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REPORT CONCERNING TME ENLARGEMENT OF THE INDUSTRIAL

STEAN POVER STATION IN THE INDUSTRIAL COMPLEX

*FABRIKA CELLULOZE I VISKOZE, BANJA LUKA, YUGOSLAVIA”"

ABETRACT

Iz order to meet the imcressed demand of steam and electric power,
the iaduetrial power station in Banja Luka has to De enlarged, Ve
g:pon that the enlargement shall comprise & new boiler, a new

k pressure turbine, & new 20 k¥ distridution system and a new
110 kV electrin comnecting line to the grid.
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INTRODJCTION

The industrial complex in Banja Luka consists of factories for the
production of dissolving pulp on Ca basis, rayon, high wet modulus
fibers, cellophan, paper, elcctrolysic products of NaCl, New factories
are under construction for the production of light concrete and
polyester, Plans are made for a increase of the pulp mill capacity
with about 100 %,

When we originally received this contract from UNIDO in Aug 1971, the
main purpose of the job was to make certain plans for helping Banja
fLuka with the following items

- Conversion to Mg-basis

- Increcase of the production by about 100 %

After starting the job we found out at our first visit in Banja Luka
25-29 Oct.1971 that Banja Luka had no interest of our services as they
were proposed, because Banja Luka already had ordered the complete

job from KMW.

With your approval the extention of our job was limited to concern only
the power station, and that part was separated from KMW's contract.

We then started the calculations for the power station and according to
Banja Luka's wishes the pulp mill should be converted in such a way
that it should be possible to produce either dissolving pulp 371 t/day
or paper grade pulp 477 t/day. Based on these premises we made a preli-
minary report of 2 June 1972 which is now without interest and the
preliminary report will therefore be cmitted in this connection.

In a later stage the conversion to Mg was abandoned and the plans for
the pulp mill should now concern only an increased production of
~dissolving pulp 371 t/day on Ca-basis. This final draft report concerns
the enlargement of the steam power station according to these premises.

After a new visit in Banja Luka 7-9 June 1972 we made the report of

6 July 1972 in which we observed the view points of Banja Luka. In
this report we proposed the enlargement of the power station to consist
of a boiler with capacity 180 t steam/h fired with pulverized coal,
fuel oil, bark and sulphite liquor and of a back pressure turbine of
27 MW. The capital investment for this enlargement was calculated to
109 Mbin for the boiler plant, 35 MDin for the turbine plant or a total
of lu4 MDin,

In a report of 9 Nov. 1972 we have made recommendations and plans for
a new 20 kV switchgear, a new transmission line 110 kV and a 20 kV
distribution system for the new factories. In the same report we have
also made plans for reconstruction of the existing 6 kV distribution
system.
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The reports vercdiscussed in Bamja Luka 27-28 Kov. 1972 and we then

got new imstvucticus, In order to rcduce the capital investment, the

mew boiler shoald be made only for coal and oil, The existing boilers
cannot burn all bark and sulphite liquor from the enlarged mill but Banja
Luka says that they will possibly use the bark and the liquor as raw
materials for sane {ndustrial processes.

Banja Luka also wanted to reduce the sizes of the new boiler and new
turbine. Until Banja Lu a could make decisions they wanted that in the
further planning two al:ernative sizes should be regarded for the new
boiler and new turbine, After discussions the following sizes were
accepted as base for the further planning.

Alternative 1 2 3
. New Boiler Kb t/h 180 100 180
New Turbine Tw " - 12 23

- Based on these data we made calculations concerning the revised design
of boiler and turbine of 22 Dec., 1972 and the specifications for boiler
. and turbine. The specifications are then made for two alternative
sizes. Ve are aware of the fact that asking tenders for alternative
sizes is a mischief that should be avoided as it gives the bidder
unnecessary work and perhaps prevents same bidder of making a tender.




900501
P-Beg/SL

Payge 3

REPORT CONCERNING THE ENLARGEMENT OF THE INDUSTRIAL

STEAM POWLR STATIOR IN THE INDUSTRIAL COMPLEX

"FABRIXA CELULOZE 1 VISKOZE, BANJA LUKA, YUCOSLAVIA"

1  PRODUCTION

The actual production in the dissolving pulp mill om Ca-basis is
200 t/day. After the pulp mill has been enlarged and the new
factories for production of light concrete and polyester have been
finished, the production will be

Product Production Production time
h/year

Dissolving pulp (90 § dry solids) 1371 t/day 8 000

Electrolytic products 8 000 t NaOH/year 8 000

Paper 5 000 t/year 7 000

Rayon 50 t/day s 000

High wet modulus fibers »n" ? 000

Cellophane 0" ¢ 000

Polyester ? ? 006

Light concrete ? 8 000
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2 EXISTING STEAM POWER STATION
BOILER PLANT
Steam data
- Design pressure 86 dar
- Steam temperature 8157525 °¢C
~ Feed water temperature 13 %

The plant consists of the following four bollers which are connected
to each other on the high-pressure side.

Boiler K1, delivered from Cail-Denain-Steinmiller and taken into
operatIon in year 1959, Main fuel is pulverized coal. Auxillary
fuelg are sulphite liquor 15 t/h fired in a Lurgi oven and bark

10 »°/h fired on a 5 m? sloping grate,

The steam penerating capaclty is

Nominal load 50 t/h
Max, ' continuous load 6
Peak load during 2 hours 70"

Boiler K2, same data as for boiler X1

- - -

Boiler K3, delivered from Mitsuhishi and taken into eperation in
year 1369. Pulverized coal is the main fuel. Auniliary fuel is
sulphite liquor 2 x 15 t/h fired in two Loddby muffles.

The steam generating capacity i= *he same as for boiler Kl.

iler_k4, same data as for boiler K3, with the exception that this
iler has no Loddby wmuffles.

TURBINE PLANT

Stean data

- AMnission steam pressure 70 ber
= Admission steam temperature 315 %

The plant consists of the following 3 turbimes.

{ne_T1. This back pressure turbine is delivered from Lrste
r and taken into operation in year 1959.

Actual condition After recomstruction

flax Steam flow t/h 72 T0
Back pressure bar 6.5 7.4
Bleeding at 7.5 bar

(uncontrolled) t/h 15 -

Max generator power MW 10 7.0
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Admission steam flow 118 t/h
Uncontrolled blecding

- Max flow 18 t/n
= Pressure at full load 16 bar
Controlled extraction

- Max flow 103,% t/h
= Pressure, controlled 8.2 bar
Ban generator power 16 M

- -

FLED WATER TREATMENT PLANT

The feed water treatment plant consists of a demineralization plant
in q lines with a total continuous capacity of 280 t/h.

FEED WATER PUMPINGC STATION

The feed water pumping station consists of the following pumps.

e Electrig pumps I x 78 t/h 22% t/h
. In12s " s "

Tetal eslectric pumps 800 t/h

« Steam turbine drivea pump 1 n 200 t/h 200 t/h

Total capacity 000 t/h

ELECTRIC HICH TENSION SYSTIM

T™e industrial combinate Banja Juka is connected to the grig with
e 35 kY line with transmission capacity of about 10 MW, The gene-
retor tension for the existin; turbines is & kV, which is also the
tension for the power plant switchboard and the distridution
temsion to the factories.
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3 COMSUMPTION OF HEAT AND STEAM

fﬁe calculations for the future consumption of heat snd steam appear
from the report of & June 1972 which is here attached as Appendix 1.

The results are

Mean consumption Heat Steam
Gcal/h  t/h
Summer time
S$team 13 Dbar 1.1 21
g 7.5 bar 26.6 &2
" 4,5 bar incl steam for 109.5 225
o feed water heating ., 150.2 208
_ Winter time
Steam 13 Dar 8,1 21
* 1% bar incl ateam for 1%0.0 25
foed water heating
Total 170.7 328
Pock conswmption in winter 101.0 7
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§ CONSUMPTION OF ELECTRIC POWER

The calculations for the future consumption of power appear from
the report of 6 June 1972, which is hers attached as Appendix 1.

The results are

Energy consumption 312 GWh/year
Power peak loud 87 MW
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5 PREMISES FOR THE DESIGN OF THE POWER STATION ENLARGEMLNT

Thé'following principles shall be regarded.

-  The enlargement shall comprise one new boiler K5 and one turbine Ti.
The existing boilers and turbines shall be kept in operation,

-  The new boiler and the new turbine shall be placed in connection
to the existing power station.

-~ The steam data for the new units shall be taken to the same as
for the existing units, desipgn pressure 86 har, steam temperaturec
$159C and fced water temperature 143°C. The new units shall on
the high pressure side be connccted to the existing high pressure
header system in order to make possible parallel run between the
new and existing units.

- The main fuel in the new boiler shall be pulverized coal. Fuel oil
shall be used as auxiliary fuel. The possibility of burning bark
or sulphite liquor in the new hLoiler shall not be regarded although
the calculations show that the existing boilers cannot burn all
available bark and sulphite liquor in the future.

- The total boiler capacity shall in winter time be sufficient for
the maximum demand, when all five boilers are in operation. In
summer time shall the boiler capacity be sufficient also when one
of the existing boilers No 1-4 is out of operation. With this de-
sign it must be observed that outage of boilers in winter time
may cause limitation of production because of steam shortage.

- The new turbine T# shall be designed without regard of turbine
reserve.

= The existing turbine Tl shall bec preserved as a back pressure
turbine with back pressure 4.5 bar.

Calculation for the design of the new boiler and new turbine appears
from the report of 6 July 1972 which is attached as Appendix 1 and
from the report of 22 Dec 1972 which is attached as Appendix 4.
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6  DESIGN OF THE ENLARGLMENT OI' THL POWER STATION

The following alternatives shall be regarded for the further plauning
of the power station enlargement.,

Alternative 1 2 3

Boiler K5

Max. steam generating capacity t/h 140 180 180
Turbine Tk

Max. generator power My - 12 23

Concerning the new turbine the following points must be observed.

= In alternative 1 cannot a new turbine be installed because of
lack of steam capacity. When all the existing turbines are in
operation cannot the electric max. peak demand be covered.

- In alternative 2 shall the new turbine be installed in an ex-
tention of the existing turbine house,

= In alternative 3 shall the existing turbine T1 be removed and in
the free place shall the new turbine be installed.

- The steam balances shows that the new turbine shall be made as a
back pressure turbine withoul condensing part.

- In all alternatives is the turbine capacity insufficient when one
turbine i{s out of operation.

LR R ey P - -4

Alternative 1 2 and )
Design pressure bar 86 86
Steam temperature °c 518 51%
Feed water temperaturd % 143 ind
Steam generating capacity

Nominal load t/h 100 140

Max. continuous load " 120 160

Peak locad during 2 hours " 140 180
Main fuel Pulverized coal 100 % load
Auxiliary fuel Fuel oil 50 § load

The specification for the boiler is attached as Appendix 6. The speci-
fication concerns a turn-key boiler plant with building, instrumentation,
electric equipment and pipes.
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Design of turbine T4
Alternative 2 3
Admission steam
- Pressure bar 70 70
- Temperature ° 515 518
- Flow t/Mh 80 156
Back pressure bar .5 "5
Bleeding 13 bar max.t/h 30 ' 30
Bleeding 7.5 bar max, " - 15
Max. generator load M 12 23
Generator tension kv 10 10

The specification for the turbine is attached as Appendix 7. The

specification concerns a turn-key plant with bullding, instrumen-
tation, electric equipment and pirpes,

..........................

The existing demineralization plant with 6 lines with a total comtinunuw

capacity of 280 t/h is sufficient for the enlarged plant.

- o o e g o Y e e o

driven pumps (€) and 200 t/h for one steam turbine driven pump ls
sufficient for the enlarged plant,

WARM WATER SUPPLY IN THE ENLARGED PULP MILL

The pulp mill needs warm water of 40°C and 70°C. The heat balances
for the factory which 1s base for the design of the new boiler is
made on the assumption that warm water 1ls produced not using primary
steam but secondary heat sources. A proposition for the hot water
supply appears from Appendix 2.

ELECTRIC POWER SUPFLY

The calculations show that the existing transmission time 35 kV with
a capacity of about 10 MW is imsufficient for the future needs. In
order to ensure the supply of electric power in the future also when
outage at the turbines is regardcd, the transmission capacity should
at least be 15-25 MW depending on the alternative chosen for the
powar station enlargement. A naw transmission line for 110 kV ls
needed.

The generator and distribution tension in the existing power station

§s 6 kY. This system cannot with reasonable costs be extended for
the enlargement of the factories.
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The new turbine generator tension is proposed to be 10 kV, and a
20 XV distridution system is needed for the enlargement of the
factories.

The propositions for the enlargement of the electric equipment
appears from Appendix 3.
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CONCLUS TONS AND RECOMMENDATIONS

After enlargement of the pulp mill, and when the new factories now
under construction are finished, the need for heat and power for
the imdustrial combinate in Banja Luka will be as follows:

Max. heat demand for the factories 181 Gecal/h

Corresponding demand on steam M7 t/h

Max. steam flow to the condensing parts of

the turbines 2 x 27 t/h 54 "
Total max steam demand 401 t/h

Max. electric power demand N7 MM

The max. total continuous steam generating
capacity in the existing power plant when
all four boilers are in operation is & x 64 t/h 256 t/h

The max. total power generating capacity for the
enisting three turbines is 42 MW

In orrder to secure the future demand of heat and power for the in-
dustrial combinate, the following measures must be taken.

- Installation of a new boller and @ new back pressure turbine.
The following alternatives will be regarded.

Alternative 1 2 )
Poiler capacity t/h 180 100 180
Turbine capacity 14 - 12 r ]

The cholce of alternative will depend on how Banja Luka valuates
the security in heat and power supply and of Banja Luka's
financial possibilities.

. Installation of a mew electric transmission line 110 kV.

- Iastallation of a new 20 kV switchgear in the power station and
of a new 20 kV distribution system for the factories.

stockholm, January 31, 1973

AB EMERGIXONSULT
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JARRIKA CELULOZE I VISKOZE, BANJA LUKA
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Fabrika celuloze i viskoze! Banja Luka

Kalkiile betreffend den Ausbau der Kraftzentrale in Zellstoffabrik Banja Luka

1. Produktion

Die gegenwdrtige Zellstoffproduktion ist 200 tZﬁ“ h Viskosezellstoff auf
Ca-Basae. Die Zellstoffabrik ist an einer Kraftzentrale angeschlossen, dle
auch Fabriken fiir Papier, Elektrolyse, Zellwolle, HWM und Zellophan mit
Dampf und elektrischer Kraft versorgt.

Man hat den Absicht die Zellstoffabrik zu erweitern - flir eine grdssere
Produktion von Viskozezellstoff auf Ca-Base. An der Kraftzentrale sollen

ausserdem neue Fabriken fiir Polyester und Gasbeton angeschlossen werden.

Nach dem Ausbau wird die Produktionskapazitidt betragen:

Gebleichter Zellstoff 371 tZ/24 h - 8 000 h/Jahr
Elaktrolyse @ 000 t NaOH/Jahr 8 COO "
Papier $ 000 t/Jahr 7 000"
Zellwolle $0 t/24 h ¢ 000 "
High Vet Modulus (HWM) 2% " # o00 "
Zellophan 10" 8 000"
Polyester 6 000 "
Gasbeton . " 8 000 "

x) t2 = t Zellstoff mit 90 § Trockengehalt
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2. Ggggnw&rtigg Kraftzentrale

Die gegenwlirtige Kraftzentrale umfasst folgende Kessel und Turbinen. Der
Xonzessionsdruck der Kessel ist 87 atli, Dampftemperatur 515/525°C und
Speisewassertemperatur 143%. Admicsionsdampfdaten fir die Turbinen ist
Druck 71 ati und Temperatur 515°C.

genommen. Kohlenstaub ist der Hauptbrennstoff, dazu k&nnen noch 14 t Sulfit-

lauge im Lurgiofen und Rinde am Schrigrost 5 m2 verfeuert werden.

Die Dampfleistung ist

Nominaldauerbelastung 50 t/h
Maximaldauerbelastung 64 t/h .
Spitzenbelastung widhrend 2 Stunden 70 t/h (

Kessel K2. Dieselben Daten als fir Kl.

Kessel X3, von Mitsubishi-Kisha Seizo geliefert und im Jahre 1969 in

Betrieb genommen. Kohlenstaud ist der Hauptbrennstoff, dazu kann Sulfit-
lauge in zweil Loddby-Muffeln 2 x 7,5 = 15 t Lauge/h verfeuert werden.

Die Dampfleistung ist

Nominaldauerbelastung : 80 t/h
Maximaldauerbelastung 64 t/h
Spitzenbelastung wihrend 2 Stunden 70 t/h

Kessel Ki. Dieselben Daten als filir K3, doch hat der Kessel Ku keine

Loddby-Muffeln, und ist nur flir Kohlenstaubfeuerung ausgeriistet.

ipe Tl von Erste Brilnner geliefert und im Jahre 1959 in Betrieb

genosmen. Die Turbine ist eine reine Gegendruckturbine

Wirtschaftliche Dampfdurchflussmenge 59,3 t/h
Maximale " 72,0 "
Generatorleistung bei max., " 7,86 MW



Turbine 72, von Mitsubishi geliefert und im Jahre 1969 im Betrieb genommen.

Die Turdine ist eine Xondensationsturbine, die mit einer ungeregelten und

einer geregelten Entnahme fiir Fabrikationsdampf vorgesehen ist.

Admissionsdampf flussmenge 118 t/h
Ungeregelte Entnahme

~ Max. Menge 10 t/h
= Pruck bel Vollast 15,2 atl

Geregelts Entnahme

= Nax. Nenge . 103,5 t/h
= Druck ' 3,2 atl
Max. Generatorleistung 16 nv

Turbips 13, dieselden Daten als fOr T2,
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3. Wirme- und Dampfverbrauch

Der Wirme- und Dampfverbrauch nach dem Ausbau i{st in Beilage 1 berechnet.
Die Berechnungen basieren sich fiir die Zellstoffabrik auf Angaben von KMW
wnd fir die {brigen Fabriken auf Angaben von Banja Luka.

Die wichtigsten Resultaten der Berechnungen sind

Verbrauch im Mittel Warme Dampf
Geal/h t/h

Sommerzeit:
Dampf 12 atll ' 18,1 21
Dampf 6,5 atl 26,6 82
Dampf 3,5 atl einschl. Speisevasservirmung 109,5 225
Summe 150,2 200

Winterzeit:
Dampf 12 atl in,l 21
Dampf 6,5 atl 26,6 82
Dampf 3,5 atl einschl. Speisewasserwirmung _130,0 265
Summe 170,7 328
Geschiitzter max. Verbrauch im Winter 161,0 w7
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Der Elkraftverbrauch nach dem Aushau ist in Beilage 2 berechnet.
wichtigsten Resultate der Berechnungen sind

Jihrlicher Energleverbrauch 312 G¥h/Jahr
Baximaler Leistungsbedarf N m

Die
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$., Die Auslepung des Ausbaus der Kraftzentrale

Peim Ausbau sollen die folgenden Prinzipen berlicksichtigt werden:

Der Ausbau soll einen Kessel K5 und eine Turbine T4 umfassen.,

Der neue Kessel K5 und die neue Turbine T5 sollen im Anschluss an der

vorhandenen Kraftzentrale gebaut werden.

Fir den neuen Kessel soll derselbe Genehmigungsdruck 87 atii und Dampftempera
tur 515/525°C als fiir die vorhandenen Kessel gewdhlt werden, so dass es mig-
lich wird, der neue Kessel mit den vorhandenen auf der Hochdruckseite zu
verbinden.

Die Grdsse des neuen Kessels K5 soll so ausgelepgt werden, dass im Winterzeit
einer der vorhandenen Kessel Kl-K4 fiir Reparatur ausser Betrieb genommen
werden kann, ohne Dampfmangel zu verursachen. Dabei soll auch die Produk-

tion von elektrischer Kraft beriicksichtigt werden.

Der neue Kessel soll flir Verbrennung von Kohlenstaub, Sulfitlauge und Rinde
ausgelegt werden.

Die Verbrennungskapazitdt fir Lauge- und Rindefeuerung soll so ausgelegt
werden, dass der Kessel K5 allein die totale Menge von Lauge und Rinde ver-

'feunrn kann. Dabei wird der Kesselbetrieb einfach, da Lauge und Rinde bei

normalem Betrieb nur in einem Kessel verfeuert werden.

Die Turbine T4 soll fir die maximale Dampfleistung des Kessels K5 ausgelegt
werden, so dass der Kessel und die Turbine als ein Block getrieben werden
k8nnen, ohne Verbindungen auf der Hochdruckseite mit den vorhandenen Kesseln.

Die Auslegung gemiss diesen Prinzipen geht von den Beilagen 4-8 hervor,
und gibt folgendes Resultat:

Kegsel K5

Genehmi gungsdruck 87 ati
Dampftemperatur 515/525 °cC
Speisewassertemperatur 3 %

Maximale Dampferzeugung 180 t/h
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Turbine T4

Admissionsdampf

Druck ' 71 atl
Temperatur 515 °c
Wirtschaftliche Dampfmenge 150 t/h
Max. Dampfmenge 180/195 t/h
Entnahme fiir 13 atli Dampf, max. 50 t/h
Begendruck 4 atil
Max. Generatorleistung 27 MW
Generatorspannung ~ 10 kV

Die Feuerungskapazitdt des Kessels K5 flir Sulfitlauge soll folgenderweise
ausgelegt werden

Lauge vor Verbrennung

Trockengehalt . 6 § TS
Trockensubstanz 1,38 t TS/t2
Unterer Heizwert 2 000 kcal/kg Lauge
Laugemenge im Mittel

bei Produktion 371 tZ/24 h 2,5 t Lauge/tZ

38,7 t Lauge/h
Max. Laugemenge wenn Schwankungen
in Laugezufuhr beachtet wird 48 t Lauge/h
L]

Die Feuerungskapazitiit des Kessels K5 flir Rinde soll folgenderweise ausgelegt

werden

Trockengehalt 65 & TS
Trockensubstanz im Mittel 123 t TS/24 h
Volumengewicht 1585 kg/ln3
Unterer Heizwert 430 !llcal/ln3
Volumenmenge im Mittel 1 230 m3/2 h

51 .a/h
Max. Volumenmenge wenn Schwankungen
in Zufuhr beachtet wird 80 m3/h
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Verbrennungskapazitit des Kessels

Feuerung von Lauge und Rinde Normal Maximal

l
Wirmezufuhr an den Feuerraum Geal/h Gecal/h :
Lauge 38,7 bzw. 48 t/h 774 96,0 |
Rinde 51 bzw. 80 mS/h 21,9 3,4 ’
Kohlenstaub 12,8 bzw 3,9 t/h Wy ,7 13,6

Summe bei 85 % Wirkungsgrad

180 t/h * 0,678 3cal/t
0,85 1u4,0 144,0

Die Verbrennungskapazitit flr Kohlenstaub soll so ausgelegt werden, dass
bei Ausfall der Lauge und Rinde, volle Dampferzeugung nur mit Kohlenstaub
allein erreicht werden kann. Die Kapazitit der Kohlenstaubfeuerung muss
denn 41 t Kohlenstaub/h betragen.

Der Kessel K5 wird mit eigenen Speisepumpen ausgeriistet, zwei elektrisch
getriebene und eine mit Dampfturbine getrieben, alle drei fiir Vollast
ausgelegt.

Der Kessel wird mit eigenen Dampfreduktionsstationen ausgeriistet, die
den Dampf zu den Netzen 12 und 3,5 atill speisen kdnnen, bei Ausfall der
Turbine Ty,

Fir die Dampfverteilung zu der Zellstoffabrik missen folgende Massnahmen
gemacht werden,

Dampf 12_ati ,
Eine neue Leitung 150 m, 250 mm #, fir 35 t/h ausgelegt, muss zwischen der
Kraftzentrale und der Kocherei installiert werden.

Eindampfanlage. Die vorhandene Leitung 300 mm # ist ausreichend.

Kocherei. Die vorhandene Leitung 400 mm ¢ ist ausreichend.

Bleicherei. Die vorhandene Leitung 400 mm @ ist ausreichend.

Trockenanlage. Die vorhandene Leitung 350 mm ¢ flr 6,5 atll, wird fiir
3,5 atl umgeschaltet und ist ausreichend.
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Die vorhandene Speisevssserbereitungsanlage ait Vollentsalzung in
6 Linien flir eine totale Bruttokapazitdt wvon 280 t/h {st ausreichend und
darf nicht erweitert werden.

Die neue Turbine T4 kann wegen der Kurzschlussleistungen nicht an die
vorhandene 6 kV-Schaltanlage angeschlossen werden. ¥Wir setzen voraus,
daas die Turbine Tu lber einen Tranaformator an eine neue 20 kV-Schaltanlage
sngeschlossen wird, und dass neue Kraftverbraucher mit 20 kV gespeist wird,
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6. Erzeygung von elektrischer Kraft

Die folgenden Zkonomischen Kalklile werden zeigen, dass die folgenden
Prinzipe richtig fiir dle eigene Krafterzeugung sind.

Gegendruckkraft soll so viel wie miglich erzeugt werden.

Kondensationskraft soll im solchen Crade erzeugt werden, dass Einkauf
von Kraft vermieden wird.

Crzeugung von Kondensationskraft flr Verkauf ist nicht berechtigt.

Venn diese Prinzipe gefolgt werden, soll mach Ausbau der Kraftientrale
dle eigene Krafterzeugung folgendermassen gemacht werden.

Maximale Erzeugung von Cegendruckkraft 304 GWh/Jahr
Erzeugung von Kondensationskraft 6 "
320 GWh/Jahr

®erschuss von Cegendruckkraft, die
verkauft werden muss "
Pifferens s eigener Verbrauch 312 A /Jahe

10
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7. Bkonomische Berechnungen

11

Die Skonomischen Berechnungen hasieren sich auf die folgenden Angaben, die

wir in Banja Luka bekommen haben.

Preis von Steinkohle im Kraftwerk 99,7 Din/t
Unterer Helzwert der Kohle 3 500 kcal/xg
Linkaufsprelis fiir Kraft 0,17 Din/kWh
VYerkaufsprels fiir Kraft 0,10 "

¥ir berechnen zuerst die Prennstoffkosten fOr Erzeugung von Gegendruck
wnd Kondensat lonakraft

@egendruckkraft
s priy o A KT R

Eppdensationskraft

kcal /kWh * £9,7 Din/t
o8 + 3 500 weai/g - Saifl.BlolsMY

Wenn man dlese Prennstoffkosten mit den Einkaufs- und Verkaufspreisen fiir

Kreft vergleicht, kann man einsehen, dass die Erzeugung von Gegendruckkraft

famer berechtigt ist. Die Erzeugung von Xondensationskraft ist auch dann

berechtigt, wenn dle Kondensationskraft dle eingekaufte Kraft ersetzt.
Craeugung von Kondensationskraft fir Verkauf ist kaum berechtigt, wenn
such die anderen beweglichen Kosten berlicksichtigt werden.

In Beilage 9 ist die Kapitalinvestierung fliir Ausbau der Kraftzentrale
berechnet, wie folgt

Kesselanlage 100 t Dampf/h 109 MDin
Turdinenanlage 27 W »"
Sunme 1s4 MDin

Die Daspfkesselanlage KS suss angeschafft werden, um die planierte Pro-
duktion zu erreichen,
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Wenn die Turbine T4 nicht angeschafftwird, kann Cegendruckkraft mit den
vorhandenen Turbinen Tl, T2 und T3 ungefihr 280 GWh/Jahr erzeugt werden.
Der Kraftmangel, der dann einpekauft werden muss, wird folgendes betragen

+

Leistung 18 M
nergie 32 Gwh/Jahr

Wenn die Turbine T4 angeschafft wird, wird die Fabrik selbstversorgend mit
Kraft, und man erhilt einen kleinen Uherschuss von Cegendruckkraft, dle
verkauft werden muss., Erzeugung von Kondensationskraft €lr Verkauf, wird
in den folgenden Berechnungen nicht herlicksichtigt,

¥ir berechnen jetzt die Rintabilitdt fiir dle Anschaffung der Turbine Tu.

Eipkommen

Nehrerzeugung von Kraft die eingekaufte
Kraft ersetzt
32 GWh/Jahr * 0,17 Din/mWh = S,uh WDin/Jahr

Werschuss von Gegendruckkraft

sum Verkauf '
® G¥h/Jahr * 0,10 Din/kWh s 0,80 "
Summe 6,24 MDin/Jahr
tmsabeo | .
Bremnstoff fir Mehrerzeugung von
Gegendruckkraft

2% GWh/Jahr ° 0,032 Din/kWh 0,77 Mdin/Jahr

Brennstoff fir Erzeugung von
Kondensationskraft
16 GWh/Jahr * 0,001 Din/kWh 1,% *

Unterhaltungskosten flr T

2,5 V/Jahr - 35 Win 0,00 "
Betriedspersonalkosten fir T
S Mam -+ 20 000 Din/MannJahp 0,10 ™

Summe 3,05 MDin/Jahr
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Das Nettoeinkommen betrigt

6,28 = 3,05 = 2212, M0ip{iebr
wnd ist in Prozent von Kapitalinvestierung

S, fal.MithE

In diesen Berechnungen sind Kosten fir Reservekraft, die eingekauft werden
suea, bei Ausfall der Turbine Ts nicht berlcksichtigt,
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8. Zusammenfassung

Die gegenwirtige Zellstoffproduktion von 200 tZ/24 h Viskosezellstoff auf
Ca-Base soll auf 371 tZ/24 h erhdht werden. An der Kraftzentrale ist
ausser der Zellstoffabrik auch Fabriken flir Papier, Elektrolyse, Zellwolle,
HWM, und Zellophan angeschlossen. Im Bau sind Fabriken filir Polyester

und Gasbeton, dic auch an der Kraftzentrale angeschlossen werden sollen.

Um die erhdhte Zellstoffproduktion und die lbrigen neuen Fabriken mit Dampf
zu versorgen, muss ein neuer Dampfkessel K5 mit einer Kapazitit von 180 t
Dampf/h angeschafft werden. Dieser Kessel soll mit Kohlenstaub, Sulfit-

lauge und Rinde gefeuert werden.

Die Kapitalinvestierung fiir diese Kesselanlage betrdgt

FOr diesen Kessel kann eine Gegendruckentnahmeturbine T4, 27 MW, angeschafft
werden. Diese Turbine, zusammen mit den vorhandenen Turbinen, macht das
Kombinat selbstversorgend mit Kraft.

Die Xapitalinvestierung fiir diese Turbinenanlage betrdgt

R
Der Gewinn in Betriebkosten betrdpt Fa2.¥inddabr
und sind in Prozent von der Kapitalinvestierung 2.1.%/J8bt

L

Diese Rintabilitit ist mit der Voraussetzung berechnet, dass die erzeugte
Kondensationskraft fir Verkauf keinen GCewinn gibt. Wir bedenken jedoch,
dass die M3glichkeit zur Erhdhung der Kondensationskrafterzeugung zum
Verkauf, die extra 100 GWh/Jahr betrdgt, und nicht in den Kalkillen berdck-
sichtigt ist, doch ein betrichtlicher Wert hat. Wenn das berllcksichtigt
wird, wird auch die Rintabilitdt fir dic Anschaffung der Turbine T4 erhdht.

Stockholm, den 6.7.1972.
AB ENERGIKONSULT

Gc:‘:fo Be%)uV
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Beilagen:

1. WNirme- und Dampfverbrauch

2. Elektrische Xraftbilanz

3. Erzeugung von Kraft

8. Auslegung von Gegendruckturbine , Zeichnung 101-500505-8001

5, Dampf- und Kraftmengen, nur Gegendruckbetrieb, Zeichnung 101-500505-4002
6. Dampf- und Kraftmengen, Kondensationsbetrieb, Zeichnung 101-500505-4003
7. Elektrische Krafterzeugung, Zeichnung 101-500505-4004

8. Jihrlicher Wirmeverbrauch in Dampf, Zeichnung 101-500505-400%

9. Berechnung von Kapitalinvestierung fir Ausbau der Kraftzentrale
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900509
P-Beg/SL
6.7.72

Fabrika Celuloze { Viskoze

Benja Luka

Wirme- und Dampfverbrauch

Speisewasser 143%C, Frischwasser 10°C

Dampf 12 atil , Enthalpie Wi rme &)awf Kondcnut ISpe:se—‘

. o | Kondensat [Differenz l ! Wasger 1
y 13 ata, 210°C | | ; | ! : Wirmuing
680 kcal/kg ‘keal/kg 'kcal/kg ' Geal/h t/h . tlh Gcal/h

- Kocherei 15,5 tz/h '™ 10 60 | 9,38 14,0 0 0 1,8 |
@ |Liwedrenner 1o 469 7,0 0 0 093
I | 14,07 21,0 o

Dampf 6,5 atl g ; o

7,5 ata, 175°C, 665 kcal/kg | | o | !
Zellvolle ’rw 10 665 | 2,60 | 41 0 0 0,55

N ™10 665 | &M ‘133 o 0 1,77

Zellophan ™10 665 1,38 2,1 0' 0 028

s, W10 | 665 | 046 07 0. 0 009 |
Avhydrid il oees 2,88 z 39 0 0 0,52
Zubsard.Zell ophan 0 ‘ 575 | 1,59 2,6 30 . 1,3 0,2
Paplerfadrik 9 875 2,95 5,0 80 4,0 0,3%
, Polyesterfabrik % U515 2,95 05,0 80 4,0 0,%
" lcasbetontabrik ~ M10 | eeS 3,33 ' 50 0 0 0,7
I | L 26,61 41,7 9,3 4,79
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170,69

327,3

Beilage 1:2
'10 Enthalpie Wérme | Dampf| Kondensat ! Speise-
Dampf 3,5 atil | ndensat D{fferemi 1:;::15:;
\i"s ata, 160°C, 663 keal/kg ;kéallkg 'kcal/kg = Geal/h ' t/h X t/h Gcal/hg
' Kocheri 15,5 tz/h ™10 653 3,92 6,00 0' 0, 0,80
'Eindampfanlage 56 % TS 141 522 16,89 32,0 95 30,4 0,27
Trockenanlage 141 522 11,09 21,0 95 20,0 0,17
Lo 141 522 1,09 2,0 8 1,7 0,04
‘Bleicherel FW 10 653 13,70 21,0 © 0 2,79
'Warmwasser 70°C 141 522 2,11 4,0 95 3,8 0,04
Zellwolle 100 563 23,96 39,0 44 17,0 3,66
HWM 100 563 22,68 37,5 53 20,0 3,19
Zellophan 100 563 10,27 16,6 39 6,4 1,64
cs, v 10 653 1,90 29 0 0 0,3
Wasseraufbereitung W 10 653 0,33 0,5 O 0 0,07
Zubearb.Zellophan 100 563 1,52 2,5 S0 1,25 0,22
I Sommerzeit 109,46 185,0 100,6 13,28
Klimaanlagen Winterzeit |
Viskose + Zellophan 80 583 13,39 . 22,4 80 17,9 1,73
‘Zubearb,Zellophan 80 . 583 1,79 | 3,0 8 2,4 0,23
Winterhei zung | ! :
~ Zellstoffabrik + Elektrolyse 80 583 1,79 3,0 80 2,4 0,23
Lab. Werkst.Buro 80 583 3,58 6,0 80 4,8 0,46
‘ I Zusktal. Winterzeit 20,55 34,4 27,5 2,65
IX vinterzeit 130,01 219,4 128,1 15,93
Summe alle Verbraucher | .j' Q
‘Sommerzeit ' 150,14 247,7 109,9 20,86
Speiservasservirmung 3.5 stil 143 520 (20,86) 40,2 100 40,2 0
I Sommerzeit 150,14 287,9 150,1 20,86
Winterzeit | 170,69 282,1 137,64 23,51
Bpeiservasserviirmung 3.5 atl 143 520  (23,51) 45,2 100 45,2 0
I vwinterzeit 182,6 23,51
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900509
P-Beg/SL
6.7.72

Fabrika Caluloze i Viskosze

lnnju Luka

Elektrische Kraftbilanz

Elkraftverbrauch im Mittel

Zellstoff-Fabrik 15,5 t2/h
3 850 kWh/t2

Elektrolyse 1 t NaOH/h
& 3 800 kWh/t NaOH

Viskosefabrik

- Zellwolle S0 t/Tag
- HWM 25 t/Tag
- Zellophan 10 t/Tag
Pepierfabrik
Polyesterfabrik
Gasbetonfabrik
Wasserstationen
Kraftwerk

GCeschiitzte max. Leistung

Produktion Ausniitsungs-

Leistung Energi

Zeit
t/Jahr h/Jahr M GWh/Jahr
124 000 8 000 13,2 106
8 000 8 000 3, 3
8 000 10,0 80
16 700 8 000
8 300 8 000
3 330 8 000
5 000 7 000 1,0 ?
8 000 3,3 27
8 000 0,8 ¢
8 000 4,0 32
8 000 3,0 24
»,1 k) ¥
47
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900509
P-Beg/SL
6.7.72
Fabrika Celuloze i .Viskoze
Banja Luka
Erzeupung von Kraft
Erzeugung im Mittel Sommer Winter
1. Nur Gegendruckbetrieb
Kessel im Betrieb P2 60 t/h P2 50 ¢t/h
P3 60 " P3 50 "
P4 50 "
I Vorhandene Kessel 120 t/h 150 t/h
PS 156 " PS 164 "
& 276 t/h 314 t/h
Kraf terseugung , Tl 4,1 W Tl 4,1 MW
T2 16,0 " T2 16,0 "
T4 16,7 " T4 23,4 "
I 3,8 W 43,5 MWW
2. Veoller Kondensationsbetried
Kessel im Betried P2 65 t/h P2 65 t/h
' P} 65 " P3 6% "
PA 65 " PA__ 65 "
Vorhandens Kassel 195 ¢/h 195 t/h
PS 179 " PS 181 "
3 374 t/h 376 t/n
Kref terseugung Tl 4,] W TY 4,1 MWW
' T213,5 ° T2 13,5 "
7313, " T3 13, "
Th 25,7 " T4 25,7 "
I %,8 W . 56,8 W



ADMISSIONSDAMPF BEILAGE ¢
DRUCK M oti
TEMPERATUR s18%’
VOLLAS TMENGE 150 t/n
ENTNAHME
DRUCK % ot
GEGENDRUCK Sati
MAX. GENE RATORLEISTUNG 27 MW

ADMISSIONSDAMPF

t/n

30 Mw
GENERATORLEISTUNG

MEV. SIGN. IBOD DATUM

ENERG/KONSULT  |EABRIKA CELULOZE | VISKOZE
S TOCKHOLM BANJA LUKA

SWEDEN AUSLEGUNG VON GEDENDRUCKTURBINE T4
KONSTR. .
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0
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STOCKHOLM BANJA LUKA
SWEDEN JANRLICHER WARMEVERBRAUCH IN
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<178 PRSIT
101-900501-4005
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900501

P-Bey /DS

6.7.72

Fabrika celulove i vickoze, Bania luka
b o A ettt g e+ T oo s o — =

Berechnung von ¥apitalinvestierung flir Aucbau der Kraftzentrale

A, Voraussetzunpen

1. Preisstellung, Gleltpreis vom 1.5,72.

2. Die Preise unten umfassen komplette Cordte mit Montage und ndtiger
Hilfsausplistung mit elektrischen Motoren. Fir Rohrleitungen umfasst
der Preis Armaturen, Isolierung und Konsolen. Fiir dussere Rohrleitungen
ist vorausgesetzt worden, dass Rohre an vorhandenen Pfeflern befestigt

werden kénnen.

3, Die Preise basieren sich auf schwedische Verhdltnisse, Die Umrechnung

su jugoslawischen Verhlltnissen ist basiert auf 1 Skr = 3.1 Din. i

8, Die Cebiudekosten sind gerechnet, vorausgesetzt dass die Grundarbeiten

fOr normale Kosten ausgefilhrt werden k&nnen.

$. Die Dampfleitungen bis zum Verbraucher in der Zellstoffabrik sind in
den Berechnungen eingeschlossen.

6. Die Vertellung von elektrischer Kraft ist bdbis zum 20 kV Schaltanlage
i{n der Xraftzentrale eingeschlossen.

7. Die Beflrderung von Rinde und Kohle ist nur innerhald der Kraftzentrale
berlcksichtigt. .

0. Ls ist vorausgesetzt, dass der vorhandene Schornstein auch fir den
peuen Kessel X5 ausreicht.

9. In den allgemeinen Xosten sind eingeschlossen, Administration wdhrend
der Bauzeit, Konsulten und Kontrollanten sowie Inbetriebnahme. Die
Kosten fir Inbetriebnahme umfassen nur die normalen Kostenj unnormale
Kosten, die grobe Fehler der Anlasc oder lange Lieferungsverspitungen
verursachen, sind nicht beriicksichtigt. Zinsen wihrend der Bauzeit,
Inflation, Steuern und Zollen sind nicht berlcksichtigt.
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B,

Bercchnungen

1.

Kesselanlape

Dampfkessel K5, 180 t/h, 87 atd, 515/528°C
1M3°C. fir Kohlenstaub, Sulfitlauge und Rinde,
einschliesslich Kohlenstaubmihlen

Flektroflilter

Speisepumpen fiir Vollast ausgelegt, zwel

elektrische und eine dampfgetrichene
Speisewasserbehdlter 120 md mit Regulatoren

Laugeleitungen hin und rlck zwischen Eindampf-
anlage und Kraftzentrale 2 x 150 m,

Laugepumpen 2 x 50 malh

Rindebehilter 400 m° und Rindeforderer im
Kesselhaus

Kohlefirderer im Kesselhaus

Rohrleitungen flir Wasser und Dampf im Kesselhaus
Dempfreduzier- und Kihlstatlonen

Dampfleitung 12 ati, 150 m, 250 mm § nach Kocherel
Inatrument {erung und Automatik

Kleinere nicht spezifizierte Gerite

Elektrische Installationen einsthl. Beleuchtung

Ceblude mit Warteraum einschl, Behilter flr
Xohle, Kesselhaus jedoch nur mit Dach flr den
Kessel] 840 000 m3

Ventilation und Helzung

" Administation wihrend Bauzeit

Konsulten und Kontrollanten

Inbetriebnahme

MDin

85,0

8,0

3,0

1,0

O

1,8
3,0
6,0

1,0

9,0

8,2

12,0
1,0
2,0
6,0

109,0

Beilage 9
2
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2.

Turhinenanlage

Gegendruckdampfturbine Ta, 27 MW
einschl. Generator 10 kV, 36 MVA

Transformator, 36 MVA, 10/20 kV
Bchaltanlage 20 kV

Mrige elektrische Ausrlistung

Cegendruck- und Entnahmeleltungen im
Turbinenhaus

Instrumentierung im Warteraum

Xleinere nicht spezifizierte Gerdte
Geblude mit Turbinenfundament, 13 000 m’
Adainistration wihrend Bauzelt |
Konsulten und Kontrollanten

Inbetriebnatme

Cesamtbetrag

mwin

15,0
1,3
0,8
1,2

1,%
2,0
6,0
0,6

1,0

35,0

188,0

Beilage 9
3



UNITED NATIONS IWDUSTRIAL DEVELOPNENT ORGANIZATION, VIEWNA
CONTRACT 71/30

Report 1 REPORT CONCERNING THE ENLARGENENT OF THE INDUSTRIAL

STCAN POWER STATION IN THE INDUSTRIAL COMPLEX
"FABRIKA CELULOZE 1 VISKOIL, DAWJA LUNA, YUGOSLAVIA®

Appondin 2 Proposal to warwm weter supply in the pulp mill
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tu ato

I8 ie mot possible to connect a new 35 MVA turbo-alternator to the
existing 6,3 kV switchgear without taking measures to limit the short
eirouit power. Thsre will also probdably be prodblems with overloaded
busbars,

The prodles with short ocircuit power can at eshort sight be eolved

with an I .-u'litor in oombination with a distridbution of the feedsrs
among the busbars, It will however de necessary to count with further
enlargemente in the future and also with a strengthening of the connection
with the external astwork and then this solution will mot be sufficient.

¥e therefore suggest that the new alternator and also new loads will bde
oonnected to a new 22 kV switohgear, A proposal for the ealargement
of the high voltage dietridution system is shown in drawing no,
103~900501-3001, We count upon thie existing 35 kV feeder being
ohanged in the future to a new 110 kV feeder,

The suggested enlargeaent can be made without any considersble changes
in the existing ewvitchgear and laye a good foundation for furthsr

enlargements,

An alternative solution would be to use the existing 3% kV ewitohgear
but that eolution has certain weaknesses. The room for ealargement
is limited. It has only one bdusbar and it ie diffioult to install

s seoond one, PFinally 3% kV is no standard voltage according to IIC
(13C 38 1967 "IEC standard voltages"),

The short cirouit power in the 6.3 kV switohgear will anyhow riss above
SO0 NVA if no measures are taken, The easiest way would be to conneot
the existing altemators to different bdusbars and interoonnect the btusdars
with an x.-umor.



IS will bo nesessary to decide on this question bdefore ordering the

now altermator,
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mcmtwctim of substations

General

In connection with the reconstruction of the pulp mill it will be
necessary to make substantial changes of the substations and the
electrical installations.

In the existing plant the motor starters are placed in sub-distribution
boards located on different places in the factory near the motors.

The sub-distribution boards are connected to metal-enclosed switchgear
with switches and/or fuses located in the substations together with

the tranaformers and the high voltage switchgears. :

Many sub-distribution boards are located on places where the conditions
are most unsuitable for electrical equipment and also for maintenance
work. To reach a better reliability and better conditions for maine
tenance work the existing sub.distribution boards and distribution
panels ought to be replaced by low voltage switchgears located in the
substations. All substations ought to be equipped with a ventilation
system designed to keep the rooms under pressur: with filtered air and
prevent corrosive atmosphere and dust to penctrate into them.

The number of transformers that will be required in the different
substations i{s accounted for in the load calculation tables.

The technical standards for the switchgears are presented in the
dooument "Technical requirements for electrical equipment and installa-
ti”'o
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Te make references to the specifioations from W and the drawings
from FCVBL easicer the German and Jugoslavian names have been used
below for the different departments and substations.

m. 1. glzauf‘bereit!! '
I®_Eptrindung (Ljuftions)
A new substation will be built together with the new building

for ehippers and ehip blower. 1t will replace the existing
subatation which cannot be enlarged due to lack of room.

I8_Molzhackerel (Sjekacna)

_ The enisting low voltage distribution switchboard will be exchanged
to & new switchgear with motor starters. To heep the room free
frem dust it will be necessary to locate the control board outside
the switchgear room 80 the door can be kept closed.

M’G‘ Kocherei, Wasch- & Sortieranlage, Bleicherei, Trockeranlage,
mmareaufbenitﬂ

I8_Kecherel (Kuhaona)

™is substation from which Kocherei, Wasch- und Sertieranlage,
Kechslureaufbereitung and parts of the Bleicherei will be fed
has to be enlarged. The old distribution switechboards will be
replaced by new switchgear with motor starters located on the
fleer above the existing substation. A new transforwmer ecell for
one transforwmer will be built.

I8 Bleicherei (Blelion)

It will be necessary to improve the building to prevent water
frem penetrating into the room through the cable channels and
te prevent condensing water to drip onte the electric equipment

frem the insufficienily inasulated ventilation channels in the
roef .



I5_Tresheranlage (Susigns)

As the existing substation will be too small amd {p difficult
to omlarge, & new substation will be Duilt in conmection with
the aachine building.

I5_Eindompianlage (Uparivagra)

™e elecirie equipment in this department is now fed from

75 Reooherei. Owing to the extension of the factery it will bde
aseessary to duild a new separate substation for the Eindampf.
snlage eutside the building.
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1 accordine to 1iminar

ﬁﬂ !1!2 !m m ‘m'[ect B& g-T‘eal

198

load W
677
2 050
> 68
A%
A1
2 968
ﬁ
3 39
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ns
14 063
1155
15 218

load W wmotors
s
615
2
1D
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968
x:
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6 723
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AMiitiomal}
cof Comeeted Nneof Cornected No. of Connected

load W motors
1 180
ers
ar
999
A80 -
e
)
30
480
7 820
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Total
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Koeheret
3. iasch. und
Sortieranlage
8. Bleicheres

« Trochkemanlage
Kochsliureauf

. berelitung



Mbrika Celulome {1 Viskoze

BanJja Luka
tributi the substati
Substation Yoltage Connected Max. demand
load
Y ] W kvA
"Bntrindung” o 193 1%0 1900 ERquipment at debar-
king plant and chip
"Nolahackerei® 0 A2 330  AM60 Equipment at chip
silo
"Kochere1”
Dept. Kocherei o 144 4) The dfstridution
*  wasch & of the loads among
Sortier 3o 2050 substations "Xochere:'
*  Kochsliure ") o 626 and "Bleicherei” 1s
®*  Bleicherei’’ 30 16 not definite
380 Ség 200 4900 e -
"Bleiohorei” ")
Dept. Blejcherei ' 380 2000
® Trooken-
anlage 380 _&_ Zellstoffaufbereituns
1800 2500
®  BMleicherei 6%0 80
*Frockeranlage” b a1 1900 2600 exol. Zellstoff-
bereitung
*Eindespfaniage” ¥o 1n8 900 1250
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Pequired transformers 6@&00 or 21000& v

the preliminmary motor lists from KMw, Project BL C-I/ca.
reviewed when definite motor lists are ready. Rescrve capacity is not

This tabdble contains the necessary minimum requirements according to

It has to be

. included.
Substation Estimated Transfommers
load at Existing Required min. Change
AOO V
kVA
Y
Entrindung 1 900 121000 kvA 2x1000 kVA + 1x1000 kVA
Holzhackerei 460 1x1000 kvVA 1%630 kVA -
Kocherei 4 900 4x1000 kVA 5x1000 kVA + 1x1000 kVA
Bleicherel 2 500 Ix1000 kVA 3x1000 kVA -
' ~¥Frockenanlage 2 600 1x1000 kVA  3x1000 kVA + 2%1000 kVA
BRindampfanlage 1 250 - 1%1600 kVA + 121600 kVA
10%1000 kVA  14x1000 kVA + 421000 kVA
P 1x1600 kVA + 1x1600 kVA
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Technical ﬂui rements for electrical
auiﬂent and installations

mnl guimentl

Eﬂlltioﬂs and standards

The clectrical equipment and installations shall comply with the
Yugoslavian Electrical Code and the IEC Recommendations or VDE Standards
in named order. If the standard differs from this specification, the
specification shall apply.

Maptation to environment

The air in the plant contains corrosive gases, above all 802 and C1
and dust especially coal dust and soot.

Rlectric switche and controlgear are for that reason norwally to be
installed in separate rooms with good ventilation.

Technical desi
Standardization

The mumber of types and aises of components shall be limited as much as
posaible to facilitate operation and maintenance work.

Motors shall be of IEC and DIN standard sizes.

Oables, fuses and motor starters are to be coordinated with the motors
according to the coordimation table, drawing no. 103-900501-3007.

Motor control circuits are to be standardized according to type diagrens,
drawing nos 103-900501-3005 and «3006.
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The low voltage aswitchgears are to be equipped with standardized
interchangecable units containing switch, fuses, contactor (auxiliary
relay, if any) and overload relay for each motor.

Item numbering and markings are to be standardized in agreement with
the customer.

Yeltages f¥r motors

3-phase motors bigger than ¢. 200 kWi
6 300V, 50 He

3-phase motors up to ¢, 200 ki1
3B0/220 V, 50 Hz, solidly grounded system

1-phase motors up to c. 0,5 W1
220 ¥V, 50 Hz, molidly grounded aystem

Sontrol voltages
Por oontactors eto.! 220 ¥V, 50 liz with one pole grounded

Por sigml lamps: . MV, 50 iz
Por high voltage (6,3 kV and above) switches: 110 v, DC

QMIng lgtu

Protective grounding is to be made as "Nullung” according to
VIR 0100/12.65 § 10 N,

voltage switchgears

Por the distribution of low voltage, from the tramsforwmers there are
to be installed metal-enclosed switohgears containing standardized
interchangeable units for switches and fuses and for different sizes
of motor starters.

Principles are shown in drewings nos 103-900501-3002 and -3003.
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Rated voltage: 380V, 50 He
Insulation level: 3 kV, 50 Hz, 1 min.
Short time withstand current: 40 kA RMS
Peak withstand currentt ‘ 100 kA ampl.
Rated current of main busbars: 2 000 A
Degree of protection: in substations P21
elsewhere P A3
Design: according to the standard of the contractor.

It {8 desirable that the above-mentioned
units can be exchanged without voltage
interruption on the busbars.

The feeder cubicle is to be equipped with a manuelly operated main
circuit-breaker, amperemeter, voltmeter with voltmeter switch, and
push-button for tripping of the high voltage circuit breaker of the
tranaformer.

Each switchgear is to be equipped with a separate fuse-board with
main switch for distribution of the control voltage to the different
ocubicles according to drawing no. 103-900501-3003.,

In substations containing more than one transformer there shall be
arranged an interconnection with a normally open disconnector between
the 400 V busbars as a reserve feeder by tranaformer failures and
similar situations.

Ag motors

These rules are to be applied to new motors. Existing motors may
diverge from these rules.

AC motors are normally to be totally enclosed fan cooled squirrel-cage
induction motors for direct-on-line starting.

Motors shall be designed, fabricated and tested in accordance with
the latest editions of IEC stundards or German VDE standards.
All motors shall have IEC frame sizes.
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The motor design ahall normally allow at least three starts in quick
succession from cold against full load without injurious heating of
insulated windings.

Bearings shall preferably be ball and/or roller grease lubricated
bearings.

Space heaters are to be provided for 6,3 kV motors. Supply voltage
220 V, 50 He. Space heater leads are to be brought out into a separate
terminal box located near the main terminal box.

Degree of protection shall be at least P 33 for motors and P 43 for
uniml boxes .

Safety switches for motors

To allow safe repair and maintenance work on motors and their correspon-
ding machines all remote controlled low voltage motors are to be connected
via manuelly operated safety switches:. The safety switches shall be
mounted in the immediate vicinity of the motors to avoid mistakes.

The safety switches shallt
1 be enclosed with degree of protection at least P M

] have a breaking capacity of at least B times the rated current
of the motor at 110 ¥ rated voltage and cos ¢ = 0,%

3 have a reliable position indicating device that safely shows
the real positions of the contacts

] in open position have a disconnecting air distance of at least
& mmat 380V

5 be possible to padlook in open and closed position
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Sontrol gear
Type diagram for motor control eireuits are shown in drewings nos
103-900501-3005 and -3006.

The motors are to be controlled by control switches to show the ordered

" state of the motors. All signal lamps are normally dark but if a running
motor is tripped by e.g. the thermal relay the signal lamp by the switch
will start flashing and accoustical alarmm will be given.

All interlocking and control circuits are to be conhected in secparate
eonnection cabinets {or boxes) near the awitchgears.

Semponents

The cholce of camponents is to be approved by the buyer.

Juses are to be standardised in consultation with the buyer,

.
.

Gontactors are to be 80 dimensioned that they will not carry more
than 75 § of their rated thermal current under normal conditions.

The rated thermal current of any contactor may not be less than
16 A,

Contactors are to be shosen according to at least the utilization
oategory AC 3.

M'!'.l. _ov_e.rlo.-_d_rglg_yg are to be installed for all motors. They shall
be of plug-in type, have a separate auxiliary contact for alam
and be adjustable for mamal or autamatic reset.

Secondary currents 5 A

remeters

The amperematers for the feeders to substations and switchgoars
are to be equipped with a moving-iron mechanism and a 15 min.
bimetallic mechanism with a trailing pointer to show the saximum
demand .
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Tepmimal boards
Teminals for measuring circuits shall be provided with an
arrangement allowing an easy connection of control instruments
without disconnecting wires. Teminala for ecurrent measuring
eircuits shall have an arrangemant for shorte.circuit.

’ Terminals in the separate coupling cablnets shall be isolating
terminals to facilitate testing and troublee.shooting.

Nosmally only one conductor is allowed on the external side of each
termimal. On the internal side two conductors are allowed on each
termimal. All comnections between terminals ‘are to be done on the
internal side. In each unit (panel, cubicle etc.) there shall be
room for at least 10 ¥ spare terminals or at least five terminals
for future connection.

Enel and wires
™he following types of ocable are to be used!
Low voltage power cables indoorst nyYy

. . » . underground § NYYRY
Control cables: nYY
High voltage power cabdles!t RYYRY

Ihe cables are normally to be installed on cable racks or trays of
@lvanised steel (or equivalent). Installation in cable channels
in the floors shall de avoided.

Intermal control conncctions are to be made with PWC-insulated
tin-plated 1,5 -2 wires.

;u- mrig and nrkim

Al equipment 1is to be provided with item numbers, which are to be
found in specifications and drewings.
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Cables shall be marked with cable numbers in both ends. Those cable
mmbers are to be found in cable lists and wiring lists (or diagrams).

Internal connections in cubicles, panels etc. shall be marked according
to drawing no. 103-900501-3004 or equivalent. The marking are to be
found in the corresponding lists and diagrams.

Markings, signs, warning boards etc. shall be of durable material
" and with text in the local language.

Drawings
Drawinga for the electrical equipment shall be made according to

DIN 40719 or equivalent standard. If the text is not in the local
language there shall be space reserved for translation.

All dimensions shall be given in the SI system.

The following diagmams and drawings are to be delivered:

Rrection drawings

List of equipment (preferred size: A3)
Blook diagrams '
Cirouit diagrams (preferred size: A3)
Wiring lists or diagrams

Cable 1lists (preferred size: A3)
Position drawings

List of drawings

Drawings according to the real design and necessary instructions,
descriptions etc. shall be delivered as soon as the equipment gets
ready for service. Ome set of copies and documents shall be delivered.
for examination and approval in connection with the finmal inspection.

After that two sets of copies and one set of transparent fiml drawings
are to be delivered in suitable covers.
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Mmbrika Celulose 1 Vigkoze
Panja Luka

{cal uirements for synchronous generator

and electrical equipment belonging to backpressure
turbine

gumrda and regglationl

Cenerator and electrical equipment shall be made and tested according
0. IEC Recommendations and fulfil the requirementa in Jugoslavian laws
and regulations.

Qenerator and exciter
Mated power = the maximum output of the turbine, f.e. 12 alt. 2% MW

Power factor: 0,8

Prequency: 50 Hx

Mated voltage: 10 kV. The generator will be connected to 22 kY
via unit treansformer

Connections Y-0 with both cnds of all windings brought out
to termimals

The generator shall be campletely closed with a closed air cooling
aystem with airAatercoolers. The housing shall be designed to make
the stator windings accessible for cleaning. Proper inspection doors
shall be placed where regular inspections are neceded.

The stator windinge shall be 50 desigred that the replacement of a
damaged coil can be carried out on the installation site and so that
either end of the windings can be used as neutral point.

The gemerator shall be equipped with a connection box for cables or
busbars with room for current transforwmers.
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To permit temperature measurements at least € KTD’s shall be placed

in the slots on places where the highest temperatures may be expected
and one in the cooling air after the cooler. The connecting wires
shall be drawn to well marked detachable terminals in a common terminal
DOX »

All bearings shall be provided with R.D’s built into the bearing metal
for temperature control and with pressure sensors for oil pressure
control. The RTD’s shall be connected to the above mentioncd terminal
box .

Precautions shall be taken against dangerous bearing currents.

1f such eurrents occur they shall be recorded. FElectrical wiring

for measuring of the bearing voltage shall be drawn into a connection
box on the generator.

T™The generator shall be provided with a separate excitation rectifier
fod from the auxiliary network or an AC exciter with rotating dicdes.

The excitation system shall be complete and be provided with an
autamatic voltage regulator and manual control. Altermative
exsitation systems may be offered.

et system f the generator

The gensrator shall be provided with the following protection syrtems)

Differential protection

Stator earth fault protection

Interturmn fault protection (if necessary)
Overveoltage protection

Stator overload protection

Reverse power protection

Over current protection or minimum impedance protection
Rinimum voltage protection

Rotor earth fault protection

Asaymetrical load protection

Diode supervision (only for rotating diodes)
Rinimum frequency protection (turbine proteetion)
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T™he protection relays are to be mounted in separate cabinets and be
provided with arrangements for testing of all eircuits and relays.
There shall be indicating devices for visual indicating of oceurring
functions .

™e delivery shall include the necessary mcasuring transforwers and
wiring for a eomplete protection system.

A moutral point equipment with resistor for limitation of the earth
fault current to a harmless value, 10 A at solid earth fault, shall
be ineluded in the delivery.

Sentrol penel

A eontrol panel shall be installed in the existing eontrol room.
It shall contain the following equipment!

a) Control instruments for generator and exciter

®») DRemote govermor and indicator for field eireuit breaker

e) Mnd-automatic switeh for voltage regulator

4) Bwitches (or similar) and instruments for adjustment of generator
veltage

e¢) MNsh-buttons for speed c¢ontrol

f) GCoverning equipment for switehing between backpressure and
speed control

g) Temperature recording of all measuring points
k) Psh button for emergency tripping of the aggregate

1) Anmunciator for turbine and generator

Mr electrie sui&nt

VYeltages for motors and control systems are preseribed in "Requirements
for slectrical equipment and installations®.

In the delivery shall be included all necessary sersors and manceuvring
oquisment for a eomplete security and alam system.
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In the delivery shall dbe included all electric motors inside the
boundaries of delivery.

The turbine speed regulator shall be provided with a motor for turbine
speed adjustment.

Buitohgears with motor starters for all motors shall be included in
the delivery.

In the turbine control panel to be included in the delivery shall
be mounted push-buttons, switches, signal lamps etc. needed for
start-up, normal run and shut down of the turbine,

BEguipment mounted outside pancls e.g. position switches, thermostats

and similar shall be of closed design and placed accezsible for inspection
and adjusting during operation. It shall be designed and mounted regar-
ding the vibrations which can occur and be suitably surface protected
against possible chemical attack.

¢« Drawi and descriptiona

1ladbels, markings and drawings shall be made according to "Requirements
for electrical equipment and installations”.

A technical deseoription of all electric equipment shall be included
in the delivery. It shall in principle contain the following ftems.
Oeneral introduction
Deseription of function suitable for nonprofessionals

Detailed desoription of function suitable for electric serviocw
personnel

Attendance prescriptions {.a. lubrication instructions
and service list for pericdic maintenance

Instruetions for fault searching
Instruction for installation
Spare parts list with proposal for spare storage liat

Technical data, test reportz, adjustment data etec.
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Testing

The generator and exciter shall be tested in the contractors workshops
and the following tests are to be made!

&) Overspecd test
b) No load and short circuit curves

¢) Load point at rated voltage and current at power factor = 0
over excited

d) Control of the curve form of the voltage

. e¢) Losses (type test report can be accepted)
- f) Reactances - ".
: . g) Heat run -".

h) Dielectric tests

J) Sudden short circuit test at rated voltage (only on special request)

| | The contractor shall keep the purchaser informed of the teating program
and the purchasers reprcaentative shall be allowed to be present at
the tests.

Boundaries of delivery

The delivery is limited by
. a) the temminals of the generators

b) the feed point of switchgears and cabinets for auxiliary
. equipment

The delivery shall include delivery and installation of all cables
between equipment included in the delivery.

Information from tenderer

Tenders shall contain the following data:

. a) Temperature rise in stator and rotor windings at rated load

b) Description of windings and insulation.
Class of insulation




°)
da)
o)
r)
e
h)
J)

Reactances (X, X,', X#) and short circutt retto
Maximm reactive power output at power fmctor = 0

Posaible deviations from specified standards

Technical deacription‘of excitation and supervision egquipment
Power consumption for auxiliary equipment

Motor list

Liat of necessary spare parts with prices
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UNITED NATIONS INDUSTRIAL ﬂm ORGANIZATION, VIEWNA
commmACT 73/50

REPORT CONCERNING THE ENLARGEMENT OF THE INDUSTRIAL

w

STEAM POWER STATION IN THE INDUSTRIAL CONPLEX

M

"FABRIKA CELULOZE 1 VISKOZE, BAMJA LUKA, TUGSRRANTA”

Report of 22 Dec. 1972 concerning the revised design

. of the power station enlargsment

(Erglinsung betr. die Auslegung des Kessels X$ und der
Turdbine Tv)

Deilage 1-)
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22,12.72
FABRIKA CELUIOZE I VISKOZE, BANJA LUKA
d botreffond die Auslepung des Kessels XS und der Turbine Tu
1. Vorausset zunpen
Die Grundvoraussetzungen, d.h. die Produktion, der Verbrauch von Wirme,
Dampf und ﬁloktrizit&t. sind dieselben wie in unseren Kalkilen vom
601-12 Od“ wic f018t=
’ Produktion nach Ausbau
— Gebleichter Zellstoff 371 tZ/24 h 8 000 h/Jahr
. Clektrolyse : 8 000 t NaOH/Jahr & 000 "
‘ Papier 5 000 t/Jahr 700"
Zellwolle 50 t/24 h 8 o000 "
High Wet Modulus (HWM) as " ¢ 000 "
Zellophan " ¢ 000 "
Polyester ? ¢ 000"
Gasbeton ? e 000"
Virme und Dampfverbrauch
Nittlerer Verbrauch Virwme Dampf
Gcal/h t/h
. Sommerseit
ot Dompf 12 atl ' 1.1 2
. 6,5 atdl 2.6 82
' » 8,8 " einschl. Speise- 109.8 225
vasserviraung  gotal  150.2 288
Winterseit
Dampf 12 atll FLYS 2
" 6,5 atl 2.6 .2
" 83,5 " einschl. Speise-
vasservirmung 130,0 208
Total 170.7 2¢
[ ]
“Geschitzter max. Verbrauch im
¥inter 181.0 7
ElektrizitAtsverbrauch
Jihrlicher Energieverbrauch 312 CWh/Jahr

. Maximaler Lelstungshedarf . 47 1
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2.

Prinzipe fir den Ausbau der Kraftzentrale

Um die Versorgung mit Dampf und Elektrizitit flir die ausgebaute Fabrik zu
sichern, muss die vorhandene Kraftzentrale ausgebaut werden. Der Ausbau
soll einen Kessel K5 und eine Turbine T4 umfassen.

Dei der Auslepung soll gemiss Ubereinkommen in Banja Luka am 27-28.11.72
Folgendes beachtet werden.

« Der noue Kessel K5 und die neve Turbine Th sollen im Anschluss an der
vorhandenen Xraftzoentrale gebaut werden,

« Mir den neuen Kessel soll derseldbe Genchmigungsdruck 87 ati und Dampf-
temperatur 515/525°C wie fir die vorhandenen Kessel gewihlt werden, so
dass o8 miglich ist, der neue Kessel mit den Vorhandenen auf der Hoch-
druckscite anzuschliessen.

= Der meue Kessel K5 soll fir Feuerung mit Kohlenstaub als Hauptbrennstoff
flr 100 § Belastung und mit 81 als Hilfbrennstoff flir 50 § Belastung
auegelogt werden.

= Der neus Kesnsel soll nicht fir Feuerung von Holz und Sulfitlauge ausge-
Jegt werden.

- Die gosamte Kessolkapazitdt soll so ausgelegt werden, dass im Winter bel
maninaler Belastung alle finf Kessel mit Vollast im Betrieb sein missen.
In Sommer muss eine ausreichende Dampfkapazitit vorhanden sein, auch wenn
oiner dor Kessel 1-4 ausser Betried ist, Mit dieser Auslegung muss man
berlicksichtigen, dass bei Kesselstdrungen im Winter, kann volle Produk-
tionskapazitdt in den Fabriken nicht erreicht werden.

= Die neuc Turbine T4 soll ohne Ber{ickaichtigung auf Turbinenrescrve ausge-
‘legt werden. Das bedeutet, dass bel Ausfall von einer Turbine, kann die
volle Produktionskapazitit in den Fabriken wegen Kraftmangel nicht er-
reicht werden. Weil die Uberfiihrungskapazitdt der Husseren Kraftlinie
etwa B8-10 MW betrigt, kann das Risiko flir Kraftmangel beseitigt werden,
wenn die Kapazitit der dusseren Kraftlinie erhoht wird.
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- In unseren Kalkiilen vom 6.7,72 war vorausgcéetzt worden, dass die Turbine
T umgeﬁaut werden sullte, zu einer Gegendruckturbine mit Gegendruck
6,5 atll, bampfdurchflussmenge 59.3/72.0 t/h und max. Generatorleistung
7.8 ¥W. Gemiss den ncuen Angaben soll die Turbine Tl nicht umgebaut
worden, und die Daten der Turbine bleiben wie folgt.

pampfdurchflussmenge : 70 t/h
Gogendruck 3.5 atl
Ungeregelte Entnahwe

\/’ - Druck ) 6.5 atl

- Max. Durchfluss 15 t/h
- Bax. Generatorleistung 10 W
t B Auslepunp dos neuen Kessels K5 und der neuen Turbine T4

| Die Auslegung geht aus den Beilagen 1-3 hervor, und wir haden gemlss Uber-
k ' einkommen in Banja Luka am 27-28,11.72 dir fuigenden Alternativen berick-

sichtigt.
Alternative ' | ? )
Kessel K5
Max. Kapasitdt t/h LT 100 180
4!’ Turbine Tw '
Nax. Generatorleistung MW - 12 23
0 Betreffend dic Auslegung der Turbine kann folgendes bemerkt werden.

- In Alternative ) ist dic Kca-alkapézitat unzureichend fir eine neue
Turbine.

e In Alternative 2 wird die neue Turbine im Aﬁschluan zu dem neuen Xessel
installiert, in einer Verlingerung des Turbinenhauses.

« In Alternative ) wird die Turbine Tl abgeschafft, und am freivordenden
Platz im Turbinenhaus wird die Turbine Tu installlert.

= Aus den Dampfbilanzen geht hervor, dass die neuve Turbine als eine Gegen-

druckturbine ohne Kondensationsteil ausgelegt werden soll.
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Auslepung vom Kessel KS

AMlternative 1 2 wd )
Genehmipungsdruck atll " )]
Dampftemperatur %  s18/82% $18/525 ,
Spelsevassertemperatur % pLY ] 183
'Dupfovzeugung
- Nominelle Dauerleistung - t/h 100 180
= Max. Daverleistung » 120 160
. = Spitzenleistung . 180 180
Brennstoff ‘ Kohlenstaub 100 § Belastung
- S 01 50 \ Belastung
. Auslegung von Turbine T™ _
Alternative , 2 )
AMmissionsdampf ‘
I , = Druck atd n n |
! = Temperatur % 818 315
« Dempfdurchfluss tMh ) 150
| . = Gegendruck atl 3.8 3.8
= Dntnatme 12 atd wax t/h - 0
« Entnahme 6,5 atd sax t/h 18 18
= Max. Ceneratorleistung ww 12 9
e _ ¢ Generatorspannung kv 20 10
! [
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N. Yersorgune von Dampf und elektrischer Kraft

novcovoV¥owNuawramemen-

Bei den Kalkiilen sind als sichere Dampfleistung flr die alten Xessel Kl-u
mit der nomincllen Dampfleistung und fir den newen Kessel K5 mit der max.
Dauerleistung gerechnet.

Alternative | 2 3
t/h t/h t/Mh
Kessel X1 50 50 50
K2 80 %0 80
K3 50 80 50
» 80 s0 50
" Jz 10 e
Total 320 30 %0
Wtiger Hochdruckdampfbedars
im Sowmer. (Siche Anl. 1-3)  _204 302 02
Differens = Kesselreserve
in Sommer - ] 5 2
Mtiger Hochdvuckdampfbodarf
in Winter ) 39 =)
Differenz = Kesselreserve
in Winter 1 2 21
Yeveerevoe_you_sisksrischer_ Krefs
Alternative 1 ?  J
Turbinenleistung (s. Anl.1-3) W (] w
Sommerzeit
Turdbine T1 10 MW 10,1 10,1 -
T2 6" 16,0 16,0 - 16,0
T3 6" 18,0 16,0 18,0
™ 12 bev. 23 WV - e 13,0
Total "2,1 “w,? %$,0
Winterseit
Turbine T1 10 MW 10,1 10,1 -
T2 18" 16,0 16,0 16,0
T3 16" 16,0 16,0 16,0
™ 12 baw. 23 MV - 11,0 19,6

" Total 52,1 53,1 $1,6
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Yenn man Stdrungen in der Produktion in der Fabrik wegen Kraftmangel ver-
meiden will, muss dle Jussere Kraftlinie geniligend Kapazitdt haben. Wir
berechnen die nitige Bberiihrungskapazitit der Susserenkraftlinle mit den
folgenden Yoraussetzungen.

= bie grisste Tubine ist ausser Betried gesetat.

* Die Leistung der (brigen ‘l‘ﬁrbimn ist 90 § der manimalen Lelstung.

Ple Derechnungen sind wie folgt:

Alternative 3 ] )
» | »
Nan . Dedar! [} 8 87

Leistung der Turbinen, wemn
die grisste Turbine ausser

Detried ist i ) . D

Piffcrens s ndtige Kapaxzitit
dor Jusseren Kraftlinie

¥ |

13

-

Stockholm, 22.12.1972.

). Dempf- und Kraftmengen voller Kondensationsbetried
Alt. 1 101-50050%5-4006
Alt. 2 101-300505-3001
Alt. 3 101-500505-4007
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UNITED NATIONS INDUSTRIAL DEVELOPNEWT ORGANIZATION, VIEWA

CONTRACT 71/50

Report 1 REPORT CONCERNING THE ENLANGEMENT OF THE INDUSTRIAL

W

STEAN POWER STATION IN THE INDUSTRIAL COMPLEX
"FABRIXA CELULOZE 1 VISKOZE, BANJA LUKA, YUGOSLAVIA®

W

Letter to Banja Luka of 29 Jan. 1973
2 enclosures.

For the specifications mentioned in the letten see
Appendix 6 und Appendix 7
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Jugoslavien
Pleacs refer %
Inpg. Grels Berg
You el Your letter Our ref. Btockhoim,
Dr. Midhat Xurbegovic 90051 29.1.1973.
P-Beg/DS

Gemiss Auftrag haben wir dic Spezifikationen fir den ncuen
Kessel K5 und die neue Turbiic T4 gemacht, und zwar auf englisch.
Ihrem Wunsch gemiss haben wir die Spezifikationen fiir zwel Alter-
nativen gemacht, und der Auslegung gemiss unserer "Erplinzung
betreffend die Auslegung des Kessels K5 und der Turbine Tu"

vom 22.12.72 gefolgt. Die Alternativen sind wie folgt:

Kessel K5
Alternative 1 140 t/h
" 2 180 "

Alternative 2 12 MW
" 3 23 [1}

Ihrem Wunsch gemiss haben wir die Spezifikationen so gemacht,
dass die lLieferung eine komplctte Anlage umfasst, mit Gebdude,
Rohrleitungen, Instrumentierung, elektrischer Ausprliztung usw.
Fir die Rohrleitungen haben wir so viel wie mdglich in den
Spezifikationen mitgenommen, leider kOnnten wir nicht den
komplettenRohrleitungsausbau der Kraftzentrale in den Spezi-
€ikationen mitnehmen, weil das Rohrleitungsschema fir dcn Aus-
bau noch nicht ausgefiihrt ist. Die Ursache daflir, dass wir
dieses Schema noch nicht auszefihrt haben, ist, dass die zved
Alternativen fir Kessel K5 und fiir Turbine T4, drei Alternativen
fiir den Rohrleitungsausbau geben. Wir haben es nicht als richtiy
gefunden, unndtige Arbeit zu tun, um drei alternative Rohrlei-
tungsschemata auszufiihren, und von den Lieferanten Angebote fiir
drei verschiedene Alternativen einzufordern.

Wenn Sie den Beschluss gemacht haben, welche Alternative von
Kessel und Turbine gewihlt werden soll, kann das Rohrleitungs=
schema ausgefiihrt werden, und die kompletten Rohrleitungs~
spezifikationen kénnen dann ausgefihrt werden.
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Wir haben pepriift und pefunden, dass die vorhandene Wasser-
berei tungsanlape, Spelsewasserbehlilter und Speisepunpen aus-
reichend sind, auch flir den Kessel 6.

Die vorhandencn Dampfredusierventile und Dampfkiihler missen it
neuen Einheiten kompletticrt werden. Dic Auslepung der Ventile
und Kiihler kann crst damn pemacht werden, wenn das Rohrlediumpu-
schema festgelegt ist,

Bei Ausfilhrung der Spezifikationen haben wir gefunden, duns
einige Unterlapen fehlten, und wir waren deshalb geswungen,
einige Schitzungen zu machen. Wir bitten Sie diec Spezifikationen
zu kontrollicven, so daas Sie davon {iberzeugt sind, dasg die
Spezifikationen Ihre Winsche auffiillen. Wenn dies nicht dev
Fall ist, milsste man RBerichtipungen machen, bevor die Spezifika-
tionen an die Lieferanten ausgeschickt werden.

Ein sehr wichtiger Punkt {{ir die Auslegung des Kessels ist die
Qualitit der Kohle, die zur Verfligung steht. Von lhren Kohlen-
analysen haben wir die folgenden Werte genommen, und in dic
Kesselspezifikation eingetragen.

Unterer Heizwert 2 700 kcal/kg
Wassergehalt 3% %
Aschegehalt 16 %
Fliichtige Bestandteile 27 %
Mahlbarkeit 40 Hardgrove
Stiickgrésse 0-80 mm
Sinteranfang der Asche 800 °c
Schmelzpunkt der Asche 1 300 ©

Wir bitten Sie zu kontrollieren, dass diese Werte richtig sind.

Betreffend dic Liefergrenzen gibt es Liicken in der elektrischen
Ausriistung zwischen Cenerator und Transformator, und zwischen
Transformator und Schaltanlagen. Die Licken beruhen darauf,
dass Sie noch nicht Stellung genommen haben, betreffend die

Aus £ihrung der 20 kV Vertcilung, die gleichzeitig mit dem Ausbau
der Kraftzentirale angeschafft werden muss.

¥Wir haben auch Verzeichnisse iiber Licferanten von Kesseln und
Turbinen gemacht, die als Lieferanten fiir diese Lieferungen
passend sind. Wie wir lbereingekommen haben, sollen Sie dle
Obersendung der Spezifikationen an den Lieferanten besorgen.

Wenn Sie mehrere Exemplare von den Spezifikationen brauchen,
teilen Sie uns bitte davon mit, und wir werden Ihnen solche
gugehen lassen.
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In den Sperifikationen haben wir Ihre Zeichnungen K=01.036,00
und X=01.036.14 als fAnlagen mitrenommen. Die Zeichnungen zeigen
die Aufstellung der verhandensn Kraftzenmtrale. Wir bitten Sie
diese Zeichnungen den Spezifikationen beizufiigen, bevor Sic die
Speziflkationen an den Lieferanten {bersenden,

Mit freundlichen CGriiscen

AR ENERCIKONSULT

Anlagsnt

Verseichnis von Kessellieferanten

Verzeichnis von Turbinenlieferanten

Specification for the delivery of a steam generator 1N0 resp.
150 t steam/h

Specification for the delivery of a back pressure steam turbine
of 12 resp. 23 W
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Verzelchnls von Kessellicloranten

Hame und Adrosse Vertreter_in_Schweden

b e PP Rhugrp r-gue PGP AT

AB Svenska Maskinverkea
5-175 02 JARFALLA 2
Schiweden

Gotaverkens Angtekniska AB

Fack

402 70 CUTLBORG 8

Schweden

0Y Tampella AB Tampella Trading AB
Verkstaden, Box 81

TAMMERFORS 163 21 SPANGA

Finnland Schweden

A Ahlstrdm OY A Ahlstroms Svenska Industrier
Verkstaden Box GO4B AB
WARKAUS 600 06 NORRKUFING

Finnland Echweden

A/S Burmeister § ¥Wain's
Motor- och Maskinfabrik af 1971
PX-1449 KOPENHAGEN

bPinemark

VYereinigte Kesselwerke AB Richard Kilsson AB
Werdener Strasse ) Peckajudarvigen 3S
POSSELDORF 131 00 RACKA 1
Peutschland (West) Schweden

Deutsche Babcock' § Wilcox AG -".

P-42 OBERHAUSEN
Deutachland (Vest)

L 8 ¢ Steinmiiller GmbH € A Birck AB

$27 GUMMCRSBACH 1 Betzensgatan 6
Postfach 1949/1960 81d 55 GUTEBORG
Deutschland (Vest) Schweden

N.A.X, AC Yammar § Co AD
0500 NURNBERG $trandvigen S B
Abholfach 118 5) STOCKHOLM
Deutschland (Vest) Schweden

Ritsubischi International GmbH |
& DOSSELDORF

ludwig Zimmermannstrasse 1

Detuschland (West)
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Softs 2

¥/0 Energomachexport
Mosfilmovskaja 35
MOSKVA V-330

SSR

Skodaexport,
Aussenhandelsunternehmnen
Vaclavske Nam 56

PRAG

Tschechoslowakel

Technocommerz Cmbll
DPeutsche Demokratische Republik
DDR 108 BERLIN

Elektrim Swedish Import Contact AB
15/17 Czackiego Stracse (Sicad)

WARSCHAU Artilleripatan 16

Polen §~-114 51 STOCKHOLM -~ Schweden

_Kohlenscheidungs-Gesellschaft I L Stihlberg
mbH 576 00 SAVSJO
7000 STUTTGART 1 KSG Haus

Postfach 395

Deutschland (West)
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Yerzeichnis von Turbinenlieflc rvanten

Name_und Adresse
Stal-lLaval Turbin AB
612 20 [I'INSPANG
Schwoden

Kraftwerk Union AR
ERLANGLN
Deutschland (West)

AEG-Kanis Turbinenfabrik GmbH
NURNBLRG
Deutschland (West)

Brown, Boveri t Co
CH-5401 BADEN

*Schwelx

Borsip CmbH
1l BERLIN 27
Postifuck
Berlin(West)

M.A N, AGC

8500 NURNBERG
Abholfach
Peutschland (West)

Creusot-lLoire
(Schnelder)
LE CREUSOT
rankreich

Soget (Rateau, Alsthom)
141 Rue Rateau

93 LA COURNEUVE
Frankreich

¥/0 Energomachexport
Mosfilmovskaja 35
ROSKVA V-330

USSR

Skodacxport
Ausscnhandelsunternchmen
Yaclavske Nam 56

PRAG

Tescheckoslowaked

PR <Y - Pupipusicg Puapeh g e i mapnigy

Siemens AB
Fack
108 35 STOCKHOLM 23

Elektriska AB ALC
171 31 SOLNA

Brown Boveril Svenska AB
Midskopsgrind 5
100 54 STOCKHOLM 39

Hawmar L Co AB
S$trandvigen 5 B
118 51 STOCKHOLM
Bchweden

AB Bonthron § Ewing
Pox 632

301 28 STOCKHOLM 1
Schweden

AB Sveadiesel
Box 3004
$~-171 03 SOLNA 3
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Technocommerz Cubli
Deutsche Demokratische Republik
DDR 108 BLRLIN
Elektrim Swedish Import Contact AR
15/17 Czackiego Strasse (sicab)
WARSCHAU Artillerigatan 16
Polen =111 51 STOCKHOLM - Schweden

Kawasaki Heavy Industrics Ltd
World Trade Cenler Bldg

5,3 Chome, Shibahamamatsu-Cho
MINATO-KU TOKYO

Japan

Hitachi Ltd

Nippon Rldg

2-6 2-Chome, Ohtemachi Chiyoda
TOKYO 100

Japan

pitsubishi International GmbH
&% DUSSELDORE
ladwig-Zimmermann~Strasse 1

‘Deutschland (West)

Jugoturbina
KARLOVAC
Jugoslawien
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STEAM POWER STATION IN THE INDUSTRIAL COMPLEX
"FABRIKA CELULOZE 1 VISKOZE, BANJA LUKA, YUROSIAVIA™

Appendix ¢ Specification for the delivery of a steam generator
140 resp. 180 t steam/h

Drawings not included
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FABRIXA CELULORE I VI AN

SPECIFICATION FOR THE DELIVERY OF A
STEAN GENERATOR 180 RESP. 100 T STEAR/M

1. CONDITIONS OF OPERATION

1.1 The enisting industrial steem power station in Banjs Luke
provides stean and slectric power to s combinate consisting of
fectories for the preduction of disselving pulp (Ca basis), paper,
reyen, high wet medulus fiders, cellophen, NeCl slectrolysis. The
plans for the nearest future are to comnect to the power station

sev factorias for the production of l1ight concrete snd polyester,which
foctories siresdy are under construstion,snd poesibly empand

the emisting pulp mill.

1.2 The enisting steam power ststion consists of four boilers with
s man steam genereting capacity of 70 t/h each and of three steam
tuwbines. The installed stesm gemersting capecity will met be
sufficiont for the future need and therefere the stesm power station
will be enlarged with a new doiler according to this specification.

1.3 The new boiler shall be made for the same steam conditions as
the sctual boilers, in order to make poesibls s parallel rum of sll
the beilers installed.

1.4 The new boiler shall be installed out of doors and placed in
1ine with the enisting boilers and beside the existing boiler Mo u.

1.5 The steam load of the new boiler will sormally be steady with
slow varistions detweea 40 - 100 § of full load.

1,6 The opersting time will be 7 000 - 8 000 h/year. The new boiler
will be taken out of operation for inspection and service only once
or twvice a yesr. The reliability is therefore of utmost importance.

1.7 The main fusl shall be pulverised coal. As suniliary fusl fuel
0il will be used.

1.8  The boiler shall De eperated and supervised from the enisting
control room. Neia eperstions as start and stop of burmners shall be
made locally.

1.9 The delivery shall cosprise s complete doiler plant with all
suniliary equipment according to this specificstiom.

1.10 The tender shall comprise twe altermatives; Alt. 1 with max
stean gemeration 180 t/h and Alt. 2 with 180 t/h.
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1.11 The beiler shall be provided with a8 clectric precipitater
which belengs te the delivery.

1.32 The flue geses shell de condusted te the enisting concrete
staek.

—



2. TECHNICAL DATA

2.1 Steam and feed water dats

Nen steam pressure 0 atg
Nan steem gensretion s 0 bor
= Alt. 1 with coel slome 180 t/h
* of) " 7"
= Alt. 2 with coel alone 0 "
" el " 0"
Steam pressure after superhester 73 bar
*  temperature " » 518 o
Teod water temperature before ecomcmiser 13 %
Renge for constant stean temperature after
superhester with coal firing 03-100 § loed

2.2 Boiler efficiency at full loed with
coal firing, calculated on the et heat
value corresponding to a flue gas outlet

tempereture of sbout 160 °C
Electric precipitator efficiemcy 0\

2.3 Coal

Nean values for coel from differemt domestic

sources

Net heat value 2 700 kcal/kg
Wamidity n\\

Ash 6 N
Yolatile metter 2798
Grindability 40 Mardgrove
Sise 0-80 r

Ash softening point 200 C

Ash melting point 1 %00 %

2.0 Fuel oil

Net heat value 10 300 kcal/xg
Viscosity at s0°c aen o %
Demeity 0,082 kg/}
Flame point nin 08 %C
Lowest pour peiat belew -8 °C

Sulfur conteat



Page ¥

2.5 Combustion air

Nax tempereture in summer % ¢
nin " " winter -15 "
Alr temperature before flues gas air heater, °
min at all conditions 80 °C

2.8 Feed water

The feed water consiats of deminerelised meka-wp
veter alone or in & minture with high quality comdensate.

Resistance at 25°C 1psmbo/on
Comtent of $40, 0.03 mg/l

2.7 Auniliary steam

Bleeding steem 1, notmel presswre 13 ber
" tempereture 200 %

Bleeding ateam 2, normal pressure 7.5 bar
" tenpereture 178 ¢

Beck pressure stean, NOTMAl Pressure .2 bar
" tomperature 160 ¢

The use of back pressure stesm ahould de preferred
before the bleeding steam, and the Dleeding steam 2
should be preferred before the bleeding steem 1.

2.8 Auniliary electric power

3-phase motors bigger than about 200 k¥ 8.3 kv, 50 Ns
3-phase motors less than 200 kW 200/220 ¥, %0 Ns
1-phase motors wp to 0.5 k¥ 220 v, S0 Ns

More detailed informetion is givem im pt 4.12 and
in Appendices 1 and 2.

2.9 Cooling water

Quality Untrested river water
Tempereture Max 20 %
” ain o"

2,10 The following technical dats shall be gives at 100, 79 ond
30 § load with cosl firing vhea stesn presewre after superhester
i* kept consteax 8t 73 bar.
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Steam pressure in drum

Steam temperature after superheater
Teod water temperature after economiser
Gas temperature after furnace

" " " supsrheater
" " " economiser
" " "  air heater

Onygen content in flue gas after air hester
Flue ges pressure in furnace
» " " after air heater
Air pressure Defore snd after cosl mills
" L] " m"
Ay flow
Fiuve gas flow
Electric power consumption
Dust in flue gases before and after the electric precipitator

2.11 e following technical date must be givea
for the blowers

Flow

Tempersture

Total pressure
Static pressure
Rpm, normal and mex
shaft power

Electric motos power
Noment of inertis
Type of control

2.12 The height of the comcrete stack is 130 @

. Appondix 1

8.




- TECHNICAL GUARANTEES

L1 Conditions for the guarantess

Steam pressure after superheater 73 ber

"  temperature " " 518 %
Feed water temperature before superheater 149 %
Mr tesperature before air fea 10 %
" " " flue gas air heater 00 °

Cosl quality according to pt 2.)
Fuel 0il quality according to pt 2.4

3.2 Steam generation capacity with ocosl firing

alone

Max continueous load

= Alt. 1} 120 ¢/
= At 2 80"
Posk load during two hours (s full load 100 )

= Alt. 1 in0 ¢/
- AMt. 2 0"

2.3 Steam genereting capecity vith oil firing

alone
- Mt . 2 ” "

3.4 Net efficiency with coal firing at 30 and 100 § load.

3.5 Flue gas tesperature and oxygem comntent after air heater
with coal firing st 30 and 100 § loed.

3.4 Pressure ¢rop on steam side in superheeter and on water side
in economiser at full loed.

3.7 Flue gas pressure drop between furnace and after air heater
at full load with coal firing, Defore and after normal clesning of
the heating surfaces.

3.0 Ash content in flue gases before and after duet precipitator
with cosl firing at 50 and 100 \ loed.

3.9 Consumption of oteam or of compressed air for socot Diowing.
Nominel momentencous value and meen value during man continecus
load.
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3.10 The surface temperature 8! boiler walls, insulations of pipes
and csnducts does not enceed 25 C over the ambiest air temperature
of 20°C. At special places where proper insulation cemnot De dome,
s higher surface tempsrature may be permitted.

3.11 Quality of superheated steam

Content of 8102 0,02 mg/kg
" " Ne 0.01 "

The tenderer shall prescride the contineous blow-down and the boiler
water quality.

3.12 The steam tmztm after auperheater with coal firing can
be kept constant at 515°C in the load remge $5-1Q0 . The veriations
{n the controlled tempersture do not enceed 515 - 10°C.

3.13 The consumption of electric power for imternal use with coal
firing at 50 and 100 § load.

3.1% The cepacity of the steam or circulat hot water air hester
{s sufficiert to heat in incoming air from -139C to 00°C et full
1oad with coal firing.




r
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) SPECIAL CQUIPMENT WMICH BELONGS TO THE DELIVERY

.1 DOILER

%.1.1 The doiler shall be of the suspended type and the furnace de-
signed for balanced dreught.

%.1.2 All drums and headers shell be cleaned with sand blasting.

9.1.3 All boiler tubes shall be connected to welded studs in drums
and headers.

9.1.4 The water walls of the furnace shall be all-welded and gas-
tight.

¥.1.5 The furnace walls shall be designed to withstand a flue gas
pressure of t 500 mm VWg. If the forced and induced fans at abnormal
conditions could raise pressures which could damage the furnace walls,
seens should be prepared to avoid such admormsl conditionms.

8.2 SUPERHEATER

¥.2.1 The desuperheating shall be mede with injection of feed water.
%.2.2 The start-up steam pipe between the superheater outlet and

the free air shall be provided with electric governed shut and i
control valves, which shall be governed from the control room.

%.2.3 The start-up pipes and the security valves on the superheater
outlet shall be conducted to the free air through a silencer.

L) ECONOMIZER

The economizer shall be made of horisontal steel tubes. In places
where the flue gas temperature can be below 200°C the economizer
tubes shall be of the compound (steel/cast iron) type.

) AIR HEATER

4.4.1 The flue gas air heater shall be made of cast irom.

M. 4.2 Before omorins the flue gas air heater the combustion air
shall be heated to 80°C in a battery with steam or circulating
hot water.

8,5 COAL DURNING EQUIPMENT

%.5.1 Coal bunker made of steel with a gross volume of 600 »d.
Coal balance and coal transporters of the rubberband type on the

top of the bunker. The bunker shall be provided with 3 outlet
feeders, one feeder for every coal treatment line.

%.5.2 Coal mills of hammer type. As an altermative can coal mills
of another type be offered. The aumber of mills shall be three
and the capacity of each mill shall be 30 § of boiler full capacity.
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4.5.3 Coal burners with flame comtrel.
4.5.8 Pipes for pulverized coal.
8.6 OIL DURNING EQUIPMENT

4.6.1 The oil heating and pusping shall be made in two separate
lines, each designed for 25 % of boiler capecity.

4.6.2 0il burners, possibly combimed with the coal burners. Lvery
burner shall be provided with flame control.

8.7 SOOT BLOWING

%.7.1 The soot blowing shall be autcmatic and provided with remote
control.

4.7.2 1In the superheater 300t blowers ueiag steam or compressed air
shall be used.

4.7.3 In the economizer and air heater the cleaning shall be made
by steam, compressed air, steel shot or aluminium shot.

4.7.4 In case of compressed air as cleaning medium the compressors
and complete air system are included in the delivery.

.0 THERMAL ISOLATION

The isclations shall be covered with galvanized steel plate. The
thickness of the plate shall correspond to the local need, and the
thickness shall be stated in the offer.

~.9 BLOWERS

4.9.1 Every one of the three coal treatment lines shall be provided
with its own forced air fan, designed for lina full capacity.

4.9.2 The cil burners shall be provided with a separata fan.

4.9.3 The boiler shall be provided with two induced draft fans for
the flue gases, each fan designed for 60 \ load.

The fans shall be provided with automstically governed dampers to
assure secure run with only one fan working.

4.10 FITTINGS

All necessary fittings are included in the delivery. To the offer
shall De attached a detailed list of fittings included. For the
high pressure parts fittings with welded comnections shall be
prefarred. Small fittings immediately comnected vith the pressure
parts of the boiler shall be of the best quality possibla and shall
be separately indicated in the offer.
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8.11  DUST PRECIPITATOR (separate prica)

8.11.1 The dust precipitator shall be of the electrostatic type. The
precipitator shall be divided in two lines, every line designed for
one induced draft fan. The precipitator shall bDe provided with dampers
in order to maka possible service works in one precipitator, when

the other precipitator is running.

4.11.2 All necessary electric equipment belongs to the delivery.

8.11.3 Under the precipitators hoppers with extraction feeders for
the precipitated dust shall be placed.

8.12 ELECTRIC EQUIPMENT

8.12.1 All electric equipment shall be delivered according to the
appendin 1. '"Requirements for electrical equipment and installations'.

8.12.2 Electric motors, 6 kV and 380 V switchgears, contrcl equipment
ond penels according to the Appendin 2 "Specification for electric
‘equipment belonging to steem boiler.

§.13 NOISE LEVELS

Fans, blow-out and safety valves shall not produce noises in encess
of the recommendations of the Natiomal Imstitute of Pudlic Mealth
as applying to nearby polulated areas. The noise of boiler fans,
pumps and other equipment shall not emceed curve N 05 in the doiler
house.

8,10 CONTROL EQUIPMENT (separate price)

8.18,1 All local equipments belong to the delivery. The choice of
type and manufacturer shall be made in consultation with the buyer.

4.18,2 The necessary remote instrumentation and control belong
to the delivery. In the control room shall i.a. the following
instruments be placed.

(I s indicating, R = recording, C = controlling)

Steam pressure after superheater 1
"  temperature " " IRC
" flow " " IRC
Feed water temperature, several points 1
" " flow IR
Flue gas temperaturs, several points 1
wo" " after air heater In
"o 0,-content IR
Dreft, several points 1

Dreft in furnace IRC
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Drum water level, 3J-point contrel IRC
Coal feeders IC
011 flow Ic
Air temperaturs and pressure, several points 1
Alr tewmperature in coal mills IR

4.14.3 In the delivery is included all cables and
panels.

4.14.4 The instruments in the control room shall be of the min.
type. To the control room is not allowed preseurized water,
steam and oil.

#.14.5 To the offer shall be attached a list of all instruments
belonging to the delivery.

4,15 STEEL CONSTRUCTIONS AND BUILDINGS (eeparate price)

4,15.1 The new boiler shall be installed outdoore and placed in
line with the existing boilers and beside the enisting boiler No u.

The new boiler shall be provided with a roof, which belongs to the
delivery.

4.15.2 The coal bunkers for the new boiler shall be placed in line
with the existing coal bunkers.

4,15.3 The steel constructione for supporting the boiler, boiler
roof and coal bunker belong to the delivery. When designing the
steel constructions the same levels shall be used as in the existing
boiler house. The main levels are

- Basement fioor M 0 m

- Main operating floor + 6,5 m
- Coal bunker top + 24,00m

The existing boiler house appears from the attached drawings
K-01.036.00 and K-01.036.14,

4,15.4 Housing for equipment which has to be placed indoors, as coal
and oil treatment, burners, etc, belongs to the delivery. The housing
shall be made of steel construction with walls of panels with insula-
tion corresponding to 50 mm mineral wool.

4.16 GALLERIEC, LADDERS, PROTECTIVE RAILINGS

4,16.1 All galleries and ladders necessary for the attendance and
inepection of all important equipment is included in the delivery.

4.16.2 The burner plane shall be designed for a load of 1000 kg/m’

or a point load of 3 t. Other galleries and ladders shall be deeigned
for 250 kg/m?.
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4.16.3 The minimum width for the galieries ehall be 900 mm and for
the ladders 700 mm. The elope of the ladders ehall normally not exceed
45°, The maximal vertical height between resting planes shall be 4 m.

4.16.4 The surface of the galleries and the length of the ladders
shall be stated in the offer. Price for additional delivery of galle-
ries and ladders shall be stated in the offer.

4.17 PIPELINES

4.17.1 Pipe for superheated steam between boiler superheater outlet
and one of the existing high pressure headers in the turbine cellar.

There are two existing high pressure headers, which of them ehall be

used for the connections cannot for the moment be desided. Pipe size

250 mm inner diameter. Separate pricc.

4.17.2 Feed water pipe between the existing feed water header in
the feed water pumping room and boiler feed water inlet. Pipe size
200 mm inner diameter. Separate price.

4.17.3  All other pipes belonging to a complete boiler aggregate,
i.a. oil pipes, soot blowing pipes, drainage pipes, continuoue
blow down etc.

4.17.4 The pipe delivery shall be complete with supports, erection,
insulation and fittings. As the final placing and length of pipes it
is not possible to decide for the moment, the bidder can give a fixed
price plus an additional price for unit tube length.

4.18 PAINTING

All machinery with the exception of parts of aluminium, stainless
steel, galvanized plate, shall be sand blasted and painted with
Epoaty-paint. The buyer will paint bigger machinery after the erectios.
All rust protecting treatment shall be made by the seller and the
protection shall last one year.

4.19 SLAG EXTRACTION

The slag extraction equipment belongs to the deliverv.
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5 SCOPE OF DELIVERY

5.1 The delivery comprises a complete steam generator plant in-
cluding transport of goods, erection, cleaning, pressure tests,
chemical cleaning, start-up and 6 weeks test run during 24 h/day.

5.2 CONDITIONS FOR THE ERECTION

5.2.1 The unloading and transport of goods from waggon to the ersction
site belongs to the buyer.

5.2.2 All tools and erection equipment as cranes, air compressors,
scaffoldings etc belongs to the seller.

5.2.3 All skilled personnel belongs to the seller. The unskilled
personnel belongs to the buyer but in the tender shall be stated the
amount of unskilled personnel.

5.2.4 The electric power and water needed in the erection belongs
to the buyer.

5.2.5 The heating of the erection site belongs to the seller.
5.2.6 All concrete foundations belong to the buyer.

5.2.7 Baracks for the seller's personnel belong to the buyer.
Against payment the buyer can also arrange office and storage rooms.

5.3 The delivery shall be made according tc Yugoslavian law and
regulations.

5.4 The guarantee time is two years after the acceptance of the
plant.

5.5 BOUNDARIES OF THE DELIVERY

5.5.1 Feed water. Connection at the feed water header in the feed
water pumping room.

5.5.2 High pressure steam. Connection at the high pressure header
in the turbine house cellar.

5.5.3 Drainage. Drainage tank blow-off pipe outlet in free air
and drainage tank drainage pipe stop valve outlet side.

5.5.4 Combustion air. Air inlet before the forced draft fans.
5.5.5 Flue gas connection at the concrete stack.
5.5.6 Cooling water. From one connection point in the boiler houss.

5.5.7 Fuel 0il. From one connection point before the heating and
pumping station.

$.5.8 Coal. Inlet side of coal balance on the top of the coal
bunker.



Page 1

$.5.9 Slag. Thw slag entrestion equipneat ewtiet side.

$.5.10 Fly ash. Fly ash feeder outlet side wder the precipiteters.
$.5.11 Clectric equipment. Se appondices ) and 2.

$.9.12 Duildings. Commections te the censrwte foundetiems.
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L ___Toee

. T™he offer ohall in ) copies resch Fedrike Colulese { Vishese,
Benje lLuka, Yugsslavia, latest the 1 Ney )
© menths. A copy of the offer shell be sent te AD Dasrgihensult,

6.2 T™he price and pessidly sepereted prices sheuld preferedly de
given a8 & fined price. If the Didder is net able te give o fined
price, the cenditions for a sliding price shall de stated.

e.? All necessery scheme and flew sheets.

e.0 Lay-out of the plant. Drevwiags for the equipment with heed
dinsnsions.

6.8 Approninate weights of all equipment.
6.0 Lists of valves and other fittings, instruments, moters ets.

8.7 List of necessary spere parts with peice.

6.0 List of swb-cemtrecters.

6. The tender shall D¢ given in Inglish or Gerwen longuege,
and the metric system shall de weed.

Steckhola, 31 Jenwary, 197)
AD ENERGINONSULT

Cprah Soarg__

Grels Derg



A0 SNIRENSNINY Aapendin )
900308 .00
3-8y /Os
1972-09-07

Rbrim Celulese 1 Vishese
Baaje Leim

ts L

SEsimemt amt inessiletions

Ssmnnl resuinesny
Bagulations ond stanterde

™e electrical equipment and installotions shall eemply with the
Ngeslavian Rlectrical Cofie and the INC Mecenmondations or VIR Standards
in naned order. If the standard differe fres this spesifieation, the
spoeification shall apply.

Saptation to envirermest

T™he air in the plant sentains cervesive gases, abeve a1l M. oand C}
and dust especially senl Gust and seot.

Electric switsh- and sentrelgear are for that reasen nermally te be
tastalled in separete reems with geed ventilatien.

Dipisel soaim
anferdisaticn

T™he mabder of types and sises of eampensnts shall be 1inited a8 ouweh as
pessaidle to facilitate eporation and mintenance work.

Moters shall be of IBC and DIN standard sises.

Gables, Nuses and moter starters are to e coordinmated with the motors
secording to the ceerdimation tadle, drewing mo. 103-900501-3007 .

fetor sontrol cireuits are to be standardized accerding to t)pe diagrems,
drewing nos 103-900501-3005 and -3006.
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T™he 1ow veltage switehgears are to be squipped with standardised
taterohangeable units containing switeh, fuses, eontactor (auxiliary
relay, 1f any) and overlead relay for cach metor.

Jtem maumbering and markings are to be standardiszed in agreement with
the sustamer.

tors

3-phase motors digger than e. 200 WM:
630V, 50MW
3-phase motors Wp te ¢. 200 WM
B0o/220 ¥, S0 s, selidly groméed system

1-phaoe metors W teo ¢. 0,5 W
200 ¥V, 50 Ma, selidly greunded ayoten

Smtre} veltages
Per eentactors ete.t 200 ¥, 50 Mz with ome pole grounded
Por sigml] lamps: MY, 50m

Por Righ voltage (6,3 XV and adove) switehes: 110V, DC

ing system

Protective grounding is to be made a8 "Mullung” acoonding to
ME 0100/12.65 § 10 N,

Jaw voltage switchgears

Por the distridution of low voltage, from the tramsforwers there are
te be imstalled metal-enclosed switehgears containing standardized
imerchangeadle units for switches and fuses and for different sises
of moteor starters.

Principles are showm in drewings mes 103-900501-3002 and -3003.
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Mated veltage: WOV, 50Mm
Insulation level: 3w, 5 &, 1 min.
Short time withstand eurremt: WM NB
Poak withetand curreat: 100 kA ampl .
Mted current of main busbare! 2 000 A
Dagree of protection: in substations P21
elsewhere 1))
Design: according to the standard of the contrector.

It 13 desiradble that the above-mentioned
wnits ocan be exchanged without voltage
interruption on the busbars.

The fesder cudicle is to de equipped with a manuelly operated main
eireuit-Dreaker, anperemeter, voltmeter with voltmeter switeh, and
push-button for tripping of the high voltage circuit breaker of the
trensformer. '

Each switchgear is to be equipped with a separate fuse-board with
main switch for distritution of the eontrol voltage to the different
eubicles according to drewing no. 103-900501- 3003,

In substations containing more than one transformer there shall be
arrenged an interconnection with a normally open disconnector between
the 400 V busbars as a reserve feeder by trensformer failures and
similar situations.

AC motors

These rules are to be applied to mew motors. Existing motors may
diverge from these rules.

AC motors are normally to be totally enclosed fan cooled aquirrel-cage
induction motors for direct-on-line starting.

Motors shall be designed, fabricated and tested in accordance with
the latest editions of IEC standards or Cerman VIE standards.
All motors shall have IEC frame sizes.
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T™he soter dosign shall normally allew at least three starts in quick
susesssion from cold against full lead without iajurious heating of
tasulated windings .

BDearings shall preferedly be ball and/er roller grease lubricated
boarings .

Space heaters are to be previded for 6,3 XV motors. Supply veltage
200 ¥, 50 Ma. Opace heater leads are teo be brought out into a separate
termiml bon looated near the min termimal bdom.

mammuumuunlmt?”fwmm@rl)for
terminal bomes.

fafety wwitches for metors

Te allew safe repair and maintenanse werk on motors and their ecorrespon-
ding mashines all remote controlled lew veltage motors are to be comnected
via matuelly operated safety switehes. The safety switches shall be
sounted in the immediate vicinity of the metors to avoid mistakes.

T™he safety switches shall:
| be enclosed with degree of protecstion at least P M4

2 Mave & breaking capacity of at least 8 times the rated current
of the motor at 110 § rated veltage and cos 9 « 0,

3 Mave & reliadle position indicating device that safely shows
the real positions of the contacts

in open position Mave a diseenmecting air distance of at least
Samat WOV :

- e pessible te padlesk in epon and slosed position
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Sestrel geer

Type diagren for motor eontrol cirewits are shewm in drewings nos
103-900501-3005 and -3006.

The motors are to be cemtrolled by comtrel switches to show the ordered

' gstate of the motors. All signal lamps are morwally dark but if & rumning
motor is tripped by e.g. the thermal relay the signal lamp by the awitch
will start flashing and accoustical alam will be given.

All interlocking and control circuits are te be comnected in separate
eonnection cabinets (or bomes) near the switehgears.

Sempererts
T™he chelee of components 18 to de appreved by the buyer.

m are to be standardised in comsultation with the wyer,

Qeptacters are to be ao dimensioned that they will mot carry more
than 75 § of their rated thermal current under normal conditioms.

The rated thermal current of any contactor may not be less than
16 A.

. Contactors are to be shosen according to at least the utilization
eategory AC 3.

Thermal overload relays are to be inatalled for all motors. They shall
de of plug-in type, have a separate auxiliary contact for alamm
and be adjustable for manual or autamatic reset.

Becondary current: 5 A

remete

The asperemeters for the feeders to substations and switchgears
are to be equipped with a moving-iron mechanism and & 15 min.
bimetallic mechanism with a trailing pointer to show the mximum
demand .




Iepeivel beepte

Toraimls for measuring circuits shall be provided with an
arrengement allaowing sn casy cennection of eentrel imstiments
without disconneeting wires. Temminala for current messuring
eireuits shall have aa arrangsmest for short-eireuit.

Tersimla in the separate coupling cabinets shall be iselating
termimls to facilitate testing and troudble-shooting.

Normally enly one canductor is allewed on the extermal side of eaeh
terminal. On the intermal side twe sondusters are allewed on each
terminal. All conneetions between ternimals are te be deme on the
istermal side. In eneh unit (panel, cubiele ete.) there siall be
roem for at least 10 § spare terwmimals or at least five terwmimala
for future comnectien.

wires
T™e fellewing types of cable are teo b used!

Lew voltage power oables indoors!

. . . *  wunderground!
Osnatrel oables!

MNigh voltage power cables:

The cables are normally to be installed on cable racks or trays of
@lvanized steel (or equivalent). Installation in cable channelas
in the floors shall be aveided.

Iaterval control conmeetions are to be made with PYC-insulated

tin-plated 1,5 '2 wires.

!g arig and nrlum

All equipment is to be provided with item mmbers, whieh are to b
found in specifications and drewings.




Cables shall be marhed with cadle mumbere in both ends. Those cadle
mmbere are to be feund in cadle 15sts and wiring lists (or diagrams).

Imtermal connections in eubicles, panels etc. shall be marked according
te drawing no. 103-900501-300% or equivalent. The marking are to bde
found in the corresponding lists and diagrems.

Mrkings, signs, warning boards ete. shall be of durable material
and with text in the lecal language.

Preving

Drewings for the electrical equipment shall de made aceording to
DIN MO719 or equivalent standard. 1If the temt is mot in the local
language there shall be space reserved for translation.

All dimensions shall de given in the 81 systea.

™e fellowing dlagrams and dravings are te be édelivered:

Rrection drawings .
List of equipment (preferred sise: A)Y)
Bloek diagrams

Circuit diagrams (preferred size: A3)
Wiring lists or diagrams

Cadble lists (preferred size: AY)
Position drawings

List of drawings

Droawings according to the real design and necessary instructions,
descriptions etc. shall be delivered as soon as the equipment gets
ready for service. One set of copies and documents shall be delivered.
for emamination and approval in commection with the final inspection.

After that two sets of copies and one set of transparent final drawvings
are to be delivered in suitadble covers.
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The oleetric oquipnent shall eemply with “Teoinical requirements
for elostrical oquipment and installatiens”.

Bemdariee of ¢elivery
e delivery shnll inslude

e 811 soters for eeal mills, fans busners pups and other mashinery
within the delivery

6 W switehgoar for high veltage meters aseording te speeification
bolew

300 ¥V switehgear for lew voltage metors and other auniliary
olostric oquipment. Por further details see “Tochnieal requirements .."
ssntionesd adeve. |

Reosseary squipnent for contrel, regulating and interleshing of
the bdefler

eentrel panel in the eentrul centrel reem with instruments,
asammeiater ete. for supervision of the beiler

Golivery and installation of all pewer and sontrel cables between
oquipnent insluded in the delivery

drewings and instrustions accerding to "Technieal regquirements .."
sentioned adove

T™he delivery 1s linited by the teruimals fer the fesder eables ia
the 6 &V and X80 ¥ switehgears.
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e owitehgear is intended for highweltage meters for eenl sills,
foed water pumps and fone for ene new beiler.

“Tochnics]l requirenemts for eleetrical equipment and Snstallations”
Aall apply where relevant.

Nendard Ic 298
- Type: Retery ssoembled netal-slad or ewdicle awitehgear
for indoor installatien with one set of dushtars.
‘» Cireust breaders shnll be withdrewable.

Mated veltage: 7,2 %V

Mated fasulatien level: According te INC 298, wdle 11
l Mated short eireutt pewer: 250 M at 6,3 WV

Degree of pretestions ™6

Cmmtrel veltage! 110V, B¢

) T™he eubieles shall be 00 designed that the flames and gases frem
8 ohert eireuit are inside the eubiele are discharged in a ¢irection
' that 1s harmless te the eperating staff.

' 1 wvithérembdle, remete sentrolled eireuit breaher with spring
pereting mechanism for moter lending. Neter veltage 110 V, DC.
Making and dreaking capacitios may mot de lese than 250 /WA at
6,3 XV and shall de verified by test reperts.

1 veltage tranaformer 6 600/110 ¥V for neasuring the veltage befere
the efreuit breaker

2 fuses 6, XV for veltage tremsferwer

1 veltmeter en the fremt of the ewdiele
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Contrel switehes and lovers for lesal eperating of the eireusit
wrealer.

Mvosssary fuses, terninals ete. for cantrel and measuring eireuits.

Qiisies for metor gtartery (ene for cash moter) sach sontaining:

1 wvithéramble, rencte sentrelled eireuit breaher 08 adeve suitable
for avitehing of meter surrents withewt initiating amful eover-
veltages

2 owrremt tremaformere (.5 A
2 therual everlead relam for the high veltage meter

2 overourrent relaye 8 shert eireuit pretection for the Mgh
veltage meter

2 oaporenctiers on the freat of the eubiele

Cuntrel switoheoo and levere for losal eporating of the eireuit
boaler.

Necossary fuses, toraimis ote. for centrel and measuring eireuits.

b
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UNITED NATIONS INDUSTRIAL DEVELOPNENT ORGANIZATION, VIEWNA

CONTRACT 71/50

REPORT CONCERNING THE ENLARGEMENT OF THE INDUSTRIAL
STEAM POWER STATION IN THE INDUSTRIAL COMPLEX
“FABRIKA CELULOZE 1 VISKOZE, BANJA LUKA , YUGOSLAVIA"

M—-—h——

Specification for the delivery of a back pressure
steam turbine of 12 resp. 23 W

Mo appendices imcluded. For "Technical requirements
for electric equipmemt and installations', see
Appendix 3 No 6 acoording to index.




FABRIKA CELULOZE I VISKOZE, BAWJA LUKA, YUGOSLAYIA

SPECIFICATION FOR THE DELIVERY OF A BACK
PRESSURE STEAM TURBINE OF 12 RESP. 23 MW

INDEX
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Technical data

Turbine regulators

Specisl equipments which belong to the delivery
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FABRIKA CELULOZE 1 VISKOZE, BAMJA LUKA, YUGOSLAVIA

SPECIFICATION FOR TME DELIVERY OF A BACK
PRESSURE STEAM TURDINE OF 12 RESP. 22 W '

1 CONDITIONS OF UPERATION

1.1 The enisting industrial steam power station in Banja Luka
provides steam and electric power to a comdinate consisting of
factories for the production of dissolving pulp (Ca Dasis), paper,
reyon, high wet modulus fibers, cellophan, NeCl electrolysis. The
plans for the nearest future are to conmect to the power station

new factories for the production of light concrete and polyester which
factories already are under constructioms and possidly expand the
enjeting pulp mill.

1.2 The enisting steam power station consists of four bollers with
8 man steam generating capacity of 70 t/h each and of three steam
turbines of back pressure or extraction-condensing type. The in-
stalled steam gensrating capacity will not be sufficient for the
future need and therefore the stesm power station will be enlarged
with a nevw boiler and with a new back pressure turbine according

to this specification.

1.3 All boilers and turbines in the existing station are made for
the same high pressure steam conditions and are intercemmected on

the high pressure sida. The new boiler and turdine shall be made

for the existing high pressure steam conditions, and they shall be
connected to the existing high pressure net in order to make parallel
run possible.

1.4 The newv turbine shall in parallel with the existing turbine and
reduction valves control the steam pressure in the bleeding steam
net 13 bar, bleeding steem net 7.5 bar and back pressure net 4.5 bar.

1.5 The tender shall comprise two alternatives, Alt. 2 with gene-
rator capacity 12 MW and Alt., J with 23 MW. In Alt. 2 shall the mew
turbine be placed in line with the existing turbines in an enlarge-
ment of the turbine house beside the existing turbine Mo 3. In this
case will the new turbine be placed opposite the place for the new
boiler. In Alt. 3 the new turbine shall be placed in the existing
turbine house, on the place for the existing turbine No 1 which shall
be discharged.

1.6 In alternative 2 shall the turbine house of steel construction
be enlarged with the same dimensions in height 10 m and width 15 m
as in the actusl turbine house.



1.7 mtlndm!uduhmomm.

1.0  Om the electric side shall the nev turbine de shle te rum alewe
or in perellel with the enisting turbines end with the grid.

1.9 The nev turbine shell Do epereted ond supervised frem the
enisting control ress. Naia sperations by start end step shall b
sede lecally.



2 TECHNICAL DATA

2.1  STEAR DATA

Steem pressure before turbine nessles
" tempereture " " »
Steam flow at full losd
- A, 2
hd “'o 3
Bleeding Ne 1, normal pressure
nan . "

nan. stoam flow, Alt. 2 and 3

Bleeding Mo 2, nerwal pressure

nan. "

man. steam flow only Alt. 3
Beck pressure, normal Pressure

nan. "

san. steam flew

- Alt, 2

- Alt. )

2.2 LXTRINE STEAN DATA

Design pressure of boilers
Han. steam temperature

2.3 COOLING WATER

Quality, matreated river water
Temperature, man.
» min,

2.8  AUXILIARY LCLECTRIC POMER

3-phase motors bigger than abeut 200 k¥
3-phase motors up to about 200 kW
1-phase motors wp te about 0.3 k¥

Tor detailed infermation, see Appendin }.

70 bor
813 %

0 N
% "
13 bder
is "
0 N
7.3 bor
.0 "
18 t/h
8.5 ber
.0 "

0 tH
%0 "

% ber
328 %

2 %
0%

6.3 xY, 50 Ne
M0/220V, S0 Ns
20YVY, Wi




3 TURBINE RIGULATORS

™e following regulators are included ia the delivery.

3.1 Speed regulater which can be contrelled by hand at the turdine
a8 by remote contreol from the pansl reem.

3.2 Dleed steam No 1 regulator by which the bleeding pressure can
be set betwoen 12-1S ber.

3.3 Bleed steam Jo 2 regulater by which the bleeding pressure can

be set between 7-9 dar. This regulator concerms only the turdine in
Alt. 3,

3.4  Dack pressure regulator by which the back pressure can be set
batween 4-6 bar.

3.3 In the offer for the steam pressure regulators the deviations
frem the set poiat shall be stated.

3.6 As the bleeding flows are smsll cempared with the back pressure
flew, the bidder has to decide if the bleeding possibly shall be
regulated by trottling the bleeding steem.
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" SPECIAL LQUIPMENTS WHICH BELONWG TO TME DELIVERY

8.1 The turbine and the generator shall be provided with a common
pressurized oil system for lubrication and governing. The oil system
shall comprise the following pumps.

#.1.1 One pump for normal run, driven by the turbine shaft.
#.1.2 One pump for normal start and stop driven by a.c.motor.

#.1.) One pump for emergency stop, driven by a steam turbine. This
pump shall be provided with automatic start controlled from the
oil pressure.

8.2 The turbine and the generator shall be provided with a complete
security and alarm system. In the offer shall be stated which
disturbances lead to alarm and which lead to automatic shut-off of
the aggregate.

4.) Two oil coolers, designed for 100 ¥ load each. It shall be
possidble to interchange and maintain the coolers during operation.
The control equipment for regulation of the oil temperature during
start-up and normal run shall be included in the delivery.

u.% Electric turning gear.
4.3 Leakage cooler of indirect type.

w.6 Ventilation aggregate needed to keep the aggregate dry during
shut down.

8.7 S:team filter before turbine admission nozzles.
4.8 Check valves in bleeding lines.
.9 The turbine and the generator shall run at 3000 rpm.

%.10 The thermal insulation shall be covered with galvanized or
polished steel plate. The plate thickness shall be stated in the
offer. The insulation shall be designed for a temperature difference
of 25°C between ambient air and insulation surface.

.11 The admission steam pipe between a high pressure header in
the turbine house cellar and the turbine. Separate price.

- Alt. 2. inner diameter 200 mm #; the new high pressure header
will be in the enlargement of the turbine house cellar near the
new turbine.

- Alt. 3. inner diameter 250 mm #; the existing high pressure

header is placed in the emisting turbine house cellar near the
new turbine.
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.12 The bleeding No 1 steam pipe Detween the new turbine and the
bleeding No 1 steam header placed in the existing turbine house
cellar. The inner diameter shall be 250 mm (13 bar, 30 t/h, 27 m/s).
Separate price.

4.13 The bleeding No 2 steam pipe between the new turbine and the
bleeding No 2 steam header in the existing turbine house cellar.
The inner diameter shall be 250 mm (7.5 bar, 15 t/h, 23 m/s). This
concerns only the turbine in Alt. 3. Separate price.

4.18 The back pressure steam pipe between the turbine and the back
pressure header in the existing turbine house cellar. Separate price.

= Alt. 2. inner diameter 670 mm (4.5 bar, 80 t/h, 40 m/s).
- Alt. 3. Inner diameter 800 mm (4.5 bar, 150 t/h, 40 m/s).

4,15 The pipe delivery shall be complete with supports, erection,
insulation , bellows, fix points and fittings. As the final placing
and length of the pipes is not possible to decide for the moment,

the bidder can give a fixed price plus an additional price for unit
tube length.

4.16 PAINTING

All machinery with the exception of parts of aluminium, stainless {
steel, galvanized plate, shall be sand blasted and painted with
Epoxy-paint. The buyer will paint bigger machinery after the erection.
All rust protecting treatment shall be made by the seller and the
protection shall last one year.

4.17 The concrete turbine foundations do not belong to the delivery.
At a separate price shall be offered the constructional drawings for
the turbine foundations.

4,18 In the Alt. 2 is included in the delivery the extension of the
turbine house made of steel construction. The extension shall have
the same dimensions in height and width as in the existing turbine
house.

The main levels are

Basement floor !

Main operating floor + 6,5 "
Turbine Crane rail +

upper side

House roof + 18.4 "

The turbine house walls shall be made of insulated steel plates with
an Insulation corresponding to 50 mm mineral fiber. In the delivery
is also included the enlargement of the rail for the turbine house
crane. The dimensions of the existing turbine house appears from the
attached drawings K-01.036.00 and K-01.036.14. Separate price.

4.19 CONTROL EOQUIPMENT

All local equipment is included in the delivery. In the delivery is
also included a panel placed in the existing control room with all
instruments needed for supervision and operation of the turbine. In
the delivery is included the erection, erection materials and cables.
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S TECHNICAL %xmm FOR SYNCHRONOUS GENERATOR AND
C X INE

$.1  STANDARDS AND REGULATIONS

Generator and electrical equipment shall be mede and tested according
to IEC Recommendations and fulfil the requirements in Yugoslavia laws
and Tegulations.

$.2 GENERATOR AND EXCITER

Rated power = the manimum ocutput of the turdine, i.e. 12 alt, 23 MW

Power factor: 0.8
Frequency: 50 Nz

Rated wnltage: 10 kV. The generator will be comnected to 22 kV
via unit transfoemer

Connection: Y-O with both ends of all windings brought out
to terminals

The generator shall be completely closed with a closed air cooling
system with air/water coclers. The housing shall be designed to make
the stator windings accessidble for cleaning. Prover inspection doors
shall be placed where regular inspections are needed.

The stator windings shall be so designed that the replacement of a
damaged coil can be carried out on the installation site and so that
either end of the windings can be used as neutral point.

The generator shall be equipped with a connection box for cables or
bus bars with room for current transformers.

To permit temperature msasurements at least & RTD's shall be placed

in the slots on places where the highest temperatures may be expected
and one in the cooling air after the cooler. The connecting wires

shall be drawn to well marked detachable terminals in a common terminal
bon.

All bearings shall be provided with RTD's built into the bearing metal
for temperature control and with pressure sensors for oil pressure
control. The RTD's shall be comnected to the above mentioned terminal
bon.

Precautions shall be taken against dangerous bearing currents. If
such currents occur they shall be recorded. Electrical wiring for
measuring of the bearing voltage shall be drawn into a connection
bon oni the generator.

The generator shall be provided with a separate encitation rectifier
fed from the auxiliary network or an AC exciter with rotating diodes.

T™he excitation system shall be complete and be provided with an auto-
matic voltage regulator and mamual comtrol. Alternative encitatiom
systems ma; be offered.
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$.3 PROTECTION SYSTEM FOR TML GEWERATOR

The generator shall be proved with the following protection systems:

Differential protection
Stator earth fault protection
Interturn fault protection (if necessary)
Overvoltage protection
Stator overload protection
Reverse power protection
Over current protection or minimum impedance protection
Minimum voltage protection
. Rotor earth faylt protection
Assymetrical load protection
Diode supervision (only for rotating diodes)
Minimum frequency protection (turbine protection)

The protection relays are to be mounted in separate cabinets and be
provided with arrangements for testing of all circuits and relays.
There shall be indicating devices for visual indicating of occuring
functions.

The delivery shall include the necessary measuring transformers and
wiring for a complete protection system.

A neutral point equipment with resistor for limitation of the earth
€ault current to a harmless value, 10 A at solid earth fault, shall
be included in the delivery.

5.4 CONTROL PANEL

' A control panel shall be installed in the existing control room. It
shall contain the following equipment:
a) Control instruments for generator and exciter
b) Remote governor and indicator for field circuit breaker
' ¢) Mand-automatic switch for voltage regulator

d) Switches (or similar) and instruments for adjustment of generator
voltage

e) Push-buttons for speed control

£f) Governing equipment for switching between back pressure and speed
control

g) Temperature recording of all measuring points
h) Push button for emergency tripping of the aggregate
{) Annunciator for turbine and generator
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%.% OTHLR LLECTRIC LQUIPMENT

Voltages for motors and comtrol systems are prescribed in "Requirements
for electrical equipment and installations”.

In the delivery shall be included all necessary sensors and manosuvring
equipment for a complete security and alarm system.

In the delivery shall be included all electric motors inside the
boundaries of delivery.

The turbine speed regulator shall be provided with a motor for turbine
speed adjustment.

Switchgears with motor starters for all motors shall be included in
the deliverv.

In the turbine control panel to be included in the delivery shall be
mounted push-buttons, switches, signal lamps etc needed for start-up,
normal run and shot down of the turbine.

Equipment mounted outside panels e.g. position switches, thermostats
and similar shall be of closed design and placed accessible for inspec-
tion and adjusting during operation. It shall be designed and mounted
regarding the vibrations which can occur and be suitably surface pro-
tected against possible chemical attack.

5.8 MARKING. DRAWINGS AND DESCRIPTIONS

Labels, markings and drawings shall be made according to "Requirements
for electrical equipment and installations”.

A technical description of all electric ejuipment shall be included

in the delivery. It shall in principle contain the following items.
General introduction

Description of function suitable for nonprofessionals

Detailed description of function suitable for electric service personnel

Attendance prescriptions i.a. lubrication instructions and service list
for periodic maintenance

Instruction for fault searching

Instruction for installation

Spare parts list with proposal for spare storage list
Technical data, test reports, adjustment data etc.

$.7 TESTING

The generator and exciter shall be tested in the contractors workshops
and the following tests are to be made:
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a) Overspeed test
b) Po load and short circuit curves

¢) Load point at rated voltage and current at power factor = 0
over excited

d) Control of the curve form of the voltage

e¢) Losses (type test report can be accepted)

f) Reactances -"-

g) Meat run -

h) Dielectric tests

}) Sudden short circuit test at rated voltage (omly on special requist)

The contractor shall keep the purchaser informed of the testing program

and the purchaser$ representative shall be allowed to De present at the
tests.

$.8 BOUNDARILES OF DELIVERY
The delivery is limited by

a) the terminals of the generators
b) the feed point of switchgears and cadbinets for aumiliary equipment

The delivery shall include delivery and installation of all cables
between equipment included in the delivery.

5.9 INFORMATION FROM TENDERER

Tenders shall contain the following data:

a) Temperature rise in stator and rotor windings at rated load

b) Descrintion of windings and insulation.
Class of insulation
1 1]
d
d) Maximum reactive power output at power factor = 0

¢) Reactances (X, xd' , X ) and short circuit ration

e) Possible deviations from specified standards

f) Technical description of excitation and supervision equipment
g) Power consumption for auxiliary equipment

h) Motor list

3) List of necessary spare parts with prices
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POMER TRANSFORMER (Separate price)

6.1

RATING

1 oil-insulated three-phase power transformer for out of doors use as
unit transformer for turbo-alternator.

Standards: IEC 76
Rated power 16 alt. 31.5 MVA
Rated voltage ratio 23 kv ¥ 2 x 2.5 4/10 kV
Frequency SO Ma
Insulation levels

high voltage winding: 125-50 kV

low voltage winding: 75-28 kV
Vector group YNG 5
Type of cooling ONAN/ONAF /OFAF
Load losses to be stated in tender
No-load losses to be stated in tender
Power demand of cooling equipment to be stated in tender
6.2 ACCESSORIES

The terminals shall be enclosed and suited for connection of cables
or/and insulated busbars.

The transformer shall be equipped with

oil concervator with dehydrating breather, level indicator
and alarm contact for low level

Buchholz relay with contacts for alarm and tripping

off-load tap changer with actuator accessible from the ground
level

Thermometers for top oil and winding temperatures with two
separate contacts for alarm and tripping

a complete cooling system including all necessary electric equip-
ment (fuses, motor starters etc.) mounted in a tight box or
cabinet on the transformer

wheels and lifting lugs

earthing terminals on both sides of the transformer tank

all valves and flanges necessary for filling, emptying, sampling
and filtering the oil

Thermometer wells for control thermomevers. When not used they
are to be protected by a plug or cover.
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6.3 TESTS
All routine tests according to IEC 76 are to be made.

For test of temperature rise and full-wave impulse-voltage withstand
test reports from type tests of an identical transformer will be
accepted. If no such reports are available type tests are to be made.

The contractor shall keep the purchaser informed of the testing program
and the purchaser's representative shall be allowed to be present at
the tests.

6.4  BOUNDARIES OF DELIVERY

The delivery includes the transformer incl. specified accessories and
insulating oil assambled on site in Banja Luka excl. external electrical
connections.

6.5 INFORMATION FROM TENDERER
Tenders shall i.a. contain the following data:

a) Load losses and no load losses
b) Impedance voltage
c) Power demand for cooling equipment

d) Veights and measures
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7 GUARANTEES

7.1  CONDITIONS FOR THE GUARANTEES

Steam pressure before turbine nozzles 70 bar
" temperature " " " 515 °¢c
Bleeding No 1 steam pressure 13 bar
" e oo " 7.5 "
Back pressure b.5"

Power factor 0.8

7.2  THE GENERATOR POWER SHALL BE GUARANTEED AT THE FOLLOWING POINTS

Turbine Alt. 2.

Point Admission steam Bleeding No 1 steam
t/h t/h

a 80 0

b 80 20

c 80 30

d 60 20

[ 40 20

The generator power shall be weighted according to the following formula

8a+3be+tc+3d+3e
11

Turbine Alt. 3

Admission Bleeding No 1 Bleeding No 2
steam steam steam
t/h t/h t/h
& 150 0 0
b 150 20 10
c 150 30 15
d 120 20 10
e 90 20 10

The generator power shall be weighted according to the following formula
formula
a+3b+c+3d+e

9

7.3 The leakage steam is included in the admission steam. The amount
of leakage steam shall be stated and quaranteed.

7.4 To the offer shall be attached a diagram showing the generator
power in the region 0-100 % as a function of steam flow. The diagram
shall also show curves for the bleedings. By nozzle control shall the
points for full opened nozzles be indicated in the diagram.
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8 SCOPEL OF DELIVERY

Hol The delivery comprises a complete turbine plant including
transport of goods, erection, cleaning, pressure tests, chemical
cleaning, start-up and 6 weeks test run during 25 h/day.

B.2 CONDITIONS FOR THE ERECTION

8.2.1 The unloading and transport of goods from waggon to the erection
site belongs to the buyer.

8.2.2 All tools and erection equipment as cranes, air compressors,
scaffoldings etc belongs to the seller.

8.2.3 All skilled personnel belongs to the seller. The unskilled
personnel belongs to the buyer but in the tender shall be stated the

. amount of unskilled personnel.
- 8.2.4 The electric power and water needed in the erection belongs to
the buyer.
. 8.2.5 The heating of the erection site belongs to the seller.

8.2.6 All concrete foundations belong to the buyer.

8.2.7 Baracks for the seller's personnel belong to the buyer. Against
payment the buyer can also arrange office and storage rooms.

8.2.8 The turbine house crane with a lifting capacity of 30/8 t is
available at the erection.

8.3 The delivery shall be made according to Yugoslavian law and
regulations,
8.4 The guarantee time is two years after the acceptance of the
plant,

. 8.5 BOUNDARIES OF THE DELIVERY

8.5.1 High pressure steam. Connection to the high pressure header.

8.5.2 Bleeding No 1 steam. Connection to the existing bleeding No 1
. header 13 bar in the turbine house cellar.

8.5.3 Bleeding No 2 steam. Connection to the existing bleeding No 2
header 7.5 bar in the turbine house cellar.

8.5.4 Back pressure steam. Connection to the existing back pressure
header 4.5 bar in the turbine house cellar.

8.5.5 Drainage. All drainages shall be conducted to a drainage tank
in the boiler room. The tank is not included in the delivery.

8.5.6 Cooling water. From a connection point in the main cooling
water pipe in the existing turbine house.

8.5.7 Electric equipment, see points 5 and & and Appendix 1.
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9 TENDER

9.1 The offer in 3 copies shall reech Fabrika Celulose i Viskoze,
Banja Luka, Yugoslavia, latest the 1 May, 1973. A copy of the offer

shall be sent to AB Energikonsult, Box 783, S-131 01 Stockholm,
Sweden.

9.2 The price and possibly separated prices should preferably be
given as a fixed price. If the bidder is not able to give a fixed
price, the conditions for a sliding price shall be stated.

8.3 All necessary scheme and flow sheets.

8.4 Lay-out of the plant. Drawings for the equipment with head
dimensions.

8.5 Approximate weights of all equipment.

8.6 Lists of valves and other fittings, instruments, motors etc.
8.7 List of necessary spare parts with price.

8.8 List of sub-contractors.

8.9 The tender shall be given in English or Germean language, and

the metric system shall be used.

Stockholm, 31 January, 1973
AB ENERGIKONSULT
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PRINCIPAL DRSIGE OF BIOLOGICAL TREATMENT OF WASTE WATERS FROM
FCYBL, BANJA LUKA

Ahstrach

A principal design of a veste water treatmeat plaat for the
pulp 8ill in Deaje Luka hes been made.

Preduction and flow data have been obtained from a DWW report
(Jume=Jduly 1972). Specific DOD data have mainly deen tahen
frea sisiler nills and from literature.

A bdielegical treatment systen has been chosen. Areas aad volumes
of tamhs, oxygen requirements and nutrieat sdditions have deen
ecaleulated.

A doscription of the techmical standard of the varieus parts of
the installation has been made.

Caleulation of investment costs and annual cests fer two tremt-
meet altermatives have been made.

The repert includes 9 drevings.
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MINCIPAL DESIGE OF DIOLOGICAL TREATMANT OF WASTE WATIRG PROM
FCVBL, MANJA LUKA

1.

Y

1.2,

Ixadusiica

The aill is going u‘roduc viscese pulp frem Yugeslav
bosoh wsing asid Co~bMoulphite coching.

T™he preductien is pleaned to be:

Air dary (90 §)
tons/d
Pulp frem cooling 803 incl, €6 $ overcepacity
<"~ after blesching 371 - -"-
B FONC I ¢ 350 your meea value

Waste water fiov and amcuat of polluting material from

Alffsrens denarinepts

The production of 371 toms/d viscose pulp is expected to
result is the folloving amouats of weste vater and polluting
material, measured as MOD.

Pederkisg

The dedarking vill be & cold vet-dedarkiag. 0,4 13 of vater
is used per 83 of wod. This corresponds $0 15-16 a3/h. The
wood vill meinly be fresh vood. (Yugoslevian desch.)

Sooking

T™he rev material is Yugoslavian beech and the digestion is
made ia seven datch digesters vith 1459 maximm tempereture.
T™he yield is 42 § and the Noe mmber is 1-1,5. The sulphite
uu;r l1osses ia the wvooking department are estimated to be
3-s 8,



[
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A first screening is dome before vashing in a comtinuous
diffuser. The losses of speat liquor in washing is 3 § (97 %
liguer recovery), which is going vith fibres to other depart-
seats. The dilutiom factor is 2 m3/toa. The water from the
second screeniag is used ia the first screeming. lo vater

is discharged to the sever.

Broperation

. ™he omtalulphitc liquor is evaporated fram 1k,5 § to 56 §
and 119 »°/h is obteined as condensate, correspondiag to
T.1 n3/tom pulp.

The loss of dry matter in the evaporation process (vashing
. of evaporation) is estimated to 1 §.

T™he litterature reports differeat specific BOD-values for
condensates from hardwood. The values are said to be
4060 kgs/tom, 80-90 hgs/tom, k5-55 kgs/tom etc. If is
ite obvious, however, that hardvood condemrsates have a
I auch higher BOD tham softwood condensates.

A grad sample of comdensate from Benjs Luka (1971) gave o
20D 5 of 9 000 mg/l corresponding to a specific BOD of

64 hg/ton. As the per cent spent liquor recovery is going
to be higher in the future, the specific BOD vill increase.
A value of at lesst ]Q Ag/tQR seems ressonable. A way of
decreasing this figure vould be to neutralize the speat
liquor before evaporation to prevest the Acetic acid from
going into the condemsates. This is, however, difficult in

‘ s Co-dase Bill.
Jeeching
. The flows fram the different stages are
Flow, l/mia tenp °c
Chlorine 8 000 20
Alkaline extrectioa 2 500 60-65
Nypochlorite 3 000 35
Chlorine dicaide €40 55
1k 110

The fibre loss from the first three steps is 100 ng/l and
fram the fourth 80 mg/l. The fibre loss frem the cyclome
is 0,4 hg/minm.
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1.3

\

The bdleaching is done to 92 § a-cellulore and results ia
@ loss of § § of the pulp.

The BOD from a bleaching operatiom of this type is pormally
about M0 kgs per ton of bvleached pulp according to litte-
rature, Analysis of a grab sample from the mill shovs much
dover values,

ND, DOD’

ng/2 xg/tom
Total bleaching vaste 220 23
Extraction step 180 1bh

These values are lover than expected, and it seems reason-
able to use a value of 40 kgs/ton as the pulp is o dissel-
viag pulp and is made from hardwood.

Qther departments

The vater from the vet part of the drying machine

(7700 1/min) is used in the dleaching and vashing depart-
sents. There are no fiver loscses. On certain ocemsions,

2 wd/min can be taken 1o treatment.

The incoming concentration is 1,2 § and the concentration
before the drying part is W6 §.

33h ton/d calculated as absolutely dry pulp is produced.

T™his means that (27 833 -~ 726) = 27 000 x3/d (= 18,8 m3/min)
of vater is separated from the pulp. Part of it recirculated
ond part of it is used in the dleaching and vashing depart-
pents ,

Asmary of flovs and polluting materisl

Production, Unbleached 403
Rleached m

Nlow Spec. DODy 00 Susp solids
B/ hglron pulp kgl

hg/d

Debarking 16 3 ~1 210
Coching, losses - 1y 6 050
Wshing, losses - 13 6 050

(88L, not recovered

Losses from vashing 5 2 000

of cvaporators

Condensates 120 70 a8 210
Desching vastes __050 b LN

~ 1 000 58 370
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2.

2.1.

2.1.d

2.1.2

2.1.3.

Permissidble load to the Urbes River and required trestasat

mmmmm

Dacniasinie doad

Bechground

The rivers in Yugoslavia have beea divided iato diffsremt
classes according to their use. The Vrbas river dowastreas
of Daajs Luka has been placed in class III. This means
that the diechemical onygen demand (BOD;) must mot exceed
7 mg/l evea at low water flow.

Gemerel peisciples
It is obvious that the total load must be shared betveen
the city of Danja Luka (imcluding the industries dischar-
ging their vastes into the city sevage system) and the
pulp aad viscose factory, leaving a certain part umused
for the future extensiom of the city and the industries,

It is therefore necsssary that treataent installations
are bilt for the city amd the pulp aill.

The city must have the right to discharge its vestevater
after a troatment vhich is reasomable from the (preseat)
techaical stamdpoimt in Europe.

The reserve left for the future may bve used for a limited
period of time by the city or the pulp mill. Duriag this
period the city or the pulp mill should investigate more
efficient treatment methods and design nev treameat faci-
lities.

At river flows higher then the miniaum flow, the extra
vaste-assiailation capacity should be shared in propor-
tiom t0o the DOD discharge duriag lov-flov coaditioms.

Basic_date

T™whe division of the load is proposed for low-flow comditioms.
T™e lov-flov im the Yrvas river, including the Vrdeaja and
the city vastevater, is comsidered to be 33 m3/s. Mis
correspoads to a DOD of 231 g/s dovastream the city and the

plp aill.

The population of Baaja Luka is expected to de 202,000 by
the yoar 1990. The specific BOD is calculated to be 60 g per
person per day (if no household gardage grimders are imstal-
lod). This is equal to 12.1 toms of :oos per day.
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2.1 0“.

1t has been calculated that the industries of Beaja Luka
will discharge vastewater with a BOD of 6.2 toms/day by
the year 1990. The figure is based on the estimated pro-
duction in 1990 and sssumes good vater management vithia
the factories. No measurements of the vaste loads have
been made, however.

The JOD in the Vrbas river upstresm from Deaja Luka is
normally 1.6 mg/1 (although variations frequently oceur).

Gelcyjation of the sharing_of the load

e - D i -

The BOD in the Vrbas river upstreas from Baaja Luka is

MLE ARl or 53 g/s at lov flow,

The total DOD from the city of Banja Luka and the city
industries is estimated at 12.1 ¢ 6.2 toms/day. The BOD
frem the city is assumed to be equally distributed
throughout 19 hours of the day, corresponding to a BOD
of 177 ¢/s.

The industrial vaste load is generally discharged during
10-16 hours per day, but it is necessary to sssube the
comstruction of equalization temks to permit am equal
distridution during 24 hours per day. (It may evea be
Recessary to discharge a greater proportion during the
night). The industrial vaste is calculated to 72 g/s. The
sul of the municipal and the city industry BOD is 2k9 g/s.
Assuming & 90 § treatment efficiemcy, the discharge will
e 25 g/s.

It is ressomable to reserve about 25 § of the permissible
veste load for future meeds. This corresposds to 1.7 mg/l
of BOD at low flow or 56 g/s.

The DOD which csn be discharged from the pulp mill is:
231-53-25-56 = 97 g/s

This vill require a very far-reaching iatermal and extersal
trestaest of the pulp mill vastewater.

During » limited period of time it might be mecessary to
use the reserve capeacity of the river defore sdequate
trestaent facilities have beem built.

During the fiaal stage, however, the division of the load
should be the following:

Yrbes river City of ‘ ﬁMp aill 'luom

upetreen of Daaja Luba rcysL

53 g/ 27 g/» 9T g/s 5 g/s
(8.0 tomn/d)




SCAKDIACORSULT
INTLRRATIONAL AB

2.2,

3.1,

3.2

Tresthert efficiency

It can be concluded that the permissidle load should de
only 8.4 tons of BOD per day. A part of this load (2 toms/d)
is occupied by the treated vater from the viscose plant.
This means that the efficiency of the biological treatment
aust be higher than 85 § if all vaters arec taken to biclo-
gical treatment. If some vaste vaters are excluded, &
Mgher treatment efficiency for the remaining waters must
be obtained,

If the vaste assimilation capacity reserved for the future
is weed, & maximum BOD of 13.2 tons/day can be discharged
10 the river. This reserve may have to be used during start-
wp periods im the mill vhen the vaste load gemerally is

Penisn.of.5CsasRSDL RARES

Igws and ROD-)oad

In order to obtain a low total losd on Vrvas river it is
Recessary to treat all vaste vaters from the mill listed
wader 1,3, This means that the follovimg spproximate
emounts have to be takem to trestaent. It is not possible
t0 eslculate any accurste figures for & mill, vhere the
mev system has not yet been built, and the celculations
aust thus be besed on the approximate figures.

1 20 3 »OD 5
alt/d4 2"/ tons/d ag/d

Lesses in cooking dept.
losses in vashing, 28 000 1 000 58 2 M0

oondonsates, dleaching
vastes ete.

Temperature 20%
30D § reduction 90 §

Salsstics of treaipent AYsiem

Nolp nill vastes vith high 30D can in primciple be treated
vith dlological or chemical methods or a comdination of
both methods .,

1f the XOD is im soludle form, oaly lov trestment efficlencis
(4a \he crder of 20 $) caa be expected. If the BOD is present
ia suspended or eclleidal form, Righer efficiencis coan be
obtained.
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3.3

A very large part of the BEOD from the mill comes {rom
the evaporation condensates. This BOD is in soluble form.
Even a large part of the bleaching vaste BOD is solutle,

It is therefore necessary to select a biclogical treat-
meat system. A chemical flocculatiomn would only result in
removal of a minor part of the BOD. Another drawdack is
that very large quaatities of flocculation agents (such
as Alum) are needed for the bleaching vastes and that
large amounts of sludge, difficult to devater, are for-
med in the chemical process.

Biclogical methods have been used for pulp mill waste
treatasnt for more than 15 years and several installations
have beem built in USA, Eurcpe amd Russia,

Biclogical treatment is used for the vaste vaters from
the viscose plant im Banja Luka.

BDioclogical treatment can be done in an activated sludge
plaat or with a trickling filter. As & very high effici-
ency is necessary, a one step treatment in a trickling
filter is probably not sufficiemt.

Tvo different types of installations are proposed for
trestasst of the waste vaters of the viscose pulp mill in
Danjs Luka.

The first alternative is an activated sludge plant and the
second alternative is a tvo step imstallation comsisting of
e plastic media trickliag filter folloved by an activated
sludge plaat.

Dascx of Riclagisal ireathent

Mological treatment utilises the same reactions vhich

take place during the natural self-purification process in
8 vatercourse. The organic substaaces vhich cause the pollu-
tion are decomposed by bacteris which use the ouygen content
of the vater for oxidation. In this vay, cerbon dicaide and
vater are formed aad nev cell substance is built up. Fresh
oayges has to be added all the time either by oxygen uptake
from the etaosphere or by asrstion.

The action of the bacteria is wholly dependent om their
eayyme systems vhich change the complicated organic pollu-
ting material ia wvaste vater so that it can be takesm up by
the cells and which, vithia the cells, assist in the comver-
sion to mev cell substance and omidation products.
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3.5

3.6

306010

Sed i ion of fibres

The bleaching wastes and the white water from the vet part
of the drying machine should be settled before biological
treatment. This can be done in one of the existing sett-
ling tenks.

The vaste water from the wet debarking should also be
settled before treatment.

Sand traps and continuously cleaned bar screens must be
installed before the settling tanks to remove coarse
material that would affect the sludge scraping, pumping
or devatering.

The dewatering of the fibre sludge should be done with &
vecculm filter. The debarking sludge can be taken to &
thickener and then mixed with the bark, going to the bark
press.

Mii Ll . .

The mixing and neutralization basin is necessary to
equalize varying loads and get the best possible mixing
of scid condensates and alkaline bleaching vastes.
Aeration cam be used for mixing. A partial stripping of
S0, from the acid condensate can be obtained by aeration
before it is mixed with the other wastes. A detention
time of b hours is foreseen.

Detention time h L
Flow n3/h 1000
Volume 3 k000

In the mixing basin, neutralizing agents as Ca0 can be
added if nmecessary to a pH between € and 8.5. Nutrients
(nitrogea and phosporous compounds) also have to be sdded.

Selection of loadings for single step activated sludge
installation or combined trickling filter - activated

adusdge installation

Condensates have shovk & rapid reactiom both im pilot
plant investigations and in full scale installations.
Bleaching weaste vater reacts slower but the mixed vaste
vaters can be expected to be amenable to bdioclogical
treatment. It is known, hovever, that hardvood vastes
(especially from beach) are more difficult to treat tham
softwood wastes.
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On the busis of experiences from pilot plant test with
condensates and bleaching vastes from the csustic extrac-
tion stage and full scale treatment of condensates and
peper mill vastes, a unit losding of 2.0 kg BOD. per m3
and day is chosen. If a mixed liquor suspended Solids
concentration of 7 000 mg/l is maintained, the sludge
loed will Vbe about 0.3 kg BODS/kg sludge,day calculated
on total sludge. As the sludge can be expected to have

s high ash content (about 50 % ss compared to about 25 %
in ordimary biclogical sludge), the sludge load of 0.3
can be compared to a sludge load of 0.4 - 0.5 in an ordi-

. aary biological treatment plant.

As the vaste vaters are concentrated, the amounts oxidi sed
per hour should be fairly high, leading to aa expected
efficiemcy of about 90 %.

3.6.2. Trickling_ fiiter and sctivated sludge
The treatment efficiency in a trichliag filter is to a
large degree dependent on the hydraulic load at low to
moderate loadings.

Plastic media trickling filters have not been used for
this type of pulp mill waste water. kntrapolating from
experience from other types of water leads to sa overall
BOD loed of about 4 kg/m3,d vith a recirculation factor
of about 8 and a bed depth of 6,4 B (21 feet). An effi-
ciency of at least 50 § can be expected.

The residual BOD from the trickling filter is treated
in an sctivated sludge plamt with a uait loeding of
. 2,5 kg DOD/m3,4 and an expected efficiemcy of 80

The overall efficiency of the two uaits can thus be
expected to be 50 5.

3.6,3. Summery of losdiags
Als 1 Als 11
Act. sludge Triehl. filter ¢ Ast, sludge
Unit (volume) loading,
kg d0D/m3,d 2,0 b0 2,5

3.7 Mislagical part. Asretich haing

After sedimentation, mizing and equilisatien 58 teme of
BOD are takes to the diologisal part. With the prepesed
loadings, the folloving ssrstion volumes are mecessary.
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}.8.

308-1-

3.8.2.

Alt I

Act, sludge
XD, tom/d 3 58
Loeding kg BOD/m”,d 3 2,0
Aeration tamk volume m 3 29 000
Trickling filter volume m -
Detentiom time, h 2%

Alt 11
Trickl, filter + Agt, sludge
58 29
b0 2,5
- 11 600
1b 500 -
10,3

i . E . I

Type_of serster
The types of serstion equipment that are the

|08t suitable

for dlelogical treatment of a pulp aill waste vater in an
ectivated sludge plant are surface turdine aerators or sud-
morged turdine serateors vith sparger riags for air distri-

»tion.

As surface turbine serators are more economical fram opera-
tiom coet stendpoiat, this type is propesed for the plamt.

la the plaatic media trichkling filters the eseration is
obtained by natural veatilation (as in & chimsey).

QUGS _Teguirements in sctiveted sigdge_uyeit

T™he caygea consumptien is usually calculated
DOD lead.

on the dally

The tetal oaygen consumption is calculated frea the

fermuls:

» P
02 LI ) DOD“ *h 8.

vhere

a’s eaygen consumgption per umit amouat of BOD caidised.

Ve caygen consumption per day per uait ameuat of sludge

by ondogencus respration.

I)D.. s total amouat of BOD omidized per day.

8. ® total amcuat of sludge under ssratiom (dry matter).

In erder to obtain & comservetive figure fer
cansumption, the folloving values are chesesa:

8’ 0,70
¥ 0,20

the eaygen
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The sludge comcentration has been assumed to de 7 I.cl/l3
with an organic content of 50 §$.

The maaufacturers of acrators guarantee the oxygematiom

eapecity under certain standard conditions, e.g. oxyges ’
eomceatration in the vater O mg/l, temperature 10°C,

eoration of clean vater etec.

If the met oxygen consumption is denoted with O (Omygenm)
and the mecessary ocxygenstion ecapacity is salled OC, the
felleving equation is odtained:

“.‘ofm—.M.l
Cott) "% K ®

c.m, * saturation of ocnygen ot 20%

c.“’ ® saturation of cxygen ot verkiag tempersture (20%)
? o patie Tetveen the diffusion constonts ot 1%

and 2C C (verking temp)
e ® patie betveen onygen trensfer coefficients in

wvaste vater and clean water

€ (y) ® Vo2 me/) 2%
G. * 2,0 mg/}

an .00

L ® 0,70
The fNelleviag Gats are dtalasd)

Al ) Als 2
Ast.oluige Triekl. ¢ Act.sluige
filter
300-1ead hg/é 58.000 - 29.000
Amount of sludge ia the systes Mg ~ 200,000 ~ 80.000
w‘ port g ~100,000 o~ 40,000
Set exygen conoumptiocn ag/é $9.000 22.000
Oress sxygen comsumption @ dg/é ~100,000 ~ 81,000

Onygosation capacity
The exygeaation capacity has to be supplied by several aserators.



3.9.

3.10

3.

3.2

Rusrisata

As the wvaste vater is deficieat ia phosphorouws- and
aitregen compounds, mutrieats must be added if the
trestasnt shall proceed vith the desired speed.

Bitregen b ng B por 100 kg BOD5
Pacspherous 1 kg P per 100 kg BODS

Tais gives the folliowing consumption of mutriests.

Act.sluige and trichl.filter ¢ Act.sludge

00 g/ 58.000
| | hg/d 2.320
4 hg/d 580
1310‘.“ $ ng/d 2.13

Sedimentation of viclegical sludge frem activeted
shndan yall

The mr“tiou is designed for & surface loed of
0.7 A. This gives the folloving tamk surfaces for the
different alternatives.

Alt 1

Act.sludge Trichl.filter ¢ Act.sludge
Design flev on  1.000 - 1,000
Sed. tamh surface af 1.4% - 1.0%

Ant A . ivated 2hud

If & sludge concemtration of 1,5 5 in settled sludge is
ssoumed and & mized liquor suspended solids comcentretioa
of 7.000 mg/l in the serstion dasia is required, the re-
m?mxu ratio in the seration tamk must be at least
90 5.

Ensess aludés

T™he amount of encess sludge is difficult to caleulate @
there is m0 full scale experience is aveiladle.

Cortain assumptions have thus to be made.
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The followiag formuls is used.
ASOI’U)DO‘°b'8.

vhere

A 8 ® sludge growvth in kg/d (orgamic part)

s ©® frectioa of the unit mmoumt of BOD that goes iato
sludge (kg orgamic sludge per kg BOD).

» = fractiom of the unit amount of sludge that is
omidized by emdogemous respiration.

The folloving values for the comstants are chosea:

s = 0,60
» ® Q0,15

The sludge production ia the trickling filter is estimated
to 2/3 of the production in an activated sludge uait oxi-
dizing the same amount of MOD.

The sludge concemtration in the seration basin has been
assumed to be 7 kg/md vith an orgamic comtemt of 50 §.

Alt 1 Alt 2
Act.sludge Trickl. ¢ Act.sludge
filter
BOD-load kg/d 58 .000 58.000 29.000
Amount of sludge in the systes kg ~ 200,000 - 80.000
Of‘llic w‘ “ 100.000 - hO;OOO
S8ludge grovth (org.) kg/4 15.000 - 6.000
Sludge grovth (total) kg/d 30.000  11.000 12,000

Thichaners for biolosical sludss

The thickeners are designed for a material load of 0 m/-zﬁ.
This gives the folloving thickener surfaces for the different
siternatives.

Alt 1 At 2
Act.sludge Trickl. ¢ Act.sludge
fiiter
Sludge flov (dry matter) hg/d 30.000 23,000
8pec. loed 3/-% 80 30
Thickener surface 150 730
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The diological sludge should be devatered and dumped or
Burat together vith wood refuse.

The devatering can be done in decanter centrifuges after

thichening.

Alt ) At 2

Act.sludge Trichl. ¢ Ast.sludge

filter

Mmcuat of sludge (ary matter) /4 30.000 23.000
Amount of sludge 3 $ al/d 1,000 770
Devatering cepacity at 3
20 h/4d vorking time 3 n’/4 50 ~ &0
Msber of centrifuges (20 a°/h) - 3 213
Amouat of sludge 18 § n°/d 170 ~130

5 785004508 38850055 80,80 58 0D005 00004

5.1 Miakng task

The different vaste vaters fram the cellulose factory shell
be collected in a mixing tank. At the inlet lime is sdded
for meutralisation. For this purpose flov and pH coatrol
for the different waste waters are needed. The vater flow
and pi value shall be registrered in the control ceatral.

Lime will be kept im & 8ilo with a suitable volume, 1.0,
100 =3,

The silo vill be equipped for a reliadble dosing function.
The tenderers suggest equipment and specify charscteristic
data.

Furthersore vill (MH,), 80, be added as vell as N3P0, for
supplementing the \un; to sccurate conditions for & dio-
logical process. The tenderer suggest the equipment and
design. Tanks should be suitable for keeping the chemicals.
Monopumps or membran pumps should be used for dosage.

To achieve an acceptable mixing, feeding end neutralisation
of the different waste vaters the mixing tank shall consist
of several tanks linked together. The fifth chamder shall
be designed for use as grit chamber.

Air will be added at the tank bdottom.

The necessary air compressors vill be placed in a separste
building.
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5.2

5.3

In the far end of the mixing tank vill a pumping statiom
be placed. The pumps shall be designed differemtly for
alternativ 1 and alternative 2,

Alt 1. k& pumps each of 300 m3/h x5m
Alt 2. b pusps each of 300 m>/h x 12 =m.

The mixing tank shall be equipped with & length 10 m veir
for emergency use.

Lrickhing £l

For alt 2, the waste vater shall be treated in trickling
filters.

The filter volume needed is about 1k 800 13. disposed on four
filters each with a diameter of 26,0 m and a vorking deepth
of 17,0 m.

The filter material vill be choosen by the tenderer. The
design is based on a plastic media.

To reach an accurate hydraulic load it is necessary to
recycle the wvater 8-9 times.

Therefore a pumping station for this purpose is needed.
At least 6 pumps are needed. Each pump shall have a capa-
city of 2000 m3/h x 12 =.

The vater from the filter is collected in the filter bottom
and channeled to the pumping station.

The "excess flovw" = 1000 'l3/h passes on to the seration
basins.

Asration vesins

The basins for asration vill treat the waste vater either
from the mixing tank (alt 1) or from the trickling filters
(alt 2).

The basins shall be given a suitable design to ensure an
efficient aeration of the vater and a good mixing of the
return sludge with the water,

Por seration surface aerators vill probably be suitable.

The oxygen capacity needed for alt 1 is 100,000 kg O2/d.
The capacity could for instance be produced by 70 surface
ssrators each vith 65 kg Op/h.
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In alt 2 the needed capaeity is b1 000 kg Op/d, which could
be produced by 28 surface serators.

The aeration basins and the settling dbasins can be built in
a compact block. Each basin should have the same shape,
70,0 x 30,0 x 5,0 m,

The tenderer is free 1o offer an alternative design for the
serstion system.

fedinsntation basing

The vater sludge mixture from the asration basins will be
lead to tvo sedimentation bdasins. Lach basian shall bde
equipped vith a pump for return sludge placed om a doubdble
treverse. Each pump shall have a capacity of at least

900 m3/h x 4 m. A centrifugal pump vith a Wemco wheel
vould be suitable for return sludge pumping.

For the excess sludge is needed at least I pumps. The capa-
city shall be 20-100 m3/n x 10 m.

Monopumps would be suitable for this purpose.

The return sludge will be collected in open channels and
lead to the aeration basins,

In the same way the treated water will be collected in open
channels and lead to the outlet.

The veirs shall have a length exceeding 60 a,

Sludgs thicheners
The excess sludge wvill be pumped to two sludge thickeners.
The thickeners shall be designed for a continous process.

The sludge inlet shall be in the center just under the sur-
foce, and the outlet in the bottom,

Yor an efficient thickening process a slov speed mixer is
needed.

The overflov veirs for water vwill be placed at the peri-
phery.

Siudge devatering system

Sludge from the thickeners will be devatered with i,e.
decanter ceatrifuges. Hereby the sludge vwill increase its
concentration of dry solids from 3 § to at least 18 §,
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For this purpose a dewatering cepacity of 40-50 l3/h is
needed.

The capacity is proposed to be desposed as follows:

3 centrifuges on each 16-20 13/h with 20 h operating time/d.
For feeding the centrifuges, monopumps shall be used with

a variable capacity of 5-25 m3/h. 4 pumps are needed to
ensure a continous process.

For polyelectrolyte dosage & tank of 200 13 is needed. A
special room for handling and keeping these chemicals is
needed.

Dosage pumps for the chemicals shall be monopumps. The
capacity should be suggested by the tenderer.

For transportation of dewatered sludge a system of
conveyor belts or screvs is suitable. The transportation
capacity shall exceed 15 m3/n,

Pigi

The different waste waters to be treated shall be led
seperatly from the different departments to a sever leading
to the mixing tank. The waste vaters must be separated from
fibers before they are discharged into the sever leading to
the mixing tank.

To avoid shock loads on the treatment plant from spills
during unnormal conditions in the mill, spill tanks should
be built in the different departments. The spill tanks
should be equipped with pumps for return of the concentra-
ted wastes to the internal recovery system.

All the pipes shall be made of acid proof material, i.e.
polyester or polyetene.

The water velocity in the pipes and the channels must not
exceed approximately 1.0 m/see and not be less than 0,6 m/s.

Equipment for mewsuring the different flows before the wvater
is led into the mixing tank shall be installed.
structi riterji

All the basins shall be built of vaterproof concrete. The
mixing tank shall be treated against corrosion.

The level of the treatment plant shall be proposed by the
tenderers. The HHL in the river Urbas is #153,00.
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Autamation

The plant shall have an sutomatic cquipment that makes it
possible to control the whole process from the control
central. The different parts of the procces gshall Ve
comtrolled by diffcrent parameters such as:

Lime dose will follov the pi value in the first mixing
chambder.

The dose of phosphours acid end ammoniasulphate will be
proportional to the vaste vater flow.

The vaste vater pumps will start and stop for different
Jevels in the mixing tank. The air compresaors for the
aixing tank vill sviteh at certain time intervalls. The
surface aerators can be equipped for two different
;upc:itiel and change capacity sccording to the oxygen
eveld.

The sludge pumping from the sedimentaticn basins shall be
more frequent in the inlet half of the basins and less
frequent in the outlet half of the besins,

The sludge pumping vill work continously. The excess sludge
pumps vill elso work continously. The capscity shall be
changed from the control centrsl.

The sludge devatering lyst{m shall operate vithout a com-
tinous manual control.

InssEnesiontl.dendscing

In this rcport arc given the tesic data for the trestment
plant as they are xnown at present. These are t0 bte regar-
ded as general conditions for design snd opersting sriteris.

In chapter 5, more specific technical and operating
eriteria are formulated. Before an international tendering
cen take place thc basic data must bve confirmed and related
to the actual coniitions in the eniarged pulp mill.

Por the tendering it is suggested that "conditions of
comtract for vorks of civil engineering construction”
second edition is ured in pertinent paris.



Trostaomt officiensy $

Velwe leading agmle
Amount of IOD 4
Yeste flew J )
Miaing temk o)
Trichliag filter o
Asrstion vesin o)

Bet exygen demand hg/é
Beninal exygoenatiea

capasity hag/é
Prieats
(my)y 80y hg/é
5,0, (06 3) ag/é
Bewtralisetion

agents :I‘
Sedimentation dasia
Mecireulation retio $
Ixeess sluige :}0
Thichenor

Sludge volume 3,0 5§ ®3/¢
Comtrifuges

32003 »e
Sludge volume 10 § o)

13 000
143

30 000

1%
3 000

iTo

Als 2
Triehl. ¢ act.sludge
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Sesh saleniatisns
lazssiasnl sasta (Ser © 10°)

Punping stations and tuwdes
systen

Nowtralisetion and nizing tamh

Desage oqui ppent

Asvater basine ineluding
ourfece sereters

Triehliang filters
Sedimentation dasine
Sludge thichenmers

Sluige devetering

Cemtrel contrel

Rlestric installations and
oquipnent fer
instrumsntetion

Plenning, adninistretion
final design

Total iavestamt

2 %0
3 %0

12 000

1 50

1%

1%

H 30

3 500
1 %00

3 300
§ 000
1 500
750
2 000
150

2 30

27 W0
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fssmal sesty (Ser - 10%)

peretisg_seete
Maintainance (2,5 § inv.)

Rlestric power (8 0,6 Ber/AWN)

Lise (8 60 Ser/tom)

(mm,), 80, (8 300 Ber/ven)

B,r0, (82000 Ser/tem)
Mlyelectrelytes (8 18 Ber/ng)
Trenspertation, sludge (8 75 er/tem)
nplayers

joveerenet ceeie
“o’ ‘ of fawv,

Tetal ammual eoets
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Ju&fl‘nt

Sig Werling

Alt 1 Alt 2
60 670
1 600 1700
3% 3%
1200 1200
3050 18%
500 380
820 320
I
6 60 ¢ 5%
BV IS
18006 cavecccddeili
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