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MoaepHusaumns razoTyponHHbIX
YCTaHOBOK

Pukkapao Banoposu
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[a30TYypOMHHbIE YCTAHOBKM NOBbILWLEHHOU HAaAEXHOCTHU
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UYTto Takoe mopepHusauua 'TY n gpna 4yero oHa
HYy>XHa?

Survey highlights

«Units in bad conditions

Exhoust System
e S

Camportment

205 Turbene - L1
Gos Turbang Engine

Compoartment

«Poor ventilation - units running with open doors MS3002J Availability Reliability
[ )
YBenuueHue nepuopaa akcnnyatauum Ny Montored fleot 95.8% 98.3%
 MNoBblweHune 3achdekTnBHOCTU paboTsl ITY u/unu (20 units)
“ ” 0, 0,
BOCCTaHOBMEHME 3KCNyaTauMOHHbIX MS3002 "As new 98.4% 99.8%
XapakTepucTuUK 4O NepBOHa4YanbHOro ypoBHA Aged package <82.0% <94.0%
e BoccTtaHoBneHue u/unu noBbILLEHNE HAAEeXHOCTHU
paGOTbI YCTaHOBOK foreed coage congioncha ot ingime i = BH=OH 100
A > Availability: the probability that a unit will be usable
* 3ameHa ycTapeBLUUX U/MITN U3HOLLEHHbIX atopantinine el < OB a0
- MTBF > Mean Time Between Failures: the average time PH
BcnoMoraTeanblx y3noB M neTaneM between failures that initiate o forced outage. ¢
) MTBF = S—:
« BHeapeHue HOBbIX CUCTEM, B T.4. A5l CHUKHUSA Fo s )
SH > Service hours 5 —
aTMOC(hepHLIX BbIGpocoB ket e e
\ 1SO 3977-9. J
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MopepHusauusa napka ycrapesarowmx 'Y npoussoactea «dxeHepan

3MIEeKTPUK»

B . -

3ameHa getaneu no Mepe U3HOCa

Y 1]
Tpa‘unMOHHbIM OrpaHu4eHHoe BHEApPEeHNE HOBbIX - <
TEXHOMOMMI MOHUTOPUHTa O E
. y, ) o
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w . ©
4 ) = = 1N
YcTaHoBKa HOBbIX KOPIyCOB TOM Xe J I|'I—J g
MoaynbHas o E - =
MoAepHU3auus [lononHuTenbHble TECTHI < 5[ 9
T BB §
\_ J ™ X
= o
4 N et B
KomnnekcHas MoaepHusauus Ha 3aBofe-
KomnnekcHas n3rotoBuTEnNE =
MoAaepHu3auuna 3ameHa Ha HOBYIO YCTaHOBKY TOWA ke
WUnu 3ameHa MoAen
\_ J
NMoaroroBka TMBKUX peweHnn B cooTBeTCTBUU C TPeOOBaHUAMMU
KJIMeHTOB
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TpaanuMoHHbIN noaxon
3anacHble YacTtu u BHEOPEHNE HOBbLIX TEXHONOMrMm

* PerynapHas 3ameHa getaneu
» BHegpeHne HOBbIX MaTepmnanoB U/Unu TEXHOSOIM

» ObecneveHne 6ecnepedbonHon paboTbl YCTAaHOBKMU

Materials

r New design

tools

TexHu4yeckoe conpoBoXaeHne n3nenuin 3aBoaoM-
npounsBoanTeENem
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[ Real Case]

MoagynbHaa mogepHusauung

YcTtaHOBKa HOBbIX ra3ooTBoAoB And BocctaHoBnenms KM n nosbilueHUs
HagexHocTn ' TY

3amMeHa rasoorsoga Tou e moaenbiol

* BoccraHosrneHune nepsoHavanbeHoro Kl v skcnnyartaymMoHHOM
HaOEeXXHOCTU

» MogepHusauma kopnyca TypbuHbl, obecneunsaroLias
yBenmyeHue cpoka akcnnyatauum (cs. 30 ner)

* BoinonHeHne paboT Bble3gHon 6puragon
* MuHnmmnsaums npoctos ['TY
* YcTaHOBKa rasootBoga HoBeuLLEN KOHCTPYKLNK

5 KOHCTPYKUMA nNoALLNMHUKOB

® nomkHa GbITb CTAHOAPTHOM ANt BCEro napka Npou3BeaeHHo
mogerm I'TY

*  MpUMEHEHMNEe pereHepaumOHHbIX UM 0ObIYHBLIX OBUXKOB

*  M3y4vaeTcs BO3MOXHOCTb BHeapeHnsa DLN

HenaBHWe 3amMeHbl Y3roB:
#2 Fr32J AT, #6 Fro1R N/TT

n
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Vicnonb3oBaHue CyLeCTBYHLWNX BXOOAHbIX N BbIXOAHbIX ra30BO40B

(l

3ameHa [ TY Ha npumepe yCTaHOBKM IVISSO&,_J

Ha OQHOW N3 NepekaymBaroLLMX CTaHLUM

YcTaHoBKa NPOMEXYTOYHOW OMOPHON NAUTbI
Ha CyLLeCTBYOLUMI DyHOAMEHT

i
PO Sowes

’
L
'
g

\

/ GE imagination ot wark

.

* 3ameHa ynnoTHsaLero ysna Ha mogens GE10-2

* MuHumanbHoe Bo3gencTeume Ha paboty 'TY:

— Wcnonb3oBaHWe TOro e OCHOBaHWUS

— Wcnonb3oBaHue CywecCTBYrOLWNX BXOAHbIX N BbIXOOHbIX
ra3oBooB

— Wcnonb3oBaHWe TOro e MacnsiHoro pagunaTtopa

— Kcnonb3oBaHue Tex e KOMMNPeccoposB
nosnHas npoeepka paboTocnoCobHOCTU
amuccum >150 go 15 ppm no NOx
npon3aoacTBo paboT 3aHMMaET OT S5 AHen Ao 3 Headernb

nosblweHne npounssogutenoHocTtn ot 10,4 no 11,4 MBT
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ObecrneyeHne cBOEBPEMEHHON ONArHOCTUKM ra3oBbIX TYPOUH
[MporHosmpoBaHue ganbHenwen MogepHu3aummn

MpoBepka getanen n

y3NnoB IOnHamnyecknn aHanums Unitcorgjtrol dOragle
L e o o system data atabase_

» . @%% _

e ) %Q

A @S

Site Monitor
DiaPnostic Diagnostic
alarms engineers
eating 41 Hetl Tomparturs v PT Spond -

W0 zm mm mw mm o ww e w0 w0 e i — E
Povar Turbins l

Prognos{icne;ngine ) Anomaly notifications

Y3en KoadhdpumumeHT 3amerieHuns

* fjonaTtku oceBoro komnpeccopa 42%

* OMOpPHOE KOMbLO ynnoTHeHns  65%

* KOpNyC TypOUHBbI 16%

* BHYTPEHHAA anadparma TypOurHbI 96%

OueHKa TeXHU4YecKoro
coctosHua I'TY po
onpeaeneHust UCXOQHOro
YPOBHSA NPON3BOAUTESIBHOCTHU

yCTaHOBKM * KOpPNYC OTBOAHOW Kamepbl TypOUHbI 46%
(on.qty. 30 FR3J
OueHKa TeXHNYEeCKOro CoOCTosiHUsA Kak project)
(a\ CbaKTOp NPOrHo3mpoBaHnAa MmoagepHu3auumun
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ObecnevynTb OCTaTOYHbIN pecypc
corriacHo TpeboBaHMSM 3aKa3ymka

Lenn

* MpoannuTb CPOK 3KcnNyaTauum obopyaoBaHUA CBepX NpeaycMOTPEeHHOro ero
KOHCTpYKLUMen

* YyutbiBaTb TpeO6OBaHUA CTPAXOBbIX KOMMNAaHWN B MNiaHe OLEHKN
3KcnnyaTauMOHHOro pecypca o6opyaoBaHuUsA

* YnpocTutb paboTty no ogHOBPEMEHHOWN 3aMeHe HEeCKONbKux Ny

Ycnyru

 OueHKa npeaenbHOro cpoka cnyxobl 060pya0BaHUA C UCMONb30BaHUEM
«HaUNYyYLLEro» U «HauxyaLiero» cLeHapues, B 3aBUCUMOCTU OT LLUUPUHBI
[OBEpPUTENbHOro AnanasoHa...

« CTpaxoBble NakeTbl OT IKCMyaTaUMOHHbIX PUCKOB B 3aBMCUMOCTM OT BO3pacTa
obopynoBaHus

« KBanuuumnpoBaHHble KOHCYNbTaLWUN ONst KITUEHTOB
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OueHka ocTtaTto4yHoro pecypca ' TY

Hapa6otka Ha oTka3 poTtopoB GER-3620 onpegensercsa Kputepnamm NpuEMOYHOro

KOHTPOMS U COCTaBNseT:
« 200.000 uyac., 5K FFS, Frame 3/5 & B/E-class
« 144.000 uac., 5K FFS, F-class

Hapa6oTka Ha 0TKa3 MexaHW4YeCKMUX Y3roB: TOYKM MaKCUMarbHOW Harpy3ku,

nnactuyeckme gecdopmauuu, 1 T.n.

OueHKa 3KcnnyaTauMoHHOIO PUCKA: MPEBbILICHHE CPOKA IKCIUTYaTaIni 000PyIOBaHHS

OdopmiieHre MePENUCKH ...
- Frame 3/5 TIL’s (1980),
- ETC (2001)
- 0&G NIC (2006)

H3Beumenune 00 oleHKe cpoka cy:xo0bl poropa, TIL-1576 ..

. mroub 2007 .

ENERGY SERVICES ENGINEERING
PRODUCT SERVICE

Saﬁe"y
SE SUppCEY \;o

I |

GAS TURBINE ROTOR INSPECTIONS

APPLICATION
All frome 3001, 3002, 5001. 5002, E-Ckass, and FA-class gos turbines

Energy

GETIL 1576
28 JUNE 2007

(’\
| %) GE imagination ot work
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Gear Start
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ENERGY SERVICES ENGINEERING TIL1576
PRODUCT SERVICE 28 JUNE 2007
compiance Catagory -5
Timig Cace -5
IECHNICALINFORMATION LETTER
GAS TURBINE ROTOR INSPECTIONS
APPLICATION
All frame 3001, 3002, 5001, 5002, E-Class. and FA<class gas turbines.
PURPOSE

Recognizing that all components of high tachnology equipment hove a finte e and in eforts to :mtmumsly enhance
relchiity and avaiabilty of customer's gas turbines. GE i furthar communicating iz existing rofor ife ma

his life imilar to the practices mplqyedmeEsAmmm engines.
Upon reaching recommended inspection intervals, compressor and turbine rotors should be disessembled and
thoroughly inspected fo defect possible wheel forging disconfinuities or other service related domoge. Such
discontinuities or domage may develop into cracks of o criticd size as @ result of repected cyclic looding. Under
continued operaion such critical flews could leod to o turbine wheel foiure, which, in addition to resuting in extensive
damage to the turbine, may also result in substantial damage ta odjocent equipment and in serious injury t any
neorby personnel.

Compliance Category
0-Optional Identifiez changes thot may b beneficial to some, but not necessarlly all
operators. Accomplishment is at customer's discretion
M - Maintenonce Identifies mintenance guidelines or best proctices for refoble equipment
operation.
¢ -Compliance Required Identifies the need for action to correct  condition that, if left uncorrected,
may result in reduced equipment relichikity or efficiency. Compliance may be
required within a specific operating time.
A-Alert Failure to comply with the TIL could result in equipment damage or faciity
domage. Complance is mandated within o specific operating time.
5 -Safety Failure to comply with this TIL could result in persanal injury. Complionce is
dgted within @ specific ing i
Timing Code
1 Prier to Unit Startup / Prior o Continued Operation [farced outage canditian)
2 At First Opportunity [nest shutdown)
3 Pricr to Operation of Affected System
4 At First Exposure of Component
s ]
G ‘Next Scheduled Outoge
7 Optianal
CMMNI'MH
in this is offered oy by GE of
Wit your enporicaticn Howee,
15 your canrd ond ukimote reporsihaty e 15 conndg for

ny responsibity
Aokl bosed on cas fordonoge of ary pa. . deect consscrtol ummmuummmmmw&mdwﬂm
506 reqoiless of whether I is cloired that GE & stictly fobie, in breoch n bieach of warcrty, negligen, of & in other

Thi Techictnformatn s coiies gopritay kot of the Geerl Bectic Cmpay, Ush o e Lo customer sl to ’]0

'GEE .
nation
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OueHka ocTtaTtoyHoro pecypca [ TY

KOHTpOnNbHbLIN OCMOTP pOoTOpa B CEPBUCHOM LIeHTpe

° BmsyaanbM OCMOTP N MarHMTHOE BbidBJ1IEHNE METallJIN4eCKnX
4acTul, BO BCEX y3lax

° Pa3mepr||7| KOHTpPOJ1b N3HOCA LUEBPOHHbLIX LLECTEPEH

* WcnbiTaHue Ha NMPOYHOCTb U I/13H000yCTOIZ‘-II/IBOCTb LHeCTepeHHbIX
BEHLIOB, OTBepCTMIZ, Na3oB 1 3a30P0B LWEBPOHHbLIX LLECTEepPEH

* WccnepoBaHue BUXPEBbLIX NMOTOKOB B LLUECTEPEHHbIX BEHLIAX,
OTBEepCTUAX, Nadax N 3a3opax LeBPOHHbLIX LLeCTepeH

* YnbTpa3sByKoBOE McCcnegoBaHWe OTBEPCTU N 3a30POB Mocne
Komnpeccopa n TypOuHbl

Bore visual
inspection

Dovetail EC
inspection

Mag particle
inspection

TexXHUn4YeCcKumn oTYEeT BKIIHOYaeT:

« Hanuune cooTBeTCTBYOLNX
3KCMNMyaTaLNOHHbIX OTYETOB Mo paboTe poTop= Finite Element

+ PesynbraThl NocneaHUX UCnbITaHUA Ha Modgls
BO3[1eICTBME BUXPEBbLIX MOTOKOB

;i — Y
° Pe3yJ'IbTaTbI YINbTPa3BYKOBOU JZI,GC*)GKTOCKOI'IVIVI-—+—[—J = ¢
State of the Art Analysis
° Pe3yJ'IbTaTbI MarHMTHOro BblABIEHUA

MeTann4yeckmnx Yactmy | _
R
E ‘ Suite of Life Analysis
Tools
Py

° Pe3yJ'IbTaTbI MPOYHOCTHbIX TECTOB
Residual Life Capability

° Pe3yJ'IbTaTbI nccrnegoBaHus NOBEPXHOCTEN

*  PekomeHaauun No ganbHenLen
aKcnnyatauuun, pEMOHTY UNn 3aMeHe
obopynoBaHus

Note: GE provides a recommendation only

GE imagination ot waork
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MoaepHusaumsa napka yctapeswunx ['TY
BHeOpeHmne HOBbIX TEXHOMOMNN U CTaHOapTHbIE NOAXOoAbl

( )
Tpaﬂ,Vl LLMOHHaA 3ameHa geTtanen no mepe n3Hoca
OrpaHnyeHHoe BHegpEHNE HOBbIX
TEXHOSTOMMN MOHUTOPUHIa
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KomnnekcHas mogepHusaums Ha 3aBoge-
KomnnekcHas n3rotoBuUTENe
| —_— ]
Mop‘epH n3auuna 3ameHa Ha HOBYHO YCTaHOBKY TOW Xe
EEN———— w™Mopenu
U 3aMeHa
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MoparotoBka NBKUX peweHnn B COOTBETCTBUM C TPeOOBaAHNAMMU

KnMneHToB
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