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DESCRI PTI ON  PLANT DESI GN SUPPORT SYSTEM AND METHOD
THEREFOR TECHNI CAL FI ELD 5 [0001] The present

invention relates to a systemand nethod which
support the design of a plant used for prod
drugs, chem cals, foods and the |ike. RELATgmmw&WNW”WmmH
[0002] In many countries such as Japan, the U. S. Ajssisor
10 European countri es, RERFBEREFSY standards for
producti on managenent and quality control are set
f or t RLANE BRSIGH RVBRORE a%q’f%?EHgAﬁPah@fl‘@&D i THEFRREOR
to prevent various contam nations from occurring, and
produce drugs of good quality. GW has been enpl oyed
15 in the U S A since 1960s, and sets forth
t irements and other requirenents to be
t@%ggggggﬂth%%@gduce drugs, foods and the |like of safe
and excellent quality and healthiness. In Japan, GW
foo0l} ugs Tise mkseecadopnecdntndrheratages egbskatiyeitem and
and drug makers 20 nust conply with the standard set
hOfhbdi RnEVR. B3t Hhes e os egnackast @bl eddd for
produci ng drugs is required to be designed so as to
ne S d GRS Re LN | apt.s {for. f oods
gﬁgégﬁgﬁgcgﬁggykuﬁ#QW%y and gg?@?yggg ?ﬁ§§§$%gibtion
29eFeR Tiand 25 quality control nust al so be taken
u

Into care 2 consideration. Especially in recent
years,
[0002] In many countries such as Japan, the U.S.A.,

European countries, and others, standards for
production managemént and quality control are set forth
in GMP (Good Manufacturing Practice) in order to
prevent various contaminations from occurring, and
produce drugs of good quality. 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 required 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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consci ousness for safety has grown all over the world.
Hence, even in an industry in which no careful
standard has never been setpup, a plant design nust
be carried 5 out in consideration of suitable
producti on managenent and quality control, and a

pl ant nmust be constructed in accordance with the

&t gac daawong, EBperdert 10 ipr o dlent pyeduets to the
wor |l d market. Patent Docunment 1:Japanese Patent

doh 6 Qpepnbles fHY Heif R 269269 r By HCh O8UBR &F tiH#E world.
| NVENTI ON [ 0004] At present, a plant design that neets

hdecGVPevdd Shanrdardsiu oMy r 8 @hiehahiovelayd Qg standard
period and high cost depending on its scale. Plant

KONSHEVELT BRenCARRANIES £NEeANOr 9b8iBRKaA tdasd Warried
period shorter by holding experiencés regardi ng past

Hhntndeshgnsieds t PV How i 8881 BY p¥biihicki i fr&ﬁr:lél/gérhgnt

know how, however, 20 a typical plant design sti

5@&U{;ﬁ§§i;@yt IR eyl 0 5 ShXaAPNLNS t0heSRod H00PEted in

Constructions of nulti-purpose plants that are

§¢£@Phsneg RL QUG cﬂ?éi(?rméerQ?nbYp‘inOfOIQfé*!tht_cpu}%:%ovide

a plurality of types of drugs, have grown in

BUBELL QM LBOR Ui RSy, bpgever, arrangement of the

facilities ers for each drug naker,

and D BLAR gg;gnggpé n.%?ﬁéég%ggen@' i%i@—fc{qié;r?' No.

fromeac h reason, currently,
L186Lhugouze of know how

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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is often limted, and such a situation has sonetines 5
occurred that a plant design substantially has to be
carried out froma zero basez In addition to that,
such a situation has also occurred that the rel evant
know-how is lost froma maker or plant construction
conpany in the event of a personnel change, etc.,

saacei tQekhailkFerhowt Sed®ist dyudenardant amebrad herea for
skill of individual persons. [0006] After a plant

gesi gt hasnbeem o el esh @anfrénspeebmorRach rexcher ed For
to be carried out to see whether it neets the GW

st andasdseh, Nelur ras tey desh gnedfe &biGenviert icmatddyw-how
the inspection has to be carried out after the

pyesaténdeshar <f, add aflichas Heenaeenpl efed,sometimes
therefore the design has to be reviewed if there is an

boadeasacynr & RArdntofad heghashbst¥ndesilay Hdk S@dEoe
cases, the overall design has to be reviewed, which 20

E8RHSH0o8R IFRCPas dfb Bpalesi g Peshede #Bd €@Sthat,
[ 0007] The present invention has been made in view of

dheses cks euaRtances, anth &, 9sneh akcBULRQse e thel evant

Invention is to provide a technique which can support

g?o@'—ﬁ‘% dgs il%%tefffb |y %é{ke%ﬁg%gpQ%J%oﬁ%e’ﬁlé@on

orement| oned probl ens, an nment of the present

%ﬁ‘&{ QB%OEan‘P)‘Q %‘%}rﬁc Sé/]?t%”%e;? ohA991 Ao Clorc , since
pports a plant design. The plant design” support
SYERALLDELYAeS M) &4 &P ORL R MBRRS ¥ 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. 1In 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 is 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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hol di ng equi pnent installed in a plant, as a nodul e
which is designed so as to neet a required standard
for 5 a plant design by itseff; and an arrangi ng nmeans
for arranging a nodule read out fromthe nodul e
storing neans, in a two or three-dinensional virtua
space. [0009] A plant design can be easily achieved

Wi cRr SupBoRE sa ampdud e Whé shgeetsha pleshgndsikardar d
by 10 itself in advance, selecting a plurality of

Sstb 6 speeessame e £oNshédel Engtarpnanmeaig then
connecting the nodules together. In the case, since

hHEd IRFULgs i piRett tiheswlesi gn shandanenky idssel fmodule
j udgnents about whether equi pment units, pipes, and

whicEs £B @e@@%ﬂé%.%Q)Wﬁ@ttéhﬂegﬁshgBe@h@%@HT%ﬂHndE&d for
are unnecessary, therefore, a great reduction in the

&Ieﬁlgﬂtp@é%@%na%%/oait§@ﬁfwté9@ hA hhe desidn wosts Cadr

be achi eved The nodul e storing neans hol ds

agfpyl@gl% am%@ueﬁe Wigh aie epsRosed QbR Wbiiyg
nodul és 20 for each type of equi pnent. The pl ant

ﬂ@éﬁgn §Hpe0r€wo %&sttefmé@ydméﬁg%nbmck,tiqec@alseéﬁ&ééng

means for se ecting a nodule fromthe groups of

R8s gnghky dg%&%r | RHTHROSE; 91 1 P! thl@%ldg%y

support sys% m can be "achi eved by prOV| ding a
PoRt o LR SRl 2sRE%s, BPR S pheRE
f%%g990}n ad@%ﬁge,tE%ﬁé@Efngangﬁhqu1@ywdf"héﬁufes

AMDON pOSi t

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.

[0010] The module storing means holds groups of
modules which are composed of a plurality of modules
for each type of equipment. The plant design support
system may further include a selecting means for
selecting a module from the groups of modules. A
highly general purpose of plant design supéort 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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for each type of equipnent. A connecting position can

be unanbi guously identified by standardizing the
positions of connecting portgons which have functions

5 to be connected to another nodule, for each type of

equi pnent. A connection between nodul es can be easily
made by sinply arrangi ng the nodul es adjacently to

eedhl e oh het ngwaert o reariecd | pgrpoohi an af codntresrgeposition
equi pnent is placed at the sane position when facing
eache gthet ypel @ fFudhiesmerithe posédhmecoing porriedidmgan
portion is required to be standardized in at |east the

hei ghimbi gioulshe baidrom f 8@ ofbya I £rdSEihy the
further, other connecting conponents included in a

wgﬂﬁﬁbhggoﬁ%tdrméctﬂ‘rog SX2fPbAs @hRiche itk dicict 86 6s
standardi zed in the 15 arrangenent thereof. Due to

thise WBAAec@RREGId Nthot Mkl 8§aLoast e, e effestbye
pl ant desi gn support can be achieved since an

@Qwéﬁl@ﬁet of tBanakkangl Methash thoas1et aapi PR aykily
duct  in one side or both sides of the nndules i s not

hede £6ds 120160012 Aot herhenhodi;Mest o atcféentPIﬁ'S@S‘teach

I nvention provides a nethod of supportlng a pl ant

g@ﬁégn’wﬂgﬁr%'%oﬁ%é&@gﬁgd§§fgﬂohso@erfQﬁﬂgﬂﬂpxeéﬁlpment

vance providing equipnent to be |nsta led in a

gﬁiacga 9 Mgy %é’x‘@%a%o%i&zgﬁsk% f%‘?:l t@aé‘i‘?%tﬁ‘er

a
required design st |tse hen

!%P@ﬁg 'nghtehg)n;%:ﬁd&ﬁﬁ 5fg§tggﬁné%$}§8og§%rgcrlon is

r ee- di mensi virtu Space.

required tp 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, 1is not required.

[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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[0013] Note that any conbination of the

af orenenti oned conponents or any manifestation of the
present invention realized by nodifications of a

nmet hod, device, system storing nedia, conmputer 5
program and so forth, is effective as an enbodi nent
of the present invention. [0014] According to the
POGE®Nt | NVehéi ©hataantyecdomigue b rcho £abhhsupport a
pl ant design effectively, can be provided. 10 BRI EF

DESCRNEA L OYned BdmgRAMN INGSor [ 8RFShahii§eskdtsian of the
di agram whi ch shows the validation steps in a plant

sesignt Fheen? iich ar<H BOF &M Whi abdsiows td i usf wie of
a 15 plant design support systemin accordance with

hdenof €88kt def)Vesitdtdt, Rigor 3nfSmaniexarydpwifed plan
view of a facility nDduIe Fig. 4 is a diagram which

ﬁP@%@ aRl eXaMRle frith, 20s SeEeettNgeSelsee Endd Chent of
eac step in the bulk pharmaceutical production

pﬁgc?§§sbgtmfﬂyéH@¥5nFlg 5 is a diagram which shows
a selecting screen on which facility nodules in the

ESQEEFOH SA@QO@HQngd@ﬂﬂﬁﬁgxkrég%ﬁ%glnéeﬁEQW% ary
exanpl e front 'view of a CY-70001 7
technique which can support a plant design effectively,

can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig. 1 is a diagram which shows the
validation steps in a plant design;

Fig. 2 is 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
displayed;

Fig. 6 shows an example of a front view of a

CY-70001
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t hr ee- di nensi onal design drawing; Fig. 7 shows a right
side view of a three- dinensional design draw ng; and
Fig. 8 shows a perspective view of a three- 5

di mensi onal design drawi ng. REFERENCE NUMERALS [ 0016]

2 i nput
system

interface 4 display 10 plant design support
10 12 receiving unit 20 processing unit 22

tat r e gd hgenBiitbna24 deed iegr | digawing; 30 nodul e storing
unit 15 40 design drawing storing unit 50 facility
nodul Bi 2 pi paowacCle Y4 dhHt sdido®meevi af porthiree- 56
second connecting portion 20 58 sub pipe portion 60
&lié PEEBHhalinidie sBEHT MDA PR £ARRYI NG OUT THE

I NVENTION [0017] Fig. 1 shows the validation steps in
a planig. 28 daskena Wedspddie geseibpt b@nabelhrwe -

hi ghli ghts the CY-70001 8 design of a plant for

dBheHh debHaL NA Ry REEU i €] S,

REFERENCE NUMERALS

[0016]
4
10
12
20
22
24
30
40
50
52
54
56
58

60

[0017]

design.

2 input interface
display

plant design support system
receiving unit

processing unit

arranging unit

selecting unit

module storing unit

design drawing storing unit
facility module

pipe rack

first connecting portion
second connecting portion
sub pipe portion

équipment unit

BEST MODE FOR CARRYING OUT THE INVENTION

Fig. 1 shows the validation steps in a plant

While the description below highlights the
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t he description substantially applies to plants for
manuf acturing food and chem cal products. The
val i dation steps include foug steps: DQ (Design 5
Qualification), 1Q (Installation Qualification), OQ
(Operational Qualification), and PQ (Performance
Qualification), and PV (Process Validation) which is

desfornsd bmﬁﬂﬁ%t|%ﬁr nddBictiri R PRarmadeuticals,
detern1ned ether the 10 design is suitable for the

£188 U E 86 r$BeG ol cﬁiﬂﬁhrwlaibf fppetiban tepegidicat on,
etc., or not. Specifically, i's determ ned whet her

dve. ph @l 983 @oodidda r@@émﬂesl OEHSth% s equinkement s
froman orderer, 1i.e. drug nma but al so the

@ﬁ?ﬂgg{goﬁfsgu%soﬁﬁgﬁdﬁg fé@rtgge Q. b i @ewerddied

whet her various facilities installed in accordance

duflfb@aéﬁghgn 19 2 NG &1 2 OH8hI 5844 iR e dhe

I mpor t ant unctions ‘and performances of the installed

p@ﬁ?kéwgn%%%ﬁt eqila o3 8pd ( @Qx%em& é&ally

orne nt construction CO en th

aphigeionsoqie ity Risve beon ol e -

var Og%edp§rf% qpegzof the plant are confirnmed by
Rhe I't case of a nultl-purpose pl ant, for

L 2 Gt R
'SngﬁfgéngﬁlQ ble Oooghe required specification or
the function specification, etc., or not.

Specifically, it i1s determined whether the plant design
will meet not only the requirements from an orderer,
i.e., a drug maker, but also the standard of GMP or
not. In the IQ, it is verified whether various
fécilities installed in accordance with the design
drawing are qualified. In the 0Q, the important
functions and performances of the installed facility
are tested. The DQ, IQ, and 0OQ 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 witten docunent that it is
guar anteed that products which neet the required
characteristics and quality @re produced consistently.
[0019] The present invention provides a systemand 5
met hod whi ch support a plant design. The plant design
support technique can be used in the DQ step of the
valti gt i encskaps wiad F ediicer éedDuALAR REVAtOd tands
the cost. [0020] Fig. 2 shows a structure of a plant

Slest gt ed8 SHRROr i Wi &1 Aeeer darce aydinrddne
present invention. The plant design support system 10

difatiS€deri Brack! aMd cANStItEtad 08 gopRaRKd FYhdiasténtly.
function to support a plant design. The plant design

OPPeTt  Shisd eprdQehiClind@s ta JIEGRE W e 8Nkt s¥2tWhi Ghd
receives 15 an i nput instruction froma user, a

R O868 SHRYcHNisLp2d r e i pek f@EgBghhe ’@ﬁ@?%}ilgﬂt()fdeasign
pl ant design drawing, a nodule storing unit 30 which

hobdsra fachhiitpyhdmd e ipsi@l 1 gdrhB doPlsadpy & the

design draw ng storing unit 40 which stores a design

%?91856%8 d,N e RAceSSLRY pd0suRlt 71 dP0LHh the
e aforenenti oned structure is achieved by a CPU
ry, and other LSI of any conputer in terns of

ardware, and by a program | oaded into a nenory in

L9588} S sm2 B e e B O !
§§§§%%gengE%E$83%%ﬂgGééo¥%$%cgewygge%%%P%ﬁé%%ﬁgose
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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10 the art that such a function block can be achieved
in various forns by hardware al one, software al one,
or a conbination thereof. [[@022] The input interface
2 is conposed of a tool 5 which can be operable by a
user, such as a nouth, key board. A user nakes a
desi gn drawi ng, while watching a screen displayed on

the gisptaytsshyroperatid g éMeblbBRrUtahnber fage &vedhen
display 4 is conposed of a nonitor, such as a liquid

Fdyséat park Oy GREkdwdrd 0923he| NsbliewBr@SeNtone, or a
enbodi nent, the nodule storing unit 30 holds facility

P g5t 9bnequicpy. installed in a plant, which are
designed so as to neet a required standard for plant

g2 by thselfiputhendesisgite st andarsnpe¥echeo® a tool
statutory standard such as GW, or a 15 standard

deriyedafir gm bhe Khovs how  ougeet then Slalitotn, key
standard of . The nodul e storing unit 30 holds

%Q;@? of qodyl g3 WRi Gh RIE HOPOSen 9f @hi%uwti/gmng a

acility nodules for each type of ~equil pnent.

feeLLh M R i di%e SHLLELUCH B9 Bplaring the

ee-di nens raw ng 1n ment unit,

if‘jx’ix‘ér%?“?gicgglfgic%e% .an%%ugisspgfafyagb% J:Bﬁxggl'sed of a

nsi ona . For’ exanple, 1ty no e unit can

%@hi?ggEds s hé%h%.%%§H$I%5€$%%g%?'p%g%éﬁ%gﬁcﬁgfjlity

nodul e 1 ncl'udes "t ypes

[FR3T°D LPoPErRCEEBRNL, (G HAE LERQPHERRSR sroring
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 faéility 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

CY-70001
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CY-70001 11 preferably be provided in advance with
respect to all the steps necessary for producing
various types of drugs, injarder to enhance the
versatility of the plant design support system 10.

For exanple, in the case a 5 drug is produced by
performng the follow ng steps: the reaction step,

S8 felr hb Y BeSeparaldd iSi epdvalfiyengitht eRspect to all
crystallization step, solid-liquid separation step,

ol sif ¥pBOnsteRsaldie MUY Lodt 1 hggvHRibu30 types of
required to store the facility nodules in each step in

dfugslyangeorb@@23lo RAh£x@dPtiee WekBatespegt 40 ¢H€ plant
reaction step, a group of facility nodul es having a

P Ghi EYppbrit ¥R &f T®actinn BLUSER ithe case a
provided, and in each facility nodule, a

Phag maceptbeal RURS il r SPRL Xg PORE E8100ulingy reaLhs ONthe
apparatus, and pipes, ducts and the I|ike which extend

E%mi § 5easl QL 1aRPA AlWSd 8EBarh@RBRd kR MRANERg
that they neet GW standard. In this way, a facility

I gggg%gghﬁ%f&&éﬁ ﬁ%bgsomuh&g@i@ﬁ%égbration

sta itself, cones a 20 nodul'e of a

%@?‘Edaﬁ%ﬂsh%g}‘é% @Lé@,ﬁtﬁg Iﬁsaaggnsqfa%ig%ﬁﬁnd% d;

tsel't exdept’ for et and out | et

g??gyﬁggakbngﬂggé1éﬂgnfg%iiffglEgﬁqugmf% each step in

atively, a plurality o eps may be put
%gggé?%; in one facility nmodule, for exanple, a

aci nodul e 25 may be provided for the
P&b&gjliquﬁgrsggg&%ﬁkgnkg%ﬂ'%%spect 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. 1In
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
CY-70001 12 drying step are perforned collectively.

[ 0026] Exanpl es of an operatipon perforned in the
reaction step (hereinafter referred to as a "unit
operation") include supply of raw materials, receiving
5 operation, operation of supplying purified water,
deppeg astep hrer greFeEEaSEl Dpet aveon, pressure
reduction/increase operation, plant nitrogen purge
2 @f | ON,E8dhp L &BJo@Pahabipit.a talth tg@nsd ene@penatinen,
etc. A design standard is defined for each unit 10

QperatbQnsand the rdiandardr i se feriygdibr am GVP it he
accumrul ati on of experiences of the past, as described

31%QéﬁloLOOZZLc&uwlsqpépﬁﬁ%ﬁ%%%%@%@qw rescd heing

following: 1) To prevent contam nation by 15

S FRNEGHS SBRSLANGS asnes ety by gC ?nm%@@ Watddr,
elution froma process |line or reaction apparatus

ﬂgﬁéeragﬁrgo1B%%@§§eﬁﬂgé@é§%eO$p@réﬁﬁbﬁat%@éﬂs&%e
generation of a by-product due to an error in the

%’é”éﬁ‘g@l% &ﬂwr%%ts%“oglt eﬁaéjéjfgm 207 3+ TRiRHOYAE Furge

unction o appropri control  the tenperature

%s%y&{ t’s%)l&q %@&éﬁncgh tkgn%&@p%@fﬂyon,

ontro f he pres ust nent To prevent

ec,ggt arﬂ nc%é?&nogtgg?ﬂarref‘&%e ocgfltrheGd for each unit

operation and the standard is derived from GMP or the

accumulation of experiences of the past, as described

before.
[0027] 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) 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
equipment by nitrogen purging;

6) To provide a function to appropriately stir;
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25 equi pnent by nitrogen purging; 6) To provide a
function to appropriately stir; CY-70001 13 7) To
provide a function to appropriately clean the system
by CIP (Ceaning in Place) or disassenbling. [0028] A
facility nodule is provided with a block structured
with steel frames in a manner that the 5 nodule neets

t hese7 deBsb gprotadeandSundiel gi pes apfroguchs el cdl adre
installed in the block, and equi pnrent wunit, etc., are

& 8PS HehNbIPPITEP! (EteaPDsg t iONB10te )t e Blidtdssembling.
according to the design. For exanple, dusts tend to

pee2@y| at ep opatheipypesdaned ductsSsowhded woehdal®lock
hi nder an appropriate step frombeing perforned, if

dheuceustaentiens diwe et et s 4Nkt mahdle rt Rikst eason,
pi pes and ducts are installed at such positions that

hd\@u dishectBergyndds 4 &PhRHaLRS . €quhRTRA elématnd
even if dusts accunul ate on the pipes and duc

&@@Egbwméﬁ e&%velmétrgglf@@t@m E‘Hé' emo@k e)étrfcﬁr@ﬂ%?pment

substance. Furthernore, a facility nodlile is

&“f%erépky d%f%n %gHHgéﬁﬂyn'Qpﬁ§§B§EEt%fﬂJEitlons of

structures’o pl pes, ahd ducts or 'the |ike but

@ﬁéoblBSkUEE%%F%f%éf%%ﬁ@ge déggag% Ztggc. aﬁpﬁe, usts

concept view of a top surface o |ty modu

fhfa’ 88! RLbUnDdNe 0 LA Hees! M8a @%wt@mmhy@mwould

rst connecting port récel ves a
B BEE L RAORI SO R 2GR, P e
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.
[0029] 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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a second connecting portion 56 which transfers a 25
product to still another facility nodule arranged in
the stage subsequent to thejfyacility nodul e 50, a pipe
CY-70001 14 rack 52 with a plurality of pipes, and a
sub pipe portion 58 which connects a pipe in the pipe
rack 52 wth the equipnment unit 60. The pipe rack 52

+&ck i nst ak kadaapardr iy tdhe eopépreahduai tsfid Hipéd hat
the 5 dust thereon will not enter the equipnent unit

B0t 16n FBYwh3cht RrHd@ed | #Np Ohe anakhewpdipeeacdisup?
pipe in the sub pipe portion 58 shows whether the sub

Wwipe £8e EQLipHRRILY Urbid heo equinuBmM painkhcRO50r ifsor
retrieval fromthe equipnent unit 60. In the exanple

AHsthe1dQ Ebgure.r Adie ol pEenbnbALt bl tf & eReNEISa @ the
reaction apparatus. [0030] The facility module 50 has

c&&@rmﬁék!eeg wRQNL It &in @ £OPABN: RAS bl f&rltea@dﬂ In
type of equipnent. That i1s, in the same group of

iﬁg lBtytﬂxé @1% ,oﬁ*@fcmnsmwgo@%t Ic@ln%lps HMbeofn

faci 'ty nodul’'es 50 are standardized

ﬁ@%@g éhgongg%%&gm;egﬁwg f)mhe@ 56 sub pipe is

mo dlne Iy, tance d bet ween one si

£0e Lagbhit ¥ omadl & R0 (1018 L 0Rs ¢ Sk ol £fd,0-r . 2ol

ge part 50 connect’i ng portlon

]gfor{la@féet ggn &gﬂ%m (iﬁn i O@aonexr?drg;g &Qa}np%emol}ert eedge

he se connecti on portlon are sane
]:aiclgu}:leq(,a fc%%' lelqtuyl ednL{: e1§n15‘9 435] Egsresents 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 ﬁop
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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same group of the facility nodules. In addition, the
hei ght of the second connecting portion 56 fromthe 25
bottom of the facility nodulig 50 is the sane. The
nunber and the arrangenent of the pipes and ducts in
CY-70001 15 the second connecting portion 56 are the
sane. So are those in the first connecting portion

tHe sStandacdnzaldtdmd oot iseqbbr adet ahlze gzend or eed are
between the first connecting portion 54 and the

Secoadih €BRNEGHsAN iéONi . pStandar diszation is
only required in the positions and the inner

Sf sRRgeaenks ioh ithendd rsdqeonsect bngep@itd I ¥méd bHdtween
the sane group of facility nodules. Also,

shandardizabn@R disSi gk F€foh N5 4t BRAP@SIE! isdtsoradnd t he
i nner arrangenents of the second 10 connecting

PR LOPSoR6 ot thils, SAeR GriHu D af st LbhY i smedules.
According to the plant design support system 10 of

%@ uPresent %%Qp$dgﬂﬂioﬁ%f§ﬁﬁlkﬁ¥ Apdele B0 mdts of

asily connected wth another facility nodule. 10031]

What rust besiandalgigses: ahest be hai ¢hte gatnheggwﬁp of

connecting portion fromthe bottomface o

fégiiﬂzﬁeﬁ?)@wl{%éo @ﬂ%ot,hesﬂmréiié'gikiﬁei@ HJuired in

arrange of the connecting portion. The distance

fhe DELYEED 0RE SIS Bl Lhge FaghibhycRAe o0 il LhEonq

edge part “of the connecting portion is not necessarily
ORI ! b B B g

) y
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, if the distance dl 1is
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.
[0032] In another group of facility modules,

connecting positions are standardized. In the bulk
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nodul es to be easily perforned, since the one side of
a facility nodule can be arranged at a predeterm ned
position in designing a plant. 25 [0032] |In another
group of facility nodules, connecting positions are
standardi zed. In the bulk CY-70001 16 pharnaceutica
production process, the steps proceed in a

gH £eied esdt ned 10pdRIdudt iMstp £66€8s, ThReekek@s proceed in
connections between facility nodul es can be easily

?f@cﬂ@’@érﬁ)inéidnwwe&f rianghegt t beséaci | Thyrapdulegs 5
acent to each other, thanks to an arrangenent in

Mr@@cﬁbsn@%b& RS, qﬂfadlhpl@mn@@hwg pant N fHr1y
each group of the facility nodul es are defined so

ddetotheq bir %tlm@qqneathggp@@tm@ P4k ieqnpRededed o

another facility nodule arranged in the preceding

&P naNdo1Qa1e Rerond ©oNReEst £ @NaRORLAMH 4& in
still anot her faC|I|ty nodul e arranged in t

ﬁ%@@ﬁqHﬁQtp§E§9§od§]oﬁ“@“é'@@mnéeglﬂea@dﬂifgns for each

posi tions of the connecting portions" i ncl udes

ﬁéuys@st% RiRES a{}g n%’&&?eg\’h £h qareneennestatht the

eref ore pipes |nc ed In eac of two 15 facility

f‘PPé‘{ef?o%E'ct%g‘: Johs tcfxﬂ é@gféh%nﬁ%c%ﬁja”c o $ee

connecting portio e two faci les 1n

£QnLRCL T RGBLIE o LALANIS MYy 8c oLdLng Pl
dg g O% ent

es1gn Support system ke pres

tcr?””fegéo%s c%%tn of a‘:ééf&‘z’oﬁo%" €§ %%'lﬂe a%o ﬂ?é’]? by

arranging acen

facility module arranged in the subsequent stage. 1In
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 selectioﬁ 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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each other, therefore the systemis available as a

hi ghl y conveni ent design support tool. [0033]

Referring back to Fig. 2, the selection unit 24

di spl ays a sel ection screen for selecting the 25
facility nodule 50 on the display 4. The sel ection
screen may be di splayed on the display 4 when a user
EndRO03 i7pleandurissi gn pl ate dastepn Mie ber edpimyed
be di spl ayed wupon start-up of the plant design

BOPPO0s £ a 8YSteMoX0 .t hd-ifl arft shO¥EgAnNsaypapite Ofsteem 10.
sel ection screen in which each steps in the bul k

Ph@l NACEHbvgalanPleodiidiOrod Proeesstisndiszpleaedin which
Check boxes are provided on the left of the step

SRPRSs t¥PEN A WIS HGIIBE KSh AFia 86% t 18SILNG It d 1M
interface 2, a specification of a facility nodule

pS68et 8 theystsen dyiedll S@W-bdﬂes@ﬂé%b@?viae@i dh the

shows only five steps for convenience 10 o

FXPL DRt LAR, AR AOUPS wifed aCThddy BRABLES Jnfy 1RACH
step necessary for the bul k pharnmaceutical production

R5 PG Séh_ese-ag%_u%s & PRASYT b NDa SEBRCfeildddithn S4 £Pa
are providéd in the nodule storing unit 30. [0034]

i g:15+8h ' d l: [ S
f%%%%?%? ﬁ%@gﬁe§% g0 §ﬁé¢§9e£oﬁss%l%ﬁ?5¥?&. an

e in the reaction step which i

§%§PL§¥§9 %ﬁ . %h%ﬂ- téﬁfysf§9ei§t§ %@¥d¥jééh$gﬁience
se e Fig

election screen in tl . 4. The selection screen
OB RSO A Ao B A PR sl
each step necessary for the bulk pharmaceutical
production process, such as the measuring step, filling
step, are provided in the module storing unit 30.
[0034] Fig. 5 shows a selection screen for selecting
a facility module in the reaction step which is
displayed when the reaction step is 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 is 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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20 nodul e, etc. Checkboxes are provided on the |left of
each specification. Wen a user checks any one of the
checkboxes using the input ipterface 2, the facility
nodul e is selected. A user selects a facility nodul e
using the input interface 2, in accordance wth a 25
demand and budget or the |ike which are presented by a

20r ugh rekefuetient by Whitdh s weser the seleetidomourdlect
Cy-70001 18 24 has a function by which a user is

adlyl oweeh 1D geheatileamy ohei Igiguprositil £a &l 0icg groelipl of
facility nodules including a plurality of facility

1AW g Thep1 §ehegitiyor fuiidc i24i t paflsdeuUest heThaci ity
nodul e 5 sel ected by a user fromthe nodule storing

sdide3hn apdi £ PLaVird@sisi bdto 4 B4 & angt fomuaiutl e22.
[ 0035] The arranging unit 22 arranges the facility

sodided aag gubstromridie AWM st Orsp8ruAt w3 d A and
two or three-di nensional virtual space. Wen a pl ant

oSt rpet ypednthnee-d honad |y nanel y,

equi pnent units are stacked vertically, the arranging

[tbtyéésdlﬂ | fo1dvs; AL HE €RgdLARRS onaly M {4kl tﬁ@agsc?gity
e

I
Isplay 4, and arranges facility nodules in

mffte f@a&hhﬁi5%§%%rHHEEJ&HﬂiétytgngbeuEQti%O in a

provi ded wt connecting portions on"top and bottom

'&ﬁ§e %tgﬁf§§tdipé%s 'N%;"V%&@@des%éég.faﬁ&éhtx plant

nmodu Structured three-di nensionally,

T SEH 5B TR e A0 I kS 228t pnene
units are stacked vertically, the arranging unit 22
forms a three-dimensional 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 is 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, in the case where five steps: the reaction

step, solid-liquid separation step, drying step,
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created by arranging the facility nodule in a three 20

di nensi onal virtual space. [0036] Further, this
processing may be performedjgs an inner processing of
the arranging unit 22, hence a screen provided to a
user on the display 4 may sinply be a selection

screen shown in Figs. 4 and 5, etc. For 25 exanple, in
dries teasel aer enf kvepst epdiid-ne deaftsOParste€pn step, and
solid-liquid separation step, drying step, CY-70001

AYiny Ystad ) i 2aki parFoemedsaln dsld e 6li sepanatisest
step, and drying step, are perfornmed in succession, a

W9t Sed eed 81 ditgCmbidy el o £BEH, Seph WH@WJ§EEOf
use of the function of the selection unit 24. \Wen

t3ld ﬁﬁ@@iémtafneﬁel as 1 isAl agted 24 he @ieanging
unit 22 may automatically arrange each facility

ﬂ§5¥ﬂf%§rhéﬁuié§15§@ RledRl-tSRBCE&:hd N2t PENGRSE, vRit 22
hi ghly "conveni ent pl ant deS|gn support system 10 can

n%gy %ﬂ&w&@lésm? 8y rdsle veaara:rﬁaf/&mftyaﬁeauqf haviang
arrange each 10 facility nodul e by his hand. [0037]

ﬂﬁ f ﬁgﬁ @hgggcéll fﬂukﬁgeg%s%red'H%éﬂifdcoﬁgeﬁlent

ane, nmely, a floor o plant, the arranging

;i%nt Zc?eé;}"‘%{ Egﬁﬁg%?@ﬁfaf@e‘?ﬂ'ld mdﬁéeécﬁgev%‘%it%ﬁnce a

orm ng nsi o V|rtua space

%%'ég% §$9g|§h8nhg d%fgfwﬁ%$g QrEQB & each

nEHSIOH obj ect omever only an arrangenent

fécl ié@‘é%dgﬂg'B?Eﬂﬁs'§u3ﬁfsented to a user, the

[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 equipment 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, is 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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t hree-di nensi onal structure of each equi pnent is not
required to be displayed on the display 4. A plurality
20 of facility nodul es arrapged two-dinensionally in

an appropriate order may be di splayed on the display
4. [0038] The case where the arranging unit 22 has a
function which automatically arranges the facility
usedul eFor :xiegerd petlf abhwerathe iwni tmavyl @ raagenbhebe
25 facility nodules in a two or three-di nensi ona

aHirdniddd SPSESpbased 19N wiitputthd rose tde tRpubutomatic
interface 2 by a CY-70001 20 wuser. For exanple, if

dﬂﬂéﬁéﬂﬂdifun6995h¢st@@&I%ﬁuiét iy agedst relation of
appropriately with the use of the automatic arranging

St o t 1 HeNt Beve B ti@erad] Ut adeliatiam, ofhegaehe
position therebetween. In addition, when the 5

SR NY Wit 22 dees nRit haMme thee asi@FRbEGc arranging
arranging function in the first place, a facility

AR & Meyn b@heaﬁﬁi‘@ge%l%tcea,_n)’a postii phyWnbBulikRe néSe be
of user's operation of the interface 2. In this way,

a8 n M d agi A9, UBbL 123 JiRY, ihave e, gt gratiser’ s
arrangi ng 10 function, or have the function which

o?erraaptgleén aoffgﬁg' Ly emadie i t R %ﬂ@%@% USRE' S
The a

perati ons. arranging unit 22 prefer 1y has both

JANEHd 905 yn't BengbYL NG B AN dest 00nsupROLL Sysliem 10

y convenient to users can be achi’eved.

FRIE0F) Meale Y TBIG N 2 e
facility module with the use of user’s operations. The
arranging unit 22 preferably has both functions,
thereby tﬁe 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 is 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. 6 shows an example of a front view of a

three-dimensional design drawing. In the Figure, the

reaction apparatus module 50a, solid-liquid
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is conpleted. A conpleted design drawing is stored in
the design drawing storing unit 40. According to the

pl ant desi gn support systenpi0 of the enbodi nent, the

20 facility nodule 50 is structured so as to neet GW

by itself, and the nodul es 50 can be easily connected
together, therefore it is possible to easily ensure
stelpatr 4 thieo oX¥@r @l hgdappgn acarpInesu Ve t HOIMPc rfy8®4Q]1 iFag.ion
6 shows an exanple of a front view of a 25
dppaertlisrensidonal s5desi goldraviiingaid nséberktgone afderatus
reacti on apparatus nodule 50a, solid-liquid CY-70001

mbHu ISe PRI @) | AL dEYAG ARV At Au SOl €1 80b0e are
crystallization apparatus nodule 50c, solid-liquid

iSeRAtatd 08y agpak akUg a cTodW Jenﬁﬂﬂsl@nsiodrymg Bappar at us
nmodul e 50e are illustrated as the facility nodul e 50.

pHE- it & ©1 @R ar F%@wcltclaﬂn sISE & OPr BEEEESS iPf AGREUSrder

|n t he order the reaction step in the reaction

oaﬂop@}{@tyéa@e%hestégaarwnéd Hd &t dosepppatia@isdmudidl e
step in the solid i quid separation/drying apparatus

565““§?§P@+l9&M§Ba@é§§¥éﬂ¥bﬁ#é¥&iﬂgtB@ep in the solid-

cryst [1zation apparatus 10 nodul e 50c, solid-liquid

f@té@aa%epghgo and'acfﬁpy atd Oyl dnsgpakatsioen

ratus no ing step in the drying

é%?gyéﬁyfzgngh st 1@9%§ﬂ;2%??&@£Y1125%§0Br%@ﬁgf%tus

nerated In the steps are e transferred by

@4@9@@&“&%9 afﬁ aelsa{{&mgs 19t A d & dhes-

omin the or er o t eps

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 is connected vertically, while the connecting
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 50c is performed with
the use of an elevator.

[o041] Fig. 7 shows a right side view of a three-

dimensional design drawing, and Fig. 8 a perspective
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in Fig. 6, when facility nodules 50 arranged in a
plurality of tiers vertically, the connecting portions
are provided in the directiop in which the facility
nodul e 50 i s connected vertically, while the
connecting 20 portions are provided horizontally in
the Fig. 3. Transfer of the products fromthe
W G itk dsapepar abhaBLdnynag bappaiat uSaadilute mBRAules
to the crystallization apparatus nodule 50c is
seerdf negds W { hmhhe ¥se @f e el@vidé ©F ingSpb@@4bnsFidE all
7 shows a right side view of a three- dinensiona
Aesign d@ravindesand Erg oF A RESPLELENE cE¥mbRO0L 22
view of the same. Connections between facility nodul es
Rk @€ easihy rBRAe o iRy GRIeLsh Ngrpar triaens iafy
all facility nodules 50 are provided at the common
rRRA{d oy A9EmbRe seonRReatd NG POk d 0B 81 tachaeid ithe 5
nodule is forned so as to fit the position of the
109 portien ofr the adiAcedt« COYNhEERREt I N h
eac grd%pﬁof facility nodufgg. [ 0042] The%&pesentl1 eac
jnvent i pn n grdbed above in conjunction
iﬁéiﬁk?g EQ gé?ﬁ&h?% t efgof. The 10 enbodi ment has
ive I i1 tyd pd it Wyl
e {an]ger s?rorgeg ‘g%/g%‘p%’ér?ﬁﬁ%s?ﬁioﬂ thdars?ngét) e grt Ct %2}%
| ous LE i.Qns nBgs [ ' of
%%gy? 1nn89hghﬁékl%% dE%ﬁtﬁ?e o&?mgﬁqg gﬂ%ﬁgiathhe

Oor egol ng components a processes, an
éﬁggéiﬁgﬁ£oﬁgsagge%l%%JéH‘%E&%hy 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.
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15 to fall within the scope of the present invention.
| NDUSTRI AL APPLI CABI LI TY [0043] The present invention
can be used in a system wikgch supports a plant
design. 20 CY-70001 23 CLAIMS 1. A plant design
support systen1conpr|3|n§% nDduIe storing neans for
hol di ng nodul es of equip AfMSinstalled in a pl ant,
each of which is designed so as to neet a required
standard for a plant design by itself; and an
arrangi ng means for arranging a nodule read out from
the nodul e storing nmeans, in a two or
thfeeAMP&#@Foﬁ9519@|ﬂﬂmﬂoﬁﬁxﬁﬁﬁtgﬂ TPBP B &A1 9desi gn
support system according to claim 1, wherein the
rodub@u k¢ ostngimgamsand dogrivvbding modulles afhieduipment
are conposed of a plurality of nodules for each type
inst®flequipmanplaand tdectpl @antwdeshghssdppdrdnesysienas to
further conprises a selecting neans for selecting a

meet Mt gul ke thendHupsoffa npushesdedighheplaéelf; and
desi gn support systemaccording to clains 1 or 2,

V!ngfPaBQﬁnED%@d%éﬂfofgkﬁ§§@§n805dﬁo@ul@pwﬁéh out from
havi ng a ConneCtl ng portl on at a Commn pOSltl on for

the f? EYQ% amwégﬁﬁu 1np?AthtB9d e éﬁ@goﬁal

deS|gn erein a ant design is perforned by

Vlrtualaggg‘nce provi di ng nodul es of

2. The plant design support system according to claim
1, wherein the module storing means holds groups of modules
which are composed of a plurality of modules for each type
of equipment, and the plant design support system further
comprises a selecting means for selecting a module from the

groups of modules.

3. The plant design support system according to
claims 1 br-2, wherein the module storing means holds a
module having a connecting portion at a common position for

each type of equipment.

4. A method of supporting a plant design, wherein a
plant design is performed by in advance providing modules of

equipment to be installed in a plant, each of which is
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equi pnent to be installed in a plant, each of which is
CY-70001 24 designed so as to neet a required design
standard by itself, and bygconnecting the nodul es

together in a two or three- dinensional virtual space.
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designed so as to meet a required design standard by itself,

and by connecting the modules together in a two or three-

dimensional virtual space.
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