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MELAKA REFINERY

COVER STORY

All photos courtesy of
Petronas and Petronas
Penapisan (Melaka) Sdn Bhd

2
=
1
]
1
E
I
|

Crude Distillation Unit under the first phase of the Melaka refinery

; etronas’ Second Refinery
| (PSR), located approximately
|| | 5km from the Melaka town,
will process both sweet and sour crude
oils. It sits on a 926 acre site in the
Mukim of Sg. Udang and Tangga Batu
which fronts the Straits of Melaka.
With a combined capacity of 200,000
bpsd (barrels per stream day), it is
the largest refinery complex in the
country. The sweet and sour trains
are two separate projects capable of
independent stand alone operations.
However,both share common facilities
like utilities, offsites, marine facilities
and effluent treatment.

Presently, the Melaka refinery complex
is only half completed, in that only the
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The sweel and sour trains al
the Melaka refinery are lwo
separate projects capable ol
independent stand alone
operations. Both have the
same capacity of 100,000
bpsd and share common
facilities like utilities,
offsites, marine jetly and
clfluent  treatment Lo
achieve synergistic benelfits.

B

first phase (PSR-1) or the sweet train
is operational.The sour train in the second

phase (PSR-2) is under construction,
with stage one expected to be completed
by the end of this year and stage two
between 1999-2002.

Ownership structure of the two
refineries differs. The first phase of
the refinery is 100% owned by Petronas
Penapisan (Melaka) Sdn Bhd (PPMSB),
a wholly-owned subsidiary of Petronas.
The sour train is owned by Malaysian
Refining Company Sdn Bhd (MRC) ,
a joint-venture between Petronas 45%,
CONOCO (a subsidiary of CONOCO
Inc. of the US) 40% and STATOIL (the
national oil company of Norway) |15%.

The PPMSB refinery is designed to
process light sweet crudes and
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condensates. It is a hydroskimming
refinery with complete back-up utility
and offsite systems.The MRC refinery
is a state-of-the-art conversion refinery
designed to process a mix of imported
heavy sour crudes and sweet crudes.
Both refineries are managed and
operated by PPMSB.

The first refinery is fully operational
at the throughput of 100,000 bpsd.
Both the Crude Distillation Unit (CDU)
and the Catalytic Reformer Unit (CRU)
in the refinery were commissioned
in May 1994. The CDU is designed
to process 100,000 bpsd of crude oil
and condensates while the CRU is
designed to process 20,000 bpsd of
treated naphtha.

The crude oil and condensate
feedstocks for the sweet train come
from the Terengganu and Sarawak oil
fields, namely Tapis Blend, Terengganu
Cond and Bintulu Cond. They are
transported by ocean tankers to the
Sg. Udang Port from which they are
transferred to the refinery storage
tanks via pipelines.
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Table |- Main process units under the sweet train

Process Units Capacity Functions

Crude Distillation Unit | 100,000 pbsd | To distillate crude and condensates

Gas Concentration Unit | 11,110 kg/hr To recover propane and butane
(LPG) from Crude Distillation Unit
and Platformer

Kerosene And Heavy 23,000 bpsd To treat heavy naphtha and dual

Naphtha Treating purpose kerosene from the CDU
for blending into final products

Naphtha Hydrotreater | 20,000 bpsd To produce hydrotreated naphtha
suitable for charging to reforming
(platformer unit)

Platformer 20,000 bpsd To reform hydrotreated naphtha
into a high grade |01 RONG
gasoline blend components

By maintaining a temperature profile
on the columns which varies from 80°C
at the top of the columns and 350°C
at the feed zone, the various refined
products are split into the several
fractions of:

® Overhead vapour

® Medium naphtha

® Heavy naphtha

® Kerosene

® Diesel

® Atmospheric gas oil
® Reduced Crude

Overhead vapour from the top of the
column is fed to the gas recovery station
where liquefied petroleum gas (LPG)
and light naphtha, a petrochemical

Chart | - Refining Process Flow

About 75,000 bpsd of
crude oil and 25,000
bpsd of condensate are
pumped to the process
units and gradually
heated in separate heat
exchangers, using heat
from the products and
finally heated to their
respective distillation
temperatures in
separate furnaces.

The heated crude oil
and condensates then
enter into their
respective distillation

columns where the
hydrocarbons are
separated according to
their boiling tempera-
tures (see chart I).

Process Flow Chart
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Sungai Udang Port
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feedstock, are produced. Medium
naphtha is used as a blend component
for motor gasoline, reformer feed and
petrochemical feedstock. Heavy
naphtha and condensate naphtha are
sent to the hydrotreating process where
impurities are removed before being
fed to the catalytic reformer for the
production of platformate.The latter
is a major blendstock for the production
of petrol. Some heavy naphtha is used
for blending of dual purpose kerosene
(used as jet fuel and illuminating
kerosene). Diesel and Atmospheric
Gas Oil (AGO) are blended to produce
automotive and industrial diesel. At
the bottom of the crude distillation
column is reduced crude. This is
extracted without further treatment
and sold as low sulfur waxy residue
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Storage tanks and pipelines at the Melaka refinery

(LSWR) which may be used as fuel oil
or feedstock for further processing.
The various refined products (see chart
2) from the sweet train are targeted
primarily for the local market.
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Table 2 - Designed feedstock
in the sour train (stage 1)

Crudes Volume %
anticipated
(bpsd)

Sweet Crude 29,000 29
Blend

Tapis (68%)

Duri (32%)

Iranian Light 4,500 4.5
Iranian Heavy 18,000 18
Basrah Light 4,500 4.5
FAQO Blend 18,000 18
Arab Heavy 26,000 26

the lube basestock manufacturing facility
under the second phase of the refinery
comes onstream, the base oils will
be piped directly.

The second phase of the Melaka
refinery (sour train) has a processing
capacity of 100,000 bpsd. Under the
first stage of development, about 30%
of local crudes will be used as feedstock
with the balance from a range of Middle-
East crudes (see table 2). Refined
products will primarily be exported.
The sour train is expected to process
crudes from 1998 onwards.

Chart 2 ProductYields

The Melaka

refinery also
incorporates a

lube blending 10.69%
plant. This plant DP KEPO
has a capacity of 21.57%
35,000 kilolitres 12.03%
per vyear of REFORMA
lubricant

products of

various types and uLG

grades. Initially,
the baseoils are
imported. When

PC NAPHTHA
18.00%
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The MRC refinery will incorporate
major process units such as the CDU,
Vacuum Distillation Unit, Catalytic
Reformer, Isomerisation, LPG/Naphtha/
Kero Treaters, Distillate Hydrotreater,
Delayed Coker, Sulphur Recovery and
Gas Qil Hydrocracker.

The two refineries will have their own
dedicated crude storage tanks and
intermediate feedstock tanks.
However, the finished product tanks
and blending facilities will be shared.
Other shared facilities are the utility
systems, marine jetty and offsites
like effluent treatment.

The marine facilities include a T-shaped
jetty with dredge channel, two ocean
berths (20,000-120,000 DWT), four
coastal berths (2,000-10,000 DWT),
one LPG berth and one marine craft
berth.The berths are situated about
|.5km from the shore. Products for
export are loaded via dedicated
pipelines onto ships at Sg. Udang Port.
For domestic sales, products are
shipped via coastal vessels and by road
tankers for inland distribution.
Products to the KlangValley and the
new Kuala Lumpur International

Airport will later be transported by
pipelines.

For environmental protection, the
refinery complex is designed to reduce
effluent discharge and emission. Two
drainage systems made up of an oily
sewage system and a surface water
drain system have been installed. For
oily water, the drains are connected
to an effluent treating system where
oil is separated from water and sent
back to process units to be
reprocessed. Qil-free water is then
discharged to the sea. Surface run-
off water goes to the surface drains
and finally into two ponds where water
goes into a stream and river.The quality
of the water in both ponds are monitored
on a monthly basis. There are 13
groundwater monitoring wells installed
to monitor ground water quality.

For emission, a flare is installed with
scrubber to minimise particulate and
hazardous gas emission to the
atmosphere.Air quality is monitored
on a quarterly basis. A sludge farm
with four plots to process sludge from
the effluent treatment systems is also
available. In addition, there are two

Mavrine facilities ar the
Melaka refinery.

tanks to receive ballast water from
ships.

In terms of fire protection, the PPMSB
refinery is equipped with gas, heat,
smoke and ultra violet detectors in
the buildings as well as process areas
to provide early warning. The main
control room for process, storage and
distribution are explosion proof and
installed with very sensitive smoke
detectors underneath the raised floor.
All detectors are linked to the fire
station and activate the alarm from
there. The fire station is manned by
37 fire safety assistants employed and
trained by PPMSB.

The many state-of-the-artindependent
and common facilities at the Melaka
refinery will enable both PPMSB and
MRC to achieve manufacturing and
marketing synergies. More im-
portantly, the refinery will provide
Malaysia with additional refining
capacity to ensure a secure supply
of petroleum products as well as
increase net inflow of foreign exchange
by reducing imports and increasing
exports of refined products. 0

— Inforeach
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