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Risk Analysis and Countermeasures for Frequency Stability of Receiving
End System in Southeast Tibet Based on Time Series Production Simulation
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Abstract: Conventional HVDCs that match the hydropower and thermal power bases at the sending end are typically capable of
actively adapting to the load characteristics at the receiving end. However, in the case of the receiving grid under the development of
large-scale renewable energy bases, it needs to adapt to the fluctuating characteristics of the renewable energy at the sending end
through HVDC coupling. According to the "14th Five-Year Plan", the China Southern Area will develop an asynchronous intercon-
nection architecture where Yunnan and Southeast Tibet simultaneously deliver power to the central-eastern receiving-end grid. The
frequency stability risks in the receiving-end grid are significantly influenced by the intraday fluctuation characteristics of Southeast
Tibet HVDC. On one hand, existing frequency stability engineering verification methods based on seasonal typical scenarios face
severe challenges. On the other hand, the dramatic increase in high-penetration hours of non-synchronous sources (e. g. , HVDCs and
renewable generation) leads to insufficient conventional frequency regulation reserves, exacerbating low frequency risks in the
receiving-end grid during large-capacity HVDC blockings. This paper proposes a frequency analysis and control scheme for the
receiving end of Southeast Tibet. It involves scenario generation and reduction methods based on time series production simulation
and a static risk index. Besides, it also includes a resource reuse-based frequency control system dominated by multi-resource
coordination, according to the new resource endowment of the China Southern Area. The rationality and effectiveness of the above
scheme are gradually validated based on the 2025 planning data concerning Southeastern Tibet.

Key words: HVDC sending system of renewable energy; time series production simulation; frequency stability ; multi-frequency

regulation resource coordination; resource reuse
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Fig. 1 Proposed frequency stability analysis framework of southeastern Tibet receiving end
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Fig. 2 Load power and the planning operation curves of
southeastern Tibet, Kunliulong HVDC in 2025

»uA/\ T 1 S /rzl
- —— AR EIR Ii Vil 250
230 2
935 200 9
%% J:;
-R

%15 150 ’H%.

m10 100 &

5 / R
0! < = 150
00:00  04:00 0800  12:00  16:00  20:00 23:00
i ]
(a)

B 250
30 2
225 200 &

% *

= 150 R

44-—’15 =

mlo e, 100

Hi =il D
00:00 0400 0800 1200 16:00  20:00 23:00
fif ]

(b)

B3 MEEMBENEER.AEHE
Fig. 3 HVDC power and load power with Southeast Tibet
connected
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