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Question: 1073

In a pulp mill's consistency transmitter loop, steam condensate causes insulation swelling, with
capacitance rise >20%. Inspection per TAPPI TIP 0404-47 for paper machine. What desiccant integration
dries the insulation?

A. Zeolite bead chain strung, thermal desorption cycle, hygrometer drift <2% RH, record breakthrough
curve in the stock approach flow.

B. Circulate dry N2 purge 50 scfh, dew point -40°C trace, relative humidity RH probe log, document
purge volume in the broke system balance.

C. Embed silica gel rods, RF moisture content NMR, dielectric relaxation time tau <10 ns, archive gel
saturation FTIR in the dryer section audit.

D. Insert molecular sieve packets in conduit, regenerate 200°C vacuum, capacitance bridge monitor to 1
kHz, log adsorption isotherm in the wet end optimization.

Answer: D

Explanation: Molecular sieves actively desiccate without residue in steam-prone areas, with capacitance
monitoring quantifying dryness per TAPPI; isotherm logging tracks capacity, effective for periodic regen
unlike continuous purge energy-intensive.

Question: 1074

In a petrochemical plant undergoing a phased upgrade to comply with the 2024 NFPA 70E updates, a
Level | technician is assigned to verify the labeling of a new intrinsically safe barrier installation in a
hazardous area classified as Zone 1. The technician notices the barrier's nameplate indicates ATEX
certification but lacks the updated ISA-12.27.01 marking for North American compliance. According to
basic safety protocols, what is the first step the technician should take before proceeding with loop
checking?

A. Bypass the barrier and complete the loop check to avoid delaying the project schedule

B. Document the discrepancy in the daily safety log and notify the supervisor immediately

C. Replace the barrier with a stock unit from inventory without further verification

D. Proceed with testing using a multimeter set to low voltage to minimize risk

Answer: B

Explanation: Basic safety protocols for Level I technicians emphasize hazard identification and immediate
reporting of non-conformances to prevent potential ignition sources in hazardous areas. Documenting in
the safety log ensures traceability, aligns with OSHA 1910.147 requirements for lockout/tagout and
labeling, and initiates corrective action before any energization, reducing the risk of arc flash or explosion
as per NFPA 70E guidelines.



Question: 1075

What is a critical aspect of regulatory compliance when designing a control system for a facility that
processes flammable materials?

A. Ensuring redundancy in safety systems

B. Selecting low-cost components

C. Minimizing operator training requirements
D. Using proprietary software for control

Answer: A

Explanation: Ensuring redundancy in safety systems is critical when designing control systems for
facilities processing flammable materials. This redundancy helps prevent catastrophic failures and
enhances overall safety compliance.

Question: 1076

A fire and gas detection panel in an offshore platform logs "Detector E-17: Beam interruption false
alarm." IR beam diagnostics show 20% signal attenuation intermittently. Environmental data indicates
fog density peaks. The beam spans 100 meters with auto-align. What root cause correlates with fog data?

A. Alignment drift from platform vibration exceeding 0.5 degrees.
B. Refractive index variation in fog scattering IR beam.

C. Dirty lens accumulation reducing baseline intensity.

D. Power supply sag dimming the transmitter LED.

Answer: B

Explanation: Dense fog alters air's refractive index, scattering modulated IR and causing false
attenuations >20%. Dual-wavelength compensation or fog-rated optics would filter this, enhancing
detection reliability.

Question: 1077

A SCADA historian in oil pipeline closed-loop leak detection aggregates PLC flow differentials, but
aliasing from undersampling misses transients. The technician upsamples via interpolation. Which
Nyquist criterion violation causes this in closed-loop anomaly flagging?

A. Sampling below twice the leak frequency spectrum
B. Oversampling for redundancy

C. Open-loop decimation

D. DC bias removal only

Answer: A



Explanation: Undersampling aliases high-frequency leaks to baseband, falsing detection; Nyquist requires
fs > 2fmax for faithful closed-loop reconstruction per sampled-data theory.

Question: 1078

In a control system, a technician notices that the output of a PID controller is saturated at its maximum
value. What is the appropriate action to take?

A. Increase the setpoint
B. Check for a fault in the system
C. Decrease the proportional gain
D. Reset the controller

Answer: B

Explanation: If the output of a PID controller is saturated at its maximum value, it is important to check
for a fault in the system that may be causing this condition.

Question: 1079

You are troubleshooting a control loop that has a persistent offset. Which PID parameter adjustment is
most appropriate?

A. Decrease the proportional gain
B. Adjust the setpoint

C. Increase the derivative gain

D. Increase the integral gain

Answer: D

Explanation: Increasing the integral gain is appropriate for addressing a persistent offset, as it
accumulates the error over time and works to eliminate any steady-state error.

Question: 1080

A control system is designed to maintain a specific flow rate. If the flow rate is too low, what could be a
potential cause?

A. All of the above

B. Incorrect setpoint configuration
C. A malfunctioning pump

D. A blocked flow meter

Answer: A



Explanation: All of these factors could contribute to a low flow rate, making it essential to investigate
each possibility during troubleshooting.

Question: 1081

A technician is replacing a faulty thermocouple with a new one. What is the most critical step to ensure
accurate temperature readings after installation?

A. Connect it to the correct terminals

B. Calibrate the new thermocouple

C. Insulate the thermocouple

D. Test the thermocouple with a multimeter

Answer: A

Explanation: The most critical step after installing a new thermocouple is to connect it to the correct
terminals to ensure accurate temperature readings.

Question: 1082
What is the primary purpose of using a simulation tool in the design of control systems?

A. To reduce hardware costs

B. To test system performance under various conditions
C. To visualize control logic

D. To program PLCs more efficiently

Answer: B

Explanation: The primary purpose of using a simulation tool is to test system performance under various
conditions, allowing engineers to identify potential issues and optimize control strategies before
implementation.

Question: 1083

In a scenario validating system performance for a desalination RO plant's Honeywell Experion PKS, the
permeate flow control loop exhibits hunting (£10% flow) at 80% valve opening due to aggressive
cascade tuning from secondary pressure master. The slave uses a Fisher DVC6200 with partial stroke
every 24 hours. What tuning method in the Control Builder app stabilizes it?

A. Switch to Dahlin's algorithm with setpoint weighting 0.5 for set-point tracking.

B. Use internal model control (IMC) to set integral gain based on process gain of 0.5 %flow/%opening.
C. Implement relative gain array (RGA) analysis and detune master from 2.5 to 1.0 for pairing.

D. Apply lambda tuning with closed-loop time constant 3x dead time, targeting 20% overshoot.

Answer: D



Explanation: Hunting in cascade RO loops stems from over-tuned masters ignoring slave dynamics.
Lambda tuning provides robust stability by matching response time to process lag, aligning with ISA-5.3
control valve specs for minimal overshoot. This achieves steady-state validation against design flow
specs.

Question: 1084

In a brewery's fermentation tank, the Coriolis mass flowmeter for yeast addition pulses erratically,
causing density errors >0.5 g/cm3, linked to entrained gas via venturi inspection. Post-degassing
installation, what action implements recalibration with traceability?

A. Clean only, test.

B. Span adjust, log.

C. Calibrate against certified prover at multiple flows (10, 50, 100 kg/min), update compensation factors
in multivariable output, generate 1ISO 17025 certificate, and coordinate with recipe engineers for
validation runs.

D. Vendor tune.

Answer: C

Explanation: Prover calibration at rates covers operational range, adjusting factors corrects gas effects.
ISO certificate ensures traceability, and validation runs with engineers confirm recipe accuracy post-
resolution.

Question: 1085

During repair of a hydroponic greenhouse CO2 sensor loop, alkaline nutrient mist delaminates wiring
adhesive bonds, causing intermittent opens. Maintenance per USDA GAP for good ag practices. What
bond-enhancing primer reapplies adhesion?

A. Zirconate adhesion promoter, UV cure 365 nm, T-peel 180° >200 N/m, archive promoter density in
the irrigation uniformity test.

B. Titanate primer, humidity cure 90% RH, lap shear >10 MPa, document primer thickness ellipsometry
in the pest scouting log.

C. Silane coupling agent AMEO, plasma pretreat 50 W Ar, peel strength >5 N/cm, log contact angle
goniometer in the nutrient delivery calibration.

D. Epoxy silanol oligomer, heat activate 120°C, wedge test propagation <1 mm/hr, record oligomer MW
GPC in the soil moisture probe spacing.

Answer: C
Explanation: Silane primers form covalent bonds resistant to alkaline mist, boosting peel strength for

GAP compliance; contact angle logging verifies wetting, essential for greenhouse flex wiring over bulkier
cures.



Question: 1086

In a 2024 automotive assembly line retrofit, a PLC governs robotic weld arm positioning using vision
feedback in a closed-loop servo system. A firmware update introduces a 10% scan time increase, causing
position lag and weld defects. The technician must reprogram the ladder logic to compensate. Which
PLC programming step, aligned with closed-loop theory, restores synchronization without altering
hardware?

A. Convert to open-loop preset sequences for weld cycles

B. Insert a phase-lead compensator rung to advance timing based on error velocity
C. Add redundant timers to buffer scan delays

D. Scale 1/0 modules for higher resolution only

Answer: B

Explanation: Increased scan time acts as a sampling delay, degrading closed-loop bandwidth; a phase-
lead compensator in PLC logic adds proportional-derivative-like action on position error, providing
anticipatory correction to counteract lag, enhancing stability margins per discrete-time control theory for
sampled-data systems.

Question: 1087

When preparing a control system documentation package, which document is essential for ensuring
compliance with safety standards?

A. Control logic diagrams

B. Maintenance logs

C. Calibration certificates

D. Safety integrity level (SIL) assessments

Answer: D

Explanation: Safety integrity level (SIL) assessments are crucial for determining the safety reliability of
control systems and ensuring compliance with safety standards.

Question: 1088

In a utility substation, the protective relay trips on "Differential current mismatch: 87P fault." Sequence
event recorder shows inrush current during transformer energization. Digital fault recorder captures reveal
2nd harmonic restraint bypassed. Relay settings per IEEE C37.91. What root cause bypassed the
restraint?

A. Inrush harmonic content below 15% threshold due to core saturation.
B. CT saturation distorting secondary waveform symmetry.

C. Setting error with high pickup amplifying mismatch.

D. Firmware bug ignoring 2nd harmonic during dual-bank switching.



Answer: B

Explanation: CT saturation during high inrush asymmetrically distorts currents, mimicking differential
faults and bypassing 15% 2nd harmonic restraint. Upgrading CT ratio or adding air-gapped cores would
prevent nuisance trips.

Question: 1089

In troubleshooting a solar inverter farm's MPPT (maximum power point tracking) closed-loop via
SCADA, voltage oscillations occur at partial shading from cloud transients. The technician tunes the PLC
perturb-and-observe algorithm. Which incremental conductance method variant stabilizes this nonlinear
closed-loop tracking?

A. Fractional open-circuit estimation

B. Fixed step perturbation for simplicity

C. Open-loop voltage clamps

D. Zero-crossing detection of dP/dV for hill-climbing without oscillation

Answer: D

Explanation: Incremental conductance equates slope to zero at MPP; detecting sign changes in dP/dV
halts oscillation in closed-loop, adapting to shading dynamics better than perturb methods, an adaptive
control extension for renewable SCADA per ISA solar integration.

Question: 1090

You are installing actuators for a batch reactor control loop, including a rotary vane damper (Belimo
NM24A) driven by 24 VAC, in a cleanroom per 1ISO 14644-1. Proximity to HEPA fan motors introduces
5% torque ripple. Cable runs 40 meters in surface raceway. What per NEC 2023 Article 725 and
shielding technique corrects this for precise positioning?

A. THHN unshielded conductors, grounded via raceway
B. Shielded motor cable grounded at actuator end, separated 6 inches from signal lines

C. Twisted shielded pair grounded both ends, with EMI filter at motor
D. Armored cable without shield, bonded to cleanroom ground

Answer: C

Explanation: Twisted shielded pair grounded both ends, with EMI filter at motor cancels differential
noise from fan harmonics via twisting and filtering, per NEC 2023 Article 725 for Class 2 circuits,
ensuring smooth damper control in sensitive environments.

Question: 1091

During the commissioning phase, a technician notices that the system fails to respond to control signals.



What is the most likely cause of this issue?

A. Incorrect sensor calibration
B. Misconfigured control logic
C. Faulty actuator

D. Inadequate power supply

Answer: B

Explanation: Misconfigured control logic can prevent the system from responding to control signals,
making it essential to review the logic for errors.

Question: 1092

In a data center cooling skid, a technician calibrates a Danfoss MBS 3000 pressure transmitter (0-50 bar)
for chilled water using hydraulic calibrator and multimeter. Post-adjust, linearity at 25 bar -0.2%. For
ASHRAE 90.1 energy compliance, what verifies system linearity?

A. Pulsed pressure cycle test simulating pump starts.
B. Overpressure relief setpoint alignment.

C. Media compatibility check with glycol mix.

D. Five-point static hold with leak rate monitoring.

Answer: D

Explanation: Pressure linearity in loops needs static multi-point holds to detect drift/leaks per ASHRAE
for efficiency calcs. Pulsed dynamic; media pre-cal; relief safety.

Question: 1093

A technician is asked to evaluate the safety integrity level (SIL) of a safety instrumented system in a
chemical plant. Which standard should be referenced for determining SIL requirements?

A. ISA-18.2
B. ISA-95

C. ISA-61511
D. ISA-60079

Answer: C
Explanation: ISA-61511 provides guidelines for determining the safety integrity levels (SIL) required for
safety instrumented systems. This standard is essential for ensuring that SIS are designed to meet

appropriate safety performance criteria in industrial applications.

Question: 1094



A technician is responsible for ensuring compliance with 1ISA-84 in a facility. Which of the following
activities is NOT part of the safety lifecycle?

A. Hazard identification

B. Equipment procurement

C. Risk assessment

D. Safety function verification

Answer: B

Explanation: Equipment procurement is not part of the safety lifecycle. The safety lifecycle focuses on
identifying hazards, assessing risks, and verifying safety functions, while procurement is a separate
process.

Question: 1095

A technician is tasked with integrating a new device into an existing control system. What is the first step
in the integration process?

A. Update the control system software
B. Verify the device specifications

C. Conduct a site assessment

D. Review the wiring diagrams

Answer: B

Explanation: Verifying the device specifications ensures compatibility with the existing control system
and helps prevent integration issues.

Question: 1096

In a semiconductor fab's vacuum chamber control, the Pirani gauge reading spikes erroneously during
pumpdown, linked to cable capacitance via loop resistance test showing 1.2 pF excess. The PLC ladder
logic flags a process interlock. After shortening the cable run by 50 meters, what recalibration method
with integrated documentation best restores precision to 0.1 Torr tolerance?

A. Use software offset, test once, email results.

B. Simple span adjustment at atmosphere, log in maintenance app.

C. Vacuum bench calibration against a reference McLeod gauge at setpoints 1, 10, 100 Torr, apply
polynomial curve fit, generate calibration certificate with uncertainty budget, and notify process control
engineers.

D. Replace with capacitance manometer, update P&ID.

Answer: C

Explanation: Bench calibration against a traceable reference ensures accuracy across the gauge's non-



linear range, with curve fitting compensating for residual capacitance effects. The uncertainty budget in
the certificate, shared with engineers, documents compliance and facilitates interlock reliability.

Question: 1097

Configure thermocouple for oven, motor noise. Per NEC 310, what?
A. Shielded grounded oven end

B. Extension unshielded

C. Both ends

D. Filtered only

Answer: A

Explanation: Shielded grounded oven end rejects inductive noise from motors, per NEC 310 for cable
ampacity and protection, ensuring stable profiling.
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