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A modified SRF-PLL technology for single-phase grid-connected inverters in

weak grid

CAl Zhenxing, PAN Hongna

(College of Intelligent Manufacturing and Energy Engineering, Jiangxi Institute of Engineering, Xinyu 338000, China)

Abstract: Aiming at the problems of DC bias and frequency vanation in weak power grid, an improved inverse Park transform phase-locked
loop (IPT-PLL) technology suitable for single-phase grid connected inverter is proposed. Firstly, in the phase detector, o component of Park
transformation is used as a reference voltage to solve the problem of DC bias in power grid voltage. The orthogonal component is
constructed by the method of 1/4 fundamental periodic delay. Meanwhile, the fractional delay is approximated by Lagrange interpolation
polynomial to reduce the delay calculation error caused by frequency change. Secondly, the design method of regulator in PLL is analyzed.
The experimental results show that the proposed improved IPT-PLL has frequency adaptability, can significantly suppress the interference of
DC bias in the grid voltage. And the dynamic and static performance of the proposed PLL 1s good.

Key words: phase locked-loop (PLL). frequency adaptivity; DC bias; inverse park transform (IPT)
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Checking the consistency of Object-Z formal
specification based on theorem proof

Weiging Wan, Yongqing Yu, Qingyan Zeng and Zhicheng Wen"
College of Computer Science, Jangxi University of Engineeving. Xinyu, Jiangyi, China

Abstract. A softwarc formal specification is usctul if and only if it is consisteni or non-conflictive. However, checking the
comeciness or consistency of a formal specification is a difficult task. This paper proposes a method to prove its consisiency or
comectness hy generating relevant theorem proofs. Checking the correetness and consistency of Objeat-Z formal specification
is the main goal, which can make the specifier to get confident. Because Object-Z has inheritance property, this paper discusses
it from different aspects, and focuses on the reuse of theorem 'Fn:unt'. H.‘I!.!J.l}l‘ theorem [prover FEVES is usad to analyze and
va’il’y the Cl:ljcc.l-z thenmem mes A semi- Jmsto matically.

Keywords: Object-2, elevator system, formal specification, Z/EVES, theorem proof

1. Introduction

In software development process, the combination of object-oriented and formal method has become
atendency. Object-Z [1]is an extension of process-oriented formal specification language Z, that is able
to describe large scale object-oriented formal specification. Mathematical logic and set theory are its the-
oretical foundation. Therefore, we can reason the behaviors and attributes of formal specification easily.
Verification including theorem proving and-mode checking can ensure the consistency and comrectness
for an Object-Z formal specification.

There have been many researches on theorem proof and formal verification at home and abroad that
it is able to reason about the properties.of formal specification. In paper [6], relevant inference rules
and methods for Object-Z formal specificaion have been proposed. Generally, Object-Z class properties
can be represented as a sequential form: Az d | ¥ + @, where A represents a class name, d is a
declarative sequence. ¥ and P are a sequence of predicates. The proof sequence is valid. that is, the
declared property is correct only if only at least one of formula @ is true when given the declarations d
and predicates W in class A. The predicates in formula ¥ and @ are only defined according to variables
and constants which are accessible in the class A or declarations in d. A d | ¥ + @ is checking the
consistency or comectness principle for Object-Z formal specification.

There are two parts of the work to check a formal specification: firstly, generating relevant theo-
rem proofs (TP, i.e.. extracting theorems), which express centain properties of a specification; sec-
ondly, checking these TPs by certain existing excellent theorem prover (semi-lautomatically, such as
Z/EVES [7.8] (ie., proving the theorems). In this paper, a method of checking the consistency or cor-

*Corresponding author: Zhicheng Wen, Callege of Computer Scence, Tangx University of Engineering, Ximyu, Jangxi,
China. Tel.: 486 15873372746; E-mail: zewen@mail shu.edu.cn.

147 2797 RIAME3 5,00 (©) 2020 — 108 Press and the mthors. All rights resenved
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