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High purity Thermo Scientific Orion 
ROSS pH electrode provides reliable 
measurements and cost savings in steam 
cycle monitoring and control applications

The Challenge: 
At a large power generation plant in the southwestern 
region of the United States, on-line pH readings of  
the steam cycle drifted and did not reliably match  
lab/grab sample measurements. Frequent recalibration 
increased labor costs.  

The Solution: 
The power plant upgraded to Thermo Scientific™ 
Orion™ 2001SC High Purity ROSS™ pH electrodes  
and Orion analyzers.

The Benefit: 
Stable pH readings and excellent agreement with  
lab/grab sample measurements have dramatically 
reduced calibration frequency, thus saving 92%  
in labor costs associated with calibrations. In addition, 
Orion 2001SC electrodes outlast other pH electrodes, 
dramatically reducing replacement frequency  
and costs.

The Right pH Electrode for Steam Cycle Monitoring  
and Control
A steam generating plant requires very clean water and 
carefully controlled chemistry for proper operation of a  
boiler that runs at high temperatures and pressures. Careful 
monitoring and control of pH at strategic sampling points is 
required to prevent chemistry upsets, corrosion, equipment 
damage, system failure, and downtime. This monitoring of pH 
in pure water can be challenging due to signal drift, frequent 
recalibration, and/or poor agreement between on-line and 
lab/grab sample measurements. Typically, the more pure the 
water, the more challenging this becomes. When a tight pH 
range is required for proper operation of a system, a stable, 
accurate, and reliable pH on-line analyzer is essential.



The plant in this case study is a large lignite-fired power plant 
with three 750 once-through supercritical units. All three  
units operate at or near 3,950 psi and 1,000 ºF, utilizing All 
Volatile Treatment (AVT). Sampling points for pH in the steam 
cycle include the condensate pump discharge header,  
polisher effluent, boiler feed pump, and economizer inlet. 
Before installation of the Orion 2001SC ROSS pH electrodes 
and analyzers, the existing pH analyzers showed drift and 
required weekly calibration. In addition, pH electrodes had  
to be replaced every 9-12 months due to a shift in the 
reference potential (E0).

The plant started with a demo unit before purchasing the 
Thermo Orion pH analyzers. Installation of other pH electrodes 
typically showed pH drift of 0.2 pH in the first two days of 
operation. However, the Orion 2001SC ROSS pH electrodes 
held stable and did not have to be recalibrated. After running 
two months unattended, the analyzer still maintained 
good agreement with the benchtop grab sample results. 
This performance not only met, but exceeded, customer 
expectations. The plant purchased and installed 12 Thermo 
Orion pH analyzers in 2000. In 2009, three more sampling 
points were added with Orion pH analyzers installed for each.  

Since installing the Orion 2001SC ROSS pH electrodes and 
analyzers, the customer has reduced calibration frequency 
from once a week to once every three to four months. With 
15 electrodes and analyzers now installed and a calibration 
time of 30 minutes each, that represents a change from 97.5 
hours of calibration to 7.5 hours of calibration in a three-month 
period—a savings of 92% in labor required for calibration.

Other pH electrodes tended to last only 9 to 12 months in this 
application. In a ten year period, the customer would expect 
to replace each electrode at least ten times, for a total of 120 
replacement electrodes. Since installing the Orion 2001SC 
ROSS pH electrodes, the average pH electrode life has 
increased dramatically. Of the electrodes installed, this power 
plant has seen a 98% reduction of replacement electrode 
purchases. In addition, the average pH drift (calculated as E0 
shift) of the original electrodes has been only 0.15 pH unit over 
the life of the electrode!
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“Since installing the Orion 2001SC ROSS pH 
electrodes and analyzers, the customer has 
reduced calibration frequency from once a 
week to once every three to four months.”

Measuring pH in low conductivity waters can be challenging 
due to the low ionic strength and un-buffered nature of the 
sample, which may lead to issues such as noisy readings, 
slow response, drift, and poor accuracy. The Orion High 
Purity ROSS 2001SC pH electrode and analyzer overcomes 
these challenges by careful design and construction. With its 
unique ROSS internal reference system, the Orion 2001SC 
pH electrode provides superior stability and greater accuracy 
than other conventional electrodes with silver chloride or 
calomel internal reference systems. The performance of the 
ROSS internal reference is virtually unaffected by temperature 
fluctuations due to the very low temperature coefficient for 
the reference system. The ROSS filling solution does not form 
precipitates that can clog a ceramic junction. The simple  
and effective design for pressurized filling solution ensures  
a positive flow that keeps the junction flowing freely. It also 
prevents diffusion of the sample into the electrode, protecting 
the stability of the reference reading. The benefits are a  
stable, accurate, and long-lasting pH electrode for clean  
water samples.

For more information about the Orion 2001SC 
ROSS pH electrode and analyzer or to contact  
your local Thermo Scientific water quality 
specialist, call 1-800-225-1480 or visit our website 
at www.thermoscientific.com/processwater.
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