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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, chericals, foods and the |1 ke. RELATWWHHH||“”|M||\
[0002] In many countries such as Japan, the UYS"AY

10 European countries, amEBiHRBIONtandards f or*159159*
producti on nmanagenent and quality control are set

f or t h PLANTIHVPES TENd SVRRORI tHS TRM AANR t MEERODN THEREFOR

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

nﬁ@ﬁgﬁmgﬁg Lrements and other requirenents to be
observe t% f%@%éuce drugs, foods and the |like of safe
and excellent quality and healthiness. In Japan, GW

f droallgs | Thealse sehopt edventibe delgdegitsd adi Ofstem and
and drug makers 20 nust conply with the standard set

f afdthdd WiMPeh[ 9008b rihenef ofedsigh faet ory1bpkaNkkd for
produci ng drugs 1Is required to be designed so as to

meatodine 84 andasd, ehefRaiRegarding phantg.f 9r ifoods
and(%heéfigls, 5validietycgnd safety o? t he Sroéugtlon

HAG, t d 25 quality control nust al so be taken
F%to care#ﬁ?PCY-70001 2

[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 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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consi deration. Especially in recent years,
consci ousness for safety has grown all over the world.
Hence, even in an industry in which no careful
standard has never been set &%, a plant design nust
be carried 5 out in consideration of suitable
production managenent and quality control, ﬁndha
pl on ccardance with the
B R R R M R | EE A
a 1: Japane Pat ent
E%f%%%%% =5 R PO 300068 B S BRI (L THRS World.
| NVENT 04 a pl nt deS|gn t hat
h Gvﬁ%l%&gt a‘]ﬁd%dgﬁr&ég‘%ﬁ’e ”D 1 Gt i Vel 'y FS%al "8¥ahdard

codAnd i gh, cost depending Opdo'%g%g%g' ggsﬁsncarrled

COI’]St ruction conpani e end avor

t
P e e ?gsuén bb%”‘iﬁf?é@?ﬁ@opﬂﬁ#aa%ﬁ@ent

k 2 |cal pl.ant desjign sti
r%%%}'\glfg?w%g% ?gd 8 ﬁﬂﬁl@yiﬁ 9. CFB@@ﬁPCted in
tians of ti-pur ose | ants that _
ngaqﬂgéd pn%ﬁf%?ﬁ%enggsﬁﬁ 6pé”bee ot %F@@g bt provide
|ur of types_of drugs, have grown in 25
%%%g%C%T égné% %CY?Eﬁg,mﬁé%ﬁg arr angenent oL t he
Cy-700 lities fers for each dr.ug, naker
and angéréa %@% f 58 PRGEL Fo s e FTepgh No.
T B ST For
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 of know how
is often [imted, and such a situation has sonetines 5
occurred that a plant design ;fbstantially has to be
carried out froma zero base. 1n addition to that,
such a situation has also occurred that the rel evant
know how is | ost froma nmaker or plant construction

Vs he f e, C.
Y B 2o R AN 0%, 2B Rearea for

ski Id1 B &QQEMEQH@Eoﬂe%g%Qzﬁiégggg €$%ﬁre§c8|%@£er For

desi gn has been conplete I'nspec 'S required

tQH%%(EHJ§§Q,OHErkggzgggmﬂﬁkb%kﬁéé?éﬁﬁté?%gﬁgl now-how

standard or not, as si gne ¥en " Y,
t [ tq : t e ried. . after the .
he iJyspes 19m19?éé QPQ S%%@Sﬁj f%ﬂatl?ﬁt%%§ Sometimes

overall design o pl ant een conpl e

(Becalors e deg 1. 0es 4 0 T e et 5 o0,

i nadequacy in a pa aci

casesi ddiouiver Abh design fasdo be reyjeued, whigh, 20

eads to an iIncrease in esi gn peri . .
{3000 T mspeenh Myest oo hos e Imge | RenLEte. 2
A e o B rEePR, 3 RS0 fitat o SarsEepREon
RVRRET o B vt ace 5Ty 8o PRYSO00E £ R BEET since
SYRROMLS A AN s dRSLEDy JRSRIAM: 98519 he skill of
individual persons.

[6006] 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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support systemincludes a nodul e storing neans for
hol di ng equi pment installed in a plant, as a nodule
whi ch is designed so as to ne J a required standard
for 5 a plant design by itself] and an arrangi ng neans
for arranging a nodule read out fromthe modul e
storing neans, in a two or three- dinensional virtua

il hi d
caantn L0005k 8 B a0t R g0 b G e %'ﬁgé?d
bysUJPqurttc‘eé fsf@mag}’x?l%@es edt %thiﬁge astP' ur al ' t%ﬁ‘ S, fE9F

nodul es necessary r1or construc

C%@Tﬁ%ﬂq‘ q&%émgﬂg %t%ﬁﬂ%&h%y d%ﬂ%fhe ??gglﬁsh%dule

t he nod eS|gn stan

J%%QQ§95§;QQ9§£?n$§eEQe %5%q; ung%%ﬁag? gFaﬁg@rd for

ducts 1 n a nodu ﬁ neet t S|g? ande
eat_reduction in
ecPIAae oAl o pENEESLATS: b FRLT S et or
T I t means
oRrieARS ﬁ?é%?% B dhstt P TR a g i ey ng

I 0. f f nt, The_pl ant
8&5?3%“&%5?&@% o e R e T e 28 el s8tig

SR IO Y S BP0y o
S R LN B A e o
%@%%g q%'“%%%Sééfor'T%cgﬁ%gsapgfura lgyhgk mo%ules
necessary for constructing a plant, and then connecting
the modules together. 1In 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 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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nodul e having a connecting portion at a conmon
position for each type of equipnment. A connecting
position can be unanbi guously. identified by
standardi zing the positions of connecting portions
whi ch have functions 5 to be connected to another
nodul e, for each type of equipnent. A connection

beloeran MM €3 gaeohﬁegj%gngﬂowieorwa igrg%%mmon osition

arrangi ng the nodul es adj ac y to eac er, en

aﬂay"gﬁgﬂrﬁbﬁ@rgkogqa%g%e%%hgeh e tﬂgiﬁﬁgiéfgg can

at the sane position aci ng each ot

Fyet Relamd N8, HOS1 L1 QB _fti%&%sannesy 094 %tfathﬂé r&egrg%tthe

required to be standardized in at-|eas

.t . ' f -
g?ﬁe@rlttlhﬁnsboéf p@bﬁﬂ@@t?%gﬁp@%ﬁ'q%sdgﬁﬁl#}h Hggge%ufuicrt]:éons

connectl ng conpon S Inclu a connec

pQ%“HQn_oﬁﬁgcgéénpgegngtﬂgggﬂ% llﬂnfogrgaﬁﬂetyge of

standardi zed in the 15 arrangement t’hereof . _

B i M T R o Y
aet® TR te L s PERRRANED suB Mo (1S Rl ePE R oo
S Ol 0L ST LB SR8 e

desi glactheral hop 2 BLALY pdesign | S, par OB DY LR (ener.

vance providing equip e’'insta

.which _is desi d t t
p%%Qkheg§d3§ﬁgﬂ¥£$1¥@58 OE;%2§%%% ) ingdgg{hgﬁgggs 2

require andar d tse
cPUBSOLA0 AT IR, LAOELACT ! By A OLne nesgne rrom
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, is 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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6 [0013] Note that any conbination of the

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

prEseidy i nv n h ich ¢ port a
pl ant eS|ggﬂ%$§eE??Ee 5? Ecg%gggqpf%b(%gdéHgo BRI EF

uﬂ%@ﬂéﬂ%&%ﬁ&EeEHgoQ%% é%ﬁ%l%é 0% ﬁ%gif%skgthn of the

dlagran1mh|ch shows the epsin a

desiHbn Fl Onvént$od dear @@dMB§*h§Q9P§c§ ztrUCt%r%hOf

a 15 plant design support systemin acco ance 9
e o

”r‘r?etkﬂfc?se@évie¥ems'y%%§nr gSt'__O?flrls%qugl | an

view of a facilify i ch

S@g%ﬁg exgggl 0 20 .sel screen on
each §%g% in thgobgféthﬁhaﬁhéggi AN ﬁ@tﬁg% Jlme“t of

pr S n~Flg. 5is a dlagran1mh|ch shows
atg%§§§¥%%aQ%c?é2§ﬁqéﬁﬁwh ch facility nodules in the

fet%tllﬁ” St %P:c%xedqu Spga¥§g p%%seél OfGnvSehr?tlor?,n a

exanpl e front v ew o

technlque 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
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7 three-di nmensional design drawing; Fig. 7 shows a
right side view of a three- dinensional design

drawi ng; and Fig. 8 shows a pe{spective view of a
three- 5 di nmensional design drawi ng. REFERENCE
NUMVERALS [0016] 2 input interface 4 display 10 pl ant
desi gn support system 10 12 receiving unit 20

Progessi Mg U0kt on27 Qt%rs%%glidrglg[ unit. .24 selecting unit

30 nodul e storing uni esi g%; drawi ng storing

Unit %qr?fg.acj. léﬁgwgrogg!fg g% %Il % rVaZI.Ck‘/\I 504ff| r?%l]éﬁe—zo

connect i ! porti _on cpn conne_c I ng p%r
SENR A PO PR B BEST M R
SeLLCISIOn S ERTAE B BLaghe-FT, U0 00 AL Al
dimensional design drawing.
REFERENCE NUMERALS
[001le6] 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 equipment 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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design of a plant for manufacturing pharmaceuticals,
the description substantially applies to plants for
manuf acturi ng food and chenic% products. The
val i dation steps include four steps: DQ (Design 5
Qualification), I1Q (Installation Qualification), OQ
(Operational Qualification), and PQ (Perfornance

Qﬂ%ls' fdrpac;f OQ)%l Qﬁg ?gr( gxg%g.\]ef%f(:t\(@% QQ% Iglcals,

perfornmed int ast .

d%%%f@ék%&ﬂﬁ%&gﬁfsLBEtéth%ﬁh%? f%ggapée Elcatr%or

requi red specification or tion spect

eh%n'uf%rctrl%1m§p§gbfil %ﬂ ¥oneldi daSi q)ertc%e%e {rlgd whet her

t he pl ant desi neet not onl equi renments

f Lam;an orde G%;De medf rﬂ?‘tleréis a' 85'158

standard of not . s VEeriFied
V\’_@%‘a'l rfiV%H 245, drg' ' ﬂx'sgr%éll%%;%l eog f%% d%%?,tgg
facﬁefr%;ftwa%%f‘f ?Péfﬁ‘%%t@%a“?{%% ﬁ%@&f Eofanai iy
i ¢ sant sl sy, g Y
EQQ%&fﬁe&r s{ﬁérfg Lo the drug maker. In the PQ

rious per ormances of the plant are conflrned by

CISBARAY T DufeoR e SRR bR B B
Féggg%$O (ﬁﬁka%%g7ga tgru%edﬂigg) s$g§££Y¢a%QSnPXr
the function specification, etc., or not.
Specifically, it is 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
facilities installed in accordance with the design
drawing are qualified. 1In the 0Q, the important
functions and performances of the installed facility
are tested. The DQ, IQ, and OQ 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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9 making it clear wwth a witten docunent that it is
guar anteed that products whic h nmeet the required
characteristics and quality are produced consistently.
[0019] The present invention ﬁ%OVIdeS 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

VRl Ok 2803 BREN SIURT R DRAFR BOLLIE S

the cost. [O shows ucture o

d%%é¥énéé£§”@@9£tp§¥§h%qg1%h ﬁu%éggancgr¥négé%gﬁllo

present I nvent1 on ["ant esign su

'%h%?gétéfhgkfégng 80&% 2 h%%lg q@ é%ﬁaﬁ?“&é? gﬁtly.
L

function to  support a

;48R TEILE s .ngd‘?ﬂ% RS Ph e Sy¥CeRana
et it a8Pre ™ "l Bty At Shadhi aston
hgh?go &:gﬁé%ﬁ%?ggﬁﬁg un%?s%?d(ﬂjléb%tﬁé §£8pd8§|§ﬁe
N T

The “af 6renenti o
ty, and other LSI of any conputer in terns of
hardware, and by a program | oaded into a nenory in

t f softwar Herein, a function hlock which is
Zg g%ﬁﬁeved%% a%%ﬁﬁﬁwﬁu?oﬁtfHSEBEF it 1@ gptant design

J8RBPLRE sy SNSH 167 £ LEcBuant? WS *00% 2LLNese
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 intc 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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Cy-70001 10 the art that such a function block can be
achieved in various forns by hardware al one, software
al one, or a conbination therﬁgf. [ 0022] The i nput
interface 2 is conposed of a ol 5 which can be
operable by a user, such as a nouth, key board. A
user nmakes a design drawi ng, while watching a screen

ditspd ayed @Wa£h§ughsﬁl%ﬁd%é%%ﬁ”%y&gir@béhge LORYL v eq in
d of a nonitor,

interface 2. The display 4 i s conpose

SHGH i, & fé%gdb‘\}rM%E@lwa%neajléaﬁee,cgofé&galrgog_%l)ngg or a

the present enbodi nent, the no orrng unit

hel@s, fragi {44 e qodubes of equipnent installed in a
pl ant, which are designed so as to neet a required

sty d fomp qrﬁplg@sirggepilaEES ;. ;E%?Wdo:szé%r\lﬁt %rtgol

standard may be a ‘statutory standar

1% rstandayd Q@%%!gga;;'i%&h%h@%"% how, 4,0 oEet &Bﬁthgokey

statutory standard o e nodul’e Storing unit

hel,ds-gr ouwps, - ! §Sam@{aggg?grﬁr%%%%§§gwhof]fg watching a

plurality of facility nodu each eo

28 R R i TRl onar P 6 h Whi & iR PhRRL e re

aiaeT RaT Y o Zowar oot S P AR MY Mo i € cdn
SSGHALTR WA U 4oe 0l A, LOORH AT a1 Y

be%%%ﬁn t01%6ﬂ%%“§¥§ggh{°£m808¥REkQLeehe 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

CY-70C01
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purpose plant. A plurality of facility nodul es may
CY-70001 11 preferably be provided in advance with
respect to all the steps nec 3sary for producing
various types of drugs, in order to enhance the
versatility of the plant design support system 10.
For exanple, in the case a 5 drug is produced by

p%ﬁ%@@@dﬁh h@e gkbgygg% Hﬁgﬁygghe w1 ﬁtkgn St%p%o all

soli d- Iqu|d separation step, ep,

t aratlon step, .
;Eﬁﬁ%%ﬁ%£%93¢§%e§g By % % stor g un|¥ 30> §ypes ©

r%HHl:ﬁd i, f%%ég]EE e%%%'k!t%jﬁyqyles IbééngS% E&e plant

10 a vance or exanpl e,

r%%cs Lgéaprt sggeg% qfy fagi "t& ules, having a__

Iur al |ty r €5Cti 68 apparatuses s
f I t .
S[‘%%%?Ssuﬁ@ TR e R RS R E AP R S

[S]
sSu
dth ke whi ch extend
froa e ﬁe%%?dprﬁ'ngééag pEUREC IR FLE SRR RN il
d
18504
'S h

r
th t I t hi facility
tlggtelpé I%)S(JS% SOl%la% glr’]l n e]qlLﬁfleﬁ% Iaaﬁparatlon
| d 20 dul _
PSR S iumhene R, ei%fr% & B TSt andane 1o
n

b¥ 'hﬁ%@c¥Q§§qgt?%g;E th%ke;& nd out | £t fgg each step in

nicating 'w i
r t|vely, a plurality of steps may be put
?%ggtﬁ% “in one facility nodule, for exanple, a

f?%bbSﬁy nnggkeexample, 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 ﬁort
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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25 may be provided for the solid-liquid o
separation/drying step in which the solid-Iiquid
separation step and the CY-70Q01 12 drying step are
performed collectively. [0026] “Exanples of an
operation perforned in the reaction step (hereinafter
referred to as a "unit operation") include §uppl¥ of
r Ay RIS @ds, o FECERVIAG R PREIALL ONy , QPgration o
supﬁﬁ?&%g pu?i?iedgmater, tenperé?gr% y

| ng@Ase/ degr,ease opesat Lgn, ar re :
rggjct i]e(;n/i ncrease %pér a%ﬁoﬁ?ergﬁzf#mn|pterr?fgoe%m%ﬂrérel.
0 i 4 LEri r.atiqn, nsf er _operati.qn,

M R A i S T L e I

o] o! ndard i rived from or_the .
aﬁjﬁ%%@%ﬁﬂéﬂg%gg% %Elg g}éfodfheavgané?gegéa §$crrie§(§dwmg
b [ 0027 ical ' t andard. cequi res the

o oa e ) R5T B Bvine oot Ry m#&%{ Water,

e b rated by corrosion of or

eﬁ%{gon #rdﬁ?aﬁé?ggggggﬁ%ﬁé%ﬁﬁﬁwﬁﬁﬁE% tappabPafasure
units ) . T0: rvival of raw naterial or
gg%%?%ﬁfgﬂjg £%9%§9%r§ S%F%&ﬁg“téjéﬁé%r?bﬁrPﬁePhgurge

va| f_ra -1 al . 20 3)_ To_provide a .
O o AR ECLE! gRU9RE 0, U2 PLOYEEE Bperacion,
adjuust menti. 4).To PLovi g 8,function 1o, appropriately

control  the pressure ad1u§§

the

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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5) To prevent a contam nation of the inside of the 25
equi pnent by nitrogen purging; 6) To provide a
function to appropriately stiﬁ' Cy-;0001 13 7) To
provide a function to appropr'%tely cl ean the system
by CIP (Ceaning in Place) or disassenbling. [0028] A
facility nodule is provided with a block structured

with steelpd ranes: 4o g rRARES. JHhat, E%ﬁngﬁg?ggtﬁ%gﬁggggn

t hese design standards. The pipes an

i@%%m§§¥kéﬂ‘ﬁ@ecPbpq%iegWiﬁ§“£ANE¥gc?ﬁ2$%i%g&gsse%g%ing.

arranged in appropriate positions

=500 {8 U Sesd g SRt CroTBLe ol . 4018 o

accumnul’ate on the pi 8ucts, C

hisRdel «af}y APRS OPK g&seit @R il mi%eingf&%g{ggt b

the dust enters the equipnent unit. Feason
S

0
i t ' all t it t hat
pbB%%lé”M%i%%egggaglPgﬁggn %45%%$%§§.p%%e:é¥b%s hd

t he dust enter e equipne Uni t

eﬁ%%ﬂg %%%?ﬁ Qfguﬁnggﬁl%% EEFtHhP%?%ﬁygkggéézgagipment

t her eby preventi ng contam nation by e

. f.aci_li dul e i L
SHR?E@”E%C Fqgigegpyéggﬁﬁy1?ﬁ%§§%§§%ﬁ%§gt%§51tlons of

preferably defined no S

SHAACHES, o Lsky PLECS e BRL.AUCLS o (B ALKE, Ol

also the materials rFéo

i .of 20 facili dul e.
COBTERE B 0L 2 LOBEAUEIACE 8L 20 TAELIL VR S
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CRigel AL BT S ME LEPRLYERST i cno
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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arranged in the stage preceding the facility nodul e
50, a second connecting portion 56 which transfers a
25 product to still another fﬁgility nodul e arranged
in the stage subsequent to t facility nodul e 50, a
pi pe CY-70001 14 rack 52 with a plurality of pipes,
and a sub pipe portion 58 which connects a plpe in
t r 5 ' u |
I o A e%fa%ﬂpnem PR

s@dhatod heg 5,6ush EB%B%%Q Alt{Fg ﬁetﬁggF rack 52

equi pnent unit 60. In , ditectio

aryiow ofpeach; s eH\:pﬁn;r& 6t0he ?l@% pro%é]tEOEZ 5§s

shows whether the sub pipe is

eQ%%@Hyﬂed”Héaﬁg 9EOROEhre% daﬁyﬁpgr&EQ£h§Oegng@%¥ the

unit 60. In t'he exanple of ure

ar.at us.
%@ﬁ%ﬁgﬁwﬁs@%ﬁ&%%@wm&w 2

periiy on a%ﬂ$%Q9fP88t98ﬁl%fo%nf%&t%ﬂf %y aCI |Pypf§e in

equi pnent in't sanme rouplff ract
I of , t he
TR B WS MOPELLAOROLONe el oLl By pyoe i

56 - di ||
R e e R ”afnat% R %‘f%%aayleeval
59r%&h%ﬁ‘”é%ﬁﬂ ﬁ@ Ehg %b angnsé one e %fg%étﬁgaz

t he second 2 nnectlng porti on
fEQ Q@ﬁ %9&? é@héﬁgthU% e%%efgbgggzgggondreactlon
con ctlon port

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 d1l
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. 1In 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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are the sanme for all the facility nodules 50 in the
sane group of the facility nodules. In addition, the
hei ght of the second connectiTg portion 56 fromthe 25
bottom of the facility nodul e 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

SafRe SHME cLHRSELiR ?%ﬂﬂ’&ﬁ §§3§§§t%98 Bgﬁglonéo are

54. Standardization is require e perforne
betwaen st he fi Estseonpeq te'a&qn%og apd the
second 5 connection portion 56 ardlzatlon IS

o@ﬂénd§¥ﬁﬁf§g%bﬂ %ererﬂéiyl éﬁ“&&h? QQ?Eorgid between

arrangenents o rst c |ng porti ons

t%esafrier_&w&pm@éctﬁﬁgk l%%d%* SindV8%e secon

standardi zation IS re e p03|t|ons ang t he

| el A Angeent $,af sihe §€898g gﬁz%%%%ct'g‘gon

portions 56 in the same gro aci

t 10 of
thegérggg%ggét péggﬁtq%%'aCIEFQQQg d%%?ier]ggﬁgfsfnts of
d 1 u
e K snstt e a%'e.rg 2ygl B3 of
e

C%%@%¥|€¥J#?§&igg fr&f%%he @ggggrd ;3G (gn {E e quired in

l
facilit and e Tnner structur

e
sthgngpt .o 11 ot 10 fr o The 1Skance, .o
S

Ween one si fa
rt not_ ne
%%E‘t“%ﬁcr B aaeEShaver, tr ® &ee'sgﬁ'?%% S al SF et

modules. According to the plant design support system

anhhy,
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 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.

[0032] In another group of facility modules,

connecting positions are standardized. In the bulk
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standardi zed, it allows connections between facility
nmodul es to be easily perfornmed, since the one side of
a facility nodule can be arr?gged at a predetermn 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

pr%@%ﬂdégh549§f3éroﬁﬂ%t§ %ﬂgég %here Osteps proceed in

predetern1ned or N most cases

cgn r%%%mWMm%%&@ne%@%

per orned y sinply arrangi ng the facility nodu

agkﬁ&. tf&hgaQQtQEgﬁrfgéyTy% tm%&ﬂlggrg?lg n%gEQly

e p05|t|ons of "t he "connecting por

% f&y gbﬁﬁ&20|“ﬂﬁﬁ lé? a%acgff£n6d9§§H%§

t he cti ng por I'S connec

a@%g%%kgﬁg i% %%%h”BQH' arranged i n gﬁe?ggsge%hg%t in
|

O
sta secon conne IOﬂ port

Snv'hlllcha'{qut :t:gosié‘f{;h'st ggm%%%l E:oar{r{]eac erg% ﬁa%gf_ons for each

subsequent ditio
EERE & e S N
Coocstovs oS LR P ol g LR
CORLID B8NP IR LUP LA TR s i
R N e S W b
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. 1In 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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20 made by sinply arranging facility nodul es adjacent
to each other, therefore the systemis available as a
hi ghly conveni ent desi gn support tool. [0033]
Referring back to Fig. 2, the selection unit 24

di splays a sel ection screen for selecting the 25
facility nodule 50 on the display 4. The selection

S I nt di a
CBTSTY # h PLo Rl SAh A, Ry

be s Rl ayed y HPoR %B@%‘.Llé%t‘)fdet Z%rplg.g%%%?%lggstem 10.

support system 10. shows

S@l%_;“'@%k‘?t%@%‘rl'gxﬁﬁb(il% o&ach sséleepéti Ispig ng in which

pharmaceuti cal production 5 process 'S

Caach hoxgss arg provihded ot céueé caOI %Egdﬁ‘é%eon

names. When a user checks any

| pleydace & &é@f&ygacatw@aﬁf Pexe gar_let rofmdg 8 on the

used in the step is

sheus @@3&ﬁév§%§$e9§mggr c&ﬂggnleg%% (ﬂﬁCksi%nyeg8ﬁ

expl anat i on, groups o acrlity no

R rRoR A e e T
"’“f%C%%‘%&EO%%%“%%??SE*‘Eé?*eegn f”é%r 12e et la%’%?i] In
ekt s, 8 LB LSRR, coppgnsence

I cti
PSSR e it B sl o areen

di splays speC|f|ca i'Mes

each step necessary for the bulk pharmaceutical

U)O O}—'

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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the reaction apparatus, nmaker, price of a facility 20
nodul e, etc. Checkboxes are provided on the left of
each specification. Wen a USfé checks any one of the
checkboxes using the input interface 2, the facility
nodul e is selected. A user selects a facility nodul e
using the input interface 2, in accordance wth a 25

denmmng and Wiogr fyh%hll'clﬁe V\’hd Ceh:halrse \gg&egok%e%ect

drug maker (client). I'n this way, |on uni

C¥n(0QQLk 18 + 24 Hag1 8 % %ﬁ@'ogf%%\mq r%f%yffE odulFs

all owed to s€lect any facil rom a

f@?ﬂ |l'u@&r{|$®'§f rhpekud un| tf% lll‘irgldlr&é/d ?%SCH‘}%Y

nmodul es Tectio s out actlity

n@@ﬁ%%éi&%ﬁJﬁE@dZ?yréa8§e%u%r%m I?% dU|e Sta ;.

unit , and provides It to the arranglngyun?

[9Q§%ktEnﬁgﬁéﬁ?ﬂgé89 e bE %g e %§.§€§E{§§gh'ﬁﬁ gO, and

nodul e rea ron1t Gl 85 oring un
tg?_o%dteiy a8 ddém{‘@éogé %%a' l%a% Wen a pl ant
is structured three- ns ona i nanely
Al t ica arr
SRS S A Y stk
tﬁgdqﬁ%mf@%] du@ngrgﬁrﬁg ?%od ﬁlllﬁ%dgﬁg¥g3§%én35hgn a

space case aci
g.p ns on top_and bott
ed
re
S1

PLRY GR0 WA AP GONDEENL 00,0011 ST o408 s
?Eg?éﬁgggtd%‘é; %?égrgdmgg %ndlqenSIQ%giy} equipment
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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draw ng which is easy to visually understand, can be
created by arranging the facility nmodul e in a three 20
di mensi onal virtual space. 336] Further, this
processing may be perfornmed as” an inner processing of
the arranging unit 22, hence a screen provided to a
user on the display 4 may sinply be a selection

S%ﬁ%%&éﬂﬁW@btf?EigﬁeF4 %Qq - 18L& gogegg{a%ég@ 't 31 and

the ‘case where five s e re |on <

soldydnld Qi segegabg%o%%lq 3{ vg@@cé; EPon %_ e

crystal l'i zation step, so 1 qui d” Sepa

S%%Qeéﬁ@ df&éf?é?%eﬂod%ﬁ% %ﬂﬁd | D SUCC%%SI%%rﬂ§e of

user selects a ac% %tep,

U%%e“fuﬁ&%cﬁr’t‘”&%' Qﬁeofsetlté% ‘Cil%l EGd O’P %2' tarvﬁéal%@l ﬁgT

all 5 facility nodul es are se ected,

u%b%l%%t?“ﬁbfW%???%kgal%ﬁé@fég] eaChrgggééhgaunlt 22

nodule in a | ant SpPace.
Esg?cﬁ.%%”f?ﬁ%%lgpgﬁﬁé@%i'ﬁ%%giﬁ” +§%§r§18§"ﬁ%a3?ﬂga
S PR A ol
5%??%52%%.% S0 Hhoth a8l 2y ALagRIE58 Mo o

facmng., tudi teosi opgl V'fw%[eldmgatoa 3175pe2 each

facility no e unit r1s structur
dicgen §H%@m &ufe byhgwgvgahd en only an arrangenent

[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, 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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rel ati on of equipnent is presented to a user, the

t hree-di nensi onal structure of each equipnment is not
required to be di splayed on tgg display 4. Aplurality
20 of facility nodul es arrangéd two-dinensionally in
an appropriate order may be di splayed on the display
4. [0038] The case where the arranging unit 22 has a

f ungti on puhi @magggat% al Ly aLranges, %%Jla&g'caxtﬂm be

nodul es, is descri ove. may arrfan

Zéﬁfgﬂéé&yéﬁ@98£§§ LB1% 1,14 yOr ﬁéﬂ %%f%gepﬁ%oggkomatlc

vi rtual space base on 1 nputs rom e 1n

"yfygﬁﬁfh BYnar 1 GY; 7Q9Q1, %Qu§5¥3 égquféggprelatlon of

the facility nodul es can not be

a%@%ﬂiﬁégf%ﬂﬁwEﬂekgge%%%éﬁ t?%rel matdc %@Eghng

functi en a user adj us |on of

p%?ﬂ QQB§P§ eHoe%” @ynﬁéénntﬁgugﬁégm%glc arranging

arranglng ni t oes ' “haveé the ‘autd

a%gﬂgﬁf&h.ﬁgngﬁéoglkga E?acerSt @ cfﬁléyzﬁgngt gy be

e may arrange any position

rlf%%r é)fpeéﬁ‘% ggiggl%ge‘dlt rfaceu%or%f lggle% ]

the arranglng have

GRG0 | 00 IR0 el VGl g Loy
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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 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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facility nodules in a virtual space, a design draw ng
is conpleted. A conpleted design drawing is stored in
t he design draw ng storing un%& 40. According to the
pl ant desi gn support system 10 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

PR R S G 1R O el ageien
éﬁﬂ@%%@HEQ%ﬁgQ#S gbca fr'ﬂd\ﬁ t%%p%?ation Fﬁ aratus

t hr ee- di mensi onal design raMAng ure,

r %%%tdl(g] ?(Pc?ar Hsdggqglgpa?)g)%rastqjé Srrééitgg e_ Z.%%Ol

separation/dryi tus nod

crSUa FaL4 O, eRRaralys qodyle, S0c. o ol L YR

separation apparatus and drying ap
TR el DLUSLERLES, 330 LU IO 810 v
S5l e e
ot e B0 er YAt AP oM o Srdp o et oF SRPERE oo

cry i 6 st
I t | 50 [iquid
cpistal gsﬁe%f{%.%ﬁ?fa &par%D Rl bl
) n e r
ggggratusjg%ﬁyh géngva% l %ﬁil{?%tbpgdaépg%atus
! transferre )
spaBraled o the shers e Saply Lanelelrod B, corso-

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 froﬁ 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.

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

dimensional design drawing, and Fig. 8 a perspective
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15 top to the bottomin the order of the steps. As
shown in Fig. 6, when facility nodules 50 arranged in
a plurality of tiers vertica &% the connecting
portions are provided in the“direction in which the
facility nodule 50 is connected vertically, while the
connecting 20 portions are provided horizontally in

tQ?I_ gri %‘f :ljclhde Tgﬁggf erCc?rg ég‘celgr od %veferno ej[ %Orgodules

solt separ ation/drying apparatus nD

tQnt tal l t d 50
ot %?fﬁe”ay%%/ hE8L8RgPORRRE) SuTR S ek opeg ot a1t
de f t d I
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th bet f I t
S N
| ddt I 50 ded at.th
pBSan. S %orrre&c%%naa. g f%é?t“tlhoeﬁ poé"satréa."r%’?‘%

I f d t.h t f ot
E‘é‘%ﬁa%ﬁtﬁlgnia”fr%sgg?érhﬁhsdﬁgaa% S Erpareaty in each
aach gr % I|t§ Endules [0042] The present

SHPIO has %%yd%g Fi-b&8 above |n conJunctlon

di ts th f. Th
bé?é 421 g e oo F {08, Pac: B eTaE - 1Ege

be. under.st ood b erson, . skilled.in,the ar hat
RPN b e Y the g b mak hBRg oS  The
theb%%&n% ql gggngﬁvggdsolely 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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processes, and all such nodifications are al so
intended 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 which
supports a plant design. 20 CY-70001 23 CLAIMS 1. A
pl ant desi gn support syst mhADHPri sing: a nodul e
storing neans for hol ding nodul es of equi prment
installed in a plant, each of which is designed so as
to neet a required standard for a plant design by
itself; and an arrangi ng neans for arrangi ng a nodul e
redd ouf fPrlemt tdes hpuubepsboti By seans;onpy as tmg: or
t hree-di nensi onal virtual space. 2. The plant design
suppooidusystemategrdeagst doel diohdihg whedel @st B€ equipment
nmodul e storing neans hol ds groups of nodul es which

insaka leemiosed piaatpl veahi b ahimdul £s4éoigraehsbyps to
of equi pment, and the plant design support system

mee&u%tmﬁ'uﬁ@ﬂ@réﬁﬁﬁdéraek%&t%n%ﬂﬂﬁﬂuﬁééﬁ §ebgcﬁh§%l%; and
nndule(%ronwthe groups of nodul es ant

deghon rSURRAIg %{ésgﬁg‘ 989059"1:%9@&910% ? %cm"uﬂ'eo egd out from

wherein the nodul e storing nmean nodu

h rtion s ;
BBk SIPEE b, o, i an .
virRLANt s%easéé?.” wherein a

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 or 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 1is
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pl ant design is performed by in advance providing

nodul es of equipnment to be installed in a plant, each

of which is CY-70001 24 des%?ned SO as to neet a

requi red design standard by self, and by connecting

the nodul es together in a two or three- dinensiona
desjigrtahlsspagset oO¥e@®0@1 required design standard by itself,

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

dimensional virtual space.
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