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Abstract 

At present, the anti-corrosion technology of adding corrosion inhibitor and bactericide 
is widely used in the storage and transportation of oil and gas on the ground in Honggang, 
Jilin oilfield, in view of the problems and shortcomings of the electromagnetic constant-
current dosing device in the early application, such as impurity damage to the charging 
port and the need for regular annual inspection of the pressure vessel, the driving unit 
of the dosing device is optimized, and the installation and debugging are carried out, the 
production problem was solved, and a complete set of anti-corrosion technical scheme 
for oil and gas storage and transportation ground engineering in Honggang District was 
put forward, which fundamentally improved the dosing process and met the anti-
corrosion requirements of Honggang oil and gas storage and transportation pipeline, the 
matching technology can provide technical basis for anti-corrosion construction of 
surface pipeline similar to gas drive oil and gas storage and transportation in oil field。 
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1. Introduction of charging technology of charging device  

The charging technology of the original electromagnetic constant current charging device and 
the principle of the insufficient electromagnetic constant current device are that the charge 
enters the constant current device through the electromagnetic valve to control the plunger 
Rod and the upward movement of the plunger Rod, when the plunger rod moves downwards, 
the flux is controlled by adjusting the movement frequency of the plunger Rod. According to the 
current use of devices, there are mainly: the amount of dosing is difficult to be evenly added, 
and it is not easy to accurately adjust dosing; The electromagnetic actuator is easy to be 
damaged when it is mixed with impurity, and the cost of operation and maintenance is high。 

 
Fig. 1 Structure Diagram of electromagnetic constant current continuous dosing device 

The core of the improved plunger type charging device is the charging technology and the 
advantage hydraulic valve. The flow rate can be adjusted in real time according to the well 
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conditions and the characteristics of the charging agent, thus realizing continuous and 
quantitative charging, the anti-retreading and single-flow Valve is added to prevent the 
wellbore fluid from entering the charging device, and the pressure resistance level of the 
charging device is increased (≤6.4 MPA) . The hydraulic plunger driver replaces the 
electromagnetic actuator, and the PVC storage tank replaces the pressure vessel tank, the utility 
model extends the service life of the device and reduces the purchase and maintenance cost. 
The flow of the plunger type charging device is shown in figure 2. 

 
Fig. 2 flow diagram of plunger type continuous dosing device. 

2. On-the-spot tracking and contrast experiment before and after the 
improvement of the dosing device 

The density of crude oil in the old block of Honggang District is 0.8546 GCM3, and the viscosity 
of crude oil is 8.3 MPAAT 50 °C. S, the freezing point is 30 °C. Ground Treatment System: The 
pipeline from oil production team to metering room is made of glass fiber reinforced plastic, 
and the pipeline material in each metering room is made of carbon steel, and the pipeline 
material in the injection room is made of 16Mn low temperature carbon steel. Six well groups 
and surface oil-water-gas treatment systems in the old block of Honggang District. The main 
technological process is as follows: the produced fluid from the wellhead is transported to the 
oil gathering pipeline between metering stations by mixing water at 50 ~ 60 °C, the metering 
of a single well can be realized through the metering tank, and the dosing device is installed 
after the metering tank to add the medicine, the charging device adopts a plunger pump as the 
driving unit, and a single-flow Verre is installed to prevent the return of the fluid, the fluid then 
goes to the gas-liquid separator to realize the gas-liquid separation, and the gas can be detected 
by H2s at the associated gas pipeline, thus reflecting the operation of the charging device, the 
liquid is transported to the oil production team through the external pipeline, and the water 
after oil-water separation is tested for residual concentration of corrosion inhibitor and SRB, 
according to the results of H2s, residual concentration of corrosion inhibitor and SRB, we can 
know whether the protective effect of corrosion inhibitor is effective or not. Then, the dosing 
amount is adjusted by plunger pump to track and evaluate whether the dosing device meets the 
anti-corrosion requirement of the ground pipeline. 

3. Analysis of experimental data  

H2S gas analysis practice shows that H2S gas will decrease with the increase of inhibitor dosage. 
The hydrogen sulfide content in the associated gas was determined by using a rapid detection 
device called as drager hand pump combined with a rapid detection tube in the associated gas 
pipeline. The reaction principle is: H2S + PB2 + → PbS + H2 + when the sampling port of the 
pipeline has hydrogen sulfide, hydrogen Sulphide reacts with Lead Ion to produce lead sulphide, 
which is colored for Light Brown substance. The concentration of hydrogen sulphide can be 
judged by the scale of color development, thus whether the dosage of corrosion inhibitor can 
meet the requirements of corrosion protection[8-12] .in the case of not meeting the requirements 
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by adjusting the pump stroke and frequency to increase the injection; Rrager rapid detection 
Tube, hand pump as shown in figure 3. 

  
Fig. 3 H2S rapid test hand pump, Test Tube 

The analysis and detection of the residual concentration of corrosion inhibitor selects 6 well 
groups to carry on the contrast experiment, the first 3 well groups use the original 
electromagnetic constant current type medicine adding device, the last 3 well groups use the 
improved plunger type medicine adding device, the corrosion inhibitor content in the produced 
solution was detected. The results are shown in Table 1. 

Table 1 corrosion inhibitor content table of produced solution 

Well Group, 
designed to 

add drug 
concentration, 

corrosion 
inhibitor 

concentration 
(PPM) in the 

sample 

Well Group, 
designed to add 

drug 
concentration, 

corrosion 
inhibitor 

concentration 
(PPM) in the 

sample 

Well Group, designed to add drug concentration, 
corrosion inhibitor concentration (PPM) in the sample 

1d 2d 3d 4d 

1# 100ppm 134 110 98 77 

2# 100ppm 150 98 89.5 120 

3# 100ppm 88 118 77 108 

4# 100ppm 115.5 106 98 101 

5# 100ppm 128 112 115 121 

6# 100ppm 104 114.5 107 116.5 

According to the data of flow calibration and residual corrosion inhibitor concentration 
detection, it can be seen that the corrosion inhibitor concentration is stable near 100 PPM after 
the improvement of the device, and continuous corrosion inhibitor injection has been realized, 
which can meet the requirements of pipeline corrosion protection and run smoothly, according 
to the test results, the control system of the device can be optimized and adjusted to achieve 
continuous quantitative dosing. 3. When there are high SRB (SRB) in the mixed water, the 
sulfate ion can be reduced to the bivalent Sulfur Ion, which reacts with Fe to Form Iron Sulfide 
(FeS, FexSy) and accelerates the electrochemical corrosion By-product H2S is a poisonous and 
harmful gas, which can cause poisoning to operators and corrosion to production equipment, 
and must be treated to ensure normal production. Bactericides of the same concentration and 
the same dose were added into three electromagnetic constant current dosing devices and 
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three plunger dosing devices, and the bacteria culture and testing were carried out respectively 
on the outlet mixed water of six well groups in the old block of Honggang District, the 
performance of bactericidal rate after using corrosion inhibitor is evaluated. The test results 
are shown in Table 2. Table 2 SRB levels in produced liquid 

In well 
group 

dosing 
concentration(ppm) 

in growth 
index 

the bactericidal 
rate(indivual) 

the number of 
SRB(%) 

1# 
0 333220 667  

100 0 0 100 

2# 
0 333160 450  

100 312000 11.5 99.97 

3# 
0 333000 250  

100 321000 15 94.00 

4# 
0 333200 950  

100 0 0 100 

5# 
0 333100 450  

100 0 0 100 

6# 
0 333000 250  

100 0 0 100 

According to the experimental data, the plunger type dosing device can accurately realize the 
addition of bactericide. Conclusion (1) the corrosion prevention measures in the old area of 
Honggang District were taken by injecting bactericide and corrosion inhibition, which included 
H2S detection, residual concentration detection of corrosion inhibitor and SRB detection. (2) 
the improved plunger dosing device can precisely control and adjust the dosage of bactericide. 
The result of field follow-up evaluation shows that the technology can meet the field application 
requirements and has wide adaptability. (3) the whole detection result truly reflects the change 
of the corrosion condition in the pipeline, which provides the engineering guarantee for the 
anti-corrosion system of the pipeline surface construction in the oil field, and also provides the 
engineering basis for the anti-corrosion construction of the pipeline surface similar to the oil 
and gas drive storage and transportation. 
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