








 Jason Bowman 
Sr. Environmental Specialist 

Electric Generation 
2300 Harveson Place 

Escondido, CA  92029 
Tel: 760-432-2547 

Jbowman2@semprautilities.com 

 

 
March 20, 2015     

 
John Annicchiarico 
Air Pollution Control District 
County of San Diego 
10124 Old Grove Road 
San Diego, CA 92131 

 

SUBJECT: SDG&E Palomar Energy Center Advanced Gas Path Upgrade 
 

Dear Mr. Annicchiarico: 

 

As discussed on 3/13/2015 here is additional information on the changes to the plant 
operating profile. As detailed below, a significant change in air emissions as result of the 
AGP upgrade is not expected. Plant specific technical information, provided by GE, 
indicates that the combustion turbines will experience a 5.4% increase in output, while 
seeing a 2.6% improvement in heat rate, a 0.1% reduction in exhaust flow, and 10°F 
increase in turbine exhaust temperature. The increased exhaust energy subsequently 
improves the capability of the steam turbine (Attachment 1).  

General engineering data presented by GE shows that combustion turbines can expect 
to maintain nearly identical NOx emission rates following the upgrade (Attachment 2). 
Plant specific technical data confirms this expectation. Since the combustor remains a 9 
ppm combustor and the SCR will continue to maintain emissions at or below the 2.0 ppm 
limit, the reduction in exhaust flow is the most important factor when considering 
emissions impact. Fundamentally, hourly mass emission rates must change with 
exhaust flow for a given concentration. Thus NOx and CO hourly emission rates must 
decrease proportionate to exhaust flow when maintained within permitted limits 
(concentration corrected to 15% O2). The slight reduction in flow is caused by slightly 
increased backpressure in the CTG.  

If we ignore this fundamental principle and incorrectly assume that emission change 
solely as a function of fuel flow the project would still not approach the AQIA thresholds 
required for further evaluation. Using the increase in power and reduction in heat rate, a 
2.6% increase in fuel flow is expected at base load. Note that at power levels below 
base load the CTG will use less fuel than it currently does for a given power output. 
Using data obtained from the most recent source test, we can calculate a NOx increase 
of approximately 20 lb/day using the overly conservative fuel flow methodology. During 
the test, the facility operated at just over 12 lb/hr NOx at 1.5 ppm corrected to 15% O2 
with duct burners in operation. Adjusting this figure for 2 ppm @ 15% O2 and applying 
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our conservative correction factor of 2.6 % over a 24 hour period, NOx increases by 
approximately 20 lb/day. But, again, this notion is incorrect because exhaust flow 
actually decreases (Attachment 3).  The hourly and daily increase using this overly 
conservative methodology is far below the AQIA thresholds (Attachment 4). 

CO emissions are substantially lower than NOx emissions, typically less than 2 lb/hr. 
VOC emissions are typically non detectable, and PM10 emissions are typically 1 lb/hr or 
less per turbine. The AQIA thresholds for these pollutants are 550 lb/day, 137 lb/day, 
and 100 lb/day. Accordingly, AQIA threshold attainment is unrealistic; therefore a 
detailed discussion is not warranted (Attachment 4).  

Using the same source test data, we can evaluate the effects on emission rate when we 
consider both the increase in fuel flow and the reduction in exhaust flow. As stated 
above, we can see that for a given concentration, a reduction in flow will have a 
corresponding reduction in mass emission rate. This is true with and without duct 
burners in operation. Favorable deviations are exhibited due to the reduction in mass 
flow (Attachment 3).  

 

 

 

Sincerely, 

 

 

 

Jason Bowman 

 

 

Attachments: 

1. Technical Data 
2. Emissions Comparison 
3. Plant Calculations 
4. Significance Determination Thresholds 

 

cc: Dobbs, Jason: SDG&E – Electric Generation  
LaPeter, Carl: SDG&E – Electric Generation  
Lyons, Steve: SDG&E – Electric Generation 
Martin, Brian: SDG&E – Electric Generation 
File  
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Attachment 1 – Technical Data 
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Attachment 2 – Emissions Comparison 
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Attachment 3 – Plant Calculations 

 
 

 
Base 

Adj for 2 
ppm 

 

Initial W/ 
DB New W/DB 

Delta 
W/DB 

 

Initial 
W/out DB 

New 
W/out DB 

Delta W/out 
DB 

MW 167.33 167.33 
 

167.33 176.36582 5.40% 
 

165 173.91 5.40% 
HHV (BTU/Scf) 1030 1030 

 
1030 1030 0.00% 

 
1030 1030 0.00% 

DSCFH 43,088,055  43,088,055  
 

43,088,055  43,048,917  -0.09% 
 

39,138,059  39,098,921  -0.10% 
HR (BTU/KWh) 10300 10300 

 
10300 10032 -2.60% 

 
10300 10032 -2.60% 

CTG FF (scfm) 16698.89 16698.89 
 

16698.89 17133.06 2.60% 
 

16698.89 17133.06 2.60% 
DB FF (scfm) 1685.33 1685.33 

 
1685.33 1685.33 0.00% 

 
0 0 

 HI (MMBtu/hr) 1893.58 1893.57 
 

1893.57 1938.29 2.36% 
 

1719.99 1764.71 2.60% 
Fd 8710 8710 

 
8710 8710 0.00% 

 
8710 8710 0.00% 

O2 12.90 12.90 
 

12.90 12.70 -1.52% 
 

12.90 12.68 -1.68% 
ppm 1.48 2 

 
2 2 0.00% 

 
2 2 0.00% 

lb/MMBtu 0.0066 0.0089 
 

0.0089 0.0087 -2.40% 
 

0.0089 0.0087 -2.63% 
lb/hr 12.53  16.93  

 
16.93  16.92  -0.09% 

 
15.38  15.37  -0.10% 

 

 

SDG&E Palomar Energy Center Advanced Gas Path Upgrade 1 of 7 



 Jason Bowman 
Sr. Environmental Specialist 

Electric Generation 
2300 Harveson Place 

Escondido, CA  92029 
Tel: 760-432-2547 

Jbowman2@semprautilities.com 

 
 

Attachment 4 – Significance Determination Thresholds 
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May 11, 2015     

 

Nick Horres 
Air Pollution Control District 
County of San Diego 
10124 Old Grove Road 
San Diego, CA 92131 

 

SUBJECT: SDG&E Palomar Energy Center Advanced Gas Path Upgrade, APCD2015-
APP-003970 and 003971 

 

Dear Mr. Horres: 

 

Thank you for reviewing the application and supplemental information previously provided. As 
requested on April 14, 2015, here is additional information on the Advanced Gas Path (AGP) 
upgrade supporting (1) the reduction in exhaust volume, and thus emissions, despite an increase 
in heat input, and (2) why the proposed upgrade does not constitute “reconstruction” or 
“modification.”  

As discussed in more detail in Attachment (2), the volume of exhaust gas from combustion is 
only a fraction of total exhaust gas flow. The primary purpose of the proposed upgrade is to 
increase efficiency. This increase will more than offset the increase in heat input. As Palomar has 
not requested to change the existing permit limits, the resulting reduction in total exhaust flow 
leaves no option but a reduction in mass emissions for any given pollutant concentration (e.g. 2 
ppm NOx corrected to 15% O2).  

After reexamining the applicable Rules, SDG&E believes that this project does not meet the 
definition of either “reconstruction” or “modification.” 40 CFR 60.15 defines “reconstruction” as 
the replacement of components of an existing facility to such an extent that the fixed capital cost 
of the new components exceeds 50 percent of the fixed capital cost that would be required to 
construct a comparable entirely new facility. The capital cost of the components to perform the 
AGP upgrade is approximately $10M per turbine. The capital cost, per turbine, is approximately 
$40M. Since the capital cost of new components is only 25% of a new turbine there is no need to 
do a detailed cost analysis, or to determine total capital cost for the “facility.” 40 CFR 60.2 
defines “modification” as any physical change in, or change in the method of operation of, an 
existing facility which increases the amount of any air pollutant (to which a standard applies) 
emitted into the atmosphere by that facility or which results in the emission of any air pollutant 
(to which a standard applies) into the atmosphere not previously emitted. The only operational 
change is increased efficiency. Thus, there will be no new air pollutants. As discussed above, and 
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in Attachment 2, there is no increase in emissions; therefore the project does not meet the 
definition of “modification.” 

As always, if you have any additional questions please do not hesitate to contact me via phone or 
email. 

  

 

Sincerely, 

 

 

Jason Bowman 

 

Attachments: 

1. Application Status – Incomplete dated April 14, 2015 
2. Palomar AGP Emissions Letter 

 

cc: Dobbs, Jason: SDG&E – Electric Generation  
LaPeter, Carl: SDG&E – Electric Generation  
Lyons, Steve: SDG&E – Electric Generation 
Martin, Brian: SDG&E – Electric Generation 
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To:  Jason Bowman 

SDG&E Environmental Services 

Date:  May 1, 2015 

Subject:  Advanced Hot Gas Path (AGP) Upgrade Emissions 

 
 

In reference to the AGP upgrades at Palomar Energy Center, the volume of 

combusted fuel represents only a percentage of total exhaust gas flow.   At full power 

operations fuel flow slightly increases, but the total exhaust gas flow decreases due to a 

reduction in the turbine inlet guide vane (IGV) position by 1 degree.  A net reduction of flow 

through the turbine, while maintaining the same NOx concentration value, result in a lower 

mass emission (lb/hr) for any given pollutant concentration. 

 

While the gas turbine heat input and gas turbine output both increase as a result of 

the uprate, the gas turbine efficiency also increases.  As part of the design improvements, 

less airflow is used for cooling and other non-power generation flow paths, therefore less air 

is passed through the turbine.  The gas turbine NOx emissions on a concentration basis will 

remain unchanged as a result of this uprate, the gas turbine will be controlled to the same 9 

ppm ref 15%O2 emission level, and the stack NOx emissions will be controlled to 2 ppm ref 

15%O2 through the use of an SCR.  Since the concentration is remaining unchanged, and 

the exhaust flow is decreasing the associated NOx mass flow rate (lb/hr) emissions will 

decrease.  

 

 

Mark Robson 

Account Manager 

Power Generation Services 

GE International Inc. 



From: Bowman, Jason R
To: Horres, Nicholas
Subject: Palomar AGP Application
Date: Tuesday, December 01, 2015 5:38:12 PM

Hello Nick,
I have discussed the available options with generation staff, and SDG&E has decided the plant-wide
 applicability limit seems to be the most favorable path going forward.
 
Hope your Thanksgiving went well.
 
As always, let me know if I can be of further assistance.
 
Best,
Jason Bowman
SDG&E Environmental Services
JBowman2@semprautilities.com
(O) 760-432-2547
(C) 858-602-9124
 

Semper Procedere
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