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1880 Oil Refinery
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WORLD'S LARGEST REFINERIES

Company Location

Paraguana Refining Center Cardonl.ludlbana Falcon, Venezuela
SK Innovation Ulsan, Soul
GS Caltex Corp. Yeosu, South Korea
Reliance Petroleum Ltd. Jamnagar, India
ReﬁningLf&Supply Co. Ju ulau Ayer Chawan, Singapore
i Jamnagar, India
-0il Corp. Onsan, South Korea
Refining & Su| 'ﬁ) Baytown, Tex.
Saudi Arabian Oil CO (Sa i Aramco) Ras Tanura, Saudi Arabia
E:othobcP?tF'{eﬂh & s ly Co. &“f"“ﬁ T

ning & Supp ton Rouge, La.
Hovensa LLC V%rgn Islands
Marathon Petroleum Co. LLC Ga
Kuwait National Petroleum Co. Mina Al—Ahmadl, Kuwait
gll;e“PL Ecashern Petroleum (Pte.) Ltd. Pulau Bukom, Singapore

Citgo Petroleum Co%.
gl;“ Nederland Raffinaderij BV

opec.
Saudi Arabian Oil Co. (Saudi Aramco) Rabigh, Saudi Arabia
Saudi Aramco-Mobil Yanbu, Saudi Arabia

WONOO & WN-

SR3888588985838

88888188288884888888

88882

198 400 barels per day
« Holly Refining and Marketing Co., Tulsa (East): 70,300 barrels per day
+ Holly Refiningand Marketing Co., Tulsa (West): 85,000 barrelsper day
+ Valero Refining Co. Okla}
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N T

DANGEROUS EXPEOSIBILITY

PETROLIUN, COAL OILS,

CAMPTENE, SALT - PETRE, &c

BY TACTIAZIALN ALLEN

MMOVIDRIOS |
SONET § NDAR, I WRRTMMSTES STRRRY
S
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SELECTED SAMPLES OF CRUDE OILS

Arabian Light
33°API

Boscan,
Venezuela

| Sumatran Light
35 API

Offshore California
18°API

Empire Mix, Louisiana Gulf
: 30°API
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Process Units by Refinery Type

Simple -Crude Distillation
-Hydrotreating of Middle Distillation
-Catalytic Reforming of Naptha

Complex- -Vacuum Distillation

Simple Plus -Catalytic Cracking
-Alkylation Plant
-Gas Processing

Very Complex -Olefin Unit
-Complex Plus -Residue Reduction (Coker)

TORRANCE REFINERY

22



Refinery Class

| GAS TREATING

STRAIGHT RUN GASOLINE

— REFORMATE
REFORMER e

& FTREATING
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CONVECTION SECT\ON

STACK DAMPER
«—

ECONOMIZER

WATER WALL
BOILER TUBES — |

REFRACTORY —»

=
\hw

NATURAL GAS

FURNACE

NATURAL GAS

WINDBOX

FURNACE ”l

COMBUSTION
AlIR
PREHEATER

CONVECTION SECTION

Gas
Fired
Water
Tube
Boiler
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Flames inside of a Firebox

Forced and Induced Draft Fans
on a Heater
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Pollutant Control Requirements

NOXx
Flue Gas Recirculation (FGR)
Low NOx Burners
Selective Catalytic Reduction (SCR)
Selective Non-Catalytic Reduction

SOX
Limiting the amount of sulfur in the fuel gas
Post Combustion SO2 Scrubbers

NOx Production vs. Air/Fuel Ratio

Stoic Air

NOx Level

NOx Limit

c
2
i
Q
3
o
o
L
o
F o]
o)
=

Air Fuel Ratio

Graphic Courtesy of Coen
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Thermal NOx vs. Temperature

E
a
=
T
O
=

2800 3000 3200 3400
Temperature F

Graphic Courtesy of Coen

NOx Control Methods

Pages 201-207
Flue Gas Recirculation (FGR)
Low NOx Burners

Selective Catalytic Reduction (SCR)
Selective Non-Catalytic Reduction
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[ SECOND STAGE FUEL GAS

FUEL GAS

. -

AR

b d P

~ Figure 201.3

S v A
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Coen Refracter,

v
Throst Tie Piaces
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AMMONIA/UREA
INJECTION ZONES
(LOWER TEMPERATURE
OPTIONS) ECOMNOMIZER

AMMONIA/UREA
INJECT ION ZOME
(HIGH
TEMPERATURE
OPTION)

L AMMOMNIA
T OR UREA
FROM SUPPLY
SYSTEM
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= Ammonia injection rate

T T r—
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Moisture
. Separator

Multiple
Interspatial
Spray
Levels

Silicon Carbide
Slurry Spray
Nozzle

Fatented Tray
Promaotes Gas/’
Slurry Contact

Quench Zone
Saturates Gas
with Slurry

Recirculation

Patented Alloy
i idati Perforated Tra:
Continuous! \ 4 Oxidation y
Mixes Slurr; Air Supply
To Prevent .
Settling

L]
cl. GLIED TuBE
TP EoONDNASER
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( DOTTED LINE REPRI
SOLID INTERNAL S
NOT PERFORATED )
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Purpose: Use air
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Heat
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Single Pass

Flaw. an Shall Side
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Free To Expand

[EELT

Il 1.

Gasket
FLOATING HEAD TYPE EXCHANGER
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U-tube heat exchanger

tube gheet
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Risers Enteri
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Steam Ejectot
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Tanks designe
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— roofs that float on

Tanks designed

liquid surface to
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INTERNAL
FLOATING

rim vents
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TYPES OF
EXTERNAL

FLOATING
ROOFS

Primary/Secondary Seals
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Primary Seals

Metallic Shoe Page 302-16

Resilient toriod Page 302-17

MECHANICAL
SHOE SEAL
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Side Wall of A Storage Tank

Primary
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Inspection Points

Primary and Secondary Seals
Sample Hatch

P/V Valce

Level Gauge

Water Draw

Roof Drain/Emergency Roof Drain
Temperature Gauges
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