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Electromechanical Transient Model of VSC-HVDC Considering

Dynamics of Phase-Locked Loop
WANG Tiezhu, BU Guangquan, DONG Yifeng, HOU Junxian, WANG Yi, MU Shixia

(State Key Laboratory of Power Grid Security and Energy Conservation (China Electric Power Research Institute),
Haidian District, Beijing 100192)

ABSTRACT: In process of VSC-HVDC transmission system
planning and design, operation and stability analysis and
research work, accurate and reliable electromechanical
transient model is indispensible. In VSC-HVDC transmission
systems, phase locked loop (PLL) module plays the role of
measuring and providing phase information to control system.
Its phase information measurement is not completely ideal, but
has a dynamic process. Existing electromechanical transient
(EMT) models of VSC-HVDC all

measurement error of PLL phase information. This is

neglect dynamic
inconsistent with actual dynamic process and reduces
simulation accuracy of EMT model in a certain extent. In this
paper, influence of PLL dynamic omission on simulation
accuracy of EMT model is analyzed. A method considering
PLL dynamics in EMT model is proposed. Comparing with
EMT model and a large power grid simulation, the proposed
model is verified to be accurate and suitable for EMT

simulation of large grid.

KEY WORDS: VSC-HVDC; phase-locked loop; dynamic

process; electromechanical transient; simulation model
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