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introduction 
A multinational energy company and leader in global 
electricity and gas production found an issue with one 
of their power plants and silica deposits. These deposits 
damaged turbine blades and eventually led to 
unscheduled repairs.  With a strong focus in research 
and development as well as utilization of innovative 
technologies, the company wanted to understand the 
root of the issue and find a sustainable solution to 
prevent future downtime and maintain optimal power 
production.  
The plant starts and stops production based on demand 
and the cost of fuel. When they restart production, they 
need to ensure steam purity to overcome the 
temperature and pressure fluctuations with starting 
and stopping processes.   

problem 
Plant operators detected reduced electricity production 
and vibrational issues with the turbine. Following plant 
shut down and opening the turbine, they discovered a 
significant white residue. The silica had accumulated 
on outer edges of the turbine blades at varying 
thicknesses. This led operators and researchers to 
assess water quality and water treatment processes.  
Prior to the boiler, the plant uses a demineralization 
systems consisting of cation, anion, and mixed bed 
resin units. The plant re-evaluated monitoring 
parameters used to control the regeneration of the 
demineralization system and maintain boiler feedwater 
purity. Starting and stopping of the plant made it more 
critical to minimize contaminants; contaminants 
present at restart can make their way to the steam and 
transfer to the turbine.  
Previously the plant used online silica analyzers to 
minimize and prevent silica from entering the steam 
phase and depositing in the turbine. However, when 

the silica analyzer reached the alarm limit (10 ppb), 
it was too late to stop boiler feed and regenerate the 
mixed bed. In trace quantities, silica had already 
been leaking to the steam and being transferred to 
the turbine.  

solution 
As opposed to online silica analysis, Online Boron 
Analysis is often used as a zero-contamination tool to 
minimize and control the leakage of silica from ion 
removal processes like mixed bed ion exchange. Boron 
elutes from the resin bed before other ions break 
through (Figure 1) and Online Boron Analysis can 
detect Boron down to 15 ppt (Figure 2). Thus, Boron 
analysis can prevent not only silica but also weak acids, 
weak bases, and other contaminants in the treatment 
process to the boiler.  

 
 
Figure 1. Correlation of Boron, Silica, and Resistivity.  
In addition to preventing silica breakthrough and managing 
resin bed exhaustion, the plant uses a simple, inclusive tool 
to inject or reject boiler feedwater.   
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Total Organic Carbon (TOC) Analysis measures the sum 
of all ionic and non-ionic organic compounds present in 
sample water. Non-ionic organics can seep through 
treatment systems and break down to corrosive acid 
gases in the high temperature, high pressure boilers. 
The plant uses TOC analysis after the demineralization 
system to determine if they allow water to flow to the 
boiler and produce steam that enters the turbine. Their 
internal rule is TOC < 40 ppb. At this point, most of the 
conductivity is TOC so as a redundant parameter is 
conductivity < 0.4 µS/cm.  
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Figure 2. (a) The Sievers Online Boron Analyzer monitors 
Boron from 15 ppt to 20 ppb in 1, 2, 3, or 4 stream 
configurations in ultrapure water. (b) The Sievers 500RLe 
Online TOC Analyzer measures TOC from 30 ppt to 2.5 ppm in 
ultrapure water. The Sievers M9 Online (c) and Portable (d) 
TOC Analyzers measure TOC with a wide, but stable and 
accurate dynamic range of 30 ppt to 50 ppm. 
  
 
 
 
 
 
 
 

conclusions 
A large multinational power company uses online 
monitoring tools to protect equipment assets and 
control water treatment processes.  Maintaining pure 
steam maximizes efficiency and minimizes downtime to 
keep them excelling at generation, distribution and sale 
of electricity and natural gas.  
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