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Real-time assessment of operational risk of coal-fired power generation based on big data

LI Cunbin, DONG Jia, DING Jia
(School of Economics and Management, North China Electric Power University, Beijing 102206, China)

Abstract: Coal-fired power generation units are faced with various risks in their operation. A fault can cause considerable
economic loss and social impact. In order to ensure the safe production and stable operation of the unit, a real-time
assessment model of operational risk of a coal-fired power generation is established, so as to formulate the
troubleshooting plan in time. Based on big data association rules, the association relationship between the operation risk
of coal-fired power generation and impact factors is analyzed. The impact factors are weighted based on the entropy
weight method, and the determination and fusion of the basic reliability distribution function are realized by combining
the grey correlation theory, evidence theory and Dempster synthesis rules, so as to obtain the operation risk value and risk
level of a coal-fired power generation unit. Finally, taking the coal-fired power generation unit of power plant A as an
example, the risk assessment results are consistent with the actual operation. This proves the practical significance of the

model.
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Fig. 1 Real-time assessment model of operational risk of

coal-fired power generation
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TEIX /NI ZI BRI A FEATLZE I Kb v AU X[

R TR TR AR A, SR AR
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Table 3 Operating data of coal-fired power generation unit
i 1) B, B, Bs; B, Bs Bs B Bs [=2) Bio B Bi,
T 111.06 103.29 81.3 85.32 38.96 53.14 2.67 1.94 0.22 0.11 0.6 1.08
T, 110.66 103.71 81.55 84.49 38.74 52.91 254 18 0.23 0.13 0.59 1.08
Ts 110.6 103.27 81.51 85.17 38.95 53.16 248 1.77 0.28 0.1 0.58 1.08
T4 111.43 104.45 79.64 83.41 40.53 54.5 261 1.86 0.21 0.1 0.61 1.08
Ts 111.84 105.07 79.49 83.06 41.04 54.75 2.56 1.82 0.29 0.11 0.62 1.08
Ts 112.08 105.08 79.55 82.76 41.14 54.72 2.58 181 0.29 0.11 0.6 1.08
T7 112.31 105.25 79.17 82.15 41.07 54.76 2.62 1.84 0.29 0.2 0.64 1.12
Ts 1121 105.3 79.42 82.66 41.1 54.8 251 171 0.22 0.11 0.63 1.17
Ty 112.02 105.14 80.04 83.2 40.9 54.66 251 1.69 0.28 0.12 0.59 1.08
T1o 111.66 104.97 79.81 83.53 40.91 54.71 244 1.66 0.3 0.15 0.58 1.08
|\ |\ N |\ |\ N N N N |\ N N N
Tsos3 101.17 105.5 84.94 83.1 40.23 51.92 2.36 1.64 0.3 0.19 0.49 1.03
T3o84 99.94 105.2 85.32 84.71 39.9 51.39 211 1.48 0.3 0.11 0.49 1.07
T3o85 99.48 104.43 85.91 86.19 39.13 50.52 231 1.63 0.3 0.11 0.49 1.07
T3o86 99.6 104.14 86.48 87.31 39.75 51.51 24 1.67 0.3 0.17 0.52 1.08
Tso87 99.15 104.72 85.32 85.23 40.27 51.63 1.99 1.43 0.3 0.2 0.49 1.07
= 4 R L BHE X TRE
Table 4 Risk assessment value of coal-fired power generation unit
i Z1 T1 T2 T4 Ts Te
R 6.55%10-° 7.11x10°° 6.43x10-° 8.03x10-° 7.50x10-5 7.50x10-°
i 1] T7 Ts T1o Tu T2
K E 1.0010* 5.32x107° 6.70<107° 4.70%<10-° 5.36x10°° 5.26%107°
i 1) Tis Tis Tis Tz Tis
R 2.39>10 9.74>10°5 5.28x10°° 1.14x10* 9.51x10-° 1.08x10~*
i Z1 Tio T2 T2 Tos Tos
K E 1.08x10* 1.08x<10* 2.88x10* 2.64>10 7.49107* 2.74x10
N Z1 Tas T2 T2 L Tag75
RSB 2.16x10* 22110 6.46x10-5 7.84x10°° L 6.56>10~*
i Z1 Ts976 Taorz Tsg79 Ts980 E
S 1.13x10* 1.12x10* 1.20x10* 5.95>10* 2.68>10* 2.62>10
i Z1 Tsgs2 Ts083 Ts985 Ta986 T3g87
KB E 2.12x10* 6.53%107° 2.14x10 1.94x10* 1.75x10 2.66>10~*
5 MEL BHARRITELER FERITTIRXT 2021 4F 2 7 BRI A HUATLZH 600 M Z1
Table 5 Risk assessment results of coal-fired RS EAT IR, &R ME 7 fis. B, “A” £ox
power generation unit TZIN ZIWARE R LA R A, “— 7 BRI R
[T I BUPUR PR, (ET5, i, 7o, T 79
e T T T T T T s 2 600 /MR
3400~ Taao2~ Taasas Tiear~ Tison Tizse =
Tsso~ Toozsn Tsaos Tisos~ Tasoss Tageas Tosas 1%, HRBER EEjﬁ_Léﬁﬂ\ﬂ:ﬁ&l}ﬁ%M]&ﬁlz [fl, Eil}ﬂ?iﬁ-
! 470 Tozass Tozso Teoss Taeos Toroas Teosn Taoso 55 AT, XS] ZIPRIE R %*ﬂ.‘éﬁyﬂﬁi T,
n 431 T“T“" TS:‘ T”:“‘ T1°1T7‘ Tng\ T“;‘ T‘g LrG B MR DUR I, BRI R FRLZELALE 5 AU 55
T331323\18}3311(113%335:(\)71';335:921:385:\3 7;37162\41;2‘404\ A 2 AR L 5 Eﬂ:&m Bﬁ%é& IR 2]
a 1267 Tarzzs Tasoor Torser Torear Tagsrs T 56 RAEMBEILLONS, I HIEHNER, &P
v 1552 Tosse~ Toagas Taseon Ti217+ Tosass Tiaes~ Tioses *ﬂéﬂ; brig T BA —2E, ﬁﬁ%@ﬁﬁiﬁ&ﬂ

s
Toizas Toot0n Toooss Taao Tatsis Tasos

AR WA RE.
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Fig. 6 Risk assessment results of coal-fired power generation unit in Tzs04—T3604
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Fig. 7 Risk assessment results of coal-fired power generation unit at 600 moments in February 2021
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