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(c) For all affected facilities other 
than flares, the provisions in § 60.14 re-
garding modification apply. As pro-
vided in § 60.14(f), the special provisions 
set forth under this subpart shall su-
persede the provisions in § 60.14 with re-
spect to flares. For the purposes of this 
subpart, a modification to a flare oc-
curs as provided in paragraphs (c)(1) or 
(2) of this section. 

(1) Any new piping from a refinery 
process unit, including ancillary equip-
ment, or a fuel gas system is physically 
connected to the flare (e.g., for direct 
emergency relief or some form of con-
tinuous or intermittent venting). How-
ever, the connections described in para-
graphs (c)(1)(i) through (vii) of this sec-
tion are not considered modifications 
of a flare. 

(i) Connections made to install moni-
toring systems to the flare. 

(ii) Connections made to install a 
flare gas recovery system or connec-
tions made to upgrade or enhance com-
ponents of a flare gas recovery system 
(e.g., addition of compressors or recycle 
lines). 

(iii) Connections made to replace or 
upgrade existing pressure relief or safe-
ty valves, provided the new pressure re-
lief or safety valve has a set point 
opening pressure no lower and an inter-
nal diameter no greater than the exist-
ing equipment being replaced or up-
graded. 

(iv) Connections made for flare gas 
sulfur removal. 

(v) Connections made to install back- 
up (redundant) equipment associated 
with the flare (such as a back-up com-
pressor) that does not increase the ca-
pacity of the flare. 

(vi) Replacing piping or moving an 
existing connection from a refinery 
process unit to a new location in the 
same flare, provided the new pipe di-
ameter is less than or equal to the di-
ameter of the pipe/connection being re-
placed/moved. 

(vii) Connections that interconnect 
two or more flares. 

(2) A flare is physically altered to in-
crease the flow capacity of the flare. 

(d) For purposes of this subpart, 
under § 60.15, the ‘‘fixed capital cost of 
the new components’’ includes the 
fixed capital cost of all depreciable 
components which are or will be re-

placed pursuant to all continuous pro-
grams of component replacement 
which are commenced within any 2- 
year period following the relevant ap-
plicability date specified in paragraph 
(b) of this section. 

[73 FR 35867, June 24, 2008, as amended at 77 
FR 56464, Sep. 12, 2012] 

§ 60.101a Definitions. 
Terms used in this subpart are de-

fined in the Clean Air Act (CAA), in 
§ 60.2 and in this section. 

Air preheat means a device used to 
heat the air supplied to a process heat-
er generally by use of a heat exchanger 
to recover the sensible heat of exhaust 
gas from the process heater. 

Ancillary equipment means equipment 
used in conjunction with or that serve 
a refinery process unit. Ancillary equip-
ment includes, but is not limited to, 
storage tanks, product loading oper-
ations, wastewater treatment systems, 
steam- or electricity-producing units 
(including coke gasification units), 
pressure relief valves, pumps, sampling 
vents and continuous analyzer vents. 

Cascaded flare system means a series 
of flares connected to one flare gas 
header system arranged with increas-
ing pressure set points so that dis-
charges will be initially directed to the 
first flare in the series (i.e., the pri-
mary flare). If the discharge pressure 
exceeds a set point at which the flow to 
the primary flare would exceed the pri-
mary flare’s capacity, flow will be di-
verted to the second flare in the series. 
Similarly, flow would be diverted to a 
third (or fourth) flare if the pressure in 
the flare gas header system exceeds a 
threshold where the flow to the first 
two (or three) flares would exceed their 
capacities. 

Co-fired process heater means a proc-
ess heater that employs burners that 
are designed to be supplied by both gas-
eous and liquid fuels on a routine basis. 
Process heaters that have gas burners 
with emergency oil back-up burners 
are not considered co-fired process 
heaters. 

Coke burn-off means the coke re-
moved from the surface of the FCCU 
catalyst by combustion in the catalyst 
regenerator. The rate of coke burn-off 
is calculated by the formula specified 
in § 60.104a. 
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Contact material means any substance 
formulated to remove metals, sulfur, 
nitrogen, or any other contaminant 
from petroleum derivatives. 

Delayed coking unit means one or 
more refinery process units in which 
high molecular weight petroleum de-
rivatives are thermally cracked and pe-
troleum coke is produced in a series of 
closed, batch system reactors. 

Corrective action means the design, 
operation and maintenance changes 
that one takes consistent with good en-
gineering practice to reduce or elimi-
nate the likelihood of the recurrence of 
the primary cause and any other con-
tributing cause(s) of an event identi-
fied by a root cause analysis as having 
resulted in a discharge of gases to an 
affected flare in excess of specified 
thresholds. 

Corrective action analysis means a de-
scription of all reasonable interim and 
long-term measures, if any, that are 
available, and an explanation of why 
the selected corrective action(s) is/are 
the best alternative(s), including, but 
not limited to, considerations of cost 
effectiveness, technical feasibility, 
safety and secondary impacts. 

Delayed coking unit means a refinery 
process unit in which high molecular 
weight petroleum derivatives are ther-
mally cracked and petroleum coke is 
produced in a series of closed, batch 
system reactors. A delayed coking unit 
includes, but is not limited to, all of 
the coke drums associated with a sin-
gle fractionator; the fractionator, in-
cluding the bottoms receiver and the 
overhead condenser; the coke drum 
cutting water and quench system, in-
cluding the jet pump and coker quench 
water tank; process piping and associ-
ated equipment such as pumps, valves 
and connectors; and the coke drum 
blowdown recovery compressor system. 

Emergency flare means a flare that 
combusts gas exclusively released as a 
result of malfunctions (and not start-
up, shutdown, routine operations or 
any other cause) on four or fewer occa-
sions in a rolling 365-day period. For 
purposes of this rule, a flare cannot be 
categorized as an emergency flare unless 
it maintains a water seal. 

Flare means a combustion device that 
uses an uncontrolled volume of air to 
burn gases. The flare includes the foun-

dation, flare tip, structural support, 
burner, igniter, flare controls, includ-
ing air injection or steam injection 
systems, flame arrestors and the flare 
gas header system. In the case of an 
interconnected flare gas header sys-
tem, the flare includes each individual 
flare serviced by the interconnected 
flare gas header system and the inter-
connected flare gas header system. 

Flare gas header system means all pip-
ing and knockout pots, including those 
in a subheader system, used to collect 
and transport gas to a flare either from 
a process unit or a pressure relief valve 
from the fuel gas system, regardless of 
whether or not a flare gas recovery sys-
tem draws gas from the flare gas header 
system. The flare gas header system in-
cludes piping inside the battery limit 
of a process unit if the purpose of the 
piping is to transport gas to a flare or 
knockout pot that is part of the flare. 

Flare gas recovery system means a sys-
tem of one or more compressors, piping 
and the associated water seal, rupture 
disk or similar device used to divert 
gas from the flare and direct the gas to 
the fuel gas system or to a fuel gas 
combustion device. 

Flexicoking unit means a refinery 
process unit in which high molecular 
weight petroleum derivatives are ther-
mally cracked and petroleum coke is 
continuously produced and then 
gasified to produce a synthetic fuel 
gas. 

Fluid catalytic cracking unit means a 
refinery process unit in which petro-
leum derivatives are continuously 
charged and hydrocarbon molecules in 
the presence of a catalyst suspended in 
a fluidized bed are fractured into 
smaller molecules, or react with a con-
tact material suspended in a fluidized 
bed to improve feedstock quality for 
additional processing and the catalyst 
or contact material is continuously re-
generated by burning off coke and 
other deposits. The unit includes the 
riser, reactor, regenerator, air blowers, 
spent catalyst or contact material 
stripper, catalyst or contact material 
recovery equipment, and regenerator 
equipment for controlling air pollutant 
emissions and for heat recovery. When 
fluid catalyst cracking unit regenerator 
exhaust from two separate fluid cata-
lytic cracking units share a common 
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exhaust treatment (e.g., CO boiler or 
wet scrubber), the fluid catalytic crack-
ing unit is a single affected facility. 

Fluid coking unit means a refinery 
process unit in which high molecular 
weight petroleum derivatives are ther-
mally cracked and petroleum coke is 
continuously produced in a fluidized 
bed system. The fluid coking unit in-
cludes the coking reactor, the coking 
burner, and equipment for controlling 
air pollutant emissions and for heat re-
covery on the fluid coking burner ex-
haust vent. 

Forced draft process heater means a 
process heater in which the combustion 
air is supplied under positive pressure 
produced by a fan at any location in 
the inlet air line prior to the point 
where the combustion air enters the 
process heater or air preheat. For the 
purposes of this subpart, a process 
heater that uses fans at both the inlet 
air side and the exhaust air side (i.e., 
balanced draft system) is considered to 
be a forced draft process heater. 

Fuel gas means any gas which is gen-
erated at a petroleum refinery and 
which is combusted. Fuel gas includes 
natural gas when the natural gas is 
combined and combusted in any pro-
portion with a gas generated at a refin-
ery. Fuel gas does not include gases 
generated by catalytic cracking unit 
catalyst regenerators, coke calciners 
(used to make premium grade coke) 
and fluid coking burners, but does in-
clude gases from flexicoking unit gasi-
fiers and other gasifiers. Fuel gas does 
not include vapors that are collected 
and combusted in a thermal oxidizer or 
flare installed to control emissions 
from wastewater treatment units other 
than those processing sour water, ma-
rine tank vessel loading operations or 
asphalt processing units (i.e., asphalt 
blowing stills). 

Fuel gas combustion device means any 
equipment, such as process heaters and 
boilers, used to combust fuel gas. For 
the purposes of this subpart, fuel gas 
combustion device does not include 
flares or facilities in which gases are 
combusted to produce sulfur or sulfuric 
acid. 

Fuel gas system means a system of 
compressors, piping, knock-out pots, 
mix drums, and units used to remove 
sulfur contaminants from the fuel gas 

(e.g., amine scrubbers) that collects re-
finery fuel gas from one or more 
sources for treatment as necessary 
prior to combusting in process heaters 
or boilers. A fuel gas system may have 
an overpressure vent to a flare but the 
primary purpose for a fuel gas system 
is to provide fuel to the refinery. 

Natural draft process heater means any 
process heater in which the combustion 
air is supplied under ambient or nega-
tive pressure without the use of an 
inlet air (forced draft) fan. For the pur-
poses of this subpart, a natural draft 
process heater is any process heater 
that is not a forced draft process heat-
er, including induced draft systems. 

Non-emergency flare means any flare 
that is not an emergency flare as de-
fined in this subpart. 

Oxidation control system means an 
emission control system which reduces 
emissions from sulfur recovery plants 
by converting these emissions to sulfur 
dioxide (SO2) and recycling the SO2 to 
the reactor furnace or the first-stage 
catalytic reactor of the Claus sulfur re-
covery plant or converting the SO2 to a 
sulfur product. 

Petroleum means the crude oil re-
moved from the earth and the oils de-
rived from tar sands, shale, and coal. 

Petroleum refinery means any facility 
engaged in producing gasoline, ker-
osene, distillate fuel oils, residual fuel 
oils, lubricants, asphalt (bitumen) or 
other products through distillation of 
petroleum or through redistillation, 
cracking or reforming of unfinished pe-
troleum derivatives. A facility that 
produces only oil shale or tar sands-de-
rived crude oil for further processing at 
a petroleum refinery using only solvent 
extraction and/or distillation to re-
cover diluent is not a petroleum refin-
ery. 

Primary flare means the first flare in 
a cascaded flare system. 

Process heater means an enclosed 
combustion device used to transfer 
heat indirectly to process stream mate-
rials (liquids, gases, or solids) or to a 
heat transfer material for use in a 
process unit instead of steam. 

Process upset gas means any gas gen-
erated by a petroleum refinery process 
unit or by ancillary equipment as a re-
sult of startup, shutdown, upset or 
malfunction. 
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Purge gas means gas introduced be-
tween a flare’s water seal and a flare’s 
tip to prevent oxygen infiltration 
(backflow) into the flare tip. For flares 
with no water seals, the function of 
purge gas is performed by sweep gas 
(i.e., flares without water seals do not 
use purge gas). 

Reduced sulfur compounds means hy-
drogen sulfide (H2S), carbonyl sulfide, 
and carbon disulfide. 

Reduction control system means an 
emission control system which reduces 
emissions from sulfur recovery plants 
by converting these emissions to H2S 
and either recycling the H2S to the re-
actor furnace or the first-stage cata-
lytic reactor of the Claus sulfur recov-
ery plant or converting the H2S to a 
sulfur product. 

Refinery process unit means any seg-
ment of the petroleum refinery in 
which a specific processing operation is 
conducted. 

Root cause analysis means an assess-
ment conducted through a process of 
investigation to determine the primary 
cause, and any other contributing 
cause(s), of a discharge of gases in ex-
cess of specified thresholds. 

Secondary flare means a flare in a cas-
caded flare system that provides addi-
tional flare capacity and pressure relief 
to a flare gas system when the flare gas 
flow exceeds the capacity of the pri-
mary flare. For purposes of this sub-
part, a secondary flare is characterized 
by infrequent use and must maintain a 
water seal. 

Sulfur pit means the storage vessel in 
which sulfur that is condensed after 
each Claus catalytic reactor is initially 
accumulated and stored. A sulfur pit 
does not include secondary sulfur stor-
age vessels downstream of the initial 
Claus reactor sulfur pits. 

Sulfur recovery plant means all proc-
ess units which recover sulfur from H2S 
and/or SO2 from a common source of 
sour gas produced at a petroleum refin-
ery. The sulfur recovery plant also in-
cludes sulfur pits used to store the re-
covered sulfur product, but it does not 
include secondary sulfur storage ves-
sels or loading facilities downstream of 
the sulfur pits. For example, a Claus 
sulfur recovery plant includes: Reactor 
furnace and waste heat boiler, cata-
lytic reactors, sulfur pits and, if 

present, oxidation or reduction control 
systems or incinerator, thermal oxi-
dizer or similar combustion device. 
Multiple sulfur recovery units are a 
single affected facility only when the 
units share the same source of sour 
gas. Sulfur recovery plants that receive 
source gas from completely segregated 
sour gas treatment systems are sepa-
rate affected facilities. 

Sweep gas means the gas introduced 
in a flare gas header system to main-
tain a constant flow of gas to prevent 
oxygen buildup in the flare header. For 
flares with no water seals, sweep gas 
also performs the function of pre-
venting oxygen infiltration (backflow) 
into the flare tip. 

[73 FR 35867, June 24, 2008, as amended at 77 
FR 56464, Sep. 12, 2012] 

§ 60.102a Emissions limitations. 

(a) Each owner or operator that is 
subject to the requirements of this sub-
part shall comply with the emissions 
limitations in paragraphs (b) through 
(i) of this section on and after the date 
on which the initial performance test, 
required by § 60.8, is completed, but not 
later than 60 days after achieving the 
maximum production rate at which the 
affected facility will be operated or 180 
days after initial startup, whichever 
comes first. 

(b) An owner or operator subject to 
the provisions of this subpart shall not 
discharge or cause the discharge into 
the atmosphere from any FCCU or 
FCU: 

(1) Particulate matter (PM) in excess 
of the limits in paragraphs (b)(1)(i), (ii), 
or (iii) of this section. 

(i) 1.0 kilogram per Megagram (kg/ 
Mg)(1 pound (lb) per 1,000 lb) coke burn- 
off or, if a PM continuous emission 
monitoring system (CEMS) is used, 
0.040 grain per dry standard cubic feet 
(gr/dscf) corrected to 0 percent excess 
air for each modified or reconstructed 
FCCU. 

(ii) 0.5 gram per kilogram (g/kg) coke 
burn-off (0.5 lb PM/1,000 lb coke burn- 
off) or, if a PM CEMS is used, 0.020 gr/ 
dscf corrected to 0 percent excess air 
for each newly constructed FCCU. 

(iii) 1.0 kg/Mg (1 lb/1,000 lb) coke 
burn-off; or if a PM CEMS is used, 0.040 
grain per dry standard cubic feet (gr/ 
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