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INTH DUCTION

Line of products at the Hiroshima Plant of the
Japan Steel Vorks covers a wide range, consisting
of plastics materlials manufacturing equipment, vari-
ous lilnds of plastics processing machinery (partic-
arly, mediun ard large-sized injectlon molding
machlines), varicus kinds of machlnery for chemical
plants, paper nachines, etc,  The plant comes under
the cutegory of so-called manufacture of variegated
products in small quantitles. Therefore, unlike
the mass-product lon systems, 1t 1s generally believ-
ed dlff'icult Lo vypect much results of Value Ingl-
neering.,

llowever, with a rirm conviction that even in a
plant where varlopated products in small auantitles
are nunufactured, considerable cost reduction of
the eusentlal production items could be realized
by accumnulation of novel results of cost reduction,
1f "Value Englnecring for pursuance of functions'

s properly wlopted so as to include even parts,

the Guneral Munwoer of the lliroshima Plant on his
own Initiative 1rducted Value Enpineering into the
plant in 1907, ecctablishing the Value Enpineering,
basic promotion plan.  From the standpoint that

1t ju most eflicrelous to reallze cost reduction

by applying Value ingineering at the desiming level
of products, the tarpet was set to traln all the
desi;ziing persomnel as Value Inpineers and to bring
about a revolutlcn in gost consclousness amony the

_ desimers.

At the Hiroshirma Plant Value kngilneering promo-
tion was centered on the Desipaing Department.

Valu: kngineerin;; seminars were held ten times and
on-the- job training courses were conducted nine
times.  As muny as 138 tasic foree projlect teams
were organized, which showed great actlvities.

We have now 310 Value Englneers. During a perlod
of tive years thc total amount of' cost reduction
reallzed on the essential production items has
reached $952,00C, in addition to which many intangi-
ble m:rits have been gained. In order to firmly
establish and to further develop Value Engineering,
various counterm:asures are now steadlly belng pur-
sued.

In such an environment, the designing group of
electric installations and instruments for essentlal
production items has met with good results in cost
reduction, by following the activities pursued here-
tofore by the Value Englneering teams. In order
to uchieve greator success, the consensus of the
group.'s opinion reached was that 1t would be most
efficacious to apply the Value Engineering technloues

to the "Standardization of Purchased Items and
Standardization of Specificatlons of Purchased Items"”,
which had been a pending problem.

The case history presented herein purports to
explain the prosress made from the inception up to
the finallzation of standardized speclfications of
purchased items} the results obtalned and the pro-
blematical points, by cilting examples relatlve to
the above.

MOTTVATTON OF APPLYING VALUF ENGINEERING
TRECHNIOUES TO STANDARDTZATTON

Our ;roup's work consists mainly of desipning
the electric installations and instruments for
essential production items and is centered on de-
sipninge the electric installations and instruments
systems and determining the specifications of pur-
chased items for the above, which must conferm to
the specifications of machines designed by various
sections of the Mashinery Desipning, Department.
These electric installations and instruments are
almost all purchased ltems,

Our rroup has achieved pood results in cost re-
duction of eleectrie installations and instrmiments
systems or independent items by team activities
such as workshop seminars and on-the-joh training
proprams,  However, in order to "nealize preater
effect with more ease in cost reduction', the group's
¢onsensus of opinion reached was that 1t would be
most efficacious to tackle the problem of '"standard=
ization of purchased items and simplification and
standardization of procedures for order, inspection
and acceptance of purchased items". Also, in the
plant practically everyone's thinking was flexible
as to entertain a auestion that during the process
of Value Fngineerinr, "Could not the basic steps
of Value Fngineering relative to hardwares be applied
also to the office routine procedures for the soft-
wares?" On the other hand all the members of our
group and the entire Supply Sectlon personnel were
all Value Fngineers, and based on the prospects that
our negotiations for improvements would work out
smoothly, we formed a Value Enpineering team under
the puldance of a superior and tackled the problem,
"Standardization of Purchased Items and Simplification
and Standardization of Office Routine Procedures of
Purchased Items'".
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! STANDARDIZING SPECIFICATIONS OF PURCHASED ITEMS
BY APPLYING VALUE [IGINEERING TECHNIQUES .

1.

2,

3.

5.

Selection of subject

Although 1t could be sald that the electric
installations and instruments which we design
have been stardardized to some extent, the 1-
tems are numerous and variegated ard they re-
quire considerable labor in deawing up speci-
f'ications of purchased items.

Therefore, we selected "Standardizing Speci-
ficatlons of* 'urchased Items" as the subject
most efflcacious to attain the standardization
of’ purchaccd items and simplification and stand-
ardization of routine procedures of purchasing.
Instead of adopting the short-cut method of
trials and errors of "gathering information -+
drafting improvement proposals", which not in-~
trequently Lad been the tendency in the past
vie agreed to vork out improvement proposals by
tollowing the ceven basle steps of the Value
Ingineering techniques.

tathering information

As a result of gathering necessary informa-~
tion concernitis purchased items, we found that
the most nccustury papers were those concerning
production control and those containing speci-
{'ications of purchased items. It also became
clear that from .the standpoint of a designer,
specificatlons of purchased items are most im-
portant, but from the standpoint of those as~
signed to the Production Control Department ardd
Supply Sectlon, prioduction control sheets which
control the flow of production items are more
Lnportant .

Funetional analysis of the present state

Based on the basic steps of Value Engineer-
ing, we made functional analysis of the present
state.  I'ig.l is an outline flow chart showing
the present arrangements for purchased ltems and
I"ig,2 Bhows the present functional dimgram,

An ideal system (the target for improvements)

In drawing up improvement proposals, we gath-
ered all necessary information available, cen-
tered on the present functional diagram. One
condition to maintain the present organization
was attached. Many ideas were advanced for
the simplification of designing and of purchas-
ing procedures. As a result of consolidating
them, the following three (3) items were deter-
mined as the target for improvements:

(1) Not to make out specifications of purchased
items each time

(2) Negotiations on estimates to be finished in
advance

(3) Exchangc of papers with manufacturers and
trading companies to be restricted to order
sheet only

Drawing up irmprovement proposals

Based on the target for improv.ments, dis-

cussions by the team were repeatedly held, ard

as a result of continual communication by all

sections concerned, including the Supply Section,
with manufacturers and trading companies, we
were able to draw up concrete lmprovement pro-
posals as follows:

(1) Not ta make out specifications of purchased
items each time

As master sheets, standardized specifi-
cations of purchased items are to be dis-
tributed in advance to manufacturers and
trading companies. Instead of malidng out
specifications sheets of purchased ltems,
instructions will be glven by indlcating
in the production control sheet the number
registered in the master specifications -sheet.

(2) Nepotilations of estimates to be finished in
advance

Agreement on the prices of items regis-
tered in the master sheets will be made for
a glven period, and negotations on estimates
will ndt be made each time.

(3) Exchanpe of papers with manufacturers and
trading companies to be resticted to order
sheet only ‘

All drawinps such as approved drawings,
reference drawings, etc. necessary for in-
spection will be registered in the master
sheet. That 1s, manufacturers and trad-
ing companies have only to ascertain the
numbers indicated in the order sheet made
out by the Supply Section and then manuface
ture and deliver the products, in accord-
ance with the specifications contained in
the master sheet. TIuntional diagram based
on the improvement proposals is shown in
I'g.3.

6, Fxamination of achievements

The judpment of the results of application
of Value Fngineering to the softwares 1s sald
to be far more difficult than that to the hard-
wares, FEven though various assumptions are
made and achievements 1in monetary value are
caloulated, they are invariably not ecnvincing
enouph,

The results obtained by implementation of
the Improvement proposals are stated on the
next page.

7. Implementation of proposals

By the improvement proposals thus obtained,
"the specifications of the purchased ltems to
be standardized began to take shape.

Our Value Mnpineering group, much encouraged
by the afore-mentioned situation, made out spe~
cifications sheets for purchased items (master
specifications sheets) of electric installations
and instruments to be standardized.

AN EXAMPLE OF STANDARDIZED SPECIFICATIONS CF
PURCHASLID ITEMS

1. Selectlon of the types to be standardized

Fxplanation will be made herein concerning
standardization, by taking pressure gaupe as
an example.
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In selecting a type of pressure gauge, se-
lection fram among various types made by manu-
t'acturers has to be made, consldering various
conditlions of use stated hereunder. What 1s
the pressure (the number of kg/cmé) to be mea-
sured? The pressure of what kind of materlal
1s to be measured? Under what surrounding

.conditions 1s it going to be used? How will

it be mounted? However, the types manufactur-
ed by general makers are applicable to varlous
industries and are therefare numerous and var-
icgated. This situation may at first seem to
be very convenlent to the users, but conversely,
it becomes an obstacle to standardization.

f'or example, in measuring the pressure of 10
kg/cm, the size of the dial plate of instru-
ments varies such as 100 8, 150 &, 75 4.

We cannot simply say that a large one 1is suil-
table or that a small one is suitable.

In standardization, it is important to make
Judgment as to which one meets our requirements
or which one meets the condltions of use, etc.
Ve selected the types to be standardized by
using Forced Decision Making Method of Value,
which 18 one of the Value bkngineering techniques.
llowever, when we finlshed selecting the types,
in gpite of the fact that selection from among
various types was carefully made, the total
quantity twmed out to be qulte large. Thus,
problematical pointsg arose in making out spe-
¢iflcations and in their applications.

vathering information fram manufacturers and
trading companies

In order to solve the above-mentioned pro-
Llematical peints, good canmunication was maine
tained with manufactures and trading companies
and we fequested them to supply us with prlee
1ists of pressure ghuge. As a result, we
t'ound out that the difference in price by the
scale of the dial of' the pressure gaupe varied
to same extent by the numerical value of the
dial, :

For example, there¢ was no price diffence
between a pressure gauze of 0 to 6 kg/em? and
that of 0 to 35 kg/em?, if the structure of the
container and the size (diameter) of the dial
plate were the same.

Standardization of specifications of purchased
items

By information obtained from manufacturers
and trading companies, price lists became clear,
and as the specifications of the specifications
sheets far the purchased items to be standard-
1zed were decided upon, the work on the stand-
ardizatlon was cammenced in accordance wioh the
following plar.

(1) Specifications of purchased items to be in
one (1) sheet for one (1) type and to be
classified by types

(2) Specifications of items whose price is sub-
Ject to change to be clearly shown

(3) Those items not affecting price but largely
affecting classifications (for example,
dial plates) and minor matters such as Tag
No., to be separately indicated in the order

sheet

Standardized specifications of purchased items
(master specifications) made out as above with
the cooperation of the Supply Section, manufac-
turers and trading companiles, bound topether with
drawings for each type and price lists agreed
upon, were decided to be distributed to all sec-
tions concerned and to manufacturers and trading
companies.

In the same manner, specificatlons of purchased
items required for electrlc installations and
instrurents such as hygrometer, thermoelectro-
meter, flow meter, palvancmeter, 1imit switch,
pressure switch, level switch, electro magnetic
valve, air pressure equipment, etc. were succes-~
sively standardized.

RESULTS AND PROBLEMATICAL POINTS ARISING FROM
ADOPTION AND IMPLEMENTATION

Thus, taking steady steps of Value Ingineering
techniques, comuunications were frequently maintained
with manufacturers, trading companies and various
sections concerned, including the Supply Sectlon,
and "Standardized Specifications of Purchased Items”
was improved and lmplemented. After its implemen-
tation, the results we were able to grasp for a one
year perlod were as follows:

1, Designing Section

Based on the specifications of essential
production items which we receive from various
designing sections, along with the designing of
electric installations and instruments, we se-
lected the mobt suitable items fram the master
specification sheet, and 1t became necessary
only to make out production control sheet in
which symbols are to be indicated, In the past,
every time specil'icatlons were rude out for pup=-
chased ltems, catalops and other technieal data
were checked, but now time thus consumed is saved
¢onsiderably. Speedy arrangements for purchased
items can now be made. In terms of number of
sheets required for making out specifications of
purchased items, 150 sheets were used monthly
prior to the improvement, but now 1t has been
reduced to 70 sheets a month.

2. Supply Section

The order sheets are made out as in the past,
but the time and labor for negotiations on esti-
mates have been eliminated, as price and delivery
time agreement for a given perlod has been entered
Into. The Supply Section, by reverting to the
original point of Value Ingineering (at the time
Value Engineering was founded in the U. S. A.,
centered on purchasing) has been able to achleve
results.

3. Manufacturers and trading companies

As in the case of the Supply Section, time
and labor for negotiations on estimates have
been eliminated. After checking the symbols
designated in the order sheet with the master
specifications sheet, they have only to cormmence
manufacture and make delivery. They no longer
need to submit approved drawings.
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Y, Inspection Section

As necessary drawings are found in the mas-
ter specifications sheet which has been stand-
ardized, th: need for changes has been reduced
in inspection and acceptance of ordered pro-

duects. Therefore, 1t has facilitated setting
. up Inspecticn standards. Inspection has been
expedlited

5. Estimation Section

As it has become possible to obtain accurate
costs of purchased items, improvement in accu-
racy of estlmates was realized and comparison
of estimates with actual costs could be simply
made.

6. Problematical points

Such results as outlined above were obtained,
but at the came time the fullowing problematical
points becane evident.

(1) As the symbol indicating method has been
adopted, 1f a mistake of a rudimentary
nature 1ls made in entry, 1t would cause
a serious trouble. Such mlstakes will
have to be eliminated by the Zero Defects
Progran.

In order to draw up master specifications
sheets, full cooperation of manufacturers
and trading companley will be required.
If the understanding and cooperation of
manufacturers and trading companiles cannot
be obtazined, it will end with standardi-
gation only. Patlence and time are re-
quired In communications.

(2)

| CONCLUSTON

Our Value Enplneeping team started activity in
April, 1972, ‘he projest that required the shorg-
est time wag three montha after inception, succeed=
ing in the standardlzation of purchased ltems by
obtaining the cooperation of manufacturers and
trading companies. The standardization has pro-
ceeded with comparative smoothness and one year
has elapsed. Talting one exanple of eléctric in-
stallations and instruments of a plastics manufac-
turing machine, in terms of costs, standardization
has been achieved to the extent corresponding to
approximately 40% of the total cost of electric in-
stallations and instruments. Also, during this
period, in spite of the increase in cost of essen-
tlal production items due to rising prices of pur-
chased items, we were able to keep them to the minil-
mum by the results of practlcal application of
"reverting to the origlnal position of Value Engi-
neering",

In the futwe, we plan to proceed with the stand-
ardlzation of specifications of selective items of
higher prices wnd of camplex nature.

Someone might make remarks, "Is not this case
history similar to the standardization of bolts,
nuts, bits, etc. and standardization of their pur-
chasing procecures?"

thille recopnizing the remarkable results obtain-
ed by the application of Value Engineering on the

hardwares, in seeking increasing results of further
reducing costs, we have applled Value Engineering
on the softwares and achleved standardization by
our own efforts through continual commmications
among, all concerned, which 1s not a standardization
assipned by someone else, and the Supply Section
has recopnized anew the effect of Value Fngineer-
ing by reverting to the original point, ete., which
we belleve are speclal features.

Reference llterature

Application of Value Fngineering on Softwares -
Soclety of Japan Value FEngineers (Interim Report
by Study Group of Softwares), April, 1969
published by SJVE

Owing to problem of space, the order has been
inverted. That is, Fig. 4 is printed following
the explanation of the symbols hereunder.

[a]..... Classificatlon of purchased items
#: Finished product
H: Semi-finished product
B: Bar material
P: BRoard material .o
T: Pipe material
C: Others (Castings . Forgings)
[b]+.... Reasons for alterations

A: By direction of orderer

B: Change in desim

C: Clerical errors

D: Omlsslon of entry

E: For manufacturing convenlence
B

Countermeasures against manu-
facturing errors

G: For material convenlence
H: For work convenience

V: Chanpes made in Value Fngineering
Components

Symbol
Classification

Items purchased page

History of alterations



I; < [nl..... Notations @ .... Separate matters to be indicated -

[il..... Reasons (1) In the colum of specification of
items contalned in the parts list,
J].e... Date (1) nomenclature of parts, (2) the
size of stock x maximum range of
K|..... Delivery date dlal, (3) color of paint, (4) tap
Mo. and (5) material of packing
[L]..... Related shops are to be indicated.
[m]..... Warranty (2) Maximum ranre of dial to be deter-
- If defect is found in a product within mined, based of dial range of manu-
one (1) year after delivery, deemed to be facturers, cenfining the dial with-
the responsibility of the maker, it will in the ranpe of 1.5 times or more
be repaired free of cost or replaced the normal pressure.
with a substitute product as soon as
possible. (3) T™e color of palnt will be indicated

by tansell cymbol.
[n}..... Papers to be submitted

-~ Results of tests performed ... coples " Example - N1.2 7.5 BG4/1.5
Verified drawing ... coples <
Pig. 4 An Example of Maater Specifications Sheet (1/2)
IR NN A 6 A. B, C. D. E.F. G, H. V.
Purchased Items - -~
Specifications of Purchased Items Specifications Sheet Mo.| P1704671
lommolnturc¢ Lole Mo, of miterials
i Drawings attached -
of prodw i Prensure gnugs
e T o h j
s o L KW s e e et e

Dib{bitib

(1) Type - Mourdon type tuhe pressure gauge

(2) Care - Metalilo sealed cane with cover scrawed
(1) fainh = Anti=agdda nnti=nikall padnt
(41.Diab piate = White Lagvground, black lettef (for vactum, red \nc-r) Quality of

material 6B

(8) Quality of eutertal - Muker's standard for both stock and Bourdon type tude . ..

Note, Type.color of patnt snd tag No.(to be engraved ur Lh%l plne)T 11 be indicated
RN
LN

separately
Sympol | ang of dl:}\ln Type
1 1~ 1,9K
2 2 ~ 30K
5 i 36 ~950K AU 1/2 x 1007
4 $1 7100 K
9 101 ~ 250 K or
I
6 251 ~ 500 K A0 3/8 x 1000 | !
7 0~ -76 culig i
8 =T6~1.9 X Sealed type)
9 =16 0~ %9 K
1

Machinery Dosirming Dap-rtmer{t Approved by = T Made out - -
J. 8, )4. Hiroshima plant by ]l Date formulated




