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INTRODUCTION 

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, electrolytic 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 war, to make certain plans for helping Banja 
Luka with the following items 

Conversion to Mg-basis 

Increase 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 
»ere 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 Btarted 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 U77 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 omitted 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 KW. The capital investment for this enlargement was calculated to 
109 MDin for the boiler plant, 35 MDin for the turbine plant or a total 
of WH MDin. 

In a report of 9 Nov. 1972 we have made recommendations and plans for 
• 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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Tha report» v«rcdiscussed in Baajd Luka 27-28 Nov. 1972 and we then 
got IM« Insti »irtiou** In order to reduce the capital investment, the 
new boiler shoald be »ade only for coal and oil. The existing boilers 
cannot bum all bark *nd sulphite liquor from the enlarged mill but Banja 
Lutea save that they will possibly use the bark and the liquor as raw 
Materials for sath« industrial processes. 

Panja Luka almo 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 alternativa sizes should be regarded for the new 
boiler and new turbine. After discussions the following sixes were 
accepted as base for the further planning. 

Alternative 12 3 

Hau Bollar K5 t/h   1*0        110        ISO 
Kaw Turbine TH " 12 23 

Baaed 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. Me are aware of the fact that asking tenders for alternative 
•isas is a mischief that should be avoided as it gives the bidder 
unnecessary work and perhaps prevents same bidder of making a tender. 
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EXPORT COEtCERNIIIG THE EWLARGEHETfT Or THE IMDUSTRIAL 

STEAM POWER STATIOtf IN THE INDUSTRIAL COMPLEX 

TAB* I KA CELULOZE  I VISKOZE«  BANJA LUKA. TUGOSLAVIA' 

l      PRODUCTION 

The actual production in the dissolvi!« pulp mill en Ca-basis is 
200 t/day. After th« pulp mill has been enlarged and the new 
factories for production of light concreta and polyester have bean 
finished, the production will be 

Product Production Production time 
h/year 

Dissolving pulp (tO I dry solids) 371 t/day • 000 

Electrolytic products • 000 t lUOH/year I 000 

Paper * 000 t/yaar 7 000 

Rayon *0 t/day I 000 

High wet «odulus fibers 24 " • 000 

Cellophane 10 " • 000 

Polyester » • 000 

Light concrets » • *00 
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EXISTING STEAM POWER STATION 

BOILER PLANT 

St e rim data 

- Design pressure •* kar 

- Steam temperature 515/D25 C 

- Teed water temperature 1*3 C 

Tho plant consists of the following four boilers which are connected 
to each othor on the hiph-pressure side. 

Boiler Kl, delivered from Cail-Denaln-Steinmüller and taken into 
operation in year 19S9. Main fuel is pulverized coal. Auxiliary 
fuel! are sulphite liquor 15 t/h fired in a Lurgi oven and bark 
10 m /h fired on a 5 m2 sloping grate. 

The steam generating capacity is 

Nominal load 50 t/h 
Max.-continuous load b*4  " 
Peak load during 2  hours        70 " 

§oiler_K2, same data as for boiler Kl 

•oiler K3, delivered from Hitsuhishi and taken into operation in 
year'1%9. Pulverized coal is the main fuel. Auxiliary 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. 

ISÜff.&S *afa*  *•*• •8 for »°iler *3» *ith th* «»ception that this 
lollerhas no Loddby muffles. 

TUK1IME PLANT 

Steam data 

Admission steam pressure 90 

Admission steam temperature *15 C 

The plant consists of the following I turbines. 

ftCfesBf-Ix* Thi> b*ck Pressure turbina is delivered fro« Erst« 
•rînnêr'and taken into operation in year 1*59. 

Actual condition After recometruction 

MM Steam flow    t/h     12 ft 

Sack pressure     bar    ».5 9.1 

Heeding at 7.5 bar 
(uncontrolled)    t/h     15 

Ha« generator power KW     10 T.i 
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Turbine T2. This double extraction-condensing turbino is delivered 
from Mitsubishi nnd taken into operation in year 1969. 

Admission steam flow lie t/h 

Uncontrolled bleeding 

- Max flow 

• Fressure at full load 

Controlled extraction 

- Wax flow 

- Pressure, controlled 

generator power 

~l 

11 t/h 

It bar 

103.5 t/h 

a.2 bar 

11 KV 

fufb.ine_T3, same data aa for turbin« T2 

FEED MATER TREATMENT PLAIT 

Ihê  feed water treatment plant consista of a de*inerali«ation plant 
I* I lines with a total continuous capacity of 210 t/h. 

nCCfi HATER PUKPIHG STATION 

The feed water pumping station consists of the following pumps. 

- Electric pumps J » 75 t/h 324 t/h 

* • "* " ITS " 

Total electric pump« §00 t/h 

- Steam turiine driven pump 1 x 200 t/h ?00 t/h 

Total capacity too t/h 

ELCCTKÎC HIGH TEMS10* SYSTEM 

Tis» industrial conbinate ban ja î<**o i» connected to tho grip with 
• IS kV Una with transmission capacity of about 10 NW. The gene- 
rater tension for the existing turbinas is t kV, which is also th« 
tansIon for the power plant switchboard and the distribution 
toaolon to the factorías. 
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S      COISUMPTIOI» OF tCAT AND STEAM 

~l 
The calculations for the futur« consumption of heat at>d steam appear 
from tha report of 6 June 1972 which is hare attached as Appendix 1. 

Tha results are 

Haan consumption 

Summer time 

Heat Stai 

Ocal/h t/h 

Steaai 13 bar 
" 7.5 bar 
"     4.5 bar ìRCI »tea» for  10»* 5 Ì21 

1H.1 Î1 
H.6 *2 

feed water heat la« Tot#l mJ 2t| 

fintar tiaa 
l*.l 31 
24.6 12 

Sta«* IS   bar 
"      7.5 bar 
•     Uli bar inai atea* for *»0«0 W5 

feed water fcaatUg •• 
Total 170.7 12» 

•te* ooaa«ptioo U winter M*«0 *•* 
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»      COftSUHPTION Or ELECTRIC POWER 

The calculations for the futur« consumption of power appear from 
the report of 6 Juna 1972, which is her« attached as Appendix 1. 

Th« resulta are 

Energy consumption 512 CWh/year 
Potier peak load *1 *M 
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PREMISES FOR THE DESIGN OF THE POWER STATION ENLARGEMENT 

The following principles shall be regarded. 

The enlargement shall comprise one new boiler K5 and one turbine T'l 
The existing boilers and turbines shall be kept in operation. 

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

Vhe steam data for the new units shall be taken to the same as 
for the existing units, design pressure 86 bar, steam temperature 
515°C and feed water temperature 143°C. The new units shall on 
the high pressure side be connected 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 boiler 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 ir winter time 
»ay cause limitation of production because of steam shortage. 

The new turbine T4 shall be designed without regard of turbine 
reserve. 

The existing turbine Tl shall bo 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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DESIGN OF THE ENLARGEMENT OF THE POWER STATION 

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

Alternative 12 1 

Boiler K5 

Max. steam generatine capacity t/h 110      180      180 

Turbine T4 

Max.  generator power MW      - 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 Tl be removed and in 
tht free place shall the new turbine be installed. 

The steam balances shows that the new turbine shall be made as a 
back pressure turbine without  condensing part. 

In all alternatives is the turbine capacity insufficient when one 
turbine is out of operation. 

Alternative 

Design pressure 

Steam temperature 

Feed water temperature 

Steam generating capacity 

Nominal load 

Hex. continuous load 

Peak load during 2 hours 

Main fuel Pulverised coal 100 % load 

Auxiliary fuel Fuel oil 50 % load 

The specification for the boiler is attached as Appendix 6. The speci- 
fication concerns a tura-ksy boiler plant with building, instrumentation, 
electric equipment and pipes. 

1 2 end 3 

bar M 86 

°C SIS SIS 

°C 1*3 1*3 

t/h 100 1H0 
N 120 160 
N 1*0 180 
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bar 70 70 

°C 515 SIS 

t/h •0 150 

bar «».5 H.5 

max.t/h 30 30 

»ax. " - 15 

MV 12 23 

kV 10 10 

Alternative 

Admission steam 

- Pressure 

- Temperature 

- Flow 

Back pressure 

Bleeding 13 bar 

Bleeding 7.b bar 

Max. generator load 

Generator tension 

The specification for the turbine is attached as Appendix 7. The 
Bpecification concerns a turn-key plant with building» instrumen- 
tation, electric equipment and pipes. 

The existing déminerai!zation plant with 6 lines with a total continuou 
capacity of 280 t/h is sufficient for the enlarged plant. 

The existing feed water pumps with a capacity of 660 t/h for electric 
driven pumps (6) and 200 t/h for on« steam turbine driven pump 1» 
sufficient for the enlarged plant. 

«ARM WATER SUPPLY IN THE ENLARGED TULP MILL 

Th« pulp »ill needs warm water of M0eC and 70 C. The beat balances 
for the factory which is base for the design of the new boiler it 
macie on the assumption that warm water is produced not using primary 
•team but secondary heat sources. A proposition for the hot water 
supply appears from Appendix 2. 

ELECTRIC POWER SUPPLY 

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

The generator and distribution tension in the existing power station 
is 6 kV. This system cannot with reasonable costa be extended for 
the enlargement of the factories. 
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 run turbin« generator tension i« proposed to be 10 kVt sud a 
¿0 *V distribution syst«« is n«e<J«d for the «»largement of the 
factories. 

TIM propositions for th« enlargement of the «ltctric equipment 
•pp«ars from Appendix 3. 

"I 
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core LUS i ON^ ANDJKCOM_MEND AT IOWS 

After enlargement of the pulp mill, and when the new factories now 
under construction arc  finished, th« need for heat and power for 
the industrial combinate  in Banja Luka  will he as follows: 

tax.   heat demand for the  factories 181 Gcal/h 

Corresponding demand on  steam 347 t/° 

Ha*,   »team flow to the   condensing parts  of 
the  turbiner, 2 x 27  t/h —5H ."  

«•MBMBMM» 

Total max steam demand *»0i t/h 

Ran.   electric power demand *" "* 

The »MIX.   total continuous  steam generating 
capacity in the existing power plant when 
•11 four boilers are  in operation li t x 6t t/h 256 t/h 

The «ax.  total power generating capacity for the 
existing three turbines  is *2 HW 

|B order to secure the  future demand of heat and power for the in- 
«ustrial combinat«, the  following measures must b« taken. 

Installation of a new boiler and a new back pressure turbine. 
The following alternatives will be regarded. 

Alternative 1 2 * 

»oiler capacity t/h        110 li© HO 

Turbine capacity Ml - *2 n 

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

Installation of a new «lectric transmission line 110 kV. 

Installation of a new 20 kV switchgear in th« power station and 
of a new 30 kV distribution system for th« factories. 

Stockholm, January 31,  1973 

Al EfttEXGIKONSULT 
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Fabrika celulozc i viskozc, tenia Luka 

Kalküle batreffend den Ausbau der Kraftzentrale In Zellstoffabrik Banja Luka 

1.   Produktion 

Die gegenwärtige Zell StoffProduktion 1st 200 tZ/2H h Viskosezellstoff auf 

Ca-Base.    Die Zellstoffabrik  ist an einer Kraftzentrale angeschlossen, die 

auch Fabriken für Papier, Elektrolyse, Zellwolle, HWM und Zellophan mit 

Dampf und elektrischer Kraft versorgt. 

Nan hat dm Absicht die Zellstoffabrik zu erweitern - für «ine grössere 

Produktion von Viskozezellstoff auf Ca-Base.    An der Kraftzentrale sollen 

ausserdem neue Fabriken für Polyester und Gasbeton angeschlossen warden. 

Nach dem Ausbau wird die Produktionskapazität betragen! 

Gableichter Zellstoff 

Elektrolyse 

Papier 

Zellwolle 

High   Hat Modulus (HUN) 

Zellophan 

Polyester 

Gasbeton 

371 tZ/2H h -      8 0O0 h/Jahr 

• 000 t KaON/Jahr    6 000 " 

S 000 t/Jahr 

SO t/2* h 

25 " 

10 " 

t • 

7 0O0 M 

8 000 " 

I 000 " 

I 000 " 

• 000 H 

1000" 

x) tZ * t Zellstoff mit 90 I Trockengehalt 
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2. GeeenvfirtIge Kraftzentral« 

Die gegenwärtige Kraftzentrale umfasst folgende Kessel und Turbinen. Der 

Konzessionsdruck der Kessel ist 87 atü, Dampftemperatur 515/525 C und 

Speisewassertemperatur 1H3°C. Admiccionsdampfdaten für die Turbinen ist 

Druck 71 atü und Temperatur 515 C. 

Kessel_Kl, von Cail-Denain-Steinmüller gebaut, und im Jahre 1959 in Betrieb 

genommen. Kohlenstaub ist der Hauptbrennstoff, dazu können noch 14 t Sulfit- 
o 

lauge im Lurgiofen und Rinde am Schrägrost 5 m verfeuert werden. 

Die Dampfleistung ist 

Mominaldauerbelastung SO t/h 

Haximaldauerbelastung 61 t/h 

Spitzenbelastung während 2 Stunden 70 t/h 

Kesseljtt. Dieselben Daten als für Kl. 

K«Mel_K3, von Mitsubishi-Kisha Seizo geliefert und im Jahre 1969 in 

Betrieb genommen. Kohlenstaub ist der Hauptbrennstoff, dazu kann Sulfit- 

lauge in zwei Loddby-Muffeln 2 x 7,5 s 15 t Lauge/h verfeuert werden. 

Die Dampfleistung ist 

Mominaldauerbelastung SO t/h 

Haximaldauerbelastung SH t/h 

Spitsenbelastung während 2 Stunden        70 t/h 

Kffs«l_KH. Dieselben Daten als für K3, doch hat der Kessel KH keine 

Loddby-Muffeln, und ist nur für Kohlenstaubfeuerung ausgerüstet. 

Jugb.ine.Tl von Erste Brflnner geliefert und im Jahre 1959 in Betrieb 

genommen. Die Turbine ist eine reine Gegendruckturbine 

Wirtschaftliche Dampfdurchflussmenge       59,3 t/h 

Maximale     " 72,0 " 

Generatorleistung bei max. " 7,8 KV 
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Turbine^, von Mitsubishi geliefert und IM Jahr« lf€9 i* Betrieb genommen. 

Di« Turbine ist eine Kondensat ionsturbine, die «it einer ungeregelten und 

•iner geregelten Entnahme für Fabrikationsdampf vorgesehen ist. 

AdaiaiionsdampfflussiMmge 118 t/h 

Ungeregelte Entnehmt 

- Hex. Menge 

- Druck bei Vollast 

Geregelte Entnah»« 

- Max. Menge 

- Druck 

Max. Generat orí« i st ung 

IlfffeÍM.13»   dieselben Daten als für TÎ. 

11 t/h 

15,2 etü 

103,5 t/h 

3,2 etü 

16 Nif 
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I,    türmt- und Dampf verbrauch 

Dar Waran- und Dampf verbrauch nach dem Ausbau ist in Beilage 1 berechnet. 

Di« Berechnungen basieren sich für die Zellstoffabrik auf Angaben von KMW 

und für die übrigen Fabriken auf Angaben von Banja Luka. 

Di« wichtigsten Resultaten der Berechnungen sind 

Verbrauch im Mittel 

Somete rxeit; 

Dampf 12 atü 

Dampf 6,5 atü 

Dampf 3,5 atQ einschl. Speisewasservlrmung 

Súmete 

Warme Dampf 

Gcal/h t/h 

M.1 21 

26,6 »2 

109,5 ?" 
150,2 218 

«intentiti 

Dampf 12 atü 

Dampf 6,5 atQ 

Dampf 3,5 atQ einschl. SpeisewaaserwÄrmung 

Summ« 

M tX 21 

26,6 12 

130.0 265 

170,7 32a 

Qaachltttar max. Verbrauch im Winter 111,0 3*7 
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Dir Elkraft verbrauch nach de« Aushau ist in Bailag« 2 berechnet.    Di« 

wichtigsten Resultate der Berechnungen sind 

Jährlicher Energieverbrauch 

Maximaler Leistungsbedarf 

112 GWh/Jahr 

•»7 m 
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S. Die Auslegung des Ausbaus der Kraftzentrale 

Beim Ausbau sollen die folgenden Prinzipen berücksichtigt werden: 

Dar 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. 

Für dan ñauen Kessel soll derselbe Genehmigungsdruck 87 atü und Dampftempera- 

tur 515/525°C als für die vorhandenen Kessel gewählt werden, so dass es mög- 

lich wird» der neue Kessel mit den vorhandenen auf der Hochdruckseite zu 

varbindan. 

Dia Grösse des neuen Kessels K5 soll so ausgelegt werden, dass im Winterzeit 

einer dar vorhandenen Kessel K1-K4 für Reparatur ausser Betrieb genommen 

«»ardan kann, ohne Dampfmangel zu verursachen. Dabei soll auch die Produk- 

tion von elektrischer Kraft berücksichtigt werden. 

Dar neue Kassel aoll für Verbrannung von Kohlenstaub, Sulfitlauge und Rinde 

ausgelegt werden. 

Dia Verbrennungskapazitat für Lauge- und Rindefeuerung aoll so ausgelegt 

warden, dass der Kassel K5 allein die totale Menge von Lauge und Rinde ver- 

feuern kann. Dabei wird der Kasselbetrieb einfach, da Lauge und Rinde bei 

normalen Batrieb nur in einem Kassel verfeuert werden. 

Dia Turbina Tt soil für die maximale Dampfleistung des Kessels K5 ausgelegt 

werden, so dass der Kessel und die Turbine als ein Block getrieben werden 

können, ohne Verbindungen auf der Hochdruckse ita mit den vorhandenen Kesseln. 

Dia Auflegung gemäss diesen Prinzipen geht von den Bailagen H-6 hervor, 

und gibt folgendes Resultat: 

£f»»ti.& 
Genehmigungsdruck 87 atü 

Dampftemperatur 515/525 C 

Speisewassertemperatur 1*3 C 

Maximale Dampferzeugung ISO t/h 
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Turbine T«* 

Admissionsdampf 

Druck 71 «tu 

Temperatur 515 °C 

Wirtschaftliche Dampfmenge 150 t/h 

Max.  Dampfmenge 180/195 t/h 

Entnahme fur 13 atü Dampf, max. 50 t/h 

Gegendruck H atO 

Hax.  Generatorleistung 27 MW 

Generatorspannung ^10 kV 

Di« Feuerungskapazität des Kessels K5 für Sulfitlauge soll folgenderweise 

ausgelegt werden 

Lauge vor Verbrennung 

Trockengehalt 55 % TS 

Trockensubstanz 1,38 t TS/tZ 

Unterer Heizwert 2 000 kcal/kg Lauge 

Laugenenge im Mittel 

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

38,7 t Lauge/h 

Hax. Laugemenge wenn Schwankungen 

in Laugezufuhr beachtet wird H8 t Lauge/h 

« 

Die Feuerungskapazität des Kessels K5 für Rinde soll folgenderweise ausgelegt 

werden 

Trockengehalt 65 % TS 

Trockensubstanz im Mittel 

Volumengewicht 

Unterer Heizwert 

Volunennenge im Mittel 

Hax. Volumennenge wenn Schwankungen 

in Zufuhr beachtet wird 

123 t TS/2H h 

155 kg/m3 

M30 Meal/m3 

230 n3/2H h 

51 n'/h 

80 n3/h 



AB BIÌIERCIK0N5ULT TI 
e       ¡ 

Verbrennungskapazität des Kessels 

Feuerung von Lauge und Rinde 

Wärmezufuhr an den Teuerraum 

Lauge  38,7 bzw.  MB t/h 

Rinde 51 bzw.  80 m3/h 

Kohlenstaub 12,8 bzw 3,9 t/h 

Summe bei  85 % Wirkungsgrad 

1BQ t/h  •  0.67B   lcal/t 
0,85 

Normal Maximal 

Gcal/h Gcal/h 

77,H 96,0 

21,9 34,H 

44.7 "i6 

144,0 144,0 

Die VcrbrennungskapazitMt für Kohlenstaub soll so ausgelegt werden, dass 

bei Ausfall der Lauge und Rinde, volle Dampferzeugung nur mit Kohlenstaub 

allein erreicht werden kann.     Die Kapazität der Kohlenstaubfeuerung muss 

denn Hl t Kohlenstaub/h betragen. 

Der Kessel K5 wird mit eigenen Speisepumpen ausgerüstet, zwei elektrisch 

getriebene und eine mit Dampfturbine getrieben, alle drei für Vollast 

ausgelegt. 

Der Kessel wird mit eigenen Dampfreduktionsstationen ausgerüstet, die 

den Dampf zu den Netzen 12 und 3,5 atü speisen können, bei Ausfall der 

Turbine T4. 

Für die Dampfverteilung zu der ZelIstoffabrik müssen folgende Massnahmen 

gemacht werden. 

gampf_12_atü 

Eine neue Leitung 150 m, 250 mm 0, für 35 t/h ausgelegt* muss zwischen der 

Kraftzentrale und der Kocherei installiert werden. 

Pj§pf_3j5_atü 

Eindampf anläge.    Die vorhandene Leitung 300 mm 0 ist ausreichend. 

Kocherei.    Die vorhandene Leitung 400 mm 0 ist ausreichend. 

Bleicherei.    Die vorhandene Leitung 400 mm 0 ist ausreichend. 

Trockenanlage.    Die vorhandene Leitung 350 mm 0 für 6,5 atü, wird für 

3,5 atü umgeschaltet und ist ausreichend. 
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Dl« vorhanden« Speit«v«e«crt>ereitvngsanlag« ait Vollentaalsun*; in 

6 Linien für ein« total« BruttokapazitSt  von 210 t/h ist ausreichend und 

darf nicht erweitert werden. 

Dia neue Turbine T4 kann wegen der Kurzschlussleistungen nicht an di« 

vorhandene 6 kV-Schaltanlage angeschlossen werden.    Wir «atzen voraus» 

dass die Turbine TH über einen Transformator an eine neue 20 kV-Schaltanlage 

angeschlossen wird, und dass neue Kraft Verbraucher mit 20 kV gespeist wird. 
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t,    Erzeugung von elektrischer Kraft 

Die folgenden ökonomischen Kalköle   wereten »«Igen, dass 41« folganden 

fr!nzip«    richtig für die eigene Krafterxeugunß sind. 

Gegendruckkraft soll so viel wie möglich erzeugt werden. 

KondensatIonskraft soll im aolchen Grade erzeugt werden« dass Einkauf 

von Kraft vermieden wird. 

Erzeugung von Kondensationskraft für Verkauf ist nicht berechtigt. 

Venn diese Prinzipe gefolgt werden, soll nach Ausbau dar Kraft »entrale 

èie eigene Kraftersteugung folgenderaassen gemacht werden. 

Haitimale Erzeugung von Gegendruckkraft 

Erseugung von Kondensat ionskraft 

Ï0H GWh/Jahr 

120 GVh/Jahr 

Qberachuss von Gegendruckkraft, dia 

verkauft warden MISS 

Pi ff areni s eigener Verbrauch 

I» 
112 'Wh/Jahr 
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7.    Ökonomische Berechnungen 

Dl« òkonomiBchen Berechnungen basieren sich auf di« folgenden Angab«n, die 

wir in Ban ja Luka bekommen haben. 

frei» von Steinkohle im Kraftwerk W,7 Din/t 

Unterer Heizwert  der Kohle ï S00 kcalAg 

Einkaufspreis  für Kraft 0,17 Din/kWh 

Verkaufspreis für Kraft 0,10 " 

Dir berechnen zuerst die Brennstoffkoaten für Erzeupung voi» Gegendruck 

und Kondensat iomkraft 

Jf|«n¿rvickkraft 

(ff^fnsftioçakraft 

2 »00 kcal/kWh  •  ?9,7 Din/t    s      Q|.  nwvwv 
0,15  •   3 500 kcal/kg HHÉ*iii8i5sï 

«•Mi man dies« Irennstoffkosten mit den Einkaufs- und Verkaufspreisen für 

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

imswr berechtigt  ist.    Di« Erzeugung von Kondensationskraft ist auch dann 

berechtigt, w«nn die Kondensationskraft die eingekaufte Kraft ersetzt. 

ErMUfung von Kondensationskraft für Verkauf ist kaum berechtigt, wenn 

•web die anderen beweglichen Kosten berücksichtigt werden. 

In »eiläge • iat die Kapitalinvestierung für Ausbau der Kraftzentrala 

berechnet, wie folgt 

KMselanlag« IM t Dampf/h 10t HDin 

TurbiMAMlag« 2t m n m 

IM «Diu 

Di« Dampfkesselatilag« KS muas angeschafft werden, um di« planiert« rro- 

dufction zu erreichen. 
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Wenn di« Turbine TH nicht angeschafft wird, kann Gegendruckkraft «it den 

vorhandenen Turbinen Tl, T2 und T3 ungefShr 2t0 GWh/Jahr erzeugt werden. 

Der Kraftmangel, der dann eingekauft werden ntuss, wird folgendes betragen 

Lalatung 

Energie 

il ww 

32 GWi/Jahr 

Mann die Turbine TH angeschafft wird, wird die Fabrik salbst versorgend mit 

Kraft, und »an erhält einen kleinen überschuss von Gegendruckkraft, die 

verkauft werden »uss.    Erzeugung von Kondensationskraft  für Verkauf, wird 

in dan folgenden Berechnungen nicht berücksichtigt. 

Vir berechnen jetzt die Rentabilität für die Anschaffung der Turbine TH. 

Rehrarieugung von Kraft die eingekaufte 

Kraft ersetzt 

32 GWh/Jahr • 0,17 Din/kWh      a    &,«* Win/Jahr 

Qbarachuss von Gagendruckkraft 

•un Verkauf 

• GWh/Jahr • 0,10 DinAWh a jys-i 
6,2H TOin/Jahr 

êMUfelG 

trannetoff für Hehrarzeugung von 

Oegendruckkraft 

7H GWh/Jahr ' 0,037 DinA Wh 

Irennatoff für Erzeugung von 

Kondensationakraft 

1« GWh/Jahr • 0,011 DinAWh 

Unterhaltungskosten für TH 

2,5 %/Jahr • 35 »in 

letriebepersotvalkoeten für TH 

5 Harn • 20 000 Din/Mann Jahr 

0,7? TOin/Jahr 

1,30 

0,M 

JUiPJL 
3,05 TOin/Jahr 
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tot Kettoeinkoemen betragt 

• ,W - 1,05 « î*|?mBg|^fbr 

ist in Pressent von Kapitalinvestierung 

IM dies«» Berechnungen sind Kosten für Reservekraft, di« eingekauft werden 
it bei Ausfall der Turbine T* nicht berücksichtigt. 
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8.    Zusammenfassung 

Die gegenwärtige Zellstoff Produktion von 200 tZ/24 h Viskosezellstoff auf 

Ca-Base soll auf 371 tZ/24 h erhöht werden.     An der Kraftzentrale  ist 

•UBser der Zellstoffabrik auch Fabriken für Papier, Elektrolyse, Zellwolle, 

HVM, und Zellophan angeschlossen.     Im Bau sind Fabriken  für Polyester 

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

Um die erhöhte Zellstoff Produktion und die übrigen neuen Fabriken mit  Dampf 

su versorgen, muss ein neuer Dampfkessel K5 mit einer Kapazität von 180  t 

Dampf/h angeschafft werden.    Dieser Kessel soll mit  Kohlenstaub, Sulfit- 

lauge und Rinde gefeuert werden. 

Die Kapitalinvestierung für diese Kessclanlage beträgt 

|ö9sMCiD 

für diesen Kessel kann eine Gegendruckentnahmeturbine TU» 27 MW, angeschafft 

warden.    Diese Turbine, zusammen mit den vorhandenen Turbinen, macht das 

Ko«binat salbstversorgend mit Kraft. 

Dia Kapitalinvestierung für diese Turbinenanlage betragt 

ììMì 
Dar Gewinn in Betriebkosten beträgt Jag_BBÌD^Jfbr 

und sind in Prozent von der Kapitalinvestierung îilsl^l^Ç 
* 

Diese Rentabilität ist mit der Voraussetzung berechnet, dass die erzeugte 

Kondensationskraft für Verkauf keinen Gewinn gibt.    Wir bedenken jedoch, 

daas die Möglichkeit zur Erhöhung der Kondensat ionskrafterzeußung zum 

Verkauf, die extra 100 GWh/Jahr beträgt, und nicht in den Kalkülen berück- 

sichtigt ist, doch ein beträchtlicher Wert hat.    Wenn das berücksichtigt 

wird, wird auch die Rentabilität für die Anschaffung der Turbine TH erhöht. 

Stockholm, den 6.7.1972. 

AB EMERGIKONSULT 
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fßrml»  Ber« •""^ 'Greis Berg 



AS miœunmsm 15 
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1. Nlrwe- und Dampf verbrau eh 

2. Elektrische Kraftbilanz 

3. Erzeugung von Kraft 

*. Auslegung von Gegendruckturbin* , Zeichnung 101-500505-HOOl 

5. Dawpf- und Kraftmengen, nur Gegendruckbetrieb, Zeichnung 101-500505-H002 

6. Dampf- und Kraftmengen, Kondensationsbetrieb, Zeichnung 101-500505-UOQ3 

7. Elektrische Krafterzeugung, Zeichnung 101-500505-HOOH 

I. Jährlicher Wärmeverbrauch in Dampf, Zeichnung 101-5O05O5-HOO5 

f. Berechnung von Kapitalinvestierung für Ausbau der Kraftzentraie 
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900309 
F-Beg/SL 
•.7.72 

Fabrika Celuloze i Viakoz« 

t 

Sania Luka 

Wlrmc- und Dampfverbrauch 

wasser 10 C SpeiBcwaaser 143 C, Frisch 

Dampf 12 atU 

l 

Enthalpie WMrme 

Gcal/h 

bampf 

1 

t/h 

Kondensat 

!     ! 

X     t/h 

SpeiseH 

13 ata,  210°C 
«80 kcal /kg 

Kondensat 

kcal/kg 

Different 

kcal/kg    • 

Wasaer ! 
Wärmungj 
Gcal/h1 

Rochar«i 15,5 tr/h ! PV 10 670       ! 9,38 ¡ 1*,0 0 0 
• 

1,86 

Laugtbrannar rv io 4,69 7f0 0 0 0,93 

z i 
1 14,07 21,0 2,79 

Dampf 6,5 atU 

\ kcal/k| 

! 
i 1 i 

1 
i 

. 

7,5 ata, 175°C, 66! ; 

Zellvoll« FW 10 665       i 2,69 '   4,1 0 0 0,55 

IWH FW 10 i    **s 1.71 13,3 0 0 i,77   ; 

lai loaban rv io 1    W5       ! 1,38 2,1 0 0 0,28 

ci2 FW 10 !    W5 0,46 0,7 0 0 0,09 

Anhydrid rv io ! «>   ; 2,55 3.9 0 0 0,52 

lubaarb. Zellophan »0 i  575    ¡ 1.59 2,6 50 1,3 0,23 

Papierfabrik to 575 2,95 5,0 »0 4,0 0,34 

Polyeatarfabrik 90 *'* 2,95 
1   5,° 

SO 4,0 0,34 

Caibatonfabrik 

I 
FM 10 665 3.33 !   5t0 0 0 0,67 

1 26,61 41,7 9,3 4,79 



p 

HiñCIKONSUa Be: liage   1:2               ' 

Dampf 3,5    atU 
Enthalpie Wärme Dampf Kondensat : Speise- 

Kondensat Differeni Wasser 

4,5 ata,  160°C, 663 kcal/kg kcal/kg kcal/kg Gcal/h t/h X t/h 
Wärmung 
Gcal/h 

! Kocheri  15,5 tZ/h FW 10 653 3,92 6,0 0 o¡ 0,80 

'Eindampfanläge 56 Z TS 141 522 16,89 32,0 95 30,4 : 0,27 

; Trockenanlage 141 522 11,09 21,0 95 20,0 0,17 

!              II 141 522 1,09 2,0 85 1.7 0,04 

Bleicherei FW 10 653 13,70 21,0 0 0 2,79 

Warmwasser 70 C 141 522 2,11 4,0 95 3,8 0,04 

Zellwolle too 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 

cs2 

Wasseraufbereitung 

FW 10 653 1,90 2,9 0 0 0,39 

FW 10 653 0,33 0,5 0 0 0,07 

Zubearb.Zellophan 100 563 1,52 2,3 50 1,25 0,22 

Z Sotante r se it 109,46 185,0 100,6 
l 

13,28 

Klimaanlagen Winterzeit 
; 

Í 

Viskose • Zellophan 80 583 13,39 22,4 80 17,9 1.73 

Zubearb.Ze1lophan 80 ;    583 1.79 3.0 80 2,4 0,23 

Winterheisung ; 
i 

Zellstoffabrik • Elektrolyse 80 583 1,79 3,0 80 2,4 0,23 

Lab. Werkst.Büro 80 583 3,58 6,0 80 4f8 0,46 

XZusMtsl. Winterseit 20,55 34,4 27,5 2,65 

ZZ Winterzeit 130,01 219,4 128,1 15,93 

Summe alle Verbraucher 

Sonner se it 150,14 247,7 109,9 20,86 

SpeiservasserwHrmung  3.5 atü 143 520 (20,86) 40,2 100 40,2 0 

Z Sommerseit 150,14 287,9 150,1 20,86 

Winterzeit , 170,69 282,1 137,4 23,51 

8peiserwasserwMnnung 3.5 attt 143 520 (23.51) 45,2 100 45,2 0 

Z Winterseit 170,69 327,3 _ 182,6 23,51 
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900509 
P-Beg/SL 
6.7.72 

Fabrika Caluloze i Viskose 

janja Luka 

Elektrische Kraftbilan« 

Elkraftverbrauch im Mittel Produktion Ausntitsungs- Leistung Energi 
Zeit 

t/Jahr    h/Jahr       MW    GWh/Jahr 

Zellstoff-Fabrik 15,5 tZ/h 
Ì 850 kWh/tZ 124 000 8 000 13,2 106 

Elektrolyse 1 t NaOH/h 
1 3 800 kWh/t NaOH 8 000 8 000 3.t 30 

Viskosefabrik 8 000 10,0 80 

- Zellwolle SO t/Tag 16 700 8 000 

- HWM     25 t/Tag 8 300 8 000 

- Zellophan 10 t/Tag 3 330 8 000 

Papierfabrik S 000 7 000 1.0 7 

Polyesterfabrik T 8 000 s.J 27 

Gasbetonfabrik t 8 000 0,6 6 

Wasserstationen 8 000 M 32 

Kraftwerk 8 000 j.e 24 

fiMchMtita Bas. Le i a tuna 

E »,i 

47 

312 



Krafterieugung 

2.   Vallar Kondenaationibatriafe 

Ktsael i« Batriab 

Vorhandene Kaiael 

krafteraeusunt 

~l 
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900509 
P-Beg/SL 
6.7.72 

Fabrika Celuloze i Viskozc 

Banja Luka 

Breeugung von Kraft 

Er*eugung im Mittel Sowier Winter 

1.    Nur Cegendruckbetrieb 

Kessel im Betrieb 

£ Vorhandene Kaasel 

P2 60 t/h P2 SO t/h 

P3 60 « P3 50 •i 

P4 50 

ISO 

•i 

120 t/h t/h 

P5 156 n P5 164 ti 

X 276 t/h 314 t/h 

Tl 4.1 MW Tl 4,1 MW 

T2 16,0 ii T2 16,0 f 
T4 16,7 M T4 23,4 M 

z 36,8 MW 43,5 MW 

P2 65 t/h P2 65 t/h 

P3 65 i« P3 63 n 

P4 65 M P4 65 

195 

« 

l 195 t/h t/h 

P5 179 11 P5 181 ii 

l 374 t/h 376 t/h 

Tl *,i MW Ti M MW 

T2 13,5 H T2 13,5 it 

T3 13,3 M T3 13.S 
•« 

T4 25,7 II T4 25,7 II 

56,8   MU 56,8   MU 
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900501 
P-Bog/DS 
6.7.72 

Fabrika celulo/e i vlskoze,  Bania I.uka 

BeiIdre  9 ~l 
Berechnung von Kap i ta] Investierung für Aur.bau der Kraftzentralo 

A.     Voraussetzungen 

1. Preisstellung, Gleitpreis vom 1.5.7?. 

2. Die Preise unten umfassen komplette CorSte mit  Montage und nötiger 

Hilfsausrüstung mit elektrischen Motoren.    Für Rohrleitungen umfasst 

der Preis Armaturen,  Isolierung und Konsolen.     Für äussere  Rohrleitungen 

ist  vorausgesetzt worden, das;; Rohre an  vorhandenen Pfeilern befestigt 

werden können. 

J.     Die Preise basieren sich auf schwedische Verhältnisse.     Die Umrechnung 

BU jugoslawischen Verhältnissen ist basiert auf 1 Skr = 3.1 Din. 

t.    Die Gebaudekosten sind gerechnet, vorausgesetzt dass die Grundarbeiten 

für normale Kosten ausgeführt werden können. 

S.    Die Dampfleitungen bis zum Verbraucher in der Zellstoffabrik  sind in 

den Berechnungen eingeschlossen. 

».    Dl* Verteilung von elektrischer Kraft  ist bis zum 20 kV Schaltanlage 

in der Kraftzentrale eingeschloasan. 

T,    Di« Beförderung von Rinde und Kohle ist nur Innerhalb der Kraftzentrale 

berücksichtigt. 

I.    Ca ist vorausgesetzt, dass der vorhandene Schornstein auch für den 

neuen Kessel K5 ausreicht. 

t.    In den allgemeinen Kosten sind eingeschlossen, Administration während 

dar Bauzeit, Konsuiten und Kontrollanten sowie Inbetriebnahme.    Die 

Kosten für Inbetriebnahme umfassen nur die normalen Kosten; unnormale 

Kosten, die grobe Fehler der Anlage oder lange Lieferungsverspätungen 

verursachen, sind nicht berücksichtigt.    Zinsen während der Bauzeit, 

Inflation, Steuern und Zollen sind nicht berücksichtigt. 
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AÊ MERÜIKONSULT 

B.    Berechnungen 

1.    Kcsselanl afte HDin 

Dampfkessel K5, 180 t/h, 87 atü,  S15/52b°C 

113°C, für Kohlenstaub, Sulfitlauge und Rinde, 

einschliesslich Kohlenstaubmühlen 15,0 

Elektron Iter 8*0 

Speisepumpen für Vollast  ausgelegt,  zwei 

elektrische und eine dampf getriebene 3*0 

Speisewasserbehälter 120 m   mit Regulatoren 1,0 

Laugeleitungen hin und rück zwischen Eindampf- 

anlage und Kraft zentrale 2 x 150 m, 

10 bzw.  60 mm f 0,1 

Laugepumpen 2 x 50 m /h 0,1 

RindcbehSlter 400 m   und Rindeförderer  in 

Kesselhaus 1»> 

Kohleförderer im Kesselhaus 2*0 

Rohrleitungen für Wasser und Dampf im Kesselhaus 6,0 

Dampf reduzier- und Kühlstationen 1,0 

Dampfleitung 12 atü, 150 m, 350 mm # nach Kocherei 0,1 

Instrumentierung und Automatik 0*0 

Kleinere nicht spezifiziert« Geräte 1.2 

Elektrisch« Installationen sinsèhl. Beleuchtung 3,0 

Geblude mit Warteraum einschl.  Behälter für 

Kohle, Kesselhaus jedoch nur mit  Dach für den 

Kesselt 10 000 m3 12*0 

Ventilation und Heizung M 

Administation wahrend Bauzeit 2*0 

Konsuiten und Kontrollanten *»0 

Inbetriebnahme 2*0 

109,0 

~1 



Ai ÍMRGIKM5UII 

Re i läge 9 n 
2*    Turbinenanla^c 

Gegendruckdampf turbine TI, 27 KW 

einschl. Generator 10 kV, 36 MVA 

Transformator, 36 MVA, 10/20 kV 

Sehaltanlage 20 kV 

Übrige elektrische Ausrüstung 

Gegendruck- und Entnahmeleitungen i« 

Turbinenhaus 

Instrumentierung im Warteraum 

Kleiner« nicht spezifizierte Gerate 

Gebäude Mit Turbinenfundament, 13 000 m 

Administration während Bauzeit 

{Consulten und Kontrollanten 

Inbetriebnahme 

Ge*a»tb«trag 

RDin 

15,0 

lt* 

©•• 

1.9 

•»,0 

lt» 

«•o 

0,6 

*•• 

O.fc 

IS,0 

1MI.0 
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1 Ilootrical connection of new turbo-al Urnator 

2 fteeomtructlon of substations 

3 Addition of loads according to preliminary motor litt« 

4 Load distribution among the substation* 

3 Rsajulred transformers 

6 Teohnloal requirements for electrical equipment and 

lnatallations 

7 Teehnical requirements for alternator and eleetrieal 

equipment belonging to backpressure turbine 

Ho. 103-900501- 

3001       Draft plan for the extension of the high voltage distribution 

3008       Low voltage switehgear.    Principle design 

3OO3       Principle diagram for connection of control oables 

300*       Principles for marking of internal and external connections 

3005 Typo diagram.   Motor starters for small motora 

3006 * •     .   Motor starters with auxiliary relay 

for big motors 

3007 Coordination table motors-fuses.cables 
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900)01.02 Fabrik* Celuloso 1 Viskose 

Uscirlo connection of now turbo-altornator 

It It Mt possible te ooaneet a new 35 NVA turbo-altornator to tht 
•sleting 6*3 kV swltohgear without taking »«asures to liait the short 
oirouit power.   Mor« will also probably be probis«8 with overloaded 

Tao probloa with short elrouit powor can at short sight bo solved 
with M I -liaittr in eoabination with a distribution of th« feeders 
aasBf th« busbars.    It will however bo neoessery to oount with further 
ealargeacnto in th« futuro and also with a stroagthoning of the conntetion 
with tho external network and thoa this solution will not bo sufficient. 

be therefore suggest that the now alternator and also now loads will be 
•oaaeeted to a now 22 k? swltohgear.   A proposal for tho enlargement 
•f tho high voltage distribution systea is shown in drawing no. 
IO3-9OO9OI-3OOI.   «e count upon this existing 33 kV feeder being 

in the future to a new 110 kV feeder. 

The suggested enlargement ean bo aade without any considerable changes 
la tao existing ewitohgear aad lays a good foundation for further 

Aa alternative solution would bo to use the existing 39 k* swltohgear 
bat that solution has certain weaknesses.   The rooa for «alargeaent 
it Halted.    It aas only oae busbar and it is difficult to install 
a ssooad oae.   finally 35 k? is ao standard voltage aooording to IK 
(IK 36   1967 "IK standard voltages"). 

The abort olrouit power la the 6.3 kV swltohgear will anyhow rlee above 
5OO MVA if ao aeasuret are taken.   The eaeiest way would bo to oonneet 
tat existing alternators to di f feront busbars aad interconnect the busbars 
with aa I9-llaiter. 
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9005OI.02 Psbrilea Celulosa 1 Viskose 

?:£?£!* Banja Luka (FCVBL) 
I972-O9-O6 

Hsoonstructlon of substations 

Penerai 

In connection with th« reconstruction of the pulp »ill it «fill bt 

motiury to Mki substantial changea of the substations and th« 

electrical installationst 

In ths existing plant the motor starters are placed in sub-distribution 

boards located on different places in the factory near the motor». 

Th» tub-distribution boards are connected to metal-enclosed switchgear 

with switches and/or fuses located in the substations together with 

ths traraferasers 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 batter reliability and better conditions for main- 

tenance work the existing sub-distribution boards and distribution 

panels ought to be replaced by low voltage BWitchgears located in the 

substations.   All substations ought to be equipped with a ventilation 

system assigned to keep the rooms under pressure with filtered air and 

prevent corrosive atmosphere and dust to penetrate into the«. 

Ths number of transformers that will be required in the different 

substations is accounted for in the load calculation tables. 

Ths technical standards for the switchgears are presented in the 

document "Technical requirements for electrical equipment and installa- 

tions". 



r 
Te sake references te ih* specifications fron Mr   Mid the drawings 

fro» FCVBL ««a 1er tbt German ani Jugoslavian names have been used 

below for the different department« and substations. 

AM» 1*    Holsaufbereltung 

A AM substation will be built together with the ne« building 

far ehlppers and chip blower.    It will replace the calatine 

auba tat ion which cannot be enlarged due to lack of room» 

JJM^l^hnekejrei jS^kaonaJ 

The «xlating low voltage distribution switchboard will be exchanged 

te • new awitchgear with motor starters»    To keep the room free 

éust it will be necessary to locate the control board outside 

the swltchgear room ao the door can be kept closed* 

A»t» g»6.    Kochcrel. waach» * Sortleranlage« Bleicherei. Trockenanlage, 

KashsMurcaufbereltung 

p!_lt£chere¿ i*uhaon»2 

This substation from which Koche rei. Wasch- und Sertieranlage* 

KsshsMureaufbereitung and parts of the Bleicherei will be fed 

has te be enlarged«    The old distribution swltchboarda will be 

replaeed by new swltchgear with motor a tarter« located on the 

flssr above the existing «uba ta ti on.    A new transformer sell fer 

saw transformer will be built. 

JBB^e^eherel ÍBJeliona¿ 

It «til be neceeeary to improve the building to prevent water 

from penetrating into the room through the cable ehannela and 

te prevent condensing water to drip ente the eleetrie equipment 

the insufficiently Insulated ventilation channels in the 



te Ubo existing oufeotttion will tw too MM 11 «M to olffleult 

U mûMtgt, o ntv oubststlon «111 bt built in «ont» et Ion with 

UM Menino bull«Ir«. 

1*0 »loetrie equipment In this éoportswnt it now fed fren 

il.   Q»lr« te tho ottonalo» of tho factory it will bo 

try to bulle » now »«fioro te subo to ti on for th« Elninapf* 

outs 14« tho buililNt. 

i 
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9OO5OI.02 
l*£Zfe/fa 
1973-09-06 

febril» Ctlulotc 1 Viskos« 
Bftiija Lutai 

AáitUon of lauto «wording to pwH-trmry 

—tor UmU from WW (Project BL C-T^ea) 
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900501.02 

1972-09-06 

febrika Celuloso i Vlakoie 
s^ssHECq^B     4#MWBi 

Lame distribution aswn* the aubatatione 

•utetetion Vol tags Conneeted 
land 

Mai. dMMIXl 

V kW KM hVA 

"fcfetriiidunf" 

e 

3B0 

6300 

1936 

675 

1350 I90O Equipment at debar- 
king plant and chip 
•tor« 

^lolBhaokorei* 3B0 47» 330 HO Equipment at chip 
•ilo 

Ttoonorel 
Dopt. Koeherei 

"      tfcsoh è 
Sortler 

"      KoehsMure 
•       81« 1 oh« re] 

380 

380 

l4' 300 
380 

677 

8050 
626 

1670 
TAT •JB22. #900 

•) The distribution 
of the loada among 
•uba tat Iona "Kocherni' 
and "Bleicherei" is 
not definite 

"ftleloherel" 
Oapt. Bleicherer' 38O 

*      Trooken« 
anläge 380 

Bleioherel   63OO 

2000 

SOS 
480 

*TroekemrQa«e" JftO        2721 

*KindMofMiUfo" 300        I9I8 

1800     2500 
Zollatoffaufbereitunz 

I9OO     2600    oxol. Zellstoff' 
boreitur« 

900     1250 
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900501.02 
B-Stfe/tii 
1972.09-06 

Abrita Oeluloie 1 Viakoze 
Ban> Luka 

Hequlrod transformera 6yx>/»KX) or 21000/400 V 

Utis table contains the neceaaary minimum requirements according to 

tht preliminary motor listi fron WW, Project BL C-T/ca.   It haa to be 

reviewed when definite motor Hata are ready.   Reserve capacity is not 

Included» 

Suba tatlon Estimated 
load at 
400 V 
kVA 

Existing 
Trane formera 

Required »in. Changa 

Bntrindung 1 900 1x1000 kVA 2x1000 kVA 
i 

• 1x1000 kVA 

Holshaoktrtl 460 1x1000 kVA 1x630 kVA - 

Kocherei 4 900 4x1000 kVA 5x1000 kVA + 1x1000 kVA 

Ble i ohe rei 2 500 >1000 kVA 3x1000 kVA - 

Trockenanlage 2 600 1x1000 kVA 3x1000 kVA • 2x1000 kVA 

Ilndaapfanlage 1 250 - 1x1600 kVA • 1x1600 kVA 

10x1000 kVA 14x1000 kVA • 4x1000 kVA 

1x1600 kVA • 1x1600 kVA 
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9OO5OI.02 labrik» Celulosa i Viskos« 
E-SDg/tto BanJs Luka 
1972-09-07 ^ 

Technical requi réntente for elee trigal 

•ouiFgen^andinstanfttioira 

OgjgflreguiregntB 

Regulatlona and standards 

The electrical equipment and installations shall c capí y with the 

Yugoslavian Eleotrloal Code and the IEC Reoomnendations or VDE Standards 

in nasted order.    If the standard differs from this specification, th« 

specification shall apply. 

Adaptation to environnent 

Th« air In the plant contains corrosive pises» above all S02 and CI 

and dust especially coal dust and soot. 

Electric switch- and control gear are for that reason nomali y to be 

installed In separate roosts with good ventilation. 

Teçhniça^design 

Standardization 

The mssber of types and sises of ooaponents shall be Halted as such as 

possible to facilitate operation and maintenance work* 

Motors shall be of IEC and DIN standard sises. 

Cables» fuses and sotor starters are to be coordinated with the actors 

according to the coordination table, drawing no. IOJ-90050I-JOO7. 

Motor control circuits are to be standardized according to type diagram«, 

drawing nos 10>9005Ol-3O05 and -3006. 



Tha low volta«« switehgears are to be equipped with standardized 

Interchangeable units containing switch, fuses, contactor (auxiliary 

relay» if any) and overload relay for each Motor« 

Itati numbering and Markings are to be standardised in agreement with 

the customer. 

Voltarée für motors 

>phase motors bigger than c. 200 ksft 

6 300 V,   50 Hs 

3-phaae motors up to c. 200 kW« 

3Ô0/220 V»   50 Ha, solidly grounded system 

1-phaae motors up to 0. 0,5 kWi 

220 V,   50 Hz, solidly grounded system 

Control voltages 

For contactors etc • 1 290 V« 50 Hs with one pola grounded 

For signal lampat %8 V, 50 Hi 

For high voltage (6,3 kV and above) switches i       110 V, DC 

Oroundln* system 

Protective grounding is to be made as "Nullung" according to 

0100A2.65    f 10 H. 

Low voltage switehgears 

For the distribution of low voltage, from the transformara 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 drawings nos 103-900501-3002 and »3003* 



M ~l 
Rated voltage t J80 V, 50 H« 

Insulation level i 3 *V» 50 Hz« 1 min* 

Short time withstand current i 40 kA   RMS 

Peak withstand currentt 100 kA ampi. 

Rated current of main busbarst 2 000 A 

Degree of protection!    in substations P 21 

elsewhere P *3 

Designi according to the «tandard of the contractor» 

It is 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 

olrcuit-breaker, amperemeter» voltmeter with voltmeter switch« and 

push-button for tripping of the high voltage circuit breaker of the 

transformer. 

Each switchgear is to be equipped with a separate fuse-board with 

•sin switch for distribution of the control voltage to the different 

cubicles according to drawing no* 10> 900501-3003. 

In subetations 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 transformer failures and 

similar situations. 

AC motors 

niese 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 standards or German VDË standards* 

All motors shall have IEC frame sizes* 



4. 
~l 

The Motor design shall nomali y allo» at least throe starts in quick 

suooession from cold against full load without injurious heating of 

insulated windings« 

Bearings shall preferably be ball and/or roller grease lubricated 

bearings. 

Spaoe heaters are to be provided for 6,3 kV motors« Supply voltage 

220 V# 50 Hs. Spaoe heater leads arc to be brought out into a separate 

temimi box located near the main terminal box« 

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

temimi boxes« 

Safety switches for motors 

To allow safe repair and maintenance work on motors and their correspon- 

ding machines all remote controlled low voltage motore 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 

2 have a breaking capacity of at least 8 times the rated current 

of the motor at 110 % rated voltage and cos 9 - 0*33 

J  have a reliable position indicating device that safely shows 

the real positions of the contacts 

4 in open position have a disconnecting air distance of at least 

4 mm at }8o V 

5 be possible to padlock in open and closed position 



~l 
Control ser 

Typ« diagram for motor control circuit« »re «hewn In drawings no« 

IO90050I-3005 *nd -5OO6. 

Th» motor« »re to be controlled by control switches to »how the ordered 

•tate of the motore.   All signal lampe »re rwmalîy dark but If • running 

•wtor 1» tripped by e.g. the thermal relay the »irnal lane by the »witch 

»111 »tart  flashing and accoustical alarm will be given. 

All Interlocking and control circuit» »re to be connected in »eparate 

•onnection cabinet» (or boxes) near the switchgears. 

Component» 

Hi» chotee of components 1» to be approved by the buyer* 

»re to be standardised in consultation with the buyer, 

• » 

Centaetor« are to be so disten»ioned th»t they will not carry »ore 

than 75 % of their rated thermal current under noma! condition». 

The imtod th»r«*l ouïrent of »ny contactor «ay not be les» than 

16 A. 

Contactors »re to be «hosen »ocording to at least the utilization 

category AC 3» 

Jjhemal werload^relay» are to be installed for all motor«.   They «hall 

be of plug-in type» have a separate auxiliary contact for alarm 

«nd be adjustable for manual or automatio reset. 

Secondary currents   5 A 

Amperemeter» 

The amperemeters for the feeder« to «ubsUtiom and «vltehgear« 

«re to be equipped with « »oving-iron meehaniam and « 15 »in» 

bimetallic mechanism with « trailing pointer to «how the maxi 
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Tsrmlnala for measuring circuiti stall be provided with an 

arrangement allowing an easy connection of control instruments 

without disconnecting wires»    Terminala for current measuring 

tlroults shall have an arrangement for short-circuit. 

Taratimi* in the separate coupling cabinets shall be isolating 

terminals to facilitate testing and trouble-shooting. 

lly only one conductor is allowed on the external aide of each 

taratimi*   Cm the internal side two conductors are allowed on each 

taratimi*   All eonmetlons between termináis are to be done on the 

Intarmi sida*   In each unit (panel* cubicle etc») there shall be 

reca for at least 10 % spare terminals or at least five terminals 

for future connection« 

Qitelaa and wires 

The following types of cable are to be usad i 

La« voltage power sablea Indoor« i ÜYY 
• • •        a       underground i MYYBY 

Control sablea i HYY 

High voltage power eableai I6YYBY 

The sables are normally to be Installed on cable racks or trays of 

galvanised ateel (or equivalent).   Installation In cable channels 

In the floors shall be avoided* 

Intanali control connections are to be made with rVC-ineulated 

tin-plated 1,5 am3 wires. 

Itasi numbering and marking 

All equipment is to be provided with item number«» which ara to be 

found in specifications and drawings* 



Cables shall be marked with cable numbers in both ends.   Those cable 

maters 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. 10>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 

Drawings for the electrical equipment shall be made according to 

DIM 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 diagrams and drawings are to be delivered i 

Erection drawings 

List of equipment (preferred sisei A J) 

Block diagrams 

Circuit diagrams (preferred sixes A J) 

Wiring lists or diagrams 

Cable lists (preferred siset 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*    One set of oopies and documents shall be delivered. 

for examination and approval in connection with the final inspection. 

After that two set« of oopies and one set of transparent final drawings 

are to be delivered in suitable covers* 
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900501.02 Pabrlka Celui «te i Viakone 

i97>oi-09 BMÜÄ ""* 

Technical requirements for synchronous generator 

and electrical equliment belonging to backpressure 

turbine 

gtandarde and regulations 

(tonarator and electrical equipment shall be «ade and tested according 

to IEC Recommendations and fulfil the requirements in Jugoslavian laws 

and regulations» 

Qonerator and exciter 

Hated power • the maximum output of the turbine« i.e. 12 sit. 2} MM 

Poner faeton   0*8 

Frequency i 50 Hi 

Dated voltage i   10 W.   The generator will be connected to 22 kV 

vis unit transformer 

Commotions Y-0 with both ends of sll windings brought out 

to terminala 

The generator shall be completely olosed with s closed air cooling 

system with alr/watercoolers.   The housing shall be designed to make 

the stator windings aecesslble for cleaning.   Proper Inspection doors 

•hall be placed where regular inspections are needed. 

The stator windings shall be ao designed that the replacement of a 

damaged coll can be carried out on the installation aite and so that 

either end of the windings can be used aa neutral point* 

The generator shall be equipped with a connection box for cablea or 

busbars with room for current transformers» 



2. 1 
To per»it temperature measurements at least 6 RTD*« shall be placed 

in the slots on places where the highest temperatures may be expected 

and on* in the cooline air after the cooler«   The connecting wires 

•hall be drawn to well marked detachable terminals in a common terminal 
box« 

All bearings E ha 11 be provided with RTD'i built into the bearing metal 

for temperature control and with pressure sensors for oil pressure 

control«   The HTD's shall be connected to the above mentioned terminal 

box« 

Precautions shall bo taken against dangerous bearing currents« 

If such currants occur they shall be recorded«   Electrical wiring 

for measuring of the bearing voltage shall be drawn into a connection 

boa on the generator* 

The generator shall be provided with a separate excitation rectifier 

foi from the auxiliary network or an AC exciter with rotating dlodea. 

The excitation system shall be complete and be provided with an 

automatic voltage regulator and manual control«   Alternative 

•saltation systems may be offered« 

Protection system for the generator 

The generator shall be provided with the following protection systems I 

Differential protection 

Btator earth fault protection 

Interluni fault protection (if necessary) 

Overvoltage protection 

Stater overload protection 

Reverse power protection 

Over current protection or minimum immettane« protection 

Minimum voltage protection 

Rotor earth fault protection 

Assymetrlcal load protection 

Diode supervision (only for rotating diodes) 

Minimus frequency protection (turbine protection) 



F  ~| 
UM protection relaya ar» te be Mounted in separat« cabinets and be 

provided with arrangements for testing of all circuita and relays* 

There anali be indicatine devices for visual Indicatine of occurring 

functions* 

The delivery shall include the neceaaary measuring transformers and 

virine for a complete protection system. 

A neutral point equipment with resistor for limitation of the earth 

fault current to a harmless value« 10 A st solid earth fault, shall 

to included in the delivery* 

Omtrol panel 

A control panel shall be installed in the existir* control roo». 

It shall contain the following es/ulpawnti 

a)    Control instruments for generator and exciter 

k>)    Remote governor and indicator for field circuit breaker 

• )    Mtnd<»autoaatlc switch for voltage regulator 

d)   Switches (or similar) and instrumente for adjuatment »f generator 

valtage 

•)   ruah-buttons for speed control 

f) Oovernlng equipment for switching between backpresaure and 

apead control 

g) Temperatur« recording of all measuring pointa 

k)   Push button for emergency tripping of the aggregate 

1)   Annuncia tar for turbine and generator 

Other electric equipment 

Valtagee for motors and control a ya testa are prescribed in >e»/ui remen ta 

far electrioal eauipment and installations** 

I» the delivery shall be included all necessary sensors and manoeuvring 

aajMlpment for a complete security and alar» system. 
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III the delivery »Nili be included «11 electric motors inside the 

boundaries of delivery» 

The turbine speed regulator shall be provided with a Motor for turbine 

•peed adjustment* 

Switehgears with motor • tarter» for all motore shall be included in 

the delivery* 

In the turbine control panel to be Included In the delivery »hall 

be Mounted push-buttons» switches, nigral lampe etc* needed for 

start-up» normal run and shut down of the turbine* 

Bsuipmtnt Mounted outilde panel» e.g. position switches» thermostats 

and aiallar shall be of closed design and placed accessible for inspection 

and adjusting during operation*    It »hall be designed and mounted regar- 

ding the vibrations which can occur and be suitably surface protected 

«gainst possible chemical attack. 

Harking«    Drawing» and descriptions 

label», marking» and drawing» »hall be made according to "Requirements 

for electrical equipment and installations"* 

A technical description of all electric equipment »hall be Included 

in tht delivery.   It »hall in principle contain the following item«. 

Oeneral  Introduction 

fisse ri pt ion of function suitable for nonprofessionals 

Detailed description of function suitable for electric servio«1 

marmonnai 

Attendance prescriptions i .a. lubrication instructions 

and service list for periodic maintenance 

Instructions for fault searching 

Instruction for installation 

Stare parts list with proposal for spare storage liât 

Technical data» test reports» adjustment data etc. 



n 
Testing 

The generator and exciter «hall be tested in the contractors workshops 

and the following teste are to be madei 

a) Overspecd test 

b) No load and short circuit curves 

e) Load point at rated voltage and current at power factor • 0 

over excited 

d) Control of the curve for» of the voltage 

•) 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 teatlng program 

and the purchasers representative shall be allowed to be present at 

the tests» 

Boundaries of delivery 

The delivery la Halted by 

a) the terminals of the generators 

b) the feed point of switohgears and cabinets for auxiliary 

equipment 

The delivery shall include delivery and installation of all cables 

between equipment included in the deli very • 

Information from tenderer 

Tenders shall contain the following; datai 

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

b) Description of windings and insulation* 

Class of insulation 



«) natetene«« [X., X\'# X*) and «hört o i rouit mtio 

d) Murium reactive power output at power factor - 0 

e) Po«a lbl* deviation! fro« e pec If led standards 

f) Technical description of exoitation and supervision equipment 

g) Power oonsuttptlon for auxiliary equipment 

h) Motor liât 

J) Liât of necessary apare parta with priée« 
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FABRIKA CELUf.OZE I VISK02E. BANJA Î.UKA 

1. 

ErE3nsung betreffend din AHO«^..^ ^C vessels Ks und der turbine Tu 

Voraussetzungen 

Die Grundvoraussetzungen, d.h. die Produktion, der Verbrauch von Wärme, 

fcawpf und Elektrizität, aind dieselben wie in unseren'Kalkül en vom 

6.7.72 oder vie folgt: 

Produktion nach Ausbau 

• 

Gebleichter Zollstoff 

Elektrolyse 
171 um h 

1 000 t KaOH/Jahr 

• 000 h/Jahr 

8 000 " 
Pépier 

Sellwolle 

Nigh Vet Modulus (MM) 

S 000 t/Jahr 

SO t/2H h 

2S " 

7 000 H 

S 000 " 

• 000 " I 
Zellophan 

Polyester 

Oasbeton 

10 " 

t 

t 

• 000 " 

• 000 " 

• 000 " 

. i 

Mme und Daapfverbrauch 

littlerer Verbrauch Mrs» 
0cal/h 

Dampf 
t/h 

lo—erseit 

Bsapf 12 «tfl l».l tl 
"      M «ta te.« *2 

• 
*    S,S N einschl. Speise- 

wa.serwar.un« ^^ 
109.S 

ISO. 2 2M 
• 

Vinterseit • 

Bsjapf 12 «ta m.i tl 
*  M «ta M.s *i 
"    M " einschl. Speise- 

wasserwlrmûng 190.0 HS 
Total 

Ccschätrter «ax. Verbrauch in 
«inter 

Elektrisitfltsverbrauch 

Jährlicher Energieverbrauch 

KaxîmaJ.er LcisUm^rbcdarf 

170.7 

181.0 

»le- 

rn 

31? GWh/Jahr 

•47 m 
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2. PTJnsipo für «ten Ausbau der Kraftzentrale 

UM die Versorgung mit Dampf und Elektrizität für die ausgebaute Fabrik zu 

•ichern, muss die vorhandene Kraftzentrale ausgebaut werden.    Der Ausbau 

•oll «inen Kessel K5 und eine Turbine TH umfassen. 

lei der Auslegung soll gemäss Übereinkommen in Banja Luka an 27-28.11.72 

folgendes beachtet werden. 

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

vorhandenen Kraftzentrale gebaut werden. 

* l'Or den neuen Kessel soll derselbe Genehmigungsdruck 67 atü und Dampf- 

ratur 515/525°C wie für die vorhandenen Kessel gewählt werden, so 

•s möglich ist, der neue Kessel mit den Vorhandenen auf der Hoch- 

druckseite anzuschliessen. 

Der neue Kessel K5 soll für Teuerung mit Kohlenstaub als Hauptbrennst of f 

fir 100 t Belastung und mit Ol als Hllfbrcnnstoff für 50 % Belastung 

•«•««legt werden. 

Nr neue Kessel soll nicht für Teuerung von Holt und Sulfitlauge ausge- 

legt werden. 

Me gesamte Kesselkapazität soll so ausgelegt werden, dass im Winter bei 

•ejtimaler Belastung alle fünf Kessel mit Vollast im Betrieb sein müssen. 

In Sommer muss eine ausreichende Dampfkapazität vorhanden sein, auch wenn 

finer der Kessel 1-H ausser Betrieb ist.    Mit dieser Auslegung muss man 

berücksichtigen, dass bei KcsselstSrungen im Hinter, kann volle Produk- 

tionskapazität in den Fabriken nicht erreicht werden. 

Me neue Turbine TI soll ohne Berücksichtigung auf Turbinenreserve ausge- 

legt werden.    Des bedeutet, dass bei Ausfall von einer Turbine, kann die 

welle Produktionskapazität in den Fabriken wegen Kraftmangel nicht er- 

reicht werden.    Weil die Oberführungskapazität der äusseren Kraftlinie 

etwa 8-10 MW betragt, kann da& Risiko für Kraftmangel beseitigt werden, 

wenn die Kapazität der äusseren Kraftlinie erhöht wird. 
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In unseren Kalkülen vom 6.7.72 war vorausgesetzt worden, dass die Turbine 

Tl umgebaut werden sollte, zu einer Gegendruckturbine mit Gegendruck 

6,5 atü, Dampfdurchflusnmenge 59.3/72.0 t/h und max. Generatorleistung 

7.ft KW. Gemäss den neuen Angaben soll die Turbine Tl nicht umgebaut 

werden, und die Daten der Turbine bleiben wie folgt. 

70 t/h 

1.5 «tu 

ft.ft atO 

lft t/h 

10 HW 

Dampfdurchflussmenge 

Gegendruck 

Ungeregelte Entnahme 

- Druck 

- Ka». Durchflusa 

Ha». Qeneratorleistung 

Auslegung des neuen Kessels KS und der neuen Turbine T** 

Di« Auslegung geht aus den Beilagen 1-3 hervor, und wir haben gemSsa Über- 

einkommen in Bania Luka am 27-28.11.72 dir folgenden Alternativen berück- 

sichtigt. 

Alternative 1     >    • 

Kassel KS 
Na». Kapasitat t/h 1*0        WO        WO 

Turbina T» 
Na». Generatori«i»tung KV      -    W    M 

•atreffend die Auslegung der Turbine kann folgendes bemerkt warden. 

- In Alternative 1 ist die Kossolkapasdtat unzureichend für «in« neue 

Turbin«. 

- In Alternative 2 wird die neue Turbine im Anschluss su d«m neuen Kessel 

installiert « in «iner Verlängerung des Turbinenhauses. 

- In Alternativ« t wird die Turbin« TI abgeschafft, und am freiwerdenden 

flati im Turbinenhaus wird die Turbine Tl installiert. 

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

druckturbinc ohne Kondensationsteil ausgelegt werden soll. 
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Attalefjunp, vom Kessel KS 

Alternativ« 

Conehmicunp.sdruck 

DMipf t emperat ur 

Speisewassertemperatur 

Dampferzeugung 

- Nominelle Dauerleistung 

- Max. Dauerleistung 

- Spitzenleistung 

Breimetoff 

1 9 und 3 

etü 07 •7 

°fe 515/525 515/525 

°c IO lit 

t/h 100 MO 
m 190 100 
m 1*0 100 

Kohlenstaub 100 % Belastung 

01 BO \  Belastung 

e 

Auslegung von Turbine T* 

Alternative 

A&si&sionsdampf 

- truck 

- Temperatur 

• Pmmpfdurchfluss 

- Gegendruck 

- Entnahme 12 atü 

* Entnahme 6,5 atü 

- Max. Generatorloistung 

fc Qeneratorspannung 

•tu n 
°c B1B 

t/h 00 

•tQ 9.B 

t/h - 

t/h 1» 

mr 19 

kt 10 

n 
115 

1BO 

t.B 

90 

IB 

99 

10 



AD WEflüUMJSUUr ~1 
%.      Versorgung von Datnpf und elektrischer Kraft 

l«i den Kalkülen sind als sicher« Dampfleistung für dl« «lten Kessel Kl-H 

»it der nominellen Dampfleistung und für den neuen Kessel K5 «it der max. 
Beuerleistunc gerechnet. 

Alternative 

Kessel Kl 

IO 
Kl 

K* 

n 
Total 

Mtiger Hochdruckdanpfbedarf 
IM $CM*er.  (Siehe Ani. 1-3)   28H     102     102 

Differens * Kesselreserve 
*»Sos»er M      M      M 

§ 

1 
t/n 

9 
tA 

a 
t/n 

10 M M 

M 10 M 

tO 10 *0 

M M »0 

1Ä JSS. • itPQ 
320 HO »00 

Nötiger Hochdsuckdampfhedarf 
i» «inter JJ06    JMj>     HO 

Differenz > Kesselreserve 
i» Winter 1«      fi      fi 

Ytroc6tfuE_YSD.çififcîriiçb«r-Kr#fi 

Alternative 111 

Turbinenleistung (s. Ani.1-1)       Mt IN MU 

Soafterxeit 

Turbine TI   10 KU 10,1 10,1 

T2   10 " 10,0 10,0 10,0 

TO   16 " 10,0 10,0 10,0 

T*   12 tww. 21 NV j;  a .6 11.0 

Total «2,1 MtT as,0 

Hinterseit 

Turbin« Tl   10 KW 10,1 10,1 

T2   16 " 10,0 16,0 16,0 

Tl   16 " 16,0 16,0 16,0 

T«t    12 basw.  21 NU _¿  11,0 19,6 

Total H2,l 53,1 51,G 



P H I AB tfJtr.GIKQPSWJ t I 

Vena »an Störungen in der Produktion in der Fabrik wegen Kraftmaneel vtr- 

•widen will, muss di« Süssere Kraftlinie eenflßpnd Kapazität haben.    Wir 

fccrechnen die nötig« Oberiührunf.skapazit3t der SusserenKraftlinie mit den 

folgenden Voraussetzungen. 

• Me groeat« Tubine i»t ausser Betrieb gesetxt. 

• 91« Leistung der übrigen Turbinen ist 90 % der Maximalen Leistung. 

tie Berechnungen sind wie folgt i 

Alternative Iti 

S 

NM. Bedarf %f %1 *T 

Leistung der Turbinen« wenn 
di« grosst« Turbine ausser 
•etrieb ist M * „Jt 

iifferens « nötige Kapazität 
4er Äusseren Kraftlinie 9% II II 

•teckhol», 22.12.ltTJ. 

^% AB OWGIKOHSULT 

Greis Berg 

X- und Kreftwengen voller Kondensat ionsbetrltb 

Alt. X    101-MOSO*-*00« 

Alt. t   101-SO0SO5-J001 

Alt. I   101-SOOSOS-*007 



t 





t 

• «      ¡lu' 5 

122 

1125 « 14   « ,6 

1.0 

II 120 

8 
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KU ASC  1 

MM . 

M* 
M 

£7=1 
iLXi S 

"WW 

Il    /=vl 

—*^~ MM. **>     *5 

tNtROlKONSULT 
* MO    S1HIM •   Itti 71 
Chwk Ar*, nr 

(¡tu nf W1-500JWAÛ0« 

H 

8 

FAtWIKA   CCIUL02C   t VISKQZC. IAWJA  LUXA 

OAMPFuntf    KRAFTMENOCN   VOLLE«   KONOCNSKTfttCt 
MIT  T2   MMl    TI 

•WK   toM*»ii    ,uê .a*ooM o^.l .sfatili .¡bnuHuI »A 



31 t/h St  t/h 

1 
Wt/h I ! Mt/H H t/h 

10,1 MV 

1 t/H 

10 t/1* 
1} ft«  11t/* 

T2 

t t/k 

• t/h 

M t/h 

»t/h 
-^-i 1UHW 

-h-è 
t/h 

T3 

11t/* i OOt/nQÊJ Ht/H||     m/h(^ 

•-roar"' '^ÖQÜ 
« t/*l      l »t/h « t/* è      iff t/h 

M  iti) 42 t/h 

M «tu m t/hs 
tft t/NW 

SECHI*   1     I 
AIT 

GODK 

RITN 

1t 



9t   t/h 

ta MW 

4,1 MW S 
n,t MW w 

14 t/h f 
•1 t/HW 

S t/h f 
•  t/fc W 

17 t/»»S 
•7 t/hW 

BCILAOE   2 

|    SlCTIlM  2 

«cv 

zu mnemmimT 

m 
MW 

KONSTA 

QOOK OCN 
22 12 72 

GAANSK 

PROM 

ÌWTN NR 

101-500505-3001 
R€V 

REV AVSER SIGN lOOOK.      DATUM 

FABRIKA   CELULOZE  I VISKOZE, 
BANJA  LUKA 
DAMPF-und   KRAFTMENGEN   VOLLER 
KONDENSBETREB  MIT  T2 und   T3 

SKALA 

BCSTAUARENS AH© NR BCSTAUARENS WTN.NR REV. 

TBt^«^3»»5^i»öo^t^3B^CaT 



r I •El LASE   3 

'8 * 

ENCRGIKONSULT 

*    *l 

.5-7 M 
X 

Ï       -i   * 
• •—•• 

1    \g/-r-fl-r 1 i      i      it    - 

-XT**« s.  s ï    s •   ï 
•      G)—- 

LAs/-r-fî 

!L*ai s< s« ss 

i 
S 

1 
» 

'i 

s 
% 

n   ¿ï 

m NO    STMLM- 22/12 î 
Ctaek 

»Ft 
Ritfl w D1-800505-4007 

FARRUCA  CCLULOZE  I VtSKOZE , BANJA   LUKA 
DAMPF-ui*  KRAFTMENGEN   VOLLER MONOENS8ETRIEB 
HIT   T2 und T3 

or»ot   iotitoumquZ .»oooi .ovi nldi2 .iknuliiií .»A 



UMTEP WAT10WS IN DUST»! AL DCVELOWIPrT OHMtfHlaTH». 

CWmCT 71/50 

KtpQUT cmcamim THE O»UHQEWP»T or THE IWUST»I»L 

STEAM WW» STATIC* IW THE MPUSTMAL COUPLE* 

TAMIKA CEUULOZE I V1SK0ZE. BAWJA LUKA. TUOOSLAVU' 

Afpaadix &        Lttttr to Banja Luka of 29 Jan. 1973 
2 «»eloauraa. 
Tor tha apaeifioatioat atntioaad in tna lattar» Ma 
Aopaadix e und Appaadix 7 

1 
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BUDbltJIARY OF Ac.'GPANNF.FORENINGEN (Swrdish àirnm Uc.ii' A: r.oclalion) 

Fabrika eolulose i viskoze 
BANJA LU KA 
Jugoslavien 

Ptewe refer le 

Ing. Greis Berg 

Veui ral. Vow totter 

Dr. Midhat Kurbegovic 
Our ret. Steekhotm, 

90051 29.1.1973. 
P-Beg/DS 

Gemäss Auftrag haben wir die Spezifikationen für den neuen 
Kessel K5 und die neue Turbine Tf gemacht, und zwar auf englisch. 
Ihrem Wunsch gemäss haben wir die Spezifikationen für zwei. Alter- 
nativen gemacht, und der Auslegung gemäss unserer "Kreuzung 
betreffend die Auflegung des  Kessels  K5 und der Turbine T4" 
vom 22.12.72 gefolgt.    Die Alternativen sind wie folgt: 

Kessel_K5 

Alternative 1 
" 2 

Turbine^ 

Alternative 2 
" 3 

1«*0 t/h 
180 " 

12 HW 
23 " 

Ihrem Wunsch gemäss haben wir die Spezifikationen so gemacht, 
dase die Lieferung eine komplette Anlage umfasst, mit Gebäude, 
Rohrleitungen, Instrumentierung, elektrischer Ausrüstung usw. 
Für die Rohrleitungen haben wir so viel wie möglich in den 
Spezifikationen mitgenommen, leider konnten wir nicht den 
kompletten Rohrleitungsausbau der Kraftzcntrale in den Spezi- 
fikationen mitnehmen, weil das Rohrleitungsschema für den Aus- 
bau noch nicht ausgeführt ist. Die Ursache dafür, dass wir 
dieses Schema noch nicht aufführt haben, ist, dass die zwei 
Alternativen für Kessel K5 und für Turbine T4. drei Alternativen 
für den Rohrleitungsausbau geben. Wir haben es nicht als richtig 
gefunden, unnötige Arbeit zu tun, um drei alternative Rohrlei- 
tungsschemata auszuführen, und von den Lieferanten Angebote für 
drei verschiedene Alternativen einzufordern. 

Wenn Sie den Beschluss gemacht haben, welche Alternative von 
Kessel und Turbine gewählt werden soll, kann das Robrleixungs- 
•chema ausgeführt werden, und die kompletten Rohrleitungs- 
•pezifikationen können dann ausgeführt werden. 
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Wir haben Reprüft und ¡yfundón, dasn die vorhandene Was.se r- 
boreitungsanlage,  Speiscwassorbehälter und Speisepumpen  aus- 
reichend sind, fjuch  für den  Kessel   5. 

Die vorhandenen Dampfrcduzierventi le und  Dampfkühlcr müssen mit 
neuen Einheiten komplettiert werden.     Die  Auslegung der  Ventile 
und Kühler kann erst dann gemacht  werden,  wenn dan Rohrlei tnngs- 
schema festgelegt ist. 

Bei  Ausführung der Spezifikationen  haben  wir gefunden,   dass 
einige Unterlagen  fehlten,   urei wir  waren  deshalb  gezwungen, 
einige  Schätzungen  zu machen.     Wir bitten  Sie die  Spezifikationen 
zu kontrollieren,  so dans  Sie davon  überzeugt sind, ànsu  die 
Spezifikationen Ihre Wünsche auffüllen.     Wenn dies nicht  der^ 
Fall  ist, müsste man Berichtigungen machen, bevor die  Spezifika- 
tionen an die Lieferanton ausgeschickt  werden. 

Ein  sehr wichtiger Punkt für die  Auslegung der. Kessels   ist die 
Qualität der Kohle,  die zur Verfügung steht.    Von Ihren  Kohlen- 
analysen haben wir die folgenden Werte genominen, und in die 
Kesselspezifikation eingetragen. 

Unterer Heizwert 2 700 kcal/kß 

Wassergehalt &> * 

Aschegehalt *6 % 

Fluchtige Bestandteile 27 * 

Mahlbarkeit W Hard grove 

Stückgrosse 0-80 tum 

Sinteranfang der Asche 900    C 

Schmelzpunkt der Asche 1 300    C 

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

Betreffend die Liefergrenzen gibt es Lücken in der elektrischen 
Ausrüstung zwischen Generator und Transformator, und zwischen 
Transformator und Schaltanlagen.     Die Lücken beruhen darauf, 
dass Sie noch nicht Stellung genommen haben, betreffend die 
Ausführung der ?0 kV Verteilung,   die gleichzeitig mit  dem Ausbau 
der Kraftzentrale angeschafft werden muss. 

Wir haben auch Verzeichnisse über Lieferanten von Kesseln und 
Turbinen gemacht, die als Lieferanten für diese Lieferungen 
passend sind.    Wie wir übereingekommen haben, sollen Sie die 
Übersendung 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 
sugehen lassen. 

1 
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In don Spezifikationen haben wir Ihre Zeichnungen K-01. 03f,.00 
und K-01.036.14 als Anlagen mitgenommen.     Die  Zeichnungen zeigen 
die Aufstellung der v^rhandenm  Kraftzentrale.     Wir bitten Sie 
diese Zeichnungen den Spezifikationen beizufügen, bevor Sie die 
Spezifikationen an den Lieferanten übersenden. 

Mit freundlichen Gründen 

AB ENERCIKONSULT 

d-lAtAv 
Greis Berg 

Anlafeni 

Ywseichnie von Keseellieferanten 
Veraeichnis von Turbinenlieferanten 
•pacification for the delivery of a »tea» generator 1*0 reap. 

110 t ateam/h 
Specification for the delivery of a back preaeure atea« turbine 

of 12 resp. 23 KW 





AU tMtncmoKiiia 

FABRTKA CELULOZE  I VISKOZE, BAIJJA LUKA, JUGOSLAWIEN 

Verv.eJchnir; von Kesse.1 J ieforanten 

Rame »aid Adresse Vertretçr_in_Schweden 

AB Svenska Ma;;kinverken 
S-175 02 JÄRFÄLLA 2 
Schweden 

Götaverkens Änßtekniska AB 
Tack 
»»02 70    GÜTEBORG 8 
Schweden 

OY Tampella AB 
Verkstaden, 
TAMMERFORS 
Finnland 

A Ahlstrotn OY 
Verkstaden 
UARKAUS 
Finnland 

Tampella Trading AB 
Box II 
163 21    GPÄNGA 
Schweden 

A Ahlstromn Svenska Industrier 
Box 6OH8 AB 
600 06    NOKRKÖFING 
Schweden 

A/S Bunselster I Wain's 
Motor- och Maskinfabrik af lt71 
DK-1HH9    KOPENHAGEN 
Danemark 

Vereinigte Kesselwerke AB 
Verdener Strasse 3 
DÜSSELDORF 
Deutschland (West) 

Deutsche Babcock' I Wilcox AG 
ft-%2    0BER11AU5EN 
Deutschland (West) 

Lie SteinmSller GmbH 
127    GUMMERSBACH 1 
Postfach 19H9/1960 
Deutschland (West) 

HtA.N. AG 
•SOO    M9RNBERG 
Abholfach 
Deutschland (West) 

Kitsubischi International GsnbH 
%    DÜSSELDORF 
Ludwig Zlnssermannstrasse 1 
Detuschland (West) 

Richard Kilsson AS 
Reckajudarv3gcn 3S 
111 00    HACKA 1 
Schweden 

. » 

C A H8rck AB 
Betaensgatan 6 
*1* SS GOTEBORG 
Schwaden 

t Co AB 
StrsndvSgen 5 B 
11Ü Sl STOCKHOLM 
•enweaen 



AB miíRGIKQNSULT 
r>cíi 

V/0 Enercoiiiachexport 
Hotsf ilmovskaja 35 
MOSKVA V-330 
UCSR 

Skodaexport, 
Ausserhandelsunternehmen 
Vaclavske Nam 56 
PRAG 
TschechocJ owakei 

Technocornmcrz GmbH 
Deutsche Demokratische Republik 
DDR 108    BERLIN 

Elektrim Swedish Import Contact AB 
IS/17 Czackiego Strata« (Sicab) 
UARSCHAU Artilleristen 16 
Pol«!» S-11H 51    STOCKHOLM -  Schweden 

.Kotil«nechcidunßS-G«sell»chaft I L Stahlberg 
*bH 576 00    SÄVSJÖ 
7000    STUTTGART 1 KSG Haus 
testfach 395 
Deutschland (West) 



r Aß LíJ¡.>¡jlhdrJSULY 1 
FABRIKA CELULOZE I V1EK0ZE, HAïJJA LUKA, JUGOSLAWIEN 

Verzeichnis von Turbinonliefctvintcn 

Harne  und Adresse Vertreter in Schweden 

Stal-I.aval Turbin AB 
61? 20 EINSPÂNG 
Schweden 

Kraft work Union Afl 
ERLANGEN 
Deutschland (West) 

Siemens AB 
Tack 
10H 35 STOCKHOLM 23 

AEG-Kanis Turbinonfabrik GmbH 
NÜRNBERG 
Deutschland (Wer,t) 

Brown,  Boveri  l Co 
01-514 01    BADEN 

'Schweiz 

Elektriska AB AEC 
171 91    SOLNA 

Brown Boveri Svenska AB 
MidskogsgrSnd 5 
100 54    STOCKHOLM  39 

Bors i g GmbH 
1    BERLIN    27 
Postfach 
Beriin(West) 

M.A.N. AG 
1500    NÜRNBERG 
Abholfach 
Deutschland (West) 

Creusot-Loire 
(Schneider) 
LE CREUSOT 
Frankreich 

Söget (Râteau, Alsthom) 
1*1 Rue Râteau 
93    LA COURNEUVE 
Frankreich 

Hemmar I Co AB 
Strandvagen 5 B 
111 51    STOCKHOLM 
Schweden 

AB Bonthron t Ewing 
Box 032 
101 28    STOCKHOLM 1 
Schweden 

AB Sveadiesel 
Box 3004 
6-171 03    SOLNA 3 

V/0 Energoraachexport 
Mosfilmovskaja 35 
MOSKVA V-330 
USSR 

Skodaexport 
AuBtenhandelsunternchmen 
Vftclavbke Nam 56 
PRAG 
Tacheckoslowakei 
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Technoconanerz GmbH 
Deutsche Demokratische Republik 
DDR 108    BERLIN 

Elektrim 
15/17 Czackiego Strasse 
WARSCHAU 
Polen 

Kawasaki Heavy Industries Ltd 
World Trade ConLer Bldg 
5,3 Chôme, Shibuhamamatsu-Cho 
MINATO-KU TOKYO 
Japan 

Hitachi Ltd 
Nippon Bldg 
2-6 2-Chorae, Ohtemachi Chiyoda 
TOKYO 100 
Japan 

Mitsubishi International GmbH 
H    DÜSSELDORF 
Uidwig-Zirrmermann-Strasse 1 

•Deutschland (Weat) 

Jugoturblna 
KARLOVAC 
Jugoslawien 

Swedish Import Contact Ar> 
(Sicab) 
Artillerigatrjn 16 

S-ll'l  51    STOCKHOLM  - Schweden 
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ÜWITED MATIONS IHPUSTMAL PCVELOfWOtt OHQAIHlATIt». »HUM 

COWTBACT 71/50 

««port i «your CONCEMIIIIQ THE CTLAEOOwrr or THE immsT»iAL 

STEAM POWER STATION IM THE IWDUSTHIAL COHTLEX 

TA1MKA CELULOZE I VISK02E. BAMJA LUKA. TUOOtUWU" 

x 6 Specification for tho d«liwy of • «t««» gm«ratar 
li»0 r«ap. 180 t st«a»/h 

Drawings not included 

# 

• 
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tftM «OUT» UM Mff. IM T tfIM/1 

1 CMiitiiM mi tpmitm 

2 T«ct»ic«l 4at« 

1 Technical gmrwt—• 

» •pMiil «f»ipmrt which to 

1 Sc«f» •# étliwMry 

§ Twrftr 

ABBMMÜMM 

1 TMIMìMI muli muti far 
«M ÌMttll«tl«M 

2 •p«ifiMti*» tm cl«ctri« 
t* ttMi toil«» 

t« tht étllvwy 

I 

K~01.0M.MÌ 

K-O1.0M.14J ti* «alstiag 
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900501 
P-§eg/SL 

rAniKA cium« i Timón, MIMA LUM. ruootum 

sracxricATio« rat rc BCLXVEH* or A 

STUN QOKIATOft 1*0 «T.  110 T STEAK/M 

l.        COMPITIÓ« Of OPCTATIOM 

1.1     The eaistiag industrial steam power station in tanja Luxa 
province atee* and alactric power to • comminate canai at Inf of 
factorías for tha production of dissolving pulp (Ca basis), papar, 
rayan, high wat msdwlwe fibara, callea*!««, HaCl electrolysis. Tha 
plana far tha nearest futura ara ta eonnaet   te tha aovar station 

--- and polyeeter, which  facteriaa far tha production of light contrata 
factorías already ara under construction,«»« possibly aupar« 
tha aaiating pulp «ill. 

1.2     Tha aaiating staan powar station consists of four bollara with 
a nan staan ganara ting capacity of 70 t/h aach an* of three stsan 
turbinas. Tha installa* staan ganarating capacity will not ba 
sufficlant for tha futura nani ana therefara tha staan power station 
will ba enlarged with a naw bailar according to this specif ieatieo. 

1.3 Tha naw bailar shall ba naéa far tha sans staan conditions as 
tha actual bailara, in ordar te naba pons ibi« a parai lai run af all 
tha bailara installs*. 

1.*     Tha naw bollar anali ba installed out of doors and placad in 
lina with tha eniating bollara and bas i da tha snisting bollar bo ». 

1.5 Tha staan laad of tha naw bollar will aamally ba stsady with 
alow variations bat wann »• o - 100 % of full load. 

l,i      Tha opsrating tina will ba 7 000 - 8 000 h/y«ar.  Tha naw bollar 
will ba taken out of operation for inspection and service only once 
or twice a year.  The reliability is therefore of utmost  importance. 

1.7      The nain fuel shall be pulverised coal. As auxiliary fuel fuel 
oil will be ueed. 

1.1 The boiler ahnll be operated and supervised fro« tha eaiiting 
centrol roon. Main eperotiona aa etart and atop of burners shall be 
nade locally. 

l.t      The delivery shall comprise a canniate boiler plant with all 
auxiliary equipment according to this speclficstion. 

1.10   The tender »nail comprise twn alternat i ves i Alt. 1 with naa 
steam goneratiee 1»0 t/h end Alt. 2 with 100 t/h. 



r~ ~i 
1.11   Ito to41ar itoli to prMltoi «itli • «Uctrl« frwiyit«t«r 
«meli toteaga to tto étllvwy. 

l.lt  UM fia* fMM atoll to iiiiiml t« tto «Btotlat 
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2. nCMUCALMTA 

2.1 tt and faad Mttr data 

UM itM praasura 

HM it«M gaotration 

Alt. 1 with coal alona 

»     oil     " 

Alt. 2 with coal alona 

«     eil     • 

ItM» praasura aftar swparhaatar 

*     taaparatura " " 

T—4 «at«1 t—paratura fcafora aco*o»isar 

»mg« for constant «tow twywityn aftar 
••pai+isatar with coal firing 

2.2       loilar affieianey at full IOM with 
eoal firing, calculate on tha not haat 
valua cermsponding to a f lus §M nwtlat 

of 

Klactric precipitator afficiancy 

2.3        Coal 

Roan valuta for eoal fron elffan tic 

Hat haat valúa 

N«BÍ4ity 

Volatil« «attar 

Qria4a*ility 

Sisa 
Ash aoftaaing point 
Aah salting point 
2.%   Tuoi oil 

Hot haat valu« 

Viscosity at S0°C 

Baaoity 

rían» point 

Lewaat pour pnint 

Sulfur contoat 

•7 atg 
• M bar 

no t/h 

70 " 

100 » 

to " 

73 bar 

SII °C 

1*3 PC 

•1-100 I loa« 

ito °c 

to % 

2 700 kcal/kg 

M % 

It % 

27 % 

%0 Harégry 

0-t0 B» 
too *C 

1 300 °C 

10 S00 kealAg 

mm   t°E 
0,t»2 kg/1 

•in tl °C 

balow -1 °C 

•a* 2 % 



2.S     Cosbustlon air 

Hex tMjiriturt i» NMT *°   c 

M«       "              "   «later ~li * 

Air taesorature before flu« ese «ir hMtar, 0 

Mi« at all cooditlo«« TO   c 

2.1     Feed water 
The feed «atar consista of easlaerallssd aake-u» 
«atar alen« or in a »lutin« «Itti high quality    - 

KHiltKK* at 25°C l||«*o/c» 

Coatant of SIO, •••• **n 

2.?     Auxiliary atea» 

Heading ataa» 1, »orasi preeesr» ** *•* 
200 *C 

•leodlaf atoa» 2, «orael praasura *•* * 
Iti °C 

lack araaaura atea», noroal praasura 

t 

*.2 

110 *C 

The uee of back preeaure ataaa ehould be preferred 
bafora tha bleeding atea», and tha bleeding atoa» 2 
etwald bt prof arra« bafora tha bleating atee» 1. 

2.1     Auxiliary alaetrlc power 

l-pheae «otora bigger than about 200 kW                              ••* «*• w ** 

l-phaaa «otora laaa than 200 kW »»0/220 W,   10 Ha 

1-phaea «otora up to 0.5 kW **« W,   IO Ha 

Hera detailed infornati©» it gl*a» to pt «.12 a*« 
la Appendlcos 1 and 2. 

2.1     Cool in« «otar 
g„-llty Uatroetad rtoer tester 

20 *C 

ola 

2.10   Tha following technical «sta aneli sa ttwssst W» J» f* 
M I load with essi firing uba» atea» press»*» after 
it kept constas* st TI bar. 
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Stoaa prtaaura in dr» 

St«» tanparatura aftar auoorhaatar 

read nat«r tonporatur« aftar aeannainar 

Oaa tanparatura aftar furnnca 

•» "     aaparhoafr 

« » •*      «COnOMilOT 

» " "air hNtir 

fer/ga* eontant in fina gas aftar «ir haatar 

ri«t gaa prannurn in furnaea 
«       H        «        aft#r air haatar 

Air praaaura bafora and aftar eoal «ill» 

Air flow 

fina gas flaw 

Claetrio povar conowaption 

DMt in flun faaaa bafara «ad aftar tha «metric praoipitator 

2.11    Tha following taehnical data anot 
far tha alonara 

flow 

Total praaavra 

Itatie 

Stuf t panar 

Elactric aotor powar 

Hoaant ef inartla 

Typa af control 

2.12 Thn haignt af tao «task la IM • 

r\ 
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3. TECHNICAL OUAMMTEES 

3.1       Conditions for the 

Steau prostur« after superheater 

"     teuperature " 

Food water temperature boforo auperhaator 

Air tsaperature btforo «ir fon 

" " N     flus gas sir heater 

Coti quality aooording to pt 2.) 

fusi oil quality according to pt 2.» 

73 bar 

SIS WC 

1*3 °C 
10 °C 
•0 °C 

3.2       Stean fonaration capacity with ooal firing 
alona 

Nan eontlnueoue load 

-     Alt. 1 120 t/n 

-     Alt.  2 liO " 

Peak load during tuo hour« (t full loas) 100 %) 

-     Alt.  1 1*0 t/h 

-     Alt. 2 IN " 

3.3      Stean gonaratiag capacity with oil firing 
alona 

-     Alt. 1 70 t/n 

-     Alt.  2 to « 

S.«      Not efficiency with coal firing at to and 100 I load. 

3.1       riua gas t «parature and onyajan    contant aft or air heater 
with ooal firing at SO and 100 I load. 

3.1       rroaaure drap on atoan aida in auparhaatar and on watar aid« 
in «conostiMr at full load. 

3.7 Flu« gaa praaaur« drop between furnac« and aftar air hooter 
at full load with ooal firing, baforo and aftar aerami cleaning of 
the heating aur facas. 

3.1      Aah content in flue gasea baforo and after «wat precipitator 
with ooal firing at SO and 100 % load. 

3.0      Consumption of atoan or of oonaroeeed sir for soot blowing, 
•oninal n—ant entona value and usan wains «Wis« asm «ont ina ana 
load. 
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3.10  The surface temperature of boiler walla, iosulatioos of pipos 
•ad conducts doos not oitcood 25°C ow the aabieet air temperature 
of 20°C. At special places where proper insulation caanot bo dono, 
• higher surface teapereture nay be peraitted. 

1.11  Quality of superheated steam 

Content of SiO. 
«   "Ha 

0,02 ag/kg 
0,01 " 

The tenderer shall prescribe the continuous blow-down and the boiler 
water quality. 

S.12  The steaa teapereture after superheater with coal firing can 
be kept constant at 515°C in the load range »5-100 %. The variations 
in the controlled teapereture do not exceed 515 - 10°C. 

1.11  The oonauaption of electric power for iaterna! use with coal 
firing at 50 and 100 I load. 

1.1«  The capacity of the steaa or circulâtina hot water air heater 
ia sufficit u to heat in incoaing air froa -15*C to M*C at full 
lead with coal firing* 
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»        SPECIAL tooipnarr WHICH icmiGS TO rm BCuraT 

*.l        10ILER 

• .1.1   Tha bollar ahall ba of tha auapandad typa aftd tha fvimaca da- 
signad for balancad draught. 

H.1.2   All drum, and haadars .hall ba claaiiad with aaaé blasting. 

•».1.3   All bollar tubas shall ba contactad to waldad studs in dru*» 
and haadars. 

».I.*   Tha watar «alia of tha furnaca ahall ba all-waldad and gaa- 
tlght. 

».1.5    Tha furnaca wall, .hall ba daaignad towi^stand • f ^1" 
praaaura of t 500 m *g> « tha forca* and induca« fan. at •*»»«~1 
SSiUon. could raiaa pra.auro. «Ma» could +m» tha furnaca -11a. 
•••»• should ba praparad to avoid auch abnormi condition.. 

with injaetion of faad watar. 

H.2        SUPERHEATER 

H.2.1   Tha da.uparhaating shall ba 

..2.2   Tha start-up sta«, pip. tot~a» ^.r*"^,^^**4 

tha fraa air shall ba próvida* with alactrlc govornad •**•*• 
eoîtrol valvas, which shall ba govomad fro» tha control roo». 

,.2.3   Th. start-up pipa. a. «*/"*}*' 2¿3¡ TÜLST*"*" «itlat shall ba conductad to tha fraa air through a silancar. 

H.3        ECONOMIZER 

Tfc- »r^tmiiw shall ba mada of horiiontal staal *ub«a.  In placa. 
SITA: ;« U-tu,. r * «-«j**: •—»•- 
tubas shall ba of tha compound (ataal/cast iron) typa. 

H.H   AIR HEATER 

W.H.I    Tha flua gas air haatar shall ba mad. of cast iron. 

H.H.2    Bafore «tarla* th. flu. gas air haat.r tha <«•"•"J?"/lr 

.hail bThaata. to I0*C in a battary with staa» or circulating 
hot watar. 

H.5        COAL 1URIIIIIG EQUIPWEirr 

H.5.1    Coal bunk.r «ad. of staal with • fm¡M¡»¡« !Lî°L"tha 
Coal baiane, and coal transportara of tha rubbarband typa on tha 
î£ of^hTb^r. Th. bunkíT.n.11 b. provide with 3 outl.t 
faadars, on« faadar for avary coal traatawnt lina. 

H.5.2    Coal »ill. of h-a-r typa. A. m ^^iZ^VT^^* 

I  
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>».S.3 Coal burner« with flame control. 

*.§.* Pipos for pulverised cool. 

•».*   OIL •URNIK EQUIPMENT 

•».».1 The oil hooting ond pumping «hall bo «odo in two «operate 
lino«, ooch designed for 25 % of boilor capacity. 

«•.s.2 Oil burners, poooibly combined with tho cool bumors. Every 
burner sholl bo provided with flame control. 

«•.7 SOOT BLOwIOG 

•».7.1 Tho soot blowing shall bo automatic oad provided with 
control. 

>to 

«».7.2 In tho superheater soot blovere ueiag steam or compressed oir 
•hall bo usod. 

«•.7.3 In tho économiser and oir hoot or tho clooning sholl bo «odo 
by steam, compressed oir, stool shot or aluminitas shot. 

«•.7.H In caso of compressed air aa cloaaing medium tho compressors 
and complot« air system aro includo* in tho delivery. 

«.• THERMAL ISOLATIOK 

Tho isolations shall bo covarod with galvani»od stool plato. Tho 
thickness of tho plata shall correspond to tho local need, and tho 
thieknoss shall ba statod in tho offor. 

*».t BLOWERS 

H.9.1 E vary ono of tho throo coal treatment linas shall bo providod 
with its own forcod air fan, dosignod for lino full capacity. 

a.f.2 Tho oil bumors shall be provided with a separata fan. 

•».».3 The boiler shall be providod with two induced draft fans for 
tho flue gases, each fan designed for 60 % load. 

The fans shall be provided with automatically governed dampers to 
assura secure run with only ono fan working. 

H.10  FITTINGS 

All necessary fittings are included in tho delivery. To the offor 
shall bo attached a detailed list of fittings included. Tor the 
high pressure parts fittings with welded connections shall be 
proferrod. Small fittings immediately connected with the pressure 
parts of the boiler shall be of the best quality possible and shall 
be separately indicated in the offer. 



Page 10 

•••••••••a. 

»».11   DUST PRECIPITATOR (Mirata prie«) 

a.11.1 Tha dust precipitator shall ba of tha alactroatatic typa. Tha 
aracipltator shall ba divided in two linas, every lina dasignad for 
oaa induced draft fan. Tha precipitator shall ba provided with dampers 
in order to make possible service works in one precipitator, whan 
the other precipitator is running. 

*.11.2 All necessary electric équipaient belongs to the delivery. 

a.11.3 Under the precipitators hoppers with extraction feeders for 
tha precipitated dust shall be placed. 

a.12   ELECTRIC EQUIPMENT 

a.12.1 All electric equipment shall be delivered according to the 
appendix 1. "Requirements for electrical équipaient and installations". 

a.12.2 Electric motors, 6 kV and 310 V switchgears, control equipment 
and panels according to the Appendix 2 "Specification for electric 
'equipment belonging to stamm boiler. 

a. 13 »OISE LEVELS 

Fans, blow-out and safety valves shall not proéuee noises in eaceas 
of the recommendations of tha National Institut« af Public Health 
aa applying to nearby polulated areas. The noia« ef bollar fans, 
pumps and other equipment shall not eaceed curva M IS in tha boiler 
house. 

*.l*   CONTROL EQUIPMENT (separate price) 

a.ia.l All local equipments belong to the delivery. The choice of 
type and manufacturer shall be made in consultation with the buyer. 

a.la.2 The necessary remote instrumentation and control belong 
to the delivery. In the control room shall i.a. tha following 
instruments be placed. 
(I « indicating, R s recording, C * controlling) 

I 

IPX: 

IRC 

i 

IR 

1 

IR 

IR 

I 

IRC 

Steam pressure after superheater 

"     temperature " 
H      flow It « 

Teed water temperature, several pointa 

"   M  flow 

riue gas temperature, several points 

"  " after air heater 

"  M O.-content 

Draft, aeveral points 

Draft in furnace 
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Drum Mater levai, 3-point control 

Coal feeders 

Oil flow 

air temperature and pressure, aererai pointa 

Air taaparatura in coal mills 

IRC 

IC 

IC 

1 

IR 

a.la.3 In tha delivery is included all cablea and 
panala. 

a.la.a The instruments in tha control room shall be of tha «in- 
type. To the control room is not allowed pressurized water, 
steam and oil. 

a.ia.5 To the offer shall be attached a liât of all instrumenta 
belonging to the delivery. 

»».15   STEEL CONSTRUCTIONS AND BUILDINGS (sepárete price) 

a.15.1 The new boiler shell be installed outdoora and placed in 
lina with tha existing boilers and beside tha existing boiler No H. 
Tha new boiler shall be provided with a roof, which belongs to the 
delivery. 

a.IS.2 The coal bunkers for the new boiler shall be placed in line 
with the existing coal bunkers. 

a.15.3 The steel constructions for supporting the boiler, boiler 
roof and coal bunker belong to tha delivery. When designing tha 
steal constructions the same levais shall be used as in tha existing 
boiler house. The main levels ara 

Basement floor - 0 m 

Nain operating floor + 6,5 m 

Coal bunker top    • 2>*,0 m 

The existing boiler house appears from the attached drawings 
K-01.036.00 and K-01.036.1H. 

»•.15. H Housing for equipment which has to be placed indoors, aa coal 
and oil treatment, burners, etc, belongs to the delivery. The housing 
shall be made of steel construction with wells of panels with insula- 
tion corresponding to 50 mm mineral wool. 

»•.16   GALLERIE^, LADDERS, PROTECTIVE RAILINGS 

4.16.1 All galleries and laddara necessary for the attendance and 
inspection of all important equipment is included in the delivery. 

»•.16.2 The burner plane shall be designed for a load of 1000 kg/a 
or a point load of 3 t. Other galleries and laddara shall be deaigned 
for 250 kg/m2. 
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H. 16.3  The minimum width for the gallarles shall b« 900 ran and for 
tha ladders 700 mm. The slope of the ladders shall normally not exceed 
•4SP. The maximal vertical height betwaen resting planes shall be H m. 

t.16.H     The surface of the galleries and the length of tha ladders 
shall be stated in the offer. Price for additional delivery of galle- 
ries and ladders shall be stated in the offer. 

«•.17    PIPELINES 

H.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 shall be 
used for the connections cannot for the moment be desided. Pipe size 
250 mm inner diameter. Separate price. 

«4.17.2 Feed water pipe between the existing fead 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 pipas, continuous 
blow down etc. 

H.17.1  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 
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. 

»•.19    SLAG EXTRACTION 

The slag extraction equipment belongs to the delivery. 
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5 8C0PE OF DELIVEMf 

5.1 The delivery comprises a complete itMi generator plant in- 
cluding transport of goods, erection, cleaning, pressure tests, 
chemical cleaning, start-up and 6 weeks taat run during 2% h/day. 

5.2 CONDITIONS FOR THE ERECTION 

5.2.1 The unloading and transport of goods fro» waggon to the erection 
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 to Yugoslavian law and 
regulations. 

5.H   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 house. 

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

5.5.8 Coal. Inlet side of coal balance on the top of the coal 
bunker. 
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i.i.t tl*.   11» tUt «itrwtlt» «ftipMrt Mtlrt «let. 

».».10 fly Mil. ttf Mk fMéw «rttot ai* Mew tlw precipitator«. 

».».11 Clactric unifiât,   M apptaiicaa ï ma t. 

».».12 tviliia*.     CWMMCtiMW t» tlW MMNtl fM»dati«W. 
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a.l       Tto affar »teil I» 1 aaftoa ran Faarito Calalaaa i vii 
ta*Ja Lato, Yagaalavia. lataat tto 1 Rav ITO at* ttoa to «alii 1» 
i MM*I». A aaay af tto affar atoll kMttiM taargitoaavlt, 
•aa Ttl, 101 11   Itaafctola 1, 

t.2      Tto ariaa «né »awaialy Mmt«4 prie«« ato»!« prafaraMy to 
gava» M • flato ariaa. If tto altoar it Mt tola ta gl«» • flato 
aria«, tto «atoitlaaa far a • 1141a« ari«« atoll to »tatto. 

•.I       All aacaaaary actoa* ato flaw atoata. 

•.»       Lay-awt af tto plaat. Bravlaga far tto afaiaaaat »It» toto 

t.t Aparmlaaf vaigfita af all aawlaaaat. 

t.t List« af valva« ato attor flttiaga, laatraatm» aatar« ata. 

t.7 Liât af aaaaaaary apara parta wit* ariaa. 

•.I Litt af 

t.t       Tto taaiar atoll to glvaa la taglia« ar 
«to tto aatrlc ayata« atoll to 

Stasatola, 31 Jaaaary, 1973 

ÏIICOWULT 

Orala torg ^^ 



908901.6» Marita Calulaaa I Wrtm 

1973*09-47 

lflBllÜSäl£&Sil 

Ina altttrleal aaaipaM* «Mi laatallatlaaa anali tanni y Witti y» 

««••UTUn Iltttriatl OMa ani tnt HC anaannaniaUani ar JR 

ta MMN« ariar.    If tat iteNüN ilffara fM «HI« aaatlfltatla», tno 

liftaatlan ahall «Mir* 

UM air In tht nlMt aantntan eorraatva pmt afeara «11 ML tnl CI 

ani éutt aaaaelaUy t«il «Mat Mi Mat« 

Blaatrtt avltah- aai tantrtlgtar art far tfeat nana* aaraallr ta M 

intuii* la aaaaiata raaaa with gaai rantllatlta. 

Ina manor of tyaaa aai ataaa af inajiaiaf anali fea liai toi 

ilfela to facilitata onorati on ani aalnt inani t 

IfeHari ahall at af IK aai DSV atanüri alaaa. 

Onfelot, Aaaoa ani attar atarttra ara ta a* taaritaatai with Uw motor* 

«atórala« to UM atorilaatian tafelt« «raving na. 1OV9009O1-3O07. 

Natar tantral «1 rotti ta art ta fea ataaáarilaai aooarilaf to tyat ilacrnaa, 

iravlag noa 10>90O501-J005 aai «3006. 



2. 

Ito low valtago owltrhgoara art U to eaulpaad with ataaawriiaad 
latoraPaangeaalo unit« ««Mainine aalten, faaea, «an tac tar (auxiliary 

ralaf • If any) •»* overload relay far «toh «atar* 

Iten «Metering and aarklnge art te to atanáardlted) in agrooatnt «ita 
tao 

•etera bigger than •• 200 atti 
6 300 V,   50 Ml 

«otara up ta •. 200 ktfi 
JtO/feao f,   90 »i. eel idi jr giiwdtd aiata« 

•atara ua ta t. 0,5 atti 

MO V.   50 M. Ml Uly »raandii epataa 

Oantrel volta*— 

far eantaetara tte. t 290 V» 50 Na with omo pelo 

far el«ml laaaoi «S ¥# 50 Hi 

far «lg#i valtago (6.3 KV aa* abavo) eviteheet       110 Y, DC 

OrauwUiM orato» 

freteetlve grounding it to to aedo aa "Huilung" according to 
vit 0100/12.65   f 10 1. 

fce» voltage ewltchgeere 

far tha distribution of lav voltage, fro» tho tranaforaero thoro aro 
ta to inatallod ettal-tnoloaed Mfltenjoara containing standardised 
latere hnngoabl« unita for ealtehea and fuaao and for diffcront al it« 
of »atar atarters. 

ftlae laica aro ihoa« la drawing« aaa 10>900501->002 and -X05« 
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3. 

•i Ho?, 50 in 
laeulaU«« lavali 3 g?, 50 Na« 1 »In. 

tana withstand «varanti 40 M   MB 

P*ak wltfcetand ewrwti 100 W aapl. 

Mit«« currant of min buttera i 2 000 A 

Degree of protection«   in substation« P 21 

elaewhere t *} 

I*«l|ni aeeordlng to ih« standard of the contra«tor. 

It is deelrable that ths above •mentioned 

«nits »an bt exchanged without volta«« 

interruption on th« busbars. 

HW fisisr cubici« Is to bs equipped with a manuelly operated Min 

•Ireult-breaber. sasoraswter, voltmeter with voltmeter switch, ani 
push-button for tripping of the high voltate circuit breaker of the 

trmnsfc 

Bach «witehgear is to bs «quipped with a separat« fuse-board with 

main «witch for distribution of the control voltage to the different 

•unici«« according to drawing no. 10>9OO5Ol-3003. 

In substation« containing »ore than one transformer there «hall be 

arranged an interconnection with a normally open disconnector between 

the 400 V busbars as a reserve feeder by transformer failure« and 
stallar situations. 

AC actors 

Thee« rulos are to be applied to new «©tore.   Existing motors may 

diverge from these rules. 

AC Motors are normally to be totally enclosed fan cooled «aulrrel-eage 

induction notors for direct-on-line starting. 

Motors shall be designed, fabricated and tested in accordance with 

the latest edition« of IK standards or German VTt standards. 

All motors shall have IPJC frame sices. 
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•calan stall nofmUy alla» at laaat thrat ttaito In auiek 

1« fren «ole aaalnat full lati without Injurloue heating of 

Inanlttei «lailnna . 

•narlngi *»11 pmfarabl» at Bill aai/ar rolltr gnu« lufcrieatei 

kentere ara to at pmvliei far 6»> Vf notera.   Supply veltene 

ItO Y» 50 Hi.   Samoa heater lotee art to be brought out Into a eeparate 

taratati bo« loottoi atar tho aaln terataml boa. 

Degree of prateetion ahall bo at laaat * 33 far aatara at* P *3 far 

taratali 

Infoti »ltchoo far notori 

To alia« aafo repair aai aaintoaaaaa «ark an aatan ani tho Ir 

ita« aaahiaoa all raaato control loi lav vaitene aotora ara to bo eotawetod 

«la aaaatlly operetei ttfttjr awitahta.   Tho ttfttjr tal tehee ahall bo 

la tho inneiiate vielnitjr af tho »©toro to ovoid nlatakee. 

1 

t 

tafotjr awltehoo thtlli 

bo «aaloaai with iegree of prateetion at loaat P M 

bevo a breaking oaoaolty of at laaat 8 tlnet tho rot od outrant 

of tho notar at 110 % rotai voltage ani eoa f • 0,35 

have a rollablo petition lniloating novice tint M fol y nheea 

tat nal poeitiont of tho contatta 

ta open poaltion have a iiaoaaaatttng tir iittanea af at laaat 

« an at 300 V 

bo panatala ta peiletk ia opon ani alaati position 
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i. "I 
Typ« diagra» for notoe control circuit« art «hewn In «tastings net 

10>900501-X>05 an« -3006. 

TIM Botors arc to be controlled by conti«! mitones to «he* the ordorcd 

lUU of the »oton.    All signal laam art normlly dork but If * running 

noter It tripped by e.g. tho thcraal relay the alimi lam by the ««itch 

«til start flashing ant aecouatloal alara «ill bo given. 

All interlocking and control circuits aro to bo eenneeted in separate 

Btion cabinets (or bosoa) ntar tho «vitehgears. 

The «Miso of consono«*« is to bo «mrsest by tho buyer. 

¿usee aro to bo •unmrdited in eoMulUtion «Ith tho buyer» 

Seguetea are to bo ao dimensioned that they «111 not carry «ore 

than 75 * of their rated themal current under nomai conditions. 

The rated themal current of any contactor my not be less than 

16 A. 

. Contactors are to be chosen according to at least the utilization 

category AC 3« 

Themal pver¿o*d_relays are to be installed for all »otors.   They shall 

bo of plug-in typo, have a ••parate auxiliary contact for alam 

and be adjustable for mnual or autonatie reset. 

Qorrent trans fomters 

Secondary current t   5 A 

Anfirtyters 

Tho aaperesietera for tho feedera to substations end switchgears 

are to be ecu 1 pood «1th a novlng-iron noemnim and a 15 sin. 

simulile mechanics «ith a trailing pointer to ano« the oasis*» 
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•»raleáis for MMOHI« circuite shall be provided «tin M 

• •••mim m all anil« an eMi •mmtXim of eentrel lnetueente 
without diaeenneeting «Ire«.   Terainele far ewrrsnt noeaurlng 
elrewiU shall have MI ansngenaiit for ahert-elr*uit. 

Iwralaels in the separat« e ovvila* eebinets ahall be ieelatleg 
teralmls .to facilitate testing Mi trotioW-ehooting. 

Bernal ly «ay em eoniuster is »11 ewe« en the ««termi «lé« of each 
tersimi.   On the internal ei*« two «enéueteri ere alleva* en eneh 
teralnel.   Ail eenmetloM between Urals*le «re te te 4MM en the 
internal side.   In eneh Milt (panel* cuoiai« ete.) there «hell be 
ree* fer et lmt 10 % ••»re uralmls er «t leeat five tornirtele 

fer future connection. 

Chbleo ani wlrt« 

Ine following type« ef «ehi« mUk ueedi 

Lev volte«« power eables ingoerai Wfl 
•        • • •      vnatefgroundi »YWr 

Central oebleei IH 
High voltate power eaaleei MYWY 

Ine cables ere noimlly to be installed on eeble recks or trave of 
galvanized steel (or equivalent).    Installation in eeble ehennels 

In the floors shell be avaléed. 

Internal control eonneetiefte «re te se enee with PtC-inaulsted 

tin-plate« 1,5 MI
2
 «1res. 

Ite» nvwbTlng and narltlng 

All enuipnent is to be provided «lth itesi aMtera. «Man are ta be 

fauni in epaeifieatlons and drawings. 



r. m 1 

7. 

Qa*le» anali be earned vltli Nbli M*m in bath «nit.   »MI« cable 

•»»••re •>« to be fauni la «Ut iuta Mi «irli« lliU (er diagram»). 

latore»! eennectiona In cubici e», panela «te. «tali be «ari»« according 

te drawing no. 10>900501 -300* or equivalent.   The martin« aro to be 
fatasi in tlw eorreaponelng Hata an* dlagi 

Mara läge, aleni, warning board« «te. aha 11 be af durable material 

•aj with tarnt in the leeel langue««. 

Drawlnga for tha electrical aauipaw** ehall ba amie aceerdlng to 

Dil %0719 or equivalent standard.    If tha teat la net in tha looal 

lengaatge thara shall ba asaca reserved far tranaia ti on. 

All dimensions ahall ba given In tha 81 aya tan. 

Ina following diagrama ani drawlnga ara ta ba delivered 1 

Erection drawings 

Llat of equipment (praferrad aitai A3) 

Bleak ilagraata 

Circuit diagrams (preferred alsei A3) 

Virine Hata or diagrams 

Cabla Hata (prafarrad alzo A3) 

roeltlon drawing« 

Liât of drawings 

Drawings according to the real dealgn and neceaaary lnatruetlona, 

ieaerlptlona ate. ahall ba dallvarad aa aoon aa tha equipment gata 

randy for aervlcc.    On« aat of coplee and documenta ahall ba delivered 

far anamination and approval  in connection with the final  inspection. 

After that two »eta of coplea and one aat of transparent final drawings 

ara te ba delivered in suitable coverà. 
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«•orli» OluloM 1 YltkoM 

1—Iff ti» foc «l««trl« mäimmn 
hêlmaïm f «to—, bolltr 

H» «U«trlo «mifM* «mil •m*lj with "ttttailMl lUMllWIWf 
f«T «iMtriMl ««^ipMftt Ml  iMtAlUtlOM*. 

— «f 4«! lyre 

1 é«livory «talli IMIUé« 

«Il M««« f«r ««ml «ill«, fam ovratrt pmm •»• •**•»• aMfeia«« 
»Itala th« éolivorjr 

• m mi%*mmr f«r hl#» volt««« Mtm «M«riini U •••«iflMtion 

Jl0 ? «MlUlMMr f«r 1«« rolUé* notori «ni «thor «vailtery 
•1««IH« oaulpawnt.   fer furtfcor totali« «M ^Mknl«*l ro«uiron«rtt 

ire oaulpnoat far control, rotolatine Ml liit«rl««ktnc of 

tao Wlltr 

toatrol «Mil in th« «Mirai oontrol rmm with Imtnawnt«, 
UMMUttr «U. f«r «ua*rvl«l«a «f tho »oUor 

a«ll««re «M Installation of «11 ««««r ana control »abloo «ttMM 

«falpMat lMlyi«i 1» th« «olivorjr 

ái«wl«f «M instruction« •oc ordine to "Twhnloal ro»>»iro»ont« ..' 

H» «aUrory 1« liait«« »y th« toralaalo for th« f««4«r ««»loo i» 

«w © Wt «M 36O ¥ «oltofenoar«. 
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fcninmi« ftr hi IT rvmnni ftr m mitr 

ir la fliwiii far hlfhaaltaa» awtara far aval stila* 

faai ««tar awapa Mi fana far am MM hallar. 

«fiahat«al raajvlrwinta far alaatrtaal aavlpa—t aa* lnaUllaUaaa" 

t Itatary »aaaaalai aatal-atei ar «%*>t«l« larttrtvjaar 

far taJiir taatallattan with ana aa* «f atiaban. 

Clravlt aratati» ahall ha »lthHaiiaal«. 

tota* rallaba i    7,t «V 

tota* laaulatlan lavali   Aaaariliig U UC 190» awl« II 

IHtai ahart alraiilt aaawri   150 MM at t%J KV 

af prataatlam IM € 

il 110 f. DC 

Uta awMalaa ahall w a« éaalfnal that tha flaaaa ani gaaaa fraa 

• mart alraiilt an Inaia« tha avviala ara «laahargai 1» a itraatta* 

that U hnntlaaa ta tha aaaratinf ataff. 

•aaéar aválala contamina 

1   irtthimvaala, raiata aantrallai alravlt araaaar «1th aprim 

«paratia« «achanla» far awtar laaila«.   Matar valu«« 110 V* DC. 

Natta* ani araaklng aapmaltiaa amy aat aa laaa tha« 00 mm at 

i,) Wf an« ahall aa ratifiai by taat raaarta* 

1   raltapa tranafamar 6 600/110 V far aaaaurlni tha ralt**» aaf< 

atrault 

t   fvaaa 6,3 kV fr valtap» traaafaraar 

1   valtawtar an tha fraat af tha «vaici« 
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MttataM Ml tarati ftr 1«M1 tMnttej tf ti» tlmUt 
• 

• totWMla tu. ftr flMlrtl Mi Mwrlm timiltt. 

«miti ftr wrttr infìtti <•» '•«• ••*» •^») ••* HMt»M«i 
1   «ItMfMM«. i in i MHrallM «Irteli toMfctr M *MV« tultMlt 

fM MIUHIM «f Mtor tvrrMta »itlmit lnltutli« temful 

t  MMM% tnMfmm .../^ A 

f   tMfMl tvtrltM rtUyt far UM fcl#Ji vtlUft 

•  iwimiwi fwteya M »M* lirralt pnUHl« fir tfct M¿» 

»itf« «I MB flMt tf Mt «Etili 

CM!Ill Mit 1MB Ml llVtf» ftr IMI tMMttM. *f tM «1 Ititi t 

•  ttMllll Hfl* fM fltMffll Mi MMMflM flirMttH* 
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Appendix 7 

UNITED NATIOMS MPUSTMAI PEVELOIUPIT OHQAWIIATIOW. VIDIMA 

coirrmcT 7i/so 

REPORT CONCERNING THE ENLARGEMENT or THE INDUSTRIAL 

STEAM POWER STATU* IN THE INDUSTRIAL COMPLEX 

TA1AIKA CELULOZE I VISK02E. BANJA LUKA.YUGOSLAVIA" 

Specification for tht dalivary of a back pressure 
ataan turbina of 12 rasp. 23 MH 

No appandioaa included. Tor   "Technical requirements 
for alactric equip—t and installation*", see 
Appandix 3 No 6 «coordine to index. 
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FABRIKA CCLUL02E I VISKOZE. BAHIA LUKA. YUGOSLAVIA 

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

INDEX 
fHß 

1 Conditions of operation \ 

2 Technical data 3 

3 Turbino regulators « 

H    Special equipments which belong to the delivery s 

5 Technical requirenenta for ayncronoua generator 7 
«id electrical equipment belonging to back proaauro 
turbina 

6 Power transformer j¿ 

7 Guarantees XI 

8 Scope of delivery lü 

9 Tender 1$ 

Appendice! 

1     Technical requirements for electric équipaient, 
end installations 

Drawings: 

K-oi.oae.oo "j 
K-01.OS6.lu j •homln* xi» ««iati»i »ww plant 
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rOMlCA CELULOtt 1 VISKOZE. InMJA LUKA. YUGOSLAVIA 

sreciricATio*. ron TW DELIVERY or A MCK 

PRESSURE STEAM TUM ITC OF 12 REST. 23 MM 

1 CONDITIONS Of OPERATION 

1.1 The existing Industrial steam power station in Ban ja Luka 
próvidas steam and alactric power te a combinata consisting of 
factorial for tha production of dissolving pulp (Ca basis), panar, 
rayon, high Mat modulus fi bars, cellophan, NaCl alactrolysis. Tha 
plans for tha naarast futura ara to connoet to tha power station 
now factorías for tha production of light conerata and fx>lyasttr which 
factorias alraady ara undar construction, and possibly expand tha 
existing pulp mill. 

1.2 The axisting steam powar station consists of four boilers with 
a ma« staam generating capacity of 70 t/h each and of three steam 
turbines of back pressure or extract ion-condensing type. The in- 
stalled steam generating capacity will not be sufficient for the 
future need and therefore the steam powar station will be enlarged 
with a new 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 
tha same high pressure steam conditions and are interconnected on 
tha high pressure sida. The new boiler and turbine shall be made 
for tha axisting high pressure steam conditions, and they shall be 
connected to the existing high pressura net in order to make parallel 
run possible. 

l.H      The new turbine shall in parallel with th« 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 H.5 bar. 

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

1.6 In alternative 2 shall the turbina house of steal construction 
be enlarged with the same dimensions in height 11 m and width 15 a 
as in the actual turbine house. 
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1.7     TIM Mm «f to«rttto» «IU to 

1.1    0» tto «toctri« •!#• »tail tto 
•r I» f«r«U«l wit* t* ««i«ti«f 

i.t    Tto »•»» t*%i»» itoli to 
«Uttlaf central tm». toi» 

totally. 

• 000 WyMr. 

aw tw*l»t to «•*• «• "• 
•to «it» tto ri*. 

tto 
by «t«rt Mi H«t »toll 1 
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2 TPCtWtCAL PATA 

2.1     mm DATA 

Stomi prMNN before turbine anilina 

Stan» flew at full load 

• Alt. 2 

• Ut.  3 

bleeding No 1,  MTMl pressure 

bleeding No 2, 
stem flew, Alt. 2 

il pressure 

stem flow eel« Alt. I 

normal pressure 

stem flew 

Alt. 2 

Alt. 3 

2.2      OTROS STEAM DATA 

Design pressure of boilers 

He«, stem tt 

- 1 
TO lew 

lit *C 

M t A 

ISO " 

11 bar 

IS * 

to tA 
T.I MC 

t.O m 

11 tA 

».§ bar 

t.O " 

•0 tA 

110 " 

M bar 

121 *C 

2.1      COOLING HAT» 

Quality, untreated river water 

Teeooreturs, mes. 

- «in. 

2.*»      AUXILIARY ELCCTRXC rOHOt 

1-phaee motors bigger thm about 200 kV 

3-pfeaae Motors up to about 200 hV 

1-phase aotors up to about 0.1 Mf 

for «stalled information, see AansnsUn 1. 

21 'C 

o#c 

t.t «¥, 10 Ha 

100/220 V, 10 Ha 

220 V, 10 Hi 
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The relieving regulators are Included in the éelWsry 

1.1     l>nd regulator which CM h* controlled by Mai at til« turbine 
M fey riMtt control fro» the »anel roca. 

1.2     aleed atoan Bo l regulator by which the bleeding pressure can 
»• »at between 12-1S bar. 

1.1 Blend stean He 2 regulator by which the blooding pressure can 
bo tot between 7-t bar. This regulator concoma only the turbine in 
Alt. 1. 

1.% bacV pressure regulator by which the back pressure can be set 
between %-6 bar. 

l.S In the offer for the steam pressure regulators the deviations 
fro* the not point shall be stated. 

1.1     Aa the blooding flows are eaall e sonarsi with the bock Brossure 
flaw, the bidder has to decide if the blooding possibly shall be 
regulatei by trottling the bleeding at« 
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SPECIAL EquiMPrrs wticti MXOWG TO THE DCLIVEKY 

*.l     Th« turbin« and the generator shall be provi«*« with • common 
pressurised oil syst«« for lubrication and governing. Th« oil syst« 
shall comprise th« following pune«. 

H.1.1 On« pump for normal run, driven by th« turbins shaft. 

*.!.? On« puwp for nerval start and stop driven by a.c.actor. 

*.1.3 On« pu»p for emergency stop, driven by a ataaa turbin«.  This 
pump shall bs provided with automatic start controlled from th« 
oil pressure. 

H.2     Th« turbin« and the generator shall be provided with a complete 
security and alarm system.   In th« offer shall b« stated which 
disturbances lead to alarm and which lead to automatic shut-off of 
th« aggregate. 

H.3     Two oil coolers, designed for 100 % load «ach.  It shall be 
possible to interchange and maintain the coolers during operation. 
The control equipment for regulation of the oil temperature during 
start-up and normal run shall b« included in the delivery. 

H.H      Electric turning gear. 

H.5      Leakage cooler of indirect type. 

H.6     Ventilation aggregate needed to keep th« aggregate dry during 
shut down. 

%.7      Steam filter before turbine admission noszles. 

H.l      Check valves  in bleeding lines. 

H.9      The turbine and the generator shall run at   3000 rpm. 

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

H.ll    The admission steam pipe between a high pressure header in 
the turbin« house cellar and the turbine.  Separate price. 

- Alt.   2.    inner diameter 200 mm ti 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 enisting high pressure 
header is placed in the smistine turbine houe« cellar nmmr the 

new turbin«. 
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•».12 The bleeding No 1 steam pip« between the new turbin« and the 
bleeding No 1 steam header placed in the existing turbine house 
callar. Th« inner diam«ter shall be 250 mm (13 bar, 30 t/h, 27 m/s). 
Separate price. 

H.13 The bleeding Ko 2 steam pip« between th« 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. 

H.1H 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 600 mm (4.5 bar, 80 t/h, 40 m/s). 

- Alt. 3. inner diameter 800 mm (4.5 bar, 150 t/h, HO 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. 

H.16 PAINTING 

All machinery with the exception of parts of aluminium, stainless 
•teal, 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. 

»•.17 The concrete turbine foundations do not belong to the delivery. 
At a seoarate 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 - 0  m 
Wain operat ing floor • 6,5 " 
Turbine Crane rail • 14.H " 
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 EQUIPMENT 

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. 

L- 
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S TECHNICAL REQUIREMENTS TOH STNCMRONOUS GEWMTOR AND 
 C^THcALl$JIWb»T m/Mm To JACK mH\M MEINE 

S.l  STANDARDS AMD REGULATIONS 

Generator and electrical equipe*» t shall be made and tested according 
to ICC Recommendations and fulfil the requirements In Yugoslavia laws 

regulations. 

5.2  GENERATOR AND EXCITER 

Rata* power « tha maximum output af tha turbina, i.a. 12 alt. 21 NN 

Penar factor:   0.1 

Frequency:     SO Hz 

Retad voltage:  10 kV. Tha generator will be connected to 22 kV 
via unit transferrer 

Connection:    Y-0 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 coolers. The housing shall be designed to make 
tha stator windings accessible for cleaning. Prooer 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 bon for cables or 
bus bars with room for current trensformers. 

To permit temperature measurements at least l  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 
bom. 

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 connected to the above mentioned terminal 
bom. 

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 on the generator. 

The generator shall be provided with a separate ene itat ion rectifier 
fed fro» the auxiliary network er an AC esciter with rotating diodes. 

The escitat ion system shall be comelete and be provided with an auto- 
matic voltage regulator and manual control. Alternative excitation 
système) may be off erad. 

L_. 
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S.l      rHOTtCTIO« SYSTEM It» THE GOCMTOH 

The generator shall b« proved with tha following protaction systems: 

Differential protactIon 

Stater «arth fault protact ion 

Intartum fault protection (if neceeaary) 

Overvoltage protaction 

Stator ovarload protaction 

Reverse power protact ion 

Ovar current protection or mini»*«» impedance protact ion 

Minimum voltage protection 

Reter earth fault protection 

Aaaymetrical  load protection 

Diode supervision (only for rotating diodas) 

Miniati« frequency protection (turbine protection) 

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

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

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

5.H      CONTROL PANEL 

A control panel shall be installed in the enisting control room. It 
shall contain the following equipment: 

a) Control  instruments  for generator and exciter 

b) Remote governor and Indicator for field circuit breaker 

c) Hand-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 spaed 
control 

g) Temperature recording of all measuring paints 

h)     Push button for emergency tripping of the aggregate 

i)     Annunciator for turbine and generator 

~l 



,b  OTMI:K tumtic touirw.tiT 

s Voltag«« for motor« and control system ara prescribed in "Requirement 
for «lactrical equipment and installations". 

In th« delivery shall b« included all necessary tensors and manoeuvring 
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 delivery. 

In the turbine control panel to be included in the delivery shall be 
mounted push-button«, 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 «imilar «hall 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 »uitably surface pro- 
tected against possible chemical attack. 

5.1 MARKING. DRAWINGS AND DESCRIPTIONS 

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

A technical description of all electric equipment 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. 

5.7 TESTING 

The generator and erneiter shall b« tasted in the contractors workshops 
and the following tests are to be made: 
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a) Owfi»ii< test 

b) Po load ana short circuit curvea 

e) Load point at ratad voltata and currant at »ovar factor * 0 
ovar excited 

d) Control of tha curvo form of tha voltagt 

a) Losses (typ« test report can be accepted) 

f) Reactances     -"- 

|) Heat run      -"- 

h) Dielectric tests 

j) Sudden short circuit test at ratad voltage (only on special requisì) 

Tha contractor shall keep the purchaser infomed of the testing program 
and the purchaser! representative shall be allowed to be present at the 
teats. 

5.1 BOUNDARIES OF DELIVERY 

The delivery is limited by 

a) the terminals of the generators 

b) the feed point of switchgears and cabinets for auailiary equipment 

Tha delivery shall Include delivery and installation of all cables 
between equipment included in the delivery. 

5.» INFORMATION TROH TENDERER 

Tenders shall contain the following data: 

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

b) Descriotion of windings and insulation. 
Class of insulation 

c) Reactances (X^, X ' , X " ) and ahort circuit ration 

d) Maximum reactive power output at power factor = 0 

e) Possible deviations from specified standards 

f) Technical description of excitation and supervision equipment 

g) Power consumption for auxiliary equipment 

h) Motor list 

j)  List of necessary spare parts with prices 
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6 POWK TRANSrOiWCR (Sparata prie«) 

6.1      RATING 

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

Standards : 

Rated power 

Rated voltage ratio 

Frequency 

Insulation levels 

high voltage winding: 

low voltage winding: 

Vector group 

Type of cooling 

Load losses 

No-load losses 

Power demand of cooling equipment 

6.2  ACCESSORIES 

IEC 76 

16 alt. 31.5 MVA 

23 kV - 2 x 2.5 \/10 kV 

SO Hs 

125-50 kV 

75-21 kV 

YNd 5 

ONAN/ONAF/OFAF 

to be stated in tender 

to be stated in tender 

to be stated in tender 

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 thermometers. When not used they 
are to be protected by a plug or cover. 
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6.3  TESTS 

All rout in« tests according to ICC 76 ere to b« Mdt. 

For test of temperature rise and full-wave impulse-voltage withstand 
test reports fro« 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.H  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) Weights and measures 
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GUARANTEES 

7.1 CONDITIONS FOR THE GUARANTEES 

Steam pressure before turbine nozzles 70 bar 

"  temperature "   "      " 

Bleeding No 1 steam pressure 

it    it o   "     " 

Back pressure 

Power factor 

7.2 THE GENERATOR POWER SHALL BE GUARANTEED AT THE FOLLOWING POINTS 

515 °C 
13 bar 

7.5 ii 

H.5 H 

0.8 

Turbine Alt. 2. 

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

a 80 0 
b so 20 
c 80 30 
d 60 20 
e "•0 20 

The generator power shall be weighted according to the following formula 

a+3bfc + 3d + 3e 
ii 

Turbine Alt. 3 

Admission 
steam 

t/h 

a 150 
b 150 
c 150 
d 120 
e 90 

Bleeding No 1 Bleeding No 2 
steam steam 

t/h t/h 

0 0 
20 10 
30 15 
20 10 
20 10 

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

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 SCOPE Or DELIVERY 

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

8.2 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. 

8.5.1+ Back pressure steam. Connection to the existing back pressure 
header H.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 6 and Appendix 1. 

~l 
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9.1 TIM of far in 3 copi« shall rMoh rabrika Celuloae i Viskos«, 
Ban ja Luka, Yugoslavia, latast t ha 1 Way, irti. A copy of th« of for 
shall bo Mnt to AB Energikonault, Bo« 713, S-131 01    Stockholm, 
Sweden. 

9.2 Th« prie« and possibly separated priest should preferably b« 
given as a fix«d prie«. If th« bidder is not able to give a fined 
price, th« conditions for a sliding prie« shall b« stated. 

1.3 All necessary scheme and flow sheets. 

8.4 Lay-out of the plant. Drawings for th« equipment with h«ad 
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. 

1.9 The tender shall b« given in English >r German language, and 
the metric system shall be used. 

Stockholm, 31 January, 1973 

AB ERERGIKONSULT 

GreIs Berg 
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MXiciPAL ¡mio* or IIOUMICAL TMAIMER or WASTI WATLKJ PKOM 

PCV1L, aASJA UJKA 

A priaaipal aatif» of ft vaatt vatar traataaat flaut for taa 
pttlp »ill   i» IMC» LUÌ»  KM 

FraéMCtiea MM fio« data aavt baaa oataiaa* fro« a OM NfCTt 
U««a-J«lr 1972).  Spacifie 100 «at« bava Miai/ »M» taAaa 

•lail*r ailla aaá fra« litaratura. 

A aialagieal traat—t ajritaa aaa »aaa eaaaaa. Arca« aa4 veluMt 
•f taaat» »ayaaa raajttiraaaat« aaa autriaat aaditioaa aavt »aaa 
—laalata«. 

A éaacriptiaa af ta« tac»aieal ataa4ar4 af ttaa variala parta af 
ta« iaatallatiaa IMM 

Oalealatiaa af ia*aa*»»at eaatt aad aaaaal eaata far taa traaft- 
Ma* altaraativaa lMwa 

Tfca rapart iaeluéaa 9 «raviaft. 
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»tocaaola J Ataaorftlt/KB 73-Oé-i* 58.0235-ül 

mm 
filKIML DiSIQI Of »1ÛL00ICAL TUJOHUn OT MAftTB WttlM FIOM 
fCTM., MJUA LUKA 

1. 

1.1. 

Tao «ill il »OìH to prod»«« vi «CM« p*!» rrm IU|M1IT 
«oiag nié Ca-Miulpait« coofcia«. 

Tao fraawetioa it alaaaod to boi 

Air dry (90 I) 
toai/d 

rulp fro» cooaii*       *»03 iacl. 6 * overcapacity 
-•-   altor »loacaia*. 371        -"- -"- 
-•-    .•-     -•. 350        y#ar mmmm valu# 

1.2.     «bat« water flew aad aaouat of pol lut i a* ••twill frea 

UM aroattctioa of 371    toai/d viicooo pul* it tspoetod to 
•rooalt ia the follow i af aaouats of waot« wattr MM pel lut i a« 

•atorial, manured ai KK). 

etltfliN 
$ **• aoaaràiag will U a cold wt-doaaraia«. 0> a3 of wator 

ii UM4 y«r »3 of wood. Tail eorrooaoaii to 15-16 m¡/h. Tao 
will aaialy to froia wood. (Yu«o«lavia» towa.) 

SHtllf 
UM raw aatorial ii Ttüoalawiaa feooca aad ta* difootioa ia 
aaao ia aovoa aatca aitoitora with 1«;*C aa*ÍM 1IB|III1 n i 
TIM jriold ii aï I aad UM too waWr ii 1-1,5. Tat »ulpaito 
lifaar loaaoa ia tao wooaiaf dopartao«t aro oitiaatoi to ao 
3-4 |. 
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ÏKëifif-Sfié.f£CSt5ltlf 

A first screeniag is teat tafort washiag in • coatinuous 
diffuser. The losses of spent liquor is washing is 3 $ (97 % 
liquor recovery), which it going with fihres to other dejart- 
aeats. The dilution factor is 2 »3/toa. The water froa the 
second screening is use* ia the first screening. Ho water 
is discharged to the sewer. 

fwtfsratiea 

The spent sulphite liquor is evaporated froa lU,5 $ to % % 
ani 119 • /h is obtained as condenante, corresponding to 
7*1 a3/toa pulp. 

The less of dry aatter ia the evaporation process (washing 
of evaporation) is estiaated to 1 %. 

The littérature reports different specific BOD-values for 
constimi TT froa hardwood. The values arc said to be 
J»0-aO   h»»/toa, 80-90 hgs/toa, U5-5i> kg«/ton etc.  If is 
faite obvious, however, that hardwood condensates have a 
auch higher      BOD thaa softwood condensates. 

A fra* staple of condensate froa Banja Luka (1971 ) g»*e h 
BOD 5> of 9 ÚQO «g/1 correspoadiag to a specific BOD of 
6*t hf/tos. As the per ceat spent liquor recovery is going 
to he higher ia the future, the specific BOD will increase. 
A value of at least 79 fcl^ftj •••** reasonable. A way of 
decreasiag this figure would be to neutral i is the s peat 
liquor before évaporâtioa to preveat the Acetic acid fro« 
gsiag iato the condensates. This is, however, difficult in 
a Ca-hase sill. 

The flow« froa the differeat stages are 

Flow, 1/aia teap °C 

Chlorine 8 000 20 
Alkaline extraction 2 500 60-Í5 
hypochlorite 3 000 il 
Chlorine dioxide alQ 55 

Ik 110 

The fibre leas froa the first three steps is 100 ag/1 aai 
fro» the fourth 00 as/1. The fibre loss froa the cyclone 
is 0,e hg/aia. 
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The bleaching is don« to 92 % •-cellule«« and result* ia 
a loss of 6 % of the pulp. 

TIM SOD from a bleaching operatic« of this type  is normally 
atout ko ago per ton of bleached pulp   according; to litté- 
rature. Analysis of a grao sample from tas Bill sheva auch 
lower values. 

BOD BOD 

•cA kf/tcm 
Total bleaching vaste 220 23 
attraction rttep 700 Ik 

These values are lover than expected, and it seem« reason- 
able to use a value of hO k.es/ton as the pulp is a dissol- 
vine pulp and is nade fres hardwood. 

The water from the vet part of the drying machine 
(T700 1/nin) is     used in the bleaching and washing depart- 
ments. There are no fiber losses. On certain occasions « 
2 ti3/ain can be taken to treatment. 

The incoming concentration is 1,2 % and the concentration 
ecfore the drying part is kC %. 

33* tcn/d calculated as absolutely dry pulp is produced. 
This neana that (27 333 - 726) - 27 000 »Vd (- 18,8 nS/min) 
of water is separated froa the pulp, fart of it recirculated 
and part of it is     used in the bleaching and vashing depart- 

its. 

*•*        isnfjnr Tff flffYI Mal Mattili UttTtll 

Production, Uablcached     a03 
Bleached        371 

Flow Ope«. BOD) BOD«        Susp solids 
•Vh haVtoa pulp fcj/l       k«/d 

Debarking                    16 3 ~1 210 
Cooking, losses 1$ 6 0}0 
bashing, losses       1  - 15 * 090 
(ML, not recovered J 
Losses froa washing! J 2 010 
of evaporators        J 
Condensate«               120 TO 26 210 
Bleaching vastes      ftSO no la êeO 

^ 1 000 »0 370 
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2. Permi »»ibi« load to th* Urbas Biv*r aad required treataeat 
itièsiMsy., •     ••  

2.1.   umilimi tot 
2.1.1   ggc|grow4 

TI»« rivera in Iugoslavia have beea divided iato di ff treat 
eia««*» according to their une. The Vrbas river dovastreea 
of Baaja Loka has beea placed ia class III. This aaaas 
that the hi oc hemic al oxyaea deaaad (BOD5) must aot exceed 
7 as/1 «ram at lew water flow. 

2.1.2  5^î£5i.i£i;£iii;5 

It  i e obvious that the total lead aust be shared between 
th« city of Baaja Luxa (iacludiag the iadu*tri*s discaar- 
fiat their wastes iato the city sewafe system) aad the 
palp aaé viscose factory» leaving a certain »art unused 
for the future cxteasioa of the city aad th* industries. 

It is therefore necessary that treataent installations 
built for the city aad the pulp aill. 

city must have the right to discharge its wastewater 
after a treatment which is reasonable from the (pressât) 
technical standpoint in Europe. 

Th« T—rrm left for the future may be ust-d for a United 
period of time by the city or the pulp aill.  During this 
period the city or the pulp aill should investigate aore 
efficieat treatment aethods aad design new tresmeat faci- 
lities. 

At river flows higher than the ainiaun flow, the extra 
waate-assiailatioa capacity should be shared in propor- 
tion) to the BOO discharf« <*uriag lew-flow conditio*«. 

2.1.3. !fSÌS.§5ìt 

Ta« divisiea of th* load is proposed for low-flow conditio«*. 
Ta« low-flow ia the Yrwas river» including the Vr baaja aad 
ta« city wastewater, is considered to be 33 «3/s. This 
eerrespoads to a BOD of 231 g/s dovastreaa th* city sad th* 
pulp mill. 

Ta« population of Baaja Luna is exp*ct*d to be 202,000 by 
ta« y*ar 1990. The specific BOO is calculated to be 60 g per 
parava par day (if a« household garbage griaeers are iastal- 
1*4). Tais is equal to 12.1 teas of IOC   par day. 
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It hM bee« eelculaWd tarnt the industri« of Bemje Luka 
will discharge wastewater with a BOD of 6.2 toma/day by 
the year 1990. Th« figura is basad on the estimated pro- 
ductioa in 1990 and assumas good water management within 
the factories.  No measurements of the vaste loads have 

•ade, however. 

The BOD in the Vrbaa river upstream fro« Beaja Luka is 
normally 1.6 ag/1 (although variatioas frequently occur), 

2.1 .*. Sfiçuifti25_gf_t bisher inj_of_ìhe_loed 

The BOD is the Vrbaa river upstrea« fro« Bemja Lusa ia 
'   or 53 g/s at low flow. 

The total BOD fro« the city of Benja Luka aad the city 
industries is eatimeted at 12.1 • 6.2 toas/day. Th« BOD 
fra« the city is assumed to be equally distributed 
throughout 19 hours of the day. corresponding to a BOD 
of 17T f/i. 

The industrial waste load is generally discharged during 
10-16 hours per day, but it is necessary to as su«* th« 
construction of equalization tanks to permit an equal 
distribution during 2* hours per day. (It «ay ev«a be 
necessary to discharge a greater propertioa during th« 
aight). The industrial waste is calculated to 72 g/s. The 
su« of the «uni ci pal and th« city industry BOD is 2k9 g/s. 
Assuming a 90 % treatment efficiency, the discharge will 
he 25 g/s. 

It is reasonable to reserve about ¿b % of the p«rmiasibl* 
«aste load for future needs. This corresponds te 1.7 mg/1 
of BOD at low flow or 56 g/s. 

The BOD which can be discharged from the pulp «ill ia; 

231-53-25-56 • 97 g/* 

This will require a very far-reaching internal and «atermal 
treatment of the pulp «ill wastewater. 

During a limited period of tim« it might he necessary to 
us« the reserve capacity of th« river »«fer« adequate 
treatment facilities have be«« built. 

During the final stag», however, the divisi«« ef th« lem* 
should be th« following: 

Vrbes river 
«pstre em ef 

»1 g/> 

Pulp mill 
rem 
97 g/a 
(f.* tarn/«) 

Beservw 

wá 
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?.2.      ftfrUffPt «ffJÇJfW 

Xt CM li« concluded that the perai ••ibi« load should b« 
only 8.1* tons of BOD per day. A part of this load (2 tona/d) 
is occupied by the treated water fro« the viscose plant. 
Tais scans that the efficiency of the biological treatment 
Bust be higher than 85 % if all waters are taken to biolo- 
gical treatment.  If seste wast« waters are excluded, a 
higher treatment efficiency for the remaining waters must 
to obtained. 

If the waste assimilation capacity reserved for the future 
is used, a »axinu» BOD of 13*2   tons/day can he discharged 
to the river. This reserve »ay have to be used during start- 
up periods in the »ill when the vaste load generally is 
high. 

*• ftÜIOU£Stft«£*.alU* 

J.i.       f^wrs and BQD-lo»4 

to «rier to obtain a low total load on Vrfeas river it it 
necessary to treat all waste waters fro» the »ill liste« 
under 1.3. This »eans that the following approxisvate 
•mounts have to be taken to treatment. It is not possible 
to calculate any accurate figures for a »ill, where the 
mew system has not yet been built, and the calculations 
must thus be based on the approximate figures. 

Flow . MO » 
»3/d        »3/h tone/d      ag/1 

Uotts in cooking dept. 
Imtttt in washing, ta 000     1 000 H t a» 
ssaisniates, bleaching 
vmste« tte. 

Temperature 10 C 

HD % reductio»   90 I 

*•* •»latti»» of treetmeat system 

•alt mill wastes with high »00 cam ia mri»«i»l« *• tramWa 
vita biological or chemical methods er a combination of 
tola methods. 

If the BOD is ia soluble for», only low treatment efficients 
(ia the order of 20 %) CM be expected. If the BOD it prcttat 
ta tmtftadt* or mol Imi Aal form, higher efficicmcis CM be 
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A very lv(i part of the BQD fro« the «ill COMI fro« 
the «vaporation condensates. This BOD is in soluble fora. 
*YM a large part of the bleaching vaste BOD ia soluble. 

It ia therefore necessary to select a biological treat- 
•eat system. A chemical flocculation would only result in 
removal of a minor part of the BOD. Another drawback is 
that very large quantities of flocculation agents (such 
as Alu«) are needed for the bleaching wastes and that 
large amounts of sludge, difficult to dewater, are for- 
med in the chemical process. 

Biological methods have been used for pulp mill waste 
treatment for more than 15 years and several installations 
have seem built in USA, Europe and Russia. 

Biological treatment is used l'or the waste waters from 
the viscose plant in Ban ja Luna. 

Biological treatment can be done in an activated sludge 
plant or with a trickling filter. As a very high effici- 
ency is necessary, a one step treatment in a trickling 
filter is probably not sufficient. 

Two different types of installations are proposed for 
treatment of the waste waters of the viscose pulp mill in 
Banga Luka. 

The first  alternative is an activated .sludge plant and the 
second alternative is a two atep installation consisting of 
a plastic media trickling filter followed by an activated 
sludge plant. 

3.3 Tke«e>v  of  teioloeieal t 

Biological treatment utilises the same reactions which 
take place during the natural self-purification process in 
a watercourse. The organic substances which cause the pollu- 
tion are decomposed by bacteria which une the oxygen content 
of the water for oxidation. In this way, carbon dioxide and 
water are formed and new cell substance is built up. Fresh 
oxygen has to be added all the time either by oxygen uptake 
from the atmosphere or by aeration. 

The action of the bacteria is wholly dependent on their 
easyae systems which change the complicated organic pollu- 
ting material in waste water so   tant it can be taken up by 
the cells aad which, within the cells, assist in the conver- 
sion to new cell substance and orni dati en products. 
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3.*» Sedimentation of fibrea 

The bleaching wastes and the white water fron the wet part 
of the drying machine should be settled before biological 
treatment.  This can be done in one of the existing Bett- 
ung tanks. 

The waste water froa the wet debarking should also be 
settled before treatment. 

Sana traps and continuously cleaned bar screens Bust be 
installed before the settling tanks to renové coarse 
material that would affect the sludge scraping, pumping 
or dewatering. 

The dewater i ng of the fibre sludge should be done with a 
vac cu« filter. The debarking sludge can be taken to a 
thickener and then aixed with the bark, going to the bark 
press. 

3.5 Mixin«. neutralisation and detention basin 

The mixing and neutralization basin ia necessary to 
equalise varying loads and get the best possible mixing 
of acid condensates and alkaline bleaching wastes. 
Aeration cas be used for nixing. A partial stripping of 
SOo fron the acid condensate can be obtained by aeration 
before it is aixed with the other wastes. A detention 
tine of k hours is foreseen. 

Detention tine h k 
now «3/h 1000 
Volume m-- uooo 

In the mixing basin, neutralizing agenta as CaO can be 
added if necessary to a pH between 6 and 8.5. Nutrients 
(nitrogen and phosporous compounds)  also have to be added. 

J.6 Selection of loadings for single step activated sludge 
installation or combined trickling filter - activated 

3.6.1.    Activeted_sludje 

Condensates have shown a rapid reaction both in pilot 
plant investigations and in full scale installations, 
«leaching waste water reacts slower sut the nixed waste 
waters can be expected to be    amenable to biological 
treatment.   It is known, however, that hardwood wastes 
(especially fron beach) are more difficult to treat than 
softwood wastes. 
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On the basis of experience» fro« pilot plant test with 
condensates and bleaching vutu fro» th« caustic extrac- 
tion stage and full seal« treatment of condensates and 
paper mill vastes, a unit loading of 2.0 kg BOD. per «J 

and day is chosen.  If a nixed liquor suspended solids 
concentration of 7 000 mg/1 is maintained, the s lud«» 
load will toe about 0.3 »I B0D5/kg sludge,day calculated 
on total sludge. As the sludge can be expected to have 
n high ash content (about 50 % M compared to about 25 % 
in ordinary biological sludge), the sludge load of 0.3 
can be compared to a sludge load of 0.1* - 0.5 in an ordi- 
nar/ biological treatment plant. 

As the waste waters are concentrated, the amounts oxidised 
per hour should be fairly high, leading to an «spected 
efficiency of about 90 %. 

3.6.2.    ltÍS!¿ÍM-£Í¿£;E-5fi4-*£iÍÍ**Í¿-Si*¿iÍ 

The treatment efficiency in a trickling 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. JCxtraeolating from 
experience from other types of water leads to an ovorall 
BOD load of about k kg/m3,d with a recirculation factor 
of about 8 and a bed depth of 69k * (21 feet). An effi- 
ciency of at least 50 I can be expected. 

The residual BOD from the trickling filter is treated 
in an activated sludge plant with a unit loading of 
2,5 kg BOD/n3,d and an expected efficiency of 60 $. 

The overall   efficiency of the two units can thus be 
expected to be 90 %. 

3.6.3.    Sufjmarjt.of.loading 

Alt 1 Alt II 
Act. tient« Triekl. filter • net. nludg« 

Unit (volume) loading, 
kg BO0/m3,d 2.0 «#0 2,5 

3.7 m^ »Ufi «ni «art. Aerati 

After sedimentation, mixing and ee,uilisntien 5* torna of 
BOO are taken to the biologi—1 mrnrt. Witt «* 
loadings, the following aeration volwnoe are 
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Alt  I Alt II 
Act.  iludf« Trickl. filter • Act. sl*d«v- 

•00, tM/<t            ,                             58 56                             29 
Loadla« a« BOD/aJ,i                     2,0 «,0                        2,5 
Aeratimi tM* voluae m3    ,   29 000 -                    U (00 
Trieàlia* filter velua» a3 - 1*» 500 
Dettati o* tiae, h 25 10,5 

J.fa.        Gratia, —Mí—»t for the activated i lud« aait 

3.8.1.   îlK.2£-*S£ii2£ 

Tita typas of aaratiea eeuipaeat that ara the Best suitable 
far hielogical treetaeat of a pulp ai 11 vaata water ia aa 
activated sludge pleat ara surface turbia« aerators or sua- 
aorged turbias atratere with s par «er riaga for air distri- 
hutiea. 

As surface tursiee aerators are acre ecoaoaicel fraa oa«ra- 
tios coat stead poi at, this type is proposed for the alasi. 

la the plastic aedia trichliag filters the aeration is 
eetaiaed by natural v eat i let ioti (as in a eaiaaey). 

i.e.2.   Q*J|!tJ[íS»HSí5Í!á».HÍHfHáai^ 

The eaygea consuaptiea is usually calculated oa the «ally 
MO lea*. 

The total oayges coaausf tioa is calculate* fraa the 
feraale: 

0„ e »*.   JOD      • •' •  B. 
2 es a 

a'* eaygea ceasuaptioa per uait aejeuat of BOD osisi sed. 

e*o oay#ea coasuaptiea per day per uait ssaeuat of sludge 
ay oaéogesw reeeretiea. 

IOC     • total aaeuat of BOD oaidised per éay. 

6   e total aaeuat of sludge uader «oratio» (dry aatter). 

Ia order to estais a coas errati ve figaro for the aiygea 
taaeaaftio«, the follavi eg values are cl 

a*« 0,70 
•*•>  0,20 
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ft» »lung« concentration has km ui«ti UWl k«i/» 
vita M organic  content of 50 I. 

nenufacturera of MI «tors guarantee the oxygenation 
it/ under certain standard condition«( e.g. oxygen 

eatretion in the water 0 ag/1, temperature 10°C, 
atiea of clean water etc. 

If the net oxygen consumption ia «enote« vi ih 0 (Oxygen) 
nn4 the neceasnry oxygenation capacity i« calle« OC, ta* 
following equation is oUaiaens 

OC • 0 ftÜfiJ ,bsL 
c.(t> ~c.    H 

C i.«   • saturation of »xyge« at working tanfirature (2C*C) 

* 
• rati* retween the éiffueiea eon«tent« at 10 C 

an« *C C (working ten?) 

• rati* »etwee« oxygen transfer eaeffieient« ia 
vast« vater ani clean water 

e.       • t.» iJl 

r* ...» 
• • ©.TO 

UM fallaving «at« ara 

Ai« 1 Alt f 
Avt.alasf»     fri«**. • Act.«lunge 

filter 

  ag>« «4.000 -                  tf.000 
Aejawnt ef »lu«#« ia the sjrat*» kg ««200.000 «00.000 
Organi« far% M -v 100.000 * ho .000 
la* «jonjea ««naunftiea kg/é 55.000 22.000 
Orme «qrgan co—uaytioa * ag/a ~100.000 #*M.000 
Oajfaulioa capacity 

Ta« oxygénation capacity aaa to Ve f«f«li«4 Vy aerer«! aerator«. 
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3.9. 

As the «MU veter is deficient is fihospfeert**" ead 
aitreava e ni n I«I«, autrieets ant toe aéaed if ilw 
treatfteat ehall BTO«eed with the éesire« Sfee€. 

litre*«« 4 h« I fr loo M BOD 
roue     1 k| r ftr 100 kl B0D§ 

This fiVM the fellOWi»« cnsuieMlioa of autrieats. 

Act.sludge aad trical.filter « att.il«at» 

HC hft/d 56.000 

• kC/4 2-320 

» i«/4 5fto 

<«^)a mk hg/4 -u.ooo 
K3l^,léfkc/i 2.130 

3.10       flstiaoatatioa of fei ©logical slaafe fro» activated 
il 

Ilw M i if—tat i o« is «esifaed fer a surface load of 
0.7 »J/»5». This fives the folloviag task surfaces for the 
differeat altera«« ives. 

Alt 1 
Act.slwife       Trica!.filter • Att.sluAfs 

tosiga fia* a*/h      1.000 - 1.000 
•oé. tas* surface   a2 !.»»*> - l.»30 

1.12 

Xf a sludge coaceatration of 1,5 * ia setUed Sludge is 
SSUMBS aad a ai »ed li fuor ausaeaded solids ceaceatratiea 
af 7.0O0 ag/1 ia the aerstioa easia is required, the re* 
•iraaletioa ratio ia the atratiea taak aust he at least 
90 f. 

The eaouat ef escess sludge is difficult te calettiate 
there ia ae full scale e-perieaee is available. 

Certaia eesuaatioas have thus te he 
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li 

The following formal» is used. 

à 8 • ft  ' BODoa - b  • g( 

tfi sludge growth in kg/d (organic pert) 

a     • fraction of th« a*it amount of BOD that goes iato 
sludge (kg organic sludge P«r kg KD). 

•     • fraction of the uait Mount of sludge that it 
oaidiied toy endogenous respiration. 

Ta« following values for the coMtanti are chosen s 

a     • O.aO 
»     • 0,1» 

TIM sludge production in th« trickling filter is estineted 
to 2/3 of th« production in an activated sludge uait oai- 
aitiag th« san« amount of BOD. 

TIM sludge concentration in th« ncration basin han ham 
to toe 7 kgVa* with «a organic contant of 50 I. 

Alt 1 Alt 2 
Act.sludge Trickl. 

filter 
• Act.sludge 

58.000 56.000 29.000 
•'200.000 - 80.000 

100.000 - 1*0. ooc 
15.000 - 6.000 
30.000 11.000 12.000 

BOO-lead kg/4 
AMMttt of sludge ia the syst«* kg 
Organic part kg 
Sludge growth (org.) kg/d 
aiudg« growth (total) kg/d 

3.13.     Thick«*«» for H ni Mirti iHriâï 
2 

Th« thickeners ara designed for a asteria! load of »0 kgs/n d. 
Tais gives the following thickener surfaces for the different 
alternatives. 

Alt 1 Alt 2 
Act.sludge    Trickl. • Act.sludge 

filter 

Sludge flow (dry natter) ng/do 30.000 23.000 
apecTload hf/sld *0 30 
Thickener surface a* 750 T*0 
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5.1 

Tta biological sludg« should b« dewat«r«d and dun*«* or 
burnt together with wood refus«. 

Tta ¿«watering CM 1M don« in teewWr centrifugea after 
thickening. 

Alt 1 Alt 2 
Act.sludge     Trickl. • Att.alueje 

filter 

Amount of sludge (dry «tatar)     ta/*     30.000 23.000 
Amount of sludge 3 %                    »3/*       I'000 T7° 
Devatering capacity at                    , . 
20 h/d working tin«              3    % «V*            50 "*ï 
•—~ of centrifuges (20 BJ/n)    ,-3 2 • J 

of »ludi« 18 I                    a3/d           ITO "130 

Tlw different wait« waters fro» the cellulose factory itali 
be collected in a auxin« tank. At the inlet IìM ia addtd 
for neutralieatio«. For this purpose flow and pH control 
for tta difforont waste watera art needed. The water flow 
ata pH valu« shall be registrered in th« control central. 

Lis« will b« kept in a »ilo with a suitable volume, i.e. 
100 »3. 

Th« ai lo will bo equipped for a reliable doiinf function. 
Th« t«ndtrora suggest equipment and specify characteristic 
data. 

Furthermore will («fyL 80, b« addtd as vail as H3F0|» for 
supplementing th« watt? to accurato conditions for a bio- 
logical process. Th« tenderer suggest th« «quipawnt and 
d«eign. Tanks should fee suitable for keeping the cheaicals. 
Momopump« or nesibraut puspa should be used for dosage. 

To achieve an acceptable nixing, feeding and neutralisation 
of tta different wast« waters the nixing tank ahall coesi at 
of several tanta linked together. Th« fifth chantar •tall 
ta designed for us« as grit chamber. 

Air will be added at th« tank bottom. 

Tta necessary air compressor» will be placed in a aeparat« 
building. 
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In the far end of the nixing tank will a puaping station 
be placed. The punps shall be designed differently for 
alternativ 1 sod alternative 2. 

3 
Alt 1.    k punps each of 300 m /h x 5 ». 

Alt 2.    1* punps each of 300 a3/h x 12 •. 

The nixing tank shall be equipped with a length 10 n veir 
for energency use. 

5.2 Trickling filters 

For alt 2, the waste water shall be treated in trickling 
filters. 

3 
The filter volune needed is about Ik 800 a , disposed on four 
filters each with a diameter of 26,0 n and a working deepth 
of 7*0 ». 

The filter naterial will be choosen by the tenderer. The 
design is based on a plastic nedia. 

To reach an accurate hydraulic load it is necessary to 
recycle the water 8-9 tines. 

Therefore a punping station for this purpose is needed. 
At least 6 punps are needed. Each punp shall have a capa- 
city of 2000 n3/h x 12 n. 

The water fron the filter is collected in the filter botto» 
and channeled to the puaping station. 

The "excess flow" « 1000 »3/h passes on to the aeration 
basins. 

5.3 Aeration basins 

The basins for aeration will treat the vaste water either 
fro» the nixing tank (alt l) or from the trickling filters 
(alt 2). 

The basins shall be given a suitable design to ensure an 
efficient aeration of the water and a good nixing of the 
return sludge with the water. 

Fer aerntion surface aerators will probably be suitable. 

The oxygon capacity needed for alt 1 ia 100.000 kg 02/d. 
The capacity could for instance be produced by 70 surface 
aerators each with 65 kg 02/h. 
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la tit 2 UM needed capacity is «1 000 kg 0»/d, which could 
be produced by 28 surface aerators. 

TIM »«ration btiini and the settling basins can be built in 
• compact block. Each basin should hay« th« same shape. 
T0,0 x 10,0 x 5.0 a. 

Tn« tenderer ia free to offer an alternative design for the 
aeration eystea. 

?••        frrtnilBïtUffl Htm 

The water sludfe mixture fro« the aeration basins will be 
lead to two sedimentation basins, tach basis shall be 
equipped with a pump for return sludfe placed on a double 
traverse. Each pump shall have a capacity of at least 
900 »3/h i lii, A centrifugal pump with a Vemco wheel 
would be suitable for return sludge pumping. 

For the excess sludge is needed at least k punps. The capa- 
city shall be 20-100 «3/h x 10 m. 

Moaopumpa 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. 

5.5 Slud||e thickeners 

The excess sludge will 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- 
face* and the outlet in the bottom. 

For an efficient thickening process a slow speed mixer is 
needed. 

The overflow veirs for water will be placed at the peri* 
pmary. 

5.6 Sludaa dewaterina- system 

Sludge from the thickeners will be dewatered with i.e. 
decantar centrifuges. Hereby the sludge will increase its 
concentration of dry solids from 3 t to at least Id I. 

~l 
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For this purpose a dewatering capacity of Uo-50 i /h ii 
needed. 

The capacity is proposed to be desposea aa follows: 
•a 

3 centrifuges on each 16-20 a /h with 20 h operating time/d. 
For feeding the centrifugea, monopumps shall be used with 
a variable capacity of 5-25 m3/h. k pumps are needed to 
ensure a continous process. 

3 
For polyelectrolyte dosage a tank of 200 m    is needed. A 
special roo« for handling and keeping these cheaicals is 
needed. 

Dosage pumps for the chemicals shall be aonopuaps. The 
capacity ¿hould be suggested by the tenderer. 

For transportation of devatered sludge a syst«a of 
conveyor belts or screws is suitable. The transportation 
capacity shall exceed 15 a3/h. 

5-T  fJFÍM »m?w 

The different vaste waters to be treated shall be led 
separati/ from the different departments to a sewer leading 
to the mixing tank. The waste waters must be separated from 
fibers before they are discharged into the sewer 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 a/see and not be less than 0,6 m/s. 

Equipment for measuring the different flows before the water 
is led into the mixing tank shall be installed. 

5.6   General construction criterias 

All the basins shall be built of waterproof concrete. The 
mixing tank shall be treated against corrosion. 

The level of the treatment plant shall be proposed by the 
tenderers. The KHL in the river Urbes is •153,00. 
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16 ~l 
Automation 

The plant »hall have an »utewatic equipment that »ake» it 
poa.ible te control the whole proce.s from th« control 
central. The different parts of the procce» ehall te 
controlled by different parameter» »uch a»: 

Um, do»« will follow the pH value in the first »ixing 
chamber. 

TIM dose of phoaphour» acid and anaoniaBulphate will be 
proportional to the wa»t« water flow. 

The waete water pump» will »tart and »top for **"•"»* 
levels in the mixing tank.  The air compresor» for the 
•ixing tank will »witch at certain tiee intervalli. Th« 
surface aerator» can be equipped for two different 
capacities and change capacity accordine to the oxygen 
level. 

The »ludjte j»ping fro» the sedimentation ba»in» »hall be 
Se fíetueni in the inlet half of the U.in. and l«a» 
frequent in the outlet half of the beains. 

The »ludge pumping will work continously. The exce.» »ludge 
pv»p» vili al.o work continou.ly. The capacity »hall be 
changed from the control central. 

The «ludge d«watering «yste» »hall operate without a con- 
tinous «anual control. 

*•      2Hsn&eisiisUse.si:«Bi 
I» thia report arc given the batic osta for the treatment 
SaÍf1.thty are know» at pre.ent. The« »re to b« regar- 
StTl. general condition, for d.»if» and operating «riteria. 

In chaster 5. »or« »p«cific technical and operating 
viUriM Ire formulated. Before an international tendering 
can take place the ba.ic data nu»t be confirmed and related 
t« the actual condition* in the enlarged pulp »ill. 

for the tendering it i» »ugge.ted that "condition» of 
contract for work» of civil «sincerine construction 
»«cood edition i» u»ed in pertinent part». 
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