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“ Customer Satisfaction is Essential”  
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STEAM PLANT PROJECT – CASE STUDY 

 
CALPINE CLEAR LAKE  

AUXILIARY BOILER UNITS 1, 2, 3 AND 4 
PASADENA, TEXAS 

 
 

Background 
 
Applied Utility Systems, Inc. (AUS) was awarded a contract by Calpine Clear Lake 
Cogeneration (Calpine) in October 2001 to install four (4) 250,000 lb/hr auxiliary boilers with 
SCR systems at Calpine’s cogeneration facility in Pasadena, Texas.   
 
Four (4) new boilers were installed in an area adjacent to three (3) existing combined cycle 
gas turbines.  Output from the boilers was tied into the 675 psig steam header providing 
steam to the Celanese Clear Lake plant.    
 
Technical Requirements 
 
The auxiliary boilers were designed to ensure an uninterrupted supply of steam in the event of 
a gas turbine HRSG failure.  Secondarily, these boilers economically produce steam during 
periods when it is not cost effective to use the gas turbines to generate electricity. 
 
In this application boilers must be able to sustain rapid ramp rates so that steam header 
pressure can be maintained.  To minimize fuel consumption when the boilers are in the 
standby condition, an aggressive 25:1 boiler turndown ratio was specified. 
 
The boilers were designed to fire pipeline natural gas and a high hydrogen gas provided by 
Celanese.  Both fuels are piped to each boiler in a common fuel header.  Fuel can be 100 
percent natural gas, 100 percent hydrogen gas, or a blended mixture.  To the extent it is 
available, hydrogen fuel is used in preference to natural gas. 
 
The SCR systems were designed to produce 95 percent NOx reduction to give NOx emission 
levels of 2.1 ppm (@3% O2.) when firing natural gas and 3.6 ppm (@3% O2.) on hydrogen fuel.  
The maximum ammonia slip permitted was 10 ppm (@ 3% O2). 
  
Project Scope and Schedule 
 
AUS’ project scope included the engineering and installation of the steam plant, as well as the 
design, supply and installation of the SCR systems.  The challenging contract schedule 
required completion of start-up and commissioning in late June, immediately followed by 
testing in mid-July 2002. 
 
AUS’ scope covered civil, structural, mechanical and electrical work, including the 
foundations, boilers, forced draft fans, SCR reactors, economizers, stacks, ducting, structural 
steel, piping, control systems and continuous emissions monitoring systems. 
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STEAM PLANT PROJECT – CASE STUDY (Cont’d) 
 
Fabricated items, such as structural steel, ducting and skids were delivered to accommodate 
the construction schedule.  Engineering focused on maximizing the extent of shop 
prefabrication in order to optimize site construction schedule constraints.  A number of local 
and remote fabrication shops were utilized as well as an on site pipe spool fabrication area to 
accommodate the large amount of fabrication work required for the construction schedule. 
 
Construction work commenced on January 15, 2002, and was completed on June 1, 2002.  
Start-up and testing were completed ahead of schedule. 

 
Figures 1 and 2 show the jobsite before and after the steam plant installation.  Figures 3 to 10 
present photographs from the fabrication and installation phases.  Figure 11 shows the plant 
running at night. 
 
SCR System Technical Approach  
 
For each boiler, the ammonia injection grid (AIG) and SCR reactor were installed in the duct 
between the boiler and the economizer.  As part of the engineering work, AUS built and tested 
a scaled isothermal “cold flow” boiler model in its Irvine, California laboratory.  The model was 
used to determine the optimum AIG grid location and design, as well as the requirements for 
baffling and turning vanes within the ducts. 
 
Calpine provided anhydrous ammonia for the project.  For each boiler, AUS supplied a 
metering skid to meter and dilute the ammonia prior to its injection through the AIG into the 
boiler flue gas. 
 
Results 
 
The steam plant installation and start-up were completed on schedule, under budget and in 
accordance with all technical requirements.  The SCR systems successfully met their 
performance guarantees for NOx emissions and ammonia slip. 
 
AUS achieved customer satisfaction by: 
 

·  Striving for accurate and timely communication with the client, subcontractors and 
vendors.   

 
·  Fostering a flexible approach to contract execution so that all parties could achieve their 

goals. 
 

·  Supplying innovative design solutions that achieved the 25:1 boiler turndown and 95 
percent NOx removal performance. 

 
·  Providing AUS’ specialized expertise during construction and commissioning. 
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STEAM PLANT PROJECT – CASE STUDY (Cont’d) 

 
Attachments 

 
Figure 1:   Green field prior to construction 

Figure 2:   Completion of major construction 

Figures 3 and 4: Boiler and ducting on arrival at site 

Figures 5 and 6  Boiler lifts during installation 

Figures 7 to 10:  Ammonia metering skid fabrication and installation 

Figure 11:  Plant running at night
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FIGURE 1.  GREEN FIELD PRIOR TO CONSTRUCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE 2.  COMPLETION OF MAJOR CONSTRUCTION
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FIGURES 3 AND 4.   BOILER AND DUCTING ON ARRIVAL AT SITE 
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FIGURES 5 AND 6.   BOILER LIFTS DURING INSTALLATION 
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FIGURES 7 TO 10.  AMMONIA METERING SKID FABRICATION AND INSTALLATION 
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FIGURE 11.  PLANT RUNNING AT NIGHT 


