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Executive Summary 

This Flare Minimization Plan (FMP) for the Chevron Richmond Refinery (the "Richmond 
Refinery") is provided pursuant to the requirements of Regulation 12, Rule 12, which was adopted 
by the Bay Area Quality Management District (BAAQMD) on July 20, 2005. The FMP defines a 
series of measures intended to reduce flaring to the extent that is feasible without compromising 
safety and necessary refinery operations and practices. lt is the Richmond Refinery's policy that 
flare events will only occur within the scope of Reg. 12-12, and that we will adjust the operation 
of process units to prevent flaring when consistent with safe and reliable operations. 

Time Period Covered by the FMP Update (the "FMP Year") 
Pursuant to Regulation 12, Rule 12, Section 404.1 (12-12-404.1 ), the Annual Update is due 12 
months after approval of the initial FMP and annually thereafter. To ensure consistency the FMP 
updates are due no later than October 1 each year. The FMP update due October 1, 2018 covers 
the 12-month period from July 1, 2017 to June 30, 2018. 

An interim update was submitted in March 2018 in accordance with 12-12-404.2 and addressed 
additions and modifications to equipment described in Section 12-12-401.1.1 that require a 
District permit to operate. The interim update also contained updates to equipment which do not 
require a District permit to operate. Planned additions and modifications include new vent gas 
flowmeters, the addition of supplemental natural gas to every flare, and in some instances the 
relocation of relief lines upstream of the new vent gas flowmeters. These changes are necessary 
to meet the accuracy requirements of 40 CFR 63 Subpart CC and to ensure the new flow meters 
are accurately monitoring all vent gas sent to the flares (Regulation 12-11-501 ). Additional detail 
on these updates is provided in Section 2.1 and Appendix B. 

This Annual Update also addresses additions and modifications to meet the accuracy 
requirements of 40 CFR 63 Subpart CC that were still under engineering evaluation at the time 
the interim update was submitted in March 2018. These additions and modifications include 
equipment on the supplemental natural gas lines and the North and South lsomax steam 
systems. Design drawings of additions and modifications are in Appendix B. 

Graphics Depicting Progress of Flare Minimization 

The Richmond Refinery has achieved significant reductions in flaring volumes and emissions 
during the previous 12 months. The following graphics demonstrate this reduction in flaring since 
2004. The first graphic displays the annual average quantities of vent gas flow. The second 
graphic displays the annual average methane, non-methane hydrocarbon (NMHC), and sulfur 
dioxide (S02) emissions. 

Updated October 1, 2018 



Flare Minimization Plan Chevron Richmond Refinery 

0.45 

0.40 

> 0.35 m o 
¡ 
o.. ~ 030 u 
~ :;; 
" .. 0.25 m 

" > .:'!. 
3 0.20 o ¡¡: 
m .., 

t 'i: O IS 
" > 

O.IO 

Chevron Richmond Refinery 
Annual Average Vent Gas Flow Total (MMSCFD) 

• Vent Gas 

o.os 

0.00 • I • - • • 2018 
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 (thru 

Jun) 
• Vent Gas 0.1660 O 3895 0.1837 0.4155 0.0045 0.0137 0.0089 0.3558 0.0280 0.0016 0.0177 0.0058 0.0249 0.0065 0.0216 

0.4 

Chevron Richmond Refinery 
Annual Average Methane, NMHC, and S02 Emissions from Flares 

0.3 

0.3 
> m o 
" o.. 
~ 0.2 
o ... 
" .. e ~ 0.2 
.:'!. 
s o 
·~ 
! O.I f 

O.I 

o.o - 
2004 2005 2006 2007 

Methane • NMHC • 502 

Methane 0.009 O.OSO 
a NMHC 0.046 0.258 
• 502 0.254 1 0.175 

J J .J ..I - 
2008 

2018 
2017 (thru 

_¡_ Jun) 
0.001 0.003 
0.003 0.012 

.i - 
0.027 0.027 

2009 2010 2011 2012 2013 2014 2015 2016 

0.017 

0.045 
0.332 

0.028 ~ 0.000 
0.062 0.002 
0.052 0.070 

0.003 
0.009 
0.041 

0.001 0.001 
0.002 0.003 
0.016 i 0.006 

0.048 0.003 0.000 
0.048 0.006 0.001 

+ 0.016 0.016 0.001 

0.003 
0.006 
0.058 

0.002 
0.001 
0.004 

Updated October 1, 2018 

2 



Flare Minimization Plan Chevron Richmond Refinery 

Discussion of Flare Reductions and New or Amended Prevention Measures 

Over the past 12-months, the Refinery has managed to maintain its average flare emissions at 
levels well below those in 2004-2007. This continued flare performance is attributable to an 
ongoing, refinery-wide emphasis on minimizing flaring and additional reductions during planned 
maintenance activities. These flare reductions are driven by improvements in the following three 
primary focus areas: (1) source control program, (2) equipment and process unit reliability, and 
(3) planned maintenance practices. 

The Refinery's source control program identifies sources contributing to the volume of gases 
going to the relief system that may be re-routed, mitigated or eliminated. Minimizing sources to 
the relief system decreases average loading on the Flare Gas Recovery (FGR) compressors, 
increasing FGR available capacity to be used to capture gases for emergency situations. For 
example, during this reporting period, sources that contribute to the FGR were identified and 
reduced thus increasing the available capacity of FGR compressors. 

A key aspect in the operation of the Refinery is a refinery-wide program that focuses on the 
reliability of equipment and process units. Investments in equipment reliability directly contribute 
to flare minimization. For example, during this period, source control efforts have identified 
several valves in the process units that were leaking process gas into the relief system and 
required maintenance. This and similar actions result in reliable operation and minimization of 
the contributions to the flare gas compressors. 

Historically, planned maintenance events accounted for a substantial portion of Richmond's 
flaring activity. As a result, a variety of enhancements have been made to the Refinery's practices 
for relief system management during planned maintenance. Examples are: (1) using temporary 
condensing equipment to decrease the impact of steaming equipment to relief and (2) staggering 
the vessel depressurizing schedule to minimize load on the relief system. ln addition, planned 
maintenance scopes of work are evaluated for opportunities to minimize the potential for flaring 
and a project "flare plan" is created. Where feasible, schedules of the maintenance activities are 
adjusted so that the potential to flare is minimized. For example, during this period, the Refinery 
has dedicated engineering resources to ensure any upcoming major maintenance event is 
prepared to minimize and, at times, eliminate flaring by altering the scheduled depressuring of 
process vessels. 

ln addition to these proactive elements of the Refinery's flare minimization program, Operations' 
approach in responding to equipment malfunctions and unplanned shutdowns is having a positive 
impact on the reduction of flaring. The emergency procedures and Operations' responses to 
unplanned situations include a focus on the impact to the relief system and how to take the 
necessary operational actions, while maximizing relief gas recovery and consequently minimizing 
flaring. ln some cases, flaring cannot be avoided and the flares are used to protect the safety of 
equipment, personnel, and the environment. Added flexibility in the Refinery's relief gas recovery 
system, including dual service compressors that can support the relief system when needed, 
provides Operations with more flexibility when responding to emergency situations. Lastly, 
Chevron identifies all flaring activities for the purpose of reporting vent gas volume and emissions 
in accordance Regulation 12, Rule 11. For flare activities below BAAQMD thresholds that would 
trigger causal analysis, Chevron continues to identify the cause(s) for all flare activities and 
implement lessons learned that can improve flare minimization efforts and overall flare 
performance. 

Updated October 1, 2018 
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The following updates to the Flare Minimization Plan identifies planned additions and 
modifications of equipment described in Regulation 12-12-401 .1 .1. 
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1.0 Introduction 
This Flare Minimization Plan (FMP) for the Chevron Richmond Refinery (the "Richmond 
Refinery") is provided pursuant to the requirements of Regulation 12, Rule 12 (Reg. 12-12), which 
was adopted by the Bay Area Air Quality Management District (BAAQMD) on July 20, 2005. The 
FMP defines a series of measures intended to reduce flaring to the extent that is feasible without 
compromising safety and necessary refinery operations and practices. lt is the Richmond 
Refinery's policy that flaring events will only occur within the scope of Reg. 12-12, and that we 
will adjust the operation of process units to prevent flaring when consistent with safe and reliable 
operations. This FMP addresses all the applicable requirements of Regulation 12, Rule 12, 
Section 400. Certain requirements related to historical operations are not applicable, since the 
Hydrogen Plant comprises entirely new equipment and the Hydrogen Plant flare has not yet 
begun operation. 

Reg. 12-12 prohibits flaring "unless it is consistent with an approved FMP and all commitments 
under that plan have been met." BAAOMD 12-12-301. For purposes of this regulation, flaring 
is defined as "the combustion of vent gas in a flare," [Reg. 12-12-203], and "vent gas" is defined 
as "any gas directed to a flare excluding assisting air or steam, flare pilot gas, and any 
continuous purge gases," [Reg. 12-12-213]. The FMP does not apply to flaring that the APCO 
determines to be "caused by an emergency and is necessary to prevent an accident, hazard or 
release of vent gas directly to the atmosphere" [Reg. 12-12-301 ]. 

The key approaches used to reduce flaring include planning efforts focused at flare minimization 
coupled with evaluation of the causes of flaring events that do occur and implementing corrective 
actions from those events. By using this approach and having an understanding of the causes 
of flaring events, we can incorporate the lessons learned into future planning and flare 
minimization efforts. The FMP also examines the costs and benefits of potential equipment 
modifications to increase flare gas recovery. 

Hydrogen Plant Flare 

The Hydrogen Plant flare (S-6021) is mainly required for safety reasons. The flare system is 
designed to handle excess gases in the event of a safety-related rapid unit depressurization at 
the Hydrogen Plant. There will be no routine flaring operations. The flare will be operated 
infrequently in accordance with Part 28 of the Authority to Construct for the Richmond 
Modernization Project (BAAQMD Application #12842-Conditon #24136) and this plan. The 
primary purpose of the flare will be for the combustion of gas streams that could otherwise pose 
a significant safety hazard if released at the refinery. The use of a refinery flare for safety reasons 
is consistent with Regulation 12, Rule 12, Section 101. 

The potential use of the existing refinery North and South Yard flare systems to flare gas streams 
from the new Hydrogen Plant was evaluated, and it was determined that this option is not feasible 
because of the distance to existing refinery flare systems. The relief gases from the previous 
hydrogen plant, being replaced by the new plant, were routed to source S-6012 at the refinery, 
so any flaring occurring at the new Hydrogen Plant flare will be balanced by a reduction in flaring 
from flare S-6012. The new Hydrogen Plant is anticipated to be more efficient and more reliable 
than the previous plant, and an overall reduction in flaring events is anticipated. As a result, the 
use of the new Hydrogen Plant flare is consistent with refinery flare minimization. 

The Authority to Construct for the Richmond Modernization Project, including the new Hydrogen 
Plant, was reissued on February 11, 2015 (Plant No. A001 O, Application No. 12842 - Condition 
#24136). 

Updated October 1 , 2018 
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1.1 Background Information on Flare Systems 
The following section describes how gases are generated and handled by refinery flare systems. 
A simplified schematic of a refinery flare system with flare gas recovery is shown in Figure 1-1. 

Figure 1-1, Simple Schematic - Flare System with Flare Gas Recovery 
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Refineries process crude oil by separating it into a range of components, or fractions, and then 
processing those components to produce a planned yield of desired refined products. Petroleum 
fractions include heavy oils and residual materials used to make fuel oil, mid-range materials 
such as diesel, jet fuel and gasoline, and lighter products such as butane, propane, and fuel 
gases. 

A typical refinery is organized into groups of process units, with the general goal of maximizing 
the production of transportation fuels - gasoline range materials in the summer; distillate (jet and 
diesel) range materials in the winter. Each unit takes in a set of feed streams and produces a set 
of product streams with the composition changed (or upgraded) as one step toward production 
of an optimal mix of refined products. Many of these processes operate at elevated temperatures 
and pressures, and a critical element of safe design is having the capability of releasing excess 
pressure via relieving devices to the relief gas header to return processes to a safe posture in a 
controlled manner. These separation and rearrangement processes also produce and/or 
consume materials that are gases at atmospheric pressure. As a final step in processing, many 
units provide treatment to conform to environmental specifications such as reduced sulfur levels. 
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The Richmond Refinery requires hydrogen in operating processes and for other uses. Hydrogen 
is used in refining to increase the fraction of crude oil which can be used to produce gasoline as 
well as other higher-value petroleum products. Hydrogen is also used in conjunction with a 
desulfurization catalyst to remove sulfur and nitrogen from hydrocarbon products. 

North and South Yard Flare Systems 

Refineries are designed and operated so that there will be an optimum balance between the rates 
of gas production and consumption. Under normal operations, gases that are not recovered as 
products (predominantly methane, ethane, and hydrogen) are routed to the refinery fuel gas 
system, allowing them to be used for combustion in refinery heaters and boilers. Typical refinery 
fuel gas systems are configured so that the fuel gas pressure is maintained by making up with 
purchased natural gas to meet the net fuel requirement. This provides a simple way to keep the 
system in balance so long as gas needs exceed the volume of gaseous products produced. 
Some additional operational flexibility is typically maintained by having the ability to burn other 
fuels such as propane or butane, and having the capability to adjust the rate of fuel gas 
consumption to a limited extent at the various refinery users (e.g., heaters, boilers, cogeneration 
units, steam turbines). 

A header for collection of vapor streams is included as an essential element of nearly every 
refinery process unit. At the Richmond Refinery, these are typically referred to as "relief gas 
headers", since the system, which is generally at near-atmospheric pressure conditions, receives 
gases "relieved" from higher pressure operations within the unit. The primary function of the relief 
gas header is safety. lt provides the process unit with a readily available and controlled means 
of releasing gases to prevent over-pressurization of equipment (routing them to controlled 
locations for destruction by combustion). lt also provides a controlled outlet for any excess vapor 
flow, nearly all of which is flammable, making it an essential safety feature of every refinery. Each 
relief gas header has connections for equipment depressurization and purging related to 
maintenance turnaround, startup, and shutdown, as well as pressure relief devices and other 
safety control valves to handle upsets, malfunctions, and emergency releases. 

lt is common practice for the process unit's relief gas header to incorporate a knockout drum for 
separation of entrained liquid at the unit boundary. This minimizes the possibility of liquid being 
carried forward to the flare or flare gas compressor. Liquids cause serious damage to most types 
of compressors and cannot be safely and completely burned in a flare. Liquids (condensed water 
and any entrained hydrocarbon liquids) from the unit knockout drum are sent to sour water 
handling facilities. The vapor stream from the knockout drum is routed to a flare gas recovery 
system. 

A typical refinery flare system consists of a series of branch lines from various unit collection 
systems which join a main relief gas header. The main relief gas header is, in turn, connected to 
both a flare gas recovery system and to one or more flares. Normally all vapor flow to the relief 
gas header is recovered by flare gas recovery compressors, which increases the pressure of the 
flare gas allowing it to be first routed to a gas treater for removal of contaminants such as sulfur 
and then delivered to the refinery fuel gas system. Gas in excess of what can be handled by the 
flare gas recovery compressor(s), the treater(s), and/or the fuel gas system end users is directed 
to a refinery flare so it can be safely combusted. 

A flare water seal is located in the bottom of each flare in the North Yard and South Yard relief 
systems to serve several functions. The flare seal is a dam of water that is maintained in the 
bottom of the flare to create a barrier through which the gas must cross in order to go out of the 
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flare stack. The depth of liquid maintained in the seal determines the pressure that the gas must 
reach in the relief gas header before it can exit the flare. The flare seal creates a positive barrier 
between the header and the flare, ensuring that gas from the relief gas header will not go to the 
flare if the flare gas recovery system can keep pace with the net gas production. lt also 
guarantees a positive pressure at all points along the relief gas header, eliminating the possibility 
of air leakage into the system. Finally it provides a positive seal to isolate the top of the flare, 
which is an ignition source, from the relief gas header and the process units. Some flare systems 
combine multiple flares with a range of water seal depths, effectively "staging" operation of the 
various flares. At the Richmond Refinery, such staging is configured to favor the recovery of 
relief gases with the highest sulfur concentrations so that the first gases flared would be those 
lower in sulfur content. 

A flare molecular seal is located at the top of each flare near the flare tip and is designed to 
minimize the amount of purge gas sent to the flare. Purge gas is used to prevent oxygen from 
entering the flare and creating a safety issue. Like a water seal, the molecular seal serves to 
protect the stack from flame front or flash back. Molecular seals work based on the difference 
between the density of the air and hydrocarbon mixture. 

Gases exit the flare via a tip, which is designed to promote proper combustion over a range of 
gas flow rates. Steam is used to increase mixing between air and hydrocarbon vapors at the 
flare tip, so as to improve the efficiency of combustion and reduce smoking. The combustion 
efficiency for steam-assisted flares is high even when some smoking is present - generally over 
97% according to some references. A continuous flow of natural gas to the flare is required for 
two reasons. Natural gas pilot flames are kept burning at all times at the flare tip to ignite any 
gas exiting the flare. Additionally, a small flow of "purge" gas is required to maintain a positive 
upwards flow and prevent air from being sucked back into the flare stack where it could create 
an explosive environment. Purge gas is generally either nitrogen (an inert gas) or an easily 
combusted gas - the Richmond Refinery uses natural gas for its purge flows. 

The refinery also intends to install supplemental natural gas that will be used during flaring events 
to support compliance with the net heating value requirements at the combustion zone in 40 CFR 
63 Subpart CC. 

The sources of normal or base level flow to a refinery flare gas collection system are varied, 
generally small contributions, and include sources such as: leaking relief valves awaiting 
maintenance, instrument purges, and pressure control for refinery equipment items (e.g., 
overhead systems for distillation columns). Added to this low level base load are small spikes in 
flow from routine maintenance operations, such as clearing hydrocarbon from a pump or filter by 
displacing volatiles to the relief gas header with nitrogen or steam, or blowing down knockout 
drums. Additional flare load results from routine process functions, often related to operation of 
batch or semi-batch operations. 

Hydrogen Plant Flare System 

This section describes how gases are handled by the Hydrogen Plant flare systems. The 
Hydrogen Plant flare (S-6021) is designed to safely treat any unplanned over-pressurization of 
the processing streams and the CO, hydrogen, and methane vented during startup and 
shutdown in the Hydrogen Plant trains by combusting them prior to release into the 
atmosphere. To burn the released process gases the flare maintains a pilot burner that is 
supplied with natural gas and would be operating at all times. 
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