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DescriEtion

—

The present 1nvention relates to a computerized method for

pre——

producing a two-dimensional plant model of a modular production

5 plant for producling a chemical product.

In order to produce a particular chemical product, 1t 1s

necessary to provilide a productilion plant having an 1ndividual

plant structure 1n order to be able to carry out the process

pre——

10 steps respectively requlred 1n terms of process englneering 1n

—

individual process sections. If there 1s no longer a desilire to

produce thilis particular product, the production plant 1s usually
dismantled agaln 1n order to be able to construct another
production plant having an individual plant structure, which can

15 Dbe wused to produce another chemical product, at the same

location. This construction and dismantling of production plants

1s very tlme-—-consumlng and cost-1ntensive. There 1s therefore a

pre—— pre——

constant need to reduce the amount of effort associliated with the

—

production of di

—

"erent chemical products.

20

—

Fach of the documents M. Erdwilens et al.: “Grundlagen fur die

rechnergestitzte Aufstellungsplanung [Principles for computer-

alded 1nstallation planning]”, Chemie Ingenieur Technik, Vol.
o7, No. 7, 1 July 19957 and ‘0. Ritthoff et al.:

25  “Merkmalsbasiertes Lernen von Platzierungsregeln 1m Rahmen der

Aufstellungsplanung von Chemieanlagen [Feature-based learning

— — pr—
e

of placement rules as part of the 1nstallation planning of

chemical plants]”, 1 September 2004’ describes a computer-

implemented method for producling a two-dimensional plant model

30 of a modular production plant for producing a chemical product.

—

The object of the 1nventilion 1s to provide a novel plant concept

p— pr—— pr—
-

which can be used to considerably reduce the amount of effort

assoclated with the production of different chemilical products

35 1n comparison wilith the conventional procedure.

This object 1s achilieved by a production plant having the features

pre——

of Patent Claim 1. Preferred refinements are stated 1n the




DK/EP 2936261 T3

pr—

subclaims which may each constitute an aspect of the i1nvention

per se or 1n any deslred comblination wlith one another.

Patent Claim 1 proposes a computerized method for producing a

— pr—

0 two—-dimensional plant model of a modular production plant for

producing a chemical product, wherein the production plant has

at least two process modules, which can be connected to one

another for productlon purposes, and at least one process
contalner 1n which the process modules can be at least partially

10 accommodated as 1ntended,

— wherein, for each process contalner, a common two-

— —

dimensional container model of 1ts base area and of the base

pr——

area of a contailner environment at least partilially surrounding

—

15 the process contalner and of a predefilinable si1ze 1s generated,

- whereiln, for each process module, a two-dimensional module

pre——

model of 1ts base area 1s Jgenerated,

20 — wherelin the contalner model and the module models are

—

divided 1nto grid fields which are of the same silze and are

preferably square,

pre——

— whereln each grid field of a module model 1s assigned a

—

25 module property concerning the occupancy of the respective grid

pre——

field by a functional device of the respective process module,

p—

which functional device 1s arranged above that section of the

—

base area of the respective process module which corresponds to

this grid field, by an operations room which 1s allocated to the

—

30 process module and 1s arranged above that section of the base

pr—

area of the respective process module which corresponds to this

pre——

grid field, or by a material output of the process module, which

pr—

output 1s arranged above that section of the base area of the

respective process module which corresponds to this grid field,
35

pre——

— whereln each grid field of the container model 1s assigned

an occupancy property concerning the possibility or

pr——

1mpossibility of the respective grid field being occupied by a




10

15

20

29

30

39

DK/EP 2936261 T3

module property,
— whereln the module models are arranged 1n the contalner
model taking 1nto account the module properties and the

occupancy properties.

The production plant may also have two or more process contalners

which can be connected to one another for production purposes.

The process contalners are preferably units which can Dbe
transported as a whole, can be transported to a desired
production site at which an accordingly equilipped production

plant 1s 1ntended to be erected, and can be transported away

from this site after the desilired production has been concluded.

This makes 1t possible to easily reuse 1ndividual process

contaliners at different production sites 1n a manner that

reduces production costs. For this purpose, a process contalner

pr—

may have a housing which enables simple transport of the process

contailner and 1n which process modules sultable for carrying out

an entlre process or a particular process section are arranged

and connected to one another for production purposes. A pProcess

contalner may have, for example, functilionallties for heating,

cooling, mixing, separating, controlling the pressure,

ventilating and/or venting which make it possible to carry out

a chemical reaction and control reaction condilitions. A process

contalner may also be set up to 1ndependently carry out an entilre

pre——

process or a particular process section of production. In this

case, 1l1lndependently means that the process sectlon 1s carried

out using the process contalner wilthout the process section or

pr—

a part of the latter having to be controlled and/or regulated

by a device remote from the process contalner.

At a production site, at least one process contalner can be

connected, preferably via standardilized couplings, to a
permanently installed communication network and/or to a supply
network which can be used to supply the process contalner with
material and/or energy and/or 1into which materials can Dbe
delivered, with the result that at least one chemical batch

reaction and/or continuous production can be carried out in a
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substantlally autonomous manner usling the process contaliner. For

example, the supply network may have a compressed alr line for

supplyling compressed alr, a feed water line for supplying water,

an electrical line for supplyving electrical enerqgy, a materilals

5 line for supplying starting materials and/or auxiliary materials

and/or for discharging products, byproducts and/or waste

materlals, a cooling line for supplying cold or for dissipating

heat and/or a heating line for supplying heat or for removing
cold. Various wilired or wilreless communication networks come i1into

10 conslderation as the communication network. Standardized

information i1nterchange between the process contalners connected
to the communication network and/or with superordinate or

subordinate devices can be carried out via The communication

network.
15

The process modules which can be connected to one another for

production purposes can be at least partially arranged 1n a

process contalner as l1ntended. In the production plant according

p—

to the 1nvention, the entire arrangement of 1ndividual process

pr——

20 modules for each process contalner 1s minimized 1n terms of 1ts

spatial space regqulirement and the materilal needed to arrange 1t

as 1ntended, with the result that, 1n particular, a maxlmum

number of process modules can be arranged 1n a process contalner,

thus 1ncreasing the variliability with which a process contailner

25 1s fitted with process modules. The same consequently appliles

pr—

to the wvariability of the processes or process sections which

can be carried out using a process contailner.

The contalner model and the module models are divided 1nto grid

30 fields of the same size. The grid fields are preferably sqguare.

Alternatively, the grid fields may be circular. Furthermore, a

pre——

rectangular or elliptical configuration of the grid fields 1is

possible, but the ability to arrange the process modules

relative to the process contalner 1s restricted as a result 1n

35 comparilson with a square or circular configuration of the grid

fields. In principle, other polygonal or oval grid fields which

are congruent with respect to one another can also be used.
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The module properties and the occupancy propertlies are boundary

pre——

conditions with respect to the arrangement of the 1ndividual

process modules relative to one another and relative to the

pre——

process contalner. In the production plant, parts of the process

—

modules are therefore optimally assigned to those sections of

the base area of tThe contailner and

—
-

pr——

1ts environment of a

predefinable si1ze which correspond to the grid fields of the

contalner model.

FEgulipment for heating, cooliling, mlixing,

separatling, controlling

the pressure, ventilating and/or venting or a material input

comes 1nto consideration as the

functional device, for example.

Furthermore, a functional device can be a material and/or energy

store which can be connected to a local supply network.

pre——

The occupancy propertles of the contalner model are preferably

selected from a group comprising at least the properties "cannot

be occupied”, "can be occupied only by an operations room", "can

be occuplied only by a

"unctional device", "preferably not

occupled", "preferably occupied by an operations room" and

"oreferably occupied

by a functional device'".

According to the 1nvention, each grid

pr——

model 1s assigned one of the properties

or "outside the container".

when arrangilng the process modules

pr—

container. If a grid

property "i1nside the

—

field of the contalner

"1nside the container™

This constitutes a further criterion
relative to the process

field of the contalner model has the

container", this grid field 1s completely

pr—

inside the base area of the actual

pr—

contrast, 1f a grid

property "outsilide the container",

pre——

—

outside the base area of the actual

completely 1nside the base area of the

process contalner. 1In

field of the container module has the

thlis grid field 1s completely

process contalner but

—
e

actual environment of a

pr——

limited, predefilinable size. Grid fields of a process module

which are assigned a

pr—

functional device o:

module are preferably arranged in Jgrid

= Tthe respectlve process

—

fields of the contalner

model which have the property "inside the container".
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According to another advantageous refinement, each grid field

of the container model 1s assigned an absolute 1nteger

—

coordilinate palr (Xabs, Vabs), Whereln the origin of the underlying

pr——

absolute coordinate system 1s arranged 1nsilde the base area of

5 the process container. Thilis makes 1t possible to easily

pre——

individuallize the grid fields of the container model, which

—

simplifies the assignment of propertles to the individual grid

pre——

fields of the contalner model.

pr——

10 Fach grid field of a module model 1s advantageously assigned an

lnteger relative coordilnate palr (Xrel, Vrel), Whereln the origin

pre——

of the underlying relative coordlnate system 1s arrandged 1nside

—

the base area of the process module. Thils also makes 1t possible

pre——

to easily 1ndividualize the grid filelds of a module model, which

—

15 simplifies the assignment of propertles to the individual grid

pre——

fields of the respective module model.

pr—

It 1s also consldered to be advantageous 1 cach module model

1s assigned a position 1n the absolute coordilnate system, which

pre—— pre——

20 position 1s defined by the position of the origin of the

respectlive relative coordilnate system 1nsilide the absolute

coordinate system. The abillity to arrange a module model

p—
-

relative to the contaliner model constitutes a first degree of

pre—— pr—

freedom of the arrangement of the process modules relative to

25 the process contalner, whilich arrangement 1s to be optimilzed.

Fach module model 1s preferably assigned an orilentation relative

—

to the absolute coordinate system. If the container model and

p—

the module models are subdivided 1nto sqgquare grid fields, for

30 example, a module model can be oriented at the relative angles

0%, 90°, 180° or 270° relative to the absolute coordinate system.

This relative orilentability between module models and contalner

— —
e

model constitutes a second degree of freedom of the arrangement

pre——

of the process modules relative to the process contalner, which

35 arrangement 1s to be optimized.

Accordiling to another advantageous refinement, all possible

connection variliants between grid fields of different module
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models, whilich are each assigned a functional device, are

determined, whereln each connection variant 1s welghted with a

pr—

value from a predefinable range of values, 1n particular from

pr—

the range of values {-100,.., 100}. The connection varlants are

—

determined, for example, taking 1nto account material and

technical connections or relationshilips between the 1ndividual

process modules to be arranged relatlve to a process contailner.

Material relationships may result from given material streams

and waste streams. Technilical relationships may be due to

pre——

dlistance reqgqulrements between devices of process modules, which

devilices are not compatible with one another.

Connectlon varlants welghted with a negative value preferably

result 1n the distance between grid fields assoclated with these

connection varlants belng maximlzed, and connection wvarilants

welghted wilith a positive value result 1n the distance between

grid filelds assoclated with these connection variants belng

minimlzed. The dilistance may be maximized, for example, between

technical devices whilich are not compatible wilith one another.

pre——

Minimization of the distance may be used, for example, to reduce

pr— pr—

the length of pilpelines between technical devices of process

modules.

pr— pr—

It 1s also considered to be advantageous 1f, 1n the case of a

—

plurallity of connection varlants wilith comparable welightings with

poslitive values, that connection variant which 1s weighted wilith

the smallest positive value 1s selected.

According to another advantageous refinement, the module models

are also arrandged 1n the contalner model taking into account at

pr—

least one of the further conditions selected from the followlng

group:

pr—

— a grid field of a module model assigned a functional device

= the respectilive process module must not occupy a grid field

o
of the contalner model which has already been occupled by a grid

pr— —
- -

field of a further module model assigned a functional device of

the respectilive further process module;
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pre——

- a module model assigned an operatlons room

— a grid field o:

allocated to the respective process module must not occupy a

grid field of the container model which has already been occupied

p—

by a grid field of a further module model assigned a functional

pre——

device of the respective further process module;

— a grid field of a module model assigned a functional device

—
e

of the respective process module must not occupy a grid field

pre——

of the container model assigned the occupancy property "cannot

be occupied" or "can be occupilied only by an operations room";

—

— a grid field of a module model assigned an operations room

allocated to the respective process module must not occupy a

grid field of the container model assiligned the occupancy

property "cannot be occupilied”"” or "can be occupied only by a

functional device™.

The module models are preferably arranged 1n the contalner model

taking into account all of these further conditions.

Accordiling to another advantageous reflnement, the module models

are also arrandged 1n the contalner model taking into account at

least one of the further conditions selected from the followlng

group:

—

— a grid field of a module model assigned an operations room

allocated to the respective process module should be arranged

—

1n a grid field of the container model which has already been

pr——

occupled by a grid field of a further module model assigned an

operations room allocated to the respective further process

module;

pr—

— a grid field of a module model assigned a functional device

—

of the respective process module should be arranged 1n a grid

—

field of the contalner model assigned the occupancy property

"can be occupled only by a functional device" or "preferably

occupled by a functional device";
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operatlions room

allocated to the respective process module should be arranged

pre——

1n a grid field of the contailner model assigned the occupancy

property "can be occupled only by an operations room" oOr

"oreferably occupied by an operations room";

— a grid field of a module model assigned a functional device

—

pr—

pr—

a grid field of a further module model assigned a

pre——

of the respective further process module;

pr—

- a grid field of a module model assigned a

—
e

pr—

—

of the respective process module should be arranged 1n a grid

field of the contalner model which has already been occupilied by

materlial output

material output

of the respective process module should be arranged 1n a grid

field of the contalner model which has already been occupilied by

a grid field of a further module model assigned a functional

pre——

device of the respectilive further process module.

The module models are preferably also arranged 1n the container

model takiling 1nto account all of these further conditions.

According to another advantageous refinement, the module models

are also arranged 1n the container model taking

pr—

1nto account at

least one of the further conditions selected from the followlng

group:

— the process modules should be able to be

the process contalner vilia a longitudinal side o:

- operatlions rooms and malntenance rooms

pre——

—
e
b

for the process

introduced 1nto
- The latter:

modules should be accessible after the process modules have been

arranged as 1ntended;

— the process modules should be able to be 1ndividually

removed from the process contalner and i1nstalle

d 1n the latter

wlthout other process modules having to be removed for this

purpose;



10

15

20

29

30

39

DK/EP 2936261 T3

— process streams Dbetween process modules arranged as

intended should not 1ntersect third process modules.

pr—

It 1s also considered to be advantageous 1 the module models

are arranged 1n the contalner model assigned to the process

p—

contalner taking 1nto account the arrangement of module models

pr—

1n a further container model assigned to a further process

contalner, wherein the further process contalner 1s arranged

above, below or beside the process contalner. This refinement

substantlates further boundary condiltions for arranglng pProcess

modules relatlive to a process container. In particular, the

pr—

entlire arrangement of process modules 1n a production plant

comprising at least two process contalners can be accordingly

optimized.

—

Another advantageous refinement provides for a sguare

standardized transport contalner, 1n particular according to DIN

ISO 668, to be used as the process container. Thilis makes 1t

posslble to easily transport process contalners fitted with
process modules to the respectlve production siltes using

conventional standardized transport means.

It 1s also proposed that the container model, the module models
and the respective relatlive posilitions between the module models

and the contalner model are displavyed by a display device. This

enables a simple control possibility for persons dealing with

pre——

the planning of a corresponding production plant.

—

In summary, a method for optimlzing an arrangement of at least

—

two process modules of a modular production plant 1n a process

contaliner 1s therefore provided, wherein the module properties,

occupancy properties and conditilons mentioned above can be used

1in different comblnations wlth one another for this

—

optimization. One ailm of this optimization 1s to provide an

pre——

arrangement of process modules which 1s as space—-saving as

possible, 1n whilich case optimization functions are preferably

formulated and wused for thilis purpose. If an accordingly
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pr—

optimized arrangement of process modules does not comply with a

pr——

predefinable maximum number of the conditions mentloned above,

the optimized arrangement 1s provided with a correspondling

quality wvalue 1n order to be able to compare different

5 arrangements with one another after correspondlng optimlzations,

for example.

pre——

- example below with reference

The 1nventilon 1s explalned by way o:

to the attached figures using a preferred exemplary embodiment,

10 1n which case the features described below may constitute an

pr—

aspect of the i1invention both per se and 1n comblnation wilth one

another. In the figures

pre——

figure 1: shows an 1llustration of an exemplary embodlment for

15 the occupancy of the grid fields of a contalner model by

occupancy properties,

figure 2: shows an 1llustration of the assignment of the

contalner model shown 1n figure 1 using absolute coordinate

20 pailrs,

pre——

figure 3: shows an 1llustration of an exemplary embodliment for

p— —

the occupancy of the grid fields of a module model by module

propertiles,

25
figure 4: shows an 1llustration of the container model with
three module models arranged thereiln, and
figure 5: shows an 1llustration of the container model shown 1n
30 figure 4 after optimlzation of the arrangement of the three

module models relative to one another and relative to the

contalner model.

—

Figure 1 shows an 1llustration of an exemplary embodiment for

35 the occupancy of the grid fields 1 of a two-dimensional contaliner

model 2 by occupancy properties. The container model 2 was

generated for the base area 3 (1llustrated i1in a framed manner)

pre——

of a process contaliner (not 1llustrated 1n any more detall) and
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—

the base area 4 of a contalner environment which partially

surrounds the process contalner and has a predefinable size.

The contalner model 2 has been divided into square grid fields

pre—— pre——

1 of the same si1ize. The base area 3 of the process contalner

comprises 4 x 10 grid fields 1. The occupancy propertilies are

selected from a Jgroup comprilising the properties "cannot be

occupled" (black), "can be occupilied only by an operations room"

(gray), "can be occupied only by a functional device" (white),

"oreferably not occupied" (black with hatching), "preferably

occupled by an operations room" (gray with hatching) and

"oreferably occupied by a functional device” (white wi1ith

pr—

hatching) . As can be seen, functional devices of process modules

are preferably arranged 1nside the process contalner, whereas
operations rooms assligned to process modules may also Dbe

arranged outsilde the process contalner.

Figure 2 shows an 1llustration of the assignment of the contalner

model 2 shown 1n figure 1 using absolute coordinate palrs (Xabs,

—

Vabs) - The origin of the underlying absolute coordinate system

pre——

1s arranged 1nside the base area 3 of the process container and

1s marked using the absolute coordinate pair (0, 0). EFach grid

pre—— pre——

field 1 of the contalner model 2 1s also assigned one of the

properties "inside the container" (with hatching) or "outside

"he container" (white).

—

Figure 3 shows an 1llustration of an exemplary embodiment for

pr— pr—

the occupancy of the grid fields 4 of a module model 5, produced

pre——

for the base area of a process module (not 1llustrated 1n any

more detail), by module properties. The module model 5 divided

pre——

into square grid fields 4 of the same si1ize, wherein the

pr— pr—

dimensioning of the grid fields 4 of the module model 5

pr—

corresponds to that of the grid fields 1 of the container model

2 shown 1n figures 1 and 2. Each grid field 4 of the module

model 5 1is assigned a relative coordinate pailr (Xrel, Vrel),

p—

whereln the origin of the underlving relative coordilnate system

—

1s arranged 1nside the base area of the process module and 1s

marked with the relative coordinate pailir (0, 0). Each grid field

pr——

4 of the module model 5 1s assigned a module property concerning
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pr—

the occupancy of the respective grid field 4 by a functional

pre——

device of the respective process module, which functional device

p—

- the respective

pr—

1s arranged above that section of the base area o:

process module which corresponds to this grid field 4, or by an

operations room which 1s allocated to the process module and 1s

pre—— pr—

arranged above that section of the base area of the respective

process module which corresponds to this grid field 4. The module

—

properties concerning the occupancy of the respective grid field

pr—

4 by a functional device of the respective process module, which

pr——

functlional device 1s arranged above that section of the base

pr—

area of the respective process module which corresponds to this

grid fileld 4, are selected from a group which the functional

properties "material 1nput" (relatilive coordilnate pair (1, 2))
and "process assembly" (relative coordinate pairs (0, 2), (0O,
1), (1, 1), (0, 0) and (1, 0)). The module property "process
equlpment" can be additionally assigned to the grid field 4
having the relative coordinate pailir (1, 2). The grid fields 4
having the relative coordinate pairs (-1, 2), (-1, 1), (=1, 0),

(0, -1) and (1, -1) are accordingly occuplied by the module

property "operations room". The grid fields 4 having the
relative coordilnate pairs (2, 1), (2, 0) and (2, -1) are occupled
by the module property "material output”.

—

Figure 4 shows an 1llustration of the contailner model 2 with

three module models 5 arranged therein. Each module model 5 1s

assligned a position 1n the absolute coordilnate system, which

— —

position 1s deflned by the position of the origin of the

respective relative coordlnate system 1nsilide the absolute

coordinate system. The process module 5 1llustrated on the left

has, for example, that position 1n the absolute coordinate

syvstem which 1s marked by the absolute coordinate pair (1, 0).

Furthermore, each module model 5 1s assigned an orilentation
relative to the absolute coordinate system. Since the container

model 2 and the module models 5 are subdilivided 1nto square grid

fields 1 and 4, respectively, a module model 5 can be oriented
at the relative angles 0°, 90°, 180° or 270° relative to the

absolute coordilnate system. The process module 5 1llustrated on

the left is oriented at the relative angle 0° relative to the
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absolute coordinate system. The middle process module 5 1s
arranged at the position having the absolute coordinate pair (7,

0) and 1is oriented at the relative angle 270° relative to the

absolute coordinate system. The process module 5 1llustrated on
the right 1s arranged at the position having the absolute
coordinate pair (9, 4) and 1s oriented at the relative angle 0°

relative to the absolute coordinate systemn.

In this state of the optimlizatlion process, all possible

connection varlants between grid fields 4 of different module

models 5, which are each assigned a functional device, are

determined, whereln each connection variant 1s welghted with a

pr—

value from a predefinable range of values, 1n particular from

the range of values {-100,.., 100}. For example, those grid fields

pr—

4 of the module model 5 1llustrated on the 1left which are

occupled by the property "material output" can be connected to
that grid field 4 of the module model 5 1llustrated 1n the middle
which 1s occupled by the property "material 1nput”". These

material connections between the module model 5 1llustrated on
the left and the module model 5 1llustrated 1n the middle are

marked with numeral 1 1n figure 4. These connection variants are

indicated by arrows © 1n figure 4. The connection variant,

according to which the grid field 4 having the relative

coordinate pairs (2, 0) of the module model 5 1llustrated on the

left 1s connected to the grid field 4 having the relative

coordinate pairs (0, 1) of the module model 5 1llustrated 1n the

middle, 1s weighted with the value 50. The two other connection

varlants 1ndicated by an arrow © are each welighted wilith the
value 100.

—

Correspondlng connection variants between grid fields 4 of the

module model 5 1llustrated 1n the middle which are occupled by

pr—

the property "material output" and that grid field of the module

model 5 1llustrated on the right which 1s occupled by the module

property "material i1nput" are marked with numeral 2 1n figure 4

and are 1ndicated by arrows 7. The connection varlant, accordilng

to which the grid field 4 having the relative coordlnate pailrs
(2, =-1) of the module model 5 1i1llustrated 1n the middle 1s
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connected to the grid filield 4 having the relative coordinate

palrs (0, 0) of the module model
welghted with the wvalue 100.

5 1llustrated on the right, 1s

The other connection wvariant

1ndicated by an arrow 7 1s welghted with the value 50.

A connection variant between the grid fields 4 of the module

model 5 1llustrated on the le:
property "material output" and
model 5 1llustrated on the right

property "material i1nput" 1s mar

and 1s 1ndicated by the arrow

according to which the grid

coordinate pairs (1, 2) of the mo

left 1s connected to the grid

coordinate pairs (0, 0) of the mo

"t which are occupled by the

chat grid field of the module

which 1s occupled by the module

ked with numeral 3 1n figure 4

3. Thils connection wvariant,

field 4 having the relative
dule model 5 1llustrated on the
field 4 having the relative
dule model 5 1llustrated on the

right, 1s weighted with the value 50.

—

A connection variant between the grid fields 4 of the module

model 5 1llustrated on the le:
property "process equlpment" and
model 5 1llustrated on the right

property "material i1nput" 1s mar

and 1s 1ndicated by the arrow

according to which the grid

coordinate pairs (0, 1) of the mo

left 1s connected to the grid

coordinate pairs (0, 0) of the mo

"t which are occupied by the
that grid field of the module

which 1s occupled by the module

ked with numeral 4 1n figure 4

9. Thilis connection wvariant,

field 4 having the relative
dule model 5 1llustrated on the
field 4 having the relative
dule model 5 1llustrated on the

right, 1s weighted with the value -100. Thils connection variant

therefore relates to a repelling

relationship between the module

model 1llustrated on the left and the module model 1llustrated

on the right.

Further connectlion variliants are 1

accordingly. For reasons of clari

varliants are not 1llustrated 1n

lkewlise determined and welighted

ty, however, further connection

figure 4.

Connection variants which, like the variant mentioned last, are

welghted wilth a negative value result 1n the distance between
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grid fields 4 assoclated with these connection variants belng
maxlmlized, and connection varlants which, 1like the other

connection varliants mentioned above, are welghted with a

positive value result 1n the distance between grid fields

assoclated with these connection variants belng minimized. In

pr— pr—

the case of a plurality of connection variants wilth comparable

welghtings with positive wvalues, as 1s the «case for the

connectlion varilants marked wilith numerals 1 and 2, for example,

that connectlion varilant which 1s weighted with the smallest

poslitive value 1s preferably selected.

pre——

Figure 5 shows an 1llustration of the contailner model 2 shown

pr— pr—

1n figure 4 after optimlization of the arrangement of the three

module models 5 relative to one another and relative to the

contalner model 2. As can be seen, those grid fields 4 of the

pr——

module models 5 which are assigned a functional device of the

respectlve process module are all situated 1nside the base area

3 of the process container (not i1llustrated in any more detaill).

Fach module model 5 1s assigned an optimlzed position 1n the

absolute coordilnate system, whilich position 1s defined by the

pr— pr—

position of the origin of the respective relative coordlnate

system 1nside the absolute coordinate system. The optimilzed

pr—

position of the process module 5 1llustrated on the 1left

pre——

corresponds to the starting position of thilis module model 5, as

shown 1n figure 4, before the optimization 1s carried out. The

middle process module 5 1s arranged at the optimized position
having the absolute coordinate pair (4, 1) and 1s orlented at
the relative angle 270° relative to the absolute coordinate

system. The process module 5 1llustrated on the right 1s arranged

at the optimized position having the absolute coordinate pailr

(4, 3) and 1s oriented at the relative angle 180° relative to

pr——

che absolute coordinate system. This optlimized arrangement of

the module models 5 1n the contalner model 2 1s displayed by a

display device (not 1llustrated 1n any more detaill).
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Patentkrav
1. Computerimplementeret fremgangsmade till fremstilling af
en todimensional anlegsmodel at et modulert opbygget

pr—

produktionsanlaeg til produktion af et kemisk produkt, hvor

produktionsanlegget har 1 det mindste to procesmoduler, der

kan forbindes produktionsteknisk med hinanden, ti1l den

pre——

pagaeldende gennemforelse af en samlet proces, der er negdvendlg

—

t1l produktionen, eller af et bestemt procesafsnit og 1 det

mindste en procescontainer, 1 hvilken procesmodulerne 1 det

mindste delvist kan anbringes 1fglge deres bestemmelse, hvor
det ved procescontalineren drejer s1g om en som helhed

transporterbar enhed, o0g

— hvor der ti1il hver procescontaliner dJgenereres en falles

todimensional containermodel (2) af dens grundflade (3) 0g

pr— pr—

grundfladen (3) af en contalneromgilvelse af forudfastsaetteliqg

storrelse, hvilken contalneromglvelse 1 det mindste delvist
omglver procescontalneren,

— hvor der til hvert procesmodul genereres en todimensional

modulmodel (5) af dets grundflade,

— hvor containermodellen (2) og modulmodellerne (5) opdeles

1 lige store, fortrinsvis kvadratiliske rasterfelter (1, 4),

— hvor der ti1l1l hvert rasterfelt (4) 1 en modulmodel (5)

cl1lordnes en modulegenskab vedrorende Dbelegningen af det

pagaeldende rasterfelt (4) med en funktionel 1ndretning 1 det

pr——

padeldende procesmodul, der er anbragt oven over det afsnit af

det pagaldende procesmoduls grundflade, der svarer til dette

rasterfelt (4), med et til procesmodulet tildelt betjeningsrum,

pr—

der er anbragt oven over det afsnit af det pagaldende

procesmoduls grundflade, der svarer til dette rasterfelt (4),

eller med en materlaleudgang 1 procesmodulet, der er anbragt

oven over det afsnit af det pagaldende procesmoduls grundflade,

der svarer til dette rasterfelt (4),

— hvor der ti1il hvert rasterfelt (1) 1 containermodellen (2)

—

tl1lordnes en af egenskaberne "l1nden for contalneren" eller "uden

pre——

for contalneren” samt en belaegningsegenskab vedrgrende

belagbarheden eller 1kke-belaegbarheden af det pagaldende

rasterfelt (1) med en modulegenskab,
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- hvor modulmodellerne (5) anbringes 1 containermodellen (2)
under hensyntagen t1l modulegenskaberne ole

belaegningsegenskaberne.

2. Computerimplementeret fremgangsmade 1felge krav

1, kendetegnet wved, at belegningsegenskaberne udvaelges fra en

gruppe, der 1 det mindste omfatter egenskaberne: 1kke belagbar,

kun belagbar med betjeningsrum, kun belegbar med funktionel

indretning, foretrukket 1kke belagt, foretrukket belagt med

betjeningsrum og foretrukket belagt med funktionel i1ndretning.

3. Computerimplementeret fremgangsmade 1folge et af de

foregaende krav, kendetegnet ved, at der til hvert rasterfelt

(1) 1 contalnermodellen (2) tilordnes et absolut heltals

koordilnatpar (Xabs, Vabs), hvor begyndelsespunktet for det

cl1lgrundliggende absolutte koordilnatsystem anbringes 1nden for

procescontalnerens grundflade (3).

pr—
—

4, Computerimplementeret fremgangsmade 1fglge et af de

foregaende krav, kendetegnet ved, at der til hvert rasterfelt
(4) 1 en modulmodel (5) ti1lordnes et relativt heltals

koordinatpaar (Xrel, Vrel), hvor Dbegyndelsespunktet for det

—

tilgrundliggende relative koordlnatsystem anbringes 1inden for

procesmodulets grundflade.

5. Computerimplementeret fremgangsmade 1folge krav
4, kendetegnet ved, at der til hver modulmodel (5) tilordnes en

position 1 det absolutte koordinatsystem, hvilken position

defineres af positionen af begyndelsespunktet for det pagaldende

relative koordlnatsystem 1nde 1 det absolutte koordilnatsystem.

o . Computerimplementeret fremgangsmade 1fglge et af kravene 3

t1l 5, kendetegnet ved, at der til hver modulmodel (5) tilordnes

en orlentering 1 forhold til det absolutte koordinatsystem.

—

7. Computerimplementeret fremgangsmade 1folge et af de

foregaende krav, kendetegnet ved, at der bestemmes alle mulige

forbindelsesvarianter mellem rasterfelter (4) 1 forskellige
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modulmodeller (5), til hvilke rasterfelter der hver 1s&aer er

tl1lordnet en funktionel lndretning, hvor hver
forblndelsesvariant vaegtes med en verdl fra et
forudfastsatteligt verdiomrade, 1sa&r fra verdiomradet

{-100, ..., 100}.

3. Computerimplementeret fremgangsmade 1felge krav

/7, kendetegnet ved, at forbindelsesvarianter, der er vagtet med

pr—
—

en negativ verdil, forer til en maksimering af afstanden mellem

t1l disse forbilindelsesvarianter tililhgorende rasterfelter (4), og

at forbindelsesvarianter, der er vadgtet med en positiv verdil,

pre——

forer ti1l en mlinimering af afstanden mellem ti1l disse

forblndelsesvarianter tilhgrende rasterfelter (4).

9. Computerimplementeret fremgangsmade 1fglge krav 7 eller

8, kendetegnet ved, at ved flere forbindelsesvarianter med

sammenlignelige vagtninger med poslitive vaerdler udvaelges den

forbindelsesvariant, der er vegtet med den mindste positive

vaerdl.
10. Computerimplementeret fremgangsmade 1fglge et af de
foregaende krav, kendetegnet wved, at modulmodellernes (5)

anbringelse 1 contalnermodellen (2) sker under hensyntagen til

1 det mindste en af de vyderligere betingelser, udvalgt fra
gruppen:

— med et rasterfelt (4) 1 en modulmodel (5), til hvilket der
er tilordnet en funktionel 1indretning 1 det pagaldende
procesmodul, ma 1kke belagges et rasterfelt (1) 1

contalnermodellen (2), som allerede er belagt med et rasterfelt

(4) 1 en vderligere modulmodel (5), til hvilket der er tilordnet

en funktionel lndretning 1 det pagaldende vderligere
procesmodul;

— med et rasterfelt (4) 1 en modulmodel (5), til hvilket der
er tillordnet et til det ©pageldende procesmodul tildelt

betjeningsrum, ma 1kke belaegges et rasterfelt (1) 1

pr——

containermodellen (2), som allerede er belagt af et rasterfelt

(4) 1 en vderligere modulmodel (5), til hvilket der er tilordnet

en funktionel lndretning 1 det pagaeldende vderligere
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procesmodul;
— med et rasterfelt (4) 1 en modulmodel (b)), til hvilket der

er tilordnet en funktionel 1indretning 1 det pagaldende
procesmodul, ma 1kke belagges et rasterfelt (1) 1
contalnermodellen (2), t1l hvilket der er t1lordnet

belaegningsegenskaben "ikke belagbar™ eller "kun belagbar med

betjeningsrum”;

— med et rasterfelt (4) 1 en modulmodel (b)), til hvilket der

er tilordnet et til det pagaeldende procesmodul tildelt

betjeningsrum, ma 1kke belagges et rasterfelt (1) 1
contalnermodellen (2), t1l hvilket der er t1lordnet

belaegningsegenskaben "ikke belagbar™ eller "kun belagbar med

funktionel 1ndretning".

—

11. Computerimplementeret fremgangsmade 1fglge et af kravene 2

11l 10, kendetegnet ved, at modulmodellernes (5) anbringelse 1

contalinermodellen (2) sker under hensyntagen til 1 det mindste

pre——

en af de vyderliligere betingelser, udvalgt fra gruppen:

- et rasterfelt (4) 1 en modulmodel (5), til hvilket der er

tilordnet et t1l det padgaeldende procesmodul ti1ldelt

betjeningsrum, bor anbringes pa et rasterfelt (1) i

pr——

containermodellen (2), som allerede er belagt af et rasterfelt

(4) 1 en vderligere modulmodel (5), til hvilket der er tilordnet

et c11 det pagaeldende vderligere procesmodul c1ldelt

betjeningsrum;

— et rasterfelt (4) 1 en modulmodel (5), til hvilket der er

tilordnet en funktionel 1ndretning 1 det pagaldende procesmodul,

bor anbringes pa et rasterfelt (1) 1 contalnermodellen (2), til

hvilket der er tilordnet belagningsegenskaben "kun belagbar med

funktionel 1ndretning" eller "foretrukket belagt med funktionel

indretning";

— et rasterfelt (4) 1 en modulmodel (5), til hvilket der er

tilordnet et til det pagaldende procesmodul tildelt

betjeningsrum, bor anbringes oa et rasterfelt (1) i
contalnermodellen (2), t1l hvilket der er t1lordnet

belaegningsegenskaben "kun belagbar med betjeningsrum" eller

"foretrukket belagt med betjeningsrum";

— et rasterfelt (4) 1 en modulmodel (5), til hvilket der er
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tilordnet en funktionel 1ndretning 1 det pagaldende procesmodul,

bor anbringes pa et rasterfelt (1) 1 contalnermodellen (2), som

allerede er belagt med et rasterfelt (4) 1 en vderligere
modulmodel (5), til hvilket der er tilordnet en materialeudgang
1 det pagaeldende vderligere procesmodul;

— et rasterfelt (4) 1 en modulmodel (5), til hvilket der er

tilordnet en materilaleudgang 1 det pagaeldende procesmodul, bor

anbringes pa et rasterfelt (1) 1 containermodellen (2), som

allerede er belagt med et rasterfelt (4) 1 en vderligere

modulmodel (b)), ti1il hvilket der er tilordnet en funktionel

indretning 1 det pagaldende yderligere procesmodul.

12. Computerimplementeret fremgangsmade 1fglge et af de

foregaende krav, kendetegnet wved, at modulmodellernes (5)
anbringelse 1 contalnermodellen (2) sker under hensyntagen til

—

1 det mindste en af de vyderligere Dbetingelser, udvalg fra

gruppen:
— procesmodulerne bgr via en langsilide af procescontalneren

kunne 1ndbringes 1 denne;

- betjeningsrum og vedligeholdelsesrum 1 procesmodulerne bor

—

efter bestemmelsesmesslig anbringelse af procesmodulerne vare

ti1lgengelige;

—

— procesmodulerne bor enkeltvis kunne fjernes fra

procescontalneren henholdsvilis 1ndsattes 1 denne, uden at der

hertil skal fjernes andre procesmoduler;
— processtromme mellem bestemmelsesmaessigt anbragte

procesmoduler bor 1kke skaere tredje procesmoduler.

13. Computerimplementeret fremgangsmade 1fglge et af de
foregaende krav, kendetegnet wved, at modulmodellernes (5)
anbringelse 1 den t1l procescontalneren t1lordnede

pre——

contalnermodel (2) sker under hensyntagen til1l anbringelsen af

modulmodeller (5) 1 en til en vderligere procescontalner

tilordnet vderligere contalnermodel (2), hvor den vderligere

—
-

procescontalner anbringes over, under eller ved siden af

procescontalneren.

B

14. Computerimplementeret fremgangsmade 1fglge et af de



anvendes en kvader:

transportcontaliner,

15. Computerimplementeret

modulmodellerne (5)
modulmodel lerne (5)

visnlingsindretning.

1ser 1folge |

0g

- 22

foregaende krav, kendetegnet wved,

foregaende krav, kendetegnet
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at der som procescontalner

"ormet udformet, standardlseret

IN ISO 0608.
fremgangsmade 1fglge et af de
ved, at contailnermodellen (2),

og de pagaldende relative positioner mellem

—

contalnermodellen (2) vises af en
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