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Reliability evaluation of the Three Gorges power station configuration

FENG Yi', ZHOU Jia-qi', ZHAO Xia', YAO Deng-feng’
(1.The State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongging 400030; 2. Three Gorges Hydropower Plant, Yichang 443003,China)

Abstract: Based on the generalized n+2 state Markov model, this paper chooses the period between the beginning that the
generators are brought into service and 2006 (the end of the second-phase of the Three Gorges Project) as the research content, and
presents the continuity, adequacy and security calculation of the Three Gorges left bank power station. Also the reliability indices of
different operating philosophies and load standards are compared and analyzed. The sensitivity indices of reliability of the Three
Gorges power station with respect to equipment parameters and the reason why the reliability indices is low are analyzed, the results
show that the influence on changing the failure rate of generators and breakers is obvious, and suggestions to improve the reliability

are finally proposed.
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LOLP (loss of load probability) ; HIGH h=%
RE A ) HAEELOLE (loss of load expectation); H
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load ) ; H3kH 752 FE-F 38 4E0F1AID (duration of
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Fig.1 Generalized n+2 state Markov model
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Tab.1 Components reliability original parameters

TobF A /RE) MRS R/® W UNN/E) N/ QRE) UMD
k| 3. 5000 - - 73 0.2 2190
FAS 0. 0205 - - 300 1 160
R M By e 0. 0600 0. 02 0.5 160 1 120
AN R 88 0.1200 0. 04 1.0 200 1 140
Kk 0. 425L - - 16 0.5 24

R 2 RARERRGLRIKFE T # B ESHFFER BT

Tab.2 System power supply continuity and adequacy indices under variant load levela

e LOLP LOLE/(/MA/4E)  FLOLIGR/AE) EDNS/MW EENS/MWh
FEI1 5.30E-01 4642.9 74.152 7.238E+04 3.919E+06
HR?2 6.91E-03 60.542 6.8705 4.956E+03 4.534E+04
HR3 4.86E-04 42599 0.2764 1.822E+02 2.976E+03
VEX 1.53E-10 0 2E-6 2.569E-03 1.875E-03

% 3 RREAR HFKTETHEEBY R L &L RIFHEER
Tab.3 Probability of units isolated and lines out of service under variant load levels
HR ARSI A %L ME PR (RIED R HLYF I H R ME B RIE)
1 5.556E-02 11.34
> gmen e o
LESD! A 9' 18 513'07 0 '0 3 2 7.468E-07 1.006E-02
s A T 3 2.183E-10 2.7E-6
6 2.183E-10
1 - .
§ fg;gi'gj ;ggg 1 2.381E-05 0.349
HE?2 A 9‘ 18 51-:_ o7 o' o013 2 7.458E-07 1.054E-02
s B ’ 3 2.183E-10 2.7E-06
6 2.183E-10
1 - -
i 1235807 0.002 1 2.637E-07 3.858E-03
HE3 ) . 2 1.431E-7 2.096E-03
: 9-185E-07 0.013 3 2.183E-10 2.7E-06
6 2.183E-10
1 -
2 1
3
HE4L N 2 . :
p 3 2.183E-10 2.7E-6
6 2.183E-10
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Fig.2 Sensitivity of system reliability indices with generator
failure rate
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Fig.3 Sensitivity of system reliability indices with transmission
line failure rate

LOLP
a7

coe
S

et eds T OIIDIOIGI)
SO G [5 % e O1

M

N

cooo oo

0.950.507511.25 L5 1.75 2
fl =t IS 1}

EENS

(X 10)

M

b
=3

w
©

w
- o

wow Wt

>

0.250.50.751 1.5 L5 1.7 2
HBREA b £ (T
4 RERREMERNTERYERNRRE

Fig.4 Sensitivity of system reliability indices with
transformer failure rate

MBS EI4ATLUEH, Hil g MAR 88 i vl 52
WS HARAET, A REMIEIRLOLP. EENSHEARFEAR
A%, LI T MET BRI E, AR TR AR
AT REWSH R AT SRR .

MIESTT LA 1, TR as AT SRt S 4R LR,
RGP EEMEIRIRLOLPRIEENSY) R A28 4k, 1 B T 48
RISBR RN RG AT SR R — B I



=R L R R W S AT -25-

16, &

0.7 1 roLp
0.6
s /
0.4
0.3
0.2
0.1
0

0.25 0507 1 12 L5L7 2

i S A

7.0y EENS
6.0 (X109
‘o /
4.0
3.0
2.0
Lo
0.0

0.25 0507 1 LBL5LT 2

s R A

5 RGR MR HR SR NS
Fig.5 Sensitivity of system reliability indices with breaker

failure rate
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parameters
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