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1. BACKGRUURND SITUATIUN

1.1. The FSM Naticnal Government, anc the four State
Governments are actively promoting ecenomic develop-
ment in crder to reduce dependenc2 oOn outside
assistance and to generate employmert opportunities
for the population.

1.2. A request was made to UNIDO to supply an expert to
prepare an evaluation report and a pre-feasibility
study on the possibilities of establishment of a
bottling plant, which would serve as a basis for the
Government to .ake a decision on establishing a
bottling plant, combined with 3 brewery and soft-
drink mixing plant. The expert was to make two visits
to the ‘FSM. The first mission of two weeks' duration
was to:

I. Review the situation in the FSH with regard to
beer and sof t-drink imports and consumgtion;

II. Study aveilable proposals for the establishment
‘of a bottling plant combined with a brewvery and
soft-drink mixing plant;

111, Prepare the required documentation for further
bidding proceedings.

A Draft Consultant's Report was prepared and relates
to this mission (Appendix 1).

The second mission of four weeks' duration, was
designed to:

I. Assist the authorities of the Government o! the
FSH in the final evaluation work of proposals and
new biddings with special attention peid to the
technical and technological aspects involved;

II1. Assist in the final selection of the lowest
acceptable bid and justify the selecticn from
the financial and technical view point;

II1. Reassess the selected bid or proposal and pre-
pare a pre-feasibility study, which will be
used to ddvise the authorities of the Government
of the FSM on all relevant aspects which may
come UPpP;

IV. In cooperation with the Government prepare A
final mission report outlininy the evaluation
work done and the justified conclusion arrived
at.

This finel repurt srelates to this mission,
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2. OFFICIAL ADVERTISEMENT REQUESTING FOE BIDS (TENDERS)

2.1. According ta the consultant'!s proposal to have
an official advertisement asking for bids to obtain
as many qualified offers on the project(s) as
possible, the FSM National Government put those
advertisements into three worldwide leading
brewing journals: .

- Brauwelt No. 45/89
- Brewers Digest Sept./Oct. 89
- Brewing and Distilling 0Oct, 8S

2.2. According to the consultant's proposal, decision was
made to as'' for turn-key project of fers only.

2.3. The text of the advertisement for a brewery turn-key
plant was as follows:

see Appendix No. 2.1.

2.4. The text of the advertisement for a sof t-drink
turn=key plant combined with a fruit juice
production was as follous:

see Appendix No. 2.2.

3. LIST GF VALUASLE OFFERS RECEIVED

3.1 O0Offers for turn-key projects brewery

3.1.1. LEUSHUIS
Projects & Engineering B.V.
Opaalstraat 22
KL-75554 TS Hengelo
Netherlands

3.1.2. DANBREW Consult Ltd.
Rahbeks Allee 21
DK-1801 Frederiksberg C
Copenhagen/Denmark

3.1.3. KOSMOS EXPORT GfBH
Colonnaden 72
0-8000 Hamburg 36
F.R.Germany

3.1.4. NS Anlagenplanung Gmbit & Co
Alte Rabenstr. 32-34
0-2000 Hamburg 13
F.R.Germany
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3.2.

3.1T.5. h-consult gmbh
Josef-Beiser-Str. 20
0-8000 Minchen 83
F.R.Germany

3.1.6. AB PRIPPS BRYGGERIER
16186 Bromma
Sweden

Offers for turn-key orojects soft drink plant
with fruit juice production

3.2.1. SCHAECO
Schaedlich Engineering GmbH
P.0.Box 46 11 65
D-2856 Hagen - Bremerhaven
F.R.Germany

GENERAL DESCRIPTION OF ALL BIODDING COMPARIES

4.1. All companies offering turn-key plants so far, are

so called Consulting Companies. They are specializecd
on delivery of process know-houw, planning and

design and turn-key projects, especially for brewing
and soft drink industry. They do not produce any
equipment but offer their ouwn systems, for which

they buy the necessary equipment as it is available,
thus acting as a general contractor to their clients.

4.2. Exceptions are:

6,2.1. LEUSHUIS offering a different system to
all others, producing parts of it by
themselves. '

4,2.2. SCHAECO of fering a containerised system,

also producing parts of it by themselves.

4,2.3. PRIPPS, offering a joint venture.

TURN-KEY PROJECTS IN GENERAL

5.1. Offers for turn-key proje-ts should normally include

all covering design, basic enyineering, especially
interconnection of all parts of a plant. Ho matter
how many companies are involved in the delivery of
all the parts of a project up to the commissioning,
the buyer will always have only one counterpart to
talk to. This makes things get easier, bLut of course
is also not the cheapest way.
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G. RECOMAENDED PRODUCTS

6.1.

Beer

Since all necessary raw materials have to be importert
it is highly recommended to produce first of all a
beer which is based on using malt and hops only.

this will give the beer a unigue taste and flavor,
and therefore a so made beer will not compete with
any other beer available on the islands by that time.
For such a beer it is also possible to mark it on

the label that it is produced according to the

German Purity Law for Beer (Reinheitsgebot), which
was released by the Duke of Bavaria in 1516 to
protect the beer consumers health. Some newly founded
smaller breweries within the Unitec 5States are

doingy so already.

Once the first beer has been established in the
market very well, more products might be developed
so setting up a variety of cifferent beers as there
is any demand for.

In accordance to the above said, all beer pronduced
shall have export quality, i.e. shelf life of min.
6 months. So the possibility is given to export the
beer to countries outside FSii also if there is &
chance for.

"Soft DOrink

All soft drinks produced should have such 2 high
quality that they can be exported as well,

Therefore high quality raw materials have to be
imported, i.e. sugar, citric acid and necessary
essences. Other than beer, soft drinks will be in
competition with imported soft drinks quite inevitable
therefore marketing studies should be carried out

to find out bhat kind of soft drinks are the most
prefecsred amongst customers.

7. RECOMMENDED EQUIPMENT

7.1.

Beer

To be able to produce a high quality beer under
conditions 2s given on a tropical island all aspects
should be taken into a careful consideration.

The.efore a check list was set up ("pendix Ho. 3.)
which describes all main important equipment
necessary, as well as showing a scheme of operation
which gives best corditions for production. The
operation should be fully automatic but syitezh Lo
hand operation also possible in case of emergency.
for this reasen a fully computerized system will
not work proper and is therefore not recommended.




Main

aspects arec:

- falt silo capacity should cover & months
production in respect of any delay in shipments
but should be split into min. twc silos;

- Malt milling should have a dry milling system
to avoid mouldings

- To reach optimal yields, before the malt is
crushed it should be treated throush a con-
ditioning device to get the husks smobthenedy

- Mashing in device should be fixed on the
mashing vessel to be able to set up different
mashing formulas for different types of beer,

- Malt handling, milling and brewhouse operations
shall be automatic, but as mentioned above it
is necessary to be able to switch the system
to hand operation in any case nf emeraencyy

- Main fermentatiom should use cylindroconical
fermenters, with cooling jackets at the cone
and with automatic temperature cantrol and
reqgulation connected to a carbon dioxide
collecting system; ’

- Storaging can be done in vertical or horizontal
tanks with cooling devicesy

- For better coagulation of proteinous subistances
a cold treatment should be done before filtration.
Therefore some special equipment 1s requirec.

- To be atle to blend some tanks togjether 3a blendin;
device of min. three connections is required)

- Filtration of the beer has to be done in two
steps:

1. Coarse filtration, using 2 kieselguhr fiiter
1. Fine filtration, using 3 sheet-filter
-_Bottling tanks shculd nave 2 canling tevice, but
the filtered beer should not Le coaled down below
filtration temperature, to avoid chill hazey

- All counterpressure after filtration, under which
beer has to be handled up to bottling, should be
gsroduced by using (02 instead of air, to svoid
oxidation as much as possibley

- The bottling machine foar the same reason should
have long filliny tubes instead of short onesy




1.2.

7‘3'

Capacity of the bottlina wachine should be
offered as b/hr effective, nGt nominative;

All other bottling equipment should have a
capacity +20 % to the capacity of the
bottling machine;

Packing should be done automatically or scmi -
sutomatically, not by hand;

CIP, cleaning in place plant should cover all
equipment in contact with beer, for fully
automatic cleaning operation, including
pressure pump and return pump.

Further equipment needed is:

Soft

C02 recuperation plant

. Sleamboiler

ilfree air compressor

Electric power generator stand by te run the
whole plant in case of power break couwn
Cooling system

Waste water tre=ztmant

All complete piped and wired for automatic
operation

Spare parts for two years operation

Drink

7.2.1. To produce high quality soft drinks it is

essential to have an own carbcn dioxide
production plant included. Carbon cipxide is
used as per 0.6 kg - 0.7 kb/hl soft drinks.

Beer preduction recuperates approx. 2.5 ky/hl

finisked beer, but uses also approx. 1.8 kg/hl

for counterpressure and carbonating.

So approx. 0.9 kg/hl might te available for
soft drink production, giving a limited
production capacity.

Besides that 1s needed:

sugar intake device, sugar dissolvina unit,
filter, flash pasteurizer, syrup mixers, cooler,
carbonation device, puurs, wpiping, bottling

line including tunnel pasteurizer.

Fruit Juice

7.3.1. for fruit juice production , eguipment neceded is:

- Screw press
- Separator
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- Stcrage tank

- fFiash pasteurizer
- Buffer tank

= rilling unit

8. EVALUATION OF OFFERS IN RESPECT OF TECHWIGUE AND TLCHLEGLOGY

8.1 Geer

g8.1.1.

Item

- Halt silos

All offers were evaluated very carefully by
using the check list (Appendix flo. 3). It

was to be seen, that most of the offers are
missing essential ejuipment as it is listed
below. The numbers behind the items listed,

‘are corresponding to the offers as numbered

and listed in paragraph 3.1..

Since the capacity of the brewhouse is the
factor, which effectively determines production
capacity and thus 1imits poscitle extensiaon,

a calculation was madz. tc find out c2paclly
optimum.

This calculation was based on 65 hl wort per
brew, 240 working days & year, one brew per
day, = 15,600 hl wort p.a., eagual to 14,040 hl
finished beer.

Bottling capacity was calculated as:

14,040 hl of beer p.a. initial capacity
120 bottling days, one shift per day
hrs effective bottling per shift

19 - 20 hl/hr _

5900 - 6000 b/hr effective capacity

o1]

According to the above mentioned the followingy
list was set up:

missing cr not
roper selected

(3.1.2.,3.)

- Malt conditioning before milling (3.1.1.,2.03.54.)

- Grist bin

- iMashing in device (3.1.1.,2.,3.,6.)

(3.1.1.,2.)

’

- Size brewhouse capacity (3.1.1.,2.,3.)

- Automatic control: Malt - Brewhouse (2.1.2.,3.,0.)

- Spent grain discharge (3.1.3.)

- Spent grain bin (3.1.2.,3.,6.)




Yeast pitching pump

Cylindroconical fermenters
with cone cooling jacketl

Beer
with

blending apparatus
min. three lanterns

eer deep cooling devices
hefore.filtration

Beer fine filtration
Carbonation device
Sizing bottling line

CIP return .pump

Oilfree air compressor
Sterile filter air + CG2

Of fer NNo. ilumber
1
2
3
4
5
8,1.5. Prices glven

(3.1.2.,6.)
(30102"307[‘-)
(3.1.1.,2493.560)

(3.101092053006.)
(3.1.1.,2.,3.)
(3.1.1.,2.,3.,5.)
(3.1.1.,2.,3.)

of missina parts

10
15
15
9
1

The prices given in the offers are almost
budgetary and the companies offering are
mostly saying, that the final lay out should

be object to further discussions.
in all parts missing, 2s listed
companies bidding would end up
of approx. % - 5,0
This price also shnuld include all
planning to commissionin) and
training at site.

by filling
above, all
with a sum
equipment.
parts from

This means

mio USD for

Since most of the prices given are b2sed on
different exchange rates it scemnd to he
necessary to base them all on the same rate,
So rovised figures are as follows:
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rate given 1.7 e o= 1.-- UGH

1. LEUSHUIS no rate FOf o, 330,000 -~ UGG
CIF -

2. DANBHEW (Di1) FOou 3,306,422.50 USD
CIF 3,035,597,.-- MSD

3. KOSMOS 1.85 0RM FoB 2,677,6647.-- USD
CIF -

4, ARS no rate FOB 3,202,500.-- USD
cIf 3,322,506, -~ usb

S. h-consult 1.70 DR FLO 7,539,650.-- USD
CIF -—-

%) DANBREW 886 1.791 DA FOU 7,357,058.8U0 UsSDh
CIF 7,725%,323.57 uee

») DAKWBREW 68 offer, the price was used for comparison.
But it has to be remarked, that this price does not in-
clude building structure, .furniture and of fice egquipment.

gffer MNo. S. price includes all building structure and
supplementary rooms as this proposal is offering a fully
modulized plant, which can be easy mounted together. If

it is stripped off those includings, the remaininy price
is 5,384,500.-- USC . If the prices 2iven by the other
companies are completed Dy adding the missinj parts, it
will end up at a level of 5.0 - 5.5 “io USD for equipment,
as it was said above.

9.1.6. Recommended Proposal brewery turn-key project

Since offer Ho. 5. is the cne witich wocludes
nearly all equipment necess2ry to ensure 3
steady production of a hinh and enual yuality
beer, all other offers missing nartly, this
proposal is wotth to be taken into consideration
seriously, furthermore as it also offers a very
short erecticn time. It is ready for operatian

6 weeks after arrival of the equipment at

destinated location.

This system is using the same cnomponents the
other proposals do, but is wcre cophisticated
and complete and considers all aspects 25
mentioned in paragraph 7.1.

It is also extendahle. A waste water treatment
ptant ic inc&uded and well sized. The bullding
needs 1421 o .,
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All other offers are based on equiprent oro-
duced in the EEC, except ofter No. S. whigh i
usi1ng eguipment made in US as much as possibtl
This is the more remarkable «ince all wmanu-
facturers in the US are supplying to larae
sized breweries therefcre their equipment dnos
not fit with smali operations.

<

s
e

General remark

Every proposal taken into consideration must be
subject to final discussior in detail and tech-
nical specificaticn, befara any order can be'
piaced.

g.2. Soft Drink

8.2.1.

8.2.4.

There is so far only one offer for a soft drink
plant combined with 2 fruit juice production ~s
it is listed in paragraph 3.2.1.. Tihis offer was
evaluated very carefully zccordiny to paragc iphs
6.2. and 7.2..

The capacity of a soft drink lant 1s mainly
limited by the capacity of its bcttiing line.
Since the size of the bottles used for beer 1s
approx. 0.33 1 the same size shouuld be used
for soft drink as well.

Based on that, calculation for initial capacity

ts: 4000 b/hr x GL.33 1/b
= 1320 1/br
13.200 hl/hr % & hrs effective
pottling per shift
70,2 hl per aone -~hift

1

x 240 workinn days ane shift

= 19,UN8 hl p.a.

(x 120 working days = 9,504 hl
pen.)

Capacity of pouch filliny line is calculated os
2,500 pouches/hr x .25 1
= 625 1/hr
= 6.75 hl/hr x F hrs per shift
= 37.5 hl/day
x 240 working days = 4,000 hl p.a.
(» 120 working days = 4,500 nhil p.a.)

Capacity of lime juice production is min.

1,000 - 2,000 1/day. 1t neede about 1.1 - 2,00 {0

of fruit per day. Juice storaye capaclity i

4 x 20 hl = 80 hl. If Lhis awount of fruits

can be provided daily, juice produclinm

= 15 hl/day x 24U working days = 3,000 hl pe.a.
x 120 working days = 1,060 hl p.a.




>t

$8.2.5. Acvording to the above woentioned and the
specifications given in parouraph 7.0 there

are no parts missing. [t is all —ondd =it
Lur has enou-h capacily to produce up Lo the

demand possible

a8.?.6. Recommendation

The offer as is listed in parajraph 3.2.1.,

is bidding for a modulized system, which is

the smallest available. Its capacily can easy
fit up with the demand of the market. It 1s
sophisticated, using partly automatic control
but also manual labor in some parts. All aspects
as mentioned in paragraphs 6.7 and 7.2 are
‘considered. It is also extentahle. hiasie water
treatment is included and well cized. The buil-
ding needs B40 wS. the proposnal 1s worth to be
taken into serlous consideration.

8.2.7. Remark

It has to be remarked ayain that every proposal
taken into consideration must te subject to
finzl discussion in detail and for technical
specification, before any arder can be placed.

q. JOINT VENTURE

9,1, Proposal PRIPPS

The proposal handed in by Pripps, listed in paragraph
3.1.6., does not compete with tha other five offersa.
This company, which is a wellknoun Swedish brewery

of fers instead of a turn-key operation a joint venture.
The offer was handed to C.D.N..

Description

[t is proposed that a local company incorporated in
Pohnpei, with the ownership to be pRripes (S07E7, the
State of Pohnpei through the Ceonomic Development
Authority (10%) and Sokehs lunicipal Sovernment (40%).
PRIPPS would be piven the wann jeqer ial tesnensibility’

for the day to day operations of the company. The

company would preferrably have o Hoard of Direrctors
consisting of 4 persons. A local citizen would assymoe
the role of Thairman, whilst one member could b tha
fanagying Direcltor.

The company would have an authorised and paid-up
share capital of USD 1.0 million, Of tLhe total
investment of USD 3.5 million, 2.9 million would be
financed hy o loan defined in 150 of wthet suj talle
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currency, and an additional ULH G0 rillicn could
be financed throuyh an cvercdraft facility with a
Jocal commercial bank if nerded for operating
capital.

It is anticipated the overseas loan would b fully

" repaid by the end of year 6, with repayments
semmenciny at the end of year 2. An effective
interest rate of § is envisaged.

9.3. BbBackground

PRIPPS is proposing joint ventures throughout the
South Pacific area and already running onz breuwery
at Tonga, erecting an other one in Venuatu.

The brewery in Tonga is a jeint venture between
PRIPPS and the Tongan Government. In Vanuatu it is
a joint venture between PRINES, the Development
Bank of Vanuatu and Vanuatu isational Provident
Fund.

This projects are designed to serve small communities,
It is said by PRIPPS that some mechanization and
automation are replaced by manual laber. It is

sized to produce 15,000 hl - 30, CC0 hl beer p.2..

Such a unit can be aquired for USD 3.0 million.

Total investment would be 3.5 willion USD.

[¢2]
.
o
.

Conceptions

Comparing those fiyures with those jiven in para-
graph 8.1.5. it is shown clearly that the PRIPVS
proposal is based technically and technologically

on manual labor. But is also clearly saying that
PRIPPS is taking full responsibilily for the
equipment as well as all management. cut to fit

with the demand for a high guality beer as descriio
in paragraphs 6.1. and 7.1. surely some improuvements
will be necessary. This has to be matter of further
discussions since specifications jiven by SRIPNS

are not very comprehensive.

9.5, Recommendation

It is therefore recommended to take the possibility
of a joint venture with an cxperienced partner alse
very seriously into consideration since the costs
are very reasonable. But guaranties should be Jiven
that this brewery is able to produce A beer of 23
high superior quality as it is mentinned in pnrra-
raph 6,1.. Of course the necessary ajrecments for
u joint venture must be set up in respect ef the
existinyg law, to yive both parties the sane rights.
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YEAR

1986
1987
1908
1989

AV.
66/89

ECONQMIC VICW PUiwnTy

10.1 Basic information

10.1.1. Consumption of beer an
to the annual report o
Planning and Statistics,

BEER ESTIAATED VOLUME.C
(LITRES USD 0.112

KOSRAE POHNPEI
207,436 663,727
158, 492 5549, 53¢
211,029 562, 786
174, €385 826,948
187,890 666G, 750
SOFT DRI
BY STATES
KOSRAE POHHPE]L
213,197 535,133
151.670 71G, 497
225,453 829,147
259,658 949,787
212,504 771,141
16.1.1.3.

10.1.1.1.

Beer

£ IWPORTS BY

7/L OUTY)

TRUK YAP
290,204 Sc5, 668
458, 465 504, 816
702,263 448, Q00
725,385 550, 248
514,532

544,082

¢ eaft drinks sccordiny
f the Nffice of
years 96/89

STATES

FSi
1,667,054
1,681,411
2,004,578

2,277,1¢H

1,807,e50

16.1.1.2. Soft Drink / Cordials

kK/CORDIALS ESTIMATED I

TRUK

554,263
502,238
865,915

846,643

92,265

Remark

YN

211,203
176,004
326,572

235,702

237,398

HPART VNLUHES
(LITRES USD 0.0323/L ouTY)

FSis

1,573,601
1,540,400
2,207,124

2,291,629

1,913,309

During the duration of the

consultants first mission in June no
the figures of €6 and N9 consumption
for beer and soft drinks were not jet
available. The increzse of btoth items
during the last two years is very

impressive indecd.
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10.2. Assumptions

10.2.1. According to the fijures given a2bove it 1'=2s
assumed that production of beer to meel the
demand in the FSiH will he:

Ceer Soft Drink

- 1. year 5,500 hl 6,000 hl
2. year 9,000 hl 9,600 hl

3. year 13,500 hl 13,400 hl

10.2.2. This assumed irorduction figures are covering
the total demand of the market within F 5il
as. it is shown belouw:

feer and Secft Drink

1. year 25 % 2)prox.
2. year 50 & 2Iprox.
3. year 70 % APLTOX .

The assumption is based on the averaje figures

of 86/89 2s given in paragraphs 10.1.1.1. and
10.1.1.2..

10.3. Sales prices recommended
10.3.1. Beer

At present the beer is so0ld 2t 2 retail price
of .GO USD - .89 USP ger tottle or can.
This price should be held 2lso hy 23 brewery
operating within FS5ii

10.3.2. Soft Drinks

At present soft drinks are sold at a relasil
price of .50 USD per bottle or can. This
price should be hald also hy a soft drink
plant operating within FSe,

10.3.3. Remark

To protect the production of teer a2nd soft
drinks in the FSri it will be necessary to
increase the import tax on beer and soft
drinks so that the locazl products can take
advantage.




FINAL

11.1.

11.2.

11.3.

11.5.

CORCLUSIDIS

Import figures for beer and soft drinks

The updatad figures on import of beer 2s well 25 sceft
drinks are demonstrating very clearly a steady in-
crease of consumption since 1995. Therefore efforts
should be strenjthened to introduce beer and soft
drink production into FSfi.

Recommended products

From the very beginning all efforts should be made
to start up with high quakity products to be able
even tq export them into other countries by demandc.

Recommended machinery eqguipment

To come up with 2 high guality product it is
necessary to have a2 well sonhisticated modern
machinery equipment. Special care has to be taken

for the cooling devices and carhon dioxide situation.
Sut also all other equipment should be at top
standard.

Fvaluation of offers

The evaluatieca af the offers was done in respect

of what was mentioned before and 2 check list wu2s set
up to be able to compare the sometimes very different
proposals. Rs one cz2n see, manst of those nffers are
missing essential parts to seccure the producticn of
high wuality products, considerin) that the enter-
orises be located on isolated tropiczl islands,

where greater allowance has to nade for external and
unforeseen possitilities.

The check list is appendix f'o. 3. to this reporti.
Concerning the offers for a turn-key brewery nnly
one offer includes neerly all eguipment demander.
It should be taken into serious considerztion.

For the soft drink plant only one offer was made
so far which is very considerable too.

shatever the decision on the project(s) will be,
as it has been said repeatedly, urawery and soflt
drink plant should be kept separate.

Possibde Enterprises

11.5.1. Turn-key projects

A turn-key plant, operated by FGil enter-
prises shaould be enuirped with modern
sophisticated machinery, for wmhich injitial
investment costs are higher. Jecides this
all responsibility has to Le taken by 2




11.5.2.

11.5.3.

11.6 Hot yet
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FS51 enterprise. Since there are eypoertenced
experts, who are able te run suci: an operation,
aol available within FS1 st that time, ex-
patriates have to be hireqd for.

Joint venture

An other possibility to open up such projects
is to establish a joint venture uwith an
experienced partner. The partner takes full
responsibility for not only manajement but
also for the products and the entire goeration,
For this he might decide to use low tech
equipment, hand operated, but as it w=s
mentioned above, high uuality products neec
sophisticated machinery enyuipment too.

for this reason a partner nas to 0 chosen,
who is willing and atle tc follew up the
same ideas as exnlained in parajraphs &. + Teo

emark

To make a decision whether one wey cr the
other will be best fecr the FO18 is very
Cifficult and both ways heve to be evaluatcc
very carefully, and it coes not mean that
one will exclude the other.

This report shows th technical and technolo-
gical aspects to be considered but cannot
recommend on political declsions.

answered gquestions, raised in the Cansultant's

ODraft Report (Appendix Ho. 1)

11.6.1.

11.6.2.

11.7. Further

11.7.1.

Main questions were not yrt answered satis-
fying enough for the forthcoming of thea
project(s). They are 21l raiser in chapter 7.
draft -consultant’s report.

Especially on questions concerning all inter
island freight services and limits,
information was not very comprenensive. fut
it has to be remarked, that a Hationuide
operating company might face concsiderahle
obstructions on that matter, thus shrinking
all #ationwide planned operations tn
possibilities for sinyle communities nnly.

Proceedings

Uecision has to be made about a to be neuwly
founded company, which will run the enter-
prise(s), concerning its structure, i.c.
whether it will be a private, Goverhnent,




11.7.2.

11 .7.3.

11.7.4.

11.7.5.

11.7.6.

11.7.7.

11.7.28.
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or both sharing cosgany.

Decision has to be made vhether the prcject(s)
arc to be operatec as 2 venture of a FGhH
company formed up so evel, ar as 2 joint
venture with an experienced partner.

Cecision has to be made for the location cf
the site(s) on whicn the project{s) can be
realized.

5ite -survey has to be undertaken as soon 3as
possible after site(s) have been selected.

Site - survey shoulu include all ‘as mentioned
in the consultants draft report parauraph 7.5..

khen these steps have been done the ejquipment
for the project(s) has to be nayotiated for
final specification before order is placed.

It is recommended that the Government of the
£Sit and entities involved should have ayailztln
the services of 2n independent expert to

assist them for the discussion of all acpects
being subject of final specification.

It should be kept in mind that all decisions
made on the forthcoming preject(s) shall care
about the separation of brewery and soft drink
plant into at least two bottliny lines (see
also draft consultant's report para;jraph 6,2.).

Initial capacity of the project(s) should be
sized as mentioned in paragraph 0. of this
report.

12. EXPERT'S RECOMMENDATIONS

12.1.

12'2‘

12.3.

Company

To realize the project(s) ss socn as possitile, 2
company of private character nas to be founred,
sharing pertly with the pNational Government of the
FSR as well as intersted State Governments end
furicipalitics.

tj.eration

This company shall operate nationuwide so Lhat all
the resources of the £F54 can be used.

Products

The products of this company shall be of such hijgh
quality that export 1is possible also.




12.4.

12.5.

12‘6.

12.7.

- 19 -

Brewery

The installation of 3 brewery has to be cone first
after foundation of the company.

Reasons are:

- It is easier to create a beer with a
unique taste and flavor.

- The by-products create more entergrises,
like animal breediny.

- It creates more employment.

It has to have an carbon dioxide recuperation plant.
This nlant will produce more carbon dioxide as it
is reused for beer production.

Therefore as soon as beer production is established
well, the surplus production of carton dioxldz can
be used to produce soft drinks (see 2lso parayraph
7.2.1.).

Soft Orink Plant

Indroduction of soft drink production should be the
second step, using surplus carboen dioxide from the
brewery, tnus saving costs for & carbon dioxlde
production plant until demand for soft drinks 1is
higher than carbon dioxide recuperation can faollou
up.

Comparing the calculations for hottling heer and

soft drinks (see paragraphs 8.1.3. and £.2.2.) and
for essumed initial production (see parajraph 10.2.1.
it will be possible to use one Lcottling crew for

two lines during the initial phase.

But refering to paragraph 4.2. draft consultants
report, the bottling line for soft drinks has to be
a separate second line. Therefore it is recommencded
to locate the soft drink plant aside the brewery,
so using the resources of the bhreuwery but also

have the production lines separated.

Fruit Juice Production

The production of fruit juice should be taken into
consideration later on. Sefore any decision can be
made upon, the amount of fruits, daily avalilable
has to be identified.

Location

The brewery should be located on Pohnpeil Island
close to the harbor to case transportation problems,
and also close to Kolonia, becausc there will bz the
main customers area initially.

)




12.8.

12.9.

Turn-key project

The Lrewery is to be a turn-key project, Uslin
sophisticated equipment tuo produce nigh yuallty
beer.

Only one proposal evaluated, cffer lo. 9., 1S
including nearly all machinery equipment needed
toyether with-a sophisticated system, considering
the situation on 2 tropical isnlsted island as well,
to enable the brewery to produce various types of
high quality beer.

It is therefore recommended to start negotiatinons
with that bidding company as soon as the local
company to be founded has btzen formed ud, because
such negotiations need competent caunterpgarts.

furthermore it is also recommended to negotiate
the details of a separate bottling line for soit
drinks with the only bidding company. ifegotietions
should be based on the recommendations given in
paragraph 12.5..

Joint venture

A joint venture between a foreign company and the
company formed up in FS4 can held advantages for
both parts, provided that the foreiqgn partner is
well experienced a2nd able and willing to brinj in
qualified know-houw 2s well as sophisticated
technology and machinery equicment to enable the
brewery to produce high quality bteer.

Therefore it is recommended to lock for and invite
potential Partners as well. Thay should be votent
enough to take part of the risk.

Gut it has to be remarked, that thess negotiatlions
held under the aspects of a joint venture will

not exclude nor eliminate the recomaendations
given in paragraph 12.8..

12.10. Erpert's assistance

This report is helpiny for Letter understanding of
the single steps and measures to he Laken to
realize the project(s). As it h=s been proverd by
evaluation of the existin, offers, this reporl
cannol replace or substitute the 3ssictance of an
independent expert for brewing and soft drink
technoloyy, needed for the vpcoming decisions
necessary to be made a3 well as nejotiaticons and
discussions of the details of each sinqle step and
further evaluations.
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Therefore for the further proceediny the fabinnel
Governmen®: of the FSH and the entities invelved
have to have the assistance of such an e.pert cn
time, i.e. from the very beginninj to continue
the work on the project(s) and hel; them to avoid
any possible mistakes, which might become very
expensive sometimes.

The expert to be engaged should have experience
and know-how about production cf beer and sof t
6rinks under tropical conditions considering

the situation on isolated tropical islands as well,
and has to be convinced by himself that all
possibilities described in this report can be
tealized,

Finally but most important it has to be rwcomnended
to undertake all steps necessary to make sure to
have the really needed assistance of the expert

on time,
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1.1

Annex 1

BACKGROUND SITUATION

DACKA GRS e

The political system of the Federated States of Micronesia

(FSM) is described in the FIRST NATIONAL DEVELOPMENT PLAN 1985-
1989, Chapter One, Section II.

2.

2.1

ECONOMIC SITUATION

LN L s O s

The FSM National Government, and the four State Governments,
are actively promoting economic development, in order to
reduce dependence on outside assistance and to generate
employment opportunities for the population.

A request was made to UNIDO to supply an expert to prepare
an evaluation report and a pre-feasibility study on the pos-
sibilities of establishment of a bottling plant, which would
serve as a basis for the Government to take a decision on
establishing a bottling plant combined with a brewery and
soft-drink mixing plant. The expert was to make two visits
to the FSM. The first mission, of two weeks’ duration, was

to:

i. Review the situation'in the FSM with regard to beer
and soft-drink imports and consumption;

ii. study available proposals for the establishment of
a bottling plant combined with a brewery and soft-drink
mixing plant;

jii. Prepare the required documentation for further
bidding proceedings.

This report relates to this mission.
The second mission, of four weeks’ duration, is designed to:

i. Assist the authorities of the Government of the FSM
in the final evaluation work of proposals and new bid-
dings with special attention paid to the technical and
technological aspects involved;

ii. Assist in the final selection of the lowest accept-
able bid and justify the selection from the financial
and technical view point;




jiii. Reassess the selected bid cr proposal and prepare
a pre-feasibility study, which will be used tc advise
the authorities of the Government of the FSM on all
relevant aspects of bottling, brewery of beer and soft-
drink production which may come up:

iv. In co-operation with the Government prepare a final
mission report outlining the evaluation work done and
the justified conclusion arrived at.

BASIC STATISTICS

At the present time all beer and soft drinks have to be im-
ported. Fcr the years 1985-87 the annual import figures for
the FSM were, on average:

i. 17,000 hectoliters of beer

ii. 15,000 hectoliters of soft drinks

Differences between years are very low.

The annual value of imports ot beer and soft drinks for the
years 1984-87, for the FSM, was on average:

i. Beer - US$1,726,464
ii. Soft drinks - US$1,025,407

(Source: FSM Trade Bulletin, May 1988)

FEASIBILITY

Based on the figures shown in the previous paragraph it
should be feasible to construct and operate a small-to-
medium sized brewery and a small soft drink plant in the
FSM. The latter could be combined with a fruit juice plant.
There are other countries in the South Pacific ~ith com-
parable breweries - for example, Fiji, Western Samoa and
Tonga.




Because of the possibility that beer and soft drinks can
contaminate each other, especially in the tropics, it is
recommended that the plants be kept separate. They could be
located in the same State or in different States.

Since the beer, as well as the soft drinks and fruit juices,
will be sold throughout the FSM, and will also be exported
where possible, it would seem appropriate to establish
nationwide companies so that all the resources of the FSM
can be used.

EXISTING OFFERS

So far two offers have already been made to introduce beer
and soft drink production to the FSM. Both were submitted
to the Economic Development Authority (EDA) of Pohnpei
State.

Danbrew Consult Ltd., Rahbeks Alle’ 21, DK-108 Frederiks-
berg, Denmark, is offering a brewery plant, soft drink plant
and fruit juice production plant, all combined in one fac-
tory as a turn-key project (see quotation No. 4408, dated
November 1988). A separate, revised submission, project
presentation No. 4408 of November 1988, was also provided.

The San Miguel Corporation Beer Division, 6766 Avala Avenue,
Makati, Metro Manila, P.O.Box 271, Manila, Philippines, sub-
mitted a proposal through Messrs. Huppmann Handels GmbH. of
West Germany, for a brewery plant only.

Both offers are incomplete in respect of the situation on
isolated tropical islands, where greater allowance has to be
made for external and unforeseen possibilities. Some revi-
sions are therefore necessary. In particular the Danbrew
proposal is missing a silo storage plant for malt. The San
Miguel/Huppmann proposal is also missing a malt silo storage
plant, as well as malt cleaning devices, CO, production
plant including a cylinder filling unit and a waste water
treatment plant.

There is also an offer from Danbrew for a brewery with a
capacity of 5,000 - 10,000 hectoliters per annum. This of-
fer is not as complete as the offer mentioned in paragraph
5.20




PROPOSED PROJECT

An official advertisement asking for bids should be made by
the Government of the FSM, after a decision on point 4.2 is
reached - whether there should be separate plants for the
brewery and soft drinks.

It is recommended that the Government of the FSM should have
available the services of an independent expert to check
through the bids and to assist the government in controlling
the construction and management of the proposed project.

The offer made by Danbrew, described in paragraph 5.2, also
includes a feasibility study on a brewery, as well as a
soft drink plant combined with fruit juice production. It
is described in the revised project presentation 4408 of
November 1988. It should therefore be studied by the
government, since many commercial points are made, but as it
is based on an assumption that there shall only be one fac-
tory not all points may be valid.

NECESSARY STEPS FOR OFFICIAL ADVERTISEMENT

Size and capacity.

7.1.1 Initial capacity should not exceed more than
half of the imports i.e. 8.000 - 10.000 hl per annum,
but capacity should be extendable to accommodate in-
creased demand.

7.1.2 The area of the site should be designed to ac-
commodate subsequent expansion.

The company name should be general enough to appeal to all
States of the FSM and to potential export markets. A pos-
sibility might be "Micronesian Breweries".

A decision has to be made whether production of
Micronesian beer, or beer under license, shall be started.
It is recommended that the brewery should not produce beer
under license, and should aim to provide a fresh product.
The beer produced in the FSM should have its own significant
taste, and should not be directly comparable or competitive
to any other beer imported to the FSM.
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Decisions on the location of the site(s) should take account
of the availability of:

- water supply
- power supply
- road connections to the harbor(s)

Site surveys should be undertaken.
Water

.1 Amount available hl/hr.
.2 Quality available

- Chemical analysis
- Microbiological analysis

7.6.3 The chemical water analysis is important in respect
of whether a water treatment plant has to be set up
or not to improve the chemical consistency of the
water.

7.6.4 Test drills should be made before the site is
selected.

A decision has to be made by the government entities in the
FSM involved in the project(s) on whether the official in-
vitation to bid should ask for turn-key offers or offers to
supply the component parts of the project. Since turn-key
project offers include all covering design basic engineer-
ing, especially interconnection of all parts of a plant, it
is recommended to have turn-key project offers only.

All inter-island freight services have to be identified.

All freight limits i.e. size of containers, weight of con-
tainers, harbor capacity, etc. have to be identified.

The kind of work which can/should be done by local companies
on constructing the factory buildings and on road construc-
tion on areas inside the plants has to be determined.

In requesting bids it will be necessary to know the tempera-
ture of cold tap water (this should be as low as possible).




7.12 Decisions have to be made whether the beer, soft drinks and

fruit juices are to be bottled or canned, and whether the
packings should be returnable or not. It is recormended to
have returnable bottles, which have to be refunded, for both
factories. This will also decrease the costs of packing be-
cause returnable bottles are designed to be circulated al-
most 15-20 times. Remark: Cans are not returnable. Non-
returnable bottles might survive 3-4 circulations.

OFFICIAL REQUEST FOR BIDS (TENDERS)

To obtain as many qualified offers on the project(s) as pos-
sible it is necessary to have an official advertisement as-
king for bids. Separate bids should be provided for the
brewery and soft drink plants.

Interested parties should be invited to hand in their offers
to the FSM National Government, by a specified time.

The advertisement should specify the capacity wanted, and
indicate the scale of possible extensions. The initial
capacity of the brewery should be 10,000 hl beer p.a., ex-
tendable to 20,000 hl. This is because the size of the
brewhouse is the factor which effectively determines
capacity and thus limits possible extension. ‘The capacity
of the soft drink plant should initially be 10,000 hl p.a.,
extendable to 20,000 hl p.a. Therefore a capacity of the
bottling line of §,000-10,000 bottles/hours is suggested.

The tenders should show the preliminary layout and the
production flow scheme.

The tenders should be for turn-key projects only, but they
should include malt storage facilities as well as waste
water treatment, cooling systems which are not based on am-
monia, CO,-recuperation and production systems, including
cylinder filling units. The bottling line should include a
pasteurisation unit. For the soft drink plant the tenders
should include waste water treatment, cooling system which
is not based on ammonia, COz-productions .system, including
cylinder filling unit, pasteurisation unit.




9. CONCILUSION

Answers on the questions raised in this paper should be prepared
in time for the consultant’s next visit. Draft documentation for
further bidding proceedings is included as Appendix 1. Separate
outlines are provided for the brewery and the soft drinks plant.
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The Government of the
Federated States of Micronesia

announces that it has decided ‘o introduce beer production to the FSM.

A brewery shall be construcied with an initial capacity of 10,000 hi beer p.a., extendable
to 20.000 hi p.a. It is to be a turn-key project. '

Parties bidding have to consider that the brewery is to be located on an isolated tropical
island, where greater allowance has to be made for external and unforeseen possibilities.

The tender has to include:

— Malt silo storage plant

— Malt cleaning devices including magnet

— CO,-recuperation/production unit including cylinder filling unit
— Cooling system, which is not based cn ammonia

— Bottling: returnable bottles, contents 0.320—0.350 1

— Pasteurization unit in the bottling line

— Emergency generator

— Waste water treatment

— Preliminary layout and production flow scheme

— Electrical power required.

All partics interested are invited to submit offers within six weeks of the appearance of this.
advertisement, but shall give notice in advance to the National Planner of the Federzi:
States of Micronesia at the address below. Proposals on financing arrangements viill be
welcome. The Government of the Federated States of Micronesia reserves the right to reject

any and all bids and or to waive any informalities or imperfections in the bidding in the interest
of the Government.

Al bids should be submitted in English, and all prices shouid be in US-Dollars. Bids shoul
be delivered to:

NATIONAL PLANNER

GOVERNMENT OF THE FEDERATED STATES OF MICRONESIA
PO BOX 538

KOLONIA, POHNPE! FM 96941
EASTERN CAROLINE ISLANDS

TELEPHONE (691) 320 2820/2821
TELEX 6807 FSMGOV FM
FAX (691) 320 2428
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" Annex 2.2

The Govemment of the
Federated States of Micronesia

announces that it has decided to introduce soft-drink and fruit juice production to the FOLL

A soft-drink plant combined with fruit juice production shall be constructed with an nitial
capacity of 8.000 —10.000 hl p.a., extendable to 20.000'hl p.a. It is to be a turn-key project.

Parties bidding, have to consider that the plant is to be located on an isolated tropica! island,
where greater allowance has to be made for external and unforeseen possibilities.

The tender has to include:

— CO,-production plant including cylinder filling unit
— Cooling system which is not based cn ammonia
— Botiling: returnable bottles, contents 0.320—0.350 |
— Pasteurization unit in the bottling line

— Emergency generator

— Waste water treatment

— Prelimary layout and production flow scheme

— Electrical power required.

All parties interested are invited to submit offers within six weeks of the appearance of this
advertizemant, but shall give notice in advance to the National Planner of the Fedaorated
<o of Micronesia 2t the address below. Moposals on financing arrangements v i
welcome. The Government of the Federated States of Micronesia reserves the right to rej2ct
any and all bids and or to waive any informalities or imperfections in the hidding in the interest
of the Government.

All bids shouid be submitted in English, and all prices should be in US-Dollars. Bids shnil!
bz dalivered to:

NATIONAL PLANNER

GOVERNMENT OF THE FEDERATED STATES OF MICRONESIA
PO BOX 538

KOLONIA, POHNPEI FM 96941

EASTERN CAROLINE ISLANDS

TELEPHONE (691) 320 2820/2821
TELEX 6807 FSMGOV FM
FAX (691) 320 2428
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{CHECK LiST BREWERY

OPERATION SCHEME

CONTENTS

WORT PRODUCTION

I. MALT INTAKE
il. MALT MILLING
Iil. BREWHOUSE

BEER PRODUCTION

1v. WORT COOLING
V. YEAST
Vi. FERMENTING ROOM
VII. STORAGE CELLAR
viil. BEER FILTRATION
KEGGINC
ix. BRIGHT BEER TANK ROOM
X. KEGGING
BOTTLiNG
Xi. BOTTLING TANK ROOM
Xii. BOTTLING DEPARTMENT

C 1 P (CLEANING IN PLACE)

cip i WORT PRODUCTION

cip 2 YEAST. UNFILTERED BEER
C 1 P (CLEAING IN PLACE)

CIP Ia BEER FILTRATION

cip 3 BRIGHT BEER
WATER

WL RAW WATER

| BREWING LIQUEUR

COOLING SYSTEM

REFRIGERATION PLANT
COOLING CONSUMPTION




KCHECK LIST BREWERY

OPERATION SCHEME

CONTENTS

CARBON DIOXIDE CO,

CARBON DIOXIDE COLLECTION
CARBON DIOXIDE PLANT
CARBON DIOXIDE CONSUMPTION

COMPRESSED AIR SYSTEM
COMPRESSED STERILE AIR CONSUMPTION
COMPRESSED AIR CONSUMPTION




CHECK LIST BREWERY

OPERATION SCHEME
CONTENTS

1. MALT INTAKE

1) Malt Intake with Stone Wire Screen, roof protected
1a) Malt Conveyor: Malt Intake - Malt Silos
2) Malt Silos

2a) Malt Comveyor: Malt Silos - Scale

I1. MALT MILLING

3) .Malt Scale

3a) Malt Blending Silo for One Brew

4) Malt Conditioning

4a) Malr Conveyor: Malt Silos - Malct Mill
5) Malt Mill with Permanent Magnet

5a) Grist Case

5b) Grist Pipe: Grist Case - Mash Kettle

I111. BREWHOUSE

6a) Mashing In Device

6) Mash Kettle with Agitator

6b) Mash Pump

7) Lauter Tun with Adjustable Raking Device
7a) Lautering Device

7b) Haze Wort Pump

7¢) Lauter Wort Pump

7d) Spent Grain Removal Device

Te) Falsc Bottom Cleaning Device
if) Sparging Device

8) Pre-run Vessel Heatable

8a) Wort Pump

9) Wort Kettle

9a) Casting Wort Pump

9b) Piping and Fittings - Brewhouse

10) Control Cabinct
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"CHECK LIST BREWERY

OPERATION SCHEME

WORT PRODUCTION

N
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{CHECK LIST BREWERY

OPERATION SCHEME

15)
15a)
15b)

16)
16a)

17)
17b)
18)
19)
20)
20a)
21)

VI. FERMENTING ROOM

CONTENTS
Iv. WGRT COOLING
it) Whirlpool
1ia) Wort Pump
12) Wort Cooler
13) Wort Aeration Device
13a) Piping and Fittings - Wort Cooling
V. YEAST
14) Yeast Store
14a) Yeast Pump
14b)  Yeast Vibration Screen
14c) Yeast Tut with Cooling Jacket
14d) Yeast Metering Pump
l14e) Piping and Fittings - Yeast Store

Cylindroconical Fermenting Tank

Beer Transfer Pump

Piping and Fittings - Fermenting Room

VII. STORAGE CELLAR

Cylindroconical Storage Tank

Piping and Fittings - Storage tellar

VIIL. BEER FILTRATION

Blending Apparatus

Booster Pump

Place

Cooler (Heat Exchanger)

Coarse Filtration

Fine

Filtration

Piping and Fitrings -~ Beer Filtration

Carbonating Apparatus
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CHECK LIST BREWERY

OPERATION SCHEME

BEER PROOUCTION
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{CHECK LIST BREWERY
OPERATION SCHEME

CONTENTS
?
VIII. {BEER FILTRATION conz.)
20a) Piping and Filtration - Beer Filtration
21) Carbonating Apparatus
IX. BRIGHT BEER TANK ROOM
22-K  Bright Beer Tank - Kegging (vertical)
22a) Piping and Fittings — Bright Reer Tank Room
23) Blending Apparatus
X. KEGGING

24) Flash Pasteurizer (Heat Exchanger)
24a) Piping and Fittings - Kegging

25) Returned and Empty Keg Storage
25a) Empty Keg Transportation

26) Keg Filling and Cleaning Machire
26a) Keg Cleaner

26b) Keg Filler

27) Caustic Tank (Heatable)

27a) Caustic Tank

28) Full Keg Storage

28a) Full Keg Transportation




CHECK LIST BREWERY

OPERATION SCHEME

KEGGING
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FCHECK LIST BREWERY
OPERATION SCHEME

CONTENTS
Xti. BOTTLING TANK ROOM
22-8 Bottling Tank
225) Piping and Fittings - Bottiing Tank Room
271 Blending Apparatus
XII. BOTTLING DEPARTMENT

29) Plate Cooler (Hrat Exchanger)

29a3) Piping and Fittings - Bottling Department
30) Bottle Filler ) combined
531) Botrle Sealer

32) Empty Bottle Storage

32a) Depaletizer - Crate Transport
33) Bottle Decrater

33a) Empty Bottle Transport to Washer
34) Pottle Washer

35) Empty Bottle Inspector

35a) Empty Bottle Transport to Filler
36) Bottle Rinsing Device

37; Full Bottle Inspector

37a) Full Bottle Transport to Crater
38) Tunnel Pasteurizer

39) Labeller

40) Bottle Crater

40z) Crate Transport

41) Pallerizing

41a) Packaged Goods Storage
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civ 1 WORT PRODUCTION
1I1. Brewhouse
1v. Wort Cooling
c1ip 2 BEER PRODUCTION
V. Yeasr
VI. Fermenting Room
VII. Storage Cellar
C1P 2a BEER PRODUCTION
VIII. Beer Filtration
c1? 3 BRIGHT BEER

IX. Bright Beer Tank Room - Kegging
X. Kegging
XI. Bottling Tank Room

XII. Bottling Department
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RAW WATER

W 1
w 2
w 3
W 4
W 5
w6
W 7
W ia
W 8
W 8a

BREWING LIQUOR

14 9
W 10
W 10a
W 11
W lla
W 11b
W 12
W 12a
W 13
13a
W 14
W 1>
W 13a
W 1o
W 1
W 17a

Water Intake and Sand Filter
Water Pump

Chlorination with Metering Pump
Dechlorination

Piping Raw Water

Raw Water Tank

Booster Pump

Piping ~ Brewery Departments
Booster Pump

Piping - Water Treatment Plant

Water Treatment Plant

Water Pump

Piping - Cold Water Tank

Cold Water Tank

Connection Pipe - Hot Water Tank
Water Pump

Cold Water Fump

Piping - Wort Cooler 1. Stage

Hot Water Pump

Piping - Hot Warer Tank

Hot Water Tank

Hot Water Pump

Piping Hot Water for Sterilization
Water Blending Device (hot and cold water)
Water Pump

Piping Brewing Liquor Supply
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CONTENTS

REFRIGERATiON PLANT

K 1 Compressor

K 2 Condenser

K 3 Control Valve

K & Evaporator

K 3 Piping and Fittings and Control - Coolant

COOLING CONSUMPTION

12) Wort Cooler, 2. stage

l4c) Yeast Tub

15) Cylindroconical Fermenter
16) Cylindroconical Storage Tank
18) Plate Cooler

22-K Bright Beer Tank - Kegging
22-38 Bottling Tank

26) Flate Cooler
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CONTENTS

CARBON DIOXIDE COLLECTION

15) Cylindroconical Fermenter

CARBON DIOXIDE COLLECTION PLANT

[

Foamtrap

Safety Relief Valve

(o8]

Booster Compressor

S~ (V)

Gas Scrubber

Gas Purifier

c

C

C

C

C

C 6 CO2 Compressor

c 7 Gas Precooler

c 8 Gas Dryer

c S CO2 Liquefier

c 10 Refrigeration System

¢ 11 C02 Liquid Storage Tank
c 12 Vaporizer

c 13 CO2 Vapor Storage

C 14 Liquid CO2 Pump

c 15 Cylinder Filling Unit with Scale
c 16 Revert CO2 Gas Pipes

c 17 Dry Ice Press

CARBON DIOXIDE CONSUMPTION

19 Coarse filtration (Pressure Leaf or Candle f.)
21) Carbonating Apparatus

22-K Bright Beer Tank - Kegging

22-8 Bottling Tank

26) Kegging

30) Bortling
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COMPRESSED AIR SYSTEM

1 Inlet Air Filter and Suction Pipe
Oil Free Air Compressor .
Air Cooler and Water Separator

Air-chamber with Safety Relief Valve

Air Cooler and Water Separator

o W B

Main Filter Sterile Air

Sterile Air Filter

o s ai ol el
-~

8 Piping, Fittings and Pressure Modulating

Valves - Compressed Sterile Air

-~
N

pPiping, Fittings and Pressure Modulation

Valves - Compressed Air

COMPRESSED STERILE AIR CONSUMPTION

13) Wort Aeration Device
16) Cylindroconical Storage Tank
19) Coarse Filrration (Pressure Lea! or Candlie F.)

26a) Keg Cleaner
E3 D) Bottle Sealer

COMPRESSED AIR CONSUMPTION

26a) Keg Cleaner
26b) Keg Filler
30) Bottle Filler
39) Labeller

-) Possible other Consumers
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