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Abstract In order to solve the problem that the primary frequency control performance of the power grid is diffi-
cult to estimate, this paper proposes a parallel computing platform for primary frequency control performance of
power grid based on multi-source data. By collecting and integrating the primary frequency data of various systems
such as OMS (operations management system), WAMS (wide area measurement system), and SCADA (supervisory
control and data acquisition), the power frequency spectrum of the primary frequency control performance of the
unit is constructed by means of maximum likelihood estimation and numerical fitting. The mean square error ana-
lysis is used to establish the mathematical model of the primary frequency control performance of the grid. Based on
the primary frequency performance spectrum of the grid-connected operation unit, the actual primary frequency
performance of the current grid is estimated. The example calculation shows that the calculation method proposed
in this paper can effectively consider the static characteristics of the unit type and the dynamic characteristics of
the operating conditions, complete the rolling optimization of the manual estimation system and the actual power
system in parallel execution mode, and realize the on-line comprehensive estimation of the primary frequency control
performance of the power grid, which provides data decision support for grid frequency management and control.

Key words Multi-source data, parallel system, power grid frequency adjustment, primary frequency control, online
estimation
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Fig.1 Basic framework of parallel systems
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Fig.2  Overall framework of computing platform
based on parallel systems
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Fig.5  System diagram of unit primary frequency control online test
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HRAE R 3, T R B XA 1) e KA 2 R

Af =50 —49.841 = 0.159 Hz
B R D 2R SR AR
Ploss = Back X % = 5979 x 0.159 = 950.66 MW

FEWL T IR B SRR, rTAnfEA T 63 &
A0 R LA, B2ENAMET 34 658.58 MW (1%
PR, WL SR LA — RESRE 714 9.5856 (95%
PL L), 55N 6 644.46 MW /Hz, 75 e KR 5
7 0.159 Hz T, WriL s ] $@ 4k — ki A K ge
F/b%N 1 056.47 MW (3.1% MCR (Maximum
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MW (R, W il, Wit gL — kA Ee
71T ALRAIE F 7 B PR S5 22 T30 T R G
RAMET 49.841 Hz.
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Table 3 Data analysis of primary frequency control
data of Zhejiang power grid in large frequency
difference situations

Eiztay BfH T2 95% B A XA
ARSI (Hz) 49.877 0.1022 [49.841, 49.914]
ShrE S (BR4AE)  11.9216 6.5165 [9.5856, 14.2575]
thIBRAE (%Pe) 3.94 0.90 [3.61, 4.27]
EHLARE (MW) 36 633.71 5 509.92  [34 658.58, 8 608.85]
NS (B 68 12 63, 72]
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