
Excerpt: Webinar on “Boiler Pressure Parts Failures Prevention in Thermal Power 

Plants: Best Practices & Case Studies”  

This excerpt captures the essence of our March 7, 2025, webinar on "Boiler Pressure Parts 

Failures Prevention in Thermal Power Plants - Best Practices & Case Studies." As a CEA-

recognized Training Center, we're committed to empowering engineers with actionable 

knowledge. Watch the full recording on our YouTube channel or join our upcoming sessions 

to transform your plant's reliability! 

The Hidden Menace: Why Boiler Tube Failures Are Your Plant's Silent Profit Killer 

Imagine this: A 660 MW thermal power unit grinds to a halt due to a seemingly minor boiler 

tube leakage (BTL). What follows? A 48-60 hour shutdown, consuming 65-80 KL of startup 

oil, auxiliary power losses, and a staggering Rs. 39.6 lakhs in lost profit margins—at just 10 

paise per unit. Multiply that by multiple incidents in a year, and you're looking at crores 

vanishing into thin air. As someone who's investigated over 500 BTL cases across subcritical 

and supercritical boilers, I can tell you: These aren't random events. They're preventable 

disasters rooted in harsh internal environments—high pressure, abrasive flue gases from 

Indian coal, and dynamic thermal stresses. 

In our packed March 7, 2025, webinar at STEAG India, we dove deep into this "No. 1 

availability spoiler," as dubbed by the Electric Power Research Institute (EPRI). Over 60% of 

boiler outages stem from tube failures, yet with proactive strategies, you can aim for zero BTLs 

between overhauls. Attendees from leading utilities left with a roadmap to slash downtime and 

boost efficiency. If you missed it, the recording is live on our YouTube—subscribe now for 

exclusive access to future gems like this! 

Decoding Failure Mechanisms: 15 Real-World Case Studies That Save Lives (and 

Budgets) 

Boiler pressure parts face a battlefield of mechanical, chemical, thermal, and metallurgical 

assaults. We classified them into waterside, fireside, and general mechanisms, unpacking 15 

predominant ones through vivid case studies—complete with pictorial views, symptoms, 

affected components, and mitigation tactics. 

Waterside Woes: The Chemistry Culprit Water chemistry isn't just a parameter; it's your 

boiler's lifeline. Upsets like condenser leaks or poor cleaning can shatter the protective 

magnetite layer, leading to horrors like hydrogen damage (thick-edged window openings in 

water walls) or caustic gouging (thin-edged pinholes). Case Study 1: A seaside plant's 

repeated condenser issues caused widespread hydrogen embrittlement, necessitating full 

panel replacements. Pro tip from my 40 years: Maintain condensate ACC below 0.2 μS/cm 

and never run with leaks—it's a recipe for disaster. Oxygen pitting during shutdowns? Enforce 

nitrogen blanketing or wet preservation to dodge pitting in SH/RH loops. 

Fireside Foes: Erosion and Corrosion Onslaught Indian coal's high ash content turns flue 

gases into sandblasters. Fly ash erosion flattens economizer and SH tubes into oval shapes—

Case Study 5 showed how gas laning from poor alignment doubled erosion rates. Soot blower 

misuse? It's a stealthy eroder—optimize frequency and drainage to prevent angled thinning. 

Fireside corrosion thrives in reducing atmospheres; our Case Study 10 highlighted weld 

overlays as a game-changer for water walls. Expert insight: Conduct Cold Air Velocity Tests 

(CAVT) post-overhaul to predict and prevent gas flow distortions—I've seen it cut erosion by 

40% in high-ash boilers. 



General Threats: Overheating and Weld Nightmares Short-term overheating (fish-mouth 

ruptures from blockages) and long-term creep (bulging with intergranular cracks) dominate 

here. Case Study 11: Debris from improper cleaning caused a startup catastrophe in a 500 

MW unit. Dissimilar metal welds (DMW) fail catastrophically at interfaces—replace with Ni-

based alternatives. Mechanical fretting from vibrations? Align supports meticulously. From my 

experience: Trend oxide scale thickness via NDT; if it exceeds limits, replace proactively—it's 

saved plants millions in unplanned outages. 

These case studies aren't theoretical—they're battle-tested from real Indian plants firing 

everything from lignite to imported coal. We emphasized a two-step approach: Understand 

the mechanism, then deploy targeted mitigations like ribbed tubes for gouging or Cr-enhanced 

materials for ash corrosion. 

Best Practices & Cutting-Edge Tools: From Reactive Fixes to Predictive Mastery 

Shifting from firefighting to foresight is key. Our webinar outlined O&M gold standards: 

• Operational Excellence: Real-time monitoring of pH, DO, and metal temps; optimize 

combustion with CO grids and mill fineness. Early BTL detection via acoustic systems 

or DM makeup spikes—authorize swift shutdowns to minimize secondary damage. 

• Preservation & Startup Savvy: Dry or wet methods to combat oxygen pitting; ensure 

SH draining to avoid condensate blockages. 

• Maintenance Mastery: Visual inspections first, then NDT powerhouses like ultrasonic 

D-metering (for thinning), DPT/MPI (for cracks), boroscopy (headers), and advanced 

tech like RFET/LFET for full-wall scans or TOFD for thick joints. Pro tip: Send samples 

for microstructure analysis—creep voids scream "replace now!" 

• Overhaul Guidelines: 100% radiography of welds, DPT on DMWs, and targeted 

inspections (e.g., lowering eco coils for erosion checks). Finetune tube replacement 

criteria: 20-40% thinning? Act fast. 

Drawing from my tenure advising on supercritical boilers, I shared how integrating these—plus 

tools like thermography for blockages—achieves "Total Boiler Maintenance." Plants adopting 

this have hit zero BTLs for years. 

Exclusive Expert Tips: 40 Years of Wisdom Condensed 

1. Coal Quality Combat: High quartz ash? Blend fuels and monitor velocity—prevent fly 

ash erosion before it starts. 

2. Chemistry Mastery: For supercriticals, halt ops if pH dips below 7 or conductivity 

spikes—it's non-negotiable. 

3. Erosion Hotspots: Map failures regionally; use chicken wire mesh in LTSH as a quick 

shield. 

4. Overheating Defense: Install extra thermocouples; trend LMP for creep life—replace 

before 20,000 hours. 

5. Weld Wisdom: Always use IBR-certified welders; post-weld heat treat DMWs to dodge 

cracks. 

These aren't textbook tips—they're forged from real failures turned successes. 

Why STEAG India? Your Gateway to Power Sector Mastery 



As a Government of India-recognized training hub, STEAG India blends global expertise (from 

our German roots) with Indian realities. Our webinars attract participants across PAN India 

from prestigious organizations and Institutes. 

STEAG India: Powering Knowledge, Preventing Failures. 

Similar webinars with interactive Q&A sessions will be arranged in the future. Please 

participate—we'll also repeat some topics with the latest updates. We look forward to your 

overwhelming participation! 

 


