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ABSTRACT

This project arose due to the need for rationalisation and a
medium to Tong term strategy for materials handling at Standard
Telephones and Cables, (S.T.C.) Cable Products Division, Newport.
The project was initiated through a teaching company programme
set up by The Polytechnic of Wales and S.T.C. The objective was
to minimise the cost and complexity of the handling systems by
means of individually cost effective sub-projects, tackled with
flexibility and the overall strategy maintained throughout.

The first phase of the project was to prepare a data base of
materials handling statistics gathered from departmental records,
and where possible from the Company's four year business plan.
A1l departments were analysed, encompassing raw materials, work
in proagress, finished goods and scrap clearance.

The second phase of the project was the rationalisation of internal
transport, which consisted mainly of fork 1ift trucks. Various
alternative methods of handlinc and storage were analysed,
including pneumatic, floor and overhead conveying; cranes:
automated storage and retrieval systems; and automated guided
vehicles. However, the fork 1ift truck was found to be the most
flexible and effective medium term solution under S.T.C.'s present
circumstances with pending business and consequent method changes.
The fork 1ift truck analyses determined the number and capacity
mix, (by means of analytical! and simulation techniques) methods of
acquisition, choise of supplier, mode of operation and financial
analysis (discounted cash flow) over the planned period.

The recommendations were :- A four year rental contract with full
contract maintenance included. The current fleet of 42 trucks to
be reduced to 27, inclusive of 12 new trucks rented from Lansing
Bagnall. 11 of these to be electric, with 1 diesel for outdoors at
a total net cost of approximately £200,000. Gradual replacement of
the older trucks, 3 each year, to update the total fleet by the end
of the planned period; costina approximately £90,000 per annum.
Further work necessary to minimise costs and progress the aim of
producing a fully integrated handling system, is discussed in the

conclusions.
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1.1

CHAPTER 1

INTRODUCTION (GENERAL)

In order to provide a background to the materials handling
project work herein a brief description of the Teaching
Company Scheme, the company involved and how materials
handling has evolved within it is presented below as at July
1982.

TEACHING COMPANY SCHEME

Funded by the Science and Engineering Research Council and the
Department of Industry, the Teaching Company Scheme was
established some six years ago to develop active partnerships
between academic institutions and manufacturing industry.
These partnerships are called programmes and associates are
appointed to act as catalysts between industry and academia
helping to solve industrial problems while furthering both
parties in the appreciation of each others problems. Each
programme is of two years duration for the associates who work
on one or more projects gaining valuable project and general
industrial experience.

In July 1982 there were more than fifty programmes in operation
in the United Kingdom. The Polytechnic of Wales in Treforest and
Standard Telephones and Cables in Newport was one such Teaching
Company Programme which was set up in 1980. Two associates
were appointed in July/August of that year, the author being
one.

The programme received the full co-operation of both parties
from the General Manager Mr. F. Mann in Standard Telephones and
Cables to Deputy Director Dr. F. J. Hybart and The Dean of the
Faculty of Engineering and Head of the Department of Electrical
and Electronic Engineering Mr. G. H. Thompson.
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Regular reviews at Management Commijttee Meetings were
conducted on a three monthly basis; these acted as a progress
reporting session for the associates. The aforementioned
people together with other representatives of both parties
were present as a part of the Teaching Company Management
Commi ttee. |

The associates have both an academic and industrial supervisor
which ensures that work carried out is both technically sound
and follows the direction and timescales desired by the
Company.

THE FORMATION OF STANDARD TELEPHONES AND CABLES

The history of Telecommunications as we know it started with
the invention of the telephone by Alexander Graham Bell in
1876. This led to the formation of the Bell Telephone
Association in 1877.

In 1882 the Western Electric Company which was an amalgamation
of firms including the Western Union Telegraph Co., obtained
the sole manufacturing rights of the American Bell Telephone
Company (later to become American Telephone and Telegraph
Company). Also in 1882 Western Electric sent an American
engineer Francis Welles to Europe, where he set up the Bell
Telephone Manufacturing Company in Antwerp.

A year later Welles appointed J.E.Kingsbury as Western
Electric's agent in England and an office was opened in
Moorgate with a staff of three. During its first few years it
acted as a selling organisation for factories in Chicago,
Antwerp, Paris and Berlin, but with increasing sales it
eventually became necessary to have a manufacturing plant in
this country. To this end the company purchased the
Fowler-Waring Cable Company at North Woolwich in 1897.
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Two years later the factory was destroyed by fire and the
opportunity was taken to rebuild the factory on more modern
lines, consequently, in 1910 the Western Electric Co. in London
was formed into a separate English company.

In 1920, Sosthenes Behn founded the International Telephone and
Telegraph Corporation with the purpose of developing the
telephone industry in Europe. Shortly afterwards on

30th September,1925, The International Telephone and Telegraph
Corporation purchased all Western Electric's European
manufacturing and research facilities. To avoid confusion the
name of the Western Electric Company in England was changed to
Standard Telephones and Cables Limited.

AN INTRODUCTION TO STANDARD TELEPHONES AND CABLES

Although many people will be familiar with the name of

Standard Telephones and Cables, they are possibly unaware of
the extent of the Company's involvement in telecommunications.
The Company is one of the world's largest concerns involved

in the manufacture of communications equipment and employs
42,000 people at 22 major manufacturing locations in the British
Isles, together with a number of smaller works and offices.

The main businesses of the Company are its telephone switching
operation, undersea telephone cable systems, transmission
systems, the manufacture of telephone and communications cable
and the production of specialised electronic equipment,
including complete exchanges and their installation.



1.4 THE CABLE PRODUCTS DIVISION - NEWPORT

1.4.1 GENERAL

The Cable Products Division (C.P.D.) in Newport covers a total
area of approximately 44,400 square metres and employs around 950
people involved in accounting, administration, engineering,
quality, marketing, production, purchasing, supply and site
services. This Division is concerned with the manufacture of

a range of: communications, industrial, and specialist

cables, for customers around the world.

1.4.2 ORGANISATION

The main volume of Cable Products Division business is in

telephone cable which is of standard manufacturing

specification, and shows low profitability. Hydrospace

cable is high technology, shows high profitability but is currently
Tow volume as is optical cable, which is gaining ground in

the replacement of conventional telephone cable, but still under
development for the replacement of all cable types. 1982 sales
figures show that Cable Products Division export 17% of their
business and produce 83% for the Home market.

The Newport factory can be considered as three distinct
production facilities:- Telephone Cable; Hydrospace Cable; and
Optical Cable.

Telephone Cable

Telephone Cable (conventional copper and aluminium cable for
telecommunications) is by far the major portion of the
business by value and physical space requirements. (85% by
value, 77% by area) Telephone Cable production is standard and
conducive to a dedicated handling system encompassing the
complete product range.



Hydrospace Cable

The Hvdrospace workload and range of products is continually
changing; the wide variety of specifications and technical
complexity encountered, requires a high dearee of materials
handling system flexibility. This set-up is not conducive to
a dedicated handling system for the Division as a whole bhut
does reauire much smaller dedicated handling systems for
certain products within the Division.

Optical Cable

Optical Cables is a relatively small division with only two
production machines currently on site. Tt does not take much
imagination, however, to realise the potential for Optical
Cables in the future of communications. The present facility
for Optical Cable production is under improvement and is to be
incorporated into the main production area with four
production machines to its credit. (Planned completion
December 1982).
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CHAPTER 2

MATERIALS HANDLING

GENERAL

The future of any company lies in the efficient and cost
effective:

a) Manufacture of present day requirements and

b) Adaptation to change and implementation of new
technology.

Cable manufacture is capital intensive. Labour is
principally utilised in setting up, machine monitoring and
materials handling. With the increasing introduction of
automated process equipment and improved production
scheduling techniques, materials handling is becoming a
more significant cost activity in terms of labour
utilisation. "The major, untapped source of savings in the
business system still lies in the cost of handling through
processing and distribution.” SIMS.E.R (1)

The field of materials handling is a broad segment of
industrial engineering, it includes problems related to
plant layout, storage, mechanical equipment design,
automation, management, production control, industrial
relations, cost reduction and many more. This is highlighted
in (3) and (55)

Standard Telephones and Cables has, in the past, seen the
piece-meal growth of materials handling without an overall
long term strategy. This has arisen due to the
organisational structure within Standard Telephones and
Cables. (S.T.C.).



No position in the structure exists for a materials handling
engineer or for the scope of materials handling to be covered

by a materials manager. As a result, the problems now associated
with interfacing a variety of handling methods and machine input/
output stations results in a labour intensive system with a mixture
of materials handling equipment. Sims E.R. aptly sums up this
situation in the following extract:

"The importance of soundly engineered and planned production
processes is accepted without question, yet the means and methods of
achieving process to process flow, marshalling and storage, whilst
of equal importance has not received the attention or investment
warrranted. In general, in-plant materials handling, inter-plant
transportation, warehousing, shipping and receiving have been
ommited from management 's cost reduction efforts. One reason for
these omissions can be found in the nature of cost accounting
systems. Materials handling costs are generally included in
indirect labour charges while manufacturing costs are segregated in
the accounting system. This failure to identify the large segment
of Tabour costs attributable to materials handling has hidden its
effect from management."

Because materials handling (manual in particular) is non-productive
adding only cost and not value, the objective should be to eliminate
jt. However, this would imply the need for continuous flow line
production which is not practical while STC (CPD) provide the market
with a wide variety of cables for a wide variety of applications and
conditions. Materials handling will therefore play an important
role in the efficiency with which the plant transforms input into
output. Throughout the project, the systems approach has been
followed and has been defined by Sims E.R. as:

"The analysis of functional business problems on the bases of the
total economics and logistics of the industry or company being
examined. In other words the organisation as a whole must be
studied and materials handling system design, engineered as a plan
to fit future business changes, thereby being a total integrated
system and not a piece meal evolution of departmental
optimisations.”
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S.T.C. became aware of the piecemeal growth of its facilities

in the early 1970 s. The original S.T.C. cable making factory in
Woolwich was soon to close down with much of the plant and
equipment to be transferred to Newport. Therefore, plans were
prepared for improved factory layout encompassing the expected
equipment transfer. In 1978, a major rationalisation of facilities
was completed in which machines were arranged to enhance good
work flow from receiving to shipping. However, the long standing
problem which was not resolved during rationalisation and which
has gradually worsened to the present day, is that associated
with the means and space required for transporting, storing

and marshalling work between processes. It is for this reason
that this project entitled "Materials Handling" originated.

OBJECTIVE

To minimise the cost and complexity of the materials handling

systems at the cable products division (C.P.D.) Newport.

The aim being to produce recommendations for a fully integrated

handling system for the site as a whole, accomplished by means

of inter-related individually cost-effective sub-projects; each

of these to be tackled with flexibility and an overall strategy

maintained throughout.

PROCEDURE

Methods of analysis were reviewed which included the use of

the computer {1)(2){27) and (55). The initial method adopted,

the P.Q.R.S.T. approach (Product, Quantity, Routing, Services and
Time.) is explained in the Management Services Publication - An
Algorithmic Approach to Materials Handling (5). This can be seen
in the examples of detailed analysis sheets Tables 5,6 & 7 Pages
33,34 & 37. To begin, the factory layout was analysed in depth to
assess the current and possibie future methods of handling and
storage. Some of the methods of layout planning analysed were:



a) The computer, indicated by R.J. Heisterberg (54) and D.L. Kelly
(53) with further details illustrated in (51) and (52):

b) Modelling using miniature Lego and a magnetic board with
magnetic cards (8).

With consideration for cost and time, the latter was adopted to
experiment with layouts when investigating new methods of storage
and handling - ref. Appendix 10.

Each stage in the handling system was analysed and assessed for
possible improvements (1) and (55) such as:

a) Elimination of a particular handling method/procedure.
b) Increased effeiciency by alternative handling methods.

c¢) Increased efficiency by better use of existing equipment
and methods.

Some of the methods assessed included: conveyors (42)(43)(50) and
(43) for transportation of reels; floor and overhead conveyors,
including computer control (48} and (49). There were many details
which had to be investigated due to the space limitations,

(44)(45) and (46). Conveying was also analysed with respect to
plastic compound handling, in this case pneumatic handling was well
described by Simms E.R. (1). Further details were noted in (34)
(35)(39)(40) and (41), again detail was necessary due to the initial
capital exﬁenditure and short payback periods required, (32)(36)
and (38). Less expensive methods of plastic granulate movement
were studied including mini bulk and container packaging, (33) and
(37). Driverless trucks and automatically guided vehicles were
another interesting alternative to the present fork 1ift truck
service, (25)(47) and (56).



Another interesting option was computer controlled cranes for
handling and storage of heavier drums in an organised fashion (26).
This concept was noted on a visit by the author to Nokia machine
manufacturer and cable makers in Finland, together with their
automatic storage and retrieval systems for reels. Various methods
of central storage with manual and automatic input/output was
investigated (4)(6)(31) and (55).

It was appreciated at this stage that by improving the handling
methods in each area individually, using some of the methods
suggested above, the piecemeal growth of materials handling would
continue with no overall strategy and an inflexible system with
interfacing problems between equipment, departments and people
would result. Therefore, the fork 1ift truck should be the base
of Newport's flexible handling facility and remain until further
detailed work and an ultimate strategic plan could be formalised.

Fork 1ift trucks were analysed in depth from design and types
available (15)(17)(18)(19) and (21) through economics and
methods of propulsion (11)(12)(13)(22)(23) and (24) to

human aspects (14) and the details of truck/job suitablility and
fitness for purpose (16)(20) and (29).

Simulation was again investigated for truck movements and
organisation, some very useful papers were found relating to
computer simulation of fork 1ift trucks (26)(27) and (28).

During these investigations and analyses, cost justification was
inevitable. Discounted cash flow was considered to be the most
realistic and acceptable method of calculation. Michael Bromwich,
(9) and a Polytechnic of Wales publication (10) proved sound
references for this purpose.

Finally, good use was made of the Institution of Production
Engineers publication (8) throughout this thesis, not only for
methods of analyses and recording, but also for presentation

techniques.

-10-



3.1

3.2

CHAPTER 3

THE NEWPORT PLANT

GENERAL

The range of possible cable types which can be manufactured at

the cable products division Newport is vast but Table 1, page 16
illustrates the major types. A typical trunk quad cable is
illustrated in Plate 1 page 15, which shows the groups of cores
individually wound with identification tapes, stranded together

to give the total number of pairs required. Also visible is the
paper insulating tape, polythene coated aluminium for screening and
outer polythylene jacket. A typical distriubution cable
specification and production edit (or routing layout) are available
on request. These documents together with Figures 1 and 2

pages 17 and 18, provide a brief overview of the current situation.
A detailed description of procedures involved in producing a cable
is laid out below 3.2. A photograph taken of the factory layout,
produced using a magnetic display board with magnetic card cut to
scale to represent equipment is illustrated in Plate 2, Appendix 10
With reference to all the above information, the scene is now set
to investigate and discuss the materials handling problems.

CABLE PROCESS DESCRIPTION ( TELEPHONE CABLE ONLY)
(ref. Fig. 1 page 17, factory layout by letter representation)

A. S.T.C. takes delivery of 8mm diameter copper rod by packs
into the receiving department (K) . When inspected it is
stored behind the rod breakdown machines (J).

B. The rod breakdown machines draw the rod down to 2.5mm
diam. onto internal packs.

-11-



Options are then available as follows:

1. Tinning (J)
2. Secondary drawing within wire drawing (J)
3. Transport to insulation machines (J)

If tinned, then secondary drawing is adopted before delivery
on reels to insulation (J).

If secondary drawing only is adopted within wire drawing,
it is to optimise schedules during capacity mix problems,
or to manufacture fine wire: in this case further fine wire
drawing machines are used (J).

The wire in packs, delivered to insulation (Point 3 above) is
further drawn and insulated on combined insulation/drawing
machines (tandem lines) down to 0.3 - 0.9mm dia.

excluding insulation. The wire already secondary drawn,
whether tinned or not, (Points 2 and 3 above) is insulated
on insulation machines only (mono lines).

Once insulated, the single core, in one of ten possible colours,
is handled on small plastic reels (or bobbins-10"x16"dia.) and
stored on stillages. These stillages are the means of
transport fcr bobbins until the cores are Taid into cables;

they take ur to 8 bobbins and are stackable up to 4 high.

Stillages are taken from insulation to twinning (J) or quadding
(0) so that the single cores can be twisted together as pairs
or as quads. {Mostly pairs). Pairs are made up to a standard

colour code for various size cables.

The pairs and quads are also handled on small plastic bobbins
and stored on stillages. 100% inspection is conducted at this

stage (J).

The pairs/euads are now marshalled, stillages are stacked in
available spaces to await full sets of the right colours and

sizes.

-12-



When sets are ready and they are next in the queue, the
pairs or quads are laid up into cables using one of two
stranding techniques: (concentric stranding) or (drum
twisting) (1I).

In concentric stranding, all supply bobbins rotate
concentrically around the centre cable axis, the take up
drum does not turn about the cable axis. (I)

In drum twisting, as the name suggests, all supply bobbin -
positions are fixed and the take up drum rotates about

the cable axis. (I)

In many cases where large cables are required, groups are
laid up as above and then the groups themselves are processed
through a larger drum twister. (up to 4,800 pairs). (I)

The cables, now on metal process drums of many different
shapes and sizes are again 10C% tested and marshalled in
queues to await sheathing (H). If the cable fails test, it
is transported to rewind and repair (C).

Sheathing machines are a large capacity insulation machine
and can put a plastic jacket over the many different cable
sizes. When processed through sheathing the cable can be
completed (final sheath) or ready for further processing
(initial/inner sheath) (G & H). If inner sheath, then:

1. Armouring - where tapes (paper, metal or wires - steel or
nylon) are used either for screening or protection from
damage, or for strength. (B)

2. Braiding - A form of armouring. (D) Once the inner -

sheathed cable has been armoured etc., it will come back to
the queue awaiting final sheathing. (H)

-13-



N.

After final sheathing (currently onto metal process drums) the
finished cable would go for final inspection (E) (if required
in the batch sampling schedule) and/or the cable is cut

(if required) and rewound onto wooden shipping drums. (E)
Again, if the cable is found to be faulty during this period it
is sent to rewind and repair (C).

At this staae the cables await battening (E) ready for shipping
(F) or storage (outside).

-14-



PLATE 1.

TYPICAL TRUNK-QUAD CABLE
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TABLE 1

MAIN TELEPHONE CABLE TYPES

DESCRIPTION CONSTRUCTION APPLICATION

UNIT TWIN POLYETHYLENE INSULATED PLAIN EXCHANGE TO
COPPER WIRE CORES TWINNED SUBSCRIBER
AND BUNCHED IN: JUMCTION
25,50 & 100 PAIR UNITS
POLYETHYLEME/ALUMINIUM TAPE
SCREEN, BLACK POLYETHYLENE
SHEATH. 100 PAIR TO 4800 PAIR

DISTRIBUTION POLYETHYLENE INSULATED PLAIN SUBSCRIBER
COPPER WIRE CORES TWINNED AND JUNCTION TO
CONCENTRICALLY STRANDED. SUBSCRIBER
BLACK POLYETHYLENE SHEATH. TELEPHONME
5 PAIR TO 100 PAIR.

CATENARY (ASSC) AS DISTRIBUTION CABLE BUT AERTAL
WITH STRANDED GALVANISED SUBSCRIBER

STEEL WIRE STRAIN MEMBER

TRUNK QUAD

CELLULAR POLYETHYLENE
IMSULATION, QUADDED,
COMCEMNTRIC STRANDED, PAPER
TAPE, POLYETHYLENE/ALUMINIUM
TAPE SCREEN, BLACK POLY-
ETHYLENE SHEATH, 1 QUAD TO
520 QUAD

INTER-EXCHANGE
TRUNK ROUTES
USED FOR
MULTIPLEXED
CALLS

- 16 -
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FIG.

ACTUAL FACTORY LAYOUT BY LETTER REPRESENTATION
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Flg. 2

RAW_MATERIAL & W.I.P.

Copper & Aluminium

FLOW (SIMPLIFIED)

by F.L.T.
RECEIVING
<
WIRE
DRAWING
All
production by F.L.T.
By F.L.T. materials
INSULATIDN PLASTIC COMPOUNDS
by F.L.T.
By F.L.T. 10"x16" bobbins
TWINNING QUAD WHIPPING
QUADDING STORES
by F.L.T. ////////
By F.L.T. 10"x16" bobbins
STRANDING Paper & Melinex Tapes
Polypropylene Binders etc.
Petroleum Jelly.
By F.L.T. STEEL CABLE DRUMS
Plastic Compounds
PE/AL Laminates.
SHEATH
(Inner) By F.L.T.
By F.L.T. STEEL CABLE DRUMS
Galvanised Steel Wire
By F.L.T.
ARMOUR

By

r.L.T. \[

STEFL CABLLC
DRUMS

Steel/
_Wooden Drums o

By F.L.T.

SHEATH
(Outer)

SHIP
REDRUM

—_——

By F.L.T. WOODEN

DRUMS
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4.1

CHAPTER 4

BASE DATA STUDY

INTRODUCTION

The first phase of the project was to analyse the time taken for
handling and movement of materials through the factory. The
Company's 4 year business plan (1980-84) containing a cable sample
breakdown for the first year; an example of which is shown in
Appendix 1, and historical records were used to calculate the
material handiing statistics for 1980. Mechanical handling and
manual handling distances and times were separated to illustrate
more clearly, the scope and direction of possible savings.
Included in this thesis are mechanical handling analyses only, as
all manual handling was carried out by machine operators as inside
cycle time. The manual handling analysis was retained for future
projects, in particular, automated storage and retrieval.

To put materials handling at S.T.C.into context, from approximately
2000 products live at any one time, and a total product range of
approximately 5000, a few of the most common cable spesifications
varying in machine usage and routing were chosen. These were
analysed in detail to estimate the ratio of time spent handling to
time spent manufacturing: The result was approximately 10%.
Analysis sheets are shown in Appendix 2.

To appreciate the complexity and problems associated with the
present materials handling systems, an in depth investigation

into product flow, volume, routing and methods of handling was
undertaken. The aim was to achieve a detailed package of statistics
which would provide the base data for further projects. The
investigation was divided into four distinct parts:-

Raw materials.
Work in progress (W.I.P.).
Final operations.

DD W N

Scrap clearance.



Results calculated from the Company 's 4 year business plan were
compared with information collected from Departmental

records/l1og books to verify the accuracy of the plan for
forecasting future years materials handling levels. Block diagrams
showing the process of actual and theoretical information

retrieval are illustrated in figs. 3 and 4 Pages 21 & 22 below, and
are explained as follows:

Actual information was calculated as follows:

Daily entries of actual products moved, or manufactured and
subsequently moved, were extracted from departmental /machine tog-
books. Actual materia' flow/throughput was therefore calculated
by transforming all figures to the same time base (i.e. whatever
the period of analysis short or long depending vupon availability
and validity of records, each was averaged to provide the movement
per shift or dav). Distances were calculated by pedometer for

all possible transportation routes and the time taken was arrived
at by studying the methods of movement and estimated handling
speed.

Theoretical information was calculated as follows:

A 1ist was made of all the cable specifications on the cable
sample breakdown together with total predicted order auantities.
Using the lavouts (routing masters) for each specification,

the materials, standard lengths, reels/drums and preferred
machines were noted. Giver the standard lenath correspondino
to a particular reel/drum size and the total order auantity,

the numher of reels/drums per order could be calculated.

Again all movement, distance, and time information was similar
to the actual information retrieval method previously described.
Because analysis of the cable sample breakdown covers one year,
without any indication of peaks and troughs in demand through
that year, the total number of shifts worked per vear was

used to calculate an average throughput and conseauently time
for movement of reels/drums per shift. This explanation will
hecome clear with reference to an example of the detailed analysis
il1lustrated in Table 5, Paae 33.
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FIG. 3

PROCESS OF ACTUAL INFORMATION RETRIEVAL
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FIG. 4

PROCESS Or THEURETICAL INFURMATION RETRIEVAL

BUDGET DR CABLE SAMPLE BREAKDOWN®

LIST OF
SPECIFICATIONS

AND TOTAL
QUANTITIES

INDIVIDUAL SPFCIFICATIUN PROCESS

LAYOUIS/ROUTING CHARTS, GIVING
STANDARD OR ENGINEERED LENGTHS
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MOVEMEN' MITHODS

DISTANTES
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4.2

ANALYSIS

The four areas stated previously: Raw materials; work in
progress; finished goods and scrap clearance, were analysed as
follows: ref. Factory Layout and Simplified materials flow
diagram Figs. 1 and 2 reproduced on Pages 24 & 25.

Raw materials encompassed mainly receiving, wire drawing and stores
movements calculated from historical documents (1og book entries).

Work in process encompassed insulation; twinning and quadding;
stranding; sheathing and armouring; TXE 4 connectorisation area;
test and repair; rewinding; final test, and battening. W.I.P.
calculations were covered by both the 4 year Business Plan/cable
sample breakdown -{Theoretical Analysis) and, Historical Records -
log book entries - (actual analysis) and compared to achieve
confidence 1imits for future use of the Business Plan.

Finished Goods included the drum and case shop work and covered
all material transported from battening outdoors for shipment or
storage. These movements were calculated from historical data
(departmental records) - actual analysis.

Scrap clearance covered the scrap stores internal work and the pick
up points around the factory in all departments, again, movements
were calculated from historical data (1og book entries) - actual

analysis.

As described in the previous pages, distance measurement was
calculated using a pedometer and the number of movements multiplied
by distances was converted into time taken by material movement
method analysis. In the case of manual movement, analytical
estimating was the basis for calculations, and in the case of
mechanical equipment, i.e. fork 1ift trucks - (F.L.T.) operational
data was obtained from the National Materials Handling Centre. -

ref. Appendix 3.
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Fl@, 2

RAW MATERIAL & W.I.P. FLOW (SIMPLIFIED)

Copper & Aluminium

by F.L.T.
RECEIVING
WIRE
DRAWING
All
production by F.L.T.
By F.L.T. materials
INSULATION PLASTIC COMPOUNDS
by F.L.T.
By F.L.T. 10"x16" bobbins
TWINNING QUAD WHIPPING STORES
QUADDING by F.L.T. /
By F.L.T. 10"x16" bobbins
STRANDING Paper & Melinex Tapes
Polypropylene Binders etc.
Petroleum Jelly.
By F.L.T. STEEL CABLE DRUMS
Plastic Compounds
PE/AL Laminates.
SHEATH
(Inner) By F.L.T.
By F.L.T, STEEL CABLE DRUMS
Galvanised Steel Wire
By F.L.T.
ARMOUR
STEFL CABLE
By F.L.T. DRUMS
Steel/
SHEATH Wooden Drums J SHIP By F-L.T- woopen
(Duter) By F.L.T. REDRUM DRUMS

Fork Lift Truck (F.L.T.)
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4.2.1

4.2.1.1

RAW MATERIALS

Handling was carried out totally by fork 1ift trucks and was
analysed using historic records for number of movements per unit
time, distances travelled and thus the time taken; an example of
the detailed analyses is shown in Tables 2, 3 and 4, Pages 27, 28
& 29 below.

Receiving was analysed over a 19 day period and the tota)
materials throughput was tabulated - Table 2, to illustrate the
item, its weight, the number of journeys required to complete
movement of that item and the routing - ref. Fig. 1, Page 24.

The stores was analysed in exactly the same way using departmental
l1og book entries and over a similar period.

An analysis was also carried out using the information available
from Production Control (stock record card movements over a much
longer period, 203 working days) in order to confirm that the
above sample period was representative. The result is illustrated
in Table 3, Page 28.

Calculating the time taken for mechanical movement by fork lift
trucks, Table 4, was achieved by separating out all the elements
within a journey for which there are known speeds/times (i.e.
stop starts, straight travel, 90 bends, 1ift and lower etc.).

Results

Total time taken for movement through receiving mainly to stores

was 2.2 hours per day.

Total number of trips made from stores to all parts of the factory
per day: (By departmental log sample} 31, (By production control
stock records) 33, with a total time taken of 2.5 hours per day.
This comparison is quite acceptable considering that the production
control sample is taken over 203 working days while the
departmental log book sample is taken over 1 month.
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TABLE 2
RECEIVING DEPT MATERIAL MOVEMENT

(SUMMARY SHEET)

DESCRIPTION WEIGHT NO. OF LOCATION
JOURNEYS (BY CODE REF.)

Aluminium foil 450 Kg 1 K-J
Lubricant 180 Kg x 12 12 K-J
Equipment 50 Kg 1 K -0
Copper rod 8473 Kg 6 K -Jd
Electrical supplies 1500 Kg 2 K-M
Compound 14 x 14 Kgq 1 K - J
Acid 100 Kg 1 K-Q
Machine parts 4000 Kg 1 K-8
Flanges 1500 Ka 5 F-F
End weld 145 Kqg 1 K -4d
Sockets 200 Kg ] K -J
Parts 100 Kg 1 K -H
Rewind 1ine 2000 Kg 1 F -E
Binder tape 57 Ka 1 K -J
Paper tape 100 Kg 1 K-Jd
Galv wire 1990 Kg 1 K -J
Stapling equipment 100 Kg 1 K -J
Seals 76 Ka 1 K -Jd
Coils 178 Kg 2 K -J
Harness assemblies 100 Kg 1 K -J
Liquid 100 Kg 2 K -Jd
Galv wire 728 Ka 2 K -J
Power cable 280 Kg 1 K -J
Nylon 466 Kg 1 K -J
Outlets 1000 Kg 1 K-0D
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TABLE 3
STORES MATERIAL MOVEMENT

(SUMMARY SHEET)

MATL WEIGHT/ DESTINATION NO. OF
DESCRIPTION qQTy. (BY CODE REF.)  JOURNEYS
Chip flanges 500 Kgs J-E 1
Stranded wire 1,140 Kgs J -6 1
Aluminium foil 126 Kas J-H 1
Tinned copper wire 64 Kgs J-B 1
1.5 mm P.V.C. string 7,500 mts J -1 1
0.5 mm T.C.W. 420 Kgs J-Jd 1
Paper tape 18 Kgs J-4J 1
Amp. housing blocks 10,000 J-1D 1
Cream compound 2,000 Kgs J-G 2
P.v.C. (S.F.2.) 3,000 Kgs J - Jd 3
Schuimans 2,000 Kas J - H 2
Welvic 1,000 Kgs J -6 1
1.C.I. Black 1,000 Kgs J-G 1
BXL Poly 2,000 Kgs J-H 2
BXL Poly 1,000 Kgs J - M 1
Aluminium foil 84 Kgs K-H 1
2.252 Al. wire 684 Kas J-Jd 2
Plywood flanges 200 J - 1
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 TABLE 4

RAW MATERIALS DISTANCE AND TIME STUDY

(SUMMARY SHEET)

(Routing K -~ J)

Element of Journey Number of Journeys
and Distances

Speed and Time

Av. circuit distance 102m
Total no. of journeys 611
Total straight distance

travelled 62,322m
Truck data

Total straight travel time

Av. no. of 90 turns at speed 6
Total turns at speed 3666
Truck data turns

Total time for turns

Stop/starts per journey 4
Total stop/starts
(i.e. accn./decn.) 2444

Truck data accn./decn.

Total time (accn./decn.)

No. of 1ift/lTower and turn
through 90 ready for straight
travel (Off loading at start
of journey 5') 600
Total time

(Drop to floor at end of
journey 1')

Total time

Total time for K - J movement
over the 1 month sample period.

~N

.0 m/sec.

[o o)

.7 hours

o

.047 min/turn
.87 hours

~N

o

.06 min per occasion

N

.4 hours

0.4 min per occasion

4 hours.

0.3 min per occasion

3 hours.

21 hours
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4.2.2

WORK IN PROCESS (W.I.P.)

The Departments involved in processing the raw materials into
finished goods were mentioned in the previous pages and cover
from wire drawing to battening.
A1l of these department's mechanical movements are again carried
out by fork Tift trucks, therefore the previous analysis methods

were adopted.

4.2.2.1 Wire Drawing Results
Copper and aluminium are the input materials to the wire drawing
area. Historical results, i.e. actual usage; and theoretical
results, i.e. Business Plan calculations, were compared as shown
below:
1 MATERIAL  USAGE AV.WT/UNIT PERIOD TAKEN  RESULTANT HAND'G 1
1 (Te) (Te) 1
1 1
1 (Actual Usage) 1
1 1
1 COPPER 4029 3.1/PACK 203 DAYS 6.4 PACKS/DAY ]
1 ALUIMINIUM 150 .128 /REEL 203 DAYS 5.8 REELS/DAY 1
1 1
1 1
1 (1980 Budget Calculations) 1
1 1
1 COPPER 4357 3.1/PACK 230 DAYS 6.1 PACKS/DAY 1
1 ALUMINIUM 65.31 .128 /REEL 230 DAYS 2.2 REELS/DAY 1

The copper actual and predicted comparison was very close but the
aluminium comparison was particularly poor which indicated the
caution needed when using the Business Plan for future predictions.

The reasons for this difference were:

(1) Copper was quickly replacing aluminium as S.T.C.'s only
telecommunication conductor, faster obviously than predicted

in the business plan.
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4.2.2.2

(2) Aluminium that remained in production was ordered in the
diameter required for the insulation lines and therefore
did not require wire drawing.

From the above 6.4 packs/day input to wire drawing, normal output
was achieved with the following split:

6.4 supply packs of copper/day produce 16 internal packs/day.
75% i.e. 12 of the internal packs are output per day to tandem
lines. (Combined wire drawing and insulating machines). The
other 25% i.e. 4 are further worked to produce:

(a) Secondary drawn wire for the mono lines (insulating machines
only).

(b) Tinned copper wire and fine wire for bunching and stranding.

A breakdown of the throughput capacities within the wire drawing
section is shown in appendix 5.

The total time spent on the above movement bv F.L.T. was:
1.3 bhrs./day.

Insulation Through To Stranding Results

The areas involved with the movement of insulated core: twin and
quad i.e. (insulation - twinning/aquadding and stranding/lay up)
were grouped together and analysed for total movement on 10"x 16"
bobbins and the time taken.The end result being output from
stranding on drums, in layed up cable form, example sheets are
included overleaf, Tables 5 and 6 Pages 33 and 34. These detailed
sheets are the theoretical analysis taken from the 1980 cable

sample breakdown.
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A flow diagram showing the routing and procedures involved between
insulation and stranding/lay up is included in fig. 5, Page 35.
Each handling stage in Fig. 5 was analysed and the total number
of 10" x 16" bobbin moves per shift from beginning to end was:
778.

These bobbins were transported on stillages by F.L.T. and the
total time taken for this movement was:

2.05 hrs/day.
However, this time does not include additional marshalling work
(occasionally undertaken due to lack of space).
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FIG. 5

WORK FLOW (INSULATION ~ STRANDING)
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4.2.2.3 Stranding Through To Battening Results.

The movement of materials from stranding through to battening was
carried out by fork 1ift trucks (F.L.T.) and manual handling, and
analysed in the same fashion as the previous section (insulation
through to stranding). An example sheet is included below Table 7
Page 37. A flow diagram illustrating the routing is also included,
Fig. 6, Page 38.

Within this area of W.I.P. doubt arose as to the validity of the
theoretical or predicted throughput and hence materials handlinag.
Therefore historical records in the form of machine 1og books were
checked for a representative sample of the year, an example sheet
is illustrated in Table 8 Page 39. The results were compared to
the budget predictions and are explained as follows:

The result of the budaet/cable sample breakdown analsyis was a
total of:

49 drum moves per shift.
carried out jointly by F.L.T. and manual handling. The total time
taken by F.L.T. onlv was:

10.2 hrs/shift.

Actual number of drums per shift across all stranders:

(15.4)
Theoretical numher of drums per shift across all stranders:

(11.23)
The difference 4.17 drums per shift represented 27% of the actual
movement which took place. The reasons for this variance and the
proposed actions are shown in appendix 6.

For the purpose of the Data Base, the stranding through to final

operations figures will include the 27% variance, i.e. will reflect
what actually happens and the total moves and time taken will be:

Total drum moves by F.L.T./Shift: 62
Total time taken: 13.0 hrs.
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FIG. 6
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TABLE 8

STRANDING (THROUGHPUT)

(SUMMARY SHEET)

(RESULTS TAKEN FROM MACHINE LOG BOOKS OVER A TWO MONTH REPRESENTATIVE
SAMPLE OF THE YEAR'S PRODUCTION.)

MACHINE NUMBER DRUMS /DAY SHIFTS/DAY DRUMS /SHIFT
04DT 3 1 3

(7' CORTINOVIS)

03ST 3 3 1

(6 BAY CONCENTRIC)

12ST 3 3 1

(126 BOBBIN CONCENTRIC)

03DT 4.4 3 1.5
(POURTIER)

01DT 15.7 3 5.2

(4' CORTINOVIS)

12ST 3.8 3 1.3

(12/24 BOBBIN CONCENTRIC)

04ST 4.8 2 2.4

(3 BAY CONCENTRIC)

020DT - - -

(5' CORTINOVTIS)

TOTALS 37.7 18 M/C 15.4

DRUMS /DAY SHIFTS/DAY DRUMS/SHIFT

Note: S.T. - Strander

D.T. - Drum Twister
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4.2.3

4.2.3.1

FINAL OPERATIONS

Final operations encompassed material movement inside and outside
the factory for marshalling and storage and drum and case shop
activities. This analysis was taken from historical records, with
Production Control drafting documents used to obtain the actual
number of finished cables transported out of the factory. The
drum size and weight was recorded for later use. Also analysed
were tri-wall containers which were used for packing short coils
of cable and connectors. Al11 the movement of finished goods is
again carried out by F.L.T., and the results were:

102 movements per day.

The time taken was calculated by takina an average circuit distance
of 800 feet. The total! distance travelled was 81,600 feet per day.
Straight travel time took 3.06 hours.
Stop/starts, 90° turns, and 17 ft/lower added a further 2.74 hrs.,
making a total time of 5.8 hrs/day. This was then increased to
include loadinag and unloading lorries:

8 hrs.per day.

Drum and Case Shop

Drum and case shcr activities being an intearal part of final
operations were aralvsed as follows:

Empty shipping drums are transported into the factory from the
drum and case shop storage area. Log book entries were studied
for this purpose and the results calculated as follows:

Storage to extruders 14 trips/day.
Storage to redrumming 10 trips/day.
Storage to redrum and extruders 6 trips/day.
Storage to extruder (Hydrospace) 2 trips/day.

Total: 32 trips/day.
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4.2.4

This result is however, only the movement of empty drums into the
factory. Within the drum and case shop materials handling daily
routine are e.g. drums to spray booth for painting and stenciling;
old drums to scrap; drum parts to drum and case shop for drum
assembly; housekeeping etc.

Grand Total: 104 trips/day.

Distances were measured and calculated as circuit lengths, times
were calculated using the F.L.T. operational data sheets. The
different circuits with their varying number of turns, stop starts
etc. were totalled and resulted in the following:

Straight travel time 2.3 hours.
90° turns 0.67 hours
Lift/lower, etc. 1.4 hours.
Storage and internal housekeeping 2.0 hours.
Total time taken 6.4 hours/day.

SCRAP COLLECTION

A one week study was undertaken to monitor the number of trips,
type of work and collection areas in handling scrap from around
the factory. A small department outside the main factorv building
handled and accounted for all the scrap collected, and all the
scrap was handled by fork 1ift trucks.

The results of this one week study were as follows:- Ref.Table 9.
Page 43.

The total number of separate journeys made from junk store to
collection areas within the factory and back was calculated and

averaged over the five days. The result rounded up, was:
21 trips/day.
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4.3

Additional to the above work is the following:

Scrap wire coiled for junking in the main shop, Average movement:
12 trips/day.
Total circuits are therefore:
33 trips/day.
Approximately 3 lorries were loaded with scrap each week
and each loading operation took 2 hours. Internal scrap store
work, i.e. marshalling, feeding coiling and bailing machines,
weighing etc. took:
2.1 hrs/day.
This gives an additional fork 1ift truck work time of:
3.3 hrs/day.

The results summarised are:

Wire basket scrap collection 1.5 hours/day.
Coils of scrap from Hydrospace 1.2 hours/day.
Lorry loading work 1.2 hours/day.
Internal marshalling and weighing 2.1 hours/day.

Total time: 6.0 hours/day.

SUMMARISING

Within the above analyses, the total movement of work and the
time taken has been accounted for. The results so far have been
expressed as either the number of trips or Jjourneys made per day
or, the amount of material moved per day or shift, the distances
moved and the time spent on each handling activity.

For the purposes of analyses and justification of further materials

handling projects, the above data hase is now sufficient. Work
flow routing; procedures; volume; and time taken have been covered.
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TABLE 9
SCRAP COLLECTION MATERIAL MOVEMENT

( SUMMARY SHEET)

DAILY AVERAGE OF WEEKLY TOTALS

MATERIAL TYPE COLLECTION AREA NO. OF WEIGHT ALL

BY CODE REF. TRIPS LESS THAN
1500 KG

Insulation and twin scrap 0-M 14 !

Bunched cores I -M 1 "

Cable and test ends G -M 2 "

Fine wire J-M 1 "

Armour wire (galv steel) B -M 3 "

The circuit distances were calculated by pedometer and, usinag the
operational data the time taken was achieved. Below is an example:

Circu’t M-1-M Distance 1088
Average number of trips/day 14
Tota! time taken (includes straight travel

90° turns stop starts etc.) 50 mins
Circuit M-G-M Distance 2240
Average number of trips/day 2
Total time taken 12.70 mins
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5.1

CHAPTER 5

INTERNAL TRANSPORT RATIONALISATION

OPERATIONAL ANALYSTIS

INTRODUCTION

Internal transport within Cable Products Division is solely

carried out by fork 1ift trucks of various shapes and sizes, and,
as mentioned in the previous chapter, is the most economical and
flexible method of materials handling. However, the fork 1ift -

truck fleet suffered the following problems:

(1)

(2)

Excessive age and poor condition of the majority of trucks
(average age 10 years, oldest trucks 24 years]).

The fleet capacity mix did not reflect current or predicted
production requirements (insufficient heavy 1ift capacity
trucks).

The consequences of the above problems were:

(A)

Safety hazards were unavoidable.
High downtime and maintenance costs (£62.5K in 1980}.

Too many trucks to provide a cost effective service.
(42 trucks in total with an average downtime for the major
portion of almost 15%)

It was felt that the above situation was sufficiently bad that all
immediate efforts would be concentrated on the rationalisation of
the above fleet making recommendations to provide the most
economical and effective solution in view of pending product
changes and possible dedicated handling systems. A Project
Appropriation Request (P.A.R.) was drawn up to justify and
recommend the course of action reguired.
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This PAR is included in its entirety in Appendix (7) Page 120. The
remainder of this thesis will endeavour to explain and quantify

the statements, analyses, and conclusions, arrived at in the P.A.R.
document.

Below is a summary of the methods used for The Operational
Analysis.

1 Number and Capacity Mix of Fork Lift Trucks

A Data already available in Chapter 4.0 transformed into
minimum number of trucks required and their capacities
by adding job weight information.

B Extensive discussions with operating/supervisory
personnel.
C Forward projections to ensure adequate cover over the

following planned period using 1980-84 objectives.

2 Simulation Exercises

A Computer simulation for internal counterbalanced
truck utilisation (heavier range).

B Computer simulation for truck downtime predictions
used to estimate additional cover required.

3 Mode of Operation

A Running costs for the three types of fuel. (gas,
electric and diesel)

B Capital cost of the relevant trucks.
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5.2

c Ancilliary equipment required.

D Additional factors - (environmental considerations,
level of maintenance, standardisation and
manoeuvrability).

4 Organisation and Control

A Assess patrolling around circuit as used in computer
simulation.

B Assess 2 way radio - communications.

o Assess manning situation.

SIZE AND CAPACITY MIX OF FLEET

To analyse F.L.T. movements, and their cost relationships, various
methods were assessed. Linear programming was not in this case
applicable, i.e. (Assianment, and transportation methods) due to
the wide range of start and finish points, routes, loads, and
outside influences such as blocked ganoways and breakdowns etrc.
Simulation and basic work measurement technioues such as time and
motion study and analytica! estimating were applicable and were

used as described herein.

The following information was extracted from the Base Data Study
Chapter 4.
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DEPARTMENT HANDLING TIME TIME TAKEN INCLUDING
TAKEN BY F.L.T.'s RELAXATION ALLOWANCE
PER DAY. AND OBSTACLES,
DIVERSIONS, ETC. (30%).

Receiving 2.2 hrs 2.86 hrs
Stores 2.5 hrs 3.25 hrs
Wire Drawing 1.3 hrs 1.69 hrs
Insulation-Stranding 2.05 hrs 2.67 hrs * (plus
additional marshalling)
Stranding - Battening 13.0 hrs 16.90 hrs
Final Operations 8 hrs 10.40 hrs
Drum and Case Shop 6.4 hrs 8.32 hrs
Scrap Collection 6 hrs 7.80 hrs

Two areas which were not covered in the Base Data Study (Chapter 4)
were: The temporary (inflatable) building, used as a rewinding
and storage house, and the outside marshalling, storage and
retrieval of drums. The following data was built up for these
Departments by analytical estimating and discussion with operating
and supervisory personnel:

Air Building 1.1 hrs 1.43 hrs
OQutside Operations 4.6 hrs 5.98 hrs
Total F.L.T. Handling Time 61.30 hrs

This theoretical figure for the handling time per day, must now

be put into context with the practical constraints imposed by the
operating logistics, capacity limitations, cover for breakdowns and
margin for safety. The 30% allowance made above differs from the
50% stated in the Cranfield paper page 114 because the S.T.C.trucks
are not turret trucks. Also, in consultation with the Industrial
Engineering Dept., 30% was a more practical figure based upon work -
study activity sampling within C.P.D., Newport.

* From analytical estimating the additional marshalling content
was proposed at 1.3 hrs/day.
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To complement the available data above, job weight calculations
were made, detailed analysis sheets are included in appendix A of
the P.A.R. document ref. Appendix 7 and also in Table 12, Page 51.
Further investigations were made, to point out the number of
smaller trucks within Departments which were used for internal
marshalling and operational aids. To take account of: the distance
separating various departments; control and organisation; cover for
maintenance; shift patterns etc., the resultant number and capacity
mix was as follows:- Tables 10 & 11, Pages 49 & 50.
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TABLE 10
NUMBER AND CAPACITY MIX OF TRUCKS WITH ASSOCIATED AREAS
(HEAVY RANGE).

ASSIGNED AREA NO. OF CAPACITY TYPE
TRUCKS

Receiving

Wire Drawing 1 10,000 1bs. C/B

Stores

Insulation Lines 1 6,000 1bs. C/B

Terminating

Maintenance 1 4,500 1bs. C/B

Junk Stores

Stranding

Sheathing 1 10,000 1bs. C/B

Armouring

Test and Repair

Final Inspection * ] 6,000 1bs. c/B

Redrumming

Battening * 1 8,000 1bs. C/B

Shipping

Drum and Case Shop 1 6,000 1bs. C/B

Hydrospace 1 15,000 1bs. C/B

General Site 1 6,000 1bs. C/B

Outside Operation 1 8,000 1bs. C/B

Air Building 1 5,500 1bs. (/B

Spare 1 8,000 1bs. C/B

Total Large Capacity

Trucks 12

* Required to work double shift.
Note: C/B is counterbalanced.
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TABLE 11
NUMBER AND CAPACITY MIX OF TRUCKS WITH ASSOCIATED AREAS
(LIGHT AND MISCELLANEOUS RANGE)

ASSIGNED AREA NO. OF CAPACITY TYPE
TRUCKS

General Store 1 2,240 1bs. Reach

Stranding, Test and

Repair 2 3,000 1bs. Stacker

Compound Store 1 3,000 1bs. Reach

Insulation Lines,

2,240 1bs. Trucks
13,200 1bs. Crane
4,500 1bs. Flat Bed

Outside Operations

Twinning/quadding 1 3,000 1bs. Reach
Junk Stores 1 3,000 1bs. Reach
Wire Drawing 1 3,000 1bs. Stacker
Terminating 1 2,240 1bs. Pedestrian

1 600 1bs. Trucks
Garage 1 3,000 1bs. Pallet(Flat Bed)
Admiralty 1 150 1bs Hook

1

1

1

Receiving
General and
Maintenance 1 205 1bs. Hook Truck

Spare 1 3,000 1bs. Stacker
Total Small

and Miscellaneous

Trucks 16

Note: Stacker and reach trucks are illustrated and identified in
the P.A.R. Document, Appendix (7).



JOB WEIGHT CALCULATIONS

TABLE 12

631 9 SbOC

820¢

p¥8L 7 SL8C
60%
8e0¢e

00¢
002

S831L
152 7 ¥8E

8561
06E
LE9
LE9

96l
12414
S061L
01
L12e
86zl
0L

£9L1
SbS1
oozt
6L

£8g¢€
J74%
9991
0LEL
L6

“1HII34
vioL

$00°0

ozL'o
ozL'o
920°0

81070

14THS
Y3d SWNEQ

H

=| =
(] ]
<!

|

x
'
o

1
—

499999494994999

=
o
o

o
)
w

- - Se088a8 _

‘H'2°0 ®'

NO11d1¥3S30
A3Nynoce

195

SLPL § 5662
v162
9L

001z ¥ 0Sbb

€vs
692
096
S0¢L
Sivl
X144
6602
vebl
6vee
Sb8 % 6091
18y 7 206

6932 ¥ 2922
€592

00ce
001z
00SL
006y
00L%
059%
052

0591
0SLE
oovl
00

005

0001
ool
00sl
00b

0oLl
000t
006

00/

000L

IHII3M
wi0L

stL'o

$E0°0

S10°0
§20°0

v0L°0
9€0°0
250°0
12070

1zrro
Ly1°o
20°0
6£0°0
81070
14IHS

Y3d
SHNUa

@
0
o

AU 9494094944999 9 _ _wensuauoduses $d¢idéw _ _

4 - 9
NOI1d1¥3S30
A3ngnoc

0002
0Sve

8
@
~
-
o
~
o~
o~

609
SL0L
506
opcl
L5ve
259
Evee
¥b8 % LO9L
989 ¥ 22El
€22 % 5l

0802 % 022
695

1HOI31
104

£08°0

o o 0 MR e 0 o N B

1nii§iiﬁ!iiiil!l@l!lﬂlji!!ﬂl!tﬂiﬁlji EymsEN

'4°3

&

L3THS zo_hmhxumuo_

Y3d SWNYa

>uzz=oa_

055
S50l
L9601

002
0ot

6105
62LE

00k
£0€
ocy

00b
LSS

68¢

92¢
LS
62y

065¢
sele
5591
282l
1642
261l
S69€
v58

€5b2 ¥ Sebl

Lol ¥ EvbE
9bLl 9 Lvbe

£bh2 7 8261

€5bZ ¥ SE6L
€912

JULIEL

w101
R

210°0
£00°0
£10°0

602°0
slo'o

€00°0
600°0

S10°0

810°0
9Lb*0
€L0°0
8v0°0

szL'0

$00°0
£10°0
§l0°0
¥20°0
S10°0
S10°0
€L0°0
2100
010°0
020°0
210°0
810°0
250°0
120°0
v00°0
90°0
9b2°0
9gL'0

L4IHS
Y3d SWNYQ

‘RO

" NO1Ld1¥2530
A3N¥NOC

S05
1134

89v2 7 28YC
8CLL
oglL
668
LSL
oeLl
ashl
L9EL
o6zl
615
668
6ELL
615
8s¢LL
Lavt

85t
£5€

*1H913M
aviol
R |

“H*>:0

4 Y3,

£00°0

5v0°0

500°0
§80°0
8t0°0
69270

14108
¥y3d SWNya

He 4

csevsssassnstacsncenacsasntens SHNIARUIRIDIOONLY

L

.:.u.f‘

NOI1d1¥]S30

e
‘H - @
‘H- T
*H*2 T

A3Nygnoc

n

1l
edne

s



T mmm  ev—— S— S— e—

Projections.

Communications with Operating Personnel took the form of extensive
discussions with arid 1ogging of the various comments made by any
and every fork 1ift truck driver, the battery attendant, and those
fitters and electricians involved with the fleet. (6)(8)4&(14)

Some of the more relevant comments were:
(a) Truck capacities in certain areas were insufficient.
(b) Safety hazards due to above.
1. Operators as well as the truck driver sitting on the
back of trucks to add to counterbalanced weight with

the truck bouncing up and down while in motion.

2. Excess wear and tear on all working parts due to
operation over the rated capacity.

(c) Safety hazards due to lack of truck maintenance and
reluctance by shop supervision to release trucks as:

1. Inefficient maintenance resulted in long periods of
truck downtime.

2. Inability to manage without the use of a truck for
which there was no replacement.

(d) Poor visibility and manoeuverability of certain makes and

models.

(e} Trucks being used until their batteries were flat, instead of
the recommended number of working hours per day. Other
trucks being used for double shifts with only a short fast
charge in between.
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(f) Insufficient operational trucks to maintain handling
continuity especially the heavy 1ift capacity trucks.

(g) In some areas, the truck was either not sufficiently
equipped to tackle the job being undertaken, or the wrong
truck type was in use.

A11 the above points were discussed with Supervisory Personel;
both truck supervision and supervision within the departments
being serviced, so as to separate the moans and groans from the
legitimate points. A number of the above points reappeared during
the analysis of choice of supplier in the following sections.

A1l these points contributed to the final number, capacity mix,
operating area and optional extras required to undertake awkward
or special operations effectively. A close look at the product
mix and level of business in future years (illustrated below) from
the 1980-84 Business Plan, provided the finishing touches to the
planned total fleet characteristics. However, standardisation on
capacity mix and the analysis of rent or buy, yet to be carried
out, were also major factors in recommending the fleet size to
cope with current and predicted workloads.

YEAR B.P.O. % Increase/ Total % Increase/
*(MCM's) Decrease *(MCM's) Decrease

1980 872 1.5 1757 2.4

1981 885 -1.0 1799 0.9

1982 876 0 1815 2.1

1983 876 0 1853 1.4

1984 876 1879

Total 4385 9103

Av. = 877/yr Av. 1820.6/ yr

0.6% increase in second 3.6% increase in second

year only year only

* (MCM's) = million conductor metres.

B.P.O. British Post Office.
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5.3

SIMULATION EXERCISES

“The primary purpose of conducting simulation studies is to learn
the most about the behaviour of the system being simulated for the
lowest possible cost. To do so, we must plan and design carefully
not only the model but also how it is to be run or used”".

Shannon R.E. (2).

The two main reasons for conducting the simulation exercise were:

1. To provide a comparison for the previously calculated number
of trucks required. (Counterbalanced trucks only).

2. To explore rapidly the effects of various system options.

To begin, the simulation model must be designed with realistic
operating rules. In consultatior with work study, it was found
that a simulation model was being written in order to provide a
fork 1ift truck driver bonus scheme. Analysing the design and
operating rules for this simulation model illustrated that with
some modification it could be used adequately to propose the number
and capacity mix of all internally operated trucks. Therefore, one
starts with a simple model and attempts to move in an evolutionary
fashion towards a more elaborate model that reflects the complex

situation more clearly.

One of the main operating rules did not simulate current
conditions; however, it was necessary, in order to run the
simulation at the cost and in the time required. This was the
circuit, illustrated in Fig. 7. page 55. The following pages
illustrate and explain the simulation programme and its results as
they existed prior to modification which then included stores work
and job weights for truck capacity simulation. A flow diagram
was produced for the main truck simulation and is illustrated in

Fig. 8, Page 61.
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A study was made of the shop floor fork truck activity, recording
the number of trips witnessed from one section to another; along
with the dwell time at each section for each type of trip (26)(27)
(28) & (31). Studies were also made of truck speeds in the
factory.

From the above studies, the following information was derived:

1. The probability of a job needing to be transported from one
section to another.

2. The associated dwell time of any such trip.

3. The truck running speed and hence journey time between
locations.
4. From information on machine shift working, probability

tables for afternoon and night shift working were derived.

Given the above information, the first requirement for simulations
(i.e. historical data) is met. The reaquirement for random numbers
can be met by the computer. This leaves the sole reauirement of
operating rules.

These were fairly simple to formulate, after the basic assumption
that any truck which is empty will take any job available on the
section it is passing, i.e. an empty truck will pick up a job, and
after the associated journey and dwell time have elapsed will
become available for a further job in the destination section.

The disadvantages of the circuit principle were that all trucks
when unloaded looking for a job would patrol the circuit which
would require every operator to be familiar with the whole site
and all jobs, their identification and destination. Also, the
capacity of trucks must be suited to the job weight, and, the
sending of all trucks around areas of heavv and light jobs would
create a less efficient service than concentrating trucks in their

suited areas.



However, ~ "Any set of rules for developing models has 1imited
usefulness at best and can only serve as a suggested framework or
approach". Shannon R.E. (2)

The above programme was now modified to include the job weights
previously calculated by splitting them up into specific bands
relating to the mix of trucks required. At this point the
standardisation of truck capacities had to be considered. Once
the bands had been decided, the probabilities of the various
weights were calculated. These probabilities were then added to
the simulation programme at the point of job generation. Stores
work was also added to the simulation using base data job
frequencies and the weight calculations as above.

Numerous simulations were run to achieve an optimum capacity mix
of trucks with high sensitivity (low number of jobs waiting at any
time). A sample printout is illustrated in Figs. 9 and 10, Pages
62 and 63, with the format and representation explained thereafter.

The remaining problem was, how an empty truck in an empty section
would find work. For the purposes of the simulation, it was
decided that empty trucks would cruise the factory according to a
fixed route "looking" for work. ref. Fig. 7, Page 55.

So according to the above rules a programme was written to
simulate fork truck activity from 6 a.m. until 6 a.m., reductions
were made for start up, close down, and tea breaks (30 mins. per
shift) giving a total run time of 1350 minutes.
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Number of

Trucks 6 6 6 6 6 6 5
Truck

Occupations (%) 86 79 80 88 85 84 91
Total Jobs 715 714 697 719 712 707 679
Average number

of jobs

waiting per run 11 5 6 9 9 9 27
Jobs left at

completion 1 1 2 4 4 2 10

It can be seen from the above results that with 6 trucks working
on the circuit principle there is always 1 or more jobs left at
the close of simulation. Also, the average number of jobs waiting
per run increases quickly if less than 6 trucks are used.

Print Out (ref. Fig's. 9 &10, Pages 62 & 63)

Columns 1-16 (A-P) represent the identified sections within the
factory. (See below and fig. 7)

The next columns (1-6) show information regarding truck activity.
A number in the column shows that the truck is lToaded, and the
number itself is the destination of the iob being carried. A pair
of letters, indicate unloaded, and show the area of the factory
the truck is cruising in.

The final column is printed as a araphical representation of the
number of iobs waiting. The integer being the number of minutes
into the simulation {from 6.00 a.m.) and the mantissa, the number
of jobs generated during the previous 15 minutes.
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Section ldentification

Designation

(R)
(B)
(C)
(D)
(E)
(F)
(G)
(H)
(1)
(J)
(K)
(L)
M)
(N)
(0)
(P)
(Q)

W 0O N O O W N =

- e e S b b e
A N p Wy = O

Main Machine or Activity

Francis Shaw Extruder

Armourers

H.V. Test

TXE4/Braiding

Redrum/Battening

Shipping

Extruder Take Up

Extruder Supply

Crum Twisting

Insulation Lines/Wire Drawing and Stores
Receiving

Air Building

Junk Store

Hvdro ExtrusionMailtefers

8 Bay Strander

18/12 Strander

Hydrospace Terminating. (Inserted in
cruise pattern due to excessive distance
between air buildinag and junk store)

The numbers under sections 1-16 represent iobs aenerated:

Units =
Tens =
Hundreds =
Thousands =

The column of

Jobs of 0-4,000 1bs.
Johs of 4-6,000 1bs.
Jobs of 6-8,000 1bs.
Jobs of 8-15,000 1bs.

numbers in brackets represents the number of iobs

waiting in that minute and is a total of all the 16 sections. The
rows of numbers at the bottom of the results represent in turn:
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The number of jobs in each different weight band generated
in the corresponding sections, and the totals. (These
weight bands i.e. job weights are 0-2000 1bs; 2-4000 1bs;
4-6000 1bs; 6-8000 1bs; 8-10000 1bs; and 10-15000 1bs).
The total number of Jiobs generated in each section.

The average waiting time for jobs in that section.

The longest waiting iob in that section.
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The conclusions drawn from the simulation runs were as follows:

A1l jobs were handled adequately with 7 trucks of the following
capacity mix:

1 x 15,000 1b )
1 x 8,000 1b )
1 x 6,000 1b )
4 x 4,000 1b )

A1l internal operation

Trucks not covered by the simulation runs, within the
counterbalanced category, and required from the base data
calculations were:

1 x 8,000 1b Outside operations
1 x 6,000 1b Drum and case shop
1 x 5,500 1b Air building (internal)

Due to the nature of the 15,000 1b capacity truck, (i.e. specially
adapted and originally bought with the intention of operating
solely within the Hydrospace Area and for very heavy lifts,
equipment etc.) this truck was deleted from the analysis and
replaced by an additional 10,000 1b. capacity standard truck.

Thus the end result of the simulation exercise in number and
capacity mix of counterbalanced trucks was 11 trucks in total
excluding any spares for maintenance and of the capacity mix above.
Without going into depth on the requirement for maintenance cover
which is covered in the following sections, to allow 1 spare -
counterbalanced truck as has been done in the previous calcuiations
gives the same total of 12 trucks.

The capacity mix is different, however, because no allowances have
yet been made for standardisation and future job weight
predictions. The previous calculations pages 49 & 50, do take
this into account and are the results of combining information
already available with the information gathered from 1 & 2 below:
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1. Extensive discussions with operating/supervisory personnel.

2. Forward projections to ensure adequate cover over the planned
period using 1980-84 objectives.

COMPUTER SIMULATION FOR TRUCK DOWNTIME

The initial objective of truck downtime calculations was to
superimpose a programme into the original simulation programme.

The expected operation being: a simulation programme which would
generate jobs and their weights in the various shop sectors; draw
from a pool of suggested trucks in order to maximise handling
efficiency while including the generation of fork 1ift downtime,
according to the calculated probabilities.(27)(31) However, due to
the constraints mentioned previously: cost and time, and the
smaller reach and stacker trucks not having been included in the
original simulation, it was decided to approach the Computer
Department at the Polytechnic of Wales. It was agreed that a
member of the Computer Department would write a separate programme
to simulate the occurrences of all fork 1ift truck breakdowns, and
subsequently the length of downtime. The shift patterns and
operating hours used in the main simulation programme would be used
but, instead of simulating downtime against a truck working to the
pattern and efficiency dictated by the main programme; this
exercise would simulate downtime against continual operation

within the shift patterns.

Shown in Fig. 11, Page 66 is a flow diagram, drawn to aid the
programming of truck breakdowns and downtime simulation.
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OPERATING RULES

A fleet of trucks would be specified to act as a pool, the
capacity mix and exact number required being those suagested
within the previous sections. Added to this would be two or three
spare trucks, either new or the best of the existing fleet trucks.

Simulating daily time periods would then illustrate the need for,
and number of, extra trucks required over and above the previously
suggested fleet size. The need here, represented the
experimenter's analysis of the number of occasions and duration,
extra trucks were required: thereby assessing the alternative of
not replacing a spare truck when a main fleet truck was brokendown
for short periods. This illustrates the fact that:

"Simulation models are incapable of generating a solution
on their own in the sense of analytical models; they can
only serve as a tool for the analysis of the behaviour of a
system under conditions specified by the experimenter".
Shannon R.E. (2).

Data Collection

The following data was reauired for the simulation proaramme to be

written:

1. Historical maintenance figures for 1980 analysed to produce
each trucks percentage downtime for that year.

2. Analysis in depth to identify each separate occasion per
truck and the lenath of time out of service.

3. Probability tables for each truck depicting initiallv the
1ikelihood of a hreakdown, i.e. the number of separate
occasions broken down as a percentaae of the total number of
working days. ref. Table 13, Page 70.
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4. From the above percentages, further tables are built up
illustrating the probability (when broken down) of a certain
period of downtime. ref. Table 14, Page 71.

5. With the above probabilities calculated, the cumulative
probabilities will enable the data to be simulated using
random number generation by the computer. Detailed analysis
sheets are shown in Appendix 8.

We now have the data in the form required to produce a simulation

model. The following is an explanation of the detailed sheets
illustrated below.

Given that the probability of a truck being down was calculated
to be 30% and the following table represents the probability of
different downtime periods:

Downtime (days) 1 5 10
Actual Probability .2 .6 .2
Cumulative Probability .19 .79 .99

The above cumulative probabilities represented only the 30%
downtime as 0 - .30 was the proportion broken down while .30 - .99
was the proportion working. Therefore if we required the
simulation to work quickly and easily one random number generation
would be sufficient to stipulate truck up or down, and if down for
how long. The above probabilities were therefore converted as

follows:

.99 refers to 30% likewise .79 becomes .79 x .3 = 0.24
.99

and similarly .19 becomes .19 x .3 = 0.6
.99
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Thus the complete probability or random number table would be as
shown:

Downtime Uptime
Downtime (Days) 1 5 10 0 0 0
Random Number 006 024 030 100 100 100

Various simulations were carried out to:

(a) Identify the best suited old trucks to retain in the main
fleet and:

(b) To simulate the continual operation of this fleet by drawing
from a pool of the remaining best trucks/or new trucks.

This exercize indicated the total number of trucks making up the
recommended fleet. The higher the percentage of old trucks
retained in the fleet the higher the number of spare trucks
required, and vice versa. The final number and capacity mix was
chosen with suitability, maintainability, reliability,
standardisation and cost as the main concerns. The results
indicated that 1 new spare counterbalanced truck and 1 old spare
reach truck would adequately cover for predicted maintenance
levels while keeping the total fleet running costs to a minimum.
An example of the computer runs is illustrated below. ref. Fig's.
12 and 13, Pages 72 & 73.

N.B. New trucks were simulated by using the maintenance
history of the most efficient truck on site.
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5.4

MODE OF OPERATION

Analysis of the motive power options was undertaken for the
following two reasons:

(R)

(B)

To recommend the optimum choice of gas, diesel or electric
for the S.T.C. situation (to include cost and suitability).
(11)(12)(13)(22) & (24)

To estimate the fuel (and any additional) costs for each
option in the detailed discounted cash flow (D.C.F.)
calculations. ref. P.A.R. Appendix 7.

Considering (A), an annual comparison was made between the Gas,
Diesel and Electric options for the total new truck compliment.

For ease of calculations, all the trucks were assumed to be of
8000 1bs capacity and, as an initial D.C.F. calculation (ref.

Table 17, Page 94) indicated advantages for the rental option,

rental rates were used in this comparison. The following

calculations were made:

1.

Rental rates {(inclusive of maintenance) for the trucks.

Rental rates for the additional equipment (i.e. bulk storage
tanks for gas/diesel and a pump) with spare batteries for the
electric option.

Estimates based upon actual costs currently incurred by
S.T.C. on the three fuel types, (from Purchasing) leaflets
available from the Electric Vehicle Associatior and,
information gathered on attendance at a Seminar relating to
electricity costs and the future of electricity held at the
South Wales Electricity Board.

Considering (B), the detailed cost comparison is, as mentioned
above, illustrated in the P.A.R. Document (Appendix 7), but a brief

description of the calculations which made up the fuel costs and

the final result including additional factors considered are shown

below.
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A Gas
Gas Refill £7.50
Average use per day - 12 refills £90.00
Assuming a 6 day week, 46 week year,
annual cost is: £24,840.00

B. Diesel (Gas/0i1)

The formula for the consumption of diesel per working day
was: (0.4 1b per brake horse power per hour, multiplied by
the horse power of the engine, multiplied by the hours per
day) divided by the average usage, divided by 8 1bs of fuel
per gallon. This gives a result of:

8 gallons per day.

The present cost of diesel - 15.3p per litre or 70p per
gallon, therefore, the cost per truck per day is:

£5.60
* Total cost per day: £56.00
Annual cost (based on previous assumptions) £15,456

C. Electric

The formula for power calculation was:

[The number of cells in the battery multiplied by ampere
hour capacity of battery multiplied by discharge level and
efficiency factor, divided by 1000 W giving Kilowatt hours
(KWH)]. Assuming an 80% discharge, the factor to be used
was 3.2, i.e.
36 x 486 x 3.2 = 56 KWH
1000

* Includes 2 trucks on 2 shift operation.
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(1 KWH = 1 unit of electricity) at 3.1 p per unit, 56 KWH

= £1.74 per truck per day therefore:

* Total cost per day £17.40
Annual Cost (Based on above assumptions) £4,802

With reference to Chapter 7 in the P.A.R. Document, Appendix 7, the
total annual cost for each option (points 1,2 & 3 Page 74) was:

Gas £65,608
Diesel £56,224
Electricity £55,474

The additional factors for consideration are compared in a table
within the P.A.R. Document, Appendix 7, but the considerations
themselves were:

Manoeuverability

Toxic Fumes

Downtime for maintenance
Noise level

General acceptability

Thus the overall conclusion based upon cost and additional factors
was electric trucks for internal operation and diesel for outdoor

operation.

Corsidering (B) again, the above formulae were now appliec to all
those trucks proposed within the options compared in the
discounted cash flow calculations. Thus, instead of the 8 x 8000
1b example, the actual number and capacity mix of new and old
trucks in each option was estimated for fuel usage and cost. This
was based upon all electic trucks with the exception of the one
15,000 1b capacity old truck to be retained which was gas and the
one new diesel truck recommended for outdoor cperation, from the
previous conclusions. These figures are illustrated within the
main D.C.F. calculations in the P.A.R. Document, Appendix 7.

* Includes 2 trucks on 2 shift operation.
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5.5

ORGANISATION AND CONTROL

The circuit principle used in the simulation exercise was studied
in detail but, for the reasons stated previously, (operator
familiarity with a vety large variety of jobs and duties, and the
inefficiencies associated with sending trucks of varying capacities
around areas of varying capacities and job generation frequencies)
this would prohibit an effective service. Benefits were to be
gained in truck utilisation, however, "High utilisation of trucks
would not necessarily be an optimum solution to minimising costs of
materials handling; but sub-optimal, due to the increase in W.I.P.
and possible production delays". Sims E.R. (1).

Various methods of control of fork 1ift truck activities were
assessed, (30) these being explained in the P.A.R. Document,
Appendix 7, relating to:

(a) Radio communication systems ( 'Inductive loop' and ¥ree -
radiation ‘).

(b) Light system by key locations.

(c) Shop floor work marshallers.

(d) Current system of shop floor despatchers and supervision.

The outcome was that the present system should remain, with more
effective supervision. To change too many variables simultaneously
would be dangerous. Further to the implementation of the
rationalised fleet and the changes in maintenance; manning; and

people becoming accustomed to these changes, the options above
would be re-evaluated.
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It is pointed out in the P.A.R. Document that the proposed F.L.T.
rationalisation does not require any reduction in the number of
fork 1ift drivers. Previous to this project, during 1979-80, the
fork truck manning level had been reduced by 23%, however, a
future possibility would be the integration of overhead gantry
drivers into the fork truck driver pool, at least on a part time
basis. This will also be investigated at a later date.

Table 15, Page 79 is a copy of the fork 1ift truck supvervisor's
organisation plans for counterbalanced trucks. The smaller reach
and stacker trucks are organised by each supervisor in their
respective Departments.

Within the reorganisation, certain trucks and their chargers were
re-positioned to enhance a more efficient service. The distances
from the working areas were reduced, but not to such a degree that
this caused decentralisation from the purpose built charging house.
With safety always a prime concern, the proposed two new stacker
trucks would be housed and charged in an annexe off the insulation
line area, together with LT 211, the oldest of the retained trucks.
These would be the trucks most susceptible to damage from daily
travelling between their work areas and the battery house, where
the road surface was very poor and too rough for small trucks.

A1l the new trucks proposed, other than the above two, would be
charged within the battery house. Of the older trucks retained,
all would be charged in the battery house with the following
changes: LT 162, (retained for operation within the wire drawing
area and charged there), to be charged in the battery house;

LT 179 (retained for operation in the junk store), to be charged
in the junk store and LT 180 (retained for operation within the
terminating area), to be charged in the terminating area.

-78-



TABLE 15

TRUCK DESIGNATIONS

Area 1

Truck Capacity Manning

Receiving
Wire Drawing
Stores
Tandem Lines
Terminating
Maintenance
Junk Store

—
b g

10,000 1bs 3 x dayshift
6,000 1bs
4,500 1bs

—
x X

Area 2

Stranding
Extrusion
Armouring

Test Repair

Inspection
Redrumming

Lagging
Shipping

Drum and Case

Composite Cables

General/Site

1 x 10,000 1bs

* 1 x 6,000 1bs 2 x morning/
nights
3 x double
dayshift

3 x dayshift
* 1 x 8,000 1bs

1 x 6,000 1bs

1 x 15,000 1bs

1 x 6,000 1bs

The above excludes:

1 x 8,000 1bs diesel for outside operations.
1 x 5,500 1bs for the air building.

* Battery changes daily 1 x 1,000 1bs

1 x 6,000 1bs
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The question of maintenance remained an industrial relations (I.R.)
problem as there were talks outstanding between the Union and
Management regarding working arrangements and future Management
plans (fears of redundancies). The conclusions to date had
reflected the need for a rental agreement inferring that the
maintenance would be taken up by the proposed supplier. In fact,
the likely recommendations would include the maintenance of the
total fleet, new and old trucks within the maintenance contract.
However, due to the above I.R. situation, the chances of acceptance
by Cable Products Division (C.P.D.) Management regarding this
proposal within the recommendations were slim. Decision Tree
Analysis (7) was used to illustrate the options open with the
probable pitfalls/benefits shown in Fig. 14, Page 81.

An additional part of the organisation for the rationalised F.L.T.
fleet was a plan of action for future years. This would ensure
that of the older trucks kept in the fleet, none were used after
their economic / useful lives and that any business changes and/or
changes in methods of handling were accommodated. To this end a
replacement plan was suggested, illustrated on Page 82, primarily
to continually update the older trucks retained.

The method of acquisition of the replacement trucks need not be by
that proposed in the main P.A.R., but subject to review,
considering all options and their merits at the time of
replacement.
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The following is a 1ist of the old trucks to be kept (requiring
gradual replacement) illustrating their age and condition.

1.D. Type Counter- Capacity Date of Condition
balanced 1b Purchase
or Reach/
Stacker
LT 213 Electric Reach 2,240 1979 Good
LT 216 Gas c/8 15,000 1979 Good
LT 161 Electric C/B 6,000 1974 Fair
LT 196 Electric C/B 4,500 1976 Good
LT 179 Electric Reach 3,000 1972 Fair
LT 211 Electric Reach 3,000 1972 Fair
LT 143 Electric Reach 3,000 1973 Fair
LT 162 Electric Reach 3,000 1974 Fair
LT 178 Electric Pallet 3,000 1977 Good
Ark - Electric Flat Bed Fair
Royal (Receiving Dept.)
Ark - Electric Flat Bed Fair
Royal (Cleaning Dept.)
Diesel Coles 13,200 1b Fair
Crane

From the knowledge of the above trucks ages and conditions, the
most practical option for replacement would be 3 trucks per annum
to commence March/April 1983 and to continue until the end of the
proposed project on the new trucks from the P.A.R. (i.e. March/
April 1986). At this time, the fleet as a whole will require
review for future business plans. The choice of trucks for
replacement each year, should be based upon the age and condition
of that truck reflected in the maintenance histories and
predictions.

The budgetted costs for the replacement of 3 trucks/year would be:
£90K p.a.
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CHAPTER 6

INTERNAL TRANSPORT RATIONALISATION
COMMERCIAL ANALYSIS

6.1 INTRODUCTION

A commercial analysis was undertaken to complement the operational
analysis for the presentation of a complete project. 1i.e.
recommendations on operational and financial criteria. The
commercial analysis encompassed the choice of supplier and the
method of aquisition of trucks, including a discounted cash flow
analysis based upon a 4 year planned period. (9)(10) & (23)

Below is a summary of the methods used for commercial analysis.

1. Choice of Supplier

A. Truck suitability and cost.
B. Degree of standardisation.
C. Service provided and guarantees.

2. Method of Aquisition

A. Suppliers' quotes for the various options and also, sale
of redundant trucks.

B. Maintenance costs from historic records for retained old
trucks.

3. Financial Comparisons

A. Discounted cash flow calculations over the comparison
period.
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6.2

CHOICE OF SUPPLIER

The prejudgement of supplier in the D.C.F. Section was covered by
the author as a matter of convenience but the real test was to
obtain demonstrations and give the fork 1ift truck drivers the
chance to try and comment on each truck type and supplier. (5)

Some of the factors considered in the analysis were:

(a) Truck suitability for its intended job.

(b) Flexibility for use in other areas suited to its capacity.

(c) Price

(d) The after sales service, maintenance contract and expected
downtime.

(e) Number of engineers in the immediate vicinity, location of
nearest spares and service depot.

(f) British or foreign manufacture of trucks; supplier security.

(g) Standardisation on total fleet.

(h)  Operator acceptance.

(a), (b) and (h) were covered during the demonstrations and are
summarised in two tables, one within the P.A.R. Document, Appendix
7, the other below Table 16, page 85 summarising the author's and
truck drivers' opinions. There were 6 major suppliers in the
demonstrations received, these are stated in the P.A.R.

For the cost comparison, all suppliers were asked to quote for a
standard 6000 1b capacity electric fork 1ift truck and these are
also illustrated in the P.A.R., Appendix 7.

It should be noted that the choice of supplier was not analysed
solely within this exercise, but throughout the project. While
analysing the rental/lease options, it was noted that Lansing
Bagnall showed the most willingness to suit S.T.C. requirements.
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TABLE 16

SUPPLIERS

ATLET

OO0

CLIMAX
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OO
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OO

OO

HYSTER

O10]0
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OO
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OPERATOR ACCEPTANCE

AFTER SALES SERVICE
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6.3

METHOD OF ACQUISITION

The choice between capital purchase, rental, lease and the
variations within these main three categories had to be evaluated
over the planned period of 4 years. (Chosen because 4 years was
covered by the Business Plan and Electric Truck Battery warranty.
It was also a suitable period for depreciation calculations, and a
standard period for rental/lease agreements.) (3) & (55)

Although choice of supplier plays a leading role in the
calculation of method of acquisition, it was decided that
initially, one suitable supplier would be chosen purely to receive
comparative quotes on the same equipment specification for the
main choices above (i.e. rent, purchase and lease, although
calculations were also made on deferred capital purchase as a
separate option.

It was apparent that a strong justification would have to be
provided, for either rental or lease due to the preference for
capital purchase by S.T.C. Financial Directors in Headquarters
at that time. Because of this, the Tist of suppliers was briefly
analysed for all factors relating to the project in order to
provide the most favourable rates. Consequently, the figures for
the method of acquisition which proved most economical, and was
approved, would hold true on submission of the final

recommendations.

The method of analysis for this comparison over the 4 year period
was discounted cash flow. A1l the contributing factors (e.g.-
capital cost; rental/leasing rates; maintenance options and

costs; tax and tax relief; sale of old trucks etc.) had to be
calculated. Other factors which had to be taken into account were
flexibility for business and method changes. This is mentioned
here because, whichever was the optimum choice; rent or lease was
proposed for the smaller reach and stacker trucks. This was due to
the pending project entitled "Automated Bobbin Storage and
Retrieval" which, if implemented, would eliminate the need for a

major portion of these smaller trucks.
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Quotes were received from many suppliers who could supply the
truck specifications required. The main 5 suppliers' quotes
[i1lustrated in the P.A.R. Document (Appendix 7)] provided a cost
comparison on an equivalent 6000 1b. capacity counterbalanced
truck. This illustrated Lansing Bagnall as the cheapest option.
However, quotes had to be received for the complete range of trucks
which could be required. The results of these quotes also pointed
towards Lansing Bagnall as the cheapest option, being able to
supply all the truck specifications required, which aided the
standardisation plans. The two leading suppliers Lansing Bagnall
and Coventry Climax were also asked to submit comparison quotes
illustrating lease and rental options over a 4 year period. Again
Lansing Bagnall's rental option appeared the cheapest and the most
flexible for STC in terms of pending business and method changes.
Also illustrated in Appendix (7) are the two comparative quotes
from the above suppliers; Coventry Climax proposing a 4 year
lease agreement, with benefits to be gained from the options open
at the end of the lease. Lansing Bagnall, proposing a rental
contract, (the main difference being compulsory maintenance by
Lansing) again 4 years and also with benefits for further years
rental. The quotes received were used as input to the discounted
cash flow calculations as was the estimate of revenue to be
realised from the sale of redundant trucks.

It has been mentioned, that before this project there were 42
trucks in the fleet, the intended number in the rationalised fleet
is 28. Included in the 28 are 12 new trucks currently proposed
which results in 26 trucks to be disposed of. The disposal list
(with book values) is illustrated in the P.A.R. Document (Appendix
7) alongside the Recommended Disposal Plan.
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Within the deferred purchase option, the disposal plan was altered
to suit the requirement for additional trucks and cover for
maintenance while the total compliment of new trucks was being
aquired. Within the rental or lease agreements, the Disposal Plan
was for sale of all trucks as soon as possible, from day one.

Maintenance Costs from Historic Records for Retained 01d Trucks

—— e c——— — — — — — —— — — — — —— — —— — —— —— — ——

The maintenance cost breakdown served two purposes for this
proiect.

1. To substantiate the justification for a new and rationalised
fleet.
2. To substantiate the need for contract maintenance as opposed

to own maintenance.

As mentioned at the beginning of this Chapter, 1980 maintenance
costs at 1981 prices taking 15% average inflation was £62,500. To
il1lustrate the cost of maintenance over past years and to project
the maintenance costs forward for the "do nothing” situation, a
graph is provided, Fig. 15, Page 91.

Also illustrated is the cost per truck actua® and predicted, such
that proportions of the data can be used for partial fleet
retention. On page 89 is an example of the method of data
collection for the figures in the graph, where the maintenance
costs for fork 1ift trucks were extracted from each years accounts

ledgers.

Detailed analysis was undertaken to identify the actual trucks
and their periods of downtime which occurred during 1980. The
results being that only 28 out of the 42 trucks were major
contributors to the maintenance costs. This was due to the
number of smaller and simpler trucks included in the fleet which

required no maintenance.

-88-



TN S S e S — —— — — — — —— — —— Su—

(Obtained from actual figures available on 1980 ledger under the
following sections):

Manufacturing (Lines 513 and 773 on 510 Prime A/C)

Own - #4113 ) gpop service Trucks
Purchased - £3,210 )

Shipping (Lines 513 and 773 on 550 Prime A/C)

Own - £15,199 ) Main F.L.T. Fleet of

Purchased - £ 5,557 ) counterbalanced trucks

Internal Transport (Lines 513 and 773 on 550 Prime A/C)
Own - £4,492 ) F.L.T.'s of all kinds

Purchased - £20,916 ) around C.P.D. Site
Total Maintenance for fork 1ift trucks 1980

Own £23,804 )
Purchased £29,683 ) (Labour, Burden plus materials)
Combined £53,487 )

Maintenance records for work carried out in 1980 indicate that 28
machines carried almost all the cost. The following layout
suggests the probable split:

Counterbalanced Fork Lift Trucks 4,000 1bs Plus
(Labour, Burden and Materials included)

£37,997 for 1980
Number of Trucks in Count = 19

Average maintenance cost/truck for 1980 is: £2,000/truck/year.
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Shop Service Trucks (Reach and Stacker Trucks)

£15,490 for 1980

Number of Trucks in Count = 9

Average maintenance cost/truck for 1980 is: £1,720/truck/year.

Counterbalanced Trucks

Average age of fleet of 19 = 9 years

Shop Service Trucks

Average age of those causing trouble (9 trucks) = 9 years.

N.B. In general the present fleet of F.L.T.'s has not had any
major overhaul or refurbishment, thus the cost of
maintenance per truck is symptomatic of the age of that
truck, within the C.P.D. environment.

From the above results, maintenance costs for the options covered
in the discounted cash flow calculations were forecast. The
analysis also provided supporting information for the proposed mix
of trucks to be retained within the rationalised fleet.
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6.4

FINANCIAL COMPARISSONS

T —— o — — — ——— S—  Ga— — — — — —— ——— Sm— tprm—— —— —

An initial discounted cash flow comparison was undertaken as a
trial pending detailed quotes for the new truck compliment. This
calculation was based upon 1 off - 60001b and 1 off 80001b capacity
counterbalanced trucks and included many of the factors anticipated
in the main calculations except those of motive power costs, phased
capital purchase and annual inflation. The result, illustrated

in Table 17, Page 94 was a clear advantage in favour of the rental
option.

The main calculations are detailed in the P.A.R. Document
(Appendix 7). They include rental; lease with own and purchased
maintenance; capital purchase (Year 1) with own and purchased
maintenance; phased capital purchase (over a 4 year period) with
own and purchased maintenance; and finally the "do nothing" option
which is made up solely of own maintenance costs and casual hire
predictions.

The following rules and conditions were applied as a basis for the
analysis:

1. Discounted cash flow over the 4 year analysis period with
the rates indicated below to bring all calculations back to
net present value (NPV)}. (9)

2. A1l options on a like for like comparison which included
sale of purchased trucks after the 4 year period to be

comparable with the rental and lease options.

3. STC 53.5% Corporation Tax where applicable. 12% average
inflation per annum. 16% discount factor.

4, Book value for sale of the newer trucks with estimates
made for fully depreciated trucks.
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To reap the benefits of the lease contract, trucks would

be sold after the 4 year period and the estimated income
deducted from the contract price at the outset, giving less
expensive annual rates. (As most companies depreciate fork
1ift trucks over a 5 year period, the estimate was taken as
20% capital cost.)

Because the new truck compliment was in the order of 10 plus,
one spare truck would be provided free of charge (to be kept
on site for preventive, planned and breakdown maintenance)
within the rental agreement, thereby reducing the overall
number of new trucks required on the rental option by one.

Motive power costs were also added as, depending upon the
option/number of trucks, the fuelling costs fluctuated.

Manning costs (i.e. fork 1ift drivers) did not change
throughout the range of options and therefore was not
included in the discounted cash flow calculations. However,
maintenance personnel servicing the trucks could change
dependant upon the option recommended and is illustrated in
the form of a decision tree analysis, Fig. 14, Page 81.

This was also not included in the D.C.F. calculations, and
was a controversial point due to the industrial relations
situation at the time.

The major considerations which include the cost of each option for

the preliminary D.C.F. are illustrated below Table 18, Page 95 and
support the overall recommendation for a rental agreement. A copy

of the discount factors from which the 16% rate was extracted is

Appended (7) in the P.A.R. document. The results of the
comparison were therefore a cost saving in respect of the rental
option. Over the 4 year period, the gross expenditure for the
rental option was - £399,000.
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7.1

CHAPTER 7

RECOMMENDATIONS

SUMMARY
Below is a list of the recommendations resulting from careful
consideration of all previous points and analyses.

1. Reduce the size of the fleet from 42 trucks to 27 trucks with
a capacity mix as shown below in Table 19, Page 97.

2. Acquisition by rental with full maintenance contract.

3. Standardise on electric trucks for indoor use and diesel trucks
for outdoors.

4. Standardise on Lansing Bagnall trucks.

5. Control trucks by present methods, with some fine tuning,
(each truck to its specific function/area.)

N

Prepare ground for future improvement and replacement truck

plan.

7. Dispose of redundant trucks by sale of either medium or large
lots, as soon as possible after receipt of new trucks.

The above recommendations will provide the most efficient and cost
effective service to manufacturing for a 4 year plan period. After
this time, each option should be reviewed in the light of changing
business, market place, and methods of handling. Price ratios

between options may also fluctuate.
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TABLE 19

PROPOSED SIZE AND CAPACITY MIX OF FLEET

results(including air building)

Number Capacity (1bs) Type

1 15,000 Counterbalanced
2 10,000 Counterbalanced
2 8,000 Counterbalanced
4 6,000 Counterbalanced
1 4,500 Counterbalanced
1 5,500 Counterbalanced
Total of 11 trucks

3 3,500 Stacker

1 2,240 Stacker

3 2,500 Reach

1 1,760 Reach

1 3,000 Reach

Total of 9 trucks

13,200
4,500
600
3,000
2,240
205

[ e T e = e

Total of 7 trucks

1 Spare 8,000

(free of charge on the rental option)

Coles Crane
Ark Royal
Stacker
Flat Bed
Hook Lift
Hook Lift

Counterbalanced

Combined Total of 28 Trucks.
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7.2

DISCUSSION

A reduction from 42 to 27 trucks was achievable, with a more
efficiently run truck system, less downtime and spare batteries
for double shift workihg, instead of multiple trucks. Truck
supervision were consulted throughout and agreed to the
recommendations.

The rental contract was proposed, being the cheapest and most
flexible option of all those analysed. However, the
recomnendation for a maintenance contract was taken, as, in the
author's opinion, this was fundamental to the success of the whole
project; even though the issue was a very sensitive one. It was
not thought at this stage that S.T.C. local management would adopt
this part of the recommendations.

Electric trucks were recommended for indoor use for the reasons of
truck compactness and manoeuvreability, cost of fueling, and
environmental conditions. Out of the three different options,
electric, gas, and diesel, the diesel truck was the outdoor
recommendation for job suitability, cost, and reliability. All
trucks were recommended to be purchased from Lansing Bagnall,
because:

(A) as a company they were secure, British, reliable and
could offer the cheapest price, and the most flexible
deal in terms of trucks and service/maintenance options.

(B) to standardise the total fleet of trucks on site, the
major portion of old trucks to be retained being Lansing
Bagnall trucks. Maintaining a comprehensive spare parts
inventory would also be cheaper and manageable under
present organisation and control.

It was recommended that the organisation and control of the new
fleet remain unchanged; this was the most suitable option under a
time of considerable change in respect of the above
recommendations. Once the new fleet and its operation had become
routine, then the methods of organisation and control mentioned in
the text, would be reassessed. It was felt that the current
methods of organisation and control were satisfactory and would
become more efficient, given a more efficient and reliable fleet of

trucks.
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7.3

Within the recommendations, a replacement plan was proposed, over
and abové the previously stated costs, designed to update the

fleet annually, or earlier if trucks became unfit for use. The
plan covered approximately three trucks per year to be renewed,
amounting to approximately £90,000 p.a. This would gradually

renew all old trucks within the overall 4 year rationalisation plan.
The recommendation for disposal of old and redundant trucks was by
medium or large lots either in auction or to suitable customers for
residual book value or more. In this way the poor or worthless
equipment would be paired of f with reasonable or saleable equipment
such that S.T.C. would not be left unable to sell the former.

Prior to implementation, careful attention would have to be

paid to all departments and users affected. It was recommended
that a presentation should be made to those concerned, detailing
the final (approved) reorganisation/rationalisation. In particular
the section heads of each department covered by the materials
handling service, illustrating clearly the new set up, method of
implementation and the replacement plans, timing, and finally to
summarise the reasons and benefits of all decisions.

APPROVALS

A1l work involved in the preparation of the recommendations above
and the P.A.R. document itself were completed, but, local approval
of the P.A.R. took some time due to:

A) The uncertain position relating to the maintenance contract -
(the maintenance union and management remained in discussion
over other unsettled issues.)

B) Preparation of the official company financial sheets for
inclusion in the P.A.R. document before submission to
Headquarters was possible.

After approximately one month, the P.A.R. was submitted for
headquarters approval. However, the question of maintenance
remained unresolved, consequently the official financial sheets had
been included in the P.A.R. recommending the lease option. This
was presented to achieve the benefits already explained for rental/
lease over purchase and to leave the maintenance options open until

final approval was granted.
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Provisional approval was indicated approximately one month later
- with further alterations required, and, to be incorporated as
quickly as possible for resubmission to gain full approval.

The alterations were:

1. The official financial sheets be resubmitted to include the
5th year lease option at a rate of 1% of original equipment
capital cost.

2. The choice of supplier be changed from Lansing Bagnall to
Coventry Climax where possible.

During the project, on an occasional basis, progress was reported
to the Industrial Engineering and Management Directorate (I.E.& M)
when methods and conclusions were assessed.

Lansing Bagnall were recommended prior to final project completion
and aareed by local and headauarters ' staff. However, in the time
taken for the P.A.R. document to be completed, submitted for
approval and updated; the I.E. & M. Directorate had initiated a
fork 1ift truck supplier survey, with the intention of negotiating
a group discount deal. Because this study had been initiated,

the P.A.R. document was further delayed pending the results. The
result was Coventry Climax trucks initially on cost and secondly
because an adequate range of trucks could be offered for most
S.T.C. group requirements. Although Lansing Bagnall were preffered
to Coventry Climax, due to operator acceptance, performance, and
service back up, this was not sufficient reason to deviate from
the group discount deal. However, Sims E.R. sums up this general
situation, indicating in the author s opinion the correct solution
for S.T.C., in the following extract:

"When competitive equipment items develop similar economies from
the point of view of operating savinas, and their comparable
design features are both suitable to the job application and
supported by competent service organisations, the selection should
be made on the basis of price. If, however, any of these factors
or criteria are lacking in one or other of the products, price
should become a secondary factor and operating characteristics,
serviceability, and 1ife expectancy of the product should be the
primary basis for selection.” Sims E.R. (8)
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Thus the major (heavy range) portion of trucks had to be changed
to Coventry Climax with new quotes included. The minor

(1ight range) portion remained Lansing Bagnall, (justified on
application and job suitability) but purchased via. Coventry
Climax, so that all new trucks were leased from one supplier.
The P.A.R. document was received fully approved including the
above ammendments 2-3 weeks later. All the information and
approvals were now available for C.P.D. management to make the
final decision and place the order.

The maintenance position remained unchanged and of a delicate
nature, and as such, the final decision was taken to adopt the 5
year lease agreement with C.P.D. maintenance:- The purchasing,
maintenance and site services manager Mr. E.R. Bryant giving his
verbal assurance that properly organised, the fork 1ift truck
maintenance would be adequately covered in house.
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8.1

CHAPTER 8

CONCLUSIONS

GENERAL

Materials handling methods have been discussed in the text. At

the outset of the project when the base data study was in its
infancy, it was envisaged that fork 1ift trucks would be very
difficult to replace due to the existing organisation and
variation of work encountered. During the project, various
different methods of handling were assessed, for example, pneumatic
handling of compounds; conveyors (floor and overhead); marshalling
and storage systems using dedicated automated devices; and
automatic guided vehicles. Each of these at first appeared to have
advantages in isolation for specific areas, but with a little
further thought and investigation, each one was ruled out on cost
and flexibility, particularly when considering the system as a
whole. (Ref. - The Project Objective Page 8.)

Now, at the end of the project, the conclusions reached early in
the project, (referring to methods of handling, that is the fork
1ift truck) remain correct for the circumstances within S.T.C..
It is thought however, that continued advances in automated guided
vehicles make this a topic for further assessment, with good labour
saving benefits. It is also felt that pneumatic handling of
compounds would greatly improve housekeeping, minimise product
contamination and reduce materials handling costs. Automated
storage and retrieval, although not covered in this thesis was
analysed but found to be unsuitable at the present time, due to
the very large capital investment required, space which was not
available and the uncertain future for the standard copper cables

market.

Within the system, manual handling activities were of minimum
significance for short-term potential gains. The major
percentage of manual handling was accomplished by machine

operators as inside cycle time.
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The information collected within the base data study, however,
will be relevant to any future attempts to eliminate manual
handling and introduce an automated storage and handling system,
whether a fully integrated or a small dedicated system. The major
areas for short term potential savings, other than those already
being investigated (i.e. elimination of the rewinding of finished
cable) were in the minimisation of inter-process drum and bobbin
transportation by mechanical handling and the reduction in costs
of undertaking this necessary movement.

The major conclusion drawn from the base data study was the
alarming difference (27%) between the theoretical materials
handling statistics calculated from the company business plan and
production control documents, and those actually taken from shop
floor historical records. However, as pointed out previously, the
lack of emphasis placed on materials handling by S.T.C., is the
sole reason for this large differential. It must be pointed out
that this differential has a direct effect upon accounting figures
and tendering estimates, the only method of reducing this variance
is a higher level of control of shop floor proceedures aimed at
reproducing more closely what is specified on the production edit
or routing layout. For the project, however, the 27% increase over
budget was used as the true materials handling statistic.

As mentioned above, the fork 1ift truck was the most economical
and flexible method of materials handiing at Newport under
conditions at the time. That is, a condition of many different
handling interfaces, material shapes and sizes, and factory
layout. But it would also lend itself to change if a fully
automated and integrated system were adopted. The recommendation
then, of a rental contract including maintenance gave a gross

saving of:

£85,000 over the lease option.

£63,000 over the purchase (year 1).

£154,000 over the phased purchase.
and £116,000 over the do nothing option.
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With the changes to the recommendations identified in Chapter 7,
these savings would vary, but in the author's opinfon, due to the
in-house maintenance option, (instead of contract maintenance) the
truck conditions would deteriorate rapidly from new along an
exponential curve to the condition of the 'do nothing' option
above. In other words, the materials handling system at Newport
would not continue to run at the most cost effective operating
level but quickly change into a high maintenance cost operation.
The simulation exercise, (both on the number and capacity mix of
trucks and the spare trucks required for maintenance) provided a
comparison for the manual methods used to initially determine the
results. The comparison was very close but because of time
restrictions, only a portion of the fleet was simulated. In the
author's opinion, simulation built up from sound statistics and
operating rules, is a very powerful tool; and if time/money had
permitted, all trucks and the maintenance simulation, would have
been included in one total simulation programme. It would then
have been possible to plan/predict and continually update
operational logistics and the maintenance service quickly and
easily. The actual decisions taken by C.P.0. local management and
S.T.C. Directorate had now changed the project significantly.
Below are the actual options chosen:

Reduce the size of the fleet from 42 to 28 trucks (changed)
Acquisition by lease with in house maintenance (" )
Standardise on electric trucks for indocr use and
diesel trucks for outdoors. (same)

4. Coventry Climax chosen as supplier, limited
standardisation. {changed)

5. Control trucks by present methods with some fine

tuning. {same)

During project approval, and more so at this point, strong
criticism of the deviations from the options recommended was
voiced. It was felt that the major reason for the exceptionally
poor condition of the fleet and its high maintenance costs was the
lack of effective maintenance. These opinions were noted, but no
changes resulted in the actions taken. The order was placed and
all trucks were delivered to site by the end of April 1982.
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8.2

8.3

IMPLEMENTATION

Presentations were given to operators and supervision in all
relevant departments to illustrate the details of the approved
new fieet on order. An indication was given of the implementation
ptan, which was to coincide with the disposal plan for the old
trucks; it was pointed out at the time, that the accuracy of the
plan was reliant upon a customer or customers being found for the
old trucks and suppiier delivery dates being met. The redundant
F.L.T. disposal plan was soon fulfilled, with one customer taking
almost all the trucks to be disposed of. A transfer date was
arranged being the last delivery date of all new trucks.

Problems occured when delivery of the small trucks from Lansing
Bagnall (manufactured in Germany) fell behind schedule.
Supervision within C.P.D. would not release their old trucks to
fulfill C.P.D. 's committment to the customer until such time as
Lansing Bagnall had fulfilled its committment to C.P.D.. C.P.D.
purchasing therefore had to arrange a special agreement with the
customer. One truck had to be retained on site at a hire purchase
rate, paid to the customer. Calculations were made by the author
to evaluate the economics of this situation; the conclusion, and
the action taken, was to buy back the truck, at a higher price than
its sale price.

The resultant number of fork 1ift trucks in the fleet was 29 -
one extra small truck bought back (above) and one for spare which
was previously free of charge in the rental contract. Final
implementation was attained at the end of April, 1982.

PROGRESS & FINDINGS

The 2 year teaching company associate appointment was completed in
June 1982 when the author took up the appointment of senior
development engineer (optical cable design). Therefore, the
results of the recommendations and decisions taken, from
implementation to the time of writing completion, are stated below

and are the author s observations and opinions:
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The rationalised fleet of 29 trucks coped with the work 1o0ad
adequately.: The Coventry Climax trucks, although not as suitable
to the job or driver as Lansing Bagnall, were nevertheless good
workhorses and covered the jobs required, although, a higher than
expected level of teething troubles were encountered. The lease
contract in comparison with the rental contract was not as flexible
for future changes in either, the number of trucks, or, changes to
truck capacities/details. However, due to the group discount deal,
the overall cost including the fifth year lease at only 1% of the
equivalent capital cost, worked out cheaper.

The maintenance cover was organised in the same fashion as prior
to the project, i.e. - 1 Fitter whose workload covered Boilers

and compressors, F.L.T.'s and other duties while the pool of
Electricians covering all electrical work on site would be
allocated to trucks if and when necessary. (No dedicated personel)
There was also ) battery attendant who covered all battery
maintenance and charging on site.

Because In-House maintenance was chosen combined with non-
standardisation of truck make, spare parts stock-holding was
difficult. The maintenance levels, after the initial period,
dropped to an acceptible level whereby the organisation of the
fleet and total number of trucks continued to cover the workload.
The situation now after 2 years is somewhat different. The
maintenance level has now increased for the same reasons as

originally identified:-

Casual (short term) hire has become necessary on numerous occasions
due to several trucks being off the road simultaneously. This is
typical (a repeat performance) of the lack of maintenance effort on
trucks; truck repairs taking second place to production machinery
problems, and waiting time, which also plays a part.
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In general, the recommendations made a significant improvement to
the materials handling situation at C.P.D. Newport. The one major
downfall, preventing the continuation of this improvement, being
the failure to include contract maintenance, which as explained
above, has a detremental effect on the service provided. It has
been stated within the text that C.P.D. are in the business of
cable manufacture and not fork 1ift truck maintenance. This
statement is still upheld by the author and the failure by C.P.D.
to implement this policy with respect to maintenance was, and is
again, the major reason for the current situation.

A contributing factor to the high maintenance costs now being
experienced, is the failure of C.P.D. management to fulfil the
replacement plan. The finance approved for annual truck
replacement (three trucks per year for 1983,84 & 85) was
transferred to other higher pricrity projects. To date no old
trucks have been replaced. It can be pointed out once more that
this is partly because there remains no one person or department
with direct responsibility for materials handling and no change has
taken place in the method of accounting for it.

In the author ‘s opinion, well in advance of the end of the lease
agreement (1987), maior actions will have to be taken *o maintain
the materials handling service to manufacturing at an acceptible
cost. The easiest course of actior will be to replace those trucks
giving most problems during 1985 and 1986.
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APPENDIX 3

LIfting Cycle Times for Countaerbalanced and Reach Trucks

(see addltional sheet for allowances which must bs added to basic cycle times).

Counterbalanced ftruck - I1fting laden,
lowering unladen.

Counterbalanced truck - 1lfting unladen.
-+ - lowerling laden.

Reach truck - lifting laden, lowaring unladen.

Reach truck - |1fting uniaden, lowering laden.

NOTE: Times Include running forks into pallets to runnlng out and

turnlnag through 90° ready for travel with pallet (or vice versa).

I3

Time taken (mins)

——t e — -

2 4 6 8 10 12 14 16 18 20 22
Helght of 11ft (#t)
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APPENDIX 3 cont.
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Meéﬂpu TIME CALCULA ru:'w c_fJAAf - (c/P 7o /Om )
: ‘ . ] : ; : ; ! i | ' Lt FT
: . L ‘ 120 i ' ' '
: . i | 1 H . | P :
E =] i l | | T 6 ~ ; e ‘ ]
; l , S e - SR ey S S — - -
! H . L ; i ? J j
b .TRaveeuws (81) o fwee . Liering (ra) -
N i N A e e
| | ' | : '
¢ _: ‘ s R .E.\..- 90 .
i | : i : C W :
], --_‘..-. .;.-,_ A.§_._j . j., R _i.’.‘)- &
T
l e .!_..-.4 . (..-__4' % ! - : o s 79 i
LY ‘ 6o

TRAVEL DisTance (Hermes)

'

% 8 B bo So ko 35 20 o

> .
ot Se
: ¢ tbz2_ (Secs

0 o % o S0 bo 7o Bo 9

)|

o €/ l2 ¢ ¢33 (Secs

lto LoweRinNeg (t!)

120

-113-



APPENDIX 3 cont.

wrk Cycle Tlmes for Turret Truck

Unm of Dlagram  Thae loft hand arm of the 'x' axls is the scala for 1ravel
distance. The upper part of the 'y' axis 1s the scaln for travel 1imr(1|)
taklng return journays Into account. The rlghi hand arm nf the '<' oxis
shows tha sum of ‘triavalllng tlme (1l) and Ilfting time (12). [he scale In
the lowar pari Is that for the accumulated travel, t1fiina and lowering tier
l.w. (1' ¢ 12 + 15). tn tha bottom left band snctlon thera apnears the

1otal cycle tlme wcale, Trhls scala takes Into account additional time
elenmnts Involved In plcking up and depositing the loads noeratlonal 1ime for

the load plek-up device etc.

To determine the average tlime for one worklng cycle from th= dlagracm then
2/3 of 1he racking alsle lenqth and 2/3 of the maximum Iifi Peiqbl sbeuld Ln

usnd as wean values,

To use the dlagram start from the iravel dlstance scale and project o verticel
lIna from approprlate polni on 1te travel dlstance scale to [ts neint o
Infarsection on the travel tinme co-ordinate tlne. From irls nolot extend {fe

1

llne parallet to the '"x' axls untll It Intersecis tre appropriata 1l fiinn
time co-ordlnate llne. Continue the llne downwards to the towering time

ro-ordinate 1lne.  Uxtend the !lna parallel to the 'x' axlis througt 1o He
fotul cycle tlima scale. Tha accumulative tlime elements can te reqs. direct

from tre dlanram, nroceeding In a clockwlse direction.

The Total Cycle Tlhin scale Is based on the assumption that tic 1ruck Is
operating In one stackling alsle only, and that the pallets are staniing

ready at tte P & D station,

Add a 5% allowance to tre fotal cycle time to allow for idfa time, fruck

transfer from one alste to another, drlivers cersonal allorances etlc.

- 114 -



APPENDIX 3 cont.

Operating Data for Handling Equlpment

Equipment Type Minimum Dperating
Cangway Widtt
Required (Fft)

I ton Reack Truck 8'-o"
la ton Reach Truck 8 -o"
1! 1nn Reach Truck 8'-6"
7 ton Reiact Truck 9'-0"
I 10 Counterbatonce FLL.T. 10°-0"
7 ton Countarbalance F.L.T. i2’-0"
I 1on Turret Truck 5'-7"
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APPENDIX 4

ACTUAL AND PREDICTED BUSINESS CHANGES

Most telephone cable is of unit twin construction (i.e. one
single core wrapped around another). The required size of
cable is made up of any number of these pairs, from one to
4,800. Frequent use of copper and aluminium as conductor
material is made, however, copper is fast eliminating the
aluminium market.

On distribution cables a switch to 10 pair unit construction

is expected, which if made on the normal twinning machines

will require a further 10 pair construction machine before

being bunched. But if the twinning machines are replaced by a

10 pair unit machine, this will relieve the present twinning
capacity constraint and the need for concentric stranding machines
in the long term.

Another fast developing change is from trunk quad cables to
transverse screened cables. This change is more rapid than
the above and the result will inevitably be elimination of the
quadding machines and one dedicated concentric stranding

machine.

A fourth major business change is of course Optical Cable
Production. Although this will, in the long term, replace
conventional copper and aluminium cables completely, in the
short - medium term, while optical cable develops, the two
types will co-exist and there are no fears of a major
shortfall in conventional cable orders in the next decade.

The Company Business Plan predicts a steady rise in volume and
value of sales of conventional cable by 5-6% over the next 4

years.
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APPENDIX 5

WIRE DRAWING CAPACITY AND THROUGHPUT

1 Supply Pack (8.00) mm Dia.

Rod Breakdown m/c's

2.1/2 internal packs (2.540) mm Dia.

1 Supply Pack

Rod Breakdown m/c's

2.1/2 internal packs (2.030) mm Dia.

1 Pack (2.540) mm Dia.

Tinning m/c's

3 reels

1 Pack (2.030) mm Dia.

Secondary
Drawing m/c's

9 - 10 reels

1 reel

Secondary
Drawing m/c's

3 reels

Dutput from Secondary Drawing is:-

9 reels/internal pack.
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APPENDIX 6

CONFIDENCE LIMITS

The area for which doubt arose in the use of the 1980 budget was
mainly stranding to shipping. The following analysis was therefore
undertaken in order to establish confidence Timits, which could
then be extrapolated over future years business plan predictions.
Actual results were taken from each m/c's 1og book entries over a
period of two months (25.9.80 - 26.11.80) this being a
representative sample of production throughout the year. The
results were calculated as an average throughput in drums per shift
and compared with the theoretical results to produce the following:

Actual results (taken from m/c log book entries).
15.4 drums/shift across all stranders.

Theoretical results (taken from 1980 budget).
11.23 drums/shift across all stranders.

It can be seen that the difference, 4.17 drums/shift is 27% of the
actual two month sample result for 1980. This difference can be
accounted for in the following ways:

(1) Cable is cut at stranding producing multiple lengths on
multiple drums when the process layouts show one length -
one drum. The reasons for this are:

(a) Snaps or short lengths during production.

(b) Shortage of the correct size drum.

(c) Different m/c used to that stated on the process layout
(possibly due to breakdown or capacity/throughput mix
problems) necessitating the use of different size

drums.

(2) Rework for faulty cable either at stranding or on any post-
stranding operation. This results in a doubling of the
predicted work and therefore work movement.

-118-



The Marketing Department annually correlate actual production
with previous years predictions in order to predict more
accurately the following years budget. However, no allowances
would be made for materials handling procedures such as those
mentioned above. A higher scrap allowance for (2) would be the
only likely outcome. Thus for future projects on materials
handling which requires the use of the base data results
herein, the following assumptions and allowances will be made.

(a) Assumptions

The procedure of cutting cable at stranding will be
lTooked into with respect to the wrong drum sizes being
used.

Normal cost reduction projects undertaken to increase
quality and reduce production costs, will gradually
decrease the current level of scrap and rework.

(b) Allowances

Where equipment specifications or new methods rely uron
these base data results, the difference of 27% on .98C
calculations will be revised annually and used to assess
the actual level of materials handling on future yezrs

business plan predictions.
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APPENDIX 7

PAR NO. 81-2032

INTERNAL TRANSPORT FLEET RATIONALISATION

MATERIALS HANDLING

Standard Telephones & Cables Ltd.,
Cable Products Division,
Newport, Gwent.
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MATERIALS HANDLING

(INTERNAL TRANSPORT) P.A.R. No. 81-2032
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MATERIALS HANDLING

(INTERNAL TRANSPORT) P.A.R. No. 81-2032

APPENDIX

TRUCK REQUIREMENT ANALYSES (SAMPLE)
DISPOSAL PLAN FOR OLD TRUCKS (S. CZYRKO)
ORGANISATION AND MANNING

TABLE OF DISCOUNT FACTORS
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SECTION 1

SHFFT 3

COST SUMMARY OWNED / RENTAL $K @ 2.39 /¢

ASSETS ,

Capital purchase cost
£178.03 = $ X 425,5

Total Jease cost (exc. maint)
= £161.00 = $ 385

Ave ., annual lease = $77.0
Total = $77,0 x 3.60478
discount @ 12%

COSTS ,
Maintenance.

Annual inflated cost discounted

@ 12% to 1981 value =

Total $388,4. Annual cost=388,4
5

Annual inflated cost discounted

@ 12% to 1981 value =

Total 388,4. Annual cost =388 .4
S

Fuel

Annual inflated cost discounted
to 1981 value = Total $ 158.0
for owned and leased plant.

Interest

Total interest on owned asset
calculated @ 5% of annual net
plant value.

Development Grant

Calculated @ 15% of Capital
cost.

TOTAL

Annual Cost

leased

77,0

77,7

31,6

.186,3

Owned

85,1

17,7

31,6

8,5

(12,8)
190,1

Total Cost
Leased Owned
428.,5
278,0
388,4
A g
388,4
158,0 158,0
42,6
(64,0)
824,5 8950.,5




COSTS AT OWN YEAR VALUES £K

1982 1983 1984 1985 1986 ;
Rental Option :
Rental 56.17 60.39 65.12 70,42 76.36 :
(including maintenance) !
Maintenance 16.0 17.92 20.07 22.48 25.18 '
{owned trucks) :
Fuel Costs 14.78 | 16.55 18.54 | 20.76 23.25 |
Total Rental Costs 86.95 94.86 103.73 113.66 124,79 ;

i

Purchase Option !
Depreciation 35.6 35.6 35.6 35.6 35.6 :
Interest 7.12 - 5.34 3.56 1.78 - !
Maintenance 40,00 41,92 44,07 46.48 57.18
Fuel Costs 14.78 16.55 18.54 20.76 23.25
Development Grant 5.36 5.36 5.36 5.36 5.36
Total Purchase Costs 102,86 104.77 107.13 109.98 121,39
Without the Proiect
(current situation)
Maintenance 84.0 95.76 109.17 124 .45 139.38
Short Term Hire Costs 2.0 2.28 2.60 2.96 3.32
Fuel Costs 19.08 21.37 23.93 26.80 30.02
Total Costs 105,08 119.41 135.70 154.21 172.72




SL 4678 (10/79)

.
‘TC PROJECT APPROPRIATION REQUES]
_3 TO LEASE CAPITAL ASSETS (US $000)

STOMPANY | DlVlSloN Ok PLANT & GROUP
CABLE PRODUCTS DIVISION

llub":;/t.Yl.‘D ~o-n:l;>)c:ﬂ:D PROJBE:(L_‘I;(g)az
v
LOCATION DATE
NEWPORT 9.12.81

CAPITAL LEASE  [O|iNiTIAL LEASE LOCAL CURR

RATE (1 L.C. UNIT=$)

NAME AND LOCATION CF LESSOR

OPERATING LEASE )| nenewat LEASECIE ‘Sterling |y 2.39 CABLE PRODUCTS DIVISION, NEWPCRT
CSCRIPTION OF ASSETS TO BE LEASED MAC CODES | 051
Quantity 12 Lift Trucks of various specification Py 100
1. COST SUMMARY EVALUATION CRITERIA
ANNUA
L TOTAL COST IF OWNED
DESCRIPTION LEASED OWNED =
1. R.O.L
TERM 5  vRs|LIFE 5 YRS LEASED OWNED 23.5 %
- 1. Yrs 1 - 4 95.0 265.8 2. Payback in Y;m9 v
“: 2. Yr 5 2.4 2.4 :
2 3. Owned 85.1 425.5 3. Isinterest included in
< 4. determination of R.0.1.7
< Yes
SUB-TOTAL 97.4 85.1 268.2 425.5 4. Other
R.0.A.
29.49%
- 1. Taxes 9 %
88 2 Insurance As Buy As Lease As Buy As Lease
jg 3. Maintenance Yr.1-4 57.4 57 .4 160.6 160.6
"z 4. Other Nr. 5 40.0 40.0 40.0 40.0 \F LEASED
— g Fuel = AS,BUy As Lease A'S Bu'y . 1. Discount Rate Used
z Crant Inc.in Lease (12.8) Inc.in Leasd (64.0)
e . - 16 o
2 sus-ToTAL | 87.4 €4.6 200.6 136.6
2. Other
C. TOTAL (A +B) 194.8 169.7 488.8 562.1
D. DETERMINATION S21Vage/RESIDUAL VALUE - 73
OF NET COST I NET (C-RESIDUAL VALUE) 4€8.8 541.9
TERMS OF LEASE (Summarize options to renew and cancel plus any othar unusual terms). Thls 1s a leace proJ‘eLt wiTh a
5 year term. The Sth vear is a secondarv lease at 1% Capital Cost plus maintenance
ST! F PROPOSED LE ; i R v T
5‘1’1;2;6‘1"‘2“?:5‘. :‘fe.\:;‘S‘AeSEalterr;an\e with virt ly new equipment always available
imes Lo De tyDed, or Ciear'y printec, under signatures) APPROVALS }
ANT/D!v./PROD. LINE | DATE | {sTc HEADQUARTERS |DATE| (ITTE HEADQUARTERS CATE WORLD HEADGQUARTERS DATE |
MPT. : ] |DIR. TECH ! P.L.M
| P |
| 1}
| | ‘
| | | DIR. R.E
‘[ |
TG. |
SR. i DIR. I.R.
]
|
ANT |
«CR. |
|
E DIR. QUAL:
|
V. |
J{GR DIR. STAFF.OPS.
COMPT.
Sectan |
R
/.\ ; /T L
\ e .~ TREAS.
) 3L / OiR. TELECOMMY,
/ /J‘ N / ‘ ¥ = /
Vid ) i g | /
Ac/}' Toate] g \ DIR. LE. & M.
= RO
:mn/m { T "CHAIRMAN/MAN. DIR. E’x{ép
4 A,é;__ =i OIR. CAP,
/v ’”1 _— ASSETS & E.C.
1o -/ 4—"? N
N\
ITT HEADQUARTERS — FINAL APPROVALS
- PR - [PRESIDENT AND CHIEF CATE
RECTOP.—DFERA’ ONS STAFF OATE {OFF(CE OF THE CHIEF EXECUTIVE OATE EXECUTIVE
STC—GFcS Flaag Lyset Control Warnual—Sectina 9
Detall Attachern

ey



921/WB/)LE

SUB)ECT:

DATE: 24th December,

MR. C. ROBINSON

MALLINSON HOUSE

1981

fARY

FROM: W.E.C. BOWD
- Fﬂ C.A.C. SECRE
MR. R. BASSETT
MR. C. LEWIS
PAR 81-2032L LIFT TRUCKS
AMOUNT APPROVED CAPITAL EXPENSE (SALVAGE)

97.4 p.a. for 5 years.

g000's @ 2.39

T ect Appropriation Request has been appreved by
€7 C Headqueriers for expenditure

. copy of the approved request is attached for your
records.

All requisitions for outside purchases 1o be actioned through
purchasing, and full trade discounts obtained where possible.

VARTATIONS/RESTRICTIONS TO AMOUNT REQUESTED
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TITLE:

CABLE PRODUCTS DIVISION NEWPORT

PROJECT APPROPRIATION REQUEST (RENTAL)

INTERNAL TRANSPORT RATIONALISATION NO. 81-2032

2.0

MANAGEMENT SUMMARY

2.1

2.2

Project Objective

To provide a cost effective internal transport service to meet
the future needs of the Cable Products Division overcoming
current problems and reducing operating costs by £115.2 K

over a four year period at 1981 prices.

Problem

The internal transport situation at CPD Newport is
unsatisfactory and rapidly worsening due to the inadequacy
of the existing fork 1ift truck fleet.

The causes of this problem are:-

a. The fleet capacity mix does not reflect current and
planned production requirements - e.g. a shortage
of trucks for heavy 1ifts (3 trucks in excess of
8,000 1b capacity are required, only 1 truck is
currently in operation).

b. Excessive age and poor condition of the majority
of existing trucks. (Average age 10 years, oldest
trucks 24 years)

At any time, 5 to 10 trucks are out of service, necessitating
expediency action. Service to manufacturing is only
maintained by good day-to-day fleet management. Trucks

are inevitably Toaded above their rated safe capacity with

a resultant increase in truck downtime for maintenance.

In addition, operating costs are excessive for the following
reasons:-

c. The fleet is too large (42 trucks)

d. Maintenance costs are excessive for the reasons
stated above - a and b. (£K62.5 in 1980).

If these problems are not resolved promptly, mqnufacturing
performance will be seriously impeded by poor internal
transport service,
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2.3 Progosals

Following an 11 month study of the internal transport
requirements at CPD Newport we recommend and propose:-

a. That the total fleet is reduced from 42 trucks
to 28 trucks.

b. That of the 28 trucks, 12 are hired on a rental
agreement with full maintenance cover. The
rental committment being £€K52 NETT per annum.

Cc. That the balance of 16 trucks required are the

best trucks of the correct capacity mix from
the existing fleet.

2.4 Key Financial Data (£K)

Gross Expenditure 399.2
(Excluding manning)
over 4 years

Cross Savings over 4 years 115.2

Pay Back 1.9yrs
R.0.1. 23.5%
R.O.A. 29.4%

Date of implementation December, 1981.
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3.0
3.1

3.2

BACKGROUND / CURRENT SITUATION.
BACKGROUND

Materials Handling is a vital part of C.P.D. Newport's
operation and has been long overdue for critical review
with regard to minimising costs and increasing efficiency.

One of the major considerations within the materials handling
system is internal transport primarily fork 1ift trucks. This
project covers the rationalisation and updat1ng of this
equipment to provide a cost effective service to manufacturing.

Detailed analyses of the internal transport fleet began

early October, 1980, studies were carried out on the viability
of alternative modes of material movement but the fork 1ift
truck was considered to be the optimum choice, being the
flexible base of the handling system.

This project forms the first part of a 2 year project
entitled "Materials Handling". Following the fork 1ift

truck rationalisation, bulk storage of sheathing compounds
will be investigated together with the possible automation

of bobbin transfer from insulating lines to twinning to
marshalling to laying up and return of empties. The above
projects are being covered as part of the authors appointment
as an Associate for the Standard Telephones and Cables/
Polytechnic of Wales Teaching Company programme.

CURRENT SITUATION

There are currently 42 trucks of various ages, capacities and
makes at C.P.D. Newport which are listed below.

of the fleet being transferred from Woolw lCh between 1976—77.
Consequently there is no overall standardisation on make or
capacity of truck, which, comkined wiil the wide range of ages,
makes a suitable parts stockholding imcractical. This situation
causes high downtime not least from the age and poor concition of
the fleet but from parts which are difficulit to obtain and have long
lead times.

Trucks in operation include some reach and stacker trucks 24 vears
old and the average age of the total fle=: is 10 years. During the
last 10 years, product mix changes have occured such that the bssic
4,000 lb capacity truck of which there 2re 9 is no longer capable of
meeting weight demands put upon it.

There are four trucks of 7,000 it capacity and above, of these
only one 8,000 lb electric truck is continuously available for
use throughout the factory and this particular truck has recently
suffered @ bent mast through its generally poor condition. The
requirement is for 5 trucks of 8,000 lb capacity and above, all
fully available for work throughout the factory.

The situation due to this shortfall of large capacity trucks is
critical. During the normal working czy, the 15,0001lb truck
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originally intended for the composite area has to be fitted with
forks for heavy drum lifts; fitted with fork extensions for copper
and occasional unloading of wood deliveries: and refitted with
hook and boom for composite work, all of which can only be carried
out by maintenance personnel who have their own priority lists
which results in excessive waiting time.

Coupled with the above problems are the problems associated with
the 15,000 1b truck bkxreaking down. In such circumstances, copper
deliveries are held up and have resulted in stoppages at the rod
breakdown machines, heavy drum lifts both inside and outside the

factory are delayed causing hoid ups on production machines and in
shipping.

The smaller base capacity trucks of 5,000 lb and below, of which
there are 10 are in very poor condition being continually overloaded
due to the lack of load indication on the truck and heavier drum
weights than were originally envisaged. The trucks ages are past the
economic life and in most cases past the useful life expectancy.
These factors render the fleet service unpredictahle, costly and
inefficient.

The maintenance costs were £62,5K in 1980 and although every
effort is being made to reduce this cost in 1981, the second half
of the year is showing significant increases in the number of
truck breakdowns. Recent daily statistics indicate occurrences
of 10 mejor counterbalanced trucks increrative simultaneously
igncring the number of reach, stacker ang miscellaneous trucks.

SummTearising:-

The average downtime during 1580 was 15 truck days per week,
service only being maintained by expediency action, good

day to day fleet management and costly short term hire. The
level of service in such a situation is very poor and impedes
manufacturing performance.

The causes are:- Incorrect capacity mix and poor electrical
and mechanical condition.

High downtime exists due to the above factors and is
accelerated by continual overloading. Running costs are

far in excess of an efficient cost effective service due to
the high number of trucks (42) needed to maintain the present
level of service.



3.3

CONCLUSIONS

In order to attain a cost effective and fully operational
materials handling service and to continue this service to
manufacturing in future years, the present fleet of fork lift
trucks must be rationalised. The major part of the fleet,
consisting of old and worn out equipment, must be updated
and replaced by fewer trucks but of the correct capacity mix

consistent with present and predicted business demands.
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CURRENT FLEET OF COUNTERBALANCED F.L.T.'s

c:(\lr;t;cxry MAKE POWER LE:SU%};CTURE CONDITION
15,000 HYSTER GAS 1879 GOOD
10,000 CLARK GAS 1975 INOPERATIVE
8,000 CLARK ELECTRIC 1970 POOR
7,000 CLARK GAS 1973 FAIR
6,000 CLARK ELECTRIC 1975 POOR
6,000 CLARK ELECTRIC 1875 FAIR
0,000 CLARK ELECTRIC 1974 FAIR
5,000 CLARK ELECTRIC 1972 POOR
5,500 IANSING BAGNALL ELECTRIC HIRED GOOD
4,500 LANSING BAGNALL ELECTRIC EX. N.W. | GOOD
4,000 YALE FLECTRIC 1962 POOR
4,000 CLARK TZECTRIC 1965 INOPERATIVE
4,000 CLARK TLECTRIC 1965 POOR
4,000 CLARK £ ECTRIC 1370 POOR
, 000 CLARK T ECTRIC 1971 POOR
4,000 CLARK Z_ZCTRIC 1971 POOR
4.000 CLARK T SCTRIC 1972 POOR
2950 CLARK ZZECTRIC 1975 POOR
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CURRENT FLEET OF REACH AND STACKER TRUCKS

C(I:;ACITY M A KE POWER rﬁ?u?icwnz CONDITION
2500 LANSING BAGNALL ELECTRIC 1957 POOR
2900 YALE ELECTRIC 1957 POOR
2200 B.T. ROLLATRUC ELECTRIC 1961 POOR
2900 YALE ELECTRIC 1969 POCR
3000 CLARK ELECTRIC 1973 FAIR
3000 CLARK ELECTRIC 1974 POOR
2200 B.T. ROLLATRUC ELECTRIC 1974 POOR
2500 LANSING BAGNALL ELECTRIC 1976 FAIR
2240 LANSING BAGNALL ELECTRIC 1979 FAIR
3300 LANSING BAGNALL ELECTRIC EX. N.W. POCR
1760 LANSING BAGNALL ELECTRIC EX. N.W. FAIR
2200 LANSING BAGNALL ELECTRIC 1979 GOOD
CURRENT FLEET OF MISCELLANEOUS TRUCKS

13,200 COLES CRANE DIESTL EX. N.W. GOOD
FLAT BED B.E.V. (ARK ROYAL! | ELECTRIC EX. N.W. FAIR
TRUM WAGCN AMIESE ELECTRIC 1966 FAIR
600 TITAN MNUAL/HYD 1973 GOOD
1500 CROWN MANUAL /HYD EX. N.W. GOOD
1500 CROWN MANUAL /HYD EX. N.W. GOOD
3000 LANSING BAGNALL ELECTRIC EX. N.W. FARR
3000 LANSING BAGNALL ELECTRIC EX. N.W. GOOD
205 LLOYDS BRITISH MAN /HYD HOOKTRUCK| FAIR
2240 ECCLES MAN /HYD BOOM TRUCK] GOOD
1100 LINK MAN /HYD HOOK TRUCK GOOD
560 MINILIFT MAN /HYD HOOK TRUCK| GOOD




COUNTERBALANCED (C/B) TRUCK

.)

._”|.|'l

. o . < .-l-
ﬂ.-..s..E?&...s, -
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4.0 TRUCK REQUIREMENTS

4.1

4.2

Analyses

Recommendations are based on a combination of four major
analyses:-

Theoretical analysis based on the cable sample

from the 1980 Business Plan extrapolated over the

next five years using the 1980-85 objectives
.I.P. movements).

Material movement per department, using historical
records combined with extensive discussions with
operating and supervisory personnel, (Non W.I,P,
movements, e.g. Raw Materials).

Computer based simulation of truck utilisation,
carried out jointly with the Work Study Department
(counterbalanced indoor trucks only).

Computer based simulation of truck downtime for
planned and breakdown maintenance (carried out
jointly with the Polytechnic of Wales computer staff).

Major Findings

The major proportion of the current fleet of 42 trucks
are of the wrong capacity mix and in very poor condition.

Service to manufacturing could be maintained by 28
trucks of the correct capacity mix and condition.

Acquisition of 12 new trucks of a higher lifting capacity
is essential to complement the 16 best trucks in the present fleet
to provide acost effective service.

Within the reduction from 42 - 28 trucks manning levels
are not affected for the following reasons :-

a) Trucks are not dedicated to specific personnel.

b) Shop service personnel draw from a number of trucks set
aside for their use but driving the trucks is only a small
part of their normal work in the present situation.

c) Multiple trucks are used for multiple shift working
whereas in the proposed situation one truck with a spare
battery to increase truck utilisation will be used thereby
decreasing the number of trucks and cost.

d) At any one time there are over 5 trucks not in use for
various reasons.

A combination of the above analyses and findings
resulted in the following recommendations for the size
and capacity mix of the internal transport fleet at
CPD, Newport:-4.3
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4.3

EXPLANATION OF ANALYSES

Brief details of the analyses carried out to determine the number and capacity
mix of trucks is attached.

From a breakdown of the 1980 Business Plan - cable sample, each'cable
specification and its length was extracted; the size, weight and number of
bobbins and drums at each operation was determined from the process layouts
and cable design specifications.

Assuming all orders are equally distributed over the year, the total number
of bobbins and drums moved thrcughout the factory was calculated as an
average figure. Fluctuations in load demand in different sections was
covered using practical production information.

Inter process distance measurements together with fork lift truck operating
data was used to determine the time taken to move the material and
therefore the number of trucks required, in each capacity range.

The above procedure was used for Work in Progress (W.I.P,) movement

through the telephone facility at C.P.D. Newport. Non W.I.P. movement

and raw materials, machinery etc. was calculated from practical historic
information in each department knowing the amount of material per load transferred.

All material movement using mechanical means in C.P.D. Newport was then
analysed in set weicht catecories to determine the number of each different
type of fork lift truck raquired. Maeaintenance records were also analysed

to predict present anc cropesec levels of downtime and cost in order to
obtain the most cost effective, efficient method of acquisition and cover
for maintenance downtiime.

For the indoor operaticas of 7. L.T.'s, the number and capacity mix requirements
were checked using a computer aided simulation programme devised by

Mr. O.G. Erasmus (Wzork Stufy Department) C.P.D. Newport, added to by

the author, to include raw meaterials, job weights and truck capacities.

For the additional trucks reguired to cover downtime for maintenance the

number and capacity wixreguirements were checked using 8 computer aided
simulation programme produced by the Polyt echnic of Wales computer

staff in conjunction w.th the author.
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4.4 PROPOSED_ SI1ZE AND CAPACITY MIX OF TRUCKS

LOUNTERBALANCED

NO. CAPACITY (lbs.) TYPE

1 15,000 GAS

2 10,000 ELECTRIC
1 8,000 + Spare Rattery ELECTRIC
1 8,000 DIESEL

4 6,000 + 1 Spare Battery ELECTRIC
1 4,500 ELECTRIC
1 5,500 ELECTRIC

TOTAL OF 11 TRUCKS

POWERED REACH AND STACKER TRUCKS

3 3,500 ELECTRIC (STACKER)
1 2,240 ELECTRIC (STACKER)
3 2,500 ELECTRIC (REACH
1 1,7¢0 ELECTRIC (REACH)
1 2,000 ELECTRIC (REACH)

TOTAL Or 9 TRUCKS

MISCZLIANEQUS TRUCKS

1 13,200 DIESEL (COLES CRANE)
1 4,500 ELECTRIC (ARK ROYAL)
1 3,000 ELECTRIC (FLAT BED)

1 2,240 ELECTRIC (BCOK LIFT)
1 600 MANUAL {STACKER)

2 205 MANUAL {(HOOK LIFT)

TOTAL OF 7 TRUCKS

COMNBINED TOTAL OF 27 TRUCKS + 1 FREZ ON SITE AS A SPARE
WITH THE RENTAL CCNTRACT.
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$.0

CHOICE OF SUPPLIE

Analyses were concentrated on the following areas:-

a)
b)
c)
d)

e)

f)

Truck suitability for its intended job.

Flexibility for use in other areas suited to its capacity.

Price (guotes

attached).

The after sales service, maintenance contract and expected

downtime.

Number of engineers in the immediate vicinity, location of
nearest spares and service depot.

British or foreign manufacture of trucks, supplier security.

(a) and (b) above were analysed by means of demonstrations and

trials from various suppliers listed below.

Demonstration given

1.

2
3
4.
S
6

ROLLATRUC

EATON YALE

ALTET
HYSTER

LANSING BAGNALL

COVENTRY CLIMAX

Factors considered

Can Manuaturer

supply all trucks SU&e“gth All-round | | Ergonomic
to C.P.D. . vision .
Specification Consctian Design

1. |Small trucks Good Good Good Good

only

2. All trucks Very good| Good Very gcod Very cood

3. |* C/Bonly Good Good Goed Fair

4, |* C/Bonly Good Good Fair Fair

5. Small ttucks Good Good Very good Very good

only

6. |* C/Bonly Very good| Good Good Good

* C/B = Counterbalanced.

Based upon the results of the above trials and factors considered, the
optimum supplier is Lansing Bagnall
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EATON YALE TRUCKS

EDDISSON PLANT

6,000 1bs 1ift capacity Fork Lift Truck - ERC 60
£15,950 inclusive of discount.

(confirmation to follow.)

REGARDS  EATON YALE - EDDISSON PLANT.
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CATERPILLAR TRUCKS

337548 BOWLIF G
SUZ 3.05  5/10/81
ATTN: MR N J PERRY - PRODUCTION CONTRAL

CONFIRMING MY CONVERSATION Wl TH YDU REGADING A PRICE NF CATERPILLAR
FORK LIFT TRUCK MODEL M-&08 (72 VOLT) 5,000 LBS CAPACITY,
COMPLETE Wi TH 500 AHC 2ATTERY AND 12 HOUR CHARGER,

TOTAL PRICE £17,810.00 + VAT

++4+ .

REGARDS

BRIAN CHESTER

LIFT TRUCK SALESMAN

337248 80WLIF G

ol
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LANSING BAGNALL TRUCKS

h95597 LBBRGD G

OR THE ATTENTION OF :
MR NIEL PERRY

2 1C.81

THE BUDGET CAPITAL COST
FOR STANDARD SPECIFICATION FOER & 3.0

THE PURCHASE PRI CE WOULD BE £15,730
PER TRUCK. THIS TO INCLUDE YOUR S.T.C.
D1 SCOUNTS.

REGARDS
ROGER TOWNEND
FORK TRUCK RENTALS.

493597 L8BRED G

_‘Cof'\j‘) \lr P\,'D G
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CLIMAX TRUCKS

(Lease with maintenance - five year neriod.)
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CLARK TRUCKS

LO3EiL SIM e
%27288 CLARKwY G TLx NO C1874 GA 3.10. 81

FROM : CLARKLIFT CARDIFF

RE: TELEPHONED RESUEST

STANDARD €00 LSS ELECTRIC TRUCK
MODEL EC30C &

130'!' STD MAST

18 THF 27 BATTERY

> 18/115 CHARGER

PRICE DELIVERED= £19,7%

REGARDS,
81LL PERSSt

LS7958 CLARKY G
202373 2T0ORY G
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6.0 ALTERNATIVES

6.1 Take no action

Cable production has become as cost competitive as the

consumer market and as such demands the most efficient
and cost effective service.

To take no action would result in an increase in-

fork 1ift truck downtime due to the age and condition

of the fleet. This would necessitate expensive casual
hire to meet service and capacity shortfalls, and
consequently an increase in maintenance and associated
costs. This is the most expensive option £515K over

4 years. Minimising the number of trucks would not be
possible and would not result in a cost effective
efficient service to manufacturing. To take no action

is not therefore a practical alternative and is rejected.

6.2 Acquire new trucks by Capital Purchase (Year 1)

Use the minor portion of the existing fleet (16 trucks)
supplemented by the capital purchase of 12 trucks in
Year 1. This would provide the required service but not
at the least cost. Flexibility would be very limited
and if in house maintenance is adopted would depend
upon the availability of spares and labour. Capital
expenditure would be £158K in Year 1, not including
running costs, manning costs or maintenance labour.
The gross expenditure (excluding manning) over the 4
year plan period would be £458K. For reasons of

cost and flexibility this option is not recommended.

6.3 Acquire new trucks by Phased Capital Purchase

Use the major portion of the existing fleet, supplemented
by phased purchase of 12 critical trucks over the
4 year plan period.

This is not the lowest cost option and does not
provide the required service until the end of the 4
year period. In years 1, 2 and 3 the current fleet
would be gradually replaced which would neither
minimise the number of trucks required to effectively
maintain the required service, nor minimise the
associated operating costs. Gross expenditure over
the 4 year period (excluding manning) of £553K.

For the above reasons this opticn is not recommendec.
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6.4

6.5

Acquire new trucks by leasing

Use the minor portion of the existing fleet (17 trucks)
supplemented by a leased fleet of 11 major trucks.

This again is not the cheapest option and would not
provide the flexibility required for business and
method changes.(i.e at a later stage when further
reductions or changes in fork 1ift truck specifications
are achieved by possible dedicated handling systems
the leased trucks would have to be sold and trucks

of different specifications acquired). The

financial analyses illustrate a gross expenditure

of £484K over the 4 year planning period (neglecting
manning costs).

For the reasons above this option is not recommended.

Acquire new trucks by Rental

Use the minor portion of the existing fleet (16 trucks)
supplemented by a rental fleet of 12 major trucks
acquired in Year 1.

This option is the cheapest option and will provide
sufficient flexibility for business and method changes
at no extra cost (i.e. within the rental option truck
specification changes within limits required due to
method changes are acceptable at no extra cost.

- The number of trucks is at a minimum with this option

and the total expenditure (excluding manning) over
the 4 year plan period is £415K.

For these reasons, this option is recommended, to
provide the optimum service at minimum cost.



6.6

NOTE-

FINANCIAL ANALYSIS (D.C.F.)

The following sheets illustrate each option on a like for like
comparison, based upon a 4 year contract period due to the
uncertainty of further predictions.

The options are calculated on a discounted cash flow basis
using S.T.C. 53.5% corp. tax where applicable. Book value
for re-sale of the newer trucks and estimations of value for
fully depreciated trucks is covered. 12% inflation per year is
used as an average future estimate.

1-

On the purchase options, trucks are sold after the four
year period to compare with the rental option.

On the lease option, trucks are sold after four years by

the leasing company and the residual value expected is
apportioned to each years lease cost, reducing the

nominal rate, In both the above cases, the depressed
state of the secondhand truck market forces the residual
value of the trucks to reflect book value which is 20% of
capital cost, the trucks being depereciated over five years.

Explanation of Maintenance Costs.

a) Rental

Purchase maintenance is included in the rental rate
for the 12 new trucks. £1000/truck p.a. is used for
the old trucks kept. (Based on historical accounting
records).

b) Lease.

s a) above except that 17 old trucks would be kept
eca)use, with regtal one spare truck is provifed gee

of charge,

c) Capital Purchase vear 1.

Maintenance is based on histaical figures for the old

trucks: new trucks are under guarantee for the first
year, and only incur routine maintenace costs . There-
after contract maintenance is included for the new trucks

only.
d) Phaysed Capital Purchase.

As above c) but with more trucks present in the fleet
until full cover is attained after total acquisition at the
end of the four years.

e) Do nothing.

All maintenance based on an extrapolation of historical
accountancy figures.

Manning costs are not included as there is no reduction in
headcount as a result of the project thus the labour content
is the same for every option.

Fuel has been included as this affects the total costs depending
upon the option.

* Gee Appendix C Section 2.
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7.0

MOTIVE POWER OPTIONS

7.1

7.2

7.3

Sas

From the comparison of running costs below, the gas
option is not the cheapest option. If all trucks

are gas, the noise and fume emission indoors would

be unacceptable and not conducive to a healthy and
clean environment. The.internal combustion engine-:
truck is not as manoeuvrable in the restricted gangways

and confined spaces between machines as its electric
equivalent,

For these rcasons Gas motive power is not recommended.

Diesel

Again, this is not the cheapest option and it is
unacceptable for all trucks to be diesel fuelled working
irdoors for health and safety reasons. As above its
manoeuvrability is limited in the restricted gangways
therefore this option is not recommended for indoor
trucks. There is a requirement for 1 truck continually

vorking outdoors and this option is recommended for
*hat truck.

Electric

Electric motive power is the cheapest form of operation
over a period as shown below; electric trucks do no*

emit fumes and operate with minimum noise emission.

Where multiple shift working is required, spare batteries

are used which provide continuous truck service with only
brief interruptions for battery change-over.

8 hr chargers would then be used to replace the 12 hr charger
used for a single shift system.

Manoeuvrabilit- is better than both the diesel and gas
operated trucks. Electric is easier to operate and

maintain especially in continuous stop-start operation
such as exists at C.P.D. Newport.

For these reasons, electric motive power is recommended
for indoor use.
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7.4 COST COMPARISON

The proposal is for 8 counterbalanced trucks which have
the option of using gas diesel or electric propulsion. For
ease of calculations and comparisons, all 8,0001b capacity
trucks will be assumed, costed over one year.

SET UP COSTS Gas Diesel Electric
Rental of bulk storage tanks and
spare batterles (2 off) for 256 256 2,000

required shift working.

OPERATING COSTS
Rental rates (Inclusive of

maint.) 40,512 40,512 48,672
Fuel used 24,840 15,456 4,802

Annual Total 65,608 56,224 55,474
ASSUMPTION: _

Fuel for truck usage of 6 days/wk
46 wks /yr.
Two trucks are required to work 2 shifts.

This is taken into account in the calculations.

Single batteries and chargers are included in the rental
rates,
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Additional factors to be considered:-

Gas Diesel Electric
Manoeuvrability Fair Fair Good
Toxic Fumes High Med1ium None * 1
Downtime for maintenance High High Low * 2
Noise level High High Low
General acceptability Low Low High * 3

Electric trucks emit no toxic fumes in operation. Charging
is carried out in a separate specially ventilated building.

Electric motors are more reliable than the internal combustion
engine)with less moving parts prone to wear and failure.

General acceptability here, refers to operating and manufacturing
personnel's attitudes and feelings toward having a particular
type of truck operating within their working environment.

Overall conclusion based on cost and additional factors is
that electric trucks are preferred for indoor use and diesel
for outdoors.

Ref. Appendix D .



8.0

RECOMMENDATIONS

The recommendations are:-

Reduce the size of the fleet from 42 trucks to 28.
Acquisition by rental with a full maintenance contract.

Standardise on electric trucks for indoor use and ] diesel
truck for outdoors.

Standardise on Lansing Bagnall,

Control trucks by present methods (each truck to its specific function)

On a 4 year basis, the gross expenditure for the rental option
is - £399K

This is a saving of:-

£85K over lease

£63K over Purchase Year 1
f£154xover Phased Purchase
£116Kover the "Do nothing" situation

The above recommendations will provide the most efficient and
cost effective service to manufacturing for a 4 year plan period
after which each option should be reviewed in the light of a
changing business, market place and methods of handling.

Price ratios between options may also fluctuate.

See Appendix C Section 1
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9.0

9.1
9.2

IMPLEMENTATION PLAN

P.A.R., Approval

Plan and Evaluation for disposal
of redundant trucks (Purchasing
Department)

Solutions to maintenance I.R.
problems associated with the
rental agreement maintenance
contract (Mr.E.R. Bryant)

Prepare truck specifications
(L. Hooper/N.J. Perry)

Financial Justification
(Accounts Dept/N.J. Perry)

Raise Rental Requisition and
Place Order
(S. Czyrko/L. Hooper/N.J. Perry)

Install chargers and commission new

trucks
(A.E. Hall/N.J. Perry/L. Hooper)

Disposal Plan Implementation
(Purchasing Dept.)

Continual assessment and refinement
of logistics and operating procedures

(K. Lovell/N.J. Perry)

-15%-

30.9.81.

14.8.81.

21.8.81.

21.8.81.

28.8.81.

14.10.81.

14.12.81.

14.12.81.



—eleip =~ ycmitin@ mv -G u

ontrol Mamial

rixeca Asset

-

- memn A0TVA" ATVS TVIOL) |1 | - |eSSP[eL6l (| arooo’s e} | egepg L]
U | - |ooope6r 1| ai000'9  Aierd Al

N eousoselosdo teoruyoer |st0|Wi | *Pllisey (| aroor't  oawr | | og

@ouaose[osqD [eojuyoe] | | - [00®|9s61| 2 umoln 6T

. . . t | - [s88loget| 1| atooo’e Bursuet | I N N D

B . i a t | - E8SZlpset| 1] atooz'z ommenow | | oraur |1

n 5 . 1 | - Fe@clieer 1| arooe’e 98:3 o _twoz aunp 0'1 [reubeq bufsue] | [ |91

, " i 1 | - |oost/e961 1| arooo’e V:Eo -y ST

uoffpuod reofsdyd Jood | 1 | - | 0896961 1| aroos’z  ermxl | |l

aoua0sa[osqo [eotuyoar | sto| - | 96€|t9erl 1| ai00z’'z onwerooy | | | la

. " . 1 | - |00t zee 1| aroos’z  ewx| | |l

. " ; 1 | - |¢®tjeset| 1| aroos’e bupsueq | - @Em mccoz [ Treubeg bufsue] | ¢ |{T

i " g U | - [s&9lsser| T S e [N

" " " 1 - Fuelzeet| U " /" 1%l

i - 2 ¢ | T |6®@9fz61 2 qQooo’y e | | T T

._ i it U | - [scizf9et| 1 000’y erex| | Ty

. ; ; T~ lwmzlozed T D i e i w1

" . . 1| - |e&r|soe ¢ qroo0‘v e | | Tl T s

. 0 3 1z | - [s%8¢Lset] 1 a o,ool.@,‘lfm& - | L'T'aeuuoy g bupswe] | ¢ | p

a i g z | - poeslesor| 1|  aro00’s pwio| - | L'1°J euuoyl p bupsueq | ¢ | ¢

" " " z | - logw|OLET| T Al 000’8 ein| - " ‘L'l euuol g bupsuey | 77| 2

uopfpuod Tedtsiyd Jood |z - [6wpg &6T| T| aroo0’orAeid | - | SIOMUL AIINdg ddsodoud| | 1l

) oo w|mlo ® o | ) @ |w]

-.:.y.> st yois [t 9B ofey (wo1) uopdyinaQ puv ey Hpueng [wey

ONIDY143¥ ¥O4 NOSYIY Ales | oN o)
o Q30v1d34 38 OL INIWJINDI Q350d0¥d LNIWAINDI

] M 18°g°zz a7 CAuedt[*N Aq pasedasy uopjestjeuorjey Hodsuesy rewojuy °l0d z80z-18 °N waloiy
sdg o
3< g

sl & SWILl INIW3DV1dI¥ :T1IvLIA TVSOdOHd 193[0¥d LNVId —

=158=



The disposal list is composed of 25 trucks, the 26th truck is the
Amiese Drum Wagon (1966) which is virtually obsolete. It has

no re-sale value only scrap metal value and consequently it

will be temporarily stored until its sole use which is one particularly
wide drum, used approximately once or twice a year has been replaced
as part of the drum rationalisation, currently taking place.

Following the replacement of this drum, the Amiese Wagon will
be scrapped.
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10.

FINANCE,

COSTS AT OWN YEAR VALUES £X

Rental Option, 1982 1983 1984 1985 1986
Rental {exc maintenance) 31,97 36.19 40.92 46.22. 52.16
Maintenance (. total) 30.20 4217 44-27 46 &8  49-36
Fuel Costs 14.78 16.55 18.54 20.76 23.25
Total Rental Costs. £ K 86.95 94.86 103.73 113.66 124.79
Purchase Option.
Depreciation. Total £195.4 39.1 39.1 39.1 39.1 39.1
Interest 7.8 549 3.9 2.0 -
Maintenance. 25.33 50.54 56.61 63.40 71.00
Fuel Costs. 14.78 16.55 18.54 20.76 23.25
Development Grant. 5.86 S5.86 5.86 5.86 5.86
Total Purchase Costs £ K 92.87 117.95 124.01 131.12 139.21
Without the Project

(current situation)
Maintenance. 84.0 95.76 109.17 124.45 139.38
Short term hire costs. 2.0 2.28 2.60 2.96 3.32
Fuel Costs. 19.08 21.37 23.93 26.80 30.02
Total Costs. 105.08 119.41 135.70 154.21 172.72
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P.ALR. - APPENDIX B

DISPOSAL PIAN FOR REDUNDANT TRUCKS

OPTIONS FOR DISPOSAL

(1)

@)

(3)

Interested dealers circulated with full details of all redundant
trucks, and asked for forward offers for trucks in one lot. If
the trucks were to be sold on @ "one off" basis, then the

sale would take an unacceptable length of time and the company
would, in all probability, be left with the worst of the trucks.

An advertisement could be placed in a suitable trade magazine,
inviting interested parties to send for further details.

Sale by auction. Central Motor Auctions, of Dursley, who currently
handle auction of some Company vehicles, have offered to dispose
of the trucks by auction. They hold sales of surplus plant once a
month, and suggest that because of the depressed state of the
market we release a small number of trucks {say six) each month

to secure higher bids. One extra advantage of this method would be
to aid the smooth introduction of the new Fork T uck fleet,since we
could hold back some trucks to back up the new fleet during
commissioning.

Option (1) is already in motion, and when all replies have beenreceived, a
decision can be made on options (2) and (3).
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P.A.R. - APPENDIX C

ORGANISATION AND MANNING

(1)

1.1

1.2

1.3

1.4

Alternative methods of Fork Lift Truck Control and Logistics

were analysed as follows:-
A complete factory circuit.

On this circuit the major counterbalanced trucks from all
departments except outside operations, would travel around a
one directional circuit throughout the factory when looking for
a job.

Initially this appeared to provide higher truck utilisation but only

if additional supporting systems (such as those described below)
were added. However, careful analysis proved this method complex
and not practically feasible for the following reasons:~

(@) A very large work in progress inventory would be required
to increase truck utilisation and possibly decrease the
number of trucks.

(b) Driver recognition of work identity and destination would be
very difficult due to the wariety of jobs and procedures throughout
the factory.

{c) If the circuit principle was initiated, the trucks would split
up into smaller circuits centred around areas of highest work
activity, leaving areas of low activity with long waiting times.

Two-way radio with a central control unit to receive and transmit
all requests for job movement.

This method of control was envisaged in use with either the
present method of control or the above circuit. However, the
circuit principle would still require job identification to
enable the driver to recognise a job on arrival.

Light system

Easily visible lights positioned at each station where jobs
await transportation,again, the concept would be used in
conjunction with the present method of control or the circuit
principle.

Shop Floor Marshallers

Marshallers would present jobs in their correct priority and
weight groups for pick up by a F.L.T. driver giving him the
necessary routing information and further work to be dore at
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his destination. This possibility was considered
too labour intensive and would not be cost effective
in the light of the other options available.

The present method of fork lift truck controls

each truck to a specific function, allows areas of high work
movement to be supplied with more trucks than areas of low
work movement,

In each case the trucks work on a circuit principle, but on mini-circuits
centred around areas of high activity. This enables speedy driver
familiarisation with pending work and routing information which is
conducive to an efficient and cost effective service.

Areas of low truck utilisation are serviced by a truck from another area
2s 3 matter of routine or by special request to the F.L.T. foreman,
whereby any available truck of sufficient capacity is temporarily
transferred.

Major consideration was given to the cost effectiveness, advantages
and disadvantages of each option with special attention to the problems
associated with implementation of too many changes at ane time.

The results illustrated that, the present method:- each truck to its
specific function should be maintained with continual appraisal and
improvement in operating logistics. Upon successful implementation
of the proposed project, the two-way radio and light system should
be analysed together with a revised circuit principle pending further
progress on dedicated handling systems.

2.0  MANNING

The proposed reduction in internal transport from 42 to 28F.L.T.'s
can be attained without reduction in manning levels for the fcllowing
reasons:-

1. One truck with spare batteries is ale to work multiple
shifts, instead of a number of trucks for different shifts,
as is the case at present,

2, Redundant and inoperative trucks which exist can be sold
and not replaced.

3, Reach, Stacker and miscellaneous trucks have no set drivers,
Shop Service personnel use these trucks when necessary, but
have other duties which take up most of their time. Therefore
a reduction in the number of trucks does not necessitate a
reduction in the number of shop service personnel.
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APPENDIX 9

ADDITIONAL IMPROVEMENT PROJECTS

The current procedure of taking up finished cable onto metal
process drums is carried out principally because some take up units
will not handle wooden shipping drums and cable is made in multiple
lengths at sheathing and is cut on rewinding. This is custom and
practice, but take up equipment length measurement and sheathing
procedures are being improved and changed to allow the finished
lengths of cable to be cut and taken up onto shipping drums during
the final sheathing operation.

Within the above manual handling time, operators and assistants
carry out the m/c loading and unloading, rewinding, final
inspection and battening. Shop service personnel are not involved
with any manual handling of drums, only mechanical handling by fork
1ift truck.
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POSSIBLE FACTORY LAYOUT (1).
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POSSIBLE FACTORY LAYOUT (2).
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COURSES ATTENDED

The following courses were attended during the two year Teaching
Company Appointment to both further the author 's development and to

provide a background in specific areas where more knowledge was
necessary.

1.

A Management Orientation Programme (M.0.P.) a one week
residential course organised and run by Standard Telephones
and Cables at one of their London centres.

A Materials Handling Course entitled "Warehouse Layout and
Methods", a one week residential course organised and run by
The National Materials Handling Centre of Cranfield at a
suitable training centre in Peterborough.

A Materials Handling course entitled "How to Reduce Your
Fork-Lift Truck Costs" a three day residential course
organised and run by the National Materials Handling Centre
at Cranfield.

An Electricity Board Seminar on "Costs and the Future" a one

day semirar organised and run by the Scuth Wales Electricity
Board at St. Mellons, Cardiff.
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