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INTEODUCTION

Rockware International was contracted by the United Nations
Industrial Development Organisation to complete a feasibility study
at the Guyana Glassworks Ltd. Georgetown, Guyana, to determine the
cost of commissioning the Glassworks and to assess the viability of
producing glass containers for the local markst. The glassworks
for the purposes of this study is defined as the glasscontainer
furnace and the bottle production and decorating line. The
general terms of reference for the study are inclnuded after the
Introduction. General comrents on the Pressware line are included

for information.

The feasibility studvy was completed in two parts:

a) on site technical assessment by the
Rockware Internaticnal Team

b) technical and financial review of team's
findings in the United Kingdom with
proposals for action

This report is compiled in three sections:

Part I —~ Techrical appraisal of facilities of Guyan
Glassworks Limited
-  Appendices
Part 11 - Personnel, Technical Assistance, Technical
Manacement and Training Requirements.
- Appendices
Part III - Cperational Stratesy and Tinancial
projections
-  Appendices
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A substantial amount of technical and statistical data was supplied
to the RI team. Where this is used as a basis for comment,

copies are attached as appendices.

Technical assessment of the plant has been made on the basis that
it is the intention of Guyana Glassworks to manufacture glass
containers which conform to nomal standards as regards capacity,
dimensional accuracy and closure performance required by
container users in the beer, soft drink and spirit trades as
well as for phamaceutical and food containers. Production of
this nature would allow Guyana Glassworks the possibility of
export ard the ability to corpet= with other regicnal

manufacturers.

Various market and demand assessments have been carried out
indicating various consumption levels for contairsrs in Guyana.
The anticipated demand has a very great bearing on the operational
azpects of plent in tenas of raw materials, eneiyy usage, fucnace
life, machine perfommance and so forth. The calculations made

in this report are based on the assessment comnleted using
material supplied locally. Further explanation of the importance

of the assessed consumption is given in each relevant section.

It should be noted the Rockware International are not equipment
manufacturers, Items of equipment designated as required for

this project are given their technical description and not named

by manufacturer except where the reason for this is exnlained,
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ROCKWARE TFRMS CF REFERENCE P2 A FEASIBILITY

STUDY TO DETERMINE THE COST JF COMMISSIONING

THE GUYANA GIASSWORKS PLANT AND THE VIABTLITY

OF PRODUCING GLASS CONTAINFRS FOR THE ILOCAL

MARKET.

The study will cover the following:

1. Raw Materials

(a)

(b)

- aa IS I I B N

(c)

1 I (d)

Sand - suitability, treatment required, methods of

quarrving and transport to and storage in glass plant.
Soda ash and other imports - specifications, importing
arrangements, dock facilities, transport and storage
arrangements.

Quality and value of raw materials in stock.

Cullet crushing and storage arrangements.

liney, dJdecorating equapmiat.

I 2. Production Fauipment - i.e. batch plant, furnace, production

l (a)
{

(b)

I | (c)
!l (d)

I
l (a)
I
|

(b)

' (c)

Condition - repairs and refurbishing needed.
Comments on equipment designed and shortcomings.
New equipment recommended.

Detailed estimate of cost of refurbishing existing

and purchasing new equipment.

3. Services

FElectricity - adequacy of standby equipment, variations
in f: equency and voltage, reliability of supply, power
factor condensers, quantity of electricity consumed,

cost of electricity.

Water - availability, quantiiy neecded, cost.

Comprossed air, state and adequacy of cormressors.
a ’ v -

Orerating Costs.




4. Moulds

(a) Number and condition
(b) Source of supply
(c) Design

(d) Mould repair, maintenance and storage arrangements.

5. Technical Assistance Agreement

Terms and Conditions

6. Warehouse, Inventoryv

(a) Storage of finished containers
(b) Inventory *o be carried

(c) Value of inventory

Market

(a) Specifications of bottles to be produced, quantity,

price, sales income.

(b) Production program, yield, effective operating days,

colour changes.
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(¢) Furnace loading

(d) Machine loading

8. Labour

(a) Numbers required organisation
(b) Training arrangements

(¢) Recruitment

(d) Rates of pay and labour cost

9. Costs

Paw materials, labour, electricity, water, oil, fuel, maintenance,

oy ey Phang Py Pty ey

moulds, management salaries, administration costs, denreciation,

amortisation of initial expense service fee.

ey

»
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10. Protit and loss account for 10 years, cash flow statement,

W s

balance sheet, return on sales and zquity. Debt service

coverage, financial rate of return (discounted cash flow).

11. Suggested finuncial plan.




PART 1

TFCHNICAL APPRAISAL OF FACILITIFS COF CUVAXA

ASSWCRRS LIMITED.




PART 1 - CONTENTS

1. GEXERAL

2. SERVICES
2.1 Power Supply - Electricity

2.2 Gas Supply - Liauid Petroleum Gasses

N
W

Heavy Fuel 0il System
2.4 Gas 0il Line (Diesel}
2.5 Water

2.6 Compressed Air

3. RAW MATFRTALS

3.3 Soda ash
3.4 Dolomite
5 Ararornite
3.6 Feldspar
3.7 Scdium Sulphate
.8 Sodium Nitrate

.9 Tron Pyrites

w W w

.1C Cullet

3.11 Arsenic and Selenium

4, SITE TREATMENT OF RAW MATERIALS

4,1 Vet Sieving
4,2 Drying

4,3 Raw Material : Existing stocks and cost

3.1 Sand
l 3.2 Yarrowkabra Sand Deposit
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BATCH PLANT

BATCH AND GLASS QOMPOSITION

L1 Flint Glass (withouf Dolomite)
.2 Arber Glass (without Dolomite)
.3 Flint Glass (with Dolomite)
.4 Amber Glass (with Dolomite)

.5 Glass - Sample Melt

FURNACE

.1 General Appraisal

BOTTLE PRCDUCTION LINE

1 Forehearth and Feeder
Machine to lehr Entry

Anneling Iehr

=W N

Cold End and Inspection

.0 Decorating Facility

ANCILLTARY SEEVICES

.1 Warehousing and Storage

.2 Machine Repair Shop

.3 Mould Cleaning and Storage Room
.4 Mould Equipment and Design

.5 Stores and Parts Inventory

.6 Laboratory and Quality Control

.7 Addi tioﬁal Technical Requirements

.8 Lynch PBM Pressware Line

ADDEND(FS

1 - XVII

Batch & Raw Material Handling Equipment Capacities




GENERAL

The Glass Plant is situated some 50 km south east of Georgetown,

and has been virtually complete since 1978, 21lthough equipment continued
to be installed up to 1980 and there were resident contractor's
engineers on the site until March, 1982. A Status Report was
submitted to Guyana Glassworks Limited dated 13th April, 1982 by

Kurt Badelt of General Glass Fquipment Comrpany, the Contractors.
Whilst this is a helpful surrary, it requires reading with

discretion in the light of the actual detailed inspection and
findings.

Consider_ng Me length of iime the fuipren*t hrs besn s-anding, it

is in a good state of preservation and the comments refer not so much
to the deterioration of the plant as to its design.

The site of 20 acres is large and mor. than adequate for the tonnage

now contemplated or even when the Window Glass project was contemplated.

The »nlant layout is scattered and has eiven rise to tecbnical oroblers
in that the cil storage and batch house are an excessive distance from
the furnace,namely 900 feet and 400 feet respectively, whereas the
expected position in a new layout is immediately outside the furnace

building. These problems can be overcome.

There is inadequate provisibn for warchousing, carton storage

and assembly, resorting of 0Q.C. rejected ware and ancilliary
processes for decorating ACL or machine maintainance. However, as
long as the Window Glass section is not in use the space so freed

could be used to fulfil these several functions.




It must be said at the outset that the plant iz caparle of making
glass containers, at a cost and with operating Zifficulties, without
major modification. However in order that the plant can function
to the required standards certain minimum requircments are necessary
such as secure power supply, sound fuel lines, instrumentation,
effective forehearth and feeder operation, furnace performance

and good sand treatment. In sore areas of the plant these
requirements are not met and therefore certain additions in terrs of
equipment and plant are necessary. These are specified under their

separate sub-headings.
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SERVICES

Power Supply - Flectricity

It is absolutely vital that the plant nas a completely
reliable power supply, even a surge can cause chaos
particularly in the early stages of production, causing not
only loss of production but possibilities of serious

damage. During the two weeks of the BRI teams visit, there
were six po or failures varying from a few minutes to

several hours. This is completely unacceptable for container

ranufact re.

It was stated that the reliability of the power supply

was improving and that within two vears the station

supplying the plant would have additional eguipment. However,
the container manufacturing process is particularly sensitive
in this area and cannot tolerate interruptions. In xeeping
with many other industries in Georgetown, e.g. The Corrugated
Paper and Carton Factory, Guyana Liquor Corporation, Banks,
D.K.H. Brewery and the Guyana Sugar Corporation, the Glass

plant must have its own power supply.

At present, there are two emergency stand-by motor generators,
a } mega-watt caterpillar set and a 1 mega-watt 1.D.E. set.
The latter is so connected that should the mains power fail
it is automatically self-starting but at the time of the

visit the automatic switch was inoperative.
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Yhen the I.S. bottle production line alone is running and =&xing

no allowanze for the decorating lehr, over 630 kw will be required.
This figure will rise to over 900 kw approximately should tre

press line be included, and some allowance made for the maintainence
of the temperature of the decorating lehr. The connected load on
the heating elements of the lehr is 700 kw so that at starting up
this would place a great demand cn the power supply. This equiprent

could however be fed from the G.E.C. mains.

To allow for reliable supply it is recommended that a second rnoto:

gacrator te instlled to twir the existing one and that tbrse two are -
run in parallel, thus each could carrv the full normal load of the I.S

line and should cme fail or require maintainance the other could tzke

the load. A } kw Caterpillar generator would be stand-by ecuipment

The most satisfactory arrangement would be to purchase a second

generator from Imtermational Diesel Electrics to reduce th-: smares

requirereny and retain a Lonsistency of performance a age.

New switch gear wonuld be required to make this paralle: wrrangement

possible. Vith such an installation an uninterrupted power supply

could be guaranteed.




2.2

(Gas Supply - Liquid Petroleum Gasses

At the present morent there is no gas supply to the plant
although the original intention was to use L.P.G. for the initial
heat up of the furnace, for the fire finisher on the press for the

window glass line and for certain other ancilliary processes.

Gas, however, is also needed on the bottle machine, for the conveyor

and for the front of the lehr and there is no provision for this,

Laying on the site is a large L.P.G. storage tank (54' 4" long

x 84" diameter) with a water capacity of 14,500 U.S. gallons which

has not yet been installed but the foundations for this have been
prepared. It is recommended that this tank be set up on the

supports already provided and that an L.P.G. system covering vapourising
units; air mixer etc. be instulled to supply the container line

and its sncilliary eqiivment .

A much more important and additional use would be to fire the feeder and
forehearth, currently an oil fired system, and this will be sighted

under a separate reconmendation.
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2.3 Beavy Fue™ Cil Svstem
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The heavy fuel oil lire is a dead end system as opposed to a ri-g
main system ccnsisting of a 3" pipe with an equivalent length

of approximazely 1,000 feet.

The unloading facility will need replacement in that as at present
arranged, a delivery from the 0il company cannot be taken into

the storage tank without interfering with the factory supplv lire.
Only a single purp to fulfil both unlcading and supply is at

present installed.

The heater used to bring the oil to anatomising temperature is
situated in the compressor house some 370 feet from the furmace.
As no Tuel lires are insulated, the oil temperature on arrival at

the furnace will be too low for good burner performance and cor-zct

combustion, where 2 temperature of approximately 240° F wiZl be

b —

required at tbe burner.

The average ambient temperature as reported at Tirehri Airport some
7 miles from the factory falls to 70° F and ~- absolute minimm of
61° F. Whilst this is x_vell above the pour point of 35° F for tze
oil as specified bty Shell, it is some 40° F below thz oumping

temperature, The average maximum temperature is 87° ¥ peaking =zt

100.4° F, Although an outflow heater is provided at the mrain
storagetank, the pipeline is so long and the flow to the contairzr
furnace relatively low, there could be supoly problems on this

vital life-line,
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The present oil line is in a trench which contains mch debris and

is water logged along the hottcm much tou close to the mipe.

It is essential that a new oil systam be instulled. This could
either include a recirculatory system to the muin storage tank

or incorporate a day tank systar placed near tu the container furnace
with a ring main circulating oil 2t purping tenperature. The

o0il would then be stepped up to atorising temperat-'re close to

the furnace itself and insulated.

The smiller gas 2il (dies21l) lin= was fovnd to be badly corroded in
places. It is essential that all the covers be taken off, the trench
cleaned out and the heavy fuel oil line examined for corrosion.

It is of an all welded construction and would be best if it was

lifted well clear of the bottom of the trench.

In addition the instrumentation on the heavy fuel oil system is
inad.guate for checking temperature, pressure, tank level :nd flow
recordings and therefore control purpcses. It is recomercded that
a replacement system be installed incorporating a float system,

pressure relief valve, filters and controls on the pre-heaters.

Totalisirg flow meters should e used for each large consumption

area €.¢. furnace, forchearth, sand drier. -

(A more cietailed appraisal of the existing system is ziven in the

section cm the furnace which should be read in conjunction with the above).




2.4 Gas 0il Line (Diesel)

The unloading facility must be modified so that it is completely

independent of the factory supply lire.

This pipe of 2" diameter like the heavy fuel oil system is very
long and is used to supply the lehrs and at present the
forehearths. Whilst not presenting the same problem as the
heavy fuel oil line, it must be examined for current corrosion.
The gas 01l supply to the sand and aragonite dryer is very

badly corroded and needs replacing.

The reason for taking an oft feed from after the existing
meter all the way back to the sand drier is difficult to
understand. The feed could be taken directly from the first
punp house (i.e. 50 metres rather than 200 metres) with the

appropriate control valves at the drier itself.

Further imstrumentation is required comprising fuel pressure

gauge, flow meter and float system.

Water

The current water supply system is adeguate except that a deep
well pump is required to replace the one removed. The previous
pup wass apparently lent to Ideal Industries and has not as yet
been replaced. The stand-by centrifugal pump has been purchased.

Details of the Well Pump House are given in Appendix 1.

o



The replacement of the purp is essential as, failure of the water

supply under manufacturing conditions would have disastrous effects.
The pum drive motor should be repvlaced with one of the correct H.P.

as shown in the drawings.

The quality of the water is satisfactor for factory operations. A

typical analysis is included as Appendix II

Compressed Air

The facilities available in the Coruressor douse will create an
adequate supply of compressed air for all purposes and only minor
work is necessary. The water cuoling system requires a thorough
check to assure adequate fixing e.g. connecting pipes should

be supported to aveoid fracture.

A dry air system is essential for the operation of the instruments.
The current system is ron-operational and reeds repair or replacement.
It is recommended however that a curpletely indevendent system for
dry oil free instrument air be installed using a small 100 p.s.i.

0il free compressor and drier. This would not be a major cost

item.

Detail of the compressors and corments are included as Appendix ITI
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RAW VATERTAIS

Sand

The whole Yarrowkabra locality, in which the factorv is situated,
consists ¢f an extensive deposit of white sand. The deposit is

at least five miles long and a mile wide with an average reported
depth of about 50 feet. The total amount of material available

is incalculable but runs into many millions of tonnes.

Ar area aboat 250 by 100 yvards has “e2r cleared to the west of the
factory compound. Some sand has already been removed for
construction purposes. This cleared area aione however still contains
some 0.25 million tonnes of recoverable sand., At 25 tonnes/day of
glass which represents about 5,000 t.p.a. sand usage there is about

50 years supply.

To check the consistency of the deposit five samples were taken from
various parts of the cleared site. The chemical analyses show the
sand to be over 99% silica (Si02) about 0.01% Fezo3 and with a carbon
content of 0.088%.

The chemical analysis indicates a very pure sand suitable for colourless
glass containers and good quality pressed ware. The carbon content

is unusually high for a sand of this quality and may, if it is variable,
cause some colour variations in both flint and arber glasses.

Analysis results are included in Appendix IV.
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The grading of the samples taken showed potential meltirg problems
in that the material from the cleared area shcwed sand too coarse

for good glassmaking. The examination indicatsed the presence of

of significant number of quartz grains up to 3 or 4 mm in diareter,

Sand with this level of grains over Iim (average 10% of sample)
cannot be used as itsuse would cause constant provlems in the
glass from unmelted sand grains. This would lead to the scrapping

of large numbers of bottles even at a low furnace pull rate.

These lavg? particles will need to be rerovec. The only zffective

method of removal is by wet sieving. This would best be carried

out in the quarry or in the cleared area to the west of the sand drier,

A simple plant only is required and is briefly described in
Appendix V. This plant must be built before the factory begins
operation. This will be a major cost item. The sieve analysis is

given as Appendix VI.

The wer siceving plant as well as removing the coarse particles

which will not melt, will also perform two other functions:

1) Tt will remove most of the orpanic material present thus

eliminating any potential colour problems from this source.

2) It will remove some of the fines. The removal of the very
fine particles will reduce potential carryover problemc in the
furnace. Carryover of fine particles into the furnace

regenerator can reduce furmace life and eificiency.
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Afier washinz the material can be left in the open, on 2 sand base, to
drain. This material stiould normaliy drain to 4 or 5% moisture over 2-3
days. It would b2 as well however to stockpile some 3 or 4C0 teoanes

of material under cover to prevent problems of having to dry very wet
sand during long periods of heavy rain. This material could

easily be held in the drier building.

Yarrowkabra Sand Deposit : Historical Note

The chemical guality of this sand is consistently excellent and matched

only by very few Jleposits in the world.

The silica content is very high, the level of immurities low, and of
iron in particular, very low. Thus charicaliy the sand can be used
for top auality pressed ware as well as container and sheet glass,

sodium silicate and silicon carbide manufacture.

Initial samples examined by CGeneral Class and Rockware International
must have been taken from a small finer area of the derosit. These
samples could be used as is for glass making. Unfortunately however,
they are not representative of the bulk of the sand and show the

grading to be better than it really is.

The more detailed examination of the sand following the RI visit
indicated the material generally to v too coarse to be used as is

for glass making.

This corroborates the work of other investigators.

The Yarrowkabra area (near the glassworks) has been an area of

partictiar study due to its convenient location,
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3.3

There is in existence an =xtensive report surtveyving the Guvanese white
sand deposits and their ocssible markets. (Report on Quartz Sand

Utilisation by K. Livan 1277).

In 1981 Floatex uf Crick Northamptonshire put forward a design and
quotation for a sand washing plant to Meverex of Cradley Heath.
Meverex werc acting as cornsultants to a foundry(ies) in Guvana and
the proposal was for a 40 t.p.h., nlant capable of producing

an extremely good grade cI sand primarily suitable for glass and

foundry uses.

The plant recommended was more sophisticated and larger than the one
suggzested Yut would procw- @ m:terial fo - a mumbte . of i:ncust -ies,
It may be possible to lock upon this as a separate enterprise with

the glassworks being merely one, albeit a major customer.

21 have obtained a copyv oi the report. Some consideration might be

given “o this project for both internal use and possible export.

Soda Ash

The soda ash is from Allied Chemicals plant at Green River Wyoming.
Allied are one of five carpanies producing high quality dense ash from
extensive natural deposits of trona, a mixture of sodium carbonate and
bicarbonate. The products from all five producers are used all over

the world including the U.X,

Provided this material is stored and handled properly from the ship

to the batch plant it is unlikely to cause any problems.

Soda Ash is highly soluble in water and will in fact pick up moisture
from the air to form a hvdrate. The hydrated material sets hard in

large lurps or forms a hard skin over the pile of ash. Once this has
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havpened the hydrated material cannot be conveved, weighsd or

mixed until it has been crushed down to nowder forr again.

Due to the way it has been handled and stored the existingz stock of

soda ash has been significantly affected by hydration.

The main area designated for storage theoretically canable of holding
over 1800 tonnes probably contains about 1300 tonines. The remaining

material is not stored in the second designated area but spread out

over a large area overflowing into space designated for other storage.

The material in the main bay is only slightlv affected by hydration.
The remeining wa’eris”, hwever, is ~xtensiv:ly hyd—-atei and is set
hard in large lumps. These will require crushing before use.

It is recommended that it be crushed in small quantities, say a
skip at a time in the cullet crusher. The work should be done

on a dry day, and the material removed to the batch plant silo

immediately after crushing.

To minimise the hydration reaction and its subsequent problems the
soda ash should not be handled in the rain or stored outside.

It should be stored under cover with minimum surface exposure to the
air,

This is most effectively done by storing in a series of narrow bays
about 10-12" wide and about 10' high. The material is used

from one bay at a time being recovered by a front end loacder from

one end only., Fach bay should bte sealed off until requ. d.

It is reconnbnded that the whole of the Areas A and C (marked Scda

Ash and Feldspar respectively) should be divided up in this way.

A ———————— A A———— .

——

ST




3.4

Storing ard handling in this manner would reduce losses and

inconvenience from hyvdration to negligible levels.

Overall the stock currently on site is acceptable for glassmaking

given the above comments.

Dolomite

1his material is only essential for flav glass. It is not
necessary for container glass. Since, however, the material
is on site and has been paid for, it would be sensible to

use it.

The batch formulation to be used initially should include
a small amount of dolomite to use it un. Once it has been
vsed up dolomite should not be re-ordered until and unless

flat glass manufacture is started.

The material from Ohio Lime, shipped in 1 hundred weight
bags, is used for glass manufacture in the U.S.A. Its

chemical and grading specifications are suitable, It has a

very low iron content.

—e




1 l 3.5 Araceonite
i
' Aragonite is calcium carbonate in a different crystal form from
g limestone. This particular material occurs naturally in the
l l Bahamas and is imported extensively into Guyana for sugar refining.
Any material suitable for sugar refining is almost certainly
I l chemically suitable for glass making. The initial analysis
l confimms this, The presence of strontium in significant amounts
! is interesting but does not affect the suitability of the material.
l» I Samples taken to check the consistency are satisfactory. One of
the samples shows a lower CaO level and a higher Si0O2. This is
[. I pvossibly due to sand contamination. The iron content is exceptionally
low.
Ij The grading of the samples is satisfactory for glass making.
{. This material is being used for glass making in the southern U.S.A,
so 1s unlikely to give rise to problems;
i‘ Precautions will need to be taken to see that the material is not f
'{ I contarira’zd and it shouuld be rough sceencd Lefae use to elawrats j
I\ bricks, bits of timber etc. which tend to get picked up in bulk ;
{ cargoes. 'These precautions also apply to the soda ash as well as {
l the aragonite. [
i
i ' Most of the aragonite is stored outside and has become thoroughly !
wet. It will need drying before use. The material is quite dry i
! I when shipped and if stored under cover can be used without drying.
' There is room in the raw materials warehouse to do this once the
[

soda ash storage is properly organised.

Overall the matcrial on site is acceptable for glassmaking.

.‘
I
|
!
i
|
|




3.6 Feldspar

This material has been impcrted, again in one hundred weight bags,

; I from Feldspar Corporation North Carolina.

i I To cut costs in future it is recormended that this material be
imported in bulk. This procedure would save up to $G 50.00 per tonne.

{ I It is inert and requires no special precautions. As with the aragonite

l_ it only needs to be kept dry and free from contaminatior.

The material is used extensively for glass making in the U.S.A.

[ “ and is of excellent consistent quality.

3.7 Sodium Sulphate

‘ Again this material is imported from the U.S.A. in 1 hundred
[ weight bags. Like soda ash it is soluble in water and 1
[ l prone to hydration. Some hydration has occurred but it
is not significant. To minimise hydration the bags should
[ I only be split just before use. It is recommended that
this mterial be treated as an additive and weighed out on the
[' small scale, It should not be put in the silo hopper to be
! l fed into the main weigh hopper as it will cake solid.

It is suitable for glassmaking nurposes.




("R ] By

Py ] ey ] | | sy [ 7] Baisunry

3.8

3.9

Sodium Nitrate

Sodium nitrate, whilst useful, is not essential for flint glass
manufacture. Good colour can be maintained by the use of saltcake

and arsenic im conjunction with the seleniim.

The material here is stored in bags and has been extensively affected

by hydration. Many bags are set rock hard and the material will

have to be crushed before use.

It is understood that some of this material has been sold to a
chemical company. It is recomrended that if possible it would be

best to sell off the rest.

The recamended batch does not incorporate sodium nitrate and it

has rot been included in any theoretical calculations

Iron Pyrites

This material is stored in paper sacks. Sare have set hard
but the material seems to powder again easilv. The material

is only required for amber glass and should store without

trouble until required.
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{ l 3.10 Cullet

l Crushed cullet was stored in three concrete bayvs constructed
i for this purpose. Two bays contained about 150 tonnes altogether
[' I of white flint and one bay about 200 tonnes of amber. The
materials both contained a significant nurber of crown corks but
{ I otherwise were clean and uncontaminated.
[ I A somewhat battered shelter obviously intended to protect people hand
' sorting the cullet is or site; A few 01l drums were visible containing
[ I cullet and several piles of crown corks were dotted about the area.
“ -Obviously a start nad been made on ha.d sorting at some time. All
[ the material in the bays should be hand sorted and passed through
{ “ the crusher before use. The magnet in the exit chute should
remove most of the remaining crown corks.
[l
‘ II It is strongly recomended that at least one more magnet, and
[ preferably two, be placed over the mixed batch conveyor to remove
{ m the remaining metal contamination. Contamination of this nature
) reaching the furnace will affect the bottom of the melting tank and
{ ' penetrate the refractories. In view of the desigm of the furnace,
| l i.e. unpaved furnace bottom, it is essential that all tramp metal
l is removed from the cullet and batch before delivery to the furnace.




3.11 Arsenic and Selenium

These materials are contained in drums as normal. One drum of each

was opened and the contents found to be in satisfactory condition.

Some drums did appear to have deteriorated due to attack by nitrate.
It is recommended that they be placed in pallets to minimise this

attack.

- .
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SITE TEEATMENT OF RAW MATFPTALS

Wet Sieving

As indicated in the earlier section there is a requircment to

wet sieve the sand before delivery to the site for drving.

Drving

A 15 t.p.h. rotarv drier has been erected on site. Lt is fed

by a 40 t.p.h. bucket elevator and the dry material is removed

by a 40 t.p.h. conveyor. The drier is intended to handle the sand
and aragonite. The dried material being diverted into the appropriate
bay by a two way chute at the end of a conveyor. The feed to the
hopper f the bucket elevator is via a platfom, a double deck

vibratory screen and steel clmte.

The arrangement requires one man to shovel the material onto

the screen and another man to push it down the chute into the boot

of the bucket elevator. By rrmoving the equipment the material
can be fed from the shovel directly into the boot of the bucket
elevator. The top 1 inch screen will remove tramp materi:l e.g.

roots, branches from the sand and bricks, planks etc. from the

arazonite.
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This could equally well be done by merelyv placing a 1 inch or

2 inch grid over the top of the elevator fe=d hopper.

The bottom screen, whose purpose appears to be to remove fines,
is far too fine to be effective. The darp sand and aragonite

simply do not pass through.

Neither screen will effectively remove the coarse (i.e. the

+ 1mm fraction) material from the sand.

The whole arrangement merely impedes direct feeding of the material
to the drier and interjects an unnecessary requirement for two men

whilst the drier is running.

‘The platform, screen and chute should be removed from this present
position before start up. The screen, with a top deck and solid
Eottom deck, plus the chute could be used in the sand washing and

sieving process. They are perfectly satisfactory for this purpose.

As mentioned before, the present cargo of aragonite is thoroughly
wet and will require drying before use. Subsequent cargoes if

stored under cover should not require drying.

The dryer is a Dressar Industries rotary type without a cooler.
It is simple, reliable and will do the job effectively, although

not very economically.

The fuel consumption of the drier is estimated at 2.5 gallons per

tonne which will add to the cost of the batch preparation.




e .
oy

§ Bockware Inlernational would not have advecated the use of dry
l sand in this plant. The batch house is designed and built to
1 handle dry materials and at start-up this should be the case.
i I However at a point where some operating experience has been '
obtained a conversion to damp sand operation would bé appropriate.
[ l Some economy in operation could be achieved using a wet sand operation
' with minor modifications.
|

il 4.3 BRaw Material : FExisting stocks and.cost
l Details of assessed stocks and raw material costs are given in
[ Appendix VII.
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H 5. BATCH PLANT
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A full description of the batch house and its intended operation

although certain actions will be required to be taken before
start-up. These are assessed in Appendix I¥ together with

assessments of aciion tn be taken on the rzw materials and batch

s e -y

I is given in Appendix VIII. Overall the basic facility is sound
handling operation,

One major ommission is the provision of an operating mannal or a

! I description of the batch handling system. This will need to be commiled
* befcre assersments. . rrrninzt and operation car be made. Tn additica

{ “ an assessed six weeks of =xpert assistance from Toledo Fngineering

‘ ﬂ personnel is required to commission the weighing system together

i with a repair to the 1001lb scale.

i l 5.1 Batch and Raw Material Handling Fquipment Capacities

Fuil details of the various capacities of raw material and batch

’{ . handling and storage equipment are given in :ppendix X.




BATCH AXD GLASS COMPCSITION

During the various investigations carried out at Guyara Glassworks
several batch formulae have been put forward. Rockware International
have completed analyses of raw materials as described above and

have drawn up recomrended batches.

These batches are similar to those already suggested but with

some important modifications.

The flux levels, i.e. soda plus potash and lime plus
magnesia are similar to those recommencded in the Persson report,
but it is suggested that less alumina is required. The lower

~ £0dspar vsag2-will show coniderable batch cost savings.

The flint and amber batches are the same excent for the
different colourants added. The suggested levels of pyrites
and carbon in the amber will probably have to be modified according to

the actual colour produced. This is normal.

The use ot dolomite is not essential and ity elimination will give
further savings. Two batches are thus given for each glass, one
with dolomite to use up the material in stock and the preferred one

without the use of dolomite.

As mentioned earlier, nitrate is not included in the first batch
as it is not necessary and is difficult to handle in the hot,

humid climate.

Depending on the actual colour produced it may also be possible to

do without selenium in the flint g¢lass batch..




P et boce

The iron content of all raw materials is very low and trial melts
in the Rockware Technical Centre show exceedingly good colou{.
Provided care is taken on separating iron from the cullet and amber
cullet from flint cullet this good colour should be achieved

1n practice thus eliminating the use of an unpleasant and

exrensive material.

The batches are shown in Tables 1, 2, 3 and 4 along with target

compositions.

The full calculations are shown in Appendix XI.




6.1

TABLE 1

FLINT GLASS (WITHOUT DOLOMITE)

BATCH

Sand 1000
Soda Ash 330
Aragonite 2385
Feldspar 100
Saltcake 10
Arsenic 0.8

COMPOSTITION

SiO2 73.2

Na,0 13.9

et }
K20 0.2
Ca0O 10.7
MgO 0.06
Sr0O 0.22

Theoretical Batch redox + 13.4

neglecting decolouriser

Fusin Factor 84.4%
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6.2 AMBER GLASS (WITHONT DOLOMITE)

TAEBELE 2

BATCH

Sand 1000
Soda Ash 330
Aragonite 285

Feldspar 100

Saltcake 10
Pyrites 2
Carbon 8
(Charcoal)

COMPOS TT [ON

SiO2 73.1
NagO 12.8
K20 0.3
CaO 10,7
MgO 0.06
Sro 0.22
A1203 1.27
F9203 0.11
S()3 0.4

Theoretical Batrb redox - 23.4

Fusion Factor 84.1%

———
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TAELE 3
| 6.3 FLINT GLASS (WITH DOLOMITE)
l BATC COMPOS ITTON
[1 I Sand 1000 SiO2 73.3
' I Soda Ash 330 Na20 13.9
[ Aragonite 250 K2O C.3
l Dolon ‘te 35 240 .0.1
[ Feldspar 100 MgO 0.6
[ n Saltcake 10 Sr0 0.22
“ Arsenic 0.8 A1203 1.28 neglecting decolouriser
| [ S0, 0.3
n As,0, 0.05
[ Fusion Factor 84.4%
{ Theoretical Batch redox + 13.4




A
i TABLE 4
|
i
l 6.4 AMBER GLASS (WITH DOLOMITE}
:
2 I )
; l BATCH COMPOSIT ION
l Sand 1000 sio,  73.1
;i Na,0 13.8
' Soda Ash 330 K,0 0.3
I Aragonite 250 Ca0o 10.1
!l Dolomite 35 MgO 0.57 .
I Feldsoar 100 Sro 0. 20 |
. 1
[ Saltcake 10 A1203 1.28 ;
- o/
. l Pyrites 2 Fe203 0.11 Fusiorn Factor 83.7% |
!' Carbon 8 503 0.50 !
|

l |

Theoretical Batch redox - 23.4
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6.5

Glass - Sar.ple Melt

An experirental melt was carried out in the laboratory using the
materials carried back from Cuyana. These were graded and

prepared using a standard batch formula.

A sarple will be sent to Guyana Glassworks and details of the
melts are given in Appendix XII. The glass produced was excellert in
colour and acceptable for both container glass and tableware al-

though there were some further indications of the need to wet sieve

the sand before use.

- ..
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FURNACE

General Appraisal

The furnace is the key operational and cost item in any glass

plant.

The furnace built at Guyana Glassworks appears to be a cross between
a unit melter type and an old type end fired regenerative furnace
with a form of over port firing. It is an o0ld design and will be
comparitively very inefficient especially at the low load now
required. The melting end area is 31 sq.m. approximately. A
modera design of the same physicsl size would me'- 90 tonaes reo

day as opposed to the rated 45-50 tonnes per day.

There is no insulation oa the side walls, regenerators, furnace
crown or other parts of ‘he structure except at the top of the
regenerator where an inefficient type of insulation has been
applied. The side walls are of high conductivity electrocast
materials and the heat losses from these will be considerable

adding up to 20% to the total.

The glass depth in the furnace is 34" which is too shallow for a
normmal life furnace of 'approxirmtely five years on a nominal load of
colourless glass., The furnace bottom is of siliminite and is not
paved. The bottom will run very hot and this will reduce furnace
life and increase heat loss. The proposed low load will ease this
situation and reduce wear on the furnace bottom but not significantly

in terms of expected furnace life.




Examination of the furnace interior indicated signs of diversion
from the drawings supplier., a poor level of bricklaying and
construction and that two critical blocks were missing from the
throat area. Had this discovery not been made, an attempted

start-up would have resulted in serious problems.

The furnace will, after minor modifications and inclusion of the two
omnitted blocks, melt the required tonnage albeit at a very high

fuel consumption.

The heat recovery, a vital factor in thermal efficiency, of the
regeneirators is too low, tie relevent -atio being appro:iimately
half that of current modern practice. The port area ratio is also
or. Lhe small side but can be coped with unless the furnace load is

increased, in which case it could pose some difficulties.

The instrumentation on the furnace is not comprehensive and the existing
level control inscrument should be replaced. Two optical
pyrometers for temperature measurement are required and were not

avaiiable on cite.

In terms of fuel consumption the information supplied by the

contractors was of no help and there appears to be no operating
experience of a furnace of this type. Theoretical calculations

based on Rockware experience and design work and comparisons to
appropriate furnaces have been completed. These calculations have been
made in reference also to the various existing calculations, i.e.

those of K. Badelt, Chinese Delegation, F.R. Persson, N, Crandon

and comparative figures from J.A. Lamond.
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It is Rockware International's assessment that the potential
fuel consumption of the furnace will be in the region of

3038 Imperial Gallons at a 25 tonnes ver 24 hour load. (3952
Imperial Gallons at 50 tonnzs load per 24 hours). 'This is
a total of 121.5 Imperial Gallons pe. tonne of glass at 25

tonnes load, 79 Imperial Gallons at 50 tonne load.

A furnace of modern design and construction pulling at its
rated lcad would consume between 35-40 Imperial Gallons per
tonne of glass. Pulling on a load below its rated value

this consumption would rise, but still be below the consumption
figure for Guyana Glassworks furnace (i.e. 45-50 Imperial

Gallons per tonne).

There is no method of providing draft to the furnace should
the ejertcr fan reqrive maintenance or fuel. Alterpative

provision is essential and must be made.

The o0il supply is referred to in detail elsewhere but the
reversal panel for the furnace requires revlacement. Tbhe fuel
flow needs to be monitored and recorded for this rost important

cost centre.

The various constraining factors given above indicates the

expected life of the furnace under normal operating conditions

to be 2 years following the essential work and alterations.
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It is obvious therefore that for the plant to continue in operation
a new furnace will be required in year 3 of production. The
estimated cost of a replacement furnace at a daily tonnage of

up to 40 tonnes to account for increased demand would be in

excess of €(sterling) 1 million. This furnace however would be
fuel efficient and possibly require no civil changes to the

factorv layout, foundations etc.

Major structural changes to the furnace to improve its operational
efficiency are possible but would not extend the furnace life or

~duce ¢>st: 2noigh to give a finanrial peyhach .

A full technical review of structural and operational aspects

of the furnace is included in Appendix XIII.

A full review of the design aspects of the furnace is ircluded

in Appendix XIV.




BOTTLE PRCDUCTION LINE
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8.1 Forehearth and Feeder

The forehearth and feeder is of a design fired by oil

and whilst this will work it is not compatible with the control
needed for providing containers to international standards.
Experienced personnel could operate the oil fired forehearth with
some degree of control but given the lack of indigenous experience

in glassmoking this would be a severe problem area. It should

TADATZe 0 MRl ERASR Sesbiead

be noted that there are no oil fired forehearths operating in the
United Kingdom or Europe. Rockware International have knowledge of

only one operating in the Far Fast but this is about to be replaced.

~

Temperature control in the region of ¥ 1° C is required to perform
to the required standards and this would be most difficult if not impos-

sible with the existing facilities.

The spout is a standard one required for the 144 type feeder and not
deep well type as specified in the Gen2ra. Glass works contract.
Whilst this is perfectly satisfactory for the 10 oz capacity beers
and mimerals on the 6 section I1.S. single gob machine, it is towards

the limit of its range for the bigger bottles.

In the 1ight of this ware range limitation and the performance of the
forehearth, it is recommended that the complete forehearth and feeder
facility be replaced by a modern gas-fired type. This would require
the L.P.G. installation to be completed. The total activity

would he a major cost item but would give Guyana Glassworks a much

more efficient cost effective unit and the opportunity to nroduce

—— ®-=-N SN - N EN T e s o N I D B B BEE e R e

at the required speeds and quality standards.

{




8.2

The existing forehearth channel construction is incorrect resulting
in the spout bowl being }" lower than the channel block. The spout
depth has been decreased by }' to bring it level with the top of the
channel block. Additionally the thermocouple hole has not been
drilled in the spout and the thermocouple hole position in the channel
is incorrect i.e. 31" below the glass level line. The glass level
control system is of an old design. A more reliable system

for this critical production area should be installed.

The use of radiation pyrometers will give better temperature measurement

and therefore comtrol.

Full detail of the existing forehearth and feeder is given in

Avopendix XV,

Machine to Lehr Entry

The Maul Bros. 6 section I.S. Single Got machine is in good condition
and is 'dry-run’ several times each week. This is essential tc retain
this condition and keep the lines water free. Only minor work will be
required on the I.S. machine itself and it is anticipated that its

performance will allov satisfactory bottle production.

The machine conveyor and drive assembly are satisfactory. However the

ware transfer unit is of an old Cesizn and would result in excessive lost time,
It is of a type which requires removal and complete overhaul to fix

any operating problems. Modern transfer units are constructed to allow

minor repairs etc. to be carried out by interchan.geable units, It is
recommended that a replacement transfer unit and back-up unit be purchased.

This would avoid the loss of production anticivated through the

existing transfer unit failure and mairtenance time.
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Additionally the intention te produce flasks will cause difficulties and |

2 i

poor lehr stacking with excesisive ware loss with the existing unit.

[N O ]

The recommended replacement system will incorporate both straight

and radial amms.

The ware stacker is of old design but in good mechanical condition.

The trip mechanism is faulty but can be easilv replaced.

Detailed specification of the I.S. Machine is given in Appendix XV.

It should be ncted that mo provision has been made for firing on

the conveyor or lebr entrvy. This js recamended to give
more control in producticm. This activity is provicded for
ir the comments of toe prop =G ITG syscem.

The genzration of cooling air is a requirement on

all bottle production machines. The existing cooling fan

[ is adequate for this purpose but badly sited. (Static

l Pressure 20 inches, CFM 16,000; 75 PP, 1760 RPM on full
[ load - overhead ducting with manual damper control). The
i‘ w fan is sited 5 feet from the lehr entrance and close to the
i ' machine area During the trial periods the noise level from
{ the fan was excessive. Drawings supplied show the fan should

l have been sited in the bhasement. It is recommended that this 1
l should be done.
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Annealing lenr

Whilst the lehr is of an old design and 0il fired it will anneal

the bottles from the IS 6 Section single gob machine. The
manufacturer is not shown on the lehr and the unit has only 2

zones. It is adequate in size being 71 ft long and 6 ft 8in

inside with a belt width of 5 ft. The lehr was shown to be in good
mechanical order during the trial. However with the limit of

2 zone operation some annealing difficulties may occur.

Covers were missing from the front of the lehr and no provision

has been made ior underb=1l heacting. Th.s could cuause vrou.ers
with the production and some provision is recommended. All roller,
drive, motor and belt guards were missing. These should be

fitted before production begins.
The instrumentation by Honeywell is adequate.

It should be noted however that altthough muffled, gas o1l does contain

some sulpher and it could be that in time the lehr could give rise to

"bloom' as the combustion chambers develop leaks. This is harmless

but bad for the appearance of containers which are not washed, for washed containers
it does not cause a probleﬁ! It does however cause difficulties for

the spirit containers and also poses a problem with decorating.

At a later date the lehr could be converted to L.P.G. firing which

is sulpher free or replaced by a modern lehr.
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8.4

Cold End and Inspection

The cold end is currently equipped with a lehr unloader/unscrarpler,
37ft of track and an accumlating table from which the production
is intended to be packed. This area is further equipped with
inspection machines comprising Powers dual head gauge, Dodee SCR

Squeeze tester and an EIM Model 317 Check Detector.

The :nal head gauge and squeeze tester operated satisfactorily during
the trial but the check detector had no drive rotor and could not

be Tun. The track rlates in the convey:r were cf the Delrin

type material and will not stand up to damage caused by cullet

from lehr and handling breakage. The visual inspection screen

is poorly sited on the accummlating table and the overall lighting

in the inspection area is poor.

It is recommended that the conveyor track be replaced with a more
durable type of plate i.e. stainlcss steel. The check detector
should be removed as it is a complicated piece of equipment to set
up and maintajn; Given the lack of local knowledge and back-up
it will be more of a problem than it is of value. Lighting should

be improved and a second screen installed.

However the major recommendation is to revert to a simple lehr-end
sorting system with emphasis on manual sorting and handling. ‘1his

would improve performance and reduce losses and opervational difficulties

on the inspection machines.




8.5

Decorating Facility

The decorating facility as presently laid out is incorplete.

The facility consists of 2 Strutz semi-automatic body and

shoulder decorating machines with electric drive. The machines feed
a curved 16ft conveyor running across the lehr front where the
decorated bottles would be hand fed into the lehr. The machines are
in good mechanical order and were trial run. However the layout
requires persomel loading the lehr to lean across the conveyor to
place ware on the lehr belt. A stacker should be purchased to
replace this potentially problematical layout or the conveyor

laycut .edesigred.

The lehr isi of unknown manufacture and fired by electricity, but
is well equibred with instrumentation. It is 78ft long and 5ft
wide with 6 zones, It was not possible to trial the lehr because
the drive motor was rissirg. Again the lightine in and around the
decorating facility was poor. Cood iighting an this area is

essential for visual quality checking.

In the light of the variable performance of decorating screens
and to give flexibility to local demand it is recommended that a
screen production unit be installed in the decorating area. A

facility could be set up at low cost which would give reliable service

to the decorating machines.




ANCILLIARY SERVICES

Warehousing and Storage

The current purchasing practices of Guyana Glassworks
potential customers are geared to the import of containers.
Production of containers by Guyana Glassworks will give

the opportunity to review the existing vattern. This is
essential as there is inadequate space for storage of finished

goods.

Containers awaiting decoration will take up much of the
space'remnining in the production hall. However space not
taken in the flat glass area can be used. This will not
hawever offer a Jarpe stock holding volume. Some storage
will be possible outside. If this is to be considered
basic shrink-wrapping equipmeiat and pallet purchases nust be

made.

The problem will depend on the storage and holding facilities
of customers and their willingness to hold stocks. It will
also be useful to designate an area for resorting of packed

containers to eliminate faulty ware following Quality Control

checks and customer complaints.
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9.2

Machine Pepair Shon

The area currently designated Machine Pepair Shop is more
appropriate to the Mould Repair Shop and is regsarded as such for

the puwrpose of this report.

The facility is reasonably well equipped comprising:

MACHINE §£gg MANUFACTURER
1 x Lathe 16 x 14 Ped South Bend

2 x Latbtes 3.5 Bed South Berd

2 x Drill Press 20" Clausing

1 x Miller Rotary Table Bridgeport

1 x Shaper Southbend

1 x Power Saw Excelsior

1 x Small Corpresser No name plate

The above: mach.inery appears to be in new or good condition with the
exception of a missing motor on one of the small lathes. A good
selection of hand tools are available. However there is no provision
for hand erinding tools or spray welding equipment. These are
essential for a mould repair facility. Workbenches and cupboards
will be required together with racks for tools. A pre-heazting oven

for preheating mould equipment before spray welding should be

constructed,
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9.3

9.4

Mould Cleaning and Storage Room

At the time of the visit this rocm was being used for storase of
various items of equipment. Befcre start up the room should be
designated as above and racks constructed for the mould equipment
or similar facilities built elsewhere. The equipment in the room
comprised one hydraulic press, 1 drill press and one dry blast
machine. The dry blast machine was incorplete with several parts
missing e.g. operator gloves, operating pedal, door catches. In
addition the installation is inccmplete i.e. pipework and electrics

untested. This machine must be refurbished.

The hydraulic press should be removed as this is for use in the
ssheet giuss olant. Smwil hand pulled irolieys shouid be purchased
for the carriage of mould equipment to and from the production

floor and repair shop.

Part of the room could be designated for small machine r.:pair work.
Larger facilities for machine repair may be required at a later stage.
A set of jigs and fixtures for the production equipment is essential

and should be purchased.

Mould Fquipment and Desien

The mould equipment on site was examined and is overall in good condition.
A full list is given in Appendix XVI.The supplv is adequate for the
initial production with the excepiion of the 120z Jam Jar equipment.
Cooling tubes are required for this equipment.

The basic parison mould designs are accentable for production purposes
though not as Rockware would have ordered. In addition all neck-rings
should be vented. The mould equirment for the flasks should be

reveried. This venting will ease manufacturing problems. Design

should be reconsidered when re-ordering takes place.

-
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i l 0.5 Stores and Parts Inventory

l l Guyana Glassworks have a comprehensive stock of spares and an !

i l excellent recording and storage system. The stock is being added
to daily as crates are opened and examined. These crates contain

i ' a mixture of new, old and scrap equipment. The stores level is

. estimated to be in excess of nommal practice.
! l ’ tarcicular items fcund to be required however were:—
[. -~ I.S. Machine take out mechanisms (complete)
—  Shear Mechanisms (complete)
[l ~ Single gob shear holders.
[l 9.6 laboratory and Quality Control
' A small laboratory/quality control room was located in the engineering

.[. services section. It contained two workbenches one of which was

{ l tiled and the other with a fume cupboard (no gas supply could be
located).

[ﬂ ' Some of the equipment in the laboratory was being held in there for

l . storage (i.e. 4 off + 25¢ bottle weighing scales, 1 of the two
polariscopes, and one 15 MHz dual trace oscilloscope). The basic

' items of equirment are listed below:-
' 2 - General Glass Polariscopes
1 - A.G.R. Pressure tester (Single head 0-400 p.s.i.) }
. 1 - Pistorius Meodel D diamond wheel saw
1 - CGCeneral Class design thermal shock tank
' 4 - FHot bot:ile scales
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Assorted test tubes, beakers, flasks, clarms. measuring cvlinders,

crucibles, chemicals (e.g. sodium carbonats znd borate. acids

;
4 solvents).

1 - Valance analytical pan balance

1 - Preston density comparator

1 - Sewage test apparatus (i.e. for dissolied oxygen, etc.)

A large nurber of power points were located zround the laboratory
and a shower was located from the ceiling nezr the door, presumably
for use in emergencies. No microscope, seedscope, inhomogeneity

measuremeat, system, bunsen burners or sievirs systems could be

L I
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located in the laboratory.

- e

Overall the laboratory is reasonably well ecuipped although some
re-ordering of the more frequently used cons.mables would have to

be completed on confirmation of start-up.

The following additional items should be purchased - one simple
polarising microscope with Babinet compensator attached,
sieving equipment for raw material examination and a gas

cylinder for supply to the benches.

Quality Control Department supplies a very valuable service to

the Production department and Inspection derartment. A high

level of ability is required from its perscrnel.
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Additional Technical Pecuirerments

The complete glass plant includes many major complicated items

of equipment. Fach will require a separate operating and
maintenance manual. In addition a preventive maintenance
vrogranme will be required. Much work will be required to
produce a series of manuals adequate to allow the operation of the
glassworks without massive production downtime covered by failure

in any one area.

Lynch PBM Pressware Line

The forehearth for this line is shorter (14ft 7}in) than that

on the bottle production line. The firing svstem is incomplete

‘as is the temperature control system; The assembly has no

fezder platform ard the 7ob delivery sy<tem is incomlete. In
addition there is no gob disposal chute provided. The shear cooling

system is also incomplete.

The Lynch PBM press has 12 heads with an off set delivery system
and automatic take out. It has a 10 valve timer system but this

is not installed, The air receiver is 90" x 50". The machine

could not be trial run because of incomplete installation.




The glazing machine and star wheel transfer gave no problems
on the trial run. The stacker could not be run and the trip

mechanism had not been fitted.

The lehr on this line is the same as the bottle line and the
same comments apply. There is no single line unit to the lehr

entry. The lehr could not be trial run because the drive

motor wes missing.
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WELL PV HOUSE

Well Depth

Casing Size

Pump Manufacturer

Pump Series

Pump Model

Pump Capacity

Pump Height Capacity
Impeller Diameter
Drive Motor Manufactue
H.D,

R.P.M.

Storage Tank Capacity

APPENDIX 1

60 ft

10" I.D.

Allis - Chalmers
2,000

150

300 G.P.M.

20C Ft Fead
7.22

Baldor

3,525

100,000 Gallon




APPENDIX 11

WATER SAMPLE FROM TIMEHRI AIRPORT 20.4.81

Colour (Hazen Units)
Temperature
Appearance

Reaction pH

Specific conductivity

Free Acidity as CO,
Ammonical N

Albuninoid N

Nitrite N

Nitrate N

Oxygen absorbed from acid KMnOg4
Total hardness as CaCOj
Carbonate hardness as CaCOj
Non-carbonate hardness
Total alkalinity as CaCOj
Total solids at 105°C
Total fixed solids at 470°C
Total wvolatile solids at 4700C
T.D.S. at 1050C

Total suspended solids

Iron as Fe

Calcium as Ca

Magneasium as Mg

Sodium as Na

Potassium as K

Chlorides as C1l

Sulphate as SOy

Nitrate as NOj

Dissolved oxygen

B.O.D.

Fluoride as F

Bicarbonate as HCOj3
Carbonate as COj3

Nitrite as NOj

Comment Fluoride above level
Fairly clean water

less than 5

Clear

1.53 x 102
Nil
Nil
Nil
0.08
27.5
27.5
Nil
148
245
157
88

97
148
0.0118 ppm
9.1
4.4
37.3
3.C
29.75
0.35
5.7
1.35
2.8
90.28

Nil




COMPRESSOR HCUSE

Nunber of Comrressors
Manufacturer

Model

1 & 2 Compressor Details

APPIXDIX 11X

9
Ingersol Pand

Pack-Air, Screw Tipe

H.P. 100

Maxdmumn Discharge 125 P.S.I.G,
Rated Operating Pressure 115 P.8.I.G
C.F.M. 500

Water Cooled Yes

After Cooler Yes

3, 4 & 5 Compressors

H.P. 100

Maximum Dishcarge 110 P.S.I1I.G.
Rated Cperating Tressure 100 P.S.I.G.
C.F.M. 490

Water Cooled Yes

After Cooler Yes

Comments

Equipment trialled - 60 P.S.I. on main receiver with 2 compressors

running and all No. 1 line equipment running;

receiver,

50 P,.S.1I. at secondary

Dry air system for instrumentation inoperative.
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RCCKW. 3E GI.ASS LTD.
ANALYTICAL REQUEST/REPDORT FORV]

WA > |

Juyana -rlass 25.710.°2 R.I. (i) Jar

i Origin. Data Request by
i R.I. () ;0
i Material 2and T
Pogsition 1 2 3 4 5
L1 Top Ld tilddle {Rf Bottoz [RE Zottom [RI [iddle
l ldentification
i l (20.10.32] - >
' Lab. No. C2356* C2857* C2863* C2359* C2370*
l | Si0, 9.8 99.2 99.3 99.8 99.7
| Na, O £0.07 <0.07 <0.07 < 0.97 <0.01
{‘ I K,0 £0.01 | <0.01 | <«0.07 ~0.01 | <0.01
“ Ca0 <.0.01 <0.01 < 0.0% <<0.01 <0.01
{_ MgO <0.07 <0.07 <0.0% <0.01 <0.07%
[‘ " BaO
TiO, 0.04 0.04 <0.071T 0.04 0.03
{ Al, O, C.04 0.04 0.Cu 0.04 0.0
l Fe,0, 0.010 0.009 0.003 0.012 0.020
l Cr203
[ ' SO,
. |
l Loss on Ignition 0.1 0.15 0.158 0.15 0.13

. Remarks __

! ' Chief }‘\nd!ys.t I




. ——————r W e st .
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e APPENDIY VI

ROCKWARE GLASS LTD. o
SIEVE ANMALYSIS REPORT 3339

=
'

Lk on ]

Giana slass 20.10.42 “._. ., dJar

: l Factory_ Date Requestby_~°"—° .-"“
2 o £ Ny /7O
r
g l Material Jand &
e
fes. 2 3 - 5 ’
¥ l L. Top ol iiddle L Bottoxm [RE =ZosToo |29 iddie Loy
l Identification
g l .20.10.82; B
Lab. No. T Tk 3ol TatpR el fago R NS o= ~ *
g I C2865 C2aey 2353 C2zz2 2370
i MESH SIZE
14 |
!
o + 4.0mm. |
l l — 4.0mm. + 2.8mm. 0.2 0.0 0.1 C.C 0.2
' -- 2-8ram. + 2 0mry. 2.5 .yt D.C e 0.7
{ — 2.0mm. + 1.4mm, 5.1 2.¢ 0.2 €.3 2.0 ;
i
i- l — 1.4mm. + 1.0mm. 9.0 4.9 1.7 10.8 4.9
— 1.0mrm. + 710pm. 13.4 8.1 3.7 15.2 8.9
E l ~ 710pm. + 500pum. 20.4 12.7 6.4 21.3 15.0
.. | = 500pm. + 355pum. 6.9 9./ 11.8 7.4 1143
i(.l — 355pm. + 250pm. 4. 10.2 35.5 5.4 154 ’
‘l — 250pm. + 180pr 9.2 15.5 27.1 7.2 17.8
! — 180um. + 125um. 11.8 16.8 8.7 9.8 12.7
[ ' — 125pm. + 90um. 9.8 9.5 3.3 7.2 6.6 !
~ 90um. 7.2 8.6 2.7 7-5 6.5
i |
| |
|

Remarl:ss

Chi=f Analyst

i
l :
!
'
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APPEXDIX  VII

RAV MATERIAL STOCKS ON_SITE

Material Bulk or Amount in Location

Bagged tonnes

Soda Ash Bulk 182¢6% Raw Material Bond.

Aragonite Bulk 1292%* About 800 tonnes in cullet
bays outside.
Remainder in drier house bays.

Feldspar Bagged 433 Raw Material Bond.
Dolomite " 46.6 " " "
Salt Cake " 46.5 " " "
Iron Pyrites " 18.1 " " "
Sccium Nitrate " -11.5 " " "
Arsenic Drums 4.4 » » "
Seleuium » 600 Kg.:. ” " »

*

Estimated - Allowing 10% losses of material invoiced.

At 50 tonnes of batch/day this represents about 6 months
supply of all major materials and 12 months of pyrites
and seleniun.
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RAW MATERIAL COSTS - DELIVERED

i

i

l Material
Sand (Dzlivered, undried)

' Soda Ash

' Aragonite
Dolomite

I Feldspar

Saltcake

| ' Sodium Nitrate

l Arsenic

Iron Pyrites

l m Charcoal

! Selenium

Cost/tonne

(3 Guvanese)  =X-2-r=o=2= - =2

5% & - * Estimated by DCB
393.8+

90.1t+&

497. 4+

482.0¢+

648. 4+

797+

2957+

1091. 4+

320*%+ Estimated from cost
per bag at Willews

87.21/Kq. +

+ Cost is amount invoiced divided by materials in skock after
losses. Source G. Martindale GGL Accountant. In case of
soda ash and aragonite losses assumed to be 10% cf stated

I delivered weight. All other materials actual weights.

l All costs are delivered to the factovy and include c.i.f.

poman—y
e BB GO @EB
b

costs ak 11 litres

¥

-

I3

Georgetown plus unloading charge and trangport in 5 tonne
tipper lorries from jetty to plant.

Sand and aragonite will also carry a decying cost. This is
estimalted at 15% Guyanese per tonne, 11} CGuyanese/tonne fuel
(2.5 galls.) diesel/tonne of material
$1/litre plus labour and elechtricity.
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Batch Plunt - General Description APDEXDIX VIIY

The plant consists of two concentric steel cylinders 24 feet
and 36 feet in diameter. They are tapered at the top and the
total height to the top of the main structure is some 66 feet.
A 10 foot high cabin on top encloses a short cross conveyor

and turnhead arrangement for the raw materials distribution.

Total capacity is about 1500 tonnes in one central and nine

radial bins.

Materials are raised by tliree bucket elevators, one for all
the raw materials, feeding the various bins via a short cross

conveyor and turnhead; one for window glass cullet,

feeding directly via a chute into a radial binj; one for all

! l container glass cullet with double flaps diverting material
l down one of three chutes into the appropriate radial »in, one
l. each for flint, amber and green.
I l The design and operation philosophy is the same as Rockware's
l Wheatley plant in England. The plant is designed to handle
i dry, free flowing materials only.
i All materials are raised to the top of the silo and fed
' directly from the bottom into a single cumulative weigh hopper

They are then fed into a collecting ccnveyor which carries them to

a Munson GB60 mixer,

The scale system is Toledo with a steel yard connecting to

cell which feeds a single digital weight display. The system is

described as an Automatic, Single Scale, Eight Material, Two Formula,

Glass Batching System.

' the single scale dial FSD 5000 1lbs. There is also a load




The two batch forrulae are flat glass and contalner eglass.
A1l container glass formula will be identical except for the

colourants which are added separatelyv outside the automatic system.

The automatic operation of the plant is controlled by a small

Texas Instruments (T1) comouter.

A Tare Module is fitted to current for varying tare weights, the
sequence signals are generated by the Batcher Module and
the weights can be displayed on the Digital Indicator or printed

out by an Addo—X machine via the Printer Coupler.

Manual control of the plant can be taken over at anytime by the

Auto/Manual switch on the frontpanel.

All target weights, dribble and present prints and tolerances are set

for each material by means of thunmb wheels on the front panel.

There is provision for manual operation of weigots under

tolerances. There is alsc provision for reject of above tolerances.

Al11 materials are fed from short chutes into the cone shaped
weigh hopper by means of two speed IMC Syntron vibrating tray

feeders,

There is an excellent mimic diagram with the main power on/off

switch. Indicator lights are incorporated, as would be expected,

showing convevors, elevators, mixer running, etc. also turnhead position

and bin levels.




L ] My disn g Wi w

s

sign of a low level device in any of the silo hins.

There is no access to the central bin. Access to the radial
bins is limited to the 1ft square panels in trhe upper taper
containing the high level indicators and 18in circular batcues on

the underside of the bottom taper.

The bottom 20 feet of the radial bins is dead space and will have to
be filled (sand being the obvious choice of rnterial) before

operations can begin.

A separate 100 1b Toledo plotform scale and s=all mixer are provided
for weighing and mixing the minor ingredients. The platform scale

does not work and the mixer only has a container without 1id.

Before operations can start the scale must e repaired and at

least another two or three mixer containers plus lids, either purchased

or fabricated.

The addition of the ingredients is not included in the automatic
system. They will always have to be added ranually to each batch.
Addition is made via a small access hopper chute onto the end of the

collecting conveyor belt.

A covered brick annexe allows plenty of rocm for the storace, weighing
and mixing of the minor ingredients. Drurs and containers for storing
the materials and premises will be required tefore the plant can

be operated. The maximm usable volume of the weigh honper is about 90

cu. ft. which at 207 cullet reprcsents about 8000 1bs. of batch.
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According to the handbook provided the nominal capacity of the
Munson mixer is 60 cu. ft. and the maximum recommended weight of

batch is 7500 1bs.

This latter figure seems optimistic. If the 60 cubic ft refers to the batch
volume then at 30% cullet this represents just over 5000 lbs. of

batch.

In any case the limiting factor on batch size would appear to be

the weigh scale capacity which is 5000 1lbs. full scale deflection.
This is a satisfactory size of batch in relation to furnace sizes.

Batch can be diverted from the mixer discharge onto the ground
via a reject chute, if this proves to be necessary. In Persson's
report mention is made of a facility for sweeping the batch

from the mixed batch conveyor. There was however no sign of this

facility.

The iuz’ied mixed butch conveyor is akcut 1950 yd=. long. The
diverter for the flat glass batch hopper is about 120 yds. from the
batch plant and the end of the bolt feeding into the container

furnace batch hopper is a further 25-30 yds on.

The container glass hopper is square shape, nominal capacity 35 tonnes.
It is fitted with an extensive array of baffles/splitters to reduce seg-

regation of the dry batch.

An operating manual and full description of the Toledo scale system

was available but there is no operating manual or description of the

vhole batch plant operation.




As the operating infomation tus not availabls and
was not in operating condition then the cycle time

Verbal information from Duffy of General Glass was

about 10 nminutes'.

a reasonable figure.

From observation of the plant

is not knowm.

'T think it 1s

this sounds

The plant was designed to mix about 90 tonnes of flat glass

batch per day on one shift and about 6C tonnes of container glass

batch per day on a second shift.

At 15 hours ner dav operating time this would give a recuirement

of 10 tonnes/hour i.e. just over 4 batches per hour. Allowing

for start up times this -wuld fit in well with ar cpeoatirg

cycle of about 10 minutes.

po s
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BATCH HCUSE AND DRIFR - ESSENTIAL ACTIONS BEFCEE STAST-UP

[ QEII

.

’

RYCUIPEMENT

Remove platform, sieve and
chute feeding to bucket
elevator feeding to drier.

Crush hydrated soda ash and
saltcake back to powder
form.

Refurbish or replace John
Deere front end loader

Complete electrical connections Purchase new colils for starters.
Replace lost Possible help from Crandon from

in batch house.
and stolen starters.

Fit 2" metal mesh or grid
over feed hopper to R.M.
bucket elevator.

Install and commission
Toledo electromic fittings
and instruct in use.

wouiplete connection of
copressed air supplies.
Strip down and refurbish
actuators.

Repair or replace Toledo
1001b scale.

Refurbish small mixer.

. Batch House Oprsration

Manual required

Purchase and fi1 permanent
magnet either cm collecting
convevor just hefore dis-
charge or on mixed batch
conveyor or preferably both,

Abindadia ol TN TP T
METHOR, FROUEIA R

Take down timer frare work.
Dissassearble chuts and sieve.
Demolish concrete pi=rs - place
2" mesh metal grid over ground
hopper.

Feed through cullet crusher at
minimum setting on 2 DRY dav.
Remove as crushed irmediately
into batch plant storage silo.

AEC for one week.
engineer one week.

Also Toledo

Purchase

All varts in sotre. Bring Toledo
engineer to site.

Ootain fiexible conpections
and spare parts.

Return to Toledo service depot.

Purchase or fabricaie two more
containers ~omolete with lids.
Find 1id for existirg container.

This should be written by a
competent glass technologist
in conjunction with Toledo
engineer.

Purchase and fit

APPENDIX IX

COST/TILE

Three man weeks
labour

Two man weeks.
Use of shovel.

Local Purchase.

Two man weeks
from electricians
plus one man week
from Toledo
engincer.

Two man days
labour,

Three to four man
weeks of Toledo
service engineer's
time.

Two man sevks for
fitter.

Purchase. Allow
6 months elapsed
time.

1ocal fabrication.

(One man week.

lLocal supply and
purchase.




E.—\TCH HOUSE AND DRIER - ESSENTIAL ACTIONS REFORE START-UP
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REQUIREMENT

Fill up dead space in
radial bins in silo.

Fit screen under mixed
batch conveyor belt where
it goes over the furnace.

METEOD/PROCFDURE

This will be best done by filling
with sand as dug from the quarry.
It will be a tedious job assessing
the level and will require someone
to actually pet inside the silos
through the bottom access doors.

COST/T™E

Two man weeks of
labour.

Iocal fabrication and
fitting.
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APLENDIX X

4
i
;> l CAPACITIZS OF VARIQUS ITEXS OF RAW MATERTAL
3
? AND BATCH HANDLING EOUIPMENT
§ l Itcm Dimensions/Scead Capacity or Rate
1) Bucket elevator tec Drier 11" wide, 225 ft./ 42.5 t.r..h. at
H I min. _ 100 1bs./ft.3.
i
2) Rotary Drier 40' long, €' dia. 15 t.p.h.
' Est. fuel consumption
i 2.5 galls./tonne approx.
: I3) Conveyor from drier to 18" wida 42.5 t.p.h. at
i storagje bays. 150 ft./min. 100 lbs-/ft.3.
@4) Cullet crusher Opening 7" by 12" 1 to 1.5 tonnes/hr.
i Motor Speed
380 r.p.m.
{ IS) Raw Material Elevator 11" wide, 167" long 42.5 t.p.h. at
to silo 225 Et./min. 100 1lbs./cu. ft.
‘ IG) Flat glasvs cullet 7" wide, 141' long 10 t.p.h. at
‘{ elevator 225 ft./min. 85 lbs./cu. ft.
.. l7) Container glass cullet 7" wide, 167' long 10 t.p.h. at
ii 225 ft. /wmin. " 85 1lbs./cu. ft.
f 8) Raw Materials llopper =o 18" wide 40 ft.?! 42.5 t.p.h. at
l /min. 100 1bs./cu. ft.
9) Cross conva2yor from R.M. 18" wide, 17°' 4" 42.5 t.p.h.
| -l centres 150ft. /min.
10) Collecting conveyor 18" wide 49' centres 42.5 t.p.h.
l from weigh hopper to 150 ft./min.
mixer :
k.
@ 1) Mixed batch conveyor 18" wide 150 ft./min. 42.5 t.p.h.
from mixer to furnace
L
2) Cullet vibrators fceding F220 ¥MC -
cullet elevators '
13)Material vibrators to FMC Syntron 2 speecd -
weigh hopper 12" wide 50" long

trough
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H l 2) Dry material bays

4
+
4

=
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side cull
off r

\]'

(4 off concrete in
drier house).

i I 3) Raw Materials Storage

Bond.

i l 4) Central Silo Hopper

Sand.

-5) Radial bins in Silo

All 6' radius 34°
high.

6) Cullet A (Flint)

Cullet E (Amber)
Cullet C (Green)
Window Glass Cullet

Soda Ash
Limestone (Aragonite)
Dolomite
Feldspar
Saltcake

[ ' 7) Weigh Hopper

{

r '

; |

8) Mixer

9) Furnace lopper
(container glass)

STORAGE CAPACITIES

30" wi

3
i
8' higi
-1.)-_114-

23' wide
10" high.

by 28' deep by

200' lonyg by 100' wide.
12' door at each end.

2 by 12' doors along one
long side.

Soda Ash at 10' depth.
Feldspar at 10' depth.
Dolomite Area 32" x 54°'.

Other arcas EFGH 310' x 34'.
Saltcake Area B 8' x 34°'.
Dolomite Area D 386" x 34°'.

Reserve Area 30 x 34°'.

Spac= Area X 48' x 24°'.
24' diameter by 2/' high
cylinder 10' higk cone
450 bottom.

19000 cu. ft. Total

3809 arc 2030 cu. ft.
389 arc 2030 cu. FEt.
349 arc 2030 cu. f{ft.
389 arc 2030 cu. ft.

780 arc 3900 cu. ft.
602 arc 3204 cu. ft.
259 arc 1335 cu. f£t.
250 arc 1335 cu. ft.
250 arc 1335 cu. ft.

Cone 4'6 radius 4' high

1" squace coute 5% long
4 Munson GD 60
10' square 45% bottom

angle.

Capacity/tcau=s

250 tonnes each.

300 tonnes each.

2500 tonnes.
1100 tonnes.

At 100 lbs. a
ft.
600 tonnes.

870 tonnes at
1001bs. cu. ft.

78 tonnes.
78 tonnes.
78 torns.
78 tonnes.

113 tonnes.
145 tonnes.
61 tonnes.
61 tonnes.
51 tonnes.

Usable volume
90 cu. ft.
8000 1lbs. of
batch.

Max. batch wt.
reac. 7500 1bs.

35 tonnes
nominal.




FLEMENT

MATERIAL W §i0, | Na,0 | K0 Ca0 MpO  |A1,0;  [Fey0q [CrgOg | SO5 810

SAND 99.8| - - - - 0.04 | 0,012

SOpA ASH 58.1

LIMESTONE 0.4 54,21 0.3 0.010 1.1

DOLOMITE 0.06 31.1 | 21.6 0.05

YRS o 6,03 - IRV
_«1"1121.1“1‘1\11 _ 67.4 6.6 “4 o 1.3 - 18.2 | 0.08

SULPHATE ‘ 35,0 45.0 )

OOLOURANT

SAND 1000 | 998 0.4 0.12(

SODA ASH 330 191,7

,llhﬂ;éim.ﬁ 7 250 | 1.0 135.5 0.75 0.025 2.75
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TRIAL MELTS - CIVANAN RAW MATERTALS APPENIIX XII

Melt 2999

Kg g

Sand C28a7 - LF middle 1000 50.0

Soda Ash — Allied Chemicals 14.10.82 330 16.5

Limestone C2871 — Aragonite I/S Bay 3 260 13.0
Felspar C2876 - E20 S, Carolina 50 2.50
Nitre - nitrate 6.10.82 2.5 0.125
Saltcake - sodium sulphate 9.0 0.450
82.58¢

1.0 decolourising agents were added.

Two duplicote melts using above materials reltied for 4 hrs. at

1450°C in a DPlatinum/5% Cold crucible.

The batch had bteen rixed for 10 minutes in the laboratory

Rocon._xer,

The glass was released from the crucibles after the melt period
and placed into an annealing furnace at 560°C for 1 hour, the
furnace then being switched off and allowed to cool naturally to

ambient.

Results - 69.5g of glass obtained FF = 84,27,
Colour good - well refined except for undissolved silica on surface

due to coarse sand,




APPENDIX XIII

CQCNTAINER FURNACE AT GUVAVA GLASS COMPANY

Technical Appraisal - Structural and Operational

The container furnace was built to a General Glass spec’ fication
which was basically for an un-insulated end fired regenerative
furnace using overport heavy fuel oil firing and a shadow wall
design. Other features of the "unusual' design were: no

zircon paving on top of the sillimanite bottom blocks, tuckbricks
instead of electrocast tuckstones, relatively small port size, small
regenerator packing volume and a furnace pressure system which
controlled the corbusticn air as vell as stack ejector syster.
The original concept of the plant was as & labour intensive
operation and some of the control systemrs on the furnace reflect
this philosophy. Details of the individual parts of the plant

are outlined below:

1. .el*irg End Puth

The melting end bath consisted of 0.2m thick Corhart Unicor

501 REF electrocast sic...all blocks to a height of 0.91m giving
an effective glass level of 0.86m. Tuckbricks laid on top

of the electrocast blocks and backing onto the breastwalls

were Mullite on the 0.27m wide bottom layer. The other two
layers 0.15m and O.1lm in width respectively, were mullite to
approximately 1/3 the length of the tank from the gable end

wall and silica from then on into and including the working end.
Findlay Vacuum Cast Sillimanite blocks 0.3m tﬂick with no zircon
or electrocast tiles above were used on the furnace bottom. The

. . . . 2
melting end area including the doghouse is 30.9m
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The internzl Zimensicns of the doghouse were 0.6m wide and 0.9¢m

(o]

deep, it wzs zngled 57 towards the gable end wall and the edge

on ths gable =nd wall side was 0.25m from the wall itself.

The bridzewall consisted of 1.07m Unicor 301 blocks, overlaid with
an 0.13m thicimess of Findlay fortified sillimanite and

then a silica shadaw wall. On either side of a straight central
section 1.22» wide, the bridgewall was angled towards the gable
end wall at 15° from this straight. The throat was C.61m

wide, 0.22m high and 1.07m deep, its flooring is 0.05m below the

melting end level.

Two 2'" diameter holes were pre-drilled in the sillimanite flooring
2.29m Irom the gable end wall and 0.9im from each sidewall;

these were designed as tapnins holes.

In gecer1l terrs;, te condition ol th: refractorics n tke
melting end tath were satisfactory. Some superficial cracks
were visible on the electrocast sidewall blocks and chips were
off the corners of the side blocks at the entry to the throat but

no serious deiects were found.

2. Yeltinz Erd Superstructure

A corbination of mullite (for the first 3.05m from the gable end
wall) and silica bricks were used to construct the O.3m thick and
0.86m high preatwalls. Skewback bricks were electrocast Unicor
above the mullite and silica for the other sections.

Four peepholes in the sidewalls gave views across the tank,

- e
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the gable end wzll and the shadow wall but they were small
(0.06m diameter) and visibility inside the melting end was only
moderate, a single 0.032m expansion joint was located 4.26m from

the gable end wall.

The shadow wall reached a maxirmm of 10 layers of silica

brick (0.76m high) for a 2.3%m width across the bridgewall,

the height of the crown above the shadow wall varied between
0.12m at the outer edge and 0.28m in the centre of this section.
A space of 0.18n was left between the edge of the shadow wall
and the breastwall. Overlaps between the silica bricks were

arproxima*tely 0.02m.
Unicor 501 electrocast blocks formed the doghouse arch and jambs,
with 4 courses (0.25m high) of mullite in hetween the top of the

arch and the electrocast ssgewbacks.

The gable end wall was basically consructed from O.3m thick

Unicor 501 blocks, with electrocast tuckstones.

3. Melting End Crown

The furnace crown is not built to the General Glass drawing
specification. Apart from a 0.086m wide spacer brick next to
the skewhacks, there should have been 34 silica bricks either

side of the central keybrick. ‘These bricks should have been

sequenced with one 0.073m (2 7/8") wedge then one 0.07m (23"'), two

0.073m, one 0.07m wedge. This one two one sequence should have
been repeated until a single 0,073m wedge preceded the relief
brick on the other side. Excluding the 0.086m to 0.07m wedze

relief bricks, the outer span of the 69 bricks should be 5.25m
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and the inner span 4.97m.

In reality, the one two one sequence was lost 11 bricks in from the
sides and mixed manufacturers bricks (Star and Vega) were found for
the 0.073m wedges. The central key block was off centre

with 34 wedges to the right (looking towards working end)

and 33 to the left of it, with the key block itself being apparently
individually cut wedges tapering from O.15m wide at the gable end
wall to 0.11lm at the expansion joint towards the shadow wall

(on the top of the crown) and O.1m to 0.08m respectively inside

th= crown ‘Shus, the erotm wis unever nth frar side to sile

and also along its length. The inner span was actually 4.99m

at the gable end wall down to 4.96m at the expansion joint, the
cuter span being 5.20m at the g.e;w. and 5.21m at the expansion

Jjoint.

Expansion joints in tle ~rowr wire ot ‘he juncticr with the

gable end wall and 6.15m from the wall, these joints were both

0.038m wide. The key bricks in the centre of the crown gave up to 0.013m
variation in level inside the crown, elsewhere in the crcwn the joints
looked even but a lot of cement used internally tended to mask

cracks and clips. Threevblocks (0.46m deep protruding Q.15m above

the external surface) were inserted amongst the key blocks (1.08,

2.88 and 4.75m frem the gable end wall) and each had

two holes 0.025m diameter for blind crown thermocouples. Catwalks

ran either side of the crown, but the left hand side one was not

directly accessible from the furnace platform.
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The crown consisted of a single 0.3m layer of silica brick, once
again there was no insulation on its structure, the distance from

melting end floor to peak of crown internally is 2.21m.

4. Working Fnd

The nearly semi-circular working end bath consisted of 0.2m thick
Findlay vacuum cast silliranite sidewall and bottom blocks. The
sidewall blocks were O.81m high at the shadow wall and O.66m high

around the feeder entries.

The thocat constructicn was inconp.eis altnougn Jhe tank was
supposedly finished. Two 0.3 x 0.3 x 0.45m sideblocks were missing
on the working end side leaving large gans. O.025m between bottom
blocks and a potentially disastrous start up. Although CGeneral

Glass said they had been fitted but later stolen it would have

meant a rajor engineering operation to remove them from the completed
tank. They were located later on top ol a pallet with

the spare refractories. Obviously, these blocks should be fitted

immediately.

The working end tuck. tones and breastwalls were 0.3m thick silica,
with siilimanite feeder entry blocks 1.25m from the edge of the
shadow wall. The entry blocks were 0.46m above floor level in the
~ of the feeder, glass level in the working end was decreased to
lte to the bottom being 0.25m higher than the melting end.
A third arch for a feeder entry was located in the centre of the
twvo existing ones although there were ohviously no plans to use it at
the time of the visit., 0.032m expansion joints were left unpacked

in the broastwalls cither side of eoch feeder entry arch., A .46 by
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0.22m section just after tha shadow wall had ~-=n constrcted so as to

allow access to the shadow wall silica bricks.

The working end crown (supporzed by silica sksaTacks) was a fairly
corplex pattern to accommodate the radial desiz— of the working

end and a 0.23m drop in crown height in betwes: the expansion joint
prior to the shadow wall and the working end siZe of the shadow wall.
This complex pattern cbviously created a proti=c for the bricklayers
and the quality of the finished job reflected <his in places. A
single blind thermocouple block was located in the centre of the

working end crown.

A 0.05m diameter plugged hole in the throat sered as a

potential draining point, and a pressure tarpizgz position

was located 0.41m above glass level, 0.3m away irom the

silliranite blocks on the bridgewall. Some of the sillimanite
tlocks had significant (100 x 30 x 12mm) chiprs out of them,
partict’arl: the sidewell hlocks, but given th= state of constructing
of the tank, replacement was out of the questicn. A large corner
had been chipped off the electrocast block for—ing one side of the

throat in the working end but again replacerert was pointless.

No provision existed for working end burners cr cooling in the

working end.

5. Ports

The ¢able end wall underneath the crown was cconstructed from
Unicor 501 blocks, with the ports being 1.077— wide, 0.79m high

at the centre of the arch and 0.65 high at thz outer edpc of

2 . -
the arch.  The total vort areca was O.&n” (i.2. 2.57 of the
melting area). Two General fGlass desion burt-=r3 were sited




i I at 0.41m centres in each port and were angled downwards at 15°
l l from the horizontal through electrocast blocks at the top
and back of the norts rather than throuech the nort roofs.
[ I The burner nozzles were approximately 1.07m from the inner face
l of the gable end wall. Electrocast tuckstones were used along
I the gable end wall with a 45° slope towards the glass level on
[ l those directly in front of the vort. Moving towards the
regenerators from these tuckstones, the port bottom was flat
{ I for 0.41m and then angled 45° downwards for 2.5m to its Jjunction
I with the regenerator valls, this cnrled seztion being Findley
{ fortified sillimanite blocks. The port roof was Corhart Unicor
[l blocks right back to the junction with the regenerator walls.
The port sidewalls were fabricated from rullite bricks.
L
6. Regenerators
!
No detail drawings of the regenerators were available in the
[l drawing file so & detuiled ceross check of original desig: against
actual construction was not possible for some of the data.
L
[ l The internal dimensions of each regenerator charber was 2.11m in
width and 5.08m in length. 38 layers of Mohite (an alumia-sillicate)
[ l bricks in a pigeon hold pack formmed the checkers with a total height
I of 4.34m. The total packed regenerator volume was therefore 46.5m3
[ giving a 1.5/1 ratio with melting end area. Regenerator inner valls,
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crown and rider arches were also constructed from the "high fire
super duty' (Mohite) bricks, the outer walls from a ''super duty"
brick. The only insulating material in the tank was surprisingly
used to form a flat roof on top of the regenerator crown arch and
this only looked like a low grade material.  The outer walls were
0.34m thick, with the inner dividing wall being 0.46m thick.

The external regenerator dimensions were 2.1lm in width, 5.76m

in length and 8.89m in height with the top of the packing being
6.02m above floor level and 2.26m below glass level in the tank.
Excluding th~e flue entrv arch, there werzs 10 rider arches sunpo:tin~
the packing, and the 0.17m square chimneys which could be checked
all loouxed to be in good ccndition with no movement detectable.

The rider arches were 1.07m above the floor level at the centre of
the arch. The regenerator paving was described as 1st quality
firebrick in the bill of materials but no identification was visible

on the bricks themselves.

7. Flues

The flue entrances from the base of the régenerators were C.97m
wide 1.82m long and 1.07m high at the centre of the arch.

In between these flues was a chamber 1.52m long and 1.37m wide
which led to the stack sysfem and was separated by 1.6m high
walls from the flue entrances. The butterfly type reversal
darper was located in the centre of the charber held centrallw
on a horizontal shaft running parallel to the flues and the
damper resting at one edge on the wall dividing the chambers
and the other edpge on the roof above the dividing wall.  Thus
combustion air was forced into the flue entrance on the other

side and then over the dividing wall and out through the

central churber to the stack.




The s>ack darper was located 0.61m away frem the exit from

the central chamber, the flue being 1.07m wide 1.32m high

to the peak of the arch. 7 metres further along the flue from
§ ' the stack damper, it narrowed tc 0.91m wide but at its original
l height, and then 2.29m further along was the stack itself.
i The stack was 0.91m diameter and brick lined for the firs
l l approximately 3 metres and then reduced in diameter to approximately
0.76m with no brick lining around the venturi for the ejector fan.
{ I The stack height above ground level was 18,6m.
1
i Cleanout doors were fitted on either side of the flue after the
I ‘ stock damoer at the section in between the regenerator and butterfly
[ valve and at tne melting end side of the regenevators to
{ ' allow the removal of debris.
{ ' 8. Instnmenﬁatidn and Control Systems (excluding 0il Firing System)
{ l The najorivy of the furnace inutrumeniacion was located in
l a single control panel on the furnace platform. Sixteen
!_ thermocouple sites were available on the furnace, four of these were
{ ' located in the key blocks of the crown (three in the melting end and one in
the working end) and these gave read outs on a Honeywell Electronic
g ' 15 strip chart recorder. "I‘wo thermocouple positions in the
' regenerator crowns were not linked to recorders, but to Dilatrol
g controllers and an alarm klaxon presumably to indicate over
' maximm set temperatures only (no information available on sire).
i The other 10 thermocouple positions were linked into a single
g ‘ Honeywell Flectronic 15 strip chart recorder and were sited as follows:
'
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Two in regenerator sidewalls at top of packing on both regencrators
(i.e. 4 in total).

One in each regenerator target wall at the top of the packing.

One in each charber between the regenerator bottors and reversal damper.
Two through the roof of the flue in between stack damper and the

stack itself.

No themmocouples were actually in situ but only a very small amount of
work was required to extend some of the compensating cables to their
final positions. The condition of the corpensating cable cculd not

be checked but it looked satisfactory and the condition of the caart

recorders, was good.

The furnace pressure control system was also located on this
control panel. The signals were taken from just inside the
working end rather than the melting end. Part of the pipework
on the long (approximately 30 metres) run to the control panel
needed more support to stop it sagging and acting as a blocking
point Aue to condensation from the atmosnhere: The sigmal was
converted using a Leeds Northrup D.P. transmitter (Range -0.03"
to 0.15" water gauge) and recorded on a Honeywell Flectronic

15 circular chart recorder again with a -0.05" to + .15" water
gauge scale. The output signal from this recorder/controller drove
the inlet iris on the combustion air fan and the stack ejec:or

fan iris (both via a Honeywell Electro-pneumatic system.
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No throughput data was available for the combustion air fan

which was driven by a 40 ¥.P. 1765 r.p.m. Westinghouse Mtor
(Frame 324T). The fan was a Silentvane DU size 3027 SWS1

Class II style RBY1QO7-1 the casing dimensions were 1.22m
diameter and 0.55m width and the output was through 0.74 mx O.56m
ducting. The original position for this fan was in the basement,
but it had been re-sited during installation onto the ground floor
and after a 10m staight section, the ducting dropped vertically
into the top of the reversal damper assembly. A slide door

was positioned in the ducting just after the fan which would

allow natural draught combustion air to be used.

The stack ejector system wns a Morgan size 4 annular ejector driven
by a 40 E.P. 1765 r.p.m. Westirghouse Motor and the Westinghouse
size 3027 S¥S1 Class 3 fan was rated at 13,500 C.¥F. M. 12.5'" water
gauge static pressure, Again, an electropneumatic control system
governed the setting of the inlet iris via the signal from the
furnace nressure system. No standhy system was available to

cover a failure in the ejector motor or fan. An automatic/manual
facility was available for the furnace pressure system on the main

control panel,

Both the stack damper and the butterfly reversal valve were
controlled manually with winches on the furnace platform. It

was not possible to gauge the positions of these valves from

the platform itself. The operation of the valves were checked

but althougb both valves moved Satisfactorily; the reversal valve
seating was not perfect and some short circuiting of air could take

place depending on how the svstem expanded when in use,
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9. Butch Feed and Charging Svstem

The batch infeed from the 0.48m wide main batch conveyor telt

was to a 3.05m x 3.05m x 2.14m high rectangular ton to the

furnace hopper. This section contained a nurber of divertor

vanes to spread the batch more uniformly across the honper.

The 4 sides were then tapered using flat sheets at an ongle

of 60° to the horizontal to a 0.3m x O.3m box section exit

at the centre and bottom of the furnace hovper. The hopper
seemed to be of a standard design because it had to be

modified by the inclusion of a 0,20m diameter outfeed pipe wng.ed
at 45° to the horizontal placed nearly halfwry up the inclined
section to allow butch to feed into the Hydramix screw convevor.
This left anproximately 50 per oént of the inclined section as =z
dead batch area and probably reduced the effective storage capacity
of the hopper to between 30 and 3% tonnes,  Alternatively, the
batch could be diverted to feed in aflter the Hydramix screw by
contiruing its vassace along the 0.20m nipe, A monitor bin level
de:ector was located in the roof of the hopper to give a hirh level

warning to the batch plant.

No detailed information could be found on the Hydramix screw
conveyor systam. Its basic principle of operation is that the

batch is carried through a number of spray heads situated above

a screw conveyor to wet the batch and in theory, to reduce carriover
into the regenerators., The infeed section of the screw (driven

by a 3 F.P. motor) was 0.2¢m diameter, expandi ng? to 0.37m diereter
in the spray section. The water pressure and flow were regulated

using a small control panel mounted by the side of the screw conveyor,
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Frcm the hydramix system, or through ths bynass pive the batch
was fed into a 0.53m wide Ganaglass non-cscillating charger.

The batch infeed to a small hoprper above the charger should have
been controlled by a small rotating vane bin level detector which
stopped and started the Hydramix convevor as and when necessary.
However it appeared that this had never been installed nor had
any control panel been installed to regulate the charger speed.
The signal for the charger was derived from a General Glass level
control system comprising two tubes sensing air pressure one 0.08n
from the surface and a second one approximately C.025m above the
surfuace: ana wmoveable. A.r flows down these pipes (controllable
between 10 and 30 p.s..i. and O and 90 SCEH) sensed bacl pressure
difrferences as the glass level changed and gave a signal to a
circular chart recorder and thence presurably onto the batch
charger. The ahsence of a manual covering these parts of the
batch feed sysiem was all the more surprising in view of the fact
that the systems were General Gluss' own versions. Thrce
identical chargers had been delivered for the sheet glose tark

Ualrn -

although none of them had motors on when they were seen. The

doghouse entry dimensions (internal) were 0.61m wide and O.3m deep.

10. 0il Firing System

The two heavy oil storage tanks (100,000 gallon nominal
capacity) were laocated next to the raw material storage

area about 200 metres from the container furnace. The
tanks were interlinked by a single 0.10m diameter pipe with
a gote valve 2m oway from the only tank to have an outflow
heater on it (Adwmson Dura 66 Kw, 550 g.p.hr valve capacity).
The suction heater has a 0-160 p.s.i., pressure gauge and

0-240°7 gauge on it and outfeeds via a 0.J7%m pipe to the
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main ourphouse. The puroing systent had been modified so that

the same pump (180 g.p.m. at 50 p.s.i.) could provide the main
punping power to the furnaces and off-load tankers, unfortunately
these did not appear to be possible at the same time so the furnace
supply would have to be isolated during tanker off-loading.

Duplex filters with a bypass loop were fitted upstream of the

purp (on the storage tank side). No pressure gauges, regulators
or thermometers existed on the lines in the pumphouse and the

only standby pump was the diesel pump which was interlinkod to

the heavy oil line.

1rere was a second p\x"n svseert aocated in lae engineering services
building some 180 metres (through 6 off 9c° bends) away from the
main pumphouse. In this system Duplex Faywood filters (with
bypass loop) preceeded two 550 g/hr pumps (one acting as a standby)
driven by 1.5 H.P., Baldon motors. A second oil heating system was
basd on a 92 Kw Adamson Dura-lec heater controlled by two Poneywell
thermmostats with line temperature and pressures indicated on

rotary dial gauges. A bypass loop around the heater was available,
the line had also been modified by the incorporation of a 0.02m diameter
pipe directly linking the'inlet and outlet vipes near the wall of
the building (the reason for this was unknown but it may have been

a very primitive pressure relief system). No insulation had been

fitted to the pipe runs, and in some sections pipe corrosion was
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evident due to the pir=s being close to the tottom of the trench
in secticns where water collected. The 0.02 pipe supplving the
sand dryver had been bzadlyv affected by corresion and as much as

5% of it could need revlacement.

After the second purphcuse the line fed a O to 1 million (U.S.)
gallon meter with a bimass looo and possible crosslink between
diesel and heavy fuel o0il liners. The oil lires reduced to
0.025r: Citneter after the meter, a reduction from 0.075m o

0.05m diameter having taken place after the purps in the machine
services building. A 0.22m line feu all the way back .o the sand
dryer from this meter, a distance of some 200 metres.

The heavy oil control svstem on the furnace platform started

with a pressure reducinz valve (with a bypass loop) before passing
through a Brooks fioureter (0-6 gallons per minute of a liquid
with a specific gravity of 0.¢ and a viscosity of 8C S.S.U.)

or its assiciated bypass loop. In the middle of the furn.ace platform
just behind the regenerators two "everlasing' on/off valves were
used to control the oil flow to the correct side of the furnace.
After the control valve a O to 300°F mex ury thermometer was
positioned on each lire and then individual gate valves just
before the burners corpleted the oil control system. Two
additional off-takes supplying warm-up burners and to a drain

store were not connectad up.
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The atomising air svstem was based on the 60 p.s.1. air sunoly
from the ccmpressors. This was passed through a pressure
reducing valve or bypass loop to the manual reversal valves
(Everlasting Corporation) for each side of the furnace.
Alternatively to going throush the reversal valve, air could be
passed to the burners via a pressure reducing valve incorporated»
with pressure gauges (O to 3Q p.s.1.) before and after it.

This valve system provided cooling air to the burners on the
non-firing side. A gate valve was included just prior to the

burners ;o *hey could be isclated indiviiudldly.

The burners supplied were of Ceneral Giass desiom. Theyv could

be adjusted to move to or away from the burner blocks and their
angles were also adjustable. They contained a central 6.<4mm
diamet >r orifice and twelve peripheral holes 1.6mm by 1.6rm on a
12rmm radius from the centre of the nozzle. No detailed information

was available on site of the Lumner design or throughput capabilities.

11. Cooling Services

Air cooling to the furnace was supplied by one or both of two

fans rated at 12000 CFM at 8" static pressure. The fans
(Silentvane Size 2027 Class II) were driven by 20 P.F, 180 R.P.M,
Vestinghouse motors and fed 0.61m diameter ducts into the furrnace
area. Ten 0.15m diameter offtakes came from the main ducting to

cool the sidewall blocks on the side opposite the batch charger.
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Eight O.10m diameter offtakes and two O.00m offtakes elther side

of the doghouse cooled the sidewall on the batch charging side.

i

i Each side had an additional 0.15m diameter offtake cooliag the sides
“{ of the throat and three 0.15m diameter offtakes giving underport

i

cooling. It was possible to link or isolate each side of the
cooling system using a slide darper on a pullev system located
under the working end. Additional couoling was appliced to the

burner blocks using 0.076m offtakes for each port.
Water cooling was applied to the cover and melting erd facer blocks
of the throat via 25mm diameter tubing and to the water box section

of tae Ganagliass charger system.

12. Furnace Support System
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The main supports for the furnace were twenty four 0.41m by O.41m
reinforced concir=te colums 17.3m high with external brick
cladding to give an overall dimension of 0.58m by 0.58m. Four

colums ran across the furnace and 6 rows of colums ran along the

length of the furnace with 0.15m by O.11m steel 1 beams making

horizontal connections between each column and its neighbours.

ST

The furnace bottom was located onto a steel grating sited on top

SaTa

of forty O0.15m by O.1m I beams running across the furnace above
six 0.9m by 0.17m 1 beams running along the length of the tank

and on top of the concrete colums.
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The buckstay system was based on none 0.25r by 0.18m girders
along each side of the furnace and butting directly onto the
external breastwall surface. A further 7 girders supported the
working end sidewalls and five girders were located on the gable
end wall. Buckstays on the regenerators were single thickness
I beam sections 0.3m by 0.17m (rather than the double thickness
design used inm the melting and working ends) with 4 buckstays
running along each sidewall and three running along the target
wall. Three lengths of strapping and associated jackbolts
supported each of the electrocast sidewall bLlocks ia the elting

end.

Melting and work end tie rod systems were based on 38m diameter
bars. Two ryds ran the length of the furnace on each side of
the melting end, and one along the centre of the melting end.
Two cross links existed along and above the gable end wall,

6 tie rods ram across the melting end at 1.37m centres and a
further two rods were located above the shadow wall.  Six

tie rods ran im a radial pattern to support the working end
crown from the centre of a large cross beam to the individual
buckstays. The regenerator tie rods were 19mm in diameter and
arranged with 4 at 1.83m centres running across the crown and

3 at 2.54m centres running along the crown.
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Design Appraisal

fioed

The basic design of the furnace is old by modern European
standards and is probably consistent with designs not used

today. Coments on the individual sections are as follows:-

[ Lo g [ 2L 2ot ]

Melting End Bath

bty

A melting area of 30.9.(12 in an end fired furnace would be

coasidered wlequate in ¢ madern design *c give an output up

to 90 tonnes per day. The original specification was for a

20 U.S. ton daily throughput although this was revised during

the design stage to approximately 43 tonnes per day. The

grounds for this revision are not stated in any available

document or specification. It can be said however that the

output of the furnace as specified is less than half that of a modern

furnace of ecuivalent melting area.

The melting end is very shallow (0.86m) for the production of
flint glass (1.1lm would be more appropriate) Indeed the depth
of the furnace would be more appropriate for green glass production.

When combined with the lack of zircon or Zac tiling on the

Mmpmmwpummm
--—-------‘

furnace floor, very high bottom temperatures and rapid attack on the

sillimanite flooriag are to be expected. The furnace life is

Boniredy

therefore limited by this factor.
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The doghouse wus very close to, and angled towards, the purt entry.
large amounts of batch carryover into the regenerators (particularlv
on the side rext to the charger) would accelerate attack on the

packing and shorten their life significantly.

Melting End Superstructure

The lack of electrocast tuckstones is surprising as they are incorporated
in the design of and have been fitted to the only partially completed
sheet glass tank. Again the rmullite/silica breastwalls are of an

old design system not planned to give the life expectancy obtained from
electrocust blocks. The sinzdow wall desigr does not ailow the conticl
obtainable with a separate working end and could give rise to

problems when melting low tonnages or with amber glass. - The

actual counstruction of the shadow wall was very open with overlaps
between bricks of only 12.5mm which do not give rise to a very

secure structure. The gable end wall being ccnstructed of

electrocast blocks reflects the high fuel flows necessary to run

the furnace and hence high wear rates in this area.

Melting End Crown

Although possibly not disastrous, the deviations in the crown
construction from design indicate a shortage of the correct
wedge sizes and a relatively poor bricklaying job. The use

of mixed manufacturers' bricks in this area is never good policy
and the off centre positioning of the key blocks was poor.
Internally a lot of silica cement had been used and this gave
little reassurance of the stability of the structure. The

exnansion joints had been left totally unpacked instead of
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having a layer of aluminosilicate fibres on the inner sections
on top of which the final packing could be made on campleticn

of heat up.

This could lead to rounding of the edges of the bricks on the
port end of the joint and sting out through the expansion
joint. A catwalk along the centre of the crown is required to

allow repair work on the crown thermocouples.

The throat construction in the iinished furnace was incompletve,

Two 0.3 x 0.3 x 0.45 sideblocks were missing on the working end
side leaving large gaps. The consequence of starting up in that
kind of condition would have been an immediate close down, cooldown,
wvepair and re-heat. In other words the loss orf 6 weeks to 2 months

production.

The blocks were eventually located on a pallet with spare refractories

for the window glass furnace.

The 38mm expansion joints in the breastwalls were too large and
vould need packing prior to start up. A fair number of chips

were visible in the sillimanite blocks in the working end although

they were not bad enough to call for replacement at such a late stage.

-t . .
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fibres on the inner sections on top of wnich the final vackirz could

be made on corpletion of heat up.

This could lead to rounding of the edges of the tricks on
the port end of the joint and sting out through the expansion
Jjoint. A catwalk along the centre of the crown is required to

allow repair work on the crown thermocounles.

Working End

The throat construction in the finished furnace was incomplete. Two
0.3 x 0.3 x O.45 sideblocks were missing o th: woertne end sade
leaving large gaps. In terms of furnace construction this is a mcjor
error. The crnsequence of starting up in that kind of condition
would have beer an immediate clnse down, cooldown, repair and re-heat.
In other words the loss of 6 weeks to 2 months production.  There was
no possibility that these blocks had been fitted and later stolen

after completian of the furnuce as was suggestea.

The blocks were eventually located on a pallet with spare refractories
for the window glass furnace. A major engineering effort would have been

required to remove the blocks from the corpleted furnace.

The 38m expansion joints in the breastwalls were too large and
would need packing prior to start up. A fair mumber of chips were
visible in the sillimanite blocks in the working end although

they were not tvad enough to call for replacement at such a late stage.

E—




Working end Durners mayv not have been a comron design feature

when shadow wall systems were in use, but in view of the range of
tonnages and very differnt glasses to be produced on this

furnace, provision should have been made to allow firing or coolinz

at this point.

The complex pattern of the crown had again resulted in a difficult
job for the bricklayers and the uneveness internally was evidence
of this. A pair of bricks on either side of the crown did not
aave crossed joints. In general tems the working end crown

was inferior in construction to the melting end crown,

Ports

Overport firing never has been a technique commonly used by Rockware
because it is believed to be less efficient and more difficult

from the point of view of maintenance. The ports on the furnece
are small (2.57) when expressed as a nercentage of the melting

area but on an inefficient furnace such as this one, this
limitation becomes even more important. 128 gallons per hour

per square metre has been specified as a maximum oil flow by
Laidlaw and Drew. Whilst a Rockware end fired furnace of a
similar size may be loaded slightly higher than this at top load

(140 g. hr-lm-2) the Furnace at Guyana Glass would probably be around

170g hr L

nfz at top load. It was not therefore surprising that so much
electrocast refractory was in the ports but even so, they must also
be considered an area of potential weakness. 7The quality

of construction in the port area was again only average,

-
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The sharply angled rort bottom led To another limitation in terms
of the regenerator packing whose heicht and Therefcre efficiency
was reduced in least in part by the low junction of port bottom

and regeneratcr walls.

Regenerators

The regenerator chambers were long but narraw by Rockware

" standards giving an internal area approximately 107 less in

total than believed required. 'The height of the packing was, however,
very much less (approximately 45%) than current designs. 1In total
the ratio of volurs cf re-eir.ratcr asaii-Hle for packir:: to

tte melting area of the furnace was 1.5 tc 1 rather than 3

to 1 resulting in drastic reductions in regenerator efficiency

and higher waste gas outlet temperatures,

Tk pigeon hole pack system used gives a less stable structure
and less bricks in the packing in cormparison co the basket
weave design. Modern packings also used graded refractory
compositions in the packing to improve pack stability and
efficiency but the Guyana Glass furnace has only a single
material. It was likely that the above limitations in port
and regenerator design could reduce the thermal efficiency by

np to 207,
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Flues

(hly one problem could be seen in the flue system and that

involved the butterfly reversal valve. There were gaps of
between 12mm and 25mm between the valve and its seatings, but

in view of the high temperatures likely to be experienced here,
due to the inefficiency of the regenerators, experience sugpests
that warping is likely on the valve. This could lead to the
valve jamming during reversal or significant short circuiting

of corbustion ai1l into the waste gas streams.

Iusimuentation -

It is surprising to find 8 thermocouples locuted between the
regenerator crcwn and the top of the packing when oaly 4
thermocouples are located in the whole of the melting and
working ends. The total absence of thermocouples in the furnace
bottom was again difficult to understand. The implication
uppeared 10 be that control of regeneratur temperatures was more

important or more difficult than control of glass temperatures.

The incorporation of one bottom thermocuple close to the doghouse,
two approximately 0.3m in front of the throat (one blind, i.e.
not penetrating the refractory/glass interface and one through
into the glass for faster response) and one in the working end

is essential for furnace temperature control,
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The furnace pressure control system had two shortcomings. The
sensing system should be located in the melting end rather than the
working end to give a more sensitive response (some of the

pipework needed better support to avoid water filling the line

and blocking the signal) and the signal should drive only the stack
ejector fan inlet rather than the combustion air as well.

The combustion air should be a completely independant variable,
being altered only to folléw changes in fuel input to maintain
correct combustion conditions. The furnace should be run at a
steady furnace pressure for a fairly wide range of loads and

combustion air inputs.

Although the concept c¢f a fairly labour intensive piant is
understood, the totally manual reversal system is onen to a
large number of possible operator errors. The adaotation of
the o0il rrf stomising air systems for in autorat.c rovers.d is
described later, but a new automatic reversal control panel
with a manual over-ride and safety interlocks would also be
required. The furnace reversal valve should be put onto 2
electrical drive (with manual over-ride) and connected into
the automatic reversal controls. It should be possible to
clearly identify the positions of valves or dampers at the

winch sites thencelves,
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In view of the reliance of the furnace operation on the
forced draught in the stack caused by the ejector fan, it would
be advisable for a standby rotor and fan to be fitted by the

existing fan for emergency operation.

Batch Charging

The furnace hopper looked to be of a standard design which
had been adapted for this job. Instead of modifying the
outfeed from the hopper, the hopper should have beer moved
betwesn Im and 1 Sm towsards the furnace and the supporting
steelwork modified accordingly. This would have allowed the
complete hopper to be used for storage instead of cutting off
a large portion of the tapered section (which was in effect a
dead area) and would eliminate a possible blockage voint in
the 45° chute used to bring the batch into the hydramix screw

feed.

Water addition systems such as the Hydramix have been used

in Rockware but where fitted they are now generally (if not
always) bypassed. Their mechanical reliability is questionable
and some research work has indicated that they can increase
batch carryover into regenerators rather than decrease it

(which is their stated primary objective). Having stated these
reservations the system should be given a chance to prove

itself in its situation on this furnace as it may be able to

contribute more than it loses from the above reservations.
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The batch charger control siystem lcckzed to be incomplete.

A charger panel with auto,/manual control facilities and a
variable sveed control is required. The high level detector

on the charger hopper had not teen fitted. llore modern versions
of the Ganaglass charger have the zpility to vary the batch

feed towards the gable end wall and then further down the tank
(to allow satisfactory coverazgze of the melting end by batch piles)

but no variation is available on this model.

10, 0il Fring Syster

The two heavy oil tanks would give a minimum oil supply

or two months on site. If regular oil supnlies couwd

be guaranteed then the use of one storage tank only could be
contemplated but at least initially both tanks should be used.
There are no facilities for tumrping across from the second tank
into the first, thi: means that the second tank can on’y be
emptied by empeying the 1irst (fitted with outflow heate>’

No facilities existed for measwrinz the quantity of 2 tanks,
a dipstick system should be incorporated immediately. A mump
should be incorporated to give this flexibility if the siecond tank
was to be used. The tanker infeed to the storage tanks should

be made completely independent of the line purping system rather
than linking the two through one pizrp. If the deliverv tankers

do not have reliable purps then a perranent one on site should

be fitted as a standby.




The oil supply system to the furnace shoul. be based on a ring
main system rather than the dead leg used currently to even out
line pressures at reversals and other variable flow situations.
A standby pumnp should be added in the main pumphouse wired to
start automatically if the main pump trips out for any reason
(currently the standby is a diesel pum which may be required
for diesel at the time it is needed for heavy oil and my not

be suitable to pump heavy oil).

To complete the ring main, 0.076m pipe should be continued from

the existing booster pumps and pre-heaters on to the furnace
platform. A complete section of O.0(5m piping would be needed to act
as a return line to the storage tanks. The booster pumps

in the compressor house section looked to be conside}dbly graller than
the 550 gallons per hour specified in the design drawing and

were only driven by 1.5 horse pover motors. 550 gallon per hour
pumps should be installed here an? wired sc that ir the event of

one failing the second one cuts in automatically. The pre-heater
should be re-sited on the furnace control cabin and should be
located on a 0.025m line feeding the burners rather than the

ring main. Prior to the pre-heater on the 0.025m line should be

the pressure relieving valve and bypass system with gauges on the
inlet and outlet. A 92Kw heater is far too powerful for the

oil flows on the container furnace and a smaller 10 Kw heater is
needed in series with the larger one to ensure reasonable
temperature control. (Thermometers to be placed downscream

of this heater).
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Rather than using manual reversal valves, the oil flow to the
burners should be controlled using pneuratically operated

ejector valves getting their signal from the automatic reversal
panel (with a pneuratic manual over-ride system). The air supply
to the burners should also be rodified to incorporate

a basic feed to both ports at up to 10 p.s.i. (for burner cooling
and a seccndary feed up to 40 p.s.i. for atomising air directed
towards the port on the firing side and controlled by a linkage

onto the reversal valve.

The throughput rating of the burners supolied should be carefully
checked to ensure that they can take of the order of “C gal.ons per

hour comfortahly.

Cooling Services

Although the capacity of the cooling air system was smaller than

would have been installed by PRockware, it was likely that both fans ~unning

together would cope with most if not all the flux line cooling

required on this design of furnace during its life.

Furnace Support Svstem

The foundations support colums, buckstays and the rod systems
appeared morc than adeguate and no signs of structural problems

were visible,

Additional comrents

The structure of the building and the space around the furnace are
good. Apart from the lack of access to the left hand side of the furnace
at flux line levsl from the furnace platform and the centre of the crown,

most areas were aceeptable. A ladder up the side of the furnace hopper

to enable the furnaceman to check level woilld be helpful rather than

é
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expecting the batch plant operator to walk ail the way. 2
telephone is also a very useful item for a furnaceman, whzn help
1s needed the response sometimes has to be rapid and a2 good commminication

system 1s essential.

Tre lack of operating manuals on individual items is surprising.
Perhaps more importantly a furnace orerating manual covering

the interaction between individual components is more critical

when the lack of furnace experience on plant is consider=d. Sirmle
trocubleshooting instructions would prove invaluable in vassing through
the troibiesime first stages of the '"learning cuave” on furnace

co—operation.
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BOTTLE LINE
FORFHEARTH AND FEEDER DETAILS

Type
Fuel

Width

Depth

Length

Rear Burmers

Spout Burners

Spout Burner Type
Tempe.atire !leasursrent
Temperature Recorders
Spout “ype

Spout Size

Tube Size

Plunger Size

Metal Line Peight
Platform Type

Tube Drive

Shear Spray Equipment
Level Control

Feeder Type

if

APPEXDIX XV

Erhart 7w
0Oil

26"

e

18" 73"

4

1

Single Diagonal Burner
Thermrc:ouples
Honeywell
Standacrd 144

14" VWide - 6" Deep

6" x 17"

23" x 27

13" x 8"

Weldmesh

Chain

Incomlete. Make unknown
General Class?

Maul 944 Type I?
No name plate
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MACHINE DETAILS

Machine Type

Machine Manufacture
Lines on Drum

Vaccum

Wipe Out Type .

Dead Plates

Machine Drive
Lubrication System
Machine Conveycr Leagih
Machine Conveyor Drive
Air Receiver Size

Low Pressure Control
Max. High Pressure
Ware Transfer Unit
Ware Stacker

Stacker Trip Mechanism

E. 4} 6-3G
Maul. 1976
21
No

Maul Retractable

D.G. Asbestos
Helical Bevel Gear
Lincoln Centre-Matic
30" 9" C..rall
Triction Wraparound
290" x 30"

Cash Valve

50 P.S.1.

Hartford Type 178 Curved
Powers? No nane plate

Micro switch - M/C drive
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YOULD FOUTRMEXT ON SITE

200 ml R FLASK

Blowmoulds and Bottom Plates
Blank tloulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neckrings (complete)

Sleeves

Plungers

ok ok ok ok ok ok Kk

375 ml RUM FLASK

Blowmoulds and Bottom Plates
Blank Moulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neckrings (complete)

Sleeves

Dlungers

24

24

16

16

12

75

50

16

16

12

S0

50

pair

nair
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720 ml PLAIN RCUXND RUDM

Blowmoulds and Bottom Plates

Blank Moulds
Baffles

Blowheads

Funnels

Take Out Jaws
Neckrings (complete)
Sleeves

Plungers

100 LIMACOL FTASK

* %k X kX ¥k X X X%

Blow Moulds and Bottor Plates

Blank Moulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neck Rings (complete)
Sleeves

Plungers

20
24
24
16
16
12 pair
75
50

50

20
24
24
16
16
12 pair
75
50

50
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23C ml LIMACOL FLASK

Blow Moulds and Bottom Plates

Blank Moulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neck Rings (complete)
Sleeves

Plungers

500 ml LIMAOOL FLASK

Blow Moulis anl Bottom Plates

Blank Moulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neck Rings (complete)
Sleeves

Plungers

* k Xk k %k Xk ¥ ¥ ¥

24

24

16

16

12

75

50

24

24

16

16

12

75

3
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12 oz JAM JAR

Blow Moulds and Bottom Plates
BRlank toulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neck Rings (corplete)

Sleeves

Flungers

Plunger cooling tubes

* No plunger cooling tubes located

* ok k ok k ¥ Xk %k

10 oz RETURNABLE PEPSI

Blow Moulds and Bottom Plates
Blank Moulds

Baffles

Blowheads

Funnels

Take Out Jaws

Neck Rings (complete)

Sleeves

Plungers

' EEEEEREERE

15

18

18

12

10

60

18

10

12

12

38

25

pair

pair

Pres
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DRAWINGS ON SITE

200 ml ROM FLASK

375 ml ROUM FLASK

750 ml ROUND EUM

100z BEER BANKS

100 m1  LIMACOL FLASK

250 ml  LIMACOL FLASK

500 ml  LIMACOL FLASK

17>z JAM JAR

100z PEDPSI
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RCCKWARE GLASS LTD.

iCAL REQUEST/REPDRT FORM!

Origin iirana 5lass Date  25-70.22 Requestby _ 3. . . . ar
S - 20
Material aragonize |- 5
“I/Sr o/C /3 /8
Identification e 2 240 es 9 S
(20.10.32° B

Lab. No. c2371* cegrex c2373* ca3pux

Si0, 1.38 0.05 G.12 C.03

Na, O

K,0 0.0 <0.01 < 0.01 <3.01

Ca0 53%.2 54.5 54.5 54.5

MgD 0.27 0.2) 0.29 0.23

BaO

TiO,

Al203 0.04 0.01 ¢.0" 0.0

Fe,0, 0.010 0.009 0.010 0.010

Cry0;

SO3

E

Sro ~1.1 ~1.1 ~ 1.1 ~ 1.1
Loss on Ignition

Remarks

Sru Tigvres frowm semi-quantitative ZRT scan comparative wita

L0217
ESN [ LAl

Chief Analyst
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GLASS LTD.

]
- 9
SIEVE ANMALYSIS REPORT 3339
Factory_ - 82 Slail Date 22+ 10. 232 Request by e -« . ar
Material TIZOT.ITE |- ——
/2 9/ 0/5 Q/3
i3 2405 BAY © 345 Y/
ldentification
[20.170.22; o~
Lab. No. J2RGNx ga2s/2* C2373%* c2874*
MESH SiZk
+ 4.0mm.
— 4.0mm. + 2.8mm. 0.0 0.2 0.0 0.0
— Z-8mrm. + 2.0mra. 1.2 7 1.3 a2
— 2.0mm. + 1-4mm. 1.2 1.1 1.0 1.2
— 1-4mm. + 1.0mm. 1.4 1.7 1.6 1.6
— 1-0mm. + 710pm, 2. 2.2 2.5 2.7
— 710pm. + 500pm. 5.7 4.2 4.5 4.0
— 500um. + 355pm. 3.9 2.7 9.% 8.9
— 355um. + 250pm. 25.3 29.7 5%.7 %31.9
— 250pm. + 180pm. 22.3 32.0 23.9 29.9
— 180pm. + 125pm. 15.8 15.3 14,7 15.2
— 125pm. + 90pm. 3.5 3.5 3.2 3.5
— 90pm. 0.5 0.3 0.6 0.4
Rermari:s

Chief Analyst

-,



suoana glass

ROCKWARE GLASS LTD.
ANALYTICAL REQUEST/REPORT FORM

Ar A o
22.70.52

R.ZI.{I7) var

Origin Date Request by
R.L.() 70
Material Lolomite | Feldspar
U~lo Lime E20
Sout
Identification Carclina
(20.10.82 )} ————
Lab. No. C23/5* C2375*
Sio, 0.05 o/ .4
Na,0 6.5
K,O £0.02 +.35
Ca0 51.1 1.27
MgO 21.6
BaO
TiO,
Al,C, 0.1 18.2
Fe, 03 0.05 0.02
Cr, 03
SO;
=
Loss on Ignition W70 0.16

Remarks

Chiet Analyst




| ROCKWARE .58 LTD.

SIEVE ANALYSIS REPORT 333%
l Factory___3 2.3 31338 Date 25-7C0.22  Requasthy S.. .70 Tae
I )
I Material folomice |7eldspar
l Cirlo Lipe E2C
501t
ldentfication Carolinz
[ ' (20.10.32] ————>»
I Lab. No. 2375 C2375*
l MESH SiZE
i
I + 4.0mm.
[ l — 4.0mm. + 2-8mm. 0.0
| I - 2.8mm. + 2.0mm. | C.5
[ — 2.0mm. + 1.dmm. 39,2
{ ' - 1-4men. + 1.0mun. 38.6 0.0
— 1.0msm. + 710pm. 17.3 0.9
[ l — 710pm. + 500m. 2.7 9.2
I — 500um. + 355um. 0.5 13.1
[_\ — 355pm_ + 250um. 0.5 4.2
'“_"l — 250pm. + 180m. 0.1 19.8
[. — 180pm. + 125um. 0. 14,2
[ ' — 125pm. + 90pm. 0.1 10.9
' I — 90ym. 0.3 7.7
[* |
o ;
! : ‘

' Remarks

Chuet Anatyst
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APPEADIX XVITI

PRE PRODUCTION CAPITAL QOSTS - TECWX

1CAL

This section covers the estimated costs of various iters and

B e

services discussed and approved in the vreceeding sections,
deem essential in the pre production period up to the end of

/

1984.

All costs are assessed in Guvanese Dollars using a conveision

rate of:

GS 3.00
GS 5.00

STS 1.00
£1.90 (s*erling)

SERVICES =8

1. Additional Generator Set
I.D.E. 1 MV Set
(US3150,650) - 451,950.00

2. Switch Gear
parallel and mains operation
(US850,000) 150,000.00

3. Corpletion of IPG Installaticn
Tipzwvork, Tarhwettors,
Wobbie Index, Design
Testing and Installation
(£35,000) 175,000.00

4. Heavy 0il Unloading System
Separate pumping facility
Pipework, control system
Installation and testing
(£10,000) , 50,000.00

5. Furnace Firing Day Tank System
Pecirculation, lime, Tank,
Preheaters, Design installation
and testing (£60,000) 300,000.00

6. Full Instrumentation for Fuel Qil System
Float system, flowmeterine and
Pressurc Control System
(125,000) 125,000.00

- SN GEN EEN IS EN e TEE GO0 BN G AN e IR N B SN B B -
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7. Refurbishing, rodification and
Instrurertation - Sand Drier Line
(£4,000)

8. Water Pump (Deep well) and
drive motor repair
(£1,000)

9. Dry Air Compressor for

Instrumentation wire pipework
(£2,000)

RAW MATERTAL HANDZ.ING AND TREATMENT

1. Wat Sicving Plant
DPesign, Construction & Installation
(£100,0000

2. Vehicles for Quarry and batch
area handling
(£50,000%

3. DModifications to Batch House
and Techmical Support from
Toledo Emgineering
(£14,000)

-y

20,000.00

5,000.00

10,000.00

$G1,286,950.00

500,000.00

250,000.00

70,000.00

G$820,000.00
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FURNACE

This subsection details the capital costs of replacing the

existing Guyana Glassworks furnace with a modern desigm unit.

This section assumes that the existing foundation for the furnace
and regenerators will be acceptable for continuation of the new
furnace. A short survey will be required to ascertain this.
Should the survey prove that new foundations are rcauired the costs

in this section will be substantially increased.

The prices given are estimated costs given by professional

engineers on 'site unseen tasis. 'They can oe assumea L0 give
an indication of cost but not precise figures. These figures
cannot bte regarded as a quotation. These are however in Rockware

International's opinion reflective of current costs.

GS

1. Demolition of existing furnace

(£15,000) 75,000.00
2. Additional ejector fan and motor

(£10,000) 50,000.00
3. Furnace Rebuild (20 sq.metres)

including all steelwork,

refractories, installation,

construction, light-up, design

and supervision. This figure

assumes use of U.K. labour in

construction (£820,000) 4 ,100,000.00
4, 2 Optical Pyrometers :

(£1,500) 8,000.0C

4 223 (00,00

5. Furnace Pepair 1990 full repair

‘to refractories, refurbish 2,450,000.00

equipment and construction,
labour etc.
(£490,00C)
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PRODUCTION EQUIPMENT

X+

I1.S. Machine - Minor Repairs
and relocation of cooling fan
ducting etc.
(£2,000)

Jigs and fixtures for I.S. Machine
(£10,000)

Transfer Unit Replacement
(£4,500)

Additional Mould Sets
(£80,000)

Mould Repair Fquipment
Spray Welding, hand grinders
ancilliary equipment
(£8,500)

Decorating Screen Manufacturing Unit
(£5,000)

Improverent to Cold Fnd Lighting
(£1,000)

GENERAL AND SPARES

1.

2.

Electrical Spares
(£500)

Manpower Input - local
(£20,000)

2ND PRODUCTION LIYE

1.

Forehenrth and feeder mechanism
steelwork, refractories, instrurmentation
erection commissioning.

(£100,000)

1.S. Machine and auxilliary ecuipment
transfer stacker etc.
(£125,000)

10,000.00
50,000.00
22 ,500.00

400,000.00

42 ,500.00
24 ,000.00

5,000.00

G3555,000.00

2,500.00

100,000.C0

G$102,500.00

500, 000,00

625,000.00

G31,125,700.00
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SUVATARY

Production Services
Materials handling
Production Fquipment

General and Spares

Materials handling - Vehicles
Furnace Construction (1983/4)
Furnace Repair (1990)

Second Production Line

ADD Contingercy @ 10f;

ADD C.I.F. Charges @ 15%

CS
1,286,950.00
570,000.00
555 ,000.00

102,500.00

2,514,450.00
250,000.00
4,233,000.00

2. 450,000.00

1,125,000,00

10,572,480.00
11,629,728.00

13,374,187.00

- ..
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! l PERSCIYEL, TECHNICAL ASSISTANCE,
TECENICAL MANAGEMENT AND TRAINING
{ l REQUT=EVENTS.
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1. GENEPAL

This section covers the recuirements for cormmissioning and
operation of Guyana CGlassworks Ltd. in terms of personnel,
technical assistance, technical management and training.
Assessment of potential costs for each of these requirements is
also given as these will be incorporated into the financial

projections for start-up and operating costs.

A provasioual organisation for GUYANA GLiSSWORKS nas been

planned and drawn up. This was supplied to Rockware International
in the form of a chart together with a schedule of wages and salaries.
The origins of the organisation plan are not known. Similarly

it is unclear as to whether job descriptions, duties ard reporting

lines have been drawn up and clarified.

Whilst it is difficult to assess the costs of emrployment etc.

for each factory function in Guyana, for the purposes of this
report, the totals quoted in the budget information supplied

to Rockware International have been accepted. The figure

of G$1,825,500 would appear to cover total cmployment for the full
plant and it is likely that actual levels of employmant would

be much less.

-



-

- l 2. DIRSONYEL PLANYINCG AND RECRUITI T

; l The success of Guyana Glassworks Limited is critically dependent on
' the indepth strength of the mancssrent and skilled work force it
i develops. In a continuous process industry acceptable levels of f
l productivity will not be achieved remilarly by a team of experienced
I managers and consultants alone.
(1
' The importance therefore cf recruiting a work force with the
l experience or potential to oporate successfully in a new environment
l and in the demanding conditions imprseu oy the nature of the process
1 must not be underestimated. This is the essential first step to
!ﬂ l developing a skililed and cohesive team through training.
i l Set out below are the services which will n=ed to be provided:
i ' a. The provision of a suitible organisation chart and -
I management plan fcr Guyana Glassworks
I. b. The provision of job descriptions for all levels of
{ l staff
c. The provision of Personnel requirements and qualifications
! l for all levels of staff, in lire with an assesswent of
l local obiiities and skill levels
) { d. Attendance and participatiovn wirh Guyino Glassworks
I mnagement personnel in interviews with selected

candicdates, supervising aptitude tosts ete.
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Existinp Personnel Plan

From the material supplied to Pockware International it is
not clear whether contracts of employment have been issued
in relation to the jobs listed. The budget total supplied
for wage and salaries indicated a total workforce of (327)
persons.

It would be inappropriate to comment in too ruch detail at
this stage given the assum:-ion that the total may include
the she~t glass personnel. It is lik2ly trat the total
workforce for operation of the bottle line only would be in
the region of 200 persons,

Costs for the personnel planning, recruitment, testing and

organisation exercise are detailed in Appendix C.

- .




- -

ORCANISATION PLAN :  CUYANA GLASSWORKS

The details below outline the form of orgenisation plan for
the operation of GUYANA GLASSWORKS in the opening period.

No proposals are made for senior manazarent as in the opening
period the key posts will be held by the full-time team. It
is proposed that the Superintendent positions indicated be
regarded as trainee positions for selected personnel. If
these personnel] prove effective thev will succeed to the full
role as Supertintendent in each department in line with the
reduction of the full time team. cimilariv no reference is
made to the Board of Directors or reporting lines linkine the

production organisation thereto.

The Jroposed plan concentrates on the production and support
areas of th. factory operations. Notrinal figures are given
for areas where local knowledge may indicate the need for
additional personnel,

e.g. Personnel Department,
Canteen,
Security,
Stores,
Medical.

The actual level of personnel in each vosition shall te continuously
reviewed by GUYANA GLASSWORKS management dependent on performance

of appointees and ability to handle the full range of duties

specified for each post. As a result of these necessary




reneralisations, the assumptions in temms of cost for financial
projection purposes have been rounded to G32.million to include
salaries, N.I.S. costs, medical schere, transportation costs

etc. as an overall package. This budget item will be finalised
on completion of the personnel planning and recruitment exercise.
The figure has been uplifted by 5% ver annum to 1983 to

G$2.35 million. A decision on this possible pay increase will

be for GUYANA GLASSWORKS Management.

The majority of the production related positions indicated will
need to be filled towards the beginning of the pre-production
year to allow iraining and assessment prior to s.ai-¢-dJp. it
is likely that there will be a requirement to recruit more
personnel than are required to allow wastage and failure to
achieve operating potential. It is assumed that such actions
do not contravene any local employment regulaticns and that the

idea of 'probationary' periods is acceptable

The layouts overleaf indicate the general approach to organisation

and manning and are for guidance purposes only.




DFPARTMENTAL. PLAN

‘FACTORY MANAGER

Personnel, Accounts
& Administration
Superintendent/
Manager

{1

Plant Engin'iyg Inspection, Production
& Maintenance .C. and Superintendent.
Superintendent. Decorating
Superintendent.
4. 3. 2.
N.B. The factory production departments, i.e, 1 - 4

wiil orerate on four crew, 3 shift system where

requirzd.
'day’' basis.

All other pevson.ael will operate on a

Any local rerlations or coenditions

affecting this situation will need to be reviewed.

Raw Materials
Batch &
Furnace

Superintendent
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RAW MATERTALS, BATCH AND FURNACE

Superintendent

Quarry and
Delivery (Nos.
to be decided).

Sand Drier
Operators (2)

| |
Batch & Batch Furnace Operation
House. l
Foreman (4) *
Yoreman (3) * Assistant (4)*

Drivers (3) *
Labourers (3)*

* Shift Personnel

PRODUCTION DEPAFTMENT

Surnerintendent

- Shift Sup?rvisor (2)*

Instrurentation

Technicians (2)

Asst. Technician (1)

Forehearth &
Feeder

Specialist

“Team (2)

1.S. Operation

Operators (4)*
Asst. Ops (4)*

Lehr Control

Controllers (4)%*

* Shift Personnel

Mould Shop
Supervisors (1)
Fitters (4)*
Fitters (2)
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INSPFCTION, OUALITY CONTROL AND DECORATING

[ ] [ - g epmeinb i Wy

Superintendent
|
Supervisor Supervisor

InspeE;;g;//////‘\\\\\;;;;;SEEe Decoratine Screen Pcom Quality Con.
} I Foremen (4)* Foremen (4)* Foremen (1)* (3) Laboratory (2)
i l Sorters (12)* Drivers (4)* Cnerators (4)* Assistants (1)

Packers (4)* Sorters/
! I Inspector (2)
'{ l * Shift Personnel
I . PLANT MATNTFNANCE AND ENGINEERING
{. I Svperintc ndent /Tugineer

Shift Flnqineer (4)

o

- o S . I =N am e

Maintenance Foreman (1) I1.S. Repair Ancilliary Carpressor and
' Generator Personnel

. Days (2) Shifts (4)*
[ Electrician (4)* Foreman (1) Instruments
' Bricklayer (1) etc. (2)
i Vehicle Repair (3) Fitters (4)*

Plumber (1)

Carpenter (1) Fitters (1)

Labourers (3)

* Shift Personnel

1




PERSONNFEL AND ADMINISTRATION

Vanager /Superintendent,

Sales Controller (1) Personnel Officer Modical O, (1) Purch,Officer (1) Scecurity

Assistant (1) Cznteen (10) Nurse (2) Asst, P.O. (1) Supervisor (1)

Records (4) St sres Officers (20)

Prod. Planning Accounts Dept.

Clerk (2) Supervisor (1) Supervisor (1)

Clerks (3) Asst. Super.(2)

Cashier (1) Labour (1)
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TFCENICAL ASSTSTANCE

There is abundant evidence that companies entering the glass
container industry for the first time frequently underestimate

the difficulties of a continuous process industry.

The recruitment and training of men of experience is a key
factor, but the difficulties of racruiting people from
technologically advanced companies in the industry are
considerable and costs are high and numbers are often strictly

1'mited.

Tred.cior il 'on-call’ T:~hnical Issistaice 4zrevren.s do not really
provide the level of support to offset the dependence of the verv

few experienced men in a new organisation when a polyglot and disparate
work force is being brought into harmony and Rockware International
have therefore designed a programme of technical assistar e which
provides additional expertise with a view to assisting new

producers to reduce the length of their learning curves.

The principles of such an agreement are:

a. the provision of a full time team during the difficult
initial stages, (commissioning planning, actual and post

comissioning and in early production)

b. on call support to the local management and the full time

team from RI resources, factories, Technical Centre etc.

under a Technical Assistance programme

c. the extension of the full time team into the onening years

with a decreasing number of specialists as local skills

are established.
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The benefits of such a schere to the client are:

i). Imediate production available for sale and protecticn
of equipment from damage due to inexperience and rzd
handling.

ii). The management of the client companv have a constan:
and immediate technical experience available to them
throughout the inevitably difficult opening vears of
operation.

iii). Continuous on the job training proceeds with continicus
assessment of local needs.

The only disadvantage is clearly cost, which rust exceed tradizional
Consultancy type Technical Assistance packages. However, it should
be taken into account that very limited periods of nroducticn

below planned levels in the factorv could exceed these costs.

An agreement for a period of 5 years is felt arpropriate for iritial
consideratiza between RI and GUYANA CLAZSWORKS, w.th review z: the

end of this period to assess needs for further sunnort.

An agreement would be drawn up laying out the obligations ete. of

the parties generally as below.

(bligations of Rockware International

Technical Information Suprort

RI would make available to GUYANA GIASSWOPKS all the necessarw technical

information and "know-how' in its possession at the date of tte agreement

or which may subsequently come into its rossession.

- .




RI would make available to GUYANA GLASSWORKS conies of
relevant drawings, although such documents would remain

the property of RI at all times.

RI would make available to GUVANA GLASSWCPRS access for
consultation to Rockware resources e.g. Factories, Research and

Development Centre and Advanced Training Centre.

RI would carmv out on kehalf ol GU/ANA GLASSWCRKS sn a regular
basis, analysis of raw materials and glass samples and

analyse and report on GUYANA GLASSWORKS production statistics.

RI would provide opportunities for nominated (GUYAVA GUASSWORKS

senior personnel to consult and discuss information, desigms,

or any topic relating to the manufacture of glass containers.
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Manpower Support

Rockware International, recognising the irportance of these first
5 vears of operation, would second a team of technical exverts to
be resident in Guyana and working full time for Guyana Classworks.
The experts would be chosen to cover the essential areas of
technology and production, but will remain employees of Rockware
International in order to maintain flexibility of skills as

Guyana Glassworks develops.

Rockware International would supplement this team with additional
specialists when necessary to cover hol.idavs and to assist with

particular problems nr emergencies.

Rockware International would support the resident technical
assistance team by regular visits or contcct by a senior technical
consultant including technical audit at the end of earh year to
develcp objectives and targets within the framework of Guyara

Glassworks long range plan.

Rockware Internationa.. would use its best endeavours, skills and
experience in performming the services, aid and advice to be

rendered by it throughout the period of the agreement.

Rockware International would undertake to offer to Guyana Glassworks

advice and technical 'know-how' in all areas of glass container

production and specifically on

a) Consumables and their supplies, e.g. lubricating oils mould
repair equipment and materials. Repair tools, expendables,
decorating screens colours and materials, spare parts, etc.

b) Batch composition based on the major use of materials being

available locally including suggestions on ways and rmeans

to improve the quality of local materials as necessary.




c)

d)

e)

)

Mould desipn and maintenance techniques.
The bottle decorating process.
Quality control and laboratory techniques.

Maintaining technologv and operating levels.

to acceptable standards in all areas of production.

GUYANA GLASSWORKS and RI weild discuss and agree the establishment

of a regular reporting system between the two companies so that

technica? information, production figures, progres:: weports, cnld

be passed on to RI for corment and suggestions for improvement.

Throughout the life of any agreement RI would ensure that all

personnel it designated to assist GUYAMA GLASSWORKS would be

qualified and experienced to carry out the duties assigned to

them unde:r this contract effectivel).
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Full-Tire Team

The full time team to support the start of production in CGuvana

is assessed below:-

1 Team Ieader
1 Batch & Furnace Specialist

2 I1.S. Machine (Ancilliary Equipment equipment) Engineers

4 Production Specialists
2 Inspection and Quality Control Specialists

| i3

The team ma, appear large to operate a riant 0f the size intended
but with a continuous process and assuming no other experienced glass

makers it is essential in the first year of operation given the

requirement to maintain high production efficiencies.

This team would be present on site before start-up and w>uld form the
core of the commissioning team. Additional specialists would be

required in support during commissioning up to a total of 30 man weeks.

In the second and subsequent years of operation the team would diminish

as local staff achieve sufficient skills to take over and the envisaged

plan is shown over.




YEAR 1 2 3 4 5 6 7 8 9 1C
Team Leader 1 1 1 1 1 - - - - -

[
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Batch & Furnace

Additional Furn.
Support (Man VWks) - - - - 30 - - - - _

I.S. and Equip.
Engineers 2 1 1 1 1 - - - - —

Prod.Specialists 4 2 2 1 1 - - - - -

Inspection and
Cuality Control 2 1 1 - - - - - - -

Additional Back-

up suppcrt from
U.K.(man wks) 50 40 40 25 25 75 75 75 75 75

Notes:

1. The addit’'onal furnace support in year 5 is to assist

with the furnace revuild.

2. T2 suppore from U.K. is to prov.de either
- U.K. analysis, design work, planning etc.

~ Temporary help in Guyana to supplement the team.

Details of the costs of the above Technical Assistance and man
power supnort are given in Appendix D and in the Technical Assistance

Agreement in Appendix B.

- -




PRF PRODUCTION TECHNICAL ASSISTANCE

Tne unique position of GUYANA GLASSVCFXS reguires close attention
to the existing facilities and the new equipment to be purchased.
An extensive rchabilitation programme is required to take the

factory to a position for successful start-up.

It is essential therefore that effective project control be applied

to all areas, - i.e. planning, design and design anproval

procwrement, checking, inscallation ete,

Rockware International will provide this service over the two
year pre production period envisaged and expla.. . in Section ITI.

This service will also be combined with the commissioning input.

Totals {or the input are given in Appendix C together with other

pre-p.oduction personnel costs.
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TECHNICAL TRAINING, TRAINING FACILITIES AND PROPGSED INITIAL PEOGRAMVE

Intrcduction:

Without both the basic and highly specialised skills essential to
the glass container manufacturing process, even the most autorated
up-to-date plant could not perform to the standards of efficiency

and product quality demanded.

The importance of selecting and then training the GUVANA CLASSWORKS
work force has been fully erphasised above. A training plan
cannot however be finalised until the recruitment exercise has
been completed and the strengths and weaknesses of the particular

staff have beea revieved,

Rockware International has, however, drawn up training proposals on a
conservative basis to illustrate thé quality and extent of training

that is likel~ to be required. This programme is geared to develop
:skills to a level which should ensure satisfactory procuction performance
is achieved after comnissioning in stpnort of technical specialists

and thereafter as the specialist support is reduced.

The plan is drawn up on manning levels associated with the production

planned by GUYANA GLASSWORKS and covers skilled and seri-skilled personnel only.

No attempt has been made to forecast training for the Factorv Manager or
non technical personnel but at a minimum it will be necessary for them to
spend time at a later stage with senior personnel from an existing glassworks

to become familiar with techniques and operating standards.

Outline asstmptions have been made for the training needs of the
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4 plant superintendents but actual proerarmes will be related to
their final job descriptions and previcus experience. These will
be discussed and agreed with GUYANA GLASSWORKS manaperent before

implementation.

It is also assumed that the majority of the training manweeks will
be completed on site. It is Rockware International's experience
that this is the most effective and least-cost solution for training the

main body of skilled operatives.

It is therefore recommended that the plant specification include a
sral?! treining cencr: ard an allowaacs 'cr training equipment
should be made. Rockware International can supply a specification
both for the layout of the centre and theauipment to be acyuired

for it. This is a minor cost item.

Initial Training Plan

The training pi.an assumes the involvement of Rockware International

training specialists.

Rockware International would make available to Guyana Glassworks
its full experience and expertise in technical training to carry
out specific training assipnments the timing of which will be
agreed between Bockware International and Guyana Glassworks but
intended to be carried out both before and within the first year

of operation.

This training programme is based on Rockware International's
experience of the requirements of new plant operation, conmensurate

with size of operation and indigenous ability.

-
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The programme is envisaged as:-

i).

ii).

iii).

iv).

V).

Training of 4 senior GUYANA CLASSWCRKS Superinterndents in the

RI Advanced Training Centre and in the anproorizte Fockware Glass
factories each for a minimm of 10 weeks during this initial
operation, The GUYANA GLASSWOPRKS engineers individuzllr to

be trained in specific areas to be defined by GUYANA

GLASSWOBKS and RI and the programming planned to suit the

timing requirements of the project.

Two Rockware International specialists to supervise and train
GUVANA GLASSWORKS production scaff in I.;SV. Vachine operacion.
This training will be carried out on site for a minimm of
20 weeks in line with the commissioning programme. These
specialists will also be available to give assistance where

necessary to the comissioning team.

One Rockware International specialist to supervise and train
GUYANA GLASSWORKS batch and furnace orerators on site c¢n an
8 hour daily basis for 8 man weeks spread over the cormissionaig

and post commissioning period.

One Rockware International specialist to supervise and train
GUYANA GLASSWORKS annealing and cold end inspection staff for
a period of 12 weeks on site. Vorking nericds on this activity

to be mutually agreed to suit requirerents.

Cur Rockware International snocialist to supervise and train

special personnel in forehearth and feeder oreration for a

period of 6 weeks.




vi) One Rockware Internacional specizlist to train personnel
in I.S. Machine maintenance and auxilliary equipment

for a minimum period of 8 weeks.

vii) Cne Rockware International specialist to supervise and
train personnel in mould maintenance and repair techniques

for a period of 6 weeks.

viii) One Rockware International specialist to supervise and
train personne. in screen proauction, decorating .muchine

operation and material preparation for four weeks.

The initial training programme will therefore cover a man week
total of over 100 weeks of trainer time and would concentrate on

the th-ee key areas.

1. 4 Senior Engineers/Sunerintendents
2. I.S. Machine Cperation/Engineering
3. Cold end inspection personnel/quality control/decorating.

On completion of the initial training prograrme a review would
be completed by Rockware International and GUYANA GLASSWORKS to

assess any additional areas of training required and to plan the

training requirements up to the second year of operation.
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APDITICNAL COMMEXNT

Details of Rockware International’s experisnce of supplyving

technical training to clients is given in Appendix A

Training in non technical areas of container preduction, i.e.

accounting systems, personnel, rarketing etc. can also be

included in our training package.

Technical Assistance and Training Jloreerent,

A sample agreement is included in Appendix R to this section,
and outlines the costs involved in the provision of the

recommended assistance.

These are sumarised in terms of pre precduction costs

in \rpendix C.
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A. Rockware International Experience.

”.”,m,,‘
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B. Sarple of a typical agreement for Technical Assistance,
modified to the circurstances of GUVANA CIASSWORKS

LIMITED.

Pre-Production Personnel costs.

]
——
O

1
| . . — - .
{ D. Sumary of Technical Assista ce and Trainiag Fees

I for ten year operation.




APPENDIX A

ROCKWARE INTFRNTIONAL EXDERIFNCE

Details are given of the technical assistance, training and
other assistance given by Rockware International to its clients.

Where the specific activity is of special interest a short account

is given of work under the contract.

B “avay

Rockware International's full list of clients to date is given

overleaf,
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TECHNICAL ASSISTANCE AND TRAINING EXPEIRIECE 1972 - 1982

1972-1975

1972-1975
1972-1975
1972-1975

1972-1977

1974-1976

1974-
1975-1980
1974-1977

1976-
1976-1978

1076-
1977-

1977-

1977~

1977-198C

1977-1978

1978~

1978-1980
1978~

1979~
1979-
1279-

Kenya Glass Works

E.M.C.0. Limited
Kioco Limited

East African Glass
Maliban SA

Mina Glass

Turkiye Sise Ve Cam
Bormioli Rocco E Figlio
Garrafas De Portugal

Irish Glass Bottle
Azzizia Glass Company

Nieaburge, G as
Stotzle A.G.

West Indies Glass

Malaya Glass
Sicilvetro
V.I.P.A,
P.T. Iglas

Domglas

" Kapiri Glass

Latchford Glass

Foster-Forhes

Indian Head Group

renya

Kenya
Tanzania
Tzanda

Iebanon

Iran

Turkey

Italy

Portugal

Eire
Libya

% . Cemany

Austria

Jamaica

Malaysia
Sicily
Spain
Indonesia

Canada

Zambia

U.S.A.
U.S.A.
U.S.A,

Technical Assistance
and Training
Agreement

(T.A.T.A))

T.A.T.A.
T A.T.A.
T.A.T.A.

T.A.T.A. and Management
Apreement.

T.A.T.A. and Management
Agreement

T.A.T.A.

Furnace Design and
Overation

Turnkey Project
T.A.T.A,

T.A.T.A, & Management
Contract.

T.A.T.A,

Furnace Design,Operations
and Technical Assist.

T.A.T.A. - Management
and Full Plant
Rehabilitation Prog.

T.A.T.A. - Furnace Design
Instal - Commissioning.

T.A.T.A. and Management
Agreement.

T A.T.A. and Turnkey |
New Plant. |

T.A.T.A. Assistance :
Programre,

Tech.Train.Agreerment.

T.A.T.A. and Rehabili-
tation Programre,

T.A.T.A.
Commuter Software
T.A.T.A.
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1980~
1981-
1981-
1981-
1981~
1981~
1980-

1981-
1981-
1982~

1982-
1982~

1982-

National Bottle
(hattanooga Glass
State Glass
State Glass
Riihimaen Laji Oy

Bangkok Glass

West African Glass

Yioula Glassworks
Ruby Industries

Pacific Fnamel & Glass

Aboso Glass
Glass Bottle
Fraser & Neave
T.I. Reynolcs

Kastrup
Baluchistan Glass

Ujscie Glassworks
Santos Barosa
Orashazi

African Glass

U.S.A.
U.S.A,
Bulgaria
Poland

Finland

Thailand

Nigeria

Greece
Philippines
Philippines
Ghana
Ethiopia
Singapore

Birmingham
England.

Denmark
Pakistan
Poland

Portugal
Hungary

Niperia

T.A.T.A. Progranmes
Tech. Consultancy
T.A.T.A.

T.A.T.A.

Tech. & Marketing Ass.
Progranme

Tech.Assistance Prog.

T.A.T.A. Management
& Expansion Prograrmme

Training Assistance
T.ATA,

T.A.T.A.

Technical Ass. Programme
T.A.T.A.

Plastics Ind. Consultancy

Training Assistance

Computer Softvare
T.A.T.A.

Training Assistance
T A.T.A.

Technical Assistahce

Bottle Decorating
Training
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{VARF  INTERNATIONAL EXPERIFNCE IN PROVIDING TECINICAL: ASSISTANCE,

ENGINEERING AND CONSULTANCY SFRVICES.

Malaya Glass Factory Berhad

72A Jalan Tampoi
P.0. Box 60
Jahore Bahru
Jahore

Malaysia.

Production Capacity

Furnaces : 2-1x60; 1 x 30 TPD
1 - 100 TPD (under construction)
Machines : 3x1S6; 1 x 1S8

Products : Primarily containers for beers and soft drinks.

Date of Contract: 1977 - on-going

Details of Assistance :

An across the board technical assistance consultancy agreement covering

a full range of operational activities including comprehensive training
programmes in U.K, and Malaysia for full management and supervisory team.

An additional contract was concluded in 1980 for the design and commissioning

of a 100 tonne regenerative furnace.




Rockware International's services include the following:-

- design of furnace and support steelwork

‘
i ' - recomendations on electrical loadings and other auxiliary systems
l —  financial analysis
{ ~ supervision during construction and "warra-up"
{ l — supervision of initial production runs
: - continued technical support
{ l — assistance with production planning
! _,
West African Glass Industries Limited
(1
| I 134 Trans Amadi Industrial Layout
1 P.0. Box 642
Port Harzourt

I Nigeria.

Production Capacity

{ l Furnaces : 1 x 115 WL~ 2 x 50 IFL
' Machines : 3 x IS Machines
[ Procucts : Primarily containers for beers and soft drinks

l Date of Contract : 1980 on-going
l Details of Assistance:
l The project entails a major rehabilitation programme including the

{ installation of 3 new furnaces. As technical consultants to the

l project Rockware International are supplying the following services:




— a full time team of Rockware specialists to supervise and assist
day to day vroduction and operation

— site layout

1 — plant specification
i l — consultation on furnace design
- suypervision in nlant construction and erection

I I -~ supervision of installations

l -~ plant commissioning
I — on-going technical assistance
l I -~ technical training programmes
[ i Kapiri Glass Products Limited

[' l P.0. Box 96

Kapiri Mposhi

l Zambia.

Production Capacity

!" ' Furnaces : 2 x 60 T2D
) l Machines : 2 x IS6; 2 x IS8
l Produc:s : Containers for foods, beers and soft drinks
l_ ' Date of Contract 1978 - on-going
l ' Details of Assistance
' Rockware Intermational were originally engaged by the Company who

constructed the factory to provide across the board technical

assistance on the full range of production problems. An extended role

This includes:-

' is now invol&ed following a decision to double the plant output.
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- a full tim: team of Rockware specialists to supsrvise and assist
day to day production =nd operation

- site layout

- plant specification

- consultation on furnace design

- supervision in plant construction and erection

- supervision of installations

- plant commissioning

- on-going technical assistance

— technical training orograrmes

Azzizia Glass Corpanv

P.0. Box 12581
Tripoli
Libya.

Production Capacity

Furnaces : 1 x 50 TPD

Machines : o .. . " mes

Products : Containers for soft drinks
Date of Contract : 1976 - 1978

Details of Assistance :

The project involved a amall new plant built by a French civil engineering
company and corpleted in 1€76. Rockwarce Internaticnal were called in as

technical consulrants to the project to assist with commissioning and

initial production runs.




The contract was for a 2 year period and during this time

! . Rockware International supplied a team of between 4 and 8 technical
l specialists to work at the plant on a continuous basis.
i Specifically, technical assistance was provided in the following

l | areas .-

l - furnace overation
Z - production engineering
i l - mould engineering
- electrical engineering
I l - quality control
[ Carafas De Portucal S.A.
. ' Lisbon
I Portugal.
I l Product ion Capacity il
| l Furnaces : 1 x 160 TPD
; Machines : 3 x IS Machines
!' l Products : Wines and Soft Drinks

Date  of Contract : 1974 - 1977

Details of Assistance:

Rockware International were sharcholders and technical partners in the

Portugal. The other shareholders were the C.U.F. Group - the

larges industrial company in Portugal and other glass and industrial

companies,

I Company, formed to manufacture wine and soft drinks bottles in
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Rockware International had full responsibility for the desiem,
specificaticrs and supervision of construction, through a civil
contractor, camissioning and providing on-going technical

nssistance.

Prior to carpletion of the plant a decisicn was taken not to

proceed furtkter with the project in the light of the economic

circumstances which followed the Revoluticn in 1976.
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ROCKWARE INTFRNATTONAL TRAINING EXPFRTISE AND FACTLITIES

Each Rockware plant has its own training centre for basic
operator, engineering and inspection training. In addition
a purpose built Advanced Training Centre to handle all

additional training requirements was designed.

This Advanced Training Centre is located on the site of
Rockware's modern manufacturing plant at Wheatley, Doncaster
in Yorkshire, and provides excellent opportunities to practice

immediately the lessons learned during instruction periods.

At the Centre there are three single section IS Machines
deployed in various forms to provide the fullest possible
insight into the operation of the entire machine. The same
approach has been adopted with forehearths and feeders and
whtere m:2t onisms ar: 2oiplex, working scharatic models hae eea
specially constructed to aid the learning process. In addition
to production equipment the Advanced Training Centre is stocked
with a wide range of manuals, bottle fault libraries and other

training aids.

There are ample classroom facilities for small or large groups,
including a lecture room capable of seating 120 people, equipped
with 16 nm film projectors, overhead and 35 mm slide projectors.

This room can be divided into two parts to suit the size of

the audience.
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Recognising the important role of visual aids in class

instruction, the A.T.C. has built up a library of video tapes and
films, the majority of which has been made by the Centre's staff.
Facilities for producing visual aids were extended in 1978

on completion of a larger studio, and at the sare time colour video
was introduced. There are also editing facilities to allow

two cameras to operate simultaneously, and so emphasise points of

particular importance by close-up filming.

The Centre is particularly proud of one of its developments,
this being a methcod of animatiag o~ cir.22d projecie-
transparencies. The use of these slides has been successful in
simplifying the explanation of the various mechar}isns of

complex machinery.

There are nw eleven full-time Technical Training Staff working
fron the advanced 1vziniag Centre servicing the more advaiced
needs of Rockware Glass and all overseas clients, as well as
additional instructors based at each of the four plants to cover
basic training. All have practical experience and cover
different expertise. Some have been responsible as Shift
Production Engineers fof running plants of up to seventeen

machines, demonstrating the essentially practical approach

adopted.




TFully equipped Training Centres have been set up fcor cilzn=s
of R.I.L. in Canada, Eire, Italy, the United States, Alirizz
and the Far East on similar lines to the facilities Zz=scritled

in this document.

R.I. - Training Contracts

R.I. has to date planned and completed training progrocres
with over twenty clients world-wide. Details of the tmos of

training etc. are given Lelow.

Indian Head Group - (North Western Glass) - Seattle,

Washington, U.S.A. (1979 - continuing).

R.I. was contracted to Northwesterr to carry out a full
training pregrarmme in all manufacturing departments. This has
to-date covered approximately 80 man weeks of training cov 2ring
several general and specialist areas. Detail of the training

plan so far implemented can be seen at Tigure 4,

The training programme is continuing but the following

results have been achieved as agreed by the clients:-

Quality Improvement
- Increase in general efficiencies
- Increase in machine speeds

- Irprovements earlier in efficiencies after job chznz=

- Improvement in team work




ROCKWARE UNTERHATIONAL TRAINING AT NORTHWESTERN
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I - Development of peisonnel
{ - Improvement in safety and housekeeping
{ l - Fngineering improvements
[ I It has been estimated by Northwestern personnel that

l general efficiencies have improved from around 75 - 77%
[ at the beginning of the training activity to up to 81%
[ . at the last service visit. Some production jobs

previously run at low efficiencies are now being
I\ l successfully run at 85% plus efficiency.
{ l Northwestern Glass Limited 5 furnaces
550 - 640 TPD

{ l 10 IS Machines
i. Additionally R.1. set up and equipped a local training centre
[ l and trained the loccl instructor to the appronriate standard.
[ l Domerlas Inc. Toronto, Canada — (1978 - 1980).

' The contract with Domglas ran for two years and in addition to nommal
! training covered the establishing of a training centre at each of
i l the five plants together with training of the potential instructors.

Full training programmes were implemented at each plant and the

i ' . local instructors were gradually phased in to handle all training.
X l The programme covered approximately 150 man weeks of training. An
! example of the plant to plant programre can be seen in Figure 5.

l Over 1000 people passed through the Domglas training prograrme.
] ' Dorglas Inc. operate a total of 5 glass container manufacturing plants.
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? SAPLE OF A TYPICAL AGREEMENT

| l FOR TECHNICAL ASSISTANCE, MODIFIED
l! TO THE CIRCTMSTANCES OF GUYANA

' GLASSWORKS . LINTTED.
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THIS AGREFMENT is race day of

R

GUYANA GLASSWORKS, a ccrmoration incorporated in Cuyana and

having its principal plzce of business at

it i d

and POCKWARE

T anig

INTERNATIONAL LIMITED, a company registered in Incland and having

its registered office a: Riverside House, RiversiZe Way, Northampton,

o England.
A
WHEPEAS :

ety

(A) ROCKWARE, INTERPNATICNAL LIMITED is possessed of and has access

to much expertise and "know-how" in the rmanufacture of

oy

glass containers.

(B) UVANA CGLASSYCPRS operates one plant in Gurana engaged

- pc.., e
4 S A S SN S & B A A TR O A O O AR T s e
1

in the manufacture of glass containers and desires

the assis*anrce of POCKWARF. TNTERNATIONAL LIVITED and

$ivm g

ROCKWARE INTERXNATIONAL LIMITED is willing to supply

PR

-

such assistance on the temms and subject to the conditions

set out below.

§ ey

B

NOW in consideraiion of the premises and of the mutual

yudun

purpose herein szt forth GUYANA GLASSWCPRS requests the

services of POCYWARE INTFRNATIONAL IIMITTD and POCKWARE

Lt )

INTERNATICNAL LiMTITED agrees to proiide such services

> earat v

upon the terrs following that is to say:

]
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SECTION 1
! I DEFINITIONS
i ' In this Agreement unless otherwise clearly indicated by the
' context, the following terms shall have the meanings hereinafter
[ set forth:
1.1 GUYANA GLASSWORK/G.G. - Guyana Glassworks
I l 1.2 INTERNATIONAL/RI - Rockware International Limited
l 1.3 Thz Premises - e one glass container manufacturing
{ plant operated by GUYANA GLASSWORKS in Guyana with
[ l one furnace and one I.S. Yachine.
1.4 Commencement Date —means | .. .. ... ...........
{ l 1.5 Period of the Agreement - means the period commencing on
. ' the Commencement Date and terminating ten years thereafter.
{ 1.6 ROCKWARE - Rockware Glass Limited. ‘
SECTION 2

OBLIGATIONS AND LIABILITIES OF INTFRNATICNAL

‘!- 2.1 INTERNATIONAL undertakes to provide the following services
[ l for G.G.

' 2,1.1 Access through INTERMATIONAL to ROCKWARE'S
[ technical expertise and experience in the

l l operation of glass container plants and in

glass container technology save as provided

l ' in Section 2.4 hereuncder.




2.2

2.1.2 All necessary assistance in the desien,
specifications, procurement and supervision
in connection with the ecuirping and start-un
of Guyana Glassworks.

2.1.3 Assistance in all techniczl aspects of plant
operation and mainterance iz connection with
the operation of CGUYANA CILASSWORKS.

SPFECIFIC ASSISTANCE AND GENERAL RACHK-UP SFRVICES

2.2.1

To make available these services, INTVRNATIONAL
undertakes to provide suitably qualified

individuals to assure resrorsibility for technical

and production operations in the plant; the -
Team leader of which shall report +to the Managing
Director. Throughout the 1life of the Agreement

all such individuals shall bte International’s

employees.

The individuals designated will be provided on a
normal working day basis of 5 days 40 hours per
week, It is planned tha: the Team leader will
unless otherwise agreed, stay for at least two
years but it is accepted thzat the others may be

replaced more freguently oy rore appropriately

qualified personnel as (L2NA GLASSVORKS needs




t
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2.2.2

for assistance develop.

INTERNATIONAL undertakes to maintain a reasonable
degree of continuity in seconding individuals to

Guvana Glassworks.

The International team shall assume technical and
production responsibility for the first 5 years
of this agreement allowing time for GUYANA
GLASSWORKS employees to gain sufficient experience
to teke nver responsibility in year 6 and there-

after.

The International Team Leader shall also attend

Board meetings of GUYANA GLASSVORKS to discuss

Technical and Production matters.

In addition to the permanent team (scheduled
below) International shall make available other
technical and training specialists to GUYANA
GLASSNORKS up to a maximm in each yvear as
scheduled below. International and GUYANA
GLASSWORKS shall agree on the numbers, timing
and types of individuals seconded to provide

assistance.




SCHEDULE:

Year:

Team lLeader
Ratch & Furnace

Additional Furnace
Support (Man Wks)

I.S. & Eguipment
Engineers

Prod. Specialists

Irspecticn and
Quality Control

Addi*ions2 Bak-p
Support from U.K.
(Man weeks)

50 40 40 25 25 75 7 7 15 75

2.2.3 International shall provide GUYANA GILASSWORKS with

Personnel Planning and Recruitment services covering

the icllowinz:-

(a)

(b)

(e)

(d)

The provision of a suitable organisation chart
and management plan for GUYANA GLASSWORKS.

The provision of job descriptions for all
levels of staff.

The provision of Personnel recruitments and
qualifications for all levels of staff, in
assessment of local skills and skill levels.
Attendance and participation with GUVANA
GLASSWORKS management personnel in interviews

with selected candidates, supervising aptitude




tests and recommending anpointments.

2.2.3 International shall provide GUYANA GLASSWORKS with a g
training programme the aim of which will be to provide
a basic skill level to the key job holders within

GUYANA GIASSWORKS in accordance with the following

progranme. * MINIM(M MAN WEEKS OF TRAINING ’
POSITION 5 V TRAINEP WEEKS |
RO. PER DPFRSON TOTAL
{a) Superintendent 4 10 40 |
(b) Production Opnerators 8 3 20 4
|
(c) RBatch & Furnaze Ops. 8 2 8 :
(d) Annealing & Cold End
Inspection Staff 20 3 12
(e) Forehearth & Feeder Staff o 6 6
(f) Machine & Maintenance 9 4 8 -
Engineers
(g) Mould Maintenance
(h) Decorating/Screen 4 2 4

2.2.4 International shall provided GUYANA CLASSWORKS during
the planned two years to comissioning date, technical
support to plan, design and procure the equipment
contained in the feasibility study dated
including liaising with suppliers and agreeing

schedules of work etc.

2.3 INTERVATIONAL further agrees to nrovide:

2.3.1 Copies of relevant ROCKWARE drawings, specifications

and technical records at nominal charge to cover
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the cost of reproduction and postage but which
copies shall remain the exclusive properws of
ROCKWARE and may not without POXWARE'S uwritten
consent be copied or reprodicsd, be transmitted
or cammnicated to any third party providsd

that GUYANA GLASSWORKS shall have the right to
retain possession thereof throucghout the

period of the Agreement. Anv drawings,
specifications and technical information prenared

specifically for GUYANA GLASSWCRKS will rerain

the property of GUYANA CLASSVCEKS.

INTEENATIONAL is unable to disclose to (UYANA GIASSYCORKS (as
GUYANA GLASSWOBKS hereby acknowledges) techniques, xnow-how
and information in certain areas which are th»e‘ s;abj-:ct of
various confidential agreements which INTERNATICNAL and/or
ROCKWARE has with certain parties, but INTERNVATICNAL warrants
t7a” srch agreements will in no vay affect CUVANA 7 ASSWORKS!
ability to effect the programme contained in the Feasibility

Studv datead

It is GUYANA GLASSWORKS' responsibility to corplete the progranme

coutained in the Feasibility Study and INTERNATICNAL shall not
be liable for failure to achieve any targets or cbjectives

except insofar as such failure shall result from 2 substantial
and material breach by INTERNATIONAL, of their oblizations under

this agreement.




2.6  INTERNATIONAL shall use its best endeavours, skill and
experience in performing the services, aid and advice to be
rendered (by it) to GUYANA GLASSWORKS but neither
INTERNATICNAL nor ROCKWARE shall become liable in any way
for loss or damage to GUYANA GLASSWORKS howsoever arising as
a result of applying such services, aid or advice; (other
than through gross negligence or wilful default).

SECTION 3

OBLI&WIONS AN, LIADILITINS OF GUY..VA GLASSWORKS

3.1

3.2

3.3

3.4

INTERNATIONAL shall at all times have the right of access
"to GUYANA GLASSWORKS :u.1 the Premises to perform its

obligations under this Agreement.

GUYANA GLASSWORKS shall provide all necessary technical
and costing information, including technical reports

requested by INTERNATIONAL, data, and figures to enable
INTERNATIONAL to carry out the duties according to its

obligations.

GUYANA GLASSWORKS shall assist INTERNATIONAL's personnel as

necessary in the execution of their duties in Guyana,

GUYANA GIASSWORKS shall keep secret all advice, information and
recomnendations given or made by INTERNATIONAL and shall
ensure that advice, information and recommendations shall

only be rade availuble to CUYANA GLASSVORKS cmployees and will

-
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not otherwise be published except i..sofar as may be
necessary ©r desirable in any legal or arbitration proceedings

in which GUYANA GLASSYWORKS is a party.

3.5 GUYANA GLASSWORKS shall not alter the duties and responsibilities
of INTERNATIONAL'S personnel or take any action connected with
the defined and agreed work prograrme without prior reference
to INTERNATICNAL.

3.6 This Agreement is of mucual ifaith and understanding and
GUYWNA GLASSWORKS herzhy acknowledges that it, its
ASSOCIATED Companies and its erployees will not enter into
any contracts of employment with any ROCKWARE or INTERNATIONAL
staff curing the Period of this Agreement.

SECTICN 4

IEGAL AND FINANCTAL OBLIGATIONS OF CUYANA CLASSWORKS

4,1

FEES

In consideration of the services to be perfommed by
INTERNATICHAL under this Agrecement, GUYANA GLASSWORKS

shall pay to INTERNATIONAL the following fees:




(a) Personnel and Recruitment services described in
clause 2.2.2. A fee of ¢75,000 (pounds sterling)
payable £35,000 (pounds sterling) on the
comrencerent date and a further £40,000 (pounds

Sterling) one year thereafter.

(b) Training Services as described in clause 2.2.3.
A fee of £100,000 payable as follows:
- £50,000 when the training programme commences
- £25,000 when comrissioning work commences
- £12.200 one vear after commiIssicnirs work conmnres

- £12,500 {wo years after comrissioning work commerces.

(c) Technical Assistance Services described in clause
2.2.1, TFees peyable in aczordance with the following

schedule: -

* Tear 1 Four querterly pa;mant iu advan:: coct Of £115,000
2 1 1 1 11 1" 1" £71’25O
3 1 2] (2} " i 1t £71’250
4 (] 1 " " 14 1" QSO,(XD
5 1 1" 17 (1] 1 1" EGO,m
6 " " " " ' " £18,750
7 " " " " ' " £18,750
8 1t 1y 1t (44 1 1t £18,750
9 " 1" 12) " " 1" £18,750

10 1" 1" 1" 1l " " €18,750
* Each year being calculated from 3 months prior to the date comissioning

work comrences,
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4.2

4.3

(d) Technical Planning sorvices described in clause

2.2.4. A fee of £75,0C0 pavable
£€37.3500 on the date of commencement

and £37,300 one year thereafter.

All reasonable expenses incurred by GUYANA GLASSWCRKS personnel
visiting ROCKWARE and/or ROCKWAPE /INTERNATIONAL personnel
visiting GUYANA GLASSWORKS znd all necessary work permits
shall be the responsibility of GUYANA CLASSWCRKS and shall
without prejudice to the gererality of the obligation

include:

it

Transportaticn to and £ o TJYANL ALY JORES
and to and from the norrral place of residence and via

the nearest or most convenient airmort.
ii) Local transportation in Guyana.

iii) All reasonable accormodation, food and living expenses
throuztoit eash visit o Giana from leaving the

normal place of resicdence until return.

TERMS AND CONDITICNS OF PAYMENT

4.3.1 GUYANA GLASSWORKS shall obtain any State approval
which may be or becore necessary and shall comnly
with all legal regulations which may be or become

necessary to cover:




4.3.2

4.3.3

4.3.4

- Initial start for the Agreement with TNTERNATICNAL
- Ongoing payment of fees and expenses to

INTERNATIONAL.

Any expenses incurred by INTERNATIONAL or ROCKWARE
associated with the services to be provided hereunder
shall be invoiced and payable in sterling by GUYANA
GLASSWORKS monthly in arrears, and shall be due for

payment within 30 days after receipt of the invoice.

A1l amounts payable to INTERNATIONAL shall be
payable to ROCKWARE 1NTERNATIONAL by signt draft drawn

on a Bank in london, England.

In the event of payment of fees and expenses

not being made on the due date for whatever reason,
INTERNATIONAL shall have the right to give notice
that if not paid within 30 (THIRIY) days, this
Agreement will terminate (without prejudice to
INTFRNATIONAL's right to sue for payment for such fees
and expenses and any other rights it may have arising
out of such non-payment). Section 9 shall continue
to have effect notwithstanding such termination.
Interest will be charged on a daily basis for all

amounts outstanding beyond 30 (TPIRTY) days.
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4.3.5 All fees and expenses in this JAgreement are quoted
net of any taxes payable on them in Guyana and

any such taxes levied are pavable by GUYANA GLASSVWCRKS.

4.3.6 All fees quoted in this Agreement are based on prices
existing at 1st January, 1985. Fees payable by GUYANA
GLASSWORKS will be inflated thereafter by calculating
the average salary inflaticn percentage in the United
Kingdom in each quarter year and adding it to figures

quoted in this Agreement.

SECTION 5

PERIOD OF THE ACRFEMENT AND TERMINATION

5.1 Botl: parties agree %o consult with =ach other at least 6
(SIX) months before the expiry of this Agreement in order
to determmine by muocal conseal tre tzims anu coadiiions
of an extension to this Agreement for a further five years
period. If no mutual Agreement to extend is reached prior
to the last day of Year 10 from the Cammencement Date of this

Agreement it will be automatically terminated at that date.

4k S 4 S SEE G aaE S S BN A2 S BN EE R B . Al

5.2 In the event of INITERNATIONAL terminating the Agreement under
any of Sections 4.3.4, 5.3, 5.4 or 5.5 GUYANA CLASSVWOPKS as
consideration for the disclosure of INTERNATIONAL's ''know-
how”. and expertise shall pay to INTEPNATIONAL an access fee
of £150,000 in addition to the fees described in Section 4.
In the event of termination under the provisions in Sections

4.3.4, 5.3, 5.4 or 5.5, the fecs charceable in Section 4

Wenay S ramn [ 5= T¥




5.3

5.4

shall be calculated on a day-to-day basis to the date of

termiration and will be payable on that date.

If either INTFRNATIONAL or GUYAYVA GLASSWORKS shall (whether
by act or omission) have committed a material breach of

any of its obligations under this Agreement and shall not
within 60 (SIXTY) days after having been given notice of

such breach by the other party specifying the matter
complained of having remedied such breach the party specifying
the matter complained of having remedied such breach the

party not ir breazh shall be antitled to terminate this
Agreement by giving the other not less than 320 (THIRTY)

days notice in writing.

If either INTERNATIONAL or GUYANA GLASSWORKS shall have an
execution or distress; levied on its goods or shall enter
into liquidation (whether compulsory or voluntary otherwise
than for the purpose o amalgamation or reconstruction) or
shall have a receiver appointed of its undertaking property
or assets or shall enter into any composition or arrangements
with its creditors or shall cease to carry on business the
other party shall be entitled forthwith to terminate this
Agreement and shall give notice to the other party of any

such termin..tion.
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In the event of GUYANA GLASSWCPKS entering into an Agreement
with a third party providing for the management or control
of GUYANA GLASSWORKS to be undertaken tv that or some other
party which affects the present positicn of INTERNATICNAL
(e.g. a cometitor) or if new shareholcders shall acquire
shares which in aggregate carry more than 507 of the voting
rights of GUYANA GLASSWORKS, INTERNATIONAL shall be entitled
forthwith to terminate this Agreemrent and shall give notice

to GUYANA GLASSVCRKS of such temmination.

If cirouns”ances of Force Majeure (as deined in Section 7
hereof) shall have persisted for more than 6 (SIX) months
after notice of any such circumstances shall first have been
given in accordance with the provisicns of Section 7 below,
then either party shall be entitled to terminate this
Agreement by giving the other party not less than 30 (THIRTY)

cays natice in writing.

The narties agree that if circumstances of Force Majeure shall
occur and if it seems likely that these circumstances will
persist for an extended period then the parties will

endeavour to reach anvunderstanding on how this operation

of the Agreement could be suspended curing the period of

Force Majeure including the payment provisions hereunder,

It is agreed that this provision is of a good faith nature.
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5.7 Any terminaticn under the provisions of this Section shall
be without prejudice to the rights of either party in

respect of any antecedent breach of any of the obligations

herein contained and the confidentiality provisions of
Section 9 hereof shall survive and remain in force

notwithstanding such termination.

u— P

SECTION 6

NOTICE

6.1 Any notice required or which nay be givin nereuanzer Ly
either party shall be in writing and shall be deemed
duly and properly given if addressed in the case of
INTERNATIONAL to the "General Manager'” and in the case of
GUYANA GLASSWORKS marked "For the Attention of the
Managing Dire_tor'" and left or sent by registered post or,
(if appropriute), by telex to the last known address of the
party to whom it is given and shall be deemed to have been
served at the expiration of 21 (TWENTY-ONE) days by post
and 2 (TWO) days by telex from the time of posting or

transmission thereof.

SECTION 7

FORCE MAJEURE

7.1 If the'perfonnance of this Agreement or any obligation

-l ) G - B I GE B S B B S B GE BE aE aBE o

hereunder, except the payment of all sums of money payable

under this Agreement, is prevented, restricted or interferred

L ]




with by reason of:

7.1.1

7.1.2

7.1.3

7.1.4

Fire, explosion, breakdown of plant, failure

of machinery, strike, lock-out, dispute, casualty
or accident, lack or failure in part or in whole
of transportation facilities, evidemic, cyclone,
flood, drought, lack or failure in whole or in
part of sources of supply of labour, raw materials,

power or supplies; or

War, revolution, civil commotion, acts of public

enenies, blxkiue-Or emoarg:, Cr

Any law, order, proclamation, regulation, ordinance,
demand or requirement of any govermment or any
department authority or representative of anv such

government ; or

Any other acts whatsoever, whether similar or
dissimilar to those enumerated, beyond the recsonable

control of the parties hereto,.

The party so affected, upon giving prompt notice

to the other party, shall be excused from such
performance to the extent of such prevention,
restriction, or interference provided that the party
so affected shall continue performance hereunder
with the utmost despatch whenever such conditions are

removed.
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SECTION 8

QONFIDENTIALITY

8.1

8.2

This Agreement 1s one of mutual trust and good faith

and accordingly GUYANA GIASSWORKS hereby acknowledges on
behalf of itself, its employees and its associated companies
the obligation to maintain the utmost confidentiality both
during this Agreement and thereafter on all information,
techniques, "know-how', drawings and specifications or

the like which may come into its possession from either
INTERNATIONAL or ROCKWARE and further GUYANA GLASSWORKS shall
procrre the delivery to INTERNATIONAL of —onfidentiality
Agreements duly signed by all personnel of manager level

and above to whom information techniques and "know-how' as
provided by INTERNATIONAL may be disclosed.w During the
continuance of this Agreement and after the termination of
same GUYANA GLASSWORKS shall have the non exclusive Foyalty
Free ldcence to use for all tine wny teconical advice ana
assistance furnished hereunder solely at the plant of the
company in Guyana from time to time. INTERNATIONAL for its
part undertakes not to disclose any informmation coming into
its possession on the activities of GUYANA CGIASSWORKS during
the course of this Agreement save that which is already in

the public domain.

In the event that GUYANA GLASSWORKS or any of its officers
or emplovees shall invent, discover, contfol Or possess any
improvement in technology within the scope of this Agreement
(whether patentable or not) it shall where it is legally

able forthwith communicate the details therecof in its

possession to INTERNATIONAL and ROCKWARE who may use the




same for their own purposes without pavment of anv royvalty or
other consideration, but shall maintain in utmost confidentiality
the details thereof so that 3rd parties shall not obtain the

use thereof.

8.3 INTERNATIONAL shall disclose to GUYANA GLASSWORKS any
improvements in technology within the scope of this Agieement
of which it hecomes possessed and which it is legally

able to communicate during the period of this Agreement.

8.4 Neither INTERNATIONAL nor ROCKWARE shall enter into
technical assistance and consultancy agreements with other
31205 or Plastic Ceontainer Manufocturers in Gurana during
the period of the Agreement without GUYANA GLASSWOPKS written

consent, such consent not to be unreasonably witheld.

8.5 Subject to the provisions of this Section 8, nothing
contained in this Agreement shall prevent or restrict the
right of GJYANA GLASSWORKS to enter into other technical

assistance and consultancy agreements.

SECTION 9
ALTERATIONS
9.1 Alterations, amendments or supplements to this Agreement

must be in writing and signed by a duly authorised

officer of each party.
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SECTION 10
APPLICABLE L%

10.1 This Agreerment shall in all respects be governed and

construed in accordance with the Law of England.

10.2 Any legal proceedings taken by GUYANA GLASSWORKS or
INTERNATIONAL shall be brought in and be subject to

the decisions of the English Court.

AS WITNESS the hand of on behalf of CUYANA

GLASSVWORKS and the hand of on behalf of ROCKWARE
INTERNATINNAT .

SIGNED by the said

on behalf of GUYANA GLASSWORKS

in the presence of:

Nt N Nt Nw Nt " ot

Witness:
Address:

Occupation:
SICNED by:
on behalf of ROCKWARE

INTERNATIONAL LIMITED

in the presence of:

Nt ot Nt Nl N N N

Witness:
Address:

Occupation:
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SUMMARY PRE PRODUCTION CAPITAL COSTS -~ PFRSONNEL
£
Pre Production Year 2
Technical Planning, Projezt Control
and Procurement 37,500.00
Personr.el, E2cruitment and
Comnissioning 35,000.00
Pre Production Year 1
Technical Planning, Project
~Control and Procurement 37,500.00
Personanel, Re:cruitment ana
Commissioning 40,000.00
Training Programme (Part) 50,000.00
£200,000.00

* Fstimated costs — expenses i.e. airfares, local accommodation,

subsistence etc.

G$ 1,000.000.00

TOTAL

G$ 1,188.000.00

5C,000.00

20,000.00

50,000.00 -

20,000.00

48,000.00

188,000.00

188,000.00

.
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APPEMTIN D

SUMMARY OF TECENICAL ASSISTANCE AXD TRAINING FEES

FOR TEN YEAR OPERATION

The table below pives the breakdovn of the Technical Assistance
and Training fees for the ten vear period. An assessment has
been made for local costs at a rate of 15% of fee level.

These cost assessmrents covar the provision of hotel accommodation,
subsistence, air fares and local transport for short-term

visit personnel (e.g. training officesrs) an® herres, services,
subsistence, airfares zrnd local transport for lon:s term
personnel. All areas under this section are to‘_tA)e supplied to

standards acceptable to Rockware International.

GUYANA GLASSWORKS should examine these totals and confirm that

they will cover the requirement.

TRAINING TECH. ASST. g, o
YFAR ¢ FEE G5 EXPENSES £ FEE  GS EXPENSES TOTAL  TOTAL
1 25,000 460,000  363,750% 485,000 363,750
2 12,500 285,000  223,125% 297,500 223,125
3 12,500 | 285,000  223,125% 297,500 223,125
4 200,000 150,000 200,000 150,000
5 240,000 180,000 240,000 180,000
6 75,000 93,75 75,000 93,750
7 75,000 93,750 75,000 93,750
8 ‘ 75,000 93,750 75,000 93,750
9 75,000 93,750 75,000 93,750
10 75,000 93,750 75000 93,750

* Ficures include training expenses for years 1, 2 and 3.

- ..
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OPERATIONAL STRATEGY

Initial Appraisal

Revised Approach

Second Appraisal

Profitability of Guyana Glassworks
Strategy and Appraisal Sumary

Strategy beveond glas: container producti~n

Comment
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2. PROFIT AND LOSS ACOOUNT TO 1994

3. YUNDS FLOW STATEMENT

4. BAILANCE SHEET

5. RATE OF RETURN ON A D.C.F. BASIC

6. OPERATIONAL FOREIGN EXCHANGE OUTGOINGS FEQUIREMENT




OPERATIONAL STRATEGY

Aim of the feasibility study:

The aim of the feasibility studv was to assess the conditions

under which GUYANA GLASSWORKS could onerate as below:

-~ to technically acceptable criteria
- to financially acceptable criteria
- with positive cash flow

- with potential profits

- ~it? minirmr capital expeuditure

- with maximum savings of foreign exchange

over the costs of imported containers
- with substantial emlovment opnortunities

- with the development of industrial training

It rust oe stated agaisr hat if GLYANA GLASSWORKS JIMITED is

required as a going concern to finance and repay the existing debts
and costs (in whole or inm part) then the Corpany will never be
viable. For the purpcses of the financial and technical strategy it

has been assumed that this will not be the case.

Initial Appraisal.

An initial financial appraisal was comnpleted to ascertain the viability

of the plant on the following assumptions.




- all requisite pre production modifications
to the existing plant are carried out (as per
Part I)

- acceptance of recammended levels of technical

assistance and training (as per Part II)
acceptance of local market assessments

- sales income based on the CG budget unit price

of .90¢.

energy consumption at the predicted levels assured
to be correct

- ail GUYANA GLASSWORXS budget figures for 1932
ar.cepted or as vasis for assessment, i.e.

personnel costs, administration etc.

- all normal glassworks operational costs assumed
appropriate for GUYANA GLASSWORKS, e.g. spares

levels, efficiency levels, services.

Tne initial appraisal indicated clearly that any attempt to operate

the plant under the abore assurptions wo:lcé create o cortinuous loss
making situation over the ten year period with negative cash flow,

The loss would be in excess of G£15 nmdllion; with a one yvear delay until

possible technical start-up.

The approach was therefore reassessed concentrating on the major cost

areas contributing to the operational loss,

Revised Approach

It was agreed that certain of the initial assumiions were still wvalid.
The projected market was examined using material supnlied by GUYVANA
GLASSWORKS and its potential customers. A typical annual consumption

was created with machine and furnace loading figures. (See Appendix 1




Figs. T and II7. The analysis indicated a local demand of 5422
tonnes in 1982 and that at average efficiencvy and accented bottle
weights the market could be supplied by the existing oproduction

equipment.

However the existing furnace has a rated capacity of 15-17000 tonnes
per annun. Given the poor design and construction, and the

requirement to pull the furnace at less than half of its capacity, its
poor thermal efficiency created a heavy financial burden through
excessively high fuel consumption. In addition the anticirated life
of two years necessitated a furnace rebuild in Vear 3 of production.

it would be inadvisable to replace the existing furnace with ahytning
but a modern design, thermally efficient unit. Following the nrojected
furnace rebuild to modern design, the fuel savings would be in the

region of 50%.

In addition to the fuel savings a moder. design furnace with appropriate
spzcificatiua would offer &« minirum life oS five yeurs and nrobably
require only a repair to extend operation to ten years. A modern
furnace could more easily accept the varying daily tonnages anticipated
and retain its overall themmal efficiency. It would also offer better
scope for increased tonnage should the local market increase beyond
anticipated levels or exports become a possibility. For the purposes
of this appraisal an annual increase of 27 in the local market up to

1990 and 5% thereafter has been assumed.




If the existing furnace were to be started up and run for its
anticipated life there would be considerable downtime in year 3
for demolition and rebuild. As it was predicted that it would
take one year to get the existing plant operational and that to
desigm and install a modern furnace would take approximately
eighteen months from the decision being taken, the merit of
starting with the existing furnace is limited to six to nine

months expensive production and operation.

The strategy to install a new furnace before start-up was therefore
proposed. This would delay the start-up ¢f the plaat by .wo years
to the beginning of 1985 as opposed to the beginning of 1984 but

would offer the following advantages:-—

- time to design and plan the project effectively
- period for training and familiarisation

- economic operation of the major commonent

- effective start-up

- five years uninterrupted production,

Additionally the projected market expansion would reguire a second
production line in year 6. 'The facility to do this would be
incorporated in the design, and the tonnage at economic melting rates

would be available.

A second financial appraisal was therefore made on this strategy.

i o




Second Apprais<i

A1l financial projections have been made without allowance for
inflation from 1985 onwards. Certain costs have been increased up
to 1985. All fimancial assumptions are described in detail in

Appendix 1.

The appraisal is based on a two year pre production period and then

ten years full operation.

The following additional assumptions have been made:

- " Foreign Fxchange Availabilitv : a reguiar

supnly of foreign exchange is requi{?d throughout
this project. The totals required and the

flow is detailed in Appendix , together w'th
the savings in foreign exchange to be made by

local prodaziion over Imp:r.ing to inest narket

demand.

- the ability of GUYANA GLASSWORKS to operate at the
required production efficiencies i.e. 75% in
1985, 77% in 1986, 8 thereafter. This dep2nds
entirely on the use of expatriate skilled labour,
related training and the technical requirements of
the nroject being available in its onening years.
The technical assistance and training proposals

are geared to the target efficiencies.
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the availability of local labour with the ability to be trained
and developed over the projected periods.

Market Protection : It must be stated that the current pricing

policies of other regional glass container manufacturers could
adversly affect the viability of GUYANA GLASSWORKS and the
projected foreign exchange savings, if full free comnetition
from outside GUYANA is allowed. It is essential for the
success of GUYANA GLASSWCPKS that its local market be
protected by some measure of import control or by directives
to customers camrensurate with bottle reguirements until

such *ime as the company is sound and able to compete

technically and financially on an equal footing.

Canital Investment : The adc,tion of the proposed

strategy will create the need for loans to be taken out.

The level of these loans are stated and detailed in the
financial assumptions. For any progress to be made

on the project further investment is necessary. Indeed,
investment to the level indicatec is essential for satisfactory
long-term operation. Full breakdown of pre-prcduction

capital requirements are inclucded in Part I Appendix XVIII

and Part III Appendix I Item 19.

Existing Foundations : It has been assumed that the existing

foundations for the furnace at CUYANA GLASSWORKS are correctly
constructed and suitable for their purpose. Financial
appraisals of furnace requirements do not include the need

to renlace the foundations. If the foundations are not

satisfactory, additional costs will be incurred which will delay the

-ra
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project and tihe mcvement into profitability. A
full structural survey will be an essential fir:

step should the decision to proceed be taken.

Profitability of GUYANA GLASSVORKS

The financial results of the appraisal are given in Appendices 2 - 6.

Appencdix 2 Profitability statement (10 years)
- Appendix 3 Profit and loss Account (lU years)
- Appendix 4 Funds Flow Statement (Cash Flow)

- Appendix 5 ‘ Balance Sheet 1985 - 1994

- Appendix 6 Foreign Exchange Usage & Savings

In summary the figures indicate a profitable .)peration over the
ten year period with a positive cash flow, an orerutional profit of

G$15.322 million and retained profits of G$9.460 million.

It is the case that some of the assumptions are variable and recalculation

of their valves is possible by reference to Appendix 1.

Strategy and Appraisal Summarv

Given the above strategy implications and given the various assumptions
it is projected that GUYANA GLASSWORKS LIMITED could be started up

and operate to required tachnical and financial spandards, with positive
cash flow and profits, offer foreign exchange savings over the current

position and employ large numbers of personnel developing a light




industrial experience and training base.

The basic conditions for this are:

- adoption of the new furnace strategy
- employment of project control

- employmert of full technical assistance, personnei

and training recommendations
- availability of foreign exchange facilities
- market. protection
- obtaining of loan and equity requirements

- writing off the existing debts and costs other than
to GUYANA GLASSVORKS LIMIT:D,

* Strategy beyond Glass Container Production

Given the assumed market expansion and the adoption of the strategy,
a second container line would come into operation in 1991. 'The
facilities of the pressware line as installed will thercfore be
eliminated. As the pressware line stands it is incomplete and the
proposed strategy requires its removal. There is no advantage to be
gained at present by the reinstallation of the pressware line and its
operation. Howaver consideration could be given to this in the
early production years; assuming the success of the container line

and the market for pressware being present.

Additional forehearth and feeder facilities can be added to the

furnace with disrupting bottle production.
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The future of the flat glass production facilities have rot been
considerad in this report. However if it should ever te started up,
additional warehouse and work areas will need to be created for the

container lines.

Camment

It should be noted that during the preparation of this study Rockware
International has come to the firm view that the plant, if operated
as it stands, would make substantial losses if judged on norral market
and financial considerations, as would almost any plant of this size

and output.

As part of its brief, however, Rockware International has locked for

a set of circumstances that would show an acceptable return starting

s o9 SN SO HSE U I GBS NN D SN M D BN o D B B aE e

from the given point trat the projections would not include the
financing or repayment of the original debts. The circurstances
that provide this accertahle set of figirev are detailed in this
report (and the replacement of the furnace being the key to meeting

these criteria).

Many assumptions have been taken from figures supplied by Cuyvana Glass
and other authorities within Guyana, and for the purpose of this
exercise these have been accepted at face value. There is no doubt that
in free market circumstances the economics of the project would not
Justify furﬁher investment envisaged from activating the corpany, but so
long as the Guyanese authorities are prepared to protect Cujyana Glass

against imports and the assumptions given to Rockware International from

)
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Guyana sourc.:s are correct, then the company should be capable of

producing the results indicated.

Rockware International have used their best endeavours to ensure
that the information in this report is as accurate as circumstances
allow. We cannot advise on the acceptability or reliability of
the information listed and consequently cannot be held liable in

any way for the results of actions taken on the basis of this report.
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APPENDIX 1.

COST ASSUMPTIONS FOR FINANCIAL PRCJECTIONS

1. Sales : Tonnes

The projected sales in tonnes of glass is based on an assessrent

of the existing local demand. Materials supplied by GIVANA GLASSWORKS
and its potential clients formed the basis of this research. Total
tonnage for 1982 is based on requested units at an agreed weight.

This typical annual bottle production is detailed in Fig. 1. Tonnages
for subsequent years assume an increase of 27 per annum across all product
sectors to 1990 and 5% per annum thereafter.r Projected annual tonnage
figures,machine loading etc. are given in Fig. 2. Assessed 1982

tonnage is 5422,

The reduction in tonnage in 1950 takes into account 90 davs downtime

for furnace revair.

Machine loading is given in Fig. 3 for 1932.
The igcressad demond indicates a requirement for a 2nd production line

in 1991. Income and costs from the second line are included from 1991,

2. Sales Pealisation

The projected sales income is based on an average price per tonne of
glass in 1982 of G$2375. This figure is based on a 1982 price of the
standard beer bottle of 95¢ at 400 grams weight. A price increase of
5% per annum has been assumed up to 1985. The sales income per tonne
of glass from 1985 is G$2618. Sales income is given in Fig. 2.

The sale price of 95¢ is taken from CUYANA GLASSWORKS Notes to Budget, 1982,




3. Raw Materi 218

Using 1982 raw material prices supplied by GUYANA GLASSWORKS and information
on general world prices, batch costs per tonne of glass have been
calculated based on the proposed batch compositions detailed in Part 1

of the report.

Both amber and flint batch costs have been rounded to G$236 for 1982.

This has been wplifted by 5% per annum to 1985. Calculations are based

on batch cost per tonne of glass at G$273.20.

No allowance has been made for the use of existing supplies of raw
materials. Thasz wil? cffer approximately 30% ¢isc savinz in 're f rst

yvear of operation.

Batch cost calculations are given in Fig. 4.

4. Electricity

i). Usimg data supplied by CUYATA GLASSWORKS (Crandon Report)

the following consumption schedule was derived:
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ITEM K @ 807 HOURS DAILY USAGE FURNACE DOWN
Drying 2 12 312 -
Crushing 9 12 108 -
Silo Coeration 26 12 312 -
Furnace 74 24 1776 -
I.S. Line 67 24 1608 -
Compressors 119 24 2856 1428
Water Supply 72 24 1728 1728
Fuel Fumping 65 24 1560. 780
Shops, Sewage 30 12 360 360
Decorating 260 12 3120 -
Lighting — Day 110 12 1320 1320
Lighting — Night 220 12 ..2640 2640

]7??66 é:;gg
AVERAGE HOURLY LOAD - 737.5 KW 344 KW
ii) Information from GUYANA GLASSVWOPKS indicates the cost of self

generated power (as recommended in Part 1) as 28.9¢ per Kwh

against a C.E.C. orice of 58¢ per Kwh.

To take account of

variance in penerator performance a straight average has been

taken for calculation purposes i.e. .44¢ Vwh.

unlifted by 5% per annum to 1985 to .51¢ per Kwh.

This rate has been




1ii)

iv)

V)

Assuming electricity at .51¢ per Kwh:
Daily cost when unit is operational G$ 9027

Daily cost when furnace is down G 4211

Assuming 30 days ver month, 12 months ver year
Cost of electricity annually - - 'G83,242,720
Assuming 90 days for furnace repalr

Cost of electcicity in repair yvear - G$2,816,280

Assuring introduction of 2 line operation in 1991 additional

Kwh required hy.

Drying - estimated additional 207
Crushing - estimated additional 207
Silo Operation - estimated additional 207
Furnace - estimated additional 207
1.S. Line - ectimated additional 1007
Compressors - ectimated additional 1007
Additional average hourly load - 192 Rwh.

Annual cost post 1991 : ° G$4,095,720

If GUYANA GLASSWORKS can successfully generate their own
electricity at 28.9¢ per Kwh a potential saving on the above

over 10 years is approximately G$10.97 rmillic .




5. Heavy 0il - Furnace.

The consumption per tonne of glass is assessed by the furnace

designers at 46 Imp. Gals., for the full five year furnace campaign

and after the repair.

The quoted 1982 price of heavy fuel oil is G£3.00. This has been
uplifted by 5% per annum to 1985. Heavy fuel oil pri_e used is

G$3.47 per Imp. Gal.

The production efficiency/yield quoted in Fig. 2 has been used to

calculacé cost of actual tonnes melted.

Anmual consumption is adjusted in 1920 to take account of reduced

tomage because of furnace repair.

6. Light Oil/Diesel - Lehr/Dryer.

Consumption of light o0il is assessed at 4500 Imp. Gals. per month.
Consumption is assumed to double on the introduction of 2nd line
assuning use of o0il fired nress line lehr. 90 doys downtime is

assumed in 1990 for furnace repair.

1982 light oil price quoted at G$4.42 Imp.Cal. uplifted 5% per annum

to 1985. Price used for calculation. G%5.12 Imp. Gal.



Propane Gas (Forehearth, Lehr Entry).

Consumption of forehearth based on Furopean equivalent figures is

assessed at G$1190 per day using 320 operational days in 1982.
Consurption assumed to double in 1991 on introduction of 2nd line.

Price uplifted by 5% per annum to 1985 and cost included at

G$1378 per day.

8. Water.

GUYANA GLASSWORKS has its own supply of water and costs are assumed
to - entire?y 'ir-house'. No specific water treatment for
operational purposes is required. A nominal figure has therefore

been included for this item to cover any requirements.

9. = Packing Materials

Information indicates that all packing materials will bte supplied
by customers, i.e. cartons, crates and pallets for delivery and
collection. However a nominal cost is included for replacement
of packing materials through damage, loss, usage by GIJYANA
GLASSWORKS.

10. Selling and Distribution Costs

Information indicates that customers will be responsible for collection
of orders amd distribution. A cost of .05% of sales realisation has
bean inclucled to cover miscellaneons costs. However costs for sales
work are also included oy GUYANA GLASSWORKS in the administration

costs. This item therefore mav be able to be deleted.

DR e -




11. Salaries Wages and Related Costs

Information supplied by GUYANA GLASSWOPKS indicates a total cost
of G$2,850,688 per anmum for a workforce of 327 persons. Analysis
of production and administrative requirements indicates an initial

manpower requirement of approximately 200.

Using the manning and wages schedules a basic wage bill of G$1.3
million is obtained. Given an approximate uplift of 567 to cover
N.I.S, medical scheme, allowances etc‘.A derived from GUYANA GLASSWORKS
budget, a figure for total wages and salaries is G$2.028 million

ro nded te G$2.0 nillina.  This figure has been up'ifted tv 5%

per annum to 1985 i.e. §_$_2___3§ million. The breakdcown of manting and
salaries given in the text of Part II and Fig. 8 and is required as
fixed but has been used only to indicate typic:al arrangements

reflected in local costs. .

The rounded figure has been used throughout the projections as little

extra recruitment is envisaged as the plant ilevelons.

Salaries, wages and personnel policy will be for GUYAMA GLASSWCRKS

consideration and not the responsibility of Rockware International.

12.  Moulds

Of the mould equiprent recuired to carry out the assessed production,
50} is already on site. An allowance has been included in the

e production capital costs for the additional sets. Given average
performance from the mould equipment and the inclusion of repair
equipment and training, the annual mould costs to sustain predicted
production is assessed at G$150,000 for 1983. This figure hLas

been increased 5% per annur to 1985 i.e. G3165,000 and a further

increase on the start up of the 2nd line to G8248,000 i.e. 507,




13. Repairs and Maintenance

Schedules prepared by GUYANA GLASSWORKS indicated a level of
repairs and maintenance costs at the end of 1982 to be GS702,000.

This figure is uplifted 5% for two years to GS774,000.

This level is regarded as reasonable as a proportion of the total
capital value of the plant .. No additional allowance has been
made to take account of the 2nd line. Additional costs here are
assured to be absorktel in the overall a2fficiency improvement nf

the plant.

14. Plant Insurance

The figure supplied by GUYANA GLASSWORKS represenf:s a 19 rate
on capital value of G$26 million. This figure has becn uplifted
5% for two years. 'The overall cost of the insurance is

reasonable by international standards.

15. Training

Full details of the trainipg proposal and costs are given in Part
II and Appendices. ‘These cover both pre production and production

work. A summary of costs is given in Fig. 5.

16. Technical Assistance

Full details of the technical assistance programme is given in Part II
and Appendices covering both pre production and production work. A

sumary of costs is given im Fig. 5.




17. Administration Costs

GUYANA GLASSYORK schedules indicate a 1982 valie for Administration
costs of G$400,0C0. This has been uplifted 5% per annum for two years
only to take account of the reduced level of versomnel and associated

activity i.e. G$441,000.

18. General

No consideration has been given to tax arrangements or dividend
payments in the calculations on the financial aspects of GUYANA
GLASSWORKS.

Similarly it has been assumed that there will be a recuiremert tH pi.-

off the loan capital within the ten year span of these projections.

—ion




19. Capital Expenditure

A full breakdown of tctals is given in the relevant appendix for

each item. [

Production Services 1,286,950.00
Materials handling 570,000.00
Production Equipment 555,000.00
General and Spares 102,500.00

2,514,450.00
Materiuls hanciing - vehicles o ) 250,{11)'.;’.\)
Furnace Construction (1983/4) 4,233,000.00
Furnace Repair (1290) . 2,450,000.00
Second Production Line ..1,125,000.00

10,572,480.00
Add Contingency ¢ 10% 11.629,72e.0C

Add C.1I.F. charges @ 15% 13,374,187.00

The foliowing pre production costs will be written off separately over

the first five years of operation as requested by GUYANA CLASSWORKS.

g
* Technical Assistance - Procurement/Planning 475,000.00
~ Comnissioning and Recruitment 415,000.00
* Training (Pre production) 208 ,000.00
Finance/legal Expenses (Nominal) 250,000,00
Loan Interest (1983/4) 1,064 ,000.00
2,502,000.00

*  See Fig. 10,




Initial Financing Bequiremrerc

' The initial financing requirement is assessed as:
l o
l I Plant & Machinery 3,181,000.00
l Vehicles 316,000.00
I Furnace 5,355,000.00
I l 8,852,000.00
Furnace Repair 3,100,000.00
I ' Addit. Production Line 1,424 ,000.00
l - "3,276,000.00
{ Pre Production - Costs ~2,502,000.00
i‘ l Working Capital - 2,973,000.00%
' 18,851,000.CC
l A financing provision of G319 million to be provided.
1 For the purposes of this projection an equity/loan** capital
l I split of 407%/607- has been used,
i.e.
l Equity Capital (40%) = G37,600,000
l Loan Capital (60%) = (811,400,000
* Working Capital Calculations - see Fig. 6.
l ** Joan Package Calculations - see Fig. 7

»
.




l 20. Depreciation
l Depreciation for the purposes of this exercise has been split
l into two entries:
. l Depreciation (1) - Depreciation on new equipment
l obtained under the rehabilitation

scheme at levels provided by GUYANA
[ ' GLASSWORKS including pre production
costs over the first five years of

l ' operation see Fig. 9.
' Depreciation (II) - Depreciation on existing equipment

[ at levels given by GUYANA GLASSVWORKS.

[ l Where the depreciation period finishes
within the 10 year appraisal new purchase

[ l at same cost and therefore same
depreciation has been included.

[ ' Buildings @ G$19,279.00
Plant, equipment and vehicles G$303,374.00

! ‘ Sundry Equipment @ G$76,389.00

[ ' : Total per annum G$399,042.00
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TYPICAL ANNUAL BOTTLE PRODUCTION

l] DPRODUCT CAPACITY WT.CGBMS, QUALITY TONS LR . DFOORATION PRICE MYUID
(O0Q's) GLAS (G$2375 Z ton) AVAILABILITY
BEER 10 fl.02 400 2400 960 Amber Yles 0.95% No
*sale & budpet
estimate.
SOFT D. 10 1.0z 420 1600 672 Flin* Yes 1.00 No
10 f1.0z Pep 420 1700 714 Flint Yes 1.00 Yes
1386
LIQUOR 40 oz 750 87 65 Flint No 1.78 ~ No
CLC & .
BANKS 26 oz 650 903 587 Flint No 1.54 Yes
12 oz 340 264 20 Flint No 0.81 Yes
(200m1) 6 oz 220 186 41 Flint Yo 0.52 Yes
78%
WINES 26 oz 650 42 27 Flint No 1.54 : Yes
PHARM. 100 ml 120 1600 192 Flint No 0.29 Yes
GbC. 250 ml 250 660 165 Flint No 0.59 Yes
500 ml 420 444 187 Flint No 1.00 Yes
180 ml 210 840 176 Flint No .50 No
450 ml 420 624 262 Flint No 1.00 No
982 .
Foon & oz Ketchup 280 1200 336 Flint No Q.67 No
R&S 12 oz " 320 120C 384 Flint No 0.76 No
26 oz " 470 1200 BG4 Flint, No 1,12 No
1281
TONNAGE TOTAL... 5422
ol BN N R T N O O B N R T e e Me WY WD T W W™
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FIG.

New Furnace
New Furnace

** Verpir

2nd Line

1982
83
84
85
86
87
88
89
90
91
92
93
94

INOOME

SALFS

Market in 1082 = B4z2 Ton=., Assume 2% increage/ycar
Selling price 1983 beer bottle G$0.95 (400 gims) -~ G$ 2375/ton glass.
Assume 5% /year to 1985 = G$2618/ton glass,

** Repair to furnace and ancilliary eaguinment Glass to Glass time

cstimated 90 days. No change to averape downtime days.

* MACHINE AV. FURNACE G/s/MT
No. TONS G$ MILLICYNS ~DAYS YIELD FULL/DAY @ GLASS MAX PULL* MIN PULL*
320 PRCD.DAYS

5422 - 315 -

5530 - 321 -

5641 - 327 -

5754 15,064 334 75 24.0 46 29.7 7.3
5869 15, 365 332 77 23.8 ag 30.3 7.5
5986 15,671 326 80 23.2 46 30.9 7.7
6106 15,986 332 80 24.3 46 31.5 7.8
6228 16, 306 330 80 24.3 46 32.2 8.0
A56GC 11,954 346 80 24,8 46 32.8 8.1
6€7] 5% 17,465 363 80 26.1 46 33.5 8.3
7008 18,339 381 &0 27.6 46 35.1 8.7
7355 19,255 401 80 28.8 46 36.9 9.1
7720 20, 219 421 80 30.2 46 38.7 9.6

*  Assume market
increase in
each section
is equal.




FIG. 3

MACHTNE LOADING ASSESSMENT . 1982

00's
WEIGHT SPFED/WT*  PROD.SPFED EFFIC,% 'AVER.DLY AVIR.DLY PIECES MACHINE TIME
TYDE CGRMS STATISTIC TPER MIN, PACK K TONNES RIOUD DAYS
BEFR 10 oz 400 (400) 41.5 75 44.8 17.9 2400 53.6
SOI'T DRINKS 10 oz 420 (425) 40.9 75 44.2 18.6 3300 74.7
LIQUUR 40 oz 750 (750) 34.6 75 37.4 28.0 87 2.3
26 oz €50 (650) 37.6 75 40.6 26.4 903 22,2
12 oz 340 (350) 46,1 75 49.8 16.9 264 5.3
(200n1) G oz 220 (225) 49.4 75 53.4 11.7 186 3.5
WINE 26 oz 650 (650) 37.6 75 40.6 26.4 42 1.0
PHARMACEUTICAL
150 ml 116 (125) 55.72 75 59.6 6.9 1620 26.8
250 ml 256 (250) 46.8 75 50.5 12.9 6¢0 13.1
500 ml 420 (425) 40.9 75 44 .2 18.6 444 10.1
180 ml 211 (420) 49,4 75 53,4 11,3 840 15,7
450 ml 421 (425} 40.9 75 44,2 18.¢ 624 14.1
FOOD 8 oz 280 (275) 45.7 75 49.4 13.8 1200 24.3
KETCHUP 12 oz 320 (325) 49.9 75 53.9 17.3 1200 22.3
26 oz 470 (475) 42.1 75 45.5 21.4 1200 26.4
* Weight used to assess speed (b.p.m.) from statistical tables. TOTAL MACFINE TIME
If above jobs were run at International Average weight, speed ESTIMATE 315.4 davs

and efficiency machine time equates to 283 days.
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FIG.

BATCYI OOST CALCULATICY

MATERIAL COST FLINT - COST/TON AMBER UOST/TON
G$/ton kg/ton G$ kg /ton GS
SAND 20 687 13.74 685 13.7C
SODA ASH 495 227 112.37 226 111.87
ARGONLT 210 196 411.16 195 40,95
DOTOMTT 803 -
DYRUITS ‘ 1620 - 0.137 0.22
FELDSPAR 803 79 55.41. 8.5 55.00
SALTCAKE 975 7 6.83 6.9 6.73 Assume all materials G3$236
e * : : as at mid 1982.
ARSENIC 4000 Uplift x 5% per annum
to 1985 total cost
TOTAL. . 1186 229.5 1182 228.5
Lcal Transport 6.9 6.9
- 236.4 235.4
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SUMMARY OF TFCHNICAL ASSISTANCE AND TRAINING FEES

FOR TEN YEAR OPERATION

The table below gives the breakdown of the Technical Assistance
and Training fees for the ten year period. An assessment has
been made for local costs at a rate of 157 of fee level.

These cost assessments cover the provisicn of hotel accammodaticn,
subsistence, air fares and local transport for short-temm

visit porsonnel {e.g. training officers) aad houses, services,
subsistence, airfares and local transport for long temm
personnel,  All areas under this section are to be supplied to

standards acceptable to Rockware International.

GUYANA GLASSWOPRKS should examine these totals and confirm that

they will zover the roqguivement.

TRAINING TECH. ASST. £, G
YEAR ¢ FEE S FXPENSES ¢ FEE GS EXPENSES TOTAL TOTAL

1 25,000 460,000  363,750% 485,000 363,750
2 12,500 285,000  223,125% 297,500 223,125
3 12,500 285,000  223,125% 297,500 223,125
4 200,000 150,000 200,000 130,000
5 240,000 180,000 240,000 180,000
6 75,000 93,750 75,000 93,750
7 . 75,000 93,750 75,000 93,750
8 75,000 93,750 75,000 93,750
9 75,000 93,750 75,000 93,750
10 75,000 93,750 75,000 93,730

* Figures include training expenses for years 1, 2 and 3.
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BASIS OF CALCULATION:

Raw Materials
Finished Ware

Stores

Sales Debtors

Creditors

3 months consumption (not including
existing stocks)

3 months sales
Two months operating costs (i.e. oils,
lpg, packing, distribution, moulds

repairs and maintenance, admin.costs)

2 months sales

2 months purchases (i.e. power, fuel, water,

packing, distribution, moulds, repairs and
maintenance administration)

. . FIG. 6
I l WORKING CAPITAL
l VALUES G MILLIONS

_ FINISHED

l YEAR MATERIALS WARE STORES DEBTCRS CBREDITORS TCTAL

i ' 1985 0.393 0.628 0.569 2.511 (1.128) 2.973
1986 n.£01 C.640 0.532 2.561 (1.140) 3.445

[ l 1987 0.409 0.653 0.578 2.612 (1.137) 3.115
1¢38 Cc.417 0.666 0.583 2.664 (1.1%) 3.'%¢

[ ' 1989 0.426 0.679 0.587 2.718 (1.145) 3.265
1990 0.312 0.498 0.496 1.992 (0.982) 2.316

¥ l 1991 0.456 0.728 0.736 2.911 (1.433) " 3.396

L 1992 0.479 0.764 0.748 3.067 (1.447) 3.601

- ' 1993 0.502 0.802 0.760 3.200 (1. 160) 3.813

{ 1994 0.523 0.843 0.773 3.370 (1.473) 4,041
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GUYANA GLASSWCRKS LTD.

LOAN PACKAGE CALCTUTATIONS

VALUES G$ MILLION

DRAW : ANNUAL
YFAR DOWN 1OAN INTEREST| REPAYANT INTEPEST| FEPATENT

End 1982 1.0 1.0

Mid 1983 3.0 4.0 0.063

End 1983 1.0 5.0 0.250

Mid 1984 2.0 7.0 0.313

End 1984 7.0 0.438

Mid 1985 7.0 0.437

Erd 1985 7.0 0.43% C.875 -
7.0 0.437

End 1986 7.0 0.438 0.875

Mid 1986 6.285 0.437 | 0.715 »

End 1937 5.570 0.393 ] G.715 0.830 1.430
4.855 0.348 | 0.715

End 1988 4.140 0.303 | 0.715 0.651 1.430
3.425 0.259 | 2.715

'End 1989 2.710 0.214 | 0.715 0.473 1.430

1.4 6.395 0.169 | 0.715

End 1990 5.680 0.400 | 0.715 0.569 1.430
4.965 0.355 | 0.715

End 19291 4,250 0.310 | 0.715 0.665 1.430
3.935 0.266 | 0.715

Fnd 1992 2.820 0.221 | 0,715 0.487 1.43C
2.105 0.179 | 0.715

End 1993 1.390 0.132 | 0.715 0.308 1.430
0.675 0.087 | 0.715

End 1994 - 0.042 | 0.675 0.129 1.390

End 1995

1. Two year roratorium from end of 1984; repayable by sixteen.

equal half-yearly instalments;

calculated half-yearly.

interest at 123} per vear

FIG. 7




SCHEDULE OF WAGES AMD SALARIFS (Draft only)

Raw Materials, Batch and Furnace

Superintendent (1)

Quarry Personnel (est.6)
Sand Dryer Operators (2)
Batch House Foremen (3)
Drivers/Tippers (3)
Labowurers (3)

Furnace Foremen (4)

Ass’ t. Furnacemen (4)
Instrument Technicians (2)
Assist. Tech. (1)

Production Department

Superintendent (1)

Shift Supervisors (4)
Forehearth Specialists (2)
I.S. Operators ()

Asst. Operators (4)

Iehr Controllers (4)
Mould Shop Supervisor (1)
Fitters (Shift) (4)
Fitters (2)

3G

16,500
30,000
12,000
30,375
16,500
12,000
40,500
24,000
18,000

5,000

— ———

204,875

16,500
44,000
16,000
32,000
24,000
11,000
24,000
10,000

197,500




Inspection, Quality Control and Decorating

Plant

Superintendent (1)
Supervisors (2)
Inspection Foremen (4)
Sorters (12)

Packers (4)

Warehouse Foremen (4)
Drivers - Fork Trucks (4)
Decorating Foreman (1)
Operators (4)

Sorters (2)

Scre~n Roo (3)
Laboratory/Q.C. (3)

Maintenance and Engineering

Superintendent (1)

Shift Engineers (4)
Maintenance Foreman (1)
Electricians (4)
Bricklayer (1)

Vehicle Bepair (3)
Plumber (1)

Carpenter (1)

Labourers (3)

1.S. Repair Foreman (1)
1.S. Fitters (Shift) (4)
I.S. Fitter (1)
Instrurent /Ancilliary (2)
Compressor /Cenerator Staff (6)

16,500
22 000
40,500
60,000
20,000
40,500
20,000
10,125
24,000
10,000
15,000

16,000

294,625

16,500
52,000
10,125
28,000
7,000
16,000
7,000
7,000
12,000
10,125

© 24,000

5,000
14,000

. 40,000

248,750
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l l Personnel and Administration
l ~  Superintendent (1) 16,500
[ - Sales Controller (1) 10,000
I - Asst. Controller (1) . 2,000
[ — Production Planning (2) 12,000
- Accts. Supervisor (1) 6,300
f{ I - Clerical (3) 15,000
—  Cashier (1) 5,000
[ l ~ Personnel Officer (1) 11,000
— Canteen Staff (est. 10) 50,000
l - Records (4) 16,000
[ - Medical (3) . 21,000
. I - Purrhasing Clficer 71) 1C,000
E -  Asst. Purchasing Officer (1) 9,000
~ Stores Supervisor (1) 8,400
[ l - Asst. Stores (2) 9,000
- labourer (1) 4,000
[ l - Security Personnel (est. 21) 88,400
l 300,600
[ Sub Total... 1,246 ,350.
[ l Senior Executive Management
l General Manager 29,700
[ Company Secretary - 24,000
I . 1,300,050
[_ Uplift ratio 56% 2,028,078
4 ' ) Rounded GS2.0 million
b .
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GUYANA GLASSWORKS LTD.

DFPRECIATICN SCHEDULE - GS MILLION

DEPRECIATICN I

FIG. 9

yeap  |vurvace [PHOTE lvrrcrrs e D AOOIT. | moray,
1985 0.908 0.320 | 0.080 0.496 - 1.804
1986 0.908 0.352 0.088 0.497 - 1.845
1987 0.9C8 0.384 0.096 0.496 - 1.834
1988 0.908 0.416 0.104 0,497 - 1.925
1982 0.908 0.448 ; 0.032 0.496 - 1.884
1990 0.783 0.480 | 0.032 - 0.142 1.437 :
1991 0.783 0.512 0.032 - 0.142 1.469
1992 0.783 0.544 0.032 - 0.143 1.502
1993 0.783 0.576 0.032 - 0.142 1.533
1994 0.783 0.608 0.032 - 0.142 1.565
" DEPRECIATION RATES: STRAIGHT LINE OVER:
Plant & Machinery 10 years
Furmace - Structure 10 years
~ Glass Bath 5 years
Vehicles 4 years
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SUMMARY PRE PRCDUCTICY CAPITAL COSTS - PERSONNEL

Pre Production Year 2

Technical Planning,Project Control
and Procurement

Personnel, Recruitment and
comissioning.

Pre Production Year 1

Technical Planning, Project Control
and Procurement

Personnel, Recruitment and
comnissioning

Training Programre

£ Gs

37,500.00 50,000.0C
35,000.00 20,000.00
37,500.00 50,000.00
40,000.00 20,000.00
50,000.00 48,000.00
£200,000.00 £188.000.00
G$1,000,000.00 188,000.00

TOTAL G$ 1,188,000.00

* (Local exmenses ~ acconmodation etc.)
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. GUYANA_GLASSWORKS LTD.

PROFITABLITY STATEMENT

Valuecs G$ million

APPENDIX 2

Year Year Year Year Year Year, Year Year Year Year
1985 1986 1987 _1988 1989 1900 1991 1092 1993 1994
Sales Tonnes 5754 58G90 5986 6106 6228 41566 6671 7005 7355 7723
Sales Realisation 15,064 15,365 15,671 15,986 16,305 11,954 17,465 18,339 19,255 20,219
Raw Materials 1,575 1,603 1,635 1,668 1,702 1,247 1,823 1,914 2,009 2,110
Elecctricity 3,250 3,250 3,250 3,250 3,250 2,816 4,096 4,006 1,096 4,096
Heavy Oil(Furnace) 1,725 1,217 1,194 1,218 1,243 0,911 1,331 1,398 1,468 1,541
Light 0il -
(Lohr/Dryer) 0.277 0.277 0.277 0.277 0.277 0.207 0.£853 0.353 0.553 0.553
Propane Gas(Fore) 0.411 0.411 0.441 0.441 0.141 0.318 0.882 0.882 0.882 0,882
Water 0.100 0.100 0.100 0.100 0.100 0.100 0.1n0 0.100 0.100 0.100
Packing Materials 0.100 0.100 0.100 0,100 0.100 0.100 0.120 0.100 0.100 0.100
Selling & bListr. 0.075 0.077 0.078 0.080 0,081 0.060 0.087 0.092 0,096 0.101
Salaries & Wapes 2,300 2.350 2,350 2,350 2,300 2,300 2,350 2,300 2.300 2,350
S variable Costs 9,393  9.415 9,425 9,484 9,514 &,109 11,322 11,485 11,654 11,833
Moulds 0.083 0.165 0.165 0.165 0.165 0.248 0.248 0.248 0.248 0.248
Rep. /Ma.nt. 0.774 0.774 0.774 0.774 0.774 0.771 0.774 Q.774 0.774 Q.774
Plant Insurance 0.258 0. 258 0.258 0.258 0.258 0.25H8 0.258 0.258 0,258 0.258
Training 0.125 0.063 0.063 - - - - - - -
Tech. Asst. 2.664 1.648 1.648 +.150 1.380 0.4689 0,469 0.469 0,469 0.469
Admin. Costs 0.41411 0.411 0.411 v, 111 0,441 0,441 0,441 0.441 0.441 0,411
Fi}cd Costs 4,345 3,349 13,349 2,788 3,018 2,190 2,170 2,190 2,100 2,190
Profit/(Loss) R
hefore interest 1,326 2,601 2,897 1,714 3,743 1,655 3,9<3 4,064 5,411 6,196 36,160
Interest 0,875 0,875 0,830 0,651 0,473 0,569 0,665 0,487 0,308 0,129 (5,862)
Profit/(Loss)
before depreciation 0,451 1,726 2,067 3,063 3,270 1,086 2,238 4,177 5,103 €,067
30,298
Deprec. (1) 1,804 1,845 1,884 1,925 1,884 1,437 1,4¢y 1,502 1,633 1,565 (1G,818)
Deprec.(11) 0,399 0,399 U, 399 0,399 0,399 0,399 0,399 0,399 0,399 0,399 ( 3,990)
2,203 2,244 2,283 2,024 2,283 1,830 1,863 1,901 1,033 1,964 (20,Rr38)
Profit/(Loss)
before tax (1,752) (0,518) (0,216) 0.739 0.887 (0,75n) 1,420 2,276 3,171 4,103 = 9,460
-» U U BN N N GE N MR W A Iy D YA aE N D R EE s
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APDENDIX 2
; ) GUYANA GLASSWORKS LTD. ' PRRALMRLLLALLE K SR

CUNSTANT PROFIT AND LOSS ACCOUNT - 10 YEARS Tu 1994 Valuecs G$ millinn Ref: DLA(2/82
i)
Year Year Yo~r Year Year Yecar Year Year Year Year
1082 19086 1087 1988 1989 19490 1801 1992 1093 1994
Gross _Turnover 15,064 15,345 15. 71 15,986 16,305 11,951 17,460 18,330 19,2585 20,219
LQﬁﬁ:

Inter factory sinten
whthin consol ldated
operating unit,
Sub-Total:

NET TURNOVER:
within consolidated
operating unit.
Total:

Inter company sales
outside consolidated
operating unit.

Opernting Profit (0,877) 0.357 0.614 1,390 1,460 (0,181) 2,085 2,763 3,479 4,232

Intercst payable
(external? (0,873) (0,£75) (O0,830) (0,651) (0,473) (0,569) (0,665) (0,487) (0,308) (0,129)

Profit After Interest

Sub-total: {1,752) (0,518) (0,216) 0,739 0,987 (0.750) 1,420 2,278 3,171 4,103
Exceptional Items

Profit Before Tax

Sub-total:

Taxation

Profit After Tax

Sub-Total:

Extraordinary Items

Profit after extraordinary
items

Sub-total:

Inter company dividends
payable

Inter company dividends
receivable

Dividends payable to
minorities: net

RETAINED PROFITS )
Total: (1,752) (0,518) (0.216) 0.739 0.£%7  (0.750) 1,420 2,276 3,171 4,103

- Il B B O Ea B R O T G O E W T W >
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GUYANA GLASSYWORKS LTD.

FUNDS FLOW STATEMENT - 10 YEARS TO 1202 Values GS nillion Ref: FF1(2/82)
Yegr Yg?' Year Year Year Year Year Year Year Year Year Year
1983 1054 19835 1986 1087 1988 1989 1920 1931 1992 1993 1994
Items aff:c.ing reserves:
(1,752)(0,518)(0,21i6) 0,73% ©,987 (0,750) ,420 2,276 2.171 4,103

Capital Expenditure:

n fivxed assets including
moulds

n development

Retaine.s profits

l lPro{its on revaluations
Notional cost of leased
assets

losses on exchange
ealisation of fixed
ssets (WDV)

otal:

Depreciation:

n fixed assets including
oulds

Amortisation of development
expenditure

total:
!; evelopment Grants:
) Income
. mirtisation
f ‘otal:
AN

Asset re—valuatioas:

ucrease in bool value of
E ixed assets

Working Capital

. inished goods and work
Z ln progress

aw Materials

Stores
rade Debtors
{ 'rade Creditors
*° Tctal:

' lnter company dividends:
curue!t

Paid

ccrued

(5,966)(5,521)10,352)(1,

266)(0,332)(0,352)(1,110)(4

,876)(0,6553(0,352)(2,375)(0,352)

! 'ividends payable to minorities:

Paid

otal
eferred tax or future tax
relief

arried Forward Sub-total:

' |
r l
[

1,804 1,845 1,884 1,925 1,883 1,437 1,469 1,502 1,533 1,565

.399 .38  .399 .399 .399 ,399 .379 .399 .399  .399

2.203 2.243 2.283 2.324 2.283 1.836 1.868 1.501 1.932 1.954
(0.628)(0.012) (0.013)(0.013)(C.013) 0.181 70.230)(0.036)(0.038)(0.041)
(0.393(0.008) (0.008)(0.008)(0.009) O.114 (C.144)(0.023)(0.C23)(0.026)
(0.569)(0.013) 0.004 (0.005)(0.004) 0.091 (0.240)(0.012)(0.012)(C.013)
(:.511)(0.050) (0.051)(0.052)(0.054) 0.726 (0.919)(0.146)(0.152)(0.161)
(1.128) 0.012 (0.003) 0.004 0.004 (0.163) 0.433 0.012 0.013 0.013
(3.033)(0.071) (0.071)(0.074)(0.076) 0.365 (0.6353(0.205)(0.212)(0.228)
(5,966)(5,391)(2,874) 0,389 1,644 2,637 2,084 (2.841) 1,553 3,620 2,516 5,487
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GUYANA GLASSWORKS LTD.

'FU.\'DS FLO% STATEMENT - 10 YEARS TO 1994

APPENDIN 3

Values GS millies Ref: FF11(2/82)

rought Forward / Sub-total:

xation:
ccrued excluding inter
company tax)

: id (excluding inter
mpany tax)
g tal:
Trading Cash Flow:

sposal of subsidiaries

Year
1983

4 4 { Year
Year Year Year Year Year Year Year Year Year Year
1984 1935 1986 1987 1933 1989 1930 1091 1932 1993 1994

(5.966)(5.391)(2.874) 0.28¢ 1.644 2.537 2.03%1 (2.841) 1.553 3.620 2.516 5.487

{ vestients/Acquisitions/

Sub-total:

(5.966)(5.391)(2.374) 0.3890 1.644 2.627 2,084 (2.841) 1.553 3.620 2.516 5.487

ta. Ca: v Flow
14 nancing: Loars
ih External loars received
ternal loans repaid
ternal loans received
{ncluding iuter company
tax).

nternal loans repaid
including inter company
l- Ilax).
Hire purchase finance
received
ire purchz:a finance
epaid.

easing finance received
(notional cost)

'otal:
{. inancing: Share issues

Change in Bask balance
ub-total:
[— ening Bank balance

Closing Bank balance

4.000 3.000 4.400
(1.430)(1.430)(1.430)(1.430)(1.430)(1.430)(1.430)(1.390)
4,000 3.000 ~ - (1.430)(1.430)(1.430) 2.970 (1.430)(1.430)(1.430)(1.390)
3.800 3.800 - - - - . - - - - -
1.834 1.409 (2.874) 0.389 0,214 1.207 0.654 0.129 0.123 2.190 1.086 4.097
- 1.834 3.243 0.369 0.758 0.272 2.179 2.833 2.962 3.085 5.275 6.361
1.834 3.243 0.369

0.758 0.972 2.179 2.833 2.962 3.085 5.275 6.361 10.458
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JFORECAST ACCOUNTS BY PERIOD \

B/S at Tunds Tunds Funds Funds Funds
start Flow B/S Flow Flow Flow B/S Flow B/S
(Audited) F/cast F/cast F/cast F/ca ¢ F/cast Ffeast Ffcast F/east
1083/4 1985 1985 1986 1987 1988 1988 1989 1989
Share Capital 9.688 - 9.688 - - - 9.G88 - 9.688
Reserves . - - - - - - - - -
Retained Profits - (1.752)(1.752) (0.518) (0.216) 0.739 (1.747) 0.987 (0.760)
Sub-total 9.688 (1.752) 7.916 (0.518) (0.210) 0.739 7.921 0,987 8.908
Goodwill/investments in subsidiaries/
disposal of subsidiaries - - - - - - - - -
Total _ 9.688 (1.752) T.91G (0.518) (0.216) 0.739 7.921 0,987 8.908
Borrowing:- over one year 7.000 - 7.000 - (1.42M) (1.430) 4.140 (1.430) 2.710
overdrafts/bank balance (3.243) 2,874 (C.369) (0.389) (0.214) (1.207) (2,179) (0.654) (2.833)
Total: 3.757 2.874 ¢.631 (N.389) {1.644) (2.637) 1.961 (2.084) (0.123)
Deferred Liabilities
Capital Fmployed Grand Total 13.425 1.122 14.547 (0.907) (1.860) (1.898) 9.8382 (1.097) 8,785
A ————
Fixed Assets 13.425 1.851 11.574 0.978 1,931 1,972 6.693 1,173 5.520
Less: Capital expenditure leased
this year - - - - - - - - -
Total 13.425 1.851 1) 574 0,978 1.931 1.972 6,693 1,173 5,520
Working Capttal: Finished goods and work .
In propeens - (O ) 0628 (0,01 (0,01 (0,014 0,600 (O,010) 0,670
lw Materlals - (0.003) 0,300 (0,008) (0, 004) (0. 008)  O.317 (O.a0) 0,426
Stores - (0.569) 0,569 (0.013) 0.0 (0.005) 0,583 (0.001) 0,087
Trade Debtors - (2.911) 2.51) (0.050) (0.U51) (0.052) 2,664 (0,051) 2.718
Trade Creditors - 1.128 (1.128) O.012 (0.003) 0.0 (1,141) 0,004 (1.145)
'I‘otz-xl . - (2.073) 2.973 (0.071) (0.071) (0.074) 3.189 (0.07G) 3.2G5
Dividends Payable - - - - - - - - -
Capital aployed Grand Total 13.425 (1.122)14.547 0.907 13.640 1,860 11,780 1.808 9.882 1.097 8.785
AR
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FURBUASE ACCUUNES 13Y JERIO) Valuos Gf mi1lion "UALANCE DWRET Wels I (2/82)
Fu. s Funds " Funas Funds Funds
B/S Flow B/S Tlow B/S Flow n/s Flow B/S Flow B/s
at start F/cast F/cast F/east F/east F/east F/east F/east F/east F/east  F/east
1080 1600 1900 1091 1991 Jov2 1992 1993 1993 190 1994
+ Share Capital 9.6068 - 9,668 - 9.C68 - 9.G68 - 9.608 -~ 9.668
Reserves - - - - - - - - - - -
Retained Profits (0.760) (0./30) 71.520) 1.420 (0,000) 2,276 2,186 3.171 5.357 1,103 9,460
Sub-total 8,908 (0.750) 8,188 1.420 9.578 2,276 11.85% 3.171 15.02% 4,103 19,128
Goodwill/investments in subsidiaries/
disposals of subsidiaries - - - - - - - - - - -
Total 8.908 (0.750; 8.1"8 1,420 9.578 2.‘;76 11.851 3,171 15,025 4,103 19,128
Uorrowings: over one year 2.4 2.970 5.-6;5 (L.720) 4.200 (1.430) 2,820 (1.430) 1,300 (1,390) -
ovordrafts/bank balance (.1.833)  (0.1292) (2.062) (0.123) (3.083) (2.150) (5.273) (1.08G) (6,361) (4.007)(10.458)
Totzal (0.123) 2.84.1 2,718 (1.533) 1.165 (3.626) (2,455) (2.51G) (4.971) (5.487)(10.458)
Deferrcd Liabilitiec - ’
Capital Emmloyed Grand Total 8.785 2,091 10.876 (0.133) 10,743 (1,343) 6.390 0.055 1,054 (L3879 8.C70
Fixed Assets 5.520 (3.240) 8,560 1.213 7.347 .1.549 5.7¢S (0.433) 6.241 1,612 4.629
Lless: Capital expenditure leased
this year - - - - - - - - - - -
Total 5,520 (3.910) 8.560 1.213 7,347 1,519 5,778 (0.433) 6.211 1.612 4,629
Working Capital: Tinished Goods 0.679 0,'91 0.498 (0.230) 0.728 (0.036) 0O.7C% (0.038) 0.802 (0.041) 0,843
Raw Materials 0.426 0..14 0.312 (0.144) 0.406 (0.023) 0,449 (0.023) 0.502 (0.026) 0.528
Stores 0,587 0.C01  D,196  (0.240) 0.736 (0.012) 0.748 (0,012) Q.70 (0.013) 0,773
Trade Debtors 2,718 0.726 1,992 (0.919) 2.911 (0.146) 3.057 (0.152) 3,209 (Q.1Gl) 3.470
Trade Creditors (1.145)  (0.163) (0.982) 0.453 (1.415) 0.012 (1.447) 0.013 (1,460) 0,017 (1.473)
Total -3.265 0.9-19- ‘2.316 (1.030) 3.396 (0.205) 3.601 (0.212) 3,813 (0.228) 4,011
Dividends Payable - - - - .- - - - - -
Capital Bnmploved Grand Total &.785 (2.491) 10,876 0,133 :10.743 1.344 9.399 (0.655) 10.064 1.384 8,670



GUYANA GLASSWORKS L1D.

RATE OF RCTURN ON A DISCOUNTED CASH FLOW BASIS

ADPPENDIX 6§

1980 1086 '198’7 1988 1989 1900 1991 1092 1993 1924

Yoar Yoo Yeau Year Year Year Year  Year Year Year Year Year Year

Ttem -1 0 1 . 2 3 1 3} 6 7 8 9 10 Tolal
- - Nett Profit b/tax - - (1.7C2) (0.518) (0.21G) 0.730 0.98; (0.750) 1,420 2,276 3.171  4.103  9.160
Depreciation - - LU 2,214 2,283 2,324 2,283 1,836 1.868 1.001  1.922  1.964 20,838

Interest on L/loan ) - . " o - ar

Interest on o/drafts) - - 0.8°6 0.875 0.830 0.651 0.473 0.569 0,665 0.487 0,308 0,120 05.802
Total - - 1,326 2,601 2,837 3.714 3.743 1.655 3.953 4.664 5,401 6,196 36.160

Capital Expenditure
Residual Book Values

Gross Cash Flow

Discounted € 7.84%

(8.034) (5.391) ( 352) (1.266) (0.352) (C.352) (1.110) (4.875) (0.655) (0.352) (2.375) (0.352)(25.4G7)

[y

(8.034) (5.391) 0.97/

(8.664) (5.391)

0.90"

1.335

1.148

- - - - - - - 4,629 4,629
2.245 3.262 2,633 (3.221) 3.208 4,312 3.026 10.473 15.322
2.030 2,487 1.806 (5.067) 1,945 2.358 1.534 4,924 0.013




APDENDIX G

GUYANA GLASSWORKS 11D,

_OUERATTONAL TOREIGN FXCHANGE QUTGOINGS RIQUT:-MENT (NOT INCIUDING CAPITAL mmu‘\.wsl G$ millions

Catenlnted whether transinetaed Yoear Your Year Year Yoar Yeonr Yonr Yonr Yonr Year

throuph Guyana sapplicr or not. 1085 1086 _}_‘)_{_IZ_ 1988 1989 1990 109] 1992 1003 1004

Raw Materinls (less ssugd GB25,700) 1,45, 1,508 1,540 1,571 1,003 1,175 1,717 1,802 1,802 1,087
Electricity (self generated) 3,23 3,282 3,250 3,250 3,250 2,816 4,096 4,006 4,096 4,096
leavy Qil 1,225 1,217 1,194 1,218 1,243 911 1,331 1,398 1,468 1,541
Light Oil Y 277 277 277 277 207 553 553 553 553
Propane Gas 441 411 41 . 44 411 318 882 882 882 882
Water (cost of pumping) 100 100 100 100 100 100 100 100 100 100
Moulds 83 165 165 165 165 165 2418 248 2418 218
Repairs/Maintenance 774 774 774 774 774 774 774 774 774. 774
Training ’ 123 63 63 - - - - - - -

Technical Assistance 2,664 1,648 1,648 1,150 1,L.20 469 469 4692 469 469
Total_ QJ_Egoings 10,42C 9,443 .2.’.452 8,946 9,233 6,935 10,170 10,322 10,482 10,600
Total Good Tonnes 5,754 5,868 5,986 6,106 6,228 4,566 6,071 7,005 7,355 7,723
Price per Tonne (G$) 1,810 1,609 1,504 1,4G5 1,483 1,519 1,625 1,474 1,425 1,379

Cost of Inmorts *
1 tonne = US$ 800 CIF @ G$ 3.00 = :
$1.00 2,100 2,400 2,100 2,400 2,400 2,400 2,400 2,100 2,400 2,100

sSavines per tonne (GR) 500 - 791 KOG 035 217 K81 R7H 022G a75H 1,001
Savings per tonne (G$ 000's) 3,395 4,612 4,825 5,709 5,711 4,023 5,837 6,187 7,171 7,885
TOTAL: ¢$ 55,685,000

* Quovad by Guyana Glassworks,
Imports currently from Mexico. '
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