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Life Assessment Technologies for Gas Turbines
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Since gas turbines are generally operated under high-temperature conditions, life assessment to identify damaged hot gas
parts is a key technology for maintaining plant reliability.

Toshiba has developed life assessment technologies for gas turbines which can be applied to estimate the remaining life of
parts.  Such technologies are principally based on three methods : metallurgical evaluation, numerical simulation of degradation,

and statistical analysis of damage trends. These technologies have had a significant effect on the development of parts life
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extension technologies.

This paper presents some of the gas turbine life assessment technologies developed by Toshiba.
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Typical life consumption patterns of gas turbine hot parts

LaL, #A¥—E Xz, kM, »>

DIt meiiER TN L EAdkah, —N
T, ENIMEDHIES N D7 CITH AT 2 K0
TUE, Wl I 0T Y HE 2 S WY & IR S o &S A
ThbH, 2O, YHTIEMENKE L RDHBHEOTIL
EHATCANT 5 2 & 2liT, HBEEL 2R T
RN Tl a B %7 5 T o g 2 ko T
&zo STOTEE, BT EOMEIENE T E oW
O TNEOHIEAHET, TLEoMILn LA L. X
7z, TBah o i 2 waZl\ﬁ"iﬁéijcrﬁb‘lﬁé D, MELUE

B2 L Ea2— Vol.b4 No.5(1999)



# 1. 1,100T HHRY —E > SREROIBIERRES
Typical damage occurring in gas turbine hot parts

mes | 28| en | mr ) we|ma | 2e |7 32
Mo | 2 | O | O | & N
bvivae=al O | & | O | & | — €
0 [WE|O|O | — O —|— a
R | a0 [ —|—-[-10O[—
m |#@| 0|0 | — O [—[—]0O]|a
H lgpglOo || - | -] —-]1—-10C | &
ERTOEBEE O~k o —FN

A

oo ThEHToREREZ T THhs 2R R E S -
Wh,

112 L100C A A 7 —E roEiiifmiZild o s
TR UGB L E e~ 2 5T ORBELRLTY
Bo Mtk oAFmBmEnE, SN SEBEO VI EIN
GRS T E 2,

2.2 EmsZHri

WA e L G i Wiy, Ko oo K E
s s,

(1) FRHHLERZE LD © g5 LAk & G¥5 L Ho Al

(2) BRI OBUNIERT A S AR & 303 % Bl

(3) O EEEET 7 VD & H bR % 75 2 Hoaly

PR, SRSKHAIZOVWTZONER RS,

221 MEIH{CREREEMT MR LB R, M
BB o Z 2 SR L, oM omE, »
) — RN L CHIEBNT 2 T TH S H A
Y — ¥ il S NG S oMk i
5 A2 MR AL A v ING (AL T 1, MR, e
J, WERIRERIC X o TR 2 12T X 9 Bd(B) & A IR
MK 3 BRI & £ LT 25 E b 2. S D4

RITiE

@ @
gy

T EIEaEE

2. BhEEF IN738LC MBFENH{bE v AR
4%
Gamma prim coarsening on IN738LC bucket material
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Behavior of gamma prim coarsening

¥ AL IR RN EE (A7 L

+200 |
£ +100 \ /
£
| \ )= = o
ﬁ \Q/j[]w
g -100F p
O O AEHEEASILEE
e 200 — BRICKRDAZIEE
E —300 |
4 = FaERER -\ BEMEER ——

—400

1.0 0i5 0 015 1.0
RERBEIRS ORTER L

4. BREDAYEEHTE

TE 5.

BB S W EE O E D

Estimation of metal temperature based on metallurgical analysis
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Typical crack propagation trend analysis
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Degradation of bucket material with coating
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Degradation and damage prediction technology for coating based on
simulation analysis
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Degradation and damage predlctlon technology for crack propaga-
tion based on simulation analysis
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List of life assessment technologies
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