 FORMDROPDOWN 

Application No.:  SDAPCD 974481
Equipment Category – Gas Turbine
	1.
GENERAL INFORMATION
	
	DATE:   4/22/2003

	a.
manufacturer:   Solar Turbine Co.

	b.
type:   Cogeneration
	c.
model:   SoLoNOx Titan 130S

	d.
style:        

	e.
applicable aqmd rules:        

	f.
cost:   $       ( FORMDROPDOWN 
)
source of cost data:    FORMDROPDOWN 


	g.
operating schedule:
24  hrs/day
7  days/wk
52  wks/yr


	2.
EQUIPMENT INFORMATION
	
	App. No.:   SDAPCD 974481

	A.
FUNCTION:   On-site power generation for campus needs.  Exhausts via unfired heat recovery steam generator producing steam for campus heating/chilling needs.  This is Unit #2 of two identical units.

	B.
maximum Heat Input:   148.64 MMBtu/hr
	C.
maximum throughput:   12.894 MW

	D.
burner information:
no.:        
type:   Dry Low-NOx

	e.
primary fuel:   Natural Gas
	f.
other fuel:   None

	g.
operating conditions:   Load Following


	3.
COMPANY INFORMATION
	
	App. No.:   SDAPCD 974481

	A.
NAME:   University of California, San Diego
	B.
SIC CODE:        

	C.
ADDRESS:   9500 Gilman Drive
CITY:   San Diego
STATE:   CA
ZIP:   92093

	D.
CONTACT PERSON:   John Dilliott
	E.
PHONE NO.:   858-518-4384


	4.
PERMIT INFORMATION
	
	App. No.:   SDAPCD 974481

	A.
AGENCY:   SDAPCD
	B.
application type:    FORMDROPDOWN 


	C.
AGENCY CONTACT PERSON:   Alta Stengel
	D.
PHONE NO.:   858-650-4611

	E.
PERMIT TO CONSTRUCT/OPERATE INFORMATION:
P/C NO.:   974481
ISSUANCE DATE:   3/9/2000
 FORMCHECKBOX 
  check if no p/c
P/O NO.:   974481
ISSUANCE DATE:     9/26/2002

	F.
START-UP DATE:
8/7/2001


	5.
EMISSION INFORMATION
	
	App. No.:   SDAPCD 974481

	A.
PERMIT

	A1.
PERMIT LIMIT:   NOx and CO not to exceed 2.5 and 5.0 ppmvd@15%O2, respectively, during source testing.  NOx/O2 CEMS required.  NOx not to exceed 1.63 lb/hr (3-hr avg) during normal operation or 16.3 lb/hr during first two hours following a startup or last hour preceding a shutdown.  Annual source test or other emissions verification at SDAPCD discretion.

	A2.
bact/lAer DETERMINATION:   2.5 NOx (3-hr rolling avg) and 5.0 CO both as ppmvd@15%O2.

	a3.
BASIS OF THE BACT/LAER DETERMINATION:  San Diego APCD BACT determination

	B.
CONTROL TECHNOLOGY

	B1.
MANUFACTURER/SUPPLIER:   Emerachem

	B2.
TYPE:   SCONOx and SCOSOx Catalytic Absorption

	B3.
DESCRIPTION:
   Flue gas passes through SCONOx catalyst/absorbant bed where NO is oxidized to NO2, which is chemically absorbed.  The oxidizing property of the catalyst also acts to reduce emissions of CO and hydrocarbons.  Periodically the SCONOx absorbant is regenerated with a hydrogen/CO2 gas (produced in a steam/natural gas reformer), which converts the absorbed NO2 to nitrogen.  Regeneration occurs rapidly and can be done on one small section of the bed at a time so that the majority of the bed area is treating flue gas at all times.  The SCOSOx catalyst/absorbant layer is upstream of the SCONOx layer, and its function is to absorb trace amounts of SOx from the flue gas prior to its reaching the SCONOx bed, thus prolonging the life of the SCONOx absorbant (SOx chemically neutralizes the SCONOx absorbant).

	B4.
CONTROL EQUIPMENT PERMIT APPLICATION DATA:
P/C NO.:   974481
ISSUANCE DATE:   3/9/2000


P/O NO.:   974481
ISSUANCE DATE:   9/26/2002

	B5.
WASTE AIR FLOW TO CONTROL EQUIPMENT:
FLOW RATE:        
ACTUAL CONTAMINANT LOADING:   Maximum turbine-exit NOx is 25 ppmvd@15%O2.
BLOWER HP:          

	B6.
WARRANTY:   SCONOx/SCOSOx system is guaranteed to control NOx to 2.5 ppm or less and CO to 5.0 ppm or less provided that turbine exhaust NOx is 25 ppm or less.  The turbine-exit NOx is guaranteed to be 25 ppm or less down to 60% of rated load. All ppm are ppmvd@15%O2.

	B7.
PRIMARY POLLUTANTS:   NOx, CO, VOC, PM

	B8.
SECONDARY POLLUTANTS:        

	B9.
SPACE REQUIREMENT:        

	B10.
LIMITATIONS:        
	B11.
UNUSED

	B12.
OPERATING HISTORY:   The units started up 8/7/2001.  During the first year, only one at a time was run due to availability of relatively low-cost power (favorable power contract) and limited use for the cogeneration steam.  More recently, more thermal load has been added; and for the past 6 months or so, both units have run almost steadily.  Both units have more than 10,000 hours operating history.  The facility manager states that availability of the SCONOx system has been very good and the plant is in emissions compliance virtually all the time.

	B13.
UNUSED
	B14.
UNUSED

	C.
CONTROL EQUIPMENT COSTS

	C1.
CAPITAL COST:
 FORMCHECKBOX 
 check if installation cost is included in EQUIPMENT cost
EQUIPMENT:   $     
INSTALLATION:   $       ( FORMDROPDOWN 
)
SOURCE OF COST DATA:    FORMDROPDOWN 


	C2.
ANNUAL OPERATING COST:    $       ( FORMDROPDOWN 
)
SOURCE OF COST DATA:    FORMDROPDOWN 


	D.
DEMONSTRATION OF COMPLIANCE

	D1.
STAFF PERMFORMING FIELD EVALUATION:
ENGINEER'S NAME:        
INSPECTOR'S NAME:        
DATE:        

	D2.
COMPLIANCE DEMONSTRATION:   Quarterly emissions reports for first three quarters 2002 show the following: Unit 1 had 5219 hours operation with nine 3-hour periods of excess emissions; Unit 2 had 5294 hours with no periods of excess emissions.

	D3.
VARIANCE:
NO. OF VARIANCES:        
DATES:        
CAUSES:        

	D4.
VIOLATION:
NO. OF VIOLATIONS:        
DATES:        
CAUSES:        

	D5.
MAINTENANCE REQUIREMENTS:   Due to gradual sulfur accumulation, the SCONOx sorbent capacity gradually diminishes, which results in a gradual increase in NOx emission versus time.  When the NOx approaches the permit limit too closely, the sorbent must be washed to remove the sulfur.  This involves removal, washing and re-installation of the sorbent, which can be done over a weekend using three-shift labor.  In 2002, three washes were required.  However, the plant has improved procedures, and the last wash lasted nine months and could have gone longer (unit came down for scheduled maintenance).  The amount of washing that is required is important because taking a unit off line more than once per year may not be feasible in all cases.  
	D6.
UNUSED

	D7.
SOURCE TEST/PERFORMANCE DATA RESULTS AND ANALYSIS:
DATE OF SOURCE TEST:   12/18-23/2001
CAPTURE EFFICIENCY:        
DESTRUCTION EFFICIENCY:        
OVERALL EFFICIENCY:        
SOURCE TEST/PERFORMANCE DATA: 
                                                                         Avg. ppmvd@15%O2

Date                 Unit           Duration, hrs             NOx            CO

12/18-19            2                     4.5                      1.0              <.04
12/19-20            1                     4.5                      0.7              <.04

12/23                  2                     1.5                     1.0               <.04


OPERATING CONDITIONS:   All tests were done at approximately 80% load, which was the operating condition at the time of testing and complied with SDAPCD's minimum load for testing.

TEST METHODS:   Tests were performed by an SDAPCD source testing team.


	6.
COMMENTS
	
	App. No.:   SDAPCD 974481

	The two turbine units share a common CEMS, which draws sample from each stack 7.5 minutes in every 15-minute period.  NOx and CO are known to be non-uniform across the ducts where the CEMS samples are withdrawn.  Although "averaging" (5-hole) sample probes are used, the CEMS NOx and CO readings do not represent true duct-averages at all times.  The NOx and CO errors change depending on which section of the SCONOx bed is being regenerated and are also affected by turbine loading.  The CEMS passed annual relative accuracy test audits (RATAs) in December 2001 and December 2002.  RATA tests were done at at approximately 80% load in both cases.
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