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Abstract : The research on the explosion load of the control room mainly includes two aspects,which are the architectural de-
sign load and the probabilistic explosion load. But the effect of uncertainty of the input parameters and calculation model on
the output results has not been fully considered. It is difficult to ensure the conservativeness of the design index when detec-
ting the gas cloud by using the GDS system. So the calculation and analysis method of safety coefficient was proposed, aiming
at the explosion load of control room and other equipment under control (EUC) based on the uncertainty theory, by analyzing
the process of gas leakage dispersion and gas cloud explosion. The input parameters with significant impacts on the explosion
consequence have been selected, and the Latin hypercube sampling was used to determine the input samples. The calculation
model of equivalent cloud size was proposed based on the Gaussian diffusion theory. The shock wave overpressure was used as
the output in the light of the application of the multi-energy method. The Monte Carlo method and Sobol index method were
used to calculate the uncertainty and parameter sensitivity respectively, and then the safety coefficient was obtained. The re-

sults show that applying the methodology to a LNG tank area, the uncertainty parameter can be selected and their interval can

rF B8 .2018-11-08

E&WA . BEEKXBHELT(D719-ZGSY-555) ; P EA MK (7R ) A AR5 H (YCX2018055)

EE BT S0 (1991-) %, WA B 7 S AU 20 S5 88l . E-mail : qi19910319@ 163. com,

BIEEE . T (1974-) 5 #0082 14 WA S0 IR Ao % &R R G T AR EMST ST 5 RAM 4475, E-

mail ; wanghaiqing@ upc. edu. cn,



- 144 - BB K FFR(AARFFR)

2019 %8 A

be determined according to the actual working conditions. Comparing by scatter plot of explosion overpressure and input pa-

rameters , the safety coefficient can be quantitatively obtained in different leakage scenarios. Data analysis shows that the safe-

ty coefficient can enhance the conservation of EUC's explosive load. In addition, it can improve the ability to prevent and

control accidents, and provide the basis for GDS system detection.

Keywords : safety coefficient; uncertainty; parameter sensitivity; gas leak; explosion
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