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An essential component for modeling complex reactions is the mechanism or kinetic model. The kinetic mechanism/model consists of all important reactions involving chemical species existing in the system with associated thermodynamic and kinetic parameters. The number of elementary reactions in such models may reach as much as tens of thousands. To meet this challenge, an automated method capable of generating reliable thermal rates of elementary steps is needed. A strict theoretical framework, relaying on an extrapolation of accurate rate constants of a chosen (reference) reaction to the whole family, is provided by the Reaction Class Transition State Theory (RC-TST). 
The RC-TST method is taking advantage of the common structure denominator of all reactions in a given family to obtain rate expression of any reaction within  a given class in a simple and cost-effective manner. All the necessary parameters are derived from Density Functional Theory calculations. The rates constants of the reference reaction are calculated at a high-level of theory or taken from experiment. The RC-TST method takes into account the quantum tunneling effect as well as the explicit treatment of anharmonicity of low-frequency inernal rotors. The results show that the RC-TST method utilizing either Linear Energy Relationship (LER), where only reaction energy is needed or Barrier Height Grouping (BHG), where no additional data is needed can predict the thermal rate constants with decent accuracy.
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