 ro4 OH 3aHUManNCAa 13yyeHnem
aneKTpomarHeTnsma. B Hauane TpuauaTbix roqos Npowno-
ro ctonetra Avnep 1 ®apafein co3nanvt HeCKOMbKO Mo Cy-
LWECTBY MHEMOHWYECKIX NpaBun Ana onpeaeneHna Hanpas-
NeHVA HaBeeHHOro TOKa (ToKa MHAYyKUMKW). Ho rmasHoro pe-
3ynbTata obuncs JleHu, OTKPbIBWNIA 3aKOH, ONpeaenvBLIni
HanpasneHve MHAYLMPYeMOro ToKa. OH 13BeCTeH cervac Kak
npaBuno JleHua. [pasnno JleHuUa packpbino MaBHYO 3ako-
HOMEPHOCTb ABNEHNA: HAaBEAEHHDI TOK BCerda MMEET Takoe
HanpaBneHWe, YTo ero MarHUTHOE Mone NPOTUBOAENCTBYET
npoLieccam, BbI3bIBAIOLLMM MHAYKLMIO. 29 HoAbpsa 1833 roay
3TO OTKpbITUE ObINO AONOXeHO AkafemMmnn Hayk. B 1834 rogy
JleHua n36panv OpAVHAPHbBIM aKaAeMMKOM Mo dr3nKe.

B 1836 rogy Smmnumin JleHy 6uin npvrnatleH B [eTtepbypr-
CKUI YHUBEPCUTET 1 BO3rMaBun Kabeapy dvsnkin 1 dpurisnye-
CKow reorpadun. B 1840 roay oH Obin 136paH AekaHoM Gpu3u-
KOo-MaTemaTnyeckoro dakynbreTa, a B 1863 roay — pekTopom
yHuBepcuTeTa. C cepearHbl TPUALATLIX TOA0B, HapAdy C UC-
CNefoBaHVAMY B 061acTy GM3NKM 1 U3NYECKON reorpadum
JleHu, Ben OOblLyiO NMefarornyeckyio paboTy: MHOrvie rofbl
OH 3aBefoBas kapeapon Gr3nKin MaBHOroO nefarornyecko-
ro MHCTUTYTa, Npenofasan B Mopckom Kopnyce, B Muxai-
JIOBCKOM apTuanepumnckom yumnuile. B 1839 rogy oH cocTa-
B «PYKOBOACTBO K dM3MKe» ANA PYCCKNX TMMHA3NIA, BblAEp-
XaBllee OAvHHAAUATb M3AaHWUI. JleHU CyleCTBEHHO yiyu-
W1 NpenofaeaHvie GU3NUYeCKX AUCUMMANH B YHUBEPCH-
TeTe U APYrux yuebHbIX 3aBefeHuax. B uncne ero yueHnkos
6ol .. MeHpenees, KA. Tummnpases, .11, CemeHoB-TaH-
Wanckun, O.0. MNetpywesckur, AC. Cagenbes, M. Manbl-
3uH, J.A. JlaunHos, MIT. AseHapnyc, O.H. leenos, H.IM. Cny-
TMHOB.

B 1842 ropy JleHu OTKpbL1 He3aBUCMMO OT [xenmca
I>Koynsa 3aKoH, cornacHO KOTOPOMY KONMYeCcTBO Ten-
na, BbiAeNnAoLerocs npy NPOXoxXaeHNN NeKTPUYeCcKo-
ro ToKa, NPAMO NPONOPLNOHaNbHO KBafpaTy Cuilbl TOKa
CONPOTUBIEHMIO NPOBOAHNKA U BpemeHun. OH aBuncA
OAHOI 13 BaXHbIX NPeANOCbIIOK YCTAaHOB/IEHMA 3aKOHa
COXpaHeHUA 1 NpeBpaLLeHNs SHepruu.

CoBmecTHO ¢ bopucom CemeroBmnyem Akobu JleHL Bnep-
Bble pa3paboTan MeTofbl pacyeTa 3NeKTPOMArHUTOB B MekK-
TPUYECKMX MaLLMHAX, YCTAaHOBWN CyLLIECTBOBaHWE B NOCNE-
HVIX «peaKLmmn Akopsr. OTKPbIN 06PaTUMOCTb SMEKTPUUECKIX
MalLVH. Kpome Toro, OH 13yyan 3aBUCMMOCTb CONPOTUBE-
HUA MEeTaNIoB OT TemnepaTypbl.

Bonblumx DOCTUEHWM JOOMNCA DMV JleHL 1 B MCCneno-
BaHWAX B 00MaCTV Gpur3MUeckon reorpadumn, rasHaa 3agada
KOTOPOW, MO €ro MHEeHWIO, «3aKouaeTca B onpeaeneHunn: no
KaKMM MMEHHO GM3MYECKM 3aKOHaM COBEPLLIAKOTCA 1 COBEP-
Wanucb HabmofaemMble Hamu ABMEHNAY.

B 1845 rogy no nHvumaTViBe paaa Bbloatowmxca reorpados, B
ToM umncne agmupanos O.N1. Jutke, V. ©. KpyseHwTepHa, O.1.
BpaHrens, akanemmkos KM. bapa, IN.M. Kennewa, 6bino co3aa-
HO Pycckoe reorpadudeckoe obLecTBo. 7 OKTAbpsA Ha nep-
BOM 00LLieM COOpaHUN [EeNCTBUTENbHBIX Y1EHOB AKanemumu
HayK 6bin 136paH ero COBET B COCTaBe CEMM YesoBek, B KO-
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Topbit Bowen JleHu. [1o KOHLA X13HU MU XpUCTUaHO-
BVY BbINONHAN B [eorpadurueckom oblecTse 6onbliyto pas-
HOCTOPOHHIOIO PaboTy.

B 1851 roay 6bin onybnmkoBaH GyHAaMeHTanbHbIN TPy IMii-
nma JleHua «@usmueckasa reorpaduia», KOTOPbLIM B fanbHeN-
LUeM HeOJHOKPATHO Nepewn3aaBancs B Poccumi 1 3a pybeskom.
JleHu paccmoTpen CTpoeHe 3eMHOM KOPb, MPOUICXOXKAEHVE
1 NepemMellieHre 0bpa3yioLLX ee MOPO/ ¥ MOKa3ar, uTo OHa
HEMPEPLIBHO VU3MEHAETCA 1 UTO 3TOT NPOLECC BAMAET Ha pe-
nbed MaTeprkoB. OH OTMETUN TP BaxKHENLWNX GaKTOPa, Bbl-
3bIBAOLLMX HEMPEPBLIBHOE M3MEHEHME MOBEPXHOCTU CYLUM:
«BYJKaHUYeCKMe CUNbl, BNVSHVE BOI NPY COAENCTBUM aTMOC-
depbl 1, HakoHeLl, opraHMyecKre CylecTBar. JleHy yoean-
TeNbHO MOKa3as, YTo ANA YCTAHOBMEHWA 3aKOHOB, YNpaBssa-
fOWMX aTMOCHEPHBIMIA MPOLECCaMK, HEOOXOAVMbI NPOAOS-
XKUTENbHBIE METEOPONOrMYECKe HAOMOAEHVIA B Pa3NIUUHbBIX
parioHax, NPOV3BOANMbIE TOUHBIMIA NPNOOPaMM MO eanHOW
meToavke. OH OTKPbI BaxkHble 3aKOHOMEPHOCTM CYyTOUYHOIO
1 TOOBOrO XO/Aa TeMnepaTypbl 1 4aBNEHNA BO3MYXa, BETPO-
BOVI AeATENbHOCTW, UCMapeHua BOAb!, KOHAEHCALMM BOAAHO-
ro napa 1 00pa3oBaHMsA 06IAKOB, INEKTPUYECKIX 1 ONTHYe-
CKUX ABMEHWI B aTMOChepe: 0ObACHU MPONCXOKAEHME TO-
ny6oro LgeTa Heba, paayru, Kpyros okono ConHua v JyHbl 1
pAAa peakvx aTMOChHEPHbIX ABNEHWIN.

OrpomMHoe 3HaueHvie AnA pasBUTUA Hayku O 3emse nmeet
nonoxeHue JleHua, CornacHoO KOTOPOMY MIaBHOWM MPUYNHOW
MPOLIECCOB, MPOUCXOAALIMX B aTMOCHEPe, ABMAETCA CONHEeY-
HaA paguauna.

MUY J1eHL, 3aKNoYWI, UTO HaMOONbLLIAS YaCTb CONTHEYHOM
pagvaumn nornolaetca MmnpoBbiIM OKeaHOM. JTa SHePrua
PacxofyeTca B OCHOBHOM Ha WCMapeHyvie BOAbI, Bbi3biBas ee
KpyroobpalljeHvie B anureocdepe. [No3TomMy OKeaHbl, Orpom-
Hble pe3epByapbl Terna v BRaru, UrpaloT MMraHTCKyto posb B
bopmmrpoBaHMK KnvmaTa 3emnu. JleHl Mokasan BaXHOCTb
MNCCNeaoBaHMA NPOLIECCOB B MMPOBOM OKeaHe BO B3a/MHOM
CBA3M C MPOLIeCCaMM B APYTIX YacTAX anureochepsl. Hapsmy
C amepuKaHCKKM yueHbim M.D. Mopw, OH Bbli1 OCHOBOMOMOX-
HVKOM YUYeHIA O B3aUMOLENCTBIM OKeaHa C aTMOChepON.
KHura JleHua cbirpana oudeHb OOMbliyio pOsib B Pa3BUTAM
Hayk o 3emne. Bbigatouecs reorpadsl CO. Makapos, M.A.
Poikaues, 1O.M. Wokansckmn, J1.C. Bepr 1 apyrve HeogHo-
KpaTHO OTMevany TOUYHOCTb OkeaHorpaduyeckmnx Habnome-
HWI, JOCTOBEPHOCTb 1 OOMNbLIOE 3HAUEHVE HayUHbBIX Pe3y/lb-
TaToB, MOMYYEHHbIX JIeHLieM.

«HabnogeHna JleHua He TONMbKO MepBble B XPOHOMOrye-
CKOM OTHOLLIEHWY, HO MepBbIe 1 B KAUECTBEHHOM, 11 A CTaBIO
X BbILLE CBOWX HAOMOAEHW 1 Bbille HabnoaeHnn «<4ennex-
[pKkepar, — nrcan agmmpan Makapos. «Takvm obpasom, Tpy-
abl Kouedy 1 JleHua, — otmedan KO.M. Lokanbcknii, — npef-
CTaBNSAIOT BO MHOTMX OTHOLIEHMAX HEe TOMIbKO BaXKHbIM BKMaj
B HayKy, HO 1 AeCTBUTENIbHOE Hauano TOUHbIX HaboaeHN
B OKeaHorpaduu, uem pycckui GnoT 1 pycckan Hayka MoryT
FOPANTLCAY.

Smunuin XprctmaHosuy JleHy ymep 10 despana 1865

roga. i



SUMMARY

OnbiT KomnaHun «CCToSHePromoHTaX<» no
o6opyaoBaHuio o6bekToB Kupuickoro HIM3
cncteMamm anekTpooborpeBa/Experience
of SSTenergomontazh in equipping the
site objects of Kirishi Oil Refinary Plant with
electrical heating systems

AJ1. MocTHukos., C.A. Manaxos/ A.L.Postnikov, S.A. Malakhov

ABTOpr OMMCHIBAIOT XOA Peann3aumMm npoekTa Mo Kom-
MNEKCHOMY OCHalLieHNo 00beKTOB KMpuCKoro HedTene-
pepabaTbiBatoLLlero 3aBofja CUCTEMaMK 3NeKTPOOBOrpeBa.
The authors describe the implementation process of the

project on comprehensive equipping of Kirishi Oil Refinary
Plant with electrical heating systems.

WHayKumnoHHbIn o6orpes Tpyb6onposogos/
Induction heating of pipelines
M.J1. CrpynuHckmi, H.H. XpeHkos, A.b. KyBangunH/

M.L. Strupinskiy, N.N. Khrenkov, A.B. Kuvaldin

BCTaTbe PacCMaTPUBAETCA CXema CUCTEMb VHAYKLIVMOHHOMO
000rpeBa, B KOTOPOW 0OOrPeB OCYLLECTBAAETCA Ha KOPOT-
KMX ydacTKax TpybonpoBoaa, Yepeayowmxca ¢ bonee anmH-
HbIMI yYacTKamu 6e3 oborpesa.

The article deals with the schematic of induction heating
system in which short heated pipeline sections alternate
with longer non-heated sections.

HopMunpoBaHue KauecTBa a1eKTpPO3Heprum B
HoBom FOCT P 54149-2010/ Electrical energy
quality norm setting of new GOST R 54149-2010

C.C. bogpyxwuHa, M.A. PaweBckas/ S.S. Bodrukhina, M.A. Rashevskaya

ABTOpr aHanu3npytoT Hoebit TOCT P 54149-2010, koTOPbIN
yCTaHaBNMBaeT MoKa3aTenn U HOPMbl KauecTBa IMeKTPOo3-
Heprum B TOUKax ee nepefayn NoNb30BaTeNAM CETEN HU3KOTO,
CpefHero v BbICOKOrO HanpsKeHWs CUCTeM NeKTpoCHabxe-
HWA OOLIErO HAa3HAUYEHMA NepeMeHHOro TpexpasHoro 1 ofHo-
da3Horo Toka yactoToi 50 I,

The authors analyze new GOST R 54149-2010 standard,
which sets the indices and norms of electrical energy quality
in points where it is transmitted to users of low, medium and
high voltage power mains of general purpose featuring three-
and one-phase AC, 50 Hz.

MeToavika nog6opa aneKTpoHarpeBartenein
ansa oborpesa pesepByapos/ Method of
selecting tank electrical heaters

AM. Mununexko, A.A. JlykuHa/ A.l. Pilipenko, A.A. Lukina

BCTaTbe npeacTaBneHa MeTOAVKa Nnofadopa  MOrpysKHbIX
SNEKTPUUECKUX Harpesatenel s pa3orpesa M noce-
AyloLLEero nofaAepKaHna TemnepaTypbl XMAKOCTY B pe3epBy-
apax.

The key-note of the article is the selection method of the
electric immersion heater for warming-up and subsequent
temperature maintenance of liquid in tanks.

HoBoe nokoneHne un¢poBbIX MyNbTUMETPOB
Xarep/ New generation of digital multimeters
HAGER

A.B. lanpykesuny/ Ya.V. Gaydukevich

ABTOp aHaNM3MpPyeT TEXHUYECKME XapaKTePUCTVIKM U Npen-
MYLLECTBA HOBOTO MOKONEHNA MHOFO(YHKLIMOHAMbHBIX 13-
MepUTeNbHbIX NPUOOPOB — LMdPOBLIX MyAbTMETPOB SMO02E
1 SMOO3E.

The author analyzes technical characteristics and advantages
of new generation of multi-purpose measuring devices i.e.
digital multimeters of SMOO2E and SMOO3E type.

Ectb KOHTaKT! KnemmHble coeguHeHna Abb
Ana coBpemeHHoro moHTtaka/ We've got
contact! ABB Terminal connections for state-
of-the-art installation technologies

K. Libinnakos/ K.Tsyplakov

ABTOp CTaTbW paccMaTpMBaET OCHOBHbIE TeXHWYeCKne Xa-
PaKTEPUCTMKN KNEMMHbBIX COEAMHEHNIA, KOTOPbIE MO3BO-
NAIT obecrneurBaTb HaAEXHYIO 1 Oe30MacHyo paboTy anek-
TPUYECKOW CeTU.

The author of the article is speaking of the basic technical
specifications of terminal connections which insure reliable
and safe operation of the electrical circuit.

BnnsHune aneKTpomarHmMTHbIX nonen
NPOMbILLIEHHO YacTOTbl Ha YenoBeKa/
Influence of industrial frequency

electromagnetic fields on humans
O.E. KoHppaTbeBa, /.B. Kopones, A.M. bopoBkoBa

/O.E. Kondratjeva, I.V. Korolev, A.M. Borovkova

ABTOpr pPacCMaTPMBAIOT BINAHME SNEKTPOMArHUTHBIX MO-
e, co3[aBaeMbix ObITOBBIMY 3M1EKTPONPHUOOPaMK, Ha Op-
raHV3M YenioBeka 1 [aloT PEKOMEHAALMN NO CHUXKEHWIO 3TO-
ro BANAHWA 1 HEAOMYLEHWIO NPEBBILIEHNA HOPMATUBHbIX 3Ha-
YeHuM.
The authors discuss the influence of electromagnetic fields
created by domestic electrical appliances on human
health and give advice how to reduce this impact and prevent
exceeding of maximum expose limit.

Jlyuwine nogm otpacnu — SMunumn
XpuctnaHoBud JleHu/ Best people of the
industry: Emil Lenz

BKpaTKoM Briorpadumn BENMKOro pycckoro eprsmka Immnums
XpucTraHoBmya J1eHua oTpaxkeHbl OCHOBHbIE BEXM €ro Ha-
YUYHOWN AATENBHOCTN.

In this article you can find the curriculum vitae of the Great
Russian scientist Emil Lenz with the milestones of his
scientific work.
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000 «CCTaHEeproMoHTaX» SBASETCS CTPYKTYPHbIM NMOApPa3AeseHUEM XONANHTa
«CneymnanbHble cucteMbl 1 TexHonorum» ¢ 1991 roga cneunanusupyioLlerocs
Ha NPOM3BOACTBE KabeNibHblX CUCTEM 3/1eKTpooborpesa 1 cUCTEM yNpaBlieHuUs.

MHoroneTHui onbIT paboTsl B chepe NpoeKTUPoBaHWA, BHeLpeHWs
CUCTEM 3/1eKTPMYECKOro oborpesa v Tena0BOV U30ASLMN NMO3BOIUI
HaM chopMUpPOBaTL MOSIHbIN NepeyeHb YCAYr U CTaTb IMepaMu B 0TPacu.
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® KOMMJEKCHbIE PeLleHUs «Mog, KKy

® «e[UHYI0 TOUKY>» OTBETCTBEHHOCTU

L ﬂyHLIJVIﬁ YPOBeHb Ka4yeCTBa KOHEYHbIX CUCTEM

® peLLUeHVE CaMbIX CI0XHbIX 3aA4a4 B yCTaHOBMEHHbIE Bamu cpoku.
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[epepabotka -

KOMIJIEKCHBIE PELUEHUA AJif MPOMBILLUJIEHHOCTHU

[obbiua TpaHCnopTUpoBKa

TEMJion3onaund CUCTEMbI OBOIrPEBA CUCTEMbI 3HEPTOCHABXEHWUA
InWarm Wool PesncTuBHbIN Kabenb u ynPABﬂEHM.F.l‘” -

__________________________________

N
InWarm Foam . _

000 «CCTaHeproMoHTaX» siBNAEeTCA CTPYKTYPHbIM NOApa3aeseHNneM XoNguHra
«CneumanbHble cucTeMbl U TexHonorum» ¢ 1991 roga cneunanusupyollerocs
Ha NPou3BOACTBE KabenbHblX CUCTEM 371eKTPo0borpeBa v cMcTeM ynpasieHus.

MHoroneTHui onbIT paboTsl B chepe NpoeKTUPOBaHUs, BHeApeHNs
CUCTeM aieKTpuyeckoro oborpesa 1 TeMI0BOW U30MALMM NMO3BOSNI
HaM chopMMpOBaThL MOJIHbIV NepeyeHb YCAyr U CTaTb WAEpPaMU OTpaciu.

Pa6otas c HaMu Bbl nonyvaete:

® KOMMJEKCHbIE PELUEHUS MO KitoY»

® «eAMNHYIO TOYKY» OTBETCTBEHHOCTU

® NIyYLUNIA YPOBEHb KaYecTBa KOHEYHbIX CUCTEM

® peLLUeHMe caMbIX CJIOXKHbIX 3a[ia4 B yCTaHOBJEHHble BaMu cpoku.
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