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INTRODUCIION,

in order 1o eloborate standardization guidelines for the establishment
of the Sugor industry in developing countries a bosic working paper is pro-
posed,

This paper covers the feasibility study, the Tender do-uments and ends
with technicel doto for plant Specification in regard of bee! Sugor industry,
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1, FEASIBILITY REPORT

e e e e W M RS- e i . W U s " s Wons T~ s

It results from the Agricultural Survey that :

-

In the region of the following crops are grown : tobocco, whee?,
barley, cotton, rice, etc...

Surpluses of tobacco ore recorded and therefors o new cultivation
of high value for the farmer replacing low grade tobaceo in the lo-
wer plains of the ares would no doubt be welcome,

Furthermore, it appears that the local ecological factors, |.e. cli-
mate, soil and woter would certainly allow the cultivation of sugor-

the actions 1o be taken in respect of these factors,

The analys Is shows that the introduction of beet cultivation in the
area of would be most jiiifled frem

the social point of view { unemployement ) os well s from the eco-

porticulerly bes! growing, the area having high crop potentiol which E
might possibly be strenghened by the poss ibi lity of growing winter
btnu)ln some ports of the region in oddit ion te the reguler summer
crop ). ~

The estimate of the land avallob le 1o and su iteble for bost cultive-
tion is compotible with water supply and irrigation possibilities.

The yeorly outiut potential on the basis of 4 year crop rotation hes
been ossened at 112,50 tons of beehs on the average correspinding
to the following calcuiation,

it shoula be rcted that the above estimate is rather conservative ol=
though one connot expect to reach such yield in the first cultivation
yeors,

The beet caiipa ign duration cannot exceed 75 days meximum,
Therefore, the normal daily processing capacity of the sugar plant
should be of the ordar of 2,000 tons of beets ,

The economic and social role of the sugar-bee. is also to be empho-
sied, Evidence is found in the fact that more and more countries turn
ta it namely in the maditerranean area for the foll ow ing reasoms :




- It requires an important lobour force thereby reducing rural
unemployment to a greot exient,
It has a very important fodder value influencing onimal pro~
duction and its economic value is comparable to other fodder
plonts,

- Boet growin g requires specific cultivation methods which in
turn influence and impro ve the genera! ogricultural methods
of the crops grown in the r egion where beet is introduced,

- The financial revenu obtoi ned by the farmer thanks to that
cultivotion favourably compares with income derived from
other agricultural productions,

- Beet growing does not axha ust the soils. On the contrety,

yields in other crops ars alwo ys higher in the follewing yeon
ofter beet cuitivation,

The conclusions of the 72~ -« ooints 1o @ positive recommendution in res=
pect of tha introductior »: Leet growing in

In this connection are also includu.. i . 1. uport specific recommendations
regording ogriculivial actior, ( fertilizer , spread ings, irrigations, sowing,
crop rotation ) and some comments on the m.nnor. to be foreseen in order
to make the ogricultural efforts and resulrs coincide in due course with the
plant requirements by rmeans of an odequ ate promotion system ( expe rimente!
stations, etc,., )

G




The econom.c study hos revealed that :

The marke! in o few years'time will reach the 300, 000 ton mark .,
Altough at present the consumption (2/5, 000 tons ] is covered to
o large extent by imports ( 225, 000 tons ) there will be a gap of
approximately 60, 000 tons to be bridged,

Taking into account that the supply of beets forecast corresponds
1o 0 yeorly output of 13,300 tons of white sugar on the average,

the question arises to check whether o nof the refining of imported
raw cane-sugar is warronted to make up for the difference between
60, 000 tore and the ebove figure,

Owing the fact that :

- the additional investment for installing the refining equip-
ment is low ( less thon 10% of the investment cost ) and
would ensble 1o meintain at work through out the yeor the
workforce employed in the plent,

- the depreciation allowances distributed over G such lorger
volume of produc tion would help ease the pressure exerte d
on the operotion of the plant by 00 mmell margin existing
between the casts of beets ond the sales price fixed for
white ger on the whole market,

- the considered er ea could normelly ebsorb the greater port
of the totel yearl y output of the beet deporiment ond refine-
ry deportment estimated at 60, 000 tons,

there is no doubt that *he in ste lia tion of the additional equipme nt
10quired tor the refiner) d the corresponding enlarg n f
! economionit viaD .

The location of the con be env either in

‘where o sile has olres mua the cente
of the cultivotion erea, Although it is common saying that ¢ beat sy~
gor plent should be sited in the cultivation area, it appears from the
comparison mede in respect of boih possible locations thot there is o

Modehkmofhﬂmmo.

The necessery insvesiments ( which have been estimated in o rother
conesrvative manner 10 remain on the sofe side ) including the housing
schome ond oll edditionel costs during comstruction are tabulated,

WhMeb been ossessed and a tento-
Ve inves vp amuming normal poyment terms,




- As requested, the financing ot the project has not been dealt with
in the otudy,

- Furthermote, o budget of income and expenditures for the first five
years of operation, assuming that the plant will process limited
guantities of beets at the outset and in counterpart refine more raw
cane-sugar t o a certoin extent has been ma teralized under the form
of pro-forma balance sheets,

- The calculations made show that @ reasonable profit can be expected
( 7% return on total investment costs and 12,5% on turn over ),

Saving in foreign exchange, although sma il under existing conditions
will also be generated by the project,

This results from the fact that the level of white sugar qudotations adopted
to apprcise this partic ular aspect while corresponding to prevailing

trends is nev ert heless exceptionnaly low. Furtherraore, each additional
quantity of white sugar produced f rom beets in replacement of the some
quantity obtained from imported raw sugar implies additional savings in
foreign currency,

Furthermore, the value added in the plant and in the whole sc heme to be
credited the project is rather impressive as well as in particular the ef-
fect on employment ( 450, 000 working deys in the fields ond more than
400 jobs in the plar* ),

In conclusion, it is clear that the whole project will contribute to create more
economic wealth and to further develop the economy of the country within the
framework of the industrial national policy and th erefore its implementation
should be recommended.
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1. FEASIBILITY STUDY

C. Typical project Engineering for a 2.000 T/day

—— g - p——-——-— ——— — — - gy Yo pus o vl e e s s tte s o . e

MANUFACTURING PROCESS,

The proposed process will combine the equipment inte ded for the
sugar plant and the refinery department so as to reduce as much as
possible the additional equipment required for the operation of the
latter,

The beets characteristics will be considered for the design and spe-
cification of the equipment,

Furthermore, special attention will be paid to efficiency of equip-

ment and process in respect of power consumption as well as con-
sumption materials, |

Water requir em ents for transportation, woshing, condensatio, coo=
ling, etc, .., will be kept to @ minimum while ensuring the Lest ope-
rating conditions ond o limited discharge of used waters,

The beet juice purification system will enable to treat efficiently the
refinery clairces,

General flow-sheets are herewith enclos ed for illustration purposes,
1. Quality of sugar to be produced,

The sugar will meet the following requirements :
Polarization : min, 99,8% of sugar
Moisture  : max, 0,05 gr % gr, of sugar

Ashes : mox, 0,03 gr % gr, of sugar
Colowr : max, 0.010 extinction,
2, By-products,

Exhausted pulpswill be molassed, dried and compressed in pel-
lets 50 as to facilitate handling, storage and transportation,
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Il.  GENERAL DESCRIPTION OF THE EQUIPMENT,

The plant will comprise the following sections :

1. General operating equipment,

1.1 _\i\leighirg bridies and reception !cborotor_y__

— o s e . v s e T s s o o o s - ———— - - ——. t—

Lorries loaded with beets are weighed at the entrance of
the plant, A somple of 20 Kg. is taken and weighed
( gross weight ), then washed in the beet raception labo- .

ratory,

After weighing the washed sample ( net weight ), the per-
centage of earth is determined as well os the sugar content
by polarization,

1.2 Beet handling and storage,

Beets are then either unlcaded to be imnodiately processed
or stored in silos by meons of lorry=tilting system and con=
veyon if they are to be processed during the night or out-
side normal reception time,

1.3 Conveying of beets to weshing,

Beets coming from the unloading point or from the inteme-
duate silos are sent o the washing station vie the trarsporta=
tion system,

Beets are brought 10 the necessary eleva‘ .n in the channel

to the washing station,

This chennel is equipped with trash and :ane calchers intended
to eliminate leaves, siraw ond stones c. .ried along with he
beets,

Water is then separated and flows throug the beet seporator
whereas beets are washed v cer high pressure sprays.,

1.5 Clecn beets are tromfer - d to the beet hopper over the beet
slicers, There h~rizoutal cutting disc type slicers will be oquiy-
ped with the Kanigtfeld knives giving on eccurate slicing, mo-
king sugar extraction from the cossettes easier and giving o low
draft,
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This station permits the recupuration of he beet tails ofter
washing ond separation of trash an | stone. Then the washed
toils are sent to the diffusion plant,

W W s > M o W T v — o A

Good sugor extraction of the scalding cossettes is achieved
by csmasls ond diffusion in a continuous diffusion. Methodi-
cal circulation of the treated woter and the advonce of the
cossettes from one compartment to the other in the diffuser

i in countercurrent flow 5o that the beet pulps leave the dif-
fuser correctly depleted from sugar,

1.8 Pulp prauing plant,
The premsing of the pulp with high dry matter content se ves

the purpose to reduce the fuel corsumption of the drying sto-
tion,

The molossed dried pulps willL compressed in pellets,
1.9 Pwification by liming and arbonation.

. G o R W N A e SO R A O o i

The raw diffusion juice is purified by the liming ond the cor-
bonation process.

The chemical purification includes in the first siage, the pre=
liming which achieves the proyressive mixing of the row juice
with o proportional quantity of lime ot @ suitable temperature
during on eppropriete period ; after follow the main liming and
the first corbonation, the limed juice being carbonoted in o
continuous carbonation plant by CO2 bubbling in the limed

juice in order 1o precip.tate as calcium corbonate ol the lime
introduced,

The formed insoluble precipitate carry away on importont poart
of the juice impurities and \/ill be separated in the special

thickening fllters in order 1o obtein @ good clarified jvice and
on the other side o thick slurry of precipiiete.

This thick slurry is again filtered on mechanized press filters.

The coke will be desweetened by methodical water washing on
these filters, the desugorising weoter will be used for the milk of
lime preporation,

The coke with high dry matter content will be tronsported by
belt conveyors to the cake storage arec.




The first filtrated juice from the thickening filters and the
press filters will receive further slight addition of milk of
lime,

This lime juice will be also carbonated until obtainment of
the second carbonation alkalinity and after a certain time of
sejourn in a decarbonation tank will be filtered on complete
automatic bag-filters,

The corresponding muds will be mixed with the first carbong-
tion muddy juice and desweetened on press-filters,

1.11 Juice decalcification,

A final filtiation also in automatic bag~fi Iters will ersure the
finition of the second carbonation filtered juice,

A decalcification of this juice by ion exchanging resins will
remove the lime salts tc a certain extent, preventing scalding in
the evaporation tubes,

T e e o —— S - ———— t— — Y—— Y~

The clear thin juice obtained will sulphited by gas action in
order to decrease the sugar colouration,

After this treatment, the juice will be heated to the boiling
temperature of the first body of the evaporation plont,

1.3 Eva_Porotion Eiont.

. e i - — ——— S o i s

In the multiple-effect evaporation station, the juice is concen-
trated to reach on average Brix of 65 -~ 67 at the outlet,

1.1 4_S_lr_t_:£ treatment,

e v At o - st

The sulphitation of thick juice will be provided in order to obtain
a supplementary curing and decolourising action,

1.15 Vacuum pans, crystallizers, centrifugals and refining equipment,

T S— . i Wt S e i . s

T ————— — d—; s T A A S W N e S . . W S i >

The syrup with other sugar products, from feed tanks is sucked in
the fisrt strike vacuum pons * A * in which the evoporation con-
tinves under vacuum and at low temperature,
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The first strike mosse-cuite shall be then discharged into the
crystallizers located above o group of continuous centrifugals
with vertical axis and conicai bowl,

In the centrifugal basket, the sugar crystals ore clairced with
water at 95°C and the "A" syrup will be cooked onew in the
vacuum pans "C",

The masse-cuite obtained will be discharged in the low cooling
crystallizers so as to continue the exhaust of the syrup.

After centrifuging of this masse-cuite, the sugar "C* and the
molosses will be obtained,

We will note here that the Sugar Factory will be equipped with
all the material, this is to say vacuum pams, crystallizers end
continuous centrifugals necessary for the monufacture of sugar
"B" and syrup *B",

This plant will be in permanent operation during the refinery
period of raw cone sugor, It could be used with beet sugoar if
deemed necessary in the case of very high purities of the beet
iuilco and in order to reduce to the maximum the purity of the
molcsse,

The primings of crysta llization, or footing of 1st strike masse-
cuite will be obtained by suction of the artificiol masse-cuite
resulting from the mix tur e of sugar "C* and syrup "A*",

All the sugar "A" obtained will be remelted ond recrystallized in
two successive strikes,

The masse-~cuite will give sugar ot 99, 8* polorization and two
syrups, by centrifuging on the wholly automatic centrifugals.

vertical axis centrifugals, driven by electric motors, will
be provided with cylindrical pendulum boskets turning ot high
velocity and at high num ber of cycles,

The loading of the masse-cuite, the unloading of the sugor, the
claircing with superheated water, the seporation of the syrups, the
duration of the cycles and the timing of these different operaticns
will be wholly automatic and adjustable by means of control and
security ponels,

The green syrup of | will be used for the cooking of the white I
the wash syrup will be re-introduced in vocuum pors |,
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The automatic centrifugals of whit. |1 will produce sugar ot
99.8° polorization, o green syrup ecycled in vacuum pans
A and o wash syrup re-introduced in vacuum pons i1,

i Jion TSR SREL A ST, o SR - ——— v

The sugars | and |1 will be mixed, dried and coo led in o
combined drum-granulator before being pocked and stored,

1.17 Pulp drying plant.
This equipment will assume the drying of all pulp coming from
the production with 90% of dry matter content,
It will include complete installation for molosing of Leet pulps,

The mulassed dried pulps will be compressed in pellers.

2, Refining of imposted raw sugors,

The raw sugars mixed with the "B” ond the affinated syrup so as 1o
form an artic’al masue-cuite ( magma ) will be offinated in continuous cen-
trifugals 30 a3 to obtain en affinated sugar ond on offinated yrup of which
obout 2/3 will be recycled for the preparation of the abovementionad arti-
ficiel masse-cuite and 1/3 exhousted in 3 strikes in the sugor manulfacturing
equipment,

The affinated row sugar and the sugor A will be remelted ond the clairce will
be limed and carbonated in two successive stages in the 13t ond 2nd corbong-
tion tanks without interm ediate filtration,

The filtra*ion of the carboneted final clairce and the desugorising of the resul-
ting much will be executed, after o stay in the decarbonation tank, in the
mechanized filter-presses,

The filtered clai-ce will be finaly conveyed towards the decolcification plant
of the sugar plant in which the active charge hos been sustituted by appropri-

ate discolouration resing,

The flow sheet in two strikes of refined sugor is then comporable with that
which has been olready described in sugar plant,

3. Auxiliary plants,

3.1 The lime kiln ond the preparation of lime milk,

T A e e v S N oo o . w0 - A SO S A S o A - A i

The quicklime (CaO ), as well as the carbon dioxide 'CO2 ) will
be produced from limestone ( CaCO3 ) decompisition by heat emitted
by the combustion of fuel oil,




- 17 -

The lime kiln, of suitable capacity and of good calorific
efficiency, will ne equipped with o feeding device for fuel
oil oand limestone, wholly automatic so as to fil only twice
a day the hoppers cotaining the necessary reserve,

The extraction of the quicklime will be also avtomatic,
; The storage area for the lime stone will be largely sizad,

A mick horizontal drum preparator for the milk of lime, two
cyclone purifiers, the pumps and tanks with regulotion of the
Beaumé will complete the equipment which will be located in
a building adjacent 1o the factory,

3.2 Compressed air,

Sl - s e il " s

Two air compressors with tested tanks will meet the needs of the
regulation and the pneumatic servo~-motors,

Motive power will provided by low steam consumption turbo=ol-
ternators which will be feeded by uperheated steam, produced by
boilers equipped to byrn heavy fuel oil,

S S S W . -~

The processing water will be totally recycled.
The boiler feed water will be purified and an equipment for dis-
tribution of drinking water will be foreseen,

. PLANT LAYOUT,

For illustration purposes, preliminary basic plant layouts are attached hereto.
Final paint layout will be drawn up under the first stage of * Industrial phase ",

Vide :

- Plant layout during beet campaign
- Plant layout during refinery,

IV. BUILDINGS AND THEIR DISTRIBUTION ON THE SITE,

The drawing up of the final loyout with arrangements of buildings, road net-

+ sewers, water distribution, power distribution, will be made under the

first stage of * Industrial phase “ : Setting up of final project,

The whole complex an area of 30 hectares : the total area required is 40 hec-
tares mud settling basing included and constitutes an indispensable minimum
allowing for the distribution of the different buildings including the adminis-
trative ones, of the various warehouses, workshops, stores and auxiliary services,
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The possible future increase in capacity of "~ sugar plant as ~ell ay of the
refinery and auxiliars instailations has alsc been considaied.

The .ehicles delivering the heets will ba weighed on the seiqhi . ; bridges
located near the isau a* the sntrance of the factory,

Saripling for dete i . ng the earth weight ond for araly.is purpo.es will toke
place in adjorning tu.lding,

The muin bildin, Jill occupva central potition. The boiler hoins and the
2 pos
powe: stotion are next door to the main steam and p wer users .

The lime kiin and the lime slacking station are adjacent to the chemical pu-
rification station, in order to reduce the lenght of all the slacking lime pi-
pes and to avoid clogging,

Around the plont, an area for a raw sugar sugar storage the capacity of which
can be loter brought up to 80,000 tons in two porallel warehouses, The stora~
ge intended for white sugar together with the conditioning of white and refi-
ned sugar in various packings or under various forms ( gronuluted sugar of
loafsugar ),

The molassed pulp drying plant and storoge, are close to the drying plant the
dehydrated alfalfa sterage and the storage of fertilizers ond phytopharmaceu~
tical products, Farther the niolasse tanks, The situation of the drying plant
ent’-2ly separated from the manufacturing halls has been chosen in order to
reduce to a minimum fire risks and to allow for easy venting of steam,

Between the plant and the sugar warehouse the weighi g bridge for products
to be sold has been installed.

Storage areas relatively distant from the main buildings ~ > products vhich are
unsheltered, dusty or evolving bad odours,

Qutside the arec inter.ded for the above buildings and octivities | a1 adJitional
area of about 10 hectares must be provided for the constiuction of settling tanks
with possible recy:ling of ettled waters,

ASSUMED PRODUCTIVITY .
1, Sugar beer departnient,

Production :

Beeis to slice 100, 000 tons
Sugar content 16.5

Yield in sugar 13.3

Yield in molasses Ste 5.5
Sugar produced 13,300 tons
Mc! icses produced . + 5,500 tons

Dried molossed pulps 6,600 ~is




Vi,

Vil.

Consumeﬁon

Fuel ™ 4.33 Kg for 100 Kg beets
Fuel for pulp drying 1.8 Kg for 100 Kg beets
Limestones 4 Kg for 100 beets
Fuel for limekiin 265 gr for 100 Kg beets
Water 200 m3/h
Sulphur 0, 03% beets
Bags jute bags
Slicing days + 65
Drinking water 30 m3/h
2, Refinery department working during off season,
Productior :
Row sugar 51,700 tons
Pol of raw sugar + 96 4
Yield in sugar 92.5 e
Yield in molasses 5.5 .
Sugar produced 48,000 tons
Molasses produced 2, 855 tons
Consumption :
Fue 16.4 Kg % refined sugor
Lime max. 1.5 Kg% refined sugar
Water 35 m3/h process water
+ 30 m3/h drinking water
Bags jute bags
Working days 240

ORGANIZATION CHART,

A detailed organization giving the estimated requirements in respect of
personnel for the operation of the plant is attached hereto.

A hreakdown of needs during beet campaign and during the off season has
also been made,

TRAINING OF PERSONNEL,

A detailed table covering the training of personnel and corresponding costs
before the entry into operation of the plant is also enclosed. '
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VI, FLEXIBILITY OF EQUIPMENT,

Diffusion and purification equipment will be capable of handling impor-
tant variations in the rate of output,

Equipment will be selected for maximum efficiency in beet extraction and
in refining as well,

The drying plant which normally works only during beet compoign con also
dr; other products and specially alfolfa to produce lucernemeal, o high
valuable product among feeds for poultry farms due to its high carotene and

As alfalfa has been suggested for rotation purposes, the drying station con
operate during 6 more months and therefore, more lobour con be kept on the!
station and would be availoble when the beetcompaign starts,

|




2. TENDER DOCUMENTS,

A. Exomple of contents,

Unities ond symbols used in the tender documents,
General

CHAPTER | - GENERAL SPECIFICATIONS
1.0 SCOPE OF CHAPTER )
1.1 INTRODUCTION
', Location of the Plont
2, Ovganizetion chert - Numbering system
3 Dwign principles
4 inventories
s. Flexidili:y of the Plent
1.2 PRODUCTS AND PRODUCTION CAPACITIES,
2 ; 3?7“‘ oy
. ily output capacities
2,3, Products qu!:?
2.4, Conditioning of finished proch s
1.3 GUARANTESS.

1.3.2 ::z:.. Design
edoby f‘"“

wry ond Equipment
ist‘i M“g ”“", m"y

!
1.3.5, Plent parformence dote during the beet campaign
1.3.6, Plant performance date during the refinecy period
‘l.;, 2. Yields

3.8, Corsumptions
1.3.9, Check up on gusrentess
1.3.10.  Modelities for guarentee tosterumg

1.4 EXTENT OF CONTRACTS,

1.4,1, Scope
1.4,2, Extont




Engineering

Machinery and equipment

Transportation, packing and shipping

Civil engineering works - Buildings
Erection and installation

Inspection and testing

Supervision of operation and maintenance
Personnel plan and training

Other obligations

- e« o o
A AdNAaD

— = N0 NN o
*® © - * e

— D

1.5 ACCOMPANYING DOCUMENTS,
1.5.1, Scope
1.6 TIME LIMIT

6.1, General
6.2 Engineering

]
1

CHAPTER 2 - BASIC DATA

2.1 METFORODLOGICAL DATA
INMTRODUCTION

2,11, Air temperature
2.1.2, Relative humidity
2,1.3. Roinfall

2.1.4. Winds

2.1.5, Pressure

2.1.,6. Clouds

2.1.7. Phenomena

2,2 RAW MATERIALS AND UTILITIES

2,2.1, Suga: beets
2.2.2, Raw sugar
2.2.3, Limestone
2,2.4, Sulphur
2.2,5, Ma Cl

2.2,6, \/ater

2.2.7. Fuels

2,2.8, Electric power
2,2,9, Cement
2,2,10, Qils and greases
2,2,11, Bitumen




2,3 MEANS OF COMMUNICATIONS
2.3.1.  Roads
2.3.2,  Railways
2.4 BORING iLSTS
2.5 PROCUREMENT AVAILABLE IN IRAQ
2.6 STANDARDS
2.7 MAPS AND DRAWINGS

CHAPTER 3 - GENERAL SPECIFICATIONS FOR CIVIL ENGINEERING
WORKS,

——

CHAPTER 4 - GENERAL SPECIFICATIONS FOR MECHANICAL EQUIPMENT,
STEEL FRAMEWORK AND PLATEWORK,

CHAPTER 5 - GENERAL SPECIFICATIONS FOR PIPINGS,

CHAPTER 6 - GENERAL SPECIFICATIONS FOR LAGGING,

CHAPTER 7 - GENERAL SPECIFICATIONS FOR ELECTRICAL EQUIPMENT,

CHAPTER 8 - GENERAL SPECIFICATIONS FOR CONTROL AND MEASURING
INSTRUMENTS,

CHAPTER 9 - SCHEDULES,

9.1  GENERAL
9.2 TECHNICAL SCHEDULES EQUIPMENT.

9.2.1, Supply of mechanical equipment

9.2,2, Supply of electrical equipment

9.2,3, Pipings

9.2.4, Miscellaneous supplies

9.2.5, Specimen of technical schedule sheet to be filled up ( New
Equipment )

9.2,6, Specimen of technical schedule sheet to be filled up ( Equip-

ment to be arranged ),




9.3 TECHNICAL SCHEDULES - CIVIL ENGINEERING WORKS.

9.3.1.
?.3.2.

9.3.3.

Supplies for civil engineering works

Specimen of technical schedule sheet to be filled up ( New
work ),

Specimen of technical schedule sheet to be filled up ( Works
to be modified ).

9.4 SCHEDULE OF RATES AND BILL OF QUANTITIES.,

» L] - »
*

L » » -

L]
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Schedules to be filled
General

Form A

Form B

Form C

Forms Dend E

Form F

Forms G and M

Form |

Form J

Form K

Form L

Cther schodules ( forms M, Nend 9),

9.5 COST ACD UNTING ESTIMATES.

CHAPTER 10 - PLANT SPECIFICATIONS,

Section 0 = Hondling of beets and diffusion,

Sub-section 00
i

s@

s ()
04
-]
06

0
08

~d

Beet recoprion

Main leberetory

Bee! silos ond flumes

Hydraulic transport of the been
Wathing plont

Beet slicing

Diffwsion

Pulp pressing

Pulp drying end storage,

Section 1 = Juice puification,

Sub-section 10
11
12
13
14

Lime kiln

Preporation of the milk of lime

CO2 hondling plant

Row jvice treatment

First stage carbonation and filtration




15 Second stoge carbonation ond filtrgtion
16 Juice decaicification
17 Thin juice sulphitation

., SO
i b

Section 2 - Evoporation, boiling, massecuitss,

Sub-section 20 Fvaporation
21 ‘up treatment
22 Treatment of forst strike massecuite
24 Treatment of low grode menecuite,

Section 3 -~ General services,

Sub-section 30 Condemation plent
31 Drain of steam chests ( eveporetion, heaters ),
Water supply

Control end evtomation

Supports, platforms, steircases ond lodden
Gutten ond chutes

Paintings materials,

Section 4 - Operation as o refinery

I2LBRLEL

Sub-vection 40,1.A Trentment of refinery messecuites -(beet compaign )
8 Treatment of refinery messecuites ( raw sugor period )
C Treatment of refinery memsecuites ( Sreffen sugor treat-

ment )
40.2 Treatment of affineted suger
4.3 Suger drying
40.4 Discolouretion plent olternative

Section 5 ~ Buildings, troraports ond hondlirg,

Sub-section 30 Grounds, Site prepurstion, Temporary works
51 Monufechuring buildings

Yords, fonces, settling bosin

Roilwoys siding

Gorege for vehicles

Sewen

Fire equipment
Weighing bridges
Trarsport ond hendling mechines

SLRBRES




Section 6 - Production and supply of electricity,

Sub-section 6!
62
43
64
65
66
67
68
69

Turbo-alternators room
Sub-stations
Emergency set

Cables and wires
Electrical switchboards
Lighting

Telephone

Electrical motors
Grounding

Section 7 - Production and distribution of fluids,

Sub-section 71
72
73
74
75
76
77

Boilers

Water supply = Pumping station

Cooling tower

Water treatment plant and water circuits
Water distribution lines in the factory
Compressed air supply

Fuel oil supply.

Section 8 - Workshop and stores,

Sub=-section 8l
82
83
84
8
86
87
88
89

Mechanical workshop

Carpentry shop and woodstores
Mechanical and electrical warehouse
Electrical workshop

Warehouse for white sugar bags
Warehouse for raw sugar

Warehouse for white sugar

Molasses tanks

Fuel tonks

Section 9 - Administration building, Engineer and Staff facilities and other
services, spare parts and supplies,

Sub-section 91
92

93
94

95
96

Administration building

Social department ( Locker-rooms, washirg-iocom, cafetaria,
offices ond testing laboratory ).

Spare parts and repair materials, operating supplies and opera-
ting materials, start-up supplies ).

Consulting Engineer'site offices

Engineer's housing facilities

Transportation facilities,

'
,4%
4




Section 10 - Yeost Plant alternative
Section 11 - Steffen Plant alternative

Section 12 - Alternatives and addenda.
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UNITIES AND SYMBOLS USED IN THE TENDER DOCUMENTS,

i, Linear measures,
Kilometer km
Meter m
Centimeter cm
Millimeter mm

2. Surfoce measures,

Squore kilometer km2
Square meter m2
Squore decimeter dm2
Square centimeter cm2
Square millimeter mm2
3. Area measures,
Hectare ho
4, Volume ond copacity measures,
Cubic meter m3
Mectoliter hi
Lirer |
Cubic decimeter dml
Mililiter ml
Cubic centimeter emd
Cubic milimeter mm3
3.  Weight measures.
Metric ton t
Kilogram kg
Gromme g
Miligrom mg
6. Angle measures,
Degree ¢
7.  Time meosures,
Day day
Hour h
Minute min
Second s

8. Rotation measures,
Round per minute rpm




o SR

i ¥l it S

10,

1,

12,

13,

15,

16.

17,

-2y -

Pressure measures ( effective pressure if not otherwise specified ),

Kilogram per square meter kg/m2
Kilogram per square decimeter kg/dm2
Kilogrom per square centimeter kg/cm?2

Bai b
Millibar mb
Dynomic viscosity measures,

Poise Cm =~ 15 -1 P
Centipoise cP
Cinematic viscosity meosures,

Stoke ( cm2/s ) St
Centistoke cSt
Temperature measures,

Degree °
Degree Celsius °C
Power measures,

Megawatt Mw
Kilowatt N
Watt w
Milliwat mwW
Horse power ch
Enorgy measures

Kilowatthour kWh
Watthour Wh
Heat quontity measures,

Kilocalorie keal
Calorie cal
Electrical Circuit intensity measures.
Kiloampere

Ampere A
Miliompere mA
Electricol tension measures

Kilovolt kv
Volt v

Milivolt mV




15, Elect-' cal apparent power measures,

Megn voltampere MVA ¢

Kilovoltampere kVA i

Voltompere VA i
19.  Electiical reactive power measures, ;ﬁ

iMeqaval Mvar

Kilcvar kvar 3

Var var é
20. Electrical resistance meosures,

Megohm M

Kilohm k

Ohm

[Aicrohm

21,  tHuminotion measures,
Lux I

22, Electrical conductivity,
Micro Siemens $

23. Technological obbreviations,

Dry substance % D.s.
Refractometric dry substance®% Brix
Appaient purity Purity
Mean aperture M.A,

Coefficient of variagtion C.V.




2. TENDER DOCUMENTS,

{ 8. General specifications,
§ 1.0 SCOPE OF CHAPTER | - GENERAL SPECIFICATIONS,
z Scope of chapter 1 General Specifications covers :

1.1 Introduction - Location of the plant - Organization chait -
Numbering system - Design priciples - Inventories - Flexi-
bility of the Plant,

1,2 Products and production capacities.
1.3 Guarontees

1.4 Extent of each contra ;t

1.5  Accompanying documents,

1.6 Time limit to be followed by the Contractor,

1.1 INTRODUCTION,

1.1.1, Location of the plant,

1.1.2, Orgonization chart ~ Numbering system,
In order to simplify the work of the Tender, an organization
chart for the factory has been drawn up to serve for the pre-
paration of the tenders and the execution of the contracts,

The plont is divided into twelve sections :

- the first four cover the sugar manufacturing process

- the following fi ve include the general services, mainte-
nonce, power, administrative departments

- the tenth one concerns the yeast plant { optional )

- the eleventh one concems the Steffen Plant ( optionil )

3 - the lost one is at the Tenderer's Jisposal for alternatives

T and addenda.

Eoch section has been divided into several sub=sections which

are dealt separately in the respective specification sheets in
chapter 10,

The material included in each sub-section is divided into se-
veral items,




ﬁ
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The numbering system shall be wed by the Tenderer preparing
his quotation when referring 10 equipment or machinery,
Moreover, the Tenderer and Contractor shall use this numbe-
ring system to identify the machinery ond equipment on all |
flow sheets and engineering diagrom prepored . The number
shall appeor on all crates and on the exterior of all machine-
ry and equipment and cases 1o be shipped to the site,

All machinery and equipment s"all be tagged with this num-
ber for identification pruposes.

Organisation chart,
0 to 4 - Production department,

Section 0 - Handling of beets and Jiffusion,
Sub-section 00  Beet reception

01  Moin loboretory

02  Beet silos and flumes

03  Mydroulic tromsport of the beets

04 Washing plont

05 Beetslicing

06  Diffusion

07  Pulp premsing
08  Pulp drying and storage

4
4
A

Section 1 - Juice purification,
Sub-section 10  Lime kiln
11 Preparation of the mitk of lime
12 CO2 handling plant
13 Raw juice treatment
14 Fin! stage corbonation and filtration
13 Second stege carbonation end filtration
16  Juice decalcification
17 Thin jvice sulphitation.

Section 2 - Evaporation, boiling, mossecuites.
Sub-section 20  Eveporation
21 Syrup treatment
22 Treatment of finst sirike momeculte
24 Treatment of low grode messecvite

Section 3 - General services,
Sub-section 30  Condesation plant

31 Drain of steam chests ( evaporetion, heaters )
32 Water supply

33 Transmission




e o e . R

gLy

Piping valvus

Thermea! imulation

Control end eutometion

Supports, plotforms, stoixaser ond lodders
Gutters ond chutes,

Pointings materich

Section 4 - Operetion as o refinery
Sub-section 40.1,A Treotment of refinery mossecuites ( beet

compaign )
B Tremiment of refinery massecuites ( raw
wger period )
C  Treowment of refi massecuites ( Stef-
7

3 10 9 = Generel services, meintenonce, power, administre’ive
departments,

Section § -
Sub-section

Bulldings, trereporn end handling,

30 Greunds - Site preperetion - Tomporcry
works

31 Mein menviecturing buiidings
mrw‘z:ﬂlh tasin
s
Gerege for vehicles
Sowen

Fire mp-o
:d’tv‘h. mochings

Troraport

21 3 334

Section 6 - Min“upﬂydmussy
Sub-saction & Twhe-ehemeton reom

62
S |
4
63  Clecirical switchbosrdh
&
&7
o8
»




Section 7 - Production and distribution of fluids.
Sub-section 71  Boilers
72 Water supply - Pumping station
73 Cooling tower
74  Water treatment plant - Water circuits
75  Water distribution lines in the fadory
76  Compressed air supply
77  Fuel oil suppl y

Section 8 - Workshop and stores 3
Sub-section 81  Mechanical workshop '
Carpentry shop and woodstores
Mechonical ond electrical warehouse
Electricol

Warehowse for white sugor bogs
Waorshouse for raw sugor

Waorshowe for white suger

Molasses tonks

Fuel tonks,

Section 9 - Administration building, Engineer end Steff fecilities
' ond other services. Spare purts ond supplies
Sub-section 91  Administretion building
92  Social depariment ( Locker-rooms, washing-
room ond cefeteria ) ond testing leboretory
93  Spore ports ond repeir materich, opereting
supplios ond opereting materials
Stert-up supplies
94 Corsviting Engineens’ site offices
95 Engineer's housing facilities,
96  Tromsportation fecilities,

Section 10 - Yesst Plont
Section 11 - Steffer Plont
Section 12 « Alternetives end oddende,

1,1.3. Design principles,
The present tender will cover ' he erection of a 2,000 metric toms
of beets per doy and up 1o & copacity of 300 metric tors of rew
cane sugoer per dey,
Moreover o yems! plent end ¢ secchercte molowues recovery will te
quoted o alternatives for velerizetion of molosses,

G

VSJXRLBB

5
4
F
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Inventories,
The factory will be designed with provision of all suitable means
for establishing accurately the processing inventories,

Weighing scales and weighing bridges will be supplies with the
necessary check weights, These weights have to be certified
exact weights,

Tonks hoppers and silos will be numbered ond groduated as far
s necessary for the inventories. Level indicators or meons for
measuring the level will be provided,

Suitoble means for establishing the input raw sugar ond beets as
well as the output refined sugar, molosses ond peliets will be pro~
vided, : ‘

Flexibility of the Plont.

Conceming the flexibility of the factory, the whole Plant must
be able to work good results between 50 and 100% of the reted

capocity,

Moreover, thmimdnbﬂcimmmuwillh&k
to work at W0 % of their reted capacity for allowing the buffer

effect of the bin above the beet slicen,

The diffusion installotion must be able to weork with good resuins to
hnmwbyﬁnmmm-emupcitybmm
ond 100% of the reted copacity,

The Contracior will indicate the loses ot 120% of the roted copo-
city,

hhwﬂwowkhhmm, the centrifugels
ond the driers, the Tendurer will indicete in its T » the peok
capecity based on individual equipment performance which he hes
mc«mmmwwdm%mwm.

1.2 PRODUCTS AND PRODUCTION CAPACITIES,

1.2.1,

W&m.

Ouring campuign,

* Refined leted suger fram been ( glittering cryetel ).
anmplbn

= Lime socchavete ( optionel )

= Doot molenses

= Yoms!{ options! )




‘ .2.2.

1.2.3,
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During yhe refinery period ( ol the year round except compaign )

- Refined gronulated suger from raw cane sugor and from beet
Sreffen-howe suger ( glittering crystals ),

- Cone molones.

= Yeast { optional ),

Doily output copucities.

During the beet compoign

« Refined grenviated suger :
the quantit; of suger corresponding to the trestment of 2,000
tors of beets per duy end to the sugor recovered in the Steffen

plent working at rated cepecity, With on averege polerization

i
4
8
i
{
7
g
5
:

ng
muh-u)cnmpﬁwﬂwtﬂ t/day ).
finished product for the Steffen Plent will be lime secche-
to 35% D,S. corresponding 10 the treatment of
Metric Tors of molenes per doy.
molesnes :
quentity of molenes corresponding te the treaiment of 2,000
tors of beets per dey ( sbout 140 tons per duy ot 82 Brix end
wm'().
« Yom! : ( optional )
one ton dry yeast ( 90% D, S, ) per dey under normal operetion
conditions and 1.3 ton dry yem! ( 90% D.S. ) per doy under
max imum overlood conditions,
Dwring ref irery poried,

1
§
:

i
2
:
8

4

-::in;dmume:
o/
-C-no:Lun
the corrasponding quantity to J00 Metric Tom rew cone suger
( obowt 15 1/duy )
- Yoms! :
some o8 during beet camgeign,
Products quality
Refined grenvieted suger shell swtisfy the following specificetion
- Polorizetion win 99,.9% of sugor
- Conductimetric aesh  max 0,012 g% of suger
= Moisture mex 0,03 g% of sugor
- Reducing sugon max 0,012 g% of sujar
- Geain size renging between 0.4 and | mm

- Colowr max 0,010 extinction




V.2.4,

Oried molassed pulp pellets,
Pulps will be normally molassed with cone sugar molasses stored
during the previous refinery period till the next beet campaign,

Beet molasses may olso be used for molassing pulps ( for instan-
ce during the fint compaign when not enough cane molosses will
be availeble ),

Maximum moisture content of the finished product : 10%
Molasses content : up to 30% of the finished product.

Lime soccharate,
The minimum apporent ' ' sacchorate purity * will be 90'with
input molasses at 60 apparent purity,

Beet molosses,

Apporent purity meximum : 60

The Brix of the molasses will be sufficient to allow for storage
over severe! months,

Cone molosses,

Apporent purity meximum ; 45

The Brix of the molasses will be sufficient to allow for storage up
o one yeor,

Youst
Dry boker's yeast ( minimum 90% D.S, )
Colowr : light beige,

Conditioning of finished products,

Refined suger

= 100% in jute bags of 100 Kg net weight ( or in paper bags depending
on locol conditions )

= 100% in cotton bags of 50 Kg net weight,

hhm::: o bogs ) of 50 (or in

- net
nmﬁﬁcwm)& weioht {orin poper

Yeost

= dry yeost 1 in 500 groms and 125 groms pockings
- wet yoss! ( sltemative ) : in 500 groms packing ( small percentage).

1.3  GUARANTEES,
' .3“ [ ]

Scope,
The tenderer sha!l fumish guarentess for :




1.3.2,

1.3.3.

- quality af final and intermediate products,

- throughput and output

- requirements of raw materials, utilities, chemicals, etc. ..,
- operating conditions

- maintenance

- efficiency

- waste matter treatment

- all other performance data,

for each machinery , equipment, etc,, .os required in accordance
with the General Specifications - chapters 3 to 8 - and each Sec-
tion as required in accordance with chapter 10 " Plant Specifica-
tiong"

All these items of guara tees shall be completed within the time
limit specified and not over the estimated price,

Should the customer as well as other Contractor (s) suffer damages
because of the delays in the preporation of the Site, the comple-

tion of the Works, or the preparation of start-up, etc,.., the res-
ponsible Contractor shall pay compensations.

Engineering and design,
The Contractor shall guarantee the basicengineering and planning
of each Plant,

The Contractor shall be responsible for and shall pay for ony alter-
nations caused in the Works of other Contractor (s) due to any dis-
crepancies, errors or omissions in drawings, data or other particu-
lars supplied by him to enable other Contractor (s) to complete their
portion of the Works regardless of wether or not such drawings or
particulars, or data have been approved by the Engineer ( consul-
tant ), The Engineer s used as to represent the consultant group
cooperating with the customer,

If any machinery or equipment is found to be incorrect in applica-
tion, capacity or materials of comstruction, such machinery or me-
terial shall be replaced by the Contractor at his own expense by
suitable machinery or materials to the satisfaction of the Engineer,
( comultant ),

Machinery and Equipment,

The Contractor shall guarantee that all machinery and equipment
supplied shall be in ascordance with chapters 4,5,6,7 and 8 and,
judged by B.S.S. or equivalent international stendards, shall be
of firstclass workmanship and materials, and that under normal
operating conditions at the Site, the macliinery and equipment
shall show no defect due to foulty design, materiols or workman-
ship throughout the period of guarantee's continuous operat ion,




1.3.4,

1.3.5.

e)

The Contractor shall also guarantee that all equipment are
of modern efficient design and that all equipment and ma-
te-ials are new and that no second-hand or repaired parts
are supplied,

Should the mac hinery and equipment supplied show defects
or fa:l short of their guarantee from the standpoint of main-
tenance and operation, the Contractor shall be responsible
to correct su ch faults completely at his own expense until
they are to the satisfaction of the Engineer.

Products, quality, capacity,

The quality of final and intermediate products specified in
article 1,2.3. shall be guaranteed, Should the products
fail to comply with the quality of the products specified,
the Contractor shall modify the equipment at his own ex-
pense until the quality is satisfactory to the specifications,

The guarantee figures of capacity for final and intermedia-
te produc ts ot each depo riment are shown in articles 1.3.5.,
1.3.6., and 1,3.7, If the gua rantee capocities are not
ottained, the Contractor shall either replace the machine-
ry and equipment with that of o larger capacity or make ad-
ditions or alterations in the instollations at his ow n expense

and re spomsability,

As to the consumption of raw materials, ouxiliory materials,
u.ilities, chemicals atc,,., the figures submitted by the
Tenderer under orticle 1,3.8, shall be cons idered s gua-
rontee figures, If the guarontee corsumptions are not attai-
ned, the Contractor shall be resporsible to moke odditions
or modifications in the installations a t his own expense,
untill they are sotisfied,

Plont performance dote during the beet compaign,

The Plont will be gua ronteed copoble to process 2,000 Me-
tric Tors of bee ts per 24 houns of the quality spec ified in
chopter 2, article 2,2.1, to produce the quantit y of refi-
ned sugar of the qual ity specified in ortic les 1,2.3. ond
1.2.4, herecbove, corresponding to the sugar content of
the beots abd to the sugar recovered in the Steffen plont
working ot rated copo city ond to the yislds given by the
Tenderer as requested hereunder ( article 1.3,7. )

The corresponding pulps of 2,000 tons bee ts per doy will
be molosed, dried and pelleted to meet the quality speci-
fied in articles 1.2.3, ond 1,2 .4, heresbo ve,

The corresponding quantity of molasses will be produced of
the quolity specified in article 1,2,3, here above.

The Steffen Plant will be guoranteed copo ble to process
65 Metric Tons of beet molosses of the qua lity specified
herecbove ond to produce the corresponding quantity of li-
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1.3.6.

1.3.7.

b)

c)

a)

b)

a)

me saccharate of the qua lity specified herecbove in article
1.2,3.

The yeast Plont will be guaranteed for a produ ction of one
ton dry yeast per 24 hours under normal operating conditions
ond 1.3 ton dry yeast per 24 hours under maximum overload

operat ing conditions of t he quality specified i n articles
1.2.3, and 1,2 .4, herecbove,

The dry unlooding and stocking equipment fa beets will be
guaronteed copable of 200 tons beets per hour,

The beet reception laboratory will be guaronteed copable of
determining tare and sugar content of 40 so~ples per hour,

The diffwion will be guo rantoed copable to run with good re-
sults, to be specified by 'he Tenderer, ot 50% capocity,

The refined sugar dispatching facilities will be guonrateed co-
poble of 600 bogs per hour,

Plont performance data during the refinery period,

The Plont will be gua renteed copoble to process 300 Metric
Torw of raw cane sugar per 24 hours of the quality specified
in cha pter 2 erticle 2.2.2. to produce the quantity of refined
sugor of the quelity specified in erticles 1,2,3, ond 1,2,4,
herecbove, corresponding to the yields guarenteed by the
Tenderer as requested hereunder ( erticle 1,3.7, ).

The corre sponding quentity of cone molosses will be produced
of the quality specified in article 1,2,3, heresbove,

This guerantee will be realized during the sec ond fi ve doys
test-run whilst the Plont is proceming raw cone sugo r @nd pro-
ducing the ity of refined suger as indicated in t he firnt
perogroph of erticle 1,3.6. herecbov e,

The iefined sugar dispetching facilite s will be guerenteed co-
poble of 600 bogs per hour ,

The re w sugor hendling fecilities will be guenretesd capab le
of piling 600 tore per 24 houn ona unpiling simuiteneowly
300 tors per 24 hours,

Yields,
The Tenderer will gua rantae the following ylelds end lomes, for
the performances during the beet campeign with rew materieh

as specified in orticle 2.2 and when produc ing finkshed produchs
o specified in anticle !.2 hombn.




1,3.9,

b)

c)

9)

- Molasse-sugur losses ( Sugar content in the molasses "¢ beet )
with our without Steffen Plant operation and for different
qualities of beet as specified in article 2,2

- The apparent purity of the lime saccharate
- The losses in the Steffen plant,

Yeast ( optional )
The tenderer will guanratee the yields and losses .

During the refinery period, the following yields and losses will
be guaranteed :

- Refined sugar yield on raw cane sugar the refined su gor being
of the quality specifiedin 1,2.3, ond 1,2,4, hereabove and
the raw sugar corresponding to the quality stated in article
2,2,

- Molosse-sugor losses ( sugar content in the molasses % raw su-
gor ) of the quality specified in orticle 1,2,3, hereabove,

Consumptions,

The Tenderer will gua nrotee during the beet compaign :

the fuel consum ption for the pulp drying plant

the steam consumption for the Steffen Plont,

the steam corsumption for the yeast plant, os well as other utili-
ties and moterials consumptions

the fuel consum pti on for proce ssing suger from beens excluding
the fuel corsumption for the lime kiln,

the consumption of products for the regeneration of t he decelci-
netion plants including replocement of resins,

During the refinery period, the following guorantees have to be
given ¢

comumplion of fuel for the rarsformation of row suger into refi-
ned sugor ot the rated cepocity of the Plent ( production of 285
tom of re fined suger per doy )

comumption of products for the regenerclion of the disc oloure-

tion plent in cluding replecement of resing ot the rated capecity
of 285 10rs of refined suger produced per day,

Check up on gusraniees,

Owring the beet campaign the following guarentees will be
chocked ot the same time during one mein test-run of seven

doys :




2)

iy
b o

1.3.5, arand b’
1.3.7.adend b
1.3.8, zi di and e)

During the heet compaign, the following guonratees will be
checked separately, ot the con tractor's request, during one
test, the duration of which will be determined in euch case,
by the Engineer,

103.5. ¢)
1.3.8, a) ond b)

During the refinery period, the following guaiantees will be
checked at the some time during the main test-rurs of 2 x 5 doys,
1.3.6, a)

1.3.7, ¢)

1.3,8, f) ond g)

During the refinery pericd, the following guarantees will be chec-
ked sepurately, at the contr actor's request, during one test, the
duration of which will be determined in each case by the Engineer,
1,3.8, b),

Modalities for guarontee test-rum,

Main testerun during the best! compaign

= the copocity of 2000 tors of beets per day will be measured nn
the comettes weighing scoles,

The beet toils will be weighed together with the cossettes,

- o tolerance of up 10 1% will be accounted for the cossettes
wiiyh‘ﬂg scoles,

- the eccuracy of the cossettes weighing scales will be controlled
et the begin and at the end of the test-run and, on request of
the Engineer ot any time during the test-run, A corredion factor
will be established ond ihe indicoted weights will be corrested
by thet factor,

« the time spent foi chacking the accuracy of the cossettes wei-
ghing scales during the mst=run will be deducted fo. the control
of the capacity performance, The necessary equipment for chec~
king the occuracy of the cossettes weighing scales will be sup~
plied ond installed,

Sugor input deternination,

The cossettes somples will be taken with core and at rondom so o8

to represent a3 much as possible an average somple of the toml ‘
amoun! of beets entered into the factory including the tails,




J)

4)

5)
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In principle, one sample will be taken every hour and this

sample will be used for :

- the dugar content determination according to the hot diges-
tion method, or by any other method proposed by the Tende-
rer ond occepted by the Engineer,

- for the purity determination of the pressed juice obtained
from this sample,

- the purity will be established from polarization of the pres-
sed juice and from the refractometric Brix,

- the sugar input and white yield coming from the Steffen Plant
will be established bye the weight and polarization of the mo-
losses introduced in the Steffen Plant, the Steffen Plant los~
ses and the saccharate purity, The mean average of the ana-
lysis over the seven days test-run will be admitted as basis for
establishing the quantity of sugar input in the Plant as well
os for the quontity of molasse-sugar to be produced.

Sugar output determin ations,

The refined sugar will be weighed with an cccuracy of 1/,
(1/1000), The bogs produced during the seven days test-run will
be stored seporately and carefully so as to allow for eosy coun-
ting, Inventories of circulation sugor will be estublished ot the
beginning and at the end of the test-run, A tolerance of 5% on
the difference of circulation-sugar between the baginning and the
end inventories will be accounted for,

Molasse-Sugor determ ination,

The determination of the quantity of molasses produced will be
done by wieghing or measuring before main storoge tanks,

The precision required for the determination of tha weight of mo-
losses produced is + 1% ( 1/100 ).

Sugor quality determination,

- Polatization : conventional method

= Reducing sugan : this determ ination will be done according to
the method of " Knight ond Allen " described in ¥ ICUMSA me-
thods of sugar onalysis * Elsevier 19464,
The reference groph will be established using pure sucrose to
whi ch known quantities of reducing sugar are added under the
form of glucose p.a.
The pure sucrose will be obtoined by alcoholic precipitation
( ethylic alcohol ) from a refined sugar solution,
The precipitate is washed with alcohol and dried for 2 hours ot
60°C in a vacuum drying cupboard.




- 44 -

- Moisture : this determination will be done by drying for ore
hour in an ordinary dr/ing cupooord at 105°C o somple of

100 g of sugor placed in a " Petri " disk of 10 cm diometer,
- Ash : the ash content will be determined b, meosuring the
alectricel conductivity at 20°C of a solution containing 59

% ml,

For the description of the method refer to " ICUMSA methods
of sugar analysis * Elsevier, 1964, but with the following pre-
cisions :

- the woter used for preparing the solution of suger will
have o conductivity inferior to 2 Sem-1,

- the mding will be corrected on account of the woter
wed by substracting 0.9 of the value registered for the
wetler,

« the ssh content will deducted from the conductivity by
the following reletion : g ash%g - corrected conducti-
vity Sem-l x 18,10-4,

= Colewr : the colow will be memured by the extinction of @ s~
gor solution containing 54 g % m! wing @ * Longe * colerime-

tor withe G.B, 5 filer of | mm thicknem end with 34 mmeelh,

Osscription of the method * Zucker-techniker Taschenbuch *

Tvh adition 1988, p 187-188,

The resvit will be given by the extinclion directly reod on the

opparatun,
« Graln size 1 the grein size will be determined by the methed
of * Power * ducribed in " 1ZUMSA method of Suger enshek”
!W; ‘m; '”i
The fellowing series of screems will be wed :
Mesh : 26 oporing : 1,0 mm
Mash ;: 64 opening : 0,75 mm
! vash : 100 opening : 0,60 »m
Mash : 120 wpoening : 0.54 mm
Maorh : 196 oponing : 0.4 mm
Mesh : 256 opening : 0.385 mm

Serooning will last for § minutes,

The resuits have to satisly to the fellow .ag requiremenn |
MA, : bstwoen 0.6 and 0,8 mm

C.V., : less thon 25,0

Moreover the quuntity of sugor poning through the 256 mash
scroon wiit be inferior to 1% of the ol




6)

"Seccharote purity” detemingtion.

The apporent purity of the soccharate nilk will be established
by direct polarization ond refroctometric Brix determination
on the carbonated a~d filtered saccharate solution.,

Main Tesi-rums during the refinery period.
Twe main test-runs will be run ond will have o duratiorn. of fi-

ve days each,

- the rew sugor will be weighed on a weighing scale with an
occwrecy of 2° /.. ( 2/1000 ),

- this weighing scole will be checked before and at the end
of the test-run ond, on request of the Engineer ut any time
during the test-run, A correstion foctor will be estallished
and the indicoted w eights will be corrected by that factor,

= the time spent for checking the weighing scole during ‘he
test-run will be deducted by the control of the capacity per-

formencs .

- oquipment for checking the weighing scale
will be led,

Sugor input detemmination,

The re.. somples will be teken with care end ot rendom so
o reprasont @ much as pomsible on average somple of the to-
tol enount of rew sugor intrady ced in the Plant,

Ir is suggested to celculate the white yield and authorized mo-
lasse super yleld acconding te the following formuloe :

Y= Pol-(D.5. - Pol)n g3 - 1L
M.S. = (0.5, - Pol ) x g3

in which :

Y = White Yield percent welght of raw sugor

Pol = Direct polarizetion of row sugor

D.5. = Dry substonce of row sgor

L = Unde*ermined lowes % weight row sugar

MS, = z0d molame-sugar % welight of raw sugar,

for the sugor input from the Steffen Plont the same procedure
will be followsd as during beet compaign,




3)  Sugar output detemination,
Some as during beet campoign,

Inventories of circulotion sugar will be established ot the
beginning and ot the end of each test-run,

A tolerance of 5% on the difference of circulation sugor bet-
~een the beginning ond the end inventories will be accounted
for,

4) Molasse-Sugar determination,
Sume os during the beet compolign,

5) Sugar quality determination.
Some os during beet campoign,

General remork,

All the equipment necessory for the control of the a/m guarantees has to be
supplied and imtalled if required,

The equipment will remain the property of the fodory,

1.4 EXIiENT OF CONTRACTS :

1.4,1, Scope,

The Countracts comprise the design ond drafting of the zivil enginee~
ring works, the contruction, the monufocture, impecticn, testing,
packing, shipping, tronsportation, insurance, delivery on <ite, unloo-
ding, erection, Site testing, putting into normal operation, training
and submitting of documents, informatior, drawings, reports, catalo-
gues for spare purts, efc.., for the whole Plant,

They comprise, also, the provision for all lobour, materiols, field
equipment, te mporary works and everything whether of temporary or
permanent nature ( including the storoge thereo! ) requited in ond for
such construction protection, completion and maintenance, imsofar os
the necessity for providing the some is specified in, or can be reasona-~
bly inferred from the Contract Documents,

The factory shall only supply the following :

- The Site an1access facilities in the conditions as they are.

- The personnd! necessary to be troined in lraq ond abrood and the
personnel required for strat-up of each Plont os well os the ex-
penses for the above,

- The raw mcterials { sugar beets, row sugar, fuel, limestone, mo-
lasses as specified in article 1,21 - Contractual Terms,




1.4,2,

- Chemicals and all other requirements ( i-cluding peckings any
nther materials necessary to import for the aperation of thi-
Plont ) that must be supplied by the as specified inarti-
cle 1,21 - Contractual Terms, These chemicals and the o'her
requirements are to be specified in detail by the Tenderers and
confirmed by the Contractor six mo *ths before the completion
of the factory, both as regards quality and quantiiy,

Its is the Contractor's obligation to deliver to the customer the com-
plete work of the whole Plant in its complete required operation
form,

Extent,

Unless otherwise specified in the Contract Documents, the Works
within the limit of the Sugar Plant shall be executed at the Contrac-
tor's own responsability, Each Contractor shall pay special attention
to the connection points between works done by himself and another
contrator , as to any default or discreponcy,

Site preporation and temporary Works,

The Contractor No, 1 shall have to prepure the ground works for the
Site and the temporary works so that all Contractor (s) can carry out
their Works sufficiently, At rhe site preparatica, each Contractor shall
have to endeavour 1o minimize the corstruction of temporary facilities
a for os possible,

Specificotions for Site preperation ond temporory Works ore laid down
in chopter 3 " Special corditions of Cuntract ®,

Co~ordination,

Eoch Contractor shall carry out his respective work in good faith wi-
thout cowing inconvenience to the other ond shall be resporsible for
co-operating between themselves in order ‘0 erect, comtruct and ope-
rate the whole Plant without any diffizulty,

Shoul the other Contractor (s) suffer domages due to uny delay, poor

planning, incomplete operation etc,.. caused by other Contractor,

that Contractor shall take the liobility for such domoages at his own "
cost,

Contractors no, 2 ond 3 shall co-operate with Contracter No, 1.

At the time of Tender, if there exists any overlap or duplication omong
:::: Tender, the Engineer shall have the right to adjust the scope of
Tender,

The detailed extent to be executed by each Contractor shall be in ac-
cordance with chapter 10 " Plant Specifications *,




1.4.3.
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The Extent of Contract No,| is as follows :

the sugor beeh processing depertment

the row suger oceming deportment

the molassed pulp drying plant

the general services, power and administration depariments
the facilities for the Engineer's steff,

specified in chopter 10 - " Plar Specifications *

- the treatment of soccharrie milk

The extent of Contract No.2 is as follows : ( optional )

- the dry bokery yeost depaitment,
specified in chapter 10

The extent of Contract No,3 is as follows : ( optional )

- the sugar recovery plant from beet molesses,
specified in cnapter 10

t ¢ ¢t &

Engineering,

The engineering design work end other engineering services 1o be cer-
ried out by the Contactor shall include complete plenning, calcule-
tion and design for the erection of the extention of the Suger Plent,
Such plonning, calculation end devign must be spproved by the Engi-
neer ond meet the setisfaction of The Contractor mat beer in mind the
safety of the workers, the prevention of eccidents comed defects in mo-
chinery and equipment and that the engineering shol! be rational ond
sconomical so that the Plan! can be operated ond maintained without
difficulty,

The Contractor sholl prepare and submit all information, drawings sche-
dules, lists, document, reports, spare porh lists ond cotalogues, etc,..
required during yhe progrem of the Works stated in the Cootract Docu-
ments or requested by the Engineer, The Contractor shell also be obliged
to submit all operation imtructions, maintenance instructions, final dre-
wings and other documents required for the complete operation and main-
tenance of the Plont,

Machinery and equipment,

The Contractor shall fumnish all machinery ond equipment required for the
whole Plant complete in every respect, readv for operation in accor-
donce with the technical specifications including cll special tools ne-
cessary for servicing and maintenance,




The quality of the machinery and equipment supplied by the Contrac-
tor shall satisfy the specifications shown in the Contract Documents
for executior of the Works, For each rotating machine such as pumps
compressons, blowers, etc, ., suitabl® number ond copacity of stand-
by shell be supplied,

The numbe: and the capacity of the stand-by shall be specified by the
Tendere:,

If the Contractr wishes to make substitution for the machinery and
equipment during the progress of the Works, he shall submit full de-
tnils ond reasons for such substitution to the Engineer - in writting
fer approval, ond the decision of the Engineer shall be final,

Flow sheets, equipments layout, equipment lists, etc, .. shall be
supplied, All machinery and equipment required for the complete
erection, operation ond maintenance of the whole Plant sholl be in-
cluded ond corsidered.

1.4,5, Trorsportation, packing, ond shipping,

The Contractor shall moke all necessary arrangements for the delivery
of machinery, equipment ond oll other materials to the Plant Site ond
shall bear oll the cos? as of shipping imurance ond handling cost in-
volved in bringing the machinery ond equipment etc, ., to the Plant
Sive,

The Contractor shall be resporsible dor determining the best way to

ship the mechinery, equipment and motericls etc, .. to ossure thot they

rﬂ" ot the Site in accordonce with the schedule set forth in article
.6

The Contractor shall pack the machinery and equipment in such a man-
ner adequale to protecting them agoiret weather end domaoge while in
tromit,

The Contractor shall be resporsible to replace missing or domaged parts
ot his own cost or to repoir them in such a way that the erection and
start=up shell not thereby be delayed or incomplete,

On arrival ot the Site, the Contractor shall place the machinery, equip-
ment ond materials for storage in orecs designated by the Engineer,

The Contractor shall be resporsible for the proper storage of any machi~
nery , equipment, materiols etc,,. delivered to the Site,

1.4.6. Civil enginesring works - Buildings,

The Contracter shall be resporsible for the complete studies ond drof-
ting ond the construction of the civil engineering works ond buildings,




1.4.7,

The Contractor shal! supply all the necessary skilled arl onskilled
labour ond supervisior tor the construction works, The Contactor
shall provide all tools, machines etc. .. as required for the cons=
truction works,

Erection and installation,

The Contractor shall be responsible for the complete erection and
installation of all machinery and equipmen. for the complete Plant,

The Contractor shall supply all the necessary skilled and umkilled
labour and supervision for the erection of the machinery and equip-
ment. The Contractor shall provide all tools, welding apparatus, ma=
chine tools, mobile equipnients etc.., @3 required for the erection
and installation of the machinery and equipment, The Contractor
shall supply al! sca‘folding, framing and the like required to install
the mochinery ond equipment,

The Contractor shall provide all cranes, trucks, tractors and any and
oll other mobile erection equipment required for the erection and ins=~
tallation of the machinery and equipment

The Contractor shall supply all supplies ond services such as water,
power, compressed air, lighting, office facilities, telephone connec~
tions, stores facilities etc. .. that he requires ot the Plont Site, as
defined in - Special Conditions of Contract = Contractual Terms, and
in Plant Specifications.

The Contractor shall provide protection for machinery, equipment and
materials prior to and during installation at all places,

The Contractor shall make known to the Engineer what openings he requi-
res in the buildings and structures in order to carry out the erection and
installation of the equipment, If the Contractordesires different or ad-
ditional openings at a latter date in buildings, structures or civil
construction that have already been completed, the Contractor shall
make such openings at his own expense and repair the openings at his
own cost,

If ofter the buildings or foundations are completed, the Contractor

wishes to moke changes, the Contractor shall make the necessary correc-
tions to the buildings and foundations at his own cost after approval

of the Engineer,

\When a piece of machinery or equipment cr a system hos been comple-
tely checked to see that it is under operctirg condition and all tests
that are required according to the applicable codes and the Technical
Specifications have been made and the machinery and equipnent have
passed all the tests and test certificates have been signed by the Engi-
neer, the Contrartor shall clean up and protect the Plant buildings and
all machinery, equipment ond materials and shall remove all scaffol-
dirg, eqipment tools, materials and other facilities used for the erec-
tion of the machinery and equipment so as to be ready for run-test at
ary bime,




1.4,.8, Inspection ond testing,

The Contractor shall carry out all tests of the machinery, equipment
ond materials required by the codes and standords mentioned in the
Contract Documents o- equivalent ones if decided so upon signing
the contract particulorly those mentioned in chapters 3,4,5,6,7 ond
8.

In oddition, the Contractor shall also carry out all trials and tests that
are normal in practice and under some special circumstances where
there is some question as to the quality or suitability of a piece of ma-
chinery or equipment, The Contrac:or shall abo corry out additional
tests in accordance with the instructions of the Engineer,

If Codes and testing proceduras ore other than those referred to in the
Contract Documents, they shail be of the nearest equivalent codes ond
testing procedures,

The customer, the Engineer or the Inspacting Authority shall have the
right to inspect any machinery, equipment or material being supplied
by the Contractor ; they shall have free accen to the Contreztor's pre-
mises, ond shall have, ot all recsoneble times, the power to impect
and examine the materials ond workmenship of the machine. y ond equip-
ment being monvioctured,

Whether impection is corried out at the premises of the Contrector of
of any other manvfecturer, the Contrecior shell provide ell personnel,
lobour, moterigls, electricity, fuel, water, epporetuses and instruments
as mony reasoncbly be demanded to cerry out such tests as required

by the Engineer or the lmpecting Authority,

The Contractor shall give notice thet eny mo'eriel or equipment is ready
for inspaction o testing ot the place of manviacturing at least three (3)
weeks before the test is corried out, and the Engineer shall decide whe-
ther he is 1o attend such inspection or testing persanally or to send the
Inspecting Authority,

In case the Engineer or the Inspecting Authority does not attend the
inspection, the Contractor shall carry out irspection by himse!f and the
Contractor shall forward to the Engineer (7) certified copies of all ire-
pection reports,

The Contractor shall also supply the Engineer with the anclysis end tesh
of oll materials of construction prior 10 the monufacture of the machine-
¢y ond equipsment of the en:ire Works,

Before any .T!‘M is packed for shipment, it sholl hobe to be im-
pected and all neccessary tests shall hobe to be carried out, Such tests

cartied out before shipment shall not in eny way relieve the Contractor
of completing satisfactory Site tests ond shell not in any way reliove
him of this other obligations,




1.4.9.

If any special loboratory tests or analysis ore required by the Engi-
nees or the Inmspecting Authority, the Contractor shall bear the costs
of such tests ond analysis,

All machiner,, equipment and materials delivered to the Site shall
be checked and tested before erection under Contractor's respoma-
bilitv and at his own expense,

Before run-rest, the Contractor shall corry out all the mechonicel
and electrical tests of machinery and equipment, pipe-line, electri-
col systems ond imtrumentation as called for by the applicable codesn
the Contract Documents, or as requested by the Engineer,

When all the equipment ond systems of the Plant have veen irgtalied
ond tests completed, the Plant shell be ready for stret-up,

Any spore ports, repair materials, operating materiols etc, .. comu-
med before the issuance of the P A, C, shull be replaced immediate-
ly an all spare ports, repair materials, operating supplies, operating
materials etc. .. required shall be ready at the Site to be handed over
to the customer before start-up,

The customer shall have the right to own all products produced in the
Plent before the issuonce of Provisional Acceptence Certificate,

Supervision of operation and meintenance,

Once the works are deemed readu for start-up, the Contractor shall be
resporsible for the start-up and for running the period of guarontee,

The Contractor shall supply a teem of skilled technical manogement
and operating persone! 10 guide ond assist the custome. 's qualified
workers from the sicrt-up to the end of the period of guarentes,

During the period of run-tests and during the period of guarantee, the
operators and technical and management staff supplied by the Contrac-
tor will train the customers Plant operating steff end workers,

The Contractor shall supply the customer with the nomes of the techni-
cal management and operating staff to be provided Ly him for the run-
test, stort-up and supervision of operation and meintenance with sum-
mary Jescription of their experiences,

The customer shall have the right to reject the personnel who, in the
opinion of the customer do not have sufficient qualifications,

Should , for any reasons, power, raw materials, water or other ma-
terials not be aviclable for the Contractor's use ot the time of the
start-up by the resporsibility of other Contractor (3) resulting in the
delay of the stort-up, other Contractor (s) concerned shall ke ar tne
extra expense orising from such o delay in the start-up period,




1,410

Ornce the successful period of guaror.tee hos beer carried . o
the Final Acceptance Certificate has beer issued, the cos' of ary
further supervision of operation thar may be deemed neces 1 y shal!
be bor e by the customer,

The Contra_tor shall provide assistance ond guidance required at
the time of pericdical overhoul and repoir during the whole period
from the commencement of the Cont-act until the issuance of the
Final Acceptunce Certificote,

For accidents, occuring after the issuance of the Final Acceptance
Certificate and upon request by the customer, the Contractor is obli-
god to repuir such domages ot reasonable price,

Penonne! plan ond treining,

The Contractor shell supply @ personnel plan required for the com-
plete operation of the whole Plant and shall receive the approvel

of the customer ( with the opinion of the Engineer ),

When the custemer epproves the personnel plen and wishes to adopt
the personnel plen, the Contractor shall trein the personrel in eccor-
dence with the plen, ieking into corsideration the experience olready
ocquired by the pensornel of the present Sugor Fectory,

The Contracter shall give thorough treining in the operation end mein-
tenance of the equipment supplied by ham, 1o his own local lebour
ond to the velf deigneted by the steff dunignated by the customer to
leter ond meintein such equipment,

Such training shall be ergenized by the Contracter under the supervi-
sicn of the Enginser end shell be performed by qualified penonnel,

The Engineer is euthorized 1o enter freely into the treining site in the
country or ebroad o supervise end 1o inspect treining conditions, if
necenary, end the Contrector shall make all required errengements for
the purpxe,

The training progrom sholl include the training of operating persannel
‘esters, end laboratory contrel techniciem end maintenance person-
nel,

in the case of the persornel destined for training as the Plan! operaters
the Contracter shell errange 1o place such persennel in suitable posi-
tions in plants then curently in operetion where such personnel will
learn the arministretive end opereting techniques and ecquire skill
required in operating @ plent,
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1.4.11
a)

b)

In the case of personnel destined for training in the maintenance
of the equipment supplied by the Contractor, the Contractor shall
arrange to place such personnel in the shops manufacturing the
equipment being supplied by the Contractor,

The training of personnel outside shall continue until the installa-
tion of major equipment begins at the Plant Site. At this time, the
operating and maintenance personnel working abroad skall return

for further traininy at the Plant Site during the installation of equip-
ment,

Training at the Plant Site shall start with the beginring of erection
of major equipment and shall include not only the further training of
personnel that was sent abroad, but also the training of the entire
staff engaged by the customer to operate the Plant. Training shall
continue throughout the period of site testing and until the end of the
period of supervision of operations.

The contractor shall co-operate with the customer for the operation
and maintenance of the Plant even after the issuance of F,A.C, if
requested by the customer. In this case, a separate contract shall be
made betwsen the customer and the Contractor for an appropriate price,

The Tenderer shall ubmit a personnel plan for all required training in

the country or abroad and estimated expenses required for the respective
training,

All expenses involved in the training of personnel abroad such as those
incurred by their travel, their living and other allowances, the cost of
speciol training course, the cost of training them in actually working
plants etc, ., shall be borne by the Contractor,

Other obligations,

The Contractor shall carry out all other obligations as specified in Con-
tractual terms, such as the bank -eference, establishment of the Con-
tractor's office at the Site and provision of translators, insurance of
Works, care of the Works etc. .. and all other obligations to deliver to
the customer the complete Works of the whole Plant perfectly in wor~
king order as required by the Contract,

Supply of equipment,

The Contractor will consider in supplying equipment to use standards
corresponding to the standards used for the present Sugar Factory (DIN
standards ),
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1.5 ACCOMPANYING DOCUMENTS.

1.5.1, Scope,

Each Tender shall be accompanied by the following documents in
four (4) copies ( original + three (3) typewritten copies )

Each set should be put in separaie sealed envelope,

The documents specified in article 1.4 - Contractual Terms
The lists and lay-out " Field equipment - Facilities "

The data required for Temporary Works - Contractual Terms
The schedules of Prices

The machinery and equipment list and specifications

The Plant performances and guarantees

The informative documents, drawings and calculations
The Time Schedule - chapter 1

The information and lists
Codes and Standards

The method ob submission shall strictly follow that designated in the
Contractual Terms, If this information is not complete or when the

contents do not meet said requirements, the Tender shall not be consi~-
dered,

When the contents of the Tender do not comply with the stated in the
Technical Specifications, a covering letter describing the discrepancy
and giving reasons therefore, no matter how little the: differences are
in the process , schedule, mechanical specification etc, .. sholl ac-
company the Tender, Those cantents not given in the covering letter
shall be considered a1.d treated as those specified in the Contract Do-
cuments,

The Tender and all accompanying documents shall be in English ond
shall be signed by a responsible of the Tenderer's staff, Other docu-
ments which the Tenderer deems necessary for evaluation of his Ten-
der shall also be submitted,

When tendering for two (2) or more contracts and when evaluation
may be made separately for each contract, the Tenderer shall sub-
mit his Tender and accompanying documents for each contract sepo-
rately and when evaluation must be made together for all contracts
tendered, the Tenderer shall submit said documents together,

ALTERNATIVES TO MACHINERY AND EQUISMENT, BUILDING,
ETC..., WHICH MAY BE STATED IN EACH ARTICLE SHALL BE IN
CAPITAL LETTER,
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1.6 TIME LIMIT,
1,6.1, General,

The Contractor shall strictly observe the time limits,
Works of this project shall commence from the date of the noti.e to
proceed with the Works,

The Tenderer shall prepare in compliance with this time limit given
above, o detailed time schedule,

This document shall include a de'ciled Time Schedule for each sub-
section of ‘he faciory and for each category of supply , the duration
anticipated for each of the following stages :

-  Studies and engineering,

- Execution of the supplies at the Contractor's and/or the Sub-con-
tractors' workshops,

~  Transportation of the equipment to the Site,

- Civil engineering works : Site preparation, earth works, concrete
works, structural works, sewerage system, painting etc. ..

- Execution of the equipment

- Tests without load

= Doate of start-up

- Doate of putting into vperation i

- Run-tests

- Period of stoppage of the existing installations,

The hereabove mentioned document shall of course be in accordonce
with the project period of construction and the scheduled date of com-
pletion suggested by the customer,

The Engineer may, in relation to other Contractor (s) or other reasons,
order to moke adjustments or alterations in the above Time Schedule when
necessary,

The Tenderer of Contract No,2 and No,3 shall submit to the Engineer
the desired data as well as the required number and quantity of utilities,
Site preparation, temporary works, etc,,, which are necessary for the
construction works so that Contractor No, 1 shall be drawn up with due
consideration given to the desires of other Contractor (s) regarding the
utilities, Site preparation, temporary works, etc,,, required for the
construction Works,

AN B

The time limit for necessary preparations which may have to be made by
other Contractor (s) or data which may have to be obtained from others 1
in order to boserve the time schedule, shcll be clearly stated, The com- “
pletion data for the preparation of .Jata that are to be supplied for

other Contractor (s) shall also be clearly stated,




1.6.2.

a)

Contractor No.1 shall clearly state the date when Contractors No, 2
and No.3 can commence work at Site and shall inform the Engineer ac-
cordingly,

The date of the putting into operation will be subject for penalities
for delay,

Engineering,
The Contractor shall submit :

Process and service flow sheets, materials balance sheets, general
layout, drawings and wiring diagrams incorporating the equipment
for the approval of the Engineer within three (3) montks from the
day of the signing of the Contract,

Outline dimension drawings and specifications of all major and stan-
dard equipment elements, within eight (8) months from the day of the
signing of the Contract,

All other engineering drawings, lists, bills of materials and specifica-
tions within ten (10) months from the day of the siging of the Contract,

All lists of spare parts and repair materials with description and tech-
nical specifications and all manuals, etc. .. within fourteen (14 )
months from the day of the signing of the Contract,

All lists od operating suppliaes , operating materiais and start-up supplies,
within twelve months ( 12 ) from the day of the signing of the Contract,

All other documents deemed necessary shall also be submitted according
to the afore-mentioned time limit and shall be amply in time for sub-
mission,




3. SUGAR TECHNOLOGY

TECHNICAL DATA FOR PLANT SPECIFICATIONS.

1. ENGINEERING DATA,

As a general rule, the equipment will be simple and of best quality in
order to insure safety of operation and minimizing the danger of break-
downs and the maintenance works,

This involves the use of high quality or stainless steels wherever needed,
the introduction of safety coulpings ( f.i, hydroflow ) where the moving
parts are not sufficiently protected by electrical means : the choice of
equipment ( pumps, valves ) with replacable weoring parts insiead of nee-
ding specialized machining of damaged parts : the adaptation of the sugar
factory's workshop's equipments to the maintenance works which will have
to be done all by the factory itself,

The maintenance works will also be facilitated by a good accessibility of
the equipment and by the installation of lifting equipment, cranes, a.s.o.

All elevators chains will be of marine type with surface treatment harde-
ning : belt conveyors will be supplied iwth synthetic belts ( PVC or simi-
lar ) with imputrescible core, self-centring rollers, scraping, devices, with
stadardized driving system and low speed : shape of tanks will be designed so
as to avoid stagnation of fermentiscible products overflows of sugar containing
tanks will never be connected directly to the sewers bur through inspection
tunnels,

The number of equipment will be reduced to o minimum in view of reduction of
maintenance works ; by-passes will be foreseen wherever possible, however the
necessary stadby equipment will be installed,

2, ACCESSORIES.

All equipments will be supplied complete with :

- columns, framework, gargways, stairs,

- piping, valves,

- the necessary transmissions, coupling, motors and standardized gear-
boxes,

- and all usual fittings,

Sub-section 00 : Beet reception

The beets will be delivered to the factory by road. Lorries loaded with beets
are then weighed at the entrance of the plont,

Samples of + 20 Kgs are taken. Their percentage of earth and the sugar con-
tent is detemmined in the beet reception building,




- 59 -

The number of the samples is determined supposing an average load of 5
tons per vehicle,

In order to ensure a factory working capacity of 2,000 tons of beets per
day, the factory must receive 7 x 2,000 tons in 6 days or 2,340 t, per
day.

On the basis that the reception will work 12 hours a day and considering
that the reception capacity should be 130% of the nominal capacity of
the factory, in order to toke into account traffic irregularities, the ins-
rallations should therefore be able of receiving 2340 1309% = 250 tons

per hour and 50 samples per hour.

All the beets will be sent to the silos in such a manner as to ensure a re-
gulat rotation of the stock,

In the case of o breakdown of the stocking equipment or by necessity if the
beets are deteriora’2d, the beets arriving ot thu reception will have the
possibility of feeding the factory directly at the rate or 100 tons per hour.

The beets storoge capocity must not exceed the factory's maximum slicing
rate for 2 days because of climatic conditions,

However the proposed installation can easily be extended should it be ne-
cessary when extending the capacity of the factory.

Sheltering of the beet silo by o roof in order to avoid direct sunshine on the
beets shall be quoted as alternative proposal.

Ventilation of the beet silos quoted as an alterna:ive proposal,

A beet washer with high pressure sproys will be installed.

This washing must proceed very fast to avoid sugor diffusion in the wash
water,

Before washing the beets are separated from weeds and stones in o special
flume,

Tails will be recovered from the waters ond ofter stone and trashseparation
in separate tails washer they will join the washed beets to the slicers.
Greot care must be taken to seporate the most organic matter from the wa-
rers as this will lower the' olution in the return waters,

Waoter for washing the beefs must be filtered retum waters taken back from
the settling pans after clorination,

i The beet slicers must supply the diffuser with @ constant supply of good qua=

i lity slices corresponding to the oroduction rate imposed on the factory,
Normnal production : 85 tors of slices/hour,

‘ The cossette weighing machine will adjust outomatically the rotation speed of
% the slicers,
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The Tenderes will take into account the fibrous quality of the bee's,
The attention is drawn to the fact that the beets are sometimes softened
by high temperatures and that bridging occurs easily in the slicers bin,

Practical running time of a slicer before changing or cleaning the kni-
ves can be sometimes no more than 1 hour,

Practical cleaning time for one slicer : 20 minutes,

Accessories : knife-bloks, bolts, screens, ...

knife washing tank, special tools, ..

Chutes for slicers provided in stainless steel.,

Slicers must have outomatic knive blowing either wtea.n or air,

Sub-secticn 06 : Diffusion,

- e i o o ot i Ay o o o o

Sugar extraction from the scalded cossettes is achieved in a continuous
diffusion complet with automatic regulation and control,

Due 1o the extremely high fibre content of the beets, the slices might
be of bod and variable quality,

It is expected that the plant will not operate at full capacity durin; the
first years, Consequently, the diffuser must be able to operate wirh gua-
ranteed results at any capacity between 50% and 120% of the nominal
output,

Due to the expected coarse cossettes, the installation must be desigried
for 130% draft,

The pulp press waters reintroduced in the diffuser,

The diffuser will be fed by only one water ( press water plus complemen-
tary water ), The feed water will acidified to run the diffusion ot 6 p.H,
Special attention for avoiding infection in the diffuser.
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The wet pulp from the diffuser will be pressed in high dry substance pres-
ses, This dry substance has to be 20 or 22%,
Attention is drawn to the difficulty to press the pulps obtained from fibrous

beets,
Main parts of presses must be in stainless steel resisting to corrosion of low
pH.

” Reference will be given to band conveyors to transport wet and pressed
pulp.

Water recovered from the pressed pulp must be screened before going back
to the diffuser,

B




Subzsection 08 : Pulp drying.
From pressed pulp at 20-20% D.S, dried pulp is produced with 90% M.S.
Addition ot molasses has to be made before drying ( up to 25% ).
Pelleting, All dried molassed pulps to be pelleted, Large storage must
be provided for storing the dried molassed pulp pellets,
Drier with fuel oil fired funoce,
Alternative proposal : The drying station must be able to dry green fod-
der ( Tucerne or grass ) in the off season . ..lso bagged as pellets bur wi~
thout mclasses,

Sub-section 10 - Lime kiln.
The lime kiln will be fuel oil fired, The capacity of the lime kiln to be
sufficient to allow measured in the main defecated juice,
The guaranteed CO2 concentration will be a minimum of 28% CC2 in
the gas,
Highest quality fire bricks will be used to reduce maintenance to a mi-
nimum,

Sub-section 11 - Preparation of milk of lime,
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This is not strictly necessary when a saccharate plant is intalled,
However the risks involved justify this supplementary installation,
A-stomatic density regulation for milk of lime must be supplied.
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Water ring gas pumps.

The CO2 gas concentration will oniy be 28%,

The construction materials will be chosen keeping in mind that the gas
contains sulphur compounds. For the some reason the tanks and other
materials in contact with the CO2 gas will be treated with a protecti-
ve coating,

As boiler flue gasses have to be used for the refinery period, this gas
hos also to be washed,

Sub-section 13 : Raw juice treatment.
The juice drawn off the continuous diffuser will be prelimeyid in a pro-
gressive way at a temperature of 72 during about 20 minutes,
The prelimifbt will be chosen in order to ensure the progressive increa-
se in alkalinity,
The juice is the refreated and sent to the main liming at 86°C,
Different juice purificotions are existing : having to deal with low pu-
rities the best purification i§ when high alkalinity are avoid before
the main bulk of impurities is taken out of the juice, ( for ex, the
Novisad or the R, T, purification ),




Sub-section 14 : First sta_e carbonation and filtroiion,

The limed juice will be carbonated in @ continuous carbonation plant
by CO2 bubbling in the limed juice in order to precipitate as calcium
carbonate the lime introduced,

The gas distributors will be adopted to the CO2 as obtained from the oil
fired lime kiln,

Performance : The efficiency of the gas distributors and the absorption
of the CO2 in the tanks must be sufficient so taht the lime kiln can
operate without having to draw off excess lime,

lhe efficiency will reach @ minimum of 65%,

The formed precipitate will be separated in the special thickening filters
in order to obtain a gond clarified juice and on the ct'er side a thick slurry
of precipitate,

This thick slurry is filtered on mechanized press filters,

The cake will be desweetened by methodical water washing on these fil-
ters, the desugarising water will be used for the milk of lime preparation,

The cake with high dry matter content will be transported by belt conveyors
to the cake storage area,

The continuous carbonation plant is also used during the refinsry period,
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The first filtered juice ‘rom the thickening filters will receive a further
slight addition of milk of lime,

This limed juice will be also carbonated in the second carbonation and
after a ce:tain retention time in a decarbonation tank will be filtered on
complete automatic filters,

The conesponding muds will be mixed with the first carbonation muddy juice
and desweetened on press-filters,

This second stage will be also in use during the refinery period.,

Sub-section 16 : Thinjuice decalcification,
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A decalcification of the juice by ion exchanging resins will remove the
lime salts for preventing scale in the evaporation tubes.
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The dJecalcification of the thin juice by ion exchanging resins and also
the discolouration of affinated remelt sugar by stiong anion exchanging
resins v.i || be foreseen,

Both plants con be regenerated by sodium chloride and part of their equip-
ment will be common,

The installations are based on a lime salt content at the inlet of 150 mg
CaO per liter juice and at the outlet of a meximum residual content of 12

mg CaO per liter,

The compressed air will be taken from the central supply.
However the necessary compressed ait tanks have to be supplied,
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Technical data :

Pressure evaporation of a multiple effect,

Heating surfaces will depend on the steam consumption of the heaters
boiling pans and all usual utilization,

Inlet steam for the evaporation 2,5 Kg/cm2 and 138°C temperature,
Brass or stainless steel tubes. Special attention to the draining of the
steam chests and to the extraction of non conclusing gases,

Efficient cotchalls must be installed in the evaporation bodies,

A heat balance must be submit for tha chose conditions,
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Most of the equipment is used in beet campaign and in raw refinery period,
Due to low purities in the final thick juice o high quality raw is first boi-
led, remelted and reboiled as white sugar,

Pans for boiling white sugar would be recommended with stirring device and
connected for chemical boiling out.

All pans to be installed with individual vacuum using waterjets,
Discontinuous automatic centrifugals are to be used for white sugar only,
For B or C boilings and for affinating continuous centrifugals will be used,
For final massecuites, continuous crystalization with artificail cooling and
final heating before purging. The crystalizers being of the vertical type
using less floor space and having no mechanics inside the massecuite,
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Saccharate plant,
sx  Up to 70% of the molasses produced during ihe beet campaign will be trected
to recover the sugar Ly a continuous sacchasate system,

Powdered lime is mixed with diluted molasses, the saccharate precipitate
is filtered on o band filter and used after dilution as milk of lime.

The filtrate containing the waste waters i8 concentrated to 65 - 70 Brix
and has a good value as animal foodder,

xx Use of by-products if often an important item when establishing sugar industry
in developping countries, Molasse is a valuable by-product with 50% sugar
content. About 90% of this sugar can be recovered as white sugar when
using a saccharate process,

e e
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Sub-seation 34 : Piping-valves,

This sub-section includes all the pipings and valves which are not men-
tioned in the lists of the equipment, specially those which are necessary
for the connection of the various groups of equipment,

All pipelines for juices, syrup and sweet water,

All pipelines for steam and vapour

All pipelines for air and gas.

All pipelines for oil and milk of lime,

All pipelines for cold, hot and drinking waters,

All valves, steam traps, oil separators and the holding devices for the

above pipelines,

Pipelines and valves required for the plants in every respect ready for opera-
tion,

In view of reducirg maintenance and to standordize all valves, diaphragm val-
ves will be supplies up to 100 mm diameter and modern type butterfly valves
with appropriated seal rings above 100 mm,

Diaphragms and seal rings are easily replaced,

These valves can be used on clear or muddy water, juices, syrup, massecuites,
air, gas, milk of lime and steam,

For steam maximum pressure 2 Kg/cm2

For high pressure steam appropriated valvles will be supplied.

Inany case, if valves other than diaphragm or butterfly valves are supplied
they will be of such a type and design that their maintenance can be done in the
Sugar Factory 's Workshop,

During the beet and refinery periods the production of Sugar is about the

some ( 290 to 300 tons/24 h ),

RI, and RIl, sugars will be mixed and dried together,

The drier cooler must have :

- dessication capacity from 1,8/2% water to 0,03 % for an entry tempe-
rature of 60°C,

- cooling capacity 15° above outside air,
- the air will be filtered before use,
- the belts for the Sugar convevars will be made of white material and

of quality befitting an alimentary product,

All the precautions will be taken to avoid losses, dust and obstruction .of sugar,
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The main sewer shall receive the drained rainwaters and the non polluted wa-
ter and shall be connected to the river,

A tap to the settling basins shall be foreseen allowing to discharge ir.to them
the waste water when polluted,




The following general rule has to be strictly followed :
It is prohibited to discharge into the river :

1) any liquid liable to settle in the river,

2) any liquid polluted liable to make river waters unsuitable for
animals, for utilization for domestic purposes, for irrigation

use and fish preservation,

The main sewer wil! be designed as follows :

- 2 or 3 main egg-shaped pipe lines laid out according to parallel
longitudinal axes to be determined by the Tenderer depending on the num
ber of main roads of the plant, with connections betw een these main
sewer lines, in order to botain a closed circuit,

For the calculation of the sewer network, the followirg basic data shall be
followed :

1. Coefficient of streaming : paved surfaces and roofs : 1 unpaved
ground : 0.8
2, Gradient of piping : 1/250 ( counterslopes shall not been allowed ).

The muddy water supply from the settling tank as well as the polluted water
flowing from the processing buildings shall be sent into the settling basins with
an overflow discharge retumed to the factory. Aerating or treatment with
active sludge may be necessary,

The settling basins shall be located at a bottom point of the yard far from the
factory taking in consideration the prevailing winds,
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Environmental problems are very important in the design of a sugar factory.
Even with the fresh water intake a sugar factory -(beet ) produces water (77
m3 water in 100 tons of beets ), Biggest polution is due to sugar and other
organic compounds dissolving in the water washing the beets, All water cir-
cuits must be kept separate with cooling devices for reusing the water,

The water to discard to the river should be cleanest of the factory f.e, con-
densate which is first cooled with spray systems,

Use of waste waters for irrigation could also be foresee,

The raw water shall be delivered to the factory via o main storage water
tank of 500 m3,

Fed with raw water the installation shall consist of the necessary tr.atment
for supplying the different consuming points in the factory and general depart-
ments with the different qualities of water at the moximuin ouiputs necessary




- 66 -

in peak periods during the beet campaign and/or "he refinery period,

The flows of the different qualities of water must be calculated and spe-
cified by the Tenderer in connection with the manufacturing installation
to be supplied,

The Tenderer shall enclose with his tender specific consumption of the
different reagents employed,

The fire fighting water shall be taken from the main storage water tank
of 500 m3,









