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NpoeKTUpPOBaHUM HOBbIX Moaenei M n MoaepHM3aLMK CyLLEeCTBYHOLLUX.

MoanucaHo 1-e reHepanbHoe cornawexHue ¢ OAO «Fa3npoM>» 0 co3gaHnUn
razotryp6MHHOM TEXHUKN HA3eMHOIro NpUMeHeHUs! MOLWHOCTbIO 12 MBT.
B nekabpe cocrosnacb c60pka 1M 3anycK nepBoro, A€MOHCTPALMOHHOIO
rasoreHeparopa Ha cteHpe 184.

MoanucaHo 2-e reHepanbHoe cornawexHune ¢ OAO «lFa3npoM>» 0 co3gaHnUn
razotryp6MHHOM TEXHUKN HA3€MHOIro NPpUMEeHEeHUsl MOWHOCTbIO 12, 16, 25 MBT.

29 nekabps yrBep>xaeHa KOMIJIeKCHas nporpamMMa «Ypan-rasnpom».
16 sHBapsa npou3BeaéeH 3anyck 84-01 (12 MBT) Ha cteHae 284 ¢ BbIXOAOM Ha
MWHMMaJIbHbIA PEXUM.

14 aBsrycra nposeaeHo MBU I'TY-121 mowHocTbio 12 MBT Ha KC «OpauHckas»
000 «lasnpom TpaHcras YanKoBCKUA».

NMpoeseaexnbl MBU IMA-12 «Ypan>» u HayaTa OnNbITHO-NMPOMbILLJIEHHas
3KcnyaTauusa 6no4yHo-koMnneKkTHoro arperata INMA-12 «Ypan» Ha KC
«MepMmckas» 000 «lFasnpom TpaHcras YaukoBCKMW».

OcBOeHO cepuitHoe npou3BoacTeo MY-1211.

( a O/lIK=Asuadsuecamens
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ITY-121 Ha KC «OpaunHckas>» 000
«la3npoM TpaHcras YaikoBCKMii»

F_ 12 - F
I'TY-16I B cocrtaBe INMA-16PIN
«Ypan» Ha KC-18 OpauHckas, 000

«la3npomM TpaHcras YaiikoBCkuii»



H3 HCTOPHH KOMITAHHH

MpoeeaeHbl 29 asHBapsa MBU I'TY-1611 Ha KC «lNMepmckasa>» 000 «lasnpom
TpaHcras YankoBckui>». OCBOEHO cepuitHOe npousBoacTeo MNMY-1611.

3 UIOHSA NoAanMcaHa KOMMJ1IeKcHas nporpamMma co3ganusa NMA n I'2C
HOBOIO NOoKosieHus «Ypan-rasnpom-2»,

19 nekabps nposeaeHbl MBU INMA-100MNXI c I'TY-10MN Ha Kapawypckom NXI
NMAO «lFasnpom».

BBeaeHbl B 3kcryaTaumio ycraHosku 'Ty-10M (10 MBT) ans npusoaa
HarHetaTesieM rasa B cocrase arperatoB MA-10MNXI «Ypan» gna
noA3eMHbIX XpaHUMLY ra3a, a Takxe B coctase arperatos NMA-104KC
«Ypan>» Ha AOXXMMHbIX KOMMPECCOPHbIX CTaHLUAX.

BBeaeHa B onbITHYIO0 3kcnayaTayuio 'MY-25I1 mowHocTbro 25 MBT B 000
«lFa3npomM TpaHcras Yankosckun>» («lMepMmtpaHcras») Ha KC «UrpuHckas»
B coctaBe arperata [TIA-25PN-C "Ypan".

[nsa npuBoAa HarHeTaTesien NoA3eMHbIX XpaHWIMLLY ra3a co3faHa
ycraHoBka MY-4Mrr ¢ mynstunankatopom M-45MXI, koTopbiii no3BONSIET
ONTUMU3UPOBATb XapaKTEpPUCTUKM ra3onepeKkaynBarollero arperara.

r a O/lIK=Asuadsuecamens
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ITy-16I1 Ha KC«CuBac» Typums



H3 HCTOPHH KOMITIAHHH
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MpoBepaeHbl 29 HOs6pss MBU IMA-25P-INC «Ypan» ¢ I'TY-25I1 Ha KC
«UrpuHckaa» 000 «lFasnpoM TpaHcras YankoBCKMWA».

3aK/Il04YEH A0roBOP Ha NOCTAaBKY TPEX rasoTypbuMHHbIX ycTtaHoBOK IMY-1611
ANA 3KCIJlyaTauMm B COCTaBe KOMNPEeCCOPHOM CTaHUumM «Sivas>», Typums.

OcyulecTBnieHa NocrtaBkKa ABYX HAacoCHbIx arperatoB NMMHA «Ypan-6000> ¢
HacocaMm Hemeukoi pmpmbl Ruhr Pumpen, B pamkax npoekrta «CaxanimH-2».

3aBepLueHbl NyCKo-HanagouHble paboTbl N0 NOCTaBKe TPex rasoTypOoMHHbIX
yctaHoBok 'TY-16I1 ana akcnayatauum B COCTaBe KOMMNPEeCCOPHOM CTaHLUUKN
«Sivas», Typuus.

O6wasn Hapab6oTka Bcex I'TY coctaBuna 10 MWIZIMOHOB HacoOB M NpoAaHo
6onee 560 npombilieHHbIX TY .

U3rotoBneHa n npoBeaeHbl caaToOuHbIe ucnbiTanua MY-25IM1, nocraBnsemMou B
KayecTBe npMBoAa UCMbITaTe/IbHOIO CTeHAA KOMMPECCOPOB, N0 KOHTPAKTY C
¢pupmoit Consen Automation Control Co. (Kutan).

BbInosiHEH MOHTAXX U BBeAEHbl B 3KCIJlyaTauMio TPU ra3oTypOMHHbIX
KOMMpeccopHbix arperata ITY-6MI Ha 000 «JIYKOWUA - MHIM» B paMkax
npoekta «CTpoUTeNbCTBO AOXXMMHON KOMINPECCOPHOM CTaHUMU Ans
noaxknroueHns K NMC NAO «FrA3NMPOM».

( a O/lIK=Asuadsuecamens
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«KaMeHCK-LI.IaXTuHCKa» 000
«MocTtpaHcras»

ITY-120 B cocrase MA-12P2
«Ypan» Ha KC-6 «Lllapan>», 000
«lasnpomM TpaHcras Y¢a»

I'TY-6I B coctaBe 'TH A «Ypan-6000>,
n. Facrenno, CaxanuH-dHepmxm
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H3 HCTOPHH KOMITAHHH

a) O/lIK=Asuadsuecamens

B nekabpe Hapa6oTtka I'TY AO «O[1K-ABnaaBsurarenb>», gocrurna 6onee 24
MW/IJIMOHOB YaCOB C Hayasa 3KCrJiyaTtauum.

3a 25 ner nepmckum Kb pa3pabotaHo cBbiwe 120 mogudmkaumin
ra3oTyp6MHHbIX YCTAaHOBOK /151 Fra30MnepeKa4ymBaloLiMX arperaTtos 1
3HEeproycraHoOBOK.

Ha BbiCcTaBke
«Poccuiicko-KuTtaiickoe SKCMNoO»

o3t

e

CnXr, rry-ion

I'TY-250M B uexe Ha KC «UrpuHckas» Coexo3Hoe

I'TY-6Ir B cocraBe INMA-64KC Ha HO)xHO-
Mpuo6ckoe MHI, 000 “lrasnpomHedTb-
XanToc”

ITy-16I Ha KC «BykTbIn»
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OCHOBHBIE OTEYECTBEHHBIE ITPOH3BOAHTEAH I'T

MAO «YMIMO», r. Yia

B 1990 r. Ha 6a3e gBuratens P195 pa3spaboraHa sHepreTuyeckasl yctaHoBKa
M3-10/95 mowHocTbO 10 MBT. NMpoussoacTeo AJ1-31CT MowHOCTbIO 16 MBT.

NAO «OAK-CaTtypH>, . PbiI6UHCK

PaspabaTbiBaeT Ha 6a3e aBMaLMOHHOIro ABurartena cemencrea [1-30KY/KMN n
CYAOBbIX CU/I0BbIX YCTAHOBOK KOHBEPTUPOBaHHbIEe Ha3eMHble 'T/1 MOWHOCTbIO OT
4 no 110 MBrT.

NMAO «Ky3HeuoB», r. Camapa

BbinyckaeT Ha3zeMHble T[], KOHBepTUPOBaHHbIE U3 aBUaABUraTesien ceMencTBa
HK, mowHocTbiO OT 6,3 fo 26,5 MBT. NpeanpusaTne nMeeT caMbi 60J1bLLION ONbIT
cpean poCCUICKUX NpeanpuaTuii B pa3paboTke HaseMHbix T ana razoBom
NPOMbBILUJIEHHOCTH € 1974 r.
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OCHOBHBIE 3APYBEXKHBIE ITPOU3BOAHTEAH I'T
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ROLLS

ROYCE

General Electric Energy, CLUA

Pa3pabaTtbiBaeT 1 NPpOM3BOAUT aBMANpoOU3BOAHbIE CTaLuoHapHblie I'TA ansa
3HepreTM4ecKoro, MEXaHM4YeCcKoro 1 MOpCKoro npuBoAa B AuanasoHe MOLHOCTH OT 2 0
300 MBT.

Pratt & Whitney, CLLA

Otpenexnue hbmpmbl PW Power Systems npon3BoasaT KOHBEPTUPOBaHHbIE HAa3eMHbIe U
Mmopckue M Ha 6a3e aBnagBuratenen PW n PWC mouwHocTtbio ot 30 go 140 MBT.

Pratt & Whitney, Kanapa

KoHBepTupoBaHHble U3 6a30Bbix '} NPOMbILIEHHbIX ABUraTesie MOLHOCTbIO OT
400...4000 kBT.

Rolls-Royce, Bennko6putaHus

MpousBoauT WMPOKUKA cnekTp mogaenen M ans MexaHUYeCKoro, SHepreTu4eckoro u
MOPCKOIro npuBoAa MOLWHOCTbIO 0T4 o 58 MBT.
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OCHOBHBIE 3APYBEX>KHBIE IIPOU3BOAHTEAH I'T

Siemens, ®PIr

SIEMENS BbIinyCK cTaLMOHapHbIX Ha3eMHbIX '/l AnA aHepreTM4ecKkoro U MexaHu4yecKkoro npusoaa
M MOPCKOIro NnpMMeHeHUsa MOLHOCTbIO OT 4 no 300 MBT.

Alstom, ®paHuumsa, BennkobpuraHus

5 D * 2 N ET— PaspabaTbiBaeT 1 NnpoM3BoOAUT CTaLMOHapHble OfHOBaJIbHble 3HepreTuyeckue NMA s
‘ ~ AvanasoHe MouHocren 50...270 MBT.

Solar, CLLA

BxoauTt B coctaB pupmbi Caterpillar u 3aHMMaeTcsa pa3paboTkoit  Npou3BOACTBOM
cTauuoHapHbix ' Manoi MmowHocTu oTl o 15 MBT fna sHepreTuyeckoro u
MexXaHU4YecKoro npMBoAa u MOPCKOro NpuMeHeHus.

HIMN «MawnpoekT>» YKkpauHa, r. Hukonaes

Paspa6artbiBaeTr u npoussoauTt ' Ha Mmopckux CY, a Takke Ha3eMHble T ans
3HEepreTMyecKoro U MexaHu4yeckoro npusoaa. HazeMHbole AoBUraTenu ABAAIOTCA
MoanmkaumMaMn Moaenen MOpCKoro NpMMeHeHus B K1acce MoLHocTeu 2...30 MBT.
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A HY2K/T ITAO «"’ASITPOM»

* PASPABOTUHUK TTY
* AO «O[0K-ABnagBurarenb»

* PASPABOTHUHUK TTIA l i ﬁ El

. 000 «ABwara:d.{eH'rp»
@J
), ° AO «OOK-I'M»
©)
J NMAO «HIMO-KWcipar»
4 FMIA o }\0 «OD,K-ABM@MraTenb»

rmy ° HMNO nm. ch@‘;e
000 «MHTT
\_ ) LD

UHI'K
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OBECIIEYEHHE KAYECTBA PABPABOTKH H H3IrOTOBAEHHA

PA3PABOTYUK AO «OOK-ABUAABUTATEIb» M3roTOBUTENDb
NuuensupoBanne MUHNPOMTOPIa P® nocTaBLUMK KOHeYHoW npoaykuun AO «OAK-MM»
Ceptudmkaumns CMK npeanpustuna no FOCT P MCO 9001-2008 CepTtudmkauma CMK npeanpuatus no FOCT P UICO
(1ISO 9001 : 2008) 9001-2008 (1ISO 9001 : 2008)

Ceptucbmkaums npoussoacTea no ctaHaaptam CTO

PaspaboTka npoayKuumn B COOTBETCTBUU C OAO «lMasnpom»

CTO OAO «lMasnpom» B COOTBETCTBUU CO cneLmanbHbIMU
Tpe6oBaHMAMU 3aKa3uMKOB

CEPTH®PHKATBI COOTBETCTBHA . ZAEKAAPAIIHH O COOTBETCTBHH.
PA3PEIIIEHHST HA IIPHMEHEHHE.
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CPABHEHHE CTAIIHOHAPHBIX H ABHAITPOH3BOAHBIX I'TQ k

\ CTALIHOHAPHbBIE I'T

MaKCUMaJIbHO NPOCTasi KOHCTPYKLUMUS;
McnoJsib3oBaHUe HeJOPOrMx MaTepMrasos C
OTHOCUTEJIbHO HU3KMMU XapaKTEPUCTUKAMMU;

0  MaccuBHble KOpNyca, Kak NpaBuIo, C
ropyM30HTaJIbHbIM Pa3beMOM AJiSi BO3MOXXHOCTH
BbleMKU U peMOHTa poTopa M/ B ycnoBusax
3KCMJlyaTauum;

0 KOHCTPYKUMSi KaMepbl CropaHus, obecneunBsarowas
BO3MO)XHOCTb PEMOHTA U 3aMeHbl )KapoBbIX Tpy6 B
yCNnoBusIX SKCIUlyaTauum;

0  wucnosib3oBaHWE NOALIMMHUKOB CKOJIbYKEHUS.

| |

ABHAITPOH3BOAHBIE HASEMHBIE H
MOPCKHE I'TQ

0 manas Macca n 06beM KOHCTPYKLUM NO3BOJNSAIOT
YMEHbLNTb NOTpe6Hble KanuTasibHble 3aTpaThl
Npu CTPOUTENIbCTBE 06HEKTOB NPUMEHEHMUS;
6onee 6bICTPLIA NYCK U NPUEMUCTOCTD;
MeHbluas NoTpebHass MOLWHOCTb MYCKOBbIX
YCTPOMCTB.

o

1 — ToHKMe KOopnycCa; 4 — MaccuBHbIe KOpnyca;
2 — MOALUMIMHWUKMN KayeHns; S — NOALIMMHUKUN CKOJIbXKEHUS;
3 — BblHOCHbIE KC; 6 — ropu3oHTaNbHbI/ pasbeM.

11



r “ ONIK-Asuadsucamens
OTAHYHA SKCIINYATAIIHH ABHAIITHOHHOI'O ABHT'ATEAA OT I'TY k

0 ABWaLMOHHbIN ABUraTenb - ANl CO3A4aHUA PeaKTUBHOM TAMN.

rac R — tara P/l uwan BP/I; G, - maccoBwlit cekyuanblii pac-
X0 razosoro notoka; C. - oceBasi CKOPOCTL Fa30R0ro NoToKa

R=G, (C. - V,) + (P. - P,) F, B BBIXO/IHOM cevennn C-C peakTHrHoro conna; P, — ctaTh-
YeCKoe JIaBJeHHe ra30BOro NOTOKaA B BRIXOAHOM ceveHnn C-C
peakTHBHOTO coIlsia; P, — naBienue okpysxaionleii cpe/nl; F, —
noaab BeixoaHoro cedyenusi C-C peakTHsHoro conia; vV, —
CKOPOCTb TOJIeTA.

0 OcHoBou I'TY aBnsAeTcA ra3oreHeparop, CryXawmuin UICTOYHUKOM CXaTbIX FOPAYNX
NPOAYKTOB CropaHus Ans npMBoAa CUNOBOW TYPOUHDI.

Ne_ - MOLIHOCTb CHIIOBO! TypOUHBI

Ne =M _*n y
CT Kp CT MKp - KPY TSI MOMEHT

N_, -uacrora spamenus CT

B oTnnyume ot aBMaUMOHHbIX ABUraTenen B HaseMHbIX U Mmopckux 'TA cBob6oagHas aHeprus
NOSIHOCTLIO cpabaTbiBaeTcs Ha TYpOMHe u nepenaéTca NoTpeduTento B BUAE MeXaHNYeCKOMn
paboTbl Ha BbIXOAHOM Bany ABurartens.

12
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KOHBEPTAILIHA KOHCTPYKIIHH ABHAITHOHHOI'O ABHT'ATEAA IIC-90

Cepus oBwr.
MC-90A

nc-9orn-1

Mnc-90rn-2

nc-aorn-3

MoLwiHoCTb
MBT

12

16

10

25

Mo3uuusna
OBWI.

«84»

«83»

«86»

«87»

YcuneHHas KOHCTPyKUUS
KOPMYCHbIX AeTanen

U3MeHeHHasa KOHCTpYyKUUS
KaMepbl cropaHusa

MpuMeHeHMe KaponpoUuHbIX
KOPPO3MOHHOCTOMKMNX
CniaBoB

WUcnonb3oBaHue cneymnasibHO
pa3paboTaHHOW CUJIOBO
Typ6uHDbI

XXecTkne HOpMbI Ha B3auMHoe
pacnoJsio)xxeHue onop
TPaHCMUCCUOHHDbIX BaJ/ioB

MpuMeHeHUe NOALWMNHUKOB
C NOBbIWEHHbIM pecypcoM

YnydweHHoe TensioBoe
COCTOsSIHME onop
TPAHCMUCCHUOHHbIX BaJ/1OB

N3MmeHeHHas cxeMa
MacCJ/IOCUCTEMbI

13
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Cepus oBur.
a-30

a-303Y-2

n-303Y-6

MowHocTb
MBT

4

6

Mo3unuumsn
ABW.

«33»

«126»

YcuneHHas KOHCTPyKUms
KOPNyCHbIX geTanei

N3MeHeHHas KOHCTpYKLUUS
KaMepbl cropaHusa

MpuMeHeHMe KaponpoUHbIX
KOpPPO3MOHHOCTOMKUX
cniaBoB

WUcnonbzoBaHue Typ6UHbI
HU3KOro faB/IeHUs B
KauecTBe CMJI0BOM Typ6UHbBI C
MaKCUMMasibHbIM
coxpaHeHueM MaTepuasibHoM
yactm

XXecTkne HOpMbl Ha B3auMHoe
pacnoJjioXkeHue onop
TPaAaHCMUCCUOHHDbIX BaJiOB

NMpuMeHeHWe NoALWNNHUKOB
C NOBbIWEHHbIM peCcypCcoM

YnyJweHHoe TensioBoe
COCTOsiHUEe onop
TPaHCMUCCUOHHbIX BaJioB

N3MeHeHHas cxeMa
MacCJIOCUCTEMDbI

14



Lol%komlol , ' ) 4 . — r“ O/lIK-Asuadsucamens
0310101011010 e 20758 o
0 S : L

')‘ L4
o \ BAOYHO-KOHTEHHEPHBIE I'lTA CEPHH “YPAA” MOIIIHOCTAhIO 10,12,16 MBT

C BEPTHKAABHBIM BbBIXAOITIOM BE3 YTO

1. KoHTeliHep Typ60o6nokKa;
2. Pama LUBH;

3. Macnob6ak LIBH;

4. CtoMka CrIY;

5. KpaH-6anka 5t1.;

7. BbixnonHas ynuTtka;
8. PamarlTy,;

9. Onopbl BbIXNONa;
10511

11. KLWUT gBuratenbHaa 4actb - K100,
KWIT ynuroyHaa 4actb - K16[;

20 12. Cucrema oxnaxaeHus I'TY;
13. ABOM I'TY;
14. ABOM UBH;

15. ®UnNbTPbI TONMIUBHOTO U NYCKOBOro
rasa;

16. Briok o6ecne4yeHus 3 X 6 m;

17. Cuctema nogorpeBa LUMKIIOBOro
BO34yXa;

18. TpakTt Bcaca BOY;

19. TpakT BbIXnona;

20. Cucrtema oxsaxaeHus TPaHCMUCCUM;

21. CucteMa BEHTUNALUN KOHTENHepa;

22. Cuctema o6orpeBa KOHTelHepa

TpaHcnopTpyemsbli ras

15
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I'A3O0OTYPBHHHBIE YCTAHOBKH HA FASE ABHAITHOHHOI'O IBHI'ATEAA IIC-90A

'T3-25I1A**
MowHocmb 25,53 MBm

Krg 37,2 % rry-iorr*
T3-251* MowHocmb 10,26 MBm
MowHocmb 23,0 MBm K 32,5 %

Krig 36,7 %

rty-25i*
MowHocmb 25,6 MBm
Krig 39,2 %

rTy-16*
MowHocmb 16,47 MBm

MowHocmb 12,4 MBm
Krig 34,6 %

r'T3-16rA**
MowHocmsb 16,3 MBm ’,
KA 35,5% ’ rry-12nr-2+
M 12,3 MB
rTY-161A2* K,;’;,“;;’ %'f/f o3 MEm
MowHocmb 16,4 MBm ’
Krig 34,8%
* -T'TY gnsa TpaHCMOPTUPOBKM rasa **-I'TY pnsa aHepreTukun

(Ha Bany cunoBou Typ6uHbI B ycnoBusx ISO, TonnuBo MeTaH) (Ha knemmax reHepartopa B ycnosuaxiSO

16
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CO3,ZIAHHE HASEMHBIX ,ZIBI/II‘ATEAEH HA OCHOBE ABHAIIHOHHOI'O
ABHI'ATEAA IIC-90A

AOBUIATEIb

OBUIATEIb

HoBasa CT.
YacTtoTa BpalueHUsa ogHoCTyneH4YaTon

CT -9000 06/mMuH
nc-90rn-3

nc-oorn-1 3 (FTY-10M)

(FTY-121)
KBO
MC-90A

«0» cTyneHb nogpe3aHHbIe
nonatku BeHTUnsATopa

«0»

CTyneHb
Nnc-90rn-25
+ KBA 4 (F'TY-250) KHA
Mc-90A nc-9 + KBA
A MCc-90A

I Hosbie v gopaboTaHHble aNeMeHTbI I CyuecTByioLme KOHCTPYKLWK

Mc-9ormn-2
(FTY-160)




i R
KOHCTPYKTHBHBIE OCOEEHHOCTH HA3EMHBIX ABHT'ATEAEH HA OCHOBE
ABHAITHOHHOI'O ABHI'ATEAA IIC-90A

nc-9ormn-3 iI'TY-10I'Ii nc-90rn-2 (rry-16n)

r a O/[K-Asuaosueamens
&

1 - BXoAHOe ycTponcTBO; 4 - Ban TpaHcMUCCUK; 1 - BXOOHOE YyCTPOUCTBO; 4 — connosown annapar CT;

2 - onopa CTj 5 - pama pBuratensi. 2 — pononHutensHas «0» ctyneHb k KBI; 5 - Ban TpaHCcMuccuum;

3 - connoBo# annapar CT; 3 - onopa CT; 6 - pama aBurartens.
BO3AYX Tonnueo TBO

BO3AYX KB Tonnmso TBO

¥ 2

p 5

ABWaUMNOHHLIN ABUraTenb - ©
MCc-90A conin canéps
l cropaHus I l cropaHusa I
TONNUBO TBA THA
nc-sorn-1 (rry-12n) Nnc-90rn-25 (rty-25sn
- o
—>
1 - BXOAHO® YCTPOWCTEO; 4 - Ban TpaHcMMCCM; 1- on.q.Hoe YCTPOMCTEO; 5 — connogoi annapa.'r CT;
ra: 2 - onopa CT; 5 - pama ABuratens. 2- KH”:’ 6 - Ban TpaHcmMuccuy;

» 3 - connosow annapart CT; 3 - THL; 7 - pama paBurartens.

“al 4 - onopa CT;
=
a0

KBO ToNNUBO TBO, N

3 cTyneHn
3 ctyneHn »

=
3
()
=
>
=
5]
o~

1 cTyneHb

3 BXOogHoe Kamepa BblXxo4Hoe
VCTPOWCTBO cropaHuva comno
Kamepa

cropaHus
£
W

Kamepa cropaHus
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1 Kroarry [[AH MEXAHHYECKOI'O IIPHBOZA B KAACCE MOIIIHOCTH 10...30 MBT

‘303,0, W"*

Knp,%
Titan 250
e TY-25 LM2500
® 783 @
s HK'.38cr PGT25 1.5 @ ® °
LM, 1600-PA rTy-16n Linzsdore @ AN
TG0 ® P UGT 25000 | RB211 6562
@ e .0 LM2000PS HicaecT @ o ®
® SGT-400 Titan 130’| . ® RB211 B556
AL-33elio | @@ ITY-12N UGT 15000 GT10B
Mars 100
33 @
rTy-100
MS5p02(C)
®
28
10 15 20 25 30

MowHocTb Ha Bany, MBT
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r'Ty-6ér
MouwHocmb 6,14 MBm
Kng 26,19 %

rTy-6rr
MowHocmsb 6,177 MBm
Krg 26,82 %

rTy-4rn
MowHocmb 4,13 MBm
Krg 24,0 %

rty-4mnr
MouwHocmb 4,26 MBm
Krg 25,45 %

'Ty-2,5I1
MowHocmb 2,56 MBm
Krng 21,12 %

o

~ [-30 1l CEPUM

** - T'TY ons aHepreTukn
(Ha knemmax reHepaTopa B ycnosusaxIiSO)

* - TTY ana TpaHCNOPTUPOBKM rasa
(Ha Bany cunoBsou Typ6uHbI B ycrnoBusx ISO, Tonnmeso MmeTaH)

20
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0-303Y-1*
(FTY-2,5M)

a-309y-2*
(rTY-4n)

[-303Y-6*
(FTY-6r)

I Hosbie v fopaboTaHHble aNeMeHTbI

I CyuwecTsyloume KOHCTPYKLN

3apgHsAs onopa
pAopaboTaHHas

Ten | THo [
m I

* - OTnNMuMe ABUraTenen COCTOMT B IKCNJlyaTaLMM Ha pa3HbIX peXXnmMmax paboTbl MO MOLLHOCTM.

21
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KOHCTPYKTHBHBIE OCOBEHHOCTH HA3EMHbBIX [ABHTATEAEH HA OCHOBE
ABHAITHOHHOI'O ABHI'ATEAA A4-30 III Cepuu

Moaudumkauum aBunaumoHHoro asurartens A-30
e . [0-303Y-2, 0-309Y-6 (I'TY-4MM, I'TY-6II)
3 ABUWaALMNOHHBLIN OABUraTenb

ﬂ-30 TONNMUBO

ra:

Tonnueo

Y BO3AyX —»
e ny \ kamepa

l ! cropaHusa

I KOHCTpPYKTUBHbIE U3MEHEeHUs:
1 - BXOQHOE YCTPOUCTBO ¢ MyddTOW AN peayKTopa;
2 - THAO pa6oraer kak CT;
3 - BbIXOAHOE YCTPOWUCTBO;
4 - pama ansA aBuraTens.

/

BXOAHOE Kamepa BbIXOAHO®
ycTpoicTBO cropaHus conno

22
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MowHocts 5,4 MBT

B ycioBusix ISO

MocTaBneHbl ABa arperata
C HacocaMMu HeMeL KoM
¢dupmbl Ruhr Pumpen Ha
AOXXKMMHYIO HaCOCHYHO

CTaHLUMIO B paMKax
npoekTa
«CaxanuH II»

rry-enr

23



(C

IIEPCIIEKTHBHAS I'TY-32I1 HA BASE ABHAITHOHHOI'O ABHT'ATEAA [q-30¥6

ManoamuccuoHHas KC

(KHA ":Ficzysnc fyeﬁla 4 gon NPOTMBOTOYHOrO TUMa C 2-cTyn. CT
. . BbIHOCHBIMM YKapOBbIMU
CTYNEeHAMM Ha Bbixoge) prsamupo ncr=5500 06/MuH

Pkun=3,8

BbliHOCHas
Kopobka MoauduumnpoBaHHbie
arperaTtoB TBAmTHA

3 HOBble 4
crynenn KHA S
Ha Bbixope |

YcuneHHble Kopryca Hapy)>XHOro KOHTypa

Pa3zButHue no

MoLHOoCTb Ha Bany, MBT 34,0 40,0
KnAa, % 39,0 40,2
TeMmnepartypa nepep TypbuHoii, K 1512 1547
Pacxopn Bo3ayxa, Kr/c 123.3 131
TemMnepaTypa Ha BbIXJiOne, °C 413 432

Yacrorta BpaweHua CT, 06/MuH 5500 5500

a O/lIK=Asuadsuecamens

24
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AABTEPHATHBHBIE CXEMBI COSQAHHA I'TY B KAACCE MOIILITHOCTH 30...40 MBT

npombilieHHyo I'TY.

g

bonee cno)xHasa apxuTekTypa
I'TY, 6onee BbiCOKME
TeXHU4YecKne pUcKm.

KoHBepTauus

rasoreHepatopa 6asoBoro

aBuaaBurartens Ans
MPOMbILLUJIEHHOrr0
npUMeHeHus.

MC-90A

Co3aaHue ceMelcCTBa

Ty 10, 12, 16, 25MBT Ha

6a3e KOHBEPTUPOBAHHOIO
rasoreHepartopa NC-90A.

rrTy-ion, rry-i2n

= T

S

BA30BbIN KOHLIENLMSA PASPABOTKH
ABUAZIBUTATE/b
KonBepTauus 6a3oBoro
ﬂ'30¢6 aBuaaBurartend B

KOHCTPYKTUBHbIA OB/INK

2-BasibHbIi ra3oreHepaTop

FeoMmeTpuueckoe
MoaenMpoBaHue
rasoreHepartopa
Haubonee ycnewHom
rry-ien.

1-BanbHbIA
rasoreHeparo|

MpocTas apxuTeKkTypa
I'TY, cHwxeHune
TEXHUYECKNX PUCKOB.

rTy-40n (mopenup.)
rmy-34n

25
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KOHCTPYKTHBHBIHA OFAHK H ITIAPAMETPBI I'TY-34M

2-ctyneH4aTtas TypbuHa rasoreHepartopa,

” npUMeHeHne TEXHOJIOrui
14-cTyneHuatblii koMnpeccop CUCTEMa KOHTpons

n* =20...23 paavanbHbIX 3a30pOB NncC-90A n NA-14

(K =1,29)

Mmopn

cooo

4 NoBOPOTHbLIX anmnaparTa
B KOMNpeccope

ManoaMuccMoHHasi KaMepa CropaHus
(12 BbIHOCHbIX >apoBbiX TPy6)

MapameTtpsbi (ISO) 3HauyeHun

2-cTyneH4yaTas cunioBasi Typ6uHa

| MowHoctb Ha Bany CT, MBT 34,2
| KnNA wa sany CT, 0,385
| Pacxop Bo3ayxa Ha Bxoge, Kr/c 96,0
|TeMnepa'rypa rasoB nepep TypébuHoii, K 1580
| CyMMapHas cTeneHb OKaTus 20,0
|TeMnepaTypa rasoB Ha Bbixsione, °C 521

| Yacrora Bpawenmsa I, 06/MuH 8531
| Yacrora Bpawenusi CT, 06/MuH 6000




FasoreHepartop + CT

2-kackagHbivi TK + CT

MapaMeTpbl PacueTHblii Pexxum Pexxum PacueTHbiit Pexxum
peXxum 8 MBT 6,5 MBT PeXuM 12 MBT

MouwHoctb Ha Bany CT, MBT 7,2 8,0 6,5 16,5 12,4
KMNA Ha sany CT, 0,350 0,355 0,343 0,406 0,385
Pacxon Bo3gyxa, Kr/c 28,9 29,9 27,7 50,0 43,7
Temnepatypa rasos nepep Typ6buxou, K 1385 1434 1350 1578 1484
CreneHb OKaTua 16,7 17,6 15,8 31,3 26,4
TemnepaTtypa rasos Ha Bbixsione, °C 445 466 434 455 433
YacrtoTta Bpawenus I'T, 06/MuH 13670 13960 13500 15030 14560
Yacrora Bpawenus CT, 06/MuH 9000 7000
Yucno cryneHein CT 2 g
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OITHCAHHE KOHCTPYKIIHH M3KC OAA I'TY-16I11

DpOHTOBOE YCTPOUCTBO
BocnnameHurtenn
4

Kopnyc nepegHuii

[aBneHue Ha Bbixoge n3 Pk,
Komnpeccopa Krc/cm?
Temnepatypa Ha Bbixoae 13 Tk, K 727
Komnpeccopa
Temnepatypa Ha Bbixoge ns MOKC Tr, K 1545
CHbIMM

Kopnyc Tpy6bl >xapoBoii
Tpy6a xapoBasi

Kopnyc 3agHui

&
N

»KapoBbiMM TPy6aMu C opraHu3saumen ropeHuns
«6egHON>» NpeaBapUTeNIbHO NepeMellaHHOW
cMecHu.

Tun ¢bpoOHTOBOro YCTPOUCTBA: OAHOMOAYJIbHOE
Cco ctabunusaumein niaMmeHu
naoxoo6TeKkaeMbiM TE€/IOM.

CucteMa oxJiaxaeHusl XxapoBou Tpy6bi:
MMMNAKTHO — KOHBEKTUBHaA.

Kon-Bo TONA. KONNEKTOPOB - 3:
Ancdhdy3MOHHBIN KOJIJIEKTOP, FOMOreHHbIN
KOJUIEKTOP, KOJUIEKTOP BOCIJIaMEHUTeNIen

LleneBas amuccusa: NOx=50 mr/m> Ha pexxnmax
70...100% HOMMHANLHOIO.

28
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OITHCAHHE KOHCTPYKIIHH M3KC OAA I'Ty-2511

B Typ6uHy

[aBneHue Ha Bbixoae U3 Pk,
KoMnpeccopa Krc/cm?

NAPAMETPbI

[Ty-25NA TemnepaTtypa Ha BbIxoae 13 Tk, K 817
Komnpeccopa
Temnepatypa Ha Bbixoae n3 MOKC Tr, K 1743

Tun KC: npoTtuBoTOoYHas € 12-10 XKT
MHoromogynbHas (6 mogyneit) co
crabunusaumen NJlaMeHn 3aKpPyTKOW NOTOKa.

CucrteMa oxJiaxaeHusl XxapoBou TpyObi:
MMMNAKTHO — KOHBEKTUBHaA.

Kon-Bo TOmJ1. KONIJIEKTOPOB - 4:
Ancdhdy3MOHHDIN KOJINIEKTOP,

ABa roOMOreHHbIX KOJUIeKTopa Ans

5-Tn Mmoaynei, roMoOreHHbI KOJI1EKTOP
LleHTPasIbHOro MoAy .

LleneBas amuccusa: NOx=50 mr/m> Ha
pexxumax 70...100% HOMMUHaNbHOrO.

29
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Y e i

OCHOBHBbBIE HAITPABAEHHS PABOTHBI AO «OJK-ABHAIBHT' ATEAD»

MoBbiWweHNe HaAEXHOCTN CepUnNHbIX I'TY.

YcoBepLieHcTBOBaHME NPOMbILSieHHbIX 'TY ¢ ucnonb3oBaHnem

yHucduumpoBaHHoro rasoreHepatopa asuratensi [IC-90A2, ato nos3sonut B 1,5.

pasa yBenuunTb pecypcCbl, CHA3UTb CTOMMOCTb XXU3HEHHOrO LMKIa 1
cebectoumocTb I'TY.

PaspaboTtka Mano3aMmMCCUOHHbLIX Kamep cropanusa ana 'Y gna o6ecne4vyeHus
BbICOKMX 3KONOrMYeCKMUX XapaKTepPUCTHUK.

PaspaboTtka nepcnektuBHbIX 'TY Ha 6a3e aBMAaLUUOHHLIX ABUraTenen:

-'TY-32I1 (mowHocTblO 32...34 MBT);

- cemenctBo 'TY MowHoCTbLHO 6...8 MBT 1 12...16 MBT (Ha 6a3e N[0-14);
-'TY-400.

Bbixoa Ha pbiHOK KuTas.

..2,0

30



METAITIPOEKT SIMAA MI' «BOBAHEHKOBO-YXTA-TOP2KOK» H
IA301TPOBO/ «CPTO — TOPXKOK»

saABANENMOBCKOe HTKM

BAPEHUEBO MOPE N ¥ VKNF1AB OKC «XaHueitukas»
Loy > YKNr AKC-8B,

«_KC «Baiipapaukas®
a& YKMr 1B AKC-1B

KFrel VKN 1B AKC-2B

~KC «SlpuiHeKas>,

A KC «I'arapéqxan» walr nK(i-Sg

PBETUA R ® ¢ Kg-';<xap5yruu;cké;1>> 3anonsipHoe HIKM,
") 2O TepugEPKA S Yy y HATbI.
_OMYPMAHCK - g 3

> Ypeﬁroﬁcxnﬁ 3MNKT
HAZLBIM-TTYP-FA30BCKMA
/¢ BKC<IO6unejinasyy,

s OH » 7 ; A KC «MNpasanHckas»
A Ve =P EPETPEBHOE ”ypm

r. MukyHb c ,%u \ nlyﬁrnnc:Koe nxr

Y SR & Orropek
1 Sha KC «CnHaopckas», c{ / /
‘1 KC «YcuHckasn» A7 G «ycmlcxaa-z» / ’;,
OUHIAHAUSA 1 é} /
1 / 7 It 4
vamwmb«.: ! ; Y kc «Hroncﬁﬂm.la» [ O o
: Dy CAHKT-NETEPBYPT % > i 74, /
A v,’/,o\:t — - y KC <<H.|06un(-?_glnaa>> ot /
croumns o £ KC «Ipszoseu» | i‘ , /
Lr A B # MbiwkuHO g 4 | ~
: : "O'Pm A O‘?(ﬂ:ms .'”l . rTy
' TIATBUA 4 / Ovea o
O 0K /| ACTAHA rTy-10n
— = - M «BOBaHEeHKOBO-YXTa-TOPXOK» rTy-12n
= = - Ml «CPTO-TOpXOK» rTy-16n

rTy-25m

NMyHrunckoe NXr

e R .
“SWy . E‘ . 1 @ O/IK=-Asuaodsucamens

AKC «XaHueiukan»

Kon. gBuratenen

33 wr.
27 wr.
101 wr.
37 wr.
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[v)

I'A30ITPOBO/ «CEBEPHBIH ITOTOK» YYJACTOK «I'PAA30BEILl-BBIBOPI »

KC «ENH3ABETHHCKAS>

NeETPO3ABOACK O | msmsn [a30npoBoA «MPA30BEL — BoiGopr»
Onexcxoe [lecTeytowue razonpoBoab!
L DUHITA H)l ns : Pecny6imka gasre @  KomnpeccopHble CTaHuu

Kapenus

vy

Jladoxcxoe
DJ(',ID

l_(c 5Enusaaemug:xaa»> P O C C M H

; KC «MNoproeas= &

Bosnorosickas o61acth

Quucxun CAHKT-NETEPBYPI

aub \
o + KC «BabaeBckas» BonormA O
> Jlenunrpajckas K
DCTOHWM obnacte S_-. >~

\ O Hosroroa

[TckoBcKas Hosropojickas obacts
. ' KC «Mukanesckasn»

APOCNABNb O

rry-12n 3wt
rry-1en 22 wr.
rTy-25n 11 wr.

KC «BbabaeBckas» 32
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M ITAO «A3ITPOM» LIEHTPAABHOM YACTH POCCHH

r O O/[K-Asuaosucamens
&

fazonpoeofs!

Nopzemusie
XPaHMAMWA rasa

a—-pn|

Mecropoxaexus

Cosxo3Hoe IMNXr

N N

\
\
O YNbRHOBCK |

POCCWUs

— ./rm/\’/ - /
/ OTonbaATTH R {
C O/? TONLATIH
CAMAPA )

CAMAPA

Kapavaraxaxckoe

KABAXCTAH

A KC "Bonrorpagckas”

g
KA3AXCTAH

KC «MgpuMHCKan ¢

Cosxo3Hoe INXI
N\ 4
NKC-3«

NEPMb
KC-2 "lNepmckan”

CKC- 9"q?ﬁKOBCKaR"
KC-18 "Opaunckasn”
/\l i

apawypckoe NXr

EKATEPUHBYPT

MAfHVITOIO K

TAIbI

OPEHBYPT
=

rTy-1on 29 wr.
rry-12n 17 wr.
rTy-16n 20 wr.
rTy-25 4 wr.

KC «[lonronepeseHcKan>»
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«BOCKPECEHCK>»

R S

BJ'IAJIIAM’MP/

ITY-4Mr B cocraBe IMA-4MNXr "yYpan"
Ha CNXr "KacumoBckoe"

Kacumosckoe NXT "b

KACUMOB

rTy-4nr 1w
PA3AHb

TVNA rTy-12n 10 wr.

KC — komneccopHas cTaHuus

X" — noA3emMHOe XpaHunuLLe rasa ANITACOBO.O)
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KC «LllaxTuHckan»

rTy-i2ns cocfahe IMA-12/16 Ha KC
«KpacHopapckas»

\ =< e \
\ = 4 ‘\\ KC MucapesKa iy EDACEE ~N KA3SAXCTA
= B K «Bonrorpancxan-vz»
> KC « Bonrorpahcxau >»
@ ( S
> KC «KanayeBckas» |
VKPAVHA 4 ~ =
) \
;'\ Pocrosckas ‘ \
o obnacre 4
y aBurartenev
KC «KaMmeHck-LLlaXxTUHCKan
» KC «Canbckas» — U L
rTy-12n 10 wr.
rtTy-16n 26 wr.
*KC «KybaHckas» rTy-2sn 21 wr.
KC «KpacHopgapckaa»
KC Pyccxas C «HeBMHHOMBICCKas»
KpacHopapckunm |
\ Kpan m— | 372N CTPOMTENBCTBA

L KC «T'eopruescuan s || 3TN CTPOMTENBCTBA

— | w o w  [IpoexT «HOXHbIA NOTOK»
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\ ’. "
MOTTIABUS YKPAMHA
/ (\// A30BCKOE " "
Y 4
1, KPACHOAAP POCCUS

o

Vv

PYMBIHUS
KC «KpacHopgapckas»

KC «beperosas»

rPy3us

oy
BOJITAPUS s
J\\TJC

|
(

N
Y\PMEHM
= N\ -~
aBurareneu
rTy-16n 2 Wwr.

KC «KpacHopapckasa»
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SAMAA — EBPOHA

ﬁ = \“\@ ~ L}J_ouunnﬂuux \//4/ \T/\ \\ -
HOPBEIMSA o k,‘ A OO //f R _ \ N\/
\C\ =5 J, ) P > ot R
f ) =
L y ol /Wﬁr\\ﬂf CAmﬂ NETEPBYP
) o 9 9
’7 5 WBELLUSA ? S,/\‘ibé 3CTOHM’I\
A~k g A POCCUS
( fd O\ 1)
g”‘“"[’z‘; ) )/ L/ //\ /i " KC «Topxokckas»
o | )
9 ‘Zoa 2 e 7 / ~ nateua TOPXOK +
<\ Smxygg’i,Aj ;:/7« e / ‘ KC «Pxescxas~ O MoCKeA
v y 6 Al N A\
f =9 )\ JINTBA St KC «Xonu-Kupxoscxas»
| 4 7 1\(\1 \’?\)’“/}m@ 7~ N\ \/4 7 y
o ! Qr e o b;n;q::n,rlm] /:/ KC «Opuanckass *
< ‘: NG o

KC «CmoneHckas»

KC «Heceuxcxasn~

KC «Cnonmmcxas~

BE/IAPYCb P
TEPMAHUA > < s
Ar/'
N
Q
o m—  [230Np0BOA «fAIMan — Espona»
N / YKPAUHA lasonposoas!
Gy ~ @  KomnpeccopHsie CTanumm
CIIOBAKUA .0 £
KC «Kpynckas»
rTy Kon.
aBurarenen
KC «TopioKckan» rTy-16r 27 wr.
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«CHAA CHBHPH»
BOCTOYHAS I'A30BAA ITPOI'PAMMA

CAXAJINH — XABAPOBCK —
BJ/IAQNBOCTOK

ITPOEKT «CAXAJTNH-2>

Kon.
aBurartenemn

3 wT.

3 Wwr.
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IHHEPCIIEKTHBHBIE I'A30IIPOBO/bI
«CHAA CHBHPH»

O/[K-Asuaosucamens

@

»»»»» poexTupyemsbie

6 ‘O HOBBIA YPEHTOR
3 B XC Nypneicran PHAYN ), HOBOKYSHELK
g N
ST POCCUS “omaQ
@SIKC Oprusrywexas O
f‘ ~
o¥PnyT O. | KC Arancras
“«.\) O HIKHEBAPTOBCK
ANEKCAHAPOBCKOES
&' KC Anexcanaposcean
\
060NbCK BEPTIKOC Oy ¢t Beprunoc
6‘3 Ay T
g NAPABENG
| &nc Napatens
enTo Of
- * KC Yaxewro
- \
s G B0NOAMHO o'&
S 3 KC Bonogwso
X J_Otomex KPACHORPCK
O, / | 1 o
OMCK /
£
o OKEMEPOBO
HoBocHsHpek O, KC Hosocubupeean
\'\_ (O HOBOKY3HELK
BAPHAN O RgKC apunckan
\
"’4‘
suRckO 3
{ “OropHoantanck
= Eq_xc Necvanan
KA3AXCTAH “1.\
. g
£

«CHAA CHBHPH-2»

U 1L L6l

TOPHO-ANTARCK

asHOMHCKasn»

KC «3eickan>»

--...

NAL

rasonposoab!

snnan «Cuna Cubnpu» —
CHCTEMA MArMCTPaNbHbIX
ra3onpoBOA0E W3 fkyTun
1 WipkyTckoi obnactu
1o Xabaposcka

LleHTpbi razono6uium

KpacHospckua
\ KOMCOMOfIbCK-HA-AMYPE Vipryrcxmi
...‘. > d fkyTCRui
~..,..<;S)BOPOAMH0 | Caxanunckui
s

Mnaxupyembie
M3 un XK

% 6/TATOBELLIEHCH
A MecTopoxaexus

Ve BAPEHLEBO MOPE
— d,. - 2 , e
rTy
") HOPBETUA o
aBurarteneu -mnm::go‘ Cigey
rTy-16n 2 wT.
WBEUMA
rTYy-250 4 wT. |
OUHAAHANA
oo
~CnETeRsYPrT S‘m /“/
MYPMAHCK — BOAXOB
8 NATBUA Se
e S — o : 39



HE-~y ™ . \
T'EOT'PA®HS IIOCTABOK I'TY AASI TPAHCITOPTHPOBKH I'A3A @ OfiK-Asuadeuzament

lNokasamesib r'Ty-6rnr rry-1or rry-12n rry-161 r'Ty-25M1
KoadhdpmumeHT rotoBHOCTHU 0,99 1,00 0,99 0,99 0,99
KoadpcpuumeHT TeX. ucnonb3oBaHus 0,99 0,97 0,99 0,97 0,98
KoadhdpmumeHT HagéxXHOCTU NycKoB 0,99 1, 00 0 99 0,99 0,99
7 Benoe uope * \ = hVd &
1 BosaHeHkoBcKoe HFKM 2
TannuHH : A A A A ‘ A A 5
y v s i rTy-4anr I-I'V-SI'II' rTy-1on Fl'y-12|'| rTy-16n rry-2sn
aaner Aqxanrenhcn f s S 4
Tetpos / KC «SApbiHckasy, KC «B; Kas» Hopum.ck 3 8 _sin
Caler I'Ietep Vi § / KC «Farapauxam‘ %
: ; L (a8 1 Ha 01.1 o1 7
Beny Molmpna o P a 4
*Bapmaaa B:"h"m AKC «Mukanésckas» l‘. KC «Ycﬁucxan»‘:‘ — | 2 2 °
AK(I:( ésalﬁaescxaﬂ» Ko § 3anonsiproe HFKM n \
Bon.n «LLleKcHUHCKas» ( ) YKMr-1B OKC-1B (s T
AKC K ncx.an"“ - Hepenogeiiy KC «H.l06uneiinas» | rMukyHb o¥xra k ; KC «Hoaoypenromcuaﬂ(A [IKC EﬂMCOBeﬁQKaH» NS N d
e PY! KCxTopmoxc '3 “Bonogaa X K(:‘}Hnoxcenuua:l ‘ /AKC «Byxteiny E niccisio 6""“""‘ KC «Myprasonckas» | e e N
i . KC oYpomary  KC <CHHAORCaR> “ « .';’é‘i’}:‘y’p’;"mam % ,ﬂ-',‘fﬁ',?c"‘;';,f’"‘“"“” 9 " Cpeanesoryobuncroe HTKMA
BAHCK L/ 9 ( N IS 2 LT e —\
KC "Cwmonenckas” A A M""‘"‘"""m,,,,l_(c Temoseus e / C.- l'yﬁxuncmxe MHI'A [IKC«3an-TapkocanuHckasi» - 4 B
KC "Bonokonamckas" °Kocrpoma R A KC «X AKC«BocT-T: ! KC «HasHanrckas» Al
KC "sanoycpgg" Mockaa °Veose NXT «MyHruHckoe» 1 4 |
oBpANCK . i \ "\‘
oKupos \ J
[KC «HoBokoMCcOMOnbCKas» 2 Y
* Opén ) AKC "Tyma" oHukH Hoaropoa KC "®enopoBckas™ A = & o
AL 2’ Phoans A Kacumosckoe CTNXI KC* "PBBAVK::::‘. AN ﬁpuoes‘:k:e s 2 W
oKypcx KG diputicxany an.g?o FHIVKOATHOC TKC «lOxHo- I'IpuoScKan» Huxitougprovcr “;
uneux Kapamypckoe NXr KC 1"lopHo3aBoackan™ KC «[Mpunobckas» 3
eBenropoa / Jawtos A aMgenck KC 2 "TMepmckan” 4 \ <
{ eAHOAEMbAHOBCKOE KC-18 "OpauHckan" ! “\ :
‘/.Bormm Bi MXF-_ ‘ Pl Y S -
S oflesa Vmmmmosex KC-19"aitkosckan" Meibmiunckan KCA LS £
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KC «KopeHosckasn» AKC CarnbcKan» - ; ~ adll 3
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KC " Craspononbcxaﬁ"“ * AHkapa

KC IHeBMNHDMbICCKaH» \

“*A-x ackol KC "KyGanckan"
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AKc «CwBacy £
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A KC «Teopruesckas»
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= CyMMapHas HapaboTKa, 4ac. 142 8281 208 009 1516 569 2 955 655 7 609 387 529 155
Hapa6otka nmpepHoro obpasua, yac. 75 8281 38 484 54 563 95 201 67712 32220
Obuyee konmyecTso ITY, wWr. 3 1 14 102 89 312 81
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AHHAMHKA BBO,ZIA B 3KCIIAYATAITHFO H HAPABOTKH I‘A3OTYPBPIHHLIX YCTAHOBOK
A TPAHCIIOPTHPOBKH I'A3A na 01.12.2017 a.

12 827 198

13 000 000 -
12 000 000 - 11438 083
11 000 000 | 10 357 160
10 000 000 -
9000 000 - 8 048 869
8000 000 -
7 000 000 -
6 000 000 -
5000 000 -
4000 000 -
3000 000 -

2000 000 - = daeee 550 374
12 253 38 534 290 468
1000 000 - 103 2586 26 528 79 329 178 397
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HAIIIH SAKA39HKH

GI‘A3|||I|]M 000 «lasnpom TpaHcras MockBa»

000 «lasnpom TpaHcras YamkoBCKUI»
000 «lasnpom fo6biva YpeHrom»

000 «MXM»

000 «lasnpom no6bi4a OpeHOypr»
000 «lasnpom go6biya AmOypr»

000 «lasnpom TpaHcras Yda»

000 «lasnpom TpaHcras CapartoB»
000 «lasnpom TpaHcras Camapa»
00O «lasnpom TpaHcrasz EkarepuHOypr»
000 «lasnpom TpaHcras FOropck»
000 «lasnpom TpaHcras Ky6aHb»

000 «lasnpom TpaHcras CtaBpononb»
000 «lasnpom TpaHcras Yxrta»

000 «lasnpom no6bi4a HoOAGPLCK»
000 «lasnpom TpaHcras Bonrorpag»
000 «lasnpom TpaHcras CypryTm»

000 «lasnpom no6bi4a HagbiM»

000 «lasnpom TpaHcras C. MetepOypr»
000 «lasnpom nHBect 3anag»

000 «lasnpom nHBect BocToK»

OAO «ToMcKrasnpom»

Vdono “rasnpom”
3A0 “AMAJTTA3SUNHBECT”

SAKHALIN ENERGY

THE NEW ENERGY SOURSE FOR THE
ASIA-PACIFIC

LALIN EXS
OAO TYPUMSA
- «TapkocaneHedTeras»
5 * KWUTAM
— ) —_ 3A0 "HopTtras"

| Hoprras
== OTKPBITOE AKUWOHEPHOE OBU|ECTBO
CYPIrYTHEOTEINAS3S
F
“

HOBAT>K OAO «HOBAT3K - TapkocaneHedTeras»

POCHE<Tb

OBUWECTBO C OfPAHUMEHHOM OTBETCTBENHOCTHIO

' III ' PH-IOTAHCKHE®TETA3
|

B OTKPbITOE AKUMOHEPHOE OGLWECTBO

CrAs

6 OAO CEBEPHE®TEIAS3
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