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Steam Steam pressure Gross thermal efficiency enhancement

temperature range (MPa g) (in relative value) (%)

538/538 10—12.5 1.4

538/538 12.5—-16.6 1.7

538/566 12.5—-24.1 20

538/552/566 16.6—24.1 22

538/566/566 24.1-31.0 20

! Low Pressure (LP)



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

Chimney Boiler Steam
gaf;cw Turbine generator building
(Unnecessary ST
for LNG) _
Steam turbine

Transmission line
tor >

Transformer

Forced draft fan
Y iy |

Condenser Substation
!

Induced draft fan I\
Fuel \

‘ ?‘ Feed pump Cooling water
Natural gas (LNG) Oil Coal

D] ol G Wy sl ogrie ol S1a V=) UK

oz | g Aliee (acuond )3 aid) IS dlge drwgs 4 (b ) (Kt b o iymys 4 (9399, glod (YL >
2 dlge plSotiwl Cudgize )by Gl pl g ol w8U L (158l pl (oolaiBl b)) cpiomen g alily diwsy 5 9,
Glod 5 y20 13 &S aygigy g oy dading da iSdg) (o pis) gly alen jl (g)bu (sl iy Slalad g laciond )b
slod Jio gl ) ygs (233l ol e 4 g (93959 D)l ey YL QB! )3 e A8 )l 1,8 YL
D FY B OFF ol dgds 10 (gdas e oo Jles! Sliou 358le 5 358 Lu sl pe)er 0 pils Sl 0 &S by (6395
b be (999 sled 601 5L ial38l L by (6999 slod Lyiul 38l puiins (galaily 4 dn g b (V=Y Jois) Cowl o Sl
4 obiwd il o dawg Jb o s paSl g H L 5l i la oM o slaye)s 1 g oduis dgame dlael oyl &

Dgus oo Comne 5y (ol yo el drwgl oly Al )D g i Blaal I S lgie 4 (31, Kl 4 Vool 51,8) YL slael
JB 35 gl 2 Glagms W pegad 13 58 )R i)l U cwl oad cuw Vb lales 4 (ol
polio dgo jl Calizee (slaciamd )3 Lod Lwlwl &S Aib o aygig, (5, Kben (5,0l 5l oolawl Uaoi il glged Al dawes
9 Tlawgie (598 b claciond | JSise 0)lid duw oy SO Hgig) dges SO V=Y S 5> g ookl YU (gled 4

! High Pressure (HP)
Z Intermediate Pressure (IP)



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

ol 04 0dlaiol YU (glod &y polio dlgo | el (laciamd 1> 29 0 oaalie oS
D] (Sw JKj5 (G190 Vo v sanly) YU Lod (s op o7 (598 ,Lid 2351 9-Y Joua

Steam condition Turbine Gross thermal efficiency

type (%)

Pressure Temperature

(MPa g) °C)

24.1 538/538 T-C 40.5

24.1 538/566/566 T-C 413

31.0 566/566/566 T-C 422

25.0 600/600 T-C 440

31.0° 725/725/725° T-C 48.0

€ 9-12 % Cr steel for high temperatures > 540 °C
€ 1-2 % Cr steel for steam temperatures < 540 °C

€ 1-2 % Cr low yield strength steel for low pressure applications
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a) Fixed-pressure operation,
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initial-pressure operation

b;) Modified sliding-pressure operation
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a (Heat Transfer Coefficient),
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Nu = 0.036 Re”® Pr®** ( Nusselt-Number Correlation)

o C
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Cor = W2, +W. (Reference Velocity) (¥=*)

, 90—atan| “u |if w, #0
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(Heat Transfer Coefficient Radiation)

2 2
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o _ d 2d
Convection —
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d
(Heat Transfer Coefficient Convection)

Re <2300

Hub Surface

Sl 5 598 1,8 IS L oy (glaady) )5 ady)=)lad (glaoyis (90 ()b (M &5 Canl (asedo ¢ IS ol &,
45,5 a5 5 (6390 glis S YYe+ salginy dae ol 9 o pastie Sl sbuls )l sl oy 5 56 w4
Chyan b o)l Jlisl e Yoo 1 Gl 6l g ol bl @)l Jlisl ol JGsl Y jlide g 55 50 0gd s
tS\i U»L.o‘): W)—)Lw: uu?!.: 5 u.:La)f L)’“’L .)94» duﬁ)f o.b.)l) Jd‘yu» .)‘)] p&).oib ‘L)")’L" .)9wu.o u,u.su Ls“‘“’b 9 d)L&]
Ded e il T Jbu clod 4 a5 b sl derdiz &b

313 9 (g dwrgy aaUTTY
L.> L)J‘ P ol 04 Bl 0y M d])) ulib C}lﬂ“’ » .)9)»: JAL» thu9Bf| co)‘)JLJ L Sloduss d)‘w.:JAA J)99).:| Cg]a.w as
sl 015 0313 )59y 4l o g )bliie Lulgy oll &5 9 o iy S8 wldie 4nl pj w959y Crond e 5o

g dnuline &l Jis g

o)



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

Region 2
Region 1 \
. l Insulation
Outer Casing
Inner Casing
Diffuser B —
Casing Surface
T Bladed Flow Path Thrust Piston T
Downstream Upstream
Gland Sealing Gland Sealing
Vane Root Section Inner Casing Groove Section
Root Groove Groove

} | - I

' Blade Sealing Blade Sealing

Hub Surface
— TurbulentDuct Flow

Flat Plate Flow Radiation, Free & Forced Convection —— Conduction —— CHT

[V ] o iy o5 iy 51 @blio 5 (2155 (el 32 (5155 JWodi (512 (Fomt 9 (9,5 dhwrgy (5 5Laddte -1 JSS

SBu oy Olalad glod Wul 38 ol yd Lol siludae TP
Shome 44 g b b s 8 ol Oladas gls 18l ol siledie gl A S aS ) shiles

Ll aana g sk pl (gl 558 o oslinal 5 gdee slial (s3de gy 3l Jsene &) sens QTwM
JSE) A8 e g he s 55 o gmee ol e s L sy 55 5 gl 4w lad e Sl eslinad
)Y‘—h

o o 43,5 a3 IS @l g sl 0ad ol Lialod ToVY S5 55 & (omygl llae (s (F21) S
ol 045 04iS pguad 4 plE @ Pl Y-V IS o Ll cdls

oy



e slassly 3 ()l G5 Gl 4 bgye (slas)glid A Lg) 9 Cundg o)y

DOI: 10.30503/nripress.2020.350

T

ST +“. Ht

B
e
|

£o (©) 9 S0 Yoo (W) JLu o5 )59y Slpt (6302 95 (S y9%0 (R0 (399000 SljaT (S0 F—Y o LS
[Aﬂ] ‘;‘5‘9&9

oy



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

[M] (5190 €2 )b cmy95 diwgs 9 1999, S T3l G0 T3 JSo

Initial thermal —)| Initial thermal distribution

state J{

Metal temperature (Tm)
for each zone analysis

Saturation
Tm < Tsat No
Temperature .
Analysis for
(Tsat) for each
each zone
zone
Set Thermal BC for corresponding zones:
A 4 A 4
* ‘Condensation’ HTC * ‘Non- condensation’ HTC
* Saturation Temperature ¢ Steam Temperature
| |
I—)‘ Time Step Calculation |(—,

Final time
step ?

Thermal analysis results post-processing.
Structural analysis & Lifetime

oY



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

[AR] QB 51 (8,5 a5 ;5 L1538 (aled JWod (5152 0 Al iz yoN1 Y-V Y UG

Time
point #1

#2

Min Temperature Max

[AA] 30w s 51 dammo g pmi s (TR0 €0 JBBu ymye7 S (2lod Comdg F-VY JSS

ookl b 1y calisee bl )0 iid mje8 oylod oo s o 50 (6500 baylyl Jlasl g olod mjer pdlie (yidly cawd o b

OmF 8595 95 )3 UM @8 YI0 SS9 YW IS )3 iges (gl 20900 duslne ilie (slaylej o 39300 (slial 3,

ol 04 0215 sl i bl )0 o) caws p Jolre a5 Glyosi b ol S1gKe Fr g ¥e e b

o0



DOI: 10.30503/nripress.2020.350 By slaasly 3 Sl (5 Gl 4 basye slasyglid iy Ny, g Candg oy

Time point #2

Stress vs Time Diagram
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