o

Pacific
Northwest

NATIONAL LABORATORY

PNNL-32479

Common Information Model

for Electromagnetic
Transients (CIM for EMT)

CRADA 533 (PNNL 77821)
December 2021

Thomas E McDermotft

9327-6806 Quebec Inc. (PGSTech)

EEEEEEEEEEEE
Prepared for the U.S. Department of Energy
under Contract DE-AC05-76RL01830




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor Battelle Memorial Institute, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thereof, or Battelle Memorial
Institute. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

PACIFIC NORTHWEST NATIONAL LABORATORY
operated by
BATTELLE
for the
UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-AC05-76RL01830

Printed in the United States of America

Available to DOE and DOE contractors from the
Office of Scientific and Technical Information,
P.O. Box 62, Oak Ridge, TN 37831-0062;
ph: (865) 576-8401
fax: (865) 576-5728
email: reports@adonis.osti.gov

Available to the public from the National Technical Information Service
5301 Shawnee Rd., Alexandria, VA 22312
ph: (800) 553-NTIS (6847)
email: orders@ntis.gov <https://www.ntis.gov/about>
Online ordering: http://www.ntis.gov



mailto:reports@adonis.osti.gov
https://www.ntis.gov/about
http://www.ntis.gov/

PNNL-32479

Common Information Model for
Electromagnetic Transients (CIM for EMT)

CRADA 533 (PNNL 77821)

Abstract

December 2021
Thomas E McDermott

Prepared for
the U.S. Department of Energy
under Contract DE-AC05-76RL01830

Pacific Northwest National Laboratory
Richland, Washington 99354



PNNL-32479

Abstract

The control and protection functions of inverter-based resources (IBR) have raised concerns
with bulk system reliability. Most of the current interest lies with solar photovoltaic generation but
increasing amounts of storage would pose the same risks. Newer North American Electric
Reliability Corporation (NERC) guidelines call for electromagnetic transient (EMT) studies of
IBR and recommend that transmission operators collect distributed energy resource (DER) data
to support such modeling. IEEE Standard P2800.1 is defining tests for model parameterization,
so good model data should become available from inverter vendors. (EMT studies also apply to
large power transformer reliability, and transformer vendors can provide EMT models.)

Utilities don’t currently have the rest of the bulk system represented for EMT studies at large
scale. An International Electrotechnical Commission (IEC) standard Common Information Model
(CIM) provides a way of supporting these detailed models from physical asset data, e.g.,
conductors, towers, transformer data sheets, control block diagrams, while avoiding software
vendor lock-in. CIM-for-EMT, with proposed schema extensions and open-source converters,
provides a way to exchange EMT data between organizations and tools. This project leverages
Office of Electricity (OE) funding of CIM-for-EMT code base through the GridAPPS-DTM project,
and of GridPACKTM (parallelized transmission solver), for interoperability testing in CIM-for-
EMT. The project also leverages partner PGSTech investments in EMTP® interoperability with
CIM.
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