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(§7) Abstract: An apparatus including a coke drum for coking hy-
drocarbon substances, a valve disposed near the bottom of the coke
drum, and a discharge conduit for removing coke from the coke drum,
wherein the discharge conduit is connected to the valve such that when
the valve is open, the coke may be removed via the discharge conduit.
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COKE DRUM DISCHARGE SYSTEM

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] This invention relates to a coke drum, and more particularly, to a discharge

system for a coke drum.
BACKGROUND OF THE INVENTION

[0002] In a conventional delayed coking process, petroleum residues are fed at
elevated temperatures to a large steel vessel called a coke drum, where the residues
are thermally cracked and formed into coke. When the coke drum has filled with
coke, the drum is injected with steam and cooled with water. Subsequently, top
and bottom covers of the drum are removed in a process called unheading. Despite
the open bottom of the drum, however, the coke often remains inside the drum
until it 1s cut. When cut, the coke falls out of the open bottom of the drum down a

chute or other conduit, so that it may be transported and further processed.




CA 02466485 2004-05-07
WO 03/042330 PCT/US02/33621

.

[0003] As discussed above, the conventional coking process requires unheading
the coke drum. Since the coke drum must contain a severe atmosphere of elevated
temperatures, the bottom cover is typically secured to the coke drum by dozens ot
bolts, which often must be loosened manually. As a result, unheading is typically

a labor intensive chore.

[0004] A further drawback of the conventional unheading process is that it 1s
difficult to use in the production of shot coke. Shot coke is unique because 1t will
not always remain in the drum during and after unheading. As a result, the coke
will often pour out of the drum as the bottom cover is being removed. In addition,
the shot coke may rest on the bottom cover, putting a large load on the bottom

cover and making its controlled removal difficult.

[0005] Examples of apparatuses designed to mitigate the difficulties of unheading
the coke drum are shown in U.S. Patent Nos. 2,318,131 to Utterback and
2,702,269 to Geller. Both Utterback and Geller disclose continuous processes that

do not require unheading.

[0006] Utterback shows a spray coking process, in which spray-coked materal 1s
formed in chamber 1 and falls through a duct 2 into a vessel 3, which contains oil.
The solid, spray-coked material is suspended in the oil, and the resultant mixture 1s
pumped by a pump 6 into separators 8 and 9, where screens collect the coke. Oil 1s
pressured out of the separators 8 and 9, and the collected coke is partially dried
using steam. The coke then is removed through discharge piping 24, which 1s
shown to contain a valve. The oil is returned to the vessel 3 via valved piping 11

or to an upstream tank 16 via valved piping 23.

[0007] Although Utterback mitigates the unheading problem, it also suffers from
drawbacks. For example, rather than producing ready-to-transport coke out of the
coke drum 1, Utterback requires additional components (such as a vessel full of
oil, a pump and separators) to process the coke and get it ready for transport. In
contrast, a batch process produces coke that is ready for transport directly out of

the coke drum.
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[0008] Geller also discloses a continuous coking process. In Geller, feed matenal
for coking is routed through pipe 2 into a coking space 1 via a nozzle 3 directed
vertically upwards. A casing 8 and lining 9 surround the coking space 1 for
indirect heating. The coke falls onto an outlet branch 21 and is discharged from

the bottom of the vessel using a worm 22, which is self-sealing against the passage

of gas.

[0009] Although Geller’s continuous process does not require unheading, 1t does
suffer from at least two drawbacks. First, the coke leaving the drum 1s at a high
enough temperature that it may combust if it comes into contact with air, so
additional components are required to cool the coke in an oxygen-depleted
environment. Second, the coke drum needs an outer casing to heat its walls,

implicating increased cost for installation and manufacture.

[0010] As the drawbacks of Utterback and Geller indicate, the continuous process
for producing coke is not always desirable. Therefore, there 1s a need for an
apparatus to discharge coke from a coke drum in batches, but without the

drawback in conventional batch cokers of having to unhead the coke drum each

time coke 1s removed.

SUMMARY OF THE INVENTION

[0011] This invention addresses the foregoing needs in the art by providing a
discharge conduit on a coke drum, the discharge conduit having a ball valve.
According to a preferred embodiment, cut coke can be removed from the coke
drum past the opened ball valve down the discharge conduit, and a bottom cover of

the coke drum does not need to be unheaded.

[0012] In one aspect of the invention, an apparatus includes a coke drum for
coking, a valve disposed near the bottom of the coke drum, and a discharge

conduit for removing coke from the coke drum. The discharge conduit 1s
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connected to the valve such that when the valve is open, the coke can be removed

via the discharge conduit.

[0013] In another aspect the apparatus includes another valve disposed beneath the

valve, such that if the valve leaks, the other valve contains the contents of the coke

drum.

[0014] In yet another aspect of the invention, a steam supply 1s connected to the

valve at a higher pressure than exists upstream of the valve.

[0015] In another aspect of the invention, the apparatus includes a side conduit for
feeding or draining the coke drum. Accordingly, when the valve 1s closed, charge

can be fed and water drained from the side conduit.

[0016] In another aspect of the invention, the discharge conduit 1s coupled to the
valve which is coupled to the coke drum, such that no gap 1s formed between the

bottom of the coke drum and a proximal end of the discharge conduait.

[0017] In another aspect of the invention, a closed coke drum discharge system for
removing coke from a coke drum includes a discharge conduit disposed beneath
the coke drum, and a ball valve interconnecting the discharge conduit and the coke
drum. The coke exiting the coke drum is enclosed until exiting the discharge

conduit.

[0018] In yet another aspect of the invention, a discharge system for a coke drum
includes a coke drum, a side conduit for feeding petroleum to the coke drum,
guiding means for guiding coke from the coke drum, and sealing means for sealing

coke in the coke drum.

BRIEF DESCRIPTION OF THE DRAWING

[0019] The Figure is a side view of a preferred embodiment of a discharge system

for a coke drum.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0020] The Figure shows a discharge system 1 for a coke drum 2 which
reduces the frequency with which a bottom flange 3 of the coke drum 2 needs to be

unheaded. The discharge system 1 generally includes a ball valve 6 and a

discharge conduit 10.

[0021] The discharge system 1 may be used to coke hydrocarbon
substances such as petroleum, for example. Included in the system 1s a side
conduit 4 for draining water from the coke drum 2, supplying steam or feeding a
petroleum charge. The side conduit 4 is preferably connected to a funnel S5, which
itself 1s connected to the bottom of the coke drum 2. The funnel § may be
petmanently attached to the coke drum 2, bolted on, or removably attached by
hydraulic means as disclosed in U.S. Patent No. 6,223,925 to Malsbury, for

example.

[0022] Below the side conduit 4 and funnel 5 is a ball valve 6, preferably

having a steam supply 8 connected to it. The ball valve 6 is preferably a
conventional, double-seat, full-port ball valve. Although a ball valve is illustrated,

other types of valves may be used without depafting from the scope of the

Invention.

[0023] The steam supply 8 connected to the ball valve 6 preferably
supplies steam at a higher pressure than that found upstream of the ball valve 6, so
that if the ball valve 6 seat leaks, it will fail safe. In this way, steam will be
Injected into the coke drum 2 should the ball valve 6 leak, and the high-pressure
contents of the coke drum 2 will not be jetted into the environment. An
arrangement for providing a steam supply to a ball valve is shown in U.S. Patent
No. 5,417,811 to Malsbury

[00024] Beneath the ball valve 6 is a discharge conduit 10, preferably
having a mitered section 12. Of course, one of ordinary skill understands that

while no mitered section is necessary, it may be convenient depending on the
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location of the coke drum 2 and the discharge cart (not shown), which collects the
coke and transports it. Regardless, the discharge conduit 10 may be an open chute,
large-diameter pipe or any other conduit suitable for conveying coke. Preferably,

the discharge conduit 10 is the large-diameter pipe.

[0025] The mitered section 12 1s preferably overlaid, as 1s known 1n the art,
with a welding material. The overlay resists erosion at the bend and adds life to

the discharge conduit 10.

[0026] As can be seen in the drawing, there 1s no gap from the bottom of
the coke drum 2 to the proximal end of the discharge conduit 10. This
arrangement allows the discharge system 1 to be used in the production of shot
coke, for example, as there is no danger that the coke might pour out of a partially
open cover. Of course, a gap may be formed in the discharge system 1 1f it is
convenient, but unlike conventional systems (where a gap is necessary to permait

unheading), it 1s not necessary.

[0027] The discharge system 1 preferably includes a second valve 14. The
second valve 14 contains the contents of the coke drum 2 if the ball valve 6 should
fail. The second valve 14 may be of any suitable construction, including a gate

valve, a slide gate or an auto-blinding station.

[0028] The operation of the ball valve 6 and second valve 14 may be
automated. Included in the automation control is an interlock which prevents

inadvertent opening or closing of the ball valve 6 or the second valve 14.

[0029] A possible operation of the coke discharge system 1 is as follows.
While the ball valve 6 1s closed, the coke drum 2 1s fed with charge, such as
petroleum, through side conduit 4. When the coke drum 2 is full, charging 1s
stopped and steam 1s injected via side conduit 4 1n order to remove valuable vapors
from the coke drum 2. Once the vapors have been removed, water 1s introduced to
the coke drum 2 through the side conduit 4 in a quenching step until the water has
reached to the top of the coke drum 2. Subsequently, the ball valve 6 and second

valve 14 (if present) are opened, draining the quench water, and the coke in the
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coke drum 2 is cut with a high-pressure water cutter, such as the type disclosed 1n
U.S. Patent No. 5,417,811 to Malsbury. The cut coke falls off the interior walls of
the coke drum 2, and the coke and water from the cutter fall through the funnel S
and out the discharge conduit 10. From there the coke is collected and

transported.

[0030] As is apparent from the above disclosure, the present invention has
the advantage of not requiring unheading every time coke 1s removed from the
drum. Instead, a single ball valve is opened, allowing the coke to fall down the
discharge conduit. In addition, the apparatus may be constructed without a gap
between the bottom of the coke drum and the discharge conduit. Such an

arrangement allows the apparatus to be used in the production of shot coke.

[0031] While the present invention has been described with respect to what
is at present considered to be the preferred embodiments, it should be understood
that the invention is not limited to the disclosed embodiments. To the contrary, as
exemplified above, the invention is intended to cover various modifications and
equivalent arrangements included within the spirit and scope of the appended
claims. Therefore, the scope of the following claims 1s intended to be accorded the
broadest reasonable interpretation so as to encompass all such modifications and

equivalent structures and functions.
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What is claimed is:

1. An apparatus comprising:

a coke drum for coking hydrocarbon substances, the coke drum having a bottom
flange;
a funnel removably attached to said bottom flange;

a valve connected to said funnel, said valve being actuatable between an open

position and a closed position:

a steam supply providing a source of steam at a higher pressure than a pressure
applied to said valve from contents of said coke drum located upstream of said valve, said

steam supply supplying the steam at the higher pressure to said valve such that if said

valve leaks, said steam supply causes said valve to fail safe; and

a discharge conduit disposed downstream of said valve for removing coke from

sald coke drum when said valve is in the open position.

2. An apparatus according to claim 1, wherein said discharge conduit comprises a
mitered bend.

3. An apparatus according to claim 2, wherein said mitered section is overlaid.

4, An apparatus according to any one of claims 1-3, further comprising another

valve, which is disposed beneath said valve, such that if said valve leaks, said other valve

contains the contents of said coke drum.

5. An apparatus according to any one of claims 1-4, wherein said discharge conduit
1S a pipe.
6. An apparatus according to any one of claims 1-4, wherein said discharge conduit

1s a chute with an open top.

7. An apparatus according to any one of claims 1-6, further comprising;

a side conduit for feeding or draining said coke drum,
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said apparatus being adapted such that when said valve is closed, the hydrocarbon

substance can be fed from said side conduit.

8. An apparatus according to any one of claims 1-7, wherein said discharge conduit
1s coupled to said valve which is coupled to said coke drum, such that no gap 1s formed

between the bottom of said coke drum and a proximal end of said discharge conduit.

9. An apparatus according to any one of claims 1-8, wherein said valve is a ball
valve.
10.  An apparatus according to any one of claims 7-9, wherein said side conduit is

connected to said funnel.

11. A closed system for discharging coke from a coke drum, said system comprising:

a coke drum having a bottom flange;

a funnel removably attached to said bottom flange;

a ball valve connected to said funnel, said valve being actuatable between an open
position and a closed position;

a discharge conduit disposed beneath the ball valve: and

a steam supply providing a source of steam at a higher pressure than a pressure
applied to said ball valve from contents of said coke drum located upstream of said ball
valve, said steam supply supplying the steam at the higher pressure to said ball valve such
that it said ball valve leaks, said steam supply causes said ball valve to fail safe,

wherein coke exiting the coke drum is enclosed until exiting said discharge

conduit.

2. A discharge system for a coke drum, said system comprising:
a coke drum having a bottom flange:;
a tunnel removably attached to said bottom flange;
a side conduit for feeding petroleum to said coke drum:
guiding means for guiding coke from a bottom of said coke drum:

sealing means, disposed downstream of said funnel and upstream of said guiding
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means, for sealing coke in said coke drum; and .

steam supplying means providing a source of steam at a higher pressure than a
pressure applied to said sealing means from contents of said coke drum located upstream
of said sealing means, said steam supplying means supplying the steam at the higher

pressure to said sealing means such that if said sealing means leaks, said steam supplying

means causes said sealing means to fail safe.

13. A discharge system according to claim 12, wherein said guiding means includes a

pipe.

14. A discharge system according to claim 12, wherein said guiding means includes a

pipe and a mitered bend.

15. A discharge system according to claim 12, wherein said sealing means comprises

a ball valve.

16. A discharge system according to claim 12, wherein said side conduit is connected

to said funnel.

7. An apparatus comprising:

a coke drum for coking hydrocarbon substances, the coke drum having a bottom
flange;

a side conduit connected to a lower portion of said coke drum for feeding and
draining said coke drum;

a funnel removably attached to said bottom flange:

a valve connected to said funnel, said valve being actuatable between an open
position and a closed position;

a steam supply providing a source of steam at a higher pressure than a pressure
applied to said valve from contents of said coke drum located upstream of said valve, said

steam supply supplying the steam at the higher pressure to said valve such that if said

valve leaks, said steam supply causes said valve to fail safe: and

a discharge conduit disposed downstream of said valve for removing coke from
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said coke drum when said valve is in the open position,

wherein said coke drum is filled with the hydrocarbon substances via said side

conduit before coking.

I8.  The apparatus according to claim 17, wherein the hydrocarbon substances are
coked in said coke drum by: (i) filling, via said side conduit, the coke drum with the
hydrocarbon substances while said valve is closed, (1) quenching the hydrocarbon
substances using a quenching medium, supplied via said side conduit, and (1i1) draining
the quenching medium from said coke drum via said side conduit, and wherein said valve

1s subsequently opened and the formed coke is cut for removal from said coke drum via

said discharge conduit.

19.  An apparatus according to any one of claims 17-18, further comprising a steam
supply conduit connected to said valve, wherein said steam supply conduit supplies steam

to said valve at a higher pressure than that upstream of said valve, such that, if said valve

leaks, the steam supply will cause said valve to fail safe.

20. An apparatus according to any one of claims 17-19, wherein said discharge
conduit is coupled to said valve which is coupled to said coke drum, such that no gap 1s

formed between the bottom of said coke drum and a proximal end of said discharge

conduit.

21.  An apparatus according to any one of claims 17-20, wherein said valve is a ball

valve.

22.  An apparatus according to any one of claims 17-21, wherein said side conduit is

connected to said funnel.

TOR_LAW\ 7244099\1
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