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O Emergency Operation @ Loss of Last
Stage Bucket, Bowed Rotor, Seismic
Forces, Synchronizing Out of Phase

2.2 T/G Expansion Diagram

71Eduo) M TAA 2 3AA ] Axial Positiong
AAse W N5AE ARSI ASMAA Axial
MovementE ¥t sle] AAsof &2 FE Axial Position
o Jggt 91X Aotz FHF Movement®] ©o]¥, 2
VAR 2 s AN EAE 2gA L AT
9] Clearance”} 2 £ 3t}

7}, Anchor Post $]%]

AYEN FYR AXHL dE FPEe
A 71292 Anchor Postd] A+ &
Axial Movement $2.2 3|AA 9 7AA 2 A
A3 oo B dFE WAt (A4 Axial
Clearance, Coupling®] Spacer Plate -+%, Casing?

Turnnel F5% %)

LP Anchor Post

ST ! Rutsthg Expangon Datum

‘i i {Rektive to Thuist Bearing)
2 s o
?f&ﬁ. o5 b ,_-»
'ndnpl Y {::3
¥y ? 7 1l

g ¥ 3
=) PR
Stationary Expansion Datum

{Fiebiiue tr Snchor P ost)

L, T/G Control Probe

O Thrust Bearing Wear Detector(TBWD)

34 A o] Axial Position %+ Thrust Position®] 2}
T & $£4A 3HA e Axial Movement®] 7]&]
Htd  Rotord Thrust CollarE AR ZhA sle] AdAH
AE AU AlamE €HFYL HFFAE HoA
M AEHOZ TubineS TripAlA 3AA ] A
A - FAA gt

O Rotor Expansion Detector(RXD)

3 AA) 9] Axial Position(TBWD) S Z3HE 3144 9]
Expansion@Fg ZHA g,

O Shell Expansion Detector(SXD)

TAA Y Axial Position(Anchor Post) . 2HH 374
A ¢] Expansion®& A gtk

O Differential Expansion Detector(DXD)

AAA L} TAHAAS 7z Axial Position® ZFH
Expanson®gel| et A5 FFFe AAstd] 449
A& o Alam¥ 9E5HE doXW AFEH
© 2 Turbined TripAl#H 3 dAt ZAAY
FAA gk

Movementdl] W& FA Al H&

DXD Probe DXD Probe

=) =

anchior Post

T/G Expansion Diagram
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T}, HP Shell Expansion

HP Shell& Front & Middle Standard®} Axial Key
2 YA 7] wEe] 4 FolE LP Anchor
PostE 7152 % Front & Middle®] Foundation Plate
2l A Sliding (Expansion) F%EZ o] gith

O Axial Key

LP9] Anchor PostE 7|52 2 Axial Movement &
Aol wE FAAY Lower PartE: 3UE F£311

A= AL E Thrust Keydhil sioh

HP Shel#} Front Standard ¥ Middle Standard®)
% Wk 714 KeyZA Final Top-off AME ol Al
Permanent8 0.2 HE 24 713t 2Y3t)

O Vertical Key

Front Standard$} Middle Standard €o] AX ==
HP Shell®] Vertical 245 918 Key=A Lower Half
Z A= Tops-off KeyE AHE-3}T HP Section 213
& AT "ole Topson Keys AME-3H HP Shel
o] Alignmentel] W} HF2A 7hgste) ZY3ioh

2.3 48 Hd d 2o

7}. Deposit on Vane Profile

571% 2 (Steam Path) ] 83E F32 gFE 7
F7F dlolm o]EA FA9} FALX ¥ mwHat
B Foll o8] &&o] AT Vane Profleo] F-2Hg
O] Steam Flowd] ¥WIRE ojyz BEXE =
A 30, 7] d8A9l <3 THAHd B2 o3
£ 9 Nozzed} Bucket®] Throat AreaE 7ZHAA71Th

Deposii on Vane Profile

1}, Solid Particle Erosion
HRlCE {FYHE Z71&d U3 245 (Sdid

Particle) 0] &-f% o] =7]-42(Steam Path)¥-¢] &
o] nfEE s AR Z7]829 Throat Area ¥
Surface Roughness®] Z7}9} Bucket Tip®9 7+= =
7tE Z&o] Aadit

FE 22 259 4= (1000F o], Super Critical)

o] T8 AMESte By FHAAM dAHE
Scaled] @5 wedl, ] HP-1 & IP-1 Staged
A RZSHA e o ® Profile W 543
3+

[t

Coating# ] & 3] K

Solid Parhcle Erosmn

t}. Stress Corrosion Cracking
AAE S B4 (Corrosion) $H730A FE Rotor
o

Wheel % Dovetali®to] $45)E #Fejolnl, B
B9 4 9 280G Bol AE FHRIE AN
St} (Crack®] AA wheF € ZgE&n =)

Stress Corrosion Cracking
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2}, Mechanical Damage
A48} Scale 9]¢] 9F- o] &4 (Foreign Object)°] %
NHEE FYEOEN JHEIAE S4E FUIRE

o] W3 wsE fuste aESdo]l AET

Mechanicd Damage

o}, Moisture Erosion

Bucket Tip9] SealtE %8| Leakage ¥+ Moisture
7} 69 Steamo] 740 F 314 3}= Bucket Cover
2 Tenone] whRE <18} Erosiono] T M, T
3 279 Ao A&HTH Moistured] ©§+ Tenon

2.9) Erosion =712 Bucket Cover®] o|&tz °ls) 4
Z

Moisture Erosion

du)e] Al WE AEASE Hrlea As7)
SEIPEEREER TP E R RS
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2.5 0|2t & H|(Outage) 71Zte] HH

7} MAREAE $18 A% (for T st Outage)
O HYl 2l 12 ¥ XMef Casing EH
- AAFY YR g yFH A7
Location® A ¥3] SF43oF sith (AAF =
Hg Basly uEts ASEojoplt 2EAd
A FA F
- T/G Island®] ©3& F+%9 Expansion %
Foundation Loading ¥¥9} |5t Fs} 59 A
HE Q1 71714l & ghetalof gt
-EHY AFAA dedrE FHAY H

s
Maintenance®] He]A ZYolA WA 8

<

g oS Hddth

U, 2AE9 HAX)/AS (for 2 nd Outage)
O E{Hl 2sHA| FH
F ool 29 Casing®ll thall Tops-on & Tops-
Off Data® #5538t
- Casing®] 3 9 3%
(Tops-on & Off¢] Movement) =
- AF BT NEA AU

7e) g

- 79
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SER
#h,

Tm
14:3] wu}
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(Casing®] Horizontal Joint 9] Contact&, AA, O AIHIE 7IXA SFAl FLALE

A=A, HAAE & g

O E{Hl Mx|A| A= Tooling# <] 1ﬁe FH st Qﬁﬂ Fieldel] 4]
= o) ZRAYo] TFEESE Fof gtk

(Lifting Holeg MZ-& SzeE 8% 44
AAE 918 Shim & KeyH %)

Lower Diaphragm-2 Casing 2]
Ae Gl 425S dor

- Rotor®] Axial Positioning ¥ Axial & Radial . o
o e - Diaphragm®] Axial PositioningS ¢33 ZA7}
Clearances # S8t}

= : o Has 34 m
ColF AR P RS AFEHUS ARG ©(Steam Jont7) & HLSF S A 3

25 RAzkele) 23 ok g,

rE AN
B
it
rz
EF

H

3. dslivg 4

3.1 Engineering Class¥® EA

BN DA B IEgd & Steam Path® B Refofit
=22t 243 - TG lsland Foundation Leostion Lo E QL SH M
- Retrofit ]2 2 #Ho8 ~ Stenm Path Geomstry
B Eng’g i I - Extrantion Lins

- Elgle] g o
- d# Mamgin

T/G tdand & QIS MajorZ Refrofit Steam PathR 2] Petrofit
CHSBA SREE O S <J~.—:§§e}, SREE O SH A
3.2 Steam Path® Design 7i4 7 °1980's : SPE Design} 7Pz o7 9] Hgoz

©1960's : Unit Size Z7}9] 53 +AF s A 4

- Free-vortex stage design - Prototype controlled vortex-stage design with
- HP steam path & : 87 ~ 90% improved radial tip clearance controls

, - HP steam path 58 : 88 ~ 91%
¢ 1970 s : Reliahility and New LSB Design Concepts

o =3 +1990's : A& T4
- Nozzle and Bucket profiles 7] 4 - Advanced-vortex Design, Optimized stage
- HP steam path T& : 875 ~ 905% design, Integral Cover Buckets "

- HP steam path && :89 ~ 92%
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«2000's : EE& YA FHAS) At 7 ](Vane Profile & Active Length)7} AA 5
- “Dense Pack” design concept
- More stages, Smaller diameters, Longer buckets,

Higher reaction level, etc.
- HP steam path &8 : 91 ~ %%

= Yhesl Stress HIN
= Dovetal Type 23
= Tenon & Cover 22U

= vane Typs 83
= Bucket 5= M
» Load Factor Hi4t

3.3 Retrofit Engineering Zx}

-‘i:} Serdte Hiuy & 4% Review
a»@ Enggﬁﬁ"ﬂ % Pms;@

L-»

WEOILHUINL HOTOR

Tt
-4
T

IECZEER Friges

Legsl | o (s | w [coms | @ | W
SEECIE BT

7}, €@ 983 A A (Thermo—dynamic Design)

NEuolA FoARl F72AE o)&ste] HE
o] 7} Section® 2 Stage +9 Stage Conditiong 2
i

O T2 skt ik At O BB T A AL « Partition Oty S 2
(Vane Profile) (T712 Bt 2T & B ‘

[ ReleftEng' & A2 ]

“3‘}%“&

712 Z(Steam Path) & EF8l= L2 1949 &5

t}, 149 A4 (Diaphragm Design)
=
7] A2 28§ Diaphragme A Aok

Fna} Deslgn Data

fdm ’nf;'ﬂb .,-“B{ '2i o
- Hardwars (Bott) 2 3

« Ling Diagram -+ Bteam Path Data

1}, 3|74 474 (Bucket & Wheel Design) 2}, A% Layout 47|(Scale Layout Design)
d5#e AAE £3] Staged A GE O Preliminary Scale Layout
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o
4 2712 AFE 7S Layout AAE Sk (F
w} 717+e] 71 Rotor Forging®] A 34 71%)

O Final Scale Layout

Preliminary Scale Layouts} Z+ FZd AR A
Data7} 2ol 5 F-E7+9] InterfaceE EFH3H A
P Ag g g AA e 7= 2 A&7

o (V124A Y F5E vF

pol pot

E NFOR 7 AFE A AREEL FA s,
4 REA BB A Pt A% AL BN 5
£ T3 Qiok

3.4 dalde| Ik

7}. Eng g Information

Retrofite] &5k a2 93] 93 FFA 44
2 AR RE FEg

(Heat Balance Sheet, Stage Condition, A #/#1 2+ &
HAE, -

1}, Service History
AAAEE BHsll dusts o83 HOE
F9 MY (Deviation)o] UYL F YoBT A
Service ©o]¥o] Sl AF, AFEXSFY vlw ¥ 7
o] Q7 HET}
t}, Clearance Review
- Axial & Radial Clearance AAIA &
- # Outage®] #38] ¥ AX| Data
- WA AAA Clearanced] ARA AE

AR BER BeE

2}, CTQ Dimension
- FFY Faldol Interface®] FLXF(CTQ
Critical to Quality) 1.
- A9 Key tem®] A &L A &1

- Turbine £33 2] Ass y Mechanism®] Review

1}, Material Selection
- Stage Conditionol] &3 AHE54F stz &
B 2 w3 -§A] A& AZ(Material Conversion)
- Retrofit 7391 Short Deliverydl] th¥]3}
Material Stocke HP7)7 o] 2AHo 7
gx
v}, Spare Parts
- Heavy Damagelt 2143 WA E 93] &
- Damage Part®} TUE9 HELA] Lead Time
Fas)

< A, Azele 71, 19
o 4= = Interfaces 3237 913 7)
A7} 71ge] Q-HT

O 7|=4H| 850l ¥ 1583}

O L24H|9] B7[RE(Steam Path)® M
Model #1&

O ZH|9| 2fE AEE 1d

re
o
1)

=
=
O 7|ZE1t X712t 2|Ast Het 25

O 7iM4dH|el 85HE
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