
System 

• Parameter Input and Selection: 

o You can input all parameters of the pipe in advance so that they can 
be selected from a dropdown menu in the software interface.  

 

o You can add and modify pipe-related parameters by clicking. 

o After selecting the pipe specifications (example shown below) —
material, and thread type — the corresponding numbers will be 
automatically called up.

 

• Real-Time Data Display: 

 



o The system provides real-time monitoring during the make-up 
process, displaying critical data such as torque, turns, and clamp 
pressure. 

o Operators have full visibility and control over the operation, allowing 
for immediate adjustments if necessary. 

• Automated Control Systems: 

o The machine ensures the head rotates smoothly through the run-in 
and ramp phases, stopping promptly at the target torque without 
significant overshoot. 

o Automated software control prevents the head from stopping or 
hesitating during the critical ramp phase, ensuring a smooth and 
efficient process. 

• Post Make-Up: 

 

 

After the make-up, the system and report will show: 



o Graphical Curve: The torque-turns graph appears in the report, 
providing a visual representation of the torque-tu applied throughout 
the make-up process.  

o Torque Values: Maximum, Optimal, and Minimum Torques: For 
example, Max. 9000 & Max. 11000 ft.lb, these values are automatically 
displayed in the corresponding curve positions. 

o Shoulder Torques: Maximum and minimum shoulder torques, such 
as Max. ST7000 & Max. ST500 ft.lb, are shown in the corresponding 
curve positions. 

o Slope Factor: The maximum and minimum slope factors are 
automatically displayed in the corresponding table positions, 
ensuring accurate monitoring and control. 

This detailed post make-up section ensures that every aspect of the make-up 
process is recorded and monitored, providing comprehensive data for quality 
assurance and operational efficiency. 

 

Turns Measurement 

1. We use a rotary encoder, with a resolution at 262,144 PPR. The encoder 
offers extremely high precision, making it suitable for ultra-high-precision 
applications. It provides an angular resolution of approximately 0.001373 
degrees per pulse, which is comparable to a 1/1000-degree encoder. 

 



 

2. The shoulder turns, delta turns and final turns will be accurately recorded. 

 

3. The recording of turns should start recording the number of turns as soon as 
the tool joint or threaded connection begins to engage. Starting at this 
precise moment guarantees that all turns are accurately monitored, ensuring 
the quality and consistency of the connection. 

4. The delta turns which measures between targeted torque values or shoulder 
points will be automatically calculated and used for the slope factor 
calculation. 

 

 

 

 

 

 

 



Torque Measurement 

• We use reaction load-cell or load sensors (tension and pressure sensors) 
/24V/485 communication with an accuracy of 0.0083% FS and repeatability 
of 0.017%. 

 



• For right-hand make-up, measured tension lbs × arm ft = make-up torque 
ft.lb. 

• For left-hand break-out, measured pressure lbs × arm ft = break-out torque 
ft.lb. 

• The final torque and shoulder torque will be accurately recorded. 

• The delta torque will be automatically calculated and used for slope 
calculation. 

 

Determining Shoulder Torque 

• Shoulder torque is determined by high-frequency data collection. The system 
can detect the shoulder torque. 

• An arrow will appear pointing to the shoulder point, displaying the value in 
the curve and table (NEED TO UPDATE). 

 

Judging Connection Quality 

• Based on the values of shoulder torque, shoulder turns, and slope factor, the 
pipe connection can be judged as OK or NO. Also, users can comment on the 
make-up or break-out, which will show on the make-up or break-out report. 

 

Equipment Features and Control 

• Clamping Pressure: 

o The clamping pressure of the tail tong and head tong will 
automatically appear in the interface after being selected from the 
table. 

o This value will be automatically transmitted to the software; the 
software will control the electro-hydraulic proportional valve 
according to the value to stop the pressure in time to prevent 
excessive clamping pressure from damaging the pipe. 

o The real-time clamping pressure value will be displayed in the 
interface. 



• Action Control: 

o Manual mode: use the electric control handle to control each action. 

o Automatic mode: each time a button is pressed, the equipment will 
automatically complete an action until make-up or break-out is 
completed. 

o Click "Start Make" to start the make-up process. 

 Manually operate the handle to move the pipe to the right 
position for the tail tong. 

 Press the button, the make-up process starts automatically. 

 When the shoulder torque is reached, the software 
immediately controls the electro-hydraulic proportional 
valve to reduce the flow to 10%, reducing the speed to 
prevent torque overload and ensure accurate torque 
recording. 

 When the optimal torque is reached, the software 
immediately stops the flow, the two hydraulic motors 
stop rotating, and pressure is maintained for 3 seconds 
to ensure no increase or decrease in torque, and the 
final torque is recorded in the table. 

Hydraulic Motors 

• Two high-pressure plunger hydraulic motors provide rotational power and 
large torque. 

• They drive two small gears to rotate the main gear on the spindle. 

• The two hydraulic motors are installed in balance, which is beneficial for 
applying balanced torque. 

 

Pressure Adjustment 

• The equipment has a manual pressure adjustment valve. 

• For high-quality threads, the software automatically controls the pressure 
without frequent adjustment, generally set at 21Mpa. 



• Even with manual control, the torque is applied by controlling the electro-
hydraulic proportional valve according to the voltage provided by the 
movement distance of the electric handle. 

 

Print Out Report 

• The software automatically records and completes the report in pdf format. 

• All data is automatically saved and can be copied via USB for querying, 
generating curves, and reports. 

• We supports remote online control and free upgrades for customers.  

 

Modify Calibration 

Calibration is essential for the correct operation of the bucking unit, ensuring 
accurate torque application and measurement. Here’s a detailed procedure to 
modify and calibrate the system: 

1. Accessing Calibration Mode: 

o Enter the system password to gain access to the calibration mode. 
This step ensures only authorized personnel can make calibration 
changes. 

o Once accepted, the editable fields will change to black, indicating 
they are ready for modification. 

2. Editing Calibration Table: 

o The calibration table contains columns for applied torque and 
corresponding counts (voltage readings). 

o A red “REC” button will appear next to the current line in the table. 
Click this button to record the current reading (volts, in this case) into 
the right column. 

3. Calibration Procedure: 

o Apply increasing reference torques and record the readings by clicking 
the “REC” button. 



o Ensure that the torque values are accurately recorded in the table. 
Incorrect entries can be deleted, and new points can be inserted 
using the “INS” and “DEL” keys. 

o Once the table is complete, save the values. The data is stored in the 
“INI” file, and a summary can be printed for records. 

4. Repetition for Different Directions: 

o The calibration process must be repeated for both make-up 
(clockwise) and break-out (anti-clockwise) directions to ensure 
accuracy in both operations. 

5. Calibration at Mid-Point: 

o Calibration should be performed at a set point of the stroke. Typically, 
the system is calibrated at the mid-point of the stroke to ensure the 
required torque is reached accurately. 

o Note that the actual torque can vary by as much as +/- 5% at different 
positions of the stroking piston, so mid-point calibration helps 
minimize this variance. 

 

Logging System 

We are planning to develop a logging system to provide detailed comprehensive 
reporting for the make-up and break-out processes of tubular connections. 
Although we have not yet developed a system like this, we have discussed it with our 
software engineers and are confident that we can create it before the machine is 
assembled. 

1. Graphical Representation of Torque and Turns: 

o Torque-Turns Graph: The system will generate a torque-turns graph 
for each make-up sequence. This graph visually represents the torque 
applied throughout the make-up process, allowing operators to see 
the relationship between torque and rotation. 

2. Sequence Overlay: 

o Overlay Functionality: The logging system will include an overlay 
feature that allows multiple sequences to be displayed on the same 



graph. This helps in comparing different make-up sequences and 
identifying any anomalies or inconsistencies.  

 

 

3. Detailed Data Logging: 

o Sequence Information: Each sequence will be logged with detailed 
information including sequence number, operator name, start and 
end times, pipe specifications, and torque values. 

o Shoulder and Final Torque: The system will log the shoulder torque 
and final torque for each sequence, ensuring precise monitoring of 
these critical points. 



 

 

 

4. Multi-Parameter Monitoring: 

o Parameters Monitored: The logging system will monitor and log 
various parameters including shoulder torque, final torque, delta 
turns, and slope factor. Each parameter will be plotted separately for 
detailed analysis. 
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We believe that this advanced logging system will significantly enhance the 
precision, reliability, and efficiency of the make-up and break-out processes for 
tubular connections. 

 

 

 

 


