YTBEPXK/JIAIO
I'enepanbHELl TupekTOp
aaBHEDTE-AJHOC»

. Kapnos
2018 r.

KoMniekcnoe 3a1aHHE HA BBINMOJIHEHHE paboT mo cxeme BbIBO/1Aa ¥ YTHJIH3AIINH KOH/EHCATA C

TYPGONPHBOAOR YCTAHOBKH IMAPOKDPEKUHL. ¢/ ./ Sk

‘ ITepedennb
Ne aKT U
n/n SEROREEIR aRENEH OCHOBHbf)((aﬁaHHi?; ::ITT K:GOBaHnﬁ
~ TpeboBaHui - B P
| 1. Haumenosanue pabors! Cxema BbIRO/IA M YTHITH3AUMH KOHICHCATA ¢ TYPGONPHBOIOB YCTAHOBKH MHAPOKPEKHHT.
2. O6bexT Ocrosuas nponssoacreerHas mwiowaaka OAO «Cnasaedth-IHOCH
IMnanwer Ne26
Lex Nod |
) Y CTaHOBKA MMAPOKDPEKHHT B
3. Bua crpounrenscrea Texnuueckoe nepeBoopyxenue
4. Crarbs (uancuposanus - Husectuunonnas nporpaMma OAO «Cnassedre-STHOC» na 2019 1., npoure paBoThl.
| 5. Homep CM-snementa o
6. | Cpok Beoxa o0bexTa B axcnryatauuio | Hions 2019 roza -
| 7. OpHeHTHPOBOYHbIE CPOKH pean3a- 1. Pa6ou4as noxymeHTaLMs BO BCEX pasnenax — o 29.12.2018 r. -
1IMH IPOEKTa 2. Tlocraska obopynoBauus — a0 19.06.2019 r.
3. Montax n medmontax o6opyaosanns —c¢ 01.07.2019r. - o 01.09.2019r.
4. Tlycko-nananka o60pyI0BaHHS, KOMIIIEKCHBIE MenbiTanus — ¢ 01.10.2019r. -
no 30.10.2019r. ‘
s ] 5. _BBox cuctemel B skcnyaranmo — Hoa6ps 2019r. . |
8. Pexuim paGoThl TPOH3BOACTRE, MEXK- PexuM paboTh! yCTAaHOBKH HENPEPRIBHBIN, KPYrI0CYTOUHDIN.
[eMOHTHSBIH npober MEXPEMOHTHBIH Ipoler 2 roaa. - 3 :
9. O06bem NpoeKTHPOBAHKA MO 3TamaM U | PaGoTy BRINOJHUTE B TPH 3Tana; |
paszienam O6nhem IpOeKTHPOBAHUS BKIIOYACT MOJHBIA KOMIIEKC paboT HeoOXOAUMBIR Aas [o:-
HOUCHHOH JKCIUTyaTali CXEMBI U BCEX €€ OMUNI. ‘
1. Tlpu nHeoOX0AUMOCTHU BLITONHHTE ¢BOP JAOMOMHHTETLHONR HH(OPMAIINH JUiS IIPOCK-
THPOBaHHS. |
- 2. PaGouee npoekTHPOBAHUE BO BCEX pasienaX, HeoGXoMuMbIX A nposeienus CMP. |
10. | I'pannun npoexTHpoBanus CorsacHo npunoxenuo Nel
11. | Hcxoanbie naHnsie no 06beKTy 1po- 1. TInan pacnonosxenus oGopynosanus u coopyxernii (Ipuioxenne 1).

€KTHPORAHUS U TpeGOBaHUS K ITPOCK-
Ty, OBLIKE ¥ 1O pa3fesaM MPOCKTa:

2. [Ipearnonoraemas texHonoruueckas cxema (Tlpunoxenue 2).

3. Brikonupopky u3 nacnopros Typbun Hacocos ([Ipunoxenue 3).

4. Aranussl koHaeHcata ([Ipunoxenne 4).

5. OnpoCHEIR TUCT Ha BIOYHO-MORYIBHYIO CTAHLMIO OTKAYKH KOHACHCATA
(TIpunoxenue 5).

Pazpa6oTaTh 1 pean30BaTh CXEMY BLIBOJA KOHACHCATA C TYPOUH HACOCOB.

OO6BEM TEXHHKO-KOMMEPYECKOTO

NPELToKEHNS B 0ObEME:

1. Croumocts paboueii JoxyMeHTaUUK Ha pa3paboTKy CXEMbI BLIBOAA ¥ YTHIM3ALHH
KOHJEHcaTa ¢ TYpOHH HacocoB;

2. CroumocTs mocTaBky 060PyOBaHHS;

3. CToMMOCTb CTPOHTENLHO-MORTAXHBIX paboT;

| 4. CrouMOCTb MyCKO-HaNaA04HEIX paorT.

~ TCXHOJAOrUYECCKas HacTb

| MOHTaXHO-TCXHONIOTHYECKHE CXEMBI BBINONHATh B COOTBETCTBHH €O CHEAYIOIUMH |
JIOKYMEHTaMHU, [epelaBaeMbIMK 3aKa3u1KOM: I
— Tpebosanus k pasaenam TX (Texuonoruueckue cxembl), TT (tennorexuuueckue i
cxembl), CxeMam 06OPOTHOTO BOIOCHAOKEHHUS
~ Cxembl THNIOBOH OOBS3KM TEXHOJOIMYECKOrO W AMHAMH4eckoro oGopy/oBaHus ¢
YKa3aHHEM CXEM aBTOMATH3allUH, a Takxke ¢ ykaszaHueM dynkuuit Cb u TTA3
MOHTaKHO-TEXHOJIOTMHYECKHE CXEMbI JOJKHBI ObITh BBIIOJHEH! Ha opMare, HE npe-
| BBUIIAIOIIEM Pa3Me]bl CTa A2, -

- aBTOMaTU3aluA TCXHO.I0THYE€CKO-
ro mnpouccca

Pazien BLINOJHNUTL B COOTBETCTBHH CO CISAYIOIIHMH HOKyMeHTaMI/I
Tunosvle TexHHUECKHUE YCIORUS MO TNPOEKTHPOBAHUIO CHUCTEM YIIPABJEHHS

(‘laCTb ATX) na ycranoskax OAO «CitaBHedTs-SHOC».

- Tunosele Texumudeckue yCnoBus 110 NpoekTUpoBanuio yactd ATX W Ha cpeact-
Ba KHIT n A juis 06bexroB OAO «Crasnedrs-SIHOC».

- OCHOBHBLIE TEXHHUYECKHE PEUICHHS MO MPOEKTHPOBAHUIO M MOHTAXY CPElUCTB
KHIInA pns o6sexroB OAO «CnaBuedro-AHOC».
[TpenycmoTpers MEpONPUSTHI MO PACUIMPCHHIO CYWECTBYIOUIEH CUCTEMbl YNPaBICHUS
ANs oAk MmoveHus HoBbIX curuanos KHUITnA.
3aKa3’HyIo JOKYMEHTAUMIO HA CPEACTBA aBTOMATH3AUMN M CHCTEMY YIIpaBIeHuUs (onpoc- |




No Mepedexs Xapakrepuctuka
/n OCHOBHBIX JaHHLIX 1 OCHOBHBIX JaHHBLIX W TpeOoBaHMI
TpeboBanui
HBIE JTHCTBL ¥ 3aNPOCHl HA TEXHHYECKOE MPENIOKEHNE) BLIMONHUTE 10 Qopme, nepena-
BacMOH 3aKazqyiKOM.
WnenTudurauuio Touek NOAKMOYEHHS K CUCTEME YNIPABIEHHs NPOU3BECTH HA OCHOBA-
HHN aHaJIH3a CaMOCTOATENIEHO COOpaHbIX Ha 0OBEKTE HCXOAHBIX AaHHbIX. [Tomkoue-
HHE K CUCTEME YNPABJICHUS U NIPHMEHseMOe 060pYy/I0BaHKE COrIaCoBAThL ¢ 3aKA3YHKOM.
B coctas npoekTa BKIIOYHTE BEAOMOCTS IyCKOHANALOUYHLIX paGoT /na Beero oGopyno-
Banusid KMIIMA B rpanuuax NpOCKTHPOBAHMUS, MCXOJ M3 TpeGOBaHUH HOPMATHBHON
- JIOKYMEHTaLMH, ) )
- 2NEKTPOTEXHUYECKAS HacTh B coorsercreun ¢ Texunueckumu yenousamu OI'D, BbAABAaCMEIMH [0 3anpocy Mpo-
GKTHOH OpraK3alyiyi Ha OCHOBAHMH UCXOJHLIX JAaHHBIX 110 MOTPeGIEHNIO SHEpPropecyp-
COB.
I - CTPOUTE/IhHAA HacTh Onpeaensercs npy NpOEKTUPOBAHUH.
I - MEXaHH3aUus PEMOHTHBIX pabor | He tpebyercs.
- CMETHas 4acTb CMEThI BLINOJIHUTE B NIPOrPaMMHOM KOMIUIeKkce «Barnpay, paspaboTaHHbIE pecypcHbM
meronom. [lepenars 3akasuuky B opmare cMeTHOH mporpaMmsl, B opmare MS Excel,
a Taioke Ha OyMaXHOM HOCHTENE B 3 9K3EMILIAPAX HE MO3AHEE JABYX HEIE)h C MOMEHTA |
nepeavH COOTBETCTBYIOILErO pasziena NpoeKTa.
CMETEI Ha POBENEHHE MYCKOHAT3A04HbIX PAGOT BBITIOIHATL B COOTBETCTBHH C METOAU-
ko MJIC 81-35.2004.
B cBoaueix cMerHbIX pacuerax B rnase 10 «Coaepxanne cayx6ul 3axazuuka-
3aCTPOMIIMKA» OTAENLHOM CTPOKOH yKa3blBaTh pazMep 3arpar 3aKa3dynka Ha OCYIecTB-
JieHHe CTPOUTENLHOrO KOHTPOJIS, PACCUNTAHHbIA B cOOTBETCTBHK C M. 15 «[Tonoxenuns o
NPOBEAEHHU CTPOUTEC/ILHOTO KOHTPONS TPH OCYIUECTBIEHHH CTPOHTENLCTBA, PEKOHCT-
PYKUHM H K&TIMTANLHOTO DPEMOHTZ OOBEKTOB KAMWTAILHOTO CTPOHMTENLCTBA», YTBEp-
xaennoro IlocranosneHueM PO ot 21.06.2010 Nod68.
12. | ObecneueHne aHEpropecypcamu B coorserctBun ¢ TexauueckuMu ycnosusmu OI'D, BhLIABAEMBIMH [0 3apoCy Mpo-
(anextpocHabxenue, TennocHabKe- CKTHOW OpraHn3alMyu Ha OCHOBAHHK HCXOAHBIX JAHHBIX 110 MOTPE6NICHUIO SHEpropecyp-
HHUE, BO31yXOCHAOKEHUE), TOUKH MOA- | COB.
L KJIIOYEHHS B
13. | BozochabxeHHe u kaHanu3alus, He tpebyercs.
- TOUKH I10AK/IFOYEHHUS )
14. | Tpebopauus x HoBOMY 000pyaOBa- Bce TexHuueckue ycTpoHCTBa, BKIIOUYAS MMIOPTHBIE, A0 HAvana IpUMEHEHHS J10KHLI
HUIO ¥ TIPUMEHAEMbBIM Marepuanam COOTBETCTBOBATH TpeboBauuaMm c1.7 PenepansHoro 3akoHa Ne 116-03 «O npomsiuaen-
HO} 6e30MacHOCTH ONACHBIX MPOM3BOACTBEHHBIX 0OBEKTOBY.
Kpome Toro Bce KOMMIEKTYIOWINE NONAAAIOWME 10/ AEHCTBHE pernamMeHToB Tamoxen-
noro Coio3a H0JKHEI OBITH COOTBETCTBYIOLIMM 00pa3oM cepTHULUHUPOBAHLI W HUMCTD
cepTudukar coorBeTcTBUA TpeGopaHmam TexHuueckoMy periaMedTy TamokeHHOro
L corosa «O BezonacHocTu 060py10BaHHUs Ui paGOTEl BO B3PLIBOOMACHBIX CpEAAX Y,
15.  Hcxoansble naHHbIC A5 IPUBA3KH U B cooTBeTcTBHY €O cXeMoit pacnonoxkeHHs 060pYAOBaHHS.
. NOJK/IOUEHUA HOBOTO 060pVI0BaHUS -
16. | Heobxoaumocts nemonTaxa, nepese- | He tpebyercs.
CEHUS BHYTPEHHHUX UHXKEHEPHBIX Ce- |
TEH W COOPYKEHUH, a Takke AEMOH-
Taxka 00opyRoBaHus H TPyGOTIpOBO-
| | moB. ) e
17. | Tpebosanus k Onaroyctpoiictsy Tep- | He TpeGyeres.
[UTOPHH W O3ENEHEHHs
18. | onoHuTenbHBIE YCIOBUS IPoeKkTH- | B coorsercTBuy co ¢T.8 DenepanbHoro 3akoHa Ne 116-03 «O npomeiwneHHoR Geso-
poBaHus TIaCHOCTH OIIACHBIX MPOU3BOACTBEHHBIX 0OBEKTOB) MPOEKTHAS OPraHU3anns OCYIECTB-
NIAST ABTOPCKHH HaA30p. ~ ] o
19. | TpeGoBanns 1o COFIACOBAHMIO OT- Jlo BhINYCKa OKOHYATE/BHOM JOKYMEHTAUMH COTIacoBaTh!
JETbHBIX Pa3lenoB H IPOEKTHBIX pe- 1. Hacte KHUITuA npoekrta ¢ OI'Mert.
wenui. 2. DnexTpoTexHMYecky1o yacTh ¢ OI'3. o
20. | Okcneprusa JJIOKyMEHTAlMK BRIMOAHUTDL DKCMEPTH3Y MPOMBINUTEHHON G830MacHOCTH JOKYMEHTAUMH, MPENOCTABHUTS
TOJIOKUTENBHOE 3aK/IK4EHNE, BHECEHHOE B peecTp PocrexHamsopa. -
[Mpunoxenue:

1. [Inan pacnionoxenns obopynoBanus u coopyxenuil (ITpunoxenue 1).
2. lpeanonoraemas TexHonorudeckas cxema ([punosxedue 2).

3. Beikomupogku u3 nacrioptos Typ6uH HacocoB ([Ipunoxenue 3).

4. Anamusnl konaeHcata (Tlpunoxenue 4).
5. OnpocHbl#i AHCT Ha 6A04YHO-MOAYNBHYIO CTAHIIMIO OTKauKkK koHeHcaTa ([Ipunoxenue 3).



Br3oBbIit NUCT kK KOMNINIEKCHOMY 3a4aHUK0 Ha BbinonHeHue paboT Ne «Cxema BblBOAA W yTWUNM3a-
LMW KoHZAEeHcaTa ¢ TpyOonpoBOAOB YCTAaHOBKY MMAPOKPEKUHI». YCTaHOBKA [(UAPOKPEKUHT, uex Ne4.

"MaBHbIi cneunanncT nNo npoueccy AB.
.B. MuckyHos

3am. rnasHoro uHxexepa no OMwu Tb U H.H. JleoHoB

3am. rnaBHOro NHXeHepa No NPOU3BOACTBEHHOMY KOH-
TPONIO

‘/f
naeHbIN MeTponor ( & A q_/ C.N. Kpasey
. {

'naBHbIl aHepreTuk

A.B. NoanHckui

oty Edk Eropos

[‘naBHbIR MexaHuk O.MN. Ky4un

PykosopuTenb HanpasneHus e C.A. CanTbikoB

[naBHbIl WHXEHep cnyxGel AVpekTopa ( Q./ - " KA Myxaiinos

no KanntanbHOMY CTPONUTENbCTBY

HavanbHuk OCPIN

HauvanbHuk Lexa Ne15

HauanbHuk O

3akasunk: HavanbHUK Lexa Ned
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L Toyo ENGINEERING CORPORATION

fﬁadamm 3

STEAM TURRINE DATA SHEET (FORM - 2) ( 1/4)

OCHOBHBIE JIAHHBIE HA IIAPOBYIO TYPEHHY (®OPMA-2)

22

KSCA: kgfem’s  KSCG:kgflem'G

NOTE :

1. TURBINE CAN DRIVE PUMP OF RATED CONDITIONS AT 10kg/cm?2G x 190°C STE

ON TURBINE SHALL BE FULLY OPENED,

TTpwMcuaHué.

1. TpyGuua momer oSecneuntt paGioTy HACOCA B HOMKHAMKHOM PENHME NPH neasye napa 10 kricul rab. vemneparypol 190°C. TTpu 37
ApeAyCMUTHCHHEA 1a TYPOHES, 20THKHE Gtk NORHOGTRIO OTKPLITA.

Steam Turbie D S-221B.00¢ {}/4)

CUSTOMER YAROSLAVL REFINERY DATE 04-03-'03
[akynatenbs T2
LOCATION RUSSIA AUTH. BY CHKD BY MADE BY
MecToHAXdITIEHRE VreepxACHD Mposepeno Co
UNIT HYDROCRACKING UNIT -
Tipou3soacTed T.HAGIWARA Y.MASUBUCHI
PURCHASER TOY(Q ENGINEERING CORP. WORK NO. BA-05T2
NocTarwuk it TIpoekT
ITEM NO.. (" U.HT.2218 i REQ. NO. EXQGAD04 REV.DATE LINE NO. BY
Moznun Pexs. Jlata pes. Ne epokt Kem
SERVICE DRIVER FOR U-H-221B 17-09-'03 T.HAGIWARA
Hranavenwe  T1pvBOA ANA 17-10-'03 T.HAGIWARA
NO. REQUIRED WORKING 1 | STAND-BY 0 ! TOTAL 1
Uueno Pabor. Perepn Boero
TYPE OF DRIVEN EQUIPMENT ; CENTRIFUGAL PUMP
Bun tp H 1 UenTpoSexHylit Hacoc
TURBINE MANUFACTURER : ELLIOTT USA, MODEL:BYRT
HarorosrTens Typbnms Mogens
TYPE: [ ) CONDENSING { X) NON-CONDENSING { ) EXTRACTION ( ) ADMISSION
Tun Kouagwcau. [potaonasi. DxerpaKy. [Tapornyck
(X) SINGLESTAGE { ) MULTI.STAGE  No.OF STAGES IMPULSE 1 REACTION 3}
Onsocr. Muoroet. YHCNO CTYNEHHAKTHE. Peaktub.
(X) SINGLE VALVE { ) MULTI-VALVE No OF GOV. VALVE IN EXT. ADM.
Oruoxnansy Mpyaroxaan. WHCAD PEF. KART, Bx. Briyex.
(X) GENERAL-PURPOSE t ) SPECIAL-PURPOSE (X) SINGLE EXHAUST { ) DOUBLE EXHAUST
Obu. HAIHEYEHHE Cneu, HEIHAYEHHE OnsoBeIxao. Aryxsarxson,
DUTY: (X) CONTINUOUS ( ) INTERMITTENT ( ) AUTO.START
Harpys. JAavrens. TToRT, XpATKOBpEM. Canioanyck
DESIGN AND OPERATING CONDITIONS
Pacueriibie § paboune napameTput b ( Tipumeynsne 1)
CONDITION TURBINE RATED MACH. RATED NORMAL (NOTE 1)
MapameTphi Hom, Typliumsi Hom. MBIRHE Hopmansi. 10KSCGNI0C
OUTPUT kW) 201 1711 171.3
MottHocth
SPEED {rpm} 1,490 1,490 1,490
CropocTs
STEAM RATE {kg/kWh) 63.1 56,1 75.0
Pacxog naps
THROTTLE FLOW (kg/h) 12,680 10,110 12,830
Pacxon napa Ha TpyG.
MAX. THRROTTLE FLOW : 18,600  (kg'h) MAX. FLOW TO CONDENSER - (kgfh)
Maxe. piex., ba Tpy., . Maxc, pacx. HA KOHACHCATOD
STEAM CONDITION NOR, (1} MAX. (2) MIN. (3}
[apamerpe napa Hop. (1) Maxke. (2) Must. (3)
INLET STEAM PRESS. (KSCG) feiPe&] 10.5 12 10
tap #a BXDAC Ilasn.
TEMP. [ o] 250 . 250 240
Temn,
EXHAUST STEAM PRESS. (KSCA) PMPak] 4 L] 4
[Map BLIXAOTIA LI
TEMP. °Cy 08
Temn.
(1) [NORMAL] APPLIES TO GUARANTEED STEAM CONSUMPTION.
“HopMarsHo™ OTHOCHTCR X rEpaHTHIHOMY pACXOLY RApa. i
(2) [MAXIMUM] APPLIES TO THE CONDITIONS UNDER WHICH THE STEAM TURBINE CAN WITHSTAND CONTINUOUS OPERATION,
“MagCHMENBHO™ OTHOCHTER K YCAOBRAM, B KOTOPHIX NBpOTYPGHHA MOKET BEUICPHETS JNKTCALHYIO paboty.
(3) TURBINES SHALL BE ABLE TO OPERATE AT STEAM CONDITION OF [MINIMUM].
TypSuba MoReT paGoTaTh ¢ NApOM, MAPAMETPE! POFD M
EXHAUST STEAM ALLOWABLE PRESS t MIN, ATM (KSCA)[MPaA]  MAX. 8 (KSCA)(MRak]
flonyctumos asaneuse napa o16opa Muu. Make.
EXHAUST MOISTURE CONTENT NOR. 0 { 0 %) MAX ALLOWABLE - ( -%
Cogepsanue BRACH § BHIKIONE HapM. Magc, ZORyCTHMOE
CONNECTIONS TNLET EXHAUST
1HTyuepa Bxon . Bexnon
SIZE ’ (inch} 6 (DN150) 10 {DN250)
D
RiTING & FACING (ANST) 6QOLB /RTI 150LB/RT}
u fhaaney
POSITIONS SIDE SIDE
Pacnono. Gokopas CTopoHa Boxosan croposia
STEAM VELOCITY {m/s} 40 m/s 38 m/s
Cxppogte napa
“KSC : kghem® X): INQUIRED OR APPLIED (*): VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CoCTRBATE CMETY Bibop K3raTOBHTENEM TipumMetaune Echn Tpebyetcy Vyaspreaercn Noxynsrenes

AM.. AT THIS TIME, THE HAND VALVE PROV IDED

OM SPMETYPE C PYYHLIM OPHBOROM,

A.C. Epmonacs '
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@ Toiﬁro EN%;INEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM -2) (12/4)

! OCHOBHBIE JAHHbIE HA UAPOBYIO TYPERHY (POPMA-2)

23

ITEMNO, U-[-I'I‘i-nlﬂ WORKNO. BA-05T2 REQ.NO. EXGAO04
o ; : TTpoexT. Pexa.
CONSTRUCTION FEATURES
. KoncrpyKrishsie pcofennocTi
CASING ARRANGEMENT - { ) VERTICAL (X) HORIZONTAL, CASING SPLIT ; ( ) RADIAL (X ) AXIAL
Pacnonom. HMANHEES Bepr. Fopua., Pearesm UAARKIDS & Panwans. Ocenoll
ROTOR : ( § soLp (X) BUILTUP (X) ROTATION (FROM GOV, END): {(X) CW { )} ccw
Poyop : L{ensHokcnan. Habops. Bpawmenne (suzf 0 perya.) TNpan. . Jles.
SPEED ; MAX, CONTINUOUS (rpm) 1,565 TRIP 1,799 (rpm) (115% OF M.C. S}
Craopoery. & Maxo. ZTHTEML, Cpsf. 3amuTel { % DT Mexe. A1)
1ST CRITICAL 8,500 (rpm) { ° 943 % OFM.C 5) 2NDCRITICAL - (pmy { - %OFM,C35)
1-8 xpHTHY. { % DY Maxe. AR.}  2-# MpHTHY. - ( % Dr MEKC. AL}
OVERSPEED PROTECTION : { X ) MECHANICAL ( ) ELECTRIC { ) HYDRAULIC
Artomar G2300ACHOCTH | Mexanuu. DRexTphy. Tuppannid.
GOVERNOR TYPE: ( ) MECH ( ) HYDR (X) OILRELAY { ) ELECIRIC { ) DIGITAL, NEMA CLASS A
PeryaaTop ER-CTH Mex. Twapan. Macnopene Jnextpuy. Lludp., Knace NEMA
MFR. WOGDWARD MODEL TG-13
Har-tens Monens
SPEED RANGE : 1,267 - 1,565 {rpm) 85 - 105 (%) OF RATED
[IHANEION CX-CTH OT HOMKH.
SPEED CHANGER { X ) BY MANUAL AT LOCAL ( ) BYREMOTESINGLE [¢ ) AUTO. ( ) MANUAL]
Ham. cropoeti PyvyH. no MecTy JINCTRRLL CHEHBNOM ArTo Pyun.
SEALTYPE: END SEAL CARBON RING INTERSTAGE -
Tunyanoru. :  Topuesoe MewcTyn.
NOZZLE RINGS : ( ) WELDED ( X} REMOVABLE { ) OVERLOADVALVE INSTALLED
Conn. anpupart : Crapt. Coemt. Paarpya. xan.
BLADE ROOT CONFIG. : T SHROUD TYPE: RIVETED
JlouaTkn : PopMa XEOCTA | Trn Ganpana : Knenanbi
BEARING HOUSING (X ) SEPARATE ( ) INTEGRAL ( X) AXIAL SPLIT ( ) RADIALSPLIT
Koprye noaumn. Pasnesns. Hinterpan. Qcesoit pasuen Prupasibi. pRYLOM
BEARING RADIAL THRUST
Hoxmununx PanHuibH. Ynep.
TYFE SLEEVE BALL
Tro CronbyeHns WapukoBbii
MFR ELLIGTT S.KF.
Par-Tens
BRG No. - 63102
Ne pozwmn.
LUBRICATION : (X ) OILRING { )} FORCED ¢ ) ( ) SEPARATE FROM () COMMON W/DRIVEN EQUIP
Cwmaaxa Macnoxoasuo Towys, Orpensue 06, ¢ NEMBOAMM. MUIH
MATERJALS :
Merepsaf
T& T VALVETRIP VALVE -/ ASTM A352Gr.LCB NOZZLES AIS] 410
Jlpoccen-atcey, xnan./Qree. kn2n. Conna
CHEST ASTM A352Gr.LCB BLADES AISI 403
Flap. xopofxa JloneTitn
HP CASING ASTM A352Gr.LCB SHROUD AlSI41¢
Wunurgp BIL B i
LP CASING ASTM A352Gr.LCB SHAFT AISI 4140 WHEEL ASTM517 TYPEB
Linnunap HJ Ban Koneco
DIAPHRAGMS - LABYRINTH -
[uadparmm JlaGupnut
HYDROSTATIC TEST PRESS. (KSCG)
Pnp ranpomen. .
T&T YALVETRIF VALVE - HP CASING 819
pi: cen, knan./Orces. kien. Unansap BA _
CHEST 87.9 LP CASING 10.5
ap. kopoSxa Unmnap HI
: ? ; INQUIRED OR AFPLIED ¥): VENDOR'S CHOICE {#: REMARKED ®): iF REQUIRED : SPECIFIED BY PURCHASER
KSC; kghlom & g?.mm, omery @ Butop MaroToBHTENEM FlpuMenanne Ecnn Tpeyerct Y xasbipactex [Joxynarenes

KSCA kefom®s  KSCG: kgffem?G

Stearn Turbie D S-221B.doc (2/4)



@ Toyo ENGINEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM - 2) ( 3/4)
OCHOBHBIE JTAHBELIE HA TAPOBYIO TYPEXHY (POPMA-2)

ITEM NOj U-HTI221B WORK NO. BA-0572 REQ. NO. EXGADD4
| Mosuunn Tlpoest. Pesca.
OTHERS
Npoune
{ ) GEARREQUIRED:STG SPEED (INPUT/OUTPUT) / {rpm)
T, oM. nepenRyY CxopocTs [sX./BuX.)
SERVICE FACTOR CODE/STD MFR MODEL
Koot sarpysey Hopma/Cra, Hsr-tens Mi
( ) COUPLING REQUIRED, MFR ’ TYPE
Mydira nano, Har-rens Tun
?IIOP)EL Na. LUBRICATION RATING (kW)
4 Cmaxxa Hom. mom,
il:IACER LENGTH (m} HUB FIXATION METHOD
MHE NpOM. DANE Kpennese ¥STYRKR
GLAND SEALING SYSTEM : e
CHcTeM?2 CATEHAK. VINOTH, ¢
{ ) STEAM EJECTOR REQ'D DRIVESTM PRESS. (KSCG){MPaG]  TEMP. °C)
Tlapeascexrop hano, Pab. nep : Iawn. Tewmn,
{ ) SEALINGSTEAM PRESS. (KSCG)[MPaG]  TEMP. (*C)
Y nioTH. nap THang, Temn.
{ ) GLAND CONDENSER REQ'D { ) VACUUM DEVICE
K P VTEUKH, HRAC By vMCACTEME
TYPE & MAKE CODE
Tun n Har-tens Hopma
FLUID CIRCULATED SHELL SIDE ‘TUBE SIDE
Cpesa uupxys mexTpyS, npo-creo Tpy6u. npo-creo
FOULING FACTOR  SHELL/TUBE ! (m?h-*C/keal)
Keodisu, aarpasn. Kowyx/Tpyvbxu
© DUTY {keal/h)
Harpyaxa
SURFACE (rm?)
il 5
TOTAL FLUID ENTERING SHELL/TUBE  / (kg/h)
Ofu cpena nocTyn. A Kouoyx/TpyBru
OPER. PRESS. SHELLTUBE / (KSCG)[MPaG]
PpaG Kowyx/Soy6rn
PRESS. DROP SHELL/TUBE / (KSC)[MPs]
TlaneHne 1882, Kowy/TpyGrn
TEMP, IN SHELLTUBE 7 {¢°C)
Temn, bX. © Kowyx/Tpy0eu
TEMP. OUT SHELLTUBE 7 °C)
Tewmmn. eaix. Koueyx/ TayGicn
DES, PRESS. SHELL/TUBE  / i {KSCG)[MPaG] .
Ppoc Kowyx/ fpyGxn
DES. TEMP. SHELL/TUBE  / °C)
tpac_ Kowoyx/TpvBxn
TUBES No. OD. {mm) LENGTH (wm) SHELLID {mm}
Tpv6xit ; Yncno Dn Jnnwna Kowyx : Do
MATERIAL SHELL CHANNEL TUBB
Marepnan ; Koxyx K g Tpybxa
LOCATION ( )} INDOOR (x) OUITROOR ( ) UNDERROCF ( ) PARTIAL SIDES ( ) HEATED {X) WUNHEATED
Yeraaxa Tlomeut. Orxp. soan. Tloa xpsaws. Fpnerpofixa Oroux. Bes oronn.
(X YWINTERIZATION ( }TROPICALIZATION REQ'D { ) GRADRE () MEZZANNE, UNUSUAL ( ) DUST ( ) FUMES
3am, 07 XONoAR Tponws, nenos. Hano Vpon. 3EM. Llokoss, Cnex, [ans Tysan
ELECTRICAL AREA CLASS ZONE 2 (class I/ Div. 2) B /T3
Knaco m3puizo i J0RE
AMB, TEMP. (°C): MIN. MAX. RATED BAROMETER {mmHg)
Temn. Ok, Mun. Maxe, Homeh. Bapomerp
SITE ELEVATION (m) ELECTRICAL FREQUENCY (X)50/( )60 (Hz)
Orm. INoWAAK YacvoTa M1, TOKR
BASEPLATE : { ) SOLEPLATE () SEPARATE FROM ( X) COMMON WITH DRIVEN UNIT . ( )} GROUTINGREQ'D
Pama DyHA TINTE - OraentHo 07 06w, ¢ ApUBOAAM. MK Tlonnukn HANO
MASS (kg : TURBINE 794 GEAR - BASE
Macea Typbuna Pezyxrop Pama
ROTOR 134 UPPER CASE 136
Porop Bepx parbem LR
L.0O. CONSOLE - MAX. MAINTENANCE 136
MecnoycTanoBKa . __Make. yann npH DEMOHTE
AUX, UNIT -
Ben. ana.
SPACE REQUIREMENT {mm}: PER DUTLINE DRAWING TURBINE L w(B) H
Tlnouw. noj arperar Typbuua_
L.0. CONSOLE |8 W(B) H LGB/LCP L W(B) R
MagnoycTEROBKE Wnr/ITanens
MIN. MAINT. SPACE L W(B) H AUXANIT L W(B)
M, moGL, PEMOHTH. y __ Bemann.
EXPECTED SOUND LEVEL <85 (dBA@:im) x) W/ACOUSTIC ENCLOSURE
Tpegnon. yposens uLy»a C amykovsonsumei
KSC:kgilem?  (X): INQUIRED OR APPLIED ¢*}: VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CocrasuTh CMETY BuiSop UIrOTOBHTENEM Tlpumeyanne Fenw Tpebyerea Vimneaercs [oxynarenem

KSCA: kgflen®A  KSCG: kgffem'G
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@ Toxo ENGINEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM -2) ( i)
OCHOBHBIE IAHEBIE HA IIAPOBYIO TYPEAHY (POPMA-2)

Steara Turbie D S-221B.doc (4/4)

]
TTEMNC.]  U-HT;221B WORKNO.  BA-0572 REQ.NO.  EXGA004
| Todwung i Tlpoexs. Pexn.
! OTHERS
1Ipoune
ACCESSORIES
. KoMnaexTviolline AeT4AN
( ) LAGGING ENCLOSURE ¢ ) INSULATION JACKET (X ) BLANKET TYPE INSULATION
OBmsexa Waonau, Pybamxa TennouacnALmMa PYNoHHOr Thna
{ ) TURNINGDEVICE(( } ELECT. ( ) HYDR { ) PNEUM.) () SENTINEL WARNING VALVE
Banonasopovxa Dnexr. Tunp. TInesm. Becroroh kranan
{ ) FORCED FEED OIL SYSTEM
CheTema npUCyR, CMBIKR .
(X} SPEEDINDICATORS (( X} JLOCAL. ( ) LOCALGAUGE BOARD { ) CENTRALPANEL ( ) MECHANICAL (X) ELEC.)
Hinnsxarop ckopoeTy Mect, Mecr. amt TManens LITY Mex. nex.
x { ) LOCALGAUGE BOARD ( ) LOCAL CONTROL PANEL
Mecmn. mnt npubopos MecTH, nanens ynpass,
CODE & STANDARD API 611
Hopma i crannapT
APPLICABLE SPEC. No. : 1 2.
Tipumeanesye TY
3 4,
5. 6.
REMARKS
Tlpumexanna
: ? : OR APPLIED » . VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
KSC: kgflors” () gﬁzﬁf&um o BuSop #ar0TOBKTENEM Tlpumeysnne Ecan tpebyeres Vrxaspeacten Tokynaveses
KSCA : kgflcm’A KSCG : kgffem
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L '-'J.‘oxo! Euczk-emuue CORPORATION
C \ iy STEAM TURBINE DATA SHEET (FORM -2} ( 1/4) .
i OCHOBHBIE JAHHBIE HA YIAPOBYIO TVPEMHY (HOPMA-2)

zz_-'

CUSTOMER| YAJ?OSLAVL REFINERY DATE | 04-03-'03
Toxynarenbs - Jlata
LOCATION | RUSSIA AUTH. BY CHKD BY MADE BY
Meécronaxot i YtoepaacHo Tlposepeno Coctasacro
uNIT HYDROCRACKING UNIT
MpouseoncTzn T.HAGIWARA Y.MASUBUCH]
PURCHASER  TOYO'ENGMINEERING CORP. WORKNO.  BA-0572
TloCTRBUINK o~ Fipoexy
(rEMNO. ¢ URT-I3SBD J REQ.NO.  EXGAO04 REV. DATE LINE NO. BY
Ttosniua Pexs. Jlata pee. Ne cTpoRM Kem
SERVICE DRIVER FOR U-H-135 B/D 17-09-'03 THAGIWARA
Haosuewenne . [pubdn ang 17-10-'03 T.HAGIWARA
NO. REQUIRED ' WORKING 2 ] STANDBY O / TOTAL 2
Yycno Pados. Peacpe Beero |
TYPE OF DRIVEN EQUIPMENT : CENTRIFUGAL PUMP
Bua npeogusol MBS - geHTpDBE)KHblﬁ HacoC
TURBINE MANUFACTURER : ELLIOTT USA, MODEL:AYRT
WaroToBrTess TYpE Moaens
TYPE : ( ) CONDENSING (X} NON-CONDENSING { ) EXTRACTION { )} ADMISSION
Tun Konnencatt. [TpoTnBomasn. SRETPaKLL Tap
(X) SINGLE STAGE () MULT-STAGE No.OF STAGES IMPULSE 1 REACTION 0
Qnwoct, MsiorocT. Yueho CTYNCHRAKTAS. Peaxte.
(X} SINGLE VALVE { ] MULTI.VALVE NoOF GOV. VALVE IN EXT. ADM.
| OaHOoKNANAH MHorokaes. Yyeno per. KABN, Bx. Bnyek.
(X) GENERAL-PURFOSE { ) SPECIAL-PURPOSE (X) SINGLEEXHAUST ()} DOUBLE EXRAUST
Ofw. HATHEREHHD Crien. BAIHANEHHE OAHDBRIXNON. BYXBSIXON.
DUTY : (X) CONTINUOUS () INTERMITTENT ( .) AUTO.START
Harpys. Jinurens. TI0BT. KPATKOBPEN. CAMOJBITYCK
DESIGN AND OPERATING CONDITIONS
Patyernuie b pafiovire napamMeTpol { Dpracuanue 1)
CONDITION TURBINE RATED MACH. RATED NORMAL (NOTE 1)
Mapamerpss Hou. vypBinel Hom. Mauthas HopManLR. 10KSCG/190°C
ouTPUT (kW) 1l 17 1.7
MothocTe -
SPEED {rpm) 2,940 2,940 2,940
CropocTh
STEAM RATE kg/kWh) 65.7 60.5 90.0
| Pacxoz aps .
THROTTLE FLOW {kgh} 723 466 693
Pacxon napa He Tpyl.
MAX. THROTTLE FLOW : 1,000 (ke/h) MAX. FLOW TO CONDENSER - (kg/h)
Makc. pacx. Ha 1pyf. Makc, pacx. Ha KOHECHCATOP .
STEAM CONDITION NOR. (1) MAX. (2} MIN. (3)
NapawseTps Naps Hop. (1) Maxe. (2) Muk. (3}
INLET STEAM PRESS. (KSCQG) iMBeG) 10.5 12 10
Tlap na sxone Jiasx.
TEMP, {*C) 250 260 240
Tena.
EXHAUST STEAM PRESS, {KSCA) MRard] 4 ] 4
flap prxnone [lasn,
TEMP, ¢C) 209
Tems.

(1) [NORMAL] APPLIES TO GUARANTEED STEAM CONSUMPTION.
“Hopmanno™ 0THOCHTCR K rApAHTANsOMY pacxony BEpa.

) [MAXIMUM] APPLIES TO THE CONDITIONS UNDER WRICH THE STEAM TURBRNE CAN WITHSTAND CONTINUGUS OPERATION,
“\aKEHMAALHO" OTHOCHTCA K YCADEHAM, B KOTOPRIX NapOTYPORHA MOXCT BEIACPHKATE ANKTETLHYIO paboty.

{(3) TURBINES SHALL BE ABLE TO OPERATE AT STEAM CONDIT TON OF [MINIMUM].

!!ﬂlﬂiﬂ MOXKCET ﬁlﬂ'lﬂv € NApOM, RApEMETPEL KOTOPOTO MUHKMAJBHLL,

EXHAUST STEAM ALLOWABLE PRESS 1 MIN ATM (KSCA)[MPaA] MAX. 8 (KSCA)[MPa]
JlonyeruMot aasnerue nape orfopn M. Maxke.
EXHAUST MOISTURE CONTENT : NOR. 0 ( 0 %) MAX ALLOWABLE - { - %
CogerraHHE BIATH B BLIXNORE Hopu. Make. aonycTHMOE
CONNECTIONS - INLET EXHAUST
Wirpneps Bxoa Brixaon
SIZE {inch) - 3 (DNS0) 6 (DN150)
Dy
RATING & FACING (ANS( 600LB /RT} {SOLB/RT]
W hnerew
POSITIONS SIDE SIDE
P Bokoeas cTopoHa Bokozas CTOPOHa
STEAM VELOCITY {m/s) 9m/s 6m/is
CkopocT tiapa
KSC:kgtiem® () INQUIRED OR APPLIED (*): VENDOR’S CHOICE #): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
Coctasnth CHETY Beifop HaroTOBHTCASM TiphMesaHue Eeny Tpebyered VieaseteatTcR TlokyriaTencM

KSCA : kpfferm?A  KSCG: kgflen®G

NOTE: .
1. TURBINE CAN DRIVE PUMP OF RATED CONDITIONS AT 10kg/em2G % 180°C STEAM.. AT THIS TIME, THE HAND VALVE PROVIDED
ON TURBINE SHALL BE FULLY OPENED.

TipunieHanAe:
1, TpyGuna MOWET OGECTICHNTS paGoTy HRCOCE B HOMITHARLHOM PEAIME BPH ORAUE TIapa 10 xr/oM2 w36, TeMaepatypofl $90°C. TIpi 3ToM BPMaTYP8 C PYHHEM APHBOAOM,
MPERYSHOTPEHHEN HE TypOHHE, ADMAHE GLITh NOHOCTHI OTKPLITE.

//!( A.C. Epmonacp
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@ T())Lo Eﬁt%mnmmq CORPORATION

STEAM TURBINE DATA SHEET (FORM -2) ( 4}

OCHOBHBIE JIAHBBIE HA IAPOBYIO TYPEUHY (OPOPMA-2)

ITEM NO. | U-HT-}35 B/D WORKNO. BA-0572 REQ.NO. EXGAG04
Tosnumx | : TInoexr. Pexa.
. CONSTRUCTION FEATURES
l 3 KoncrpyrrunHiie ocob
CASING HRRANGEMENT ( ) VERTICAL (X} HORIZONTAL, CASING SPLIT: { ) RADIAL (X ) AXIAL
Pacnono. uAnw A Bepr. Yopsa, Pasbed unnumnps Pagvans. Ocesoii
ROTOR :! ( ) scLD (X) BUILTUP { X) ROTATION (FROM GOV. END): (X) CW { ) ccw
Pavop: : . UenshoxonaH, Haffopn. Bpmuesne (ssuan ¢ peryi.) TMpas. . Jies.
SPEED ;! MAXL CONTINUOUS (rpm) 3,087 TRIP 3,550 {rpm) (115% OF M. C.8)
(] ¥:  Maxel autens. Cpnf. 38MHTE { % of MEKC. 1.}
1ST CRITICAL 9,400 (rpm) (305 % OFM,C.8) 2NDCRITICAL - (pm) ( -~ %OFM.C.8)
1-% KpRIHY. ) %, oT MexC. R.) 28 KDHTHY, [ % ot Makc. pn.)
OVERSPEED PROTECTION : ( X ) MECHANICAL { ) ELECTRIC ( ) HYDRAULIC
Awromer Sesonacnocti : Mexeapy. SnexTpuy. Cuapasany.
GOVERNORTYPE: ( ) MECH ( ) HYDR {X) OILRELAY ( ) ELECTRIC () DIGITAL, NEMA CLASS A
PerynnTop ck-crk Men. . Tuppae. Macnopene DnexTpud. Undp, Kasce NEMA
MFR. WOODWARD MODEL TG-13
Hsr-rens Monens
SPEED-RANGE : 2,500 - 3,087 (rpm} 85 - 105 (%) OF RATED
Jusnason cr-6T8 . Ot HOMUM,
SPEED.CHANGER ~ (X ) BY MANUAL AT LOCAL () BY REMOTE SINGLE [( ) AUTO. { MANUAL }
Ham, cropocTH Pywn, no MecTy Jlncrany, chrHBIOM Azto Pyun.
SEALTYPE:  ENDSEAL CARBON RING INTERSTAGE -
Tun yrnom. : Topuesoe - MexcTy. .
NOZZLE RINGS : { ) WELDED ( X) REMOVABLE () OVERLOAD VALVE INSTALLED
Conx, annapst © Coraph. Cremn. Pearpyy xnan.
BLADE ROOT CONFIG. : T SHROUD TYPE: RIVETED
Jlonari : Popya XBDCTA : Tua Ganzamna KnenaHblit
BEARING HOUSING (X) SEPARATE ( ) INTEGRAL ( X) AXIALSPLIT { ) RADIALSPLIT
Keopnye nonutun. Pasnenk. Hxrerpen. Ocesoit passem PrasaneH. paswem
BEARING | RADIAL THRUST
TToamBNHKHE )3 H VYnop.
TYPE SLEEVE BALL
Tun Cronuxenvs {ilapuxoBkit
MFR ELLIOTT SXF.
Har-tem
BRGNo. - 62097
Ne moymr. l
LUBRICATION : {X ) OILRING ( ) FORCED t ) () SEPARATE FROM { ) COMMON W/DRIVEN EQUIP
Cmeaxa @ M uo Tpuiy s Oraemia Q6. ¢ ApHBTANM. MIH
MATERIALS :
Mareprant
T & T VALVE/TRIP YALVE -/ ASTM A352Gr LCB NOZZLES AIST 410
occen-atees. kaan. /Orced, xnan, Conna
CHEST ASTM A352Gr.LCB BLADES AlSt 403
Map. xa Jlonmzes
HP CASING ASTM A352Gr.LCB SHROUD AIST 410
auap B Banaak
LP CASING ASTM A352GrLCB SHAFT AlISI 4140 WHEEL ASTMSI7TYPEB
Linpunap HI Ban Koneco
DIAPHRAGMS - LABYRINTH -
At parMe JlaupHnT
HYDROSTATIC TEST PRESS. (KSCG)
Pnp rraponcn.
T&T VALVEMRIP VALVE - HP CASING 878
Pl orcey. knan./Orcey, knen. I Lnasnzp BI_
CHEST 87.9 1P CASING 10.5
Tlap. kopofixa . HMHM
KsC: kgﬂom’ (X): INQUIRED OR APPLIED (*): VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CoCTARHTb CMETY Brifiop WaroTORHTENEM Flpamesanne Euny tpebyerea V xasmieacrer Tloxynaresem

KSCA: kgflom?A  KSCG: kgfiem™G

Steams Tusbie D 5-1358D.doc (24}
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@ 'I.'o*o fN INEERING CORPORATION
l

STEAM TURBINE DATA SHEET
OCHOBHBIE JAHHEIE HA APOBYIO TYPEHHY (QOPMA-2)

(FORM -3 ( 3/4)

ITEM NO. [ HT-IPS B(D WORK MO, BA-0572 REQ. NC. EXGAOD4
Tloanuns { Nooexr. Pexs. )
OTHERS
Tipoune
( ) GEARR.BQUP!ED . STG SPEED (INPUT/OUTPUT) ! {rpm)
C-x{ TpeSyiomy, nepeandy Cropocts (ax./Bux.)
SERVICE FACTOR CODE/STD MFR MODEL
Koo, narpyseu Hopma/Cra Har-ens Mogenb
{ )! COUPLING REQUIRED, MFR TYPE
Mydra nzno, Hsr-rens Tun
MODEL No. LUBRICATION RATING (kW)
| Monem Cuzaxs Honme. mowr, -
SPACER LENGTH (m) HUB FIXATION METHOD
AR MpoM. Bans Kpenaenne sryaky
GLAND SEALING SYSTEM :
Cmrreuu GAAMKSIL. YNOTH. ¢
} STEAM EJECTOR REQ'D DRIVESTM PRESS. (KSCG)[MPaG] ~ TEMP. {°C)
TaposwexTop Hazo, Pab. nup ¢ Jisan. TFemn. _
{ ) SEALING STEAM PRESS. (KSCG){MPsG]  TEMP. C)
Ynnorn. nap Jlama. Tem.
( ) GLAND CONDENSE.R REQ'D { ) VACUUMDEVICE
KonzeHcarop yTeuxn, Rano BaxyyMCHeTEME
TYPE & MAKE CODE
Twn # Mar-tens Hopma
FLUID CIRCULATED SHELL SIDE TUBE SIDE
C UHPKYR. 6. npascTso Tpybu. npo-cTeo
FOULING FACTOR  SHELL/TUBE ! {m?h-°C/keal)
Koadust, SArpas., Kowyx/ Tyl
pury {keal/h)
Harpysks
SURFACE {me)
Tlosepxuocts :
TOTAL FLUID ENTERING SHELLNUBE  / (kg/h)
O, o NOCTYN. 8 Koy x/Tyluu
OPER. PRESS. SHELL/TUBE ! (XSCG)MPaG]
Ppeb Koneyx/Tpy0rn
PRESS. DROP SHELLTUBE  / {KSC){MPa)
Tanssne nas. Koweyn/ToyBrn ]
TEMP. IN SHELI/TUBE / (*C)
Temm. BX. __Kowyx/Tpy6xu
TEMP. OUT SHELL/TUBE / (°C)
‘Temn. Be1%. KowywT! 1-yGKm
PES. PRESS. SHELL/TUBE  / (KSCG)[MPaG]
Ppic Koncyn/Tpybxy
DES. TEMP, SHELL/TUBE  / ({4}
Y Ki Gxn
TUBES No. 0oD. (mm} LENGTH {mm} SHELLID (mm)
TpyGxn : Uncno Dn Janua Kawyx : Dn
MATERIAL SHELL CHANNEL TUBE
Marepnan : Koxeyx Konnextop Tpybun
LOCATION (X) INDOOR { ) OUTDOOR { ) UNDER ROOF ) PARTIAL SIDES (X) HEATED ( ) UNHEATED
Y crabke Tomeut, Orxp. poan. Floa xpsims. TlpucTpoRtka Qronn. Fes otons.
{ )WINTERIZATION ( )TROPICAL!Z.ATION REQ'D ( ) GRADE ( )} MEZZANINE, UNUSUAL { ) bust ( ) FUMES
3aw, ot XoN08A Tponu. uenos. Hano Ypos. 3e%. Liokous, Creu. Iatrn Tymau
ELECIRICAL AREA CLASS ZONE 2 (class 1/ Div.2) 1 C /T3
Knace w3psip00nACAON J0HNL
AMB. TEMP. (°C): MIN. MAX. RATED BAROMETER (mmHg) -
Temf, DXpyH. Mus, Maxe. Homus. Bap P ]
SITE ELEVATION (m) ELECTRICAL FREQUENCY (X )50/( ) 60 (Hz)
O, nnonieny YacToTe . T0KA
BASEPLATE : () SOLEPLATE ( } SEPARATE FROM { X) COMMON WITH DRIVEN UNIT () GROUTINGREQ'D
Pama Qyna NakTa Oraensio 0T OB, ¢ NpNBOARM, MEIH Tlopaupxa ano
MASS (kg : TURBINE 365 GEAR - BASE
Macea Typbuss _ Peuykrop Pama
ROTOR 50 UPPER CASE 53
Potop Bepx. pRIbEM UNN.
1..0. CONSOLE - MAX. MARITENANCE 53
MacnoycTanoska _ Make. ¥an2 npH PEMONTE
AUX. UNIT -
B, anfl.
SPACE REQUIREMENT {mm) : PER OUTLINE DRAWING TURBINE L Ww(B) H
{Inow, NOR ATPEraT : Typhnse
L0, CONSOLE L W(B) H LGB/LCP L W(B} H
Macngysranosxa 1L{ur/Manens
MIN. MAINT. SPACE L W(B) H AUX/UNIT L W(B) B
MitH, NRONL PEMORTH. Ben. ann.
EXPECTED SOUND LEVEL sS85 (dBA@tm) X) WIACOUSTIC ENCLOSURE
Tipeanon. ypoBeHs WyMA __Casyxononauneh
XSC:kgflem®  (X): INQUIRED OR APPLIED {(*): VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CocraskT cmery BeiGop w3rovDEHTEREN Mpwueuanye Ecni tpebyercd Yxawpaeren TloKyRETENEM
KSCA :kgflom?A  KSCG : kgffem G
- A.C.Epmonaes
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@ Tovo ENGINEERING CORFORATION g
I o STEAM TURBINE DATA 'SHEET (FORM-2) { 44)
| ) | OCHOBHLIE JIAHHEBIE HA DAPOBYIO TYPEHHY (POPMA-2)
TTEM NO. | U-HTy135 B/D WORKNQ. BA-0572 REQ.NO.  EXGA004 )
TosHwia H TIpoexT, Pexa.
] OTKERS
= Tpoune
g ACCESSORIES
Komnaexryiommne aeTanH
( ) LAGGING ENCLOSURE { ) INSULATIONJACKET (X ) BLANKET TYPE INSULATION

Haonsu, PyGaumxa

Tennovachnumns pynoHHOre Tuna

( ) TURNINGDEVICE(( ) ELECT. { ) HYDR { ) PNEUM.) () SENTINEL WARNING VALVE
BanonesopoTes Jnexr. T'nnp. Tlhess. Becronodi kaanat
() FORCEDFEED OIL SYSTEM
CircTema npHiTy R, tMESKH
(X} SPEED INDICATORS {{ X} LOCAL ( ) LOCAL GAUGE BOARD { ) CENTRALPANEL { )} MECHANICAL (X} ELEC.)
Husuxarop eropocTy Mects. Mecr. KT Tagens LITTY Mex. Dnex.
{ ) LOCALGALIGE BOARD () LOCALCONTROL PANEL
Mecri. wnt npxbopor MecTH. Nanens ynpas.
CODE & STANDARD APl 611
Hopma a cranaspT :
APPLICABLE SFEC. No.: 1 2
Fpumensemsie TY
3, 4.
. 6.
REMARKS
Npumesanva
. . . : BY PURCHASER
: ? . INQUIRED OR APPLIED *: VENDOR'S CHOICE {#): REMARKED (R): IF REQUIRED ; SPECIFIED
KSCkefem ® Cogramrn cmery ( Buifiop H3roTORHTENEM Tipunesatue Ecnn tpe6yeyca YyxaspinaeTea Flokynaveneu
KSCA: kaffem’A  XSCG: kgfem’G
g
LA
& A.C. Epmonaes

Sieam Turbie I 5-) 35BD.doc (4/4)
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L Tovo ENGINEERING CORPORATION : :
' STEAM TURBINE DATA SHEET (FORM -2y (:174)
OCEOBHbLIE ,IIAHHI:IE HA TTAPOBYIO TYPEHHY (DOPMA-2)

CUSTOMER! YAHROSLAVL REFINERY DATE 04-03.'03
Mokyravenhs; . [ava
LOCATION RUSSIA AUTH, BY CHKD BY MADE BY
MecToHaNORAEHHE YronepkatHO .| Mipopepeno Cocrasnctio
tmIT ' HYBROCRACKING UNIT
[poyIn0ACTI0 T.HAGIWARA Y.MASUBUCH!
PURCHASER TOYO ENGINEERING CORP. WORK NO.  BA-LS72
flGCTONHK | et MpoexT
ITEMNO. € U-HT—ZJJy REQ.NO. EXGAOD4 REV. DATE LINE NG, BY
Moanuns ) Peks. Mara pes. Ne cTpOKU Kem
SERVICE DRIVER FOR U-14-233B 17-09-03 THAGIWARA
|{ngnsaenne Npusoa ANA 17-10-'03 T.HAGIWARA
NO, REQUIRED WORKING 1 1 STAND-BY 0 { TOTAL 1
Yucno Pafiest. Peacpd Beero
TYPE OF DRIVEN EQUIPMENT : CENTRIFUCAL PUMP
Bita npusoaumol Mol LleHTpOGe:KHbM HBCOG
TURBINE MANUFACTURER : ELLIOTT USA, MODEL: CYRT
MacarosuTess TypGinbt Mogene
TYPE: () CONDENSING (X} NON-CONDENSING { ) EXTRACTION () ADMISSION
Thn K _ flpoTitsagnan. DKeTIBKY. Mnposnyex
{X) SINGLE STAGE { ) MULTI.STAGE No, OF STAGES {MPULSE ! REACTION Q
Opaunoct. Muoroct. YHCAD ETYHEHHAKTHE, Penktile.
(X) SINGLE VALVE [ MULTI-VALVE  No OF GOV, VALVE IN EXT. ADM.
Oavoknatal Wuocokand. Ypeno per. Ko, Bx. Bnyek.
(X} GENERAL-PURPOSE { ) SPECIAL-PURPOSE (X) SINGLE EXHAUST ( } DOUBLE EXHAUST
OB, hnsiusene - Crieu, NnaHasesue OauDBLIXIOL, Jeyxeelxaon.
BUTY: {X) CONTINUOUS ) INTERMITTENT (- ) AUTO. START
Harpya, Hnurens. floaT. KPATKOBPEM, Camodnmycx
DESIGN AND OPERATING CONIMTIONS
- PactueTiuie 1 paotine BAPAMETTIb] { Tipumeyanke 1)
} CONDITION TURBINE RATED MACH. RATED NORMAL (NOTE 1)
’ npanieTps Howm, Typlutsl How. Matnie Hopmanbh. VOKSCG/190°C
OUTPUT (kW) 183 160.2 160.2
3
SPEED (rpm) 2,980 2,980 . 2,980
Cropocts
STEAM RATE (kg/kWh) 410 3T 49.0
Pacxoh npa =
THROTTLE FLOW (kaMh) 7,500 6,040 7,350
Pacxos napn #e Toy6.
MAX. THROTTLE FLOW : 11,400  (keh) MAX. FLOW TO CONDENSER - (kgh}
Make. pacx. Ha TpyS. Mnxe. pacx. 1t op
STEAM CONDITION NOR. {1} MAX, (2) . MIN, (3}
MagaseTpla AOpR . Hop. (1) Make, (1) Mus, (3)
{NLET STEAM PRESS. (KSCG) fMBaG] 10.5 12 10
| Mop #m exone Hasn. . —
TEMP. {°C) . 250 260 240
Temr. N
EXHAUST STEAM PRESS, (KSCA) pMpad] 4 ] §
Map BLIxsONA Jaea.
TEMP, *C) 191
Temn.
(1) [NORMAL]} APPLIES TO GUARANTEED STEAM CONSUMPTION.
UHopMeneHo™ OTHOCHTCA K rRpRHTHRHOMY [BCXORY DOpA.
() [MAXIMUM] APP LIES TO THE CONDITIONS UNDER WHICH THE STEAM TURBINE CAN WITHSTAND CONTINUOUS DPERATION.
BIRRCUARABHE™ OTICHTCR K YCROBHAM, E “OTOPBIX NAROTYPONHR MOKET DELAEPRKATH ARUTEALHYID paboTy.
(3) TURBINES SHALL BE ABLE TO OPERATE AT STEAM CONDYTION OF {MINIMUM].
TyrGunn Modket poBUTTH © ABDOK, NEPAMEY bt KOTDROMD NHBHMANEE]
EXHAUST STEAM ALLOWABLE PRESS : MIN ATM (KSCA)[MPaA]  MAX. [] (KSCA)[MRaA]
, | JlonycTumMoe aaaneuue oA otopa M, Maoke.
* "EXHAUST MOISTURE CONTENT 1 NOR. 0 { 0 %) MAX ALLOWABLE - ( -~ %
CogepweHHE SNRE B BLIXROAL . Make, loRyeTiNOE
CONNECTIONS EXHAUST
Iirvueps . Ruxnon
SIZE {inch) 6 (DNI50} 10 (DN250)
D
RATING & FACING 600LB./RT} 150L8 /RT]
Py o (hrnteny
POSITIONS SIDE SIDE
Pacnanow. _ Goxosag cTopoHa BoKogan CTopoHa
STEAM VELOCITY {mve} 23 mls 22 mis
CrapocTs H8p8
KSC : kgfem?! (X): INQUIRED OR APPLIED {*); VENDOR'S CHOICE {#y: REMARKED R): IF REQUIRED : SPECIFIED BY PURCHASER
CocTaeyTs CMETY Buibop HaroTORHTENEM Tpunicuauns Ecnp vpedyercs Yemsianerca Noxynarenes

KSCA : kgffer’A  KSCG: kgllem'G

NOTE:
1. TURBINE CAN DRIVE PUMP OF RATED CONDITIONS AT [Okgfem20 x 190°C STEAM., AT THIS TIME, THE HAND VALVE PROVIDED

ON TURBINE SHALL BE FULLY OPENED.

Mpumeyenne:
1. TpyBitHa MOKET 05CCNE!HTS paboty Hac.8 8 HOMIRANEHOM PEXKHME NEH NOLAME MANR 10 kr/om2 uaG, TeMnepaTypoft 196°C. TpH 30N OphaTYPA © PYMHBIN RPHA0LON,

npeayCMDTPEHHAR Ha TypGhHe, AonKk BaiTh NOF A<CTHIO OTKPHTR.
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@ Tovo ENGINEERING CORPORATION
o STEAM TURBINE DATA SHEET (FORM -2) ( 2/4)

OCHOBHBIE JAHHLIE HA TIAPOBYIO TYPBHEY (POPMA-2)

ITEM NO. U-HT-233B WORK NO.  BA-0572 REQ. NO. EXGA004 ]
TTossuna  Ipoext. . Pexs.
CONSTRUCTION FEATURES
== KoncypyxTnehsie 0c0GENHOETH
CASTNG ARRANGEMENT ; [ VERTICAL (X) HORIZONTAL, CASING SPLIT: { ) RADIAL (X ) AXIAL
Pacnonon. UHAKRAPA & Bepr. T'opus., Poysem pa Panmis. Ocepoii
ROTOR:  ( ) SOLID {X) BUILTUP () ROTATION (FROM GOV. END): (X) €W { ) CCW
PoTop HenbhoxosaH. HobopH. Bppueine (84pA & perya.) Tipae. Jlen.
SPEED: MAX. CONTINUOUS {rpm) 3,129 TRIP 3,598 (rpm) (115% OF M. C8)
Cropocts ;. Maxc, anTelh. Cpal. anuel { % ot MBXC. AN,
I1ST CRITICAL B,500 pm) ( 272 % OF M, C.8) ¢ND CRITICAL - frpmy (- % OF M. C.5)}
-8 KEHTH. { - ), oT Make. Af] _ 2-A KpHTHY, { Y OT MAXE, A}
OVERSPEED PROTECTION : (X)) MECHANICAL () ELECTRIC ) HYDRAULIC
ABTOMAT.5£3008CHOCTH | M 3 DnerTpry. TuapannHy.
GOVERNOR TYPE: ( ) MECH { ) HYDR (X) OILRELAY ( ) ELECT RIC ( ) DIGITAL, NEMA CLASS A
Perynarop ck-CTH Mex. {napan. Macnopene DnerTpHy. Llugp., Knace NEMA
MFR. WOODWARD MODEL TG-13
| Harrem ‘Monens
SPEED RANGE ! 2,533 - 3,129 {rpm} 85 - 105 (%) OF RATED
JIHANNI0H CK-CTH O HOMPH.
SPEED CHANOER ( X } BY MANUAL AT LOCAL ( ) BY REMOTE SINGLE (¢ ) AuTo ( } MANUAL]
Mam, ckOpOCTH Pyus. N0 MeCTy Ducrastyy, cHrnanoM Anto PyuH.
SEALTYPE: END SEAL CARBON RING INTERSTAGE -
THN YWNOYH. ¢ Topuesoe Mewcrytt, .
NOZZLE RINGS © [ WELDED (X)) REMOVABLE () OVERLOAD VALVE INSTALLED
Conn. annapar . Caapit, Cremu. Pasrpya. knan.
BILADE ROOT CONFIG. : T SHROUDTYPE: RIV ETED
JNonarkH ; Popma XBOCTR : Tun 6 i Knenaxkid
BEARMNG HOUSING (X ) SEPARATE () INTEGRAL (X) AXIALSPLIT { ) RADIAL SPLIT
Kopaye noauh. Paanesp. Hurerpan. Ocenoit pRIBEM Pannansh. pasueM
BEARING RADIAL THRUST
Tloawnnuyk PaznasisH. Ynop.
TYPE SLEEVE BALL
Tun CroNbREHNA \japHkoBLIiA
MFR | ELLIOTT SXF.
Har-tens
BRGO No. - 63102
Nz nonwmn,
LUBRICATION : {X ) OIL MNG { ) FORCED ( ) () SEPARATE FROM ( ) COMMON W/DRIVEN EQUIP
Cmanka & Macnoxonbo TNpniya Oragnbio O6uL & NpHBOAHM, MIH

MATERIALS :

Marepnantt
T & T VALVE/TRIP VALVE -/ASTM A352GrLCB NOZZLES AlS1 410
[ipoceen-oteey. wnan./Otced, knan. = Conng
CHEST ASTM A352Gr.LCB BLADES AIS) 403
Tlap. xopobxs = Jlonarkit
He CASING ASTM A352Gr.LCB SKROUD AIS1410
Uuswngep BI - Baunax
LP CASING ASTM A352Gr.LCB SHAFT AlIST 4140 WHEEL, ASTM5ITTYPEB
Unannap B an Koneco
DIAPHRAGMS - LABYRINTH -
DuabparMe JaBrpHsT

HYDROSTATIC TEST PRESS, (KSCG)

Pnp ruapouc. -
T &T VALVETRIF VALVE - HP CASING 819
Jpocosn-orcen. xnan.fOTees. knan. - Lununnz BX
CHEST 879 ) LP CASING 10.5
Tap. kopobxa Uignsnap HE

KSC: keflem® (X0 INQUIREDOR APPLIED *): VENDOR'S CHOICE #): REMARKED (Ry: IF REQUIRED . SPECTFIED BY PURCHASER
CocraskTs EMeTY Bribop u3raToBHTENEN [Ipwdennbue Ecnn Tpelyeren Y yasweaerca Tlokynaresed

KSCA : kgfiem'A  KSCG: kgifem®G

253



}

@ Toyo ENGINEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM -2) ( 3/4)

24

OCHOBIIBIE JAHHLIE HA HAPOBYIO TYPEHHY (®OYMA-2)
ITEM NO. U-HT-233B WORK NO. BA-Q0572 REQ. NO.  EXGAU04
Tlosnuns Tipoext. Pekn.
OTHERS
TIpo-ute
( )} GEAR REQUIRED : 8TG SPEED (INPUT/QUTPUT) i {rpm)
Cr. Tpefvionl nepesravy CxepoeTs {ax./BbiX.)
SERVICE FACTOR CODE/STD MFR MODEL
Koad. marpyaen Hooma/Cra, Har-tens Monens
{ ) COUPLING REQUIRED, MFR TYPE 1
Mydite nago, Har-vens Tun
MODEL No. LUBRICATION RATING (kW)
Mognens Cuaska Hom. Mo,
SPACER LENGTH (m) HUB FIXATION METHOD
HHR oM. Bank Kpenngyne BTyARH
GLAND SEALING SYSTEM ]
CHeTEME CANLHIK, YINIOTH. ©
( ) STEAM EJECTOR REQ'D DRIVE STM PRESS. (KSCG) MPeC} TEMP, °C)
Dapoxkextop HAAO, Ppb. mup JRawn. Temn.
{ ) SEALING STEAM PRESS. (KSCQ)YMPaG}  TEMP. (°C)
Ynnork. nap Jaen. Temn.
( ) GLAND CONDENSER REQ'D () YACUUM DEVICE
Konaencatop yTeuns, Hano Barcy y MCHCTEMa
TYPE & MAKE CODE
Tun it Par-rens Hopma
FLUID CIRCULATED SHELL SIDE TUBE SIDE
Cpean unpxya, mexrpy 6. npo-cTe ‘Tpy6u. npo-cTRO
FOULING FACTOR.  SHELL/T UBE ! (ra?h-°Crkeal) 0
Kordnel, 78rpAsH. Kowyx/TpyGin ’
DUTY (kcalfh)
Harpy ks
SURFACE (mm?)
TlonepxHOCTE
TOTAL FLULD ENTERING SHELL/TCBE  / (kg/h)
Obu, cpena nocTy. 8 Komyx/Tyry Brn
OPER. PRESS. SHELL/TUBE  / (KSCG)[MFeG]
Ppab Komyx/TpyBs
PRESS. DROP SHELUTUBE  / {KSC)[MPa]
Tlanenue nasn. Kowvn/TpyGku
TEMP. IN SHELL/TUBE ! C)
Temn, Bx. Koy x/TyExn
TEMP. OUT SHELLTYBE  / (o]
Temt. BMX Koweyx/TpyGrn
DES. FRESS. SHELLTUBE 7 (KSCO)[MPati
Ppac Kowyr Tpy6rr
DES. TEMP. SHELL/TUBE  / {°C)
tpae  Komyw/TpyOny
TUBES No. 0D, (mm) LENGTH (mm) SHELLID (mm}
Tpybrk ; Yucha Dn Nnusa Koxcyx : Do
MATERIAL SHELL CHANNEL TUBE
Merepran : Kosrys KannsxTop TpyGicn
LOCATION ( )} INDOOR (X) OUTDOOR () UNDERRCOF ( ) PARTIAL SIDES t ) HEATED {X) UNHEATED
Yeraska Tlomeut Orxp. PO Tlog xphi. Ty W COronn. Bes otoni.
(X YWINTERIZATION ( YTROFICALIZAT: ION REQ'D { ) GRADE () MEZZANINE, UNUSUAL ¢ ) buUsT ()} FUMES
3am. 0T X0H0AR ponwud. nchos. Hane Ypos. 3eMm. Liokone, Coew. Tles Twman
ELECTRICAL AREA CLASS ZONE 2 (class 1/ Div. 2) 1B /T3
Knace 23pHIS00TACHOR 0itht
AMB. TEMP. {(°C): MIN. MAX. RATED BAROMETER (mmHg)
Temn, 0xpyH. Mun. Meke. HomuM. Bepomer
SITE ELEVATION (m) ELECTRICAL FREQUENCY X)so/( }s0(Hz)
| Omw. nnowpagt YacroTa 30, TOKA
BASEPLATE: . ( ) SOLE PLATE { ) SEPARATE FROM { X) COMMON WITH DRIVEN UNIT ( ) GROUT NG REQ'D
Pava HA. AAKTE Ornensho of OB, & NPUBORHM. MY FloanBke HANO
MASS (kg) : ‘TURBINE 794 GEAR - BASE
Macca Typbuna _Peayktop Pava
ROTOR 134 UPPER CASE 136
Potop Bepx, paybEM UHA.
L.0. CONSOLE - MAX. MAINTENANCE 136
Magnny CTANOBKE ____M&L"Pﬂ.ﬂle
AUX. UNIT -
Ben. and.
SPACE REQUIREMENT (mm): PER OUTLINE DRAWING TURBINE L W(B) H
[roum, nos arperar Typbuna
1.0. CONSOLE L w(B) H LGB/LCP L W(B) H
Macnoye WwrTlanens
MIN. MAINT. SPACE L W(B} H AUXAMNIT L w(B} H
M, nnows, PEMORTH. : Bea, ann.
EXPECTED SOUND-LEVEL £85 (BA@IM *X) WIACOUSTIC ENCLOSURE
flpeanon. ypopeHs UIYMA £ sy konsonsumel
KSC: kgife® . (X)¢ INQUIRED OR APPLIED *): VENDOR'S CHOICE #: REMARKED {R): IF REQUIRED . SPECIFIED BY PURCHASER
. Ecnv Tpebyercr Viaansnerca Tlokynarenes

CocTaonTk CMETY

KSCA :kgiem?s  KSCG: Kgitem’G

-y

BBOp HINOTOBWTENEM

Tipumesanse




@ Toyo ENGINEERING CORPORATION
STEAM TURBINE DATA SHEET (FORM -2) { 4/4)
OCHOBHBIE TAHHDIE A TAPOBYIO TYPBUHY (POPMA-2)

ITEM NO. U-HT-233B WORK NO.  BA-0572 REQ. NO.  EXGA004
Tosnums NpoexT. : Pcke.
OTHERS
Tipoune
ACCESSORIES
KomunexTyromne periny
( ) LAGGING ENCLOSURE { ) INSULATION JACKET (X ) BLANKET TYPE INSULATION
OBuinakn Haonmy, pyBaixa TennowaonALMA DyNOHHDIo TR
() TURNING DEVICE{( ) ELECT. { ) BYDR () PNEUM,) () SENTINEL WARNING VALVE
B POTRE Dnexr. Tuap. Tesm. B i saanan
( ) FORCEDFEED DILSYSTEM
CueTema DPUHYR, CMasKH
(X) SPEED INDICATORS (( X) LOCAL ( ) LOCAL GAUGE BOARD { ) CENTRALPANEL { ) MECRANICAL {X) ELEC)
HHankaTop cropoeTH Mecrh. MecT. st Tanens LUTY. Mex. Jnek.
{ ) LOCAL GAUGE BOARD () LOCALCONTROL PANEL
MecTs, iyt nprbopos MeeTH. Manenh YIPEST.
CODE & STANDARD APLGI1
Hopma # cTangapT
APPLICABLE SPEC. Ne. : 1. 2.
Tipumensemvie TY
kB 4.
5. 6.
REMARKS
Tlpnseypnnus
: ? : +): VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
KSC: kgflem®  (X): g&tﬁi&fﬁﬁ:{yﬂ?uw \] o satomnestESt Tpkmeuaie Ecax rpebyeren ¥ kaawisaeTcs [okynsvenem

KSCA : keflem’A  KSCG: kgfem*Q
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;il. 'I'c%ro E :sxmamc CORTORATION
| ; i

STEAM TURBINE DATA SHEET (FORM -2) { 1/4)
OCHOBHBIE JAHHLIE HA IIAPOBYFO TVPEUHY (POPMA-2)

2z

GUSTOMER

Y AROSLAVL REFINERY DATE 04-83-'03
Thoxymrénba i . lleta
LOCATION RUSSIA AUTH. BY CHKD BY MADE BY
MectosEnORaEHHE ) V1eepmaske ipovepeno - CocTeRALHO
URIT - HYDROCRACKING UNIT
[Npowasoactsn T.HAGIWARA Y.MASUBUCHI
PURCHASER TOYO ENGRVEERING CORP. WORKNOQ, BA-0572
MocTastuk . DNpockr —
ITEM NO. QJ_H:T_!}/SE_] REQ.NO.  EXGA004 REV. DATE LINE NO. BY
TMoanums Peka, IlsTh pes. No cTpok# Keu
SERVICE DRIVER FOR U-H-235B 17-09-'03 T.HAGIWARA
Huunvenwe - Tlpusog ans 17-10-03 T.HAGIWARA
NO, REQUIRED WORKING 1 ! STAND-BY 0 f TOTAL
Yneno Pafioy. Peseps Beero
TYPE OF DRIVEN EQUIPMENT :  CENTRIFUGAL PUMP
Bun npHBoaAMMONH MALIMKE! LigHrpodanHslit Hacoc
TURBINE MANUFACTURER : ELLIOTT USA, MODEL:BYRT
HarotosnTens TypGHEM Mogens
TYPE: ( ) CONDENSING { X} MNON-CONDENSING { ) EXTRACTION y ADMISSION
Tng Kounnestcay. TipoTueonaan, JxCTpaklL [lapornyce
(X) SINGLE STAGE { ) MULTI-STAGE No. OF STAGES IMPULSE 1 REACTION 1]
Oamoct. . Mxorocz, Uwono crynedt AKTHS. Peaxras.
(X) SINGLE VALVE { ) MULTEVALVE No OF GOV.VALVEN EXT. ADM.
Onuoksansy Muoroxnan. WHeno per, Kaam. BX. Brvex.
(X) GENERAL-PURPOSE ( ) SPECIAL-PURPOSE (X) SINGLE EXHAUST ) DOUBLE EXHAUST
OB, HOIHBMEHKE : Criest, HRIHRUEHHE OnHOSIXAON. JigyxBbIRTION.
DUTY : (X) CONTINUOUS { ) INTERMITTENT { )} AUTO.START
Harpys. JneTens. Tlobt. XpATKOEpEM, Cantosanyck
DESIGN AND OPERATING CONDITIONS
Pacuerhsie ¥ pafiovne Tpbs { [pumeynnue 1)
CONDITION TURBINE RATED MACH, RATED NORMAL (NOTE 1)
Mapasietpst HoM, vyplunst HoM. MaWsHb! Hopwansh. 10KSCG/%0
OUTPUT (kW) 73 55.24 55.24
MowmocTh
SPEED (pm) 2,970 2,970 2,970
CrupocTs
STEAM RATE (kg/kWh) 46.3 45.5 59.0
Pacxon haps
THROTTLE FLOW {kp/m) 3,380 2,510 3,260
Pacxog napa Ha Tpyh.
MAX. THROTTLE FLOW : 4,005 (kg/h) MAX, FLOW TO CONDENSER - {kg/m)
Maxe, pacx. wa TovG. Make, pacx. ha op
STEAM CONDITION NOR. (1} MAX. (2) MIN. (3)
MapaMeTpel NAPA Hop. (1) Maxe. (2) Mun. (3)
INLET STEAM PRESS. {KSCQ) peiRe&] 10.5 12 10
Tap Ha axoxe laan.
TEMP. *C) 250 260 240
Temn.
EXHAUST STEAM PRESS. (KSCA) fviRadr] 4 4 4
Tap sktxiona llaen.
| TEMP. °C) 191
Temn. .
(1) [NORMAL] APPLIES TO GUARANTLLD STEAM CONSUMPTION,
“HopmansHo” DTHOCHTO K FAPARTHRHOLA: PECXORY NApA,
{2) [MAXIMUM] APPLIES TO THE CON.XTIONS UNDER WHICH THE STEAM TURBINE CAN WITHSTAND CONTINUOUS OPERATION,
“MarcHMANTHHD™ OTHOCHTCA K YCROBHSM, * ROTOPSRIX RAPOTYPSIHHA MONET PRAEPIATL AAHTERLHYIO pabory.
(3) TURBINES SHALL BE ABLETO OPELATE AT STEAM CONDITION OF (MINIMUM].
TynGHHa MOXET pAGOTATS & NEpOM, NBARAETPE! KOTOPOTC MAHIMALHLL
EXHAUST STEAM ALLOWABLE PRESS M. ATM (KSCA)[MPsA] MAX. [ (KSCA)(MRak]
JNomycTamoe ue napa oTéopa L Mun MEkE,
EXHAUST MOISTURE CONTENT : NOR. 0 { 0 %) :I‘AX ALLOWABLE - { - %)
CoAEPIKARHE BNETU B BLIXIOTE . Hopm. B, SONYCTAMOS
CONNECTIONS INLET EXHAUST
m'l'}'!.lﬁﬂ Bxox Brixaosn
SIZE + (inch) 3 (DN80) 8 (DN200)
Dy .
RATING & FACING {ANSD) G00LB/RT) 150LB/RT)
Py i
POSITIONS SIDE SIDE
Pacnonok. Boxopan CTOPOHA Bokoean CTOpeHa
STEAM VELOCITY {ms) 2 mls 16 m/s
CropocTs napa
KSC:kgfem®  {X): INQUIRED OR APPLIED (*}: VENDOR'S CHOICE (#) ¢ REMARKED (R): IF REQUIRED : SPECIFIED BY PURCHASER

Coctapsrs cMeTy

KSCA : kgfiom’A

NOTE :

}. TURBINE CAN DRIVE PUM|

KSCG : kgllem’G

P OF RATEL: CONDITIONS AT 10kg/em20 x 190°C STEAM., AT THIS TIME, THE HAND VALVEP

ON TURBINE SHALL BE FULLY OPEL: D.

{Tpumenanne:

1. TpyBuna momeT obecneytTs pai

Batbop WAroTORHTENEM

npeaycMOTpERHAS HA TYpSHHE, AoNXKHE 5uITh NOANOCTRIO OTKPLITA.

—

=

Tipumeuanue

Gory HAG:HA & HOMEHATEHOM PERHME NPH NGRRYE N2ph 10 kr/cM2 w30, TeMnepaTypo

A.C. Epmonaes

Ecnu tpebyerca

Yemasigacrcs Nokynarencu

ROVIDED

# 190°C, TTpu 370N BOMETYPR £ PYMHEM RPHBOAOM,



@ T6Y0 EXGINEERING CORPORATION

o

STEAM TURBINE DATA SHEET (FORM - 2) ( 24)
OCHOBHLIE JAHHBIE HA HAPOBYIO TYPBUHY (DOPMA-2)

ITEMNQ.  U-HI-235B

WORKNO., BA-0572 REQ.NO. EXGA004
TlosHums - FlpoexT, Peka.
CONSTRUCTION FEATURES
Konevpyktusuabie 6 "
CASING ARRANGEMENT : ( ) VERTICAL (X) HORIZONTAL, CASING SPLAT: { ) RADIAL (X ) AX1aL
Pacnoaox. wkIKKapE : Bept, Copita,, Parees UMAWHADS Pannans. Ocenok
ROTOR : ( ) soup (X) BUILTUP {X) ROTATION (FROM GOV.END): {X) CW ( ) CCw
Porop @ LlensHoxDRaH. HabopH. Bpamesne (Bxax ¢ perys.) Tipss. Jles.
SPEED : MAX CONTINUOUS (rpen) 3,19 TRIP 3,586 (tpm) (115% OF M. C.8)
Cropoers :  Maxg, ZAHTEND. Cpab. sammTe! { % DT MBKC. K0.)
18T CRITICAL 7,200 {rpm) ( 21 % OFM. C.8} 2ZNDCRITICAL - (rpmy { - %OFM. (.8}
1-n kpATHA. { % OT MBXe. BN} 2-R spHTHR. { % 6T Maxc. mr.}
OVERSPEED PROTECTION : { X ) MECHANICAL { ) ELECTRIC ( ) HYDRAULIC
Awromar GesonecHocTy @ M o, SnexTpny. Trapiarry.
GOVERNGR TYPE: { ) MECH ( ) HYDR. (X) OILKRELAY { ) ELECTRIC () DIGITAL NEMACLASS A
Perynstop cr-cTH Mex. Thapes. Mecropene DnexTpya. Lindip., Knaee NEMA
MFR. WOODWARD MODEL TG-13
Har-reme Mozens
SPEED RANGE : 2,525 - 3,119 (rpm) 85 - 105 (%) OFRATED
Jluanason ck-¢TH O RoMMH.
SPEED CHANGER ( X ) BY MANUAL AT LOCAL ( ) BYREMOTE SINGLE [( ) AUTO. ( ) MANUAL]
Ham. crapoctn Pyun. o MecTy Jlnctann. CHCHAROM Aevo Pyun.
SEALTYPE: ENDSEAL  CARBONRING INTERSTAGE -
Tun yanoTe. ! Topugnoe MescTym.
NOZZLE RINGS : { ) WELDED ( X) REMOVABLE ()} OVERLOAD VALVE INSTALLED
Conn. annapay : Ceapu. Crenv, Paarpys. xnan.
BLADE ROOT CONFIG. : T SHROUD TYPE: RIVETED
Jlonarxu : GopMa xp0CTa ¢ Twn Gananwa : KnenaHel&
BEARING HOUSING (X ) SEPARATE { ) INTEGRAL { X) AXIALSPLIT ( ) RADIAL SPLIT
Kopnyc noawun. Paagenk, Hinrerpan. Ocenofl pryem T TN ——
BEARING RADIAL THRUST
Tlogwunnuk = P ” ___Ymop.
TYPE SLEEVE BALL
Tun CrONbIEHNA HiapukosLid
MFR ELLIOTT SKF.
Har-Tene
BRG No. - 62092
Ne nopuzwft.
LUBRICATION : (X ) OILRING ( ) FORCED [ { ) SEPARATE FROM ( ) COMMON W/DRIVEN EQUIP
Cweka : Macnoranbuo Tpxrya. Omnensio Ofu. c np M
MATERIALS :
Marepnantsi
T & T VALVE/TRIP VALVE -/ ASTM A3520e LCB NOZZLES AIST 410
coen-orces. wan/Orcey, kaan. Conna
CHEST ASTM A352Gr1.CB BLADES AISI 403
Tlap. xopobika Jlonaren
HP CASING ASTM A352Gr.L.CB SHROUD AlS1 410
1 BI Banasx
LP CASING ASTM A352Gr LCB SHAFT AlSI 4140 WHEEL ASTM517 TYPE B
Lwnknap BI Ban Kontco
DIAPHRAGMS - LABYRINTH -
uadparb JaGuput
HYDROSTATIC TEST PRESS. (KSCG)
Prp ruaponch, -
T & T VALVE/TRIP VALVE - HP CASING 819
| Jp oTeed. knan./Orces. saan. " Elpurisiap BJ1 —
CHEST 819 LP CASING 10.5
Tlap. xopoGka o Lunsrap HIL
X ? : UTRED OR APPLIED +). VENDOR'S CHOICE (#): REMARKED (R): 1P REQUIRED ; SPECIFIED BY PURCHASER
KSC: kgflem’ (%) g,g,,.m omeTy © BrGop HICOTOBKTENEM TMprMeuanue Ecnu rpebyerca Yrassmacron Tloxynaveqch
KSCA :kgflem’A  KSCG: kgffor*G

Qtwam Turbie D S-235B.doc (2/4)




@ Toyo ENGINEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM - 2) ( 3/4)
OCHOBHEBIE JJAHHBIE HA HAPOBYIO TYPBHHY (GOPMA-2)

ITEM NO

U-HT-215B WORK NO. BA-0572 REQ.NO.  EXGAD04
Tloanunx Tpoexr. Pexa.
‘OTHERS
Tipoywe
{ ) GEARREQUIRED:STG SPEED (INPUT/OUTPUT) / (tpm)
Cr, Tpefiyront, hepesauy Cxoposme {mx./poix.)
SERVICE FACTOR CODE/STD MFR MODEL
Koad, uarpyseu Hopma/Cra. Haretens M
{ ) COUPLING REQUIRED, MFR TYPE
Myipra nano, Har-rens Thn
MODEL No. LUBRICATION RATING (kW)
Moaens Cumazra HE_M. Mol
SPACER LENGTH (m} HUB FIXATION METHOD
HHA OPOM, BATA Kpennexue Ty ki
GLAND SEALING SYSTEM : —
CHOTEMS CENMRRK. YIOTH. |
( ) STEAMEJECTOR REQ'DDRIVESTM PRESS. (KSCG){MPaG]  TEMP. *C)
amkceicTop Hano, Pab. nap : Aeen, Temn,
{ ) SEALINGSTEAM PRESS. (KSCG)[MPaG)  TEMP. C)
Ynnora, nap __ Dasn Tewmn,
{ ) GLANDCONDENSER REQ'D ( ) VACUUMDEVICE
Konaencarap yreuxy, HAIO Baxyymcncrema
TYPE & MAKE CODE
Twn # War-Tens Hopwma
FLUID CIRCULATED SHELL SIDE TUBE SIDE
Cpesis uMpyys. mexkTpyG. npo-creo Tpyfiu, npo-crao
FOULING FACTOR  SHELL/TUBE / (m*h-°Clkeal)
Kosdnu, sarpaszy. Komyx/TpyGxn
(keal/h)
Harpyake
SURFACE {mm?)
TlosepxnocTs
TOTAL FLUID ENTERING SHEL:/TUBE / k)
Ofm. cpena nocTyn. 8 Koweys/ TpyGxs
OPER. PRESS, SHEILTUBE / {(KSCGYMFsG]
Ppab Komyr/TpyGxu
PRESS. DROP SHELL/TURE / (KSCHMPs]
TManesne nass. Kowy« Tpy B
TEMP. IN SHELL/TUBE  / (*C)
Temn. ox. Kowys/Tpy6xn
TEMP. OUT SHELLTUBE / °0)
Temn. muix. Komy» Tpy6xn-
DES. PRESS. SHELWTUBE  / {KSCG)[MPaG]
Ppac Koweyx/ Ty s
DES. TEMP, SHELL/TUBE  / {°C)
tpac  Kowryx/Tpybry
TUBES No. apb. (mm) LENGTH (mm) SHELL ID (mm}
TpyGxu : Bncio )a7’] Llansa Koxyx: Da
MATERIAL SHELL CHANNEL TUBE
Marepnan : Kokyx Konnexrap Tpybkn
LOCATION {X) INDCOR () OUTDOOR { ) UNDERROOF { ) PARTIAL SIDES (X) HEATED { ) UNHEATED
Voranca [omem. Orxp. B022. Tloa kpbdt. Tpycrpofixa Orona. Ees orona.
(X YWINTERIZATION ( )TROPICALIZATION REQ'D { ) GRADE ( ) MEZZANINE, UNUSUAL ( ) DUST ( ) FUMES
3aix. or xoaona Tpouns. wenos. Haso Ypos. 3eM. Liorons, Cneu, Tt Tymen
ELECTRICAL AREA CLASS 1B/T3
Knace eap fi 30HH
AMB. TEMP, (°C}: MIN. MAX, RATED BAROMETER (mmHg)
Temn. oxpy=. M. Maxe. Homust, Bapomerp
SITE ELEVATION (m) ELECTRICAL FREQUENCY (X)50/{ )60 (Hz)
OTH, NROWARK . YacroTa 30, Toxa
BASEPLATE : ( )} SOLEPLATE { ) SEPARATE FROM (X) COMMON WITH DRIVEN UNIT ( ) GROUTING REQD
Pama Dyun. nanta Ovaensso oT O6uL. ¢ NPHBOAHM, MIBH Toanysxe Hauo
MASS (kg) : TURBINE 488 GEAR - BASE
Macca Typ6uua . Ponvxrop Pams
ROTOR 66 ’ UPPER CASE 70
Porop Bepx. pesvem unn
L.O. CONSOLE - MAX, MAINTENANCE 70
Macnoycranoske - __Maxe. yana npH pEMONTE
AUX. UNIT -
Boit, agn. .
SPACE REQUIREMENT (mm): PER OUTLINE DRAWING TURBINE L W(B) H
Tlnoui. AGA ATEErET Typbusa
L.0. CONSCLE L W(B) H LGBLCP L W(B} R
MacnoycTasodka Hinv/Tlanens
M. MAINT. SPACE L W(B) H AUXAUNIT L W(B) H
MHB. 1041 PEMORTH. Ben, ann.
EXPECTED SOUND LEVEL =85 (BA@Im) {X) WIACOUSTIC ENCLOSURE
TIpeAnox. yponess wsyMa C smykouaonaumei
KSC: kgffem® (X): INQUIRED OR APPLIED {*): VENDOR’S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
Cocrasuth cuety Buiop ¥aroTopHTEIEN Flpnmestanne Ecnn Tpeyerca Yraswpaercn Jloxynarenes

KSCA : kgfem?A  KSCG : kgflem'G

Sienm Tutbie D $-235B.doc (3/4)
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{& ToYo ENGINEERING CORPORATION

STEAM TURBINE DATA SHEET (FORM - 2) ( 4/4)
OCHOBHEIE JJAHHEIE HA IIAPOBYIO TYPEAHY (®OPMA-2)

ITEM NO. U-HT-235B WORK NO. BA-DS72 REQ.NO. EXGA004
It TTpoexT. Peka.
OTHERS
1Ipoune
ACCESSORIES

Komnaerryomue netant

( ) LAGGING ENCLOSURE { ) INSULATION JACKET { X ) BLANKET TYPE INSULATION
OBwnexa " Wsonan. Pybauixa Tennon3onauna PYNCHHOTD TURA
{ ) TURNINGDEVICE(({ ) ELECT. ( )} HYDR, ( ) PFNEUM.} () SENTINEL WARNING VALVE
BanonosopoTka Jnexr. Tuap. Treem. Bectoso# xnanan
{ ) FORCED FEED OIL SYSTEM
Cneyems npuny s, CME3kH .
(X) SPEED INDICATORS ({ X} LOCAL ( ) LOCAL GAUGE BOARD { ) CENTRALPANEL ( ) MECHANICAL ({X) ELEC.)
Hunukarop CropocTh Mecry Mecr. mur TMauens LTTY Mex. Dnex.

{ ) LOCAL GAUGE BOARD
Mect. mur npafopos

() LOCAL CONTROL PANEL

MecTH. nayenh ynoesA.

Hopma 1 cTanz

CODE & STANDARD AP 611

APPLICABLE SPEC. No. : 1.

Tpumenseatbie TY

3

s.

REMARKS
TpHmeneuun

25

KSC:kgfem®  (X): INQUIRED OR APPLIED

CocTanuth cMeTy
KSCA :kgifom?A  KSCG: kgfom’G

Steam Tutbie D 5-135B.doc (4/4)

(*): VENDOR'S CHOICE (4): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER

Ecnw rpebyerca Viaswusserca [lokynarenes

Beibap M3ro

ipy




CocTaBHTh CMETY

KSCA :kgfiem®A  KSCG: kgflem'G

NOTE :

1. TURBINE CAN DRIVE PUMP OF RATEL CONDITIONS AT 10kg/em2G x 190°C ST

ON TURBINE SHALL BE FULLY OPENED.

Tipumevakue:

1. TpyGuua mower obecnetTs paSory
NPEAYCHOTPERHNR HA rypbune, nomxna Gure.n

Steam Turbie D 8-226B.doc (174)

WACOCE 3 HOMHMHARBHOM DEXKHME ApH M0R3YE Naps 10 xr/em2 wab. Temnepatypok 1907
OAHOCTEIO OTKPMTR.

Briiop HIroTOBRTEREN

TlpumeuaHie

/) 7
L/_r"j/A-C. Epmonacs

Ecnn Tpebysren

L Toyp Enclmnmms CORPORATION
L STEAM TURBINE DATA SHEET (FORM - 2) ( 1/4)
! | g OCHOBHBIE JAHHBIE HA [IAPOBYIO TYPBHHY (DOPMA-2)
CUSTOMER YAROSLAVL REFINERY DATE 04-03-03
Tlokynarents Java
LOCATION RUBSIA AUTH. BY CHKDBY MADE BY
Meg kacure . YIBepwALHO Tposepe! Cocras)
UNIT HYDROCRACKING UNIT
T powasoncTso T.HAGIWARA Y MASUBUCHL
PURCHASER  TOYG® ENGINEERING CORP. WORK NO.  BA-0572
[OCTRBUMIE ™" Fpoekt
TTEM NO. @T‘_}E@J REQ.NO.  EXGADN REV. DATE LINE NO. BY
FlonumHa Pekn. [lars pes. Nu crpokst Kem
SERVICE DRIVER FOR U-H-226B 17-09-03 T.HAGIWARA
Hanauchue Mpueea ANA 17-10-03 T.HAGIWARA
NO., REQUIRED WORKING | 7 STAND-BY 0 ! TOTAL 1
YHucao Pabon. PeacpR Beero
TYPE OF DRIVEN EQUIPMENT : CENTRIFUGAL PUMP .
Bua np ] \ LieHTpoGemHbIn HAcoC
TURBINE MANUFACTURER : ELLIOTT USA, MODEL:BYRT
HarotoswTenb Ty pGiHE! Mopens -
TYPE: () CONDENSING (X} NON-CONDENSING { ) EXTRACTION ) ADMISSION
Tun X poTheoaeen, IRcTpaKl. TTapoRmyek
(X} SINGLE STAGE { ) MULTI-STAGE No, OF STAGES IMPULSE ) REACTION 1]
- OnuocT, MHuorocT. Yucho cTy MEHHARTHE. Peartnb.
(X) SMNGLE VALVE () MULTI-VALVE No OF GOV. YALVE TN EXT. ADM.
Qanoxkrangn MHoroKARML WpPeno per. Knem. Bx. Bayck.
(X) GENERAL-PURPOSE () SPECIAL-PURPOSE (X) SINGLE EXHAUST } DOUBLE EXHAUST
Q6. Ha3HaseHue Creu. HAIHANEHHE QnrHoseIxnar, JlryXBEIXAON.
DUTY : {X) CONTINUOUS { ) INTERMITTENT ( ) AUTO.START
Horpya. Jnurent. TlogT, KPATKOBPEM. Camo3anmvek
DESIGN AND OPERATING CONDITIONS
PacveTHbit If padoune ANPAMETDL { Mpnweuarne 1)
COMDITION TURBINE RATED MACH. RATED NORMAL (NOTE 1}
apameTpst Hom. TypGHHE Honl. mMownHe HopnanbH, 10KSCG/190°C
OUTPUT kW) 7 60.9 60.9
.
SPEED {rpm) 1,485 1,485 1,485
CropocTs
STEAM RATE (kg/kWh) n2 725 95.0
Pacxoa naps
THROTTLE FLOW {kg/h) 5,940 4,420 5,190
Pacxog nspa va Tpy6.
MAX. THROTTLE FLOW : 7,100 {kg/h) MAX. FLOW TO CONDENSER - (keg/h)
Make, pacx, Ha 1py5. MaKe. pack. He KORAEHCETOD
STEAM CONDITION NOR. (1} MAX. (2) MIN. (3)
lapametpy napa. Hap. (1) Maxe. (2) Mun, (3)
INLET STEAM PRESS, (KSCO) (MReG] 10.5 12 10
Map Ha BXOLE Hasn.
TEMP. {°C) 250 260 240
Temn,
EXHAUST STEAM PRESS. (KSCA) Pliad) [ 4 4
Tiap Buxsona Jlann,
TEMP, {°C} 213
Temn.
(1) [NORMAL] APPLIES TO GUARANTEED STEAM CONSUMPTION.
“HopmansHo™ OTHOCHTCA X FRPAMTH{IHOMY PECKOAY TBpa.
(2} [MAXIMUM) APPLIES TO THE CONDIT*ONS UNDER WHICH THE STEAM TURBINE CAN WITHSTAND CONTINUOUS OPERATION.
“MaxCHMERBHO™ OTHOCHTCA K YCROBHAM, B XOTODRX NAapoTYpGHHA MOKET BLIERKETY ARHTCARRYI0 pabory,
(3) TURBINES SHALL BE ABLE TO OPERATE AT STEAM CONDITION OF {(MINIMUM].
TypGunn momer paGOTATS € MAPOM, ARPAMEILI XOTOPOTD MHHHMMIBHLL
EXHAUST STEAM ALLOWABLE PRESS T MIN. ATM (KSCA)[MPeA]  MAX. [] (KSCA) MRk}
JlonverHmoe asBacHne naps oT60pa MiuH. Maxe.
EXHAUST MOISTURE CONTENT NOR. 0 {0 %) MaX. ALLOWABLE - ( -~ %)
C BAATH B BLIXAONE Hopw. Make. AOMYETHMAt
CONNECTIONS INLET" EXHAUST
Wryuepa Bxoa Beixnon
SIZE {inch) 4 (DN100) 8 {DN200)
Dy
RATING & FACING (ANSI) 600LB / RTJ 150LB / RTJ
Py u ¢
POSITIONS SIDE SIDE
P: Bokopas CYOPOHA Bokopas CTopoHa
STEAM VELOCITY (m/s) 2 mis B mis
Cxropocth Napa
KSC: kgfem?  (X): INQUIRED OR APPLIED (*): VENDOR'S CHOICE (#): REMARKED (R} :.IF REQUIRED . SPECIFIED BY PURCHASER

Yxaisipperen [loxynarcieu

EAM.. AT THIS TIME, THE HAND VALVE PROVIDED

C. pw 310N apMatype ¢ pytmsn.i NPHADADM,
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STEAM TURBINE DATA SHEET (FORM - 2) { 14)

OCHOBHbLIE TAHHBIE HA YIAPOBYIO

TYPEHHY (®OPMA-2)

ITEM NO. !

! U-HT-226B WORK NO. BA-0572 REQ. NO. "EXGA004
Tloswuna : {lpoext. Pexn.
CONSTRUCTION FEATURES
. KoneTpyKTHEHbE ecofennocTi
CASING ARRANGEMENT { .) VERTICAL (X} HORIZONTAL, CASING SPLIT: ( ) RADIAL (X ) AXIAL
Pacnonons UsREADA: Bepr. Yogn3., Pashed MHARNAOA © Pannans. Ocesoli
ROTOR : ( ) SOLID (X} BULTUP (X) ROTATION (FROM GOV.END) : {X) CW { ) ccw
Porop LlervHOROBRH. Habeon. Bpamesnt (BHAA € peryiL. [pas. Hlee.
SPEED: MAX, CONTINUOUS (rpms 1,559 TRIP 1,793 pm) (115%OFM.C.8)
Cyopocts :  Maxc, anuvens. . Cpab. aamnty { % of Maxc. At}
ST CRITICAL 7,200 rpm) (A2 %, OF M.C.5.) 2ND CRITICAL - (rpm) (- %OFM.C.5}
-9 KpHTHY, [ % oy MBKS. Q1) 2-R KpHTHY. { % OT Maxc. A}
OVERSPEED PROTECTION : ( X ) MEGHANICAL { ) ELECTRIC ( ) HYDRAULIC
Asvomar 6 Y MexaHuy. Jnextpry. THapasnuy.
GOVERNOR TYPE : ( ) MECH { ) HYDR, (X) OILRELAY ( ) ELECIRIC () DIGITAL,NEMACLASS A
Peryhatop cx-CTH Mex Tuapes. Macnopent Inextnry. Undp., Krace NEMA
MFR. WOODWARD MODEL TG-13
War-tem Mogen
SPEED RANGE : 1,263 - 1,559 {rpm) 85 - 105 (%) OF RATED
P CK-CTH O BOMUH.
SPEED CHANGER ( X ) BY MANUAL AT LOCAL { ) BYREMOTESINGLE (¢ )} AUTC. ( ) MANUAL ]
Him, ekopocTH Pvui, No MecTy Jincrani, CRINENOM Anto MR
SEAL TYPE ! END SEAL CARBON RING INTERSTAGE -
Trn ynaoTH. Topuesoe MewxeTyn.
NOZZLE RINGS : ( ) WELDED { X) REMOVABLE () OVERLOAD VALVE TNSTALLED
Conn. annApaT © Crapn. Cremy. Pasrpya. knan.
BLADE ROOT CONFIG. : T SHROUD TYPE: RIVETED
Tonerky : Gopma XpoCTa Tun Gannaka :_KNENaHeIA
BEARING HOUSING (X} SEPARATE ( ) INTEGRAL ( X) AXIAL SPLIT { ) RADIALSPLIT
Kopnyc nomu. Praneas. Hyrerpan Ocepoli payveM Panuansy. pasbem
BEARING RADIAL THRUST
Tlonwsnsue Paaxanbh. Ynop.
TYPE SLEEVE BALL
Tun CKONBKEHHUR LLiapukoBLIR
MER ELLIOTT S.K.F.
War-rens
BRG No. - 62092
Ne nonwwn.
LUBRICATION : (X } OILRING “ ( )} FORCED [ ( ) SEPARATE FROM { ) COMMON W/DRIVEN EQUIP
Camedxa Macnokoasuo Moweyn Orpensso O61. € NpKBOIUM. MM
MATERIALS :
MerepHanst
T &T VALVE/TRIP VALVE -/ ASTM A352Gr LCB NOZZLES AlS1410
Jlnoceen-oreey. xnan./Orees. knan. Conna _
CHEST ASTM A352Gr.LCB BLADES AISI 403
| Tap wopobxa e Jlonatku
HP CASING ASTM A352Gr LCB SHROUD AiSI410
Linnwnzp B Banaaw
LP CASING ASTM A352Gr.LCB SHAFT AJSI4140 WHEEL ASTMS517TYPEB
Lnnungp HIL Ban Koneco
DIAPHRAGMS - LABYRINTH -
Luaibparses TaBupuur
HYDROSTATIC TEST PRESS. (KSCG)
Pap Faapowcn.
T & T VALVE/TRIP VALVE - HP CASING 819
Ilpoceen-oTcet. xnan./Ovcey. knan. 1 Lunsnp BIL
CHEST 879 LP CASING 10.5
Nap. mﬁn 1{unstep HIL
KSC : kaffem?  (X): INQUIRED OR APPLIED (*): VENDOR'S CHOICE {#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CoCTanyTd CMETY BGop HITOTORKTENSH Tlpumesanne Ecnu pebyerca Vxaastmaerea [loxynarenes
KSCA kgllem'A  KSCG: kgflem’G

Steam Turbie D §-2268 doc (u4)
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ﬁ To*o E_m_%mr:mmc CORPORATION

STEAM TURBINE DATA SHEET {(FORM -2) (

314

OCHOBHBIE JAHHLIE HA TAPOBYIO TYPEHHY (®OPMA-2)

2

|
ITEMNO.|  U-HT-326B WORKNO.  BA-0572 REQ.NO.  EXGAQ04
ﬂo?umﬂa , Tpoext. Pexn.
' OTHERS
: Hpoune
[ ] Gi_iAR REQUIRED : STG SPEED (INPUTIOUTPUT) ! (spm)
Ct. Toebymolsy nepensy Crapocth {(8X./8uX. )
SERVICE FACTDR CODE/STD MFR MODEL
Kot HarpykH Hopma/Cra: Har-rens Mozens
{ ) COUPLING REQUIRED, MFR TYPE
Myda namo, Har-Tens Tun
MODEL No, LUBRICATION RATING (kW)
Moaeps Cwmaka Howm. Mot
SPACER LENGEH (m) HUE FIXATION METHOD
Jinusta NpOM. BanR Kpennenwe mrynkn
GLAND SEALING SYSTEM :
CHETEMA CAnbHHE, ¥ NOTH, &
( ) STEAMEIECTORREQ'D DRIVESTM PRESS. (KSCGYMPaG)  TEMP. °C)
TMasomkexTop Haao, Pab. nap : . Jlnmn, Temit,
() SEALING STEAM PRESS. (KSCGXMPaG)  TEMP. °C)
Yanors. nap Hasn. Temn,
() GLAND CONDENSER REQ'D ( ) VACUUM DEVICE —
Kounercatop yTedxH, Kano BakyymcHcTeMa
TYPE & MAKE CODE
Tun # Har-rens Hopma
FLUID CIRCULATED SHELL SIDE TUBE SIDE
Cpena UMpryn. mew Y6, Hpo-cTBY Tpy6y. npo-cTee
FOULING FACTOR  SHELL/TUBE ! (m?h.°C/kcal)
Koadmu, sarpasH. Kowyw/Tpybxu
DUTY (keal/h)
Harpyska R
SURFACE (mm?)
Tosep b
TOTAL FLUID ERTERING SHELL/{UBE  / (kg/h)
Ofut, cpeas nocTyn. 8 Kooy x/ToyBen
OPER. PRESS. SHELL/TUBE  / (KSCE)YMPaG)
Ppub Konyx/TpyGru
PRESS. DROP SHELL/TUBE  / (KSC)[MP&]
Tanenste naen, Kemeyx/TpyGrn !
TEMP. IN SHELL/TUBE i {*C)
Tewmr. sx. Kowyx/TpyOwt
TEMP. OUT SHELL/TUBE  / °C)
Temmn. BoIX. Konyx/TpyOxn
DES. PRESS. SHELL/TUBE  / {KSCGYMPaG}
Ppac Kamey =/ Tpy6er
DES. TEMP. SHELL/IUBE / (°C)
tpac__ Kowya/T, ervBru 3
TUBES No. OD. (mm) 1ENGTH (mm)  SHELL ID (mm)
Tpybrs 2 Yueno Dy Anuna Homwyx : DB
MATERIAL SHELL CHANNEL TUBE
Marepnan : Koxyx Konnexrop Tpybru
LOCATION ( ) INDOCR (X) OUTDOOR { ) UNDERROOF ( ) PARTIAL SIDES ( ) HEATED {X) UNHEATED
Ycraega TTomewt. 2. Orip. woALL Tlox kpsi. ItpucTpolixa QOrona. Bes otona.
(X )WmTERlZATiON { )TROP]CAL!ZAT%ON REQ'D { ) GRADE { ) MEZZANINE, UNUSUAL ( ) DUST ( ) FUMES
3awm. o7 xon0KA Tponuy. renon. iJato Ypos. 3eM. Uorons, Cnew Teins Tyman
ELECTRICAL AREA CLASS ZONE 2 (iess 1/ Div.2) LA /T3
KAace BIpHNOONACHOA S0HL! .
AMB. TEMP. {°C). MM, MAX. RATED BAROMETER {mmHg)
Temtn. oxpym. M. Makc Homsin. Bepomerp
SITE ELEVATION (m) ELECTRICAL FREQUENCY (X)s50/( )60 (Hz)
Otm. fomaln N YacroTa 38, TOKA
BASEPLATE © () SOLEPLATE () SEPARATE FROM ( X) COMMON WITH DRIVEN UNIT () GROUTINGREQ'D
Pama Oymn. naKTa . Ornentno o7 _OBuw. ¢ noHsORHM. MUK Tlosnuska Hano
MASS (kg) : TURBINE 438 GEAR - BASE
Macea Typbana . Peayxrop Pava
ROTOR 66 UPPER CASE 70
Poron Bepx. paned tun.
L.O. CONSOLE -~ MAX. MAINTENANCE k]
Macnoycrasopxa __Maxc. yana nph pemoHTe
AUX. UNIT -
Ben. ann,
SPACE REQUIREMENT (mm) : PER DUTLINE DRAWING TURBINE L W(B) H
[InouL NoR Arperar TypSnna
L.0. CONSOLE L W(B) H LGBACP L W(B) H
. Macnoycranobka wr/lanens
MIN. MAINT. SPACE L wi(B) H AUXUNIT L W(B)
MuH, IO, PEMOHTH. . Ben, ann.
EXPECTED SOUND LEVEL 4§85 (dBA Giv'm)} (X)  W/ACOUSTIC ENCLOSURE
[ipesnon. ypoBeHb LIyMa i C asyxonsonanuedt
KSC :kgffem®  (X): INQUIRED OR APPLIED (*): VENDOR'S CHOICE (#): REMARKED (R): IF REQUIRED . SPECIFIED BY PURCHASER
CocTasHyh CMETY Brbop HaroToRHTEREM [ipumenatne Ecnn Tpedyetca Yxasusagres [loxynarenes
KSCA : kgifem*A  KSCG: keflem'G

Steam Turbie D §:226B.doc (3/4)




@ ToYo ENGINEERING CORPOLATION
A R

H i

STEAM TURBINE DATA SHEET (FORM -2) { i)
CHOBHBIE JAHHBIE HA IIAPOBYIO TYPEHHY (DOPMA-2)

Sigam Tusbie D 8-226B.doe {4/4)

ITEM NO. . L-HT-226B WORKNO. BA-0572 REQ NO. EXGA04
Toskuua ° Mpoekr. Pexs.
' OTHERS
Tipoune
ACCESSORIES
KomnaexryoliHe aeTaan
( ) LAGGING ENCLOSURE ( ) INSULATION JACKET ( X ) BLANKET TYPE TNSULATION
QBwhexs Moonsu, PySaunka TennonaoNALRMA PyNORHOO THAA
{ ) TURNINGDEVICE({ ) ELECT. { ) HYDR { ) PNEUM.) { ) SENTINEL WARNING VALVE
BanonosopoTke InexT. Twuap. TsepM. Becroaoi xranan
() FORCED FEED OIL SYSTEM
Crotesa NPHNVYR, CMEIKH
(X} SPREED INDICATORS ({ %) LOCAL { ) LOCAL GAUGE BOARD ( ) CENTRAL PANEL ( ) MECHANICAL {X) ELEC.)
HsiarKarop CKopocTH MectH. Mecr. KT Tlanens LUTY Mex. 3nex.
{ ) LOCAL GAUGE BOARD () LOCAL CONTROL PANEL
MecrH. wut npuBopos MecTi. naReNs Vapas,
CODE & STANDARD AP1611
Hopma w cTaraapr
APPLICABLE SPEC. No. : 1. 2.
Tpxmenacmbie TY
3 4,
5. i} 3
REMARKS
{lpwmedanks
KSC: kgpmi (X): INQUIRED OR Agpugb (*): VENDOR'S CHOICE (#): REMARKER (R): IF REQUIRED . SPECIFIED BY PURCHASER
CocTaaHT, CMETY Baop HIrOTORNTEREM Tipumeuanne Ecnn tpebiyerca v easmpaerca [lokynarenem
KSCA :kgflem?A  KSCG: kegfem'G
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ﬂfu/; OHEL L e A/f

EMOYHO-MOAYIbHBIE CTAHUMWA NEPEKAYKWU KOHAEHCATA BOJAHOIO NAPA

HA BA3E HACOCOB OEBEMHOIO BLITECHEHMA
BE3 NOABUXKHBIX MEXAHUYECKKX YACTEW

ONPOCHBIA JUCT AJ1A TTOABOPA BJIOYHO-MOAY/JbHO! CTAHIIUHU
NEPEKAYKH KOHAEHCATA HA BA3E HACOCOB OBBEMHOI'O BLITECHEHHA
BE3 NOABUKHBIX MEXAHUYECKHX YACTEH

| O6wan nndopmaums: \
Opraunaauma/ropog, QAQO "CnasHedoTh-AHOC" , r. Sloocnasib
KOHTaKTRbIE aHHbI Tesi, (4852)49-44~ 33

KokeuHblit 3akaaunk/Mpoeky

OAQ "CjsiapHedTs-HHOC"

Uex/YcranoBka/Nosuimna

[lex M4, VCTAEHOBKa [MIDOKDEKMHT. | Konwuecrpo,wr. | 3

Pabouee AaaneHke B pECUBEPE KOKABHCATA

AaxHeie ana noabopa 6ano-MoAynhuoﬁ CTaRUMM; |

g ArtmocdepHoe ]l_ E Bauyym

I D Ha&bl‘rouﬂoe [___Ml‘la}

MecTo pPasMmeLLEHKA CTaHUNH

E Ha yauLe RoA Hasecom (TMur = _ §§ °C)

! D 8 nomeweHKh (Tmaxe = °C)

Marepuansroe HCMONHERWE OCHOBHBIX
IAEMEHTOR CTIHUMN

| @ YINepoaucTan cTanb (cranaspt) | D Hepmaseowas cvans | [:] XnapocToikan cTanb

OrpanvuernnA no rabapnTam, Mm LWinpuna Annra | Beicota - e

| |
Tpe6yeman NPOHIBOAUTENLHOCT MHH 0,5 HOPM 0,7 MAKC 1,0 |
{Tonbko paboumne Hwacoce:), T/4 !

Pelepenposanue paboqnx Hacocos

[ E ; D He TpebyeTca o !

Tpebyerca (Crannaprho 1 peaepm_mﬁ pEcoc}

NpUBOAHAR CPesa Boaanoii nap CiaToii 8034Y% | Asoy
PacueTHbie Napametpl NpraoaHodA cpensl | Ppacu. = l i 5 MMNa Tpacy. = __ & 80 °C i
Paboune napameTpe) NPMBOAHON Cpeas! Ppab.s_.L, 0 Mhg | Tpab. = 220 °C - |

KOHCTPYRUMA aBTOMATUNECKHY OTCENHBIX
RAGNAHOB B COCTABE CTaHUMA

[ @ C nnesmonpwao,qom(Paomyxa q, 5
NHeemarmdeckan 0G8A3KA:

_Mna) |
D CONBHONAHLIN KNZNaK* (NUTarKe 1
& Conexong [nutanue _ 24B [
*PeKOMEHIYEMCA @ CAYWOE HEBOIMOMHOCIMU NPUME- ‘
HEHUA KAGRGHOS € NHEEMONPUEOATMU {U3-30 OMLym-

cmeua ¢030yxa KUM)J
INENTPONHEBMATHNECKHA NOIMKHORED |

@ [aTunKu KOHEUHbIX NOACKENHNH
DUNLTR-PErYARTOP € MIHOMETPOM

| Bua BIPLIBO3ALINTEL ANR CPEACTE KUIMWA

T lloncBpaTs COTJIACHO KaTeTOLWy

VCTAHOBKA-AH - |

CDEACTEA HIMEPEHWA A3BAEHMS

| X MaHomeTpbl MeCTHbIe M3IHOMETPBI € TOK. BbIXOAOM ¢ |

MpeobpazosaTenn fasneHHs !

Cpeacrsa n3mepeHiA TemNepaTypb

| TepMOMBTP MECTHbIN

NpeoBpazosatesns TeMNepaTypsi

CpeacTea MIMEDERWR YPOBHA

TpeboBaHHA K BLIXOARLIM CHIHANBM OT
_cpeacTe KUMuA

Yposremepul [: YpoBHeMepsi K CHIH3NW3ATOPbI YPOBHA
Hanuuse KK-gucnnes: D Aa @ Her l Hanuune K-guennen: D at D Her |
4-20 MA

CvcTema ynpaBaeHmuAa craHumel

PLY 3akasunka (cranpapt) ] D \Ukad ynpaBneHuA {pasgenuTensnan kopobxa)
r A

OxnaAVITefib Bainapa

PacueTHble NAPAMETPLt HANOPHOTO KOHAEH-

|| Tpe&yerca (lonoaunTensHa yKasath Napamerpbi OXNBNA, CPEAB) | E He rpebyetca

i
= 0,7 n =178 ° ]
calonposoad P?_acq Mna Tpacy — ¢ —
P - . -
a60uMe NAPAMETPLI HANDPHOTC KOHABHCR ' Ppab. = 0,69  wmna rpab.= L 50 o¢
TONPOBoSa |

XapanTeprcTHin HaflopHoro KoHaeHcaro:

AonoakuTensHans wHPopMayna
(3CHMZ MecTa YCTaHOoBKM)

|
| _ | H {omocwrenhuo nnou.amm CTaHYnW)} M| L{a80 TouKM BpEIKA] M__{
Zi;’a‘:('q:n{:zz:;cme ot crannw 20 speskn | Ay 30 s | Ppacu (6 Toue speann) 0,7 wmna | Ppad (B Touke spesrnll 6 Swna
BXOgAWME NOTOKM KOHABHCRT - “Bxoa Nel Bxoa Ne2 Bxoa Ne3 ] Bxoa Ned | BxoA Ne5 Bxoa Neb !
Ay BXOAAUMX KOHABHCATONPOBOAOS, MM 50 | 1 '
| MaKCHMaNnbHbIR [ACX0M KORAEHCAT, T/4 1, 0 | i o
[asnekue napay notpeburenel, oTKoTo- |
_PhiX NOCTYNaeT KoHaeHcat, Mia } O 7 | = ‘ o B

ﬂpenyCMOTDETb TEenNOUSOJALUNKID BCeX mpyéonpoaonos.
CxXema BHBOA& KOHIEHCAT3 B NPUIOXSHUM K LAaHHOMY
ONPOCHOMY JAMCTY.

|

3ononnenneill onpocHbill aucm Heobxodumo Hanpaeumb Ha odpec info@gestra-eng.ry

|
. .
~ ]

[lata sanoAHervR 20.02.17 s
SHO W AOAKHOCTL ) . A
| Noannce || HauanbHUK

A.C.=r-Monaes,

VCTaHOBKM TUIOPOKLEKUHD 7
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