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CHCTEMHAS HHTETPAIMS

PACAPERENEHHBIE CHCTEMbI YIPABREHMS

NMpumeHeHue nnarpopmbl
wkados VARISTAR B ueHtpe
CUHXPOTPOHHOIO U3JNTyYEeHUS
ALBA CELLS

Anekcevi [anoHeHko

B craTbe onncaH npuMep 3KOHOMMYHOIO NOAXOAA NPU CO3AAHUM HOAEXHOM
pacnpepenéHHOM cMCTeMbl YNPABNEHMS CIIOXHbIM MHXXEHEPHO-TEXHUYECKMM KOMMEKCOM
B LEHTPe CMHXPOTPOHHOro nany4yenus ALBA. Ucnonbzosarne yHUHUUMpPOBAHHOM
nnat¢opmsl wkados, ssibop CompactPCl, npomeiwneHHbix komnbtotepoe u Ethernet

B KAYECTBE MOJIEBOM LUMHbI BHECM CYLLLECTBEHHbIM BKNAS B PELleHne 304a49M ONTUMMU3ALUK
CTOMMOCTH, NO3BONIMB COXPAHWUTBL BLICOKMIA YPOBEHb PYHKLIMOHANBHOCTU U HE30MacHOCTH.

BBEAEHMUE

TepMUH «CUHXPOTPOHHOE M3JTYYCHUE»
(CH) cBsI3aH ¢ ero MUCTOYHUKOM — KOJIb-
LIEBBIM YCKOPUTEJIEM 3JICKTPOHOB, WU
CHUHXPOTPOHOM, B KOTOPOM 3JIEKTPOHBI
JBUKYTCSI TIO OKPYXXHOCTU B MATHUTHOM
nosie. KpyroBoe BUXeHUE MPUBOIUT K
TOMY, YTO 3JIEKTPOH UCITBITBIBAET LIEHTPO-
CTPEMUTEIBHOE YCKOPEHUE, 3a CUET Yero 1
Bo3HuKaeT CU, KoTopoe MOXHO TOJTy4aTh
B MH(paKpacHOM, BUAUMOM U PEHTTEHOB-
ckoM nuamnazoHax. CY akTMBHO MCITOJb-
3yeTcsl JUIsl pelIeHUs] IUPOKOTO Kpyra
(byHIamMeHTaNIbHBIX U IPUKJIAJHBIX 33/1a4
B (u3MKe, XUMUU, MaTepUATOBEICHUH,
OMOJIOTMH, SKOJIOTUM, MEIUIIMHE, Te0JI0-

MU, apXeoJOTMM M OPYTMX O0JIACTSIX,
BKJIIOYasl 3a[a4M, CBSI3aHHbIE C HAHOTEX-
HOJIOTUSIMU, KOTOPbIE, [10 MHEHUIO Y4&-
HBIX, JOJDKHBI B KOPHE M3MEHUTH JIUIIO
MHOTHUX OTpacjieil MPOMBIIIJICHHOCTU B
XXI Beke, COBEPILIMB HOBYIO IIPOMBIIILIEH-
HYIO PEBOJIIOLIMIO.

CoBpeMeHHbIe CUHXPOTPOHbI, UCITOJIb-
3yeMble B KaUeCTBE CIIeLMaTM3UPOBAHHbBIX
ucrouHukoB CH, 3avacTyio mnpeacras-
JISIIOT CO0O OTPOMHBIE TOPOrOCTOSIIIIIE
MHXEHEPHO-TEeXHUYECKIE KOMILICKCHI,
yIpaBlieHre KOTOPbIMU M UX KCILIyaTa-
LIMs1 — 3a/1a4a CJI0XKHAsI M OTBETCTBEHHAsI,
B TOM YMCJIe YPEe3BbIYAlHO BBICOKH Tpe-
OOBaHMsI, MPEAbSIBISIEMbIe K KOHCTPYKTH-

BaM JUISI pa3MeElleHUs] BbICOKOYYBCTBU-
TEJIbHOTO 2JIEKTPOHHOTO 000pyI0BaHUS,
CBSI3aHHOTO C OOCIY>XMBaHUEM TaKUX
KOMILJIEKCOB.

LLEHTP CUHXPOTPOHHOIO
usny4yeHus ALBA

®upma Schroff, pazpaboTuuk 1 mpo-
M3BOIUTEIb KOPITYCHBIX CUCTEM U HIKa(hOB
JUISL 3JIEKTPOHHOTO 000pPYIOBaHUSI, OMy0-
JIMKOBajia MHGOpMAILMIO 00 YCHEIIHOM
MPUMEHEHUU YHUDUIIMPOBAHHOI TLIaT-
dopmer mkadoB VARISTAR B 1eHTpe
CHHXPOTpOHHOTO u3nydyeHust ALBA, pac-
nojioxkeHHOM B CepiaHbosie-zielib- Basibec,
Henaneko oT bapcenons (puc. 1).
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Puc. 1. 06wwui BUA LEHTPA CMHXPOTPOHHOrO usnyyeHus ALBA CELLS, pacnonoxeHHoro Hepaneko ot bapcenoHb!
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OTOT YCKOPUTENbHBI KOMIUIEKC TO-
CTPOEH U IKCILUTyaTUPYeTCs] KOHCOPIUY-
moMm CELLS (Consortium for the Exploi-
tation of the Synchrotron Light Labora-
tory), ¥ mpoUHAHCUPOBAH B PaBHBIX 10-
Js1x mipaBuTenbcTBamMu Mcmanum n Kara-
noHuw. [1epBrIit aTam nmpoekra motTpedo-
BaJl TOCYNApCTBEHHBIX WHBECTUIIUU B
o0bEMe 6osee 200 MTH eBpo. Beero ke o
2020 rona B MPOEKT IJIAHUPYETCS BIOXKUTD
420 miH eBpo [1].

[To cBouM TexHUYECKUM IapaMeTpam
ALBA sBisieTcsi COBpeEMEHHbIM UCTOUHU -
koM CH TpeTbero moxkoysieHusI M Ha mep-
BOM 3Tare cMoXeT nmpuHuMath 1000 yué-
HBIX, 3aHUMAIOIINXCS UCCIIEIOBAHUSIMU B
pa3IMYHBIX 00JIaCTSIX HaykKu. B mepBoii
nojoBuHe 2012 rosa B OMBITHYIO 3KCILTya-
TaluIo BBeJIeHbI 7 KaHanoB BeiBoga CH Ha
MOJIb30BaTEIbCKIE IKCIIEPUMEHTAbHbIE
ctaH1Mu (1a6opaTopum). [To mepe pa3Bu-
THSI MECTHBIX U MEXIYHAPOIHBIX MOTPeO-
HOCTEIf MOLTHOCTb KOMILJIeKca OyaeT Ha-
paimBaTbcsl A0 32 9KCIepruMEHTaIbHbIX
CTaHIIUI, YTO MO3BOJUT OOCIYKMUBaTh 00-
nee 4000 uccnenonareneii B rox [1].

JKOHOMMUYHAA APXMUTEKTYPA
PACNPEAENEHHOMW CUCTEMBI
ynpaBneuus ALBA

[Ipu poeKTUPOBAHUN CUCTEMBI YIIPaB-
sieHus komriekcom ALBA ocoboe BHUMa-
HUE YAEISJIOCh CTOUMOCTU U (PYHKIIMO-
HaJILHOCTH ITPOTPAMMHOTO U aIllapaTHOTO
obecrieueHus [2]. TexHomornueckoe 060-
pyZIOBaHME pa3MeIIeHO Ha BCEM TTPOTSKE-
HMY TOHHEJIS [JUIMHOM OKOJI0 268 METPOB CO
CPEIHUM pagnycoMm 42 MeTpa, a YIIpaBJIsTio-
111ast UM 2JIEKTPOHMKA — B IIKadax, ycra-
HOBJICHHBIX B 30HE OOCITY>KUBaHUS, OKPY-
KEHHOI ToHHeneM. B pesynbraTe cructema
OXBaThIBAET MHOXECTBO TEPPUTOPUATILHO
pacnpenes€éHHbIX O0bEKTOB.

YuuThIBast BHICOKYIO CTETIEHb TEPPUTO-
pUaTbHOI pacipeaeJEHHOCTH 000pyI0Ba-
HUsI, TpebOBaIOCh, C OIHON CTOPOHHI,
NpUMEHEHUE pachpeneJéHHOro Ipo-
rpammHoro obecriedyeHust (I10) B coueta-
HUM C OBICTPOI M HAAEXKHOM IMHOM CBSI-
3U, C IPYTOii CTOPOHBI — YMEHBIIICHUE 10~
JIK U30BITOYHO CJIOKHBIX U JOPOTOCTOS -
IIMX TEXHUYECKUX U IPOrpaMMHBIX
CPEICTB.

[Tpu BBEIOOpE TTpOrpaMMHOTIO obecreye-
HUS Pa3pabOTUYMKU, KaK 3TO MPUHSITO B
HayYHOM COOOIIeCTBE, OPUEHTUPOBAINCH
Ha OTKPBITbIE apXUTEKTYpPbl U CBOOOIHO
pacnpoctpansiemoe I10. Tak, B KauecTBe
cBsi3ytoniero ITO 6buta BIOpaHa cBOOOI -
HO pacnpocTpaHsiemMasi 00beKTHO-OpHUEH-
THUpoBaHHasi cucteMa Tango (ot anri. TA -
co Next Generation Objects), KoTopasl 11~

Puc. 2. 0gHuM u3 Tpe6oBaHUM K WwKacham 6b11 LOKONb BbICOTON 50 cM, HEO6XOAUMBIN
ANA co3panua danblunona

POKO MpUMEHSsIeTCsl TTpU aBTOMAaTU3aluU
COBPEMEHHBIX (PU3NYECKUX IKCTIEPUMEH-
TaJIbHBIX KOMITJIEKCOB [2].

Kommepueckne SCADA-cucteMbl, Uc-
MOJIb3YyIOLIMECS Ha HEKOTOPbIX IAPYIruUx
YCKOPUTEJISIX, HE MOJHOCTHIO YIOBJIETBO-
psiii crielndUYecKUM TpeOOBaHUSIM pa3-
pabOTUYMKOB, MOITOMY ISl TTOCTPOEHMUS
YeJI0BeKO-MallMHHOTO UHTepdeiica Obuia
co3naHa «HayyHasi» SCADA-HaacTpolika
Hana Tango — Sardana.

M Bcé ke 000HTHUCH COBCEM 0e3 KOM-
Mepueckoro 1O He ynanoch. XoTs1 00Jb-
IIMHCTBO pabO4YMX CTAaHIIMA U CepBEpPOB
pabotatot o yrpasiaeHueM Linux (open-
SUSE 11.1), na 10% KOMITbIOTEPOB MC-
TTOJIB3YIOTCSI OTIePAlIMOHHBIE CUCTEMBI Ce-
meiictBa Windows. Kpome Toro, motpe6o-
BaJiuch iMLieH3uu Matlab i nakera Mat-
lab Middle Layer.

CeTu CBsI31, BKJTIOYAs MOJIEBBIE IITMHBI,
OBLIO PEeIIeHO peaJn30BaTh Ha OCHOBE Ce-
tu Ethernet, nposioxxeHHOI 10 BceM Mome-
LIEHUSIM U CBSI3bIBAIOILIEH MeXay coOoit
BCE OCHOBHBIE IMOJCHCTEMBI KOMILIEKCa
[2]. lng obecrieueHUs: MOAIEPXKKHU pealib-
HOTO BpeMeHU B paMKax ctaHgapta Ether-
net MCIOJb30BaJIOCh COOTBETCTBYIOIIEE
obopynoBaHnue. Crucrema 3alllUuThl 000pYy-
nosaHus (EPS, Equipment Protection Sy-
stem) co3naHa Ha 6a3e KOMIaKTHBIX U KO-
HomuuHbIX [TJIK B&R ¢ ucnonszoBanuem
nportokoja Powerlink. MckioueHue co-
cTaBMJIa TOJIBKO CUCTeMa 0e30TacHOCTH
riepconana (PSS, Personnel Safety System),
COOTBETCTBYIOIIAsT YPOBHIO O€30TTACHOCTH
SIL3 u mocTpoeHHast Ha KOHTpPOJUIEpax
dupwmer Pilz ¢ mmnoit SafetyBUS.

KoHTpoJsiepsl BBOJA-BbIBOIA CUCTEMBI
yIpaBJieHUsI YCKOPUTEJEM pPeaTnu30BaHbI
Ha ocHoBe Oe3mnckoBbix CompactPCI-
KOMITBIOTEPOB M TIpOMBIILIeHHBIX [1K

¢dupmbr ADLINK |[3]. ITpu co3manuu cu-
CTEeMbl CUHXPOHU3AIUUN OOOpPYIOBaAHUS
[4], ocHOBaHHOI Ha COOBITUSIX, UCTIOJIb30-
BaJuCh npoueccopubie Momyau 3U u 6U
(cPCI-3840 u cPCI-6965) u 1raccu
(cPCIS-2632, cPCIS-6418U, cPCIS-
6130R) xommanuu ADLINK u 3U Com-
pactPCl-Bepcun TeHepaTopoB U MpH-
éMHMKOB cobbiTuit hupmsl MRF (Micro-
Research Finland).

Bri6op B monb3y CompactPCI u npo-
mbinuieHHbIX [IK BHEC cyliecTBeHHBbIN
BKJIa[ B pellleHue 3adauyud ONTUMU3ALNU
CTOMMOCTH TIPU COXPAHEHUM BBICOKOTO
ypoBHS 2 DEeKTUBHOCTH, 6€30TTACHOCTH U
dyukunonanbHoctu.  Mcmonb3oBaHue
CompactPCI, a He TpaguLMOHHON mIsI
910oit o6sactu mrHB VM E 1mo3Bosnio no-
ctyb MUHUMYM 30% sxoHOMUM |[2].

Hcnonb3oBanue Ethernet B kauecTse
MOJIEBOI MIMHBI JaJI0 BO3MOXHOCTh CO3-
NIaTh OAHOPOJIHYIO CETEBYIO MH(MPACTPYK-
TypY, CYLLIECTBEHHO COKPATUB KOJTUYECTBO
MOCJIeI0BaTebHBIX COeNIMHEHU I, MOHTaXK
KOTOPBIX TPEOYET OOJBIIUX BPEMEHHBIX
3atpar. CCD-kamepsl, ocuuiorpadsl,
CHUCTEeMBbI MUTAHUS U Ipyroe ob6opynoBa-
HUe KOHTpoupyoTcs yepe3 Ethernet, uto
MO3BOJIUJIO  paauKajJbHBIM  00pa3oM
YMEHBILIUTb YUCJIO JOPOTOCTOSIIINX KOAK-
cHaTbHBIX Kabenen.

B o01eit cioxHocTu annapatHasi MH-
dpacTpykTypa CHUCTEMbl YIpaBIeHUS
BKJIIOYaeT B cedst nmopsiaka 350 mkados,
17 000 kab6eneit u 6300 eAMHALL Pa3TUIHO-
ro obopynoBanus. bonee 150 6e3nncko-
BbIX ITPOMBIIIIJIEHHBIX KOMITBIOTEPOB pac-
CPEIOTOYEHO B 30HE OOCITYXKMBAHUST yCKO-
putensi. 30 MHOrosiiepHbIX CepBEpPOB B
1eHTpe 00paboTku aaHHbIX (L1O/1) ob6pa-
0aTbIBalOT MHMOPMAILIUIO O HECKOJIbKUX
ThicsIYax NMepeMeHHbIX [2].
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Puc. 3. Heckonbko coTteH wkados Varistar BMeLwaoT ocHoBHoe

060pyAOBaHNE KOHTPONSA W YNIpaBNeHUs

BLIEOP WUIKAGA ANS
PA3JIMYHBIX NPUMEHEHUM

Ilepen pazpabotunkamu rpoekta ALBA
CTOsIJIa HETIPOCTas 3aJadya BbIOOpa OITH-
MaJIbHOTO IT0 COOTHOIIIEHMIO 1IeHa,/KauyecT-
BO IIKa(a, yIOBIECTBOPSIONIETO TEXHUYE-
CKUM TpeOOBaHMUSIM Cpa3y TPEX OCHOBHBIX
obJacTeli MpUMEHEHUST: pa3MeleHUs 000-
PYIOBaHMS KOHTPOJISI U YIIPaBICHUS B Cep-
BHMCHOI1 30H€, YCTAHOBKH CEPBEPHOTO 000-
pynoBanus B LIO/1, pa3MelieHHs CETeBOTO
obopynoBaHus Tipu pa3peéptbiBaHuu IT-
MHOPACTPYKTYPHI KOMITJIEKCA.

LlIxadsi ¢ 060pyTOBaHEM KOHTPOJISI 1
yIIpaBJeHUs] YCKOPUTEJIeM U 3KCIEepU-
MEHTAJIbHBIMU CTAHIIUSIMU, pa3Melnae-
MbI€ B CEPBUCHOI 30HE HEMOCPEICTBEH-
HO Yy KOJIbIIa YCKOPUTEJIS, TOJKHBI 00ec-
MeYnBaTh BHICOKYIO (DYHKIIMOHAIbHOCTD
U yOOOHBIN AOCTYN K OOOpPYIOBaHUIO.
Kpowme Toro, TpedoBainch BO3MOXKHOCTh
YCTaHOBKM IIKA(OB B PSII U BhICOKAsT XKE-
CTKOCTb KOHCTPYKIIMH, BBUAY TOTO YTO
mKadbl TOJKHBI ObLIM TPAHCIOPTUPO-
BaTbCS M yCTAHABAMBAThCS Ha CBOU Me-
CcTa MpU MOMOIINM MOABEMHOIO KpaHa.
Ewmé ogHum TpeboBaHuem K mkadam B
3TO# 30HE OBLI 1IOKOJIb BbIcOTOM 50 cM,
HEOOXOAMMBIN 1151 co3AaHus (halbLINO-
Ja (puc. 2), KOTOpblii obecrneynBan Obl
JIOCTATOYHOE TMPOCTPAHCTBO MJISI TPO-
KJIaJK1 KabeabHbIX Tpacc. Takum obpa-
30M OCHOBHOM 110JI HE cTajl Obl MpersiT-
CTBHMEM IMpHU TMPOBEACHUU BCEX MOcC/e-
NYIOIIUX KaOeJbHbIX pabOT B MoMellle-
HUU.

OCHOBHBIMU TpeOOBAHUSIMU K CEPBEP-
HbIM IKadaM M KX MPUHAIIEKHOCTIM
ObLIM MEXaHUYEeCKast TPOYHOCTb U pa3Me-
pbI, obecreynBarMe yCTaHOBKY COBpe-
MEHHBIX CEPBEPOB.

Ort ceTeBbIX 1Ka(poB TPeOOBAIUCH HE-
BbICOKAsi CTOMMOCTb, PallMOHAJIbHOCTb
KOHCTPYKIIMU, MPOJYMaHHAasl opraHu3a-

Puc. 4. lKadbl KOHTPONIA M YyNPABNEHUA B CEPBUCHON 30He 6asupyioTcs

Ha Kapkace Slim-Line, BbigepxuBaiowem Harpysky o 400 kr

LMs KabeIbHOM CUCTEMBI C 0003PUMBIMU
30HaMM MIPOKJIAJKHY Kabeseil, a TakKe BbI-
COKasl Harpy304Hasi CHOCOOHOCTb.
Bonpoc obecrieueHust 271€KTPOMarHuT-
HOI COBMECTMMOCTHU pellajcsl Ha CTaAuun
MPOEKTUPOBAHUS BCETO MOMELIEHMSI, MO~
STOMY JOTIOJHUTETbHBIX OMIIUI Ha YPOBHE
OTIEIbHBIX IIKa(GOB HE TPEOOBAIOCH.
Takum obpazom, pa3paboTurKaM Ipo-
ekta ALBA TpeGoBanach cTaHIapTHas U
BMECTE C T€M JOCTaTOYHO HaAEXHas U
rubko kKoHbuUrypupyemas riardopma
mkadoB, nmoaxoAsas sl BCeX BO3MOX-
HbIX 3a/1a4 ¢ pacyéToM Ha 30-1eTHU cpokK
aKcIutyaTauuu komruiekca. Mcmomnb3o-
BaHUE Pa3JIMYHBIX LIKA(POB HEU30EKHO
MOBJIEKJIO OBl 32 COOOI M3AEPXKKH, CBSI-
3aHHbIE C HECOBMECTUMOCTbIO MPUHAJ-
JIEXKHOCTEH M KPEemnméEXHbIX 3JEeMEHTOB
MEXJy co00ii, YTO B AOJTOCPOYHOI Mep-
CIEKTUBE MPUBEJIO Obl K YBEJIMUEHUIO CO-
BOKYMHOI cToumocTtu BiaaeHus. [locie
TILATEJbHOTO MCCIeOBAaHUS PbIHKA, Me-
PEroBOpPOB 1 KOHCYJIbTALlU C LIEIbIM PSi-
nom npousBoauteneit B CELLS 0Obu10
MPUHSTO peUIEHUE MCIOIb30BaTh IUIAT-

dopmy mkados VARISTAR dupmbl
Schroff [5].

MAATOOPMA WIKADOB
VARISTAR

ITnarpopma VARISTAR 110 cyTu nipen-
CTaB/isieT CO0OUl yHWBEpPCATbHBIA KOH-
CTPYKTOp 1Ka(OB, yIOBIETBOPSIONINX
BCEM OCHOBHBIM TPeOOBAHUSM K mIKadbam
JUTS 3JIEKTPOHHOTO 00opynoBaHusi. B cBoém
COCTaBe ATOT KOHCTPYKTOP TIpe/jIaraeT 1Ba
BapHraHTa KapKaca pa3HbIX KJIIACCOB «TPy30-
nogbEMHOCTU». B cranmaptHoM (Slim-Li-
ne) WCTOJMHEHUM KapKac BBIAEPXKUBAET
MaKCUMaJIbHYIO CTATUUECKYIO HATPY3KY 0
400 kT, a B ycuneHHoM (Heavy-Duty) — no
800 kxr. O6e Bepcuu KapKaca pa3paboTaHbI
Uit pazmettenus 19" obopynoBaHus, 10-
IMyCKaloT 00bEINMHEHNE B PSII U TTOJIePKU-
BalOT €IMHBI aCCOPTUMEHT 3JIEMEHTOB
OOJTMIIOBKY, TIPUHAITIEKHOCTEH [JIsT MOH-
Taxa oOOOpYyIOBaHMWS U OpraHu3aLUU
ykianku kabeneit. M3 aTux cocTaBHbIX Ya-
cTeil B OOJTBIIMHCTBE CAy4yaeB MOXHO CO-
Opatb 1Kad, yI0BJICTBOPSIOLINI TpeOoBa-
HUSIM KOHKPETHOTO MPUIIOXKEHUSI.

Puc. 5. CepeepHbie wkadbl VARISTAR cnoco6Hbl BMECTUTb BCe COBPEMEHHbIE TUMbl CEPBEPOB
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Puc. 6. B cetesbix wkadgax VARISTAR npegycmoTpeHbl YeTbipe 30Hbl

ANA NPOKNAAKU U KpensieHuAa Kabenei

PEANM3ALMSA NPOEKTA

B nHacTosmiee Bpemst B pa3nMuHBIX Ya-
CTSIX KOMIUIEKCA MCITONIB3YeTCsT B 00IIeit
cioxuocTr okoso 390 mkacdos [5] Varistar
(puc. 3).

LIkadsr KOHTPOIIS ¥ yIIpaBIeHUSI, yCTa-
HOBJICHHBIE B CEPBMCHOI 30HE U Ha 9KC-
MEePUMEHTATBHBIX CTAHIUSX, Oa3UPYIOTCS
Ha Kapkace Slim-Line ¢ ocHoBaHMeM
600x800 MM (puc. 4). B atux mkadax, 3a
pPEenKUM UCKIIOUEHUEM, Pa3MEIIEHO TOTb-
ko 19" obopynoBanue. OTBOI Teria ocy-
LIECTBIISIETCS TIPU TTOMOIIYN BEHTUJISITOP-
HbIX OJIOKOB C peryaMpyeMoi 4acToTou
BpallleHNsT BEHTUISITOPOB.

JInst ocHallleHWsI IIeHTpa 00paboOTKM
nanHbIx (LLOJ1) 6b1M BEIOpaHBI cepBEp-
Hble mKadbl rayonHoit 1000 MM, 4yTO 1103~
BOJIJIO Pa3MEeCTUTh MOIIIHBIE COBPEMEH-
HbIE CepBEepbl, COXPAHUB JOCTATOUHOE
MPOCTPAHCTBO [UISI YKJIAAKM Kabeneit
(puc. 5). [lepdopupoBaHHbIC TIEPETHUE U
3alHUE ABepU 00ecrneurBaloT BO3IYXO-
obmeH 10 78% u 3(pdeKTUBHBINA OTBOL
TerJjia. YCTONYMBBIM BBIABUKHOM yIop
MpenoTBpaIlaeT OMPOKUAbBIBAHNE, A YCHU-
JIEHHBIE TOJIKU 1 HATIPABJISIOIINE PEJIbCHI
CIoCOOCTBYIOT O€30IacHOM YCTaHOBKE U
9KCIUTyaTaluy TSDKETbIX KOMITOHEHTOB. B
HacToslee BpeMs OXJIaXIeHe 000pyI0-
BaHus LIO/] obecrnieunBaeTcs 3a CYET KOH-
NULIMOHUPOBAHUSI BCEro TIMOMELIEHMSI.
TeMm He MeHee, C MPULIEJIOM Ha Oyayiiee
Kadbl ObUIM YCTAHOBJIEHBI TAKMM O0Opa-
30M, YTOOBI MPEIYCMOTPETh B JalbHeli-
LIEM OPTraHU3ALMIO CUCTEMBI TOPSIUMX U
XoJoaHbIX Kopuaopos. [locine BbeIBona
KOMILJIEKCA Ha MOJHYI0 MOLIHOCTb OXJIaX-
JIEHUS 32 CYET OAHOTO JUIIb KOHIAUIMO-
HMPOBAHUSI BO3LyXa MOXET OKa3aThCsl He-

Puc. 7. 01 5 po 8 wkacoB ycTaHOBNAEHO HA KaXKA0M

3KcnepumeHTaanoﬁ CTAaHUHUU CUHXPOTPOHA

nocraroyHo. [IpemycMoTpeHa BO3MOX-
HOCTb HMCIIOJIb30BaHUS  XOJOIMJIbHBIX
arperatoB WIM XUAKOCTHBIX CHUCTEM
OXJIAXJIEHMS, B YACTHOCTH, IITATHOMN CU-
creMbl LHX40 ¢ 0TBOIMMOI1 MOIITHOCTbIO
1o 40 kBt Ha mikad.

TIpomxymaHHast opraHM3aLnsT YKITaIKK Ka-
OeJieii Urpaja KJIoueByo poJib pU BEIOOpE
mKahoB s pa3MEeIeHHsI CETeBOro 060py-
noBaHusi. B mkadax VARISTAR mpen-
YCMOTPEHBI YETHIPE 30HBI IS TPOKJTAIKN 1
KpEeTUIeHUST BCeX TUIIOB Kabeneii (puc. 6).
Bonee Toro, mist KaXXmaoi 30HBI UMEIOTCS
crieliaybHble TMPUHAIJIEXKHOCTH, OOJIer-
Yarole OpraHnu3alnio KabeIbHOM CrCTe-
MBI ¥ YETKOE paszeicHue Kabesieil MUTaHusT
U Kabesell nmepenayy JaHHbIX. Bbuiu BbI-
opanbl mKadbl ¢ ocHoBaHueM 800x800 Mm.
INepenHue u 3aaHME IBEPU HABEIIMBAIOTCS
Ha TIeT/IN, 00eCTIeINBAIOIINE YTOJ OTKPBI-
BaHUS JABepel IS COCAMHEHHBIX B PSII
mkacgon 180°. 3arnyOonéHHbIe nepxKaTeau
19" nmaHeneit o6ecreunBaOT JOCTATOYHOE
MPOCTPAHCTBO IS JOMYCTUMOTO pagnyca
n3rnubda coeTMHUTETLHBIX Kabenei. Komrio-
HEHTBI, He sBjstiommecs 19-10iiMoBBIMY,
pa3MelIaTcsd Ha CTallMOHAPHBIX W BBI-
JIBIDKHBIX TTOJTKAX.

MUTorm

11Ikadsr TOCTABISIIUCH K MECTY BO3BE-
JCHMA KOMILICKCA 110 COrliIaCOBaHHOMY C
3aKa3uMKOM rpauKy OTACIbHBIMU ITap-
TUSIMU HaA CHCHI/IEUH)HLIPT CKJ1am. Tam oCy-
HIECTBJIAIACh UX MPEABAPUTEIbHAA C60p—
Ka C YaCTUYHOI YCTaHOBKOI 000pynoBa-
HUs, IIOCJIE YE€ro LLIKa(l)LI Inpu nmomMouun
MOIBEMHOTO KpaHa TPaHCIIOPTUPOBAIUCH
K MECTy YCTaHOBKH, IA€ IPOBOAMJIACH
OKOHYaTeIbHast coopKa cuctem (puc. 7).

I'mbkocTh M (YHKUIMOHATBHOCTh ILIAT-
dopmbl mKahoB VARISTAR mnpoussenu
Xopolllee BIeyaTieHue Ha CIIeUaICTOB,
OTBETCTBEHHBIX 3a 3TOT TpoekT. [lpu-
MEHeHNe YHU(DUITMPOBAHHOM I1aT(hOPMbI
TTO3BOJIWIIO HE UCTIOIB30BaTh JOPOTOCTOSI -
1[Me 3aKa3Hble Pa3pabOTKU B IPOEKTE, Cy-
LIECTBEHHO COKPATUB €T0 CTOMMOCTh. Bee
TOCTaBJICHHBIE 3aKa3UUKY U3ETUS ObLIN
CTaHIapPTHBIMU, a EAUHCTBEHHON 3aKa3-
HO¥ pa3paboTkoii Schroff B 3ToM npoekTe
craji 50-caHTUMETPOBBII LIOKOJIb, HEOOX0-
JUMBII 7151 co3aanusl (aiblirona B cep-
BUCHOI1 30HE [5]. @
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