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A piecewise control strategy for a back-to-back electric spring
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Abstract: As a load-side voltage regulating device, the back-to-back electric spring has the advantages of no energy
storage element and low cost. However, the existing control methods don’t make full use of its operating domain. This
paper takes the back-to-back electric spring as the research object and establishes the mathematical model of multiple
working points of the spring. The operating domain of the spring is divided into four parts, and a corresponding
segmented control strategy is proposed according to the characteristics of each operating domain. Piecewise control
increases the running range of the spring, so that the critical load can still run at the rated voltage when the system voltage

fluctuates, and the system can run stably. The simulation results of PSCAD/EMTDC also prove that the proposed

piecewise control can make full use of the steady-state operating point of the back-to-back electric spring.
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Fig. 1 Position of power spring in microgrid
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Fig. 2 Back-to-back electric spring topology
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Table 1 Parameters of back-to-back electric spring system
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Fig. 17 Instantaneous value of critical load voltage
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Fig. 18 Instantaneous value of electric spring output voltage
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and electric spring voltage
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Fig. 21 Instantaneous value of electric spring output voltage
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Fig. 22 Relationship between non-critical load voltage

and electric spring voltage
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Fig. 24 Instantaneous value of electric spring output voltage

P 24 AT 50, DI HL SR EE TARTE X 35k 2,
F, 5t i ) E R R AE D 232.4 'V, By LR A AR
80°; VI¥em ML ) TAEAEIX 45 3, HE Jy &t
HLETRAE A 297.8 V, it FERAH N 36° .

s A B Y



220- e N EREY BN

400 T RRABRE
00 — AR

200
100
0
-100
-200
=300

HLE/V

0
3.00 3.02 3.04 3.06 3.08 310 3.12
i 8] /s

E25 EXREHBRESENEEBRERR
Fig. 25 Relationship between non-critical load voltage

and electric spring voltage
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Fig. 28 Relationship between non-critical load voltage

and electric spring voltage
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