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1.0 – Getting Started 

This document describes the jar placement module within Innova Engineering and details the steps 

required to correctly utilise its functionality. 

 

1.1 – Units 

 Units: Ensure that all of the units are correctly selected, based on requirements. 

 

 

1.2 – Jar Placement Data Input Sequence 

It is suggested that data is input in the following order to increase input efficiency. This is however, 

just a guide and the user can deviate from this sequence should they wish. 

1. Input data in the Drill String table. 

2. Input data in the Components Details table for each component. 

3. Input the Well Geometry 

4. Input the Mud Weight 

5. Input the survey data into the Well Plan or Actual Surveys table. 

6. Input the Flow Rate 

7. Input the Calc Depth in the Torque and Drag section 

8. Input WOB Rotate 

9. Input Block Weight 

10. Input Overpull if applicable 

11. Select Tools > Jar Placement 
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1.3 – Required Inputs 

To utilise the jar placement functionality, the following inputs are required.  

Drill string, Well Geometry & Fluids Tab 

 Drill String: Input the assembly as accurately as possible including the drill pipe to surface 

(note, for the last component e.g. DP to surface, the user does not have to input the exact 

length as the program will do this automatically based on the calculation depth. Inputting a 

nominal value of 10 is fine). Note that once a component type has been selected, it is possible 

to right click on the line and choose "select from Library", which will open the components 

library. The user can then select the appropriate component and insert it directly into the drill 

string grid. 

 
 Bit TFA: The bit TFA is required to calculate the pressure drop at the bit, which is used in the 

pump open force calculation. This is entered in the bit component details section. 

 

 Mandrel Area: The mandrel area of the jar. Sometimes referred to as the pump open area. 

Used when calculating the pump open force. This needs to be input in the jar component 

details section. 

 

 Stroke Length: The Free Stroke length of the jar. The stroke length of the jar controls the 

amount of time it takes for the hammer to hit the anvil, the longer the stroke the more time 

the hammer has to accelerate. Typical stroke lengths vary between 7 – 12”. It should be noted 

that the stroke length reported by the manufacturers is usually the total stroke length and 

should be halved for the purposes of this calculation. This needs to be input in the jar (and 

accelerator if included) component details section. 

 Well Geometry: Input casing, liner, riser and open hole details including depths and ID's. For 

open hole, the ID is the OD of the bit. Note that the user should only enter the well geometry 

which is relevant for the section in question and should not enter the entire casing string here. 
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The open hole MD value entered here, is the value used for Hole Depth in the jar placement 

dialog, which dictates the deepest bit measured depth used in the neutral point results. 

 

 Mud Weight: This is required for calculating the buoyancy factor. 

 

Surveys Tab 

 Survey Selection: Jar placement calculations will be run using plan or survey data entered in 

the Well Plan table. In the absence of data in the Well Plan table, data from the Actual Surveys 

table will be used. Data can be input as measured depth, inclination 

and azimuth in both the Actual Surveys and Well Plan sections, and 

the program will generate the rest of the numbers using whichever 

survey calculation method has been selected (Minimum Curvature Default). Jar placement 

cannot be run against surveys input in the RAW surveys table. Either enter the plan or surveys 

manually, import them or copy and paste the data directly into the cells.  

Engineering Parameters Tab 

 Flow rate: If manual flow increment is selected, the first flow rate entered will be used in the 

calculation. If the automatic range is selected, the flow rate entered in line 3 will be used. The 

flow rate is used in the Pump Open Force calculation. 

 Torque and Drag Calc Depth: The value input here will dictate the bit measured depth used 

in the Jarring Results table. 

 WOB Rotate: The value input here will display in the WOB cell in the Jar Placement dialogs 

Drilling Data section. This is used in the neutral point calculation. 

 Block Weight: Block weight entered here will be added to the values in the HKLD Fire column 

in the Jarring Results section. 

 Overpull: If no overpull is specified the jarring results will be calculated for an overpull up to 

500 klbs (250 Tons). If an overpull is specified the jarring results will be calculated up to the 

overpull value x 2 
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2.0 – Running the Calculation 

Once the user has entered all the required inputs, the jar placement calculations are carried out 

automatically when the user opens the Jar Placement dialog via Tools > Jar Placement or selecting the 

icon from the toolbar. 
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3.0 – Jar Placement Dialog 

 

The Jar Placement dialog displays all the information and results relevant to the jar placement module. 

 

3.1 - Drill String 

 

Non-editable display of the drill string entered in the Drill String section of the main UI. Jars are 

highlighted in green and accelerators in orange. 



Doc #: IDI06-010W 
Rev: 1.1 
Issued:22/08/19 

Page 8 of 16 
 

3.2 - Jar Data 

 

Non-editable display of the jar and accelerator component details entered in the Drill String section 

of the main UI. Only Stroke and Mandrel Area affect the jar placement results. All other cells are for 

reference only. 

 Stroke: This is the free stroke length and is used in the impact and impulse calculations. 

 Mandrel Area: Is used in the pump open force calculation. 

3.3 - Drilling Data 

 

Non-editable display of drilling data used in the jar placement calculations. 

 Hole Depth: Value taken from the deepest MD entered in the Well Geometry section of the 

main UI. Dictates the deepest depth that the neutral point calculation is run. 

 Mud Weight: Value from the Fluid Properties, Mud Weight cell. Used in the buoyancy factor 

calculation. 

 Buoyancy Factor: Calculated using the below formula. 

BF = 1 – (MW/k) 

Where BF is buoyancy factor, MW is mud weight and k is a (mud weight unit dependant) 

constant. Buoyancy factor is used in the neutral point and jarring results calculations. 

 Flow Rate: Value from the Engineering Parameters tab. If manual flow increment is selected, 

the first flow rate entered will be used in the calculation. If the automatic range is selected, 

the flow rate entered in line 3 will be used. Used in the pump open force calculation. 

 WOB: Value from Torque and Drag sections WOB Rotate cell. Used in the neutral point 

calculation. 

 Hole Size: Value from Well Geometry, Open Hole, ID cell. Used in the Jar Size Check and 

Jarring Results calculations. 

 Inclination at Bit: Interpolated inclination from the survey listing at the Hole Depth. Used in 

the Weight Below Jar BHL (Air)/(Mud) calculation. 
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3.4 – Jar Checklist 

 

Non-editable display of calculated data. 

 Jar Size Check: A pass or fail check based upon the jar size and the hole size. This is to 

confirm that the correct OD jar has been chosen for the given hole size. Note that a Fail in 

this cell has NO effect on the jarring calculations, which will be run regardless. All this cell 

does is highlights to the user if the size of the jar selected is suitable for the hole size based 

on a checklist which can be fully edited by the user. This is a warning and no more. 

 Jar is in: TENSION or COMPRESSION. Based upon the input data, this cell shows whether the 

jar is currently in tension or compression. 

 Weight Below Jar Vertical (Air): The weight below the jar in a vertical well in the absence of 

a drilling fluid. Calculated by the sum of the component weights (input in the Drill String 

section of the main UI) beneath the jar. 

 Weight Below Jar Vertical (Mud): The weight below the jar in a vertical well, taking in to 

account the buoyancy effect of the drilling fluid. Calculated by multiplying the Weight Below 

Jar Vertical (Air) by the buoyancy factor. 

 Weight Below Jar BHL (Air): The weight below the jar at the bottom hole location (the bit 

depth) in the absence of a drilling fluid. Calculated by multiplying the Weight Below Jar 

Vertical (Air) by the cosine of the Inclination at Bit. 

 Weight Below Jar BHL (Mud): The weight below the jar at the bottom hole location (the bit 

depth), taking in to account the buoyancy effect of the drilling fluid. Calculated by 

multiplying the Weight Below Jar Vertical (Mud) by the cosine of the Inclination at Bit. 

 Pump Open Force: The force generated by the flow of drilling fluid through the BHA that 

acts to open the jar. Calculated by the bit pressure loss multiplied by the Mandrel Area. 

 Neutral Point: The MD of the point in the drill string that transitions from compression to 

tension based upon the input data. This is directly affected by the WOB. 

 Jar to Bit: The distance from the top of the jar to the face of the bit. 

 Accelerator to Bit: The distance from the top of the accelerator to the face of the bit. 
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3.5 – Pump Open Force Chart 

The pump open force chart displays the pump open force versus the flow rate. The green vertical 

line depicts the currently selected flow rate. 

For details on adjusting the chart settings see Appendix A – Context Menu. 

 

3.6 – Neutral Point Road Map 

The neutral point chart is a neutral point road map, which shows the WOB to avoid at every depth 

along the well path. The centre of the red area represents the neutral point. The red section represents 

a ±5% safety margin, and the orange area represents a ±10% safety margin. This gives the personnel 

on the job a WOB range to avoid for any given MD along the entire well path. Note that the 5% and 

10% margins are the default values, but these can be changed based on user requirements via the 

settings menu. 

For details on adjusting the chart settings see Appendix A – Context Menu. 
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3.7 – Jarring Up Chart 

The jarring up chart displays the calculated jarring up impulse and impact at the jar, versus hook load. 

For details on adjusting the chart settings see Appendix A – Context Menu. 

 

3.8 – Jarring Down Chart 

The jarring down chart displays the calculated jarring down impulse and impact at the jar, versus hook 

load. The area shaded in red indicates the hook load range in which the string is modelled as being 

helically buckled. The buckling will occur at some point in the drill string above the jar and simply 

indicates that it may not be possible to transmit the required weight to cock / fire the jar. This range 

is indicated in the jarring results table by lines highlighted in Orange. 

For details on adjusting the chart settings see Appendix A – Context Menu. 
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3.9 – Jarring Results Table 

 
The jarring results table showing the results of the jarring calculations. These results are the source of 

the data that is plotted in the Jarring Up and Jarring Down charts. Note, that in the jarring down 

section of the results table, any lines which are highlighted in orange, indicate the hook load range in 

which the string is modelled as being helically buckled. The buckling will occur at some point in the 

drill string above the jar and simply indicates that it may not be possible to transmit the required 

weight to cock / fire the jar. This range is represented in the jarring down chart by the red shaded 

area. 

 HKLD @ Fire: The surface hook load used to fire the jar This takes in to account the string 

weight and pick up forces which need to be overcome before the jar starts to have overpull 

applied. The calculation assumes CHFF 0.15 and OHFF 0.25. 

 OP @ Surf: The overpull registered at surface for a given hook load. 

 OP @ Jar: The overpull at the jar for a given hook load. This takes in to account the effects of 

drag. 

 Wt @ Surf: The weight registered at surface for a given hook load. 

 Wt @ Jar: The weight at the jar for a given hook load. This takes in to account the effects of 

drag. 

 Impact @ Jar: The impact at the jar resulting from the jar firing when the associated hook load 

is registered at surface. Calculated utilising the length of the drill collars above the jar, the 

stroke length of the jar, the overpull/weight applied and the drag in the hole. 

 Impulse @ Jar: The impulse at the jar resulting from the jar firing when the associated hook 

load is registered at surface. Calculated as the integral of impact force with respect to time. 

 Impact @ SP: The impact at the stuck point (the bit) resulting from the jar firing when the 

associated hook load is registered at surface. Calculated utilising the length of the drill collars 

above the jar, the stroke length of the jar, the overpull/weight applied, the drag in the hole 

and the distance between the jar and the stuck point. 

 Impulse @ SP: The impulse at the stuck point (the bit) resulting from the jar firing when the 

associated hook load is registered at surface. Calculated as the integral of impact force with 

respect to time.  
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4.0 – Outputs 

Within the Jar Placement dialog, the user can output the following via the File Menu: 

 Jar placement report 

 The jarring results table data 

 Any of the charts present. 

 

4.1 - Print Report 

The user selects File > Print Report. This generates a report which can be saved to pdf format. 

 

The report includes all the data and charts displayed within the Jar Placement dialog. 

4.2 - Print Results Grid to Text File 

Exports the data in the Jarring Results table in a .txt file format. 

 

4.3 - Export Charts 

Additionally, the user can export any of the charts individually using the right click context menu and 

selecting Export Dialog. For more information on exporting charts see Appendix A – Context Menu. 
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5.0 – Settings Menu 

The settings Menu gives the user access to the Jar Placement Settings dialog. 

 

The Jar Placement Settings dialog is where the user can adjust the jar check size and neutral point 

chart safety factors. 

 

Jar Check Size: The user can enter the jar sizes and the relevant minimum and maximum hole sizes 

the jars are suitable to be run in. This information will be displayed on the main Jar Placement dialog 

in the jar checklist section. These sizes will also be used by the program for the Jar Size Check, where 

the user will be informed if the jar they have entered into the drill string is suitable, based on the hole 

size selected. 

Neutral Point Safety Factors: The safety factors entered here are represented on the neutral point 

chart on the main Jar Placement dialog.  

 Safety factor 1 is represented by the red highlighted area 

 Safety factor 2 is the orange area displayed on either side of the neutral point line.  

The default values are 5% and 10% respectively but can be changed here, as per the user’s 

requirements. 

Impulse/Impact Charts X Axis Hookload: When checked, the X axis of the Jarring Up and Down charts 

will represent the Hookload at surface. If unchecked, the X axis will represent the relevant Overpull 

(Jarring Up) and Slack Off (Jarring Down) values. 
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Appendix A – Context Menu 

 

The context menu is available in every plot by right clicking anywhere on the plot. This allows the user 

to change certain aspects of the plot based on their requirements. It should be noted that almost all 

of the functions available in this menu, are also available in the Chart Properties. 

Viewing Style – Allows the user to select the desired Chart style. 

Border Style – Allows the user to select the desired Border style of the chart. 

Font Size – Allows the user to select the desired font size, which will affect all fonts on the chart 

including title and axis labels. Large, Medium or Small. 

Plotting Method – Allows the user to select the way the line is plotted: Point, Line, Bar, Points + Line, 

Spline Area. 

Data Shadows – Allows the user to select between off, shadow and 3D. 

Grid Options – Allows the user to change the grid options in the chart. 

Mark Data Points – Adds the data points relating to the data labels  

Undo Zoom – Resets the zoom on the chart. Pressing the Z button has the same effect. 

Maximise – Maximises the chart to fill the screen. Escape button exits this view. 

Customization Dialog – Opens a dialog with more user definable chart options. 

Export Dialogue – Allows the user to Export the chart using multiple image formats: EMF, WMF, BMP, 

JPG and PNG. The user has 3 options: 

 Clipboard: exports directly to clipboard, allowing images to be quickly added to word, excel & 

PowerPoint documents 
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 File: Creates an image file of the chart which can be used on its own or imported into any 

suitable document 

 Printer: Sends the chart to the printer 

The user can also choose the relevant Width, Pixels and DPI to use for the export. For Clipboard and 

File options, Pixels is the only available selection. When Printer is selected, the Millimeters, Inches and 

Points options become available to select. 

 


