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SYNOPSIS 

Introduction: 

The United Nation Development Programme (UNDP) in response to a request from the Ministry 

of Textiles, Government of India has approved the project DG/IND/92/316 

- JUTE FOR INTERNATIONAL QUALITY SPECIALITY PULP -

as a part of the National Jute Programme. The implementing Agency is the Ministry of Textiles 

through the Central Pulp and Paper Institute (CPPRI), Saharanpur, in collaboration with the ITC 

Ltd. - Tribeni Tissue Division ITTD), Calcutta. 

UNIDO as cooperating Agency for the project engaged IMPCO-VOEST-ALPINE Pulping 

Technologies GmbH (IVA), Linz, Austria, as contractor, to provide services and perform the 

work for Phase II as described in the terms of reference for the subcontract envisaged by the 

project. 

Prebasic engineering concept for retrofitting the existing mill 

Scope of Work 

• To carry out a detailed mill study and mill inventory in cooperation with mill personnel. 

• To prepare a pre-basic engineering study to retrofitting the mill including the following 

chapters: 

Preliminary process design including: process descriptions, material balance, 

process flow diagrams. 

Preliminary plant design including: mill lay out, mechanical design criteria, 

instrument design criteria, project time schedule, list of potential suppliers; 

equipment list (imported and locally manufactured) plant lay out. 

Investment cost estimation 

Basic figures for calculation of operating cost. 

The services and work of IVA was carried out under the contract No. 94/028, Project 

DG/IND/92/316 in collaboration with CPPRI and ITC Ltd. 
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Objective of the Project: 

The objective of the project is 

1. to produce jute pulp of international standard which can be used as long fibre speciality 

pulp such as pulp produced from hemp, flax etc. 

This includes to use an environmental friendly bleaching sequence and adding screening 

and cleaning equipment to remove impurities like bark, dirt, plastics, etc. 

2. Increase the capacity of the plant by using the 8 existing digester 

Based on laboratory test and mill trials it was decided 

adding new cleaning equipment 

adding oxygen delignification and 

selecting a TCF bleaching sequence A-EOP-P 

Whereby modifications in digesting, screening and washing will be done in one stage (Stage 1 ). 

After commissing the next stage (Stage 2) - changing the bleaching sequence - will be done. 

As the space available is very limited, it has been decided to use the existing fibre line building, 

subsequently it will be necessary to break parts of the building and to remove existing equipment. 

As shown in detail in item 8 the production cost per ton of BDMT of bleached pulp depends 

heavily from price of purchased jute. For this reason two different cases are shown. 

Case A: For a jute price of Ind. Rs. 14.000,-- the operating cost will 

be 36.594,-- Ind. Rs. 

Case B: For a jute price of Ind. Rs. 7 .000,-- the operating cost 

will be 23.216,-- Ind. Rs. 

As shown in detail in item 9 the overall investment cost for the retrofitting phase will be 

176,5 Million Indian Rs. 
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1. INTRODUCTION 

The United Nation Development Programme (UNDP) in response to a request from 

the Ministry of Textiles, Government of India has approved the project 

DG/IND/92/316 

- JUTE FOR INTERNATIONAL QUALITY SPECIALITY PULP -

as a part of the National Jute Programme. The implementing Agency is the Ministry 

of Textiles through the Central Pulp and Paper Institute (CPPRI), Saharanpur, in 

collaboration with the ITC Ltd. - Tribeni Tissue Division ITTD), Calcutta. 

UNIDO as cooperating Agency for the project engaged IMPCO-VOEST-ALPINE 

Pulping Technologies GmbH (IVA), Linz, Austria, as contractor, to provide services 

and perform the work for Phase II as described in the terms of reference for the 

subcontract envisaged by the project 

Prebasic engineering concept for retrofitting the existing mill. 

Scope of Work 

• To carry out a detailed mill study and mill inventory in cooperation with mill 

personnel. 

• To prepare a pre-basic engineering study to retrofitting the mill including the 

following chapters: 

Preliminary process design including: process descriptions, material 

balance, process flow diagrams. 

Preliminary plant design including: mill lay out, mechanical design criteria, 

instrument design criteria, project time schedule, list of potential suppliers; 

equipment list (imported and locally manufactured) plant lay out. 

Investment cost estimation 

Basic figures for calculation of operating cost. 

The services and work of IVA was carried out under the contract No. 94/028, 

Project DWG./IND.92/316 in collaboration with CPPRI and ITC Ltd. 
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2. OBJECTIVE OF THE PROJECT 

The objective of the project is to produce jute pulp of international standard which 

can be used as long fibre speciality pulp such as pulp produced from hemp, flax etc. 

In addition TRIBENI will increase its pulping capacity from 14.000TPA to 24.000 

TPA by using further 90.000 bales of jute. 

The following problems are being encountered in increasing the content of jute pulp 

in various grades of paper and extending its use to more varieties of speciality 

papers. 

+ Removal of internal and external contraries like bark, dirt, plastics, rubber 

pieces and other trash material from the pulp produced out of jute during the 

manufacturing process. 

+ Low brightness of bleached pulp if high physical properties of pulp are required, 

partly due to morphological characteristics of the material and partly due to 

entrapped dirt. 

+ Stiffness of fibre due to pulping process and fibre characteristics. The fibre 

needs to be softened. 

Table A summmarizes the target bleached pulp quality which should be achieved. 

Based on the problems mentioned extensive cooking and bleaching laboratory and 

mill trials has been undertaken, which are summarized in the Final Report Phase 1. 

Based on these tests the TCF - sequence 0 - A - EOP - P has been selected by 

ITC. Table B summarizes the physical properties which has been achieved in the 

tests. As it can be seen the brightness level for 0-A-EOP-P is lower than the 

originally desired, however due to the coming new environmental regulation within 

the next years the market should pay a premium price for these TCF quality. 
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TABLE A: General Targets for Bleached Pulp Quality 

1 2 3 
Existing (actual cond.) Desired (intermediate) Desired (Final) 
(actual cond.) Intermediate Final 

Bleachinq sequence CEH CEoH CEH CEoH 

Viscosity cP 15-25 15-25 15-25 15·25 15-25 

Briahtness % Elreoho 73-77 77-79 78-80 82-84 88+ 

Dirt count mm2/m2 250 250 10 10 5 

Breakino lenoth (30°SR) m• 8.200 8.200 9.000 9.000 9.000+ 

Fibre lenath mm 1.56 1.56 1.60 1.60 1.60+ 

Coarseness mq/1 00 m 11.4 11.4 10.5 10.5 10.5 

Fibre strenath Index Nm/a 114 114 120+ 120+ 130+ 

Slenderness factor 13.7 13.7 16+ 16+ 17+ 
100 x WAFUcoarseness 

Kappa no. after cookina 15 15 13±2 13± 2 13±2 

* Based on Valley beating equipment, bone dry 

During the execution of the project Phase 1 it has been decided to modify the 

brightness and the breaking length to the ISO standard. The new values are: 

Brightness% Elrepho: 88+ 

Brightness% ISO (relative): 88+ 

Brightness % ISO (absolute): 86+ 

Breaking length (30° SR) m: 6.700+ (based on PFl/Rapid Koethen analysis air dry) 

,- TABLE B: New Bleaching Sequence: 0-A-EOP-P 
t_ 

Bleaching seauence Reached Taraet 

Viscosity ml/a 650-850 600- 800 

Briqhtness % ISO absolute 81 - 83 82-83 

Briohtness % ISO relative 83 -85 84-85 

Breakinq lenqth (50°SR) km 6,8 - 6,9 6,7 

Coarseness mo 0,11 -0,12 0,105 

Slenderness factor 

100 x WAFUcoarseness 12 - 15 16,0 

Remark: lnspite of the final brightness being lower (82 - 84 % Elrepho) than the 

target (88 % Elrepho) the sequence 0 - A - EOP - P was selected as a 

(~ better option of TCF regarding fibre strength. This is an anticipitation 

that future market would demand for environmental friendly TCF pulp. 

Final Report - Phase II Page a 
p:\kreindlltribenilfinallfinal2DR.doc 



UNIDO I CPPRI I TRIBENI IVA 

3. EXISTING PROCESS 

TRIBENI Tissues is making pulp in the conventional kraft pulping process. The 

details of pulping conditions is given in the Table I. After the jute fibre is cooked in 

the rotary digester, the pulp is dumped to a pit where a part of the black liquor is 

drained off. This unwashed pulp is conveyed to breaker washer either by belt 

conveyor or by bucket conveyor. Fibre separation and washing take place in the 

breaker washer. The semi-washed pulp is then washed further in drum 

washer/brown stock washers. Washed pulp goes for bleaching. 

The details of black liquor analysis is given in the Table II. There is no chemical 

recovery at present. TRIBENI Tissues is in search for a suitable recovery system. 

The unbleached pulp is bleached either by CEH or CEpH sequence. The details of 

bleaching conditions are listed in Table Ill. The pulp is cooked to a Kappa Number 

of 15 - 16 and bleached to a brightness of 74 - 76 % Elrepho with CEH sequence at 

a viscosity of 16 to 18 cps. With CEpH sequence the pulp brightness was 77 - 78 % 

Elrepho at a viscosity of 22 - 25 cps in open chest. 

Subsequent to December 1996 with the use of better jute (TD 5 - Top) and 

conducting Ep-stage in the tower at higher consistency (within 10 %) and at a 

higher temperature (60 °C) the pulp brightness coutd be increased to 79 - 80 % 

El rep ho. 

In addition a proximate analysis of the used jute bast fibre is shown in Table IV. 
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!'f 

TABLE I: {EXISTING) COOKING PARAMETER 

Equipment 

Type/Number Spherical rotary/8 

Material of Construction M.S. 

Diameter m 4.3 

Volume m3 40 

Heating Bare steam 

Cooking charge Earlier Condition Actual Condition 
from Nov. 96 

Fibre (Jute Cuttings) tonnes 6.5 to 7.2 6.5 to 7.2 

Na OH (as such) % 12.5 11.75 

(as Na
2
0) % 9.7 9.1 

Na
2
S (as such) % 2.0 2.0 

(as Na
2
0) % 1.6 1.6 

Effective alkali (as Na
2
0) % 10.5 9.9 

Sulphidity (as Na
2
0) % 14.1 15.0 

Material: Liquor {start) ratio 1 : 2 1 : 2 

Cooking condition 

r Steam pressure psi 50 56 

Time hr 

to 20 psi (air blow) 0.75 0.79 
to 50 psi (air blow) 1.25 1.25 (to 56 psi) 
at 50 psi 9.00 9.50 (at 56 psi) 

Total cycle time hr 19 - 20 19 -20 

Steam t.p.t.p. 2.5 2.5 

Unbleached Jute Pulp 

Kappa No. 13 to 15 12 to 14 

Viscosity cp 60 to 80 60 to 80 

Ash % 2.0 to 2.5 2.0 to 2.5 
r 

* Changes in cooking chemicals addition were due to changing to a better quality 

jute (TD5 Top), that means bark content is reduced from 1 O % to within 1 %). 
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TABLE II: RAW BLACK LIQUOR ANALYSIS 

Based on the following analysis, received from ITC Tribeni on December 16, 1996, 

IVA give recommendations for a suitable chemical recovery system as described in 

the Annex 1 O of this report. 

%w/w Black Liquor First Wash 

pH - 11,7 11,3 

Total Solids %w/w 16,0 12,8 

- do - %w/w 17,2 13,5 

Suspended Solids %w/w 0,007 0,012 

Active Alkali, Na20 aol 3,3 2,6 

Total Alkali, Na20 aol 35,6 32,5 

lnon:ianics as NaOH %w/w 30,1 34,2 

Oraanics %w/w 69,9 65,8 

Silica %w/w 0,55 0,91 

Inerts %w/w Nil Nil 

Chlorides %w/w Nil Nil 

Sulphur %w/w 1,30 1,70 

Carbon %w/w 39,6 37,9 

Hydroaen %w/w 4,0 4,3 

Nitroaen %w/w 2,2 1,8 

Oxvaen (by difference) %w/w 36,4 35,0 

Calorific value cals/Qm 3507 3420 

Viscosity Results 

Viscosity in CPS at various Temperature 

Black Liquor Sample First Wash . 
Solid% w/w at 60 °C at 90 °C at 60 °C at 90 °C 

Oriainal Too low Too low Too low Too low 

45 21,3 8,5 8,0 6,5 

60 436 50 126 46 
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TABLE Ill: EXISTING BLEACHING CONDITIONS 

Sequence Consistency pH Av.Cl2 NaOH 

O/o % % 

C (open chest) 4.0 - 5.0 4.0 2.4 -
C (retention vessel)* 3.5 4.0 2.5-3.0 -

E 4.0 11.0 - 1.5 

EP 4.0 11.0 - 1.5 

EP(after Dec. 96) 10 11.0 - 1.5 

H 4.0 9.0 2.0-3.0 -
* Retention vessel in regular operation since December 1996 

Total time - cycle: 10 - 11 hours/ batch 

Bleached Jute Pulp 

Bleaching Sequence C-E-H 

IVA 

Other chemicals. Time Temp. 

% hr oc 
- 0.50 room 

- 0.50 room 

- 0.75 room 

0.5 (H202) 1.50 38-40 

0.5 (H202) 1.5 60 

0.1 (Sulfamic acid) 1.50 room 

C-EP-H 

Briahtness % Elrepho 75.0 (73.0 - 76.0) 77.0 (76.5 - 78.5)** 

Viscosity co 25 (20 - 27) 24 (20 - 27) 

Dirt mm2/m2 200 - 250 200 - 250 

Dirt *** mm2/m2 100 - 150*** 100 - 150*** 
** After December 1996 79 - 80 % Elrepho 

*** Dirt content reduced due to better raw material (TD5 Top) 

TABLE IV: PROXIMATE ANALYSIS OF JUTE BAST FIBRE 

Se.No. Property Unit . Bast Fibre Bast Fibre 

(B'Desh) 

Lower Top Whole Whole 

1. Moisture (%) 7,7 6,8 9,1 10,7 

2. Ash (%) 1,7 0,6 0,3 1,6 

3. Water Sol (%) 0,5 0,5 0,6 0,4 

4. Alkali Sol (%) 15,5 10,7 14,5 15,6 

5. Lianin (%) 13,8 - 11,8 19,3 

6. Holocellulose (%) 88,0 90,2 90,0 
Data received from CPPRI 

Enclosure: Existing System Simplified flow diagram (11 sheets) 
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TRIBENI EXISTING SYSTEM 
DIGESTING FLOW DIAGRAM 

BLACK 
LIQUOR 

BUCKET CONVEYOR 
TO BREAKER No. 1-8 

m:ppt\lmpco\IVA\ Nonwood \Flowsheet\ Tribexis 001 R01 1997-10-02 

BELO/TcoRPORA TJON 

RAW MATERIAL 

t 

~ DIGESTER 
.,, EACH 40m3 

~ DIGESTER 
T PIT 

BELT CONVEYOR 

TO BREAKER No.9-12 ----
--....... 



TRIBENI EXISTING SYSTEM 
BREAKERS FLOW DIAGRAM 

1 

BELO/TcoRPORA TJON 
·.·~.~~:::::~~~~~;~::::::~:r.gw~~;~mj~]lJ~~liill 

CAPACITY 500 kg/3h 

4 PIECES IN OPERATION 
PARALLEL 

BLEACHER No. 1 I--____.. 
BLEACHER No. 4 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 002 R01 1997-10-02 



TRIBENI EXISTING SYSTEM 
BROWN STOCK SCREENING 

OR BLEACHER No.1 

I actual cons.2,2 % 
design cons. 4,0%: 

COLLECTING I TANK 
CHEST No. 2 

BELO/TcoRPORA TION 

ACCEPT TO DUMP CHEST 

Capacity = 50 MTD 
Slots 0,2 mm 
_!Jew0,3 mm 
··r.~ 

·~ 

Slots 0,22 mm 
new holes 1,0 mm 

y 

y I I ~ PULP TO CLEANER SYSTEM • 

PULP FROM CLEANER SYSTEM 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 003 R01 1997-10-02 



TRIBENI EXISTING SYSTEM 
CLEANER INSTALLATION 

BELO/TcoRPORA TION 

PULP TO BROWN STOCK WASHER 

PULP FROM 
COLLECTING CHEST No. 2 

cons. 1,0 % 

Only 7 pieces installed and 
6 are in operation 
DIAMETER =200 mm 

PULP TO 
COLLECTING CHEST No. 2 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 004 R01 1997-10-02 

CLEANER 
REJECT TANK 

REJECT 
TANK 



TRIBENI EXISTING SYSTEM 
BROWNSTOCK WASHER AND HD STORAGE 

PULP FROM CLEANER ----cons. 0,8 % 

FILTRATE 
TANK 

FILTRATE FOR 
DILUTION 

Washer Size = 8 'x 8, 
cons. 10-12 % 

HD 
UNBLEACHED 

,4''''~:,~·~~~:i,,,~,i,;;;ibi;,,t,.T\ STORAGE 

TOWER 

110 m3 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 005 R01 1997·10·02 

BELO/TcoRPORA TJON 

110 m3 

PULP TO 
CHLORINATION 



TRIBENI EXISTING SYSTEM 
BLEACH PLANT C - STAGE, LINE 1 

PULP FOM 
HD TOWER 

CHLORINATION 
TOWERS 

BELO/TcoRPORA TtON 

CAPACITY MAX. 3MT/H = 72 MTD 

CHLORINE WASHER 

NaOH 

WATER 

800 I/min 
cons. 4 % 

TOTAL VOLUME 

CH LORIN 
WATER 

600l/min CHLORINE 
,. ;., ... , MIXER 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 006 R01 1997-10-02 

,,,., ............ ·.··• 11 m3 

y 
FILTRATE 

TANK 

cons. 4 % 

PULP TO 
BLEACHER 
(E&H-STAGE) 



TRIBENI EXISTING SYSTEM 
BLEACH PLANTE - STAGE , LINE 1 

PULP FROM CHLORINE WASHER 

cons. 4 % 

5 6 . • • 
~ 
I~ _~ ___ I ~ 

1,88 t/batch 2,82 t/batch 

• 7 

~ 
2,82 t/batch 

BLEACHER 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 007 R01 1997-10-02 

BELO/TcoRPORA TtON 
,,, • "'""""'""'"-'"""'lm'"""'""iii!mH~IEllEllllli91 

• 8 
~ 
1~ '-/I 

2,82 t/batch 



TRIBENI EXISTING SYSTEM 
BLEACH PLANT H - STAGE, LINE 1 

HYPO CHLORITE SOLUTION 

5 6 8 

1,88 Vbatch 2,82 Vbatch 2,82 Vbatch 2,82 Vbatch 

cons. 4 % 

COLLECTING 
CHEST 

BLEACHER 

SCREW PRESS 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 008 R01 1997-10-02 

BELO/TcoRPORA TtON 

cons. 10-12 % 

110 m3 

PULP TO 
STOCK PREPARATION 



TRIBENI EXISTING SYSTEM 
BLEACH PLANT C - STAGE, LINE 2 

PULP FOM 
HD TOWER 

CHLORINATION 
TOWERS 

BELO/TcoRPORA TION 

CAPACITY MAX. 2MT/H = 48 MTD 

CHLORINE WASHER 

Na OH 

TOTAL VOLUME 
cons. 4 % 

CH LORIN 
WATER 

CHLORINE 
•······ ·· ·• MIXER 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 009 R01 1997-10-02 

···"·· .............. 9 m3 
< .; 

y 
FILTRATE 

TANK 

cons. 4% 

HEATER MIXE 
(EP-STAGE) 



TRIBENI EXISTING SYSTEM 
BLEACH PLANT Ep - STAGE , LINE 2 

PULP FROM CHLORINE WASHER 

INCLINED CONVEYOR HEATER 
,.n .. Un•···· MIXER 

1A 

II II, 

1, 88 t/batch 1 , 88 t/batch 1, 88 t/batch 

BLEACHER 

m:ppt\lmpco\IVA\ Nonwood \ Flowsheet\ Tribexis 010 R01 1997-10-02 

BELO/TcoRPORA TJON 
:;:::; ifljjimi!ill!!!llWll>iii1fo1g~M1ilf 

H202 
STEAM 

EXTENTION 
TOWER 
TOWER Nos 



TRIBENI EXISTING SYSTEM 
BLEACH PLANT H - STAGE, LINE 2 

HYPO CHLORITE SOLUTION 

3 

1,88 t/batch 1,88 t/batch 1,88 t/batch 

BLEACHER 

m:ppt\lmpco\IVA\ Nonwood\ Flowsheet\ Tribexis 011 R01 1997-10-02 

BELO/TcoRPORA TtON 
"""''"'"'•ilm"IDM•••!ll!il\1\!:l'1!i!l!!illl!l!lilil!ijil!Jli1l•11 

110 m3 

PULP TO 
STOCK PREPARATION 
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4. RETROFITTING CONCEPT 

General 

To increase the capacity to 24 - 25.000 tpy (assuming 350 working days) and to 

obtain an international acceptable jute pulp quality following modifications based 

on laboratory and mill tests should be implemented. 

For better utilization of the mill during executing the rerofitting it has been 

decided to divide the retrofitting into two stages: 

Stage 1 A: Implementation of new cooking process and changing to the blow 

system. 

Stage 1 B: Implementation of new washing, screening and cleaning 

Stage 2: Implementation of new oxygen delignification and bleaching 

4.1 Capacity 

Based on the available 8 spherical digesters each having 40 m3 volume the new 

capacity for unbleached pulp will be 

75 ADMTD (= 67,5 BDMTD) 

For the final bleached pulp the capacity will be 

70 ADMTD (= 63 BDMTD) 

4.2 Process 

4.2.1 Digesting 

Cooking process should be changed to Kraft-AO process. 

In addition with 

+ Changing the digester lid to a quick opening device 

+ Installation of a blow system instead of dumping the pulp into the pits 
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• Using medium pressure steam and therefore increasing temperature 

the cooking cycle time can be reduced to 600 min (including spare time}. 

4.2.2 Washing, Screening and Cleaning 

To reduce the bark content and dirt count as well as to remove as much sand as 

possible a 3-stage screening combined with a 3-stage cleaning in the accept line 

and an additional cleaning system in the reject line are foreseen. 

4.2.3 Oxygen Delignification and Bleaching 

To be prepared for the future the new bleaching sequence will be 0-A-EOP-P 

with a brightness level of 82 - 84 %. 

4.3 Location 

For selecting the location for the new process equipment it has been considered 

that the existing operation should not be disturbed as far as possible. 

There were the possibilities to install the equipment: 

1. In the area of the overhead tank 

2. In the area of the carpentry shop 

3. In the area of the existing building 

Finally after evaluating the various options and their impact on overall cost and 

existing operation it was decided by ITC to go for option 3. 

4.3.1 Blowtank and Heat Recovery 

For the new blowtank and heat recovery system the area of breaker 5 and 6 are 

foreseen. The necessary breaking of equipment and building will be done. 
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4.3.2 Washing, Screening and Cleaning 

For installing this system the area of bleachers 6, 7, 8 and ClrTowers will be 

foreseen. The necessary breaking of the equipment and building will be done. 

After installation and comissioning of this part breaker area 9 - 12 is available for 

the bleaching. 

4.3.3 Oxygen Delignification and Bleaching 

Will be located in the area of breakers 9 - 12. 

The necessary breaking of equipment and building will be done. 

4.4 Implementation 

As mentioned before the implementation should be done not to disturb the 

production as far as possible. For this reason the retrofitting has to be divided 

into two stages: 

Stage 1 A: Digester house modifications 

Implementation Effect on production area 

Implementation of Kraft-AO process and No interruption of production 

increasing steam pressure and 

temperature 

New blowtank and heat recovery system BreakinQ of breaker 5 and 6 

Digester 5,6,7,8 connected to new Digester 1,2,3,4, still in operation with 

blowtank breakers 1 - 4 and 7,8. 

Achievable capacity 28,8 t/d 
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Stage 1 8: Installation of new screening, cleaning and washing 

I molementation Effect on production area 

Breaking building in area bleacher 6 - 8 During this period all available 

bleachers 1A,1,2,3,4 and 5 having a 

capacity of 2t/10 h or 2t/12 h (if 

peroxide is not used) shall be used 

Civil works and installation of equipment for No effect 

screeninq, cleaninq and washinq 

Diaesters 1,2,3,4 connected to new blow tank No effect 

For proper operation of the system after finalising this stage, pulp from the MC 

pump will be pumped to HD storage towers 4 and 5 each with a volume 11 O m3 , 

that means a storage capacity of approx. 17 t pulp at a consistency of 8 % will be 

available. 

As informed by ITC for storage a maximum of 8 % consistency is allowed for proper 

operation of the chlorination stage. 

For further storage after the bleachers HD Tower number 6 (110 m3) and all 

three collecting chests (each with 75 m3 ) will have a storage capacity at 4 % 

consistency of approx. 13 t pulp. This gives enough room for operational 

fluctuations. 

It shall be noted that due to the small capacity of the existing bleachers the 

maximum capacity of the mill will be 28,8 t/d. Therefore to reach the desired final 

capacity 70 ADMT/Day the new bleaching Stage 2 should be implemented as 

soon as possible. 
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Stage 2: Installation of the new oxygen delignification and bleaching 

Implementation Effect on production area 

Breaking building in area breaker 9 - 12 During this period all available bleachers 

1A,1,2,3,4 arid 5 are still in operation 

Civil works and installation of equipment No effect on operation. 

for oxvqen deliqnification and bleachinq 
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5. DESCRIPTION OF RETROFITTING CONCEPT 

5.1 Process Design and Description 

5.1.1 Digesting 

5.1.1.1 Process Description/Technical Data 

The jute cutting is fed manually into the spherical digesters. Cooking is done by 

using the Kraft-AO-process. After closing the lid cooking liquor is added 

according to the weight of the jute. 

Cooking is done with following cycle: 

Jute filling 60min 

Lid tightening 15 min 

Chemical charging 60 min 

Rotation 30 min 

Preheating 90 min 

Digesting at temperature 180 min 

Connecting blow line 15 min 

Blowing 15 min 

Lid opening 15 min 

Net time 480 min 

Spare time 120 min 

Total cooking cycle 600 min 

After digestion the blow line is connected to the digester and then the pulp is 

blown out into the top dome of the blow tank. The blowtank has a capacity of 

120 m3 , that means enough storing time for two digester blows. In the bottom 

zone the pulp will be mixed and diluted and pumped to the washing section. 
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For heat recovery there is a two stage condensing I heating system installed. 

Vapors from blow tank are condensed in a direct condenser with circulated 

condensate. The condensate heats fresh water in the indirect heat exchanger to 

approx. 70°C and cools the circulated condensate to 70°C. 

Contaminated excess water from the condensate tank is led to the effluent 

treatment plant or to the cooking chemical preparation. 

Technical Data: 

Pulp production 

Cooking temperature 

Digester yield 

Digesting process: 

A.A. charge per BDMT jute 

Cooking liquor cone. as Na20 

Sulphidity 

Antraquinone 

Liquor ratio in digester (excl. steam) 

MP steam pressure (in line) 

MP steam temperature 

5.1.1.2 Modifications at Mill 

Existing Digesters 

BDMTD 

oc 

% 

g/I A.A. 

O/o 

% on SD Jute 

tit 

bar (g) 

cc 

67,5 

160 - 165 

62 

Kraft - AO 

12 -14 

365 

20 max. 

0,05 

3.5 

12 

200 

Lid: Due to the long closing and opening time for the lid, which has to be bolted 

with the digester, a new type with quick opening mechanism shall be foreseen. 
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Blowing: 

In the existing installation after cooking the pulp is discharged into a pit and sub-

sequently put manually onto conveyors. By means of two different conveying 

systems the pulp finally is transported to the breakers. To reduce this discharging 

time and also to open the pulp fibres a blowing system consisting of new outlet 

design blow valves, blow lines and a blow tank shall be foreseen. 

The outlet flange and blow valve size are 6" (150 mm). The blow pipe size should 

have a diameter of 8" (200 mm). 

Cooking Liquor charging: 

To reduce charging time the existing pump should be replaced by a bigger one. 

For the suggested modification on the spherical digester see mechanical 

standard section drawing No. ITC.ZF13.M01/ZAM-2001 E. 

5.1.2 Washing, Screening & Cleaning 

5.1.2.1 Process Description/Technical Data 

The purpose of the brown stock washing is to wash out the pulp from the used 

cooking chemicals and dissolved organic material at minimal water consumption. 

The black liquor from the first filter is collected and pumped to the chemical 

recovery system. 

The brown stock is pumped from the blow tank via a sand separating cyclones 

through a single washing line, where displacement washing takes place in a 

counter current flow system comprising of three vacuum washers. The third 

washer is installed after the screening system and operate as thickener I washer. 

Each washer has its own filtrate tank, enabling the filtrate from each washing 

stage to be kept segregated for individual reuse. The first tank is fitted with a 

foam breaker. 
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Filtrate from the first washer is injected, into the blow tank for dilution and at the 

stock entry to the washing line. Excess liquor is filtered by a black liquor filter 

before flowing to the recovery plant. Fibres removed by this filter are returned to 

the 1st stage washer inlet. The filtrate from the second and third washers is, in 

each case, used as the washing medium for the proceeding stage and for 

dilution in the intermediate repulpers. In the third stage washing filtrate from 

0
2
-delignification and I or hot water are used. 

Screening and Cleaning Plant 

The purpose of the screening and cleaning is to remove undigested fibrous 

material, shives and foreign materials, and other impurities, especially bark. 

The pre-washed pulp, collected in the brown stock HD-tower, is diluted, mixed 

and pumped to the primary centrifugal screen. Screening by size will take place 

in the two-stage screening. Accepted pulp is fed to a stock chest, diluted and 

pumped to a three stage centricleaner unit in which classification is not made by 

size but by weight which means that mainly heavy particles like sand, knots, etc. 

are sorted out. 

Accept from first centricleaner stage is brought to the third washer where it will 

be washed and thickened to approx. 12 % consistency. The third washer 

consists of 2 vacuum filters one as prethickener and the other one as washer. 

From there the stock is transferred to the oxygen delignification system. 

Rejects from the first pressure screen are screened once more in the secondary 

stage. Accepts from the secondary screen are brought back to the inlet of 

primary screen, the rejects will be pumped through a sand separating unit to a 

vibrating screen. Rejects from the vibrating screen will be discharged and 

accepted fibre will flow back to the secondary screen. 

The reason for installing the sand separating unit is to reduce the sand content in 

the recirculated fibers to avoid accumulation of fine sand in the system. 

The filtrate of the third brown stock washer is pumped and used in the second 

brown stock washer as wash water. 

The third washer uses filtrate from the 0 2-delignification or alternatively hot 

water. 
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Technical Data: 

Screening and cleaning losses %, max. 2.0 

Consistency after thickener % 12 

(third brown stock washer) 

Dilution factor tit 3.0 

5.1.2.1 Modifications at Mill 

The new screening, and cleaning and the third washer/thickener will be located in 

the area bleachers 6, 7, 8 and Cl2-Towers. The necessary breaking of the 

equipment and building will be done. The existing chlorine washer will be used as 

first washer. For connecting the first washer with the second existing washer the 

existing chlorine washer needs to be lifted by approx. 1 m. Connection between 

both filters will be done by a pipe with inline pump. (A typical pump for this 

purpose is shown in Article 6.2.) Using this pump eliminates the use of an inter-

mediate chest before pumping to the next washer. 

For the existing HD towers two will be further used as storage towers between 

second washer and screening. The advantage of this arrangement is to use the 

existing filters without to much modifications and/or relocations and to have some 

storage area in case there is an upset in the screening room. Therefore it is not 

necessary to shut down the digester area. 

The third HD towers should be used as black liquor filtrate tank for the first 

washer. As the place in this area is very limited another filtrate can not be 

accomodated. 
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5.1.3 Oxygen Delignification & Bleaching 

5.1.3.1 Process Description/Technical Data 

The technical concept of oxygen delignification and post oxygen washing is 

made in order to combine the advantage of oxygen delignification with the effect 

of counter-current washing. 

Advantages of proposed system are as follows: 

• Selective delignification to lower Kappa number 

• Elimination of chlorinated organic compounds formed in bleach plant 

• Utilization of the heat value of dissolved organic solids from the oxygen 

stage with simultaneous recovery of inorganic chemicals used in oxygen 

bleaching 

• Reduction of the effluent load 

Screened pulp from the third brown stock washer, drops into the stand pipe of 

the MC-pump and is pumped via oxygen mixer to the bottom of the oxygen 

reactor. Low pressure steam is uniformly distributed in the stand pipe to reach 

nearly the reaction temperature at approx. 85 °c. 

In the pipe line between the MC pump and oxygen mixer the pulp is heated to 

95°C with medium pressure steam and mixed with caustic soda and oxygen gas 

in the oxygen mixer. 

In the oxygen reactor, having 10 -12 % inlet consistency, 60 min. retention time 

and 4 bar (g) of discharge pressure, the pulp is performed to delignification with 

oxygen. 

The pulp is blown from the oxygen reactor to a blow tank, diluted and fed to the 

first post oxygen wash filter. As wash water filtrate from the second post oxygen 

wash filter is used. Pulp from the first wash filter is diluted, mixed and transfered 

to the second wash filter by an intermediate repulper. 

The washed and dewatered pulp from the second post oxygen wash filter drops, 

after adding of H2S04 to the repulper, directly into the A-tower of the bleaching 

plant. 
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Design Criteria 

Consistency 

The pulp fiber matrix formed in a consistency range of 11 - 14 % has been found 

to be optimal for retaining gas bubbles and maintaining plug flow. At 

consistencies below 1 O %, channelling may occur in the reactor. Above 14 %, 

fluidization of the pulp slurry becomes difficult, resulting in a loss of high shear 

mixing efficiency. Therefore, equipment capable of handling these consistencies, 

such as BELOIT's Hl™-Shear Mixer, is critical in this application. 

Oxygen Mixing 

Good mixing occurs when the chemical is efficiently distributed throughout the 

pulp fiber matrix and gas bubbles are sheared to the smallest possible diameter. 

This enhances diffusion by providing the largest surface area between the 

reactants. This requires that the oxygen bubbles formed during high shear mixing 

be small enough to provide the maximum surface area available. The amount of 

oxygen addition also plays an important role since coalescing of the gas bubbles 

commences when oxygen occupies more than 30 % of the total volume. This 

reduces the gas contact surface area and increases the risk of channelling. 

Reactor Design 

The primary criteria for the reactor design is to provide effective pressure control 

at the mixer while minimizing the risk of channelling. To minimize reactor 

channelling and assure plug flow, the height to diameter ratio, or aspect ratio is 

kept within strict guidelines. In addition, a transition cone is provided at the 

reactor bottom eliminating the requirement of a mechanical bottom distributor. 

Bleaching Plant 

The bleaching plant is designed for a three stage sequence: A - EOP - P 

Washed and dewatered pulp from second oxygen washer drops directly into the 

A-tower. H2S04 will be added at the repulper of the second washer. 

The A-tower is designed as an down flow tower. At the bottom of the tower the 

pulp is mixed, diluted and pumped to the A-washer. 
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After washing and dewatering NaOH, DTPA, MgS04 are added in the repulper. 

After the repulper the pulp drops into a steam mixer to obtain the required 

temperature for the EOP-stage. After the steam mixer the pulp drops into the 

stand pipe of the MC-pump where 0 2 and is added. H202 is added in the 

Peroxide mixer located after the MC-pump. 

Via the MC-pump the pulp is transferred to a pressurized EOP-pretube. The 

pressure in the pre-tube is maintained by a pressure control valve, which acts as 

a blow valve to the down flow EOP-tower. 

In the bottom of the EOP-tower pulp is diluted, mixed and pumped to the EOP­

washer. After washing and thickening MgS04, DTPA and NaOH are added. 

Before entering the down flow P-tower H20 2 is added in a mixer. 

In the bottom of the P-tower pulp is diluted, mixed and pumped to the P-washer. 

After washing and thickening 802-water is added. 

In the repulper dilution water is added and the pulp drops into a stock chest. 

From there the pulp is pumped to the three existing HD-towers ahead of the 

paper machine. Above of the three existing HD Towers the existing LAMORT 

Press ( which is now installed at line No. 1 washing area can be installed. This 

press increases the consistency to approx. 8 % and therefore the storage 

capacity ahead of the paper machine can be increased. 

Technical Data 

Ingoing Kappa approx. 14 

Kappa number to Bleach Plant approx. 8 

Bleaching losses total % 6.0 

Final brightness of bleached pulp %ISO 82- 84 

Estimated COD-Load to effluent kg/BDMT 20 
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Process Data 0 A EOP p 

Na OH kq I BDMT 15 15 7,5 

Oxvqen kg I BDMT 18 5 

802 kq I BDMT 0-3 * 

H2S04 kg I BDMT 10 

H202 kq I BDMT 30 10 

DTPA kg I BDMT 2 2 

Mq804 kq I BDMT 2 2 

Retention time minutes 60 30 15 + 150 180 

Temperature oc 95 70 85 90 

Consistency % 10 10 10 10 

* For acidification of pulp - depending on paper machine requirements 

5.1.3.2 Modifications at Mill 

The existing building in the area of Breakers 9 - 12 will be made available. It will 

be necessary to break the existing building and the equipment. After breaking 

the existing building a complete new building has to be made. 

Enclosure 

Simplified flow diagrams (Retrofitting) - 7 sheets 
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BLEACH PLANT - A - ST AGE 
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5.2 Material Balance 

Attachment: 

Calculation of cooking cycle 1 page 

Material flow diagrams 8 pages 

Steam balance 2 pages 
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Calculation of Cooking Cycle 

Capacity, bleached 67,5 BDMTD bleached 75,0 ADMTD 

Capacity, Digester house 73,3 BDMTD unbleached 81,4 ADMTD 

Screening yield 98,0% 

Bleaching yield 94,0% 

Digester yield 62,0% 

Digester input 118 BDMTD Batches/day required nr. 18,47 

Bulk Density 160 kgBD/m3 Batches/day available nr. 19,20 

Digester volume 40 m3 

Digester feed 6,400 BDMT/Batch 

Capacity/Digester 3,968 BDMT/Batch 

COOKING-CYCLE 

Jute-filling 
Lid tightening 
Chemical charging 
Rotation 
Preheating 
Digesting at Temp. 
Connecting blow line 
Blowing 
Lid opening 

Soare time 
Total 

Shift of Sequence 

Batches/Digester and Day 

Batches/Day for Production 

Batches/day available 

9 

8 

7 

.8 6 
E 

"' :: 5 
~ 
.~4 c 

3 

2 

1 

0 200 

IVA I TP-NAGA 

Durat.[min] 
selected 

60,0 
15,0 
60,0 
30,0 
90,0 
180,0 
15,0 
15,0 
15,0 
120,0 

600,0 480,0 witout spare time 

60,0 

2,40 

18,47 

19,20 

DIGESTER - CYCLE 

···'..:~·,. ,::.;-•. ·=:, .. >= I 

Id 

·;'•·l*BH 

400 600 800 1000 1200 

Cooking cycle [ min ] 

KOCHERZ.XLS - ZVKLUS Page 1 / 1 
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PROCESS CALCULATION 

MATERIAL BALANCE 
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PRELIMINARY 
FIBER BALANCE DIAGRAMM FOR 

BLEACHED CHEMICAL PULP 
FIBRE BALANCE IN BDMT 

PER DAY PER TON 

RA W MATERIAL 
JUTE 

118,2 1,751 

DIGESTING 

73,3 1,085 

WASHING 

73,3 
I I 

1,085 

SCREENING AND 
CLEANING 

71,8 
r 

1,064 

BLEACHING 
0-A-EOP-P 

67,5 1,000 

r 
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IV A!TP/NAGA 

Project: TRIBENI 

COOKING PROCESS: Kraft-AO 

BLEACHING SEQUENCE: 0 - A - EOP - P 
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PROCESS CALCULATION DIGESTER SYSTEM IV A!TP/NAGA 

Project: TRIBENI Jute 

TYPE OF LIQUID FOR HYDROMODUL: Water 

MP STEAM 0,01 7,61 7,61 0.0% ----1 
6,41 1,1 / 7,51 85,0o/ .... IFeeding Jute 6,4/ 1,1 / 7,5 / a5,oo;'91 !DIGESTER 4,Q/ 32,41 36,4 I 10,9°1, .. 1 BLOW 

DEVICES 

1,2/ 20,1 / 21,3/ 5,4% 

4,0 I 32,4/ 36,4/ 10,9% J
' 

WHITE LIQUOR "" .. , "" ~."">I l ,,, "·" ,,,, '" -
0,0% A I 0,01 0,01 0,0/ 

BLOW 

CYCLONE 

4,0/ 29,1 / 33,1 / 12,0% 

PROCESS WATER 0,0 I 53,9 / 53,9 / 0,0% 

BLACK LIQUOR J 
0,0/ 01 Of 0,0% 

0,0/ 3,3/ 3,3/ 0,1% 

0,01 17,7/ 17,7/ 0,0% 

0,0 I 90,61 90,6 / 0,0% 

I 

-
0,0 I 93,9 / 93,9 / 

'VJ 0,0 I 36,3 / 36,3 / 0,0% 0,0 I 90,61 90,6 / 0,0% 
'--~~~~~~~~~~--:O::O,..p:~~--~~~· -

3,05 I 22,4 I 25,4 I 12,0% MTH 

BLOW 

TANK 

CONDENSER 

0,0% 

t 

BROWN STOCK 

TO WASHING 

NON CONDENSABLE GAS 
0,002 / 0,0 I 0,0041 50,0% 

Preliminary composition: 

Methanol 50,0% 

HEAT l<E 0,0/ 90,6/ 90,6/ 0,0% 1coNDENSATE 

Air 0,0% not calculated 

Vapour 50,0% 

EXCHANGER TANK 

0,0 I 36,3 / 36,3 / 0,0% w DIGESTING CONDENSATE ..___ 
0,0/ 3,3/ 3,3/ 0,1% 

HOT WATER HOT WATER 

j[BDMT/BATCH - MT/BATCH(liquid)- MT/BATCH(total)- CONS.%] ] 0,0 I 36,3 / 36,3 / 0,0% 

MATERIAL BALANCE PAGE 2 OF 8 TRICALC1.XLS/DIG11997-09·11 
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PROCESS CALCULATION 

Pulo from blow tank 
3,05 / 22,4 / 25,4 / 12,0% 

' 

3,05/ 302 / 305/ 1,0% 

Washer 1 

Repulper 

36,8/ 274,3/ 311,1 / 11,8% 

33,1 / 246,5 / 279,6/ 11,8% 

Filtrate 
Tank 

<- ~~.~;: ,,;,,,,,,,~ ;; ;,,1aired - - -i 
ICBDMTH/MTH(liquid)/MTH(fotal)/CONS. %] I 

MATERIAL BALANCE 

Black liquor 
Filter 

BROWN STOCK WASHING 

Project: TRIBENI 
PRELIMINARY 

3,05 / 302J 305 / 1,0% 

Washer2 Wash filtrate 
Hotwater 

Process water 
Liquor from other departments 

Total 

1,1/ 

0,01 

0,01 

0,0/ 

1,1/ 

( 

IV AffP/NAGA 

32,1 / 33,2/ 3,4% 

0,0/ 0,01 0,0% 

0,71 0,71 0,0% 

O.ol 0.ol 0,0% 

32,8/ 33,9/ 3,3% 

3,05 / 24,7 I 27,81 11,0% 

HD 
TOWER 

16,1 / 295/ 

1,8 / 32,1 / 33,9 / 5,2% I 

3111 5,2% 

~---------1IF11trate I 
Tank 

14,4 / 262,8 I 277,2/ 5,2% 

PAGE 3 OF 8 

Screening/Washing filtrate 
4,2 / 120,7 / 124,9 / 3,4% 

Brown stock pulp 
3,11 149,6/ 152,6/ 2,0% 

3,7/ 27,8/ 31,5/ 11,8% Black liquor to evaporation 

TRICALC1 .XLS/WASH1TH 1997-09-11 



'\ '·\ 

PROCESS CALCULATION SCREENING AND CLEANING IVA!TP/NAGA 

2,751 79,0/ 81.8/ 3,4% 

Qrown stock from HD tower 
3,05/ 24,7/ 27,8/ 11,0%. 3,54 I 173,3 / 

I 
L------, 

_o.2i£. ~I _22e!.. oa - - I 

I "'' -"'"- .,,_ li o.~ 

I 
~Crll.2,niQg_re~t-

o.os1 2.21 1 2,31 
- __. 

2,0% 

I 

~a~r&ecL 

I 0.51 15,3/ 

_Filtrate to second washer 
1,1/ 32,1/ 33,2/ 3,4% 

2:2!,1~5/-~ 

15,8/ 3,4% 

r 
I 
I 
I 

~OJ 

i[BDMTH/MTH(liqliid)7MTH(totai)7CONS. %] I 

MATERIAL BALANCE 

Prim. I Screen 176,9/ 2,0% 

0,53/ 16.4/ 16,9/ 3,1%. 

I 
I 

-~EC 1.21 

0,61 / 75,2 / 75,8 / 0,8°/o 

.!:2' _!.3!,_ !!t 1.4% 

~48~66~ .,!!.31~,7~ - __, 

-----.i 

I o,24/ 

!--
1 

Project: TRIBENI 
PRELIMINARY 

3,01 156,9/ 159,9/ 1.9% .. I Dilution 
_ Chest 

r 
I 
I 

35.6/ 36,9/ 13'4"/o 

I 

I 9,2/ 264.7 I 273.9 / 3,4% 

3,71 571,6/ 575,41 10.65% 

Oxygen delignification Jj_l!f9!._e 
Hotwater 

Process water 
Liquor from other departments 

Wash water 

Washer3 

3,0/ 296,2/ 299,2/ 1,0% 

0,8/ 32,1 / 32.9/ 2.4'• ~ 

0,0/ 0,0/ 0,01 0.0,. :;;. 

0,01 1,2/ 1,2/ 0,0% :;;. 

0,01 0,01 0,01 0.0% ~ 

I 
0,8/ 33,3/ 34,1 / 2,3% i 

Brown stock to bleachin 
3,0/ 24.2/ 27,21 11,0% 

Centric!. 1 --· I "·"' 514.91 511.81 o.58~ !Thickener 

0,75/ 

r0.~311 .!:o!.' -47!!.. o~l~.01 
I I I o.•81 

_J L 
0,73/ 140,8/ 141,5/ 0,5% 

0,24/ 20,1 / 20,4/ 1,2% 

48.6/ 48,9/ 0,50% _______ ...J 

1,0/ 

PAGE40F8 

56,8/ 57,5/ 11.30% 

56,0/ 58,0/ j3,4% 7,4/ 211,3/ 218,6 / 3,4% 

1s1,9t I 1s2.e1 !o.s"lo 

10,3/ 295,8/ 306,1 / 3,4% 

17,7/ 507,1/ 524,7 / 3,4% 

I!/ 

27,5/ 

L_ 
28,5/ 3,4% 

Filtrate 
------1Tank 

TRICALC1 .XLS/SCRCLEANHH 1997-09-11 
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PROCESS CALCULATION 

Oxygen 0.051 -.-
Caustic 0,51 

__ ll!gS04 i 
I, 

Steam 0,51 

i 

~ \ I I,' 

Screened oulo _ IMixer 
3,0/ 24,2/ 27,2111,0% - I 3,01 

Pulp to bleachinq 
2,9/ 23,6/ 

EOP FILTRATE 
0,1 / 10,2/ 10,3/ 0,9% 

Hot water 
0,0/ 20,6/ 20,6/ 0,0% 

[BbMTHIMTH(liquid)/MTH(total)/CONS. %] I 

MATERIAL BALANCE 

,.,"" 

-
25,3/ 28,3/ 10,6%--

26,5/ 11,0% 

OXYGEN DELIGNIFICATION 

Project: TRIBENI 

PRELIMINARY 

02 I 
Reactor I 2,9/ 25.3 / 

No. 2 I 
Washer I 2,9/ 288,8 / 

II 

2,5/ 263/ 

28,3 / 
10,3% l 

291,7/ 1,0% 

265/ 0,95% 

2,8/ 293/ 296/ 0,95% 

\ 

Filtrate I 
Tank I 

PAGE 5 OF 8 

·-. .,., 

IVAfrP/NAGA 

M 
I O.ot 

I 

I 
- 102 I 

2.91 33,5/ 36,5/ 8,0% 
- Blow tank 1- 1,5/ 59,3 / 60,8/ 2.4% 

2.91 94,3/ 97,2/ 3,0% 

0,2/ 8,0/ 8,2/ 2,4°/o 

-
4,8/ 189,7/ 194,5/ 2,4% 

• 2,9/ 288,8 / 291,7 / 1,0% 

No. 1 I - 2,9/ 23,6/ 26,5/ 11,0% Washer 

I\ 

0,29/ 30,5/ 30,8/ 0,95% 7,2/ 288/ 296/ 2,4% 

II 

Filtrate I 
Tank I 

Oxygen delignification filtrate 
to brown stock wsher No~ 

0,8/ 32,1 / 32,9/ 2,4% 

TRICALC1 .XLS/02BLTH 1997-09-11 
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PROCESS CALCULATION BLEACHING A STAGE IVA!TP/NAGA 

Project: TRIBENI 
HOT WATER 

PRELIMINARY 0,0 I 20,5 / 20.5 / 0,0% 

H2S04 0,6/ EOP filtrate 
0,1 / 10,2/ 10,3/ 0,9% 

0,1 / 30,7/ 30,8/ 0,3% 

Pulp from post oxygen washer .,1washer Repulper 
2,9 / 23,6 / 26,5 / 11,0% 

i--~~~~~~~-..A A 
2,91 24.21 21.11 10.8% Tower 2,91 93,91 96.81 3.o% 2,91 281,41 200,31 1.0% Washer 

Pulp to EO staae 
2,9/ 23,5/ 26,4/ 11,0% 

0,41 69,2 / 69,6 / 0,6% 

1,2/ 192,3/ 193,5/ 0,6% 1,8 / 292,8 / 294,7 / 0,6% 

Filtrate Filtrate to effluent 
·-------~------I Tank I 0,2/ 31,3/ 31,5/ 0,6% 

llBDMTH/MTH{liquid)/MTH(total)/CONS. %] I 

MATERIAL BALANCE PAGE 6 OF 8 TRICALC1.XLS/A1997-09-11 
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PROCESS CALCULATION BLEACHING EOP STAGE IVA/TP/NAGA 

Project: TRIBENI 
HOTWATER 

PEROXIDE 0,21 PRELIMINARY - 0,0/ 0,0/ 0,0/ 0,0% 

Oxygen 0,021 

Na OH 0,4/ - P filtrate 
Steam 0,8/ - 0,2 / 30,6/ 30,8/ 0,5% 

t 0,2/ 30,6/ 30,8/ 0,5% 
\I I I/ 'I 

Pulo from A staae I Mixer _ IEOP - _ IEOP Pulp to P stage -
2,9/ 23,5/ 26,4111.ooh I 2,9/ 24,9/ 27,8/ 10,4% - !Tower 2,8/ 92,0/ 94,8/ 3,0% /'\ 2,8/ 282/ 284/ 1,001, - !Washer 2,8/ 23,0/ 25,91 11,0"/o 

ii 

0,6/ 66,4/ 67,0/ 0,9% 1,7/ 187,9/ 189,6/ 0,9% 2,6/ 286,8/ 289,4/ 0,9% 

I/ 

)Filtrate 
1Tank 

0,9'%, 

Filtrate to effluent _ -0,1 / 12,0/ 12,1 / 0,9% 

Filtrate to A washer 
-0,1 / 10,2/ 10,3/ 0,9% 

~. Filtrate to 02 was~ 
0,1 / 10,2/ 10,3/ 0,9% -

l@i)MTHIMTH(liquid)/MTH(total)/CONS.-%] I 

MATERIAL BALANCE PAGE 70F 8 TRICALC1.XLS/EOP 1997-09-11 
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PROCESS CALCULATION BLEACHING P STAGE IV A/TP/NAGA 

Project: TRIBENI 
Hotwater 

PRELIMINARY - 0,0/ 14,9/ 14,9/ 0,0% 

PEROXIDE 0,1 / 

Na OH 0,2/ 
I - White water 

Steam 0,5/ 0,01 14,9/ 14,9/ 0,0% 

l 0,0/ 29,8/ 29,8/ 0,0% 
1 I/ I 

Puln from EOP staae _!Mixer I IP - _ IP Pulp to storage -
2,8/ 23,0/ 25,9/ 11~%· I 2,8/ 23,8/ 26,7 / 10.13 - !Tower 2,8/ 90,9/ 93,8/ 3,0% -

1 2,8/ 278,4/ 281/ 1,0% 1Washer 2,8/ 22,B/ 25,6/ 11,0% 

I 

I~ 802 water 
Of 671 67,11 0,5% 

1,0/ 186,5/ 187,51 0,5% 1,61 283,91 285.51 0,5% 

I Filtrate 
1Tank 

W Filtrate to EOP wa_g,tier 
0,21 30,6 / 30,8 / 0,5% 

ICBDMTH/MTH(liquid)/MTH(total)/C()NS. %] -, 

MATERIAL BALANCE PAGE 8 OF8 TRICALC1.XLS/P 1997·09·11 
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PROCESS CALCULATION 

11,5 /(16, 1) ...... Recovery 
FEED WATER AT 105°C ,,... Boiler 

j 

1,0 I (1,0} 

6,4 / (6,4) , 
Evaporation 

( "· 

CHEMICAL RECOVERY 

PRELIMINARY 
STEAM BALANCE FOR CHEMICAL RECOVERY 

NORMAL OPERATION 

11,0 I (15,6) _ INewTG 2,1 I (7,7) 
- I LP STEAM 8,9/ (8,9) 

MP STEAM 

I 
j l 

0,5 / (0,5) 
1,3 / (1,3) 

7,71 (7,7) 

0,5 / (0,5) 0,3 / (0,3) , 
' ' 

recaust. 

j[MTH WITHOUT OIL FIRING/MTH WITH OIL FIRING] 

NOTE: Recovery boiler can be operatd with a load earring fuel oil burners to cover the total requirment of the pulp mill. 
In this case no steam is required from the existing power plant. 

MATERIAL BALANCE PAGE 1 OF2 

,,.-.. 
( 

IVA/TP/NAGA 

0,0 I (O,O) 
CONDENSATE 
7,6 I (7,6) 

MP STEAM TO PULP MILL 
.. 

~ 5,6 / (0,0) 
L STEAM FROM EXISTING MILL 

STEAM.XLS/RECOV 1997-09-11 



PROCESS CALCULATION 

MP STEAM 

,-

( 

FIBER LINE 

PRELIMINARY 
STEAM BALANCE FOR FIBER LINE 

NORMAL OPERATION 

7,6 

LP STEAM 0,0 max 0,5 

0,0 5,8 0,0 

' ' 
Digesting Washing & I 

Screening 

All data in MTH 

MATERIAL BALANCE PAGE 2 OF 2 

1; 
\ 

0,0 

I 

-' ( 
IVAff P/NAGA 

1,8 

I 

Bleaching 

STEAM.XLS/FL 1997-09-11 



UNIDO I CPPRI I TRIBENI IVA 

5.3 Process Flow Diagrams 

Attachment: 

Digester System ITC.ZF13/ZVV 2001 E; Rev.a 

Washing Plant ITC.ZF31 /ZVV 2001 E Rev. b 

ITC.ZF31/ZVV 2002 E Rev. a 

Stock Screening ITC.ZF25/ZVV 2001 E Rev. a 

Oxygen Delignification ITC.ZF41/ZVV 2001 E Rev. b 

ITC.ZF41/ZVV 2002 E Rev. b 

Bleaching Plant ITC.ZF43/ZVV 2001 E Rev. a 

ITC.ZF43/ZVV 2002 E Rev. b 

ITC.ZF43/ZVV 2003 E Rev. a 

Final Report - Phase II Page 28 
p:\kreindl\1ribenMinal\final2DR.doc 
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UNIDO I CPPRI I TRIBENI 

6. PLANT DESIGN 

6.1 Mill and Plant Layout 

ITC.ZF/ZAL 2001 E 

ITC.ZF/ZAL 2002 E 

ITC.ZF/ZAL 2003 E 

Final Report - Phase II 
p:\l<reindl\tribeni\linal\final2DR.doc 

IVA 

Rev. 2 Existing Plant 

Rev.2 Stage 1 (Digester, Heat Recovery, 

Screening, Cleaning, Washing) 

Rev.2 Stage 2 (Oxygen Delignification, 

Bleaching) 
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UNIDO I CPPRI I TRIBENI IVA 

6.2 Mechanical Design Criteria 

In general to ensure proper installation and smooth operation the same 

standards as already used should be taken. 

In addition concerning the Digester following should be done. 

Digester: 

For a faster operation of the digesters it has been decided to install a new lid. 

The best is to bolt a new lid (similar as shown at the attached sketch from the 

german company Schrader), which allows to adapt the new lid without doing 

welding on the digester body. 

The lid is connected to the digester with a bayonet and with the assistance of a 

lever it will be opened and closed. 

In addition to adapt the new blowing system a conical discharge shall be 

foreseen, where a hand operated ball valve shall be installed. 

Note: Details of changes are part of detail engineering and not of the 

prebasic study. 

Attachments: 

Bajonett Quick Close (Co. Schrader) 

Dimension Sheet Spherical Digester ITC.ZF13.M01/ZAM-2001 E 

lnline Pump 

Typical example for inline pump (ABS Scanpump) 

Final Report - Phase II Page 30 
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UNIDO I CPPRI I TRIBENI IVA 

6.3 Piping Design Criteria 

The piping material shall be supplied in accordance with DIN-standard or 

equivalent to international standards like ASTM, AISI etc. 

The selection of piping material is based on the characteristics of the various 

media as well as the defined pressure and temperature ranges in the plant. 

The attached piping specifications and media list should be understood as basic 

information for selecting the correct piping material. 

In addition special consideration for following areas should be taken. 

Blow Lines 

One single blow line for each Digester 

Material either carbon steel or stainless steel 

Nominal Diameter minimum 200 mm 

Elbows with a radius of 10 times diameter(= 2000 mm) 

On critical areas ( outlet of digester) the blow line should be flanged to easy 

remove and clean the blow lines in case of plugging. 

Washing: General guidelines from HOO, the original supplier of the existing 

vacuum washer, for designing the dropleg are attached. 

Attachments: 

Media List - 2 sheets 

Typical specifications of piping - 6 sheets 

Design criteria for piping of washer seal tanks (HOO specification) - 2 sheets 

Material comparison list - 20 sheets 

Recommended velocities in pipes - 1 sheet 

Final Report - Phase II Page 31 
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UNIDO/CPPRI/ TRIBENI IVA 

List of Media and Piping material 

Medium Piping material (DIN) 

AIR 

- --- - ~=--

INSTRUMENT AIR 1.4301 
- -

COMPRESSED AIR (MILL AIR) 1.4301 
- -------

CONDENSATES 

CONDENSATE CLEAN St 37.0 
-----

CONTAMINATED PROCESS CONDENSATE 1. 4301 
- -- ---- . ---- ~ =--

CHEMICALS 

------- -----------

NAOH 1.4301 
- - --- - ------- --- -- ----

ANTRAQUINONE 1.4301 
- -- -- --~-- -- - -- - ----- --- -

NA2S 1.4301 
-- -- - ·---- ------ ---- -- - -

DEFOAMING CHEMICAL 1. 4301 
- - - - -- -- -

OXYGEN LIQUID OR GAS 1.4301 
--- --- -----

PEROXIDE 1.4301 
----------- - - - --- -------- -

SULFURIC ACID ( 96 %) St 37.0 
---~-

SULFURIC ACID - DILUTED 1.4436 or PVC 
- ------- -------------

802-WATER 1.4436 
-- ----

MAGNESIUM SULFATE 1.4301 
--- --- -

NA2S04 1.4301 
-· 

DTPA 1.4301 
-.--

EFFLUENTS 

=~ 

EFFLUENT ACIDIC FRP 
-----

EFFLUENT ALKALINE FRP 
--- -- -- ----- --- - -- - ----

EFFLUENT COOLING/SEALING WATER St 37.0 
--- -----

FILTRATES 

FILTRATE WASHING & SCREENING 1. 4301 
- -- -----

IVA/TE Kr Page 1 of2 MEDLIST.XLS 01.09.97 

y· 



UNIDO/CPPRI/ TRIBENI IVA 

List of Media and Piping material 

Medium Piping material (DIN} 

FILTRATE OXYGEN DELIGNIFICATION 1.4301 
---- -----

Fil TRATE A-STAGE FRP 
--------- ---

Fil TRATE EOP-STAGE 1.4301 
- - --

Fil TRATE P -STAGE 1.4301 
---

LIQUORS 

--- ----

COOKING LIQUOR 1. 4301 
-- ---- - --

BLACK LIQUOR WEAK ST 37.0 
----

WHITE LIQUOR 1. 4301 
··--~---

----

PULP 

--- ---

BROWN STOCK UNWASHED 1. 4301 
----- -· 

BROWN STOCK WASHED 1. 4301 
---- ---------

PULP OXYGEN-ST AGE 1. 4301 
-----

PULP A-ST AGE 1.4436 or FRP 
- -- -- -- --- - -

PULP P-ST AGE 1.4436 
----- -~ 

PULP BLEACHED 1. 4301 
------ ---------

STEAM 

--------

STEAM LOW PRESSURE St 37.0 
-------·--~~ 

STEAM MEDIUM PRESSURE St 35.8 
-----

WATER 

-----

COOLING WATER 1. 4301 
-- --

WATER (HOT and WARM) 1. 4301 
- --- --- ------

SEALING WATER 1.4301 
---

Mill WATER 1. 4301 
- ---------· 

IVA/TE Kr Page 2 of2 MEOLIST.XLS 01.09.97 



DEPT. TFS 2 REVISION CORR. ALLWCE FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION 1.0mm DIN 2526/ PN 16 PIPING SPEC.: D16P 
Wies egger 1996-10 I 0 FORMC 

TYPICAL SERVICE: Steam, Condensate 

Service Limit Temp. ·c -10 20 120 200 250 300 
Press. bar eff. 16 16 16 13 11 10 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 88,9 114,3 139,7 168.3 
Wallthickness 2,0 2,3 2.6 2,6 2,6 2,9 2,9 3,2 3,6 4,0 4,5 

Outside Diameter 219, 1 273,0 323,9 355,6 406,4 508,0 610,0 711,0 813,0 914,0 1016 
Wallthickness 4,5 5,0 5,6 5,6 6,3 6,3 6,3 7,1 8,0 10,0 10,0 

NOMINAL BORE RATING 

ITEM from to DESCRIPTION 
mm mm bar 

PIPE 15 150 Seamless, DIN 2448, material St37.0/DIN 1629 
200 1000 Welded, DIN 2458, material St37.0/DIN 1626 

ELBOW 15 25 Pulled bend, R = SD, site manufacture, material St37.0/DIN 1629 
32 150 Seamless, DIN 2605-1, type 3, material St37.0/DlN 1629 

F 200 500 Welded. DIN 2605-1, type 3, material St37.0/DIN 1626 
I 600 100 Welded. DIN 2605-2. type 3, material St37.0/DIN 1626 

T REDUCER 20 150 Seamless, DIN 2616-2, material St37.0/DIN 1629 
T 200 1000 Welded. DIN 2616-2, material St37.0/DIN 1626 
I 

N CAP 15 1000 Acc. to DIN 2617, material St37.0/DIN 1626 
G 

s BRANCH - - Pipe to pipe branch Application ace to 
CONNECTION - - Tee seamless, DIN 2615-1, material St37.0/DIN 1629 design requirements 

- - Tee welded, DIN 2615-2, material St37.0/DIN 1626 

- - Weldolet. type standard, material C22.8NdTOV-Wbl.350 

FLANGE 15 1000 16 Welding neck flange, DIN 2633, material RSt37-2/DIN 17100 

BOLTING 15 1000 Hexagon bolt, with hexagon nut, EN 24014/EN 24032, material 5.6/5/ISO 898 

iASKET 15 1000 Flat ring DIN 2690, material graphite with stainless steel insert 

GLOBE 15 50 16 Body GS-C25/C22, seat X20Cr13, outside screw and yoke, rising stem, rising 
handwheel, DIN 3356, flanged, length acc. to DIN 3202/F1 

FLEXl-WEDGE- 65 400 16 Body GS-C25/C22, seat X20Cr13, outside screw and yoke, non rising 
v GATE handwheel, rising stem, DIN 3352, flanged, length acc. to DIN 3202/F5 
A DOUBLE-DISC- 500 1000 16 Body GS-C25/C22, seat X20Cr13, outside screw and yoke, non rising 

L GATE handwheel, rising stem, DIN 3352, flanged, length acc. to DIN 3202/FS 

v 
E LIFT CHECK 15 50 40 Body GS-C25/C22, seat X20Cr13, spring loaded, DIN 3230, wafer type, length 

s DIN 3202/K4 

DOUBLE-DISC- 65 700 16 Body GS-C25/C22, seat X20Cr13, spring loaded, DIN 3230, wafer type, length 

SWING-CHECK DIN 3202/K3 
800 1000 16 Special part 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate ace to EN 10204/3.1B for pipes, fittings and flanges, 2.2 for valves and bolts, 2 1 for 

all other items. 



DEPT. TFS 2 REVISION CORR. ALLWCE FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION 1.0mm DIN 2526/ PN 25 PIPING SPEC.: E25 
Wiesegger 1996-10 I 0 FORMC 

TYPICAL SERVICE: Steam, Condensate 

Service Limit Temp ·c -10 20 120 200 250 300 350 400 
Press. bar eff. 25 25 25 22 20 - 17 16 13 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 88,9 114,3 139,7 168,3 
Wallthickness 2,0 2,3 2,6 2,6 2,6 2,9 2,9 3,2 3,6 4,0 4,5 

Outside Diameter 219, 1 273,0 323,9 355,6 406,4 508,0 
Wallthickness 6,3 6,3 7, 1 8,0 8,8 11,0 

NOMINAL BORE RATING 

ITEM from to DESCRIPTION 
mm mm bar 

PIPE 15 500 Seamless. DIN 2448, material St35.8.l/DIN 17175 

ELBOW 15 25 Pulled bend, R =SD, site manufacture. material St35.8.l/DIN 17175 
F 32 500 Seamless, DIN 2605/part 2, type 3, material St35.8. I/DIN 17175 
I 
T REDUCER 20 500 Seamless, DIN 2616/part 2, material St35.8.l/DIN 17175 
T 

I CAP 15 500 Acc. to DIN 2617, material St35.8.l/DIN 17175 
N 

G - - - Pipe to pipe branch Application ace to 
s TEE - - Seamless. DIN 2615/part 2, material St35.8.l/OIN 17175 design requirements 

WELDOLET - - Type standard, material C22.8NdTOV-Wbl.350 

FLANGE 15 150 40 Welding neck flange, DIN 2635, material C22.8NdTOV-Wbl.350 
200 500 25 Welding neck flange, DIN 2634, material C22.8NdTOV-Wbl.350 

BOLTING 15 500 Stud bolt, form L. with nut form NF, DIN 2510, material Ck35/Ck35/DIN 17240 

GASKET 15 500 Flat ring gasket, DIN 2690, material graphite with stainless steel insert 

GLOBE 15 50 40 Body GS-C25/C22.8, seat X20Cr13, outside screw and yoke, rising stem. rising 
handwheel, DIN 3356, flanged, length acc. to DIN 3202/F1 

FLEXl-WEDGE- 65 400 25 Body GS-C25/C22.8, seat X20Cr13, outside screw and yoke. rising stem. non 
v GATE rising handwheel, DIN 3352, flanged, length acc. to DIN 3202/F5 
A DOUBLE-DISC- 500 500 25 Body GS-C25/C22.8, seat X20Cr13, outside screw and yoke, rising stem. non 
L GATE rising handwheel, DIN 3352, flanged, length acc. to DIN 3202/FS 
v 
E LIFT CHECK 15 50 40 Body GS-C25/C22.8, seat X20Cr13, spring loaded, DIN 3230, wafer type, length 
s DIN 3202/K4 

DOUBLE-DISC- 65 500 25 Body GS-C25/C22.8, seat X20Cr13, spring loaded, DIN 3230, wafer type. length 

SWING-CHECK DIN 3202/K3 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate acc. to EN 10204/3.1B for pipes, fittings and flanges, 2.2 for valves and bolts. 2 1 for 
all other items. 



DEPT. TFS 2 REVISION CORR. ALLWCE FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION 0.0 mm DIN 2526/ PN 10 PIPING SPEC .. V10PZ 
Wiesegger 1996-10 I 0 FORMC 

TYPICAL SERVICE: Pulp, Lyes 

Service Limit Temp. ·c -10 20 50 100 120 .150 
Press bar eff. 8,7 8.7 8,1 7,3 7,0 6,5 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 BB,9 114,3 139.7 16B,3 
Wallthickness 2,0 2.0 2,0 2,0 2,0 2,0 2,0 2.0 2.0 2.0 2,0 
Outside Diameter 219,1 273,0 323,9 355,6 406,4 SOB,O 610,0 711,0 813,0 
Wallthickness 2,6 2,6 2,9 2,9 3,2 3,2 4,0 4,0 4,0 

NOMINAL BORE RATING 

ITEM from to DESCRIPTION 
mm mm bar 

PIPE 10 800 Welded, DIN 2463, material 1.4301/DIN 17457 

ELBOW 15 800 Welded, DIN 2605-1, type 3, material 1.4301/DIN 17457 
F 
I REDUCER 15 BOO Welded, DIN 2616-2, material 1.4301/DIN 17457 
T 
T CAP 15 600 Acc. to DIN 2617, material 1.4301/DIN 17440 
I 
N BRANCH - - Pipe to pipe branch 
G CONNECTION - - Tee welded, DIN 2615-1 or -2, material 1.4301/DIN 17457 Applica;ion acc. to 
s design reciuirements 

STUB END 15 300 10 DIN 2642, material 1.4301/DIN 17440 
350 BOO 10 Type C, VAi-Std. H422, material 1.4301/DIN 17440 

LAPPED FLANGE 15 BOO 10 DIN 2642, material St37-2 galvanized/DIN 17100/DIN 2444 

BOLTING 15 BOO Hexagon bolt with nut, EN 24014/EN 24032, material 5.6/5/galvanized 
DIN ISO 89B/ISO 4042 

GASKET 15 800 Flat ring. DIN 2690, material asbestos free rubber compounds 
(e.g KLINGERSIL C-4500) or reinforced graphite 

BALL 15 50 16 Body and ball 1.4301/1.430B, seat PTFE, reduced port. hand lever, DIN 3357. 
butt welding ends, length acc. to manufacturer's standard resp. ISO 5752 row 4 

BUTTERFLY- 65 150 10 Body GGG-40, disc 1.430111.4308, sleeve (inliner) PTFE, hand lever. DIN 3354 
CENTRIC wafer type, length acc. to DIN 3202/K1 

v 200 500 10 See above, however gear operated 
BUTTERFLY- 600 BOO 10 Body and disc 1.4301/1.430B, seat ring (disc} PTFE. gear operated, DIN 3354. 

A ECCENTRIC flanged, length acc. to DIN 3202/F4 
PULP GATE 50 300 10 Body 1.4301/1.4308, seat integral, outside screw and yoke, rising stem, non 

L rising handwheel. DIN 3352, wafer type, length acc. to manufacturer's standard 
250 BOO 10 Body 1.430111.4308, seat integral, outside screw and yoke, non rising stem. nor. 

v rising handwheel, DIN 3352, wafer type, length acc. to manufacturer's standard 

E LIFT CHECK 15 50 16 Body and disc 1.4301/1.4308, seat integral, spring loaded, DIN 3230, wafer 
type, length acc. to DIN 3202/K4 

s SWING CHECK 65 800 10 Body and disc 1.4301/1.4308, seat integral, tilting disc, spring loaded, DIN 3230 
wafer type, length acc. to DIN 3202/K3 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate acc. to EN 10204/3.1 B for pipes. fittings, stub ends and flan9es. 2.2 for bolts and 
valves, 2.1 for all other items. 

E5~0H~Kl.ASIPHOEHUP.DOCI) 



DEPT. TFS 2 REVISION CORR. ALLWCE FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION O.Omm DIN 2526/ PN25 PIPING SPEC.: V25PZ 
Wiesegger 1996-10 I 0 FORM C 

TYPICAL SERVICE: Pulp, lyes 

Service Limit Temp ·c -10 20 50 100 120 150 170 175 200 
Press bar eff. 21,8 21,8 20,4 18,3 17,6 16,4 15,8 15.7 15,0 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 88,9 114,3 139,7 168,3 
Wallthickness 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,6 2,9 3,2 
Outside Diameter 219, 1 273,0 323,9 355,6 406,4 508,0 
Wallthickness 3,2 4,0 4,0 4,5 5,0 5,6 

NOMINAL BORE RATING 

ITEM from to DESCRIPTION 
mm mm bar 

PIPE 15 40 Seamless, DIN 2462, material 1.4301/0IN 17458 
50 500 Welded, DIN 2463, material 1.4301/0IN 17457 

ELBOW 15 40 Seamless, DIN 2605/part 1, type 3, material 1.4301/DlN 17458 
25 150 Welded, DIN 2605/part 1, type 3, material 1.4301/0IN 17457 

200 500 Welded, DIN 2605/part 2, type 3, material 1.4301/DIN 17457 
F 

l REDUCER 20 40 Seamless, DIN 2616/part 2, material 1.4301/0IN 17458 
T 50 500 Welded, DIN 2616/part 2, material 1.4301/DIN 17457 

T 

I CAP 15 500 Acc. to DIN 2617, material 1.4301/DIN 17440 

N 

G BRANCH - - Pipe to pipe branch 
s CONNECTION - - Tee seamless or welded, DIN 2615/part 1or 2, material 1.4301/DIN 17458/17457 

LAPPED FLANGE 15 150 40 DIN 2656, material St37-2 galvanized/DIN 17100 
200 500 25 DIN 2655, material St37-2 galvanized/DIN 17100 

PLAIN COLLAR 15 150 40 DIN 2656, material 1.4301/DIN 17440 
200 500 25 DIN 2655, material 1.4301/DIN 17440 

· ciOLTING 15 500 Hexagon bolt EN 24014, with hexagon nut, EN 24032, material 5.6/5/galvanized 
DIN ISO 898/ISO 4042 

GASKET 15 500 Flat ring, DIN 2690, material graphite wit~ stainless steel insert 

BALL 15 100 25 Body and ball 1.4301/1.4308, seatring PTFE, reduced port, hand lever, 
DIN 3357, flanged, length DIN 3202/F1 (up to 170'C) 

BUTIERFLY- 80 150 25 Body and disc 1.4301/1.4308, seat integral, hand lever, DIN 3354, wafer type, 

v ECCENTRIC length acc. to DIN 3202/K1 

A 200 500 25 as above, but gear operated 

L 
v LIFT CHECK 15 50 25 Body and disc 1.4301/1.4308, seat integral, spring loaded, DIN 3230, wafer 

E type, length acc. to DIN 3202/K4 

s SWING CHECK 65 500 25 Body and disc 1.430111.4308, seat integral, tilting disc, spring loaded, DIN 3230. 
wafer type, length acc. to DIN 3202/K3 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate ace to EN 10204/3.18 for pipes, fittings, plain collars, flanges and valves, 2.2 for 

I bolts, 2.1 for other components. 



DEPT. TFS 2 REVISION CORR. ALLWCE 
-

FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION O.Omm DIN 2526/ PN40 PIPING SPEC.: V40PZ 
Wies egger 1996-10/0 FORM C 

TYPICAL SERVICE: Pulp, Lyes 

Service Limit Temp. ·c -10 20 50 100 120 150 170 175 200 
Press. bar eff 34,B 34,B 32,7 29,3 28,1 26,3 25,3 25,1 23,9 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 88,9 114,3 139,7 168,3 
Wallthickness 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,6 2.9 3,2 
Outside Diameter 219, 1 273,0 323,9 355,6 406,4 508,0 
Wallthickness 4,0 4,5 5,6 6,3 7,1 8,B 

NOMINAL BORE RATING 
ITEM from to DESCRIPTION 

mm mm bar 
PIPE 15 40 Seamless, DIN 2462, material 1.4301/DIN 17458 

50 500 Welded, DIN 2463, material 1.4301/DIN 17457 

ELBOW 15 40 Seamless, DIN 2605/part 1, type 3, material 1.4301/DIN 17458 
25 150 Welded, DIN 2605/part 1, type 3, material 1.4301/DIN 17457 

200 500 Welded, DIN 2605/part 2, type 3, material 1.4301/DIN 17457 
F 
I REDUCER 20 40 Seamless, DIN 2616/part 2, material 1.4301/DIN 17458 
T 50 500 Welded, DIN 2616/part 2, material 1.4301/DIN 17457 
T 
I CAP 15 500 Acc. to DIN 2617, material 1.4301/DIN 17440 
N 
G BRANCH - • Pipe to pipe branch 
s CONNECTION - - Tee seamless or welded, DIN 2615/part 1 or 2, material 1.4301/DIN 17458117457 

LAPPED FLANGE 15 500 40 DIN 2656, material St37-2 galvanized/DIN 17100 

PLAIN COLLAR 15 500 40 DIN 2656, material 1.43011DIN 17440 

BOLTING 15 500 Hexagon bolt EN 24014, with hexagon nut, EN 24032, material 5.6/5/galvanized, 
DIN ISO 898/ISO 4042 

GASKET 15 500 Flat ring, DIN 2690, material graphite with stainless steel insert 

BALL 15 100 40 Body and ball 1.4301/1.4308, s~atring PTFE, reduced port, hand lever, 
DIN 3357, flanged, length DIN 3202/F1 (up to 170'C) 

BUTTERFLY- 80 150 40 Body and disc 1.4301/1.4308, seat integral, hand lever, DIN 3354, wafer type. 

v ECCENTRIC length acc. to DIN 3202/K1 

A 200 500 40 as above, but gear operated 

L 
v LIFT CHECK 15 50 40 Body and disc 1.4301/1.4308, seat integral, spring loaded, DIN 3230, wafer 

E type, length acc. to DIN 3202/K4 

s SWING CHECK 65 500 40 Body and disc 1.4301/1.4308, seat integral, tilting disc, spring loaded, DIN 3230, 
wafer type, length acc. to DIN 3202/K3 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate acc. to EN 10204/3.1 B for pipes, fittings, plain collars, flanges and valves, 2.2 for 
bolts, 2.1 for other components. 

D2'4/llOKIUCl.ASll'H0£NUl'.t)OCll 



DEPT. TFS 2 REVISION CORR. ALLWCE FLANGE FACING RATING PROJECT: 

DESIGNED DATE I EDITION O.Omm DIN 2526/ PN 10 PIPING SPEC : Y10PZ 
Wies egger 1996-10 I 0 FORMC 

TYPICAL SERVICE: Pulp, Lyes 

Service Limit Temp. ·c -10 20 50 100 120 150 
Press bar eff. 9,5 9,5 9,0 8,1 7,8 7,4 

Outside Diameter 21,3 26,9 33,7 42,4 48,3 60,3 76,1 88,9 114,3 139,7 168,3 
Wallthickness 2,0 2,0 2,0 2,0 2,0 2.0 2,0 2,0 2.0 2.0 2,0 
Outside Diameter 219, 1 273,0 323,9 355,6 406,4 508,0 610,0 711,0 813,0 
Wallthickness 2,6 2,6 2,9 2,9 3,2 3,2 4,0 4.0 4.0 

NOMINAL BORE RATING 

ITEM from to DESCRIPTION 
mm mm bar 

PIPE 10 BOO Welded, DIN 2463, material 1.4436/DIN 17457 

ELBOW 15 800 Welded, DIN 2605-1, type 3, material 1.4436/DIN 17457 
F 

I REDUCER 15 800 Welded, DIN 2616-2, material 1.4436/DIN 17457 
T 

T CAP 15 600 Acc. to DIN 2617, material 1.4436/DIN 17440 
I 

N BRANCH - - Pipe to pipe branch 
G CONNECTION - - Tee welded. DIN 2615-1 or -2, material 1.4436/DIN 17457 App:ication acc. to 
s design requirements 

STUB END 15 300 10 DIN 2642, material 1.4436/DIN 17440 
350 800 10 Type C, VAi-Std. H422, material 1.4436/DIN 17440 

LAPPED FLANGE 15 800 10 DIN 2642, material St37-2 galvanized/DIN 17100/DIN 2444 

BOLTING 15 800 Hexagon bolt with nut, EN 24014/EN 24032, material 5.6/5/galvaniZed 
DIN ISO 898/ISO 4042 

GASKET 15 800 Flat ring, DIN 2690, material asbestos free rubber compounds 
(e.g. KLINGERSIL C-4500) or reinforced graphite 

BALL 15 50 16 Body and ball 1.4436, seat PTFE, reduced port, hand lever, DIN 3357, butt 
welding ends, length acc. to manufacturer's standard resp. ISO 5752 row 4 

BUTTERFLY- 65 150 10 Body GGG-40, disc 1.4436, slee.ve (inliner) PTFE. hand lever, DIN 3354, wafer 
CENTRIC type, length acc. to DIN 3202/K1 

v 200 500 10 See above, however gear operated 

BUTTERFLY- 600 BOO 10 Body and disc 1.4436, se~t ring (disc) PTFE, gear operated, DIN 3354, flanged. 

A ECCENTRIC length acc. to DIN 3202/F4 

PULP GATE 50 300 10 Body 1.4436, seat integral, outside screw and yoke, rising stem, non rising 

L handwheel, DIN 3352, wafer type, length acc. to manufacturer's standard 
350 800 10 Body 1.4436, seat integral, outside screw and yoke, non rising stem. non rising 

v handwheel, DIN 3352, wafer type, length acc. to manufacturer's standard 

E LIFT CHECK 15 50 16 Body and disc 1.4436, seat integral. spring loaded, DIN 3230, wafer type, 
length acc. to DIN 3202/K4 

s SWING CHECK 65 800 10 Body and disc 1.4436, seat integral, tilting disc, spring loaded, DIN 3230, wafer 
type, 
length acc. to DIN 3202/K3 

PIPE SUPPORTS acc. to VAi-Standard 

REMARKS Inspection certificate acc. to EN 10204/3.1B for pipes, fittings, stu~ ends and flanges, 2.2 for bolts and 
valves, 2.1 for all other items. 
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E'f(ON BP18·1·l 
PERMISSIBLE SUBSTITUTES FOR Page 1 of 20 

ERIE USA SPECIFICATION MATERIALS 
BASIC PRAC'TIC~ ' (This BP 1s a;iorocnata for attachment to •nou•ry or Purcnase Oocumenn ~ev. 31 Jan. 1985 

1.1 

1.2 

2., 

2.2 

ChangH 1nown by t 

SCOPE 

This Basic Practice lists German. British, French. Italian. Belgian and Jaoanese ferrous material specifications which 
are considered eauivalent to materials manufactured to ASTM Standards. 

An aateri.X (*)indicates that a decision by the purcnaser is required or that additional information is fumished by the 
purcnasar. · 

SUMMARY OF AOOmONAL REQUIREMENTS 

Table 1 lists tne standards which shall be used with this Basic Practice when considering equivalents tor steel 
plates. tubes. and structural steel. 

Table 2 lists ttle names of the standards and organizations from ttle various countries which are referTed to in this 
BaSlc Practice. 

TABLE 1 

STAHOAADS 

ASTM Standarm 

A 6 General Reouitements IOI' ROiied Steel 
P111es. Srtapes, Sheet Piling ancl Bars to< 
s tNC't\Jral u $8 

General R90uirements for Carbon. Fel'litie 
Alloy, and Ausrenitie Alley Steel Tllbes 

A 2C1" 2Cl.I Gen~al Rec::u1rements IOI' Steel Plates tor 
Pres.sure VesHls 

TABU: 2 

STANDARDS ANO OGANIZATIONS 

C•"i (German) Deutscner Normenausscnus.s 
ws:... (German) Ver&ir:s DevtSet\81' E:sennunen1eute 

Weocs10Htlatt 
851 (8rrusn) Bntisn St.andan:ls lnstMe 
;.FNCR 1i=rencri) A$$0Cl2!lCn Francaise de Normalisation 

UNI (Italian) 
NEN (Belqium) 
JIS IJa.oanese) 
ASiM (USA) 

Enta Italiano di Un1frca=one 
lnr.rtvte Betoe de Normalization 
Ja.oa.~ Siandarcs A.ssoc1abon 
Amenean Soerery tor Testing and 
M11ena!s 

2.3 When a boiler or pressure vessel is fabricated to ASME Coda s.ctlon I or VIII but does not require Code 
stamping, the material specifications hsted may be substrtuted for the comparable SA spec1ficat.1ons in those Code 
sec~1ons. 

If Codo stci.mping ls required. the permissible subs::Me material snail be certified as conforming to the appropriate 
SA specificaticn, 1n the manner preserioeo cy tne a::plicable cooe. 

• 2.4 Permls.sible substitutes for non-ferTous materillls.. Except for 70Ni 30Cr clad steel plate (ASTM A 265), non­
ferrous matenal subsntutions are not listed 1n t!"lis Basic Practice . 

• Vendor's r::rocosals to use materials allemallve 10 mose soecified shall be submitted t:> purchaser for approval. 
When matena1s are not specified, vendor's proposal shall be suommed to purcnaser for approval by Owner's 
Engineer. 

DEFINITION 

3.1 "USA Spe-ciflc:atlon Materials," as used in this Basic Practice. means constn.Jctlon matenals which are 
manufacwred to United States SP9Cificauons, regarcress of the location of manufacrure. 

• 4.1 

• 4.3 

USE OF TliE MATERIALS SUBSTITUTES TABLE 

The pumissible substitutes for USA speelfleatlon materials are lisied 1n Table 3. In some eases, additional 
requirements not cover~ by the substitute speeific.atlon must be meL These requirements are Identified in 
the Remarks column of Table 3, with exp1anatory notes following the table. 

The materials ~st~ may be used interchangeably wrth the corresponding USA specification materials. Substitutions 
not listed must be approved by the Owner's Engineer. 

ASTJA A 6, A '2'0/A 20M, and A 450 cover common reQuirements which apply to structural steels, plates for 
pressure vessels. and sreel tubes. respectively. Eouivaient general soec1fications are not provided in tne standards 
of the other countnes, although certain of !Ms.a general requirements are included in the indrvidual matenal~ 
specifications. In some of the substrtute spee:f:catons. permissible vanations in weights and dimenS1ons ditter frorr 
tnosa 1n ASTM A 6, A 20/ A 201.1, and A 450. rnese drlferences s:iou1d be takon into account wnen material i~ 
oroered 10 otner than USA speofica11ons. 

I 
EXXON RESEARCH AHO ENGINURIHQ COMPANY - FlORHAJ.l PARK, H.J. 
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• &nil Cordertw T ..as 

PERMISSIBLE SUBSTITUTES FOR 
E'f(ON 

USA SPECIFICATION MATERIALS IRH 

(This BP is 8""~19 !or attach"*" to lnQUiry 01 FVehaM Document) BASIC PRACTICE 

TABLE 3 
GEAllWI IAmsH IELGIAH 

DIN DIM ....... LS. LS. NIM HIPC I 
~ NurnCl9r 9NTOer RllMlb NumOW Gr'ICM fltfMf'b Type Numow . R91Nt1la 

'= 

SI "'"2 17100 1.GO&A < M/Z i\. .., di > 511 ii. AE 25!C A2M01 
(:II""" nict (11 """Ill 

SI "'-2 17100 I.DOU ml - - - - -
GG20 11111 0.9020 - 1ill 180 - - - I_ 

BW.UIM E J7~ SI '7.Z 1129 1.00Jll (11! Wiided 311111 320 l30 (2)(3111(91 
SI 35 1629 1.o:JOI (II) s.n.a - - - - - -SI '5 1129 I~ (Ill s.n.a 3Slt '10 BW.SDW £42 l30 (2)(3bl(9l 
SI "·2 1629 1.00.0 (181 Welded - - - - - -
19..., 5 171~ l.°'82 ~1(151 1503 Z?':-490 - - -

,_ 

! 
SI 351 17175 1.11305 - 3802 ws 380 - D 37.Z :;: i l:lb~9) 
SI '5.8 17175 t.o.&05 - 3e02 ws 410 - D~~ · .3CW9l 

GG 15 1111 um - 1'52 Gradl 150 - - - -GG 25 1691 O.t.o25 - 14!2 Gnol220 - - - -
SI~ 17100 1.GO&A - .. eoa - - - (3) 
R SI "'"2 17100 1.GO&A (1) 43eO .oe - - - gi SI 44-3 17100 1.014' 111 '360 llE. - - -
- - - (31 3eo2 SAW '10 - - - -
- - - "' 3I02 SAW 410 - - - -- - - (31 3602 SAW •10 - - - -

SI 35.1 1.!1305 3059 ws 320 17175 - (31) 0 37-1 629 (lb) 
15 I.lo 5 - 1.SIZI l'lll - - m !5 Mo 5 529 13!>1 

XSCrN 119 17.UO U301 ~ "" 304515 - XUICt1810 An-403 13bl 
X20Ni IU 17"0 U306 12>1 1"9 304511 - X3NiCt1810 A234I (31)) 
X 5 CrN<l.lo II 10 17.UO 1.4'01 12>1 1"9 31$531 - - - -X2CtNil.lo 1110 17440 1....o4 (lb! 1"9 31'511 - - - -l 10CttW7i Ill t7.WO l.'541 '3111(17) '"" 321$31 - XINCr A23-403 '3111 

Ti 1110 
x 10 CtNHI 119 174'0 1.4550 r.lbV171 14'9 3A1S31 • - - - -

X7CrAI 13 17'40 l.dl:l C3bl ''"' 405517 - - - -x 10Cr13 17-MO 1.400I r.! - - Pl - - -x 7Ct 13 17"'0 1.4000 - - - - - -
-

SI 371 mn 1.0315 m 305I EP:W 320 - - - -SI 42.I 17177 t .O.CM - - - - - -
SI 35.4 1529 1.0309 - 3eOI as :m - D 37~ 129 {:ID) 
SI 35.1 17175 1.0305 PW DIN mt 118) - - - - - -G.ilqad C. NSK 

EXXON RESEARCH AND ENGINEERING COMPANY - FlORHAM PARK. H.J. 
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E'1(0N I BP18·1·1 

I PERMISSIBLE SUBSTITUTES FOR 

I 
Page 3 of 20 

EA&E USA SPECIFICATION MATERIALS 
Rev. 3 j Jan. 1985 IASlC PRACTICE (This BP is aooroonaue for 1nacnm.nt to Jnouwy or PurchaN Ooc:ument) 

TABLE 3 (Contl 

I FRENCH I rTAUAH I JAPANESE 
ASTll STANOAAD AFNOR I ..:. I "-"'- I UNI ..!:. I l .us I JIS I 

Tyi19 Tyiie ~ SvmOOI Numl>« Aemenia 

A :M 

IE 3-2 1-
,_ 

1- I- I SM 41A l G3106 1~ 5rlDnl SIM A3$.501 

A 41 j_ I 
I I 

I FC 20 

I ,_ 
Gt1v Cd lltrl Culr!QI- I 
Cass loo. '!S ·- 131 G 20 5001 - I G!so1 
HJ 
\1111*3 rel *'- 51..i 
~ 

"'-A - - (31 Fe 35-1 M3 - STllG 38 G3£54 (161 

Gt1oe B - - 131 - - l3l STllG 42 ~ 1161 
I 

( A 105 I Mr.·508 

,_ I G32C2 L221 ~-St..i~lt't 
AF WI - Fe 5108 TT~ SF\',..,, 

A IOI 

I Tu r.c '~ I *'- C-SIMI Pel fl:r 
""'11 T~ StrW» 

Gt-aoe A. 1.4213 - c "' SolQ - S'"'1' 3S I r1611::io1 
c.r- B I TI.I •2C .u•213 - c 18 I~ - ~·2 I WA5c; . 116\l:;lOI 

A 125 
Gt1v l'Cl'I Cu:rqr fl:r 
V""9!. Firqes and P'CI 
Rl:n;s 

C. A - - (3) G 15 5007 l:Jbl ~:o ~!V1 -0-!I - - 131 G 22 5(Xi1 13!11 F'C 2S I G55-j1 -
Am ,_ 
Sll'.ictnl SlMI rcr Sha 
~" E2!.2 .US.SOI - Ft 429 7070 - SM '1A G3~CE 
~!.l E.29.3 >.3>501 - Fe 4<C 7070 - Si.I •19 C:1':ie I;;, u..._ 0 & E E..:°""·' AlS-501 11) Ft~ ~70 f~l 51,1 JIC :;3~~ 

A 134 I_ ,_ 
1_ 

,_ 
I s;'i'Y " 

I 

11,!I\ ~~tAr:I- I v...,.., s- Pw 131 11! j -~:;.i!~ 
A 13' 

lm 
,_ Ec-c.f\19Q'l ,...,_,_ 

w..oec: Sr.~ 
~a - - m - - - (31 
~c - - 131 - - i i3I - ,_ 131 
A 1'1 I s-r..-~ anj 
C-.1.io S1NI SDI TUl>le 

I G:i..S7 
rcr ~n......, s.w::. 
~SIM c 10 d - (3al c 14 W2 13bl S":"F 3S (~11 
Gr10t T1 15 0 5 - rJa1 18 "'° 5 W2 l~I S"."FA 12 .\;~7 1341 

( 

A IC7 I 
s- ~ 1'11&1.,qes.s:t'9 
Q--Ni Si.I ?l:l:e, ~ 
arc! Sn> 

C".'1ld9 304 Z I CN 11.~ A:J&.209 - XSCt,.1810 &317 - SUS 304 U•304 -
~3041. Z 2 CN 18.10 >.36-209 - X2CtNilll1 &317 - SUS 304l G4JC.c -r..-- 316 Z 6 CNO 17.11 >.36-209 - x 5 Cl Ni I.lo 17 12 &31, - SUS l11i I~ -r..-- 316L z 2 0.0 17.13 "'36-209 - x z Ct .. I.lo 17 13 1317 - St;S 316l -r.r- l21 Z 8 CNT 17.12 AJ6.209 - X I Ct Ni Ti 11 11 1317 - S\.iS 321 I G.4J0.4 -
~3'7 Z 6 CNNb 18 t' ~209 - XI 0 ~!'lb 11 II 1317 - SUS 347 IG¢c -

"17' 
s""'- ~ 1-'9&1~ 
~S-P'.aie. 
S- n Srro 

Tn- 4C5 Z I CA 13 A.3~57'3 f:Jbl XI 0 N 13 1317 - SUS olOS G'304 -T~ c10 z 12 c 13 ~573 r.lbl x 12 Ct 13 1317 - Sl;S 410 G~ -T- 4105 z 6 c 13 A:JS..573 ~I x 6 Ct 13 8317 - scs 41C$ ~ -
A 111 
C.StMI E">ecvlcJl~ 
Wlll:>ee &:- T~ ...._ .. - - 131 - - C3I m 33-04 ~I 
~c - - 131 - - 131 s;a •2·EH l-161 -

A 171 I TI.I 37C 'M~21S I SolQ I~ I GJ461 I~ S--..ess Cold °""" 
l..c--C s- i"IMl E.lr:1'1an9- 13&1 c 14 Si1 33 
• arcl ~ Tllla 

EXXON RESEARCH AND ENGINEERING COMPANY - FLORHAM PARK, N.J. 



Bfl18-1·1 E~ON 
PERMISSIBLE SUBSTITUTES FOR Page' of 20 

,.. ..,_ 31 Jan. 1985 

USA SPECIFJCATION MATERIALS ERU 

(This BP is ~te for 1u.ctvnent IO lnQUiry OI P\.rdlue Oocunent> IA5'C "'-ACT1C! 

TABLE 3 (Cont.} 

GVIMAN "'ITISH lnGWC 

ASnl ST AHDAl'D DIN DIN MatlNI u.. u.. ..... .... 
Type Numtler Numo.r ~ 

..,,,._ Gnclt ...,..,.. Type Number ~· 
A 111 
CSIM~tr 
Glnlrw PlrDoM ~ 

SI '42 1.0044 ,.. M-Wlo*-1 1!03 Zf141 E37-1 l3D l3bl 0..IO 17100 -W.13 (111 
0..70 Q2 17200 l.OQ W8l 1211 1311 - - - - - -

19 loin 5 - 1.().142 w&.-610 (3bl 1503 2214 - E 52.1 l3D (3b) 
'11 !Ml 5 - 1.11'.t'i -.5501'1111 - - - - - -

A 112 
~ or Rcled Jlof 
s.. ~~ Ran;1I 
lnOY .... ll:rMq, 
T~!ln~ 

Grade F 1 1Ulo5 - 1.5'23 1311 1503 2~ tit - - -
Grade F5 12 cn.io 19 5 - I.~ ¥19.4159Q(311 1503 12S-52D - - - -
Grade F k X 10CI 13 17"40 1.AOOe 1311 1503 '10521 141 - - -
GtaotF11 13 Ctt.lo "' 17175 1.7335 W8l "20(3b)(8) 1503 121...., - - - -
Grade F 12 13 Cit.lo "' 17175 1.7335 W8L-620(3b) 1503 121).s.tO - - - -
GtaotF22 10 Cit.lo 110 17175 1.7380 W8l~10(3b) 1503 122-SIO - ... - -
(doe F »& XSc.hilU 17"40 1.()01 ~ 1503 304$)1 - - - -
GtaotF~ - - - l3l 1503 ~I - - - -
,.....,. F l:>4l X2~1U 17'40 1.'308 l3bl 1503 ~" - - - -
·"Wit F 310 - - - l3l 1503 310531 - - - -
ICleF31S UCr1Ulilo 1110 17440 t.'401 13111 1503 318$31 - - - -. 311533 

Gradl F 31~ - - - 131 • 1503 311551 - - - -
Grade F 319- x 2 CiNiMo 18 10 17440 1....0. 1311 1503 31SS11 - - - -
Grade F 321 x 10 c.hiii 189 17440 1.'541 ~ 1SIXl-C1 321$31 - - - -
Grlot F 3'7 X10C/NiNb!U 17'40 US!O 1503 3'7$31 - - - -

A 193 
5Mr.'NSI C-SIMt Bow 
To.Pa IG' Hi1' ~ 

SI 35.8 17175 10305 3059 320 117\/D 045 137 1771 SIMc9 -
.. 113 
Ucf SIMI Bollr'9 ~ 
11:1 "i1t T~an 
s-c. 

Graot se X7CI 13 17440 1 . .tOCll 1311 150&-713 - Ccnd. A(:lll - - -
Gtaot B 7 "C.-t.lo. 17200 1.7225 (3cl 150M21 A Ccnd. T '20Mll' 253.(12 l3cl 

2• C'lolo 5 17240 1.nsa \.iM9cl Ill SOO"C - - - - - -
Graot e 7M •2 C1.lo' 17200 1.1225 l3cX20) 1SO&Q1 A Ccnd.A(20t '2 Ct Mii' 253.(12 (3IJ(2D) 
Giaoe a a XS~!U 17A.40 U301 l3cl 1506-801 B - - - -
Graot s ec X10~1U 17440 U.550 l3cl 150M21 ,. - - - -
Gtaot s "" 

x s C+loMo ,, 10 17440 U401 l3cl 15()5.W - - - - -
Gtaot S IT X 10CMii 18 9 174.olO l.'541 l3cl 1SCWZ1 Ti - - - -
Grade B 1& 40 Ctt.loV 5 5 17240 1.m1 l3cl 150Ml1 - OIW ti! - - --•. s. '812 

.. 1M 
C. rd "Jt1f Stw NlllS lo' 
Bolls fer H"1' T ~ 
SIMct 

Gtaot 2H C35 17240 1.f 181 l3cl 150&-tC - Ccnd. TX - - -
.~.,.,. ' 2•CtMo5 1n40 1.7258 l3cl 1506-2'° - OIW ti! - - -I l.S. 4182 
.as :7Cl1~ 174'0 1.4000 1311 150&-713 - Ccn&. A(3al - - -
Grade 61' - - 131 - - C3I - - -
fWl'I do.II 
Gtaot I X SCIN 111 174'0 U301 g:i 1506-801 B - - - -
Graoe N x 5r,.,;u..1a 10 17UO 1.U01 15()5.W - - - - -

A1" 
~Colder-
~!I MQy 51..i 
HMl~and 
~T~ 

T 5 12CtMo 195 - 1.7312 1311 3Sll as ezs PSI X12CIM115 137 (351 
T 11 13CIMc" 17175 1.7335 Ill 3t5Clt as Rt ~ - -
T~ 10C1.lot10 17175 1.7380 - 3605 as m 10Ctlolo• 10 137 l'ICI 

A 200 
Samless lntsmeOialt Ucf . 
SIMI Stll T ..ces lo' 
AtMlry SIMct 

12 Cit.lo I t5 1.7312 125 T 5 - 1311 3804 (30)(32) X12CtM115 G7 c:izi 
T 11 13Cttoio"4 17175 1.7335 "' 3504 121 (30)(32) - - -
T 22 10 CIMc t 10 17175 1.7380 - 3509 IZZ (30\(32) 10Ctlolol10 137 (321 

EXXON RESEARCH AND EHGIHEERING COMPANY - FLORHAM PARK. N.J. 
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v 
; 

' ' 

l 
i 
I • 
1 
1 

I 

l 
.j 

E~ON 
lAH 

I.ASIC PAAC'TlCE 

AS'N STAHD~D 

A 111 
c.si.s ~ tcr 
Gm~~ 

Ola 60 

Om 70 

A 112 
~ er Rolled Niaf 
SIMI ?iot ~ F'11Dr9 
n v live tcr HV1 
T~Srta 

Cita01 F 1 
Grll:ll F 5 
Grll:ll F 6a 
Gr11:11 F 11 
Grll:ll F 12 
Grll:ll F 22 
Gr11:11 F 304 
Grll:ll F :J04H 
Grll:ll F 3C4l 
Gr11:11 F 310 
Grll:ll F 311 

Gr11:11 F 316H 
Gr11:11 F 316l 
Graoe F 321 
Graoe F 3'7 

A 112 
Salnlesa C.S• Boe. 
T 1b9S tcr HV1 Pres.Mt 
SeM:ll 
A 1~ 
Mt:1t Stttl Bd!n; 1.111..-
u Hql T empwaun 
SeM:ll 

Grll:ll BS 
Grll:ll B 7 

Grll:ll B 7M 
Grlol Bl 
Graoe eec 
Gr10I B SI.I 
Gr10I a ar 
Gr11:11 B 11 

A 114 
C. rd IJcy S11t1 ~ tcr 
Bots fQI Higo'I T tll'C*111n 
s-:. 

Gradt 2H 
' ~· I 

Gt1ol 6 I 
Gt1ol 6F 
two#\ dl.rl 
<Rll I 
~BM 

A 191 
Seam.ss Cold °'"" 
lnlermeo.111 U/:/r SIMI 
"-'t &c-.arqet ara 
~Tlbes 

T5 
T 11 
T 22 

A 200 
~ln1~te"Jar 
SI.a Siii Tubll ~ 
Rt~ s-c. 

T 5 
T 11 
T Z2 

PERMISSIBLE SUBSTITUTES FOR 
USA SPECIFICATION MATERIALS 

(Thia SP II appropriate for attac:hl'nenl '° lnCJJity OI PurehaM Oocumenl) 

TAil! S (Cont.) 

FMNa4 rTALWC 

AFMOft NP .... UNI 
Type Number "-.rtm Type ....... AeiNrU 

~~-2 A33 101 C3bl Ft '1C8 me -
~-. M17.50I - Ft 51C8 774 -

25 05 M87-508 - - - -z 10 co 5-45 M87·50I - - - Tn CM5<311 
z 10 c 13 A3~578 13bl - - 131 
15 so 541 M87-50I - Z5COC - Tn CM9(3ll 
15 co 4..()5 M87·50I - l:ICD6 - ~ CMT13b1 10 co .. 10 M87-50I - - -ZS CN IMle M87·50I - X 5 C'l N 1110 lll01 13bl - - 131 XI C'l N 1110 lll01 l3bl 
Z 2 CN 11-10 M87·50I - X 2 Ct N 11 11 19(11 13bl - - 131 XZ2CIN252D ao1 (3bl(t1) 
Z I CNO 17.11 .. 7.501 - X S Ct N Yo 17 12 -1 C3bl 

' - - 131 XI b N Mo 17 12 901 13111 
Z 2 CNO 17.12 M87·50I - X 2 Ct N Mo 17 12 ao1 13111 
Z I CNT 1l11 "'87·508 - X I Ct N Ti 11 11 lll01 l3bl 
Z I CN._, 11.11 "'87-509 - X I Ct N Ill 11 11 lll01 l'lhl 

TIJ 37C 1.4213 1271 c 14 SAC 1271 

Z 12 Cl3 A$57• 131) x 12 C'l 13 59oo 131) 
q co' A3~559 C3bl ~CtMo4 7145 (3cl 

q co' AlS-559 (3b)(20) 42CtUo• 71'5 (3c)(20) 
Z I CN 11.09 AlS-551 13bl x 5 Ct Hi 11 10 &901 13bl 
z 6 CNNb 1l10 ~ 1311 X I Ct N Ill 11 11 &901 1311 
Z 6 CNO 17·12 - 1311 X 5 Ct N Mo 17 12 111()1 13bl 
Z e CNT 1e.10 AlS-551 13bl XI Ct N Ti 11 11 eeo1 1311 '° CtN •.06 - 1311 - - T"" CtN 2r.lll 

c '5 - 1311 c 45 71'5 l3c1 
'5 0 2 - 1311 - - T"" T 5 BMr.lbl 

z 12 c 13 AlS-57' 1311 x 12 Ct ,, lllOO 1311 
Z 12 CF 13 .~574 1311 - - 131 

Z 8 CN 11.09 ~ C3al XICtNtllO .,, 1311 
Z I CNO 17-12 - r.hl X 5 Ct N Mo 17 12 • 5901 ~· 

Z 12 CD 5.05 - 1311 - - Pl; Oalmnl 23' 
10 CO S.05 - C3al - - 131: Oalllll'll 2Z7 
10 co 910 - rbl 12 Ct Mo I tO ~ 1101 

TIJ z 12 co 5.05 Mt-213 1321 - - Oamnt 234C3bl 
TIJ 10 co 5.05 "4~213 1321 - - - OaltMI 227~1 
TIJ 12 co 9. 10 .A.4~213 1321 12 Ct "" t 10 ~ 131>1 

BP18-1·1 
Page 5 of 20 

Rev. 31 ~ 1985 

JAPAHESl 

JIS JIS 
Svmbol Numelef> ~l 

SF VC1 G32m -
SF YQA G3202 -

I 
'JFVA J:I G32C3 ~ 
'JFVA J:51 G32'XI (1Gt - - 131 
SFVA J:11 G32ID r.a 
SFVA J:12 G32'XI (1Gt 
SFVA J:229 G32ID flCll 
SUS 31).1 G321' -SUS 31).&H G321• -SUS 31).&l G321' -
SUS 3105 G321• -
SUS 311 G32t• -
U31SH G32t• -
SUS 31Sl . G32t• -
SUS 321 G32t• -
SUS 347 G32t• -
ST1I 35 (i3.Cg1 atn 

SUS •tO G'3XI Pll 
SNS 1 (04107 Oii 

SHB 7 (;1107 Dl.ll20'l 
SUS 31).1 GQ)3 Oil 
SUS 3'7 GQ)3 Oii 
SUS 311 GQ)3 Oii 
SUS 321 GQ)3 Oii 
SNB 11 (;4107 Oii 

s '5C (i.1()51 Oii - - OI 

SUS •10 GQ)3 Od - - I C3I 
SUS 31).1 G'3XI I (JaJ 
Cl IC: 316 G43C)3 1.:111 

SliA 25 ~ ll5l 
STBA 23 ~ 1.:is1 
STBA 2• ~ •l5\ 

STBA 25 ~ 02l 
STBA 23 ~ I 02) 

STBA 24 ~ I .:J2l 

[_,.. 
EXXON RESEARCH AND ENGINEERING COMPANY - FLORHAM PARK. H.J. 
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3P18-1·1 E>J{ON 
PERMISSIBLE SUBSTITUTES FOR Page 6 of 20 

-Rev. 31 Jan. 1985 , 

USA SPECIFICATION MATERIALS ~E 

(This BP IS &PQt'OOt\at• let attael'W'nent to lrq.JrY Ot ~ Oocumentl IASIC PRACTICE 

TABLE 3 (Cont l 

: GEAlllAH ' IRtnSH I IELGIAN 

ASnl ST AHO.um DIN I DIN I Mnlrill i I..!:. l LS. I A9"WU l NBN I NIH I 
Tyoe Nurn09f ~' A.,.,..U Cirm. Tyoe Nut11Def' I l:i-1"«1 

• 2C3 ' I 
1~ I WBl• ll&l 1~501-~ !: I I 

1~ I I I ~Nt• ~ 51111 8oilr "'-
1~N1' i- 1- 1-~o 

Gnlol E ,_ i f~\ Im ·-
A 2!W I i : I 

"6o-Sr.I ""- fer ~ I i 
' I I I 

Ind 0l7-. "'-rt V- I I I !SI , ,.....,5 GI.- A 110.to 5 1- 1J.IZI OrOlr Wiii DIN 1501·240 - 129 ,_ 
I 50048-3. 1 C Ila! ' 

Gr8al B 1101os I- l.5.C2.1 O'lllfr WI#! OIN - - i (31 1- - I-
50043.ICl~I 

A :IOI i i I i 

I= 
S-...~SrMec- ! 
arc~w T1aa I 1s "'° s 1- I: I: ~ . ._ T: 1.stZI (3a) - - -

'll T 11 I 16 liio 5 ,_ 1.s.zl (la) - - -.. 
I I I I I I I I 1--~ 

S:..~lt"ll I s..c.m.-.- T.aa I I 
G.i-loe A..1 I SI 45.! I 17175 ,~ ·- i 30&..i ~ Ir.it:" I :l4! ! 837 I fl~ 

"213 I ' : I 
-- Ale< s- Sc.-
ll1l "'-' ~ ; .,_ 

Gnlol • ' ' . 12Ct\io 195 - 1.T.162 (3&J 38C"l6 S2S l30l - - -Gr.- T 11 13 CtMo"' 17175 1.7335 (81132) 36.?6 6Z1 (3;) - - -Gn1o1 T 12 13 CIMo"' 17175 1.7335 ll2l 3606 62'J (3CI - - -C..-- T Z2 10CIMog10 17175 1.T.l80 (32) 3606 6<2 (3;)(32) - - -i? X)4 xscnt1u 17'4a 1.'3C1 13bl 3$09 304S25 l30l - - -
TP~ X2~ 199 17'4a 1.4308 13bl 3606 »Ls.22 l30l - - -
TP 310 I X12C/fi25~ - 1.'845 WBl .. 70(3>1 - - (31 - - -TP 318 X ~cm.Mo 1s 1c 174'0 1.4'01 13bl 3606 31~ l30l - - -
'"'31$l x 2 CJ1.,J,lo 1 s 1 0 117'40 1.4AG' 13bl 3606 31~ CXl - - -
TP 321 i x '.0 C.-t.7118 s 17460 1.4&&1 (3til 36)8 3'is.:2 I 1301 - - -
i? 3A7 I X 10 C:NiNb 1!; I 17.UO 1.~ 13til 3&o6 3A75·~ !3Cl ·- - -

" 214 

I St 37·2 I H!:?S 110038 I Ctl Ef1W °'* '~ I_ l~.1 I 6'c':1: llesara ...,__, 
l"elt Ezcl"...-q.' L..i 
ecro.- 7""" ~ 529 I IJt>l 

... 211 

I C.Sle9 Ci57CS ~ 
t::r i:..isr:ri \II.a.; 'tr ~ 
T~S.W:. 

WCA ~25 1n.s t 1.oe1; - 1504-151 '30 - - - -
WC3 - - ,_ r.n 15()4.161 « - - - ·-

.. .ao Curt;s 'tr I ............ C.:t-.Nnj ~~ 
~11)"-C\ ! ; r'Qll'atln sOria 

WC l GS-22 "4o4 17245 1.5'&19 - 1504-240 - -
I~ 

- -WC S G.> l 7 CiMo 55 1?2'5 1.7357 - 1~1 - - - -WC g - - - - - - - - -cs GS-t2~19S - 1.7XI WSL·sw.lbl 15G'-62S - - - -c 12 ~X-12 CIMo 10 I - 1.7388 WSl·Si513bl 1$04.Q9 - - 1: - -CJ. ,~ - - - m •5()4.713 - - - ·-l 234 

I l'<IQ.0'1! ~ ..,, WJof 

::i:' c;s 1:1 "'°°'"'• :ae T 9"'0Wt:.ns 
Gtaot \ll'Cej SI '5.8 17175 I.CMOS - 15C3 %21-48:) (28) - - -Grlot l'i'?C - - - l3l 15'13 Z2MIO 1291 - - -Gtaot NP1 16 liio5 - 1.5'23 Ill.I 1~ 2~ 1291 - - -c.r- ~ 12Crt.lo 19 5 - 1.7362 (3al 1503 ~~ 1361 - - -
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Type Nunlb9r Number ...... Nuneer Qr'lde 1111-u Tvoe N\llNIW I .. emn. 

X$CtHi1U 174.40 U301 (211 1501 »&SIS - UNCr1110 A2.).4 l3bl 
X2CIN1U 17"'° 1.4308 1211 1501 »&S12 - X3NCr1110 A2.).4 (211 
x 5 CIMMo 11 10 17"'° 1."'°1 (211 1501 318Sll - - - -x 2CIMMo 1110 17"'° 1.4404 l3bl 1501 :11ss12 - - - -- - - Pl - - Pl - - -- - - 131 - - C3I - - -x 10C'MTI ,., 17"40 1.~t (211 1501 UtSIZ - UN() A2.).4 1311 

n 1110 
XIO~flt 17'40 1.'560 (!all 1501 347$17 - - - -X70Alf3 17'40 1 . .oo:I l3bl 1501 .a5517 - - - -X10Q13 174-40 1.Gle l3bl - - - - - -x 7Cr 13 174-40 1.4000 f:t 1501-713 - - - - -X8017 174'0 1.4011 - - - - - -
- - - r.n - - r.n - - -

. 
x 7 ClAI 13 17440 1 . .oo:I g:i 

. 
'740 1 (211 - - -x 7 Cr 13 17"40 1.4000 - - en - - -

X5CIN1U 17'40 U301 1211 3740 2 (211 - - -X2CIN111 17'40 1.4308 (211 3740 7 C3bl - - -
X5C'MMo1110 17"40 1.oM01 1311 3740 • !3bl - - -
X2~1910 174'0 1.~ l3bl 37-'0 • c:lll - - -
- - - (3) - - Pl - - -- - - 131 - - 131 - - -
X10CJMT'11U 17'40 1.'5'1 ~ 3740 3 i:l - - -
XIO~IU 174'!0 l.'550 'J711J ' - - -

ltC.i X> Ft 177~ 2.C380 ~ - - C.oldld - - -~ 

~· 

Q22 17200 1.11$1 f:;! 1503 221~ 110\ - - -°' 22 
17200 1.1151 1503 221-490 "°' - - -

I 

I 

X7CrM me uooz f:J - - gi - - -x 10() 13 17440 t.~ - - . - -

X 5 CtHi Ill 17440 1.4301 l:llJ - - Pl - - -x 2 CtHi 111 17440 1.C30I 1311 - - Pl - - -X5 Co1alo 1810 17'40 l."°1 C3bl - - Pl UClli 111 -Mo17.1U 
XZ~1110 17"'° 1.~ C3bl - - C3I - - -- - - 131 - - 131 - - -XtOCdtTitlt t74C t.'5't l3lit - - C3I UCrN tt1 -. Ti 11 tO 
XtO~llt 174'0 t.'550 C3bl - - Pl XICr" 111 -

~1810 
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TABLE 3 (Cont.) (-
GDIM.ut llVT1SH lll.GIAH 

DIN C8I lllet"1ll LL LL ..... NIN 
TYPt _...,., Nllf'/'ber ~ IMnOer Gredl ft-a TYJM NumOer Rem.ti 

X5Ctff1U 17MO 1.4" (3bl 3ll05 3GC$11 - - - -XICIN 1111 - 1.""8 WBI.~ 3805 30CS5I - - - -x 5 CINMo 1110 17..., 1.4ot01 (!Jll 3805 311$11 - UCllt ,,, -Mo 17.12.2 
x 10CIH'Ti 111 17MO l.'541 13111 3805 321$11 - UCIN ,,, -1i II 10 
X5~1110 17UO U550 l:lbl 3ll05 3'7$11 - UCIN ,,, -1111110 
Xl~1513 - l."'91 WBl..f70C:lbl 3ll05 3'1$51 - - - -

X5CMll9 174CI 1.Qn l:lbl 1501.«JI I - - - -X2CM191 17'40 U308 l:lbl 1501-«11 c - - - -x 12CIN2521 - 1.4'$ (3ll - - Pl - - -
x 5 Cll&IQ ,, 10 17UO 1.4ot01 l:lbl 1501""5 I - - - -
x2~1110 174CI I.~ l:lbl - - - - - -- - - m - - - - - -XIOCMTi 181 17'40 1.4541 (3b) 1501~1 TI - - - -X10cnufl1U 174.tQ 1..IM!! C3bl 1501~1 NI - - - -
USt 37-2 171tl:I 1.0038 - .. a - .AE235A "21-101 -5144.J 17100 1.00'4 - 43l50 "3A - AE2.55A A2M01 -

HI 17155 1.0345 - 1501-151 380 - EJ7-2 S30 (2) 
HO 17155 l.Q.425 - 1501-151 400 - ~-2 530 121 

G-Ul CrfiS 22 9 17'6'5 1.4129 (3ll - - Pl - - -G-x ;s CtNiS 25 12 17'6'5 l."337 (3a) - - (31 - - -G-X <IO C'fiS 25 20 17'6'5 l."'4t ~ - - g - - -G-X <IO CtNiS 35 25 17<165 1.'857 - - - - -
WSi '55 11'102 1.0565 - - - DI 

' ""'·2 
UCI 

,_ 

- - - gi - - g - - -- - - - - - - -
5 D tSI 50.111 217 - - - - 131 - - -
XSCINlll 174'0 U301 C3bl 3805 3GC$11 - - - -- - - (3) 3ll05 304S5I - - - -X2CIN11t 174'0 1.4308 l:lbl 3ll05 30451• - - - -- - - (3) - - - - - -XSCINMo11TO 17"'1IO 1.U01 (!Ill 3ll05 318511 - - - -- - - Ql 3605 31SS51 - - - -X2Cl+Q.lo 1810 17CAO 1.~ i:: 3ll05 3185,. - - - -X10~1i11t 17440 l.'541 3605 321511 - - - -X5Cttft 111 - t.4543 (3bl 3605 3'7$11 - - - -- - - 13) - - - - - -

EXXON RESEARCH AND ENCINEERING COMPANY - Fl.ORHAM PARK. H.J.. 
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~ 
~ 

E'}(ON 
I.RH 

BASIC PRACTlCE 

ASTM S'T AHDA.ltD 

A %71 
s.in.. AusWlliC Ct"'6 
S- Siii T lil9s 1cr 

~=-TJI XMH 
TJI 311 

Tl' 321 

TJI 347 

TJI 347H 
A %71 
~ll'l:SMlll 
Fl....._ SIM 8.-s n1 
Sl\apes 

T.,.,. 304 
Type 30oll 
Type 310 
Type 3105 
T.,.,. 31a 
Type 3151. 
Type 317l 
Typ1 321 
T.- 3-47 

A2a 
Low Ind lnlsmei:illl 
T-'e ~C-SIMI 
P.ai .. o1 s~ Qaily 

G-aC 
Gi1oe 0 

A US 
Low lllld ln1.-medilll r..- Snrqtn C-SlM 
P'.&1.11 tcr Pr8ssn VesMll 
~A£S 
Gnde c 

Am 
I"'~~ F..ci. ll'd 
F t-0~ /.lo( Culn;I lei' 
~~ 

G'lcll MF 
Gnde HH 
~MK 
~HP 

Am 
C-lk>Si SIN P'ol1el b' 
~Vessels 

A 302 
~nl~SIM 
Plat .. lcr Pr9SM9 VISMIS 

Gl'ldl A 
Gl¥ll 9 

A 'J/11 
L.owc.51.MI ~ 
~ F1Slra'I 

Gr1dl B 
A l12 
s..n-rtdW._, 
J.us:IMC siar.. s.. 
P'C)e 

TP 30oC 
Tl' 30.&H 
Tl' l04l 
TP 310 
TP 311 
TJI 316H 
TJI 316l 
TP 321 
Tl' 3'7 
,,, 347H 

PERMISSIBLE SUBSTITUTES FOR 
USA SPECIFICATION MATERIALS 

(This BP it IPOf"DPrial• f0t 1naetvnent to ll'IQUiry 0t PurchaM Document) 

TABLE 3 CCont.l 
F'AlHCH ITAi.Wi 

AFNOR "' UNf UNI 
Tyi>e Numoer Aemllb Type ~ Atll'lal1l• 

Z I CN 11.oll .f.3$.573 '3111 XS Cr N 11 10 .,. Ollnw1' t13(3bj 
Z I CN 11-10 '4-214 - XI Cr N 1t 10 .,. l!ll 
Z I CNO 17·11 .f.3$.573 Pbl X 5 Cr N Mo 17 12 .,. C3bl 

Z I CHT 1l10 .f.3$.573 l3bl XI Cr N Tl 11 11 .,. C3bl 

Z I OHi 1l11 A.35-573 C3bl XI Cl N Ml 11 II .,. OM1*le 99113111 

- - r.n X I Ct N ht! II 11 .,.. r.1111 

Z I CN 1•1 .f.3$.574 - X 5 Cr N 11 10 ., -
Z 2 CN 1•10 ~574 - X 2 Cr N 11 11 ., -- - 131 XZ2CtN2$20 ., -- - 131 XI C'I NI 25 20 •n -
Z I CNO 17·t1 A»-574 - X 5 Cr N 17 13 mot -
Z Z CNO t7·13 A»-574 - X Z Q N Mo 17 12 801 -
Z 2 CNO 11-tS ~574 - X 2 Cr NI Mo II II 801 -
z I CN'T 1•10 A.3$-574 - XI C.- N Ti 11 II 801 -Z & CN~ IJ-10 "3>574 - X I Ct N htl II 11 801 -

£ 2'-2 A.3$-501 - Ft'78 1IJ70 -E ~2 A3>50t - Ft~ 707I) -

A 37.cP 1.36-205 - Ft 315().0CW 5159 -A 42.cP ~205 - Ft 381). H(W 5869 -

- - 131 - - (3) - - 131 - - (3) 

- - gi - - gi - - - -
A 52.cP .US.205 - Ft 510.tKG 5851 1141 

- - C3I - - ~ 11 UOO!i Al&-208 - - -

- - r.n - - r.n 

ru z a CH tt-10 ,.t4ZJO - X5CIN1110 aw (3111 
TlJ Z 6 CH 19-10 14-214 - XI 0- N 11 10 aw (3111 
TV Z 2 CN IP.II .W.ZIO - X2C<Ntl11 llllCW (3111 - - - XZ2CrN2520 aw 13bX111 z. OlO 17J1 A3S-573 Pb) X 5 C'I N Mo 17 12 lll04 13bl 
TlJ Z I CNO 17·12 Mt-ZIO - XI Ct N t11 17 12 lll04 C3bl 
ru z 2 °" 17-12 J.4.ZIO - X 2 Cl N Mo 17 12 lll04 Dan.. '41{lb) 
z g CN'T 1&.11 ~ - X I Cl N T1 11 11 19()4 13bl 
Z I CNNI 1l11 A3S-573 C3bl XICrNtlltl11 19()4 13111 - - - XIC'INtllll11 lll04 C3bl 

BP18-1·1 
Page 11 of 20 

F;ev. 31 Jan. ~9e5 

WAHESE 

JIS 
N!5t>« I R.-111 Symbol 

SUS 30olTF G.347 -
SUS~ (l3A63 -SUS 311TF G.347 -
SUS 321TF G.W7 -
SUS 3'7TF G3'S3 -
SUS 34~ 1 G3A63 .-

SUS 30ol GQX) -SUS 30oll G4303 -- - c:a 
SUS 3tOS GQX) -
SUS 311 G4.3CX! -SUS 31SL G4m -SUS 317 G4m -SUS 321 G4m -SUS 3'7 GQX) -
SS '1 G3101 -
SS 41 G3t01 -

- '31 
SB •29 G3103 .-

SOI t2 G5122 -
SCH 13 G5122 -SOI 22 G5122 -
SCH 24 Gs122 -
~36 G3115 (t5l 

S8V IA G3111 -sav is G31t9 -

SS,, G3101 '~ 
SUS l04TP G)C.51 (lit 
SUS l04HTP G345I ~ 
SUS :IO'lT'P G3-C5f (111 
SUS 310STP G345I 1111 
SUS 316TP G:MSI (111 
SUS 316HTP G:MS9 (11! 
SUS 316lTP G3'59 (II) 
SUS 321T"P G3'59 1181 
SUS 3'TTJI. G3'59 1111 
SUS 347HT'P G345I 1161 

EXXON RESEARCH AHO EHGINEE.RINQ COMPAHY - FLORHAM PARK, H.J. 
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BP18-1·1 E~ON 
PERMISSIBLE SUBSTITUTES FOR Page 12 d 20 

Rev. 31 Jan. 1985 

USA SPECIFICATION MATERIALS IR&I 

(This BP is ~w for aftldVMnt to Inquiry OI ~ Doo.Jment) BASIC PRACTICE 

TABLE 3 (Cont) 

GERliWt IAmSH Kl.OWi 
ASTM ST ANDA.RO DfN DIN ........ l.S. l.S. ~ N8N 

~ Numbw tUllber Rell\lrb """"* GrMe RefMrU T- NumNt lltelMl'b 

ADI 
Nq~ Ballna ....... 
lc7 I.ow T~ 
s.w. 

L7 '2CIWo• 172110 1.7225 1311 !50M2! A.Ccnd T (:II) - - -
L'3 - - - ~I - - !!1 - - -
Be XSCM1U 17440 U301 !50M01 I - - -

Am 
H9'I ~ 5119 a.. 
tar~ 5119.icra 

Typt , CQ35 1864 1.11'1'2 ~ - - gi - - -T-2 2:2112 116& 1.5509 - - - - -
AJD 
~ rd Wtad l'lpl 
tar 1.,ow.-Tenwan 
s.w. 

Gtldl I TT Sl4tN - !.0437 W8l.&801211 - - ~T.Z - - -Gtldl 3 10 Mi 1• - 1.5&37 W9l-6a0!3bl 3ll3 >*'S503 - - -LTIOG 
Gtldl. TTSl'5H - 1.Gf.54 WIL~ - IA410 CAT. Z - - -mo 
Gtldl I XINI - 1.sec WBL~ - ~ CAT. Z - - -LT19' 

" ,,.... Wiii w-.i c. 
rd Alt:!f SIM T ll* for . 
Low-T wnon&n S.W:. . 

GrlOI 1 TTSI •1N - 1.DG7 -~ - - - - - -GrlOI 3 10 N" - 1.5137 WBL.ao(lbl - ~ CAT. 2 - - -LT10G 
Gndl. TT Sl'5N - 1.Gf.54 WBL«i(:lll - IA410 CAT. Z - - -mo 
Gtldl I Xlltt - 1.sec WBL~ - ~ CAT. 2 - - -LT19& 

A 3l5 
*- F-*Mf:1r 
Si.t Poe lcr "'11 
T~S-C. 

p 1 15~5 - !5'%3 (311 - - 131 - - -p 5 12 Cl1.lo 195 - !ns2 W9l·~ 360' HFSS25 CAT. 2 - - -p 9 - - - 131 - tFS6& CAT. 2 - - -471) 
p 11 13 CIWo"' 1717$ 1.7335 Ill 311)4 l'F'S621 CAT. 2 - - -p 12 13 Cl1.lo "' 17175 1.7335 - ~ HFS6» CAT. 2 - - -

440 
p 22 10 Ci.lo 9 10 1717'5 1.T.leO - 311)4 HFS822 CAT.' - - -

A J50 I 
~ at ROllld c. &."Id 
NqS!N~~ 
~ &/'.:! v- for t.ow 
Terrc:onVt S..C. 

GrlOl lF I TH1 - 1.o.i.3'7 WBL-680(:lq 1503 ~.(JO - - - -GrlOl lF 2 TT SIE315 17102 1.o!iOI l3cl l&IO WPl.O - - - -
' 1503 ~41 - - - -.:;.-.a. lF ' ION l.f - 1.5&:77 W9L.ao(3cl l&IO WP\.-3 - - - -
' ....... 1503 ~ - - - -

A 351 
~ s..- c:.scn;. b' 
Hq!T~S-C. 

Cf I C>XICM 111 17"5 t.C3CI Pal 1~ C15 - - - -CflM C>X I Cit9Mo 18 10 17445 1."4Q 1311 1504-311 Cll - - - -oc 20 C>X15~2520 - 1.4'1 ~·st5(.l)I 1~10 CIO ;; - - -HK <IO C>X ..:i C'.INoSi 25 20 .17"5 1."'8 - - - - -
A l5a 
F~ S!Ml~tar 
t.ow T~ S.W:. 

Gt1iOI u:a GS-():24 1-1151 - WBL~ 1504-111 "° (1) - - -Gt1iOI LCZ - - - £ll.. ... _, - - ffl - - -Gnde LC GS-101't 14 1.5631 - 1SOC-503 mo - - -
AW 
Nnt ,.. "'*"' ~ ~ 
Plata. Ooo..t.11 lb'mllmd 
llll T~ ti Pl'9ls.n 
VllSSllll UNI - 1.56Q W9L.Q0(3cl - - 131 - - -

EXXON RESE.A.ROI AND EN<llHEERING COMPAHY - F\.ORHA.M PARK, N..L 
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r 
[~., 
~, 

E*.ON 
Dill 

I.ASIC ~AC'Tict 

ASTII ST AHOARD 

A l3I 
Mlt1f SIM Bcm; .._. 
lcr Loe T~ut 
s.r.a 

L 7 
L '3 
8. 

A325 
H9I s~ 51111 11o11s 
fa' Sir~ SIM Jara 

Type 1 
r- 2 

Am 
S..-W'dW9'cleicl~ 
IQ'~T~ 
5-Ya 
~I 
~J 

~· 
~· 

A J3.I 
S..-- W'd Weicjed C. 
n ~ S:.1 TLb91 u 
~ Trc>nuw S.--
~1 
C»-ldl 3 

~· 
~· 

A ll5 
S-- Ferrruc ~ 
s1 .. ~la" fJs:/I 
T~S.VC. 

p 1 
p 5 
P9 

p 11 
p 12 

p 22 
A l50 
~ r:rl<OO.C: c. rd 
~SIMF"~~ 
~ ll'd V&MI lcr low 
T ll"Ol'lD.n S.VC. 

~L.F1 
Grldt LF 2 ; 

' <not Lf 3 1 

A 351 
ks°..Wl"X s:.. ~ lcr 
~T~~S.-. 

CF I 
CF IM 
Q( 20 
HI( .0 

AW 
~Sl-~lcr 
lDW T~~ S.-. 

Gi1IOI LC8 
Gi1IOI LC 
Gi1IOI Lc::J 

A l53 
Hr. Pw CM-c Nicill SIMI 
?.i I&. Do.bit Nctmlli:ed 
ll'ldT~b'l'r-.w 
v~ 

-·-·-·~"'·- ~_,,-:- ... .. -.- -

BP18-1·1 
PERMISSIBLE SUBSTITUTES FOR Page 13 of 2D 
USA SPECIFICATION MATERIALS 

Rev. 31 J.;:. 19!5 (This BP it ~t9 tor attachment to ll"IQUiry OI ~M Document) 

TABLE 3 (Cont.} 

RtEHCH tr.w.uf JAPAHESE 

AfMOA Nfl UNI UNI JIS JIS 
T~ NumOer .... ,..,,.. --- flemuta Symtlell Numbolf ~ 

'2 co' "3$-551 C3c$ '20-Mo' 7"5 J3al SOI"° (04105 1311 
40 NCO 7 - ~ 40NCIWo7 7"5 ~ SNCM £39 C0.103 ~ Z I CN 1U A'.IS.551 XI Cl N 11 10 9)1 SUS '111.t G'303 

- - C3I - - (3) S33C G4051 all - - - - - - - - -

ru .a 8T 142!!0 - c 15 9'I (I) s.-rMa °"" STl'\. 31 ~ 11a 
fU 11N1' t-42!!0 C3c$ 11 Ni '' 541 

s.i.. °"" STPl." ~ (1&l 

ru .a 8T 14230 - c zo ... 
s.i.... °"" - - (:JI 

T1J Z 11 H t 142!!0 Ill X 12 N 09 541 
SMtliea °"" STl'\. 70 ~ 11a 

' . 
T\J'28T 14230 t:m c 15 set 

~°"" 
STBI. 39 G3'64 -T1J 11 H 14 Mi-ZlO 1291 II Ni 14 5'8 STBL '8 G34M -

l'UA'2ST M9-230 1291 c 20 9'11 
s.-rMa °"" - - 131 

fU Z 11 H t 142!!0 Ill 12 X N 09 9'I ~°"" STBl 70 G34M -

T1J 15 0 3 M~213 - 11Mo5 5"2 - STPA 12 Q3.&58 (19 
ru z 12 co~ M~213 - - - eunr. 234(3b) ST?A 25 Q3.&58 [161 
ru z 10 co 1 ~13 - - - - STPA 2e Q3.&58 (161 

ru 10 co s..os 14213 - - - eunr.m~ STPA Z3 Q3.&58 (111 - - 131 ,, Ctr.to 3 5"2 (3bl STPA 22 G345' (18 

ru 10 °' 110 "411-213 - 12 Cr Mo 9 10 542 (:Jl)l STPA 24 GJ.158 ,,. 

AF 41 H t.1117-508 - Fe •10 D 77'8 (3al SFl I G3205 -AF 41 Ml7·50I (1J Fe 510 D 774' (3al(1'J SFL 2 G3205 -
~1' .. 7-!0I •11 - - - SFl.3 G3205 -
Z I Oi 20.11 "3$-571 ~ XI Cl Ni 11 10 - Tln'I G2 AU 18(3)1 SCS 13 A G5121 -- - C3I x • Ct " Mo 17 12 - Tln'I G6 AU 11(3bl SCS 1' A G5121 -
Z 12 CNS 25.20 .W.571 :ii - - g: scs ,, G5121 c:llr - - - - SOI 22 G5122 -
FJ.-M A32.o52 - - - T'"' T10(3bl SCPl.1 G515Z -- - - - - - SCP\. 21 G5152 -- . - en - - T'"' GH 'lr.lhl SCP\. 31 G5152 -

9 IM90 AlS-2°' - Ft E •90 Mi 36 E\J 129 1!}(12'1 - - OI 

EXXON RESEARCH AHO ENGINEERING COMPANY - Fl0Rt4AM PARK. tU. 
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BP18-1·1 
Page 1~ of 20 

-~- 31 Jan. 1985 

AST1il ST AIC)AAD 

.... 
~Wlllild 
""-* 0-H Alof s..11 
Poe tcr •Tnpnan 
s.w:. 

Grldl 304 
Grldl 310 
Grldl 311 
GrlOI 321 
GrlOI 3'7 

A "1 
Cl""'° $l8tl ..... tr 
Boin ll'ld or.. "'-" 
v .... 

Grldl 5 0.. I 
C-2 

Grldl 11 0... I 
0..2 

Grldl 12 C- I 
C-2 

Grldl 21 C:- I 
0..2 

GrlOI Z2 0.. I 
Qm2 

•• ~ [).de 1111 "'-" 
Cu:r9I tcr s..-a 
T~ 

A 403 
'NroJtlf. ~ StarMI 
SI.--~~ 

A 414 
CMb:ln SI-' 9-- b" 
Pr-.nv-

<all B 
<all 0 
Gt.:11 c 

A 421 
~c..~ 
~S-~ll:r· 
T~S.-C. 

CP 1 
CP 12 
CP 22 

A'-Q 
C-StMI P\al9I ..., 
ilT'cro..d T ,._,,, 
~ 

GtD 55 
Gtaoe 60 

•• 4'7 
.iu. Ut1f ~ tcr 
4°'T~s....:e 

r- u 
A '51 
~ c.. AusllrTlic 
~~la' M9'I 
T~s....:e 

GtD CPI'. 
Gi'lde CPI' IC 
Gi'lde CPf .. 
~ Oii( 20 

A SOI 
~nT~ 
vaoun r,._, c. n 
"Jcr SIMI ~ tcr 
Pr.ssn v ... 

Cm 1 
Cm 2 
O&u 3 

PERMISSIBLE SUBSTITUTES FOR 
E'KON 

USA SPECIFICATION MATERIALS IRU 

(This BP is ~tt for 1ttactvnent to I~ 0t P11'CN.M Documentl ~ PRACTia 

TABLE 3 (Conll 
~llWI lllmsH lll.GWC 

DIM DIM ...... LS. LS. .... H::., I 11temn. Type NumlMt' NumOer R....U HumOw Gr9de ....u Type 

X5Ctft1U 17.MO 1.4301 l3bl 3ll05 304SZ5 ~ - - -x 12 Ctft 25 21 - t4&&5 Wl!l-'70(3il - - ~ - - -
XS CINiMo 1110 17UO 1...o1 (3bl 3ll05 311521 - - -
X10~ii119 17.&AO 1.4$41 ~~~~ 3ll05 321S22 L~ - - -
XIO~lat 17.&AO U550 3805 )17$17 LWH'T - - -

12 c.-Mo ,, 5 - 1.7352 W91.·5101311 - - Pt - - -
12 CJ\lo 195 - 1.T.le2 (311 - - Pl - - -- - - "' 1501~ A - - - -- - - "' 1501"21 A 1111 - - -
13CJ\lo" 17155 1.7'33! - 1501.QD fTA - 1'CrMo'5 12!1 -
13 CJ\lo" 17155 1.7335 (311 1501-420 31A - - - -- - - 131 - - Pt - - -- - - 131 - - Pl - - -
10 CJ\lo t 10 - 1.T.JeO ~ 1501~ 31A - 12()Mol10 129 -IOC'Mo t 10 - 1.T.180 1501~ 31A llD - - -

- - - r.11 - - 1"11 - - -
- - - m - - m - - -
HI 17155 1.03o45 - 1501-151 * - E37·2 l30 -
HII 17155 1.0425 - 1501-151 400 - E37·2 l30 -MID 17155 1.°"35 - 1501-151 430 - E42·' 630 -

' - - - 131 - - Pt - - -
GS-170Mo 55 172"5 1.7357 ~! - - ~ - - -GS-, 8 c.-Mo 9 10 - 1.7'79 - - - - -

TTSU1N - 1.°'37 :i-• 1501-111 400 - E37.Z l30 -- - - 1501-151 430 - E'2·' 630 -
G-X 35 Ctft 25 12 - 1 . .al1 W91..'*l'l.o1 - - m - - -
G-XSCtft Ill 17"'5 U:JOI (3bl ~ 1 C3ll - - -G-X 7 CM.>t118 9 17445 l.'552 1211 - - Pl - - -G-X6 CtW.lo 119 17"'5 1.4AOI (3bl 45:M 3 ~ - - -G.X1Sc..Ni2520 - 1.440 W8l-~I 45:M 7 - - -

- - - "' - - Pl - - -22 NiMoCI '17 - 1.1751 WSL~ - - Pl - - -20 l.lnUoi'i 55 - U310 WBl~3bl - - Pl - - -

EXXON RESEARCH ANO ENGINEERING COMPANY - nORHAU PARK. N.J. 
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E'f{ON BP18-1·1 
PERMISSIBLE SUBSTITUTES FOR Page 15 of 20 

ERIE USA SPECIFICATION MATERIALS 
Rev. 31 ~an. 1-985 

, 
BASIC PRACTIC! (This BP ia IPDtOPriat• IOI anactvnent to ll"IQUWy OI P\i'chaM Document) 

TABLE 3 (Cont.) 

FAE.NCH fTAUAM JAPANESE 
ASTll ST AHCARD AFNOfl NF UNI UNI .llS I .llS 

Typt Nl.lll\W Aemwu Type Humber A911WQ Symool Numb« Aenwta 

A isl 
E:..r:n:.f\ISIOll Welded 
~ Cr-N AJc.r Si.I 
POI b ~ T llT'C*"W9 
5-\a 

GrlOI 304 Z a CN ti.Cl J.36.209 t:lbl UCrN ti 10 1317 13bl SUS 30& Tl"f G346ll -GrlOI 310 - ~209 - X22C'.',.2520 8800 (3bl(tt) SUS 31 OS ITT G346ll -
GrlOI 311 Z a CNC t7.tt ~209 t:lbl X5CrNMo17122 1317 l3bl SUS311TP'Y ~ -
GrlOl 321 Z I CHT 1l1D ~209 ~! X5CtN1itl1D 1317 e! SUS 321 Tl"f G346ll -GrlOI 3'7 Z g CN ~ 11.10 J.36.209 XSCINlll 1810 1317 SUS 347 TP'Y G34611 -

A 317 
Ct.Mo St .. P'.alel flJ' 
Sc*1 and Olrltl' PrlSlll"I 
v-eorao. 5 Cw 1 z 10 co S.05 J.36.208 1311 - - Fiie* l.lllcro 50<3bl sew• (i.1109 -

Cua 2 z 10 co S.05 J.36.206 1311 - - - - - -Gtldl 11 Cua , - - 131 - - 131 SCMV 3 (i.1109 -
C'.aM 2 - - (3) - - (3) - - (3) 

Gtldl 12 Cw , 15 CO •.OS A36-20e 1311 1'CtMo• 5Mil (5) sew z G'109 -Cw 2 15 co •.05 A36-20e - 14 Ct Mo 45 5868 (5) - - 131 
Gtldl 21 Cw 1 - - Pl - - (3) SCMV 5 (i.1109 -Ow 2 - - 131 - - (3) - - (3) 
Gtldl 22 Cut 1 10 co t.10 A36-20e 1311 12 Ct Mo. 10 5119 ~ SCMV' (i.1109 

Cass 2 10 co 9.10 #J&.206 - 12 Cl I.lo t 10 ~ - - c:n 
'* F9"!'QC ~ Iron ~ 
~lortw.11«1 

m r.n m T~!IAS - - - - - -
HC3 
Wf'N/f. ~ S!M'MA 
5:.- . l'\circ F" ........._ - - m - - r.n - - f31 
A 414 I ~SIM 9IM!I flJ' 
P!'1ssllt Yll!.Mll 

.1 
Gr101 a A 37-0' ~205 - Ft 3403 86147'0 - S8 '2 G3103 -Graol c A •2-0' A36-205 - Fe 3703 5664-7'0 l'1 S8 '2 G3103 -Graoe 0 A '6-.cP A:io.205 - Fe •203 5664-1'1> - - - 131 

,U21 : ~~F~ ' .AJcy St• ?'Qt !or Hil)'I-
T r"C*'1illl 5-a 

a> 1 - - (3) - - - SCPl-4-1 10: G5202 -
CP 12 - - gi - - - SCPl-4-210: G5202 -OI 22 - - - - - ~ Gsm -

A U2 
C.SlM 1'111111 W!1l'I 
~TNISo"llOll 
~ 

Gtaoe 55 A 37-AP A36-205 (14) Ft 360-2!CG 5869 - - - (3) 
Gradt 60 A 42-AP A.36-205 11'l Ft •t~G 5869 - SP'/ 2• G3115 

A 447 
Cl .>;t..f. f.Jc.f CIS:ir'9I lor 
"9'1T~S-C. 

TYOI II - - I'll - - r.n - - 131 
A4St 
~~Auslmc 
SlM F'"9t 1or Hiq1 
T~S-C. 

Gtaoe CPF I - - (3) - - - - - Pl 
GrlOI (;Pf' llC - - (31 - - (3) - - (3) 
GrlOI CPf' IM - - gi - - - - - (31 
Gradl CPI< 20 - - - - - - - 131 

A SC. 
~ardT~ 
VICU61l T rt a tees C. 1110 
~StMl~b' 
Pr9$$.A V"-MIS 

Oa.s:s t - . - (3) - - QI - - (3) 
ewz - - (3) - - QI - - (3) 
Owl - - 131 - - QI - - 131 
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(This BP is ~ lot atm:tvnent to Inquiry 01 Purchase Oocument) BASIC PRAC'Tla 

T A8l.E 3 (Cont.) 

GEA MAN IR1TISH 1€1.GIAH 
AITlll S'TAHDARD DIN DIH MmtW u. u. NIH 

NIH ' T~ Number ~ 111.....a NumMf Grlde Fl.-rtm Type NurnDer Flemarb 

A SU 
c:.mi~,... lcl' 
~V-lcl' 
~-GClial SIS H9°* 
T~Sr.a 

<A::ll 5i!5 Hll 171!!i5 l.l).125 - 1501·"1 - - D3N 129 -<A::ll I) Hm 17155 1'°'35 - 1501-111 GI - °'2-2 129 -
~IS HIV 171!!i5 1.G445 - 1501-111 GI - 047.Z 129 -c;,_,. 1'0 19,,..,5 17155 1~ - - - en ~-2 UQ 

A SM 
c.mi 51911 P'.1181 lor 
p,..,. V- lcl' 
~W'CIU..W 
i~~ 

c;,_,. 5i!5 ASU1 17135 1.°'21 - 1501-224 3IO - E37.Z l30 -<A::ll eo ASI~ 17135 1.0436 - 1501·224 GI (141 E42.Z l30 -<A::ll 15 ASI~ 17135 l.°'38 - - - C3I EC7·2 l30 -Gnoe1'0 A SI 52 17135 . 1.o&c3 - - - Cft E!2·2 &30 -
A 5ll 
.~ ll'OllCulrqs 

c;,_,. ~18 - - - r.11 - - DI - - -, 
.....-.s SIMf ,,...... Hlllr 
T~ 1cr P!-.n . . 
v-

C..1 19t.ln5 17155 1~ Ill 1501·224 .., 
~ S2-2 CJQ "' Cua 2 - - - r.11 - - - - -

ASG 
~ 
~ Piiia. OJrc:ned W'd 
TllTona. 1cr ~ 
v-

Cua' - - - r.n - - r.11 - - -
ASD 
Kn i'w C... Nic:tll SIN 
Pa.~ It'd 
'l'~ll:ir~ 
VISMll 

r-1 - - - 131 - - 1!11 - - -
A MO 
~!WU Ut:1t 
c..s:r-qs 

Gnol 50 Cr-50 Ni - - - (3) - - 131 - - -Gnol 60 Cr-40 Ni - - - gi - - 131 - - -Gnoe 50 er. so N;.OJ - - - - - r.n - - -
"5" I USt 37·2 

,_ 
Mell ROlld C.SLMI ~ 
Ccrmwcal ~ 1623-2 1.0112.5 - ,", HR 3'/20 - - -
A570 

! 
~~· 

I 
·~ ROlld CSlMI 51'.a 

• Slro. ~.JCUW ()..uty ' 
a,,.,. JO USl37.Z 17100 1.oxll - l"I HA 3'/20 Ill A£23SC A21-101 -Gnol 36 USt37-2 17100 1.oo31 - 1"8 HR 37123 : AE2S5C A2MOI -GrlOI AO USI .u.2 17100 1.004' - 1"' HR '3/25 Al'~ "21-101 -

I Am 
~~SIM 

~"~ 
T~ 

SI 41-3 Gnde55 17100 1.1114' - .. 43E - - - g GrlOI 7t) St52~ 17100 10570 - - - en - -
"'°' 

. 
CrlO'"l\.qatr ~ ~ l<"1t 
T~b PrllS.1U"f 
~·Hql 
T~U11S 

Gr10e ,;I( AO - - - 131 ~ • - - - -
A 111 
C.Qld Rol«l CMtion 
~SI.Mi 51..c 

Grade B - - - i:ii - - C3I - - -Grade c SI 12 101 1.0330 1:111 - - C3I - - -GrlOI 0 - - - 131 - - 131 - - -
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ASTM ST AHDARD 

A515 
Wr":ICll SIN ""'- fer 
~V-!tr 
~.-CSMf:1* 
T~lln s.w::a 

Gnoe 55 
Gnoe 60 
ar-65 
Gladi 70 

A 511 
~ SIM 1'!1111 la 
Prean v- for 
Mo:llrltt lt'ld ~ 
T~ s.w::a 

Gt10t 55 
Grao. 60 
GtWll 66 
GtlOI 70 

A 5lt 
C>.A:'Jlt~~ 

Graoe ~18 

"511 
C.IM-5 S:.11 P'&i.. Hut 
T19111111t1r PT.an 
v-c:,sa , 
~2 

" 542 ~ 
S!Mf 1>.a:-. Cl.irc'4d rd 
T~ k:r ?ressn 
v-

Ous' 
A !SJ 
"""4 ?.- <At!! HOii SIMI 
I>.&:.. ~ard 
T~ k:r PrtsM9 
Vns.ts 

TVOt I 
A S.C 
~ollAJq 

~ 
Gf1dl SO Cl·SO Ni 
Graoe $) Cl.40 Ni 
Gt30t SO c,..s.; ~ 

A5U 
Mot Rc<ltd C.SIMI Sheets. 
~~ 

Am 
Hot Rolled C.SI .. Sl*'9 
ll"d SC'\1. S~ 0-iaify · 
~30 ; 
GtlOI J6 ' t 
Grae• '° 

A ST.I 
S~ Citton StMI 
P'.&!etol~ 
T~ 

Gr10I 65 
~70 

ASOI 
~ Cul H9'I Met 
T~ for Pman 
~llOll al H9'I 
T~i:.rts 

Gl'IOll«40 
l ,,, 
C.oid RCJled c..tion 
SN:"..nl StM 5"'INll 

Gr10I B 
GtlOI c 
Gt1dl 0 
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TABLE 3 (Cont.} 

F11EH04 ITWAN JAPANESE 

.AFMOR .. UNI UNI JIS I N~'!. I R9"11tb Tyiie Numt.er Remarks T~ IMnber flltll\ltil:I Symbol 

A '!7~ ~205 (14) Ft ~1KW - (1~) - - 131 
Aq~ A3&-2Q5 (14) Ft 410..1KW. 5lel (14) SB 42 G3103 -
A 4&-0' A3&-2Q5 (14) Ft ~ll<W 5lel '"' SB .. G3103 -
·~~ ~""" 11'1 Ft 510..lKW - 1141 SB d G3103 -

A '!7-AP A.:)6.205 (14) Ft 3e0-2KG 59lil (14) - - r.n 
A 42...JJI A3&-205 (14) Ft '10..2KG - (t41 SGVq G3118 -
A 4J.P "3&-205 (141 Ft ~2KG 5169 (141 SG'~ .. G3118 -A 52·AP A.36-205 (141 Ft 510..2l<G 5M9 1141 SGV 49 G3118 -
- - r.n - - r.n - - r.n 

. 
A 52.fl' ~205 (21) Ft 510..2KG SB (14) SPOSH G3115 -- - r.n - - i:n SPV~ G3115 -

- - 131 - - r.n - - Ill 

z 9 r-1:) t ~209 - Ft E 555 N 3S EIJ 129 - SUN 60 G3127 -
- - l3l - - l3l - - (31 - - gi - - gi - - (3) - - - - - - I C31 

E 2"' ,!J6.10t - Ft 3'03 .. - ~ l G3131 -

E 24-2 A3S-501 - Ft 3olC3 .. - SS 34 G3101 (5) 
E 24-2 A3S-501 Ill Ft 37C3 MM - SS'' G3101 -
E 2&-2 .US.501 - Ft 420 ... - SS 41 G3101 151 

- - 131 Ft E o!S).2KG 5161 - SGV ._ G3118 -
E~ A3!>-501 - Ft 510..2KG 5869 - SGV 49 G3118 -

- - r.n - - 131 - - 131 

- - 131 - - (31 SPCCaD G3141 1311 - - C3I - - (31 ~ G.11'! 1311 - - (3) - - C3l ~I G31'1 (3&l 

EXXOH RESEARCH AND ENGINEERING COMPAHY - FlORH.AM PARK, H.J. 
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AS'TM ST AHCAAO 

A 111 

~· S-Bn 
b Concrlllt Fi. ....... , •• 

Gnoe .IQ 
Gnoe #1' 

Am 
Nor'rMmd ~~ 
~~SIM 

Gta:ll A 
Graol c 
Graol E 

Al'I 
r ... Pwc:.t~ 
~ M.c T'111T.o 
A 171 
El«:n:~ Wtldld """ 
IQ- ACT'OICl'tre ll"G lDwW' 
T~ 
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PERMISSIBLE SUBSTITUTES FOR 
USA SPECIFICATION MATERIALS 

(Thia BP ia l;>PI001i819 fot lltael'w'Mnl lo lnQUiry 01 ~ Oocument) 

TABLE 3 (Cont.l 
GE:RMAM IAl'T1SH 

DIN DIN ....... u. a.s. 
T~ NumOer Number Remril Numow Gr'ldl 111..a 

- - - '"' load "' -194/SORU 488 1.0CI 151 '"' «> 181 -

TSIE315 17102 1.D5CI - - - 131 -TSI£ 3S5 17102 l.OSM - A3llO !OJ - -
TSlf 420 17102 1•12 - .. !5E - -
- - - r.n - - - -
- - - r.n - - 131 -

Am I 
b~Sr..cl• 
"lodra T l"OWll:l.r'll - - - r.n - - r.n -

'---'"'. 

l 

l 
1 
r 

m 
C.Sl.MI Sn~ 
c;,,....., OJuty 

AHi 
~WtldedC. 
lrCI /-Jcr SIM ~ b 
IWi'I r~-
A 742 
Co I OW ..RMQl'll F.-0-, 
F.-0-~n~~ 
~bGerw11 
~ 

Graol c=.a 
Gnoe Cl'-6iil 
Gnoe 0:.20 
Gnoe c.i..1s 
Gnoe ~ ... 

~ ................ ":' .. ____ . -.-

- - - r.n - - r.11 -

- - - r.n - - Cll -

G-X&CrM 199 17445 1.4309 Pal ,~ C15 - -G-X! Cit8.lo 18 10 17445 1.4Q Pal 1$()4.311 cie - -G-X 15 CrNi 25 20 - 1.'8AO W81.·585(3bl 1$()4.310 ColO - -C:..X t2CI 14 17445 1.400& 13.i 1~ ca - -- - - (3) 1!i04"'25 C11 (3c$ -

EXXON RESEARCH AHO ENGINEERING COMPANY - f\.ORHAM PARK. H.J. 
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-

- r:n 

- r.!1 

- 131 
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EAU USA SPECIFlCATION MATERIALS 
Rev. 31 Jan. ~985 BASIC PRACTICE (This BP II ~t· tor ltlaCtVnent to lnQUiry or P\6d'l&M OoCl.-nent) 

TABLE 3 (Cont.) 

FRENCH ITAUAN .IAPAHE.Sl 
AS'TM ST AHDARO A1NOA NF UNI UNI .a .ns 

Type Numbw ,._.. Type NumO« "~ lymOol NurnMf ...... 
Am 
o.cO'Tl'lld ~ ks 
b' Ccn:ntl Rei lb=-· ... 

Grldl 40 Ft E .0 35-011 - Ft I .0 M01 - SD~ G3112 -Gia eo Ft E 50 35-018 Ill Fe B 50 M01 181 SD 40 G3112 Ill 
A 133 
~~ 
~ SN:Vli SIMI 

Gndl A E 355 FJlt "31-201 (211 - - QI SI.A 33A G3121 -Gt1ol c emrn ~201 (211 - - gi SlA 37 G3126 -G.-- E E •20 FPt "'36-201 1211 - - - - OI 
A 645 '-.... Pwr c;.,. McMI. 
~_.,.., Mtll Ti'Mt«I - - - FtE._N:IO eu 121 ,,,.. - -
Af71 
~.i;.,n W.itd Plot 
lorA~W'd~ 
T~Utll - - 131 - - r.n - - Cll 

un ,_ E:tc"TC~Welded Plot 
lcr~S-C.11-

131 131 Cll l.lods"a:.t T ~nns - - - - -
Am 
C.St•Bn~ 
~ ... a. ...... - - r.n - - t:ll - - Cll 

A HI 
Elec":IC~Wtid«! C.. 
and >J'to( SIM Plot lor 
Mict1 T-;-;-_-;; - - r.n - 131 - Cl 
A7~ 
~ Ress:wt F.C/, 
Ft-Ct-Ni ard ~ "k1f 
Cullr'qS ta Gtrw1I 
~llOll 

GrlClt a:~ Z e CN 1l10 - (3&I XI C'l NII 10 eaoo (3al scs 13A G5121 -GrlClt 0: ~II Z I CNO 17.11 "35-581 (3al x 5 Cl Ni Yo 17 12 ll800 (3al 
scs '"' 

G5121 -
Gtaoe CX·20 Z 12 CN 25.2ll "35-566 (3&I X22CINi2S20 ll800 (3&1(111 scs 11 G5121 -Grldl C)..15 z 12 c 13 "35-566 (3&I x 12 Cl 13 ll800 (3al scs, G5121 -Grade CJ...6NW - - QI - - (ll - - 131 

t EXPL.AHATORY NOTES: 
(1) Specify impact tests pet ASTM Standard. 

(2) Siemens-Martin (open-hearth), basic oxygen or electric furnace only. 

(3) Normally available to or wiU be furnished to ASTM Standard. 

(3a) Specify mechanicaJ properties, tests and inspection in acc:ordanc:e with ASTM Standard. 

(3b) 

(3c) 

Test and inspect the product to ASTM Standard except for chemical anatysis and mechanical properties of the steel. 

Specify heat treatment. test requirements and inspectiOn in accordance with ASTM Standard. 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

Specify tempering heat treatment per ASTM Standard. 

Specify type and strength required. 

RecogniZe lower minimum tensile Ot yiekf strength of substitute steel in design 01 specify minimum tensile and yield 
strengths per ASTM Slaf'lc!ard. _ 

Order with DIN SO 049 Inspection Cer'lificate C and Ouarrty Grade III 

Specify chromium content of 1 % mininun. 
Available in sizes up to 8 in. (200 nvn) ciameter. 
Specify hardnHS not to exceed ASTM limits. 
Specify carbon content of 0.15 % ~m. 

S~fy heat treatment per ASTM Standard. 

Specify maximum hardness of_ 79 HRB 0t 143 HB. 

Specify silicon content of 0.15 to 0.4 %. 

Specify silicon content of 0.35% ma.xir1'AJm. 

EXXON RESEARCH AHO DtGtHE.ERING COKPAHY - FLORHAM PARK. N.J. 
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('This BP it ~t• for attachmem to lnQUirf or FVchase Ooc:umentl BASIC PRACTICE 

OPLANATOAY NOTES (Cont) 

(16) Pipe dimensions are different from those of USA Standards. 

(17) Specify carbon content of 0.08% maximum. 

(18) The temperature limitation of 3oo•c (572•F) established tor this material by Getman regulations does not 
necessaroy apply for applications outside Germany. 

(19) Specify ASTM A 285 or equivalent JIS steel plate except where steel plate StandardS A 36, A 570, A 611, and 
A 283, or JlS equJvalenta are acceptable. For all grades, specify qualification of w_elding procedure and hydrostatic 
test per ASTM Standard. 

(20) Specify maximum hardness of 99 HAS or 235 HB. 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(29) 

(30) 

(31) 

(32) 

(33) 

(34) 

(35) 

(36) 

(37) 

(38) 

Specrty silicon content of 0.1 S-0.50%. 

Specify maximum hardness of 187 HS. 

Consider differences in dimensions and tolerances. 
Specify hardness test per SYpplementaty requirement Z1 .1 of JIS Standard. 
Specify silicon content of 0.15 to 0.40% for plates f1Vet 1-1 /2 in. (38 nvn) thick. 

Specify mechanical properties and heat treatment per JIS G3201..SF50. 
Specify maximum hardness of 137 HS or T7 HAS. 
Specify maximum hardness of 197 HS. 
Specify maximum hardness of 90 HRS or 190 HS. 
Specify seamless. 
Specify maximum hardness of 137 HS. 
Specify maximum hardness of 163 HB or 85 HAB. 

Specify saamless, cold drawn, and annealed to maximum hardness of 72 HAS. 
Specify maximum hardness of 150 HB. 
Specify cold drawn and maximum hardness of 85 HRS. 
Specify maximum hardness of 217 HS. 
Specify maximum hardn85$ of 146 HS or 80 HRS. 

Specify maximum hardness of 143 HB or 79 HRS. 

9158 
1/73 

117$ 

1/IS 
""'· 1.1 danllM ICOPtl ot c:ov.-.qe IC I~ mal.na& Tlblie 2 ,_ ~ ot ASTM A aw A ZOI A ZOM (r~ UM ot 
la!Mt Wl/'ll:Wm~ New Pw. 1.4 sU!luialel ACIQl'CNW ~ tor ~ rn&IMlll ~ Table 3 updalel A.STM 
at>d ~ ux. ~ and ~ matenll ~ AllO, NotM l\eole bMrl r9YIMd ICCOfciiigl). 
l'.dltoriml ~ ..... 4.1 ... u ,_ minor ecft::nll ~ 
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UNIDO I CPPRI I TRIBENI IVA 

RECOMMENDED VELOCITIES IN PIPE 

Medium Preliminary Velocities (m/sec) 

Water 2,5 - 3 

Steam MD 25- 35 

ND 18 - 25 

Condensate 1,5 - 2,5 

Air 12 - 20 

Liquor 2 - 2,5 

Pulp Consistency up to 2 % 2,4 - 2,8 

up to 3 % 1,3 - 1,8 

up to 4 % 0,9 - 1,2 

up to 5 % 0,6 - 0,8 

6 % or more less than 0,6 

Vapours 10 m/s 

As suction velocity max. 1 - 1,5 m/sec. is recommended. 

Final Report - Phase II 
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UNIDO I CPPRI I TRIBENI IVA 

6.4 Electrical Design Criteria 

6.4.1 General 

6.4.1.1 Introduction 

The following electrical design criteria are to be understood as a general guideline for 

the electrical system of the pulp mill and may be adapted to fit the actual standards of 

the mill. 

6.4.1.2 Standards and Regulations 

All electrical equipment shall meet the standards and regulations VDE, DIN, IEC 

or the corresponding regulations required in India. 

6.4.1.3 Nominal Voltage Levels and Frequency 

AC 3 x ..... kV ± 5 % ............ High voltage of the feeder for the whole mill and 

supply voltage of HV-motors - if applicable 

AC 3 x 415 V ± 5 % ............. Supply voltage of motors depending on existing 

high voltage 

AC 3 x 415 V ± 5 % ............. Supply voltage of frequency converters 

AC 3 x 415 V ± 1 % ............. Output voltage of Uninterruptable Power Supply 

system (UPS) 

Frequency: .......................... 50 cps± 0,2 Hz 

Final Report - Phase II Page 32 
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UNIDO I CPPRI I TRIBENI IVA 

6.4.1.4 Sat ety Measures 

AC ....... kV HV-system: ....... low-resistance grounded - if applicable 

AC 415 V system: ................ TN-C and TN-C-S system according to IEC364-3 

AC 415 V system: ................ TN-C-S system according to I EC364-3 

6.4.1.5 Description of Power Supply Principles 

6.4. 1. 5. 1 Details: 

The high voltage switchgear (if necessary) shall be equipped with incoming, 

transformer- and motor-outgoing cubicles in order to supply power to distribution 

transformers and HV-motors. For improving power factor to better than 0.85, HV 

switchgears shall be equipped with power factor correction equipment 

(capacitors). 

The L V-switchgears shall be designed for voltage levels of 415 V for power 

supply to LV-motors. 

Distribution transformers as well as connected 415 V LV-switchgears shall be 

installed within the plant sections in order to enable short cable length to motors 

and other consumers. 

For power supply to the DCS and other important systems, an Uninterruptable 

Power Supply system (UPS) shall be foreseen. 

As far as possible, all motors shall be designed as 3-phase squirrel cage motors 

and starting direct on line. For variable speed drives, frequency converters shall 

be provided. 

Final Report - Phase II Page 33 
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UNIDO I CPPRI I TRIBENI IVA 
I 
\....., 

For monitoring and supervision, electrical switchgears, transformers, UPS and 

others shall be connected to the DCS. Motors shall be operated automatically via 

DCS, other feeders (transformers etc.) shall be operated manually. 

6.4.2 Equipment Specification 

6.4.2.1 Low Voltage Switchqears 

6.4.2.1. 1 Low Voltage Distribution Switchgears and MCC's 
I 

General 

Designed as factory assembled metal enclosed switchgears for installation in 

closed, well ventilated electrical rooms. 

Supply voltage: .................... 3 x 415 V/50 cps, 4-wire 

Control voltage: ................... 115 up to 230 V /50 cps, line to neutral 

Degree of protection: ........... IP40 

Short circuit rating, busbar-rating and rating of incomer circuit breaker shall be 

chosen according to the distribution-transformer to which they are associated. 

( 

Each switchgear shall consist of: 

Incomer cubicle(s) 

the necessary outgoing cubicles, housing: 

withdrawable motor starters and 

fix installed circuit breaker feeders for: 

power factor correction equipment, remote subdistributors, 

package-units (electrical equipment which is direct bonded to mechanical) 

distributors for other loads (control systems, ventilation etc.) 

Final Report - Phase II Page 34 
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UNIDO I CPPRI I TRIBENI IVA 

Incoming Cubicles: 

Each incomer cubicle shall essentially consist of: 

1 Suitable rated withdrawable triple pole air circuit-breaker with manual 

closing mechanism and direct acting overcurrent and short circuit trip 

devices (subdistributors which are fed by other distributors shall be 

equipped with a manual operated load switch only) 

1 set of current transformers 

2 voltmeter with change over-switches 

3 ammeters, one with average value indication 

1 kWh-integrator 

1 suitable rated control voltage transformer 415/240 V ± 2 x 2.5% 

1 set of circuit breakers for control voltage transformer and voltage 

metering 

Motor Starter and Outgoing Feeder Cubicles: 

Each individual motor starter cubicle shall essentially consist of: 

the horizontally main bus bar section 

the vertically busbar section 

the vertically cable section 

the withdrawable motor-starters 

the interface department with devices for bus-connection devices to the 

DCS and current transducers for analog input signals 

Final Report - Phase II Page 35 
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Withdrawable Motor Starters: 

Shall essentially consist of: 

1 Suitable rated triple pole air circuit-breaker with manual closing 

mechanism and direct acting short circuit and thermal overload trip 

device 

1 suitable rated triple pole contactor (for reversible motor starters a 

second contactor is provided which shall be electrically interlocked 

with the other contactor so that both cannot be closed at one and the 

--- same time) 

1 fuse for control circuit 

1 current transformer .. ./1 Ampere for all drives with continuous 

operation, or respectively where a current measurement is necessary 

for the process 

1 interposing relays if necessary 

1 terminal-strip with all terminals for power, control and measurement 

.r . 
Outgoing Feeders Units: 

Each outgoing feeder shall essentially consist of 

1 suitable rated withdrawable moulded case circuit breaker with manual 

closing mechanism and direct acting short circuit and thermal 

overload trip device 

1 set of terminals and where necessary: 

1 current transformer 

6.4.2.1.2 High Voltage Motors - not applicable 
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6.4.2. 1.3 Power Factor Correction 

General: 

Shall pe provided for each 415 V-switchgear and designed as metal enclosed 

cubicles for indoor installation with: 

individual three phase of single phase capacitors with fitted discharge-

resistors 

equipment for switching the groups, consisting of molded case circuit 

breakers and air break-contactors 

reactors to protect capacitors against harmonics (where necessary 

multi stage capacitor control relay for automatic and manual control and 

power factor and operating stage indication. 

Above mentioned cubicles shall be located in the same switchroom as the motor 

switch gear to which they are associated. Depending on the brand of LV-

switchgears, the power factor correction equipment may directly be installed 

within the LV-switchgears. 

Rating of capacitors: Depending on the final design, respectively power 

balance of switchgears. 

6.4.2.2 Uninterruptable Power Supply (UPS) 

Provided for back up of the digital process control system (DCS). Designed as 

factory assembled metal enclosed cabinets, for installation in closed, well 

ventilated electrical rooms. 
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The UPS shall consist of 

rectifier 

converter 

static by-pass switch 

maintenance bypass switch (manually operated) 

lead-acid batteries (to be installed the battery room) 

control and monitoring devices 

AC-distribution switchgear 

Technical Data: 

Supply voltage: .................... 415/240 V, 50 cps, 3phase resp. single phase 

Nominal output voltage: ....... 115 up to 230 V, 50 cps, single phase 

Nominal power output: ......... see below 

Capacity: ............................. for backing up a power gap of 30 minutes 

6.4.2.3 Local Controls 

6.4.2.3. 1 Local Control Stations 

To enable a local testing and inspection operation some drives shall be equipped 

with local switches. 

The switches have the following functions: 

a. Selector switch (sequence switch) 

Zero position (loackable) 

Drive cannot be switched on 

Automatic operation 

In this position, the drive is prepared for automatic start by the control 

system. 

Local/single operation 
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The drive is prepared for non interlocked local operation. In this 

position, however, the electric drive monitoring (cutoff relay) remains 

operating. 

b. Reversing switch 

For reversing and/or bi-directional operation, an additional selector switch 

for forward/backward operation is provided. This switch becomes only 

effective in position "local operation" of the sequence switch. 

Design Protection: IP 65 

6.4.2.3.2 Tripping Wire-Switches - not applicable 

6.4.2.3.3 Speed Monitors 

Conveyors shall be - where necessary - speed monitored at the return-station. 

If the belt shall not come up to speed in time respectively if the belt is broken, this 

shall be detected by the speed sensor resulting in switching off of the motor and 

initiating an alarm. 

Design: local installed speed sensors, monitoring relay, if necessary 

shall be installed in the electrical room 

with contacts for control 

6.4.2.3.4 Start Warning Systems - not applicable 

6.4.2.3.5 Emergency Stop Push Buttons 

Where necessary, emergency stop push buttons shall be provided for special 

machinery. 
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6.4.2.4 Cables 

6.4.2.4.1 Design of Signal Cables 

Screened Leads for mA-signals, setpoint-potentiometers etc. 

VOE-type: YSLCY, nominal voltage 300/500. V 

6.4.2.4.2 Design of Low Voltage Power Cable 

Standard cable for indoor and outdoor installation. 

c--· 6.4.2.4.3 Control Voltage Cable 

Standard cable for indoor and outdoor installation. 

r--
' 

Final Report - Phase II Page 40 
p \kreindr',tribeni\f1naf\final2DR.doc 



( 

( 

UNIDO I CPPRI I TRIBENI IVA 

6.5 

6.5.1. 

6.5.2. 

Instrumentation and Control Design Criteria 

General 

The following general design criteria shall be understood as a guideline for 

designing the instrumentation properly. 

The equipment described in the following items may be changed during the detail 

design depending upon the subsupplier's standard and the process 

requirements. 

The recommended scope of instruments is shown in the attached instrument list 

sheet 1-22. 

Field Instruments 

6.5.2.1 Control Valves 

Control valves shall generally be operated pneumatically by means of piston or 

diaphragm actuators as appropriate to the type of valve and for the service 

specified. Control valves shall be equipped with an electro-pneumatic positioner 

with the signal 4-20 mA. The air supply to the valves shall be 5 to 6 bar g. 

On-Off valves shall generally be operated pneumatically by means of a piston or 

diaphragm actuators as appropriate to the type of valve and for the service 

specified. On-Off valves shall be equipped with a solenoid valve and a limit 

switch for open and closed position. The air supply to the valves shall be 5 to 6 

bar g. 

The type of body design and inner throttling assembly shall be chosen to suit 

each service application and in all cases the material of construction shall be 

equal to or of superior quality than those specified for the piping standard and 

shall suit the process conditions. 

Control valves for steam service shall generally be of globe type with a design for 

easy in-line inspection and maintenance. Body material shall be of carbon steel 

whereas the seat and cone shall be of 316 SS or equal. 

Positioning actuators shall be fitted to provide accurate control and high stroking 

speed. 

Control valves for process water and liquor shall generally be of the butterfly type 

with tight shut-off. The bodies shall be of ductile iron with replaceable moulded 

liner with integral seat and 316 SS disc or suitable for the media. Piston type 

actuators shall be fitted and for modulating service E/P-positioner additionally. 
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Control valves for stock shall generally be a ball sector type or full bore type. 

Bodies and balls shall be of stainless steel or suitable for the media respectively 

with seat rings of stellite and gland packings of PTFE. Positioning actuators shall 

be fitted in order to provide accurate control at high modulating speeds. 

Shut-off valves for stock shall be of the slide type offering full bore flow and tight 

shut-off with knife-edge slide seat-in against an internal seal. Valve bodies shall 

be cast steel with spindle and knife-edged slide of SS or suitable for the media. 

Actuation shall be by means of a pneumatic cylinder. 

6.5.2.2 Transmitters 

All significant and important physical and mechanical measurements which are 

going to be processed shall be transduced into a DC unit signal of 4-20 mA. All 

transmitters where applicable shall be of the two-wire system. 

6.5.2.3 Pressure-measurements 

Pressure transmitters shall be designed to withstand an overpressure of 1.25-

times the nominal pressure. DP-cell pressure transmitters shall be designed to 

withstand a single-side full static load. The normal operational measuring value 

shall be around 50-80 % of the full measuring range (scale). The erection of the 

transmitters shall be in a suitable location near the process connection tapping 

point. 

6.5.2.4 Level-measurements 

Level transmitters 

Normally DP-cell pressure transmitters shall be used for the level measurement 

and shall be designed to withstand an overpressure of 1.25-times the nominal 

pressure. For aggressive and dirty media two types of level transmitters shall be 

used, either with plane diaphragm or with extended diaphragm. Normally the 

flange type (according to DIN or ANSI) with a size of ND 80 or flange size of 3" 

are used in order to mount them directly to the tank nozzle. 

Radioactive level transmitters shall be applied where applicable and 

necessary. 

Capacitive or conductive level measurements shall be applied where 

applicable and necessary. 
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6.5.2.5 Temperature-measurements 

For all measurements of temperature Resistance Thermometers shall be used. 

Wherever possible RTD or Thermocouples with built-in transmitters in the 

connection head shall be applied. These types of sensor-transmitters are of the 

two wire circuit with a signal of 4-20 mA. Generally the RTD shall be wired with 

the 3-wire connection. 

RTD's or Thermocouples are generally fitted into thermowells either of screw-in 

or weld-in protection-tubes to serve as mechanical protection and for easy 

exchange of defective elements during operation. 

6.5.2.6 Flow-measurements 

For flow measurements the magnetic flowmeter shall normally be applied. The 

material for lining and electrodes as well as the decision whether AC- or DC-field 

shall be used, shall depend on the media and process conditions. 

The nominal size of the magnetic flowmeter shall be chosen in a way that the 

velocity is between 1.5 to 4 m/sec. 

For steam service the orifice or venturi nozzle in connection with a DP-cell 

transmitter shall be applied. The circuit generally is a two-wire circuit with the 

signal 4-20 mA. 

For gases such as oxygen the vortex type sensors I transmitters are applied 

according to the process requirements. The circuit is (generally) a two-wire circuit 

with the signal 4-20 mA. 

Variable area flowmeters shall be applied where applicable and necessary. 

These types of instruments are fitted into the pipeline between flanges. The float 

and the transmitter are magnetically linked. The circuit is (generally) a two-wire 

circuit with the signal 4-20 mA. 

6.5.2.7 Consistency-measurements 

For the measurement of consistency blade sensor coonsistency transmitters 

shall be applied. These types shall have an output signal of 4-20 mA. 
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6.5.3. 

6.5.4. 

Installation 

* 

* 

* 

* 

Signal converters shall be housed in field boxes, if the protection is less 

than IP65. 

The supply air for control valves shall come from an instrument air manifold 

with 6 or 10 outputs shall be of a solid type made of SS with weld on shut 

off valves and shall be freely mounted without field boxes and located 

centrally for a group of valves (instrument air consumers). 

Shielded cables shall be used for the instrument signal cabling. Instrument 

cable bridges and trays must be separate from other cables 220 volt A.C. 

or power cables. 

The erection of the transmitters shall be in a suitable location near the 

process connection tapping point. 

Distributed Control System (DCS) 

For a modern, reliable, accurate operation of the pulp mill a distributed control 

system shall be installed. A proposal of the DCS-Lay Out is shown in the 

enclosure. As there are many different systems available the following is to 

understood as a guideline for selecting the proper DCS- System. 

The DCS-System shall have following features: 

Distributed controllers capable of independently controlling single and I or 

multiloop analog and I or discrete processes. 

Controller input I output capable of interfacing analog and discrete signals 

to the system. 

Operator consoles consisting of video display units, keyboards and related 

devices, capable of accepting control commands from the operator and 

displaying process status history in alphanumeric and a variety of graphic 

formats. 
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A redundant data communications highway connecting all the system 

components in various mill areas and capable of being interfaced to one or 

more computers for management information and programmable controller 

systems. 

The basic element used for process control shall be a microprocessor­

based digital controller. The controller shall contain algorithms that are 

user-configurable and tuneable to suit the process. The controller shall 

allow for on-line configuration changes. 

Control algorithms shall include, but not necessarily be limited to the 

following: 
PIO control 
High limit 
Low limit 
High alarm 
Low alarm 
Deviation alarm 
Set-point entry limiting 
Cascade 
Ratio 
Bias 
Multiply 
Divide 
Square root extraction 
Signal characterization 
High select 
Low select 
External feedback for tracking. 
For cascade loops, the secondary controller shall give the signal for 
the tracking to the primary controller. 
Integration 
And logic 
Or logic 
Not logic 
Nor logic 
Nand logic 
Timer logic 

The controller shall be able to communicate through a data highway to 
respond to information requests from other parts of the system. 
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The controller shall be modular and hierarchical in design, so that the 
failure and/or replacement of any module does not affect the operational 
status of other modules at the same or higher level. 

Video monitors used in operator consoles shall be for X-windows 
techniques. 

The system shall provide per operator control console with the following 
displays: 

• 

• 

Overview: 
A graphic representation of the plant operation showing the major 
process areas with important process parameters data, alarms, motor 
status, etc. It shall also enable the operator to access directly various 
mill areas. 

Areas: 
A graphic representation of a process area which shall allow the 
operator to monitor, control, start/stop motors and access other 
displays up, down or laterally in the display hierarchy. 

• Loop: 
A loop display to enable the operator to zoom into a particular single 
control loop display for fine tuning purposes. 

• Trend: 
Real time trending with adjustable time based for process variables. 
The number of variables to be shown per page, shall be the Vendor's 
standard. 

• Alarm: 
Alarm display summary showing alarms in the order of their 
occupance. (All displays shall have some method to indicate an alarm 
condition}. 

The operator keyboard shall perform the process control commands for the 
following functions: 
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Automatic/manual mode control 
Remote manual output 
Set-point change 
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Call up alarm summaries or reports 
Access any display in the display hierarchy 
Print a display 

IVA 

The engineering keyboard shall be used for controller configuration, display 
formatting, and loop tuning. These functions shall be under key lock or 
otherwise inaccessible to the operatoL 

The alarm system regarding critical alarms shall be detected by external 
hardware and shall enter the system as discrete inputs. All other alarms 
shall be detected by the system examining the analog input/output values, 
and shall be displayed on all displays containing that loop, by means of 
colour changes, flashing symbols, etc. 

On alarm, a flashing back-lit ndication shall appear regardless of which 
display is on the screen. Alarms shall be acknowledged via the keyboard. 
When the alarm is displayed and acknowledged it shall remain displayed 
until the alarm condition is rectified. 

The system shall include self-diagnostics to alert any malfunctions of the 
physical and/or logical components of the system, this shall be alarmed as 
a "System Status Alarm". 

The system shall generate automatically a hard copy of all alarms as they 
occur and are rectified. 

The required hardware and software for the generation of the necessary 
customized interactive graphic displays shall be provided for the project. 

The printer shall use standard edge-perforated Z-fold "computer" paper 
and shall be adjustable for printable paper widths from 8.5 to 14 inches 
(plus one (1) inch allowance for removable edge perforations). 

Configuration shall be accomplished by responding to questions asked by 
the system, by filling in the blanks in a table, or some equally simple 

technique. Configuration mode shall be under key protection, to prevent 
changes from being made by unauthorized personnel. 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 13 FIBRE LINE 
DIGESTER SYSTEM 

TAG-NO. ONT INSTRUMENT ISA LOC•)REMARK REV 

13-Ll-001 
1 LEVEL INDICATOR LI001 F EXISTING 

13-Ll-002 
1 LEVEL INDICATOR Ll002 F EXISTING 

13-Tl-101 
1 Al DCS 

1 Pt100· TEMP-TRANSM TT101 F 

13-Tl-102 
1 Al DCS 

1 Pt100· TEMP· TRAN SM TT102 F 

13-Tl-103 
1 Al DCS 

1 Pt100-TEMP·TRANSM TT103 F 

13-Tl-104 
1 Al DCS 

1 Pt100-TEMP·TRANSM TT104 F 

13-Tl-105 

1 Al ocs 
1 Pt 100· TEMP· TRAN SM TT105 F 

13-Tl-106 
1 Al DCS 

1 Pt100-TEMP-TRANSM TT106 F 

13-Tl-107 
1 Al DCS 

1 Pt100-TEMP·TRANSM TT107 F 

13-Tl-108 
1 Al DCS 

1 Pt100-TEMP·TRANSM TT108 F 

13-PIC-111 
1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT111 F 
1 CTRL·SEAT·VLV PV111 F 

13-PIC-112 
1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT112 F 
1 CTRL-SEAT·VLV PV112 F 

')CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distnbuted Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 

N:\DATAIWCAEl\PROJEKTE\Tl'llBENl.t.AOB 

Drawing Number: Revision: Page: 1 

from 22 
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(_ IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 13 FIBRE LINE 
DIGESTER SYSTEM 

TAG-NO. ONT INSTRUMENT ISA LOC ") REMARK REV 

13-PIC-113 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT113 F 
1 CTRL-SEAT-VLV PV113 F 

13-PIC-114 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT114 F 
1 CTRL-SEAT-VLV PV114 F 

13-PIC-115 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT115 F 
1 CTRL-SEAT-VLV PV115 F 

13-PIC-116 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT116 F 
1 CTRL-SEAT-VLV PV116 F 

13-PIC-117 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT117 F 
1 CTRL-SEAT-VLV PV117 F 

13-PIC-118 

1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT118 F 
1 CTRL-SEAT-VLV PV118 F 

13-Pl-120 

1 Al DCS 

1 P-TRANSMITTER PT120 F 

13-LIS130 

1 Al ocs 
1 L-TRANSMITTER LT130 F 

13-TIC-131 

1 Al ocs 
1 AO DCS 

1 Pt 100-TEM P-TRANSM TT131 F 
1 CTRL-VBALL-VLV TV131 F 

')CR .. Con1rol Room, LP ... Local Panel, P ... Panel, F •.. Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Cor.trol System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 
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Drawing Number: Revision: Page: 2 

from 22 
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IMPCO·VOEST·ALPINE Title: 

PULPING TECHNOLOGIES GmbH 

TAG-NO. 

I 13-LIS-132 

ONT INSTRUMENT 

Al 

L·TRANSMITIER 

INSTRUMENT LIST 

Department: 13 
DIGESTER SYSTEM 

ISA 

LT132 

Plant: 

TRI BEN I 

FIBRE LINE 

LOC")REMARK 

DCS 

F 

REV 

')CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, A ... Rack, MCC ... Motor Control Center, DCS ... DistribU1ed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 

N \DATAIWCAEl\PFIOJEKTE\TRISENl.t.IOB 

Drawing Number. Revision: Page: 3 

from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE 
STOCK SCREENING 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

25-PIC-403 
1 AO DCS 

1 CTRL·BALL-VLV PV403 F 

25-PDl-414 

1 SOFTWARE FUNCTION DCS 

25·Pl·414A 
1 Al DCS 

1 P· TRANSMITTER PT414A F 

1 1: 1 ·TRANSMITTER PT414A.1 F 

25-Pl-4148 
1 Al DCS 

1 P-TRANSMITTER PT414B F 

1 1:1-TRANSMITTER PT414B.1 F 

25-HIC-416 
1 AO DCS 

1 CTRL-VBALL-VLV HV416 F 

25-FIC-418 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE418 F 

1 MAG-FLOW-CONVERTER FT418 F 

1 CTRL-BALL • VL V FV418 F 

25-FIC-420 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW· TUBE FE420 F 

1 MAG-FLOW-CONVERTER FT420 F 

1 CTRL-VBALL-VLV FV420 F 

25-PDl-424 
1 SOFTWARE FUNCTION DCS 

25-Pl·424A 
1 Al DCS 

1 P· TRANSMITTER PT424A F 

1 1:1·TRANSMITTER PT424A.1· F 

25-Pl-4248 
1 Al DCS 

1 P-TRANSMITTER PT424B F 

1 1:1-TRANSMITTER PT424B.1 F 

25-HIC-426 
1 AO DCS 

1 CTRL-VBALL-VLV HV426 F 

•)CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number. 
Revision: Page: 4 

Date: 27.05.1997 Date: 27.05.1997 from 22 

N.\OATA\WCAEllPROJEKTEITRIBENl.MDB WCAEI Vera.C.7 S.Achbarger 



IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE 
STOCK SCREENING 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

25-NIC-427 

1 Al DCS 

1 AO DCS 

1 CONSISTENCY TRANSM NT427 F 

1 CTRL-VBALL-VLV NV427 F 

25-FIC-428 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE428 F 

1 MAG-FLOW-CONVERTER FT428 F 

1 CTRL-BALL-VLV FV428 F 

25-FIC-430 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE430 F 

1 MAG-FLOW-CONVERTER FT430 F 

1 CTRL-VBALL-VLV FV430 F 

25-Ll-435 

1 Al DCS 

1 L-TRANSMITTER LT435 F 

25-HIC-436 

1 AO DCS 

1 CTRL-VBALL·VLV HV436 F 

25-FIC-440 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE440 F 

1 MAG-FLOW-CONVERTER FT440 F 
1 CTRL-VBALL-VLV FV440 F 

25-FIC-441 

1 Al DC~ 
1 AO DCS 

1 MAG-FLOW-TUBE FE441 F 

1 MAG-FLOW-CONVERTER FT441 F 

1 CTRL-VBALL-VLV FV441 F 

25-FIC-442 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE442 F 

1 MAG-FLOW-CONVERTER FT442 F 

1 CTRL-BALL-VLV FV442 F 

')CR..Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 5 

Date: 27.05.1997 Date: 27.05.1997 from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE 
STOCK SCREENING 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

25-FFIC-443 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE443 F 

1 MAG-FLOW-CONVERTER FT443 F 

1 CTRL·BALL-VLV FV443 F 

25-SIC-444 

1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY444 MCC ELECTRICAL DELIVERY 

25-LIC-445 
1 Al DCS 

1 L-TRANSMITIER LT445 F 

25-SIC-446 
1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY446 MCC ELECTRICAL DELIVERY 

25-LIC-447 
1 Al DCS 

1 L-TRANSMITIER LT447 F 

25-Ll-448 
1 Al DCS 

1 L-TRANSMITIER LT448 F 

25-Pl-449 
1 Al DCS 

1 P-TRANSMITIER PT449 F 

25-PIC-451 
1 Al DCS 

1 AO DCS 

1 P-TRANSMITTER PT451 F 

1 1:1-TRANSMITIER PT451.1 F 
1 CTRL-VBALL·VLV PV451 F 

25-Pl-460 
1 PRESSURE GAUGE Pl460 F 
1 1:1-TRANSMITIER PT460.1 F 

25-Pl-461 
1 PRESSURE GAUGE Pl461 F 
1 1 :1-TRANSMITIER PT461.1 F 

25-Pl-462 
1 PRESSURE GAUGE Pl462 F 
1 1: 1-TRANSMITTER PT462.1 F 

')CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 6 

Date: 27.05.1997 Date: 27.05.1997 from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE 
STOCK SCREENING 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

25-Pl-463 
1 PRESSURE GAUGE Pl463 F 
1 1:1·TRANSMITTER PT463.1 F 

25-Pl-464 
1 PRESSURE GAUGE Pl464 F 
1 1 :1·TRANSMITTER PT464.1 F 

25-Pl-465 
1 PRESSURE GAUGE Pl465 F 
1 1:1-TRANSMITTER PT465.1 F 

25-Pl-466 
1 PRESSURE GAUGE Pl466 F 
1 1:1-TRANSMITTER PT466.1 F 

25-Pl-467 
1 PRESSURE GAUGE P1467 F 
1 1:1-TRANSMITTER PT467.1 F 

25-Pl-468 
1 PRESSURE GAUGE Pl468 F 
1 1 :1-TRANSMITTER PT468.1 F 

0 )CR..Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: 
Revision: Page: 7 

Date: 27.05.1997 Date: 27.05.1997 from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE 
WASHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

31-HIC-301 

1 AO DCS 

1 CTRL-VBALL-VLV HV301 F 
. 

31-FIC-302 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE302 F 

1 MAG-FLOW-CONVERTER FT302 F 
1 CTRL-BALL-VLV FV302 F 

31-NIC-303 

1 Al DCS 

( 
1 AO DCS 
1 CONSISTENCY TRANSM NT303 F 
1 CTRL-VBALL-VLV NV303 F 

31-LIC-304 

1 Al DCS 

1 AO DCS 

1 L·TRANSMITIER LT304 F 
1 CTRL·BALL-VLV LV304 F 

31-Pl-307 

1 Al DCS 

1 P-TRANSMITIER PT307 F 

31-SIC-308 

1 Al DCS 
1 AO DCS 

1 FREQUENCY CONVERTER SY308 MCC ELECTRICAL DELIVERY 

31-LIC-309 

r 1 Al DCS 
1 L·TRANSMITIER LT309 F 

31-HIC-310 

1 AO DCS 
1 CTRL·BUTT·VLV HV310 F 

31-LIC-311 

1 Al DCS 

1 AO DCS 

1 L·TRANSMITIER LT311 F 
1 CTRL·VBALL-VLV LV311 F 

')CR..Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

r Des.: Achberger Check: Heiden Drawing Number: 
Revision: Page: 8 -- Date: 27.05.1997 Date: 27.05.1997 from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE 
WASHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

31-FIC-321 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE321 F 

1 MAG-FLOW-CONVERTER FT321 F 

1 CTRL-VBALL-VLV FV321 F 

31-HIC-322 
1 AO DCS 

1 CTRL·BUTT·VLV HV322 F 

31-SIC-323 
1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY323 MCC aECTRICAL DELIVERY 

31-LIC-324 
1 Al DCS 

1 L-TRANSMITIER LT324 F 

31-Ll-325 
1 Al DCS 

1 L-TRANSMITIER LT325 F 

31-FIC-326 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE326 F 

1 MAG-FLOW-CONVERTER FT326 F 

1 CTRL-VBALL·VLV FV326 F 

31-LIS-327 
1 Al DCS 

1 L·TRANSMITIER LT327 F 

31-LIS-328 
1 Al DCS 
1 L-TRANSMITIER LT328 F 

31-Pl-329 
1 Al DCS 

1 P· TRANSMITTER PT329 F 

31-HIC-401 
1 AO DCS 

1 CTRL·VBALL-VLV HV401 F 

')CR .. Control Room, LP ... Local Panel, P ... Panel, F .•. Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 

N\.DATA.IWC~.!:lll'ROJEKTE\TRIBENl.MDB 

Drawing Number: 
Revision: Page: 9 

from 22 

WCAEI Vers.C.7 S.Achberger 



IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE 
WASHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC *) REMARK REV 

31-NIC-402 
1 Al DCS 

1 AO DCS 

1 CONSISTENCY TRANSM NT402 F 

1 CTRL-VBALL-VLV NV402 F 

•)CR..Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 

N:IOAT AIWCAEllPROJEl<TE\TRIBENl.MOB 

Drawing Number: Revision: Page: 10 

from 22 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE 
02-DELIGNIFICATION 

TAG-NO. QNT INSTRUMENT ISA LOC*)REMARK REV 

41-LIC-505 

1 Al DCS 

1 AO DCS 

1 L-TRANSMITTER LT505 F 

1 CTRL-VBALL-VLV LVSOS 

41-SIC-506 

1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY506 MCC ELECTRICAL DELIVERY 

41-Tl-507 

1 Al DCS 

1 Pt100-TEMP-TRANSM TT507 F 

41-Fl-509 

1 Al DCS 

1 MAG-FLOW-TUBE FE509 F 

1 MAG-FLOW-CONVERTER FT509 F 

41-HS-510 

2 DI DCS 

1 DO DCS 

1 O/C-VBALL-VLV HV510 

41-Tl-511 

1 Al DCS 

1 Pt100-TEMP-TRANSM TT511 F 

41-Pl-512 

1 Al DCS 

1 P-TRANSMITTER PT512 F 

41-FFIC-513 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE513 F 
1 MAG-FLOW-CONVERTER FT513 F 
1 CTRL-SEAT-VLV FV513 F 

41-HS-514 

2 DI DCS 

1 DO DCS 

1 O/C-SEAT-VLV HV514 

41-Pl-515 

1 Al DCS 

1 P-TRANSMITTER PT515 F 

')CR.Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 11 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE 
02·DELIGNIFICATION 

TAG-NO. ONT INSTRUMENT ISA LOC •) REMARK REV 

41-HS-516 

2 DI DCS 

1 DO DCS 

1 O/C·VBALL·VLV HV516 

41-Pl-520 

1 Al DCS 

1 P-TRANSMITTER PT520 F 

41-TIC-521 
1 Al DCS 

1 AO DCS 

1 P1100-TEMP-TRANSM TT521 F 

1 CTRL-SEAT·VLV TV521 F 

41-Al-522 

1 Al DCS 

1 FILTRATE PISTON SAMPLER AE522 F 

1 PH-SENSOR AE522 F 

1 PH-TRANSMITTER AT522 F 

41-HS-523 

2 DI DCS 

1 DO DCS 

1 O/C·GATE-VLV HV523 F 

41-Tl-524 

1 Al DCS 

1 P1100-TEMP-TRANSM TT524 F 

41-Tl-525 
1 Al DCS 

1 P1100-TEMP-TRANSM TT525 F 

41-Pl-526 

1 Al DCS 

1 P-TRANSMITTER PT526 F 

41-PIC-528 

1 Al DCS 

1 AO DCS 

1 P· TRANSMITTER PT528 F 

1 CTRL·BALL·VLV PV528 F 

41-HS-529 
2 DI DCS 

1 DO DCS 

1 O/C·VBALL·VLV HV529 

')CR.. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, Mee ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: 

Date: 27.05.1997 Date: 27.05.1997 
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Revision: 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE 
02-DELIGNIFICATION 

TAG-NO. ONT INSTRUMENT ISA LOC *) REMARK REV 

41-HS-530 
2 DI DCS 

1 DO DCS 
-

1 O/C-VBALL-VLV HV530 

41-HIC-531 
1 AO DCS 

1 CTRL-VBALL-VLV HV531 F 

41-LS-532 
1 DI DCS 

1 LEVEL SWITCH LS532 F 

41-Ll-533 
1 Al DCS 

1 L-TRANSMITTER LT533 F 

41-FIC-534 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-CONVERTER 

1 MAG-FLOW-TUBE FE534 F 

1 CTRL-VBALL-VLV FV534 F 

41-NIC-535 
1 Al DCS 

1 AO DCS 

1 CONSISTENCY TRANSM NT535 F 

1 CTRL-VBALL-VLV NV535 F 

41-Tl-536 
1 Al DCS 

1 Pt100-TEMP-TRANSM TT536 F 

41-PDl-537 
1 Al DCS 

1 DP-TRANSMITTER PDT537 F 

41-HIC-538 
1 AO DCS 

1 CTRL-SEAT-VLV HV538 F 

41-Pl-548 
1 Al DCS 

1 P-TRANSMITTER PT548 F 

41-Pl-549 
1 Al DCS 

1 P-TRANSMITTER PT549 F 

')CR.Control Room, LP ... Local Panel, P •.. Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 
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Drawing Number. Revision: Page: 13 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE 
02-DELIGNIFICATION 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

41-HIC-550 
1 AO DCS 

1 CTRL·BUTI·VLV HV550 F 

41-SIC-551 

1 Al ocs 
1 AO DCS 

1 FREQUENCY CONVERTER SY551 MCC ELECTRICAL DELIVERY 

41-LIC-552 
1 Al DCS 

1 L·TRANSMITIER LT552 F 

41-LIC-553 

1 Al DCS 

1 AO ocs 
1 L·TRANSMITIER LT553 F 

1 CTRL·VBALL-VLV LV553 F 

41-HIC-554 

1 AO DCS 

1 CTRL-BUTT·VLV HV554 F 

41-SIC-555 
1 Al ocs 
1 AO ocs 
1 FREQUENCY CONVERTER SY555 MCC ELECTRICAL DELIVERY 

41-LIC-556 

1 Al DCS 

1 L-TRANSMITIER LT556 F 

41-Ll-557 
1 Al DCS 

1 L-TRANSMITIER LT557 F 

41-SS-558 
1 DI ocs 
1 SPEED SWITCH SS558 F 

41-FIC-559 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE559 F 

1 MAG-FLOW-CONVERTER FT559 F 

1 CTRL·VBALL·VLV FV559 F 

')CR..Control Room, LP ... local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number. Revision: Page: 14 
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IMPCO·VOEST·ALPINE rrtte: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE 
02-DELIGNIFICATION 

TAG-NO. ONT INSTRUMENT ISA LOC •) REMARK REV 

41-FIC-560 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW· TUBE FES60 F 
1 MAG-FLOW-CONVERTER FT560 F 

1 CTRL-VBALL-VLV FV560 F 

41-FIC-561 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE561 F 
1 MAG-FLOW-CONVERTER FT561 F 
1 CTRL·VBALL-VLV FV561 F 

41-FIC-562 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE562 F 
1 MAG-FLOW-CONVERTER FT562 F 
1 CTRL-SEAT-VLV FVS62 F 

41-LS-565 
1 Di DCS 

1 LEVEL SWITCH LSS65 F 

•)CR .. Control Room, LP ... local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 

N:\OATA\WCAEllPROJEKTEITRIBENl.MDB 

Drawing Number: Revision: Page: 15 

from 22 

WCAEI Vers.C.7 S.Achberger 



IMPCO·VOEST·ALPINE Trtle: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

43-Ll-601 
1 Al DCS 

1 L·TRANSMITTER LT601 F 

43-HIC-602 

1 AO DCS 

1 CTRL-VBALL-VLV HV602 F 

43-NIC-603 
1 Al DCS 

1 AO DCS 

1 CONSISTENCY TRANSM NT603 F 

1 CTRL-VBALL-VLV NV603 F 

43-FIC-604 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-CONVERTER 

1 MAG-FLOW-TUBE FE604 F 

1 CTRL-VBALL-VLV FV604 F 

43-HIC-605 

1 AO DCS 

1 CTRL-BUTT-VLV HV605 F 

43-Al-606 
1 Al DCS 

1 PH-SENSOR AE606 F 

1 PH-TRANSMITTER AT606 F 

43-SIC-610 
1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY610 MCC ELECTRICAL DELIVERY 

43-LIC-611 
1 Al ocs 
1 l·TRANSMITTER LT611 F 

43-FIC-612 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE612 F 

1 MAG-FLOW-CONVERTER FT612 F 

1 CTRL-VBALL-VLV FV612 F 

·icR .. Control Room, LP ... local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 
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IMPCO·VOEST·ALPJNE Title: Plant: 

INSTRUMENT LIST TRIBE NI 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC *) REMARK REV 

43-FIC-613 

1 Ai DCS 

1 AO DCS 

1 MAG-FLOW· TUBE FE613 F 

1 MAG-FLOW-CONVERTER FT613 F 

1 CTRL-VBALL-VLV FV613 F 

43-FIC-614 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE614 F 

1 MAG-FLOW-CONVERTER FT614 F 

1 CTRL-BALL-VLV FV614 F 

43-FIC-615 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE615 F 

1 MAG-FLOW-CONVERTER FT615 F 

1 CTRL-BALL-VL V FV615 F 

43-FIC-616 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE616 F 

1 MAG-FLOW-CONVERTER FT616 F 

1 CTRL-BALL·VLV FV616 F 

43-Pl-619 

1 Al DCS 

1 P-TRANSMITTER PT619 F 

43-Ll-620 
1 Al DCS 
1 L-TRANSMiTTER LT620 F 

43-HS-650 

2 DI ocs 
1 DO DCS 

1 O/C-VBALL·VL V HV650 

43-HS-651 

2 DI DCS 

1 DO DCS 

1 0/C-VBALL·VLV HV651 

•)CR.Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 17 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOG *) REMARK REV 

43-LIC-652 

1 Al DCS 

1 AO DCS 

1 L-TRANSMITTER LT652 F 
1 CTRL-VBALL-VLV LV652 · 

43-SIC-654 

1 Al DCS 

1 AO DCS 

1 FREQUENCY CONVERTER SY654 MCC ELECTRICAL DELIVERY 

43-FIC-655 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE655 F 
1 MAG-FLOW-CONVERTER FT655 F 
1 CTRL·BALL·VLV FV655 F 

43-FIC-656 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE656 F 

1 MAG-FLOW-CONVERTER FT656 F 

1 CTRL·SEAT-VLV FV656 F 

43-TIC-659 

1 Al DCS 

1 AO DCS 

1 Pt100-TEMP·TRANSM TT659 F 

1 CTRL-SEAT·VLV TV659 F 

43-PIS-660 

1 Al DCS 

1 P·TRANSMITTER PT660 F 

43-Al-661 

1 Al DCS 

1 FILTRATE PISTON SAMPLER AE661 F 
1 PH-SENSOR AE561 F 
1 PH-TRANSMITTER AT661 F 

43-PIC-662 

1 Al DCS 

1 AO DCS 

1 P·TRANSMITTER PT662 F 
1 CTRL·BALL-VLV PV662 F 

•)CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 18 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC*)REMARK REV 

43-HS-663 
2 DI DCS 

1 DO DCS 

1 O/C-GATE-VLV HV663. F 

43-Ll-664 
1 Al DCS 

1 L·TRANSMITTER LT664 F 

43·HIC-665 
1 AO ocs 
1 CTRL-VBALL·VLV HV665 F 

43-NIC-666 
1 Al DCS 

1 AO DCS 

1 CONSISTENCY TRANSM NT666 F 
1 CTRL·VBALL·VLV NV666 F 

43-FIC-667 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE667 F 

1 MAG-FLOW-CONVERTER FT667 F 

1 CTRL·VBALL·VLV FV667 F 

43·HIC-668 
1 AO DCS 

1 CTRL-BUTT-VLV HV668 F 

43-Al-669 
1 Al DCS 

1 PH-SENSOR AE669 F 

1 PH-TRANSMITTER AT669 F 

43-FIC-670 
1 Al DCS. 

1 AO DCS 

1 MAG-FLOW· TUBE FE670 F 

1 MAG-FLOW-CONVERTER FT670 F 
1 CTRL·VBALL·VLV FV670 F 

43-FIC-671 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW· TUBE FE671 F 

1 MAG-FLOW-CONVERTER FT671 F 
1 CTRL·VBALL·VLV FV671 F 

')CR.Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBE NI 

PULPING TECHNOLOG/fS GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC •) REMARK REV 

43-FIC-672 

1 Al DCS 

1 AO DCS . 
1 MAG-FLOW-TUBE FE672 F 

1 MAG-FLOW-CONVERTER FT672 F 

1 CTRL·BALL·VLV FV672 F 

43-FIC-673 

1 Al ocs 
1 AO DCS 

1 MAG-FLOW· TUBE FE673 F 

1 MAG-FLOW-CONVERTER FT673 F 

1 CTRL·BALL-VLV FV673 F 

43-LIC-674 

1 Al DCS 

1 L·TRANSMITTER LT674 F 

43-SIC-675 

1 Al ocs 
1 AO DCS 

1 FREQUENCY CONVERTER SY675 MCC ELECTRICAL DELIVERY 

43-HIC-676 

1 AO DCS 

1 CTRL-SEAT·VLV HV676 F 

43-Ll-677 

f Al ocs 
1 L· TRANSMITTER LT677 F 

43-Pl-678 

1 Al DCS 

1 P-TRANSMITTER PT678 F 

43-Ll-680 
1 Al ocs 
1 L· TRANSMITTER LT680 F • 

43-HIC-681 

1 AO ocs 
1 CTRL-VBALL·VLV HV681 F 

43-NIC-682 

1 Al ocs 
1 AO ocs 
1 CONSISTENCY TRANSM NT682 F 
1 CTRL-VBALL-VLV NV682 F 

•)CR .. Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Oistnouted Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 20 
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IMPCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRIBENI 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC *) REMARK REV 

I 43·FIC-683 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE683 F 

1 MAG-FLOW-CONVERTER FT683 F 

1 CTRL-VBALL-VLV FV683 F 

43·FIC·684 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE684 F 

1 MAG-FLOW-CONVERTER FT684 F 

t-
\ 

1 CTRL-VBALL-VLV FV684 F 

43-FIC-685 
1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE685 F 

1 MAG-FLOW-CONVERTER FT685 F 

1 CTRL-VBALL-VLV FV685 F 

43-FIC-686 
1 Al ocs 
1 AO ocs 
f MAG-FLOW-TUBE FE686 F 

f MAG-FLOW-CONVERTER FT686 F 

1 CTRL-VBALL-VLV FV686 F 

43-SIC-687 

1 Al ocs 
1 AO ocs 
f FREQUENCY CONVERTER SY687 MCC ELECTRICAL DELIVERY 

43-LIC-688 
1 Al ocs 
f L-TRANSMITTER LT688 F 

43-Ll-689 
f Al DCS 

1 L-TRANSMITTER LT689 F 

43·Ll·690 
1 Al ocs 
1 L-TRANSMITTER LT690 F 

43-HIC-691 

1 AO ocs 
1 CTRL-VBALL-VLV HV691 F 

')CR.Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 21 
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If PCO·VOEST·ALPINE Title: Plant: 

INSTRUMENT LIST TRI BEN I 

PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE 
BLEACHING PLANT 

TAG-NO. ONT INSTRUMENT ISA LOC ") REMARK REV 

43-FIC-692 

1 Al DCS 

1 AO DCS 

1 MAG-FLOW-TUBE FE692 F 

1 MAG-FLOW-CONVERTER FT692 F 

1 CTRL-VBALL-VLV FV692 F 

43-HIC-698 

1 AO DCS 

f CTRL-BUTT-VLV HV698 F 

43-Pl-699 

1 Al DCS 

1 P-TRANSMITTER PT699 F 

')CR..Control Room, LP ... Local Panel, P ... Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, OCS ... Distributed Control System 

Des.: Achberger Check: Heiden 

Date: 27.05.1997 Date: 27.05.1997 
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PROPOSED TIME SCHEDULE for Phase II 

Project: TRIBENI - Retrofitting Concept 

MONTH 1l2i3i415l61 
' ' 

7 8 
' ' 

I 
Stage 1: Retrofitting Digester, Washing, Screening and Cleaning I 

PROCESS ENGINEERING 

DETAIL ENGINEERING 

Plant & Mechanical Engineering 

Engineering Piping 

Engineering Electric 

Engineering Instrumentation/DC$ 

Civil guide drawings 

Detail Civil Engineering 

MANUFACTURING 

SHIPMENT 

CIVIL WORKS 

ERECTION 

MECHANICAL COMPLETION 

STARTUP 

~I l I I 

I r 1-1----1-1· I I 
• I I , ' , I 

! f-:-, I 
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l'-1-1-1-1. : I . 
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PROPOSED TIME SCHEDULE for PHASE II 

Project: TRIBENI - Retrofitting Concept 

MONTH 1 I 2 I 3 4 i 5 6 I 7 I B 

i 

• I 
Stage 2: Implementation of Oxygen Delignification and Bleaching j 

PROCESS ENGINEERING 
i 

DETAIL ENGINEERING 
I I 

Plant & Mechanical Engineering 1-F-l I I I I 

Engineering Piping 
' I I 
1-1-1 I 

Engineering Electric I 
~1-1-1--1 
I I I I 

Eng1ineering Instrumentation/Des 1 1-1-1-1 I 
1 I I 

I I I ' 

Civil guide drawings 
I ! ! 

~1-,-1-. 
I > I 

Detail Civil Engineering --- _i I I 

MANUFACTURING 
I 

I 
' 
I 
I 

I 

I 

/l 

Rev: 1 Date: 29.5.97 
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STARTUP I I i 
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I I I -1 I l 
I I I I I I i I 

I .. I 
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I 
I 
! 

Remark: Due to Basic Engineering already prepared for Stage 1 the overall time schedule will be shorter , 
I 
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UNIDO/CPPRlfTRIBENI IVA 

7.2 List of potential suppliers 

Designation Supplier (outside India) Supplier (India) 

Digester Lid Schrader Verfahrenstechnik Nathani International 
- - - --

GmbH/D 

Vacuum Filter Beloit Corporation/USA Hindustan Dorr-Oliver ltd. 
----- ------- -----

Sunds Defibrator AB/S 
- ---- --

A. Ahlstrom Corporation/SF 
----

Atmospheric Tanks Devi Hi-Tech Engineers Pvt. ltd. 

Goutami Engineering 
-- -- ---- --- --- ----· - ·- -- ---- --------- --------- ----·- ----

Aims India 
- --- -------------

Profen Filters Pvt. Ltd. 
---

Jard Engineers India Ltd. 
- ------------·--------

Tungabadhara Machinery & 
--- - ------------------------ ----

Tools Ltd. 

Pressurized Vessels Kakati Karshak Ind. Pvt. Ltd. 
- --- -----

Sri Venkateswara Industries 
- - ---- -------------------- -

Swetha Engineering Ltd. 
---- - ··--- ----- - -

Hindustan Dorr Oliver ltd. 
- -------- ---------------------- ----- --- - - -

Larsen & Toubro ltd. 
- - - -- - - ----- --------- ------

Devi Hi-Tech Engineers Pvt. ltd. 
--- ----------- --

Goutami Engineering 
- ----------- -----

Maschinen Fabrik (India) Pvt.Ltd. 

Pumps ABS-Scanpump AB/S Larsen & Toubro Ltd. 
--- ------------

Andritz Refinersysteme Devi Hi-Tech Engineers Pvt Ltd. 
--- ---- ----

GmbH/A KSB Pumps 
-------- --- ---------- -- --

A. Ahlstrom Corporation/SF Mather & Platt 
----- -

Stork Pump (I) ltd. 
- --~--------

Kirloskar Brothers Ltd. 

Screw Conveyors Hindustan Dorr Oliver ltd. 
--- ------- ----- - - ----·-

Larsen & Toubro ltd. 
-------------- -- - -

Devi Hi-Tech Engineers Pvt. Ltd. 
---------- ------- - ------

Jord Engineers India ltd. 
------- -- -

EMCO-KCP Ltd. 
----·---- -

Tungabadhara Machinery & 
- ------------

Tools ltd. 
------

Remi Process Plant & 
·- - -----

Machinery ltd. 

IVA/TE Kr SUPPLIF.XLS 
For addresses see attached sheets Page 1of3 



UNIDO/CPPRlfTRIBENI IVA 

7.2 List of potential suppliers 

Designation Supplier (outside India) Supplier (India) 

Heat Exchangers Larsen & Toubro Ltd. 
·-------------- --- - -- ------

Devi Hi-Tech Engineers Pvt. Ltd. 
--- -·----- -------------------- ----------

Jard Engineers India Ltd. 
--- -----------------·---- ---- ----------------- ---

Reliance Heat Transfer Pvt. Ltd . 
- ---- -------- .. - ---

Maschinen Fabrik (India) Pvt.Ltd. 

Agitators Scaba AB/S Hindustan Dorr Oliver Ltd. 
---- --

A. Ahlstrom Corporation/SF Larsen & Toubro Ltd. 
------------ --- ·-

Devi Hi-Tech Engineers Pvt. Ltd. 
----- -- ------------------ ------------

Profen Filters Pvt. Ltd. 
---- -----·------------

Jard Engineers India Ltd. 
------- ------- ----

Tungabadhara Machinery & 

Tools Ltd. 
- - --~--------------- -

Jessop & Co. Ltd. 
------ -- --- - ----- -- . ----- -- - --

Servan Engineering Works 
- -- - --------- --- - -- -- ------ ------- - ---- - --------------

Remi Process Plant & 
-----------

Machinery Ltd. 

MC Pumps Andritz Refinersysteme 
-- - ------ --- - - - ------ -

GmbH/A 
- - -----

A. Ahlstrom Corporation/SF 

Oxygen Generation Voest-Alpine lndustriean-
-----

lagenbau GmbH/A 
·- ---·------------- -

EVT-Mahler GmbH/D 
-- - - ----- - - ------ -- --- .. ----- -

r Air Products (UK) Ltd./UK 

Pressure Screens Beloit Corporation/USA 

Sunds Defibrator AB/S 
-----

A. Ahlstrom Corporation/SF 

Centrifugal Cleaner Noss AB/S 
··---------· -- ------ -----

Celleco Hedemora AB/S 
-------------------------·--

Krebs Engineers/USA 

Black Liquor Filter Beloit Corporation/USA Hindustan Dorr-Oliver Ltd. 

OMVAB/S 
··-

Chemical Mixer Beloit Corporation/USA Hindustan Dorr Oliver Ltd. 
- ------------ ----------- --

Kenics Corporation/USA Larsen & Toubro Ltd. 
- - ---- ------------------- ------ -----

A. Ahlstrom Corporation/SF Devi Hi-Tech Engineers Pvt. Ltd. 
--

Komax Systems, lnc./USA EMCO-KCP Ltd. 
--- ----- ---------- .. -r Servan Engineering Works 

IVA!TE Kr SUPPLIF.XLS 
For addresses see attached sheets Page 2 of 3 



UNIDO/CPPRl/TRIBENI IVA 

7.2 List of potential suppliers 

Designation Supplier (outside India) Supplier (India) 

Chemical Recovery 

Evaporation A. Ahlstrom Corporation/SF 
- ------ -- -·----------~- -- -- - --

Austrian Energy & Environ-

ment SGP/Waagner-Biro 

GmbH/A 
-------

A.H. Lundberg Associates 
----- --· 

lnc./USA 

Recovery Boiler A. Ahlstrom Corporation/SF Therm ax 
---- -- - ---

ABB Power Generation Tungabadhara Machinery & 

Segment/CON Tools Ltd. 
- -- - -

Tampella Power Asia Pacific 

Pte. Ltd./SING 
- - - - ------ -- ------ --·- --- - . 

Babcock & Wilcox/CON 
- ---- ---- -------- --- - ----- ---· 

Recaustizising Goslin-Birmingham/USA Hindustan Dorr-Oliver Ltd. 
--- ---------- -------- --

EIMCO/BRD 
- ---·- --- ------ -----

A. Ahlstrom Corporation/SF 
---- ------------------- -

IVA!TE Kr SUPPLIF.XLS 
For addresses see attached sheets Page 3 of 3 
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LIST OF POTENTIAL SUPPLIERS (INDIA) 

AIMS /NOIA PVT. LTD. 

212/A Jodhpur Park 

700068 CALCUTTA 
IND/A 

Tel.No. 009113314733983 

Fax No. 009113314733206 

DEVI HI-TECH ENGINEERS PVT. LTD. 

2-54, Kakateeya Nagar, Habsiguda 

500 007 HYDERABAD 
IND/A 

Tel.No. 00911401673 458 

Fax No. 00911401672 110 

FLAKT /NOIA LTD. 

Jhalkura, Maheshtala 

Buz Buz, 24 Paragnas (South) 

-- WEST BENGAL 
/NOIA 

Tel.No. 

Fax No. 

HINDUSTAN DORR-OLIVER LIMITED 

Dorr-Oliver House, Chakala 

Andheri (East) 

400099 BOMBAY 
IND/A 

Tel.No. 009112218325541 

Fax No. 009112218365659 

1 

ANDREW YULE & COL TD. 

8, Clive Row 

700 001 CALCUTTA 
/NOIA 

Tel.No. 

Fax No. 

EMCO-KCP LTD. 

Ramakrishna Building, 2, Victoria Cresent Road 
Opp. Commander-in-Chief Road 

600 105 MADRAS 
IND/A 

Tel.No. 00911 

Fax No. 00911 

GOUTAMI ENGINEERING 

Nachran Industrial Area 

501507 HYDERABAD 
IND/A 

Tel.No. 

Fax No. 

HINDUSTAN DORR-OLIVER LIMITED 

Dohil Chambers 46, Nehru Place 

110019 NEW DELHI 
IND/A 

Tel.No. 009111116412039 

Fax No. 009111116422856 
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LIST OF POTENTIAL SUPPLIERS (INDIA) 

JESSOP & Co., LTD. 

A Subsidiary of BBUNL 

21 & 22, Jessore Road 

700 028 CALCUTTA 
!NOIA 

Tel.No. 00911331551-5437 

Fax No. 00911331551-2868 

KAKA Tl KARSHAK INDUSTRIES 

PRIVATE LTD. 

Nachram Industrial Area 

500 076 HYDERABAD 
/NOIA 

Tel.No. 00911401853104, 05 

Fax No. 00911401671980 

KSBPUMPS 

30, Circus A venue 

700 026 CALCUTTA 
IND/A 

Tel.No. 009114015418-5177 

Fax No. 0091140 

MASCHINEN FABRIK (IND/A) PVT. LTD. 

11145, Panditya Road 

700 029 CALCUTTA 
/NOIA 

Tel.No. 0091147419975 

Fax No. 0091147417762 

2 

JORD ENGINEERS IND/A LTD. 

506, Marble Arch, Race Course Road 

390007 BARODA 
India 

Tel.No. 009112651334683 

Fax No. 009112651334680 

KIRLOSKAR BROTHERS LTD. 

No. 2, Shantiniketan Building, 2nd Floor 

8, Camac Street 

700 017 CALCUTTA 
/NOIA 

Tel.No. 00911 

Fax No. 00911 

LARSEN & TOUBRO LIMITED 

Engineering Project & Equipment Group 

1 B, Park Plaza, 71, Park Street 

700 016 CALCUTTA 
/NOIA 

Tel.No. 00911293251-54 

Fax No. 009113312449705 

MATHER & PLATT 

11, R.N. Mukherjee Road 

700 001 CALCUTTA 
/NOIA 

Tel.No. 0091124815650-5659 

Fax No. 00911248 
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LIST OF POTENTIAL SUPPLIERS (INDIA) 

NATHAN/ INTERNATIONAL 

E-302, Kai/ash Apartment 

293 Be/Iasis Road 

400 008 BOMBAY 
IND/A 

Tel.No. 0091122//30811832 

Fax No. 00911221/3081 

RELIANCE HEAT TRANSFER PVT. LTD. 

46, Veer Nariman Road, Fort 

400 001 BOMBAY 
INDIA 

Tel.No. 00911221204 7004 

Fax No. 00911221 

REM/ PROCESS PLANT & MACHINERY LTD. 

Plot No. 11, Gama Industrial Estate 
Goregeon (East) 

400 063 BOMBAY 
/NOIA 

Tel.No. 00911221 

Fax No. 00911221873 6858 

SRI VENKA TESWARA INDUSTRIES 

18 & 18/A-1, K.R. Puram Road 

Ganapathy P. 0. 
641 006 COIMBATORE 
IND/A 

Tel.No. 009114221572930 

Fax No. 009114221571619 

3 

PROFEN FILTERS PVT. LTD. 

10/D, High Way Common Centre 

Danilimda 

-- AHMEDABAD 
IND/A 

Tel.No. 00911791 

Fax No. 00911791535 8668 

RELIANCE HEAT TRANSFER PVT. LTD. 

14-C, Everest House, 46-C Chowringhee Road 

46-C Chowringhee Road 

700 071 CALCUTTA 
IND/A 

Tel.No. 0091124218456 

Fax No. 009112421 

SERVALL ENGINEERING WORKS 

Bharathi Park VII Cross 

641911 COIMBATORE 
IND/A 

Tel.No. 009114221441284 

Fax No. 009114221440077 

STORK PUMP (/) LTD. 

Survey No. 320 Odhav 

382410 AHMEDABAD 
IND/A 

Tel.No. 009112721870 311 

Fax No. 009112721873 184 
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LIST OF POTENTIAL SUPPLIERS (INDIA) 

SWETHA ENGINEERING LTD. 

Plot No. 1961-B, Asiad Colony 

Vijaya Complex, 2nd Floor 

600 101 MADRAS, Anna Nagar West 
IND/A 

Tel.No. 009114416268366 

Fax No. 009114416268377 

TUNGABADHARA MACHINERY & TOOLS LTD. 

Flat No. 802&804, Kushal Towers 

500 004 HYDERABAD 
IND/A 

Tel.No. 00911401 
Fax No. 00911401203 100 

4 

THERMAX Ltd. 

Park Plaza, Block 6A 

71, Park Street 

700 016 CALCUTTA 
IND/A 

Tel.No. 0091129-2423 

Fax No. 
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LIST OF POTENTIAL SUPPLIERS (outside INDIA) 

A. AHLSTROM CORPORATION 

Sentnerikuja 2 

SF-00441 HELSINKI 
FINLAND 

Tel.No. 00358191503-911 

Fax No. 00358191562-6927 

ABB Power Generation 

Combustion Service Division 

200 Chisholm Drive 

L9TSE7 MIL TON, Ontario 
USA 

Tel.No. 00119051875-4500 

Fax No. 00119051875-4624 

ABS-SCANPUMP AB 

P. 0. Box 2053 

S-431 02 MOLNDAL 
SWEDEN 

Tel.No. 00461311836300 

Fax No. 00461311184906 

ANDRITZ REFINERSYSTEME GMBH 

lnnstraBe 23 

A-1200 WIEN 
6STERREICH 

Tel.No. 0222133113-0 

Fax No. 022213325398 

A.H. LUNDBERG Associates, Inc. 

3015 112th Avenue N.E., Suite 200 

WA 98004 BELLEVUE, Washington 
USA 

Tel.No. 0011206182712250 

Fax No. 0011206182712224 

ABB Power Generation Segment 

1410 Blair Place, Suite 600 

K1J989 GLOUCESTER, Ontario 
CANADA 

Tel.No. 00116131747-5110 

Fax No. 00116131747-5880 

AIR PRODUCTS (UK) Ltd. 

Standard Equipment Group 

Molesey Road, Hersham Place 

Walton-on-Thames 

KT12 4RZ SURREY 
GREAT BRITAIN 

Tel.No. 0044119321249200 
Fax No. 0044119321249565 

AUSTRIAN ENERGY & ENVIRONMENT 

SGP!WAAGNER-BIRO GMBH 

SiemensstraBe 89 

A-1211 WIEN 
OSTER REICH 

Tel.No. 0222125045-0 

Fax No. 0222125045-157 
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LIST OF POTENTIAL SUPPLIERS (outside INDIA) 

BABCOCK & WILCOX 

International Division 

N1 R 5V3 CAMBRIDGE, Ontario 
CANADA 

Tel.No. 00115191621-2130 
Fax No. 00115191622-2409 

BELOIT CORPORATION 

Beloit Pulping 

150 Burke Street 

NH 03060-4788 NASHUA 
USA 

Tel.No. 00116031882-2711 
Fax No. 00116031595-0035 

EIMCO Zweigniederlassung der 

Baker Hughes (Deutsch/and) GmbH 

Gothaer Straf3e 4 

D-40880 RA TINGEN 
BRO 

Tel.No. 00491210219454-0 

Fax No. 00491210219454-20 

GOSLIN-BIRMINGHAM 

3401 8th A venue North 

35222 BIRMINGHAM, Alabama 
USA 

Tel.No. 00112051324-7511 
Fax No. 00112051251-0375 

2 

BABCOCK & WILCOX INTERNATIONAL 

Power Generation Group 

20 S. Van Buren Avenue 

44203-0351 BARBERTON, Ohio 
USA 

Tel.No. 0011330n53-4511 
Fax No. 00113301860-1886 

CELLECO HEDEMORA AB 

Hans Stahles Vag 

S-147 80 TUMBA 
SWEDEN 

Tel.No. 0046181530 664 00 
Fax No. 0046181530 656 25 

EVT - Mahler GmbH 

Augsburgerstraf3e 708 

D-70329 STUTTGART 
BRO 

Tel.No. 0049n11191702 

Fax No. oo49n1119171955 

KEN/CS CORPORATION 

Kenics Park 

01845 NORTH ANDOVER, Massachusetts 
USA 

Tel.No. 00116171687-0101 

Fax No. 
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LIST OF POTENTIAL SUPPLIERS (outside INDIA) 

KOMAX SYSTEMS, INC. 

1947 E. 223rd Street 

90810 LONG BEACH, California 
USA 

Tel.No. 00112131830-4320 

Fax No. 

NOSS AB 

Inge/tag 1 

5-60102 NORRKOPING 
SCHWEDEN 

Tel.No. 00461111231500 
Fax No. 00461111135923 

SCABAAB 

Box 2018 

S-183 02 TABY 
SWEDEN 

Tel.No. 004618176802 

Fax No. 0046181768 5 1 41 

SUNDS DEF/BRA TOR AB 

S-85194 SUNDSVALL 
SCHWEDEN 

Tel.No. 00461601 
Fax No. 00461601567527 

3 

KREBS ENGINEERS 

1205 Chrysler Dr., 

CA-94025 MENLO PARK 
USA 

Tel.No. 00114151325-0751 
Fax No. 00114151326-7048 

OMV AB 

Mekaniska Verkstad 

P.O. Box416 

S-89128 ORNSKOLDSV/K 
SWEDEN 

Tel.No. 00461 
Fax No. 0046166058278 

SCHRADER 

VERFAHRENSTECHNIK GMBH 

Schleebergstraf3e 12 

D-59306 EN NIGER LOH 
BRO 

Tel.No. 0049125241266-0 

Fax No. 0049125241266-50 

TAMPELLA POWER 

ASIA PACIFIC PTE LTD 

230 Orchard Road, 09-2341236 Faber House 

0923 SINGAPORE 
SINGAPORE 

Tel.No. 0065173212100 
Fax No. 0065173212133 



LIST OF POTENTIAL SUPPLIERS (outside INDIA) 

VOEST-ALPINE lndustrieanlagenbau GmbH 

Turmstraf3e 44 

A-4031 LINZ 
OSTERREICH 

Tel.No. 004317016592-9677 

Fax No. 004317016980-6303 

4 
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TR18t:.l\ll Retrofitting Concept PHA~c II !status: ~ FINAL I Rev: 

1~ ,__ 

Equipment List I I Date: 

Item Description Pcs Main Dimensions/ Capacities Mat. 

ZF13 Digester System 

Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in US $ 

Weight 

tons 

Aug.97 

Remarks 

ZF13M01-08 iSpherical Digester a Ima 14 ft;Volume 40 m3 each . ··----. _ -~S - +- -~-------i - ~~i:~~gdi:~~-~~;~on-~-at_ 

ZF13M~1-08 ~plierical ~er B 1 Lid and Discha'.9" _~fficatjo"_. l-~~~_I _ ~----
ZF13M82 Blow Tank Cyclone 1 Dia 2,5 x 4,0 m CS ! 140 I 4 

ZF13E01 Blow Steam Condenser 1 I cat-Pl-act-tttY-24-90tni-~~~~~;-i~i~t temp. 105 0

• j. cs ~ 400 2,5 
lou e emp. , 

!------+-----------+--- ------ ----------·- : --- f--- I 

I Capacity 100 m3/h condensate; inlet temp.• I 

ZF13E02 i Heat exchanger 1 . 90°- outlet temp. 70°; Cooling medium CS/SS I 500 • water inlet temperature 20 °;approx. 150 2 

: m2 surface area 

! I ~ l ! I I I 

=-z~~ £~~~~~p"~-- _J 1 ~~ ~: 3~~-~c:·;~~==-~x.--~ -~~---~~~--+--------r o.s f-----

~ :;::]~~~:;::~-=--:~~;-!:-:::: ::: :: =-=-~=.J .... :: ··-··' _::: ___ ---- --~ :~--1--------- ------ -~= 
i I I ' 

ZF13P04 !Cooking Liquor Pump , 1 60 m3/h, 50 m WC, 1500 rpm CS/SS , 150 I i 0,6 
f--- ---·- -· .. ···--r -----·· - ·- ---·--------+--. ---------- - - ·------ l --- - --+----------~-- -- I ------------··--

ZF13T01 
1
weak Black Liquor Tank I 1 not applicable , CS I - I - ; - I existing/ not more used 

<--------~--·-·- . --------- ··-·-- - ... -- - --- ------r- ------ --- --------- ------~--------1 ------------ --
: :;:~: t::::l~:;~:ank l : j::~;-~=-- ==·==i __ : : 1--_~ __ J~~;;~::W~h-Wa~:= 

IVAfTE Kr Page 1of12 EQLISTF.XLSZF13 
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TRlbcllll Retrofitting Concept PHA::;t: II 'status: · FINAL I Rev: 2 

Equipment List Date: Aug.97 

Item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks 

ZF13T04 Blow Tank 1 Dia 4x9,5m/120 m3 
- · ·- --r-·- · · - ------- ··- ·---1- ------ - ·· - · -
_ z-~~-3~~-lH_o~-~~~r-Ta_~_k 1_f 2_,_o~--~-4_'_o_~ __ x_4_'o _rn1_ 3o_ m3 

ZF13T07 !Condensate Tank 1 /Dia 6,0m x 10,0 Height/250 m3 

SUBTOTAL 

IVAfTE Kr 

SS 

Local Cost in I Imported 
'000 Ind. Rs. Cost in US $ 

tons 

_ ___ _ _ _ ' 3.200 I, : - I ·-· -. ·- - f I ' 20 I concrete !···---r-i--··-·--··· -----i----·-- ····- ____ _ 

-~--- --SS --~l-2~300 I ----r-----_J_ ----
, ' 14 I -

10.250 0 45 
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1 TRIB~NI Retrofitting Concept PHA~t:' II Status: 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

ZF 25 SCREENING PLANT 

FINAL 

Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in US $ 

Rev: 

Date: 

Weight 

tons 

2 

Aug.97 

Remarks 

~F25~~Primary ~ntrifugal Screen1-1~~-·~:~~:~~D-~T~~~::onsistency-+-- ~s __ _l _________ L_.~5-~~oo --~~ _ _L_ -.·.- ·- ·-------- --· _____ _ 

1 
• : ! : use existing Ahlstrom M 

ZF25M02 1=-ry Centnfugal 1 'Ahlst"'_m ~-120 HP ___ ------+- SS I -
1 

• ' ~=- 120 HP 0,3 mm . 

ZF25M03 : Vibrating Screen 2 11,5 m2 leach I SS • • ~ • 'exostong, change hole size 

,__ _____ ,Trn~~r ~~xa~ft- ------- ~ss __ [ ___ 1::soo __ j j 7 __ (rom4mmto2mm ZF25M04 

·-z;;~07:~~e;Stage2 1~ .- - ------- t--ss-i-- --- 1~n-~OOin~~ 1 

--- -·· ···-r-- - ... ·- -- ~---~. -·---- .... ----- --- -- -------· - ·-- --+---·-. --- --, --f - --

ZF25M08 I Cleaner Stage 3 ! 1 I SS , in MOS incl. [ 
1-- . . -- - - l---~ - · · - -- - . ·-- - -- - · +-----------~- -----·--·-I·- ·- ·-- ------------!-·------·------·-- -------

zF2sM09 [sand Cleaner i 1 ;~g.~a~!ty 3,5 BDMTD; Inlet consistency 0,51 SS 1 150 : I 1 
- -·· - ···----~ -- r-------··1· . ··-···----------- -- r-----· - --·-·--r----- ----- ---:----·---------~----. --- -----r-~----·-------

~~~Ao1_tu.lp Chest Agi~~~~-r I ~L. _. --·----·----- ____ -·· ____ ss___ _ __ 350 ___ __ L_ ___ 0~1 __ [____ _ . _____ _ 
! r- I I i 

ZF25F01 ::Hood Extraction Fan ) 1 f25 Nm3/min, 100 mm WC I CS 110 ' 0,1 ' 
- - . ·-~ - - ····· . ___ I --- .. - --- ----·-. -· -- -···--·-··-· .. ···~-- ----~- -· - -·--·· ~-----·---~-----··----·----·-- ____ , 

ZF25P01 1 ~::ry Screen Feed ' 1 
1

170 m3/h, 25 m WC, 1500 rpm , SS : 280 0,5 : 

--- - --1 - -- . - -- . --:-; . . ... - --- --- -. ----· -... ·[-------\------. ------ -------1--··------+ 
ZF25P02_l~~~a-ne_~-~~~ Pump I 1_J~-~3~·-20-~wc:~s?o_rp~---·---·--- ... -.Lss __ ~ __ aoo _ _J_ 1 ~,7 , _____ _ 

--·--
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__ ( ( 
TRIBcl\ll Retrofitting Concept PHASI:: II Status: 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

\ 
FINAL 

Supplied from 

Local Cost in I Imported 
'000 Ind. Rs. Cost in US $ 

Rev: 

Date: 

Weight 

tons 

ZF25P03 Filtrate Pump 1 
1
400 m3/h, 20 m WC, 1500 rpm SS 320 0,5 

'( 
2· 

Aug.97 

Remarks 

-- ---- -------+ -------- -- ------ ----- -------------r--- --- ----- - -- ---- - --- ---------1 - I --- -- -- -----1---------1--- --------- ---------------- -- -- ---------- _____ _ 

~~::: l!~;:;~~~ :j:-:~::~~~;::-~=~-- --J--:: J ---1~50_ . +--:::--- -------·-------------
Pump I: • , rp 

I ~;~~;~7-1 ~~k~r Wire Wash Pump 1 f 25 m3/h, 60 mWC, 1500 rpm 
-~---------- i -·- ·---· --- - . ----- ---- ! ---------

~~~!5~~8-l?~a~e-~~eed !.~~ 1 ~~oo-~~·_20_11l __ ~c_._~5oo_rprn 
1 

ss _____ ~_320 o_._5__ _ ____ _ 

ZF25Po:_ Cle~~~~~~ed-~~-rn~ 1 ~o m3~_· __ 3_o_r:'._"!c, 1500 rpm L_ ~~--- --~-----1~0 ~·-5--1 
ZF25T01 Screen Accept Tank 1 13,5 m x 3,5 m x 4,0 ml 40 m3 I Concrete , - -

- - • - - • - - - --·-·-- : ----·----- -- --------- .. ··-·-· -------~--- - -----~-- - ~--- I -------

ZF25T02 Filtrate Tank 1 ',Dia 4,3m x 7,6m Height/110 m3 SS 1.100 
1 

6,8 
I 

SUBTOTAL 5.345 95.000 21 
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__ ( ________ ( 
TRIBE:l'JI Retrofitting Concept PHASc II !status: 1 FINAL 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. Supplied from 

Local Cost in I Imported 
'000 Ind. Rs. Cost in US $ 

ZF 31 BROWN STOCK WASHING 

Rev: 

Date: 

Weight 

tons 

2-

Aug.97 

Remarks 

, Existing Chlorine Washer, 
ZF31 M01 i Vacuum Drum Filter 1 : Use existing Bft x B ft washer SS ; - j - i - : shall be lifted by approx. 1 

::~z~-~-1-~ j~:C-u~~ -~~~-~-~;l;e-r---~--ls-e :i~ng-Bft -:-a~.:~_ _ _ - -SS J :~-~-~-:--_-__ -.-__ -.----1 ---~:~:~-B~n- -- - --
ZF31 MOO J Blac":_ Liq"o~F~r ! 1 : Drum ~ype-Capacity 25 m31h_ Black Liquor CS/SS I • 

---j-j----------------

ZF31 M04 I Tramp Material Separator 1 [Dia 1,0 m , Height 1 ,2 m 

Zf3_~;~1=~~~~n~~~tor---11 , =--------·--·-····-------ss ____ L5-~~-- i ,----~7----t 
1 

-::;::-r:::~::t:~n I ~-~---------···--·-· ·----·--··---·--1 SS __ ' __ :--~- : r::::-----

ZF31G02 !Sand Separating Cyclone I 1 !8" Dia I SS - I - - l~~~~~~e~~~ '~:~at 3 
Yo -r--;------·------ - -1------- ----- --+----- -----+- ----------+ ------- - . ---- ---

ZF31G03 Foam Breaker 

_._ZF31P01}ro~_Stock~u~ ~L1 Fo~~:~mWC, 1500~ ____ J_--ss_~J_ :200 :F=--t_~~ __ _ 
_ ZF31_P_o2_JB1ack_~iq-~o_r!~~P- __ -~l3o ":'3~-·-~s_m w_c. ~-soo_._:'~----- _s_s _____ J__ __ 10__ L~~3--~- ·------·-·-··· _____ . 
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-T-Rl-B~~I Retrofitting Concept PHA~; II . ~,, .. 1 ,, 
Status: FINAL 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in US $ 

Rev: :.! 

Date: Aug.97 

Weight Remarks 

tons 

zF31p~J~;~!~~£eadbo•_w2~~-2o~wc~1so~~m J _ ss__ __330 -f ----t-o~s- -:-
-::;:-f;;E~;:~lte,-F.ed~=~~~:~:::-::- ---- 1-::- ~:---L =t::--t_-_--_--_______ , 

lo11ut~on PumE__ ______ 
0

x I _ _:__ ' ___ '? ______ .. _____ I_. -------,. I ·-f-
1 I",_ .. , __ • __ ~·-----"~,-~+-- t , _ 

I I I ! j' I ~ZF3~-~09 _L~_ire __ cie_a_".i_"._9_~u-mp ' 1 
1

2_s_m_3~_'_so_m_wc_._~soo rpm _________ _l ___ s_s ____ 6Q __ ~ _ 0,3 
1 
__________ _ 

~~3-~~1~=~~~u~~s~~r Stock 1 3-~D__ m~fll ____ ___ ____ _ _ _ i-_ ss:t
1 

_sso___ + _ ~-~-Jtnline :~~pell~r-~~- __ 

·ete 

.. ---~··· 

! Ann~nv 1 ')v i:; vA - 'l1 i:; m'l 

-~~;~~O; 1::~ ower --~1-~-tExisting HD T~r V=; 1~ m:J eac~ 
SUBTOTAL 2.960 46.800 7 
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I \: ( 
TRIBl:.1~1 Retrofitting Concept PHASI: II Status: 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

ZF 41 OXYGEN DELIGNIFICATION 

"( 
FINAL 

Supplied from 

Local Cost in I Imported 
'000 Ind. Rs. Cost in US $ 

Rev: 

Date: 

Weight 

tons 

-'( 
2 

Aug.97 

Remarks 

:::~~:1~;;~::~~,--H-;~~~=~-=~------~--~::-~~1---_2:500-1~~--t):-j ------------
! j I ' I I 

1 Repulper I · ' • 

I-------~-- - - -- - - -------1 I ---- -

'~41Ao_1_r_~tat0f ~I ------------- s_s __ L ___ 4_oo I [ __ o_,7 ----

ZF41F01 IHoodExtractionFan 
1 

1 
1
25Nm3/min,100mmWC CS I 110 I 0,1 

' I 
I ------- --------ri·--------- :--:_ ------ -- ----------------r-- -- - · ----- ---r--------' ----- ---• ' I ' I 

ZF41F02 Hood Extraction Fan 1 i2s.Nm3/min, 100 mm WC CS : 110 ' ., 0,1 

·----------- --------t --- . -- ---- ---------- ~-r·-------- --------- --- -- --- -----------~------- ---+-- --- -- - --- --+--- . ----- -------+-----------------
ZF41P01 !Medium Consistency 1 !40 m3/h 100 m WC . SS ~, 84.500 ' O 7 

Pump i ' . ' 1 

---- .. - -- -~ - --· ............ -------------~-L_ _____________ -· ------------ -------- ---- ----1 ----·- ·------------------- --1------ ---- ------- -
I I 

I I 
ZF41 P02 ! Stock Pump 1 120 m3/h, 25 m WC; C= 2,5 % SS 250 0,5 . 

- -- --- - '. --------- ----f-- -- --- - · -- - ---;- --- ----- r ---1 ·--------- -i-----

ZF41Po3 
1
Filtrate Pump ! 1 30 m3/h, 100 m WC SS 1 80 I I 0,3 

' I : l I 
-~ · - - -------r--·--f - -------- ---- ---1---- -----r--- ----1- ~---- -

ZF41P04 f Filtrate Pump l 1 f300 m3/h, 25 m WC i SS 490 I 0,6 
I I I 

~-~4~~~-[~u~~~h~r Feed--[]35 ~~~~~~c~~~-~: _ -~~_j s~--r-- -~o -=L =J=~-0,3 ··-~---------- -- -

-"--· 

.J -----·-·· -- --~ --
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(': 1•' 11 I I 

-·T-R-IB---11:.1'11 Retrofitting Concept PHASt:. II !status: ( 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

FINAL 

Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in US $ 

Rev: 

Date: 

Weight 

tons 

2 

Aug.97 

Remarks 

ZF41 P06 ·Wire Cleaning Pump 1 25 m3/h, 60 m WC, 1500 rpm SS 60 0,3 

""----· ·-- --- - -- ·-·· ·+ -· - -- ----··-- .. ··- ·------- -- ~ -·----~···---··-···--· ··-·· . - ··--·····--·. -··· ' . ---- ---·· - I ·-· -· .. ··-·.. -------------R·· ·- -- ···------·~.· ···--· ...... -- ------------···· 
I I ' 

ZF41 P07 I Filtrate Pump ii 1 300 m3/h, 20 m WC \ SS 480 0,6 
1

1 

I I 

-- . -·-· ----- - . ·-- - ·-. ____ :___r-------·-----···---------------·-------J ___________________ ,... ______ ---- -------r---- - --r-------·- - ---
ZF41P08 l,WP asher Shower Feed i 1 135 m3/h, 30 m WC, 1500 rpm SS 80 · 0,3 . 

ump 1 , -·-··------~-·· +-F----·-·--· -··-·· ·- -f-····-·----f------· ; I ----t-
i I I i I I 

ZF41P09 !Wire Cleaning Pump \ 1 25 m3/h, 60 m WC, 1500 rpm SS 60 
1 

' 0,3 \ 

~~V~1_l0xygen,A•_act0f .. . . I 1 toia2~4_"'_~~~-~~~45_-;;;;----- ss-- 1.700 f- f---;3 [ ' 

ZF41T03 1Filtrate Tank i 1 Dia 4,0m x 7,0m Height/85 m3 1 SS , 920 5,7 1 

---··- ____ L ----- - ·-·····-- ______ _L__L_____ ··-· .... -·· ____________ _; __ ·--- ... :___________ _ ______ _L ______ ·---1-----·- ----------------
ZF41T04 Filtrate Tank . 1 [Dia 4,0m x 7,0m Height/85 m3 , SS 920 ) 5,7 : 

SUBTOTAL 12.065 113.100 53 
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-TRIB~~'-l_R_e_t_r_of-it-t-in_g_C_o_n_c_e_p_t _P_H_A-r~c1,_ll _______ ls-ta-tu_s_: --,:'""' FINAL I Rev: (~ 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

ZF43 BLEACHING PLANT 

Supplied from 

Local Cost in I Imported 
'000 Ind. Rs. Cost in US $ 

Date: 

Weight 

tons 

Aug.97 

Remarks 

___ z~-~3-~~-o-~--~-~as_he~----- _______ 1-~~~x_a_~~asher_____ _________________ .. ··-- __ s~----\--- __ 2~~~0 ____ 
1 

.. ___ ---~- _a_.a __ ----{---- __ --·-

ZF43.M°=-+EOP-Washer 1 p~-ftwas_~~'------ __ _ _ 5:_~ __ 2:~-+------r--~~-~st;,,~ 
ZF43.M03 P-Washer 1 , Bft x 8 ft washer . SS ' - - , - f PM 1 2 ·d · : i rom + s1 e 

ZF43.M06 Steam Mixer i 1 l ! SS 600 1 1, 1 ' 

·-z~43~Mo~·-lPeroxMJeM~er ____ i1 i_ ·- .. - -------==:--- ·- -r --_ -;s _]- aoo --~ ________ [_ o:a _: -: ~--- -----1 

_ _!_~~~-:Ao1 __ ~A~i~~~~ _ ______ ~~-+:_______ --·- ____________________ ss ____ : ____ 5o_o ____ ~-----------, __ o:~ __ ) ___ ________ _ 
ZF43.A02 !Agitator 1 SS 550 . ! 0,7 

-;43:Ao;-'Agitator ----~--L<I--~ . --~ ••• . -- j .... SS . 
1 

___ 60~--
1

_ -· ··-~ -~--~·:7_---_·--_---11 : ___ ---- - ··-- -~------=~~= 
I ' I I L ZF43.A04 !Agitator i 1 SS I 650 l' · 0,7 I 

----------· -·- -· - ----· -- ---- --- , __ ----1----- - -- ------------- -·- ------· ----- 1---- --· -------------- ·- -- ·---------------- -- -- --------

ZF43.F01 :Hood Extraction Fan , 1 :25 Nm3/min, 100 mm WC SS I 110 I 1 

0,1 
--- ---------·--------( --- ----·----+-----' ---- ------- - - ------ -I -----!----------.. ·------------- I ---- -------r-------------------------

ZF43.F02 [Hood Extraction Fan ! 1 125 Nm3/min, 100 mm WC ( SS ' 110 i 
1 

0,1 
1 

~ ~43:Fa3JHood_Exlracm_Fan 
1 
·;t~---· __ _ =-~~~ J_~ _ --t_~-~--1 _ --~-~_I ___ ~ --1~~~ - ------1 
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TRIBi:.1\11 Retrofitting Concept PHAJt: II 
. ( '" ------r---------'(1 ---

Status: 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

FINAL 

Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in us $ 

Rev: 

Date: 

Weight 

tons 

ZF43.P01 Stock pump 1 120 m3/h, 25 m WC; C= 2,5 % SS 250 0,5 

2 

Aug.97 

Remarks 

·- . - - - . ·-·- L .... -···--· .. -- .. --- -- ·-·--·- -- --l----· --L - --··· - ·-- . - ... . ..i . -·- ···- __ ,j _____ ,,_,_ - r , j 

-::::0:;~:::7_P"~ : ~::~:mmw;~::~:~------1--:: -+ ~:--- ==i---:~:~~~-~=-----==--~-
,_ ---- ---- ---,- -- --- -- --- ---· ---§;------ ----- _ ---- _ _ _ _ __ _ _________ _[____ _ __ L_____ __ ·----~ __ --f-----

L=F43.P04 I Medium Consistency 1 40 m3/h 1 oo m WC I SS I 84 500 O 7 i -----
Pump ' I · · ' , 

---+-, -- -- -- . - -- - -------- - ----r--------- --1-----1-----l-

r-~~~~?~-~s~-c~-~~mp 1 1 12om3/h,25~~~-;-~~=~~% _i ss ___ ~_2so__ ~0-~5 __ L ______ _ 
r-Z~43_-_~os-l~i~e-~le~~~~g-~u-~p--~-~2_5_~~~-'-~o-~_w_c_' __ 1_soo_~m______ ss __ ~ so __ ~o'.a __ 1---------

' ' I , 

-::::-::::~-P-u-~ 1·l -;-1;::~
5

~::~~::~
2

::· -----:: --

2:-+----1---:::-- ---~--- --
,_ _______________ - . -- . ----·- .. -----, ----f· --· --- --- -- -·--------------+---- ---------- ----- ________ L ________ ·----~---------1----------------·- _ 

--:::::~-:--1~~7;:'~~:7~·~--r~i:::mmw;~~::a~:m -- - i - :: L :
0 

_ I_____ ; ::: [- --- --- 1 

I- ... - - _l _ -- ... ________ L_ ___ i --- - - - --- ---, - J__ - 1---- ,- -------- ·• ·--·--·-· 
_zF~3--~~-3--~Stock_pu-~p-----------~-1 ___ lao~~·--25mWC; C=4,0% _____________ ~---- ss_ ---1--- mo ___ J ________ l _____ o_,s ___ j __________________ _ 

ZF43.T01 
1

A-Tower 
1 

1 !Dia 2,4m x 10,0 HeighV40 m3 I SS I 1.260 I I 6 I 
-- · ------ ·--- -·-t · -·- -------------------------• .. ----·- - - · - · · · · ·-- -----·----r----- ------, -· ----r--------- -----~---·------[·---------------------· 

,_ZF~3~T02-~EOP-Pr~~to~er___ _ ___ Jrna_1_'_o_m_x_12_,o_mHeighV~m3 ________ -t __ ss __ L_590_f--__ l--~----~----------
~~3-~~3_l~o-P_~~o~~r 1J~'.~-~_'_o~_x_1_2_:_~ei_g~-~a_s_~_3__ ss _ _L_1._900_ · __ 1_~ _ 
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TRIBl:1'-JI Retrofitting Concept PHASt:. II Status: 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

/ 

FINAL 

Supplied from 

Local Cost in I Imported ·ooo Ind. Rs. Cost in US $ 

Rev: 

Date: 

Weight 

tons 

2 

Aug.97 

Remarks 

ZF43.T04 P-Tower 1 Dia 3,2m x 12,8 m Height/100 m3~ 1 
SS 2.100 13 

~;~~~TO;·---~~I~~~;~ ;~~~----- --;1o;. ;,Om ~.o ;;,-;:;;~ht/28 m3 - . ;, - ;----~i;;;- -1--- ----1-~ ---"--------------· ·- --· 
,_ ~F~3.T06-1~;~~d-~;~ 1-ID;a-0~8-·m·x-4,.0m-H~i-~ht - ·- ·---·-···---··-- - --~- -1---;50 1 lo~g-l 
,___ __ ------ -1F· -- - -- ---- -f------------------ --·- -·--·-----·-··----- ··-------·-· ---- - I ---- --r- -- --; 
-~43.i:or+•t•ta~~ 1 1Di•3,Qrn_x_4_-()"'_H•ight/2a_"'.3____ st+=' ~~o__ L 2,1 

ZF43.T08 I Filtrate tank 1 Dia 3,0m x 4,0 m Height/28 m3 SS 450 2,7 
,__ ________ ----4---- ----------··---- ---- --- I 

ZF43.T09 !stock Chest I 1 3,5 m x 3,5 m x 4,0 ml 40 m3 Concrete - -

~:::i;~l:::::-:: r: :::~:;~-:-:--=----·· ----~,-:::::-1 :--~----~~ . 
---- -- - --~----··-·---·· ---------------:--. -.------------ I -+-------r--- . I 

ZF43.T12 :HD-Storage tower 1 1ex1sting/ 110 m3 I Concrete - · -

SUBTOTAL 19.590 113.100 72 
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TRIB.l:.l'JI Retrofitting Concept PHASt:., II !status: ~ FINAL 

Equipment List 

Item Description Pcs Main Dimensions/ Capacities Mat. 

OXYGEN GENERATION PLANT 

Supplied from 

Local Cost in I Imported 
·ooo Ind. Rs. Cost in us $ 

I 

Rev: 2 

Date: Aug.97 

Weight Remarks 

tons 

f:'.::~~;-----~Hurn •. •• ---·---·----··-- • I •• ·---·· t--- -• --~·--·:----~-----·--~-------·- -- ••·-·--·-
.____"! - . ··- - --··-·--- -··----------------·- ------t----- ...... ---- -+----·---·---L---------r 1----- - -·-·-· 

::::eparator : ~- - -+- ----t----1-· --:----; ~-
~----,e:= ::-:---_·----- -··-·---~~--+- -·-··--r-~: --t 1---- I 

I I -. -------- I ··----- ~-- -r----- --1 E 
1------~::.:~~.-;..,.;.;1--~:-r------- - -- -+ I ·---~- -:--~;:-. ----
,__~ . . . - - . - ... ··- --~------ ---· -t-· ~----+-- -----~ . ----·---

[Instrumentation 1 i . 1 •. x I) 

___ J,~an~i~=: _______ L_~ __ L __ · ____ -·--- ·_ ~~=---~==~-~-----:--~~--~~~~-c~=~-[. --~ x~~=J>-- r-.~~-:~=~-----
1 I I I i ' : I 

f Oxygen Analyzer ! 1 I 1 I x ) ' 
·--·------· -r :----r--· ---- .. ----·-·-·- ·-·-·- ---· __________ ,_ ·-----· ---·-· ··--1--------·· ______ l__ - ----~---·-····-r---- ·-···-· -----··------

1compressor 1

1 
1 ! ! I x ') · 

-1Pipin~·- - . ---· -lf---1--·t----- -··--·--·-------··----- -·· . . -+I----·-···- - --y -x ----~) ~1 -----·· -·· ··-------· 

f i I I 

--; -- ---- ----~-------·· -- -···· ----------·- -------·-------- ----- - --------t----- ·--------~ ---------·------~----------1----· ------- ----·-··---·---
!Cabling 1 x ) i 

SUBTOTAL 0 400.000 0 
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UNIDO I CPPRI I TRIBENI IVA 
L 

8. BASIC FIGURES FOR CALCULATION OF OPERATING COST 

GENERAL 

Raw material, Chemicals, Utilities 

As a basis actual purchasing cost for raw material and chemicals have been 

used. For utilities the corresponding cost figures has been given by Tribeni. 

Manpower 

The estimated manpower has been based on IVA's experience for the operation 

of such plant. 

Only operating personnel has been considered, e.g.: 

maintenance personnel 

administration personnel 

laboratory personnel etc. 

Attachment: 

Spreadsheet: Basic figures for calculation of operating cost. 

r 

Final Report - Phase II Page 49 
p:lkreind~tribeni\finaMinal2DR.doc 



l '- UNIDO/CPPRllTRIBENI IVA 

8. Basic Figures for calculation of operating cost (Phase II) 
Case A: Jute Cost Ind. Rs. 14.000 

Capacity Working days 
63,0BDMTD 350 
70,0ADMTD 350 

Description 
Consumption/ BDMT Unit 

Bleached Pulp Price 

1. Raw Material 

Jute (with 10 % moisture) 1,72 BDMT ADT 

2. Chemicals 
Digesting, Washing, Screening, 

Cleaning 

---- ------ --- ------- - - - - -- ----- --

NA2S04 t 
---- ----- ---

NaOH (100 %) 250,0 kg 3) t 
- - -

Na2S( 100 %) 60,0 kg 3) t 
------ -- --

Antraquinone 1,0 kg t 
----- - ----

Defoamer t 
---

------- -------- - - -------

--------- ------- --

Oxygen Delignification, 
Bleaching 

Oxygen 25,0 kg t 
---- - -·- -

NaOH (100 %) 39,0 kg t 
-~--- ---- ------- -

Magnesium sulphate 4,0 kg t 
------- -- -- - --

Peroxide 41,0 kg t --------- ------ - --

DTPA 4,0kg____ t 
----- -------- -- ---·- -- - -- --

H2SO!_( Sulf':Jric Acid 100 %) __ 10,5 kg t -- ----- ------

Sulfamic Acid t 
-- ------------- --

802 ---- 3,0_ ~ -- -- t 
---

--------- ---

----- -------- -------

----- -··------ --- ---

-- ·----

Utilities 
Electric power 610 KWh 

-----·-- ----

Process water 25 m3 
------

Steam MP (~ b~Q ________ 3 t 
----

Steam LP (5 bar) - t 
-------·· --- ----- ------ ----

Mill air 150 Nm3 
-- ------ - -·-------

------- - - - -

SUB TOT AL MATERIAL COST 

JVAITE Kr Page 1of4 

Production 
22.050 

24.500 

Cost per Unit in Ind. RsJ BDMT 
Ind. Rs. Bleached Pulp 

14.000 26.756 

------- -- ------ -------

8.040 N.A. 
------·-- - ---- -- -------~ 

16.500 4.125 
----~--- ---- ------ -

17.000 1.020 _____ .. ____ --------------

170.000 170 
---- -------------~ 

40.000 0 
-------···----- ---- --- -

- ---- -

--

9.000 225 
------ -----

16.500 644 
5.150 21 

- -

30.000 1.230 
-------- ------

10.000 40 
------- --------

2.000 21 
-- - - -

24.000 N.A. 
- - - -- -· - -

10.350 31 

-- ----------

-------

----- --·--

---

2,1 1.280 
---------- -- ------

0,7 18 
------ ---- -- -- ------~··-

293,0 879 
- ---------~ --------

293,0 N.A. 
- ----

0,1 15 
------ - --------------

-------- --~ ---

36.474 

REV:1 
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8. Basic Figures for calculation of operating cost (Phase II) 
Case A: Jute Cost Ind. Rs. 14.000 

Capacity Working days Production 

63,0 BDMTD 350 22.050 

70,0ADMTD 350 24.500 

PERSONNEL COST 

Digesting, Washing, Screening, 
Manpower Ind. RsJyear 

Ind. RsJ BDMT 
Clean Ina Bleached Pule 

Pulp mill Superintendent 1 200.000,0 9,1 
----- ----- ----- - - ---- --~-~ 

Superintendent Assistent 1 150.000,0 6,8 
------· --- ----- ----~-

Supervisor 4 100.000,0 18,1 
- ----- ---- ------ ----- ---- ---- -----

Operator 4 75.000,0 -- 13,6 
---------- --------- -- -------· 

Helpe! ________ 16 50.000,0 36,3 
-------- - - - ---------- ---- ------ ---------

Oxygen Delignification, 
Bleaching 

Pulp mill Superintendent see above N.A. 
-- -- ----- -- - ---- ------·-

Superintendent Assistent see above N.A. 
- ---------. ---- ----- - --

Supervisor 1 100.000,0 4,5 
---------- -- - ---------- --- --------- --- -·- -·---

Operator 4 75.000,0 13,6 
--------- -- --------- --~---~ 

Helper 8 50.000,0 18, 1 
---------· ----- - ---- -~--------

. -

SUBTOTAL PERSONNEL COST 120 

lroT AL PRODUCTION COST (MATERIAL + PERSONNEL) 36.594 

Remarks: 
1) Only direct operating personnel included - no provisions for maintenance, 

'-' laboratory, quality control etc. 
2) Shift personnel has been calculated as follows: 

(Required personnel per shift X 3 shifts+ 15 % Off relieve)+ 15 % Leave Relieve 
3) The chemicals cost for digesting can be reduced when installing a Chemical Recovery System 

IVA/TE Kr Page 2 of 4 
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8. Basic Figures for calculation of operating cost (Phase II) 
Case B: Jute Cost Ind. Rs. 7.000 

Capacity 
63,0 BDMTD 
70,0ADMTD 

Description 

1. Raw Material 

Jute (with 10 % moisture) 

2. Chemicals 
Digesting, Washing, Screening, 

Cleaning 

--------

NA2S04 
-- ·------ ---------

NaOH (100 %) 
------ -- ----------------f 

Na2S( 100 %) 
------ -· --------

Antraquinone 
----------- ------------

Defoamer 

-------- - ------------

Oxygen Delignification, 
Bleaching 

Oxyg~rl_ ___ ---------! 
NaOH (100 %) 

------·------
MagnesiUrt]~ulphat~----­
Peroxide 

- -------- -- -------· 
DTPA 
--------·- -------

H2S04 CSulfuric Acid 100 %) 

Sulfamic Acid -- ----------------t-

802 
------ -·--- ---------·-~--

----------- _________ ____,_ 

------- ----------1 

Utilities 
Electric power 

----- ·------------
Process water 

-------· --------
Steam MP (10 bar) 

---- - ------------
Steam LP (5 bar) 

-------
Mill air 

Working days 
350 
350 

Production 
22.050 
24.500 

Consumption/ BDMT Unit Cost per Unit In Ind. RsJ BDMT 
Bleached Pulp Bleached Pulp Price Ind. Rs. 

1,72 BDMT ADT 

------------ -----

250,0 kg 3) 

60,0 kg 3_) --
1,0 kg 

---"------- - --

---------

25,0 kg t 
- -

39,0 kg t 
4,0 kg t 

-- -

41,0~--- t ---

4,0 kg t 
10,5~9___ t 

t 
-

3,0~--- t 

7.000 

8.040 

16.500 

17.000 
--------

170.000 

40.000 

-------

9.000 
-----

16.500 
--

5.150 
------

30.000 

10.000 

2.000 
24.000 

10.350 

---~----t --- ------

---------- --

13.378 

N.A. 

4.125 
--------

1.020 

170 
--------

0 
---------- ------t 

f---------------

225 
------

644 
--------

21 
--

1.230 
- --

40 

21 
------ -----

N.A. 

31 
---

_ _____ ____. 

---- ---- --------1 

610 KVVh 2,1 1.280 
·--

25 m3 0,7 18 
-- - --

3 t 293,0 879 
--

- t 293,0 N.A. 
-------- -- , ___ -------

150 Nm3 0,1 15 
- ----- -------- ---------

-- --- ------·- ------

SUB TOTAL MATERIAL COST 

lVAfTE Kr Page 3of4 

23.096 
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8. Basic Figures for calculation of operating cost (Phase II) 
Case B: Jute Cost Ind. Rs. 7.000 

IVA 

Capacity Working days Production 

63,0 BDMTD 350 

70,0ADMTD 350 

PERSONNEL COST 

Digesting, Washing, Screening, 
Manpower Ind. RsJyear 

Clean Ina 
Pulp mill Superintendent 1 200.000,0 

-·-- -----

Superintendent Assistant 1 150.000,0 
--- -------------· - ---

Supervisor 4 100.000,0 
---------- ·------

Operator 4 75.000,0 
--------- ---

Helper 16 50.000,0 
--- ·-----· ---

Oxygen Delignification, 
Bleaching 

Pulp mill Superintendent see above 
- ~--- -----

Superintendent Assistent see above 
-----·-- ·-------- ------ -

Supervisor 1 100.000,0 
----- ---· 

Operator 4 75.000,0 
~----- -- - - - -----

Helper 8 50.000,0 
-------- --

-------- ---~~-- ----

SU BT OT AL PERSONNEL COST 

'TOTAL PRODUCTION COST (MATERIAL+ PERSONNEL) 

Remarks: 
1) Only direct operating personnel included - no provisions for maintenance, 

laboratory, quality control etc. 
2) Shift personnel has been calculated as follows: 

(Required personnel per shift X 3 shifts+ 15 % Off relieve)+ 15 % Leave Relieve 

22.050 

24.500 

Ind. RsJ BDMT 
Bleached Pulo 

9,1 
·-- -----

6,8 
----- --

18,1 
~-· --~ 

13,6 

36,3 
---· 

N.A. 
--

N.A. 
---- ~------ -------

4,5 
--------

13,6 
---

18,1 

120 

23.216 

3) The chemicals cost for digesting can be reduced when installing a Chemical Recovery System 

IVAITE Kr Page 4 of 4 
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9. INVESTMENT COST ESTIMATION 

GENERAL 

Notes 

ad 1) For cost estimation of the main equipment (local and imported) 

following has been used: 

Information from ITC Tribeni 

Information from OSPAK 

IVA's database 

Inquiries from Suppliers 

ad 2) During the project execution it will be unavoidable that some 

additional equipment may be needed or must be modified. 

For this reason a percentage of the equipment cost has been used 

as reserve. 

ad 3,4,5) These items has been estimated as a certain percentage of the 

equipment cost and are derived from similar mills. 

ad 6) Instrumentation and DCS has been calculated as per instrument 

list shown under item 6 on european basis. 

ad8,9,10,11 
12, 13) These items has been estimated as a certain percentage of the 

equipment cost and are derived from similar mills. 

ad 14) Cost estimation given by ITC - see Annexes 
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In general for auxiliary equipment like Electric, Instrumentation, Piping it has 

been assumed that these will be new. 

It may be possible to use e.g. pumps, motors or some valves and instruments, 

however, this has to be checked during the project execution. It should be 

considered that this small items can create more difficulties and shall stand 

during initial start-up. 

Imported Equipment 

The given cost in Indian Rupiahs is based on an exchange rate of 

1 USO = 35 Ind. Rs. 

For these goods no tax, duties and other customs related items has been 

considered. 

Attachment: 

Spreadsheet: Investment cost estimation. 
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9. Investment cost estimation (Phase 11) 

Pos. Department Assumption for estimate 

1 Main Equipment, ex Works see Equipmentlist 

1.1 Main Equipment (imported) 

1.2 Main Equipment (locally) 
2 Reserve approx. 5% of equipment cost 
3 Steel structure approx. 5% of equipment cost 
4 Piping approx. 10% of equipment cost 

r 5 Electric approx. 12% of equipment cost 
6 Instrumentation and DCS 

7 Total equipment cost (1- 6) 

8 
Engineering; Project 

approx. 10% of equipment cost 
Management 

9 
Spare parts for two years, 

approx. 4% of equipment cost 
start-up & commissioning 

10 
Packing and transportation ex 

approx. 4% of equipment cost 
works to site 

11 Training approx. 2% of equipment cost 

12 Erection approx. 11 % of equipment cost 
( 12.1 Dismanteling of old Equipment 3% 

12.2 Installation of new Equipment 8% 

13 Supervision of erection/ approx. 4% of equipment cost 
startup, commissioning 

14 Civil works acc. ITC Information 
14.1 Breaking of existing Buildings 
14.2 New Building 

15 Subtotal 8 -14 

16 Total 7 + 15 

( 

IVA!TE Kr Page 1of1 

IVA 

Estimated Investment 

70, 1 Mio Ind. Rs. 

19,9 Mio Ind. Rs. 

50,2 Mio Ind. Rs. 
3,5 Mio Ind. Rs. 
3,5 Mio Ind. Rs. 
7 ,0 Mio Ind. Rs. 
8,4 Mio Ind. Rs. 

30,0 Mio Ind. Rs. 

122,5 Mio Ind. Rs. 

12,0 Mio Ind. Rs. 

5,0 Mio Ind. Rs. 

5,0 Mio Ind. Rs. 

2,0 Mio Ind. Rs. 

13,0 Mio Ind. Rs. 

5,0 Mio Ind. Rs. 

12,0 Mio Ind. Rs. 

54,0 Mio Ind. Rs. 

176,5 Mio Ind. Rs. 

REV.1 
INVESTF.XLS /September 1997 
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10. ANNEX 

10.1 Description Oxygen Generation Plant 

10.2 Description Chemical Recovery System 

10.3 Cost Information Received from Tribeni 
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10.1 Description Oxygen Generation Plant 

PROCESS DESCRIPTION 

1. GENERAL 

The adsorption technology is a physical separation process which uses the 

different adsorption affinities of gases to a microporous solid substance, 

the so-call.ed adsorbent. Nitrogen, for example, has a higher adsorption 

capacity to some zeollte molecular sieves than oxygen. 

This characteristic is used with the Pressure Swing Adsorption (PSA) or 

Vacuum Swing Adsorption (VSA) plants for the generation of oxygen. 

The main advantages of this process are the ambient working temperature 

which results in low stresses to equipment and adsorbent material and the 

low specific power consumption. 

The PSA-plant consists of the main equipment: air compressor, and 2 

absorber vessels filled with adsorbent material. For higher delivery 

pressures a booster oxygen compressor is foreseen. 

Each adsorber operates on an alternating cycle of adsorption and 

regeneration, thus always a continuous oxygen product flow is achieved. 

The PSA-Plant works according to the following process steps: 

2. ADSORPTION 

Air will be sucked from outside by air compressor. Compressed and back­

cooled air is fed at ambient temperature to the 2 Pressure-Swing­

Adsorption (PSA)-vessels. 

Each of the adsorbers is filled with drying agent and molecular sieve. 

Final Report - Phase II Page 53 
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The moisture and carbon dioxide in the air are removed by drying agent, 

nitrogen is adsorbed by the molecular sieve filling. The remaining, oxygen­

rich product gas leaves the adsorber at the outlet and is fed to the oxygen 

buffer. 

Before the adsorption capacity for nitrogen is depeleted, the adsorption 

process is interrupted so that no nitrogen can break through at the 

adsorber outlet. 

3. REGENERATION 

3.1 Depressurization 

The exhausted adsorber is regenerated by means of depressurization 

using the pressure difference at atmosphere in order to remove the 

adsorbed gases H20, C02, N2 from the adsorbent bed. The waste gas is 

sent to atmosphere. 

3.2 Refilling 

Afterwards the regenerated adsorber is refilled with part of the recycled 

oxygen. The adsorber is then ready for the next adsorption step. 

4. PLANT CONTROL 

4.1 General 

The plant is designed for automatic, selfsupervising 24h-operation. 

The time cycle sequence of the adsorption- and regeneration process and 

the supervision of the process parameters is done by a free programmable 

logic control system. In case of a failure the plant will be switched 

automatically in his fall safe position. 
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TECHNICAL DATA 

Product gas: 

Capacity Design: 

Capacity Average: 

Composition: 

Ar 

N2 

H20 

Delivery pressure: 

Outlet temperature: 

Final Report - Phase II 
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IVA 

63 Nm3/h product oxygen 

i.e. 58 Nm3/h pure oxygen = 2,0 tons/day pure 

oxygen 

1,5 tons/day pure oxygen 

02 93 % by vol. 

4,5 % by vol. 

2,5 % by vol. 

acc. to dewpoint 

- 60°C degrees celsius 

(0°C, 1,013 bar) 

8 bar (abs) downstream oxygen booster 

compressor 

appr. 35°C 
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EQUIPMENT LIST 

• 

• 

• 

• 

• 

• 

• 

• 

• 

1 inlet air filter 

1 non-lubricated air compressor 

1 water cooled process air cooler 

1 water separator 

1 air buffer vessel 

2 adsorber vessels 

1 set of adsorber fillings 

1 valve skid 

1 set of pneumatic actuated butterfly valves, incl. necessary 

instrumentation and cabling 

• 1 oxygen buffer vessel 

• Instrumentation and safety devices 

• 1 control and power panel 

with PLC, motor starter, mimic diagram, alarm annunciator, necessary 

controllers 

• 1 oxygen analyzer 

IVA 

• 1 non-lubricated one stage oxygen booster compressor incl. electric motor 

• 1 set of interconnecting piping for the valve skid, the adsorbers, the air 

compressor, the process air buffer vessel and the oxygen buffer vessel 

(prefabricated, loose supply) 

• 1 set of interconnecting cabling for the valve skid, the adsorbers, the air 

compressor, the process air buffer vessel and the oxygen buffer vessel 
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UNIDO I CPPRI I TRIBENI IVA 

10.2 Chemical Recovery System 

This system consists of: 

Evaporation plant 

Recovery boiler 

Recausticising plant 

Lime reburning system ( optional ) 

GENERAL PROCESS DESCRIPTION 

The chemicals required for the cooking process are regenerated and thus 

reactivated after having been used in the digester. Chemicals losses in the cycle 

are made-up by the addition of caustic soda/sodium carbonate and sodium 

sulphate. 

Black liquor from the pulp washing contains used pulping chemicals and 

dissolved organic substances. In the evaporation plant, black liquor is 

concentrated to approx. 60 %. 

The thickened black liquor (strong black liquor) is burnt in the recovery boiler. 

The molten chemicals, mainly consisting of sodium carbonate and sodium 

sulphite as well as sodium sulphate, are discharged at the bottom of the furnace. 

The smelt flows out to the dissolving tank, where it is dissolved in weak white 

liquor (WWL) to make green liquor (GL), which is pumped to the recausticizing 

plant for white liquor preparation. 
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An electrostatic precipitator is to be installed to recover the valuable sodium 

chemicals from the flow gases. This is of great importance not only in chemicals 

recovery but also for controlling air pollution. 

Part of the steam required for the process is provided by the recovery boiler. The 

rest of the steam is generated in a power boiler. The generated steam can also 

be used for power generation. 

In the recausticizing plant green liquor is converted into an active cooking 

chemical - white liquor - for further use as cooking liquor. 

Green liquor, primarily sodium carbonate is converted into caustic soda by using 

burnt lime. The white liquor contains crystallised calcium carbonate - lime mud -

which is removed by clarification. The lime mud is washed with condensate from 

the evaporation plant, thickened again and stored in the lime mud storage tank. 

The filtrate is weak white liquor and is used in the dissolving tank. 

Prewashed lime mud is pumped to a vacuum filter, dewatered and washed with 

hot water to remove sodium chemicals. 

The lime mud can be reburnt to quick lime in a rotary lime kiln together with lime 

stone, if it would be installed. 
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EVAPORATION PLANT 

1. GENERAL 

The design capacity of the evaporation plant should be min. 35 tons/hr 

evaporated water. The dry solids content of the heavy black liquor after the 

evaporation plant should be 60 %. 

Particular aspect with non-wood liquor evaporation is high viscosity and 

serious scaling on the heat transfer surfaces on the liquor side due to silica 

and large colloidal lignin macro-molecules. In the evaporation plant the 

scaling aspect has to be taken in consideration and the first and the second 

effect should be cleaned during normal operation. 

The evaporation plant should be a fit e stage evaporator and to be designed 

to give the full design evaporation capacity when 4 of the 5 evaporator 

units are in operation, while the first or the second effect is shut off for 

washing. During normal operation the evaporation plant works as 5-effect 

evaporator with 5-effect steam economy. 

2. EVAPORATOR UNITS 

The main equipment of the evaporation plant consists of five Free Flow 

Falling Film evaporator units. The heating elements of the evaporator units 

can be designed as tube or plate heat exchanger. In case of tube 

exchanger the system can be falling film or rising film evaporator. 

In case of lammellen (plate ) a falling film evaporator can be selected. 

The vapour is condensed inside the elements in case of plate heat 

exchangers and outside the tubes in case of tube heat exchanger. 

The secondary vapour is released from the boiling liquor film immediately 

upon the generation and it escapes from the elements to the vapour body 

and further to the next effect, where it acts as heating medium. 

Final Report - Phase II Page 59 
p:\kreindMribeni\finaMinal2DR.doc 



'-. .. ./ 

r 
--· 

( 

r 

UNIDO I CPPRI I TRIBENI IVA 

3. LIQUOR FLOW 

The weak liquor from the feed liquor tank is pumped to the forth effect. The 

liquor is then pumped through the evaporator from effect 1 to effect 5 and 

then to 3. From effect 3 it is pumped to effect 2 and 1 in counter current 

flow against the vapour flow. The heavy black liquor is discharged from the 

effect 1 (or effect 2 when effect 1 is in wash) and is flashed to atmospheric 

conditions in the flash vessel. 

Black liquor circulation pump has to be provided for at least effect 2 and 3. 

The final number of offered circulation units depens on supplier's 

recommendation. The liquor circulation flow is very large compared to the 

evaporation rate. This ensures that the heating surface is always 

adequately wetted and no dry-boiling occurs in any of the units. 

4_ STEAM I VAPOUR FLOW 

The live steam is fed to the unit effect 1 (or effect 2 when effect 1 is in 

wash). A small portion of the primary condensate can be pumped to the 

live steam pipeline for live steam desuperheating. 

The liquor film is boiling on the surface of the heating elements and the 

released vapour is led through a separator to the next effect, where it acts 

as a heating medium. 

Because the vapour released from the liquor contains small amount of non­

condensable gases, a vent is necessary from the condensing side of each 

unit. In average 0,5 % of the vapour is vented. The vent is accomplished 

with the jet steam ejector vacuum system. The vents are led to the vacuum 

system via the surface condenser, where the vapour in the vent is 

condensed as completely as possible to reduce the suction flow to the 

vacuum system. 

The vapour from the fifth effect is condensed in the surface condenser 

system. 
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5. CONDENSATE FLOW 

The primary condensate from the first effect (i.e. effect 2 when effect 1 is in 

wash) is flashed in a level vessel. The generated steam is condensed in 

the effect 3. 

The secondary condensate from each effect is expanded to the next effect. 

The secondary condensate from the evaporator effect 2 to 5 are mixed with 

the secondary condensate from the surface condenser. The secondary 

condensate tank operates as a level tank for the secondary condensate. 

6. LIQUOR SIDE-WASH 

As most serious scaling occurs in the first and the second effect, they can 

be washed with condensate or with a chemical cleaning agent (caustic or 

acid) on the liquor side without disturbing the normal evaporator operation. 

The evaporation plant is to be designed for operation with four of the five 

evaporator effects in evaporation while one is washed. 

Piping for feeding the evaporator effect 1 and 2 with the chemical cleaning 

agent, free of choice, should be foreseen. The washing with chemical 

cleaning agent can be foreseen to operate with manual valves in pipelines 

to and from the units. The washing with condensate is to be foreseen with 

automatically operated valves. The isolation valves in the vapour lines to be 

foreseen with automatically operated valves. 

The wash with condensate goes as follows: 

The unit to be washed is drained from liquor with the circulation pump. 

When the unit is empty the vapour valve to the elements will close. The unit 

will be flushed with condensate which is automatically routed to the unit. 
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To minimise the effluent from the wash, the washing can be done batch 

wise by entering a measured quantity of condensate or washing chemical 

to the unit for circulation. The batch wise wash can then be repeated as 

required. 

The frequency of washing will be determined by operating experience. 

During the wash the evaporator is vented with a small fan so that gases, 

which are formed in reaction between the washing solution and the organic 

deposits, can be transported to destruction. 

7. VACUUM SYSTEM 

The vacuum in the evaporator will be maintained with two stage jet ejector 

system. 

Hogging jet ejector is included for speedy start-up evacuation of the 

evaporation plant. 

8. TECHNICAL DATA 

Basic Data 

Evaporation plant for evaporation of black liquor from a soda process 

bagasse pulp mill. 

Process Data 

Evaporation capacity Vh 

Weak Black Liquor From Digester Plant 

Dry solids BDMT/day 

OS-content 

Flow rate 

Temperature 

Final Report - Phase II 
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%DS 

Vh 
oc 

Design 

34,8 

100 

10 

41,7 

70-80 

Balance 
(Operation) 

27,8 

89 

11 

34 

70-80 
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Design Balance 
{Operation) 

Heavy Black Liquor 

Flow rate tlh 6,9 6,2 

OS-content %DS 60 60 

Temperature oc -103 -103 

Live Steam Consumption 

Vt evaporated water 5 effects 0,23 

4 effects 0,29 
"-"' Pressure bar (a) 4-5 

Temperature oc -160 

Cooling Water For Surface Condensers 

m3/t evaporated water -13 

Temperature in/out oc 35/45 

Pressure bar (a) 6 

Motive Steam For Vacuum Ejectors 

Flow rate tlh - 0,5 

Pressure bar (a) 12 

r 
'---"' 

r 
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CHEMICAL RECOVERY BOILER 

The recovery boiler represents the main item of the chemical recovery system 

where the concentrated black liquor is burnt in order to recover the chemicals 

used in the cooking process. The green liquor produced is then transferred to the 

recausticizing plant, where it is reacting with burnt lime to produce white liquor for 

the process. 

The main components of the boiler system are the boiler itself, the air and flue 

gas system, the electrostatic precipitator and the green liquor handling system. 

The boiler unit should be designed and fabricated in accordance with the DIN 

boiler and pressure vessel code, JIS-, ASME code or other code for pressure 

vessels. 

The pressure parts are of suspended design with natural circulation, equipped 

with drum and economiser of vertical tube design. 

The furnace walls consists of seal-welded finned tubes which form a membrane 

construction. The lower part of the furnace is made of composite tube.Mineral 

wool blankets provide insulation against heat emission by radiation. 

To protect the superheater from furnace radiation and to cool the flue gases 

down to the superheater inlet temperature, the upper part of the furnace is 

equipped with screen tubes which are of finned tubes welded together thus 

forming a solid construction against chemical build-up falling from the 

superheater. The screen tubes rise to the drum and from a heat transferring 

surface with parallel flow and wide tube spacing. 

The drum is equipped with manholes and stub tubes for valves and piping. The 

steam drum has an inlet pipe for feed water, piping for continuous blow down, 

cyclones equipped with feed water spray and steam dryer. 

The screen tubes and the boiler tubes are fastened into the drums by expanding. 

The economiser is located behind the actual boiler in one pass. It is constructed 

of vertical steel tubes which are welded to the headers. 
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The cleanness of the heating surfaces is maintained with retractable soot­

blowers whose wall boxes and lances are equipped with high pressure steam 

rinsing. 

Automatic sequential programmable control panel will be furnished with the soot­

blower to control the operation. 

The boiler is equipped with rapid drain equipment by which the water can be 

drained from the boiler in 20 minutes in case of emergency.· 

The strong black liquor from the evaporating plant is pumped at appr. 60 % 

solids to the mixing tank. From the mixing tank concentrated black liquor is 

pumped to the liquor burners via an indirect steam heater. 

The black liquor is sprayed into the boiler furnace by guns. A charbed is 

maintained in the bottom of the furnace and the smelt flows to the dissolving tank 

through water cooled smelt spouts. 

In order to shatter the smelt flow the discharging point is equipped with steam 

nozzles. The resulting green liquor will be pumped to the causticizing 

department. Vent gases generated in the dissolving tank are led above the roof 

through a weak white liquor scrubber. 

The combustion air divided into primary and secondary air (including tertiary air), 

is supplied by a motor driven forced draft fan. 

The primary and secondary air is heated to min. 150°C by a LP and MP steam 

heater. 

The boiler unit is also equipped with auxiliary and load corring fuel oil burrels. 

2-4 % excess oxygen are maintained in the flue gas for combustion control. 

The cooled down flue gases leaving the economiser are entering an electrostatic 

precipitator for recovering the remaining inorganic particles carried with the gas 

flow. 

The precipitator is a plate-type collector with horizontal gas flow in a steel casing 

with flat bottom. 
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The unit has two electrostatic lines with three fields each with transformer­

rectifier for each field. The voltage is automatically adjusted to the possible 

maximum value to achieve an optimum collection efficiency. The internal 

equipment consists essentially of the discharge system and the collecting 

electrodes which are continuously cleaned by motor-driven-aping mechanism. 

The dry dust is discharged to the mixing tank, where the dust is mixed with black 

liquor and further transferred to the liquor guns. 

The required draft in the flue gas system will be maintained by an induced draft 

fan. 

TECHNICAL DATA 

Design Data 

Type: 

Capacity: 

Normale rate: 

Maximum continuous rating: 

Steam at Super Heater Outlet: 

Pressure: 

Single drum, top supported natural 

circulation outdoor. 

89 tDS/day 

100 tDS/day 

min. 45 bar(a)) 

Temperature: max. 450 °C ± 10 

Design pressure: In accordance with Boiler Standards 

Feed water temperature to feedwater tank: 105 °C 

Black Liquor: 

Pulping process: 

Raw material: 

Dry solids concentration from evaporation: 

Temperature: 

HHV of dry solids: 
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Raw black liquor analysis (received from ITC Tribeni on December 16, 1996) 

Preliminary 

pH 11 ,7 

Total Solids %w/w 16,0 

- do - %w/w 17,2 

Suspended Solids %w/w 0,007 

Active Alkali, Na20 gpl 3,3 

Total Alkali, Na20 gpl 35,6 

lnorganics as NaOH %w/w 30,1 

Organics %w/w 69,9 

Silica %w/w 0,55 

Inerts %w/w Nil 

Chlorides %w/w Nil 

Sulphur %w/w 1,30 

Carbon %w/w 39,6 

Hydrogen %w/w 4,0 

Nitrogen %w/w 2,2 

Oxygen (by difference) %w/w 36,4 

Calorific value cals/gm 3507 

Viscosity in CPS at various Temperature 

Preliminary 

( Solid% w/w at 60 °C at 90 °C 

Original Too low Too low 

45 21,3 8,5 

60 436 50 

( 
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Fuel Oil: 

Oil quality: 

Net calorific heat value 

Viscosity at 50 °C 

Sulphur content weight 

Combustion Air and Flue Gas 

Combustion Air 

Ambient Air Temperature: 

* For performance calculation 

and guarantees 

* Design maximum 

Air Temperature After Preheater: 

* 

Primary air 

Secondary air 

Flue Gas: 

After economizer 

Bunker C 

40 MJ/kg 

max. 350 cSt 

max. 2,8 % 

30 °C 

40 °C 

min. 150 °C 

min. 150 °C 

165 °C 

IVA 

Orcontent 3 % vol. in dry flue gas after the 

economizer 

Electrostatic Precipitator: 

Dust loading at precipitator (normal cubic metre dry gas): 

* Inlet approx. 15 g/m3 

* Outlet 150 mg/m3 

Feed Water Quality: 

Feed water and bolt water quality will be based on the standards. 
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RECAUSTICIZING PLANT 

1. GENERAL CAUSTICIZING REACTION 

2. 

In the recausticizing plant sodium carbonate (Na2CO) reacts with calcium 

hydroxide (Ca(OH)2) to sodium hydroxide (NaOH) and calcium carbonate 

(CaC0
3

) according to the formula 

Na co +Cao+ H 0 ---------> 2 NaOH + CaCO 
2 3 2 3 

Sodium carbonate is brought into the plant with the green liquor. 

Calcium oxide comes into the plant as burnt lime and reacts first with water 

of the green liquor, forming calcium hydroxide 

Cao+ H20 ---------> Ca(OH)2. 

This calcium hydroxide reacts lateron with sodium carbonate to sodium 

hydroxide. 

The process is continuous and most efficient at a temperature of 

approx. 100°C. 

PROCESS DESCRIPTION 

Green liquor is fed from the dissolving tank to the green liquor clarifier. The 

dregs from the bottom of the clarifier are pumped directly to a precoat 

dregs filter for washing and dewatering. The dregs filter is meant to 

function continuously and the dregs are removed from the system to a 

container. 

The quantity of the green liquor are measured before the slaker and lime is 

added at need. 
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3. 

From the slaker-c1assifier the lime milk is led to the causticizers which allow 

minimum 2,5 hours retention time before filtering. 

From the last causticizer the lime milk is led to a feed tank from where it is 

pumped to a clarifier for white liquor filtration and lime mud thickening. The 

white liquor is stored in the upper part of the clarifier. The lime mud is 

thickened in the bottom of the clarifier and removed at a consistency of 

approx. 30% (nonsoluble) to dilution. 

Diluted lime mud is pumped to an other clarifier for lime mud washing and 

thickening. The weak white liquor is stored in the upper part of the clarifier. 

The washed and thickened lime mud is removed from the bottom at a 

consistency of approx. 30 % (nonsoluble) to a storage tank. 

From the lime mud storage tank the lime mud is diluted and pumped to 

lime mud precoat filter for the final washing and dewatering. The filtrate is 

pumped to the lime mud collecting box. 

The lime mud receiving screw conveyor after the lime mud filter has 

different flight directions at half of its total length and is movable along the 

filter discharge blade. This design allows to feed the lime mud either to a 

kiln feed system (up to 100 % of total mud amount) and the rest amount or 

up to 100 % to the disposal system. 

TECHNICAL DATA 

Basic Data 

White Liquor Production: 

Balance: 

Design Capacity: 

195 m3/d 

230 m3/d 
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Process Data 

Active alkali concentration as NaOH: 

Causticizing degree: 

Suspended solids in clarified 

white liquor: 

Lime mud dry content after filter: 

Alkali content as NaOH in 

washed lime mud: 

Burnt lime quality: 

Final Report - Phase II 
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10.3 Cost Information Received from Tribeni 
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1.T.C. LIMITED 

TRIBE NI TISSUES DIVISON (f) 
P.O. CHANDRAHATl,O!ST, HOOGHLY, w.e. PIN-712504 ' 
TELEX : 21-4336 TRIB IN, FAX : 91-033-8"6031 
TELEPHONE: 846-420/4211422/4991028/029/737 /738 
STD : 033 (TRIBENI) (8 LINES) 

R&D/UNDP/KNB/3953 THROUGH COURIER SERVICE May 15, 1997 

Mr. Gerhard Kreindl 
Project Manager 
IV A Pulping Technologies GmbH 
TunnstraBe 44, P.O. Box 4 
A-4031 Linz 
AUSTRIA. 

Dear Mr. Kreindl, 

Some feedback from us are overdue. We have now received them from 
Mr. Kapoor (Our Civil Dept.) and Mr. R.K. Ray (Project Dept.) and the same are 
enclosed herewith for your kind perusal. 

Regarding tanks, TTD does not use CS tanks. Instead Mill practice is to 
have MSIM:S with FRP lining/SS 304 as the case may be. Price quoted for them are 
as follows: 

Electrode Cost, 
Material Fabrication and TotaL'Kg 
Cost/Kg Erection /Kg Cost 

Material (Rs.) (Rs.) (Rs.) 

---------- ---------- ------------------ -----------

MS 28.00 7.00 35.00 

SS 304 150.00 12.00 162.00 

In quoting for pumps (cost given in the attached list), it is considered 
that impeller & shaft are made of SS, remaining parts, i. e. volute casing and bearing 
casing are of CS. 

None of the equipments in the list exists in our Mill inventory. 

Please revert if any further clarification is required. 

with regards, 
Yours sincerely, 

I 

(K.N. Basu) 

Ends: as stated. ASSTT. MANAGER - R&D 

01.\'ISIONAL HEADQUARTERS : TRIBENI HOUSE. 2 LEE ROAD, C ALCUTTA-700020. TELEPHONE: 247-2281/S 
TELEX: 21·2329 TRll:UN.C"ABLE: TIUBTISS. FAX: 91-33-247RS76 
Rl::GISTERED OFFICE: l.T.C'. LIMITED. VIRGINIA HOUSE, 37 CHOW.RINGHEE. CALCUTTA-700071 
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ESTr\f A TED COST 

State I 

I. Breaking Breakers Nos. 5 & 6 
(including Breakers dismantling, columns 
etc. required) 

12 x 11.2 M =-134.40 M2 @ Rs.1000/- for M2 

2. New Foundations 

2.1 Blow Tank (120 M3
) 

4 MO x 9.5 M Ht. (160 T) 

2.2 Hot Water Tank (30 M3
) 

2 x 4 M x 4 M Ht. ( 40 T) RCC 

2.3 Condensate Tank (250 M3
) 

6 MO x 10 MHt. (300 T) 

2.4 Misc. Pump foundations, agitators, cyclone etc. 6Nos. 

Total 

Rs. in Lacs 

1.35 

1.50 

0.60 

2.00 

0.90 

Rs. 6.35 Lacs 



f ltage II 

A. i) Breaking Breaker Nos. 6, 7 & 8 (50% floor) 
f+S, 1 level 

ii) 

@ s. 1 level - 22 x 11. 2 x 50% 

Roof Truss - 22 x 11. 2 x 100% 
(@ +12. 0 level) 

2 8L1000/- per M 

New RCC Floor f +·12 level/ +s.1 

+ s. 1 level - 22 x 11. 2 x ~· 
+12. 0 level - 22 x 11. 2 

123. 20 M2 

246.40 M2 

369. 60 M2 

level 
123. 20 M2 
246.40 M2 

• Rs. 6500/- per M2 

iii) New Roof Truss 8 + 20 level 

369. 60 M2 

+ 20 level - 22 x 11. 2 
·I\ Rs. 3000/- per M2 

iv) crane 

B. Foundations etc, 

a) @ Zero level 

Agitator/pwrps 13 Nos. 

246.40 M2 

Total •••• 

(ii o. 15 i) 

ii) Screen Accept Tank 3.5 x 3.5 x 4 M Ht. RCC 

iii} 

iv) 

v) 

vi) 

(40 M3) 

Filtrate Tank (160 M3) 4.3 ¢ x 7.6 Ht. (140T) 

02 Mixer/Stands Joint 2 x 0.15 

02 Reactor (45 M3) 2.4 'x 10.0 Ht. (60T) 

02 Blow Tank (24 H3) 2.s, x s.o Ht. (JOT) 

b) f + 5,0 level/ +12 level 

i) @ + s.o level Pr./Sec. Centrifugal Screens 
& Vib. Screen) . 3 Nos. • 0.20 

ii) e + 12 level Slusher (5 1 x 8.') (35 'I') 

p/2 

Rs,· in Lacs 

24.02 

s.oo 

Rs. 40. 12 laci 

l. 95 

4.00 

1. 50 

o. 30 

o. 75 

o. 40 

0,60 

o.so 
iii) 0 + 12 level Vacc. Drum Filter (8' x 8') (SOT) 0,60 

iv) @ + 12 level Cleanera-Sand Cleaners 4 Nos. @ o. 15 o. 60 

Total •••• Rs. 11. 20 lea 

Total •••• A & B • Rs. 51. ·32 Lacs. 
--~--~---~-----~--~~----~~~--~~----
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p/3 
Stage III 

A. i) Breaking Breaker Nos. 9 to 12 
(including floor@ 5,1 level.~ Roof) · be in Lacs 

Floor • + 5,1 level 28 x 11.2 • 313,6 M2 
Roof @ +12, 0 level 28 x 11. 2 • 313, 6 M2 

@ Rs. 1000/- per H2 627. 2 !¥ 6. 27 

ii) New Floor @I +12 level 28x11. 2 • 313, 6M2 ii Rs. 6500/-
per H2 20, 38 

iii) New Roof Truss• +20 level 2sx11,2 • 313,6 M2 
@ Rs. 300~/-

per M _ 9. 41 

'l'otal .... Rs. 36, 06 

B, Zero level Foundations 

1) Filtrate Pu.mp & Misc.Pumps 20 Nos. @ 0,15 lac each 
ii) Filtrate Tank 4 M ~x 7 M Ht. (85 Ml) 100 Tons 

iii) Filtrate Tank 4 M 9 x 7 M Ht, (85 M3) - 100 Tons 
iv) 

v) 

vi) 

vii) 
viii) 

ix) 

02 Mixer, Stands Joints, Agitator -
6 Nos, @ o.1s lacs each 

A-Tower 2. 4 M '1 x 10 M Ht. 40 Ml (SS 'I') 

EOP - Pre Towers 1. 0 M , x 12 M Ht. 9M3 (20 'I') 

EOP - Tower 3, 0 ¢ x 12 M Ht. es M3 (120 'I') 

P-'l'ower 3, 2 fl x 12, S M Ht. 100 Ml (125 T) 

Filtrate Tank 3,0 fl x 4,0 Ht, 28 Ml (35 'I') 3 Nos x 
P.s. O. 75 

C. t 12 M level 

i) vac. Drum Filters a 'x 8 I Washers (SOT) 
2 Nos. x ti Rs. o.so 

il) Ar Washer, EOP /P Washers 8 1 x 8 1 Washers (SO 'l') 
3 Nos. x @ r.s. O, 50 

iii) Steam Mixer/Peroxide Mixer 3 Nos, • b. 0.10 

Total •••• 

·- Total A +. B + C - • Rs. so. 21 Lacs, 

-------------------------------~-----

3, 00 

1. 20 

1. 20 

o. 90 

o.so 
o. 30 

1. 00 

1. ~o 

1. 00 

1. so 
o. 30 

~ 14.15 lacs 
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Stage IV 

A. @l Zero level 

.Punps 

B. @ + 12 level 

i) Pump 

9 Nos. • Rs. o. 15 each 

1 No. @ Rs. o. 15 each 

ii) Black Liquor Filter (25 Ml/Hr) 

Total 

APPRCOCIMATE ESTIMATED COST 
-------~-----------~--~-~-

•••• 

p/4 

b.. in Lacs 

1. 35 

o.1s 

o. 20 

1. 70 Lacs 

b. in Lacs 

Stage I 6. 35 

Stage II 51. 32 

Stage III so. 21 

Stage IV 1. 70 

109. 58 

Diversion of Cables/Pipes ' 4. 00 
(Civil jobs) 

113. 58 

Contingencies 6. 42 

Total •••• Rs. 120.00 

The estimated cost is subject to modification after 
receipt of detailed Engineering/Foundation Drawings. 

Laos 



Cost 
Description of Equipment Item No. Rs.in Lacs 

Hot Water Pump - 90 m3/h, 35 m WC, 1500 rpm ZF13POI each 0.30 
Motor each 0.25 

Condensate Pump - 450 m3/h, 20 m WC, 1500 rpm ZF13P02 each 1.50 
Motor each 1.00 

Condensate Pump - 110 m3/h, 20 M WC, 1500 rpm ZF13P03 each 0.40 
Motor each 0.30 

Cooking Liquor Pump - 60 m3/h, 50 m WC, 1500 rpm ZF13P04 each 0.50 

~ Motor each 0.30 
\. 

Primary Screen Feed Pump - 170 m3/h, 25 m WC, 1500 rpm ZF25POI each 1.00 
Motor each 0.50 

Cleaner Feed Pump - 500 m3/h, 20 M WC, 1500 rpm ZF25P02 each 2.00 
Motor each 1.20 

Filtrate Pump - 200 m3/h, 20 m WC, 1500 rpm ZF25P03 each 0.50 
Motor each 0.40 

Filtrate Pump - 3 5 m3/h, 20 m WC, 1500 rpm ZF25P04 each 0.40 
Motor each 0.30 

Secondary Screen Feed Pump - 60 m3/h, 20 m WC, 1500 rpm ZF25P05 each 0.75 
Motor each 0.40 

Y' 
Decker Wire Wash Pump - 25 m3/h, 60 m WC, 1500 rpm ZF25P07 each 0.40 

Motor each 0.30 

Cleaner Feed Pump - 200 m3/h, 20 m WC, 1500 rpm ZF25P08 each 1.50 
Motor each 0.50 

Cleaner Feed Pump - 90 m3/h, 30 m WC, 1500 rpm ZF25P09 each 1.00 
Motor each 0.40 

Brown Stock Pump - 120 m3/h, 25 m WC, 1500 rpm ZF31P01 each 1.20 
Motor each 0.50 

. .12 .. 
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Cost 

Description of the Equipment Item No. Jb. in Lacs 

Black Liquor Pump - 30 m3/h, 25 m WC, 1500 rpm ZF31P02 each 0.40 
Motor each 0.30 

First Washer Headbox Dilution Pump- 220 m3/h, 20 m WC, 
1500 rpm ZF31P03 each 0.50 

Motor each 0.40 

Dilution Pump - 85 m3/h, 20 m WC, 1500 rpm ZF31P04 each 0.40 
~· 

Motor each 0.30 \ 

Black Liquor Filter Feed Pump - 25 m3/h, 20 m WC, 1500 rpm ZF31P05 each 0.40 
Motor each 0.30 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF31P06 each 0.40 
Motor each 0.30 

Second Washer Headbox Dilution Pump -
300 m3/h, 18 m WC, 1500 rpm ZF31P07 each 0.50 

Motor each 0.40 

First Washer Shower Feed Pump - 35 m3/h, 
30 m WC, 1500 rpm ZF31P08 each 0.40 

Motor each 0.30 

~ Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF31P09 each 0.40 
Motor each 0.30 

Medium Consistency Pump - 40 m3/h, l 00 m WC ZF41POI each I.SO 
Motor each 0.50 

Stock Pump - 120 m3/h, 25 m WC, C=2,5% ZF41P02 each 1.50 
Motor each 0.50 

Filtrate Pump - 30 m3/h, 100 m WC ZF41P03 each 0.50 
Motor each 0.30 

. ./3 .. 
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Cost 
Description of the Equipment Item No. Rs. in Lacs 

Filtrate Pump - 300 m3/h, 25 m WC ZF41P04 each 1.20 
Motor each 0.50 

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm ZF41P05 each 0.50 
Motor each 0.35 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF41P06 each 0.50 
Motor each 0.30 

Filtrate Pump - 300 m3/h, 20 m WC ZF41P07 each 1.20 
Motor each 0.50 

~ 
Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm ZF41P08 each 0.50 

Motor each 0.40 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF41P09 each 0.80 
Motor each 0.50 

Stock Pump - 120 m3/h, 25 m WC, C=2,5% ZF43P01 each 1.20 
Motor each 0.50 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF43P02 each 0.50 
Motor each 0.30 

Filtrate Pump - 300n3/h, 25 m WC, 1500 rpm ZF43P03 each 1.20 
Motor each 0.50 

'--" Medium Consistency Pump - 40 m3/h, I 00 m WC ZF43P04 each 1.50 
Motor each 0.50 

Stock Pump - 120 mJ/h, 25 m WC, C=2,5% ZF43P05 each 1.50 
Motor each 0.50 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF43P06 each 0.50 
Motor each 0.30 

Filtrate Pump - 300 m3/h, 25 m WC, 1500 rpm ZF43P07 each 1.20 
Motor each 0.50 

. .14 .. 
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Cost 
Description of the Equipment Item No. Rs. In Lacs 

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm ZF43P08 each 0.50 
Motor each 0.30 

Stock Pump - 120 m3/h, 25 m WC, C=2,5% ZF43P09 each 1.50 
Motor each 0.50 

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm ZF43Pl0 each 0.50 
Motor each 0.30 

( 
Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm ZF43Pl I each 0.50 

'-" Motor each 0.30 

Filtrate Pump - 300 m3/h, 25 m WC, 1500 rpm ZF43P12 each 1.20 
Motor each 0.50 

Stock Pump - 80 m3/h, 25 m WC, C=4,0% ZF43P13 each l.20 
Motor each 0.50 
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