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What are Pneumatic Devices?什么是气动装置？

Devices that use gas pressure to 
perform useful work.使用气体压力
完成工作的设备

Gas consumption rate depends on 
the device design and settings, and 
the gas supply pressure.气体消耗速
度取决于设备结构和装置以及供气
压力

Instrument Control Loops:仪表控制
回路

Chemical Injection Pumps化学剂注
入泵

Engine Starters发动机起动机
Samplers取样器
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Where are they used?气动装置用于何处？
Pneumatic devices are widely used at oil and gas 
production facilities.气动装置广泛用于油气生产设施中
A major source of methane emissions where natural 
gas is used as the supply medium. 天然气用作供气源地方
是主要的甲烷排放源

Typically smaller or remote facilities where electric power 
is not available.特别是在没有电力供应的小型或偏远工厂

Total gas consumption by pneumatic devices often 
greater than expected:气动装置总的耗气量通常远超过预期：

Number of sources underestimated.低估排放源数量
Operation of devices not optimized.设备操作未进行优化
Increased gas consumption with wear and tare.随着磨损加
剧，耗气量增加
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Methane Emissions at 76 Gas Production 
Facilities76个天然气生产厂的甲烷排放情况
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Solutions解决方案
General常规做法

Convert from natural gas to compressed air.将天然气转换成仪表风
Convert to electric powered devices.转换成电动装置
Install solar powered devices.安装太阳能装置
Capture the vented gas and use as fuel.收集放空天然气并作燃料用

Instrument Control Loops:仪表控制回路
Regular maintenance.定期维护

Tune to minimize bleed where process allows.在工艺许可的情况下将设备
调整到最小排量状态
Repair worn or faulty controllers.修理磨损或有故障的控制器
Reduce gas supply pressure.降低供气压力

Retrofit with bleed reduction kits (9 month payback).用减排工具箱对设备进
行改装/更新（9个月收回投资）
Replace with mechanical controllers.更换成机械控制器
Replace with low-bleed controllers (6 to 12 month payback).更换成低排量控
制器（6～12个月收回投资）
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Bleed Reduction System
减排系统

Controller requires less 
pressure to operate than valve 
actuator.操作控制器所需压力小于阀门
促动器

Reduction system reduces gas 
pressure supplied to the 
controller (e.g., from 35 psig to 
10 psig) but maintains the 
higher pressure supplied to the 
valve.减排系统降低对控制器的供气压
力（如从35psig降低到10psig），但对阀
门维持较高压力
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Solutions解决方案

Pumps:泵
Replace with electric pumps.更换成电动泵

Typically 0.1 kWh of  electricity is needed to 
replace 1 m3 of gas in these applications.在这些
应用方案中，更换1立方米天然气需要0.1kWh的电
力

Affordable pump control systems available for 
electric pumps to optimize chemical injection 
programs.利用可用于电动泵的泵控制系统来优
化化学剂注入程序

Control based on temperature, pressure, flow and 
tank liquid level inputs.基于温度、压力、流量和储
罐液位等输入参数来进行控制

Reduces chemical consumption.减少化学剂消耗



8

Solutions解决方案

Engine Starters发动机起动机
Install an air compressor and an adequately sized air 
receiver.安装一台空气压缩机和一个大小合适的储气罐

Must be designed to avoid risk of explosion due to oil mist 
accumulation in the receiver. 由于油雾会在储气罐不断积
累，因此必须进行设计以避免爆炸的危险

Can still use process gas as a backup.仍可将生产废气用作
备用气

Install electric starters.安装电动气动机
Usually not done due to penalties for increased peak electric 
power demand.由于因增加高峰电力需求而将遭受处罚，通常
不采用这种方法
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www.epa.gov/gasstar/resources_chinese.htm
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www.epa.gov/gasstar/resources_chinese.htm



11

www.epa.gov/gasstar/resources_chinese.htm
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Data for Typical Well-Site Facilities   
典型井场设施数据
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Pressure Controllers压力控制器
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Liquid 
Level 

Controllers
液位控制器
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Chemical Injection Pumps化学注入泵


