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Integrity Assessment of Stationary Blade Ring for Nuclear Power Plant
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Abstract

The inner side between HP stationary blades in #1 turbine of Nuclear Power Plant A is damaged by the
FAC(flow assisted corrosion) which is exposed to moisture. For many years the inner side is repaired by
welding the damaged part, however, FAC continues to deteriorate the original material of the welded blade
ring. In this study, we have two stages to verify the integrity of stationary blade ring in nuclear power plant A.
In the stage I, replication of blade ring is performed to survey the microstructure of blade ring. In the stage II,
the stress analysis of blade ring is performed to verify the structural safety of blade ring. Throughout the two
stages analysis of blade ring, the stationary blade ring had remained undamaged.

7|=4d AQAE WA 137 BRI HP Stationary
Blade A}o]o FAC(flow assisted corrosion)®

K B9 WA olE A SHaeAT QU Belol= Be) ol WAHo] EAR-ol
h: Aol r: A WA Wok w8 8He AAs oLl B S8
A= A AFFo ALZHoR FACE <13 £4o]
Ao mN E4PS Ayl S8 =9
HlA a= ol Ao] ©MA] ®i= Zale  Overhaul 7|3F Foll &49 Edol=we] sdo]
54 AT deome Bel 57 ewep g HAHNT Sdd Seels Wl gk vl
o] st wazol N Age R axm B S WAE Fe] Beel=ge &
Z o] MY oJdo] By WAL wrp v Al AMAEE TEAHYI SN Fristsd 53
A BxEol vk gl Fie A gy o Ak
o 4xE BHle] wEF7](Throttle Steam)oll
A FEol A9 0el 7Mta HP EJHl Exhaustel
] 13%.<4 #2e AAGY wes SR 2. OJM[=Zof 2o|gt AMA HIt
HP l A g o 2 Rl M A AA
A HFs Beu Ade] &4l AF waggm 21 VA A4
Replica A3+ Fig.l oA H= nie} o] 7}
e Stationary Stage ©] Downstream %] Sdo] =5
Bl (OETETOT AR (053)275-4593 o4 Bt of FGe $4 F WY FAC

TGO 2 st e EA7E %%ﬂg-@:gi z
o151

o o} lom A=A FEH

85



2004

z of
2

24 oo o Mo
N

4o o 2
£ o

Fig. 1 The Location of Replication
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(a) Base Metal

(b) Heat Affected Zone

Fig. 2 The Microstructure of Lower Stage 8 in the
Governor Side
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Table 1 Every Stage Pressure of Blade Ring in the
Governor Side according to Start-up Condition
that is used in the FEM Analysis

Time(sec) | 0 | 2,880 | 33816 | 5616 | 8,568 | 13800

Stg3
Noz.
Inlet
Stg3
Noz.
Exit
Stg4
Noz.
Inlet
Stg4
Noz.
Exit
Stg5
Noz.
Inlet
Stg5
Noz.
Exit
Stg6
Noz.
Inlet
Stgb
Noz.
Exit

113.6 148 251.1 | 4229

744 | 90.5 106.7 139.0 | 235.8 | 397.2

130.0 | 2205 | 3714

64.8 121.0 | 205.2 | 345.7

111.9 | 189.9 | 320.0

Pressure(psi)

102.9 | 174.7 | 294.2

503 | 61.2 72.1 159.4 | 268.5

45.5 553 65.2 84.9 144.1 | 242.8
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Stg7
Noz.
Inlet
Stg7
Noz.
Exit
Stg8
Noz.
Inlet
Stg8
Noz.
Exit

49.5 75.9 128.8 | 217.0

43.6 66.9 113.6 | 1913

44.5 165.5

26.2 48.9 139.8

Table 2 Every Stage Temperature of Blade Ring in the
Governor Side according to Start-up Condition
that is used in the FEM Analysis

Time(sec) | 0 | 2,880 | 3816 | 5616 | 8568 | 13800

Stg3
Noz.
Inlet
Stg4
Noz.
Inlet
Stgs
Noz.
Inlet
Stg6
Noz.
Inlet
Stg7
Noz.
Inlet
Stg8
Noz.
Inlet
Stg8

102.6 120.9 157.4 | 267.2 | 450.0

116.5 151.8 | 257.5 | 4338

112.2 146.1 | 2479 | 417.6

75.2 91.5 107.8 140.5 | 238.3 | 401.5

72.2 87.8 103.5 134.8 | 228.7 | 3853

Temperature(deg. F)

129.1 | 219.1 | 369.1

94.8 1235 | 209.5 | 3529

9g 3] A7 WA ERE AE A
A o] 34 (thermal transient analysis) S =
AA =E(node)®] 7HF+= 994 Jlolw 84
(element)?] 7N 854 7folt}. &S &17] 9%
X o] 249 FH(element type)= Axi-symmetric
Thermal/Solid Element(Plane 55/Plane 42)°] Tt}

(a) The Contour of Blade Ring
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(b) FEM of Blade Ring

Fig.3 The Finite Element Analysis Model of Blade
Ring
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(a) The Result of Stress Analysis
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(b) The Magnification of Stress Analysis (FAC
Section)

Fig.4 The Stress Analysis of Blade Ring in the HP
Governor Side #2 during Start-up
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Fig. 5 Stress Concentration Factor(notch in semi-
infinite plate)
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Table 3 The Analysis Results of Fatigue Life in the
Governor Stage 3 Nozzle Exit

. Stress Fatigue | Yield
Location |FAC (Von-Mises) | Limits |Strength
HP X 2.265 ksi
Governor 35ksi | 44.0 ksi
Stage3 | | 6.942 ki

Table 3 °IA % & 5 Sl%o] FAC 7} &A=
Fo A W ZTE ko] oF 19.8%° HFstE A7)
2 ZA83 9o FAC 7} EA8A] & ol
e F 647%0 dFste AR EAFOEH
TEEC 2ol ““ME%E}E o} mujg Zo
= ghbo] Hvh £ g A Sl Ay
FAC 7} EA13Hs Lol A oF 157%9] ghoz &4
3lH FAC 7} EA) 0}11 e RAANE oF 5.14%9)
A71Z2 EAY olgtEx =23 = Fy v
Aw FxE vAE dFo| vvg ow At
of Hrh. wEhA SN SHelA e
et AAANS HrMgS W FAC 7} A E T gt

i

i)
o

TEEOlE Gl W Ao el Hu.
5. 2 B
FAC 7} 24| =dol=we) Ay oARE
FEM & ©] 83 A %@ﬁiﬁ‘—.ﬂr CF = A&3}
B7Aek A gt 22 Aes Al
(1) ZAS) wAzde et e} WAt ER
TAY AFAQ wage] uAzde wolF
L gew 53 vdutelEx Al 27)ek &
& o] B9} FeC o SAEAE IR
Askar glo} v Adg Fejolnm AL A



2004

Aoz AtudEn

oo
ol

15w A= gl

i
e

(2) Edol="] gt Transient Stress Analysis =
et A3 Hu &= Stage 3 7} Stage 4 A}
o] 2] Back Side oA EAsGlaL 5-H ¢ AV
4.8ksi = A HAT o] WHAE Nozzle
Z79 49 Back Side © FHu]-$¥ Hr} W
o] WAE = o ALEA olF HY
522 Stage 3 oA HAHSAT}E Stage 3 9
Nozzle Z7-° TAH 3 Z7]= 2.265 ksi
o]t}

(3) FAC o W& SCF(&8AsA)+= 3.065 = A
AFE AL o] S Stage 3 9] Nozzle &7l 4
&3 A3} 6.94ksi o FHo] LAE= o=
A= At

@) 3A 23 Egol= Ho wAE S=He A
o] yE3txel 35 ksi & A Ao FEIFE=] 44

.
ksi WO} v]$ woma Hyolmge Add
Aoz ARHT

kg

1kl

(1) Kenneth.C.Cotton,1994, “Evaluating and Improving
Steam Turbine Performance”, Cotton Fact,pp.64-65

(2) ANSYS 6.0 Manual : Theory Manual, Element
Manual, Command Manual

(3) Walter D.Pilkey,1994,“Formulas for Stress, Strain
and Structural Matrices”, John Wiley & Sons,
Inc,pp.260-261

(4) Julie A. Bannantine, Jess J. Comer, James L.
Handrock,1990, “Fundamentals of Metal Fatigue
Analysis”,Prentice Hall,Inc,pp.1-10

89



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



