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Fig.1 Model of 600 MW turbine generator shafts
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Fig. 2 Electromagnetic torque due to coupling simulation
between the turbine generator and network

2 HMEBRSHNSESEGOH

2.1 B BN E B 53 AT

TENL R REG TSP i T 5 MR A B K
P B R BERR H 22 Joim BRAR  J0 A e B, 22 o
R PG TR BE A% 5 L i S e il AR L R O R X L Y
55 2R AR 5 4R ¥ 20 T > HL O3 AR R T IO T A
FAHARI A B AERAVE - R L 22 T b Do 70 mT LA ofe
il 3t 05 S PR AL AR 5 IR G R (U Bl & T Al
B 5O AR TR AR I T ) 1 3 e LA 5 S B G
5 APl AR SRy S P L MR 7 s T A AL 2 A R
JOL 3 53 B RV 57 75 i 15 I o 7 0l AR A A AR AL
O FTLAR 5 L ) HEAT 3 T

/SN A S VNI - ) W U B R DG A i
600 MW {048 K B AL ZH Bl R 45 Y EAT 3 ZE SR L

A s ST R T A A R S AR Y Bl AR A R TS A AT
Wi 07 SR AR 3 dESbE B Sy AR R o
O'ij.j_’_fi :pui.11+/lui.1 (3

& = —(u;,j + uj,,') (4)
o — Dz/klshl (5)

ogn; = T,

) 3 P45 77 (D R AR T B 7 72
) bk B 5 L X (6D s AR A A B0
B BRI A

R FIA BROC T 355K it o 28 8l 2 07 e B St
AT BT R B 6 B BT AR SE SRR )
Py () FIRERELIE T1 PECO 558 -

Pi() = [[NTpNdedydea® — M (D

(6)

P = [[NTNdedydedt = cie - (8)

N A AR BTG TR BRI B we S T oRBI 6 FS
Wl M FC 43 51| o BT it 5 B L L oC LB AR
P 2 25 45 3] 3 A I R I R RS A B R B

R4l 45797 A B A8 TE B R 25 R 0 Bl 1 P-4 O R
I A g ST R AR B Oy AR R Bl ) S R A
FRC T 2

Mii + cii +Ku = P;(1) €))

KPP (O R T .

A P(0) =0, 3K fiff 7 FEFRAE A ARRAE ) 5 15 5]
ol R TR A R S R T Rl R RT3 B L R A AR )
Wk 12,525 Hz,21. 306 Hz,25. 876 Hz, & # &
By Sy 2 BB R Ok R AL IR & O T R4
CULTEL 2) o 45 31) flt 25 15 25 0 0L AR 285 ) 17 J5 5 43 T %

FR A5 A T HH RE e R, . VRFE AL R AL A i P g
A HH R Tk 285 e 7 R0 6 285 g 1 4 53] L [T 3 I 4
15
2 oI
O'%.s 10 15 p 20 2.5 30
(a)0.5 ss~3,0 S
2.0
L5 ”"”W ”‘UHWWH}M' H| \” “‘I"l I l\”H“" H\Iy I
£ 1] i i M H h |}|’ |\Il l\ ||{| |'|L||(’ )
o.s Ml \‘MI\MI.(\M“M m“il\ »Ht (m» 1l H‘Ht .lm (i ' it \MJH'H
0

13.5 140 145 15.0 15.5/ 160 165 17.0 17.5 18.0
t/s
(b)13.55~18.0's
B 3 &R

R RBE-R BN
BRH= A
Fig.3 Time domain result of torque in the coupling
between the low pressure cylinder and the generator
under the shaft’s transient analysis
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Fig.5 Fatigue damage due to different sub-synchronous
oscillation amplitudes (transient process)
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Fig. 6 Fatigue damage due to different sub-synchronous
oscillation amplitudes (steady process)
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Fatigue Damage of Turbine Generator Shafting Caused by Subsynchronous Oscillations

LIU Chao', JIANG Dongxiang' , XIE Xiaorong®, HONG Liangyou'
(1. State Key Lab of Power Systems, Department of
Thermal Engineering, Tsinghua University, Beijing 100084, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: The risk of sub-synchronous oscillation (SSO) increases as increasing numbers of power electronic devices in power
networks are being used to improve the systems’ transmission capacity. The possible SSO phenomenon in power networks in
China is analyzed based on the study of a 600 MW turbine generator shafting. The torsional vibration is analyzed based on the
coupled system between units and the network; then the fatigue damage is studied based on the stress analysis and fatigue
cumulation. The network disturbance amplitude and frequency are studied because they have significant impacts on shafting
fatigue damage. The results can provide useful information in support of the unit’ s life cycle management and efficient
evaluation of the permissible value of network disturbances.
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