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Question: 1535

For periodic calibration inspections of Coriolis meters in a custody transfer skid per API/ISA standards,
accuracy must hold +0.1%. Data logs show one at +0.15%. What follow-up test verifies against
requirements?

A. Zero-flow stability tests with density sweeps, compared to traceable master calibrator traces
B. Visual flow indicator checks

C. Pressure drop measurements at max flow

D. Temperature compensation factor tweaks ad-hoc

Answer: A

Explanation: ISA/API inspections for accuracy require stability tests against masters to confirm
compliance, isolating true deviations. Visuals qualitative, drops indirect, tweaks mask issues, ensuring
verified performance.

Question: 1536

A chemical plant in 2025 selects physical media for a hazardous area network carrying 1Gbps process
data over 2km, with EMI from motors and explosion risks. Per ISA guidelines, which media and
architecture pair best completes the design for protocol integration?

A. Fiber optic cable in a redundant ring topology, immune to EMI and supporting explosion-proof
enclosures for high-reliability data transmission.

B. Unshielded twisted pair (UTP) in a star topology, cost-effective but vulnerable to EMI over distance
in hazardous zones.

C. Coaxial cable in a bus topology, robust for legacy but limited bandwidth and poor redundancy.

D. Wireless 2.4GHz in a mesh topology, flexible deployment but susceptible to interference and security
gaps in explosive areas.

Answer: A

Explanation: Fiber optics provide EMI immunity and intrinsic safety in hazardous areas, with ring
topology ensuring redundancy via dual paths, ideal for 1Gbps over 2km and aligning with ISA's physical
requirements for networks in process industries. UTP degrades with EMI, coax limits speed/redundancy,
wireless risks ignition/interference.

Question: 1537

Presenting the summarized URD for a logistics drone fleet automation with LiDAR and ISA-95
interoperability, what technique incorporates audience feedback loops?

A. Q&A sessions with polling tools like Mentimeter for real-time prioritization
B. One-way lecture format
C. Pre-recorded video without interaction



D. Dense handouts for post-review
Answer: A

Explanation: Polling tools enable live input on priorities (e.g., range vs. payload), refining the URD
iteratively. ISA advocates interactive elements in presentations to validate summaries and ensure design
alignment.

Question: 1538

A company is considering the adoption of a new HMI system. What is a key advantage of using modern
HMI systems over traditional ones?

A. Higher maintenance costs

B. Reduced system flexibility

C. Limited data visualization options
D. Enhanced user interfaces

Answer: D

Explanation: Modern HMI systems typically offer enhanced user interfaces that improve usability,
facilitate better operator interaction, and provide advanced data visualization options, leading to improved
operational efficiency.

Question: 1539

During an inspection, a technician finds that the system's performance is below the acceptable limits.
What is the first step the technician should take?

A. Notify the supervisor

B. Adjust the system settings
C. Document the findings

D. Conduct further testing
Answer: C

Explanation: Documenting the findings is essential as it provides a record of the current performance and
IS necessary for further analysis and corrective actions.

Question: 1540
Which practice is essential for documenting the design of an automation system effectively?
A. Using vague language to simplify communication

B. Including detailed diagrams and specifications
C. Limiting the amount of written documentation



D. Focusing only on high-level concepts
Answer: B

Explanation: Including detailed diagrams and specifications is essential for effective documentation, as it
provides clarity and a comprehensive understanding of the design for all stakeholders.

Question: 1541

A project team is evaluating different automation solutions. Which factor should they consider to ensure
long-term success?

A. The latest technology trends

B. Aesthetic design of equipment

C. Initial implementation speed

D. Vendor support and service agreements

Answer: D

Explanation: Vendor support and service agreements are critical for ensuring long-term success, as they
provide necessary assistance and resources for maintaining and optimizing the automation solution.

Question: 1542

During a project, a control system engineer finds discrepancies between the construction drawings and
the installed equipment. What is the most effective way to resolve these differences?

A. Modify the construction drawings to match the installation
B. Consult the installation guidelines and applicable codes

C. Replace the installed equipment with new devices

D. Ignore minor discrepancies if they do not affect performance

Answer: B

Explanation: The most effective way to resolve discrepancies is to consult the installation guidelines and
applicable codes. This ensures compliance with regulations and helps determine the best course of action
for rectifying the installation.

Question: 1543

A control engineer is tasked with creating a data structure for a new automated system. What is the
primary goal of this data structure?

A. To reduce hardware costs
B. To ensure efficient data storage and retrieval
C. To simplify user access



D. To enhance visual representation
Answer: B

Explanation: The primary goal of creating a data structure for a new automated system is to ensure
efficient data storage and retrieval, facilitating quick access and processing of information.

Question: 1544

A 2025 chemical plant's automation team interfaces legacy RS-485 devices with a modern MQTT broker
over copper twisted-pair media. To manipulate data for cloud upload while preserving integrity, which
Python script function using the Paho-MQTT library implements HMAC-SHA256 signing on payloads
exceeding 1 KB?

A. def sign_payload(payload): return hmac.new(key, payload.encode(), hashlib.sha256).hexdigest()

B. import paho.mqtt.client as mqtt; client.publish(topic, payload + hmac.sha256(key, payload))

C. mqtt_client = mqtt.Client(); payload_signed = payload + base64.b64encode(hashlib.sha256(payload +
key).digest())

D. from cryptography.hazmat.primitives import hmac; signer = hmac.HMAC (key);
signer.update(payload)

Answer: D

Explanation: Using cryptography library's HMAC with SHA256 updates the signer incrementally for
large payloads, appending the signature to MQTT messages. This ensures tamper-evident data
manipulation in RS-485 to MQTT gateways, per ISA data integrity protocols, without exceeding copper
media bandwidth limits.

Question: 1545

An automation engineer needs to decide when to implement a modeling approach for a new control
system. What is the most appropriate condition for initiating this process?

A. When the project budget is exceeded
B. When existing data is insufficient

C. When the team is experienced

D. When the timeline is flexible
Answer: B

Explanation: Implementing a modeling approach is most appropriate when existing data is insufficient to
make informed decisions about the control system design, as modeling can help fill this gap.

Question: 1546

Which aspect of communication systems is crucial for ensuring proper operation during testing?



A. User interface design

B. Equipment weight

C. Aesthetic considerations
D. Data integrity

Answer: D

Explanation: Data integrity is crucial for ensuring that information is transmitted accurately between
devices, which is fundamental for the proper operation of communication systems.

Question: 1547

A petrochemical plant in 2025 is adopting Process Industry Practices (PIP) guidelines for standardizing
automation system templates to minimize lifecycle costs. The project definition stage reveals preferences
for integrating cybersecurity-aware guidelines. When establishing standards for field device templates,
which PIP-recommended practice best addresses human-factor effects by incorporating operator training
modules directly into the template documentation?

A. Rely exclusively on static PDF checklists appended to PIP standards without dynamic simulation
elements.

B. Embed interactive digital twins within PIP CVVP01015 templates for field device configuration,
allowing operators to practice failover procedures virtually.

C. Focus PIP templates on hardware specifications only, deferring software training to post-installation
workshops.

D. Use PIP ELSAPO001 for electrical layouts but omit operator-centric annotations in device templates.

Answer: B

Explanation: PIP CVVP01015 provides a framework for control valve and field device practices, but
embedding interactive digital twins elevates it to address human factors by enabling virtual practice of
failover procedures, which reduces errors during high-stress operations. This 2025 PIP update
emphasizes cybersecurity integration and lifecycle cost minimization through proactive operator training,
ensuring templates satisfy customer preferences for intuitive, simulation-based documentation that aligns
with the definition stage's gathered requirements.

Question: 1548

When preparing to load configuration programs into a PLC, which of the following steps should be taken
first?

A. Perform a backup of the existing PLC program
B. Connect the PLC to the network

C. Verify the software version compatibility

D. Load the new configuration program



Answer: A

Explanation: Performing a backup of the existing PLC program should be the first step before loading
new configurations. This ensures that there is a recovery option in case the new program does not
function as intended.

Question: 1549

A drone-based pipeline inspection deploys FLIR thermal sensors; the strategy simulates fusion with
LiDAR in AirSim. What Kalman gain schedule optimizes fusion for 0.5m leak localization in fog?

A. Steady-state for low dynamics
B. Time-varying for ascent/descent
C. UKF for nonlinear observation
D. EKF with sigma-point sampling

Answer: C

Explanation: AirSim's UKF handles thermal-LiDAR nonlinearity (occlusion in fog) with sigma points,
converging to 0.4m vs. EKF divergence; schedules suit linear but fail multimodal.

Question: 1550

A CAP is executing a test plan for the emergency cooling system in a data center's chiller plant,
incorporating ISA-5.1 instrumentation symbols for P&ID annotations. The system features redundant
chillers with VFD drives interlocked via BACnet MS/TP. A fault in the low-flow switch causes false
trips during ramp-up. What test methodology element should be emphasized in the plan to ensure safety
functions operate as designed per ASHRAE 90.1-2022 energy standards?

A. Sequential startup with flow simulation using ultrasonic meters to validate switch setpoints

B. Bypass logic testing with timers to allow transient flow stabilization before interlock engagement
C. Thermal imaging of VFD heatsinks during full-load conditions to detect overheating precursors
D. Redundancy proofing by isolating one chiller and forcing failover via PLC ladder logic

Answer: D

Explanation: Emphasizing redundancy proofing by isolating one chiller and forcing failover via PLC
ladder logic ensures that safety interlocks maintain cooling availability during faults, aligning with ISA-
5.1 documentation practices and ASHRAE 90.1 requirements for reliable HVAC safety in critical data
centers. This methodology verifies designed fault tolerance without risking thermal runaway.

Question: 1551
In a 2025 pharmaceutical manufacturing facility upgrade scenario, the automation project team is

evaluating the integration of Al-driven predictive maintenance systems to comply with new FDA
sustainability mandates. The initial capital outlay for sensors and software is estimated at $750,000, with



annual operational savings of $220,000 from reduced downtime and energy efficiency gains over a 7-year
horizon. The company's weighted average cost of capital (WACC) is 8.5%, incorporating rising green
bond interest rates. Using the Net Present Value (NPV) financial model in Excel with the formula
=NPV/(8.5%, annual savings range) - initial investment, what is the primary step to adjust the model for a
mid-project regulatory change that increases salvage value by 15% at year 5?

A. Incorporate the salvage adjustment as a one-time positive cash flow in year 5 and rerun the NPV
formula to reflect enhanced project viability.

B. Recalculate the terminal cash flow by adding the adjusted salvage value discounted to present using
the PV function =PV(8.5%, remaining periods, 0, adjusted salvage).

C. Apply a Monte Carlo simulation to randomize salvage value inputs across 1,000 iterations for
probabilistic NPV distribution.

D. Shift the entire cash flow timeline forward by one period to account for delayed implementation under
new regulations.

Answer: A

Explanation: In NPV analysis for automation projects, adjustments for changes like increased salvage
value due to regulatory enhancements are incorporated directly into the cash flow series at the affected
period (year 5 here), ensuring the discounted value reflects the updated terminal benefits. This maintains
the model's accuracy in demonstrating improved viability without overcomplicating with simulations
unless uncertainty is high, aligning with ISA CAP standards for feasibility studies.

Question: 1552
In the context of 1/O structure, what is the primary function of digital inputs in an automation system?

A. To detect on/off states of devices
B. To convert analog signals to digital
C. To provide power to the system

D. To store data temporarily

Answer: A

Explanation: Digital inputs are primarily used to detect the on/off states of devices, allowing the
automation system to monitor and respond to various operational conditions.

Question: 1553

21 CFR Part 211 CGMP for 2025 API synthesis automation requires process validation. Scenario: pH
control loop drifts, risking impurity >0.5%. What 1Q/OQ/PQ step applies?

A. Installation qualification verifying sensor calibration traceability to NIST.
B. Performance qualification simulating 3-batch runs with CPV monitoring.
C. Operational qualification with worst-case setpoints per bracketing strategy.
D. Risk-based FMEA integrated with PAT for real-time impurity detection.



Answer: B

Explanation: Part 211 mandates PQ for validated processes, applying 3-batch confirmation with
continued process verification (CPV). 2025 automation uses this for pH loops, ensuring consistent quality
and regulatory adherence.

Question: 1554

A steel mill's automation engineer receives reports of intermittent PLC communication failures in the
rolling mill line, impacting production uptime. Applying control systems theory, what is the first step in
analytical troubleshooting to maximize system availability?

A. Isolate the affected I/0 modules using the PLC's diagnostic buffer read command.
B. Perform a loop check on analog signals with a multimeter at field devices.

C. Review process flow diagrams to map potential single points of failure.

D. Analyze network traffic with Wireshark for packet loss patterns.

Answer: C

Explanation: Root-cause analysis begins with a high-level review of process and equipment diagrams to
apply control theory principles, identifying theoretical failure modes before diving into component-
specific diagnostics, ensuring efficient resolution in line with ISA troubleshooting best practices.

Question: 1555

A project manager is tasked with estimating the cost of a new automation system. Which approach would
likely yield the most accurate estimate?

A. Bottom-up Estimating
B. Top-down Estimating
C. Expert Judgment

D. Analogous Estimating

Answer: A

Explanation: Bottom-up estimating typically yields the most accurate cost estimate, as it involves detailed
calculations of each component's cost rather than relying on broad assumptions.

Question: 1556
In a mining conveyor system, belt speed control via VFD faults with "undervoltage™ despite stable
supply readings. Debugging the PROFIBUS PA profile shows parameter mismatches post-

commissioning. To document and resolve, what comprehensive approach follows ISA guidelines?

A. Export current params to a diff tool against design specs, apply corrections via Class 2 services, and
log changes in the asset management database with before/after traces



B. Flash the VFD parameters from a golden image backup and retest
C. Cycle power to the entire PA segment to reset transients
D. Install a UPS on the VFD input for voltage sags

Answer: A

Explanation: Exporting and diffing parameters against specs, then updating via PROFIBUS Class 2 with
logged traces, ensures accurate restoration and full documentation per ISA practices. This debugs profile
issues systematically, preventing recurrence in remote field setups.

Question: 1557

For MES in 2025 EV charging network ops center: $900K for dashboard dev, $200K API to PLCs.
Benefits $400K/year from uptime. Payback via cumulative cash flow chart in Visio. What break-even
month assumes ramp-up to full savings in Q2?

A. 18 months linear

B. 30 months conservative

C. 12 months immediate

D. 24 months with 50% Q1 ramp

Answer: D

Explanation: 24 months with 50% Q1 ramp achieves payback, as chart shows cumulative breakeven post
$1.1M outlay, realistic for network's phased rollout.

Question: 1558

For a training program on modular automation per ISA-106 in a batch chemical reactor setup, the CAP
must create content covering from procedure modeling to verification testing. Given time limits, which
element should be the foundational focus in content creation to scaffold all subsequent modules?

A. Hierarchical procedure models with embedded simulation code for perform-and-verify steps
B. Glossaries of all ISA-106 terminology without examples

C. Budget justifications for modular hardware procurement

D. Historical timelines of batch evolution pre-2020

Answer: A

Explanation: Creating training begins with core conceptual models like ISA-106 hierarchies, augmented
by simulations, to build a scaffold for practical application in reactors. Isolated glossaries lack context,
budgets are administrative, and histories divert from skill objectives, ensuring content directly addresses
technology proficiency.

Question: 1559



In a scenario where a pulp mill's detailed design incorporates variable speed drives for pumps per ISA-
5.1 instrumentation symbols (2025 revamp), the CAP identifies a grounding loop in the wiring diagram
for analog 4-20 mA signals from pressure transmitters. Applicable codes include NEC 2023 Article 250
for bonding. What wiring practice command should the CAP issue in the revised drawings?

A. Isolate signal grounds using differential drivers and opto-isolators with 2500VVrms breakdown voltage
on each loop

B. Bond all equipment grounds to a single point with #8 AWG copper, installing GFCI breakers rated 5
mA trip on 120V circuits

C. Route shield drains to chassis ground at the source only, with 1 megohm resistors to float shields and
reduce noise pickup

D. Use twisted-shielded pairs with drain wires connected to earth at both ends, supplemented by ferrite
beads at transmitter terminals

Answer: C
Explanation: NEC Article 250 requires single-point grounding to avoid loops; floating shields with

resistors per ISA-5.4 minimizes 60 Hz hum in 4-20 mA loops, preserving accuracy for pump control.
This prevents false trips in VFD environments, unlike multi-point connections that amplify noise.
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