 FORMDROPDOWN 

Application No.:
  344221
Equipment Category – Catalyst Regeneration - Fluidized Catalytic Cracking Unit
	1.
general information
	
	DATE:   8/21/2003

	a.
manufacturer:        

	b.
type:        
	c.
model:        

	d.
style:        

	e.
applicable aqmd rules:   1105, Reg. XX-RECLAIM

	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.:   344221

	A.
FUNCTION:   The fluidized catalytic cracking unit (FCCU) converts heavy refinery products to lighter products that can be used as gasoline blendstocks and feedstocks to alkylation.  There is a catalyst regeneration section, in which coked catalyst is regenerated by burning off the carbon.  Gas from this section contains high levels of carbon monoxide (CO).  The exit gas from this section goes to the air pollution control system (described below in Section 5B), then passes through an unfired waste heat recovery boiler to a stack. 

	b.
size/dimension/capacity:   21'D x 108'H fractionator main column; 37'-2"D x 45'H regenerator

	c.
blowers:        
	d.
total flow rate:         scfm

	e.
material stored/processed/handled:   Heavy refinery products

	f.
throughput/process rate/usage rate:        


	3.
COMPANY INFORMATION
	
	App. No.:   344221

	A.
NAME:   ExxonMobil Corporation
	B.
SIC CODE:   2911

	C.
ADDRESS:   3700 W. 190th Street
CITY:   Torrance
STATE:   CA
ZIP:   90509

	D.
CONTACT PERSON:   Edward Filadelfia
	E.
PHONE NO.:   310-212-1826


	4.
PERMIT INFORMATION
	
	App. No.:   344221

	A.
AGENCY:   SCAQMD
	B.
application type:    FORMDROPDOWN 


	C.
AGENCY CONTACT PERSON:   Khang Nguyen
	D.
PHONE NO.:   909-396-3210

	E.
PERMIT TO CONSTRUCT/OPERATE INFORMATION:
P/C NO.:   344221
ISSUANCE DATE:   8/3/1999
 FORMCHECKBOX 
  check if no p/c
P/O NO.:        
ISSUANCE DATE:        

	F.
START-UP DATE:
April-May 2000


	5.
EMISSION INFORMATION
	
	App. No.:   344221

	A.
PERMIT

	A1.
PERMIT LIMIT:   RECLAIM emission rates: NOx from CO boiler-.059 lb/MMBtu, SOx from CO boiler-0.83 lb/MMSCF natural gas and 58.25 lb/MMCF refinery gas.  

	A2.
bact/lAer DETERMINATION:   This permit modification was for the purpose of adding a NOx control system and was not subject to BACT/LAER.  The NOx control technology that was added, which is described below, is now achieved in practice for this equipment category.

	A3.
BASIS OF THE BACT DETERMINATION:   Achieved in practice

	B.
CONTROL TECHNOLOGY

	B1.
MANUFACTURER/SUPPLIER:   Mitshubishi

	B2.
TYPE:   Selective Catalytic Reduction (SCR) of NOx

	B3.
DESCRIPTION:
   Gases from the FCCU regenerator section pass to a CO boiler, in which sensible heat is recovered and the CO is oxidized to CO2.   The CO boiler is equipped with four low-NOx burners for a total capability of 464 MMBtu/hr supplemental firing of natural or refinery gas.  The boiler is equipped with a urea injection system for NOx control (NOxOUT process).  Flue gas from the CO boiler flows to an electrostatic precipitator (ESP), then to the SCR NOx reduction unit, then to an unfired waste heat boiler and finally to a stack.  The CO boiler and ESP represent conventional control technologies for FCCUs.  The NOxOUT process was installed in 1988 for additional NOx control and was new technology at the time.  SCR technology is well known but has heretofore not been applied to FCCUs in this country.
          The SCR unit consists of a "honeycomb" type vanadium pentoxide catalyst bed in which ammonia reacts selectively with NOx to form N2, O2 and H2O.  Ammonia injection is normally required; however, in this case, sufficient ammonia is already being injected upstream of the ESP for fly ash conditioning.  The SCR not only reduces NOx but also reduces emissions of ammonia.  As part of the SCR retrofit, the ammonia injection nozzles were improved by adding carrier air to enhance ammonia distribution in the flue gas.


	B4.
CONTROL EQUIPMENT PERMIT APPLICATION DATA:
P/C NO.:   344222
ISSUANCE DATE:   8/3/1999


P/O NO.:        
ISSUANCE DATE:        

	B5.
WASTE AIR FLOW TO CONTROL EQUIPMENT:
FLOW RATE:   300,000 scfm (design)
ACTUAL CONTAMINANT LOADING:   Design NOx level is 55 ppmvd.
BLOWER HP:   Increased from

                                                                                                                                                  1000 to 3000 for SCR retrofit.                                                                                                     
  

	B6.
WARRANTY:        

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

	B8.
SECONDARY POLLUTANTS:   NH3

	B9.
SPACE REQUIREMENT:   SCR reactor dimensions are 56'H x 31'L x 27'W

	B10.
LIMITATIONS:        
	B11.
UNUSED

	B12.
OPERATING HISTORY:   The refinery reports that the SCR unit has operated well and has achieved its design NOx removal since startup and de-bugging activities concluded at the end of 2000.  No scheduled maintenance has yet been performed.  The unit was inspected once after approximately a year of service and was in good condition.  Accumulated dust was vacuumed out of the catalyst bed at that time.

	B13.
UNUSED
	B14.
UNUSED

	C.
CONTROL EQUIPMENT COSTS

	C1.
CAPITAL COST:
 FORMCHECKBOX 
 check if installation cost is included in capital 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:        

	D3.
VARIANCE:
NO. OF VARIANCES:   1
DATES:   December 2001
CAUSES:   ID fan control problem

	D4.
VIOLATION:
NO. OF VIOLATIONS:   1
DATES:   11/30/2001
CAUSES:   Venting from SCR bypass stacks

	D5.
MAINTENANCE REQUIREMENTS:        
	D6.
UNUSED

	D7.
SOURCE TEST/PERFORMANCE DATA RESULTS AND ANALYSIS:
DATE OF SOURCE TEST:   April and October 2002
CAPTURE EFFICIENCY:        
DESTRUCTION EFFICIENCY:        
OVERALL EFFICIENCY:        
SOURCE TEST/PERFORMANCE DATA:   
                                       April 2-4, 2002            October 17-18, 2002

Flue Gas, dscfm                     230,100                            239,900

O2, % (dry)                               3.17                                  2.79

NOx-inlet, ppmvd                    77.6                                   112

NOx-outlet, ppmvd                   4.53                                 10.6

NOx Removal, %                       94                                     91

NH3-inlet, ppmvd                    163                                    356

NH3-outlet, ppmvd                  67.1                                   171 


OPERATING CONDITIONS:   Normal

TEST METHODS:   These are the latest two CEMS relative accuracy test audits (RATAs).  NOx/SO2 RATAs are done every 6 months.  The RATAs are done both upstream and downstream of the SCR due to presence of two bypass stacks at the upstream location, which are equipped with a CEMS.  Ammonia is measured concurrently with each RATA.  Measurement methods are as follows.  AQMD Method 100.1 is used for NOx and O2--multi-point sampling, triplicate.  AQMD Method 207.1 is used for NH3--single-point sampling, single 1-hr test.  (Ammonia measurements were performed on 5 consecutive days in the October test session, and inlet and outlet values were found to vary widely day to day.)  AQMD Methods 1 through 4 are used for dry gas flow.


	6.
COMMENTS
	
	App. No.:   344221

	The Permit to Operate for this modification is being processed together with other permit modifications and, for this reason, has not yet been issued.
In this case, the SCR catalyst seems to be holding up well without any maintenance activities being required so far.  However, in general, SCR catalyst maintenance may be required more frequently than the normal FCCU maintenance outage schedule, and a bypass may be needed in many cases to permit SCR catalyst maintenance to be performed without shutting down the FCCU.
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