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A Study on the Life Assessment for Turbine Rotor by the In-field
Electrochemical Method

S. H. Chang*, JH. Kim*,

G.W.Song, H.S.Yu

E| ¥(Turbine), = E{(Rotor), 7= % 7H(Life Assessment), A 7] 38 (Electrochemical

Method), A& & 8}(Material Degradation).

Abstract

Nowadays, 60 percent of thermal power plants already have been operated over their own design life.
These operations of old power plant over their design life have caused a fracture accident of degradation, a
loss of economic and human. Therefore, the new life assessment and prediction technology is necessary to
improve the safety and reliability of high pressure and high temperature power plant facilities. In this paper,
innovative electrochemical test method have been used and results have been compared to the conventional
test. Finally, the electrochemical test is applied to the in-field HP turbine and a database is currently in
progress for the development of the life assessment standard and procedure.
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DBTT: 94-AA A o] L% (Ductile-Brittle
Transition Temperature)
ADBTT ;. A2 E3l% (Difference of DBTT for
degraded material and de-embrittled material)
Econ: A 93444 (Open circuit potential)
Ep: ABA8 A AZ
(First peak current density at passivation region)
Ee: AM22 258 g4

lw: FANFSH HFEE

I : A22 F-Feis AFdx

Ip :Peak AF2E

Ip © ¥ 5H3 AFELE (Initial current density of
passivation region)

R AEEE ARUx
(Reactivation current density)
Re/leadQr/Qend) . MBS &

(Potentiokinetic reactivation rate)
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A A9 (Korea Electric Power Research Institute)
*

HAE ARSI (Chonbuk National University)

Alpp: Irp 9 Ipp 8] A}

Algp: Ip & I & 3

Qea: T8 SEAYAAY AsF

Qrc: A B8 A3tF (Reactivation charge)
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T-%4¥ (Potentiodynamic Polarization Method),
A3 (Polarization Resistance Method), 73+
H(cyclic Polarization Method), A EAs #
(Potentiokinetic Reactivation Method) 5©] 2t}
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Fig. 1 Schematic diagram of electrochemical test system

71EA =] A9 FAL EZ(Polarization)ol 9
g Ao 2aE Yd & JEE dEHAGo]
10"Qe] s = electrometer & A3k

A 8- (working electrode)S 44 AH-L 7}
AZE slojof g} AR Srg A|EAFo]dl =
ol glelok 3tm, 5ol Ye A= Fo o
B2 (crevice corrosion)©] 7}& s o] AR A}
gt WS 7Est ATt 9l

71% A= (reference electrode) 0. == X3} 7124
K= (saturated calomel electrode:SCE)°|tt Z.3} Ag/
AgCl A3 714 @o] A&t} SCE & W&
Mol A7t oF 3u AL FHpeEz fd3 7

g
o 5

pan

¢



=3

A=A ol o) salt bridge &
$90] N@HLA Bt
< WA )k Frt

RZAS (auxiliary electrode)S A F
QAL FPojlnz AANEGo] e *
Wk A7 WMEFol} Ao
o] Algatl BzAZ WAL

210 YAS B5E A
23

MIIESAE B4 8 2 H
2 AToy AgRAdE dxYt HAq%e
CrMo-V B Ao 4% AAE Wz g
< A2 dgx %‘7}—‘1 A H=o A
23 % A9 Ad2AL AT A%}
FINY A (QAPED ARLE, 5o
ana9s AreE TEY 9% 945 A5
5o A%, ATAHs A% Hot Adds 54
o] 4RBAE ZARA AT
AzlsaEy Ae A4-AYHoles %
ARdst 547 3R 4ARAS va R
Natn daE Wbt bsd ArlgeE she

BHEo] 7jzA

2459
290 %9 Borh

=
o
B
5
2

o

N

q i
/ o

ool

€ &9
q=

[o

to

Ay |
s X
g

Al g %

i

f

-
-

S} BHO
E =

g A4 d.
APAAN FYHE ANGFARES AW
AA7E 2Rw @F 2R AL 97}

3171 413 portable electrochemical test cell &) 7=}
Ae% Ao ALS7] YT sl A £ )
e A%

3. AlEED AEur
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374 AAE AR Table 1 2 Aol 2
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Table 1. Chemical composition (wt%)
C Si Mn Cr Mo A\
0.15 0.15- 0.4- 0.7- 0.7- 0.25-
’ 0.3 0.6 1.2 1.2 035

~ CrMo-V 2 JAFAEAE L7198 NBAE
A AFRLE(550-650C)R T} Ei =l g &
LR wd 2EoA R dg, &, Aging heat
treatment & IR, o) ANEzAd] wgd
Azl a4 AlgAe AF38A}. Aging heat
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treatment time & A9 7|t Wad g3
duRe] AT dgdlez AASHT. oy &
375 Di=D; °1 B2 tr=t, explQ(Ty'-Ty VRIS #A)
Ao] 4yt

538 Coll A D,=D,exp[-Q/RT,)=constant/ t,
630C 9l 4 D,=D,exp|[-Q/RT,)=constant/ t,

Aq714, R& 7143, Q= A9 A78AF 4
Y22 F 65kecal/mol. 0] th. Table 2 9= 630C ol A
o Ngdaig A A7 &% 538To Ao w9
A A & YER AT

Table 2. Accelerated aging time at 630 Cand
simulated itme at in-service at 538 C

S:;’:‘gf‘;;;“g(?;g Aging time at 630C (hrs)
5.500 100
27,000 500
55,000 1,000
110,000 7,000
160,000 3.000

12X 12 X 3~4mm

Fig. 2 Electrochemical test specimen
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Fig. 3 Microstructures of aged materials etched by
picric acid solution
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Fig. 4 Variation of Vickers hardness
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