
INSTRUMENT LOOP CHECKING – TOP 50
INTERVIEW QUESTIONS & ANSWERS

admin@instrunexus.com

www.instrunexus.com

Instrument Loop Checking – Top 50 Interview 
Questions & Answers
1. What is instrument loop checking?

Instrument loop checking is the process of verifying the complete signal path and functionality of an 

instrument loop, from the field device (transmitter, switch, valve, etc.) through cables, junction 
boxes, marshaling panels, I/O cards, and up to the Distributed Control System (DCS) or Emergency 
Shutdown System (ESD). It ensures that the instrument is correctly installed, wired, calibrated, and 

communicating properly with the control system.

2. Why is loop checking important?

Loop checking ensures the integrity of measurement and control. Any wiring mistake, polarity issue, 
wrong termination, signal loss, or configuration error can cause plant upsets, unsafe conditions, or 
even accidents. It’s the final verification before plant startup.

3. When is loop checking performed?

It is usually performed after installation and pre-commissioning activities are complete and before 
plant commissioning. This ensures the loop is ready for safe operation when the process goes live.

4. What documents are required for loop checking?

Instrument Index (for loop identification).
P&IDs (to verify functional requirements).
Loop Diagrams (to check wiring & terminations).
Hook-up drawings (for installation).
Cable schedule (to trace signal path).
I/O list (for control system configuration).
Cause & Effect (C&E) diagrams (for ESD/fire & gas loops).

5. What is a “loop diagram” and why is it critical?

A loop diagram shows the complete wiring and signal path of a single instrument loop, including field 

devices, junction boxes, marshaling panels, I/O cards, and DCS/ESD terminals. It is critical because it 
acts as the reference document during loop checking.
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6. What is the difference between cold loop checking and hot loop checking?

Cold loop checking: Verifies wiring continuity and correctness using simulation (without live 
process). Example: simulating a 4–20 mA signal from a transmitter using a hand-held calibrator.
Hot loop checking: Verifies the loop during live plant operation with the actual process variable. 
Example: monitoring a transmitter’s live pressure reading during plant startup.

7. How do you perform loop checking for an analog transmitter (4–20 mA)?

Isolate transmitter from process (if required).
Connect a hand-held calibrator to simulate input.
Inject 4, 12, and 20 mA signals.
Verify signal reading at junction box, marshalling, I/O card, and DCS display.
Correct any discrepancies (scaling, polarity, loose connection).

8. What tools are required for loop checking?

Hand-held calibrators (mA source, pressure calibrator, temperature calibrator).
Multimeter.
Loop tester.
HART communicator / Fieldbus communicator.
Walkie-talkies (for coordination between field & control room).
Documentation (loop diagrams, check sheets).

9. How is loop checking done for a pressure transmitter?

Apply test pressure using a deadweight tester or pressure calibrator.
Compare transmitter output with applied pressure.
Verify signal at DCS matches expected reading.
Check range, zero, span, and linearity.

10. How do you check a control valve loop?

Command valve from DCS (open/close, percentage).
Verify valve movement physically in the field.
Check feedback signal (positioner).
Confirm valve action matches control system command (air-to-open/air-to-close).

11. What is the importance of “as-found” and “as-left” records?

As-found: Records condition of loop before adjustment.
As-left: Confirms condition after adjustment and calibration.
 They ensure traceability, accountability, and audit compliance.

12. What is a “loop folder”?

A loop folder is a package containing all relevant documents for a specific loop (P&ID extract, loop 
diagram, datasheet, check sheet, calibration certificate). It serves as the reference during loop 
checking.

13. What are typical errors found during loop checking?

Wrong cable termination.



Reversed polarity.
Cross-wiring between loops.
Missing shields/grounding.
Incorrect I/O configuration in DCS.
Calibration errors.
Loose connections.

14. What is continuity check in loop testing?

It ensures that the electrical signal path is complete and correct from the field device to the control 
system. A multimeter or megger is used to test continuity and insulation resistance.

15. What is the role of the control room operator during loop checking?

The operator verifies the signal on the DCS/ESD screen when the field technician simulates or 
applies signals. Communication between field and control room is crucial.

16. What is meant by “end-to-end signal verification”?

It confirms that a signal generated by the field device (or simulation) reaches the final point in the 
control system without distortion, loss, or error.

17. How are digital inputs checked?

By simulating the field device state:

Closing/opening a switch.
For SOV, energizing/de-energizing coil.
Control room confirms correct status (ON/OFF).

18. How are digital outputs checked?

By commanding output from DCS (e.g., start a pump, open a valve) and verifying actual field 

response.

19. What safety precautions must be followed during loop checking?

Obtain work permits (PTW).
Ensure process isolation.
Use intrinsically safe equipment in hazardous areas.
Coordinate with operations team.
Tag equipment under test.

20. What is a simulation plug?

It is a test device used to inject simulated signals into the loop (e.g., for ESD input/output testing) 
without disturbing live field equipment.

21. How is loop checking performed for Fire & Gas detectors?

Use test gas (for gas detectors).
Apply flame/heat/smoke for respective detectors.
Verify alarm/trip in control system and C&E logic.



22. How is loop checking different in DCS vs ESD?

DCS loops: Focus on measurement accuracy and control response.
ESD loops: Focus on safety, ensuring correct trip and shutdown action as per C&E matrix.

23. What is “loop preservation”?

After loop checking and before commissioning, some loops may be preserved (tagged and isolated) 
to protect equipment until actual startup.

24. What is meant by “loop signature”?

It is the unique response characteristic (accuracy, linearity, scaling) of a loop recorded during loop 
checking for reference.

25. What is the difference between calibration and loop checking?

Calibration: Ensures the field device output matches applied input (device-level).
Loop checking: Verifies the entire signal path including wiring and DCS (system-level).

26. What is “point-to-point checking”?

It verifies each cable termination from one end to the other, ensuring no cross-connection.

27. What is meant by “loop test sheet”?

It is a form used to record test steps, observations, and approvals for each loop. It includes checklist 

items, test values, signatures of technician and engineer.

28. What is the role of HART communicator in loop checking?

It allows reading, configuring, and simulating smart transmitter signals (digital & analog). Useful for 
trimming, range setting, and diagnostics.

29. What is difference between analog input (AI) and analog output (AO) loop checking?

AI: Verifies measurement (transmitters → DCS).
AO: Verifies command signal (DCS → control valve, VFD).

30. How do you handle loop checking for smart transmitters (Foundation Fieldbus/Profibus)?

Use Fieldbus communicator.
Check device addressing, segment power, termination resistors.
Verify communication with control system.
Perform live value simulation.

31. How do you verify shield continuity in instrument cables?

Check that shields are properly grounded at one end (control room side), not both, to avoid ground 
loops.

32. What is the typical manpower requirement for loop checking?



1 field technician.
1 control room operator.
1 supervisor/engineer.
 Sometimes multiple teams work in parallel for efficiency.

33. What is the difference between SAT and loop checking?

SAT (Site Acceptance Test): Overall system validation including logics.
Loop checking: Individual loop verification (field to control room).

34. What is a “loop discrepancy report”?

It records any deviation found during loop checking (e.g., wrong range, cable issue). It must be 
resolved before loop closure.

35. What are typical test points in a loop?

Field device terminal.
Junction box terminal.
Marshalling panel terminal.
I/O card terminal.
DCS display.

36. What are the acceptance criteria for loop checking?

Signal accuracy within tolerance.
Correct wiring.
No noise or drift.
Correct DCS configuration.
Successful simulation results.

37. How do you loop check a vibration probe?

Use a signal simulator for vibration sensors.
Verify probe calibration with shaker table (if available).
Check reading at DCS/monitoring system.

38. How is loop checking performed for RTD/thermocouples?

Use temperature calibrator or dry block calibrator.
Simulate resistance (RTD) or mV (thermocouple).
Verify reading at DCS matches applied value.

39. How do you loop check a MOV (Motor Operated Valve)?

Command open/close from DCS.
Verify valve movement and limit switch feedback.
Ensure torque and travel limits are correctly set.

40. What is the importance of tagging during loop checking?

Tags (Loop tags, cable tags, terminal tags) help trace and avoid mistakes. Mis-tagging is a major 

source of errors.



41. What are typical problems faced during loop checking?

Communication issues between field & control room.
Missing documents.
Uncalibrated devices.
Wrong I/O mapping.
Power supply not available.

42. How is loop completion confirmed?

When the loop passes all checks, signatures are obtained from both commissioning engineer and 

client representative, and the loop is marked as “closed.”

43. What is the role of punch list in loop checking?

Any incomplete work (missing glands, improper grounding, loose supports) is noted in punch list for 
rectification before final acceptance.

44. What is the typical duration for checking one loop?

Simple analog loop: 30–45 minutes.
Complex control valve or ESD loop: 1–2 hours.

45. What are the differences between green tag and red tag in loop checking?

Green tag: Loop successfully checked and accepted.
Red tag: Loop not yet complete or failed.

46. How do you check instrument earthing during loop checking?

Measure resistance to ground, verify shield termination, and check continuity of earth conductors.

47. How do you check alarm loops?

Simulate alarm condition (low/high).
Verify alarm appears in control system with correct priority, text, and color.

48. How is loop checking documented?

Check sheets signed by technician and engineer.
Calibration reports attached.
Test results stored in database or commissioning software.

49. How does loop checking contribute to plant safety?

It ensures that instruments and protective devices (ESD valves, fire detectors, trips) will respond 
correctly during emergencies, preventing accidents.

50. What is the final step after loop checking?

The final step is handover to commissioning team with all documentation, signed check sheets, and 
punch list clearance. This ensures the loop is ready for live operation.




