i
1t

1 @
Ti1on
tween
er

p.v Q _“n
= 2.
‘"“ opm| -.a. Qw
i =
= FIER
= ik |
= c
3 = SEE |
= S . ES% ﬁ
7, ) o = <
= o ¥ =8¢
: o5 EgE
- v
@ o “l 0 = .owo
| ] [ &
. 1_ 1 N .a “-
&3 ﬂw & HEs
e nlv o A S &




This British Standard, having

heen nrenared under the

uuuuu prepared under the
direction of the Quality,
Management and Statistics

Qiandauda Daline Oammitian
wTanGaras oty vommitiee,

was published under the
authority of the Standards
Board and comes into effect on
16 June 1993

naar 1000
DOl 1HYYS

©

The following BSI references
relate to the work on this

standard:
Committee reference OMQIQ‘?

Draft for comment 90/97691 DC

£ a

Committees responsible for this
British Standard

VAN AL AJ URWVARARNVA.

The preparation of this British Standard was entrusted by the Quality,
Management and Statistics Standards Policy Committee (QMS/-) to Technical
Committee QMS/33, upon which the following bodies were represented:

British Computer Society
British Production and Inventory Control Society
Chartered Institute of Management Accountants

EEA (The Association of Electronics, Telecommunications and Business
mqulpmenc mausmes )

e -
=
ur
=g
=
o
[}
o

Airiatrer of Nafanaa
YLIILIDUL Y UL JTILITIILC
ttingham [Iniversity
INOUUL 1

radford
Manchester Institute of Science and Technology

Umvers1t
Umvers1ty (o)

Asrnndimranda acirad afnnna waww Thiliaadd s
LAMECIIULLITILILY 1D U DlllLU puu CAauviuviL
Amd. No. Date Text affected

‘-------------------------------I




BS 5192 : Part 5 : 1993

Page
Committees responsible Inside front cover
Foreword 2
Guide
Introduction 3
i Scope 3
2 References 3
3 Definitions 3
4  Production control information flows 3
5 Generation and use of production control information flows 7
6  Basic parameters and controls 9
7  Other aspects affecting information flows 10
8 How information flows combine to give control 11
9 Display and presentation of control information 14
10 Review of information flows, formats and controls 16
Annexes
A (informative) Bill of material 22
B (informative) Management of changes in design 23
Tables
i Production control information flows 6
z Examples of key performance indicators 14
Figures
1  Stages of production control 4
2 Principal inter-departmental flows of production control information 5
3 Examples of use of performance indicators 15
4  Example of a master production schedule 17
5 Example of a production schedule 18
6  Example of material requirements planning 19
7  Examples of works documentation 20
A.1 Typical BOM hierarchy 22
B.1 Engineering change procedure 24
B.2 Engineering change request 26
B.3 Engineering change order 27
List of references inside back cover

1




BS 5192 : Part 5: 1993

This Part of BS 5192 has been prepared under the direction of the Quality,
Management and Statistics Standards Policy Commiittee.

The prime objective of production control is to help a company become more
competitive and profitable. An effective pIOdUCtIOH control function endeavours
to fulfil this objective by keeping a balance between satisfying sales demand,
achieving high plant utilization and maintaining low investment in stocks and

work-in- progress. An opmmum balance between these often COI’IIIICUHg

Ahinatitrag xrll Andlar Tha anrhiorrad her o nvadirntian nandval axvratnarme Aacicginad 4 1mnAand
UUJ LCLIVTD 1 U lly [0 lw) abLllCVCu U‘)’ A PlUUubblUll LulLinLul D')’Dbclll ucals 1ITU LU 1LICCL
the specific needs of the company and run by well trained and dedicated staff.

o otivn nradiiets
TrLITLL YT pivuuiul

Part 1 Introduction.:
Scope of the guide, purpose of production control, relationship to
other functions, technological changes, choosing the system to fit the
business

92 Production Mnnfrmm/mq;nn

Relationship to corporate and business programmes, planning
techniques, master production scheduling, capacity planning

Part 3 O'rde'ring methods:
The various types of ordering and stock cont 0l systems, comparing

AL £ PR, .

l/llc du Vd«lllad.gUb Ul €aci 10 pdl l:lLul.dJ. appiical Uil
art 4 Disnatohing (shon-floor control)

LSS ALV O LTy (Siv U JUUT LUTWT Ul

The methods of shop-floor production control and documentation
involved and the increasing influence of computers

U)

Part 5 The relationship between production control and other management
ﬁmctionS'
PRSP Adiaan amsdannl T Lcinn At i are Pl acwre e e A ~recrnanlradd aen 4£1a A3en
J. llU p1 UUubLlUll CouUIllLIUL LLOLIIALIOIL L1IOWS 111 UILE UL EAlllZallOll, LIS
generation, presentation, use and maintenance

Part 6 Computer aided production control:
The application of computer software to the production control
function
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Introduction

Production control (see figure 1), like other aspects
of manufacturing industry, has developed over the

ra ™m imn indanondont funcfian +n
years f}.vxu 2 Su.uyl\, almost ir u\,y\,u.u\,Lu.v 1uncuion o

a complex sphere of influence interacting more
widely with other functions. This development and
its likely future development can be described in
three phases.

a) The traditional roie of production controil
- production scheduling;
- materials procurement.
b) The current role of production control:
- costing;
- labour planning;

- material 1equnements planning;
optimizing production;
manufacturing control,
- quality control
c) The developing role of production control:

- direct input into and feedback from
Computer controllied macmnel"y, automatic

irlac nracnccnc o
g'"ded ‘v'eh.u.u.ﬂ, PIUTEESTo aii

- networking of nroduction control sv

ATvWLLGUs VL tlA\l\A\.t\‘uj. 1L

via electronic data interchange
- real-time finite scheduling.

The trend inherent in production control systems is
a diffusion of the production control function
amongst those responsibie for managing the

imnrauvn ite nffasfivanace o o
business, in order t¢ improve its effectiveness, e.g.

a shop supervisor may schedule the optimum work
flow and the sales manager may advise delivery
dates to customers. The shift in authority away
from the production control function to the other
business functions will result in a Sifiauy, a1ociv
more crucial, production control function with a
wider sphele of influence. Larger and more
detailed volumes of information are required,
interlinking and used by all departments.
Production controi systems are thus becoming more
critical to the efficient running of the company.
Data processing systems enable the information to

be handled effectlvely, but the flows, details,
accuracy, amendments and presentation of this

a gamallan ollhAde

3

information should be very carefully designed and
monitored. This Part of BS 5192 considers trese

This Part of BS 5192 gives guidance on the
increasing influence of the production control
system throughout the manufacturing organization.
Information flows between management functions

nA 3 +h mtaal
and the ways in which they are used m the control

of the organization, are described in some dets
Formats and methods of transmission, nresentatlon
and revision of information are also considered.
mphasm is glven to the design of the productlon
to meet the control requirements of

2 References

2.1 Normative references
This Part of BS 5192 incorporates, by reference

ittt |
provisions from specific editions of other
publications. These normative references are cited
at the apploprlate pomts in the text and the
blicati Ilb are listed on the inside back cover.

Ar vraviainnag of

TeVisions o1, any O

L
1is Part of BS 5192
bv updating or

2.2 Informative references
This Part of BS 5192 refers to other publications

that provide information or guldance‘ Editions of
these publications current at the time of issue of
this standard are listed on the inside back cover,

but reference should be made to the latest edition.

3 Definitions
For the purposes of this Part of BS 5192, the
definitions glven in BS 3138 : 199 , BS 5191 : 1975

and DG 1 . 1 . 1 -_ _ -
and BS 5192 : Part 1 : 1993 apply.

4 Production controi information fiows
4.1 Each management function needs a constant
flow of basic information in order to be able to

operate effectively. The production control system

hao 1ignd ¥4
LGL[ UT uoTu wu

T tamider

+hn
e 1HajuLiLy UL l;lllb

L
1
=7

supply
information (see table

ipal information

icus manageme
shown in flszure 2. This demonst
production planning and control

the information flows.

4.3 The information flows shown in figure 2 and
table 1 are not all essential to the operation of the
production control system itself, but they are
necessary indirectly to enable inputs to the system

ﬁl HUULCEDS.,

'o ows between the management

n tha Arranall
and can be essential to the overall

operation of the organization. This Part of BS 5192

considers only those mforr_natlon ﬂows that are
necessary to ensure production of an itemn to meet
required quality, cost and delivery criteria.

Somg of the major information flows not

considered in this Part of BS 5192 are as follows;
- cost estimates;

sales analysis;

production cfficiencies;

- credit control;

market research.

I
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Table 1. Production control information flows

— S . . < — Y, ST S S, —3 Nardnet tnfanmatinn
Input information required il Management function 7 Cutput information

Market needs
Sales for ecasm

Output statlstlcs

Quality control statistics

Turnover, cost and profitability analyses
Inventory forecast

Senior management

Order status
Production schedule

Marketing Market requirements

MAA~clond Locam nn b

VIAIKEL 1OIeCdsLd

Neaw nroduct data

New product data
Market forecasts Sales Sales forecasts
Master production schedule Order details
Orders from customers Order acknowledgements

New product data

Standard minute value (SMV) data

Research and design

Technical specifications

Tachnical specifications

iecnnical p 1T1cations

Quality rol statistics

roduction engineering

Material specifications
Production specifications
SMV data

Master production schedule
Order details

Material specifications
Production specification

QAAYT 3.

iYLy ddata
od nroduet stocks

Finished product stocks
Plant downtime

Goods received

Raw material issues

Work-in-progress (WIP) reports

Production planning
and control

Production schedule
Labour requirements
Material 1equnements

S LI . S

Plant/tooling require
Stocl allocations

LU auTauiins

Works documentation
Dispatch details
Factory loading data
Production statistics

nients
LCILS

Raw material delivery detaiis

Inventory f
Master production schedule Manufacturing Ouiput statistics

Production schedule Order status

Labour requirements Hours worked

Works documentation Incentive performance
Production specifications WIP reports

SMV data

Quality control statistics

Raw material stock levels Purchasing Raw material delivery details
Material requirements Purchase orders placed
Material specifications

Stock allocations Stores i i

Plant/tooling requirements

Engineering and tooling

Incentive performance

Dispatch details Warehouse Finished product stocks
Dispatch notes
Hours worked Wages Labour costs

i-------------------------------I
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Raw material issues
Plant/tooling costs
Dispatch notes

.

Table 1, Production control information flows

Tuipit information required = Management function = Gutput information

= s N N S . sy N

rurchase oraers piaccd Accounts ‘Lurnover, cos st and
i b ol lider anvalcroac

Labour costs Pro1fitaniiity anaryses

Goods received notes Invoices

Material specifications
Production specifications

Quality control

éuality control statistics

5 Generation and use of production
control information flows

5.1 General

In manufacturing companies a high volume of

complex production control information circulates

between the various departments; the most

nnpormnt of these fiows of information are shown
<.

+ ~rirninn tha Affanndicran
in figure 2. In order to maximize the effectiven
"

of this information it is essential that the source of
each information flow should be understood and its
end use be clearly defined. In this way the format
and method of information transfer can be
effectively designed. It is very easy, particularly

4 +, cnxricla 1rralacrant ~
with computerized systems, to provide irrelevant or

even confusing information to 2 management
function. The information flows shown in figure 2,
their sources and end uses are described in 5.2

to 5.15. Guidance on their formats, with examples,

is given in §.3 and §.4.

®]
4

5.2 Senior management

The master production schedule is an overall short,
medium and long term production strategy. It is
used by the sales department to indicate the

t+a f. 1 A hy +1
availability of products for sale and by the

manufacturing and production Co trol departments
to enable effective planmng production

resources including plant, laboui and materials.

5.3 Marketing

vt anto 1nnfaminadiam 1o vandAd
5.3.1 Market requirements information is needed
by the senior management of the company in order

et/
to assess the suitability of the product range and
the level of demand likely in the future. This is an
important factor in defining the master production
schedule for the long term.

5.3.2 Market forecasts of trends in style, colour or
other relativdy minor design changes are used by

the sales (ledI[l[lEllt to establish sales forecasts for

q +ifxr +h A F.
the product range and identify the need for

updating current models.

ded by

nd esfheho need of

Hr
a3
o
= ¢
=
o
=
o
:u

th naiket place.

~ A

5.4 Sales

5.4.1 Sales forecasts are used by the senior
management of the company in the definition of
the master production schedule for the short and
medium term,

=8 ot
o
iy
h
o
3

d
D
=
2
D
=]

r elements

1
gyl SIS 2 1

of the pioductlon control system. The planning of
all production is triggered and determined by these
details.

5.4.3 An acknowledgement of order sent to the
customer can be used in some cases as a check on
the order details if it requests formal approval of

formally to tue customer that the order has been
received and is included in the production plans

e iequnements for new or modified

v | Antailad
, the design department produces detailed

diawmszs and technical specifications. The
pioduct.lon engineering department converts these
into production specifications and defines plant,
tooling, materials and methods specifications The
interrelationship between the research and ae51gn

department and the production engineerin

department is particularly important in ens uing
that the correct design of product is made within
the defined cost and quality parameters.

Compromise in the technical specification is often

Andd ISR, IS, I SR, TR

needed to achieve this. Many production control

=
]
[+
2
i
8
e*
i
-+
%

":
<

00.

systems, particularly if computerized, require a
formal bill of materials to be defined. S is

described further in annex A.

6.1 ianena spec I" cations produced by the
: nt are needed by

.
'del' t(} SOuUree QI d

:S
@
=
<-P
S 5 B
(=]
ez

depai’nment in order to complete works
documentation and by the quality control
depan’ment in order to define inspection

farhniminag
COAnigques.
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5.6.2 Production specifications are used by the
production control department in order to complete
works documentation, by the quality control
department for defining inspection requirements
and by the manufacturing department in defining
plant and labour requircments.

5.6.3 The production engineering department
analyses the various specifications, defines the

JRCTAPS PRV X +h 1
production methods and establishes standard

minute values (SMVs) for each operation by any of
the available W01k measurement techniques. These
SMVs are used by the design department in future
design work where alternative methods of
acmevmg the same design feature requne

Py Oy avr avra 11gad ha +tha nradn

LUlllpallbUll J.LlUy are usea oy ince piuuuC
control department to establish labour
requirements and by the manufacturing
department for labour allocation, scheduling and

efficiency monitoring.

5.7 Production control

5.7.1 Factory loading data summarizing the or

book by product type are used by the senior
management for updating the master production
schedule and indicating where changes to capacity
are required.

5.7.2 Production statistics also indicate to the
senior management whether the master production
schedule is based on achievable production rates

A lighliglad snAtamtial annanidy imhalanocag

and highlight potential capacity imbalances.

5.7.3 The production schedule is the major
controlling influence over the day-to-day operation

~f +1 £ - ng
of the manufacturing depa‘*"‘lent It is therefore

essential that it is presented in the best format

possible and contains information that enables
production to be optimized.

The sales department uses the production schedule
to monitor planned progress of orders and available
production capacity.

5.7.4 Works documentation is used by
manufacturing personnel at all levels to control the
production of each specific order. Its clarity and
asoniracy ara tharafaore of naramonnt ImY\f\ rtance,

GLULULALY ALl WITITLIUIT U l;uuuuuuuuu, anpPpUivazl

schedule to be defined The manufactunng
department assesses this information to plan and
allocate the available labour resources.

5.7.7 Plant and tool requirements are defined in a
similar way for use by the engineering and tooling
departments.

5.7.8 Dispatch details defining quantities,
destination, delivery date, transport method, etc.
are used by the warehouse dispatch function in
order to plan dispatch of orders at minimum cost.

5.7.9 The production control department provides
regular updates of order status to the sales
department, often in response to customer

A coerend v vzt A n Fack amatirada
requests. A systein that can provide fast, accurate
response is of great advantage. This is usually most

1TSPULWOT 15 Ui 5itau

effective in production environments with
optimum production flows and minimum
work-in-progress.

5.7.10 Stock allocations are provided by
manufacturing to the stores to indicate
requirements for specific stock items. This enables
the stores to ensure availabiiity and acts as a check

LIt dLUlldL maut:a

5.8.1 I'a ufacturing output statistics are provided
to anacement to enable dets :1le

I Manageifient to enaoie detai
of nroduction nerformance and

Or piOoQGueLion pPpCeiiOlil [LON

1dent1f1cat10n of problem areas. These data should
be in the appropriate format to enable immediate
problems and longer term trends to be identified
readily.

5.8.2 Regular production reports to the production
control department enable the continuous
monitoring of order status and the immediate

idantifinatinn nf anamfs .
iqentitication ox specuic pioblems.

are piovmeu to the wages depaitiuent for payment
calculations and the calculation of labour costs and
efficiencies.

[ | T § VRO, SR S |

9.9 rurcnasing

5.9.1 Details of orders placed are used by the
accounts department to check on raw material

,,,,,,,,,,,, ]
invoices and control cash flow.

5.9.2 Raw material delive: ry details are passed to
the snmes in order to plan unioading and space

5.10 Stores

5.10.1 Stock level information is provided for the
purchasing department so that material
requirements can be converted into purchase

Uluﬁlb dd 11eeehoaty.

5.10.2 Details of goods received by the stores are

required by production control in order io esiaoii {l
when orders can be commenced and by accounts to
monitor material invoices




are used by production control to monitor order
status and stock levels and by accounts to monitor
actual material usage against standard.

5.10.3 Details of materials issued to manufacturing

5.11 Engineering

Plant and tooling costs are needed by the accounts
department for monitoring of product costs and the
preparation of cost analyses.

5.12 Warehouse

5.12.1 T\lel\nf‘nh notes are gnvren to the

depal“t.ment for invoicing purposes.

Al ot £ v~ s at qbanloo
L

aates of product stocks and
dispatches are sent to production control for

l)lanmng purposes. Thev enable the decision to be
made on whether to supply from stock.

5.13 Wages

Labour costs ay

to monitor actual labour cost against standard and
for the preparation of cost analyses.

e nsod hy the accounts denartment

VT allUUiLs UopQli il

mformatlon 1nm1ts hom the other denartments on
materials, labour, plant and tooling are needed by
senior management for monitoring product costs.
Turnover and plontaomty analyses are used to

acanaa +tha PP

lﬁDLDD i OVi UJ.(UJ. l)UllUllllalle U.l. U.lt: coltparty.

-

5.15 Quality control

Qualitv statistics are needed by the manufacturing
department for tackiing short term quality
probleis, by the production engineering
department for identifying method or plant
problems affecting ahtv and by senior
management for longer term evaluation of quality
in relation to manufacturing costs and market

requirements.

6 Basic parameters and controls

6.1 General

There are several basic parameters that affect the
operation of the control system, defining the job to
be completed and, in many respects, the way the
numufacturing organization operates at any one
time. It is essential that these sources of basic
control information are well defined and that
checks are included to ensure their accuracy. It is
vital that errors are not automatically transferred

throughout the system,

~ It should be remembered that the majority of

production personnel are trained to follow written
instructions. If these instructions are inc
particularly if they have been produced

AL Lially 11 WLy iave

computer printout or on a visual display unit
(VDU), then production errors will occur,

Product designs are often subject to current
legislation and this can vary between different
markets, e.g. vehicle lighting or exhaust emission
regulations.

6.2.2 Health and safety

Manufacturing methods may be subject to statutor
requirements such as the Health and Safety at
Work etc. Act [1] and may also be subject to
defined procedures and regulations e.g. boiler

]_)ld.l.lL and lllllllg tackie L[lbpe(,(.l()ﬂb

6 2 3 Standards

stai 1daids )10(1Lu,€ 1 by trade associations may
specify requirements for '}armculai products

in arger manuractuung mgamzauons systems and

+1all T 141 _oidn
methods are often defined centrally. In multi-site

and international companies, production costs,
material costs, exchange rates, interest rates and
taxation can each dictate production planning
policies for parts, subassemblies and final

dbbtﬁlllUILED

6.2.5 Political factors

Manufacturing location and materials procurement
can also be influenced by poiitical factors.

m 1ne 1ndnat 1
Different governments’ policies, industrial

climates and legislation, location, transport

facilities and labour avallablllty can all have a
significant effect.

6.3 Internal parameters

6.3.1 Quality system

The organization’s quality assurance system,
particularly if registered against BS 5750, will have
precise and comprehensive measures for ensuring
that design or manufacturing errors are eliminated

nat +lhha A liand a1l P Ip rn P

au e eariest possivie stage. lnese measures cover
the requirements of the customer and by

ATHMATAUTILS VL W0 CUusuUInli alii Uy

implication any process which has a bearing on the
quality of the product or service delivered. “The
accuracy of information within the production
control sys'tem should theref‘ore be subject to

Material specifications

Material specifications should be continuously
“l‘p’]"‘ted as changes are made by the design or
purchas'ng departments, Apparently small changes

in material specifications or tolerances can
significantly affect manufacturing methods or
process requirements.

6.3.3 Production specifications

Changes to production specifications can, as for
materlal specmcatlons cause changes to the
uired materials or even the c1es1gn of the

1

+ial
ct. Continuous updating is essential.
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6.2.4 Product speci} ifications

6.3.4 Product specifications
All changes made can affect the finished product,
so it is essential that product specifications are also

maintained. To avoid confusion, changes to these
and to material or production specifications should
be controlled within an engineering change

mdnag,cment ploceuule Such a pr ocedure is

An a2 ] < R
GesCrioea ul annex o.

6.3.5 Bill of materials (BOM)

Most production control systems use the BOM to
define the relationship between production
arnnmfinatiamg mataniala and lahatiw in Aavrdar 4

\PULJLILQ[AUL[D’ 1lLdlcliald allu layuvuul 11l uirluci wu
qahqfv the product specification. Therefore, it is

vital that the éOM ( devsvci*ilv)wedvfurthei_ in'annex A)
is accurate at all times. Any error here will travel
rapidly throughout the entire system and can cause

problems in all management functions.

6.3.6 Prices and costings

Errors in any of the areas described in 6.3.1
to 6.3.5 can generate incorrect costings and hence
incorrect prices, with potent.ially disastrous effects.

T4+ 3o alirovre wwrnidthssrhila #4 hatsra o final waniial

1L IS d..leyD WULLILWILIC LU llave a illlal, llialliual
check of costings produced by the system, before

CCR O CUSUIES piOURRCe D)) v o)oLtAL, RRAVLL

committing the company to contr: acts of any
significant size. Obviously, any errors arising should
be thoroughly investigated and eliminated.

6.3.7 Production schedules

These can be adversely affected by errors in any of
the above areas, and the effect on the
manufacturing organization can be dramatic.

Bottlenecks, lost tlme over or un dcr— utilization of

fluctuatlons in cash flow thxough the year Wthh
may entall temp01 ary 1estr1ct10ns on stocks These

y inter est cha1 Qeable on the value of the

stock. The rate of interest may be notional if stock
is financed from within the organization and could
represent the return on the finance if it were used

Toer 210 -.tﬁ._,..._..,.,‘A...\., s el L Lo anan

elsewhere Dy tne orgarization, or aciual i 1inance
Q

0.
has to be borrowed to pay for the stock. Interest

charges on stock holdings should be balanced
against costs incurred as a result of reducing or not
holding stock. The responsibility for stock should
be clear ly defined between the various functions of

pur u ldbu 1g, production control, marketing and

ALCLES

p10v1ded by the customer. Checks that this
information is accurate and has been translated
correctly from the customer’s requirement to the
nent should be rigorously

111 ]’\D o‘lxrnh ‘xr}\rn"n
wini O AL YYAiol

. RPN, T

llldlluld(,l.ul lllg u::qul' Ieir
Y\
14

o]

halson by the sales department can help
significantly.

The parameters supplied by the customer that are
most often the cause of error are as follows.

- Quantity: the units used may be single items,
boxes, hundreds or kilograms.
- Product code description' this may be missing,

incorrect or confused with another.
- 11ansp01t the destination and/or dates may be

rmation

7.1 General

BS 5192 : Part 1 recommends careful and detailed
planning of the production control system and all
its characteristics. The importance of this is
apparent in the way the system can be affe

the factors described in 7.2 to 7.8.

by

7.2 Management organization

The type of management organization does not
usually affect the information flows, since these

avs s1ally donandant i
arc usually dependent upon the complexity of the

product and manufacturing methods. However, in
sma11e1 companies the management functions are
often combined and in larger companies an

individual functlon an be djvided into subsections

‘esertation method of the

I
rmation require careful planning in order to
malntaln the 1deal of supplylng only relevant
information to the appropriate functions.

Dependent on the management organization, this

could range from hand-written or even verbal

1murmation flows up to fully integrated

multiple-computerized systems.

o ML o D a2 o ncad e T edinaas

{.9 1ype€ 01 prouuculull COILLLOL dydLllil

mm K] 0o . SR .\ (L B SRR, P 5. I |
ne IMiormatlon IIOWS WILILLL @ Prodauctlorn COILrol

system are constrained by the type of system and

fo

its abilities for processing and presentation of the
information. It is important that the type of system
is obtained to achieve the required flows of

information and not vice versa. This can be better

achieved by using the appropriate review, selection
and implementation procedures detailed in
BS 5192 : Part 1

10
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xityv
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e nroduct and its manuf

P OALUCL allll 1o 21k

P o
The complexity of

2400 LONPICXALL

do not affect the flows of information other thar
in the volumes and relative importance of each
flow to the operation of the company. A full
unders'tanding of the reiative proportions and

Tawviting AF lohasie rnotamicolg an atrarhaod

A o 3 A o
JICAILILD Ui laUUl.ll, lialTliald allu UVCLLLC u
'l

enbmmg that the ploduct.lon contlol system
presents an appropriate level of detail within each
information flow, thus optimizing the performance
of each management function.

5 Lead times
NIaterial supply, production and customer order

manufacturing company ope

the speed of docicion malring a
A6 5peed 01 GECISIoN Maxills alt
e

amount
the Inoductlon COIIthl system has to be able to
respond with the appropriate level of detail and at
a speed compatible with these requirements.

-

PLIARRRASG P

7.6 Other systems in the organization

The details and formats within the information
flows are affected by systems used by other
management functions, e.g. standard costing, wage

snand saszunliaciaace ol gEanls 2 Ave FETOVN

Payielit, purcniasiiig aiit St0CK proceauies,
manufacturing control policies (Just-in-time (JIT)

AnAiaCL il COLLIOL Co (LSS VAIC RJA 2 4,

etc.). Information moving within the system should
be compatible with these other systems.

7.7 Location and layout

The geographical locations of the different parts of
the manufacturing organization and the layouts of
plant within each production unit can affect the
method of information flow. A lequuement for fast

PR R DR Y . S ~ernre Yoo

transfer of complex information over large
digtances or to multinle locations is often best

RLTLRLILTS UL L Al it SUUQRunIULIS A5 ULvtil TS

achieved by computerized systems. Manual systems
are often adequate for smaller volumes of
information flowing within a compact organization.

The production control system and the layout of
the pldnt also interact with each other. For

_________ PRSI S S T

example, JIT and material requirements planming

methade often reanire different nlant lavouts stoclk
ANTCUIUUS VLTI 10{u© UL CITHL PIolly 1ay Ui, SLUUA

policies and works documentation. Layouts on
flowline, batch or jobbing principles have different
requirements for the presentation and formats of
production control information. This is further

considered in clause 9.

7.8 Engineering changes

The production control system and its information
flows need to be able to cope With amendmen'ts

nnr! changes r[‘]nl\sn can ha

)
L —

et
=
—

l¢
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However, planned changes to designs,
spec1f1cat10ns or methods affect the base
parameters of the system and need to be

specifically controlled.

The method of achieving this is described in
annex B.

8 How information flows combine to
give control

8.1 General

Information flows are used by the relevant
management functions to give various types and
levels of control over the manufacturing
organization. They combine in different sequences

with many other factors to achieve this.
8.2 Capacity control

8.2.1 The master production schedule defines the
planned capacity available and it is essential that
all major decisions concerning volume of orders or
ploductlon facility changes are made on the basis
of this schedule. This will ensur i

S
can deliver what sales reguire
C W re

Qar T VOL 2IQRL SWATS LT

sell only what production has t
resources to produce.

8.2.2 The scale of the schedule needs to be
considered and may be multi-level based on
machine, department, plant, company or product.
It should include, if necessary, allowance for

contract, stock or emergency orders.

8.2.3 A basic decision to be made when compiling
the schedule is the unit of capacity which could

Ta U, TR

Y TPR P

e, for exa llpll;‘, ullllb, Stallld dard 10urs or
percentage plant utilization. The presentation of
the schedule is important and can be by paper;

£

chart, planning cards or computer dependmg on
the application.

8.2.4 The master production schedule has to be
maintained and updated to meet the changing
circumstances. The frequency of this updating can
be determined by calender, production/sales

nanfamnanna ~v her gnnanifin Fnigagnve eiinh ac

periormance or Dy Speciiic tri:
gignificant un
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production re quuements.
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levels, tooling changes

affected by it. It should be an essentlal
consideration in production scheduling and the
determination of stock policy.

"l
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8.3.2 Batch size can be affected by several
external factors such as customer’s order size,
transport limitations and financial considerations
such as credit limits.

8.8.3 Optimum batch size is also affected by
internal factors such as plant or process
requirements and part or subassembly
commonality.

8.3.4 Obviously each of these factors has a
different effect and the actual batcn size selected

2x7t1l 2m e A lYer T A AR IATAzan S oA A e la A
Wil ioriniaily oe a LUIllplUllubU bas on tne
snecific circumstances associated with the order
SPecCIIIC clrcumsiances ted witn tne order.

Control of the orders taken by reference to
ro
1.

the duction schedule and stock levels ensures
that the organization can optimize efficiency and
achieve delivery promises.

8.4.2 There shouid be a clear responsibility for
oonfralling nrdoar infalra and dafining ealag nnlioy
\/Ullbluullls VLIUCTL LIltancT aiiu ucllllulé SALT O PUAL\./J)
particularly where the product mix, volume or
production capacities are changing rapidly.

on SO
trends so that the longer ter
schedule can be updated. This assists in budgetary
control.

8.5 Order release control

8.5.1 Release of orders to production should only
be made based on the production schedule and
subject to adequate works documentation and raw

materials and parts being available.

8.5.2 The method of release differs widely
dependent on the type of production system (e.g
traditional batch release, kitting or JIT systems).
8.5.3 Release timing depends on the
mdnufactuung orgamzatlon type and the method of

allocating responsibility or defining trigger points

]
]
"3
©
o
o =

) Purchasing controi
1

Control over purchasing is achieved from the
defined material requirements and specifications
h

S J——. T PP T e o  vals

st0CK policy of the compaiy. It iS a major
on the performance of the manufacturin

the performan 1e manufacturing

[s)
nlzatlon in terms of quality, delivery
performance and costs.

8.6.2 The policy for single-source, dual-source or
multi-source has to be cstabhshed, each has its
advantages in particular situations and can be
affected by the type of manufacturing organization
and the product lead times.

8.7 Stores control

8.7.1 Accurate and well presented works
documentation, raw materials (RM) delivery details
and information on stock allocations enabie the

swac o amanatn affastioalsy

stores to operate effectively.

8.7.2 The location of the stor d
type of stock (matenal parts, WIP or finished
products) and on the size and type of
manufacturing organization. Central stores are
being repliaced in some companies by piant

Aarnavimantal Av arran nradiindinn

3
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Dartlcularlv if there are re,9:ula r st ockouts 01
changes in the product types.

8.9 WIP control

and the m‘oblems in 1dent1fv ing i

quantity. A production control system should

enable this information to be readily (and

accurately) available. This is often dependent on
T

4l Avrarall At O I P PR Ly RIS NP
L€ Overail CONtrolr OVEr trie manuiaCuuri 329
organization, e.g. JIT systems minimize WIP,

thereby reducing its importance to costs and
inventory control systems.

oQ

8.9.2 Planned batch sizes and the type of product

and methods affect the volumes, iocatlo and
storage methods of WIP.

8.9.3 Changes to production schedule and quality
problems can have unforeseen effects on the levels
of WIP and it is thus vital that accurate and timely
information is available. This will also assist in

3A3nn b P g ardan glodiia nnd naea Al adia s A A
IGentilying Oraer Status and preqaicting oraer
comnletion more accurately

ompletion more accurately.

8.10 Quality controi
8.10.1 Material specifications and production
spec1I1cat10ns are essential information for q

Thirm sz ndrnan A nvian e ds P B I

bottleneck in the system. In some cases the testing
requirements are included in the production
coniroi system to enable forward planning of

ot g Annanl

tes tiiig \,apa,uu,y
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R.10.2 The

TeAVeid 4

able to wsn()n(l to changes in schec

c.peaflcatlons caused by quality ploblems and
ensure changes are clearly notified throughout the
01'ganization Engineering change control (see

_________ J RPN DS | o a1

dIlIEX D) details the method of dLIll&‘Vlﬂg this

ohioetive
Ugjtluve.

, nnniral
production control

8.11 Scrap control

8.11.1 Identification and control of scrap and
waste materials is important from both cost and
quality control aspects. The system should aliow
for disposal or alternative use of the materials
where authorized by quality control or the
customer. In the latter case the engineering change
control procedures described in annex B can be

useful.

8.11.2 A policy is required on the level of scrap
and waste allowance to be included in the
calculation of material requirements.

8.11.3 The production control system should
consider the effects of scrap on inventory levels
and delivery dates and include the costs in any

TrEaC 8 i

an l(u.y\t,b Carr ltf(l OuL.

8.12 Labour control

8.12.1 The master production schedule and
resource requirements planning sections of the
sy stem can be used to define the labour

1 "ClllLIle d,Il(l enable I()I'VV&I(I planmng OI
» axrnﬂ ahility and allarati

TNNG
VALIGUJLIILY ALl auGCations.

The production control system should allov

®
(=Y
= BN
’—!

£, Al Joawra Loavinna alhonarmtanio axnal S -
10T N011aG4d Yo, LUICUc t al Ulltﬂtﬂlblll I Lllﬁ L Ed. D
and troughs of labour needs and availabilities,

tesource planning can assist by enabling labour
mobility, recruitment and or training to be
undertaken.

8.12,3 Labour costs can sometimes comprise a
large part of the production costs and should
therefore be included in the cost analyses produced
by the system.

8.13 Tool control

8.13.1 The production schedule and production
specifications are used to identify the requirements
for tooling, which in some production control
systems can be ad(utlonauy included in the

resource requirements planning.

8.13.2 The degree of control necessary over the
tooling is dependent on factors such as tool change,

set times and frequencies, their location and
company policy on the use of new, spare or repair
procedures.

8.13.3 Tooling costs can be a significant proportion
()f fhe nvm all production (*nsfs and mayv need to he

ploductmn control system.

the same manner as tooli'ﬂg I)l oduction control.
Downtime for planned maintenance and the

provision of special plant or process resources can
all be included in the plOdU.Ct-lOll control system.

O AT i JLELO R34 LR L

downtime can be mcluded and used to alert and
assist production schedule changes as necessary.

8.14.2 The mnh]fnwno’ of p]qnnpr‘ and nnp]qnnnd

8.14.3 Maintenance costs can be significant and
can be included in any cost analysis generated by
the system.

8.15 Cost contro

8.15.1 Almost all the information flows in an
organization include cost details of some type. The

collection, analysis and presentation of these cost
details can be an important function of the
production control system.

8.15.2 The type of costing system used, the
important cost items and the budgetary/financial
cost system in use all affect the handling of the
cost detaiis 'T‘he cost parameters in the production

ormance controi

8.16.1 The success of each type and level of

control has an influence on one or more
performance indicators of the manufacturing
nrganlzaﬁgp Each different organization has a

small set of key performance indicators which can
quickly give an overall effectiveness measure of the
systems. Monitoring these indicators in graphical
form can yield useful information on pertounance

o avend iz lazder o Y PN LT LR e PR L
trends, particularly on the effects of significant
changes, either planned or unplanned
8.16.2 Publicizing these key performance
indicators contributes to the effectiveness of the
production control system by:
a) warning of decline in the performance of the

b) stimulating action plan

latil CLIOXL TMa

specific areas of contlol,

¢) motivating staff by providing objective proof of
improvements.

8.16.3 It is important that the performance
indicators are mon1t01ed on a regular basis; weekly
and monthly indicators are the most often used.
Target levels for the indicators can be set as an

incentive for management.

8.16.4 Table 2 lists various types of performance
indicators. Figure 3 shows a typical glaphlcal

method of presentaiion to demonstrate how the
effect of changes can be monitored.

13




NOTE. Indicators should be se
identified which may be

Table 2. Examples of key performance indicators
Performance area | Performance indicator
Labour Added value/manhour = added value for period/total hours worked in period
Productivity = output to schedule and quality (standard hours)/clocked
hours
Output per man = pieces per manhour
Labour turnover
Absenteelsm
Percentage overtime
Capacity control | Capacity utilization = actual output/planned output
Delivery Lateness no. of orders late/no. of orders delivered
Lead time total orders/average weekly output
Inventory Stock turnover = sales value for year/average stock value
Service level = (no of issues — no. of shortages)/no. of issues
No. of days’ supply = inventory value/average daily cost of sales
Cost Labour cost per unit of production
Raw material cost per unit of production
Others Order intake {units per period)
“ﬂatnv‘n] viald
Material yield
NOTE ators shoul lected and tailored to best fit the organization. In some cases speeialized indicators can be

8.16.5 The indicators are often used f comparing

the perf lmance of SeLUOI’lb, uepax tm

fontnviag ¥

a
LATLULITS

s within

depends on each 1nd1v1dual contxol bemg
effectively undertaken.

This requires that responsibilities, authority and
boundaries of cont101 are clearly aeImea tnat the

that the system is updated pr omptl t cope -wi_th
significant changes as they occur.

Above all, the system should be designed to suit
the requirements of the organization and its
customers.

9 Display and presentation of control
information

9.1 Management function requirements
The design of the production control system should

include con31de1~at10n o‘fﬁtk_lei specific information
requirements of each management function and
the optlmum method of achlevmg this. Often, this

R S R Tl )

will be a Complomlse since different functions have

different requirements whi
e

compatible within a single system. However, the

users of the information should be consulted and

involved to ensure their approval and commitment

to the system

9.2 Information flow methods

T re are three basic methods of transmitting
roduction control information throughout the

organization.

a) Verbal method. This can be and is used in
small, simple organizations. It can be adequate
but has the inherent dangers of loss or

misunderstanding of information. It is unlikely to
be acceptabln for usc in conjunction with quality

BS 5750.

b) Manual paper method. This is used very
successfully in many small to medium sized
compam'es Provided that the information flows
are caleruuy planned and there are no

Ao T 1 i
geographical or speed difficulties this method is

acceptable. Its main disadvantage is that as
complexity or the amount of secondary analytical
information increases, the cost of effectively
running the system increases due to its high
labour eiement.

c) Computerized method. complex production

At il cvrad 2 d-Ta M
conitrol systems, with mgu
i“fg;pn_at on flowing hr-\pre

14
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_
5 A. Labour cost per unit
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New product Sales policy
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Figure 3. Examples of use of performance indicators
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omputer annlications also o'nin the
t10 ne

ic ncgontinl
0ns aiso
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benefit of easily accessible secondary analvtlcal
information. The computer system itself can take
several forms which also need to be considered:
~ a centralized system providing printed
information;

- a centralized system with remote terminals for
data input and visual display;

- an open architecture networked system
1ece1v1ng, plocessmg and transmitting
n +

1

T Frmn
information to linked computers throughout the
organization for further processing.

In many organizations, the pro ‘uctlo ontrol

\_/'
<-r- (]
~_/
O ¥
=g
[}
A=l

system is a combination of methods
a long term development plan can be made that
allows phased introduction of information
technology as the organization increases in size or

B L e A e P '\’L’\’\v—\ wxroer

COMpIexivy, 1iiiS 1S aiSO ai a ecpwu way of
annlications to replace

[

ntroducing computer
traditional methods, Wlth minimum disruption and
risk. The 1mp0rtance of fully applying the review,
selection and implementation procedures detailed
in BS 5192 : Part 1 cannot be overemphasized in

these cases.

£=4¢ A.I\JMVA\JA.LU piace
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9.3 Information formats

The format of the information supplied to a
management function or production operative
should be designed S'pe‘l lly for its end use.

The
objective is to provide relevant information in the

most cost-effective way; such information can be
divided into two major categories.

a) Information for intermittent or occasional use
at one location is required as a straight
instruction or for reference purposes only This is

often best presented as printed informa tion.
b) mrormauon IOI‘ conunuous use may be ra p' diy
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They are further affected by the Jocations and
number of end users. For example, p1esentat10n of
the same information for a large number of end

The trend in advanced mnnnf‘smhn'lno‘ techn@lno‘v is
towards building integrated 1nf01mat10n and control
systems that link an organization’s business,
technical and production functions. It is feasible to
replace much of the traditional paper based

Yy AnTnIITE AT

production contro: documentation by computer
applications that enable electronic exchange and

display of information, monitoring and centralized
management of ploductlon process and operations.
Examples of the following production formats are
shown in figures 4 to 7:

~ a master production schedule is shown in

figure 4,

- a production schedule is shown in figure 5;

- material requirements planning is illustrated in

figure 6;

- examples of works documentation are shown in

figule 7; a works order is shown in I"igure 7a and

LS. ah Axzris 337 Fictiivra

JUD instructions are shown in gure 7b.

10 Review of information fiows,
formats and controls

Control of the manufacturing organization is based
on the information interactions between

[ RIS 7 P S |

ment functions. Eacn 1s uepe 1
o Y\ o S

J
moductlon control svstem should be sublect to
regular review to ensure the continued relevance
of its various information flows as the needs of the
system change.

users in widely spread geographical locations is
often best achieved with a VDU, even though it
may only be used intermittently.

16
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Cutting department

Maonday !Tuesday ! Wednesday| Thursday ! Friday
I | |
| I | 1 .
Machine 1 1063 H 1064 ! 1065 ~= Works order N¢
Machine 2 I 1080 l 1026 ! 1033 !
. _———— .
Machine 3 F 1101 1277_’ ’/ 102 l____—j—A_‘ Spare capacity
™~
\
~ . .
Planned maintenance period
Assembly department
Monday Tuesday Wednesday | Thursday Friday
R I 1041 I 1042 I 1043
L|ne A I vui i vusL l voJ
Line B L 1007 } 1003 | 1080 | 101
Finishing department
Monday Tuesday Wednesday | Thursday | Friday
f a1 annn I qg7a | aAng | anz | 1nna
I 717 l Vv ' 710 | v/ | Vo1 | 1VVI

Figure 5. Example of a production schedule
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Annex A (informative)
Bill of material (BOM)

For detailed analysis of the material and labour
requirements for a particular production schedule,
many computerized production control systems
depend upon a bill of material (BOM) being defined

TIARE 2 V4 0 u) o ta

for each plO(IU(,E The BOM is a list of the it

i
assemblies) requued to
in

1 a hierarchical

{ +
(raw materials, parts and

make a product, arranged
structure to show the level by level build up of the
product. For each item, the BOM shows the unit
quantity of that item required to make its palent

1tem at the next level up. Bills of material may also

nelude other information such as the unit mat
-.d labour costs of an item and the time required
to make it.

An example is shown in figure A.1. At level 1,
finished product A is assembled in a standard time
of 5.00 min from one subassembly Bl and two
bought-out subassemblies B2.

Since the computer system contains the unit cost
of raw materials and purchased parts and the
labour cost per standard minute, it can calculate
detailed material and labour usages and costs for
each level and each product.

In this way the order book can be analysed to
produce a gross material requirements report

i i L)f Az A ¥ ARSI
orders nlaced enables a ne t atel' 11equ11ements
report to be produced.

In addition, standard product costs can be
calculated from the BOM.

Example SMV
Level | Product A 5.00
4 AN
Leval 2 Subassembly B1 Subassembly B2 B1 = 3.50
Usage 1 Usage 2 B2 = 0 (bought
\\ out)
Material (1 I Material (2 {1 and (2
Level 3 Jgage 250 Usaage 1.75 hanaht ant
g bought out
Figure A.1 Typical BOM hierarch;

22
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na

Management of

B.1 General

Design changes are necessary from time to time in
order to improve the performance or marketability
of a product and/or achieve reductions in unit

.

o LY

ucuon control should be

* to avoid

changes in design

uaﬂumu,uuug, COSUS. £10

involved from an e?i‘y stag

excess and obsolete stocks of ¢
products no longer iequned
service level.

Experience shows that even the best planned
operation can have problems which affect the
successful operation of a manufaciuring company.

Tha nradiictinn onndval euetarn ol 4o ..,.pmw,,.‘.,“.

ALLC PIUUURLLIVIL LCULILLUL DYODUTILL allitl 1) HOLiliatiofl
flows should be able to cope with amen hnepts and

changes. These can be caused by such things a
late delivery of materials, inadequate supply of

labour, quality problems or mistakes.

Other changes to designs, specifications or methods
also affect the system and need to be specifically

s donlla Al

CONronea.

B.2 Role of production control

The role of production control is to plan, monitor
and record the implementation of design changes

+s1 Arraszea 41

tu ensure tnat:

=
ot
(D
(‘»
=
=
o
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=
=]
T
£
=}
joh
s
j=H
@
jo8
=}
~

- non-urgent changae:

WLTRAGTILL LAlRlipT

smooth change over;

- changes are actioned by both engineer
production in a timely fashion.

In designing a change control system the need to
communicate change details widely has to be
baianced against speed of action. Some aspects of

crred M A 1

the Systeim imay e ucblgnanea as Delﬂg necessary

> T 5. +1 +hh o +1. ~
only for the few complex changes rather than the

many simple ones.

!D
o

~
[¢+]
o=
34
=

_4

In B.3 and B.4 the principles of change contro

reviewed and some methods of implementing and
controlling changes are described.

aro
Ui aiC

B.3 Principles of change control

[
=
o
=]

I
=)
]
=
D
-~
z
i~
[}
[
=
-+
=
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~
=

constiiuies a design change
1(,[)165611[9(1 by some sort of master

mav be in the f01m of one of the followmg
a) engineering drawings;
b) list of parts or materials;

c) q'mmleq or models;

d) records in a computer system,
There are o uf ten secondary data on record which

have to be amended as a result of design change
before the product can be changed. Secondaly data
may also be modified when there is no change in
basic (1e31gn These data can include technical

(RS o S B A e oot an

)euin,auuua, meuioa sneevs, iest bpeculcanons

3 Reasons for change
Vhe a new design is being launched, essential

design changes will probably arise to help the
nrod 1cl; m‘hlpvp its qnnmf‘maﬁnn rectifv snecifi

Another unavmdable cause of design changeq is
obsolescence, or the permanent loss of supply of a
component or material. For example, a single

somcc manutactuler may dlscontlnue a p1 oduct or

thera nnti

1Y
(RA9 14 Tere are Ul}LLULI(L

Whlch are intended to improve sa ser or
method of manufacture. They may be 1equned to
cut production costs, to facilitate a change of

supplier or to make more sources available.

B.3.4 Who needs to be involved

For any design there should be one person clearly
responsible for that design and for authorizing
changes to it. This person is sometimes referred to

Adagicn +h I P

as the design authority and is usually responsible
for an easily defined product or product range

DALY ae LLaRCy PAVRARUL dalingt.

Depending on the natuie of the product, its stage
of development and the size of the company this
responsibility could lie with the managing director,
project managet, chief engineer, chief chemist,

™, 41 1 =S
production engineey, e

a anagn haa lhanis crmeifad oo 23 s 3
Once a change has been specified and authorized
Son 1 C@DSistenf means of comy m 1cating it is

know about:
de51gn changes Valy Wlth plodu(.t, product life and
company structure, so a circulation list for change
information is needed.

B.3.5 Timing

When authorizing a change, the design authority
has to indicate the tlmmg of the change; this

e e e = o~

changeover point inay be mandatory or optlon al. T

the timing is optional, the production control

department is usually responsible for determining

the introduction point (cut-in), of the change on

the production line. This decision, in the form of a

date, time, batch number, machme numbey, etc.,

a be communicated to all the peopie menunea
Y

o
D L
S necessary r

=

£, 31
recipients of change information.

3]
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B.4 Method of implementing and controlling
changes

B.4.1 General

The process o ifying a problem, modifying

1d n g ]
be (11v1de nto the following stages (see also
figure B.l).
- stage 1, advising the designer about the
problem;
- stage 2, reviewing the problem and assigning
the task of solving it;
- stage 3, reviewing the proposed solution;
- stage 4, detailing the change and notifying
relevant departments;
- stage 5, validation by these departments;
- stage 6, changing master information and
notifying departments;
- stage 7, changing secondary information (tools,
routeing, costing);
- stage 8, production to revised design;
- stage 9, dealing with obsolete and surplus
stocks and spares requirements;
- stage 10, modification of stock, work-in-

ol T (OIS NP -1 £31,13

progress and products in the field.

B.4.2 Requesting a change

Depending on the company involved, formal
laenullcauon ot proquct problems or suggestions is

form of design change request,
amohcable in small organizations, is a note or memo
to the designer. Even larger enterprises with a
change board could be satisfied with a memo, but a

cnange lequest 101m IS m01e usual. An examp e of

W

® ™
C&D
(‘b
g
Q
8
)
. Q
S
'E
e
S
Q
=

3‘
.I)
n
L’.
-r
3‘
)
2
75
=
D
o
3
2
:..,

esignel his is all that is 3 he designer is
OHSIble for authorlzlng all change to the design

dnd if the originator is responsible for

implementing changes in production and in the

PR ER ¢4

ield. Where this is not 50, more people are

=

involved and a committee is usually established,
often known as a change board, or modification
board

A design change may be implemented at a selected
point in the future or it may be retrospective.
Embodiment points should be specified. They may
be expressed as effectivity dates, batch numbers or

manhinag gnarial smmhao

1LAaULLIC dTllal NUIMoers.

B.4.4 Reviewing the solution

necialist advice and action d after

stage 2, the solution is usually 1ev1ewed by the
change board to assess its impact on the
departments lepzesented The change may be
approved, tnele may be no Jusuncauon 101 a

If snecialist advice and action was remm

B.4.5 Detailing the change

Havmg received a change request form appxov

by the change board, the drawing office can then
produce revised design information, At this stage
this is on some form of copy or secondary
documentation. Drawing masters, etc., are left
intact but may be marked in some way to indicate
that a change is pending,.

The revised documentation is then shown to
selectea aeparcments olnce mls may LepIesent a

oy u L1

Whgle thls is an cceptai)le ;)Iocedure 1t hould b
considered at the change board and the change
request form endorsed to that effect.

The revised drawings, etc., are generally
accompanied by a document detailing the changes,

P S APt e Pt an fiagzva 1 OY

known as the Criange order \bt:c LIgUIT D.oj.

B.4.6 Validation of the change

The revised documentation needs verifying
techrucally to ensure that it represents the chosen
3+ 3a

Txr anAd 4+ Alannls +hat 3

1g the
change 1nto moductlon is leouued 1nc1ud1 ng plans
for dealing with stock and WIP (see B.4.10). A
plan is also needed for introducing the change in
the field. lyplcally, therefore, the documentation
nmA PP PO Pty Y R e P 2 Ve = 111‘]1 Thn ~rhanl-ad and
allu P "OQUCTION Lllallsc Iote wiun o0¢ \/lle
sicned hv a nrndnphnn or process en ngineer,

S1511C LY 4 proliion ol Lo CIIGACCT

moductlon controller and the design authoutv In
some cases, documentation needs to be validated
by accounts, purchasing, material control, quality
control, etc.

B.4.7 Changing the master information

Amended master information, plus special drawings
produced at stage 4 for field changes and
temporary changes, nhow needs to be added to the
cbnva ~AF macbkan ,Jn.“re“ A T +ha naga

€ O1 Iidsiel Gesigii data. In the case of
permanent production changes the master

ciL g ueiot Allxta, LT 1ld4aalcl

documentation is amended so the copies circulated
at stage 4 are no longer needed. Revised master
documents, modification drawings and change
notes now need to be copied and circulated
according to a predetermined list of those needing
such information

24
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Change procedure

Channa reannac t raicad
wiigii g€ Fequest raiscd

Change request countersigned

Review board considers request

Engineer solves problem

Review board accepts solution

]

Revised drawings and change note
produced and circulated

VAR =
J )
/ /

( =
i U@]

l ]
l/’\ »/

[——~~L

' L@/

Technical validation

s e fo
omplete secondary data

Master drawings changed and
circulated with change notes

Secondary data revised
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{FDBLEM

SotoTion

Nols

B 2 lakely e

CAlmIMIEC I N° [R=X= Vo
CNQINEERING DR or
CHANGE REQUEST )
n = ! SHT OF l SHTS <
originator , date this change will affect assy/part no. REV.
b ~
¢ blaske 29. 10-9 123400 F
supervisor date title N
3. jln-p\'bw 29 .10 9 oo l—lss'-]
statement of problem {and suggested solution where possible) {use sketches) luse grid refs)

D seroacs eack 1n TKa QAN LUknminm 9

Use o—%— adhes wa (eebmels
G

Cost- =R i,’@g(—l,‘:'-:‘ ~ e

¥ acowered

oL LemoTime 4 voealks |

b G ot

CadA s ou.‘-(a._._{' e

APPROVALS
min date
ECC Qrk.'s 30. 1699

sect_leader
= cabhel] 30- 104

engineer

eng. mgr

matl cirt

CATEGORY PRIORITY
a reliabitity
O  performance
O  safer
[1  produceability {0 EMERGENCY
[J documentation
N Y~ SCHEDULE
[ serviceabiiity 4 SCHEDULE
[0 customer special
0 feasibilty [] COMBINE/DEFER
@~ cosi reduction
[7  new release tick as appropriatel

ENGINEER TO INVESTIGATE

DATE OF DESIGN REVIEW

i signed

ECO No {solution to this problem)
789

mfg

TARGET DATE SOLUTION REQ.D:

market

BUDGETARY LiMiT

field serv

finance

other

SPECIAL INSTRUCTIONS
[ software update is reqd see E

[m]
=i

REMARKS
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I Te I st I Ted N
ENUINEEKINUQ o8
(HANGF ORDF
“HIMITAL VNI
SHT \ OF t SHTS
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B.4.8 Changing the secondary information

Departments responsible for secondary design data
should be on the circulation list for design change
notes. On being advised of a design change they
modlfy the secondary 1ntonnat10n 11 necessary and
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information is needed. For thls reason, it is
appropriate in some circumstances to insist that
certain secondary data are revised before the
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records, etc aie amended to call f01 the new
design data at the embodiment point. Where this is
so far in the future that such records have not yet
been genelate(l eit her t are pIO(luce(l an once

=
9]
<

Many computer based planning systems use
effectivity dates or batch numbers to control future

embodiment.

It is usually incumbent upon the production
controller to make sure that secondary data,
tooling, etc. are available in time to produce the
modified product by t’ne appointed time

B.4.10 Obsolete items, surplus and spares

An important and often complex task is to
establish what stock and work-in-progress will exist
at the embodiment point and to decide what to do
with them. Spares aiso need to be considere d nd

3+ maoxr ha managoayy nwrnAdiinan nhanlat

it may be necessary to produce obsolete i
tha embodiment noint for this rnmurpmepf

Uil TV UULLIICIIL UL UL WiilS & uilCiud Ve

Responsibility for this can be assuzned to
production control, production engineering, design
office, sales or a spares organization, as
appropriate.

B.4.11 Modification of old items

Modification of finished stock and products in
service generally requires a kit of materials (and
pos31bly tools) and the use of productlon resources.

21  JECFUSER S [ B Y ..

1ne content of the kits should be specified by the
n uned aa nart nf the

1a
jivis} QAU pad v UL uwiis

fahon The number of kits

production control or the distribution organization,
dependlng on where it is stored. The number 01

41 L£2 1] S mm o

kits required for pro ucts in the field is assessed uy
the spares and service organization

wmadirntinnm Anntbna nn ag n taogly ~ 3
Production control then has the task of breaking
these qnnntities down into material requirements

and arranging modification of stock and customers’
equipment which is returned for updating. Kits of
material may also be required to modify
subassemblies held as WIP stock. These
requirements are rarely detailed by designers and
are evaluated by some combination of change

C DYy SLINC COLRIRIIALIUIT VL UilAll

control, production control, production engmeering
and quality control.
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Other references
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Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library, the Standardline Database, the BSI
Information Technology Service (BITS) and its Technical Help to Exporters
Service. Contact Customer Services, Information Services Group at Milton

Keynes: Tel: 0908 221166.
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