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Optimized design of nitrogen booster device for accumulator
in hydraulic system of continuous tubing
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Abstract

In hydraulic systems widely used in coiled tubing operations, the accumulator serves as a critical component for energy storage and
pressure control. Its nitrogen charging status directly impacts equipment’s emergency response capabilities under abnormal working
conditions. The current industry-standard direct nitrogen charging method using bottled gas presents challenges including insufficient
pressure differentials, unstable pressure retention, complex operations, and significant gas waste, failing to meet demands for
efficient, safe, and cost-effective operations. The nitrogen pressurization device enhances accumulator performance by boosting low-
pressure nitrogen, featuring flexible pressure regulation, rapid charging, and stable pressure maintenance—significantly improving
operational reliability. This paper focuses on structural optimization and system improvement design for this device, clarifying
core component selection and control principles while verifying its energy-saving, consumption-reducing, and safety advantages. It
provides practical optimization pathways and promotion basis for accumulator nitrogen charging processes.
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