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The Clean Fuels Project (CFP) constitutes a quantum
leap in the progress of Kuwait National Petroleum
Company. It is due to this Mega Project in the history
of the Kuwaiti oil sector, Mina Abdullah (MAB) and
Mina Al-Ahmadi (MAA) Refineries have been upgraded
and developed.

The current capacity of MAB Refinery stands at
454,000 bpd, while for MAA Refinery is at 346,000
bpd. The two Refineries form an Integrated Refining
Complex with a total refining capacity of 800,000 bpd
of crude oil. This integration provides the Company
a high flexibility and quick response to customer
requirements and market diversified variables.

The total number of new Units is 76 in both MAB and
MAA Refineries. Of those, 30 Units were upgraded,
while 7 more were shut-down. In total, 4,045 new
equipment were installed.

The new Units utilize the latest technology to produce



high-quality and eco-friendly petroleum products that
comply with the highest international environmental
standards, such as Euro-4 & Euro-5, as they contain
very low levels of sulfur, nitrogen oxides, metals and
other pollutants; hence, greatly reduce emissions and
environment impact. This enables the Company to
be more competitive and has the ability to penetrate
new markets that have been eluded in the past, such
as Europe and North America.

The Units are now more energy efficient, and have
increased operation reliability, availability and safety
levels. With less interruptions and un-scheduled
shutdowns, the Company’'s operations will be cost-
effective and products more competitive.

With more Atmospheric Residue Desulfurization
Units, the Company has boosted conversion
capabilities to covert the low-value residues and fuel
oil into high-value quality products, to add more value
to the national resources of hydrocarbons.

The environment impact has drastically dropped with
the Company currently supplying the power stations
with clean fuel oil, and the local market with all grades
of clean gasoline, gas oil and kerosene.

The CFP has contributed to enhancing the local
economy by involving local contractors and suppliers
in all phases of the Project. The local content
amounted to 34% of the CFP total work. The national
work force in future maintenance and service
contracts will comprise 25% of such contracts.

A special gratitude to the Company employees'
know-how, expertise and competency, this Mega
and Strategic Project has been completed despite
severe challenges. The CFP shall propel KNPC to be
among the world's majors and push Kuwait to be a
prominent and leading country in complying with the
rigid international standards and fulfilling the needs
for eco-friendly petroleum products.







Mina Abdullah Refinery
Main Units




Crude Distillation
Unit (U-111)

The new Crude Unit is designed to process Kuwait Export Crude (KEC). Crude oil is separated
in Unit-111 by distillations into valuable products, like LPG, Naphtha, Kerosene, heavy & light
Diesel. Residue from the crude, is routed to the ARDS unit for further processing.

MAB had 2 CDUs (CDU 01 & CDU 11) with 80,000 & 190,000 BPD respectively. As CDU-01 is
closed down, MAB has now 2 CDUs with total capacity of 454,000 BPD. The new Unit-111is
the largest single Unit in Kuwait

Capacity: 264,000 BPD of KEC crude oil.
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Atmospheric Residue Desulfurization
Units (ARDS) U-112 & U-212

Desulfurization of High Sulphur Atmospheric Residue (HSAR) (by catalytic hydrogenation) to
Low Sulphur Atmospheric Residue (LSAR) leads to quality feed for the downstream Vacuum,
Hydrocracker and Coker Units.

Along with Sulfur, much of metals, Nitrogen and Asphaltenes are removed. Due to some
hydrocracking significant quantity, Naphtha and Distillate (Diesel) are additionally produced
as upgraded product.

The target is to minimize the atmospheric residue Sulfur content to 0.5 %wt. and to maximize
Diesel production.

Capacity: Two identical Units:
U-112 100,000 BPD (2 Trains)
U-212 50,000 BPD
Combined capacity is 150,000 BPD of HSAR.
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Hydrocracker
Units (U-114 & U-214)

The two Units are designed to process a blend of Vacuum
Gas Oil (VGO), Trim Gas Oil (TGO), Coker Gas Oil (CGO) and
Heavy Diesel.

Hydrocracking is used to upgrade heavy Gas Qil fractions into
lighter products, such as Diesel, Kerosene, Jet fuel, Naphtha,
LPG and gases.

This versatile process has been successful in meeting a very
wide range of processing objectives.

Capacity: (Unit-114) 70,000 BPD
(Unit-214) 50,000 BPD.



Diesel Hydrotreating
Units (U-116 & U-216)

Diesel Hydrotreating Units (U-116/U-216), capable to produce
ULSD with 10 ppm Sulfur content, which is compliant with the
North Western European Diesel specifications. The two units
are generally identical in capabilities.

The units have a 1012 m3 reactors, one of the MAB biggest.

The reactions inside reacters take place in the presence of
de-waxing catalyst to convert the waxy molecules present in
the feed, for improving the cold flow properties of the diesel
product.

Capacity: 73,000 BPD each, with MAB total ULSD
production capacity of 146,000 BPD.
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Kerosene Hydrotreating
Unit (U-115)

The Unit produces Dual Purpose Kerosene (DPK) which
also meets the Aviation Turbine Fuel (ATK) specification.
The hydrotreated Kerosene with low Sulfur specifications
as required for blending into the ULSD pool.

The unit is designed to process straight run Kerosene from
the MAB existing and new Crude Distillation Units (CDU-11
and CDU-111) and Coker Kerosene from the new MAA Coker
(DCU-136) and existing MAB Coker (DCU-20).

Capacity: 39,000 BPD.
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Naphtha Hydrotreating
Unit (U-117)

The Unit treats the light and heavy Naphtha feed in order to meet the
customer specifications. It is a feed preparation Unit for Continuous
Catalytic Reformer (CCR-127) Unit.

The Naphtha feedstock to CCR is treated in this Unit to saturate Olefin
and remove of Sulfur, Nitrogen compounds, metal and other impurities =1
prior to routing to CCR for further processing.

Capacity: 23,500 BPD.






Vacuum Rerun
Unit (U-213)

The feed to this unit is desulfurized atmospheric residue from ARDS units (12/112/212). The
Unit-213 produces the feedstock for various secondary processing units, such as Hydrocracker,
Fluid Catalytic Cracking Unit, Delayed Coker Unit, for producing value added products.

Capacity: 50,000 BPD.
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Continuous Catalytic Reformer
Unit (U-127)

The Unit is designed to produce a Reformate rich in Aromatics with a high RON of

102 (Research Octane Number) along with a high purity Hydrogen gas and LPG, using
Platinum Catalyst.

Capacity: 18,000 BPD.
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Hydrogen
Unit (U-118)

U-118 provides the total Hydrogen requirement for the new units including DHT (U-116/U-216),
KHT (U-115), NHT (U-117), ARDS (U-112/212) and HCR (U-114/U-214). The Hydrogen produced
is with minimum 99.8 % vol. purity.

Largest on purpose Hydrogen production capacity at single location in the world. It
contains the largest Reformer furnaces for Hydrogen gas manufacture (using Proprietary
HTER technology first time in the Gulf).

Capacity:The HPU has three trains each with a nominal hydrogen production of 185 MMSCFPD.
Total capacity 555 MMSCFPD.
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Hydrogen Recovery
Unit (U-119)

The Hydrogen Recovery Unit produces a high
concentration Hydrogen from off-gas streams
from various units.

The produced Hydrogen is compressed in the
H2 compression unit (U-128) and used in Hydro
Processing Units.

Capacity: 128.4 MMSCFD of feed gas.



Sour Water Stripping
Unit (U-126)

The Unit removes the HyS and NH3 from the different sources of sour water within CFP. Part
of the stripped sour water is partially re-used while the remaining is sent to U-56.

The stripped sour water quality is 20ppm of H,S and 50ppm of NH3.

The SWS acid gas product is sent to SRU for conversion to liquid Sulfur.

Capacity: Two trains designed for 75% of the expected sour water rate. Each train has a
capacity of 325 m3/hr. (1,431GPM). with total capacity 650 m3/hr.
Both trains will normally operate in parallel.
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Saturate Gas Plant
(U-129)

The Saturates Gas Plant (SGP) removes H2S from refinery off-gas
and LPG streams produced in various CFP process units.

The Unit has two sections:

- One for desulfurization of the combined off-gas streams including
low-pressure off-gases, medium-pressure and high-pressure off-gas.

- Another to desulfurize the sour LPG

Capacity: 47,000 m3/hr. for the off-gas streams.
13,000 BPD of sour LPG.
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Sulfur Recovery
Unit (U-123)

Sulfur Recovery Unit converts H5S to liquid Sulfur.
The Unit's main purpose is to prevent environmental
pollution.

The SRU feed comes from the Amine Regeneration
Unit (ARU) and the Sour Water Stripper Unit (SWSU).

Capacity: Three identical units each with 450 MT/D of
liquid sulfur production (Total: 1,350 MT/D)




Amin Regeneration
Unit (U-125)

The ARU strips off the H,S from the rich Amine coming from the
various absorbers in the CFP area so that the regenerated (lean)
Amine can be reused for HyS absorption. The acid gas product is
sent to SRU to convert to liquid Sulfur.

Capacity: The Unit has 2 x 75% trains. Each train is designed for 1,100
m3/h (4,843 GPM).

28 |






The following two units (U-11 & U-13) are
upgraded by the CFP

Crude Distillation
Unit (U-11)

This exsisting crude unit is designed to process
Kuwait Export Crude (KEC). Crude oil is separated
in Unit-11 by distillations into valuable products,
like LPG, Naphtha, Kerosene and heavy & light
Diesel. Residue from the crude, together with
Diesel, are routed to ARD unit for further
processing.

MAB has now 2 CDUs (CDU 11 & CDU-111) with
total capacity of 454,000 BPD.

Capacity: 190,000 BPD of KEC crude oil.
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Vacuum Rerun
Unit (U-13)

Vacuum Rerun Unit (U-13) produces the feed
stock for various secondary processing units,
viz, Hydrocracker, Fluid Catalytic Cracking Unit
(MAA), Delayed Coker Unit for producing value
added products.

Capacity: Two trains 64,000 BPSD for each, with total
capacity 128,000 BPD.







Mina Al-Ahmadi Refinery
Main Units

-



Atmospheric Residue Desulfurization
(ARDS) Unit (U-141)

The ARDS Unit is primarily designed to process High Sulfur Atmospheric Residue (HSAR)
feedstock from existing Crude Distillation and Eocene Units and produce Low Sulfur
Atmospheric Residue (LSAR) with sulfur content 0.5 %wt. (max) as feed for downstream
VR Unit and LPG, Naphtha and Diesel as products.

This Unit is licensed by Chevron Lummus Global LLC.

Capacity: 50,000 BPD
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Hydrogen Production (HP)
Unit (U-148)

The Hydrogen Production Unit (U-148) is licensed by Haldor Topsoe and designed to produce
hydrogen through steam reforming of high pressure Fuel Gas and ARDS (U-141) Tail Gas. A
Pressure Swing Adsorption (PSA) Unit has also been provided to obtain hydrogen product
with minimum purity of 99.8% volume.

The Hydrogen produced in this Unit is supplied mainly to Atmospheric Residue Desulphurization
Unit (U-141), Coker Naphtha Hydrotreater (U-135) and Sulfur Recovery Units (U-151/U-152).

Capacity: 60 MMSCFD
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Gas Oil (Diesel) Desulphurization
(GOD)
Unit (U-144)

The new GOD Unit produces ultra-low sulfur diesel (ULSD) of 10 ppm.

The produced Diesel conforms with the international stringent environmental stipulations.
With the high profitability, U-144 will boost the KNPC's international status through fulfilling
the increasing demand for high-quality diesel.

The Unit is licensed by Shell Global Solutions.

Capacity: 45,000 BPD off Diesel.

38 |






|

S -
O el
=—

=5

40 | Clean Fuels Project




LPG Treating
Unit (U-125)

The Unit is used for removal of Chlorides and Hydrogen
saturation of Olefins in the combined LPG stream from
the Debutanizer of the Platforming Unit, and sent to gas
plant for furthur processing.

The source of the LPG feed will be the discharge stream
from U-25 and U-26. The Unit products are used as heating
source in the refinery units.

Capacity: 2,264 BPSD (66.04 GPM).




FCC Naphtha Hydrotreater (FCC-NHT)
Unit (U-186)

The FCC-NHT Unit is licensed by Axens to selectively desulfurizes cracked Naphtha feed
from FCC-Unit (U-86) and has a combined capacity of processing 26 KBPD of FCC Light
Naphtha and FCC Heavy Naphtha feed to produce Light and Heavy Naphtha with maximum
10 ppm sulfur in each of the two treated products.

The naphtha product streams are used for gasoline blending.

Capacity: 26,000 BPD (18,800 BPD of FCC Light Naphtha and 7,200 BPD of Heavy Naphtha).
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Coker Naphtha Hydrotreater (CNHT)
Unit (U-135)

The Coker Naphtha Hydrotreater Unit (U-135) is a part of Coker U-136 and
licensed by Haldor Topsoe, to process unstabilized Full Range Naphtha (FRN)
feed from Absorber/Stripper section of Coker U-136 to produce Petrochemical
Naphtha (PCN) with sulfur specification of 500 ppmw (max) and Olefin content
of maximum 1% vol.

Capacity: 8,400 BPSD.
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Vacuum Rerun (VRU)
Unit (U-183)

The Unit is designed to process Low
Sulfur Atmospheric Residue (LSAR)
feed from both new ARDS Unit (U-141)
and existing ARDS Units (U-41/U-42 and
U-81/U-82) to produce intermediate
distillates like Vacuum Gas Oil (VGO),
Trim Gas Oil (TGO) and Vacuum
Residue (VR) for further processing
in downstream process Units which
are HCR, FCC and DCU.

Capacity: 72,000 BPD.




Deisopentanizer

Unit (U137) =
o,

Unit-137 separates Isopentane from the Natural Gasoline
' stream via a fractionation column and provides sufficient
Isopentane to meet the Mogas blending requirements.

The introduction of an Isopentane stream into the
Mogas pool can boost up the Octane and back out the
;. imported MTBE.

Capacity: 42,000 BPD.



Isopentanizer Merox
Unit (U-138)

The new IC5 Merox Unit (U-138) is designed to remove
Mercaptans from the Isopentane stream to meet the
CFP Sulfur specification of 10 ppm before being sent to
Mogas blending.

The Unit is licensed by UOP.

Capacity: 8000BPD.
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Deisobutanizer 5‘
Unit (DIB) (U-146) P

The DIB-146 provides incremental Isobutane
required for the U-46 Alkylation revamping for a
higher capacity.

Feed to DIB-146 is field Butane produced by the
LPG trains located in the MAA reﬁnery
is designed to separate Isob

Butane stre
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Hydrogen Sulfide Recovery (HSR)
Unit (U-150)

The primary objective of this Unit is to remove Hydrogen Sulfide (H,S) from the rich Amine
stream, and to return the lean Amine to the users.

H,S content in the Amine is reduced from 4.3% into 0.05% at 21,000 kg/hr. of H5S.

Capacity: The Unit consists of two-60% trains (2X250),
with total capacity of 500 m3/h of rich Amine.
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Hydrogen Sulfide Removal
(U-153)

The Unit treats Sour off-gas from Gas Oil Desulfurization
Unit -144 and the existing ARDS Units (41, 42, 81, 82).

They are treated in a Low Pressure (LP) Amine Absorber so
the treated off-gas meets refinery fuel gas H,S specifications,
100 ppm Sulfur, or less.

The Unit is licensed by Shell Global Solutions.

Capacity: Treats 11.6 MMSCFD of sour offgas and
regenerates 351 USGPM of rich Amine.
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Sulfur Recovery
Units (SRU) (U-151 & U-152)

The Sulfur Recovery Units (U-151 & U-152) are licensed by Shell
and designed to process acid gas generated in Hydrogen Sulfide
Removal Unit (U-150) and Sour Water Treatment Unit (U-156) for
destruction of ammonia, extraction of elemental Sulfur from HyS
and oxidation of remaining contaminants.

The two plants are identical, each having a design capacity of
200 MTPD and are operated in parallel.

The Shell Claus Off Gas Treating (SCOT) process has been
incorporated to increase the Sulfur recovery efficiency to 99.9%.

Capacity: 2 x 200 MT/day of Sulfur, with total capacity
400 MT/day.
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Sour Water Treatment (SWT)
Unit (U-156)

The Sour Water Treatment Unit is a part of the Sulfur Block and is
designed to treat sour water from different units. It consists of two
parallel identical stripper trains, each with a capacity of 110 m3 along
with few common equipment.

Sour Water is steam stripped to reduce NH3 and H,S concentrations in
the stripped sour water to 50 ppmw and 20 ppmw respectively.

A portion of the stripped sour water is reused in the process units.
Excess stripped sour water is sent to the Waste Water Treating Unit
for additional treatment.

Capacity: (2X110) 220 m3 /h of sour water.






Delayed Coker
Unit (DCU) (U-136)

The objective of the unit is to upgrade heavy petroleum
residues into lighter gaseous and liquid products and solid
Coke (green Coke).

The Unit is designed by formerly ABB Lumnmus Global to process
hydrotreated vacuum residuum from the existing Vacuum
Rerun Unit (VR-83) and the new Vacuum Rerun Unit (VR-183).
The Unit is capable of processing several alternate feedstock
cases. Naphtha or Kerosene production will be maximized as
alternate cases.

Capacity: 37,000 BPD.
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The following units (U-25 & U-26, U-46, U-83 & U-86)
are upgraded as part of the CFP:

Continuous Catalytic Reforming
Units (U-25 & U-26)

The new units upgrade straight run Naphtha and Hydrocracker
Naphtha to Low Sulfur Light Naphtha and Heavy Naphtha.
Platforming unit upgrades Low Octane Heavy Naphtha to
High Octane Reformate.

Capacity: 35,000 BPD per Unit, with total
capacity of both 70,000 BPD.
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Alkylation
Unit (U-46)

The Alkylation Unit was initially commissioned in
1998 with a design capacity of 4,880 BPD of total
Alkylate, and was revamped as part of CFP in view
of capacity enhancement of upstream FCC Unit.

This Unit produces Alkylate which is used in the
Gasoline product pool as an Octane boosting
component.

The Unit is licensed by formerly DuPont :
rl’ ,}y" e




Vacuum Rerun
Unit (VRU) (U-83)

The VR Unitis designed to process Hydrodesulphurised .. o m

KEC atmospheric residue from the ARDs units. The s dl '
products from the VRU is sent to downstream units & 3 |

for further processing. VRU produces Vacuum gas Y

oil (VGO) which feeds the Hydrocracker Unit (HCR) &
and the Fluidized Catalytic Cracking Unit (FCC). It =

also produces Trim Gas Qil (TGO) which is one of f
the feed sources for FCC Unit. The residue produced
is a feedstock for DCU and part is routed for fuel
oil production.

Capacity: The Unit is designed to process
77,000 BPSD of Hydrodesulfurised
KEC Atmospheric Residues.
However, the Unit is running for
past many years at a capacity of
85,000 BPSD.




Fluidized Catalytic Cracking (FCC)
Unit (U-86)

The FCC Unit was initially commissioned in 1986 and revamped to a capacity of
40,000 BPSD in 1997. The capacity was further increased to 42,500 BPSD as part of
CFP and continues to play a major role as a heat conversion unit where it processes
various feedstock to produce high quality products and intermediate streams for
further processing in downstream units.

The Unit processes a mix feed of Trim Gas Oil, Vacuum Gas Oil, Coker Gas Oil and UCO
from both MAA and MAB Refineries for maximizing LPGs and Gasoline production.
The Olefin rich LPG stream is further processed in downstream MAFP Units to provide
Propylene, MTBE and Alkylate.

-~ Capacity: 42,500 BPD




Steam System
Unit (U-129)

The Unit produces steam and boiler feed water
in order to maintain continuous operation of
the new CFP units.

The steam system will supply high, medium,
normal and low-pressure steam to various units

Capacity: 3 identical boilers, each capacity
is 163,000 kg/hr. (Total capacity
489,000 kg/hr).
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