PRACTICE EXAM 9: BOILER
OPERATOR LICENSE SIMULATION

QUESTIONS 1-100

1. Multiple approaches exist for reducing boiler room noise. Which represents the BEST practice for
protecting long-term operator hearing?

A. Distributing earplugs to all operators entering the space daily
B. Engineering controls to reduce noise at the source combined with PPE
C. Rotating operator schedules to limit individual exposure time

D. Installing warning signs about noise levels at all entry points

2. A plant has three operators available for a shift that typically requires two. The BEST use of the third
operator is:

A. Conducting focused training and performing preventive maintenance tasks
B. Standing by in case of emergencies as primary duty
C. Observing the other operators to learn procedures firsthand

D. Performing rounds alongside assigned operators for redundancy

3. An operator is selecting between acceptable blowdown methods. The BEST approach for TDS control
is:

A. Manual bottom blowdown twice per shift at fixed intervals

B. Surface blowdown every 2 hours based on operator rounds



C. Continuous manual surface blowdown adjusted by observation

D. Continuous surface blowdown controlled by conductivity

4. When scheduling safety tests, multiple frequencies are acceptable. The BEST practice for LWCO testing
frequency is:

A. Monthly formal testing with documentation for compliance
B. Quarterly testing matching internal inspection schedule
C. Daily testing with recorded results and trending

D. Weekly testing to minimize operator time investment

5. An operator is preparing chemistry samples. The BEST sampling practice is:

A. Grab samples at the same time each day for consistency
B. Representative samples at specified intervals with proper technique
C. Multiple samples during crisis conditions only for analysis

D. Samples whenever the operator has spare time during shift

6. A plant has budget for one major upgrade. Among acceptable efficiency improvements, the BEST return
typically comes from:

A. Economizer installation for feedwater preheating from flue gas
B. Replacing fluorescent lights with LED in the boiler room
C. Painting all surfaces with high-reflectivity white paint

D. Adding ambient temperature sensors at multiple locations



7. An operator is choosing between acceptable combustion tuning methods. The BEST approach is:

A. Visual flame observation combined with stack temperature readings
B. Manual adjustment based on operator experience and judgment
C. Periodic tune-ups with portable combustion analyzer annually

D. Continuous oxygen trim with periodic comprehensive tune-ups
8. Multiple acceptable practices exist for gauge glass cleaning. The BEST frequency is:

A. Whenever the glass appears difficult to read from operator view
B. Monthly during preventive maintenance rounds as scheduled
C. Daily as part of routine blowdown verification practice

D. Annually during internal inspection and testing procedures

9. An operator must choose between acceptable ways to verify feedwater chemistry. The BEST approach
is:

A. Multi-point sampling with trend analysis and comparison to specifications
B. Single-point sampling at the boiler inlet daily for records
C. Sampling only when problems are suspected during operation

D. Relying on the treatment vendor's monthly visit for verification

10. Several acceptable practices exist for trap surveys. The BEST frequency for a typical industrial plant
is:

A. Annually matching internal inspection schedule intervals conveniently
B. Semi-annually or quarterly for optimal detection of failures

C. Only when operators report obvious trap problems during rounds



D. Every 5 years matching major maintenance outages for efficiency

11. A plant operates with minimum compliance vs. best practice for operator rounds. The BEST rounds
practice is:

A. Walking the plant twice per shift at beginning and end only
B. Using a digital tracking system with random checkpoint visits
C. Logging specific parameters at fixed hourly intervals throughout shift

D. Systematic rounds at defined intervals with structured parameter recording

12. Among acceptable feedwater treatment approaches, the BEST for minimizing corrosion is:

A. Single-chemical program using only oxygen scavenger in feedwater

B. Traditional phosphate program adjusted weekly for conditions

C. Comprehensive program with pH, sulfite, dispersant, and trending

D. Seasonal adjustment based on outdoor temperature changes only

13. An operator is selecting between acceptable startup procedures. The BEST practice is:

A. Documented written procedure followed step-by-step with verification

B. Experienced operator performing from memory with checklist

C. Combination of written procedure and operator's personal preferences

D. Computer-automated startup with operator only supervising sequence

14. Multiple acceptable practices exist for blowdown scheduling. The BEST approach combines:

A. Fixed daily bottom blowdown with weekly conductivity testing only



B. Continuous conductivity-controlled surface blowdown with periodic bottom blowdown
C. Manual blowdown based on operator visual observation of water quality

D. Automated bottom blowdown at fixed intervals with conductivity monitoring

15. Among acceptable documentation practices, the BEST operating log includes:

A. Only abnormal events and issues requiring attention from operations
B. Daily summary with general observations for trending purposes only
C. Shift-end notes covering the period's highlights and concerns

D. Specific parameters at fixed intervals with explicit observations and actions

16. An operator chooses between acceptable responses to minor steam leaks. The BEST approach is:

A. Document location, assess severity, plan controlled repair appropriately
B. Ignore minor leaks since they rarely progress to major failures quickly
C. Apply temporary sealant to prevent leak progression during operation

D. Shut down the boiler immediately for any observed leak condition

17. Among acceptable water treatment chemicals, the BEST choice for oxygen scavenging in a low-
pressure heating boiler is:

A. Hydrazine for complete oxygen removal from feedwater systems
B. Tannin-based treatment for natural oxygen scavenging capability
C. Sodium sulfite for standard oxygen removal in most applications

D. No oxygen scavenger needed in a low-pressure heating boiler typically



18. An operator is choosing between acceptable PPE for routine rounds. The BEST practice is:

A. Company-required minimum only during normal operations daily
B. Safety glasses, hearing protection, and closed-toe footwear at all times
C. Full respiratory protection during all boiler room activities routinely

D. PPE only during chemical handling or confined space entry procedures

19. Multiple acceptable approaches exist for managing emergency procedures. The BEST practice is:

A. Annual review of written procedures with all operators participating
B. Quarterly drills with occasional written reviews for consistency purposes
C. Written procedures posted prominently with periodic review by staff

D. Written procedures, quarterly drills, and post-event review for improvement

20. An operator prioritizes among acceptable maintenance activities. The BEST priority is:

A. Safety-critical items first, then efficiency, then cosmetic improvements
B. Efficiency improvements first, then safety, then housekeeping items
C. Cosmetic improvements first to maintain appearance standards

D. All maintenance items equally, based on department budget allocations

21. Among acceptable boiler sizing approaches for a facility, the BEST practice is:

A. Oversizing by 50 percent to handle any possible future demand
B. Exactly matching peak demand with no margin for load variations
C. Undersizing slightly to force efficient operation at higher loads

D. Sizing for typical load plus moderate margin with modulating burners



22. An operator distinguishes between acceptable and best water treatment program review. The BEST
practice is:

A. Annual review by the treatment vendor without operator input
B. Quarterly review combining operator data and vendor technical expertise
C. Semi-annual visual inspection of boiler water quality during operation

D. Reviewing only when problems appear requiring major intervention

23. Multiple acceptable methods exist for operator training. The BEST approach combines:

A. Classroom instruction, hands-on practice, and mentoring with senior operators
B. Formal certification courses only with examination-based verification
C. On-the-job training with experienced operators without formal courses

D. Reading operating manuals independently without supervised practice

24. Among acceptable steam trap replacement strategies, the BEST approach is:

A. Replace all traps every 10 years as preventive maintenance uniformly
B. Replace only after visible failure has occurred during operation
C. Survey-based replacement combined with upgrading to better designs

D. Wait for complete trap failure before considering replacement options

25. An operator is choosing between acceptable blowdown control methods. The BEST automated
approach is:

A. Time-based continuous blowdown valve at a fixed opening rate
B. Pressure-based automatic blowdown linked to steam production rate

C. Level-based blowdown linked to water level measurement continuously



D. Conductivity-based modulating valve with feedback control continuously
26. Multiple acceptable frequencies exist for safety valve inspection. The BEST practice is:

A. Annual try-lever testing with documentation and periodic full inspection
B. Daily try-lever test without detailed documentation each time
C. Testing only during annual jurisdictional inspection visits

D. Testing whenever safety valve is suspected of operational issues
27. Among acceptable approaches to combustion air control, the BEST practice is:

A. Fixed excess air at 30 percent for all firing rates automatically
B. Operator manual adjustment based on visual flame observation routinely
C. Metered combustion control with oxygen trim at all firing rates

D. Damper modulation based on stack temperature feedback only

28. An operator chooses between acceptable boiler isolation methods for maintenance. The BEST practice
is:

A. Closing main steam valve only for maintenance activities

B. Closing steam, feedwater, and fuel valves during maintenance
C. Closing fuel and blowdown valves for maintenance activities

D. Physical isolation, lockout/tagout, and verified zero energy state

29. Among acceptable maintenance schedules, the BEST approach for industrial boilers is:

A. Reactive maintenance when equipment fails during operation unexpectedly



B. Predictive maintenance based on condition monitoring with regular preventive activities
C. Scheduled maintenance at fixed calendar intervals regardless of actual condition

D. Run-to-failure approach with replacement only at end of equipment life

30. An operator distinguishes acceptable from best alarm management. The BEST practice is:

A. Silencing alarms during known non-critical conditions to reduce noise
B. Structured alarm priority ranking with investigation before silencing
C. Ignoring alarms that have been persistent over time for efficiency

D. Acknowledging all alarms immediately without specific investigation steps

31. Multiple acceptable practices exist for feedwater deaeration. The BEST approach is:

A. Chemical scavenging alone without mechanical deaeration required
B. Mechanical deaeration without chemical scavenging backup required
C. Thermal deaeration with chemical scavenging backup for complete protection

D. No deaeration needed for low-pressure heating applications typically

32. Among acceptable condensate return approaches, the BEST practice maximizes:

A. Minimum condensate return to simplify water treatment requirements
B. Standard condensate return at typical industry rates approximately
C. Variable return based on seasonal demand patterns over time

D. Maximum practical condensate return with contamination monitoring



33. An operator chooses between acceptable fuel storage practices. The BEST oil storage approach is:

A. Multiple tanks for blended fuel from various suppliers monthly
B. Double-wall tanks with leak detection and proper ventilation systems
C. Single-wall tanks inspected monthly for visual leak indications

D. Underground tanks with minimal maintenance and annual testing

34. Multiple acceptable approaches exist for insulation management. The BEST practice is:

A. Comprehensive survey identifying gaps with planned remediation
B. Insulation replacement only when visible degradation appears to operators
C. Spot-checking high-temperature lines during routine operator rounds

D. Annual inspection with documentation for compliance purposes only

35. Among acceptable practices for boiler water sampling, the BEST location typically is:

A. Blowdown line discharge during sampling for convenience of access
B. Feedwater line at the boiler inlet for upstream chemistry verification
C. Continuous cooling-coil sampling system for accurate representative samples

D. Gauge glass blowdown valve during routine daily operator checks

36. An operator prioritizes between acceptable safety improvements. The BEST first investment is:

A. New uniforms and branding for the operations team
B. Improved lighting fixtures in the boiler room immediately
C. Additional computer monitors for the control room interface

D. Critical safety interlock upgrades and emergency system improvements



37. Multiple acceptable strategies exist for boiler efficiency monitoring. The BEST approach is:

A. Continuous fuel and steam flow monitoring with periodic combustion testing
B. Monthly manual calculations from daily operating logs only
C. Annual efficiency testing during major maintenance outages only

D. Yearly fuel bills review compared to steam output estimates broadly

38. Among acceptable LOTO practices, the BEST approach is:

A. Single-point isolation with one lock at the main power disconnect only
B. Group lockout with multiple locks on each isolation point and verification testing
C. Verbal confirmation of isolation with physical lock installation afterward

D. Supervisor-controlled isolation without individual worker locks or tags

39. An operator is choosing between acceptable emergency response approaches. The BEST practice is:

A. Individual operator judgment based on experience and training alone
B. Written procedures followed strictly without deviation for consistency
C. Written procedures with training, drills, and informed operator judgment

D. Calling supervision for all decisions during emergency situations only

40. Multiple acceptable approaches exist for fuel management. The BEST practice is:

A. Largest possible fuel inventory to prevent any operational interruption
B. Minimum inventory to reduce fire hazards and storage costs
C. Just-in-time delivery timing to eliminate all storage requirements

D. Optimized inventory balancing supply reliability and storage risks



41. Among acceptable approaches for boiler room ventilation, the BEST practice is:

A. Mechanical ventilation sized for combustion air plus cooling with monitoring
B. Natural ventilation through doors and windows when weather permits
C. Ventilation only during combustion operations to reduce heat loss

D. Minimum code-required ventilation to save operating costs

42. An operator distinguishes acceptable from best feedwater pump management. The BEST practice is:

A. Single pump operation until failure requires backup pump activation
B. Always running both pumps to share load across equipment evenly
C. Weekly rotation of primary and backup pumps for uniform wear

D. Periodic rotation with verification testing of backup pump readiness

43. Multiple acceptable practices exist for chemical safety. The BEST approach is:

A. PPE per SDS with training, emergency equipment, and clear procedures
B. Following the chemical manufacturer's recommendations without additional training
C. Using the same safety practices for all chemicals with standard PPE

D. Assuming familiarity with chemicals eliminates the need for SDS review

44. Among acceptable approaches for stack emission monitoring, the BEST practice is:

A. Annual stack testing by outside contractors during normal operation only
B. Monthly combustion analyzer readings at fixed firing rates only
C. Continuous emission monitoring with compliance reporting as required

D. Quarterly visual observation of stack opacity from observation point



45. An operator is choosing between acceptable shift turnover practices. The BEST approach is:

A. Brief verbal exchange of critical information between outgoing and incoming
B. Written logs reviewed by incoming operator without face-to-face meeting
C. Turnover meeting with incoming operator arriving 30 minutes before shift

D. Written turnover with face-to-face meeting and walkthrough of current conditions

46. Multiple acceptable approaches exist for boiler water treatment. The BEST modern practice is:

A. Integrated chemistry management with automated feed and continuous monitoring
B. Manual chemistry adjustment based on daily sampling and analysis only
C. Batch treatment with periodic cleaning and chemistry resets monthly

D. Single-chemical programs with simplified monitoring for ease of operation

47. Among acceptable practices for noise control, the BEST approach is:

A. Administrative controls such as rotating operator exposure to noise zones
B. Engineering controls at the noise source combined with required PPE
C. PPE provision only without addressing the underlying noise source

D. Written procedures requiring operators to avoid noisy areas

48. An operator chooses between acceptable boiler efficiency improvement projects. The BEST typical
priority is:

A. Cosmetic improvements to the exterior of the plant building
B. Office lighting upgrades in the administrative areas of the plant

C. Combustion tuning combined with heat recovery from flue gas streams



D. Exterior painting to refresh the appearance of the boiler building

49. Multiple acceptable feedwater storage approaches exist. The BEST practice is:

A. Small storage to maintain high chemistry concentration consistently
B. Large storage for maximum emergency reserve capacity always
C. Sized for adequate reserve with chemistry stability and practical access

D. Atmospheric storage only without pressurization for simplicity always

50. Among acceptable condensate testing approaches, the BEST practice is:

A. Visual observation for color and clarity only during operator rounds
B. Annual laboratory testing for comprehensive chemistry analysis purposes
C. Monthly testing for pH and iron as indicators of corrosion activity

D. Periodic testing for pH, iron, hardness, and contamination indicators

51. An operator is selecting between acceptable blowdown heat recovery options. The BEST practice
typically is:

A. No heat recovery needed because blowdown is relatively small volume
B. Flash tank to recover low-pressure steam for deaerator feed
C. Heat exchanger to preheat makeup water with flash steam recovery

D. Direct discharge to drain without any heat recovery consideration

52. Multiple acceptable approaches exist for operator decision-making during abnormal conditions. The
BEST practice is:

A. Acting immediately based on first impression without further investigation



B. Following written procedures while using trained judgment for specifics
C. Always calling supervision regardless of urgency for decision authority

D. Returning to steady-state conditions through manual operator intervention

53. Among acceptable steam distribution designs, the BEST practice for minimizing water hammer is:

A. Proper pipe sloping with adequate drip legs and properly functioning traps
B. High-pressure operation to reduce condensate formation entirely in pipes
C. Thin insulation to reduce pipe weight and support requirements

D. Straight pipe runs without changes in direction to prevent problems

54. An operator chooses between acceptable approaches to combustion efficiency. The BEST target for
natural gas combustion typically is:

A. Stoichiometric combustion with zero excess air for theoretical efficiency
B. 25 percent excess air for safety margin and stable combustion
C. 50 percent excess air to ensure complete combustion under all conditions

D. 5 to 15 percent excess air for optimal efficiency with safety margin

55. Multiple acceptable practices exist for fuel gas supply. The BEST pressure regulation approach is:

A. Single-stage pressure reduction at the burner for simplicity
B. Supply pressure matched exactly to burner requirements without margin
C. Multi-stage regulation with overpressure protection and monitoring

D. Adjustable supply pressure based on daily demand variations only



56. Among acceptable blowdown tank practices, the BEST approach is:

A. Small tank sized for continuous blowdown flow rate only
B. Properly sized tank with cooling and discharge to appropriate drainage
C. Direct discharge without tank for rapid disposal of blowdown water

D. Undersized tank to force rapid flash cooling of the blowdown

57. An operator chooses between acceptable safety valve replacement strategies. The BEST practice is:

A. Replace only when failure is evident during operation or testing
B. Scheduled replacement based on manufacturer recommendations with testing
C. Replace every 5 years regardless of condition for safety margin

D. Annual replacement for maximum safety assurance at all times

58. Multiple acceptable practices exist for boiler startup timing. The BEST practice is:

A. Gradual warmup per manufacturer schedule to prevent thermal stress damage
B. Rapid startup to minimize time from cold to operational status fully
C. Startup based on production schedule pressure from plant management

D. Variable startup timing based on operator availability and preferences

59. Among acceptable operator communication methods, the BEST practice for critical information is:

A. Verbal only to save time during fast-paced operational conditions daily
B. Written only to establish permanent record without verbal context
C. Written with verbal confirmation for critical operational information

D. Electronic only to automate documentation and reduce paperwork burden



60. An operator is choosing between acceptable PPE programs. The BEST approach is:

A. Minimum PPE as required by law to reduce operational costs
B. Task-specific PPE selection based on hazard assessment per activity
C. Maximum PPE always to ensure complete protection regardless of task

D. PPE selection based on operator preference and comfort considerations

61. Multiple acceptable approaches exist for chemistry trending analysis. The BEST practice is:

A. Manual calculation from daily logs without statistical analysis methods
B. Simple charts showing time-series data for visual pattern recognition
C. Computerized trending with statistical analysis and alert thresholds set

D. Annual summary statistics without real-time or interim trend analysis

62. Among acceptable approaches for feedwater piping, the BEST practice is:

A. Double-check valves with stop valves providing positive isolation capability
B. Single check valve with stop valve as required minimum
C. Single stop valve without additional check valve components installed

D. Butterfly valves for low cost and simple operation during service

63. An operator chooses between acceptable approaches for ambient conditions monitoring. The BEST
practice is:

A. Monthly recording of ambient temperature and humidity during rounds
B. Quarterly measurements during combustion efficiency testing sessions

C. Continuous monitoring of critical equipment areas for alarms



D. Continuous temperature, humidity, and air quality monitoring with trending
64. Multiple acceptable practices exist for pressure gauge calibration. The BEST practice is:

A. Annual calibration regardless of operating conditions or visual accuracy
B. Periodic calibration combined with redundant gauges for cross-checking
C. Replace gauges rather than calibrate for operational simplicity

D. Calibrate only when obvious inaccuracy is observed during readings
65. Among acceptable approaches for emergency shutdown practice, the BEST is:

A. Emergency trip button operation followed by standard procedures immediately
B. Verbal alert of coworkers followed by controlled shutdown sequences
C. Emergency trip, alert personnel, document, investigate, restart with supervision

D. Emergency trip only without further investigation or documentation

66. An operator chooses between acceptable approaches to boiler water quality. The BEST sampling
frequency typically is:

A. Continuous online monitoring with periodic grab samples for verification
B. Weekly grab samples analyzed in the plant laboratory for trending
C. Monthly sampling for comprehensive chemistry analysis in a remote lab

D. Quarterly testing during regulatory inspection visits to the plant

67. Multiple acceptable practices exist for condensate returns. The BEST approach to quality assurance
is:

A. Visual observation during routine rounds by operators throughout shifts



B. Annual laboratory testing for comprehensive chemistry analysis broadly
C. Quarterly monitoring during preventive maintenance outages as needed

D. Regular testing with diversion of contaminated returns from feedwater
68. Among acceptable approaches for boiler efficiency improvement, the BEST ROI typically is:

A. Complete equipment replacement with new high-efficiency boilers overall
B. Combustion tuning plus heat recovery with shorter typical payback periods
C. Insulation improvements on non-boiler piping for moderate savings

D. Replacement of accessory equipment before optimizing the boiler itself

69. An operator chooses between acceptable approaches to water treatment changes. The BEST practice
is:

A. Vendor-recommended change with operator training and monitoring of effects
B. Immediate change based on new industry publications and recommendations
C. Trial of new chemicals on one boiler while maintaining old program elsewhere

D. Change based on price comparison without technical evaluation of fit
70. Multiple acceptable practices exist for boiler cleaning. The BEST approach is:

A. Chemical cleaning for all deposits regardless of type or severity
B. Mechanical cleaning only for any deposit buildup requiring removal
C. Hybrid approach selecting method based on deposit type and location

D. Water flushing only without mechanical or chemical intervention involved



71. Among acceptable documentation practices, the BEST for operating records is:

A. Handwritten logs in permanent paper binders for permanent retention
B. Computer-entered logs printed and archived paper with digital backup only
C. Digital records in a secure database with backup and retention per policy

D. Digital records combined with automated trending and alert capabilities

72. An operator distinguishes best practice from minimum compliance for combustion controls. The BEST
control scheme is:

A. Simple on-off control adequate for most applications for simplicity
B. Parallel positioning with oxygen trim across all firing rates continuously
C. High-low fire with oxygen trim during firing changes briefly only

D. Single-point combustion control at design firing rate without oxygen feedback
73. Multiple acceptable boiler room layout practices exist. The BEST practice includes:

A. Clear aisles, adequate lighting, emergency exits, and logical equipment access
B. Maximum equipment density to minimize building footprint for savings
C. Equipment arranged by age regardless of operational relationship or access

D. Layout based on construction-phase decisions without subsequent changes

74. Among acceptable water treatment chemistry ranges, the BEST practice for industrial boilers typically
is:

A. Narrow range with frequent adjustment for tight control at all times
B. Wide range with infrequent adjustment for stability across operations

C. Variable range based on seasonal demand and ambient conditions changes



D. Optimized range based on boiler design and water supply with monitoring

75. An operator chooses between acceptable approaches to combustion tuning frequency. The BEST
practice is:

A. Annual tune-up regardless of operating conditions or performance
B. Tune-ups only when efficiency decline is obvious during operations
C. Periodic tune-ups combined with continuous oxygen trim for optimization

D. Tune-ups only during major maintenance outages scheduled over years

76. Multiple acceptable practices exist for boiler water oxygen control. The BEST approach combines:

A. Thermal deaeration alone without chemical scavenger backup generally

B. Mechanical deaeration plus chemical scavenger with monitoring of both

C. Chemical scavenger alone without mechanical deaeration typically

D. Neither deaeration nor chemical scavenger for simplicity of operation

77. Among acceptable approaches for fire safety, the BEST practice is:

A. Comprehensive fire plan with extinguishers, detection, suppression, and training

B. Fire extinguishers placed around the boiler room for operator use

C. Fire detection connected to the building alarm for emergency notification

D. Manual notification of the fire department without onsite equipment readiness

78. An operator chooses between acceptable approaches to emergency drills. The BEST practice is:

A. Drill discussion during monthly safety meetings for awareness



B. Annual tabletop exercises with written procedure review only
C. Written procedures posted without regular drills to save operating time

D. Scheduled drills with variation, after-action review, and procedure updates

79. Multiple acceptable practices exist for maintaining combustion equipment. The BEST approach is:

A. Reactive maintenance only when visible problems develop during operation
B. Annual maintenance regardless of actual condition or performance data
C. Condition-based maintenance combined with regular inspection and testing

D. Replacement of equipment at fixed intervals regardless of remaining life

80. Among acceptable approaches to water treatment chemicals, the BEST ordering practice is:

A. Ordered per usage with adequate lead time and quality verification
B. Large orders for quantity discount regardless of storage time impact
C. Small orders for maximum freshness with frequent delivery costs

D. Orders based on special promotions without technical evaluation

81. An operator distinguishes between acceptable and best practice for efficiency tracking. The BEST
metric is:

A. Fuel consumption per month from utility bills compared to prior months
B. Specific fuel consumption (fuel per 1b steam) with trending analysis
C. Annual fuel expenditure as percentage of total operating budget

D. Ambient temperature adjusted fuel usage monthly for comparison



82. Multiple acceptable practices exist for boiler insurance management. The BEST approach is:

A. Insurance inspection only per carrier requirements with minimal interaction
B. Annual carrier inspection only without plant operator involvement
C. Insurance carrier inspection meeting minimum requirements for coverage

D. Active collaboration with insurance carrier for mutual risk reduction

83. Among acceptable approaches for boiler water chemistry optimization, the BEST practice typically
involves:

A. Dynamic optimization based on load, makeup water, and operational conditions
B. Fixed chemistry targets year-round regardless of operational variations
C. Seasonal chemistry adjustments based on outdoor temperature changes

D. Chemistry adjustment only when obvious problems appear during operation

84. An operator chooses between acceptable approaches to lockout/tagout. The BEST practice is:

A. Single person verification of isolation before work activities begin
B. Supervisor verification with no individual worker lock placement required
C. Multi-point isolation with individual worker locks and verification testing

D. Lockout only for major work with minor activities proceeding without

85. Multiple acceptable practices exist for corrosion monitoring. The BEST approach combines:

A. Visual inspection only during annual internal inspection activities

B. Chemistry trending, visual inspection, and periodic corrosion coupon testing

C. Corrosion coupons only during major maintenance outages as needed



D. Ultrasonic thickness testing only during major turnaround events
86. Among acceptable approaches for steam system design, the BEST practice for variable loads is:

A. Oversized boiler for peak load with significant cycling at typical loads
B. Multiple smaller boilers without staging or coordination controls
C. Single large boiler with limited turndown for variable operations

D. Multiple modular boilers with automatic staging and load matching

87. An operator chooses between acceptable blowdown timing approaches. The BEST practice for bottom
blowdown is:

A. During stable operating periods at regular intervals for sediment control
B. Only during startup when system is cold for operational convenience
C. During peak steam demand periods to minimize disruption

D. Annually during major maintenance outages only for efficiency

88. Multiple acceptable practices exist for management of change in boiler operation. The BEST approach
is:

A. Operator-level changes only without formal review or documentation

B. Supervisor-approved changes without comprehensive technical review

C. Documented management of change with technical review and operator training
D. Emergency changes without subsequent review or documentation

89. Among acceptable practices for boiler water TDS management, the BEST approach is:

A. Fixed TDS target without adjustment based on operating parameters



B. TDS management based on operator visual observation during rounds
C. Adjustable TDS target based on load and chemistry stability only

D. Optimized TDS with conductivity-based blowdown and trend monitoring

90. An operator is choosing between acceptable approaches to steam quality management. The BEST
practice is:

A. Single steam quality test annually during efficiency testing sessions
B. Operating parameters controlled to maintain good steam quality with monitoring
C. Steam quality testing only when process downstream reports issues

D. Quarterly steam quality measurements during routine maintenance activities

91. Multiple acceptable practices exist for spare parts management. The BEST approach is:

A. Critical spares on hand based on failure analysis with vendor partnerships
B. Maximum spares inventory to cover all possible failure modes anywhere
C. Minimum spares with expectation of fast vendor delivery when needed

D. Spares based on age of equipment rather than failure probability patterns

92. Among acceptable approaches for feedwater pump protection, the BEST practice is:

A. Motor overload protection alone without suction or flow monitoring
B. Suction pressure alarm without motor protection or flow monitoring
C. Flow switch alone without suction pressure or motor protection alarms

D. Comprehensive protection with motor, suction, and flow monitoring with alarms

93. An operator distinguishes best practice from acceptable for operator training. The BEST ongoing
training approach is:



A. Annual formal training meeting state continuing education requirements only
B. One-time initial training adequate for operator's career without refreshers
C. Continuous learning with formal courses, industry events, and mentoring

D. Training only when problems indicate skill gaps during operation

94. Multiple acceptable practices exist for boiler efficiency reporting. The BEST practice is:

A. Annual reports for regulatory compliance without interim performance updates
B. Monthly efficiency reports with trending, analysis, and improvement recommendations
C. Quarterly reports only during major operational reviews with management

D. Efficiency reports produced only when requested by plant management

95. Among acceptable boiler chemistry programs, the BEST practice for program updates is:

A. Annual technical review combining operator data and vendor expertise
B. Updates only when chemistry problems become visible during operations
C. Changes based on price alone without technical evaluation or testing

D. Updates triggered only by major equipment changes without review

96. An operator chooses between acceptable approaches for managing deaerator operation. The BEST
practice is:

A. Fixed steam supply rate regardless of feedwater demand variations
B. Variable steam based on operator visual observation of the plume
C. Controlled based on dissolved oxygen, temperature, and level monitoring

D. Automatic operation without operator monitoring beyond initial setup



97. Multiple acceptable practices exist for chemical feed pump maintenance. The BEST approach is:

A. Reactive maintenance only when pump fails during normal operation
B. Annual maintenance regardless of actual pump condition or usage
C. Replacement after every 5 years regardless of actual operational condition

D. Condition-based maintenance with routine inspection and preventive care

98. Among acceptable approaches for internal boiler inspection preparation, the BEST practice is:

A. Cooling and draining immediately before the inspection for convenience
B. Proper cooldown, drainage, cleaning, and safety isolation well before inspection
C. Only cooling without drainage if inspector allows the arrangement temporarily

D. Minimum preparation to save plant time before the inspector arrives

99. An operator chooses between acceptable approaches for load forecasting. The BEST practice is:

A. Historical data combined with planned changes and operational communication
B. Historical data only without consideration of upcoming operational changes
C. Operator intuition based on experience without systematic data analysis

D. Management direction without operator input on actual plant capabilities



100. Multiple acceptable practices exist for professional development. The BEST practice for operator
career growth is:

A. License renewal only as required by the jurisdiction for employment
B. Minimum continuing education to maintain current license status
C. Active participation in industry organizations, continuing education, and mentoring

D. Focus on current job without investment in future professional development



PRACTICE EXAM 9: ANSWER KEY
AND FULL EXPLANATIONS
(QUESTIONS 1-100)

B — Engineering controls to reduce noise at the source combined with PPE follows the hierarchy
of controls — elimination of the hazard at its source is always preferred over personal protection
alone. PPE, administrative controls, and warnings all address consequences rather than causes.
Engineering controls provide permanent solutions independent of operator compliance.

A — Focused training and preventive maintenance leverage the extra operator's time productively.
Standby status, observation, or redundant rounds create wasted capacity. Skill development and
proactive maintenance directly improve plant reliability and operator capability.

D — Continuous surface blowdown controlled by conductivity maintains TDS at target
automatically without operator intervention. This provides better control than fixed-schedule
manual methods. Automated conductivity-based blowdown is the industry standard for modern
plants.

C — Daily testing with recorded results and trending catches developing issues early and builds a
record supporting regulatory compliance. Less frequent testing misses short-term failures; testing
without documentation forfeits the trending value. LWCO is the most critical safety device.

B — Representative samples at specified intervals with proper technique produce reliable
chemistry data for trend analysis and program management. Grab samples, crisis-only sampling,
or opportunity-based sampling all miss trends and patterns. Systematic sampling supports
systematic management.

A — Economizer installation for feedwater preheating typically delivers 2-5% efficiency
improvement with payback under 3 years. Lighting, paint, and temperature sensors are much
smaller-scale improvements. Major heat recovery projects provide the largest ROI in most
facilities.

D — Continuous oxygen trim with periodic comprehensive tune-ups combines real-time
combustion optimization with regular deep adjustments. This captures both real-time performance
and calibrated accuracy. Manual and visual methods alone lack the precision of continuous
monitoring.
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C — Daily gauge glass blowdown as part of routine blowdown verification serves multiple
purposes: cleaning the glass, verifying connections are clear, and visual condition check. Less
frequent cleaning allows deposits to accumulate. Daily practice is the industry norm for steam
boilers.

A — Multi-point sampling with trend analysis and comparison to specifications catches problems
at multiple locations and shows patterns over time. Single-point or problem-only sampling misses
developing issues. Systematic data collection supports systematic decision-making.

B — Semi-annually or quarterly trap surveys optimize the balance between detection speed and
survey cost. Annual is acceptable minimum; problem-based is reactive; every 5 years allows years
of waste. Semi-annual or quarterly catches failures before substantial fuel waste accumulates.

D — Systematic rounds at defined intervals with structured parameter recording combines time
discipline with data capture. Twice-per-shift is inadequate; random checkpoints lack structured
content; hourly without purpose lacks focus. Defined intervals plus structured recording is the
professional standard.

C — Comprehensive programs with pH, sulfite, dispersant, and trending address corrosion through
multiple coordinated approaches. Single-chemical programs miss interactions; weekly-adjustment
phosphate lacks trending; seasonal-only adjustment lacks responsiveness. Multi-chemistry
coordinated programs are industry standard.

A — Documented written procedures followed step-by-step with verification provide consistency
and safety during the highest-risk startup phase. Memory-based or preference-mixed procedures
introduce variation. Even automated startup requires verification steps by the operator.

B — Continuous conductivity-controlled surface blowdown with periodic bottom blowdown
combines the two types for their respective strengths: surface removes dissolved solids
automatically, bottom removes settled sediment periodically. This combined approach is industry
standard for modern industrial plants.

D — Specific parameters at fixed intervals with explicit observations and actions provides
actionable records for trending, compliance, and shift-to-shift continuity. Abnormal-only,
summary-only, or shift-end-only logs miss the granular data that reveals developing issues.

A — Document location, assess severity, plan controlled repair appropriately balances safety with
operational continuity. Ignoring or sealant approaches are temporary workarounds; immediate
shutdown is excessive for minor leaks. Systematic assessment and planned repair is professional
practice.

C — Sodium sulfite is the standard oxygen scavenger for most boiler applications including low-
pressure heating boilers. Hydrazine is restricted to high-pressure applications due to toxicity
concerns; tannin requires more complex management; "no scavenger needed" ignores the
corrosion protection benefit.
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B — Safety glasses, hearing protection, and closed-toe footwear at all times provides baseline
protection for boiler room environments. Minimum-only ignores general hazards; full respiratory
is excessive for normal operations; task-only PPE misses routine hazards. Baseline plus task-
specific is industry standard.

D — Written procedures, quarterly drills, and post-event review for improvement combines
documentation, practice, and continuous improvement. Written-only without practice creates
paper-only programs; annual-only lacks regular reinforcement. All three elements together create
effective emergency response capability.

A — Safety-critical items first, then efficiency, then cosmetic improvements follows the industry
priority hierarchy. Safety issues can create immediate consequences; efficiency affects costs;
cosmetic issues affect appearance but not operation. This priority order is fundamental to
professional maintenance management.

D — Sizing for typical load plus moderate margin with modulating burners balances capacity,
efficiency, and flexibility. Oversizing wastes capital and efficiency; exact sizing has no margin;
undersizing compromises reliability. Moderate margin with modulation is the optimized approach.

B — Quarterly reviews combining operator data and vendor technical expertise leverage both
continuous operational monitoring and periodic expert analysis. Annual vendor-only misses
interim data; visual-only lacks systematic analysis; problem-only is reactive. Regular collaborative
reviews are industry best practice.

A — Classroom instruction, hands-on practice, and mentoring with senior operators combines
theoretical knowledge, practical skills, and experienced guidance. Any single approach has gaps;
all three together provide comprehensive development. Combined learning approaches build
capable operators most effectively.

C — Survey-based replacement combined with upgrading to better designs combines timely
replacement with design improvements. Fixed-interval replacement misses failures between
intervals; failure-only is wasteful; upgrades during replacement maximize long-term value. Survey
plus upgrade is optimal management.

D — Conductivity-based modulating valve with feedback control continuously maintains exact
TDS target automatically. Time, pressure, and level-based approaches are less precise than direct
measurement of the parameter being controlled. Feedback control on the actual measurement is
always preferred.

A — Annual try-lever testing with documentation and periodic full inspection combines routine
verification with detailed analysis. Daily is excessive and creates wear; inspection-only misses the
interim; problem-based is reactive. Annual plus periodic detailed is the balanced professional
approach.
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C — Metered combustion control with oxygen trim at all firing rates provides optimal air-fuel ratio
automatically across the operating range. Fixed excess air wastes efficiency; manual adjustment
lacks precision; stack temperature alone is indirect. Metered with trim is the modern standard for
efficient operation.

D — Physical isolation, lockout/tagout, and verified zero energy state follows OSHA LOTO
requirements and prevents stored-energy injuries. Partial isolation or single-system closure leaves
residual hazards. Verification is essential — isolation alone without verification has caused
injuries.

B — Predictive maintenance based on condition monitoring with regular preventive activities
combines data-driven response with scheduled care. Reactive maintenance allows failures; fixed
calendar intervals may miss early issues or replace good components; run-to-failure risks
unplanned outages. Condition-based is optimal.

B — Structured alarm priority ranking with investigation before silencing ensures critical alarms
receive appropriate response. Silencing, ignoring, or quick-acknowledgment without investigation
creates dangerous habits. Alarm management programs with structured priority are industry
standard for safety.

C — Thermal deaeration with chemical scavenging backup provides both primary protection and
backup assurance. Each method alone has failure modes; together they provide redundant
protection. Combined approaches are standard for any boiler where oxygen is a corrosion concern.

D — Maximum practical condensate return with contamination monitoring combines efficiency
(reduced makeup water, reduced chemistry demand) with quality assurance. Minimum or standard
approaches leave fuel and water savings on the table. Monitoring enables maximum return without
quality compromise.

B — Double-wall tanks with leak detection and proper ventilation provide environmental
protection plus safety. Single-wall tanks risk spills; blended fuel creates quality issues;
underground tanks create inspection difficulties. Modern environmental regulations favor the
double-wall approach.

A — Comprehensive survey identifying gaps with planned remediation ensures systematic
insulation management. Replacement-only when visible, spot-check, or annual-only approaches
miss many insulation losses. Comprehensive surveys typically identify 30-50% more
improvement opportunities than reactive approaches.

C — Continuous cooling-coil sampling system for accurate representative samples ensures sample
temperature and condition match actual boiler water chemistry. Blowdown and gauge glass
sampling can be contaminated; feedwater sampling is upstream. Proper sample stations produce
reliable data.
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D — Critical safety interlock upgrades and emergency system improvements directly address life-
safety issues. Uniforms, lighting, and monitors are valuable but not safety-critical investments.
Safety system improvements prevent the catastrophic events that other improvements don't
address.

A — Continuous fuel and steam flow monitoring with periodic combustion testing combines real-
time data with calibrated accuracy. Monthly calculations miss short-term variations; annual-only
lacks trending; utility-bill review is too indirect. Continuous monitoring plus periodic testing is
optimal.

B — Group lockout with multiple locks on each isolation point and verification testing ensures
each worker's safety is individually protected. Single-point or supervisor-controlled LOTO has
caused worker injuries when isolation assumptions failed. Individual locks plus verification is the
OSHA-compliant standard.

C — Written procedures with training, drills, and informed operator judgment provides both
structure and flexibility for real situations. Individual judgment alone lacks consistency; strict
procedures without judgment lack flexibility for unexpected situations. Combined approach
prepares for actual emergency conditions.

D — Optimized inventory balancing supply reliability and storage risks combines operational
continuity with risk management. Maximum inventory creates fire and storage risks; minimum or
just-in-time creates supply vulnerability. Optimization is the modern inventory management
approach.

A — Mechanical ventilation sized for combustion air plus cooling with monitoring ensures
adequate air for both combustion and environmental control. Natural ventilation is unreliable;
ventilation during combustion only misses residual heat; minimum code may be insufficient.
Properly sized mechanical ventilation is optimal.

D — Periodic rotation with verification testing of backup pump readiness ensures both pumps
remain in service. Single pump until failure risks backup unavailability; always running both
wastes energy; rotation without verification misses backup failures. Rotation plus testing is
complete management.

B — PPE per SDS with training, emergency equipment, and clear procedures provides
comprehensive chemical safety. Manufacturer recommendations alone may be incomplete; same
PPE for all chemicals misses specific hazards; assuming familiarity causes complacency.
Comprehensive programs protect workers effectively.

C — Continuous emission monitoring with compliance reporting provides real-time data for both
operational and regulatory purposes. Annual testing misses variations; monthly readings are
periodic; visual observation is qualitative. Continuous monitoring is required by regulation for
many facilities and is best practice for others.
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D — Written turnover with face-to-face meeting and walkthrough of current conditions combines
documentation with interactive information transfer. Brief verbal loses details; written-only misses
nuance; early-arrival without walkthrough misses current conditions. Combined approach ensures
complete handoff.

A — Integrated chemistry management with automated feed and continuous monitoring represents
modern best practice. Manual adjustment is labor-intensive and lagging; batch treatment creates
fluctuations; single-chemical programs miss complex interactions. Integrated automated systems
deliver consistent chemistry.

B — Engineering controls at the noise source combined with required PPE follows the hierarchy
of controls. Administrative and PPE-only approaches depend on compliance behavior; avoiding
areas isn't always possible. Source control is permanent and independent of personal behavior.

C — Combustion tuning combined with heat recovery from flue gas streams provides significant
combined efficiency improvement with reasonable investment. Cosmetic or non-boiler
improvements don't improve efficiency. Combined combustion and heat recovery typically
delivers 3-7% efficiency improvement.

C — Sized for adequate reserve with chemistry stability and practical access balances operational
needs with chemistry performance. Small storage creates chemistry variations; large storage may
compromise chemistry; atmospheric-only loses deaeration pressurization benefits. Proper sizing
considers all requirements.

D — Periodic testing for pH, iron, hardness, and contamination indicators captures the main
condensate quality issues that would impact feedwater chemistry. Visual, annual-only, or single-
parameter approaches miss important condensate quality changes. Multi-parameter regular testing
is thorough.

C — Heat exchanger to preheat makeup water with flash steam recovery captures both heat and
flash steam for productive use. No-recovery wastes energy; flash tank alone misses the liquid heat
content. Combined recovery maximizes energy use from what would otherwise be waste.

B — Following written procedures while using trained judgment for specifics combines
consistency with flexibility. Immediate action without procedures risks wrong responses; always
calling supervision creates delays; manual-only intervention may lack sufficient authority.
Procedures plus judgment works best.

A — Proper pipe sloping with adequate drip legs and properly functioning traps is basic steam
distribution design for water hammer prevention. High pressure, thin insulation, or straight runs
don't address the condensate accumulation that causes water hammer. Proper design prevents
rather than mitigates the problem.
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D — 5 to 15 percent excess air is the optimal range for natural gas combustion. Stoichiometric is
theoretical impossibility; 25% or 50% wastes fuel through excess air heating. This narrow range
balances complete combustion with minimum stack loss.

C — Multi-stage regulation with overpressure protection and monitoring ensures reliable and safe
gas supply. Single-stage is inadequate; matching-exact has no margin; daily-variable creates
reliability issues. Multi-stage with safety provisions is the professional standard.

B — Properly sized tank with cooling and discharge to appropriate drainage handles blowdown
safely. Undersized or direct discharge creates safety and operational issues; small or undersized
tanks don't flash cool effectively. Proper sizing and cooling is the safe and compliant approach.

B — Scheduled replacement based on manufacturer recommendations with testing balances
planned replacement with verification. Replacement-only upon failure risks failures; fixed 5-year
or annual replacement may be premature or late. Manufacturer-recommended schedule with
testing is optimized.

A — Gradual warmup per manufacturer schedule to prevent thermal stress damage protects
pressure parts from uneven expansion. Rapid startup can damage tubes, refractory, and pressure
boundaries. Production pressure doesn't override engineering requirements. Manufacturer
schedules reflect accumulated design experience.

C — Written with verbal confirmation for critical operational information combines
documentation with real-time understanding. Verbal-only loses permanence; written-only may not
be read immediately; electronic-only may not reach operators promptly. Combined approaches
ensure critical information is received and understood.

B — Task-specific PPE selection based on hazard assessment per activity provides proper
protection without excessive burden. Minimum may be inadequate; maximum always creates
compliance resistance; preference-based ignores actual hazards. Hazard-based selection is the
professional standard.

C — Computerized trending with statistical analysis and alert thresholds combines data
management with anomaly detection. Manual or simple charts miss patterns; annual summary is
too infrequent. Modern chemistry management increasingly relies on computerized analysis with
alerts.

A — Double-check valves with stop valves providing positive isolation capability provides
maximum feedwater system protection. Single-check, single-stop, or butterfly valves provide less
protection against reverse flow. Double protection is the code and best-practice standard for critical
feedwater applications.

D — Continuous temperature, humidity, and air quality monitoring with trending supports both
operational and environmental management. Monthly, quarterly, or equipment-only monitoring
misses environmental patterns. Continuous monitoring enables proactive environmental control.
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B — Periodic calibration combined with redundant gauges for cross-checking provides
verification between calibrations. Annual only, replacement-only, or problem-based approaches
miss interim drift. Redundancy plus calibration enables continuous confidence in readings.

C — Emergency trip, alert personnel, document, investigate, restart with supervision covers the
complete emergency response sequence. Trip-only, verbal-only, or trip-without-investigation skip
critical steps. Complete sequence includes response, communication, documentation, and
controlled recovery.

A — Continuous online monitoring with periodic grab samples for verification combines real-time
data with verification. Periodic grab-only approaches miss short-term excursions; regulatory-only
is compliance-minimum. Continuous plus verification is modern best practice.

D — Regular testing with diversion of contaminated returns from feedwater prevents
contamination from reaching the boiler. Visual, annual, or maintenance-only approaches don't
catch contamination before it enters feedwater. Active diversion protects the boiler from
condensate contamination.

B — Combustion tuning plus heat recovery with shorter typical payback periods provides the best
ROI — typically 1-3 years. Complete replacement is much longer; non-boiler improvements are
smaller; accessory replacement rarely addresses root causes. Combustion plus heat recovery is the
optimal efficiency investment.

A — Vendor-recommended change with operator training and monitoring of effects manages
treatment program changes systematically. Publication-based, trial-based, or price-based changes
may introduce unintended effects. Managed changes with monitoring capture benefits while
identifying issues.

C — Hybrid approach selecting method based on deposit type and location is optimal for complex
boiler cleaning needs. All-chemical or all-mechanical approaches may miss or damage. Tailored
method selection matches tool to task.

D — Digital records combined with automated trending and alert capabilities represents modern
best practice for operating records. Handwritten or basic digital lacks trending; digital-only without
automation misses analytical value. Modern digital systems enable data-driven plant management.

B — Parallel positioning with oxygen trim across all firing rates continuously provides optimal
combustion control across the full operating range. On-off or limited-scope control schemes miss
optimization opportunities. Parallel positioning with oxygen trim is the modern combustion
control standard.

A — Clear aisles, adequate lighting, emergency exits, and logical equipment access supports safe
and efficient operation. Maximum density or age-based arrangements create safety and operational
issues; construction-phase-only decisions miss evolving needs. Layout should support operational
effectiveness.
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D — Optimized range based on boiler design and water supply with monitoring achieves tailored
chemistry for specific conditions. Narrow or wide ranges without tailoring miss optimization;
seasonal-only lacks responsiveness. Engineered optimization delivers best performance.

C — Periodic tune-ups combined with continuous oxygen trim for optimization combines
calibrated baseline with real-time optimization. Annual-only misses interim changes; problem-
based is reactive; major-outage-only is too infrequent. Periodic plus continuous provides optimal
combustion performance.

B — Mechanical deaeration plus chemical scavenger with monitoring of both provides both
primary protection (deaeration) and backup (scavenger) with verification. Single methods have
failure modes; no protection is inappropriate. Combined with monitoring is the comprehensive
approach.

A — Comprehensive fire plan with extinguishers, detection, suppression, and training covers all
aspects of fire response. Extinguishers alone, detection alone, or notification without equipment
cover only portions. Comprehensive coverage addresses prevention, detection, and response.

D — Scheduled drills with variation, after-action review, and procedure updates continuously
improves emergency response capability. Discussion-only, tabletop-only, or written-without-drills
don't test actual performance. Scheduled drills with improvement loop builds real capability.

C — Condition-based maintenance combined with regular inspection and testing leverages both
data-driven and scheduled maintenance. Reactive-only, fixed-schedule, or fixed-replacement
approaches miss optimization. Condition-based with inspection is the modern maintenance
standard.

A — Ordered per usage with adequate lead time and quality verification balances availability, cost,
and quality. Large-quantity or small-frequent orders have trade-offs; promotion-based misses
technical fit. Usage-based ordering with quality verification is professional practice.

B — Specific fuel consumption (fuel per 1b steam) with trending analysis is the key efficiency
metric. Utility bills are influenced by rate changes; annual expenditure is aggregated; temperature
adjustment adds complexity without improving clarity. Specific fuel consumption with trends
shows true boiler performance.

D — Active collaboration with insurance carrier for mutual risk reduction leverages insurance
expertise for plant improvement. Minimum-requirement approaches miss learning opportunities.
Collaborative relationships typically identify risk reduction opportunities benefitting both parties.

A — Dynamic optimization based on load, makeup water, and operational conditions adapts
chemistry to actual conditions. Fixed targets, seasonal-only, or problem-only miss operational
variations. Dynamic optimization delivers consistent performance across varying conditions.
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C — Multi-point isolation with individual worker locks and verification testing follows OSHA
LOTO requirements completely. Single-person or supervisor-only approaches violate individual
protection principles; lockout-only for major work misses minor-work hazards. Complete
individual protection is the LOTO standard.

B — Chemistry trending, visual inspection, and periodic corrosion coupon testing combines
multiple corrosion indicators. Visual-only, coupons-only, or UT-only approaches miss patterns.
Multi-method corrosion monitoring catches problems earliest.

D — Multiple modular boilers with automatic staging and load matching provides optimal
efficiency across variable loads. Oversized single, uncoordinated multiples, or limited-turndown
single boilers all cycle inefficiently. Modular staging matches output to demand efficiently.

A — During stable operating periods at regular intervals for sediment control is optimal bottom
blowdown timing. Cold system, peak demand, or annual timing miss regular sediment removal.
Stable operating periods allow effective blowdown without disrupting load response.

C — Documented management of change with technical review and operator training ensures
changes are evaluated, documented, and properly implemented. Operator-level or emergency
changes without review create unintended consequences. Structured change management is
industry best practice.

D — Optimized TDS with conductivity-based blowdown and trend monitoring adapts to actual
operating conditions while maintaining chemistry targets. Fixed, visual, or load-only approaches
miss chemistry optimization. Conductivity-based with trends is modern TDS management.

B — Operating parameters controlled to maintain good steam quality with monitoring prevents
quality problems rather than detecting them. Annual, problem-based, or quarterly testing is
reactive. Prevention plus monitoring ensures consistent steam quality.

A — Critical spares on hand based on failure analysis with vendor partnerships optimizes
availability and cost. Maximum spares waste capital; minimum risks operational failures; age-
based ignores actual failure patterns. Failure-analysis-based inventory is the professional
approach.

D — Comprehensive protection with motor, suction, and flow monitoring with alarms covers all
pump failure modes. Single protection types miss others; combinations without alarms lack
operator notification. Comprehensive multi-parameter protection with alarms protects pumps and
boilers.

C — Continuous learning with formal courses, industry events, and mentoring builds
comprehensive professional capability. Minimum, problem-based, or initial-only training misses
continuous improvement. Active professional development maintains and extends capabilities
throughout careers.



94.

95.

96.

97.

98.

99.

100.

B — Monthly efficiency reports with trending, analysis, and improvement recommendations
provide actionable data regularly. Annual, quarterly, or request-only reports miss ongoing
optimization opportunities. Monthly cycles enable continuous improvement at practical intervals.

A — Annual technical review combining operator data and vendor expertise leverages both
operational knowledge and technical depth. Problem-based, price-based, or equipment-triggered
changes miss program optimization. Regular technical reviews keep programs current.

C — Controlled based on dissolved oxygen, temperature, and level monitoring provides optimal
deaerator operation using the actual performance parameters. Fixed-rate, visual, or automatic-only
approaches miss the direct measurements that indicate performance. Measurement-based control
is optimal.

D — Condition-based maintenance with routine inspection and preventive care balances
prevention with avoidance of unnecessary service. Reactive, fixed-annual, or fixed-replacement
approaches miss condition signals. Condition-based is modern maintenance standard.

B — Proper cooldown, drainage, cleaning, and safety isolation well before inspection enables
thorough, safe inspection. Minimum preparation, partial steps, or convenience-based approaches
may compromise inspection quality or worker safety. Proper preparation is non-negotiable for
inspection.

A — Historical data combined with planned changes and operational communication provides
realistic load forecasts. Historical-only, intuition-only, or management-direction-only miss
important inputs. Combined approach produces accurate forecasts for planning.

C — Active participation in industry organizations, continuing education, and mentoring builds
comprehensive professional capability. License-renewal-only, minimum-CE-only, or current-
focus-only miss growth opportunities. Active engagement builds careers and contributes to the
profession.



