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Automated Acquisition of Constraints in Plant Layout Design Problems
Kikuo FUJITA, Shinsuke AKAGI and Hideto DOI

In layout design, a plant must be arranged so as to satisfy various conditions imposed by its components.
We have presented a constraint-directed approach for layout design of power plants by representing the
conditions as spatial constraints. The constraints are very important for realizing a suitable arrangement,
but they depend on the designer’s judgment. In this paper, we clarify the causality between constraints and
a plant configuration, and develop an automated acquisition system of layout constraints, by describing the
causality as production rules. Finally the constraints defined with it are used in the layout design of a nuclear
power plant in order to check the causality.
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temperature 200 [°C]

diameter 10 [in.]
pressure 45 [kg/cn?]

demine
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(rulel :
if (&eq (&get pipe radio-level) ’high)
(&>= (&get pipe limit-press) '20 )
(&>= (&get pipe limit-temp ) '100 )
then (&create-predicate
(: close areal area2)) )

(rule2 :
if (&eq (&get tank ’kind) 'store-tank)
(&not (&eq (&get tank ’'system) 'ws))
then (&create-predicate
(: strong-in-lower-part tank)) )

(ruled :
if (&eq system ‘'wl)
then (&create-predicate
(: strong-near-if-possible
(&get-association system
‘consist-of))) )

05 0J00oooooooo

gbobobooooooobbboooobbbooooo
gobobobboooooboobboooooobooo
gooboobobboobooooobobbbooooo

oo
43 JUOO0OO0OO0OUOOOO oooooob o
oooooooif —, then 0 O00O0O0O0O0OO

OoooooosSo000oooooooooooon
O00og rule2 googboboooboboooono
(store-tank ) 0000000000 (ws)OOOO
gooboobbbdoooobbobbuouoouoboboboo
O (strong-in-lower-part JOoooooooo
goon
gobbodobdouobbbooooouobboboo
gdgobobbbdoooobbbbuooouoboboboo
(00DDOO0OO0OO0)DODODOODOOODO0DOOO0OO0OO00O
0o0o0oo0oooo0ooo0oOoo0ooooooooa
0o0o0o0o00ooooooobooooooooooo
odno
0o0o0o0o0oooooooooooooooooo
0o0o0DOo0oDoOooboobooboooboooaoaa
0o0o0ooooooooobbooooooooooo
00000000000 ooooooooooooo
0o0o0Do0ooooooooolooooooooog
0o0o0ooooooooobbooooooooooo
0o0o0o0o0ooooooooooooooooooa
oooooooooooooooo

5 00 -00000000o0ooog -

gooboooooobbbooooooboobooboo
goobobbbooooooboooobbbooooo

(near-in-same-floor

(rhr-hx-a rhr-hx-b rhr-hx-c rhr-hx-d))
(near-in-same-floor

(rhr-p-a rhr-p-b  rhr-p-c  rhr-p-d ))

(close rhr-p-a rhr-hx-a )
(near penet-a charge-p-1 )
(strong-near si-p-a clv )
(above boric-t  (charge-p-1 charge-p-2))
(in-lower-part penet-a )

(near-if-possible c/v (ias-a ias-b))

06 JOOoOOoOoOoOd

O0oooOoooloooUoooUooooooooo
gboboooooobbooooooobbbobooo
goobooooooobobboobobobboboooo
gbobooobooboboooboobobobooo
O0000oO0ooooooooooo 10300000
gooobobooobobooooooobobbobooo
0000oooOo73200000000000000
oo e0000000D0U0O0OUOOOOOoOOn
O0000000000000 (0 2040)00000
gobbooooooooobbooobbooogoo
gooobbooobobobooooobobbobooo
goobobbooooboobbooooooboboo
goobbooooooobobbooooooboooo
goobobobbooooobbbooobobobooo
goobobbboooooobobbuooobboooo
goobobbooooboobooooobobbobooo
goobobbooobobbobooooobobbobooo
goobobbboooobobboooobbobooogoo
gooboooooobbbobooooobobbobooo
ogboboooboobobooobooboboobooo
gooboooooobbboooooooboooo
000000000 7700000000000000
080U0UipooUuooUoooUooooooooo
gbobooooooobbooooooobbbobooo
goboooooobboobooooobbbobooo
goobobboooooboobbooobbbobooo
gbobooobooboboboboobobobbobo

6 0O O

gooboboooooboobbbooooooooboo
goobobboooooboobboooooobooo
goobbobooooobbboooobobbbooo
goobobobooooboboooooooobobboo
gboboooobobobbobooooobbonoooo
goobOoboboooooobbbooobobbboo
goobbobooooobbboooobobbbooo



coobooooo0ooooooooooooo 3454

08 0000000 (@OO)

oooooooooooogoooo
oooooooooooooooocoooooo,o

Oo0ooooo0 ooooo0o0o0o0 o ooooogo

Ooooooooooooogd

o od

(1) boooo,O00,56528 C, (1990), 2286.

(2 Do oooO,D0O, 58547 C, (1992), 967.

(3 D0DDO0OO0ODO0,0000000000000, (1986),
oooo.

(4 000D000:0000000000000D00OOO0O,O
0 Al 00O,19900 O, (1990), 15.

(5) O 0O DOO Booch, G., Object Oriented Design with
Applications (1991), The Benjamin / Cummings
Publishing.



