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T h e  p r e s e n t  i n v e n t i o n  r e l a t e s  t o  a  t e c h n i q u e  f o r
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1 0  d e v i c e s  i n s t a l l e d  i n  a  p l a n t .

BACKGROUND ART

t  0 0 0 2  l
A n  e x a m p l e  i n v o l v i n g  s t e a m  t r a p s  w i l l  n o w  b e  d e s c r i b e d .

' l - n  m ¡ n ¡ n a  ¡  l ¡ r o e  o r o r r p  6 f  S t e a m  t f a n s  l r e f e r r e c l  t O. y r \ ! v ! v ! ! v v

1 5  h e r e i n b e l o w  m e r e l y  a s  " t r a p s " )  i n s t a f  l - e d  i n  a  p l - a n t ,  a

m e t h o d  h a s  c o n v e n t i o n a l l y  b e e n  a d o p t e d  i n  w h i c h ,  f o r

e x a m n ' l  e -  m a n a o e d  f  r ¡ n  N o s .  1  t o  2 0 0  A r e  s e l e c t e d  f r o m  a

^ r ^ , r n  a t  1 0 0 0  m e n ¡ o e d  f  r a n s  f  h a f  â r ê  a s s i  o n e r i  r : o n t r o f¿ v v v  r l l q r a q y v v  L ! q I / J  L ¿ l q u  q ! u  q J J r y r r ç v  ç v t t

numbers  1  to  1000 ,  and  each  o f  t he  se fec ted  t raps  i s  t es ted

20  fo r  ma Ì func t i ons  i n  a  pa r t i cu la r  yea r .  Managed  t rap  Nos .  20 I

to  400  a re  each  tes ted  fo r  ma f func t j -ons  i n  t he  nex t  yea r ,

a n d  m a n a g e d  t r a p  N o s .  4 0 7  t o  6 0 0  a r e  e a c h  t e s t e d  f o r

ma f func t i ons  i n  t he  yea r  a f te r  t ha t .  I n  o the r  words ,  a

method  i s  adop ted  i n  wh ich  pa r t i a l  t es t s  a re  pe r iod i ca l l y

) 5  n e r f n r m o d  l - n  l - a q f  n n l r z  S O m e  O f  t h e  m ¡ n ¡ o e r ì  t r a n s -  a n d  t h eL q ¡ r q Y v v  L L q t ) ¿ ,

p lu ra l - i t y  o f  managed  t raps  sub jec ted  to  the  pa r t i a l  t es t  i s
q o r l r r a n J - ' i  : ' l  I  r ¡  r n J _  ¡ l -  a r l

t 0 0 0 3 1
When a  mal func t ion ing  dev ice  is  de tec ted  in  a  g roup o f

30  tes ted  t raps  be ing  hand l -ed  dur ing  each cyc le  o f  par t ia l
f  aq1_ i  n r r  the  mal funCt iOn ì  ncr  I  r ¡n  ' i  s  ren ' l  a r -ed  ôr  rênâ i  red  Tn

c a s e s  i n  w h i c h  a  c o m p r e h e n s i v e  t r a p  m a n a g e m e n t  f o g  ( e . 9 . ,  a

m a n a g e m e n t  d a t a b a s e )  i s  c r e a t e d  s o  t h a t  a  t e s t  r e s u l - t  i s

r e c o r d e d  f o r  e a c h  a n d  e v e r y  m a n a g e d  t r a p ,  t h e  t e s t  r e s u l - t

3 5  f o r  e a c h  t r a p  i n  a  g r o u p  o f  t e s t e d  t r a p s  b e i n g  h a n d l e d

DESCRIPTION  DEVICE MANAGEMENT METHOD, ANALYSIS SYSTEM USED FOR THE
DEVICE MANAGEMENT METHOD, DATA STRUCTURE USED IN MANAGEMENT  DATABASE,
AND MAINTENANCE INSPECTION SUPPORT APPARATUS USED  5FOR THE DEVICE
MANAGEMENT METHOD TECHNICAL FIELD  [0001] The present invention relates to a technique
for      managing a large group of steam traps, valves, and other 10 devices installed in a plant.
BACKGROUND ART [0002]       An example involving steam traps will now be described. To
manage a large group of steam traps (referred to 15 hereinbelow merely as "traps") installed in a
plant, a method has conventionally been adopted in which, for example, managed trap Nos. 1 to
200 are selected from a group of 1000 managed traps that are assigned control numbers 1 to
1000, and each of the selected traps is tested 20 for malfunctions in a particular year. Managed
trap Nos. 201 to 400 are each tested for malfunctions in the next year, and managed trap Nos. 401
to 600 are each tested for malfunctions in the year after that. In other words, a method is adopted
in which partial tests are periodically 25 performed to test only some of the managed traps, and the
plurality of managed traps subjected to the partial test is sequentially rotated. 
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d u r i n g  e a c h  c y c l e  o f  p a r t i a l  t e s t i n g  i s  a d d e d  t o  a n d

r e c o r d e d  i n  t h e  m a n a g e m e n t  d a t a b a s e .
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T h e  n r e s c - *  - * ^ r  ' :  ̂ â ñ +  h ¡ s  n r e r ¡ i  n r r s l  r z  n r o n o s e d  a  s t e a mf  l r u  y ! ç J c I I L  A I J I J I f , U A I I L  l r q O  y ! ç  V  r V U O ! y  y ! V y V Ð ç U  q  J

t r a p  m a n a g e m e n t  m e t h o d  ( s e e  P a t e n t  D o c u m e n t  1  b e l o w )  t h a t  i s

s ê n â r a f e  f r o m  t h e  a b O v e - d e S r - r i h e d  m â n â o e m e n t  m e t h o d .

A r - r , n r r . l  - i  n r r  l _  n  1 _  h a  n r n n n q a d  m a l _  h n r l  _ a l  I  f  h a  m ¡ n ¡ ¡ a À  f  r : r- . , i  m a n a g e o  L r d p s ,

i . e . ,  b o t h  n o r m a f f y  f u n c t i o n i n g  t r a p s  a n d  m a f f u n c t i o n i n g

t r a p s ,  a r e  c o l l e c t i v e l y  r e p l a c e d  w i t h  r e c o m m e n d e d  t r a p s ,  a

n e w  t r a p  m a n a g e m e n t  l o g  i s  c r e a t e d ,  a  c o m p l e t e  t e s t  i s  t h e n

ner i  od i  r -a ' ì  I  \ /  Ðer fo rmed to  de termine whether  anrz  . t_  ran  ' i  n  the

e n t i r e  g r o u p  o f  m a n a g e d  t r a p s  ( i . e , ,  c o l l e c t i v e l y  r e p l a c e d

f r a n s l  i s  ô n e r - r ' i ^ ^  r r r ¡  o r  h a s  â  m â ' ì  f r n r - . l -  i o n -  f h e  t e s tL r q y J  I  L Ð  V I r ç r A L f I I g  I M l t t A I f  y  V r  r r q Q  q  r L L q f  ! U r l V U f  V r r t  L r r ç

r e s u l - t  f o r  e a c h  o f  t h e  t e s t e d  t r a p s  h a n d f e d  d u r i n g  e a c h

r : rz r - ' l  e  o f  r -omn ' ì  ̂r ^  r ^^È ' : ' ^^  t  S  added to  and recorded in  theU V U f , ç  V !  U V l t T V f ç L ç  L ç ù L ] I I l - ¡  I

l . -  r ¡ n  a n m n ¡ f  
' ì n n  

( i  ô  l -  h a  l n n  i  q  l r n r l : f  a r l \  = n Ä  :  f  r ¡ nL ! A y  I L L O I I O 9 ç I t t ç f l L  f U V  \ f  . g . t  L I I ç  r v Y  I Ð  U y U O L E U / t  A I I U  e  u ! q y

t h a t  h a s  b e e n  f o u n d  t o  b e  m a l f u n c t i o n i n g  i s  r e p l a c e d  o r

r ê n â ' i  r e d

I  P a f  e n f  f ) o r : r m e n f  1  L T a n a n e s e  T , a ' i  d - o o e n  P a t e n tL  L  s  e v r r

P u b l i c a t i o n  N o  .  2 0 0 2 - 7 4 0 7  4 5

DISCLOSURE OF THE ]NVENTION

P r o b f e m s  T h a t  t h e  I n v e n t i o n  I s  I n t e n d e d  t o  S o l v e

[ 0 0 0 s ]
However ,  bo th  o f  the  convent iona l  management  methods

d e s c r i b e d  a b o v e  a r e  s t i l l  i n a d e q u a t e  a s  c o n c e r n s  t h e  e x t e n t

t o  w h i c h  t h e  d e v i c e - m a n a g e m e n t  r e q u e s t e r  ( e . 9 . ,  t h e  o w n e r s

a n d  o n e r a t o r s  n f  ] _ h o  o r - n r i n m e n t )  - â n  ì - r e  s a t i - S f i e d  w i t h  t h ev \ . 1 9 ¿ y ¡ l l v ¿ ¡ u /

m e t h o d .

t 0 0 0 6 1
I n  v i e w  o f  t h e  a b o v e - d e s c r i b e d  s i t u a t i - o n ,  a  p r i n c i p a l

o h i e r - J -  n f  f h e  n r c q c n J -  i n r ¡ c n f i o n ' i  s  t o  n r O V i d e  a  d e v i C ey ! v u v r r

¡ a n a n f  r - a ¡ r . * . i ^ , , ^  f t r  ^ f  . ; a n  b e  U S e d  t O  O V e r C O m e  t h e  a b o v e -r L r o r r a 9 E r r r ç 1 r  L  L ç \ - 1 1 1 r r L 4 L r ç  L r r c r  L  L

d e s c r i b e d  p r o b l e m s  i n  t h e  d e g r e e  o f  s a t j - s f a c t i o n .

Means fo r  So l -v inq  the  Probfems

3 5 [ 0 0 0 7 ]

[0003] When a malfunctioning device is detected in a group of 30 tested traps being handled during
each cycle of partial testing, the malfunctioning trap is replaced or repaired. In cases in which a
comprehensive trap management log (e.g., a management database) is created so that a test
result is recorded for each and every managed trap, the test result 35 for each trap in a group of
tested traps being handled  during each cycle of partial testing is added to and recorded in the
management database. [0004] The present applicant has previously proposed a steam 5 trap
management method (see Patent Document 1 below) that is separate from the above-described
management method. According to the proposed method, all the managed traps, i.e., both normally
functioning traps and malfunctioning traps, are collectively replaced with recommended traps, a 10
new trap management log is created, a complete test is then periodically performed to determine
whether any trap in the entire group of managed traps (i.e., collectively replaced traps) is operating
normally or has a malfunction, the test result for each of the tested traps handled during each 15
cycle of complete testing is added to and recorded in the trap management log (i.e., the log is
updated), and a trap that has been found to be malfunctioning is replaced or repaired.
[Patent Document 1] Japanese Laid-open Patent 20 Publication No. 2002-140745 DISCLOSURE
OF THE INVENTION  Problems That the Invention Is Intended to Solve [0005] 



1 0

1 5

20

25

30

( 1 )  A  f i r s t  d e v i c e  m a n a g e m e n t  m e t h o d  a c c o r d i n g  t o  t h e

p r e s e n t  i n v e n t i o n  i s  c h a r a c t e r i z e d  i n  c o m p r i s i n g :

.se  I  ec f  i  r ¡e  I  rz  oer f  o rmi  no  a  s  an  in i t ia l_  overhau l  e i ther  ay v !  !

^ ô m n l  a f  a  n r z a r þ ¡ i 1 ' ì  f  o r  r e n l  a c i  n o  w i  f  h  r e C o n Ì m e n d e d  d e V i C e S  t h eV V ] L I I  I V \

e n t i r e  n u m b e r  o f  d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d

c l e r r i  r - e s -  ô r  â  n a r l _ i a l  n r z a r h ¡ r r l  f a r  r ê n â ' i r i n n  ^ r  r a n ' l :v u  v  r v ç o  r  v !  q  I / s !  -  - r * * I  - L I l g  O - f  . f  e p J -  a C l - n g

wi th  reconmended  dev i ces  on l y  those  managed  dev i ces  tha t  a re

ma l - func t i on ing ;  subsequen t l - y  pe r iod i ca l - l y  pe r fo rm ing  a

r : o m n l e f e  f e s l -  i n r ¡ o l r r ì n o  f h e  e n t i r e  n u m b e r  O f  t h e  m a n a o e c Jr r u t r l v v r  v r  L ¡ ¡ v  ¡ t t q r r q Y v v

d e v i c e s  t o  d e t e r m i n e  w h e t h e r  t h e  d e v i c e s  a r e  o p e r a t i n g

n o r m a l f y  o r  h a v e  a  m a l f u n c t i o n ;  a n d  r e p a i r i n g  o r  r e p l - a c i n g

\ , , / i th  recommended dev ices  any  dev ices  found to  be

m a f  f u n c t i o n i n g  i n  e a c h  c y c l - e  o f  t h e  c o m p l - e t e  t e s t .

f n n n a l
L v v v v l

S n c r - i  f i r - ¡ l  l r ¡  : r - ¿ - n r r l  i n r r  l -  o  l - h i  e  ¡ r r r n r r o m a n . i -  l - l r o
t  

q 9 9 V ! V r r t y  u v  u t r t o  q ! ! @ ¡ I y ç r l t g l ¡ L ,  U I I ç

c r t l e s . l _  i o n  o f  v ¡ h c l - h o r  l _ n  n a r f n r m  ¡  r - a m n l a . l _ a  . r r  n â r l -  i : IL v  y 9 !  ! v ! ¡ t t  q  v v r l L y r v  u u  v !  ì / q !  L I q !

overhauf  as  an  in i t ia l -  overhau l -  can  be  dec ided accord ing  to ,

ô  ^  1 - h a  ^ ^ ^ f a t i 6 n a ]  S t a t e  n f  ] - l . r a  a a r r ì r 1 ¡ ¡ ¡ g ¡ 1 1  O f  t h ev  .  Y .  t  q  U f  v ¡ ¡ q l  J  L q  u ç  V !  L I I ç  ç Y U I I /

r e s n e r : f  i  r ¡ e  r - n q i .  c  f  n r  - ^ m n l  e f  e  a n r l  n a  r t  i  a f  O V e f h a U l _ S  .  A nu ¿ ¿ u  ì / u !  L  ! q

i n i t i a l -  ove rhau l -  ( i . e . ,  t he  reques t  f o r  dev i ce  managemen t )

i s  eas ie r  f o r  t he  managemen t  reques te r  t o  pe r fo rm in  th i s

r e s p e c t .

t 0 0 0 e l
When a  comp l -e te  ove rhau l -  i s  se lec ted  as  the  i n i t i a f

o r ¡ e r h ¡ n ' ì  f  h e  b a s i  c  o h i e r - f  o f  d e v i c e  m a n â o e m e n f  -  r ^ i h i  r - h  i s  t or t L s r ¡ q \ , v r l L v ¡ ¡  L  t  v v l ¡ ! u J

m a i n t a i n  t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v i c e s  i n  a

f u n c t j - o n a l  s t a t e  t o  t h e  e x t e n t  p o s s i b l e ,  c a n  b e  e f f e c t i v e l y

a c h i e v e d  i n  t h e  s a m e  m a n n e r  a s  t h e  s e c o n d  o f  t h e

aforedescr ibed convent iona l -  management  methods  by  repJ-ac ing

the  en t i re  number  o f  the  managed dev ices  \^ / i th  recommended

d e v i c e s  i n  t h e  i n i t i a l  o v e r h a u l -  a n d  t h e n  p e r i o d i c a l l y
' i  - ^ ' l  ^ * ^ - !  ' :  -  -  1  r ' a l m l . ¡ l  a l . a  l _ a q . l -  : n d  r ê n â ' i  r i  n n  ^ r  r o n l  a n ' i  n a  r ^ ¡ ' i  l - l rI T I L I J I U I L I S I I L J I I 9  a  u v r r l l J f ç L s  L s i e  v f g + ! ¿ t r y  v !  ! ç l J r a u r r r v  w r L t r

recommended dev ices  any  mal - func t ion ing  dev ices  in  each cyc fe

o f  j _  h o  ñ . r m l r l  o J -  a  l -  a q 1 -
v v ¡ r l v r v e e

t 0 0 1 0 1

However, both of the conventional management methods 25 described above are still inadequate
as concerns the extent to which the device-management requester (e.g., the owners and operators
of the equipment) can be satisfied with the method. [0006] 30In view of the above-described
situation, a principal object of the present invention is to provide a device management technique
that can be used to overcome the above-described problems in the degree of satisfaction. Means
for Solving the Problems 35[0007]          (1) A first device management method according to the
present invention is characterized in comprising: selectively performing as an initial overhaul either
a complete overhaul for replacing with recommended devices the 5 entire number of devices in a
large group of managed devices, or a partial overhaul for repairing or replacing with recommended
devices only those managed devices that are malfunctioning; subsequently periodically performing
a complete test involving the entire number of the managed 10 devices to determine whether the
devices are operating normally or have a malfunction; and repairing or replacing with
recommended devices any devices found to be malfunctioning in each cycle of the complete test.
[0008] 15Specifically, according to this arrangement, the question of whether to perform a complete
or partial overhaul as an initial overhaul can be decided according to, e.g., the operational state of
the equipment or the respective costs for complete and partial overhauls. An 20 initial overhaul
(i.e., the request for device management) is easier for the management requester to perform in this
respect. 



A  p a r t i a l  o v e r h a u f  s e f e c t e d  a s  t h e  i n i t i a l  o v e r h a u l  j - s

r e g a r d e d  t o  b e  s o m e w h a t  i n f e r i o r  t o  s e l e c t i n g  a  c o m p l e t e

o r ¡ e r h a r l  -  r ^ " ] -  i -  ^ r i s o n  w i t h  t h e  f i r s t  o f  t h et  Ð U L  r I l  U U I t L y q -

a f o r e d e s c r i b e d  c o n v e n t j - o n a f  m a n a g e m e n t  m e t h o d s ,  a  p a r t i a l

5  o v e r h a u l -  s t i l l  a l l o w s  m o r e  e f f e c t i v e  a t t a i n m e n t  o f  t h e  b a s i c

n l r - i  e r - l -  n f  ^^ - . j  ^^  ^oment  -  wh i  r -h  i  s  to  ma in ta in  the  en t i reU V J  ç U  L  V !  U ç  V  I U ç  r t L e I I q V U r r l v r r  v ,

number  o f  the  manaoed dev ices  in  a  func t iona l -  s ta te  to  the

e x t e n t  p o s s i b Ì e .  T h i s  o b j e c t  i s  a t t a i n e d  b y  p e r i o d i c a l l y

p e r f o r m i n g  a  c o m p l e t e  t e s t  a f t e r  t h e  i n i t i a l  o v e r h a u l  ( i . e . ,

1 0  p e r f o r m i n g  p e r i o d i c  t e s t s  o n  t h e  e n t i r e  n u m b e r  o f  t h e

m a n a g e d  d e v j - c e s ,  i n c l u d i n g  t h e  d e v i c e s  t h a t  w e r e  n o t

* ^ ^ ' 1  ' ^ ^ ^  w i t h  r e c o l n m e n d e d  d e v i c e s  d u r i n o  t h e  i n i t i a l! ç y f q u ç u  w ! L r t  ! ç v v l l u l t ç r r u ç u  u ç v r v ç ù  u u r r r r \ j  u r r u  ! r r ! u .

o v e r h a u l )  a n d  r e p a i r i n g  o r  r e p l a c i n g  w i t h  r e c o m m e n d e d

d e v i c e s  a n y  m a l f u n c t i o n i n g  d e v i c e s  i n  e a c h  c y c l e  o f  t h e

1 5  r : o m n l e f e  f e s f  l ' i  . e  . l - h e  f r a c t j - o n  o f  r e c o l l ì m e n d e d  d e v i c e sv v ¡ L ( ¡ / r v u v \ ! . v . ' u I

among  the  dev i ces  a t  t he  fac i l i t y  can  be  i nc reased  i n  a

s tepw ise  fash ion  due  to  these  repJ -acemen ts ) .

[ 0 0 1 1 ]

There fo re ,  acco rd ing  to  th i s  a r rangemen t ,  t he  deg ree  o f

20  sa t i s fac t i on  tha t  can  be  g ran ted  to  the  managemen t  reques te r

can  be  i nc reased  ove ra l - ]  r e l -a t i ve  to  the  a fo redesc r ibed

convent ional -  management  methods.

l 0 0 1 2 l

The  te rm "pe r iod i c  comp le te  tes t "  i n  t h i s  i ns tance  i s

25  no t  I im i ted  to  a  comp le te  tes t  pe r fo rmed  a t  p rec i se

p rede te rm ined  i n te rva l s ,  bu t  a l - so  re fe rs  to ,  a  comp le te  tes t

pe r fo rmed ,  f o r  examp le ,  app rox ima te l y  eve ry  s i x  mon ths ,  a

comp le te  tes t  pe r fo rmed  app rox ima te l y  eve ry  yea r ,  o r  t o  any

o f  h e r  r : o m O f e t e  t e S t  t h a f  c â n  h e  r e r ^ r â r d e d  â s  l - l e ì  n o  n a r f n r m a r l
v  v ¡ r  L l

30 on  a  rough ly  regu la r  bas is .  The same app l ies  here inbe l -ow.

t  0 0 1 3  l
(2 )  Another  dev ice  management  method accord ing  to  the

p r e s e n t  j - n v e n t i o n  i s  c h a r a c t e r i z e d  i n  c o m p r i s i n g :  p e r f o r m i n g

an in i t ia l -  overhauf  in  wh ich  a  J -arge  number  o f  managed

3 5  d e v i c e s  a r e  t e s t e d  t o  d e t e r m i n e  w h e t h e r  t h e  d e v i c e s  a r e

opera t ing  normalJ -y  o r  have a  mal - func t ion ,  overhauJ- ing  o f  a t

[0009] When a complete overhaul is selected as the initial 25 overhaul, the basic object of device
management, which is to maintain the entire number of the managed devices in a functional state
to the extent possible, can be effectively achieved in the same manner as the second of the
aforedescribed conventional management methods by replacing 30 the entire number of the
managed devices with recommended devices in the initial overhaul and then periodically
implementing a complete test and repairing or replacing with recommended devices any
malfunctioning devices in each cycle of the complete test. 35[0010]  A partial overhaul selected as
the initial overhaul is regarded to be somewhat inferior to selecting a complete overhaul, but in
comparison with the first of the aforedescribed conventional management methods, a partial 5
overhaul still allows more effective attainment of the basic object of device management, which is
to maintain the entire number of the managed devices in a functional state to the extent possible.
This object is attained by periodically performing a complete test after the initial overhaul (i.e., 10
performing periodic tests on the entire number of the managed devices, including the devices that
were not replaced with recommended devices during the initial overhaul) and repairing or replacing
with recommended devices any malfunctioning devices in each cycle of the 15 complete test (i.e.,
the fraction of recommended devices among the devices at the facility can be increased in a
stepwise fashion due to these replacements). [0011] Therefore, according to this arrangement, the
degree of 20 satisfaction that can be granted to the management requester can be increased
overall relative to the aforedescribed conventional management methods. [0012] The term
"periodic complete test" in this instance is 25 not limited to a complete test performed at precise
predetermined intervals, but also refers to, a complete test performed, for example, approximately
every six months, a complete test performed approximately every year, or to any other complete
test that can be regarded as being performed 
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dev ices  among the  la rge  number  o f  managed dev ices  is

1 5  d e f e r r e d ,  a n d  o n l y  t h e  o t h e r  d e v i c e s ,  i n c l u d i n g  t h e

m a l - f u n c t i o n i n g  d e v i c e s ,  a r e  r e p a i r e d  o r  r e p l a c e d  i ^ / i t h

r e c o m m e n d e d  d e v i c e s .  T h e  e x p e n s e  a s s o c i a t e d  w i t h  t h e  i n i t i a l

o p e r a t i o n  c a n  t h e r e f o r e  b e  r e d u c e d ,  a n d  t h e  i n i t i a f  o v e r h a u l

( i . e . ,  t h e  r e q u e s t  t o  m a n a g e  d e v i c e s )  i s  t h e r e b y  m o r e  e a s i l y

20  per fo rmed by  the  management  reques ter  i -n  compar ison  w i th ,
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en t i re  number  o f  managed  dev i ces  i s  rep laced  w i th

reco rnmended  dev i ces  du r inq  the  i n i t i a l  ove rhau l .
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25 Even though a mode is  employed in  which the overhaul ing

o f  a t  l eas t  pa r t  o f  t he  no rma l l y -ope ra t i ng  dev i ces  i s

de fe r red  du r ing  the  i n i t i a l  ove rhau l ,  i n  compar i son  w i th  the

aforedescr ibed convent i -onal -  management  methods,  th is  method

a f lows  more  e f fec t i ve  a t ta inmen t  o f  t he  bas i c  ob jec t  o f

30  dev i ce  managemen t ,  wh ich  i s  t o  ma in ta in  the  en t i re  number  o f

the  managed  dev i ces  i n  a  func t i ona l  s ta te  to  the  ex ten t

p o s s i b l e .  T h i s  o b j e c t  i s  a t t a i n e d  b y  p e r i o d i c a l l y  p e r f o r m i n g

a  c o m p l e t e  t e s t  a f t e r  t h e  i n i t i a l  o v e r h a u f  ( i . e . ,  p e r f o r m i n g

per iod i c  t es ts  on  the  en t i re  number  o f  t he  managed  dev ì - ces ,

35  i nc lud ing  the  dev i ces  tha t  were  no t  rep laced  w i th

recommended devices dur ing the in i t ia l -  overhaul )  and

30 on a roughly regular basis. The same applies hereinbelow. [0013] (2) Another device
management method according to the  present invention is characterized in comprising: performing
an initial overhaul in which a large number of managed 35 devices are tested to determine whether
the devices are operating normally or have a malfunction, overhauling of at  least part of the
normally-operating devices is deferred, the other normally-operating devices are replaced with
recommended devices, and malfunctioning devices are repaired or replaced with recommended
devices; subsequently 5 periodically performing a complete test on the entire number of the
managed devices to determine whether the devices are operating normally or have a malfunction;
and repairing or replacing with recommended devices any malfunctioning devices in each cycle of
the complete test. 10[0014]       Specifically, according to this arrangement, the initial overhaul is
performed in a mode such that the overhauling of at least part of the normally-operating devices
among the large number of managed devices is 15 deferred, and only the other devices, including
the malfunctioning devices, are repaired or replaced with recommended devices. The expense
associated with the initial operation can therefore be reduced, and the initial overhaul (i.e., the
request to manage devices) is thereby more easily 20 performed by the management requester in
comparison with, for example, performing a complete overhaul in which the entire number of
managed devices is replaced with recommended devices during the initial overhaul. [0015] 25Even
though a mode is employed in which the overhauling of at least part of the normally-operating
devices is deferred during the initial overhaul, in comparison with the aforedescribed conventional
management methods, this method allows more effective attainment of the basic object of 30
device management, which is to maintain the entire number of the managed devices in a functional
state to the extent possible. This object is attained by periodically performing a complete test after
the initial overhaul (i.e., performing periodic tests on the entire number of the managed devices, 35
including the devices that were not replaced with 
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Vühen e i ther  a complete overhaul -  or  a  par t ia l -  overhaul

has  been  se lec ted  as  the  i n i t i a l -  ove rhau f ,  a  managemen t

da tabase  fo r  cumufa t i ve l y  reco rd ing  the  tes t  resu l t s  o f  t he
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recommended devices during the initial overhaul) and  repairing or replacing with recommended
devices any malfunctioning devices in each cycle of the complete test (i.e., the fraction of
recommended devices among the devices at the facility can be increased in a stepwise fashion
due 5 to these replacements). [0016] The degree of satisfaction that can be granted to the
management requester can therefore be increased overall      relative to both of the aforedescribed
conventional 10 management methods. [0017]       (3) Yet another device management method
according to the present invention is characterized in comprising: selectively performing as an
initial overhaul either a 15 complete overhaul for replacing with recommended devices the entire
number of devices in a large group of managed devices, or a partial overhaul for repairing or
replacing with recommended devices only those managed devices that are malfunctioning; and
creating a management database for 20 cumulatively recording the test result of the complete test
performed on the entire number of the managed devices for determining whether the devices are
operating normally or have a malfunction. [0018] 25Specifically, according to this arrangement, the
question of whether to perform a complete or partial overhaul as an initial overhaul can be decided
according to, e.g., the operational state of the equipment or the respective costs for complete and
partial overhauls. An 30 initial overhaul (i.e., the request for device management) is easier for the
management requester to perform in this respect. [0019] 
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When either a complete overhaul or a partial overhaul 35 has been selected as the initial overhaul,
a management database for cumulatively recording the test results of the  complete test performed
on the entire number of the managed devices for determining whether the devices are operating
normally or have a malfunction is created anew. The entire number of the managed devices can
therefore be managed 5 equally (i.e., when a partial overhaul has been selected as the initial
overhaul, the entire number of the managed devices can be managed equally, including devices
that were not replaced with recommended devices during the initial overhaul) on the basis of the
test results of the complete 10 test cumulatively recorded in the new management database. [0020]
Therefore, according to this arrangement, the degree of satisfaction that can be granted to the
management requester can be increased overall relative to the aforedescribed 15 conventional
management methods. [0021]       (4) Yet another device management method according to the
present invention is characterized in comprising: performing an initial overhaul in which a large
number of 20 managed devices are tested to determine whether the devices are operating
normally or have a malfunction, overhauling of at least part of the normally-operating devices is
deferred, the other normally-operating devices are replaced with recommended devices, and
malfunctioning devices are repaired 25 or replaced with recommended devices; and creating a
management database for cumulatively recording the test result of the complete test performed on
the entire number of the managed devices for determining whether the devices are operating
normally or have a malfunction. 30[0022] Specifically, according to this arrangement, the initial
overhaul is performed in a format such that the overhauling of at least part of the
normally-operating devices among the large number of managed devices is 
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t e s t  c u m u f a t i v e l y  r e c o r d e d  i n  t h e  n e w  m a n a g e m e n t  d a t a b a s e .
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T h e r e f o r e ,  t h e  d e g r e e  o f  s a t i s f a c t i o n  t h a t  c a n  b e
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2 5  r e l a t i v e  t o  t h e  a f o r e d e s c r i b e d  c o n v e n t i o n a l -  m a n a g e m e n t

m e t h o d s .

t 0 0 2 s l
( 5 )  A  p r e f e r a b l e  e m b o d i m e n t  o f  t h e  p r e s e n t  i n v e n t i o n  i s

c h a r a c t e r i z e d  i n  t h a t  t h e  c o m p l - e t e  t e s t  i s  p e r i o d i c a l l y

3 0  p e r f o r m e d  a f t e r  t h e  m a n a g e m e n t  d a t a b a s e  h a s  b e e n  c r e a t e d ;

t h e  t e s t  r e s u l - t s  f o r  e a c h  o f  t h e  c o m p l e t e  t e s t s  a r e  r e c o r d e d

i n  t h e  m a n a g e m e n t  d a t a b a s e ;  a n d  a n y  m a l f u n c t i o n i n g  d e v i c e s

are  repa i red  or  repJ-aced w i th  reco f i rmended dev ices  in  each

n r ¡ ¡ - ' ì  a  n f  1 .  h o  r - n m n l  a f  a  ] _  a q r

35 100261

35 deferred, and only the other devices, including the malfunctioning devices, are repaired or
replaced with  recommended devices. The expense associated with the initial operation can
therefore be reduced, and the initial overhaul (i.e., the request to manage devices) is thereby more
easily performed by the management requester in comparison with, 5 for example, performing a
complete overhaul in which the entire number of managed devices is replaced with recommended
devices during the initial overhaul. [0023] Even though a format is employed in which the 10
overhauling of at least part of the normally-operating devices is deferred during the initial overhaul,
a management database for cumulatively recording the test results of the complete test performed
on the entire number of the managed devices for determining whether the devices 15 are operating
normally or have a malfunction is created anew. The entire number of the managed devices can
therefore be managed equally (i.e., the entire number of the managed devices can be managed
equally, including devices that were not replaced with recommended devices during the initial 20
overhaul) on the basis of the test results of the complete test cumulatively recorded in the new
management database. [0024] Therefore, the degree of satisfaction that can be granted to the
management requester can be increased overall 25 relative to the aforedescribed conventional
management methods. [0025]       (5) A preferable embodiment of the present invention is
characterized in that the complete test is periodically 
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a  p a r t i a l -  o v e r h a u l  i s  s e l e c t e d  a s  t h e  i n i t i a l  o v e r h a u l  i n

t h e  i m p l e m e n t a t i o n  o f  t h e  t h i r d  c h a r a c t e r i s t i c  a r r a n g e m e n t ,

and even though a  fo rmat  i s  employed in  the  four th

c h a r a c t e r i s t i c  a r r a n g e m e n t  i n  w h i c h  t h e  o v e r h a u l i n g  o f  a t
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dur ing  the  i n i t i a l  ove rhau l ,  t h i s  me thod  a l f ows  more

e f fec t i ve  a t ta inmen t  o f  t he  bas i c  ob jec t  o f  dev i ce

managemen t ,  wh ich  i s  t o  ma in ta in  the  en t i re  number  o f  t he

managed  dev i ces  i n  a  func t i ona l -  s ta te  to  the  ex ten t
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a  c o m p l e t e  t e s t  a f t e r  t h e  i n i t i a l -  o v e r h a u l -  ( i . e . ,  p e r f o r m i n g

per iod i c  t es ts  on  the  en t i re  number  o f  t he  managed  dev i ces ,

i  n r : l  r r r ì  i n o  1 _  h e  d e v i c e s  t h a t  u r e r e  n o t  r e n l  a c e d  w i t h

r e c o m m e n d e d  d e v i c e s  d u r i n g  t h e  i n i t i a l  o v e r h a u l )  a n d
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Tes t  resu l - t s  a re  reco rded  i n  the  managemen t  da tabase

for  the ent i re  number of  the managed devices dur ing each

ner i  o r ì i  r -  r - r z r - l  a  o f  f  he  comn l_e te  t es t .  The  o ra ' l  ' i  f  r z  o f  f . he
Y u q r r  u l

s e r v i c e  c o n d i t J - o n s ,  t h e  c a u s e s  o f  m a l f u n c t i o n s ,  a n d  o t h e r

i n f o r m a t i o n  c a n  b e  a n a l - y z e d  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s

u n d e r  t h e  s a m e  c o m p a r i s o n  c o n d i t i o n s  ( i . e . ,  c o n d i t i o n s  i n

w h i c h  t h e  t e s t  p e r i o d ,  n u m b e r  o f  t e s t s ,  t e s t  i n t e r v a l ,  a n d

o t h e r  t e s t  i m p l e m e n t a t i o n  c o n d i t i o n s  a r e  t h e  s a m e )  i f  t h e

t e s t  r e s u f t s  o f  t h e  c o m p l - e t e  t e s t  s p a n n i n g  a  p l u r a l i t y  o f

c y c l e s  r e c o r d e d  i n  t h e  m a n a g e m e n t  d a t a b a s e  a r e  a n a l y z e d .
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can therebv  be  ob ta ined

t 0 0 2 8  l
(6 )  A  pre ferab le  embod iment  o f

c h a r a c t e r i z e d  i n  t h a t  a n a l - y s i s  d a t a

f  he  n resen t  ' i  nven t i on  i s

i s  c rea ted  fo r

35

30 performed after the management database has been created; the test results for each of the
complete tests are recorded in the management database; and any malfunctioning devices are
repaired or replaced with recommended devices in each cycle of the complete test. 35[0026]
Specifically, according to this arrangement, even when a partial overhaul is selected as the initial
overhaul in the implementation of the third characteristic arrangement, and even though a format is
employed in the fourth 5 characteristic arrangement in which the overhauling of at  least part of the
normally-operating devices is deferred during the initial overhaul, this method allows more effective
attainment of the basic object of device management, which is to maintain the entire number of the
10 managed devices in a functional state to the extent possible. This object is attained by
periodically performing a complete test after the initial overhaul (i.e., performing periodic tests on
the entire number of the managed devices, including the devices that were not replaced with 15
recommended devices during the initial overhaul) and repairing or replacing with recommended
devices any malfunctioning devices in each cycle of the complete test (i.e., the fraction of
recommended devices among the devices at the facility can be increased in a stepwise fashion
due 20 to these replacements). [0027] Test results are recorded in the management database for
the entire number of the managed devices during each periodic cycle of the complete test. The
quality of the 25 service conditions, the causes of malfunctions, and other information can be
analyzed for each of the managed devices 



i n d i c a t i n g  a  m a l - f u n c t i o n i n g  f r e q u e n c y  o f  e a c h  o f  t h e  m a n a g e d

d e v i c e s  o n  t h e  b a s i s  o f  t h e  t e s t  r e s u l - t s  s p a n n i n g  a
^ r " - ^ r  ' i + ' /  ô f  c r z r : l e s  o f  l _  h e  r - o m n l e f e  t e S t .I / r u r a f f L ) /  v !  u J U r u J  v !  L l r ç  u v r r r y ! ç u ç

l 0 0 2 e l
5  q n a n i f i ^ - - l  l . r  a õ ^ ^ r r l i n ¡  l _ n  l _ h i q  ¡ r r : n n a m a n 1 _  1 ñ 1 1 \ r ô i ôJ  J I J U U I I _ L \ - d . I - L y t  d U \ - \ r ! u r r r V  L v  L r r f , Ð  q ! ! q r ¡ v ç r l L ç r r L t  c l l I Õ . - L y ù I , >

d a t a  t h a t  i n d i c a t e s  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  ( w h i c h

e q u a l s  t h e  n u m b e r  o f  m a l f u n c t i o n s  p e r  u n i t  t i m e )  f o r  e a c h  o f

t h e  m a n a g e d  d e v i c e s  i s  c r e a t e d  o n  t h e  b a s i s  o f  a  p l u r a l i t y

o f  c o m p l e t e  t e s t  r e s u l t s  o b t a i n e d  f r o m  p e r i o d i c  c o m p l e t e

1 0  t e s t s .  A n a l y s i s  d a t a  t h a t  i n d i c a t e s  t h e  m a f f u n c t i o n i n g

f r e q u e n c y  f o r  t h e  d e s i g n a t e d  m a n a g e d  d e v i c e  c a n  t h e r e f o r e  b e

obta ined fo r  the  en t i re  number  o f  the  managed dev ices  under

t h e  s a m e  c o m p a r i s o n  c o n d i t i o n s  ( i . e . ,  c o n d i t i o n s  i n  w h i c h

t h e  t e s t  p e r i o d ,  n u m b e r  o f  t e s t s ,  t e s t  j - n t e r v a l - ,  a n d  o t h e r

1 5  t e s t  i m p l e m e n t a t i o n  c o n d i t i o n s  a r e  t h e  s a m e ) .

1 0 0 3 0 1
Cor rec t  and  h igh l y  re l i ab le  ana lys i s  resu l t s  can

the re fo re  be  ob ta ined  i f  t he  qua l i t y  o f  t he  se rv i ce

cond i t i ons ,  t he  causes  o f  ma l func t i ons ,  and  o the r

20  cha rac te r i s t i cs  o f  each  o f  t he  managed  dev i ces  a re  ana lyzed

r s ì n o  t h ' i  s  a n ¡ l r ¡ s ' i  s  c l a l - a .  T h i s  m e t h o d  i s  e x t r e m e l v  r s e f i i l

f o r  dev i ce  managemen t  i n  t h i s  respec t .

t 0 0 3 1 1

The "managed device maf funct ion ing f requency"  in  th is

25  i ns tance  re fe rs  no t  t o  t he  ma l func t i on ing  f requency  o f  a

e i n r r l o  m ¡ n ¡ r r a r ì  d o r ¡ i r . o  ( i  ê  l _ h a  m : l f r r n r ' f i n n i n r r  f r c r r r r c n r - r z  n f
\ ¿ . v . J " -

o n e  d e v i c e  i t s e l - f )  b u t ,  s t r i c t l y  s p e a k i n g ,  r e f e r s  t o  t h e

m a l - f u n c t i o n i n g  f r e q u e n c y  o f  t h e  i n s t a l - l - e d  d e v i c e s  i n  o n e

i n s t a l - l a t i o n  s i t e  o f  m a n a q e d  d e v i c e s .  T h e r e f o r e ,  i n  t h e  c a s e

30 in  wh ich  two mal - func t ions  occur  in  the  managed dev ices

i n s t a l l e d  i n  o n e  i n s t a l l a t i o n  s i t e ,  a n d  a  m a n a g e d  d e v i c e  i s

r e p l a c e d  f o r  e a c h  m a l f u n c t i o n ,  t h e  m a l - f u n c t i o n i n g  f r e q u e n c y

i s  c a l - c u l a t e d  t o  b e  1  f o r  e a c h  r e p l a c e d  d e v i c e  b u t  i s

c a f c u l a t e d  t o  b e  2  f o r  t h e  m a n a g e d  d e v i c e s  i n s t a l l - e d  a t  t h a t

3 5  i n s t a l - l - a t i o n  s i t e .  T h e  s a m e  a p p l i e s  h e r e i n b e l - o w .

i 0 0 3 2 1

1 0

under the same comparison conditions (i.e., conditions in which the test period, number of tests,
test interval, and other test implementation conditions are the same) if the 30 test results of the
complete test spanning a plurality of cycles recorded in the management database are analyzed.
Correct, highly reliable, and highly useful analysis results can thereby be obtained. [0028] 35(6) A
preferable embodiment of the present invention is characterized in that analysis data is created for
indicating a malfunctioning frequency of each of the managed devices on the basis of the test
results spanning a plurality of cycles of the complete test. [0029] 5Specifically, according to this
arrangement, analysis data that indicates the malfunctioning frequency (which equals the number
of malfunctions per unit time) for each of the managed devices is created on the basis of a plurality
of complete test results obtained from periodic complete 10 tests. Analysis data that indicates the
malfunctioning frequency for the designated managed device can therefore be obtained for the
entire number of the managed devices under the same comparison conditions (i.e., conditions in
which the test period, number of tests, test interval, and other 15 test implementation conditions are
the same). [0030]       Correct and highly reliable analysis results can therefore be obtained if the
quality of the service conditions, the causes of malfunctions, and other 20 characteristics of each of
the managed devices are analyzed using this analysis data. This method is extremely useful for
device management in this respect. 
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T h e  a n a l y s i s  d a t a  t h a t  i n d i c a t e s  t h e  m a l - f u n c t i o n i n g

f r e q u e n c y  o r  o t h e r  a n a l y s i s  i n f o r m a t j - o n  f o r  e a c h  m a n a g e d

d e v i c e  c a n  b e  w r i t t e n  d a t a  p r i n t e d  o n  p a p e r  o r  t h e  l i k e ,

e l - e c t r o n i c  d a t a  d i s p l a y e d  o n  a  c o m p u t e r  d i s p l a y ,  o r  a n y
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The  d i sp lay  mode  fo r  t he  ma l func t i on ing  f requency  i n

the  ana lys i s  da ta  i s  no t  l im i ted  to  a  numer i ca l  f r equency

d i s p l a y ,  a n d  m a y  a l s o  b e ,  ê . 9 . ,  a  n u m e r i c a l  d i s p l a y  o f

ma i - func t i on ing  f requency  tha t  assumes  tha t  t he  samp l ing

per iods  fo r  t he  en t i re  number  o f  t he  managed  dev i ces  a re

iden t i ca l ,  o r  a  d i sp lay  mode  tha t  v i sua l l y  i nd i ca tes  the

f requency  and  number  o f  occu r rences  usJ -ng  a  g raph ,  cha r t ,

draw ' i  nc r  -  s r zm l ' r o l  -  r : o  l  o r  -  ô r  t he  l _ i ke .v l ¡ ¡ L r v v ¿ t  e v L v L t  v L
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(1)  Another  p re fe rab le  embod iment  o f  the  present

i n v e n t i o n  i s  c h a r a c t e r i z e d  i n  t h a t  t h e  m a n a g e d  d e v i c e s  a r e

c l a s s i f i e d  i n t o  a  p l u r a l i t y  o f  c l a s s i f i c a t i o n  c a t e g o r i e s  i n

a c c o r d a n c e  w i t h  a  p r e s c r i b e d  c l a s s i f i c a t i o n  c r i t e r i o n ;  a n d

a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e f a t i o n  b e t w e e n  t h e

m a l f u n c t i o n i n g  f r e q u e n c y  a n d  a  p l u r a l i t y  o f  t h e

c l - a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,

o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a l - f u n c t i o n i n g  f r e q u e n c y

f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l a s s i f i c a t i o n  c a t e g o r y ,  i s  c r e a t e d  o n  t h e  b a s i s  o f  t h e  t e s t

r e s u l t  o f  t h e  c o m p J - e t e  t e s t  t h a t  s p a n s  a  p l - u r a l - i t y  o f  c y c l e s

a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n  c a t e g o r y

o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s .
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da ta  fo r  i nd i ca t i ng  a  re fa t i on  be tween  a  ma l - func t i on ing

f requency  and  a  p lu ra l - i t y  o f  c l -ass i f i ca t i on  ca tego r ies  fo r

each  o f  t he  managed  dev i ces  o r  ana lys i s  da ta  fo r  i nd i ca t i ng

the mal- funct ion ing f requency for  each of  the managed devices

a r : r - o r c l i n r r  1 - o  1 - - h e  c l - a s g i f j 6 ¿ 1 _ i n n  r - : 1 _ a c r n r r z  i 5  c r e a t e d  o n  t h e

bas is  o f  t he  tes t  resu l - t s  o f  t he  pe r iod i c  comp le te  tes ts
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[0031] The "managed device malfunctioning frequency" in this 25 instance refers not to the
malfunctioning frequency of a single managed device (i.e., the malfunctioning frequency of one
device itself) but, strictly speaking, refers to the malfunctioning frequency of the installed devices in
one installation site of managed devices. Therefore, in the case 30 in which two malfunctions occur
in the managed devices installed in one installation site, and a managed device is replaced for
each malfunction, the malfunctioning frequency is calculated to be 1 for each replaced device but is
calculated to be 2 for the managed devices installed at that 35 installation site. The same applies
hereinbelow. [0032]         The analysis data that indicates the malfunctioning frequency or other
analysis information for each managed device can be written data printed on paper or the like,
electronic data displayed on a computer display, or any 5 other type of data capable of displaying a
content. [0033]       The display mode for the malfunctioning frequency in the analysis data is not
limited to a numerical frequency display, and may also be, e.g., a numerical display of 10
malfunctioning frequency that assumes that the sampling periods for the entire number of the
managed devices are identical, or a display mode that visually indicates the frequency and number
of occurrences using a graph, chart, drawing, symbol, color, or the like. 15[0034]        (7) Another
preferable embodiment of the present invention is characterized in that the managed devices are
classified into a plurality of classification categories in accordance with a prescribed classification
criterion; and 20 analysis data for indicating a relation between the malfunctioning frequency and a
plurality of the classification categories for each of the managed devices, or analysis data for
indicating the malfunctioning frequency for each of the managed devices according to the 25
classification category, is created on the basis of the test result of the complete test that spans a
plurality of cycles and on the basis of the associated classification category of each of the managed
devices. 
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mal func t i on ing  f requency  and  a  p lu ra l i t y  o f  c l ass i f i ca t i on

ca tego r ies  fo r  each  o f  t he  managed  dev i ces  o r  ana lys i s  da ta

fo r  i nd i ca t i ng  the  ma l func t i on i -ng  f requency  fo r  each  o f  t he

managed  dev i ces  acco rd ing  to  the  c lass i f i ca t i on  ca tego ry  can

therefore be obta ined for  the ent i re  number of  the managed

d e v i c e s  u n d e r  t h e  s a m e  c o m p a r i s o n  c o n d i t i o n s  ( i . e . ,

cond i t i ons  i n  wh ich  the  tes t  pe r iod ,  number  o f  t es t s ,  t es t
' ' i  ̂r ^ - ' - ^  I  ^ " ^ ' ¡  o the r  t es t  i Jnn ' l  emen f  a t  i  on  cond i t i ons  a re  t her l r L ç r  v a l t  o I I u  U L I I U I  L g Ð L  f l l r y f  ç 1 l r ç r f  L q L l v r r
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C o r r e c t  a n d  h i g h l y  r e l i a b l e  a n a l y s i s  r e s u l t s  c a n

r - r " ^ - ^ t ^ - ^  r ' - ^  o b t a i n e d  i f  t h e  o u a l i t v  o f  t h e  s e r v i c eL I I ç ! ç I U ! ç  U ç  V V L q I I I ç U  I !  U ¡

cond i t i ons ,  t he  causes  o f  ma l func t i ons ,  and  o the r

cha rac te r i s t j - cs  o f  each  o f  t he  managed  dev i ces  a re  ana lyzed

us ing  th i s  ana lys i s  da ta  i n  t he  con tex t  o f  t he  re l -a t i onsh ips

w i  f h  f h e  n l  r r r a l  i  f r ¡  o f  c l  a s s i f i c a t j - o n  c ¿ l e c r o r i  e s  -  T h i  s  m e t h o d

i s  e x t r e m e l v  u s e f u l _  f o r  d e v r r - ê  m â n â r r e m o n l _  i  n  . l -  h ' i  s  r e s Ð e c t .

( B )  A n o t h e r  p r e f e r a b l e  e m b o d i m e n t  o f  t h e  p r e s e n t

i nven t i on  i s  cha rac te r i zed  i n  tha t  a  p lu ra l i t y  o f  p resc r lbed

c l -ass i f i ca t i on  c r i t e r i a  a re  used  to  c lass i f y  t he  managed

dev ices  i n to  a  p Ìu ra l i t y  o f  c l ass i f i ca t i on  ca tego r ies  fo r

each  o f  t he  c lass i f i ca t i on  c r i t e r i a ;  and  ana lys i s  da ta  fo r

i nd i ca t i ng  a  re l -a t i on  be tween  a  ma f func t i on ing  f requency  and
f 1 - ^  ^ r " - - I r r . '  o f  t h e  c l a s s i f i c a t i o n  c a t e o o r i e s  o f  e a c h  o fu r r g  I J f u I o f r L y  v !  L r r ç  u r o Ð Ð f , r f u a u f u l r  u e L g v v ! r 9 J  v !  u q u r

t h e  c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s

o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y

f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l - a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  i s  c r e a t e d  o n  t h e  b a s i s  o f  t h e  t e s t  r e s u l - t  o f  t h e

c ô m n l e f e  f e s f  f h a f  s n â n s  â  n l r r r e I i f r z  o f  r : r ¡ r : l e s  a n d  c l n  t h e* . Y ' v f v l v v

b a s i s  o f  t h e  a s s o c í a t e d  c l - a s s í f i c a t i o n  c a t e g o r y  o f  e a c h  o f

the  managed  dev i ces .
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[0035] 30Specifically, according to this arrangement, analysis data for indicating a relation between
a malfunctioning frequency and a plurality of classification categories for each of the managed
devices or analysis data for indicating the malfunctioning frequency for each of the managed
devices 35 according to the classification category is created on the basis of the test results of the
periodic complete tests  that span a plurality of cycles and on the basis of the associated
classification category of each of the managed devices. Analysis data for indicating a relation
between the malfunctioning frequency and a plurality of classification 5 categories for each of the
managed devices or analysis data for indicating the malfunctioning frequency for each of the
managed devices according to the classification category can therefore be obtained for the entire
number of the managed devices under the same comparison conditions (i.e., 10 conditions in
which the test period, number of tests, test interval, and other test implementation conditions are
the same). [0036] Correct and highly reliable analysis results can 15 therefore be obtained if the
quality of the service conditions, the causes of malfunctions, and other characteristics of each of
the managed devices are analyzed using this analysis data in the context of the relationships with
the plurality of classification categories. This method 20 is extremely useful for device management
in this respect.       (8) Another preferable embodiment of the present invention is characterized in
that a plurality of prescribed classification criteria are used to classify the managed devices into a
plurality of classification categories for 25 each of the classification criteria; and analysis data for
indicating a relation between a malfunctioning frequency and the plurality of the classification
categories of each of the classification criteria for each of the managed devices or analysis data for
indicating the malfunctioning frequency 30 for each of the managed devices according to the
classification categories of each of the classification criteria is created on the basis of the test result
of the 
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d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n  b e t w e e n  t h e  m a l - f u n c t i o n i n g

f r e q u e n c y  a n d  t h e  p l u r a l i t y  o f  t h e  c l - a s s i f i c a t i o n  c a t e g o r i e s

o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e

m a n a c r e d  d e r ¡ i c e s  c l r  a n a ì r z s ì 5  d a t a  f o r  i n d i r : a t ' i  n o  f h eU f I I Y

m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s

a r : r : o r c l i  n o  f  o  t h e  c l _ a s s i f  i c a f  ' ì  o n  r : a f  e o o r i g g  o f  e a c h  o f  t h ev q  L v Y v !  -

c f a s s i f i c a t i o n  c r i t e r i a  i s  c r e a t e d  o n  t h e  b a s i s  o f  t h e  t e s t

r e s u l t s  o f  t h e  p e r i o d i c  c o m p l e t e  t e s t s  t h a t  s p a n  a  p l u r a l i t y

o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n

c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s .  A n a l y s i s  d a t a  f o r

i n d i c a t i n g  a  r e l - a t i o n  b e t w e e n  t h e  m a l - f u n c t i o n i n g  f r e q u e n c y

a n d  t h e  p l u r a l i t y  o f  t h e  c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h

o f  t h e  c l - a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d

d e v j - c e s  o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a f f u n c t i o n i n g

f r e q u e n c y  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l - a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  c a n  t h e r e f o r e  b e  o b t a i n e d  f o r  t h e  e n t i r e  n u m b e r  o f
j - h e  m a n a o e d  d e v i c e s  u n d e r  f  h e  . s â m e  r : o m n a r i s o n  c o n d i t i o n sv v l l L ì / Ç

l i  - e -  -  r : o n d ' i  l _ i o n s  i n  w h i c h  f h e  f e s J -  n e r i o r ì -  n r m h e r  n f\  r  .  v .  r  v v ¿ ¡ q ¿  - a O n S  l - n  \ , ' / n l - C n  t e s t s ,

t es t  i n te rva l ,  and  o the r  t es t  ímp lemen ta t i on  cond i t i ons  a re

the  same)  .
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Cor rec t  and  h igh l y  re l i ab fe  ana lys i s  resu l - t s  can

the re fo re  be  ob ta íned  i f  t he  qua l i t y  o f  t he  se rv i ce

cond i t i ons ,  t he  causes  o f  ma l - func t i ons ,  and  o the r

cha rac te r i s t i cs  o f  each  o f  t he  managed  dev i ces  a re  ana lyzed

us ing  th i s  ana lys i - s  da ta  i n  t he  con tex t  o f  t he  re l -a t i onsh ips

w i t h  t h e  p l u r a l i t y  o f  c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h

c l -ass i f i ca t i on  c r i t e r i on .  Th i s  me thod  i s  ex t reme l - y  use fu l -

f o r  dev i ce  managemen t  i n  t h i s  respec t .

(9 )  Ano the r  p re fe rab le  embod imen t  o f  t he  p resen t

i nven t j -on  i s  cha rac te r i zed  i n  tha t  t he  rep laced  o r  repa i red
' r ^ " ì  ^ ^  -e tes ted  du r i no  ea r :h  r : r ¡ r : l  e  o f  t he  r : omn l  e f  r -  f  ^ ^+
u g V f U E ò  a I c  I i  J  ç q v r r  v J U J ç  v !  L r ¡ ç  u v r l r l / ¿ ç L ú  L C ò L

to  determine whether  the devices are operat i -ng normaJ- ly  or

have  a  ma l func t i on ,  and  the  repa i r  o r  rep lacemen t  i s
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complete test that spans a plurality of cycles and on the basis of the associated classification
category of each of 35 the managed devices. [0037]         Specifically, according to this
arrangement, analysis data for indicating a relation between the malfunctioning frequency and the
plurality of the classification categories of each of the classification criteria for each of the 5
managed devices or analysis data for indicating the malfunctioning frequency for each of the
managed devices according to the classification categories of each of the classification criteria is
created on the basis of the test results of the periodic complete tests that span a plurality 10 of
cycles and on the basis of the associated classification category of each of the managed devices.
Analysis data for indicating a relation between the malfunctioning frequency and the plurality of the
classification categories of each of the classification criteria for each of the managed 15 devices or
analysis data for indicating the malfunctioning frequency for each of the managed devices
according to the classification categories of each of the classification criteria can therefore be
obtained for the entire number of the managed devices under the same comparison conditions 20
(i.e., conditions in which the test period, number of tests, test interval, and other test
implementation conditions are the same). [0038] Correct and highly reliable analysis results can 25
therefore be obtained if the quality of the service conditions, the causes of malfunctions, and other
characteristics of each of the managed devices are analyzed using this analysis data in the context
of the relationships with the plurality of classification categories of each 30 classification criterion.
This method is extremely useful for device management in this respect. (9) Another preferable
embodiment of the present 
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compl -e ted  fo r  those o f  the  managed dev ices  tha t  have been

¡ n n f  i  r m a r l  1 - r r z  1 _  h a  r a ] _  o q ] .  i  n n  l - n  n n a r : f  a  Í r ^ r m : ' l  
- l  

r ¡ .  = n d  F r, , - r m a - L a y ;  d l l c r  r o r

t h o s e  o f  t h e  m a n a g e d  d e v i c e s  t h a t  h a v e  b e e n  c o n f i r m e d  b y  t h e

r e t e s t i n g  t o  h a v e  a  m a f f u n c t i o n ,  t h e  r e p a i r  o r  r e p l a c e m e n t

i s  r e p e a t e d  u n t i l -  c o n t i n u e d  r e t e s t i n g  c o n f i r m s  t h a t  t h e

¡ l a r ¡ i  ¡ a c  n n a r : l _  6  n ¡ r m : - l  I  r zu ç v I U ç Ð  U I J E ! A L ç  r r v l l l r q r r J  .

t n n ? q r
L v v r ¿  )

Q n o ¡ i f ì ¡ = l l ¡ r  = ¡ ¡ n r Ä - i n r r  l _ n  l . h i e  â r r ^ - - ^ - ^ - !  " L ^ -a r r y ,  d c c o r c r r - r . y  * , - a n g e m e n t ,  w n e n  a

m a l - f u n c t i o n  i s  c o n f i r m e d  d u r i n g  r e t e s t i n g  i n  e a c h  c y c f e  o f

f  h e  r : o m n ' l  e f  e  f  e s f  -  r e n â ' i  r  o r  r e n ' ì  a r : e m e n f  o f  t h a t  d e v i c e  i s

r c n e ¡ f e d  r n t i  l  r e f e s f i n o  c o n f i r m s  t h a t  t h e  d e v i c e  i s

o p e r a t i n g  n o r m a l l y .  M a f f u n c t i o n i n g  d e v i c e s  t h a t  \ ^ / e r e  n o t

s l c r Ì e s s f i r ' l  
' l  

v  r e n l  ¡ r - e r l  -  r ê r l â i  r e d  -  Õ r  o f  h e r w i s e  c o r r e c t e d  c a n

t h e r e f o r e  b e  p r e v e n t e d  f r o m  b e i n g  l e f t  i n  a  m a l f u n c t i o n i n g

s t a t e  a n d  c a n  b e  r e l i a b J - y  p u t  i n t o  a  n o r m a l  o p e r a t i n g  s t a t e

c l l r r i  n o  e a r : h  c r ¡ r - l c  n f  i h e  r - ô m n l e t e  f e s f  ( i  ê  f h e  e n t i r ev J v r v  \ f . v .

number  o f  the  managed dev ices  can be  re l iabJ-y  pu t  in to  a

n ô r m â  l  o n e r a f  i n o  s 1 _  e f  e  d r l r i  n o  e a r : h  r : r z r : l  e  n f  f  h e  r - n m n l  q l gv ì r u !  q  L r r r Y  v u !  r r ¡ Y  v J  v r v

1_  es t  )  The  h : s ' i  c  ob i  ec t  o f  r Ja r ¡ ' i  r - ê  mân¡ r remen1-  -  r ^ rh  i  r : h  i  s  t ou v J e / .  ¡ l r s a ¡ q Y v r l l v r r e t

main ta in  the  en t i re  number  o f  the  managed dev ices  in  a

n n r m = - l  n n a r : f  i n n  q 1 - ¡ 1 - o  l _ n  l _ h a  a v f a n l _  l t a l q ô ì l . r - l a  ^ ã ñ  l _ ì ' r a ¡ 6 þ 1 ¡f I ( J I l t L O . I  U P ç r c t L ¿ r r y  Ð u q L ç  L v  L r r ç  ç ^ u ç r r u  p v o Ð f u f Ç ¡  u q l r  L r r ç ! ç v y

b e  m o r e  e f f e c t i v e l - v  a c h i e v e d .
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(10 )  An  ana l - ys i s  sys tem fo r  t he  dev i ce  managemen t

method  acco rd ing  to  the  p resen t  i nven t i on  as  desc r ibed  above

is  a f so  a  ma in  sub jec t  ma t te r  o f  t he  p resen t  i nven t i on .  One

such  ana l - ys i s  sys tem i s  used  i n  a  ma in tenance  i nspec t i on

opera t i on  where in  e i t he r  a  compfe te  ove rhau f  f o r  rep lac ing

wi th recommended devices the ent i re  number of  dev i -ces in  a

l : r n a  ô r ^ r r n  n f  m : n : n a r l  Ä a r z ' iv !  r l r e r r q v ç v  u ç v r C e  S ,  o T  a  p a f t i a l -  o v e r h a u f  f o f

repai r ing or  repfac ing \^ Ì i th  recommended devices onl -y  those

m : n r n o r l  d a r l i n ¡ a  l - 1 - ' r f  1 r ^  ñ â ' l  f t r n ¡ j _  i n n - i  n a  ' i  -  ô ^ - l ^ ^ + - i - ' ^ l ',  - . - ¿ ' s  L I I d L  d r e  l t t d l - L u I l U L l - O I I J - l l g  a S  S e l e c t a v e f  y

p e r f o r m e d  a s  a n  i n i t i a Ì  o v e r h a u l - ,  a f t e r  w h i c h  a  c o m p l - e t e

t e s t  i n v o l v i n g  t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v i c e s  i s

^ ^ - j  ^ r ' i  ^ ^ r  r  . -  ) e r f o r m e d  t o  d e t e r m i n e  w h e t h e r  t h e  d e v i c e s  a r eI J ç !  a V U a U A L !  y  _ L

ô n ê r â f  i n o  n ô r m â ' l  
' l  

v  o r  h a w e  a  m a l - f u n c t i o n -  a n c l  a n r ¡  c l e r ¡ i - c e s
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invention is characterized in that the replaced or repaired      devices are retested during each cycle
of the complete test 35 to determine whether the devices are operating normally or have a
malfunction, and the repair or replacement is  completed for those of the managed devices that
have been confirmed by the retesting to operate normally; and for those of the managed devices
that have been confirmed by the retesting to have a malfunction, the repair or replacement 5 is
repeated until continued retesting confirms that the devices operate normally. [0039]
Specifically, according to this arrangement, when a malfunction is confirmed during retesting in
each cycle of 10 the complete test, repair or replacement of that device is repeated until retesting
confirms that the device is operating normally. Malfunctioning devices that were not successfully
replaced, repaired, or otherwise corrected can therefore be prevented from being left in a
malfunctioning 15 state and can be reliably put into a normal operating state during each cycle of
the complete test (i.e., the entire number of the managed devices can be reliably put into a normal
operating state during each cycle of the complete test). The basic object of device management,
which is to 20 maintain the entire number of the managed devices in a normal operating state to
the extent possible, can thereby be more effectively achieved. [0040] (10) An analysis system for
the device management 



f ound  to  be  ma l func t i on ing  du r ing  any  cyc le  o f  t he  comp le te

tes t  a re  repa i red  o r  rep laced  w i th  recommended  dev i ces .  The

ana lys i s  sys tem i s  cha rac te r i zed  i n  compr i s ing :  i npu t  means

fo r  i npu t t i ng  the  tes t  resu l t  o f  t he  comp le te  tes t ;  s to rage

5  means  fo r  cumu i -a t i ve l y  s to r i ng  the  tes t  resu l t  f o r  each

cyc le  o f  t he  comp le te  tes t  t ha t  i s  i npu t  by  the  i npu t  means ;

and  a r i t hme t i c  means  fo r  c rea t i ng ,  i n  acco rdance  w i th  a
n r a q o ] .  n r ô c f r â m -  â n â l r ¡ s i S  d a t a  t h a t  i n d i C a t e S  as ¡ ¿ q f  I  r

maf func t i on ing  f requency  o f  each  o f  t he  managed  dev i ces  on

10  the  bas i s  o f  t he  tes t  resu f t  o f  t he  comp le te  tes t  t ha t  spans

a  p l u r a l i t y  o f  c y c Ì e s ,  â s  s t o r e d  i n  t h e  s t o r a g e  m e a n s .

f  o o 4 i  I

S n o r - i  f  i  ¡ : l  l . '  - ^ ^ ¡ ¡ ¡ l i  ¡ ¡  1 .  n  1 _  h - i  <u y u v - L L l c d . l - l - y ¡  â C C u -  - , , * . }  a r r a n g e m e n t ,  a  t e s t

resu l t  f o r  each  pe r iod i c  cyc le  o f  compÌe te  tes t i ng  i s  i npu t

15  by  the  i npu t  means ,  and  the  s to rage  means  cumu l -a t i ve l y

s to res  the  tes t  resu l t  f o r  each  cyc le  o f  t he  comp le te  tes t

t h l l s  i  n n l l f  -  T h e r e f o r e  -  J - h o  q i _  n r ¡ . r ê  m ê â n q  q 1 -  r r r ê q  t . h e  t e S t

resu l - t s  f o r  pe r iod i c  comp le te  tes ts  tha t  span  a  p lu ra l i t y  o f

c y c l e s .

20  100421

The  a r i t hme t i c  means  c rea tes ,  i n  acco rdance  w i th  a

p rese t  p rog ram,  ana lys i s  da ta  tha t  i nd i ca tes  the

ma l - func t i on ing  f requency  o f  each  o f  t he  managed  dev i ces  on

the  bas i s  o f  t he  tes t  resu l - t  o f  t he  comp le te  tes t  t ha t  spans

2 5  a  p l u r a l i t y  o f  c y c l e s ,  â s  s t o r e d  i n  t h e  s t o r a g e  m e a n s .

There fo re ,  c rea t i ng  da ta  i n  t h i s  manner  y ie lds  ana lys i s  da ta

abou t  t he  ma l func t i on ing  f requency  o f  each  o f  t he  managed

d e v i c e s  o b t a i n e d  u n d e r  t h e  s a m e  c o m p a r i s o n  c o n d i t i o n s  ( i . e . ,

cond i t . i ons  i n  wh ich  the  tes t  pe r i -od ,  number  o f  t es t s ,  t es t

30  i n te rva l ,  and  o the r  t es t  imp lemen ta t i on  cond i t i ons  a re  the

i n n ¿ ? l
L v v  

¿ v l

Cor rec t  and  h igh l y  re l i ab le  ana lys ís  resu l t s  can

the re fo re  be  ob ta ined  i f  t he  qua l i t y  o f  t he  se rv i ce

35  cond i t i ons ,  t he  causes  o f  ma l func t i ons ,  and  o the r

cha rac te r i s t i cs  o f  each  o f  t he  managed  dev i ces  a re  ana lyzed

1 5

25 method according to the present invention as described above is also a main subject matter of
the present invention. One such analysis system is used in a maintenance inspection operation
wherein either a complete overhaul for replacing with recommended devices the entire number of
devices in a 30 large group of managed devices, or a partial overhaul for repairing or replacing with
recommended devices only those managed devices that are malfunctioning is selectively
performed as an initial overhaul, after which a complete test involving the entire number of the
managed devices is 35 periodically performed to determine whether the devices are operating
normally or have a malfunction, and any devices   found to be malfunctioning during any cycle of
the complete test are repaired or replaced with recommended devices. The analysis system is
characterized in comprising: input means for inputting the test result of the complete test; storage 5
means for cumulatively storing the test result for each cycle of the complete test that is input by the
input means; and arithmetic means for creating, in accordance with a preset program, analysis
data that indicates a malfunctioning frequency of each of the managed devices on 10 the basis of
the test result of the complete test that spans a plurality of cycles, as stored in the storage means.
[0041]        Specifically, according to this arrangement, a test result for each periodic cycle of
complete testing is input 15 by the input means, and the storage means cumulatively stores the
test result for each cycle of the complete test thus input. Therefore, the storage means stores the
test results for periodic complete tests that span a plurality of cycles. 20[0042]       The arithmetic
means creates, in accordance with a preset program, analysis data that indicates the
malfunctioning frequency of each of the managed devices on the basis of the test result of the
complete test that spans 25 a plurality of cycles, as stored in the storage means. Therefore,
creating data in this manner yields analysis data about the malfunctioning frequency of each of the
managed devices obtained under the same comparison conditions (i.e., conditions in which the test
period, number of tests, test 30 interval, and other test implementation conditions are the same). 
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usefu f  fo r  dev ice  management  in  th is  respec t .
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B e i n g  a b l - e  t o  a u t o m a t i c a l l y  c r e a t e  s u c h  a n a l - y s i s  d a t a

b y  a n  a r i t h m e t i c  m e a n s  m a k e s  i t  p o s s i b l e  t o  f a c i l i t a t e  a n d

s t r e a m l i n e  t h e  e n t i r e  a n a l - y s i s  o p e r a t i o n ,  i n c l u d i n g  t h e

c r e a t i o n  o f  t h e  a n a l y s i s  d a t a ,  a n d  h e n c e  t o  f a c i l - i t a t e  a n d

s t r e a m l - i n e  t h e  e n t i r e  d e v i c e  m a n a g e m e n t  o p e r a t i o n .

T h e  d i s p l a y  m o d e  f o r  t h e  m a f f u n c t i o n i n g  f r e q u e n c y  i n

t h e  a n a l y s i s  d a t a  i s  n o t  l i m i t e d  t o  a  n u m e r i c a l  f r e q u e n c y
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d i s n l a r z  o f* . . *  m a y  a l s o  o e ,  e  .  9 .  ,  a  n u m e r f  ' - * -  -  l

m a f f u n c t i o n i n g  f r e q u e n c y  t h a t  a s s u m e s  t h a t  t h e  s a m p l i n g

per iods  fo r  the  en t i re  number  o f  the  managed dev ices  are
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' ì  

v  i  n c l i  r : a t e s  t h er u v r r  u r v q r  I  v L  d  L r r ù P I d . y  I L L \ J L I C  L I I A  L  V  I J  U A I f , J  r ¿ r u r v q  u v J

f r e q u e n c y  a n d  n u m b e r  o f  o c c u r r e n c e s  u s i n g  a  g r a p h ,  c h a r t ,

r ì r a w ' i  n o  -  s r ¡ m h o l  r - o l  o r  -  o r  t h e  l i k e .
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i n s n e r : l _  i o n  o n e r a t i o n  w h e r e i n  e i t h e r  a  ç c l m n l e t e  o r ¡ e r h a r l l  f o r

rep lac ing  w i th  recommended dev ices  the  en t i re  number  o f

d e v i c e s  j - n  a  J - a r g e  g r o u p  o f  m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l

overhau l  fo r  repa i r íng  or  rep lac ing  w i th  recommended dev j -ces

o n l y  t h o s e  m a n a g e d  d e v i c e s  t h a t  a r e  m a l f u n c t i o n i n g  i s

s e f e c t i v e l y  p e r f o r m e d  a s  a n  i n i t i a l  o v e r h a u l ,  a f t e r  w h i c h  a

comple te  tes t  invo l -v ing  the  en t i re  number  o f  the  managed
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dev ices .  The  ana lys i s  sys tem i s  cha rac te r i zed  i n  compr i s ing :
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t e s t  a n d  a  c l - a s s i f i c a t i o n  c a t e g o r y  t o  w h i c h  e a c h  o f  t h e

managed dev ices  be longs ;  s to rage means fo r  cumul -a t j -ve ly

s t o r i n g  t h e  t e s t  r e s u l - t  f o r  e a c h  c y c l e  o f  t h e  c o m p l e t e  t e s t
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c l - a s s i f i c a t i o n  c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s  t h a t
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[0043]       Correct and highly reliable analysis results can therefore be obtained if the quality of the
service 35 conditions, the causes of malfunctions, and other characteristics of each of the
managed devices are analyzed  using this analysis data. This analysis system is extremely useful
for device management in this respect. [0044] Being able to automatically create such analysis
data 5 by an arithmetic means makes it possible to facilitate and streamline the entire analysis
operation, including the creation of the analysis data, and hence to facilitate and streamline the
entire device management operation. The display mode for the malfunctioning frequency in 10 the
analysis data is not limited to a numerical frequency display, and may also be, e.g., a numerical
display of malfunctioning frequency that assumes that the sampling periods for the entire number
of the managed devices are identical, or a display mode that visually indicates the 15 frequency
and number of occurrences using a graph, chart, drawing, symbol, color, or the like. [0045]       (11)
Another analysis system is used in a maintenance inspection operation wherein either a complete
overhaul for 20 replacing with recommended devices the entire number of devices in a large group
of managed devices, or a partial overhaul for repairing or replacing with recommended devices
only those managed devices that are malfunctioning is selectively performed as an initial overhaul,
after which a 25 complete test involving the entire number of the managed devices is periodically
performed to determine whether the devices are operating normally or have a malfunction, and any
devices found to be malfunctioning during any cycle of the complete test are repaired or replaced
with recommended 30 devices. The analysis system is characterized in comprising: 
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f o r  i n d i c a t i n g  a  r e l a t i o n  b e t w e e n  a  m a l f u n c t i o n i n g  f r e q u e n c y

a n d  a  p l u r a l i t y  o f  t h e  c l - a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f

5  t h e  m a n a g e d  d e v i c e s ,  o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e

m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s

a c c o r d i n g  t o  t h e  c l a s s i f i c a t i o n  c a t e g o r y ,  o û  t h e  b a s i s  o f

t h e  t e s t  r e s u l t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y

o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c j - a t e d  c l - a s s i f i c a t i o n

l 0  c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,  a s  s t o r e d  i n  t h e

s t o r a g e  m e a n s .

[ 0 0 4 6 ]

S p e c i f i c a l l y ,  a c c o r d j - n g  t o  t h i s  a r r a n g e m e n t ,  a  t e s t

r e s u l - t  f o r  e a c h  p e r i o d i c  c y c J - e  o f  c o m p l e t e  t e s t i n g  i s  i n p u t

1 5  b y  t h e  i n p u t  m e a n s ,  a n d  t h e  s t o r a g e  m e a n s  c u m u l a t i v e l y

s t o r e s  t h e  t e s t  r e s u l - t  f o r  e a c h  c y c l e  o f  t h e  c o m p l e t e  t e s t

1 _  l r r r c  i  n n r r l _  ' F h a r a f n r a  f  h e  s f  o r ¡ c f ê  m e a n s  S t O f e S  t h e  t e S tv r v r v t  r  u v r q Y U

resu f t s  f o r  pe r iod i c  compJ-e te  tes ts  tha t  span  a  p lu ra l i t y  o f

c y c l e s ,  a n d  a f s o  s t o r e s  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n

20  ca tego ry  o f  each  o f  t he  managed  dev i ces  tha t  i s  i npu t  by  the

rnpu t  means .
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The  a r i t hme t i c  means  c rea tes ,  i n  acco rdance  w i th  a

p rese t  p rog ram,  ana lys i s  da ta  fo r  i nd i ca t i ng  a  re fa t i on

25  be tween  the  ma f func t i on ing  f requency  and  a  p lu ra l i t y  o f  t he

c l -ass i f i ca t i on  ca tego r ies  fo r  each  o f  t he  managed  dev i ces ,

o r  ana lys i s  da ta  fo r  i nd i ca t i ng  the  ma l func t i on ing  f requency

fo r  each  o f  t he  managed  dev i ces  acco rd ing  to  the

c f a s s i f i c a t i o n  c a t e g o r y ,  o û  t h e  b a s i s  o f  t h e  t e s t  r e s u l - t  o f

30  the  comp le te  tes t  t ha t  spans  a  p lu ra l i t y  o f  cyc les  and  on

t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n  c a t e g o r y  o f  e a c h

o f  t he  managed  dev i ces ,  âs  s to red  i n  t he  s to rage  means .
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ob ta in  ana lys i s  da ta  fo r  i nd i ca t i ng  a  re la t i on  be tween  the

35  ma l func t i on ing  f requency  and  a  p lu ra l i t y  o f  t he

c l a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,

7 1

input means for inputting the test result of the complete test and a classification category to which
each of the managed devices belongs; storage means for cumulatively storing the test result for
each cycle of the complete test 35 that is input by the input means, and storing the associated
classification category of each of the managed devices that  is input by the input means; and
arithmetic means for creating, in accordance with a preset program, analysis data for indicating a
relation between a malfunctioning frequency and a plurality of the classification categories for each
of 5 the managed devices, or analysis data for indicating the malfunctioning frequency for each of
the managed devices according to the classification category, on the basis of the test result of the
complete test that spans a plurality of cycles and on the basis of the associated classification 10
category of each of the managed devices, as stored in the storage means. [0046]       Specifically,
according to this arrangement, a test result for each periodic cycle of complete testing is input 15
by the input means, and the storage means cumulatively stores the test result for each cycle of the
complete test thus input. Therefore, the storage means stores the test results for periodic complete
tests that span a plurality of cycles, and also stores the associated classification 20 category of
each of the managed devices that is input by the input means. [0047] The arithmetic means
creates, in accordance with a preset program, analysis data for indicating a relation 25 between the
malfunctioning frequency and a plurality of the classification categories for each of the managed
devices, or analysis data for indicating the malfunctioning frequency for each of the managed
devices according to the classification category, on the basis of the test result of 30 the complete
test that spans a plurality of cycles and on the basis of the associated classification category of
each of the managed devices, as stored in the storage means. Therefore, creating data in this
manner makes it possible to obtain analysis data for indicating a relation between the 
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o r  a n a l - y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a f f u n c t i o n i n g  f r e q u e n c y

f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l a s s i f i c a t i o n  c a t e g o r y ,  â s  o b t a i n e d  u n d e r  t h e  s a m e

c o m p a r i s o n  c o n d i t i o n s  ( i . e . ,  c o n d i t i o n s  i n  w h i c h  t h e  t e s t

n o r i n d -  n r r m l ' r a r  n f  j _ e s f  s -  f c s f  i n t e r r ¡ a I  -  a n d  O t h e f  t e S ty e ! 4 v s t  /  u e r  L v !  v q f t

i m p l e m e n t a t i o n  c o n d i t i o n s  a r e  t h e  s a m e ) .
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Cor rec t  and  h igh ty  re l i ab le  ana lysJ -s  resu l - t s  can

the re fo re  be  ob ta ined  i f  t he  qua l - i t y  o f  t he  se rv i ce

cond i t i ons ,  t he  causes  o f  ma l - func t i ons ,  and  o the r

cha rac te r i s t i cs  o f  each  o f  t he  managed  dev i ces  a re  ana lyzed
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t h i s  r e s p e c t .

f n n ¿ q l

B e í n g  a b l e  t o  a u t o m a t i c a l l y  c r e a t e  s u c h  a n a J - y s i s  d a t a

k r r ¡  ¡ n  â r i f h m e t i c  m e a n s  m a k e s ' i  I  r l ô s s i b ' l  e  t o  f a c i l - i t a t e  a n d

s t r e a m l i n e  t h e  e n t i r e  a n a l y s i s  o p e r a t i o n ,  i n c l u d i n g  t h e

c r e a t i o n  o f  t h e  a n a l y s i s  d a t a ,  a n d  h e n c e  t o  f a c i l - i t a t e  a n d

s t r e a m f i n e  t h e  e n t i r e  d e v i c e  m a n a g e m e n t  o p e r a t i o n .

( 1 2 )  A n o t h e r  a n a l y s i s  s y s t e m  i s  u s e d  i n  a  m a i n t e n a n c e

inspec t ion  opera t ion  where in  e i ther  a  comple te  overhau l -  fo r

rep lac ing  w i th  recommended dev ices  the  en t i re  number  o f

d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l

overhau l  fo r  repa i r ing  or  rep lac ing  w i th  recommended dev ices

o n l y  t h o s e  m a n a g e d  d e v i c e s  t h a t  a r e  m a l f u n c t i o n i n g  i s

s e l - e c t i v e l y  p e r f o r m e d  a s  a n  i n i t i a l -  o v e r h a u l - ,  a f t e r  w h i c h  a

comnl  e f  e  f  es j_  ì  n r ¡o ' l  rz i  n r r  ihe  en t i fe  numbef  Of  the  manaOedJ " "

c l e r r i  r : e s  i s  n e r i  o d i r - ¡ l  I  r z  n o r f o r m e d  t o  d e t e r m i n e  w h e t h e r  t h ei  _ v v '

devi -ces are operat ing normaÌ ly  or  have a mal- funct ion,  and

any  dev i ces  found  to  be  ma l - func t i on ing  du r ing  any  cyc le  o f

f  h e  r - ô m n l e f  e  l -  ̂ ^ F  i  r e d  ô r  r e n l a r - e d  w i t h  r e c o m m e n d e dL r l ç  u v r r l P f  ç  L ç  L E , >  L  o - I  ç  L  C I J O I !  ç U  V !  !  ç ] w ! O U (

dev ices .  The  ana lys i s  sys tem i s  cha rac te r i zed  i n  compr i s i -ng :

input  means for  input t ing the test  resul - t  o f  the compl-ete

tes t  and  c l -ass i f i ca t i on  ca tego r ies  o f  each  o f  a  p lu ra l i t y  o f
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35 malfunctioning frequency and a plurality of the classification categories for each of the managed
devices,  or analysis data for indicating the malfunctioning frequency for each of the managed
devices according to the classification category, as obtained under the same comparison
conditions (i.e., conditions in which the test 5 period, number of tests, test interval, and other test
implementation conditions are the same). [0048]       Correct and highly reliable analysis results can
therefore be obtained if the quality of the service 10 conditions, the causes of malfunctions, and
other characteristics of each of the managed devices are analyzed using this analysis data in the
context of the relationships with the plurality of classification categories. This analysis system is
extremely useful for device management in 15 this respect. [0049]       Being able to automatically
create such analysis data by an arithmetic means makes it possible to facilitate and streamline the
entire analysis operation, including the 20 creation of the analysis data, and hence to facilitate and
streamline the entire device management operation.       (12) Another analysis system is used in a
maintenance inspection operation wherein either a complete overhaul for replacing with
recommended devices the entire number of 25 devices in a large group of managed devices, or a
partial overhaul for repairing or replacing with recommended devices only those managed devices
that are malfunctioning is selectively performed as an initial overhaul, after which a complete test
involving the entire number of the managed 30 devices is periodically performed to determine
whether the devices are operating normally or have a malfunction, and any devices found to be
malfunctioning during any cycle of the complete test are repaired or replaced with recommended
devices. The analysis system is characterized in comprising: 35 input means for inputting the test
result of the complete test and classification categories of each of a plurality of  
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prescribed classification criteria to which each of the managed devices belongs; storage means for
cumulatively storing the test result for each cycle of the complete test that is input by the input
means, and storing the associated 5 classification categories of each of the plurality of the
prescribed classification criteria for each of the managed devices that are input by the input means;
and arithmetic means for creating, in accordance with a preset program, analysis data for indicating
a relation between a 10 malfunctioning frequency and a plurality of the classification categories of
each of the classification criteria for each of the managed devices, or analysis data for indicating
the malfunctioning frequency for each of the managed devices according to the classification
categories 15 of each of the classification criteria, on the basis of the test result of the complete test
that spans a plurality of cycles and on the basis of the associated classification categories of each
of the classification criteria for each of the managed devices, as stored in the storage means.
20[0050]       Specifically, according to this arrangement, a test result for each periodic cycle of
complete testing is input by the input means, and the storage means cumulatively stores the test
result for each cycle of the complete test 25 thus input. Therefore, the storage means stores the
test results for periodic complete tests that span a plurality of cycles, and also stores the
associated classification categories of each of the classification criteria for each of the managed
devices that are input by the input means. 30[0051] The arithmetic means creates, in accordance
with a preset program, analysis data for indicating a relation between the malfunctioning frequency
and a plurality of the classification categories of each of the classification 35 criteria for each of the
managed devices, or analysis data for indicating the malfunctioning frequency for each of the  
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managed devices according to the classification categories of each of the classification criteria, on
the basis of the test result of the complete test that spans a plurality of cycles and on the basis of
the associated classification 5 categories of each of the classification criteria for each of the
managed devices, as stored in the storage means. Therefore, creating data in this manner makes it
possible to obtain analysis data for indicating a relation between the malfunctioning frequency and
a plurality of the 10 classification categories of each of the classification criteria for each of the
managed devices, or analysis data for indicating the malfunctioning frequency for each of the
managed devices according to the classification categories of each of the classification criteria, as
obtained under 15 the same comparison conditions (i.e., conditions in which the test period,
number of tests, test interval, and other test implementation conditions are the same). [0052]
Correct and highly reliable analysis results can 20 therefore be obtained if the quality of the service
conditions, the causes of malfunctions, and other characteristics of each of the managed devices
are analyzed using this analysis data in the context of the relationships with the plurality of
classification categories of each of 25 the classification criteria. This analysis system is extremely
useful for device management in this respect. [0053]       Being able to automatically create such
analysis data by an arithmetic means makes it possible to facilitate and 30 streamline the entire
analysis operation, including the creation of the analysis data, and hence to facilitate and
streamline the entire device management operation. [0054]         The analysis and evaluation
information, which is 35 analysis data for indicating a relation between the malfunctioning
frequency and a plurality of the  classification categories of each of the classification criteria for
each of the managed devices or the analysis data for indicating the malfunctioning frequency for
each of the managed devices according to the classification 5 categories of each of the
classification criteria, can be written data printed on paper or the like, electronic data displayed on a
computer display, or any other type of data capable of displaying a content. [0055] 
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10The display mode for the relation between the malfunctioning frequency and the classification
categories of each of the managed devices in the aforedescribed device management methods
and analysis systems is not limited to a display mode that shows the relation by using a graph, 15
chart, or formula, and includes a display mode in which the relation is visually displayed using a
drawing, symbol, color, or the like. Similarly, the display mode for the malfunctioning frequency of
each managed device classified by classification categories is not limited to a numerical 20
frequency display, and may also be, e.g., a numerical display of malfunctioning frequency that
assumes that the sampling periods for the entire number of the managed devices are identical, or a
display mode that visually indicates the frequency and number of occurrences using a 25 graph,
chart, drawing, symbol, color, or the like. [0056]       (13) Another main subject matter of the present
invention is a data structure for a management database for assisting in a maintenance inspection
operation, in which 30 either a complete overhaul for replacing with recommended devices the
entire number of devices in a large group of managed devices, or a partial overhaul for repairing or
replacing with recommended devices only those managed devices that are malfunctioning is
selectively performed as 35 an initial overhaul, after which a complete test involving the entire
number of the managed devices is performed to  determine whether the devices are operating
normally or have a malfunction. The data structure is characterized in that the test results of the
complete test that spans a plurality of cycles are mutually linked and recorded so that the 5 history
of each device can be managed; and malfunctioning frequencies for each of the managed devices
are obtained based on the test results of the complete tests and recorded. [0057] 10The
malfunctioning frequencies for each of the managed devices obtained based on the test results of
the periodic tests spanning a plurality of cycles, i.e., the malfunctioning frequencies for each of the
managed devices obtained under the same comparison conditions (i.e., 
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15 conditions in which the test period, number of tests, test interval, and other test implementation
conditions are the same) are displayed based on the analysis data extracted from a database
having a data structure that has such characteristics. 20[0058]       Correct and highly reliable
analysis results can therefore be obtained if the quality of the service conditions, the causes of
malfunctions, and other characteristics of each of the managed devices are analyzed 25 based on
the displayed malfunctioning frequencies of each of the managed devices. In this respect, analysis
data that is extremely useful for device management will be obtained. [0059] This analysis data can
be written data printed on paper 30 or the like, electronic data displayed on a computer display, or
any other type of data capable of displaying a content. [0060]         The display mode for the
malfunctioning frequency in 35 the analysis data is also not limited to a numerical frequency
display, and may also be, e.g., a numerical  display of malfunctioning frequency that assumes that
the sampling periods for the entire number of the managed devices are identical, or a display mode
that visually indicates the frequency and number of occurrences using a 5 graph, chart, drawing,
symbol, color, or the like. [0061]       (14) In a preferred embodiment of the data structure according
to the present invention, the managed devices are recorded so as to allow classification into a
plurality of 10 classification categories according to a prescribed classification criterion; and the
relation between the malfunctioning frequency and the plurality of classification categories of each
of the managed devices, or the malfunctioning frequency of each of the managed devices 
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15 classified by classification categories is obtained based on the test result of the complete test
that spans a plurality of cycles and on the basis of the associated classification category of each of
the managed devices, and is recorded. [0062] 20Specifically, according to this arrangement, the
relation between the malfunctioning frequency and the plurality of classification categories of each
of the managed devices or the malfunctioning frequency of each of the managed devices classified
by classification categories 25 obtained on the basis of the test results of the periodic complete
tests that span a plurality of cycles and on the basis of the associated classification category of
each of the managed devices, i.e. the relation between the malfunctioning frequency and the
plurality of classification 30 categories of each of the managed devices or the malfunctioning
frequency of each of the managed devices classified by classification categories obtained under
the same comparison conditions (i.e., conditions in which the test period, number of tests, test
interval, and other test 35 implementation conditions are the same) is displayed using the analysis
data.  [0063]       Correct and highly reliable analysis results can therefore be obtained if the quality
of the service conditions, the causes of malfunctions, and other 5 characteristics of each of the
managed devices are analyzed based on the displayed relation between the malfunctioning
frequency and the plurality of classification categories of each of the managed devices, or the
displayed malfunctioning frequency of each of the managed devices classified by 10 classification
categories in the context of the relationships with the plurality of classification categories. In this
respect, analysis data that is extremely useful for device management will be obtained. (15) In
another preferred embodiment of the data 15 structure according to the present invention, the
managed devices are recorded according to a plurality of prescribed classification criteria so as to
allow classification into a plurality of classification categories for each of the classification criteria;
and the relation between the 20 malfunctioning frequency and the plurality of classification
categories of each of the classification criteria for each of the managed devices, or the
malfunctioning frequency of each of the managed devices classified by classification categories for
each of the classification criteria is 
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25 obtained on the basis of the test result of the complete test that spans a plurality of cycles and
on the basis of the associated classification categories of each of the classification criteria for each
of the managed devices, and is recorded. 30[0064]      Specifically, according to this arrangement,
the relation between the malfunctioning frequency and the plurality of classification categories of
each of the classification criteria for each of the managed devices or 35 the malfunctioning
frequency of each of the managed devices classified by classification categories for each of the
classification criteria obtained on the basis of the test results of the periodic complete tests that
span a plurality of cycles and on the basis of the associated classification category of each of the
classification criteria for each of 5 the managed devices, i.e. the relation between the
malfunctioning frequency and the plurality of classification categories of each of the classification
criteria for each of the managed devices or the malfunctioning frequency of each of the managed
devices classified by classification 10 categories for each of the classification criteria obtained
under the same comparison conditions (i.e., conditions in which the test period, number of tests,
test interval, and other test implementation conditions are the same), is displayed using the
analysis data. 15[0065]       Correct and highly reliable analysis results can therefore be obtained if
the quality of the service conditions, the causes of malfunctions, and other characteristics of each
of the managed devices are analyzed 20 on the basis of the displayed relation between the
malfunctioning frequency and the plurality of classification categories of each of the classification
criteria for each of the managed devices, or the displayed malfunctioning frequency of each of the
managed devices classified by 25 classification categories in the context of the relationships with
the plurality of classification categories of each of the classification criteria. In this respect, analysis
data that is extremely useful for device management will be obtained. 30[0066]       Yet another
main subject matter of the present invention is a maintenance inspection support apparatus for a
maintenance inspection of plant facility devices performed 



l 0

1 5

20

25

30

c f a s s i f i c a t i o n  c r i t e r i a  o b t a i n e d  o n  t h e  b a s i s  o f  t h e  t e s t

r e s u l - t s  o f  t . h e  p e r i o d i c  c o m p l e t e  t e s t s  t h a t  s p a n  a  p l u r a l i t y

o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n

c a t e g o r y  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f

t h e  m a n a c r e c l  d e r ¡ i r - e s -  ' i  ê  t h e  r e l a t i o n  b e t w e e n  t h e,  f  . v .

m a l f u n c t i o n i n g  f r e q u e n c y  a n d  t h e  p l u r a l i t y  o f  c l - a s s i f i c a t i o n
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on the basis of a guideline selected from a plurality of 35 maintenance inspection guidelines. The
maintenance inspection support apparatus according to the present  invention comprises: a device
layout data management unit for managing layout data of the devices obtained from input device
layout plan data; a device attribute value acquisition unit for acquiring a device attribute value of a 5
specified problem device, which acts as a designated device to be subjected to maintenance
inspection, using an  identification symbol read from an ID tag attached to the problem device while
referencing the device layout data that is managed by the device layout data management unit; a
10 device test data acquisition unit for acquiring device test data for the problem device; a device
evaluation data generator for combining, for each of the devices, the device attribute value
acquired using the device attribute value acquisition unit and the device test data acquired using
the 15 device test data acquisition unit, and for generating device evaluation data; a database
management unit for appending a history code that allows the device evaluation data to be
managed as a history, storing the device evaluation data in a database, and extracting device
evaluation data that 20 conforms to a search condition; a classification processor for accessing the
database through the database management unit and classifying the device evaluation data while
making reference to a classification criteria table; a device analysis processor for making a
historical evaluation of 25 device evaluation data extracted from the database or of device
evaluation data classified in the classification processor and analyzing an operational state of the
devices; a performance computation unit for computing an economic effect of the selected
maintenance inspection guidelines on 30 the basis of the analysis results of the device analysis
processor; and an assistance information generator for generating assistance information for
selecting the maintenance inspection guidelines on the basis of the economic effect computed by
the performance computation 35unit. 
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A key point of the maintenance inspection support apparatus is that, for the analysis results and the
like obtained by the device analysis processor to be used in performing maintenance inspection
operation management in a 5 plant facility, the performance computation unit calculates the
malfunction rate, total vapor leakage, monetary loss due to vapor leakage, and the like of each
device and computes the economic effects of the maintenance inspection operation on the basis of
these analysis results or of the device 10 evaluation data obtained from the database via the
database management unit. The assistance information generator also has an algorithm for using
the analysis results to choose the recommended devices that should be used in a specified
location, and can therefore suggest recommended devices to 15 the operator during device
replacement at the specified location. [0067]       Maintenance inspection guidelines that are used
in maintenance inspection operations for supporting the 20 maintenance inspection support
apparatus include: a complete overhaul strategy in which a complete overhaul is performed to
replace the entire number of devices to be subjected to maintenance inspections with
recommended devices, and a complete test involving the entire number of the managed 25 devices
is then periodically repeated; and a partial overhaul strategy in which a partial overhaul is
performed to repair only those of the devices to be subjected to maintenance inspections that have
a malfunction, or to replace the malfunctioning devices with recommended devices, 30 and a
complete test involving the entire number of the managed devices is then periodically repeated.
BRIEF DESCRIPTION OF THE DRAWINGS       FIG. 1 is a perspective view of a management
unit; FIG. 2 is a circuit diagram of the management unit; 35FIG. 3 is a perspective view showing a
test mode;         FIG. 4 is view showing the display mode of a management database;       FIG. 5 is
a view showing the display mode of a facility chart image; 5FIG. 6 is a view showing an analysis
graph; 
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a  c i rcu i t  d i -agram of  the management  uni t ;
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FIG. 7 is a view showing an analysis graph; and FIG. 8 is a functional block view of a portable PC.
[KEY] Managed device 10IcTest result Db Management database Malfunctioning frequency G, E
Analysis data 2Input means 1514a, 14b Input means 17Storage means PbPreset program 16
Arithmetic means                  BEST MODE FOR CARRYING OUT THE INVENTION  20[0068]
FIGS. 1 and 2 show a management unit 1 used in the management of a large group of vapor traps
T installed in a chemical plant or other vapor-using facility. The management unit 1 is composed of
a testing unit 2, a portable personal 25 computer 3 (abbreviated as "portable PC" hereinbelow),
and an ID tag reader 4. [0069]       The testing unit 2 has a keypad 5 as an operating unit, a
miniature display 6 as a display unit, an internal CPU 7 30 (central processing unit) as an arithmetic
unit, and an internal memory 8 as a storage unit. A testing program Pa is stored in the memory 8.
The testing unit 2 operates in accordance with the testing program Pa executed by the CPU 
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7. 35[0070]        The testing unit 2 has a probe 9. The distal end of the probe 9 is provided with a
sensor 10 for detecting the supersonic vibrations and temperature at the external surface of a trap
T while pressed against the external 5 surface of the trap, as shown in FIG. 3. Vibration and
temperature signals sensed by the sensor 10 are input to the testing unit 2 via a connecting cord
11 (or an infrared communication means or other wireless communication means). [0071] 10The ID
tag reader 4 is provided to the distal end of an arm 12 mounted on the probe 9, with the arm being
able to be switched between the extended position shown by the broken line and the retracted
position shown by the solid line. When the ID tag reader 4 is brought close to an ID tag 13 15
attached in the vicinity of each tested trap while the arm 12 is extended, the area number, trap
number, and other trap identification information Ia of the corresponding trap T recorded in the ID
tag 13 are read by the ID tag reader 4 and are input to the testing unit 2. 20[0072]      The portable
PC 3 has a keyboard 14a, stylus 14b, and mouse (not shown) as operating units; a display 15 as a
display unit; an internal CPU 16 as an arithmetic unit; and an internal hard disk 17 as a storage
unit. A management 25 program Pb is stored on the hard disk 17. The portable PC 3 operates in
accordance with the management program Pb executed by the CPU 16. [0073] 
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e x e c u t e d  b y  t h e  C P U  7 6 .

[ 0 0 7 3 ]

The por tab le PC 3 can have two-way communi-cat ion wi th
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The  t rap  i den t i f i ca t i on  i n fo rma t j -on  Ia  tha t  i s  read  by  the
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n o r f a b l  e  P C  3 .
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The portable PC 3 can have two-way communication with 30 the testing unit 2 via a connecting
cord 18 (or an infrared communication means or other wireless communication means). The trap
identification information Ia that is read by the ID tag reader 4 is input to the testing unit 2 and the
portable PC 3.  [0074]      The memory 8 of the testing unit 2 stores the model, application, service
vapor pressure, and other types of trap attribute information lb of each of the tested traps T. The 5
testing unit 2 reads from the memory 8 the trap attribute information lb of the tested trap T specified
by the trap identification information Ia that was read by the ID tag reader 4. The trap attribute
information lb thus read and the vibrations and temperature sensed by the sensor 10 are 10
evaluated using determination criteria information Da. The determination criteria information Da
may, for example, include tables for calculating the vapor leakage rate or the like from the trap
model, temperature, and vibration. The determination criteria information Da is stored in the 15
memory 8. Obtaining the vapor leakage rate as a result of the evaluation makes it possible to
determine whether the tested trap T is operating normally or has a malfunction. In addition, the
malfunction category can also be determined, such as whether the leak is large, medium, or small,
whether 20 there is a blowout or an obstruction, or the like. [0075]       The testing unit 2 stores the
following information in the memory 8: trap reference information Id that may include a test date,
notes, and a plurality of other entries that 25 are input by operating the keypad 5 or the like for
each of the tested traps T, and the results of determining whether the traps operate normally or
have a malfunction, as well as the results of determining the malfunction category as trap test
results Ic (trap test information). In the process, the 30 trap test results Ic are correlated with the
trap identification information Ia and trap attribute information lb. These types of information are
also transmitted to the portable PC 3. [0076] 35In the testing unit 2, the trap identification
information Ia, trap attribute information Ib, trap test 
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in fo rma t ion  Tã ,  t rap  a t t r i bu te  i n fo rma t ion  Ib ,  t r ap  tes t
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results Ic, and trap reference information Id about the tested traps T specified by the trap
identification information Ia that was read by the ID tag reader 4 (or information about the tested
traps T specified by operating 5 the keypad 5 or in any other way) are displayed on the miniature
display 6 in scrollable form. [0077]        The hard disk 17 of the portable PC 3 stores a management
database Db in which the trap attribute 10 information Ib about the tested traps T (i.e., managed
traps), the trap test results Ic of each of the tests performed by the testing unit 2, the trap reference
information Id, and the like are recorded in correlation with the trap identification information Ia. In
the portable 15 PC 3 that has received the trap test results Ic from the testing unit 2, a database
update function is initiated, and the trap test results Ic and trap reference information Id are
cumulatively recorded in the management database Db for the specified tested traps T. 20[0078]
The management database Db may not have any entries of the managed traps T that correspond
to the trap identification information Ia read by the ID tag reader 4. When this happens, the portable
PC 3 creates a record as a 25 database creation function wherein an entry that is related to the
managed traps T (i.e., unrecorded traps) and corresponds to the trap identification information Ia is
newly established in the management database Db. The trap test results Ic and trap reference
information Id about the 30 managed traps T transmitted from the testing unit 2 are recorded in the
management database Db at this point. [0079] In addition, the portable PC 3 has a database
display function whereby the trap identification information Ia, 
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m a n a g e m e n t  d a t a b a s e  D b  i n  w h i c h  t h e  t r a p  a t t r i b u t e

1 0  i n f o r m a t i o n  I b  a b o u t  t h e  t e s t e d  t r a p s  T  ( i . e . ,  m a n a g e d
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i den t i f i ca t i on  i n fo rma t ion  fa  read  by  the  ID  tag  reader  4 .
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func t i on  whereby  the  t rap  i den t i f i ca t i on  i n fo rma t ion  Iã ,
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35 trap attribute information Ib, trap test results Ic, and trap reference information Id about each of
the managed  traps T recorded in the management database Db are displayed on the display 15 in
tabular form, as shown in FIG. 4. In this database display, the table on the display 15 is scrolled so
as to display entries related to tested traps T 5 specified by the trap identification information Ia that
was read by the ID tag reader 4, or to tested traps T specified by operating the keyboard 14a,
stylus 14b, or the like. In cases in which the information Ia to Id about each of the managed traps T
has been written or rewritten by operating 10 the keyboard 14a or the like, the content stored in the
management database Db is subjected to a write or rewrite operation accordingly. [0080] The
portable PC 3 (i.e., the management program Pb) has 15 a mapping function and an analysis data
creation function in addition to the database updating and creating function and the database
display function described above. With the mapping function, a schematic facility chart image G
showing the facility provided with a large group of managed traps T 20 such as the one shown in
FIG. 5 is displayed on the display 15 on the basis of facility chart information Dc stored on the hard
disk 17. This display is provided instead of the above-described tabular database display shown in
FIG. 4. In addition, display elements E (icons) that show individual 25 tested traps T are overlaid on
the facility chart image G and displayed on the display 15 in an arrangement that conforms to the
actual trap positions. The overlaying is performed on the basis of the trap arrangement information
Dd about each of the tested traps T that is stored on the 30 hard disk 17 in the same manner.
[0081] 
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T h e  p o r t a b l e  P C  3  ( i . e . ,  t h e  m a n a g e m e n t  p r o g r a m  P b )  h a s

a  m a p p i n g  f u n c t i o n  a n d  a n  a n a l y s i s  d a t a  c r e a t i o n  f u n c t i o n  i n

a d d i t i o n  t o  t h e  d a t a b a s e  u p d a t i n g  a n d  c r e a t i n g  f u n c t i o n  a n d

t .he  da tabase d isp lay  func t ion  descr ibed above.  Vü i th  the

m a p p i n g  f u n c t i o n ,  a  s c h e m a t i c  f a c i l i t y  c h a r t  i m a g e  G  s h o w i n g

J - h a  f ¡ r ' ' i l - i i r z  n r n r ¡ i j a j  u ¡ i l - h  =  l : r n a  õ r ^ Ì r ñ  n f  m : n : n a Ä  1 _ r ¡ r r q  Tu r l v  r q v r r ¿ L j  I J r \ r v ] l f , ç u  w f L r r  a  r d r 9 ç  9 r w L r P  u L  r t t a r l a 9 s u  L I q y r  r

such  as  the  one  shown  in  F IG .  5  i s  d i sp layed  on  the  d i sp lay

15  on  the  bas i s  o f  f ac i l i t y  cha r t  i n fo rma t ion  Dc  s to red  on

t h e  h a r d  d i s k  I 1 .  T h i s  d i s p l a y  i s  p r o v i d e d  i n s t e a d  o f  t h e

above-desc r ibed  tabu fa r  da tabase  d i sp lay  sho \n /n  i n  F IG .  4 .  I n
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f e s t e c j  f r a n s  T  a r e  o v e r l a i d  o n  t h e  f a c i f i f r z  c h a r f  i m a o e  c

a n d  d i s p l a y e d  o n  t h e  d i s p l a y  1 5  i n  a n  a r r a n g e m e n t  t h a t

c o n f o r m s  t o  t h e  a c t u a f  t r a p  p o s i t i o n s .  T h e  o v e r f a y i n g  i s
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Dd abou t  each  o f  t he  tes ted  t raps  T  tha t  i s  s to red  on  the

hard  d i sk  I1  i n  t he  same manner .
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3  i s  se lec ted  by  ope ra t i ng  the  s t y lus  14b  o r  t he  l i ke  and  i s

des igna ted  fo r  execu t i on ,  t he  i n fo rma t ion  Ia  to  Id  abou t  t he

managed t rap T that  corresponds to  th is  d ispJ-ay e l -ement  E is

35

3 2

When any of the display elements E displayed in the facility chart image G on the display 15 of the
portable PC 3 is selected by operating the stylus 14b or the like and is 35 designated for execution,
the information Ia to Id about the managed trap T that corresponds to this display element E is
read from the management database Db and displayed as a separate frame in the facility chart
image G on the display 15. [0082] 5In addition, as an analysis information creation function of the
portable PC 3, the application of the corresponding trap T can be displayed using differences in the
shape of the display elements E on the basis of the trap attribute information lb of each of the
managed traps T 10 recorded in the management database Db, as shown in FIG. 5. In this case, a
square indicates a general use, a triangle indicates a trace use, and a circle indicates the main
pipeline use. Based on the trap test result Ic for each managed trap T cumulatively recorded in the
management 15 database Db, and depending on the differences in the border color or pattern of
the display elements E, the number N of malfunctions of the corresponding trap T in the most
recent preset period (e.g., 3 years) is displayed. In this example, a thin solid border indicates zero
times, a thin broken 20 border indicates a single time, and a thick solid border indicates a plurality
of times. [0083]      As used herein, the term "number N of malfunctions" (i.e., malfunctioning
frequency in a preset period) refers 25 to the number of malfunctions experienced by managed
traps T installed at a single installation site that accommodates the traps, rather than the number of
malfunctions of a single managed trap T (i.e., the malfunctioning frequency of one trap itself) as
such. 30[0084]       A single entry or a plurality of entries in any type of information Ia to Id about the
managed traps T is similarly displayed as the analysis data creation function in the form of a
tabular database display in the portable PC 3, as shown 35 in FIG. 4. In this display, the
classification categories (i.e., general use, trace use, main pipeline use, and other 
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r e a d  f r o m  t h e  m a n a g e m e n t  d a t a b a s e  D b  a n d  d i s p l a y e d  a s  a

s e p a r a t e  f r a m e  i n  t h e  f a c i l i t y  c h a r t  i m a g e  G  o n  t h e  d í s p l a y

1 5 .
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f n  a d d i t i o n ,  a s  a n  a n a l y s i s  i n f o r m a t i o n  c r e a t i o n

f u n c t i o n  o f  t h e  p o r t a b l e  P C  3 ,  t h e  a p p l i c a t i o n  o f  t h e

c o r r e s p o n d i n g  t r a p  T  c a n  b e  d í s p l a y e d  u s i n g  d i f f e r e n c e s  i n

t h e  s h a p e  o f  t h e  d i s p l a y  e l e m e n t s  E  o n  t h e  b a s i s  o f  t h e  t r a p

a t t r i b u t e  i n f o r m a t i o n  I b  o f  e a c h  o f  t h e  m a n a g e d  t r a p s  T

r e c o r d e d  i n  t h e  m a n a g e m e n t  d a t a b a s e  D b ,  a s  s h o w n  i n  F I G .  5 .

T n  f h ì s  r - â . q ê -  â  s c n r â r ê  i n r l ' i  r - ¡ l - c q  ã  . r ê n ê r ^ l  r r q a  a  l . r i  ¡ n r r l a! r ¡ u f v q ç v J  q  y u t t ç ! q f  u Ð ç ,  a  u ! ¿ q I ¿ y I ç

i nd i ca tes  a  t race  use ,  and  a  c i r c l -e  i nd i ca tes  the  ma in

p ipe l i ne  use .  Based  on  the  t rap  tes t  resu l - t  I c  f o r  each

m a n a o e d  . l _  r : n  f  C U m U f a t i v e l - - r  r o n n r d a r l  ' i n  t - l a ^  ñ - hLr te  rna l lagement '

d a t a b a s e  D b ,  a n d  d e p e n d i n g  o n  t h e  d i f f e r e n c e s  i n  t h e  b o r d e r

c o l o r  o r  p a t t e r n  o f  t h e  d i s p l a y  e f e m e n t s  E ,  t . h e  n u m b e r  N  o f

m a l f u n c t í o n s  o f  t h e  c o r r e s p o n d i n g  t r a p  T  i n  t h e  m o s t  r e c e n t

p r e s e t  p e r i o d  ( e . 9 . ,  3  y e a r s )  i s  d i s p l a y e d .  f n  t h i s  e x a m p l e ,

a  t h i n  s o l - i d  b o r d e r  i n d i c a t e s  z e r o  t i m e s ,  a  t . h i n  b r o k e n

b o r d e r  i n d i c a t e s  a  s i n g l e  t i m e ,  a n d  a  t h i c k  s o t i d  b o r d e r
' i n r l i ¡ r l - a c  a  n ' l ¡ r : l i f r ?  ^ €  + i*  I - t u r a _ L r t y  o r  t l - m e s .

t 0 0 B 3 l

As  used  he re in ,  t he  te rm "number  N  o f  ma l_ func t i ons "

( i . e . ,  m a l f u n c t i o n i n g  f r e q u e n c y  i n  a  p r e s e t  p e r i o d )  r e f e r s

to the number of  mal- funct . ions exper ienced by managed t raps T

ins ta l l ed  a t  a  s inq l -e  i ns ta l l a t i on  s i t e  t ha t  accommodares

the  t raps ,  ra the r  t han  the  number  o f  ma l - func t i ons  o f  a
s i n c l - l  e  m ¡ n e r r c r ì  l _  r ¡ n  T  ( i  ê  l -  h a  m : l  f r r n c . l -  i n n i n a  f r a n r r o n ¡ r ¡  n ff  \ r . u . t  u r r v  l l t q r ! u r t u u r v r r r r r y  ! r ç y u ç ¡ I 9 y  v !

o n e  t r a p  i t s e l f )  a s  s u c h .

f n n R ¿ r
L v v v  

¡ l

A  s i n o ' l  e  e n l - r r ¡  ô r  â  n l r r r a ' l  i . l _ r ¡  n f  o n i - r i a q  i n  a n r ¡  l _ r z r r a  a f
J  " r  

*  y r  v !  v r ¡ u r r v o  l r f  q r r J  u J - t / u  v !

i n fo rma t ion  Ia  to  Id  abou t  t he  managed  t raps  T  i s  s im i l a r t y

d isp layed as the analys is  data creat j -on funct ion in  t .he form

o f  a  tabu l -a r  da tabase  d i sp lay  i n  t he  po r tab l -e  PC 3 ,  as  shown

i n  F I G .  4 .  f n  t h i s  d i s p l - a y ,  t h e  c l a s s i f i c a t i o n  c a t e g o r i e s

( i . e . ,  g e n e r a l  u s e ,  t r a c e  u s e ,  m a i n  p i p e l i n e  u s e ,  a n d  o t h e r

35

3 3

classification categories in the "application" entry) of these entries are specified as search
conditions by  operating the keyboard 14a, the stylus 14b, or the like, whereupon the information Ia
to Id recorded in the 5 management database Db is displayed in tabular form on the display 15 only
for the managed traps T that belong to these classification categories. For example, specifying
"float type" as a search condition for the model entry in the trap attribute information lb causes the
information Ia to Id 10 recorded in the management database Db to be displayed on the display 15
only for float-type managed traps T. [0085]       The portable PC 3 further has the following analysis
data creation function. When a graphic display is specified 15 in a state in which two entries
selected from the information Ia to Id about the managed traps T are indicated by operating the
keyboard 14a, stylus 14b, or the like, the number of traps belonging to the classification categories
of one of the entries and the number of traps belonging to 20 the classification categories of the
other entry (i.e., the number of traps in each classification category for the second entry) are
displayed on the display 15 on the basis of the information Ia to Id recorded in the management
database Db. The display is in the form of a 3D bar graph, 25 pie graph, or other specified graph.
For example, a graph is displayed on the display 15, as shown in FIG. 6, by indicating a model
entry in the trap attribute information lb and indicating entries classified by the malfunction
categories in the trap test result Ic for an arbitrary 30 cycle, and specifying a graphic display based
on a 3D bar graph. Also, a graph is displayed on the display 15, as shown in FIG. 7, by indicating
entries classified by the malfunction categories in the trap test result Ic for a preceding cycle and
indicating entries classified by the 35 malfunction categories in the trap test result Ic for the
current cycle, and specifying a graphic display based on a pie graph. 
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c l a s s i f i c a t j - o n  c a t e g o r i e s  i n  t h e  " a p p l i c a t i o n "  e n t r y )  o f

t h e s e  e n t r i e s  a r e  s p e c i f i e d  a s  s e a r c h  c o n d i t j - o n s  b y

o p e r a t i n g  t h e  k e y b o a r d  I A a ,  t h e  s t y l u s  I A b ,  o r  t h e  l i k e ,

w h e r e r n o n  f h e  í n f o r m a t i o n  I a  t o  f d  r e c o r d e d  i n  t h e

management  da tabase Db is  d isp layed in  tabu l -a r  fo rm on the

r l i s n l e r ¡  1 5  o n l v  f o r  t h e  m a n ¡ r r e d  f r a n s  T  1 _ h a f  h e ' l  o n o  f o  t h e s e

c l a s s i f i c a t i o n  c a t e g o r i e s .  F o r  e x a m p l e ,  s p e c i f y i n g  " f l o a t

t y p e "  a s  a  s e a r c h  c o n d i t i o n  f o r  t h e  m o d e l  e n t r y  i n  t h e  t r a p

a t t r i b u t e  i n f o r m a t i o n  I b  c a u s e s  t h e  i n f o r m a t i o n  I a  t o  I d

recorded in  the  management  da tabase Db to  be  d isp layed on

f  h o  d ' i  q n ' ì : r z  1  q  n n ' l  r ¡  f  a r  f  I  n ¡ j _  - l _  r ¡ r r a  m : n ¡ r r a r ì  l _  r ¡ n q  Tv r r f  J

t 0 0 B 5 l
The  po r tab le  PC 3  fu r the r  has  the  fo l l ow ing  ana lys i s

da ta  c rea t i on  func t i on .  When  a  g raph ic  d i sp lay  i s  spec i f i ed

in  a  s ta te  i n  wh ich  two  en t r i es  se lec ted  f rom the

in fo rma t ion  fa  to  Id  abou t  t he  managed  t raps  T  a re  i nd i ca ted

l - r ¡ z  n n a r = f i n ¡  l - h a  l ¿ o r ¡ l - r n : r r l  1 A ^  ¡ f - ¡ l r r -  1 / l l ì  n r  J - h c  l i k o -  . l - h e
I J y  U P ç f d L - L I I 9  u r r ç  N ç y v v q ! u  L a . Õ . t  ò L y - L L l ù  I a p t  v !  u ¡ r v  r r i \ v ,  L r r ç

number  o f  t raps  be long ing  to  the  c lass i f i ca t i on  ca tego r ies

o f  one  o f  t he  en t r i es  and  the  number  o f  t raps  be long ing  to

t h e  c f a s s i f i c a t i o n  c a t e g o r i e s  o f  t h e  o t h e r  e n t r y  ( i . e . ,  t h e

number  o f  t raps  i n  each  c lass i f i ca t i on  ca tego ry  fo r  t he

second  en t r y )  a re  d i sp layed  on  the  d i sp lay  15  on  the  bas i s

of  the in format ion Ia  to  Id  recorded in  the management

da tabase  Db .  The  d i sp lay  i s  i n  t he  fo rm o f  a  3D  ba r  g raph ,

n - i  a  n r : n l . r  ^ r  n l .  h a r  a n a - i  f  - ì  o d  n r - a n h  E  n r  a v r m n l  a  =  . r r : n h  i  s
l J - L a f d P I I t  A L  v L r l ç r  o y ç v r ! r s u  V r q I / r r .  ! v l -  E Ã a r t t y r ç t  a  y r q l / r r  r è

r ì i  q n l  ¡ r ¡ o r ì  ^ n  l - h a  r l i  q n l : r z  1 t r  ^ L ^ ' - *  ' i  *  t r T ê  6  h r zu r ù y r q y ç u  v r ¡  L r r ç  u r o y r q j  t J f  c l ò  Ð l I U W I I  I l L  r f \ J .  u J  P I

. i - ¡ i ^ - f - i - ^  -  , n o d e l  e n t r v  . i  n  f h e  f r a n  a f f r i b U t e  i n f O r m a t i O nf I I U I U O L f I I 9  A  I L L V U ç r  ç f l U r J  r r r  L r r ç  L r a y  q L L

I b  and  i nd i ca t i ng  en t r i es  c i -ass i f i ed  by  the  ma f func t i on

ca tego r ies  i n  t he  t rap  tes t  resu l t  I c  f o r  an  a rb i t ra ry

r - r ¡ r - ' l e -  a n d  s n e r - ' i f r ¡ i n o  a  o r ¡ n h i c  d i s n l a i z  b a s e d  o n  a  3 D  b a r

n r : n h  A l  q n  a  r r r : r r h  i  e  r ì i  e n ' ì  a r z a j  ô n  . | -  h o  ^ ì  ô ñ ì  1 r ,  1 q- - r 3  0 l - s p r a y  l J r  a s

s h o w n  i n  F f G .  
' 1 ,  

b y  i n d i c a t i n g  e n t r i e s  c l a s s i f i e d  b y  t h e

m a f f u n c t i o n  c a t e g o r i e s  i n  t h e  t r a p  t e s t  r e s u l - t  I c  f o r  a

p r e c e d j - n g  c y c l e  a n d  i n d i c a t i n g  e n t r j - e s  c f a s s i f i e d  b y  t h e

m a l - f u n c t j - o n  c a t e g o r i e s  i n  t h e  t r a p  t e s t  r e s u l t  I c  f o r  t h e3 5

? A

[0086]         A large group of vapor traps T is managed according to 5 the following sequence (a) to
(f) using a management unit (portable PC) 1 configured as described above. [0087]        (a) It is
determined by consultations with the trap management requester which of the vapor traps at a
facility 10 are to be designated as managed traps T. Specifically, it is determined based on
discussions with the management requester whether all the vapor traps at the facility are to be
designated as managed traps T, only the vapor traps in some of the sections at the facility are to
be designated as 15 managed traps T, only the vapor traps belonging to a specific vapor system in
the facility are to be designated as managed traps T, or the like. [0088]        (b) Facility chart
information Dc and trap arrangement 20 information Dd, which are stored on the hard disk 17 of
the portable PC 3, are created based on a facility arrangement chart, pipeline system chart, or the
like presented by the management requester, and the facility chart information Dc and trap
arrangement information Dd thus created are stored 25 on the hard disk 17 of the portable PC 3.
[0089]        (c) As an initial operation, the test operator brings the management unit 1 to the
installation site of each of the managed traps T while consulting the facility chart 30 image G
displayed on the display 15 of the portable PC 3 and the display elements E on the facility chart
image G, attaches an ID tag 13 to each of the managed traps T, and reads the trap identification
information Ta by using the ID tag reader 4. Entries related to each of the managed traps T 35 are
thereby created by the database creation function in the management database Db of the hard disk
17 in the portable  PC 3. In addition, the trap identification information Ia and the display elements
E for each of the managed traps T are correlated by the operation of a stylus 14b or the like. [0090]
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(a )  I t  i s  de termined by  consuf ta t ions  w i th  the  t rap

a n m n n f  r ^ õ ì l ê q l - a r  u r l - r i n h  a f  l - h o  l r â n ^ r  I r : n q  : l _  :  f : ¡ i I i l _ r ¡I r t a l l a 9 ç l t t E l l L  L g \ 1 u ç Ð  u ç r  w r r f  v r r  v !  u r r ç  v q y v !  L r q y Ð  q L  q  r q v a f  r u y
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de te rm ined  based  on  d i scuss ions  w i th  the  managemen t

reques te r  whe the r  a f l  t he  vapor  t raps  a t  t he  fac i l i t y  a re  to
1 - ^  r ^ ^ ' i  ^ * - f  ^ r  â s  m â n ¡ o e c l  t r a n s  T -  o n l  r ¡  f  h e  \ / â r l ô r  f  r a n s  i nu ç  u E ò J 9 I r A L ç L l  q ù  r l r q ¿ l q y ç v  L ! q } / Ð  r ,  v r ¡ J y  L r r ç  v q y v r  u ! q y c

some o f  t he  sec t íons  a t  t he  fac i l i t y  a re  to  be  des igna ted  as
m : n : a a ¡ l  I  r ¡ n a  t F  n n ' l  r ¡  l -  h a  r r = n a r  I  r : n o  l . . o l  n n n - i  n n  l _  n  ât L t a l l a v s u  L - r o . I J Þ  L  I  v r r r J  L r r ç  v  d . P L r I  L r Õ . P ù  . t - r ç J v l r 9 f  r r v  L v  a

s n ê c . i  f  i r -  \ r â n . \ r  s v s 1 _  e m  i n  t h ^  € - ^ . . :  r . . i  r - .  â ø â  l _  o  l - l e  r l e s i c r n a t e dÐ y ç u f ! f u  v o P U I  J f / J u e r r l  r r r  L r r ç  r a u l f f L y  a I E  L v  v ç  u ç o r v r l

a s  m a n e o e c ' l  | r a n q  T -  ô r  1 _ h o  l _ i k e .¿ l
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(b )  Fac i l i t y  cha r t  i n fo rma t ion  Dc  and  t rap  a r rangemen t

in fo rma t ion  Dd ,  wh ich  a re  s to red  on  the  ha rd  d i sk  11  o f  t he

por tab l -e  PC 3 ,  a re  c rea ted  based  on  a  fac i l i t y  a r rangemen t

r - h ¡  r f  n i  n c l  i  n a  q r ¡ q . l .  o m  r - h a  r . l -  n r  l -  h o  
' l  ' i  k o  n r o q o n f  a d  h r ¡  l -  h ee ¡ ¡ s !  u  t

managemen t  reques te r /  and  the  fac i l i t y  cha r t  i n fo rma t ion  Dc
^ * r  f - ^ ^  - - - ^ n ô ê m e n f  i n f o r m a t i o n  D d  t h u s  c r e a t e d  a r e  s t o r e da l t u  L ! a P  a ! I a r r y ç r l r ç r r u  r r r ! v ! r l

o n  t h e  h a r d  d i s k  L ]  o f  t h e  c o r t a b f e  P C  3 .

t 0 0 B e l
( c )  A s  a n  i n i t i a l  o p e r a t i o n ,  t h e  t e s t  o p e r a t o r  b r i n g s

the  manasemen t  un i t  1  t o  the  i ns ta f fa t i on  s i t e  o f  each  o f

l _ h a  m ¡ a , ^ a r o ¡  f r ¡ n q  T  r ^ ¡ h i ' ì o  . ô r ì q t r l f  i n r r  l _ h a  f : ¡ ' i l ' i 1 - ¡ ¡  ¡ h = 'e + s r v  ¡  l e v r l .  L y  - r r o - f  t
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t h e  d i s n l â v  e l e m e n t s  E  o n  t h e  f a r : ' i  
' l  ' i  f  v  r : h ¡ r . l -  i m : r r e  G -u  ¿ ¡ l l g Y  v  v ,

a t t a c h e s  a n  f D  t a g  1 3  t o  e a c h  o f  t h e  m a n a g e d  t r a p s  T  I  a n d

r e a d s  t h e  f  r a ç r  i d e n t i f i c a t i o n  i n f o r m a t i o n  T a  k r r ¡  u s ' i  n o  t h e  I D

t a g  r e a d e r  4 .  E n t r i e s  r e l - a t e d  t o  e a c h  o f  t h e  m a n a g e d  t r a p s  T

â r e  t h e r e ì ' r r ¡  r - r e a f  e d  h v  f  h e  d e f  a h a s e  c r e â t i o n  f u n C t i o n  i n  t h e

m a n a g e m e n t  d a t a b a s e  D b  o f  t h e  h a r d  d i s k  1 1  i n  t h e  p o r t a b l e
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5In addition to attaching ID tags 13 and reading the trap identification information Ia, the test
operator also confirms the trap attribute information lb and trap reference information Id for each of
the managed traps T, and enters the trap attribute information lb and trap 10 reference information
Id into the management database Db of the portable PC 3 by operating the keyboard 14a, stylus
14b, or the like. The management database Db is thus created anew for all the managed traps T.
[0091] 15Furthermore, the ID tags 13 are attached, the trap identification information Ia is read, and
the trap attribute information lb and trap reference information Id is entered. The test operator
thereby enters the trap attribute information lb and trap reference information Id 20 for each of the
managed traps T into the memory 8 of the testing unit 2 from the management database Db of the
portable PC 3 for each of the managed traps T. The testing unit 2 is used to test each of the
managed traps T, and the test results Ic are stored in the memory 8 of the testing 25 unit 2 and are
entered into the management database Db of the portable PC 3. [0092]       (d) After the initial
operation, the current condition (e.g., malfunction rate, total vapor leakage, monetary loss 30 due
to vapor leakage, and the like) of all the managed traps T is reported to the management requester
on the basis of the trap test results Ic for the entire number of the managed traps T recorded in the
management database Db of the portable PC 3. An initial overhaul is then performed by 35
consultation with the management requester. The overhaul is either a complete overhaul in which
the entire number of the  managed traps T is replaced with recommended traps (e.g., traps with
reduced vapor leakage when operating normally, traps more suitable for the installation conditions
or service conditions, or the like), or a partial overhaul in 5 which only malfunctioning managed
traps T are repaired or replaced with recommended traps. [0093] 



1 0

1 5

20

25

30

P C  3 .  f n  a d d i t i o n ,  t h e  t r a p  i d e n t i f i c a t i o n  i n f o r m a t i o n  I a
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a t t r i bu te  i n fo rma t ion  Ib  and  t rap  re fe rence  i n fo rma t ion  Id
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a t t r i bu te  i n fo rma t ion  Ib  and  t rap  re fe rence  i n fo rma t ion  Id
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(d )  A f te r  t he  i n i t i a l  ope ra t i on ,  t he  cu r ren t  cond i t i on
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t he  t rap  tes t  resu l - t s  f c  f o r  t he  en t i re  number  o f  t he

managed t raps T recorded in  the management  database Db of

f  he  no r f  a l ^ r l e  PC 3 .  An  i n i t i a l  ove rhau f  _ ' i  s  f  hen  ne r fo rmed  l r r ¡V  V . T

consu l ta t i on  w i th  the  managemen t  reques te r .  The  ove rhau l  i s

e i ther  a complete overhauf  in  which the ent i re  number of  the
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As part of the initial overhaul, the replaced or repaired devices are retested using the testing unit 2
to 10 determine whether the devices operate normally or have a malfunction. The repair or
replacement is completed for those of the managed traps T that have been confirmed by the
retesting to operate normally. For those of the managed traps T that have been confirmed by the
retesting to have a 15 malfunction, the repair or replacement is repeated until the retesting confirms
that the devices operate normally. [0094]       Once a replaced or repaired managed trap T is
confirmed by the retesting to operate normally, a replacement or 20 repair record is made for this
managed trap T; i.e., the fact of the replacement or repair is recorded in the management database
Db of the portable PC 3, as are the post-replacement or post-repair trap attribute information Ib,
trap test result Ic, and trap reference information Id. 25[0095]        (e) After the initial overhaul is
completed, a complete test is performed periodically, such as annually or semiannually. The testing
unit 2 is used to test the entire number of the managed traps T (i.e., to perform a test in 30 which
trap identification information Ia is read by the ID tag reader 4 for each trap T, and the probe 9 is
brought against the trap T) irrespective of whether a complete or partial overhaul was performed as
the initial overhaul. Each time the complete test is performed, trap attribute 35 information Ib about
each of the managed traps T is added to the management database Db. If a malfunctioning trap is  
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m a n a g e d  t r a p s  T  i s  r e p l a c e d  w i t . h  r e c o m m e n d e d  t r a p s  ( e . 9 . ,

t r a p s  w i t h  r e d u c e d  v a p o r  l e a k a g e  w h e n  o p e r a t i n g  n o r m a 1 l y ,
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+ i m a  l - J - r a  a n m n l p f 6  t e s f  i s  n e r f o r m e c l _  t r ¡ O  a t t f i b U t ey v !  ! v r r l l v v t

i n fo rmat ion  Ib  about  each o f  the  managed t raps  T  is  added to

t h e  m a n a g e m e n t  d a t a b a s e  D b .  I f  a  m a f f u n c t i o n i n g  t r a p  i s
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detected, this trap is repaired or replaced with a recommended trap. [0096] In each cycle of
complete testing, a replaced or 5 repaired device is retested by the testing unit 2 to determine
whether the device is operating normally or has a malfunction. This retesting is part of the complete
test, similarly to an initial overhaul. A managed trap T that has been confirmed by the retesting to
operate normally is not 10 replaced, whereas a managed trap T that has been confirmed by the
retesting to have a malfunction is repeatedly replaced or repaired until the retesting confirms that
the device is operating normally. Once a replaced or repaired managed trap T is confirmed by the
retesting to operate 15 normally, a replacement or repair record is made for this managed trap T;
i.e., the fact of the replacement or repair is added to the management database Db of the portable
PC 3, as are the post-replacement or post-repair trap attribute information Ib, trap test result Ic, and
trap reference 20 information Id. [0097] In each cycle of complete testing, another testing mode can
be adopted instead of the testing mode in which the management unit 1 composed of a testing unit
2, portable PC 25 3, and ID tag reader 4 is used by the test operator as a portable unit to test each
managed trap T in the same manner as during the previous cycle of initial overhauling
accompanied by the creation of a management database Db. Specifically, it is also possible to
adopt a testing mode in 30 which only the testing unit 2 provided with an ID tag reader 4 is used by
the test operator as a portable unit to test each managed trap T, and the trap test result Ic and trap
reference information Id about each of the managed traps T recorded in the memory 8 of the
testing unit 2 is 35 collectively entered into the management database Db of the portable PC 3 after
the test.  [0098] 
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determine \^ rhe ther  the  dev ice  is  opera t ing  normaf ly  o r  has  a

m a l f u n c t i o n .  T h i s  r e t e s t i - n g  i s  p a r t  o f  t h e  c o m p l - e t e  t e s t ,

s i m i l a r f y  t o  a n  i n i t i a l  o v e r h a u l .  A  m a n a g e d  t r a p  T  t h a t  h a s
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I n  e a c h  c y c l e  o f  c o m p l e t e  t e s t i n g ,  a n o t h e r  t e s t i n g  m o d e
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each  managed  t rap  T ,  and  the  t rap  tes t  resu l - t  f c  and  t rap
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35 co l - l -ect ive ly  entered in to the management  database Db of  the

por tab le  PC 3  a f te r  t he  tes t .
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(f) The service conditions, causes of malfunctions, and other information about the managed traps
T are analyzed after each cycle of complete testing or in another suitable 5 period using an
analysis data creation function of the portable PC 3 such as the one described above. Examples of
the analysis data creation function include functions such as displaying the type of application
based on the shape of a display element E, displaying the number N of malfunctions 10 by the type
of border on a display element E, displaying recorded information Ia to Id only for managed traps T
of a specific classification category, or displaying a graph. The analysis results are reported to the
management requester, and appropriate measures are taken in the facility on the 15 basis of those
analysis results. [0099] In performing maintenance inspections on traps T and other plant facility
devices (the term "trap T" has been used here in relation to such devices, but the word 20 "device,"
which is a general term, will be adopted hereinbelow) at a plant facility, the above-described
portable PC 3 uses a signal from the ID tag reader 4 or testing unit 2, and provides efficient
assistance to the maintenance inspection operation for the plant facility 25 devices. In particular,
the computer provides efficient assistance to the operator during the performance of a
maintenance inspection of the plant facility devices in compliance with the maintenance inspection
guidelines. Maintenance inspection guidelines include a complete 30 overhaul strategy in which a
complete overhaul is performed to replace the entire number of devices to be subjected to
maintenance inspections with recommended devices, and a complete test involving the entire
number of the managed devices is then periodically repeated; and a partial 35 overhaul strategy in
which a partial overhaul is performed to repair only those of the devices to be subjected to
maintenance inspections that have a malfunction, or to replace the malfunctioning devices with
recommended devices, and a complete test involving the entire number of the managed devices is
then periodically repeated. For this 
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( f )  T h e  s e r v i c e  c o n d i t i o n s ,  c a u s e s  o f  m a f f u n c t i o n s ,  a n d
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a s  d i s p l a y i n g  t h e  t y p e  o f  a p p l i c a t i o n  b a s e d  o n  t h e  s h a p e  o f

a  c l ' i  s n l  â \ /  e l e m a n i -  t r  r ì i  c n l  a v ì  n c  f  h e  n ¡ m b e r  N  O f  m a f  f U n C t i O n S

l ' r r ¡  f  h a  ' r - r r n a  ^ f  b o r d e r  o n  a  r i i  s n l  a r ¡  e l  e m e n f  F ,  -  c l ' i  s n l  a r z 'u J } , U  v r  Ð o r c r e r  o n  a  * - . _ . * * r a f l g

r e c o r d e d  i n f o r m a t i o n  I a  t o  I d  o n l y  f o r  m a n a g e d  t r a p s  T  o f  a

s r l ê r ì i  f  i  r -  r - ì  a s g j f i C a t i O n  C A t e o o r v -  ô r  r ' l  i  s ^ r  î " ' i  - ^  -  ^ - - n h  T h ev r q ù o r ! r v q u r v ¡ r  u q L s y v r J ,  v !  s a Ð I / r q y f  t t g  a  g r o l J r l .  a l I ç

a n a l  r z s i  s  r e s r r l  1 - s  â r ê  r o n n r l g ç l  l 9  t h e  m a n â ô ê m ê n t  r o r r r r o s t ê r -u r ¡ u  r l t q r t q \ j | v r l r v r l L  ! v y u ç J  u v !  t

and  app rop r ia te  measures  a re  taken  i n  the  fac i l i t y  on  the

b a s i s  o f  t h o s e  a n a f v s i s  r e s u f t s .

t 0 0 e e l
Tn  pe r fo rm ing  ma in tenance  i nspec t i ons  on  t raps  T  and

O t h e r  n l a n f  f r n i l ì 1 - r z  Ä a r z ì n a q  / f h o  . | _ a r m  r t f r a n  T t t  h a s  h e e n\  L r r v  u r q l /  r  r r q r

used  he re  i n  re la t i on  to  such  dev i ces ,  bu t  t he  word
t t r l e r ¡ i  r - ê  -  t t  r ^ ¡h ' i  r - h  i  q  â  . r ê r l ê râ ' ì  j _  a rm  w i  I  

' l  
l - r a  : r l nn l _  a r ìu u l r L r t  v v  q v v y  u u u

h e r e i n b e Ì o w )  a t  a  p l a n t  f a c i l i t y ,  t h e  a b o v e - d e s c r i b e d

n o r f a h ' l  e  P C  3 l s e s  a  s ' i  o n a l  f r O m  t h e  I D  t a o  r e a c l e r  4  o ru q Y  r v q u v !  =  \

f  e s f  i  n o  ¡ n  i  |  )  = n r t  n r n r r ì  Ä a g  e f  f  i C i e n t  a S S i S t a n C e  t O  t h e

main tenance  i nspec t i on  ope ra t i on  fo r  t he  p lan t  f ac i l i t y

c l e r ¡ i c e s .  T n  n ã 1 1 -  i r . r r ' l : r  l - h c  r - n m r ¡ r r 1 _ o r  n r O V i d e S  e f f i C i e n tt  u r r v

ass i s tance  to  the  ope ra to r  du r ing  the  pe r fo rmance  o f  a

ma in tenance  i nspec t i on  o f  t he  pJ -an t  f ac i l i t y  dev i ces  i n

comp l iance  \ ^ / i t h  t he  ma in tenance  i nspec t i on  gu ide l i nes .

Ma in tenance  i nspec t i on  gu ide l i nes  i nc l -ude  a  comp le te

overhaul -  s t ra tegy in  which a complete overhaul -  is  per formed

to  rep face  the  en t i re  number  o f  dev i ces  to  be  sub jec ted  to

ma in tenance  i nspec t i ons  w i th  recommended  dev i ces ,  and  a
¡ n m n ì  a f  a  1 _  a e t -  i  n r ¡ n l  t z i  n n  f  h e  e n t i f e  n 1 1 m b e f  O f  t h e  m a n a O e c lu r f v  v ¡ ¡ L r ! 9  r r u r r l v ç  

, ç u

dev ices  i s  t hen  pe r iod íca l J -y  repea ted ;  and  a  pa r t i a l -

overhauf  s t ra tegy in  which a par t ia l -  overhaul -  is  per formed
1 - n  r ô ñ â i  -  ^ - l . /  t h O S e  O f  t h e  d e V i C e S  t O  b o  q r r l - r ì a r - i _  a d  f  n,  u u v r ç ç Ð  u v  v ç  Ð u u J ç u L ç u  L \
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3 9

5 reason, the functions of the portable PC 3 are configured using programs and hardware such as
those shown in FIG. 8. [0100]       Graphic user interfaces are extensively used in the portable PC 3
in order to transmit information to the 10 operator in an easily understandable manner by
presenting a graphic display via the display 15, and to allow comments to be entered by the simple
operation of the operating units 14a, 14b via a graphic screen. The unit that implements such a
graphic user interface is a GUI unit 30. This unit 15 operates in close coordination with the OS
installed on the portable PC 3, and is linked with a functional unit involved in the maintenance
inspection operation assistance provided by the portable PC 3 and described below. [0101] 20A
device layout data management unit 31 performs a management task wherein device layout data is
loaded from the outside. In the device layout data, device positions are linked to map data related
to the plant site on the basis of device layout plan data digitized so as to indicate the 25 layout of
devices scheduled for maintenance inspections. When each device is subjected to a maintenance
inspection, an assistance screen such as the one shown in FIG. 5 is displayed on the display 15 on
the basis of the device layout data managed by the device layout data management 30 unit 31, and
the operator is notified of problem devices, which are devices that need to undergo a maintenance
inspection next. Problem devices specified by the operator are confirmed by a problem device
specifier 32. An identification symbol (trap identification information Ia) 35 that is read by the ID tag
reader 4 from an ID tag 13 attached to a problem device can be used as a key code for a  device
attribute value (trap attribute information Ib) stored in the memory 8 of the testing unit 2 in the
above- described embodiment. Therefore, a device attribute value of the device specified by the
identification symbol can be 5 acquired by the portable PC 3. A device attribute value 



m a i n t e n a n c e  i n s p e c t i o n s  t h a t  h a v e  a  m a l f u n c t i o n ,  o r  t o

r e p l a c e  t h e  m a l f u n c t i o n i n g  d e v i c e s  w i t h  r e c o m m e n d e d  d e v i c e s ,

and a  comple te  tes t  invo l -v ing  the  en t i re  number  o f  the

- - * - ^ ^ , l ' i e v i c e s  i s  t h e n  n e r i  o c l ' i  r : a l l r ¡  r e n e ¡ t e d .  t r o r  t h i sI t t a I I Õ v c u  I I E V I \ / c ù  I ù  L I I ç 1 r  y ç ! r v u f u q r r y  r ç I J ç a L ç u .  L \

5  r e a s o n ,  t h e  f u n c t i o n s  o f  t h e  p o r t a b l e  P C  3  a r e  c o n f i g u r e d

u s ' i  n o  n r ô c r r â m . s  a n c l  h a r d w a r e  s u c h  a s  t h o s e  s h o w n  i n  F I G .  B .

t 0 1 0 0 1
Graph ic  use r  i n te r faces  a re  ex tens i veJ -y  used  i n  the

por tab le  PC 3  i n  o rde r  t o  t ransmi t  í n fo rma t ion  to  the

10  ope ra to r  i n  an  eas i J -y  unders tandab le  manner  by  p resen t i ng  a
* . ^ - * r . - . i  ̂  r . i ^ ^ ' r - . .  - - . . : -  + 1 . - -  d . i  s n ' ì  a r ¡ ' 1  5 _  a n d  t o  a l _ f o w  c o m m e n t s  t o9  r  o P l l a ( -  \ r r ù P r a . y  v  r o .  L r r ç  u f  Ð I r f  a y  L J  ,

b e  e n t . e r e d  b y  t h e  s i m p l e  o p e r a t i o n  o f  t h e  o p e r a t i n g  u n i t s

7 4 a ,  1 4 b  v i a  a  g r a p h i c  s c r e e n .  T h e  u n i t  t h a t  i m p l e m e n t s  s u c h

a  g r a p h i c  u s e r  i n t e r f a c e  i s  a  G U I  u n i t  3 0 .  T h i s  u n i t

1 5  o p e r a t e s  i n  c f o s e  c o o r d i n a t i o n  w i t h  t h e  O S  i n s t a l l e d  o n  t h e

p o r t a b l e  P C  3 ,  a n d  i s  l i n k e d  w i t h  a  f u n c t i o n a l -  u n i t  í n v o l v e d

i n  t h e  m a i n t e n a n c e  i n s p e c t i o n  o p e r a t i o n  a s s i s t a n c e  p r o v i d e d

b y  t h e  p o r t a b l e  P C  3  a n d  d e s c r i b e d  b e l o w .

t  0 1 0 1  l
20 A device layout data management uni t  31 performs a

management  task  where in  dev ice  layout  da ta  i s  loaded f rom

t h e  o u t s i d e .  I n  t h e  d e v j - c e  l a y o u t  d a t a ,  d e v i c e  p o s i t i o n s  a r e

f i n k e d  t o  m a p  d a t a  r e l - a t e d  t o  t h e  p l a n t  s i t e  o n  t h e  b a s i s  o f

d e v i c e  l a y o u t  p l a n  d a t a  d i g i t i z e d  s o  a s  t o  i n d i c a t e  t h e

2 5  l a y o u t  o f  d e v i c e s  s c h e d u l e d  f o r  m a i n t e n a n c e  i n s p e c t i o n s .

V ü h e n  e a c h  d e v i c e  i s  s u b j e c t e d  t o  a  m a i n t e n a n c e  i n s p e c t i o n ,

a n  a s s i s t a n c e  s c r e e n  s u c h  a s  t h e  o n e  s h o w n  i n  F I G .  5  i s

c l i  sn ' l  a rzec ' l  ôn  f  he  c l i  sn ' l  a r ¡  1  5  ôn  f  he  has is  o f  the  dev ice

layout  da ta  managed by  the  dev ice  layout  da ta  management

3 0  u n i t  3 I ,  a n d  t h e  o p e r a t o r  i s  n o t í f i e d  o f  p r o b l e m  d e v i c e s ,

w h i c h  a r e  d e v i c e s  t h a t  n e e d  t o  u n d e r g o  a  m a i n t e n a n c e

i n s p e c t i o n  n e x t .  P r o b f e m  d e v i c e s  s p e c i f i e d  b y  t h e  o p e r a t o r

a r e  c o n f i r m e d  b y  a  p r o b l e m  d e v i c e  s p e c i f i e r  3 2 .  A n

i d e n t i f i c a t i o n  s y m b o l  ( t r a p  i d e n t i f i c a t i o n  i n f o r m a t i o n  I a )

3 5  t h a t  j - s  r e a d  b y  t h e  I D  t a g  r e a d e r  4  f r o m  a n  I D  t a g  1 3

at tached to  a  p rob lem dev ice  can be  used as  a  key  code fo r  a

4 0

acquisition unit 33 is provided in order to acquire the device attribute value of the device specified
via the ID tag 13 in this manner. The device specified by the ID tag 13, i.e., the problem device, is
tested by the testing unit 10 2, whereby a test signal (trap test result Ic) sent from the testing unit 2
is processed by a device test data acquisition unit 34 as device test data that shows whether each
device is operating normally or has a malfunction. [0102] 15The device attribute values acquired by
the device attribute value acquisition unit 33 and the device test data acquired by the device test
data acquisition unit 34 are sent to a device evaluation data generator 35, and are combined there
in a mode in which the corresponding devices 20 are linked to specific identification symbols to
form device evaluation data. The device evaluation data thus generated for each of the problem
devices is stored in a database Db. The device evaluation data for each device is stored in the
database Db each time a periodic maintenance inspection 25 operation is performed, and this
device evaluation data is treated as history information about each of the devices. For this reason,
a database management unit 36 is provided for recording the device evaluation data in the
database Db after a history code (date or the like) is added so that the 30 history [of each device]
can be managed, and extracting device evaluation data that matches search conditions in which
history conditions are also included. Since the devices recorded in the database Db are sorted into
a large group of classification categories in accordance with the 35 specifications of these devices,
a classification that corresponds to these classification categories is needed  when the device
evaluation data is analyzed and on other occasions. A function is therefore provided wherein the
device evaluation data is classified while a classification processor 37 accesses the database Db
and references a 5 classification criteria table 38 via the database management unit 36. [0103] 



1 0

1 5

20

25

30

d e v i c e  a t t r i b u t e  v a l u e  ( t r a p  a t t r i b u t e  i n f o r m a t i o n  I b )

s t o r e d  i n  t h e  m e m o r y  B  o f  t h e  t e s t i n g  u n i t  2  i n  t h e  a b o v e -

d e s c r i b e d  e m b o d i m e n t .  T h e r e f o r e ,  a  d e v i c e  a t t r i b u t e  v a l u e  o f

t h e  d e v i c e  s p e c í f i e d  b y  t h e  i d e n t i f i c a t i o n  s y m b o l  c a n  b e

âr :cn i ' i  rec l  l - r r ¡  the  nor ta l - r ' l  e  PC 3 .  A  dev ice  a t t r íbu te  va lue

â r l c n r i s i t i o n  r n ' i  |  3 3  i s  n r n v i d e d  i n  o r d e r  t o  ¡ r - o r i r e  f h e

d e v i c e  a t t r i b u t e  v a l u e  o f  t h e  d e v i c e  s p e c i f i e d  v i a  t h e  I D

t a g  1 3  i n  t h i s  m a n n e r .  T h e  d e v i c e  s p e c i f i e d  b y  t h e  I D  t a g

1 3 ,  i . e . ,  t h e  p r o b l e m  d e v i c e ,  i s  t e s t e d  b y  t h e  t e s t i n g  u n i t

2 ,  w h e r e b y  a  t e s t  s i g n a l  ( t r a p  t e s t  r e s u l - t  I c )  s e n t  f r o m  t h e

f  c s f  i n o  r n  ì  t  2  i  s  n r o c e s s e d  l ' r r ¡  a  d e r ¡ i  r : e  t e s t  d a t a*  -_v

a c q u i s i t i o n  u n i t  3 4  a s  d e v j - c e  t e s t  d a t a  t h a t  s h o w s  w h e t h e r

e a c h  d e v i c e  i s  o p e r a t i n g  n o r m a l l y  o r  h a s  a  m a l f u n c t j - o n .

t 0 1 0 2 1
The  dev i ce  a t t r i bu te  va lues  acqu i red  by  the  dev i ce

a t t r i bu te  va lue  acqu is i t i on  un i t  33  and  the  dev i ce  tes t  da ta

â r ì c n r i  r e d  h r z  f  h e  c l e r z ' i  c e  f  e s f  d a f  a  â r ì c n r i  s i  t i o n  u n i t  3 4  a r e

s e n t  t o  a  d e v i c e  e v a l u a t i o n  d a t a  g e n e r a t o r  3 5 ,  a n d  a r e

combi -ned there  in  a  mode in  wh ich  the  cor respond ing  dev ices

a r e  l - i n k e d  t o  s p e c i f i c  i d e n t i f i c a t i o n  s y m b o l - s  t o  f o r m  d e v i c e

e v a l - u a t i o n  d a t a .  T h e  d e v i c e  e v a l u a t i o n  d a t a  t h u s  g e n e r a t e d

f o r  e a c h  o f  t h e  p r o b l e m  d e v i c e s  i s  s t o r e d  i n  a  d a t a b a s e  D b .

T h e  d e v i c e  e v a l u a t i o n  d a t a  f o r  e a c h  d e v i c e  i s  s t o r e d  i n  t h e

d a t a b a s e  D b  e a c h  t i m e  a  p e r i o d i c  m a i n t e n a n c e  i n s p e c t i o n

ô n ê r â l -  i o n  i  s  n e r f o r m e c l -  a n c l  t h i s  d e v i - c e  e v a l u a t i o n  d a t a  i s

t r e a t e d  a s  h i s t o r y  i n f o r m a t í o n  a b o u t  e a c h  o f  t h e  d e v i c e s .

F o r  t h i s  r e a s o n ,  a  d a t a b a s e  m a n a g e m e n t  u n j - t  3 6  i s  p r o v i d e d

f o r  r e c o r d i n g  t h e  d e v i c e  e v a l - u a t i o n  d a t a  i n  t h e  d a t a b a s e  D b

a f t e r  a  h i s t o r y  c o d e  ( d a t e  o r  t h e  l i k e )  i s  a d d e d  s o  t h a t  t h e

h i s t o r y  l o f  e a c h  d e v i - c e l  c a n  b e  m a n a g e d ,  a n d  e x t r a c t i n g

d e v i c e  e v a f u a t i o n  d a t a  t h a t  m a t c h e s  s e a r c h  c o n d i t i o n s  i n

w h i c h  h i s t o r y  c o n d i t i o n s  a r e  a f s o  i n c f u d e d .  S i n c e  t h e

d e v i c e s  r e c o r d e d  i n  t h e  d a t a b a s e  D b  a r e  s o r t e d  i n t o  a  l a r g e

g r o u p  o f  c l - a s s i f i c a t i o n  c a t e q o r i e s  i n  a c c o r d a n c e  w i t h  t h e

s p e c i f i c a t i o n s  o f  t h e s e  d e v i c e s ,  a  c l a s s i f i c a t i o n  t h a t

c o r r e s p o n d s  t o  t h e s e  c l a s s i f i c a t i o n  c a t e g o r i e s  i s  n e e d e d

4 I

35

A device analysis processor 39 for analyzing the operational state of each device on the basis of
the history 10 of device evaluation data has an algorithm for performing a statistical analysis in
terms of malfunctioning frequency as described above, and also has a visualizing algorithm for
visually representing the analysis results in the form of a graph, map, or other format. Since the
malfunctioning 15 frequency is significantly affected by the location or the conditions of use, the
device evaluation data serving as the analysis source is used in accordance with the analysis
target either in the form of data directly extracted from the database Db or in the form of data
classified by the 20 classification processor 37. [0104]       For the analysis results and the like
obtained by the device analysis processor 39 to be used in performing maintenance inspections in
a plant facility, a performance 25 computation unit 40 calculates the malfunction rate, total vapor
leakage, monetary loss due to vapor leakage, and the like of each device and computes the
economic effects of the maintenance inspection operation on the basis of the analysis results and
of device evaluation data obtained from 30 the database Db via the database management unit 36.
[0105]       The following types of maintenance inspection guidelines have been offered for use in
the maintenance inspection of plant facility devices: a complete overhaul 35 strategy in which a
complete overhaul is performed to replace the entire number of devices to be subjected to
maintenance inspections with recommended devices, and a complete test involving the entire
number of the managed devices is then periodically repeated; and a partial overhaul strategy in
which a partial overhaul is performed 5 to repair only those of the devices to be subjected to
maintenance inspections that have a malfunction, or to replace the malfunctioning devices with
recommended devices, and a complete test involving the entire number of the managed devices is
then periodically repeated. Selection of 10 either the two strategies as appropriate varies with each 



\ ^ /hen the  dev ice  eva l -ua t ion  da ta  i s  ana lyzed and on  o ther

o c c a s i o n s .  A  f u n c t i o n  i s  t h e r e f o r e  p r o v i d e d  w h e r e i n  t h e

d e v i c e  e v a l - u a t i o n  d a t a  i s  c l a s s i f i e d  w h i f e  a  c l a s s i f i c a t i o n

p r o c e s s o r  3 1  a c c e s s e s  t h e  d a t a b a s e  D b  a n d  r e f e r e n c e s  a

5  c l a s s i f i c a t i o n  c r i t e r i a  t a b l e  3 B  v i a  t h e  d a t a b a s e  m a n a q e m e n t

u n i t  3 6 .

[  0 1 0 3  ]

A  d e v i c e  a n a l y s i s  p r o c e s s o r  3 9  f o r  a n a l y z i n g  t h e

o p e r a t i o n a l  s t a t e  o f  e a c h  d e v i c e  o n  t h e  b a s i s  o f  t h e  h i s t o r y

1 0  o f  d e v i c e  e v a f u a t i o n  d a t a  h a s  a n  a l g o r i t h m  f o r  p e r f o r m i n g  a

s t a t i s t i c a l  a n a l y s i s  i n  t e r m s  o f  m a l f u n c t i o n i n g  f r e q u e n c y  a s

d e s c r i b e d  a b o v e ,  a n d  a f s o  h a s  a  v i s u a l i z i n g  a l g o r i t h m  f o r

v i s u a l l y  r e p r e s e n t i n g  t h e  a n a l y s i s  r e s u f t s  i n  t h e  f o r m  o f  a

g r a p h ,  f r â p ,  o r  o t h e r  f o r m a t .  S i n c e  t h e  m a l f u n c t i o n i n g

l 5  f r c c r r r e n r - r ¡  i s  s i c r n i f i c ¡ n f ' l  v  a f f e r - f e d  b v  t h e  l o r : a t i o n  o r  t h eI  - "

c o n d i t i o n s  o f  u s e ,  t h e  d e v i c e  e v a l - u a t i o n  d a t a  s e r v i n g  a s  t h e

a n a l y s i s  s o u r c e  i s  u s e d  i n  a c c o r d a n c e  w i t h  t h e  a n a l y s i s

f a r o e t  e i t h e r  i n  t h e  f o r m  o f  d a t a  d i r e c t l v  e x f r a c t e d  f r o m

t h e  d a t a b a s e  D b  o r  i n  t h e  f o r m  o f  d a t a  c l a s s i f i e d  b v  t h e

2 0  c l - a s s i f  i c a t i o n  p r o c e s s o r  3 1  .

t 0 1 0 4 1

For  the  ana lys i - s  resu l t s  and  the  l - i ke  ob ta ined  by  the

dev i ce  ana lys i s  p rocesso r  39  to  be  used  i n  pe r fo rm ing

ma in tenance  J -nspec t i -ons  i n  a  p lan t  f ac i l i t y ,  a  pe r fo rmance

25  compu ta t i on  un i t  40  ca l - cu la tes  the  ma l func t i on  ra te ,  t o ta l

vapo r  l eakage ,  mone ta ry  l - oss  due  to  vapor  l eakage ,  and  the

l i ke  o f  each  dev i ce  and  compu tes  the  economic  e f fec ts  o f  t he

ma in tenance  i nspec t i on  ope ra t i on  on  the  bas i s  o f  t he

ana lys i s  resu l t s  and  o f  dev j - ce  eva l -ua t i on  da ta  ob ta ined  f rom

30  the  da tabase  Db  v ia  the  da tabase  manaqemen t  un i t  36 .

[ 0 1 0 s ]

The  fo l l ow ing  t ypes  o f  ma in tenance  i nspec t i on

gu ide l i nes  have  been  o f fe red  fo r  use  i n  t he  ma in tenance

i  nsnc r - l -  i  o r  ^€  ^ r  - ^ r  F - , : ' i  I  i  f  r z  de r l i  ces :  a  r : omn ' l  e te  ove rhau l_f , I I Ð I J ç U L M M  I J f  A I r L  ! O U r r r u y  u 9 v r u ç J .  q  u v ¡ L l y r v u ç  \

3 5  . s f  r a t e o v  i n  w h i c h  a  c o m n l  e f  e  o r ¡ e r h a u ' l  ' i  s  n e r f o r m e d  t o

r e n l a r : e  1 - h e  e n t i r e  n u m b e r  o f  d e v i c e s  f  o  l - r e  s u h i e r : L e d  t o

4 2

plant facility. Therefore, the problem of which of the strategies to select in accordance with the
plant facility scheduled for a maintenance inspection can be resolved by evaluating past
performance. Therefore, the assistance 15 information generator 41 is provided with an algorithm
for generating assistance information (economic effects of each strategy at a variety of plant
facilities, and the like) whereby either of the above-described two strategies is selected as a
maintenance inspection guideline on the basis 20 of economic effects evaluated by the
performance computation unit 40. The algorithm for generating such assistance information can be
constructed in a simple manner by adopting a decision theory system such as a neural network or
an expert system. 25(Other Embodiments)       Other embodiments of the present invention are
described next.       Vapor traps are given as examples of managed devices in the above-described
embodiment, but the managed devices used 30 in the implementation of the present invention are
not limited to vapor traps alone, and may also include various valves or tanks, as well as
production equipment and machine tools. [0106] 35The above embodiment was described with
reference to a device management method wherein either a complete overhaul  for replacing with
recommended devices (recommended traps) the entire number of devices in a large group of
managed devices (managed traps), or a partial overhaul for repairing or replacing with
recommended devices (recommended traps) 5 only those managed devices (managed traps) that
are malfunctioning (malfunctioning traps), was selectively performed as an initial overhaul. It is also
possible, however, to instead adopt a device management technique wherein an initial overhaul is
performed in which the 



m a i n t e n a n c e  i - n s p e c t i o n s  w i t h  r e c o n m e n d e d  d e v i c e s ,  a n d  a

c o m p l e t e  t e s t  i n v o l v i n g  t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d

d e v i c e s  i s  t h e n  p e r i o d i c a l l y  r e p e a t e d ;  a n d  a  p a r t i a l

o v e r h a u f  s t r a t e g y  i n  w h i c h  a  p a r t i a l  o v e r h a u l  i s  p e r f o r m e d

5  t o  r e p a i r  o n l y  t h o s e  o f  t h e  d e v i c e s  t o  b e  s u b j e c t e d  t o

m a i n t e n a n c e  i n s p e c t i o n s  t h a t  h a v e  a  m a f f u n c t i o n ,  o r  t o

r e p l a c e  t h e  m a f f u n c t i o n i n g  d e v i c e s  w i t h  r e c o r n m e n d e d  d e v i c e s ,

a n d  a  c o m p l e t e  t e s t  i n v o l v i n g  t h e  e n t i r e  n u m b e r  o f  t h e
* - * ^ ^ ^ r  - l e v i c e s  i s  t h e n  n e r i  o d i  c a ' l  I  r ¡  r c n e ¡ f  o d  s e l - e c t i o n  o ft t t a I I G V E u  L r ç V I U ç ò  I ò  L L L c : r r  y ç ! f  v v r v a L L y  I U I J t : d  L t : \ ' ¿ .  J t

10  e i t he r  t he  two  s t ra teg ies  as  app rop r ia te  va r ies  w i th  each
^ r ^ - f  € ^ ' : i  l ' i t r ¡ -  T h e r e f o r e -  f h e  n r o ì - r l e m  o f  w h i c h  o f  t h eI / T A I I L  I C . ( , r r a  L J  .  r r ¡ ç ! u ! v r ç ,  L r t ç  I J ! v v

s t r a t e g i e s  t o  s e l e c t  i n  a c c o r d a n c e  w i t h  t h e  p l a n t  f a c i l i t y

s c h e d u l e d  f o r  a  m a i n t e n a n c e  i n s p e c t i o n  c a n  b e  r e s o J - v e d  b y

e v a l - u a t i n g  p a s t  p e r f o r m a n c e .  T h e r e f o r e ,  t h e  a s s i s t a n c e

1 5  i n f o r m a t i o n  g e n e r a t o r  4 L  i s  p r o v i d e d  w i t h  a n  a l g o r i t h m  f o r

g e n e r a t i n g  a s s i s t a n c e  i n f o r m a t i o n  ( e c o n o m i c  e f f e c t s  o f  e a c h

s t r a t e g y  a t  a  v a r i e t y  o f  p l a n t  f a c i l i t i e s ,  a n d  t h e  l i k e )

where l - r rz  e i ther  o f  the  above-descr ibec l  f  wo s f  ra f  ecr i  cs  i  s

s e f e c t e d  a s  a  m a i n t e n a n c e  i n s p e c t i o n  g u i d e f i n e  o n  t h e  b a s i s

2 0  o f  e c o n o m i c  e f f e c t s  e v a l u a t e d  b y  t h e  p e r f o r m a n c e  c o m p u t a t j - o n

u n i t  4 0 .  T h e  a l g o r i t h m  f o r  g e n e r a t J - n g  s u c h  a s s i s t a n c e

i n f o r m a t i o n  c a n  b e  c o n s t r u c t e d  i n  a  s i m p l e  m a n n e r  b y

a d o p t i n g  a  d e c i s i o n  t h e o r y  s y s t e m  s u c h  a s  a  n e u r a l  n e t w o r k

o r  a n  e x p e r E  s y s t e m .

2 5  ( O t h e r  E m b o d i m e n t s )

Other  embod iments  o f  the  present  invent i -on  are

d e s c r i b e d  n e x t .

V a p o r  t r a p s  a r e  g i v e n  a s  e x a m p l e s  o f  m a n a g e d  d e v i c e s  i n

the  above-descr ibed embod iment ,  bu t  the  managed dev ices  used

3 0  i n  t h e  i m p l e m e n t a t i o n  o f  t h e  p r e s e n t  i n v e n t i o n  a r e  n o t

I ' i  m i  t e r i  f  o  r ¡ a n o r  t r ¡ n s  a ' l  o n ^  - - ¡  - - . '  - r  s o  i n c l u d e  v a r i o u sr  f l l l r  L ç U  U V  V  A y V r  U !  q y o  q r v t l ç  ¡  O I 1 U  r r r a - ) /  O f

va l -ves  or  tanks ,  âs  we l l -  as  p roduc t ion  equ ipment  and mach ine

t o o l s .

t  0 1 0  6 1

The above embodiment was descr ibed with reference to a
^^- - j  ^^  -^nent  method where in  e i ther  ¡  r :omnl  e f  e  o r re rhau lu ç v r u ç  r l r o r r o v g I L t E f I L  I L t ç L l l u u  w l l c I U I I I  U I L t I E !  a  v v ¡ r L y f ç L ç  v v (
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10 overhauling of at least part of the normally-operating devices among the large number of
managed devices is deferred, and the other devices, including the malfunctioning devices, are
repaired or replaced with recommended devices. A management database is created at the 15
same time as the initial overhaul in order to cumulatively record the test result of the complete test
performed on the entire number of the managed devices for determining whether the devices are
operating normally or have a malfunction, or, after the initial overhaul, a complete test is 20
periodically performed on the entire number of the managed devices to determine whether the
devices are operating normally or have a malfunction, and any malfunctioning devices are repaired
or replaced with recommended devices in each cycle of the complete test. 25[0107]       The above
embodiment was described with reference to a device management method wherein the managed
devices (managed traps) were classified into a plurality of classification categories (e.g. general
use, trace use, main 30 pipeline use) in accordance with a prescribed classification criterion (e.g.,
application), and analysis data for indicating a relation between the malfunctioning frequency and a
plurality of the classification categories for each of the managed devices and for indicating the
malfunctioning 35 frequency for each of the managed devices according to the classification
category was created on the basis of the test  result of the complete test that spans a plurality of
cycles and on the basis of the associated classification category of each of the managed devices. It
is also possible, however, to instead adopt a device management technique 5 wherein a plurality of
prescribed classification criteria are used to classify the managed devices into a plurality of
classification categories (e.g. general use, trace use, main pipeline use or other classification
categories, and float, bucket, disk, or other classification categories) for each 10 of the
classification criteria (e.g., application and model), and analysis data for indicating a relation
between the malfunctioning frequency and a plurality of the classification categories of each of the
classification criteria for each of the managed devices, or analysis data 15 for indicating the
malfunctioning frequency for each of the managed devices according to the classification
categories  of each of the classification criteria is created on the basis of the test result of the
complete test that spans a plurality of cycles and on the basis of the associated 20 classification
categories of each of the classification criteria for each of the managed devices. 



f o r  r e p l a c i n g  w i t h  r e c o m m e n d e d  d e v i c e s  ( r e c o m m e n d e d  t r a p s )

t h e  e n t i r e  n u m b e r  o f  d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d

d e v i c e s  ( m a n a g e d  t r a p s ) ,  o r  a  p a r t i a l -  o v e r h a u l  f o r  r e p a i r i n g

o r  r e p l a c i n g  w i t h  r e c o m m e n d e d  d e v i c e s  ( r e c o m m e n d e d  t r a p s )

5  O n l  v  t h o s  ^ ^ ^ ¡  ¡ ^ - . ì  r - ê q  l m a n : r r e d  f  r a n s l  i h a 1 _  â f eç r r v r E  I L L A I I q V ç U  U ç  V  I U ç Ð  \ I L L A I I O 9 ç U  U r O y Ð , /  L r I q  L  q .

mal func t i on ing  (ma l - func t i on ing  t raps ) ,  was  se lec t i ve l y

n e r f n r m e r l  a S  a n  i n i t i a l  O v e r h a u l _ .  I t  i  s  a l  s o  r r ô s s i r ^ r  ^
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however ,  to  ins tead adopt  a  dev ice  management  techn ique

w h e r e i n  a n  i n i t i a l  o v e r h a u l -  i s  p e r f o r m e d  i n  w h i c h  t h e

1 0  o v e r h a u l i n g  o f  a t  l - e a s t  p a r t  o f  t h e  n o r m a l l y - o p e r a t i n g

dev ices  among the  la rge  number  o f  managed dev ices  is

d e f e r r e d ,  a n d  t h e  o t h e r  d e v i c e s ,  i n c l u d i n g  t h e

m a l f u n c t i o n i n g  d e v i c e s  I  a r e  r e p a i r e d  o r  r e p l a c e d  w i t h

recommended dev ices .  A  management  da tabase is  c rea ted  a t  the

1 5  s a m e  t i m e  a s  t h e  i n i t i a l  o v e r h a u l  i n  o r d e r  t o  c u m u l a t i v e l y

r e c o r d  t h e  t e s t  r e s u l - t  o f  t h e  c o m p l e t e  t e s t  p e r f o r m e d  o n  t h e

ent i re  number  o f  the  managed dev ices  fo r  de termin ing  whether

t h e  d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a  m a l f u n c t i o n ,

o r ,  a f t e r  t h e  i n i t i a l  o v e r h a u l ,  a  c o m p l e t e  t e s t  i s

20  per iod ica l - l y  per fo rmed on the  en t Í re  number  o f  the  managed

d e v i c e s  t o  d e t e r m i n e  w h e t h e r  t h e  d e v i c e s  a r e  o p e r a t i n g

n o r m a l l y  o r  h a v e  a  m a l f u n c t i o n ,  a n d  a n y  m a l f u n c t i o n i n g

dev ices  are  repa i red  or  rep laced w i th  reco Í rmended dev ices  in

ear :h  r :v r : ' l  e  n f  1 -hc  r -omnl -g lg  tes t .

) \  f  n 1 0 ? r
L v ¿ v , l

The above embodiment  was descr i -bed wi th  reference to  a

device management  method where in the managed devices

(managed  t raps )  were  c l -ass i f i ed  i n to  a  p lu ra l i t y  o f

c f a s s i f i c a t i o n  c a t e g o r i e s  ( e . 9 .  g e n e r a l  u s e ,  t r a c e  u s e ,  m a i n

30  p ipe l i ne  use )  i n  acco rdance  w i th  a  p resc r ibed  c lass i f i ca t i on

c r i t e r i o n  ( e . 9 . ,  a p p l i c a t i o n ) ,  a n d  a n a l - y s i s  d a t a  f o r

i nd i ca t i ng  a  re la t i on  be tween  the  ma l func t i on ing  f requency
^ - - r  ^  * ' ì  ' - r a  I  ' i  f  v  o f  f  h e  c l - a s s i f  i c a t i o n  r : a f  e o o r i  e s  f  o r  e a c h  o fã I I L r  d .  J . J - L t ¿ I q r ¿ L t  v !  L ¿ ¡ u  \ - - L C t ò ò J J - J L - d . L - L \ r I I  U q L ç V v ! I ç Ð  r
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35  f requency  fo r  each  o f  t he  managed  dev i ces  acco rd ing  to  the

c f a s s i f i c a t i o n  c a t e o o r v  w a s  c r e a t e d  o n  t h e  b a s i s  o f  t h e  t e s t

4 4

[0108] The above embodiment was described with reference to an analysis system provided with
arithmetic means in which 25 analysis data that shows the malfunctioning frequency of each of the
managed devices, the malfunctioning frequency of each of the managed devices classified by the
classification categories, and the relation between these malfunctioning frequencies and a plurality
of the classification categories 30 is created in accordance with a preset program on the basis of a
test result of a complete test that spans a plurality of cycles and on the basis of the associated
classification category of each of the managed devices, as stored in the storage means. It is also
possible, however, to instead 35 adopt an analysis system that has input means for inputting the
test result of the complete test and classification  categories of each of a plurality of prescribed
classification criteria to which each of the managed devices belongs; storage means for
cumulatively storing the test result for each cycle of the complete test that is input by 5 the input
means, and storing the associated classification categories of each of the classification criteria for
each of the managed devices that are input by the input means; and arithmetic means for creating,
in accordance with a preset program, analysis data for indicating a relation 10 between the
malfunctioning frequency and a plurality of the classification categories of each of the classification
criteria for each of the managed devices, or analysis data for indicating the malfunctioning
frequency for each of the managed devices according to the classification categories 15 of each of
the classification criteria, on the basis of the test result of the complete test that spans a plurality of
cycles and on the basis of the associated classification categories of each of the classification
criteria for each of the managed devices, as stored in the storage means. 20INDUSTRIAL
APPLICABILITY  [0109] 



r e s u l t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y  o f  c y c l e s

a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n  c a t e g o r y

o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s .  I t  i s  a l s o  p o s s i b l e ,

h o w e v e r ,  t o  i n s t e a d  a d o p t  a  d e v i c e  m a n a g e m e n t  t e c h n i q u e

5  w h e r e i n  a  p l u r a l i t y  o f  p r e s c r i b e d  c l a s s i f i c a t i o n  c r i t e r i a

a r e  u s e d  t o  c l a s s i f y  t h e  m a n a g e d  d e v i c e s  i n t o  a  p l u r a l i t y  o f

c l a s s i f i c a t i o n  c a t e g o r i e s  ( e . 9 .  g e n e r a l  u s e ,  t r a c e  u s e ,  m a i n

p i p e l i n e  u s e  o r  o t h e r  c l a s s i f i c a t i o n  c a t e g o r i e s ,  a n d  f l o a t ,

b u c k e t ,  d i s k ,  o r  o t h e r  c l - a s s i f i c a t i o n  c a t e g o r i e s )  f o r  e a c h

1 0  o f  t h e  c l a s s i f í c a t i o n  c r i t e r i a  ( e . 9 . ,  a p p l i c a t i o n  a n d

m o d e l ) ,  a n d  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n  b e t w e e n

t h e  m a l f u n c t i o n i n g  f r e q u e n c y  a n d  a  p J - u r a l i t y  o f  t h e

c l a s s í f i c a t i o n  c a t e g o r j - e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,  o r  a n a l y s i s  d a t a

1 5  f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e

m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e  c f a s s i f i c a t i o n  c a t e g o r i e s

o f  e a c h  o f  t h e  c l - a s s i f i c a t i o n  c r i t e r i a  i s  c r e a t e d  o n  t h e

b a s i s  o f  t h e  t e s t  r e s u l t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a

p l u r a l i t y  o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d

2 0  c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  f o r  e a c h  o f  t h e  m a n a o e d  d e v i c e s .

1 0 1 0 8  l
The above embodiment  was descr ibed wi th  reference to  an

ana lys i s  sys tem p rov lded  w i th  a r i t hme t i c  means  i n  wh ich

25  ana lys i s  da ta  tha t  shows  the  ma l func t i on ing  f requency  o f

each  o f  t he  managed  dev i ces ,  t he  ma l func t j -on ing  f requency  o f

each  o f  t he  managed  dev i ces  c fass i f i ed  by  the  c lass i f i ca t i on

ca tego r ies ,  and  the  re la t i on  be tween  these  ma l func t i on ing

f requenc ies  and  a  pJ -u ra l i t y  o f  t he  c fass i f i ca t i on  ca tego r ies

30  i s  c rea ted  i n  acco rdance  w i th  a  p rese t  p rog ram on  the  bas i s

o f  a  t e s t  r e s u f t  o f  a  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y

o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c f a s s i f i c a t i o n

ca tego ry  o f  each  o f  t he  managed  dev i ces ,  as  s to red  i n  t he

s t o r a g e  m e a n s .  I t  Í s  a l s o  p o s s i b l - e ,  h o w e v e r ,  t o  i n s t e a d

35  adop t  an  ana lys i s  sys tem tha t  has  i npu t  means  fo r  i npu t t i ng

t h e  t e s t  r e s u l t  o f  t h e  c o m p l e t e  t e s t  a n d  c f a s s i f i c a t i o n

4 t r ,

The present invention can be applied to the management or support of maintenance inspection
operations involving a large group of devices typified by vapor traps, valves, and 25 other devices
installed in a plant.  CLAIMS  1. A device management method comprising:       selectively
performing as an initial overhaul either a complete overhaul for replacing with recommended
devices the 5 entire number of devices in a large group of managed devices, or a partial overhaul
for repairing or replacing with recommended devices only those managed devices that are
malfunctioning; subsequently periodically performing a complete test 10 involving the entire
number of the managed devices to determine whether the devices are operating normally or have
a malfunction; and repairing or replacing with recommended devices any      devices found to be
malfunctioning in each cycle of the 15 complete test. 2. A device management method comprising:
performing an initial overhaul in which a large number of managed devices are tested to determine
whether the devices are operating normally or have a malfunction, 20 overhauling of at least part of
the normally-operating devices is deferred, the other normally-operating devices are replaced with
recommended devices, and malfunctioning devices are repaired or replaced with recommended
devices; subsequently periodically performing a complete test on 25 the entire number of the
managed devices to determine whether the devices are operating normally or have a malfunction;
and         repairing or replacing with recommended devices any malfunctioning devices in each
cycle of the complete test. 303.A device management method comprising:       selectively
performing as an initial overhaul either a complete overhaul for replacing with recommended
devices the entire number of devices in a large group of managed devices, or a partial overhaul for
repairing or replacing 
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c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h

of  the  managed dev ices  tha t  a re  input  by  the  input  means, '

a n d  a r i t h m e t i c  m e a n s  f o r  c r e a t i n g ,  i n  a c c o r d a n c e  w i t h  a

p r e s e t  p r o g r a m ,  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n

b e t w e e n  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  a n d  a  p l u r a l i t y  o f  t h e

c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,  o r  a n a l y s i s  d a t a

f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e

m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e  c l a s s i f i c a t i o n  c a t e g o r i e s

o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a ,  o f l  t h e  b a s i s  o f  t h e

t e s t  r e s u l - t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y  o f

c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c f a s s i f i c a t i o n

c a t e g o r i e s  o f  e a c h  o f  t h e  c l - a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h
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The present  invent ion  can be  app l ied  to  the  management

o r  s u p p o r t  o f  m a i n t e n a n c e  i n s p e c t i o n  o p e r a t i o n s  i n v o l v i n g  a
- ì  
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o t h e r  d e v i c e s  i n s t a l l e d  i n  a  p l a n t .
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35 with recommended devices only those managed devices that are malfunctioning; and
creating a management database for cumulatively recording the test result of the complete test
performed on the entire number of the managed devices for determining whether the devices are
operating normally or have a 5 malfunction, said complete test is periodically performed after the
management database has been created;       the test results for each of the complete tests are
recorded in the management database; and any malfunctioning devices are repaired or replaced
10 with recommended devices in each cycle of the complete test.       4. A device management
method comprising: performing an initial overhaul in which a large number of managed devices are
tested to determine whether the devices are operating normally or have a malfunction, 15
overhauling of at least part of the normally-operating devices is deferred, the other
normally-operating devices are replaced with recommended devices, and malfunctioning devices
are repaired or replaced with recommended devices; and 20creating a management database for
cumulatively recording the test result of the complete test performed on the entire number of the
managed devices for determining whether the devices are operating normally or have a
malfunction, said complete test is periodically performed 25 after the management database has
been created;       the test results for each of the complete tests are recorded in the management
database; and       any malfunctioning devices are repaired or replaced with recommended devices
in each cycle of the complete test. 30 



CLAIMS

1 .  A  d e v i c e  m a n a g e m e n t  m e t h o d  c o m p r i s i n g :

s e l e c t i v e l y  p e r f o r m i n g  a s  a n  Í n i t i a l  o v e r h a u l  e i t h e r  a

comple te  overhau l -  fo r  rep lac ing  w i th  reco Í Ìmended dev ices  the

5  e n t i r e  n u m b e r  o f  d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d

d e v i c e s ,  o r  a  p a r t i a l  o v e r h a u l  f o r  r e p a i r i n g  o r  r e p l a c i n g

w i t h  r e c o m m e n d e d  d e v i c e s  o n l y  t h o s e  m a n a g e d  d e v i c e s  t h a t  a r e

m a f f u n c t i o n i n g ;

s u b s e q u e n t l y  p e r i o d i c a l l y  p e r f o r m i n g  a  c o m p l e t e  t e s t

1 0  i n v o l v i n g  t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v i c e s  t o

d e t e r m i n e  w h e t h e r  t h e  d e v j - c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e

a  m a f f u n c t i o n ;  a n d

r e p a i r i n g  o r  r e p l a c i n g  w i t h  r e c o m m e n d e d  d e v i c e s  a n y

d e v i c e s  f o u n d  t o  b e  m a l f u n c t i o n i n g  i n  e a c h  c y c l e  o f  t h e

1  5  c ô m n l  e f e  t e s t .

2 .  A  d e v i c e  m a n a g e m e n t  m e t h o d  c o m p r i s i n g :

nar r ¡ ¡ ¡ ¡ in . r  ^n  ' i  n ' i  L ia l  overhau l -  in  wh ich  a  la . rc re  n rml ' re r
t / v ! ! r u l Y u

o f  m a n a g e d  d e v i c e s  a r e  t e s t e d  t o  d e t e r m j - n e  w h e t h e r  t h e

d e v i c e s  a r e  o p e r a t i n g  n o r m a l - l y  o r  h a v e  a  m a l f u n c t i o n ,

2 0  o v e r h a u l i n g  o f  a t  l e a s t  p a r t  o f  t h e  n o r m a l l y - o p e r a t i n g

d e v i c e s  i s  d e f e r r e d ,  t h e  o t h e r  n o r m a l l y - o p e r a t i n g  d e v j - c e s

a r e  r e p l a c e d  w i t h  r e c o n m e n d e d  d e v i c e s ,  a n d  m a l f u n c t i o n i n g

d e v i c e s  a r e  r e p a i r e d  o r  r e p l a c e d  w i t h  r e c o m m e n d e d  d e v i c e s ;

s u b s e q u e n t l y  p e r i o d i c a l - I y  p e r f o r m i n g  a  c o m p l e t e  t e s t  o n

25 the  en t i re  number  o f  the  managed dev ices  to  de termine

w h e t h e r  t h e  d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a

mal func t i on ;  and

repa i r i ng  o r  rep lac ing  w i th  reconmended  dev i ces  any

ma l - func t i on ing  dev i ces  i n  each  cyc le  o f  t he  compJ-e te  tes t .

3 .  A  dev i ce  managemen t  me thod  compr i s ing :

se . l -ec t i ve l y  pe r fo rm ing  as  an  i n i t i a l -  ove rhau l  e i t he r  a

complete overhauf  for  rep lacJ-ng wi th  recornmended devices the

ent i re  number of  dev ices in  a large group of  managed

dev ices  r  o r  a  pa r t í a l -  ove rhau l  f o r  repa i r i ng  o r  rep lac ing

35  w i th  recommended  dev i ces  on l y  those  managed  dev i ces  tha t  a re

ma l func t i on ing ;  and

30
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5. The device management method according to claim 3 or 4, wherein analysis data is created for
indicating a malfunctioning frequency of each of the managed devices on the basis of the test
results spanning a plurality of cycles 35 of the complete test.  6.The device management method
according to claims 3 or 4, wherein       the managed devices are classified into a plurality of
classification categories in accordance with a prescribed 5 classification criterion; and       analysis
data for indicating a relation between a malfunctioning frequency and a plurality of the classification
categories for each of the managed devices, or analysis data for indicating the malfunctioning
frequency 10 for each of the managed devices according to the classification category, is created
on the basis of the test result of the complete test that spans a plurality of cycles and on the basis
of the associated classification category of each of the managed devices. 157.The device
management method according to claims 3 or 4, wherein a plurality of prescribed classification
criteria are used to classify the managed devices into a plurality of classification categories for each
of the classification 20 criteria; and       analysis data for indicating a relation between a
malfunctioning frequency and the plurality of the classification categories of each of the
classification criteria for each of the managed devices or analysis data 25 for indicating the
malfunctioning frequency for each of the managed devices according to the classification
categories of each of the classification criteria is created on the basis of the test result of the
complete test that spans a plurality of cycles and on the basis of the associated 



c r e a t i n g  a  m a n a g e m e n t  d a t a b a s e  f o r  c u m u l a t i v e l y

r e c o r d j - n g  t h e  t e s t  r e s u l t  o f  t h e  c o m p l e t e  t e s t  p e r f o r m e d  o n

the  en t i re  number  o f  the  managed dev ices  fo r  de termin ing

w h e t h e r  t h e  d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a

5  m a l - f u n c t i o n ,  s a i d  c o m p l e t e  t e s t  i s  p e r i o d i c a l l y  p e r f o r m e d

a f t e r  t h e  m a n a g e m e n t  d a t a b a s e  h a s  b e e n  c r e a t e d ;

t h e  t e s t  r e s u l t s  f o r  e a c h  o f  t h e  c o m p l e t e  t e s t s  a r e

r e c o r d e d  i n  t h e  m a n a g e m e n t  d a t a b a s e ;  a n d

a n y  m a l f u n c t i o n í n g  d e v i c e s  a r e  r e p a i r e d  o r  r e p l a c e d

l 0  w i t h  r e c o m m e n d e d  d e v i c e s  i n  e a c h  c y c l e  o f  t h e  c o m p l e t e  t e s t .

4 .  A  d e v i c e  m a n a g e m e n t  m e t h o d  c o m p r i s i n g :

per fo rming  an  in i t ia l -  overhau l -  in  wh ich  a  la rge  number

o f  m a n a g e d  d e v i c e s  a r e  t e s t e d  t o  d e t e r m i n e  w h e t h e r  t h e

d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a  m a l - f u n c t i o n ,

1 5  o v e r h a u l i n g  o f  a t  l - e a s t  p a r t  o f  t h e  n o r m a l l y - o p e r a t i n g

d e v i c e s  i s  d e f e r r e d ,  t h e  o t h e r  n o r m a l l y - o p e r a t i n g  d e v i c e s

are  rep laced w i th  recornmended dev i -ces ,  and maf func t ion j -ng

dev ices  are  repa i red  or  rep laced w i th  reco f l rmended dev ices ;

and

20 c rea t ing  a  management  da tabase fo r  cumufa t ive ly

r e c o r d i n g  t h e  t e s t  r e s u f t  o f  t h e  c o m p J - e t e  t e s t  p e r f o r m e d  o n

the  en t j - re  number  o f  the  managed dev ices  fo r  de termin ing

w h e t h e r  t h e  d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a

m a l f u n c t i - o n ,  s a i d  c o m p l e t e  t e s t  i s  p e r i o d i c a l l y  p e r f o r m e d

2 5  a f t e r  t h e  m a n a g e m e n t  d a t a b a s e  h a s  b e e n  c r e a t e d ;

t h e  t e s t  r e s u l t s  f o r  e a c h  o f  t h e  c o m p J - e t e  t e s t s  a r e

recorded in  the  management  da tabase;  and

a n y  m a l f u n c t i o n i n g  d e v i c e s  a r e  r e p a i r e d  o r  r e p l a c e d

wi th  reco inmended dev ices  in  each cycJ-e  o f  the  comple te  tes t .

30

5 .  T h e  d e v i c e  m a n a g e m e n t  m e t h o d  a c c o r d i n g  t o  c l a i m  3

o r  4 ,  w h e r e i n  a n a l y s i s  d a t a  i s  c r e a t e d  f o r  i n d i c a t i n g  a

m a l f u n c t i o n i n g  f r e q u e n c y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s  o n

t h e  b a s i s  o f  t h e  t e s t  r e s u f t s  s p a n n í n g  a  p l u r a Ì i t y  o f  c y c l e s

3 5  o f  t h e  c o m p l e t e  t e s t .

4 B

30 classification category of each of the managed devices.       8.The device management method
according to claims 3 or 4, wherein the replaced or repaired devices are retested during each cycle
of the complete test to determine whether the 35 devices are operating normally or have a
malfunction, and the repair or replacement is completed for those of the  managed devices that
have been confirmed by the retesting to operate normally; and       for those of the managed
devices that have been confirmed by the retesting to have a malfunction, the repair 5 or
replacement is repeated until continued retesting confirms that the devices operate normally. 9.An
analysis system used in a maintenance inspection operation wherein either a complete overhaul for
replacing with recommended devices the entire number of 10 devices in a large group of managed
devices, or a partial overhaul for repairing or replacing with recommended devices only those
managed devices that are malfunctioning is selectively performed as an initial overhaul, after which
a complete test involving the entire number of the managed 15 devices is periodically performed to
determine whether the devices are operating normally or have a malfunction, and any devices
found to be malfunctioning during any cycle of the complete test are repaired or replaced with
recommended devices, the analysis system comprising: 20input means for inputting the test result
of the 



6.  The dev ice  management  method accord ing  to  c l -a ims 3

o r  4 ,  w h e r e i n

t h e  m a n a g e d  d e v i c e s  a r e  c l a s s i f i e d  i n t o  a  p l u r a l i t y  o f

c l a s s i f i c a t i o n  c a t e g o r i e s  i n  a c c o r d a n c e  w i t h  a  p r e s c r i b e d

5  c l a s s i f i c a t i o n  c r i t e r i o n , ' a n d

a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n  b e t w e e n  a

m a l - f u n c t i o n i n g  f r e q u e n c y  a n d  a  p l u r a l i t y  o f  t h e

c l a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,

o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a - I f u n c t i o n i n g  f r e q u e n c y

1 0  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l a s s i f i c a t i o n  c a t e g o r y ,  i s  c r e a t e d  o n  t h e  b a s j - s  o f  t h e  t e s t

r e s u l t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y  o f  c y c l e s

a n d  o n  t h e  b a s i s  o f  t h e  a s s o c j - a t e d  c l - a s s i f i c a t i o n  c a t e g o r y

o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s .

1 5  1 .  T h e  d e v i c e  m a n a g e m e n t  m e t h o d  a c c o r d i n g  t o  c l a i m s  3

o r  4 ,  w h e r e i n

a  p l u r a l i t y  o f  p r e s c r i b e d  c l - a s s i f i c a t i o n  c r i t e r i a  a r e

u s e d  t o  c l a s s i f y  t h e  m a n a g e d  d e v i c e s  i n t o  a  p l u r a l i t y  o f

c l a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f  t h e  c l - a s s i f i c a t i o n

2 0  c r i t e r i - a ;  a n d

a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n  b e t w e e n  a

m a l - f u n c t i o n i n g  f r e q u e n c y  a n d  t h e  p l u r a Ì i t y  o f  t h e

c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l a s s i f i c a t i o n

c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  o r  a n a l y s i s  d a t a

2 5  f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e

m : n : ¡ a r l  . l e v i C e S  a C C O r d j  n c r  | . o  t h e  c l  a S S i f i C a t i O n  ç a f  e o o r i  e s

o f  e a c h  o f  t h e  c l - a s s i f i c a t i o n  c r i t e r i a  i s  c r e a t e d  o n  t h e

b a s i s  o f  t h e  t e s t  r e s u l - t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a

n l r r r a l  i . l -  r z  o f  c r ¡ c l e s  a n r J  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d

3 0  c l a s s i f i c a t i o n  c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s .

8 .  T h e  d e v i c e  m a n a g e m e n t  m e t h o d  a c c o r d i n g  t o  c f a i m s  3

o r  4 ,  w h e r e i n

t h e  r e p l a c e d  o r  r e p a i r e d  d e v i c e s  a r e  r e t e s t e d  d u r i n g

e : r - h  ¡ r z r - l e  o f  t h e  r : o m n l e t e  t e s t  t o  d e t e r m i n e  w h e t h e r  t h e

3 5  d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a  m a f f u n c t i o n ,  a n d

f h e  r e n a ' i  r  c l r  r e n l a r : e m e n t  i s  c ô m n l e f e d  f o r  t h o s e  o f  t h e
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complete test; storage means for cumulatively storing the test result for each cycle of the complete
test that is input by the input means; and 25arithmetic means for creating, in accordance with a
preset program, analysis data that indicates a malfunctioning frequency of each of the managed
devices on the basis of the test result of the complete test that spans a plurality of cycles, as stored
in the storage means. 3010. An analysis system used in a maintenance inspection operation
wherein either a complete overhaul for replacing with recommended devices the entire number of
devices in a large group of managed devices, or a partial overhaul for repairing or replacing with
recommended devices 35 only those managed devices that are malfunctioning is selectively
performed as an initial overhaul, after which a  complete test involving the entire number of the
managed devices is periodically performed to determine whether the devices are operating
normally or have a malfunction, and any devices found to be malfunctioning during any cycle of 5
the complete test are repaired or replaced with recommended devices, the analysis system
comprising:       input means for inputting the test result of the complete test and a classification
category to which each of the managed devices belongs; 10storage means for cumulatively storing
the test result for each cycle of the complete test that is input by the input means, and storing the
associated classification category of each of the managed devices that is input by the input means;
and 15arithmetic means for creating, in accordance with a preset program, analysis data for
indicating a relation between a malfunctioning frequency and a plurality of the classification
categories for each of the managed devices, or analysis data for indicating the malfunctioning
frequency 
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f o r  t h o s e  o f  t h e  m a n a g e d  d e v i c e s  t h a t  h a v e  b e e n

c o n f i r m e d  b y  t h e  r e t e s t i n g  t o  h a v e  a  m a l - f u n c t i o n ,  t h e  r e p a i r

5  o r  r e p l a c e m e n t  i s  r e p e a t e d  u n t i l -  c o n t i n u e d  r e t e s t i n g

c o n f i r m s  t h a t  t h e  d e v i c e s  o p e r a t e  n o r m a l l y .

9 .  A n  a n a l y s i s  s y s t e m  u s e d  i n  a  m a i n t e n a n c e

i n s p e c t i o n  o p e r a t i o n  w h e r e i n  e i t h e r  a  c o m p l e t e  o v e r h a u l  f o r

rep lac ing  w i th  recommended dev ices  the  en t i re  number  o f

l 0  d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l

o v e r h a u l  f o r  r e p a i r i n g  o r  r e p l a c i n g  w i t h  r e c o m m e n d e d  d e v i c e s
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s e l - e c t i v e l y  p e r f o r m e d  a s  a n  i n i t i a l  o v e r h a u l - ,  a f t e r  w h i c h  a

c o m p Ì e t e  t e s t  i n v o l v i n g  t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d

1 5  d e v i c e s  i s  p e r i o d i c a l l y  p e r f o r m e d  t o  d e t e r m j - n e  w h e t h e r  t h e

d e v i c e s  a r e  o p e r a t i n g  n o r m a l l y  o r  h a v e  a  m a l f u n c t i o n ,  a n d
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20  inpu t  means  fo r  i npu t t i ng  the  tes t  resu f t  o f  t he

comp le te  tes t ;

s f  o r a o e  m e a n s  f  o r  c u m u l  a 1 _  i  r ¡ e l  r z  s f  o r i  n o  f  h e  f  e s f  r e s u f  t

f o r  e a c h  c y c l e  o f  t h e  c o m p l e t e  t e s t  t h a t  i s  i n p u t  b y  t h e

input  means;  and

a r i t h m e t i c  m e a n s  f o r  c r e a t i n g ,  i n  a c c o r d a n c e  w i t h  a
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rep lacJ-ng  w i th  recommended dev ices  the  en t i re  number  o f

d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l

overhau l -  fo r  repa i r ing  or  rep lac ing  w i th  recommended dev ices

3 5  o n l y  t h o s e  m a n a g e d  d e v i c e s  t h a t  a r e  m a l f u n c t i o n i n g  i s

s e l e c t j - v e l y  p e r f o r m e d  a s  a n  i n i t i a l -  o v e r h a u l - ,  a f t e r  w h i c h  a
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20 for each of the managed devices according to the classification category, on the basis of the
test result of the complete test that spans a plurality of cycles and on the basis of the associated
classification category of each of the managed devices, as stored in the storage means. 2511. An
analysis system used in a maintenance inspection operation wherein either a complete overhaul for
replacing with recommended devices the entire number of devices in a large group of managed
devices, or a partial overhaul for repairing or replacing with recommended devices 30 only those
managed devices that are malfunctioning is selectively performed as an initial overhaul, after which
a complete test involving the entire number of the managed devices is periodically performed to
determine whether the devices are operating normally or have a malfunction, and 35 any devices
found to be malfunctioning during any cycle of  the complete test are repaired or replaced with
recommended devices, the analysis system comprising: input means for inputting the test result of
the complete test and classification categories of each of a 5 plurality of prescribed classification
criteria to which each of the managed devices belongs; storage means for cumulatively storing the
test result for each cycle of the complete test that is input by the input means, and storing the
associated classification 10 categories of each of the plurality of the prescribed classification
criteria for each of the managed devices that are input by the input means; and arithmetic means
for creating, in accordance with a preset program, analysis data for indicating a relation 
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d e v i c e s  i s  p e r i o d i c a l l y  p e r f o r m e d  t o  d e t e r m i n e  w h e t h e r  t h e

d e v i c e s  a r e  o p e r a t i n g  n o r m a l Ì y  o r  h a v e  a  m a l - f u n c t i o n ,  a n d

a n r z  r ì e r r ì r - g g  f o u n d  t O  b e  m a l _ f u n C t i O n i n c r  c l l l r i n o  a n r z  r - r ¡ r : l e  o fu ¡ ¡ v  L ¿ v r ¡ r ¡ r Y  v u !  f  r r Y  u r r l ,  v  ) /  v r v

5  t h e  c o m p l e t e  t e s t  a r e  r e p a i r e d  o r  r e p l a c e d  w i t h  r e c o m m e n d e d
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t h e  m a n a g e d  d e v i c e s  b e l o n g s , '

1 0  s t o r a g e  m e a n s  f o r  c u m u l - a t i v e l y  s t o r i n g  t h e  t e s t  r e s u l t

f o r  e a c h  c y c l - e  o f  t h e  c o m p l e t e  t e s t  t h a t  i s  i n p u t  b y  t h e

l n p u t  m e a n s ,  a n d  s t o r i n g  t h e  a s s o c j - a t e d  c l - a s s i f i c a t i o n

c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s  t h a t  i s  i n p u t  b y  t h e

i n p u t  m e a n s ;  a n d

1 5  a r i t h m e t i c  m e a n s  f o r  c r e a t i n g ,  i n  a c c o r d a n c e  w i t h  a

p r e s e t  p r o g r a m ,  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e l a t i o n

b e t w e e n  a  m a l f u n c t i o n i n g  f r e q u e n c y  a n d  a  p l u r a l i t y  o f  t h e

c l a s s i f i c a t i o n  c a t e g o r ì - e s  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,

o r  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y

2 0  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e

c l - a s s i f i c a t i o n  c a t e g o r y ,  o D  t h e  b a s i s  o f  t h e  t e s t  r e s u l - t  o f

f  h e  r - ô m n l  e 1 -  e  r ^ ^ r  r r - - !  ^ ^ ^ l s  â  n ' ì  l l r a ' l  i  f  r ¡  o f  c v r : l  e s  a n d  O nL l r ç  u v l r l l J f , ç L ç  L ç ù L  L l l d . L  ò y d . l r J  q  
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t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l - a s s i f i c a t i o n  c a t e g o r y  o f  e a c h

o f  t h e  m a n a g e d  d e v i c e s ,  a s  s t o r e d  i n  t h e  s t o r a g e  m e a n s .

1 1 .  A n  a n a l y s i s  s y s t e m  u s e d  i n  a  m a i n t e n a n c e

i n s p e c t i o n  o p e r a t i o n  w h e r e i n  e i t h e r  a  c o m p l e t e  o v e r h a u l  f o r

rep lac ing  w i th  recornmended dev ices  the  en t i re  number  o f

d e v i c e s  i n  a  l a r g e  g r o u p  o f  m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l

overhau l  fo r  repa i r inq  or  rep fac inq  w i th  recommended dev ices

30  on l y  those  managed  dev i ces  tha t  a re  ma l - func t i on ing  i s

se l -ec t i ve l y  pe r fo rmed  as  an  i n i t i a l  ove rhau l ,  a f t e r  wh ich  a

complete test  involv ing the ent i re  number of  the managed

dev ices  i s  pe r iod i ca l l y  pe r fo rmed  to  de te rm ine  whe the r  t he

dev i ces  a re  ope ra t i ng  no rma l l y  o r  have  a  ma l func t i on ,  and

35  any  dev i ces  found  to  be  ma l func t i on ing  du r ing  any  cyc le  o f
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15 between a malfunctioning frequency and a plurality of the classification categories of each of the
classification criteria for each of the managed devices, or analysis data for indicating the
malfunctioning frequency for each of the managed devices according to the classification
categories 20 of each of the classification criteria, on the basis of the test result of the complete test
that spans a plurality of  cycles and on the basis of the associated classification categories of each
of the classification criteria for each of the managed devices, as stored in the storage means. 25
12. A data structure for a management database for assisting in a maintenance inspection
operation, in which either a complete overhaul for replacing with recommended devices the entire
number of devices in a large group of managed devices, or a partial overhaul for repairing or 30
replacing with recommended devices only those managed devices that are malfunctioning is
selectively performed as an initial overhaul, after which a complete test involving the entire number
of the managed devices is performed to determine whether the devices are operating normally or
have 35 a malfunction, wherein         the test results of the complete test that spans a plurality of
cycles are mutually linked and recorded so that the history of each device can be managed; and
malfunctioning frequencies for each of the managed 5 devices are obtained based on the test
results of the complete tests and recorded.          13. The data structure according to claim 12,
wherein       the managed devices are recorded so as to allow classification into a plurality of
classification categories 10 according to a prescribed classification criterion; and       the relation
between the malfunctioning frequency and the plurality of classification categories of each of the
managed devices, or the malfunctioning frequency of each of the managed devices classified by
classification categories 15 is obtained based on the test result of the complete test that spans a
plurality of cycles and on the basis of the associated classification category of each of the managed
devices, and is recorded. 14. The data structure according to claim 12, wherein 
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c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e  m a n a q e d  d e v i c e s  t h a t

a r e  i n p u t  b y  t h e  i n p u t  m e a n s ;  a n d

a r i t h m e t i c  m e a n s  f o r  c r e a t i n g ,  i n  a c c o r d a n c e  w i t h  a

p r e s e t  p r o g r a m ,  a n a l y s i s  d a t a  f o r  i n d i c a t i n g  a  r e f a t i o n

b e t w e e n  a  m a f f u n c t i o n i n g  f r e q u e n c y  a n d  a  p l u r a l i t y  o f  t h e

c l a s s i f i c a t i o n  c a t e g o r i e s  o f  e a c h  o f  t h e  c l - a s s i f i c a t i o n

c r i - t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,  o r  a n a f y s i s  d a t a

f o r  i n d i c a t i n g  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  f o r  e a c h  o f  t h e

m a n a g e d  d e v i c e s  a c c o r d i n g  t o  t h e  c l a s s i f i c a t i o n  c a t e g o r i e s

o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a ,  o r r  t h e  b a s i s  o f  t h e

t e s t  r e s u l - t  o f  t h e  c o m p l - e t e  t e s t  t h a t  s p a n s  a  p J - u r a l i t y  o f

c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n

c a t e g o r i e s  o f  e a c h  o f  t h e  c l - a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h

o f  t h e  m a n a g e d  d e v i c e s ,  â s  s t o r e d  i n  t h e  s t o r a g e  m e a n s .

1 2 .  A  d a t a  s t r u c t u r e  f o r  a  m a n a q e m e n t  d a t a b a s e  f o r

r q q ì  q l _  - i  n n  - i  n  !  ñ 1 - i  n f  a n ã ñ ^ ô* ^ .  . r  r r r c r l - i l L e r r d r r u e  i n s p e c t i o n  o p e r a t i o n ,  i n  w h i c h

e i ther  a  comple te  overhau l  fo r  rep lac j -ng  w i th  recommended

d e v i c e s  t h e  e n t i r e  n u m b e r  o f  d e v i c e s  i n  a  l a r g e  g r o u p  o f

m a n a g e d  d e v i c e s ,  o r  a  p a r t i a l -  o v e r h a u l  f o r  r e p a i r i n g  o r

rep l -ac ing  w i th  recommended dev ices  on l -y  those managed

d e v i c e s  t h a t  a r e  m a l - f u n c t i o n i n g  i s  s e l e c t i v e l y  p e r f o r m e d  a s

a n  i n i t i a l  o v e r h a u l - ,  a f t e r  w h i c h  a  c o m p l - e t e  t e s t  i n v o l v i n g

t h e  e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v í c e s  i s  p e r f o r m e d  t o

determine whether  the  dev j -ces  are  opera t ing  normalJ -y  o r  have

a mal - func t ion ,  where in3 5

J Z -

20the managed devices are recorded according to a plurality of prescribed classification criteria so
as to allow classification into a plurality of classification categories for each of the classification
criteria; and the relation between the malfunctioning frequency and 25 the plurality of classification
categories of each of the classification criteria for each of the managed devices, or the
malfunctioning frequency of each of the managed devices classified by classification categories for
each of the classification criteria is obtained on the basis of the test 30 result of the complete test
that spans a plurality of cycles and on the basis of the associated classification categories of each
of the classification criteria for each of the managed devices, and is recorded.          15. A
maintenance inspection support apparatus for a 35 maintenance inspection of plant facility devices
performed on the basis of a guideline selected from a plurality of  maintenance inspection
guidelines, the maintenance inspection support apparatus comprising:         a device layout data
management unit for managing layout data of the devices obtained from input device layout 5 plan
data; a device attribute value acquisition unit for acquiring  a device attribute value of a specified
problem device, which acts as a designated device to be subjected to maintenance inspection,
using an identification symbol read 10 from an ID tag attached to the problem device while
referencing the device layout data that is managed by the device layout data management unit;
a device test data acquisition unit for acquiring device test data for the problem device; 15a device
evaluation data generator for combining, for each of the devices, the device attribute value
acquired using the device attribute value acquisition unit and the device test data acquired using
the device test data acquisition unit, and for generating device evaluation data; 20a database
management unit for appending a history code 



t h e  t e s t  r e s u f t s  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a

p l u r a l i t y  o f  c y c l e s  a r e  m u t u a l l y  l i n k e d  a n d  r e c o r d e d  s o  t h a t

t h e  h i s t o r y  o f  e a c h  d e v i c e  c a n  b e  m a n a g e d ;  a n d

m a f f u n c t i o n i n g  f r e q u e n c i e s  f o r  e a c h  o f  t h e  m a n a g e d

5  d e v i c e s  a r e  o b t a i n e d  b a s e d  o n  t h e  t e s t  r e s u l t s  o f  t h e

r : o m n l e . l _  e  t e s t s  a n d  r e c o r d e d .

1 3 .  T h e  d a t a  s t r u c t u r e  a c c o r d i n g  t o  c l a i m  L 2 ,  w h e r e i n

t h e  m a n a g e d  d e v i c e s  a r e  r e c o r d e d  s o  a s  t o  a l l o w

c l a s s i f i c a t i o n  i n t o  a  p J - u r a l i t y  o f  c l - a s s i f i c a t i o n  c a t e g o r i e s

l 0  a c c o r d i n g  t o  a  p r e s c r i b e d  c f a s s i f i c a t i o n  c r i t e r i o n ;  a n d

t h e  r e l a t i o n  b e t w e e n  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  a n d

t h e  n l  r r r a l ' i  t v  o f  r : l  ¡ s s i f i c a t i o n  c a t e o o r i  e s  o f  e a r - h  o f  t h e

m a n a g e d  d e v i c e s ,  o r  t h e  m a l f u n c t i o n i n g  f r e q u e n c y  o f  e a c h  o f

t h e  m a n a g e d  d e v i c e s  c l - a s s i f i e d  b y  c J - a s s i f i c a t i o n  c a t e g o r i e s

1 5  i s  o b t a i n e d  b a s e d  o n  t h e  t e s t  r e s u l t  o f  t h e  c o m p l e t e  t e s t

t h a t  s p a n s  a  p l u r a l i t y  o f  c y c l e s  a n d  o n  t h e  b a s i s  o f  t h e

a s s o c i a t e d  c f a s s i f i c a t i o n  c a t e g o r y  o f  e a c h  o f  t h e  m a n a g e d

d e v i c e s ,  a n d  i s  r e c o r d e d .

1 4 .  T h e  d a t a  s t r u c t u r e  a c c o r d i n g  t o  c L a i m  L 2 ,  w h e r e i n

2 0  t h e  m a n a g e d  d e v i c e s  a r e  r e c o r d e d  a c c o r d i n g  t o  a

p J - u r a l i t y  o f  p r e s c r i b e d  c l a s s i f i c a t i o n  c r i t e r i a  s o  a s  t o

a 1 l o w  c l - a s s i f i c a t j - o n  i n t o  a  p l u r a l i t y  o f  c f a s s i f i c a t i o n

c a t e g o r i e s  f o r  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a ;  a n d

t h e  r e l - a t i o n  b e t w e e n  t h e  m a f f u n c t i o n i n g  f r e g u e n c y  a n d

2 5  f  h e  n l  l r r a  I  i  t v  o f  c l  a s s i f  i c a t i o n  c a t e o o r i  e s  o f  e a r - h  o f  t h e

c f a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e  m a n a g e d  d e v i c e s ,  o r

t h e  m a l - f u n c t i o n i n g  f r e q u e n c y  o f  e a c h  o f  t h e  m a n a g e d  d e v i c e s

c f a s s i f i e d  b y  c l - a s s i f i c a t i o n  c a t e g o r i e s  f o r  e a c h  o f  t h e

c l a s s i f i c a t i o n  c r i t e r i a  i s  o b t a i n e d  o n  t h e  b a s i s  o f  t h e  t e s t

3 0  r e s u l t  o f  t h e  c o m p l e t e  t e s t  t h a t  s p a n s  a  p l u r a l i t y  o f  c y c l e s

a n d  o n  t h e  b a s i s  o f  t h e  a s s o c i a t e d  c l a s s i f i c a t i o n  c a t e g o r i e s

o f  e a c h  o f  t h e  c l a s s i f i c a t i o n  c r i t e r i a  f o r  e a c h  o f  t h e

m a n a g e d  d e v i c e s ,  a n d  i s  r e c o r d e d .

1 5 .  A  m a i n t e n a n c e  i n s p e c t J - o n  s u p p o r t  a p p a r a t u s  f o r  a

3 5  m a i n t e n a n c e  i n s p e c t i o n  o f  p J - a n t  f a c i l i t y  d e v i c e s  p e r f o r m e d

o n  t h e  b a s i s  o f  a  g u i d e l Í n e  s e l e c t e d  f r o m  a  p l u r a l i t y  o f

5 3

that allows the device evaluation data to be managed as a history, storing the device evaluation
data in a database, and extracting device evaluation data that conforms to a search condition; 25a
classification processor for accessing the database through the database management unit and
classifying the device evaluation data while making reference to a classification criteria table; a
device analysis processor for making a historical 30 evaluation of device evaluation data extracted
from the database or of device evaluation data classified in the classification processor, and
analyzing an operational state of the devices;            a performance computation unit for computing
an 35 economic effect of the selected maintenance inspection  guidelines on the basis of the
analysis results of the device analysis processor; and       an assistance information generator for
generating assistance information for selecting the maintenance 5 inspection guidelines on the
basis of the economic effect computed by the performance computation unit, wherein said
maintenance inspection guidelines include: a complete overhaul strategy in which a complete
overhaul is performed to replace the entire number of 10 devices to be subjected to maintenance
inspections with recommended devices, and a complete test involving the entire number of the
managed devices is then periodically repeated; and a partial overhaul strategy in which a partial
overhaul 15 is performed to repair only those of the devices to be subjected to maintenance
inspections that have a malfunction, or to replace the malfunctioning devices with recommended
devices, and a complete test involving the entire number of the managed devices is then
periodically 20 repeated. 



m a i n t e n a n c e  i n s p e c t i o n  g u i d e l i n e s ,  t h e  m a i n t e n a n c e

i  n q n a ¡ ] _ i  n n  q r r n n n r l _  : n n â r ¡ J _ r r q  ¡ a m n r i  q- - , * - i  s u p p o r r  a p p a -  - - a n g :

a  dev ice  Iayout  da ta  management  un l t  fo r  manag ing

layout  da ta  o f  the  dev ices  ob ta ined f rom input  dev j -ce  layout

5  p l a n  d a t a ;

a  d e v i c e  a t t r i b u t e  v a f u e  a c q u i s i t i o n  u n i t  f o r  a c q u i r i n g

a  d e v i c e  a t t r i b u t e  v a f u e  o f  a  s p e c i f i e d  p r o b l e m  d e v i c e ,

w h i c h  a c t s  a s  a  d e s i g n a t e d  d e v i c e  t o  b e  s u b j e c t e d  t o

m a i n t e n a n c e  i n s p e c t i o n ,  u s i n g  a n  i d e n t i f i c a t i o n  s y m b o l  r e a d

l 0  f r o m  a n  I D  t a g  a t t a c h e d  t o  t h e  p r o b l e m  d e v i c e  w h i l e

r e f e r e n c i n g  t h e  d e v i c e  l a y o u t  d a t a  t h a t  i s  m a n a g e d  b y  t h e

d e v i c e  I a y o u t  d a t a  m a n a g e m e n t  u n i t ;

a  d e v i c e  t e s t  d a t a  a c q u i s i t i o n  u n í t  f o r  a c q u i r i n g

d e v i c e  t e s t  d a t a  f o r  t h e  p r o b l e m  d e v i c e ;

1 5  a  d e v i c e  e v a l u a t i o n  d a t a  g e n e r a t o r  f o r  c o m b i n i n g ,  f o r

e a c h  o f  t h e  d e v i c e s ,  t h e  d e v i c e  a t t r i b u t e  v a l - u e  a c q u i r e d

r : s ' i  n o  f  h e  d e v i c e  a t t r i b r f  e  r ¡ a l u e  a c o r r i s i t i o n  u n i t  a n d  t h e
" " Y '

d e v i c e  t e s t  d a t a  a c q u i r e d  u s i n g  t h e  d e v i c e  t e s t  d a t a

a c q u i s i t i o n  u n i t ,  a n d  f o r  g e n e r a t i n g  d e v i c e  e v a l - u a t i o n  d a t a ;

a  da tabase management  un i t  fo r  append ing  a  h is to ry  code

t h a t  a l l - o w s  t h e  d e v i c e  e v a l u a t i o n  d a t a  t o  b e  m a n a g e d  a s  a

h i s t o r y ,  s t o r i n g  t h e  d e v i c e  e v a l u a t i o n  d a t a  i n  a  d a t a b a s e ,

a n d  e x t r a c t i n q  d e v i c e  e v a l u a t i o n  d a t a  t h a t  c o n f o r m s  t o  a

s e a r c h  c o n d i t i o n ;

a  c l - a s s i f i c a t i o n  p r o c e s s o r  f o r  a c c e s s i n g  t h e  d a t a b a s e

l _  h r n r r n h  J _  h o  Ä : f  : l - r = ô ô  ñ 1 n ¡ n a m a n 1 _  r r n i  |  : n r ì  ¡ - l  ¡ q q - i  f r z i  n r r  l .  h aL I 1 I U U 9 l I  L l r E  U O  L O U O Ò E  l t t A ¡ r q V ç ¡ L L ç r r L  U r ¡ r  U  q r r U  V J q Ð Ð f  ! J  r r r Y  L ¡ ¡ v

dev ice  eva lua t i on  da ta  wh i l e  mak ing  re fe rence  to  a

c f a s s i f i c a t i o n  c r i t e r i a  t a b l e ;

a  dev i ce  ana lys i s  p rocesso r  f o r  mak ing  a  h i s to r j - ca l -

30  eva lua t i on  o f  dev i ce  eva fua t i on  da ta  ex t rac ted  f rom the

da tabase  o r  o f  dev i ce  eva l -ua t i -on  da ta  c lass i f i ed  i n  t he

c l -ass i f i ca t i on  p rocesso r ,  and  ana l - yz ing  an  ope ra t i ona l -  s ta te

o f  t he  dev i - ces ;

a per formance computat ion uni t  for  comput ing an

35  economic  e f fec t .  o f  t he  se fec ted  ma in tenance  i nspec t i on

20

25



1 0

1 5
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g u i d e l i n e s  o n  t h e  b a s i s  o f  t h e  a n a l y s i s  r e s u l t s  o f  t h e

d e v i c e  a n a l y s i s  p r o c e s s o r ;  a n d

a n  a s s i s t a n c e  i n f o r m a t i o n  g e n e r a t o r  f o r  g e n e r a t i n g

a s s i s t a n c e  i n f o r m a t i o n  f o r  s e l - e c t j - n g  t h e  m a i n t e n a n c e

i n s p e c t i o n  g u i d e f i n e s  o n  t h e  b a s i s  o f  t h e  e c o n o m i c  e f f e c t

computed by  the  per fo rmance computa t ion  un i t ,

w h e r e i n  s a i d  m a i n t e n a n c e  i n s p e c t i o n  g u i d e l i n e s  i n c l - u d e :

a  c o m p l e t e  o v e r h a u l  s t r a t e g y  i n  w h i c h  a  c o m p l e t e

o v e r h a u f  i s  p e r f o r m e d  t o  r e p l a c e  t h e  e n t i r e  n u m b e r  o f

d e v i c e s  t o  b e  s u b j e c t e d  t o  m a i n t e n a n c e  i n s p e c t i o n s  w i t h

recommended dev ices ,  and a  comple te  tes t  invo lv ing  the

e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v i c e s  i s  t h e n  p e r i o d i c a l l y

- { -  ^ , . 1  .  - - ¡
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a  pa r t i a l -  ove rhau f  s t ra tegy  i n  wh ich  a  pa r t i a l  ove rhau f

i s  pe r fo rmed  to  repa i r  on l y  t hose  o f  t he  dev i ces  to  be
c r r l - r i  a ¡ l _  a Ä  f  ^  n a i n t e n a n g e  i n s n e r : 1 -  i  o n s  f  h ¡ t  h a V e  a¿ r r r ¡ / v v  u  a v r r J  u r r q

m a ' ' l  f u n r : f  i o n -  ô r  f o  r e n ' ì  a r - e  t h e  m a l f u n c t i o n ' i  n o  c l e r z ' i  r : e s  w i t hf  v -

recommended dev ices ,  and a  compJ-e te  tes t  invo lv ing  the

e n t i r e  n u m b e r  o f  t h e  m a n a g e d  d e v i c e s  i s  t h e n  p e r i o d i c a l l y

r e p e a t e d .




