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An operation method of a urea production plant including multiple systems that can prevent a considerable decrease In urea
production even when an ammonia synthesis facility is shut down. At a time of producing urea from CO, and ammonia, in a case

where urea production plants including at least two systems are arranged in parallel, when an ammonia production facility (10A) of
one of the systems Is shut down, liquefied ammonia stored in the shut down system Is used, and a CO,, recovery amountin a CO,,
recovery facllity (23) In an ammonia synthesis facility (10B) of the other system Is Iincreased. Synthesis of urea can be then
continued by a urea synthesis unit (30A1) Iin the shut down system by using the increased recovered CO, and the liquefied
ammonia.
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Abstract

An operation method of a urea production plant
1ncluding multiple systems that can prevent a considerable
decrease 1n urea production even when an ammonlia synthesis

facility is shut down. At a time of producing urea from CO, and

ammonia, 1n a case where urea production plants including at

least two systems are arranged in parallel, when an ammonia

production facility (10A) of one of the systems 1s shut down,

liquefied ammonia stored i1n the shut down system 1s used, and a

CO, recovery amount 1n a CO, recovery facility (23) 1in an

ammonlia synthesis facility (10B) of the other system 1s

increased. Synthesis of urea can be then continued by a urea

synthesis unit (30A;) 1n the shut down system by using the

increased recovered CO; and the liquefied ammonia.
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DESCRIPTION
OPERATION METHOD OF UREA PRODUCTION PLANT INCLUDING

MULTIPLE SYSTEMS

Field
[0001] The present invention relates to an operation
method of a urea production plant including multiple

systems.

Background

[0002] To produce urea, 1n general, ammonia (NHj)
obtained by using natural gas and the like as a raw
material by an ammonia synthesis facility and carbon

prrad

dioxide (CO;) separated at the time of ammonia synthesis

are used to synthesize urea (CH4N,0) by a urea synthesis
unit (Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Application
Laid-open No. 2000-1595109

sSummary

Technical Problem

[0004 ] Meanwhilile, in a urea production plant that

synthesilzes ammonla and urea from natural gas and the like,

if an ammonia synthesis facility is shut down, one week or

more 1S normally necessary to resume operations of the

facility.
(0005 As a result, 1f it happens, the urea production
amount of the facility 1in the year decreases. If shutdown

of the ammonia synthesis facility occurs many times
throughout the year, a considerable decrease in the urea
productlion amount occurs throughout the year. Therefore,
there has been desired a method of increasing the urea

production amount.
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[0006] The present 1nvention has been achieved to solve the

above problem, and an object of the present invention is to
provide an operation method of a urea production plant
including multiple systems that can prevent a considerable
decrease 1n urea production even when a ammonia synthesis

facility 1is shut down.

Solution to Problem

[0007] According to an aspect of the present invention there
1s provided an operation method of at least two urea synthesis
plants, each of the at least two urea synthesis plants

including: an ammonia synthesis facility including a reforming

device having a reforming furnace that reforms natural gas to
hydrogen (H,;) and carbon monoxide (CO) by using water vapor, a
CO-shift converter that converts carbon monoxide (CO) 1n
reformed gas to carbon dioxide, a carbon-dioxide removal device
that removes obtained carbon dioxide (CO,) 1n the reformed gas,
a synthesis gas compressor that compresses synthesis material
gas contalning hydrogen and nitrogen, from which carbon dioxide
has been removed by the carbon;dioxide removal device, and an
ammonia synthesis reactor that synthesizes ammonia from
compressed synthesis material gas; a liquefied ammonia storage

facility that branches ammonia obtained by the ammonila

synthesis reactor from an ammonia supply line for supplying
ammonlia to a urea synthesis unit and stores a part of

synthesized ammonia 1in a liquefied state; a carbon-dioxide

recovery facility that recovers carbon dioxide in fuel flue gas

from the reforming furnace; and a carbon-dioxide supply line
for supplying the removed carbon dioxide (removed CO,) and the

recovered carbon dioxide (recovered CO,) to a urea synthesis

2
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unit, the operation method comprising: providing the at least
two urea synthesis plants; storing a predetermined amount of

obtained ammonia in a liquefied state in each of the liquefied

ammonia storage facilities; when production of ammonia is

stopped in the ammonia synthesis facility of one of the at
least two urea synthesis planté, temporarily supplyling carbon
dioxide (recovered CO,) recovered by another of the at least

two urea synthesis plants to the carbon-dioxide supply line of

the one of the at least two urea synthesis plants via an
emergency CO; supply line in order to supply the temporarily
supplied CO, to the urea synthesis unit; supplying a
predetermined amount of liquefied ammonium stored in the one of
the at least two urea synthesis plants from an ammonia supply
line to the urea synthesis unit; producing urea by uéing the
temporarily supplied CO;, and stored liquefied ammonia even in

the one of the at least two urea synthesis plants, thereby

enabling to perform a continuous operation when the ammonia

p—

synthesis facility of one of the at least two urea synthesis

plants 1s shut down. Advantageously, in the operation method of

a urea production plant including multiple systems, the carbon

dioxide recovery facility recovers recovered CO, to a maximum

extent.
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Advantageéus Effects of Invention
[0008] According to the present invention, at the time
of producing urea from CO, and ammonia, 1in & cas.e where
urea production plants inclﬁding at least two systems are
arranged in parallel, when an ammonia production facility
of one of the systems is shut down, liquefied ammonia
stored in the shut dowri system is used, and a CO; recovery
amount in.arcrb recovery facility in the ammonia synthesis
facility of the other system is increased. Synthesis of
urea can be continued even in the shut down system by uSing'
the increased recovered CO, and the liquefied ammonia.

As a result, operations of the remaining one of the
two systems are normally perfbrmed to synthesize urea, and
urea synthesls can be continued until restart even in the

urea production plant of the one system, which has been

3a |
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conventionally shut down, thereby enabling to avoid a
considerable decrease in a production amount throughout the
year.

Brief Description of Drawings

[0009] FIG. 1 1s a schematic diagram of a urea
production plant including multiple systems according to a
first embodiment (in a normal operation state).

FIG. 2 1s a schematic diagram of the urea production

plant including multiple systems according to the first

embodiment (in a state where one system is shut down).

i

FIG. 3 1s a schematic diagram of another urea

production plant including multiple systems according to
the first embodiment (in a state where one system is shut

down) .

FIG. 4 1s a schematic diagram of the urea production

plant including multiple systems according to the first
embodiment with a production amount added thereto (in a

normal operatlion state).

Jr—

FIG. 5 1s a schematic diagram of the urea production

plant including multiple systems according to the first
embodiment with a production amount added thereto (in a

state where one system is shut down).

FIG. 6 1s a schematic diagram of a urea production

plant including multiple systems according to a second

embodiment (in a normal operation state).

FIG. 7 1s a schematic diagram of the urea production
plant including multiple systems according to the second
embodiment (in a state where one system is shut down) .
FIG. 8 1s a schematic diagram of a urea production
plant including multiple systems according to a third

empbodiment (in a normal operation state).

FIG. 9 1s a schematic diagram of the urea production

plant including multiple systems according to the third
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embodiment (in a state where one system i1s shut down).
FIG. 10 is a schematic diagram of a urea production
plant including multiple systems according to a fourth
empbodiment (in a normal operation state).
FIG. 11 1s a schematic diagram of the urea production
plant 1ncluding multiple systems according to the fourth

empodiment (1n a shut down state).

FIG. 12 is a schematic diagram of an ammonia synthesis

facility according to the first embodiment.

Description of Embodiments

[0010] The present invention will be explained below 1n

detalil with reference to the accompanying drawings. The

present 1nvention 1s not limited the following embodiments,

and configurations achieved by combining these embodiments

are also included 1n the present invention. In addition,
constituent elements 1n the followling embodiments include

those that can be easily anticlpated by persons skilled 1n

the art or that are substantially equivalent.

First embodiment

[0011] An operation method of a urea production plant
including multiple systems according to an embodiment of
the present invention 1s explalned with reference to the

p—
p—

drawings. FIG. 1 is a schematic diagram of a urea

production plant including multiple systems according to a

first embodiment (1n a normal operation state). FIG. 2 1s
a schematic diagram of the urea production plant including

multiple systems according to the first embodiment (in a

state where one system i1s shut down). FIG. 3 1s a

schematic diagram of another urea production plant

including multiple systems according to the first

embodiment (in a state where one system 1s shut down). FIG.

12 1s a schematic diagram of an ammonilia synthesis facility

according to the first embodiment. In the present
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embodiment, as shown in FIG. 1, a parallel-type urea
production plant is provided in which urea is produced,

respectively, by two systems of an ammonia synthesis

facility 10A and an ammonia synthesis facility 10B.
[0012] An example of the ammonia synthesis facility that
produces a raw material for urea production is explained

first with reference to FIG. 12.

As shown 1n FIG. 12, an ammonia synthesis facility 10
includes a reforming device 14 having a reforming furnace

13 that reforms natural gas 11 to hydrogen (H,) and carbon

monoxide (CO) by using water vapor 12, a CO-shift converter
16 that converts carbon monoxide (CO) in reformed gas 15 to
carbon dioxide, a carbon-dioxide removal device 17 that
removes obtalined carbon dioxide (CO,;) in the reformed gas
15, a syntheslis gas compressor 19 that compresses synthesis

materlial gas 18 containing hydrogen and nitrogen, in which

carbon dioxide has been removed by the carbon-dioxide
removal device 17, and an ammonia synthesis reactor 20 that
synthesizes ammonia from the compressed synthesis material

gas.

[0013] The reforming device 14 produces hydrogen by

reforming the natural gas 11, and includes a primary

reformer 14A and a secondary reformer 14B. In primary

reforming, the water vapor 12 is added to the natural gas

11, to reform the most part of methane. Air is added

P

thereto by an amount of nitrogen corresponding to the

generated hydrogen amount to perform secondary reforming.

The CO-shift converter 16 first converts CO to CO, 1n
order to remove carbon, thereby obtaining the reformed gas
15.

The carbon-dioxilde removal device 17 removes carbon
dioxide (CO;), which is then regenerated as CO, having a

high purity for a raw material of urea.
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In the synthesis material gas 18 in which CO, has been
removed, a hydrogen to nitrogen ratio is 3:1, and the
pressure of the synthesis material gas 18 1s ralsed to a

high pressure required for synthesis by the synthesis gas

compressor 109.

The ammonia synthesis reactor 20 synthesizes ammonilia
(NH3) from hydrogen and nitrogen.
(0014] Fuel F 1s supplied to the reforming furnace 13 1n
the primary reformer 14A of the reforming device 14, so

that combustion flue gas 22 generated thereby is discharged

to outside. CO; contained in the combustion flue gas 22 1is

recovered by a CO, recovery faclility 23 as described below.

'0015] The urea production plant of one system (an A

system) in FIG. 1 supplies ammonia obtained by the ammonia

synthesis reactor 20 in the ammonia synthesilis facility 10A

and CO, removed by the CO; removal device 17 (removed COp)
to a urea synthesis unit 30 (urea synthesis units 30A; and
30A,), where urea 1s synthesized by the urea synthesis
units 30A; and 30A, (normal synthesis).

—

[0016] A urea production plant of the other system (a B

system) in FIG. 1 supplies ammonia obtained by the ammonia

synthesis reactor 20 1n the ammonia synthesilis facility 10B
and CO, removed by the CO; removal device 17 (removed COj)

to the urea synthesis unit 30 (urea synthesis units 30B;

and 30B;), where urea 1s synthesized by the urea synthesis

units 30B; and 30B, (normal synthesis).

[0017] A CO, recovery facility 23 that recovers CO,; in

the combustion flue gas 22 discharged from the primary

reformer 14A 1n the ammonia synthesis facility 10B is

installed in the urea production plant of the B system (a

lower stage).

In FIG. 1, reference sign L; denotes an ammonia supply

line, L, denotes an ammonla storage line, Lz denotes a
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removed CO, supply line, L, denotes a recovered CO, supply
line, Ls denotes an emergency CO, supply line, Lg denotes an
ammonia supply line, V) denotes a recovered CO; supply
valve, Vpay and Vg denote a removed CO, supply valve, and Vsza

and Viz denote an ammonia supply valve.

[0018] Further, ligquefied NH3 storage facilities 21A and

21B that can store a predetermined amount of ammonia

obtained from the respective systems (the A system and the

B system) in a liquefied state are installed.
[0019] In such facilities, at the time of a normal

operation, ammonia is synthesized by the ammonia synthesis

t 1)

facilities 10A and 10B of the A system and the B system,

and urea 1s syntheslzed from ammonia and CO,, respectively,
by the urea synthesis units 30A;, 30A,, 30B;, and 30B;, by
using removed CO; removed from the ammonia synthesis

facilities 10A and 10B.

In the B system, because recovered CO; recovered by

the CO, recovery facility 23 can be supplied for urea

synthesis, a total amount of urea synthesis in the urea

synthesis unit of the B system can be 1ncreased than that

of the urea synthesis unit of the A system.

(00207} In the urea production facillity, such a plurality
of systems are operated in parallel, so that urea 1s
produced continuously throughout the year to ensure a

predetermined annual production amount.

10021] Meanwhilile, 1in the ammonia synthesils facility,

F

when a failure (such as trip of ancillary facilities)

occurs in the facility or power supply 1s stopped, one week

or more 1s normally necessary to resume operations. This
is because the ammonia synthesis facility 1is formed by a

combination of devices 1n a plurality of processes and the

reforming furnace 13 1s operated in a high temperature

condition, therefore, if the ammonia synthesis facility is



10

15

20

23

30

CA 02853019 2014-04-22

PMHA-11065-PCT

shut down once, a certain period of time (at least one

week) 1s required for raising the temperature and pressure

and for stabilization.

Therefore, in the present invention, even 1n the
period until restart (at least one week), urea can be

produced stably.

[0022] As shown in FIG. 2, when ammonia synthesis 1in the

A system 1s stopped, carbon dioxide (recovered COj)

recovered by the other system (for example, the B system)
1s temporarily supplied to the removed CO, supply line Lsj
of the shut down system (the A system) via the emergency
CO, supply line Ls (the thick line in FIG. 2). The
temporarily supplied recovered CO, 1s supplied by switching
the removed CO, supply valve V,p, to the urea synthesis unit
30A; side.
[0023] Liquefied ammonium stored i1n the liquefied NHj
storage facility 21A 1in the ammonlia synthesis facility 10A
of the shut down system (the A system) 1s supplied from the
ammonla supply line 1L, by switching the NHs; supply valve Vs,
to the urea synthesis unit 30A; side.

As a result, even 1n the shut down system (the A
system), urea can be produced in the urea synthesis unit
30A1 by using the temporarily supplied CO, and the stored

liguefied ammonia.

[0024] Accordingly, 1n the ammonia synthesis facility

giram

10A of the A system, even 1f supply of removed CO, 1is

P

stopped due to shutdown of the ammonia synthesis facility,

recovered CO, 1s supplied from the B system via the

emergency CO,; supply line (the thick line in FIG. 2) Ls,

thereby enabling to perform ammonia synthesis continuously.

[0025] As an amount to be stored 1n the liguefied NH;

storage facility Z21A, an amount for at least one week,

which 1s required for resuming operations in the shut down
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ammonia synthesis facility 10A, needs only to be stored 1n
a ligquefied state.

[00206] Further, 1t 1s desired that the CO, recovery
facility 23 1n the B system has a size more sufficient than
a CO; recovery amount of a general CO; recovery facility
(four to five times the size of a general size).

Furthermore, the recovered CO, can be supplied to the

A system side by recovering CO; to a maximum extent
(recovery efficiency: 90%) at the time of shutdown of one
plant.

(0027 ] As a result, a decrease 1n the urea production
amount throughout the year can be prevented, and a problem

of considerable decrease 1n the urea production amount

occurring throughout the year can be resolved, thereby

enabling to stabillize urea production.

This 1s advantageous because urea 1s an important

material as a fertilizer; stable production thereof

throughout the year 1s desired.

[0028] Furthermore, as shown in FIG. 3, when the

e

operation of the ammonia synthesis facility 10A of the A

system 1s not resumed even 1f all of the ligquefied ammonium

stored 1n the ligquefied NH; storage facility 21A of the A

system has been consumed, ligquefied ammonlum 1n the

liquefied NH; storage facility 21B of the B system can be
supplied to the ammonia supply line L; on the A system side

via the ammonia supply line Lg, so that a continuous

operation of urea synthesis for one more week can be

performed.

[0029] In FIG. 4, which corresponds to FIG. 1, examples
of an ammonia production amount, a removed CO, amount, a
recovered CO, amount, a liquefied NHs; amount, and a urea

production amount in the normal operation are shown.

As shown in FIG. 4, production of 1,765 T/D is

10
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performed respectively in the urea synthesis units 30A; and

30A;, and the urea synthesis units 30B; and 30B,. The urea
amount of 220 T/D in brackets in the B system is a
production amount at the time of using recovered CO,.

Consequently, i1n this plant, urea production of up to

7,500 T/D is possible.

[0030] A continuous urea production amount when the

ammonia synthesis facility of the A system is shut down is

shown i1n FIG. 5.

Even 1f the A system is shut down, the B system can

continue normal production, thereby enabling to produce

_

urea 1n an amount of 3,970 T/D.

Further, recovered CO; is supplied to the A system

along with the supply of liquefied ammonium, thereby

enabling to produce urea in an amount of 1,114 T/D.
[0031] As a result, conventionally, when the A system is
shut down, the urea production amount is only 3,970 T/D by
the B system. However, because urea in an amount of 1,114

T/D can be produced continuously in the A system, a total

amount of production becomes 5,084 T/D, and thus a
considerable increase in the production amount can be
achieved with respect to a case where the A system is shut
down (3,970 T/D).

[0032] In this manner, according to the present

empodiment, when urea is produced from CO, and ammonia, in

a case where at least two systems of the urea production

plants are arranged in parallel, when the ammonia synthesis

facility 10A of one of the systems is shut down, liquefied
ammonla stored in the shut down system is used, the CO,

recovery amount 1in the CO, recovery facility 23 in the

ammonlia synthesis facility 10B of the other system is

increased, and the increased recovered CO, and the

liquefied ammonia can be used to continue urea synthesis in

11
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the urea synthesis unit 30A, even in the shut down system.
As a result, the remaining one of the two systems 1is
normally operated to perform urea synthesis, and urea
synthesis can be also continued until restart even 1n the
urea production plant of the one system, which has been
conventionally shut down, thereby enabling to avoid a
considerable decrease in the production amount throughout

the vyear.

At the time of resuming operations of one of the

systems after being shut down, because the primary reformer

F

14A in the ammonia synthesis facility of the A system first

starts to operate, even 1if a device on a downstream side

thereof has not yet been operated, CO, can be recovered

from the combustion flue gas 22 of the reforming device 14.

Second embodiment
[0033] An operation method of a urea production plant

including multiple systems according to a second embodiment

of the present invention 1s explalined with reference to the

drawings. FIG. 6 is a schematic diagram of the urea

production plant including multiple systems according to

the second embodiment (in a normal operation state). FIG.

7 1s a schematic diagram of the urea production plant
including multiple systems according to the second

embodiment (i1n a state where one system 1s shut down).

Constituent elements in the second embodiment that are

identical to those in the first embodiment are denoted by

like reference signs and explanations thereof will be

omlitted.

In the first embodiment, the CO, recovery facility 23
is provided only in the B system; however, 1n the present
empodiment, a CO, recovery facility 23A is provided in the

A system, and a CO,; recovery facility 23B is provided in

the B system.

12
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According to the present embodiment, in both the A

system and the B system, when the ammonia synthesis

facility 10A or 10B is shut down, the both systems can
complement each other.

In FIG. 7, recovered CO,; is temporarily supplied to
the removed CO; supply line L3 of the A system from the B
system via the emergency CO; supply line Ls for supplying
recovered CO; (the thick line Ls in FIG. 7).
[0034] On the other hand, 1n an opposite case where the
B system 1is shut down, recovered CO, can be temporarily

supplied to the removed CO, supply line Ls of the B system

from the A system via the emergency CO; supply line Ls for

supplying recovered CO, (the dotted line Ls in FIG. 7).

As a result, the both systems can complement each
other.
Third embodiment
[0035] An operation method of a urea production plant
1ncluding multiple systems according to a third embodiment

of the present invention is explained with reference to the

drawings. FIG. 8 is a schematic diagram of the urea
production plant including multiple systems according to
the third embodiment (in a normal operation state). FIG. 9

F

1s a schematic diagram of the urea production plant

including multiple systems according to the third
empbodiment (in a state where one system is shut down).

Constilituent elements in the third embodiment that are

ldentical to those in the first embodiment are denoted by

like reference signs and explanations thereof will be

omitted.

In the first embodiment, the CO, recovery facility 23

1s provided only in the B system; however, in the present

empbodiment, three systems (A to C systems) are arranged,

and a CO; recovery facility 23 that recovers C0O, in the

13
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combustion flue gas 22 from the B system and the C system
1s provided.

[0036] In the present embodiment, because recovered CO»,

recovered by the CO; recovery facility 23 is supplied to

each of the urea synthesis units 30A;, 30A,, 30B;, 30B,,

30C;, and 30C;, even if any of the ammonia synthesis

facilities 10A to 10C is shut down in the A to C systems,
these systems can complement each other.
FFourth embodiment

F

[0037] An operation method of a urea production plant

including multiple systems according to a fourth embodiment

of the present invention 1s explained with reference to the

drawings. FIG. 10 1s a schematic diagram of the urea

production plant including multiple systems according to

the fourth embodiment (in a normal operation state). FIG.

p—

11 1s a schematic diagram of the urea production plant

including multiple systems according to the fourth
embodiment (1n a shut down state). Constituent elements in

the fourth embodiment that are identical to those in the

first embodiment are denoted by like reference signs and

explanations thereof will be omitted.

In the first embodiment, a case where the ammonia

synthesis facility is shut down in multiple systems has

peen explained. However, 1n the present embodiment, even

when the ammonla synthesis facility in one system is shut

down, urea production can be performed.

[0038] As shown 1in FIG. 10, a liquefied CO, storage

facility 31 1s provided on a downstream side of the CO,

recovery facility 23, so that recovered CO; recovered by
the CO, recovery facility 23 1s ligquefied and stored.

As a result, even when the ammonia synthesis facility

10 1s shut down, the stored CO; from the liquefied CO,

storage facility 31 can be used to continue urea production

14
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in the urea synthesis units 30; and 30,.
- [0039] Furthermore, in the,present embodiment, the

recovered CO; liquefied and stored is used. However, CO;

in combustion flue gas discharged from an external plant

5 "~ other than.theammonia production facility can be recovered
separately by a CO; recoirery device, and t_.he recovered CO
can be sﬁpplied from outside to the urea synthesis unit.
7Reférencé Signs List

. " [0040]) 10, 10A to- 10C ammonié synthesis facility

10 11 natural gas -
| 12 water vapdr
13 reforming furnace
14 -reforming device
. 15 . reformed gas
15 16 CO-shift converter : e
’ 17 carbon-dioxide removal -device
18 synthésis material gas
19+ synthesis gas compressor
20 ammonia synthesis reactor

20 21, 21a, 21B, 21C liquefiéd NH; storage facility _

30;, 30z, 30B;, 30R; 30B, 30Bz, 30Cy; 30C; urea synthesis unit

Vi, Vip recovered CQ; supply valve.
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CLAIMS:

1. An operation method of at least two urea synthesis

plants, each of the at least two urea synthesis plants

1ncluding:

an ammonia synthesis facility including a reforming

device having a reforming furnace that reforms natural gas to
hydrogen (H,) and carbon monoxide (CO) by using water vapor, a
CO-shift converter that converts carbon monoxide (CO) in
reformed gas to carbon dioxide, a carbon-dioxide removal device
that removes obtained carbon dioxide (CO,) 1in the reformed gas,
a synthesis gas compressor that compresses synthesis material
gas containing hydrogen and nitrogen, from which carbon dioxide
has been removed by the carbon-dioxide removal device, and an
ammonia synthesis reactor that synthesizes ammonia from

compressed synthesis material gas;

a ligquefied ammonila storage facility that branches

ammonlia obtalned by the ammonla synthesis reactor from an

ammonila supply line for supplying ammonia to a urea synthesis

i

unit and stores a part of synthesized ammonla 1n a liquefied

state;

a carbon-dioxide recovery facility that recovers

carbon dioxide 1n fuel flue gas from the reforming furnace; and

a carbon-dioxide supply line for supplying the

removed carbon dioxide (removed CO,) and the recovered carbon

dioxide (recovered CO;) to a urea synthesis unit,

the operation method comprising:

16
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providing the at least two urea synthesils plants;

storing a predetermined amount of obtained ammonia 1in

a liquefied state in each of the liquefied ammonia storage

facilities;

when production of ammonia 1s stopped in the ammonia
synthesis facility of one of the at least two urea synthesis

plants,

temporarily supplying carbon dioxide (recovered COj)

o d

recovered by another of the at least two urea synthesis plants

to the carbon-dioxide supply line of the one of the at least

two urea synthesis plants via an emergency CO, supply line in

order to supply the temporarily supplied CO, to the urea

synthesls unit;

supplying a predetermined amount of liquefied
ammonium stored in the one of the at least two urea synthesis

plants from an ammonia supply line to the urea synthesilis unit;

producing urea by using the temporarily supplied CO;

and stored liquefied ammonla even 1n the one of the at least

two urea synthesis plants, thereby enabling to perform a

continuous operation when the ammonla synthesis facility of one

of the at least two urea synthesis plants 1s shut down.

17
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