
formulas and calculations for drilling
production and workover
Formulas and calculations for drilling production and workover are essential components of
the oil and gas industry. These calculations help engineers and production managers optimize drilling
operations, assess the potential of new wells, and manage existing ones effectively. Understanding
these formulas is crucial for maximizing efficiency, reducing costs, and ensuring safety during drilling
and workover operations. This article aims to provide a comprehensive overview of key formulas,
calculations, and considerations involved in drilling production and workover.

Understanding Drilling Operations

Drilling operations involve creating a borehole to extract oil or natural gas from underground
reservoirs. The process includes several phases, such as planning, drilling, completion, and
production. Each phase requires specific calculations to evaluate parameters like well depth, drilling
rate, and expected production rates.

Key Terms and Concepts

Before delving into the formulas, it is important to understand some key terms commonly used in
drilling operations:

- Total Depth (TD): The total vertical depth of the wellbore.
- Measured Depth (MD): The length of the wellbore measured along the drill path.
- Vertical Depth (VD): The vertical distance from the surface to the bottom of the well.
- Rate of Penetration (ROP): The speed at which the drill bit penetrates the rock, usually measured in
feet per hour (ft/hr) or meters per hour (m/hr).
- Mud Weight: The weight of the drilling fluid used, usually measured in pounds per gallon (ppg) or
kilograms per liter (kg/L).

Formulas for Drilling Production

Calculating drilling production involves several essential parameters, including the well's
performance, efficiency, and economic viability. Below are some of the key formulas used in this
context.

Rate of Penetration (ROP)

The rate of penetration is a critical metric in drilling operations. It can be calculated using the
following formula:



\[
ROP = \frac{MD}{T}
\]

Where:
- \( ROP \) = Rate of Penetration (ft/hr or m/hr)
- \( MD \) = Measured Depth (ft or m)
- \( T \) = Time taken to reach that depth (hr)

Drilling Cost Calculation

Estimating the cost of drilling a well is vital for budgeting and financial planning. The total drilling cost
can be calculated with the following formula:

\[
Total \, Cost = (Cost \, per \, Foot) \times (TD) + Fixed \, Costs
\]

Where:
- \( Total \, Cost \) = Total cost of drilling (USD)
- \( Cost \, per \, Foot \) = Average cost of drilling per foot (USD/ft)
- \( TD \) = Total Depth of the well (ft)
- \( Fixed \, Costs \) = Costs that do not vary with depth (e.g., rig mobilization, crew salaries)

Production Rate Calculation

The production rate of a well is essential for estimating its economic value. It can be calculated using
the following formula:

\[
Production \, Rate = \frac{Total \, Volume \, of \, Oil \, Produced}{Total \, Time \, of \, Production}
\]

Where:
- \( Production \, Rate \) = Production rate (barrels per day or bpd)
- \( Total \, Volume \, of \, Oil \, Produced \) = Total oil produced (barrels)
- \( Total \, Time \, of \, Production \) = Time period of production (days)

Estimated Ultimate Recovery (EUR)

The Estimated Ultimate Recovery is a critical parameter that helps forecast the total amount of
recoverable hydrocarbons from a well. The formula is:

\[
EUR = \frac{Q_i}{(1 - e^{-bt})}



\]

Where:
- \( EUR \) = Estimated Ultimate Recovery (barrels)
- \( Q_i \) = Initial production rate (barrels/day)
- \( b \) = Decline rate (1/day)
- \( t \) = Time (days)

Workover Operations

Workover operations involve re-entering a well to enhance production or repair damage. The
calculations involved in workover operations focus on evaluating costs, performance, and the
potential increase in production.

Workover Cost Calculation

The cost of workover operations can vary significantly depending on the complexity of the job. A
general formula to estimate the total cost can be expressed as:

\[
Total \, Workover \, Cost = (Cost \, per \, Day) \times (Duration \, of \, Workover) + Materials \, Costs +
Mobilization \, Costs
\]

Where:
- \( Total \, Workover \, Cost \) = Total cost of workover (USD)
- \( Cost \, per \, Day \) = Daily cost of workover operations (USD/day)
- \( Duration \, of \, Workover \) = Total days taken for the workover (days)
- \( Materials \, Costs \) = Costs of equipment and materials (USD)
- \( Mobilization \, Costs \) = Costs associated with moving equipment to the site (USD)

Production Increase Calculation

One of the primary goals of workover operations is to increase production rates. The increase in
production can be estimated using:

\[
Production \, Increase = New \, Production \, Rate - Old \, Production \, Rate
\]

Where:
- \( Production \, Increase \) = Increase in production (bpd)
- \( New \, Production \, Rate \) = Production rate after workover (bpd)
- \( Old \, Production \, Rate \) = Production rate before workover (bpd)



Considerations for Drilling and Workover Calculations

While formulas and calculations are essential, several factors must be considered to ensure accurate
results in drilling and workover operations:

- Geological Conditions: The type of rock, pressure, and temperature can significantly affect drilling
efficiency and production rates.
- Equipment Selection: The choice of drilling rigs, bits, and fluids impacts both the cost and efficiency
of operations.
- Regulatory Compliance: Ensure that all calculations comply with local regulations and safety
standards.
- Market Conditions: Fluctuations in oil and gas prices can impact the economic viability of drilling and
workover operations.

Conclusion

In summary, understanding the formulas and calculations for drilling production and workover is
crucial for professionals in the oil and gas industry. These calculations not only help in budgeting and
financial planning but also enhance operational efficiency and safety. By mastering these formulas
and considering various influencing factors, engineers and managers can make informed decisions
that lead to successful drilling and workover operations. With advancements in technology and data
analytics, the future of drilling and workover operations will likely become even more efficient,
making it essential for professionals to stay updated on the latest methodologies and practices.

Frequently Asked Questions

What is the formula to calculate the daily production rate of a
well?
The daily production rate can be calculated using the formula: Daily Production Rate (bbl/day) = Total
Production Volume (bbl) / Total Production Time (days).

How do you calculate the Efficiency of a drilling operation?
Drilling Efficiency can be calculated with the formula: Efficiency (%) = (Actual Drilling Time / Planned
Drilling Time) x 100.

What is the significance of the Hook Load formula in drilling?
Hook Load is calculated using the formula: Hook Load (lbs) = Weight of Drill String + Weight of Fluid
in the BOP + Weight of any additional equipment. It helps in assessing the load on the drilling rig.



How is the Rate of Penetration (ROP) calculated in drilling?
Rate of Penetration (ROP) can be calculated using the formula: ROP (ft/hr) = Total Depth Drilled (ft) /
Total Time (hr). This helps in evaluating drilling performance.

What formula is used to estimate the cost of a workover
operation?
The cost of a workover operation can be estimated using the formula: Workover Cost = (Daily Rig
Rate x Total Days) + Materials Cost + Labor Cost + Miscellaneous Costs.

How is the Well Productivity Index (PI) calculated?
The Well Productivity Index (PI) can be calculated using the formula: PI = Production Rate (bbl/day) /
Pressure Drop (psi). This index helps in assessing the efficiency of the well.
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