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1 DESCRIPTION PLANT DESIGN SUPPORT SYSTEM AND THOD
THEREFOR TECHNICAL FIELD 5 [0001] The present invention relates
to a system and method which support the design of a plant used for
producing drugs, chemicals, foods and Ehe like. RELATED ART [0002] In
many countries such as Japan, the U.S.A., 1C European countries, and
others, standards for production management and quality control are set
forth in GMP (Good Manufacturﬂ%SPractlceg in order to prevent various
contaminations from occurring, an ugs of good quality. GMP

has b and sets forth
mfnagﬁ%rﬁplr%ﬁq%%é%;%gga%dé her requwemen s 10°B& SbserERTyOR

produce drugs, foods and the 'like of safe and excellent quality and
healthiness. 1n Japan, GMP for drugs s also adopted in the drug
legislation, and drug Takers 20 must comply with the standard set forth in
%I?’E W%Tﬁéfe*&e a factory (plant) producing drugs is recurred- to
be designed so as to meet the standard of GMP. Regarding plants for

rgodoand Chernealsy,e validity andsafety af the preduction management - g
and 2u; quality control. must also be taken into careful 2
method which support the design of a plant used for

producing drugs, chemicals, foods and the like

RELATED ART

[0002] In many countries such as Japan, the U.S.A.,
European countries, and others, standards for
‘production management and quality control are set forth
in GMP (Good Manufacturing Practice) in order to
prevent various contaminations from occurring, and
produce drugs of good guality. GMP has been employed
in the U.S.A. since 1960s, and sets forth management
requirements and other requirements to be observed to
produce drugs, foods and the like of safe and excellent
quality and healthiness. In Japan, GMP for drugs is
also adopted in the drug legislation, and drug makers
must comply with the standard set forth in GMP.

[0003] Therefore, a factory (plant) producing drugs
is reqguired to be designed so as to meet the standard
of GMP. Regarding plants for foods and chemicals,
validity and safety of the production management and

quality control must also be taken into careful
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consideration. Especially in recent years, consciousness for safety has
grown all over the world. Hence, even in an industry in which no careful
standard has never been set up, a plant design must be carried 5 out. in
consideration of suitable production management arid quality control, and
a plant must be constructed in accordance with the design drawing, in
order to provide products to the world market. Patent Document
1:Japanese Patent Laid-Open No. 10 Heil0-269269. DISCLOSURE OF'
THEINVENTION (0004 E RE preseht, alplartadesigh thatamsets the GPM

o standards requires a relatively lo eriod and high cost depending on
%O%u TOUSnNeEss dL&£ H%g &ﬁ%a&¥ﬁﬂe%@%r%9%6d*

its scale. Plant constriction” companies eAd&alior

srigrby holding.expetiences, regarding past plant %%Si%“aﬁgaﬁif know:how

and by utilizing fully the know-how; however, 20 a typical p esign stlﬂfiard

reguires adime,period-af ¢ six,months,arsp. (00051 Gonstuetiqns of s o4

multi-purpose plan-s that are capable of producing not only one type of

drugs but @lsosd plurality oftypes Hdrugs, Nave groide 28 Aumbes Obnent
constructions; however, arrangement the 3 facilities differs for each drug
makeq add anarea for ra plang constructiem alsandiffers fromeeachathered in
For

accordance with the design drawing, in order to provide
products to the world market.

Patent Document l:Japanese Patent Laid-Open No.

Heil0-269269.

DISCLOSURE OF THE INVENTION

[0004] At present, a plant design that meets the GMP
standards requires a relatively long period and high
cost depending on its scale. Plant construction
companies endeavor to make a design period shorter by
holding experiences regarding past plant designs as
know-how, and by utilizing fully the know-how; however,
a typical plant design still requires a time period of
six months or so.

[0005] Constructions of multi~purpose plants that
are capable of producing not only one type of drugs but
also a plurality of types of drugs, have grown in

number of constructions; however, arrangement of the
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this reason, currently, the effective use o-r know-how is often limited, and
such a situation has sometimes 5 occurred that a plant design
substantially has to be carried out from a zero base. In addition to that,
such a situation has also occurred thatthe relevant know--how is lost
from a maker or plant construct.'on company in the even- of a personnel
change, etc., since 10 the know-how is mostly dependant upon the skill of
individual persons. [00067 After a plant design has been completed, an

indpection’i§ fediirbd 16 be Carrict6ut 16856 whether it meetsthe GMP for

standard.or not, as be designed. 15 Cé)nv%ntionagyﬂ, the iré%pection hasto
be Bartied out after the overall d8sign of a plant-— ha& b&&T Comprated;  For

therefore, the design has tq be. revieyed éfé@%@ﬁ%% inadequacy in a part

7 & . e
of the facility design. In some ‘cases, the overall design has fo bé

reyieyveds; which20:leads to,an increasg in adesignperiod and cost. « o o
[0007] The present invention has been made in view of these

circumstancestand agenerakpurpesesef thayaventionds toprevideds e
technique which can support a plant design effectively. 25 0008' To solve
theaforethentionéd problerns; ran lembedimént of the presentrinvention,
provides a system 4 which supports a plant design. The plant design

such a situation has also occurred that the relevant
know-how i1s lost from a maker or plant construction
company in the event of a personnel change, etc., since
the know-how is mostly dependant upon the skill of
individual persons.

[0006] After a plant design has been completed, an
inspection is required to be carried out to see whether
it meets the GMP standard or not, as be designed.
Conventionally, the inspection has to be carried out
after the overall design of a plant has been completed,
therefore the design has to be reviewed if there is an
inadequacy in a part of the facility design. In some
cases, the overall design has to be reviewed, which
leads to an increase in a design period and cost.

[0007] The present invention has been made in view
of these circumstances and a general purpose of the
invention 1s to provide a technique which can support a
plant design effectively.

[0008] To solve the aforementioned problems, an

embodiment of the present invention provides a system
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support system includes a module snoring means for holding, equipment
installed in a plant, as a module which is designed so as to meet a
required standard for 5 a plant design by itself; and an arranging means
for arranging a module read out from she module storing means, in a two
or three-dimensional virtual space. [0009] A plant design can be easily
achieved by providing a module which meets a design standard by 10
itself in advance, selecting a plurality of modules necessary for
Ubn<trucing B plans-, and wieh cohRdcting thidmodiles togetirergin the
case, since the modules meet the design standard by itself, judgments
ab6Ut Wheth&r éqifiprmBhttitsS pipeE HH ducts'if B mBdule a5 mdet the

%%Sll(%l’i standard.or not, are un ecessary, therefare, a great reduction in
the

esigh periodtand a reduction i the designieost tan B achiBysH2 e

[A010},The;module staring.means halds grqups of modules which are
compoged of a pIur(g{lity of modules 20§f§recelcac% type of equiprient The ¢ For

plapt desigrisupport system may-urthgrinclude a §§'}?§§@9@”&%3§%f§r for

selecting a module from the groups of modules. A highly géneral purpose
efrplantrdesignasuppart systess canbe achigved by proyiding a plurality, of

modules for 25 one type of equipment. [0011] The module storing means
@@@ﬂg@yh@dggﬁo or three-dimensional virtual space.
[0009] A plant design can be easily achieved by
providing a module which meets a design standard by
itself in advance, selecting a plurality of modules
necessary for constructing a plant, and then connecting
the modules together. In the case, since the modules
meet the design standard by itself, judgments about
whether equipment units, pipes, and ducts in a module
meet the design standard or not, are unnecessary,
therefore, a great reduction in the design period and a
reduction in the design cost can be achieved.

{00610] The module storing means holds groups of
modules which are composed of a plurality of modules
for each type of eguipment. The plant design support
system may further include a selecting means for
selecting a module from the groups of modules. 2A
highly general purpose of plant design support system
can be achieved by providing a plurality of modules for

one type of equipment.

[0011] The module storing means preferably holds a
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module having a connecting portion a a common position for each type of
equipment. 77 connecting position can be unambiguously identified by
standardizing the positions of connecting portions which have functions 5

to be connected to another module, forseach type of equipment. A

connection between modules can be. easily made by simply arranging

the modules adjacently to each other, when a connecting portion of a

target equipment is placed at the same position when facing each other.

16 Farther) I pésitiorr 6F H €SHneting’ partion 1s refuired-toieon position
standardized in at least the height from the bottom face of a module. Still
further Dthier €5netting 8ompBBA&Hts indluded iR e donnectigpdricn: can

L ex e ipe and duct, are standardjzed in the 15 arrangement
thereo @g%é“ %)Lpt%%ss,:i‘ eﬁ%:%fﬁ%égffn%jgmo ersst%%gf?\aeﬁ ﬁgé%gctﬂ%/%e

plant designsupport, can be achieved singe gn@%ﬁgmﬁwdé the,

. . t
arranging positions of a pipe and duct in one side or both sides of'the "°

modules cismot raquired c2Q: [094 2EANGTReR.erabodiment.ef the present, £
invention provides a method of supporting a plant design, wherein a

plantigesigrtis pérfarmeddaytin advarceprovidingdequipmentiohe casily
installed a plant, as a module which is designed so as to meet a required
deésign Standardcoyy 25 itselfz and thenhisy oonmhetting the yaoditesi togethesach
in a two or three-dimensional virtual space.

other, when a connecting portion of a target equipment
is placed at the same position when facing each other.
Further, the position of a connecting portion is
reguired tQ be standardized in at least the height from
the bottom face of a module. Still further, other
connecting components included in a connecting portion,
for example, a pipe and duct, are standardized in the
arrangement thereof. Due to this, when connecting
modules together, the effective plant design support
can be achieved since an adjustment of the arranging
positions of a pipe and duct in one side or both sides
of the modules, 1s not reguired.

[0012] Another embodiment of the present invention
provides a method of supporting a plant design, wherein
a plant design is performed by in advance providing
equipment to be installed in a plant, as a module which
is designed so as to meet a required design standard by

itself, and then by connecting the modules together in

a two or three-dimensional virtual space.
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6 [00137 Note that any combination of the aforementioned components
or any manifestation of the present invention realized by modifications of
a method, device, system, storing media, computer 5 program, and so
forth, is effective as an embodiment of ¢he present invention. [00147
According to the present invention, a technique which can support a plant
design effectively, can he provided. 10 BRIEF DESCRIPTION OF THE
DRAWINGS [0015] Fig. 1 is a diagram which shows the validation steps
ih°% 2t desiyRt Bigh 23 a dbgramwhichesHows @tridisre of a 15
plant design support system in accordance with the present invention;
Fig” 3ERexanpIE of & PERSIEN of a Pcilfty ‘mBdute: g 4isidiagiant he
hich shows an example of a .20 selecting screen on which each step in
E%é“t?u?ﬁ bph%?r‘ﬁggéultigogl prod &étl‘f“)%épr% es%%:{a d igﬁl%@/é:d: Hi§. Sis £

diagram which,shows a.seledling sreen: op which facility modules in the

reaction step are displayed; 25 Fig 6 showsS an example of & front view of
8rogram, and so forth, is effective as an embodiment of

the present invention.
[0014] According to the present invention, a

technique which can support a plant design effectively,

can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[00151 Fig. 1 is a diagram which shows the
validation steps in a plant design;

Fig. 2 1s a diagram which shows a structure of a
plant design support system in accordance with the
present invention;

Fig. 3 is an example of a plan view of a facility
module;

Fig. 4 is a diagram which shows an example of a
selecting screen on which each step in the bulk
pharmaceutical production process is displayed;

Fig. 5 is a diagram which shows a selecting screen
on which facility modules in the reaction step are
displavyed;

Fig. © shows an example of a front view of a
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three-dimensional design drawing; Fig. 7 shows a right side view of a
three- dimensional design drawing; and Fig. 8 shows a perspective view
of a three- 5 dimensional design drawing. REFERENCE NUMERALS
[0016] 2 input interface 4 display 10 plant design support system 10 12
receiving unit 2C processing unit 22 arranging unit 24 selecting unit 30
module storing unit 40 design drawing storing unit 50 facility module 52
pipe rack 54 first connecting portion 56 second connecting portion 20 58
sttﬁfﬁiﬁé BORTH 0 EGUipreRtiGHit BESTMODE FOR CARRYING OUT
TEE IN%/ENTICPN LOOl?] Fig. 1 shows the validation steps in a plant 25
design. While the des&ription Bl highights 1’8 °desigri-6F&plant for

@@HEE@%%MQfméggﬁﬁ%HEQEwing; and
Fig. 8 shows a perspective view of a three-
dimensional design drawing.
REFERENCE NUMERALS
[0016] 2 input interface
4 display
10 plant design support system
12 receiving unit
20 processing unit
22 arranging unit
24 selecting unit
30 module storing unit
40 design drawing storing unit
50 facility module

52 pipe rack

54 first connecting portion
56 second connecting portion
58 sub pipe portion

60 eguipment unit

BEST MODE FOR CARRYING OUT THE INVENTION

[0017] Fig. 1 shows the validation steps in a plant

design. While the description below highlights the
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one description substantially applies to plants for manufacturing food and
chemical products. The validation steps include four steps: DQ (Design 5
Qualification), 1Q Installation Qualification), OQ (Operational
Qualification), and PQ (Performance Qualification), and PV (Process
Validation) which is performed in the last. X0018] In the DQ, it is
determined whether the 10 design is suitable for she required specification
or the function specification, etc., or not. Specifically, it is determined
whéther tHefplantdesigh Wil meet ot oplyithé requitements-fromiare 1 s,
orderer, i.e., a drug maker, but also the standard of GMP or 15 not. In the
165t i€ VRfifiedWhethe PYETOWR factitied irstaliéd 5iF adcorddrie twithtthe
gn%si%r}adrgwing are gualified. In the OQ, the important functions and

Performances of the installéd faciity™ Ere-teted: TAE BES 1Q, AR 0Q are
[ rfor Q by a :plant construction company. When the
P ot Ao cansircian omna. fif

validations up tot ave been complete%,pf?}'e s trangférred to

the.drug maker.dn the PR, yariqus, performances of the.plantare ,

confirmed by the drug maker. In case of a multi-purpose plant, for
exaraie, 2bceanfirped. whethertheplant gan pragiuce yarieus, types of

drugs not. Lastly, the is performed by y

Qualification), and PV (Process Validation) which is
performed in the last.

[0018] In the DQ, it is determined whether the
design is suitable for the reqguired specification or
the function specification, etc., or not.

Specifically, it is determined whether the plant design
will meet not only the reqguirements from an orderer,
i.e., a drug maker, but also the standard of GMP or
not. In the IQ, it is verified whether various
facilities installed in accordance with the design
drawing are gqualified. 1In the 0Q, the important
functions and performances of the installed facility
are tested. The DQ, IQ, and 0Q are typically performed
by a plant construction company. When the validations
up to the 0Q have been completed, the plant is
transferred to the drug maker. In the PQ, various
performances of the plant are confirmed by the drug
maker. In case of a multi-purpose plant, for example,
it is confirmed whether the plant can produce various

types of drugs or not. Lastly, the PV is performed by
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making it clear with a written document that, it is guaranteed that products
which meet the required. characteristics and quality are produced
consistently. [0019] The present invention provides a system and 5
method which support a plant design. The plan- design support technique
can be used in the DQ step of the validation steps, and reduce the DQ
step period and the cost. [00201 Fig. 2 shows a structure of a plant
design 10 support system 10 in accordance the present invention. The
Prakt 8esign supportsystent 10 i3/ usedt ima planteenstruttier:cdmpary,
and has a function to support a plant design. The plant design support

SyREMOGREIUGES S réteiing bRt 12 WhitHreedived £5 &R fpur ed

iC struction from a.user, a processj %unit 20 which performs the creation

of & plant design drawing. “a Astute stofifg ubit 36 Whith HotdsSa frcify- 1 -
Togule installed In g plant, a design drawing Stggrng%nit 4Q which stores
g ' i Sil it

a design drawing created in the processing un ?foo%1f¥r?§em and

aforementioned stryctyre, &stacyiggs@gm a3 Py memery, apd ofher LS ;

of any computer in terms of hardware, and by a program loaded into a

memory in terotsrof geBware: Hesein sa function hlockwhichds 25¢ the
achieved by a combination thereof will be dcscribed. Therefore, it will be
uaderstood by tkosecskillegrin reduce the DQ step period and the

cost.

[0020] Fig. 2 shows a structure of a plant design
support system 10 in accordance with the present
invention. The plant design support system 10 is used
in a plant construction company, and has a function to
support a plant design. The plant design support
system 10 includes a receiving unit 12 which receives
an input instruction from a user, a processing unit 20
which performs the creation of a plant design drawing,
a module storing unit 30 which holds a facility module
installed in a plant, a design drawing storing unit 40
which stores a design drawing created in the processing
unit 20.

[0021] The aforementioned structure is achieved by a
CPU, memory, and other LSI of any computer in terms of
hardware, and by a program loaded into a memory in
terms of software. Herein, a function block which is
achieved by a combination thereof will be described.

Therefore, it will be understood by those skilled in
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hardware alone, software alone, or a combination thereof. [00221 The
input interface 2 is composed of a tool 5 which can be operable by a user,
such as a mouth,. key board. A user makes a design drawing, while
watching, a screen displayed or. the display 4 by operating the input
interface 2. The display 4 is composed of a liquid crystal panel or CRT.

7.G [0023] :n the present embodiment, the module storing unit 30 holds
fakfityrabdles of equipmentinstatiédm aplants which are desighedsd in
as to meet a required standard for plant design by itself. The design
Standardmdybé'a shatutory Standsrdsber as GMP torea £5 standard or a
derived from the know-how to meet the statutory standard of GNP. The
foHtIE's &rfn%rhny}]frﬁ(ﬂés groups of modules which are composed of a

lyepdity, of facility modules for each type of .equipment. A facjlity module
Snit & Shructure %s%nébout%réeqbi?ﬁ:énés)l‘b%aﬁd%\?vincgofﬁpvﬁﬁ@ equipfent ©+

unit, surtosnding pipes.and dugts,ace shown thrge- ifg%n%ona”--tg\;[ key
a.

example, a facility module unit can be formed with the use of CA
[06241 A fagilitysmedule tacludesdypes,ef equinment, 23,Which i .t ching -

foreseen be necessary for a multiple-

screen displayed on the display 4 by operating the
input interface 2. The display 4 is composed of a
monitor, such as a ligquid crystal panel or CRT.

[0023] In the present embodiment, the module storing
unit 30 holds facility modules of equipment installed
in a plant, which are designed so as to meet a required
standard for plant design by itself. The design
standard may be a statutory standard such as GMP, or a
standard derived from the know-how to meet the
statutory standard of GMP. The module storing unit 30
holds groups of modules which are composed of a
plurality of facility modules for each type of
equipment. A facility module unit is structured as a
three-dimensional drawing in which equipment unit,
surrounding pipes and ducts are shown three-
dimensionally. For example, a facility module unit can
be formed with the use of CAD data.

[0024] A facility module includes types of equipment

which is foreseen to be necessary for a multiple-

purpose plant. A plurality of facility modules may
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purpose plant. A plurality of facility modules may preferably be provided ,
in advance with respect to all the steps necessary for producing various
types of drugs, in order to enhance the versatility of the plant deign
support system 70. For example, In the case a 5 drug is produced by
performing the following steps: the reaction step, so-id-liquid separation
step, drying seep, crystallization step, solid- liquid. separation. step, and
drying step, the module storing unit 30 is required to store the facility
modalesam esck steprin viGiadvahte. d0025]For examples with cespect tol 1
the reaction step, a group of facility modules having a plurality of types of
FeatioT 8pparafiises f$ provided, aidoif Eachofaciityimoduleypes of
harmaceutical material supply port 15 of the reaction apparatus, and
giﬁgg,sdu ctd'afd the” liké whith Bxtehd Hom tereattion dpparatus Marer lant
formed in a manner that they meet GMP. standard. In this way, a facility
r%%gﬁl 'ls 36150 &S to heet A rggu'ire désign standsrd bﬁﬂtsé Cand'ftc @
hecomes.a 20 uprule ot 3 closed systamavhich meets a gerlain design . .
standard by itself except for an inlet and outlet for communicating wi
arctberifagiliyorapdulec Altematively & plirality, of:sgeps may beseut 1

together in one facility module, for example, a facility module 25 may bée
provided forthezsblid-liquid ceparation/deing d-1iquid separation
step, and drying step, the module storing unit 30 is
required to store the facility modules in each step in
advance.

[0025] For example, with respect to the reaction
step, a group of facility modules having a plurality of
types of reaction apparatuses is provided, and in each
facility module, a pharmaceutical material supply port
of the reaction apparatus, and pipes, ducts and the
like which extend from the reaction apparatus, are
formed in a manner that they meet GMP standard. In
this way, a facility module is set so as to meet a
required design standard by itself, and it becomes a
module of a closed system which meets a certain design
standard by itself except for an inlet and outlet for
communicating with another facility module.
Alternatively, a plurality of steps may be put together
in one facility module, for example, a facility module
may be provided for the solid-liquid separation/drying

step in which the solid-liquid separation step and the
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step in which the solid liquid separation step and the drying step are
performed collectively, [0026] Examples of an operation performed in the
reaction step (hereinafter refer-red to as a "unit operation”) include supply
of raw materials, receiving 5 operation; eperation of supplying purified
water, temperature increase/decrease operation, pressure
reduction/increase operation, plant nitrogen purge operation, stirring
operation, and transfer operation, etc. A design standard is defined for
eachiunit $0 eperation and flerstaddardlis deriviedsftom GMP or the
accumulation of experiences of the past, as described before. [0027] A
tyPRAPdesignistaitiatd fequires theo RSIlowing 1) Fe pfevened in the
contamination by extraneous substance generated by corrosion of or
SIGHST 8t & brdeedd e df Rhthidn apparatis tinfto2)aro prevet: ©

rvival of a raw material.or generation of a by-product due to an error in.
t l%gvg%ﬁ%no?raﬁnﬁgtgﬁﬁ a%%@ﬁ;fzyo g)PTg %%ovli%aedaae ﬁjﬁ%ﬁcﬁf tg- CCEHVINg

aprropriately control. the temperatyre adiustment; 4).To provide.a

function to appropriately control the pressure adjustment; 5) To prevent a
eantgmination of thedns-de of the- 25 eauipment by nitroges pULING .
reduction/increase operation, plant nitrogen purge
operation, stirring operation, and transfer operation,
etc. A design standard is defined for each unit

operation and the standard is derived from GMP or the

accumulation of experiences of the past, as described

before.
[06027] A typical design standard requires the
following: 1) To prevent contamination by

extraneous substance generated by corrosion of or
elution from a process line or reaction apparatus unit;

2}y To prevent survival of a raw material or
generation of a by-product due to an error in the
volume of raw material added;

3) To provide a function to appropriately control
the temperature adjustment;

4) To provide a function to appropriately control
the pressure adjustment;

5) To prevent a contamination of the inside of the
eguipment by nitrogen purging;

6) To provide a function to appropriately stir;
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6) ?'0 provide a function to appropriately stir; 13 7) To provide a function
to appropriately clean the system by (Cleaning in !lace; or disassembling.
[0028] A facility module is provided with a block structured with steel
frames jr a manner that the 5 module meets these design standards, The
pipes and. ducts which are installed in the block, and equipment unit,
etc., are arranged in appropriate positions of the block according to the
design. For example, dusts tend to accumulate on the pipes and ducts,
which would d0rhirtder an appfoprizte step fronebging performdd; ifdthe an
dust enters the equipment unit. For this reason, pipes and ducts are
inSfalléd at sGcHpositiohs thatthe Hust tHeréorawill nopentér #iessembling.
?@Lblglé\‘int unit, even if dusts accumulate on the pipes and ducts, therebg
PFeventing’tohfaiination By extranedts Bibstancad Firhermorel ac

fggﬂit module is preferably defined not only in respect of the structures of
bloc%cptlgegs? ganvaggi%tssgr%%é c?tléab%?glscl) heamrg%%i%?srthgpeao? fdb%Q]

Figs 3 is.a,c0n¢ept view,of aytop;surfage of 20 a facility,moduyle. The f%‘%‘c'ity

module 50 includes the equipment unit 60, a first connectingl rtion 54
whiehsregeives aLreduct from, another fagility modulg aréﬁ'ageéﬂqi{ﬂ%%e nt
6

stage preceding the facility module 50, a second connecting portion

which tramsfers aare arranged in appropriate positions of
the block according to the design. For example, dusts
tend to accumulate on the pipes and ducts, which would
hinder an appropriate step from being performed, if the
dust enters the equipment unit. For this reason, pipes
and ducts are installed at such positions that the dust
thereon will not enter the equipment unit, even if
dusts accumulate on the pipes and ducts, thereby
preventing contamination by extraneous substance.
Furthermore, a facility module is preferably defined
not only in respect of the structures of block, pipes,
and ducts or the like but also the materials thereof.
[06029] Fig. 3 is a concept view of a top surface of
a facility module. The facility module 50 includes the
equipment unit 60, a first connecting portion 54 which
receives a product from another facility module
arranged in the stage preceding the facility module 50,
a second connecting portion 56 which transfers a

product to still another facility module arranged in

the stage subsequent to the facility module 50, a pipe
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25 product to still another facility module arranged in the stage
subsequent to the facility module 50, a pipe 14 rack. 52 with a plurality of
pines, and a sub pipe portion 58 which connects a pipe in the pipe rack
52 with the equipment unit 60, The pigg rack 52 is installed apart from
the equipment unit 60 so that the 5 dust thereon will not enter the
equipment unit 60. In Fig. 3, the direction of an arrow of each sub pipe in
the sub pipe portion 58 shows whether the sub pipe for supply to the
Eguipment unit60 or fot vatAeval viront thelegquipmenturit 6011n thepe
example of the 10 Figure, the equipment unit 60 represents a reaction
Bppdrafs. [0B30L The f&GHtY Modile’sPR&Ea EBniédting Lpotismata 52
cammon position for each type of equipment. That is, in the same_group
gflfédiliﬁlkg% moHaBY thé c\é%ﬁétctigg portidhs &t Jilof Tiéfacifity rodules

50 are stan arg' §9 When viewing tehe second conne ting. portion 56
twb-gi?nens%)nag , a‘tdi;sptﬁ%Ic?eeav}éef)etwcéléﬁEz)nﬁeensﬁ“deuz)lfl t%engfggcilﬁy? rr?fo ﬁlte
30 fthe fop. siderin Fig. 3).and the one edge.part of thesecond 20 ¢ 1,
connecting portion 56, and the length d2 from one edge to the other edge
ofithe secondheonneetion pertion 56aaredhe same foralkthe fagility, s pe iy
modules 50 in the same group of the facility modules. In addition, the

the sub pipe portion 58 shows whether the sub pipe is

the

for supply to the eqguipment unit 60 or for retrieval
from the equipment unit 60. In the example of the
Figure, the eguipment unit 60 represents a reaction
apparatus.

[0030] The facility module 50 has a connecting
portion at a common position for each type of
equipment. That is, in the same group of facility
modules, the connecting portions of all of the facility
modules 50 are standardized. When viewing the second
connecting portion 56 two-dimensionally, a distance dl
between one side of the facility module 50 (the top
side in Fig. 3) and the one edge part of the second
connecting portion 56, and the length d2 from one edge
to the other edge of the second connection portion 56
are the same for all the facility modules 50 in the
same group of the facility modules. In addition, the
height of the second connecting portion 56 from the
bottom of the facility module 50 is the same. The

number and the arrangement of the pipes and ducts in
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height of the second connecting portion 56 from the 25 button of the

facility module 50 is the same. The number and the arrangement of the
pipes and ducts in 15 the second connecting portion 56 are She same..

So are those in the first connecting portion 54. Standardization is not
required to be performer between the first connecting portion 54 and the
second 5 connection portion 56. Standardization is only required in the
positions and the inner arrangements of the first. connecting portions 54
inthie 38MeIGtoGs of $acility thadlules L AoL StapdardizatiorF isrequiréd ina re
the positions and the inner arrangements of the second 10 connecting

POrtBiAs 56 inthie Sahte® grotp dF fachiity” tndtitids: Necordling to the plant

sign support system . 1C of the present embodiment, a facilit rgod le
g% éjfr(\i ab‘edzf-Lazs&?IS)%/')/_lc8h‘nelcieél1 \Cfvfth. another Fa%ili%yorrﬁ%aulg,efgoko%]‘ V\%z%etween
st e stapdargiped are fhe Beight of ;13 he-onnegln gspeogéﬂ{‘dffom the
bottom face of the facility module 50 and the inner structure (inner

arrangementhofdhe connecting postion, JThe distance, dl betwgen one
side of the facility module 50 and the edge part of the connecting portion

isangh neeessarily20standardized;,howeyer, ikthe gistance:dddg gements of
standardizes, it allows connections between facility modules to be easily
pérforiedssincetheconieiside pbations 54 in the same group of
facility modules. Also, standardization is required in
the positions and the inner arrangements of the second
connecting portions 56 in the same group of facility
modules. According to the plant design support system
10 of the present embodiment, a facility module 50 can
be easily connected with another facility module.
[0031] What must be standardized are the height of
the connecting portion from the bottom face of the
facility module 50 and the inner structure (inner
arrangement) of the connecting portion. The distance
dl between one side of the facility module 50 and the
edge part of the connecting portion is not necessarily
standardized; however, 1f the distance dl is
standardized, it allows connections between facility
modules to be easily performed, since the one side of a
facility module can be arranged at a predetermined
position in designing a plant.

[e032] In another group of facility modules,

connecting positions are standardized. In the bulk
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facility module can be arranged at a predetermined position in designing
a plant. 25 [00321 in another group of facility modules, connecting
positions are standardized. In the hull. 16 pharmaceutical production
process, the steps proceed in a .redetegmined order in most cases.
Therefore, connections between facility modules can be easily performed
by simply arranging the facility modules 5 adjacent to each other, thanks
to an arrangement in which the positions of the connecting portions for
Edchr group-ofithe facititymodules mre definetlsso thakthe tfirsts proceed in
connecting portion 54 is connected to another facility module arranged in
the PrECEiTg 8thge Carti o the isecoRd Eormiettion poftion 56 torstill
another facility module arranged in the subsequent stage. In addition, the
MEARIRG ‘of “Positions BF e &%ﬁfﬁé&&ﬁgy PORfBRSERclaaes B@siﬁ@ﬁsléﬂr:
ines-and dycts which_are connected,, therefore pipes included in each of
%\/%%%?éé? ﬁt?/ rtr}:]) gdules Wil be conneced %ogté}ﬁer%lca{‘rr]a]ngiﬁ Jthgutes

cepnecting porgions at thg twa facility, modules,in contact together. in this
way, according to the plant design support system 10'6f the presen

e/mbediment coppections betvearyfacilitymedules canhe 20 made by .
simply arranging facility modules adjacent to each other, therefore the

system isdvailablefasa 11ty modules are defined so that the
first connecting portion 54 is connected to another
facility module arranged in the preceding stage, and
the second connection portion 56 to still another
facility module arranged in the subsequent stage. In
addition, the meaning of "positions of the connecting
portions" includes positions of pipes and ducts which
are connected, therefore pipes included in each of two
facility modules will be connected together by
arranging the connecting portions of the two facility
modules in contact together. In this way, according to
the plant design support system 10 of the present
embodiment, connections between facility modules can be
made by simply arranging facility modules adjacent to
each other, therefore the system is available as a
highly convenient design support tool.

[0033] Referring back to Fig. 2, the selection unit
24 displays a selection screen for selecting the

facility module 50 on the display 4. The selection

screen may be displayed on the display 4 when a user
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highly convenient design support tool. [0033] Referring back to Fig. 2, the
selection unit 24 displays a selection screen for selecting the 21 facility,
modals 50 on the display 4. The selection screen may be displayed on

the display 4 when a user 17 conducts; a plant design The screen may be
displayed upon start-up of the plant design suport system, 10. Fig. 4

shows an example of a selection screen in which each steps in the bulk
pharmaceutical. production 5 process is displayed. Check boxes are
Frovitiedoh thePleft of tHéestép hames: WWierrEaserchecksany box ayed
using the input interface 2, a specification of a facility module used in the
Lelis GisprayedHin Cadditith, Big: ATsHoWs dhly Riestepsfopystem 10.
%grgjveniéfang&)lg of eéplanatrinon,, gthqg cgoug)glof facilit modulegrin each b
step necessary for the bilk phafmaceutical®produdtion protess; suth 48+ ¢

themeasuring step. filling step. are provided,ip £ %mogyl'ed%gré“%“it-

30. [0034] Fig. 5 shows a selection screen for selectin a fécﬁlty

mpduledn thereaction stepwhichris. displayed whepdhe reactign stepis v
selected in the selection screen in. the Fig. 4. The selection screen

disptays a speeifieation whieh gefings.a capacity €t the eeactionny box
apparatus, maker, price o a facility 20 module, etc. Checkboxes are

provided Orethe tgftdf interface 2, a specification of a
facility module used in the step is displayed. 1In
addition, Fig. 4 shows only five steps for convenience
of explanation, other groups of facility modules in
each step necessary for the bulk pharmaceutical
production process, such as the measuring step, filling
step, are provided in the module storing unit 30.
10034] Fig. 5 shows a selection screen for selecting
a facility module in the reaction step which is
displayed when the reaction step i1s selected in the
selection screen in the Fig. 4. The selection screen
displays a specification which defines a capacity of
the reaction apparatus, maker, price of a facility
module, etc. Checkboxes are provided on the left of
each specification. When a user checks any one of the
checkboxes using the input interface 2, the facility
module 1s selected. A user selects a facility module
using the input interface 2, in accordance with a
demand and budget or the like which are presented by a

drug maker (client). In this way, the selection unit
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each specification. When a user checks any one of the checkboxes using
the input interface the facility module is selected.. A user selects a facility
module using the input interface 2, in accordance with a 25 demand and
budget or the like which are resented by a drug maker (client). | this way,
the selection unit~ 18 24 has a function by which a user is allowed to
select any facility module from a group of facility modules including a
plurality of facility modules. The selection unit 24 reads out the facility
Afodutess selevtedtbycanuser fram thie module storingaunit@sando select
provides it to the arranging unit 22. [0035] The arranging unit 22 arranges
tHevfacilify- rodulevead but fréRTthe nsodiestefing afit 3CtN anfbiere s
three-dimensional virtual space. When a plant |.0 is structures _

e inEfsiGndlly “iamelyY eqUipmeft: irits aft ke vertitatly, the

arranging unit 22 . forms a three-dimensional virtual space on the display
i?éﬁggrgrgﬁge%rﬁéi|i?y§m£&ﬁ§ss inthe sbgge. fi%ciﬁrs??é/sefﬁ%h%%%nty

mogule.5Qisprovided with A5 conngeting partions.on,-op and hattom, -+

faces thereof. "As mentioned above, the facility module 50 is structured’
#wee dimensianally, therefare,-a,CAD.design «drawing which Is easy to

visually understand, can be created by arranging the facility module in a
troeas ] The arranging unit 22 arranges the facility
module read out from the module storing unit 30 in a
two or three-dimensional virtual space. When a plant
ls structured three—dimensionally, namely, equipment
units are stacked vertically, the arranging unit 22
forms a three~d}mensional virtual space on the display
4, and arranges facility modules in the space. In this
case, the facility module 50 is provided with
connecting portions on top and bottom faces thereof.

As mentioned above, the facility module 50 is
structured three-dimensionally, therefore, a CAD design
drawing which 1is easy to visually understand, can be
created by arranging the facility module in a three-
dimensional virtual space.

[0036] Further, this processing may be performed as
an inner processing of the arranging unit 22, hence a
screen provided to a user on the display 4 may simply
be a selection screen shown in Figs. 4 and 5, etc. For

example, 1in the case where five steps: the reaction

step, solid~liguid separation step, drying step,
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20 dimensional virtual space. [0036] Further, this processing may be
performed as an inner processing of the arranging unit 22, hence a

screen provided to a user or the display 4 may simply be a selection

screen shown it Figs. 4 and 5, etc. For, 25 example, in the case where five
steps: the reaction step, solid-liquid separation step, drying step, 19
crystallization step, solid-Liquid separation step, and drying step, are
performed in succession, a user selects a facility module of each ,step,

witly therdse. of theofunetiornoof the Seleeticrouniti 24 =Whea @ll &rfaeilityo, and
modules are selected, the arranging unit 22 may automatically arrange
each-fagilif mpdule it aPlimitedpladt space Unake ease; a highlyer
convenient plant design support system 10 can be achieved since a user

4 8&5Veth@ 15561 of havinB 16 Brange" e&cH10 fiefiBy mBdde bytHs use of
hand. [0037] In the case where all equipment are installed on a plane,

famely 8 %lf%%r 815;1 Efé%t,?ﬁ’ef‘ “trangingihit 22 thay aFfsnge the

facility modules 50, after Jouming 8 two-dimengional virlyal space. The 13,
facility module unit is structured as a three- dimensional o%jecﬁ however,

when gnlyan.artangement relation of gquipmentis presepted to.a yser,

the three-dimensional structure of each equipment is not

limited plant space. 1In the case, a highly convenient
plant design support system 10 can be achieved since a
user can save the labor of having to arrange each
facility module by his hand.

[0037] In the case where all equipment are installed
on a plane, namely, on a floor of a plant, the
arranging unit 22 may arrange the facility modules 50
after forming a two-dimensional virtual space. The
facility module unit is structured as a three-
dimensional object; however, when only an arrangement
relation of equipment is presented to a user, the
three-dimensional structure of each eguipment is not
required to be displayed on the display 4. A plurality
of facility modules arranged two-dimensionally in an
appropriate order may be displayed on the display 4.
[0038] The case where the arranging unit 22 has a
function which automatically arranges the facility
modules, 1s described above. The unit may arrange the

facility modules in a two or three-dimensional virtual

space based on inputs from the input interface 2 by a
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required to be displayed on the display 4. A plurality 20 of facility modules
arranged two-dimensionally in an appropriate order may be displayed on,
the display 4. [0038] The case where the arranging unit 22 has a function
which automatically arranges the facilityy modules, is described above.

The unit may arrange the 25 facility modules in a two or three-dimensional
virtual space based or inputs from the input interface 2 by a 20 User. For
example, if the faciliity nodules can not be, arranged appropriately with

e tse of tHe autematic arrahgingfuiclion, theh daserimay adjust:ot be
relation of each position therebetween. In addition, when the arranging
Uhit 22%4Tes HOP have the - §atdniatit Arrah§ing SftinCtiontih the HrsEtdaces
a If%%ilit%irplodu%% rrpgj;\%/.lhoen arr?g[ %d at an%/ epositipn vyit(g\,the_yse 0; u%er' S ¢
operarﬁ A1 OF the interface 2. ff this vE\ﬂ/ayL,1 e aIPrda?‘igi‘?lg%%ﬁtzzrrﬁ )? ave' °

the automatic arranging 10, function, or haye the function which arranges a

facility module with the use of user's operations. The arranging unit 22

preferably-has hoth functigns, stherebythe plant design support system 10 14

which is highly convenient to users can be achieved. 15 [00393 When the
arrangingunit22@reanges @l facilityemodules:inia vityakspace.a desjigmne
drawing is completed. A completed design drawing is stored in

arranged at any position with the use of user’s
operation of the interface 2. In this way, the
arranging unit 22 may have the automatic arranging
function, or have the function which arranges a
facility module with the use of user’s operations. The
arranging unit 22 preferably has both functions,
thereby the plant design support system 10 which is
highly convenient to users can be achieved.

[0039] When the arranging unit 22 arranges all
facility modules in a virtual space, a design drawing
is completed. A completed design drawing is stored in
the design drawing storing unit 40. According to the
plant design support system 10 of the embodiment, the
facility module 50 i1s structured so as to meet GMP by

itself, and the modules 50 can be easily connected

together, therefore it is possible to easily ensure

that the overall design complies with GMP.
[0040] . Fig. © shows an example of a front view of a
three—~dimensional design drawing. In the Figure, the

reaction apparatus module 50a, solid-liguid
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the design drawing storing unit 40. According to the plant design support
system 10 of the embodiment, the 20 facility module 50 is structured so as

to meet GMP by itself, and the modules 50 can be easily connected.
together, therefore it is possible to easjly ensure that the overall design
complies with GMP. [0040] Fig. 6 shows an example of a front view of a

25 three-dimensional design drawing. In the Figure, the reaction

apparatus module 50a, solid-liquid 21 separation/drying apparatus
AORBISSOL, erystalliZation Papparatus moeldielB0ch 86lid-iguid: separation: ion
apparatus module 50d, and drying apparatus module 50e are illustrated

GS T AL Moawe 50°Phe bk parmagBdtital prodtiforprogess ratus

roceeds in.the order of the reaction step in the reaction apparatus
'gtn%cgﬁ‘lieQS S,Qsoné?néu. *Separatio n%%%ir% step'in <fiue%oliggffqtﬁ& ©

separationidying.appaplus Module 8Pt ciysigliizafion sigp e,

crystallization apparatus 10 module 50c, solid-liquid separation sL%ep in the

solidrliguid separation apparatus,module 50d and drying step inthe. v ger

drying apparatus module 50e. Advantageously, the products generated in
the steps are-easily trassfepred by @rangiag the appalaius rmedies.ffom:

the 15 top to the bottom in the order of the steps. As shown in Fig. 6,

when facility. hodules 50 arearmgedtin an/drying step in the solid-
liquid separation/drying apparatus module 50D,
crystallization step in the crystallization apparatus
module 50c, solid-liquid separation step in the solid-
liquid separation apparatus module 50d, and drying step
in the drying apparatus module 50e. Advantageously,
the products generated in the steps are easily
transferred by arranging the apparatus modules from the
top to the bottom in the order of the steps. As shown
in Fig. 6, when facility modules 50 arranged in a
plurality of tiers vertically, the connecting portions
are provided in the direction in which the facility
module 50 1s connected vertically, while the connecting
portions are provided horizontally in the Fig. 3.
Transfer of the products from the solid-liguid
separation/drying apparatus module 50b to the
crystallization apparatus module 50c is performed with
the use of an elevator.

(004171 Fig. 7 shows a right side view of a three-

dimensional design drawing, and Fig. 8 a perspective
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plurality of tiers vertically, the connecting portions are provided in the
direction in which the facility module 50 is connected vertically, while the
connecting 20 portions are provided horizontally in the Fig. 3. Transfer of

the products from the solid-liquid separation/drying apparatus module 50b

to the crystallization apparatus module 30c is performed with the use of

an elevator. 25 [0041] Fig. 7 shows a right side view of a three-

dimensional design drawing, and Fig. 8 a perspective 22 view of the

Bame. Conibctions Betweéiv facilityirhodgleb cB0varereasity: matle sincedules

the connecting portions of all facility modules 50 are provided atthe .
cOmitioh Position, dieithe SéRrecting poftioh vt & Fadifity BHhsdyess of all

Eormeg So asto Jit i?e p%?'tion of the co‘nnecytingfport‘ion of the adjacent
counterpatt, h-each” gro %oﬁ‘lfgcilw hodafes. (042 Fhé prugent

invention has scriped  above in con. unction with the
g%%ﬁ"ﬁ%ﬂ, ool Q%_?hQS%n CLIna ph g

odiments thereof. The 10 embo a{'s been glvean gglgljy]b%/tvyay

pbusteation, and-jf will be understood by a person, skilled in the art that

various modifications may be made to combinations of the foregoing
gempenernts ang oprecessesandhall suchuredifications aee glso-interded: 5 oy,

15 to fall within the scope of the present invention.

group of facility modules.

roo42) The present invention has been described
above in conjunction with the embodiments thereof. The
embodiment has been given solely by way of
illustration, and it will be understood by a person
skilled in the art that various modifications may be
made to combinations of the foregoing components and

processes, and all such modifications are also intended

to fall within the scope of the present invention.

INDUSTRIAL APPLICABILITY
[0043] The present invention can be used in a system

which supports a plant design.



INDUSTRIAL APPLICABILITY [0043] The present invention can be used

in a system which supports a plant design. 20 LLOYD WISE 23 CLAIMS

1. A plant design support system comprising: a module storing meew i,,)fg[ N
holding modules of equipment installed in a plant, each of which is ~OYD WISE
designed so as to meet a required stafidard for a plant design by itself,
wherein the module storing means holdigroups of modules which are

composed of a plurality of modules h&Gin ®a connecting portion at a

common position for each type of equipment; a selecting means for
[ [ ; and an arrangin
selecting a ng&oduie frggdthe, module storing means; arranging

means for afranging the modale AU S TIhE &I Sictingheans,
in a two ardhreke damensianamadrdual spaceha. I Hienglanbdesigs support

e ording to-claim 1, wherein a height of the connecting portion
?Sr%grr% ﬁneggb%tt%)rrlnsggfa t%%er%&me?sg aarllf(jilal%lfdizgeEi %tﬁg pvmr%lﬁ&/ ogs m%%ﬁfe%ned
sncladed in thesgroap bEmotues. St Thdptanttesign support systeémn by

According i, glaim 1 whergin e WpRE ol AN AT ANISMALOT AIRRS AT ¢
é%ggaes which are composed of a plurality of modules having
a connecting portion at a common position for each type of
equipment;

a selecting means for selecting a module from the
module storing means; and

an arranging means for arranging the module read out

from the module storing means, in a two or three-

dimensional virtual space.

2. The plant design support system according to claim
1, wherein a height of the connecting portion from the
bottom of the module is standardized in the plurality of

modules included in the group of modules.

3. The plant design support system according to claim
1, wherein the number or an arrangement of pipes or ducts
at the connecting portion is standardized in the plurality

of modules included in the group of modules.

4. A method of supporting a plant design, wherein a
plant design is performed by in advance providing groups of
modules of equipment to be installed in a plant, each of
which is designed so as to meet a required standard for a
plant design by itself, and has a connecting portion at a
common position for each type of equipment, and by

connecting the modules selected from the groups of modules



at the connecting portion is standardized in the plurality of modules

included in the group of modules. 4. A method of supporting a plant

design, wherein a plant design is performed by in advance providing-LOYD wisk
groups of modules of equipment to be installed in a plant, each of which

is designed so as to meet a required stahdard for a plant design by itself,

and has a connectinvg portion at a common position for each type of
&qlipment, ahdby - Eanitécting'this TodlBS s8fketed romtRe grdtissof
modules LLOYD WISE 24 Logether in a two or three-dimensional virtual
space.

-+



