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Secondary Indirect Constant Voltage Control Technique
for Hybrid Solid State Transformer using Primary Side Information

Taeyeong Lee!, Chun-Gi Yun!, and Younghoon ChoT

Abstract

This study proposes an indirect constant voltage control algorithm for hybrid solid-state transformers
(HSSTs) by using primary side information. Considering the structure of HSSTSs, measuring voltage and
current information on the primary side of a transformer is necessary to control the converter and inverter of
the power converter. The secondary side output voltage is measured to apply the conventional secondary side
constant voltage control algorithm, and thus, the digital control board requires the same rated insulation voltage
as that of the transformer. To solve this problem, the secondary voltage of the transformer obtained from the
tap voltage is used. Moreover, output voltage decreases as load increases because the proposed indirect constant
voltage control scheme does not consider the cable impedance between the secondary output terminal and the
load. This study also proposes a technique for compensating the secondary output voltage by using the primary
current of the transformer and the resistance value of the cable. An experiment is conducted using a
scale-down HSST prototype consisting of a 660 V/220 V tap transformer. The problem of the proposed indirect
constant voltage control strategy and the improvement effect due to the application of the compensation method
are compared using the derived experimental results.

Key words: Hybrid solid state transformer, Indirect constant voltage control scheme, Insulation voltage,
Voltage drop compensation
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Fig. 1. Hybrid solid state transformer system.
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Fig. 2. Conventional secondary voltage controller.
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Fig. 5. Experimental setup.

TABLE I

PARAMETERS OF HYBRID SOLID STATE
TRANSFORMER SYSTEM

Parameter Value

Tap ratio (N : 1) 11 :1

Tumn ratio (Nyans ' 1 3:1
tranz‘filr)mer Magnetizing inductance 3.08 (H)
Primary leakage inductance 29 (mH)
Secondary leakage inductance 377 (uH)

Filter inductance of converter (L) 4 (mH)
Filter inductance of inverter (Z;) 2.2 (mH)
Filter capacitance of inverter (Cp.) 525 (uF)
DC-link capacitance (Cy) 350 (uF)
Switching frequency 20 (kHz)

Switching device C2M0040120D
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Fig. 7. Key waveforms of
proposed secondary voltage
controller with voltage drop
compensation.

Fig. 6. Key waveforms of
proposed secondary voltage
controller.
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