[bookmark: _GoBack]In energy research and policy there is a big effort to achieve a large penetration of renewable energy generation, predominantly wind and solar. These intermittent sources in general increase uncertainties in energy supply and thus could, along with variations of energy demand, deteriorate the stability of the whole energy system. Demand side management with time-variable operation of energy-intensive industrial plants has been proved helpful to solve this problem, e.g. [1]. Another complementary approach is implementing sufficient energy storage capacity. 
Many chemicals are good energy carriers in the sense of high energy density and ability for long-term storage. Due to their amenable physical properties, it has been widely recognized that chemicals-based energy storage could be a promising solution on the GWh-level [2]. 
Analog to batteries, one of intuitive configurations of chemicals-based energy storages is encapsulating chemical conversion processes in a closed-loop unit [3]. Although this configuration offers flexibility in selection of construction sites, the difficulty in heat management is immense in practice. There is another possible configuration that has not yet received enough awareness. Herein the processes realizing the energy storage function are integrated into a chemical manufacturing plant. The product can either be sold on the chemicals market or be used as energy storage medium. In comparison to the former configuration, the effect of the integration on process design is twofold. On the one hand, the process design becomes more challenging, because the synergy of both functional parts should be maximized. On the other hand, one enjoys more freedom in selecting proper processes and conducting heat integration.
In this presentation, taking ammonia production as an example, two processes in different configurations are considered. The processes are synthesized taking into account specialties of each configuration. The corresponding flowsheets are simulated in Aspen Plus® with rigorous steady-state models. Based on the simulation results, the benefits of the integrated configuration pertaining to the performance and the heat management are highlighted.
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