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The Mechanical Structure Design of Downhole String State Measurement System

Deng Xu' Liu Mingyao' Ma Hongwei’ Yang Baiyang®
(1. School of Mechanical Engineering , Yangtze University, Jingzhou, Hubei, 434023, China; 2. Petroleum Engineering Tech-
nique Institute, He'nan Oil field Branch Company, Nanyang, He'nan, 473123, China)

Abstract: The downhole string state measurement system has been developed in order to understand the
parameters such as, downhole fluid temperature, pressure, axial force and deformation, etc in the process of
injecting high-pressure water into wells. This paper introduces the basis function of this system; focuses on its
mechanical structure and layout of measurement system; and summarizes the design and verification method for
inner and outer sleeve of downhole string. This paper briefly introduces design principles of elastomer in the lo-
cation where strain gauge is attached and presents how to analyze the impacts of structure strength, stress,
thermal stress and fluid pressure on measurement of axial force at high temperature & high pressure. A method
to measure the string creep using swing mechanical roller was proposed. The basic principle and structure of
displacement measurement mechanism is discussed in this paper.

Key words: pipe string; testing; nipple; structural design; displacement
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