MODULE 1 MATERIALS
Petroleum Data Analytics with Python

4. Summative Assessment - Module 1
Module 1 has one summative assessment package with two aligned parts. Part A checks conceptual understanding and basic calculations. Part B verifies that the learner can implement the same ideas in Python. Passing threshold: 80% on each graded component. Recommended attempts for Part A: up to 3 or according to platform policy.
	Part
	Assessment
	Weight
	Estimated time

	A
	Graded theory and calculation quiz
	30%
	15-20 min

	B
	Well Production KPI Calculator coding assignment
	70%
	45-60 min



Part A - Graded Quiz
Question 1. A well produces 100 m³/day of oil and 25 m³/day of water. What is the Water Cut?
A. 125%
B. 20%
C. 25%
D. 80%
Correct answer: B. Water Cut = 25 / (100 + 25) × 100 = 20%.

Question 2. Which sequence best represents a petroleum-data workflow?
A. Calculate KPI -> ignore data quality -> recommend -> collect more data.
B. Visualize -> recommend -> collect data -> change units.
C. Collect data -> recommend immediately -> validate only if the recommendation fails.
D. Collect data -> validate/clean -> calculate KPIs -> visualize -> interpret -> recommend.
Correct answer: D. A defensible workflow validates data before calculation and interpretation.

Question 3. A well produces 9,000 m³/day of gas and 150 m³/day of oil. Which KPI directly compares these two rates?
A. Cumulative oil
B. Water Cut
C. GOR
D. Coefficient of variation
Correct answer: C. GOR compares gas production to oil production.

Question 4. A pressure value is recorded as 145 bar. Which variable name is the clearest?
A. pressure_bar
B. value
C. pressure_psi
D. p1
Correct answer: A. The name should communicate both the parameter and unit.

Question 5. What is the main reason to use a function for Water Cut calculation?
A. To replace the need for unit checks.
B. To apply the same validated formula consistently to different wells or days.
C. To guarantee all inputs are correct.
D. To convert a list into a database.
Correct answer: B. A function improves reuse and consistency; input quality still needs checking.

Question 6. A decreasing oil-rate trend is enough by itself to justify an immediate operational change.
A. True
B. True, if the decline continues for several consecutive days
C. False
D. Only if the well name is known
Correct answer: C. A trend should be validated and interpreted with operating context before action.

Question 7. A one-week oil-rate list contains [120, 118, 115, 112, 109, 106, 102]. What does a loop allow the learner to do?
A. Guarantee that no daily value is missing.
B. Determine reservoir permeability without additional data.
C. Convert the list into a string automatically.
D. Process each daily value using the same logic.
Correct answer: D. Loops repeat a defined operation over the values in a sequence.

Question 8. Which plot is usually most appropriate for showing oil rate over time?
A. Line plot
B. Pie chart
C. Scatter plot with unrelated x-values
D. Single bar without a time axis
Correct answer: A. A line plot preserves the time sequence and makes trends visible.
Question 9. Why is mixing bar and psi without conversion dangerous?
A. Pressure units do not affect calculations if values are positive.
B. The units only change the appearance of a chart.
C. The numbers represent different pressure scales and can produce a wrong engineering conclusion.
D. Python refuses to store two units in variables.
Correct answer: C. Unit mismatch changes the numerical meaning of the data.

Question 10. Water Cut increases from 18% to 39% while oil rate decreases. What is the best first response?
A. Remove all Water Cut values above 30%.
B. Validate the data and operating context, then investigate possible causes.
C. Increase oil rate in the dataset to smooth the trend.
D. Assume water breakthrough is confirmed.
Correct answer: B. The pattern warrants investigation, but validation comes before diagnosis.

Question 11. Which output is most useful from a beginner engineering script?
A. Only the raw number with no label.
B. A screenshot of the code without output.
C. A variable name without its calculated value.
D. A readable result with parameter name, value and unit.
Correct answer: D. Clear output supports checking and communication.

Question 12. Which statement best describes the role of engineering interpretation?
A. It connects calculated results with physical and operational context before recommending an action.
B. It is replaced by plotting libraries.
C. It is optional if the Python code runs without errors.
D. It is only needed for economic calculations.
Correct answer: A. Correct code is necessary, but engineering meaning comes from interpretation.

Part B - Coding Assignment: Well Production KPI Calculator
Scenario: Well A-17 produces 120 m³/day of oil, 30 m³/day of water and 8,400 m³/day of gas. Wellhead pressure is 145 bar. Write a short Python script that converts these inputs into a readable engineering summary.
Instructions
Create clear variables for well name, oil rate, water rate, gas rate and wellhead pressure. Include units in variable names where practical.
Calculate Water Cut in percent.
Calculate GOR as gas rate divided by oil rate, using m³/m³ for the provided units.
Convert wellhead pressure from bar to MPa using 1 bar = 0.1 MPa.
Use at least one if statement to flag a condition such as Water Cut above 30%.
Print a readable summary containing the well name, calculated values and units.
Write 2-3 sentences interpreting the result and stating one reasonable next step or additional check.
Submission
Python file (.py) or approved Course Builder/Lab submission.
Short engineering interpretation in the assignment text field or at the end of the script as comments.
Rubric
	Criterion
	Weight
	What earns full credit

	Correct petroleum calculations
	35%
	Water Cut, GOR and pressure conversion are correct and use the stated inputs.

	Python implementation
	20%
	Readable variables, correct operators, formatted output and code that runs.

	Conditional check
	10%
	At least one relevant if statement is implemented correctly.

	Engineering interpretation
	25%
	Interpretation is consistent with the results, states limitations/context and proposes a reasonable next check.

	Clarity and organization
	10%
	Code and output are easy to read; units and labels are clear.


Self-check before submission
My script runs without errors.
Every calculated quantity has a clear unit.
I checked whether the result is physically reasonable.
My interpretation does not claim more than the available data supports.
