STACK CONFIGURATION AND METEOROLOGICAL INFLUENCES ON THE
SIMULATION OF A LARGE POWER PLANT PLUME
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The application of CALMET/CALPUFF modelling system is well known, and several validation tests were performed until now. However, most of them were based in specific experiments with a
large compilation of surface and aloft meteorological measurements, not always available. In addition, the use of an operational large smokestack as tracer source is not so usual. In this work,
CALPUFF model is applied to simulate the local dispersion of SO, (as tracer) from the smokestack (356.5 m height) of a large coal-fired power plant in NW of the Iberian Peninsula. Considering:
both different stack configurations and meteorological inputs, as follows: (1) This stack includes four independent liners in the same structure, so either a single virtual point source or four point
sources at the same location were tested. (2) As CALMET input, the use of surface and aloft meteorological measurements vs. WRF meteorological model outputs are compared.
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Figure 1. Stack top view, with the four liners inside it. which are favorable to fumigation
episodes.
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Figure 2. (a) Simulation domain around As Pontes Power Plant stack, where CALMET
0.5 km? grid resolution is applied; (b) typical annual wind rose in this region.

CALMET (Scire et al., 2000)

CALPUFF (Scire et al., 2000) METEOROLOGICAL INPUTS to 0.5 km? grid resolution

CALPUFF model was applied, specially for two WRF MODEL METEOROLOGICAL MEASUREMENTS

processes: (1) Entrainments, very usual in large
stack plumes with significant plume rise. (2)
Complex terrain (land use/topography) over this
coastal region with changeable weather.

WRF model (Skamarock et al., 2008) simulations (3 km? grid Surface and aloft meteorological measurements from eleven surface
resolution), with GFS 12 reanalysis as initial and boundary conditions meteorological sites (Figure 2), and one rawinsonde (twice-a-day) at the
(Herndndez et al., 2012). West part of the simulation domain.

COMPARISON METHOD (De Castro, 2001) EPISODE 15t-3'd June 2006
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(a) Calculated using Calpuff 1 (b) Interpolated from glc measurements
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Results of CALPUFF model using different configurations for the simulation of a large smokestack emission show that CALMET meteorological output based in a regional numerical
meteorological simulation, using WRF, provides better glc results than using a limited meteorological measurements dataset input; especially, due to the limited aloft measurements available.
In addition, a more realistic smokestack (which is actually divided in four independent liners) provides higher and more realistic glc than a virtual one liner-chimney; although some simulated
glc peaks could not be detected, due to the limited air quality network area. This better agreement is more apparent comparing the travel distance values to the maximum glc locations, which
are usually higher using CALPUFF results that applying glc measurements interpolation; this result enforces the possibility of none detected SO, peaks.

Acknowledgements \
Anel Hernandez’s research stages at the University of Santiago de Compostela were supported by USC-Banco de Santander PhD Programme for Latinoamerican university teachers. Angel Rodriguez PhD research grant was supported by
Endesa company. Santiago Saavedra research grant was supported by XIMERE/FUXIMERE Project (2010MDS09, Xunta de Galicia). Acknowledgements are extended to the developers of WRF model (NCAR, UCAR), CALMET/CALPUFF models
(US EPA), emission parameters and ground level concentration measurements (As Pontes Power Plant), meteorological measurements (As Pontes Power Plant and MeteoGalicia), and GFS analysis (NCEP, USA).

References

De Arellano, J. V. G., P.G. Duynkerke, P.J. Jonker, & P.J. Builtjes, 1993: An observational study on the effects of time and space averaging in photochemical models. Atmospheric Environment. Part A. General Topics, 27(3), 353-362.

De Castro, M.C., 2001: Calibration of atmospheric diffusion models: Application to an adaptive puff model. PhD Thesis, University of Santiago de Compostela. (In Spanish)

Dios, M., J.A. Souto & J.J. Casares, 2013: Experimental development of CO,, SO, and NO, emission factors for mixed lignite and subbituminous coal fired power plant. Energy, DOl 10.1016/j.energy.2013.02.043.

Hernandez, A., S. Saavedra, A. Rodriguez, J.A. Souto & J.J. Casares, 2012: Coupling WRF and CALMET models: Validation during primary pollutants glc episodes in an Atlantic coastal region. In: Proceedings of 32nd NATO/SPS International
Technical Meeting on Air Pollution Modelling and its Application, Utrecht, The Netherlands.

Scire, J. S., F.R. Robe, M.E. Fernau & R.J. Yamartino, 2000: A User’s Guide for the CALMET Meteorological Model. Earth Tech, USA.

Skamarock, W. C., & J.B. Klemp, 2008: A time-split nonhydrostatic atmospheric model for weather research and forecasting applications. Journal of Computational Physics, 227(7), 3465-3485.

HARMO 15 - 15™ International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes 6 - 9 May 2013 Madrid, SPAIN




