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UNIDO / CPPRI/ TRIBENI IVA

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 /TTD), 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 |l 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 madifications 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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UNIDO / CPPRI/ TRIBENI IVA

INTRODUCTION

The United Nation Development Programme (UNDP) in respohse 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 Lid. - Tribeni Tissue Division /TTD), 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 |l 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 O - 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 ievel for O-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.

Final Report - Phase |l Page 7
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UNIDO / CPPRI/ TRIBENI IVA
(_
TABLE A: General Targets for Bieached Pulp Quality
1 2 3
Existing ( actual cond.) Desired (intermediate) Desired (Final)
{actual cond.) Intermediate Final
Bleaching sequence CEH CEpH CEH CEpH
Viscosity cP 15-25 15-25 15-25 15-25 15-25
Brightness % Elrepho 73-77 77-79 78-80 82-84 88+
Dirt count mm?#m? 250 250 10 10 5
Breaking length (30°SR) m* 8.200 8.200 9.000 9.000 9.000+
Fibre length mm 1.56 1.56 1.60 1.60 1.60+
Coarseness mg/100 m 11.4 11.4 105 10.5 10.5
Fibre strength Index Nm/g 114 114 120+ 120+ 130+
Slenderness factor 137 13.7 16+ 16+ 17+
P 100 x WAFL/coarseness
Ve Kappa no. after cocking 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 PFI/Rapid Koethen analysis air dry)
¢ TABLE B: New Bleaching Sequence: O-A-EOP-P
LN
Bleaching sequence Reached Target
Viscosity ml/g 650 - 850 600 - 800
Brightness % |SO absolute 81-83 82 - 83
Brightness % I1SO relative 83 -85 84 -85
Breaking fength (50°SR) km 68-6,9 6,7
Coarseness mg 0,11-0,12 0,105
Slenderness factor
100 x WAFL/coarseness 12-15 16,0
Remark: Inspite of the final brightness being lower (82 - 84 % Elrepho) than the
target (88 % Elrepho) the sequence O - 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 li
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3. EXISTING PROCESS

TRIBEN!I Tissues is making pulp in the conventional kraft pulping process. The
details of pulping conditions is given in the Table |. After the jute fibre is cooked in
the rotary digester, the pulp isvdumped 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 1. 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 lll. 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 could be increased to 79 - 80 %

Elrepho.

In addition a proximate analysis of the used jute bast fibre is shown in Table V.

Final Report - Phase Page 9
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‘/ TABLE L. (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 651072 6.5t07.2
N NaOH  (as such) % 12.5 11.75
(as Na, O) Yo 9.7 9.1
Na,S (as such) %o 2.0 2.0
(as Na,0) %o 1.6 1.6
Effective alkali  (as Na,O) Y% 10.5 9.9
Sulphidity (as Na,O) % 14.1 15.0
Material: Liquor (start) ratio 1:2 1:2

Cooking condition

's 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)
- at50 psi 9.00 9.50 (at 56 psi)
Total cycle time hr 19-20 19-20
Steam t.p.t.p. 25 25

Unbleached Jute Pulp

Kappa No. - 1310 15 12to0 14
Viscosity cp 60 to 80 60 to 80
Ash Y% 201025 20t025

*  Changes in cooking chemicals addition were due to changing to a better quality
jute (TD5 Top), that means bark content is reduced from 10 % to within 1 %).

Final Report - Phase il Page 10
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IVA

TABLE Il: 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 10 of this report.

% wiw Black Liquor First Wash
pH - 11,7 11,3
Total Solids % wiw 16,0 12,8
-do - % WIW 17,2 13,5
Suspended Solids % W/w 0,007 0,012
Active Alkali, Na,O apl 3,3 2,6
Total Alkali, Na,O gp! 35,6 32,5
Inorganics as NaOH % W/w 30,1 34,2
Organics Y% W/W 69,9 65,8
Silica % W/iw 0,55 0,91
Inerts Y% Wiw Nil Nil
Chlorides Y% W/W Nil Nil
Sulphur Y% W/w 1,30 1,70
Carbon % W/w 39,6 37,9
Hydrogen % W/iwW 4,0 4,3
Nitrogen % Wiw 2,2 1.8
Oxygen (by difference) % W/W 36,4 35,0
Calorific value cals/gm 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
Original Too low Too low Too low Too low
45 21,3 8,5 8,0 6,5
60 436 50 126 46
Final Report - Phase |l Page 11
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TABLE lll: EXISTING BLEACHING CONDITIONS
Sequence Consistency | pH Av. Cl; | NaOH | Other chemicals. | Time | Temp.
Y% %o % % hr °C
C (open chest) 40-50 4.0 2.4 - - 0.50 room
C (retention vessel)* 3.5 4.0 2.5-3.0 - 0.50 room
E 4.0 11.0 - 1.5 - 0.75 | room
EP 4.0 11.0 - 1.5 0.5 (H202) 1.50 | 38-40
EP(after Dec. 96) 10 11.0 1.5 0.5 (H202) 1.5 60
H 4.0 9.0 2.0-3.0 - 0.1 (Sulfamic acid) | 1.50 room

* Retention vessel in regular operation since December 1996
Total time - cycie: 10 - 11 hours/ batch

Bleached Jute Pulp

Bleachihg Sequence C-E-H C-EP-H
Brightness % Elrepho 75.0 (73.0- 76.0) 77.0 (76.5 - 78.5)**
Viscosity cp 25 (20 - 27) 24 (20 - 27)
Dirt mmz2/m? 200 - 250 200 - 250
Dirt *** mmz2/m? 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. Lignin {%) 13,8 - 11,8 19,3
8. Holocellulose (%) 88,0 90,2 90,0
Data received from CPPRI
Enclosure: Existing System Simplified flow diagram (11 sheets)
Final Report - Phase |l Page 12

p:\kreindltribenitfinai\final2DR.doc



BELOITcorroRATION

TRIBENI EXISTING SYSTEM
DIGESTING FLOW DIAGRAM

RAW MATERIAL

EACH 40m3

DIGESTER
PIT

BLACK
LIQUOR

BELT CONVEYOR

TO BREAKER No0.9-12
(i)

BUCKET CONVEYOR
TO BREAKER No. 1-8
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BEL@iTCOjWPORA TION

PULP FROMDIGESTER1-5

CAPACITY 500 kg/3h

4 PIECES IN OPERATION
PARALLEL

" PULP FROM D iGESTER 6-8_

2.\:1 ARR BRI SRR AN R RO LI ITAR D, %'323? B BB SRR AR SRR AR

12

R R RGBSR 923 95 220 0K

BLEACHER No. 4
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TRIBENI EXISTING SYSTEM

BROWN STOCK SCREENING
PULF FBON DUNF 1
OR BLEACHER No.1 ACCEPT TO DUMP CHEST
-

Capacity = 50 MTD
Slots 0,2 mm
new 0,3 mm

actual cons.2.2 %
design cons. 4,0%}.

Slots 0,22 mm
new holes 1,0

& REJECT ol
COLLECTING Y TANK g

CHEST No. 2
- PULP TO CLEANER SYSTEM

(2
Y PULP FROM CLEANER SYSTEM
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TRIBENI EXISTING SYSTEM
CLEANER INSTALLATION

PULP TO BROWN STOCK WASHER

S

- T
PULP TO
COLLECTING CHEST No. 2

PULP FROM
COLLECTING CHEST No. 2

cons. 1,0 %

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

REJECT
CLEANER TANK

REJECT TANK
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TRIBENI EXISTING SYSTEM
BROWNSTOCK WASHER AND HD STORAGE

Washer Size=8x 8"

PULP FROM CLEANER /7 \...S005 1012 %

ﬁ
cons. 0,8 % '

HD

UNBLEACHED
STORAGE
| TOWER
FILTRATE 110 m3
TANK 110 m?3
FILTRATE FOR

PULPTO
CHLORINATION

DILUTION
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TRIBENI EXISTING SYSTEM
BLEACH PLANT C - STAGE,, LINE 1

CAPACITY MAX. 3MT/H =72 MTD

CHLORINATION
TOWERS CHLORINE WASHER
NaOH
PULP FOM
HD TOWER WATER
800 I/min TOTAL VOLUME
cons. 4 % S 11 ms3
V cons. 4 %
CHLORIN
s PULP TO
| CHLORINE Y BLEACHER
6001/
" MIXER "iank (E&H-STAGE)

m:pptimpcollVA\ Nonwood \ Flowsheet\ Tribexis 006 R01 1997-10-02



BELOITcorpoRrATION

T ct‘s-lgifré : Hﬁ%ﬁﬁfggggﬁ}g

TRIBENI EXISTING SYSTEM
BLEACH PLANT E - STAGE,, LINE 1

PULP FROM CHLORINE WASHER

cons. 4 %

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

BLEACHER

m:pptimpcoMVA\ Nonwood \ Flowsheet\ Tribexis 007 R01 1997-10-02
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TRIBENI EXISTING SYSTEM

BLEACH PLANT H - STAGE, LINE 1

HYPO CHLORITE SOLUTION cons. 10-12 %

2,82 t/batch
BLEACHER

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

SCREW PRESS |
cons. 4 % i
< — PULP TO
STOCK PREPARATION
COLLECTING X
CHEST ®
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TRIBENI EXISTING SYSTEM
BLEACH PLANT C - STAGE,, LINE 2

CHLORINATION CAPACITY MAX. 2MT/H =48 MTD

TOWERS

CHLORINE WASHER

NaOH
WATER

PULP FOM
HD TOWER

TOTAL VOLUME
9m?d

cons. 4 %

cons. 4 %

CHLORIN
WATER

—

CHLORINE v HEATER MIXEF
MIXER ™ (EP-STAGE)
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B E L OI T C ;-;-;-; RA N
TRIBENI EXISTING SYSTEM T

BLEACH PLANT Ep - STAGE, LINE 2

PULP FROM CHLORINE WASHER " H,0,
S ;z STEAM

HEATER
L MIXER

EXTENTION
TOWER
TOWER No 5

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

BLEACHER
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i

ALY IR

TRIBENI EXISTING SYSTEM

BLEACH PLANT H - STAGE , LINE 2

HYPO CHLORITE SOLUTION

1,88 t/batch |

PULPTO
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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 m? 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-AQ 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

Final Report - Phase Il Page 13
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UNIDO / CPPRI/ TRIBENI IVA

4.2.2

- 4.2.3

4.3

4.3.1

¢ Using medium pressure steam and therefore increasing temperature

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

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.

Oxygen Delignification and Bleaching
To be prepared for the future the new bleaching sequence will be O-A-EOP-P

with a brightness level of 82 - 84 %.

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. Inthe area of the overhead tank

2. Inthe area of the carpentry shop

3. Inthe 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.

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.

Final Report - Phase ll Page 14
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UNIDO / CPPRI/ TRIBENI IVA

-
4.3.2 Washing, Screening and Cleaning
For installing this system the area of bleachers 6, 7, 8 and Cl,-Towers 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-AQ process and { No interruption of production
— increasing steam pressure and
temperature
New blowtank and heat recovery system | Breaking 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
Final Report - Phase |l Page 15
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UNIDO / CPPRI/ TRIBENI IVA

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

Implementation 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

screening, cleaning and washing

Digesters 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 110 m?,
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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IVA

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 and 5 are still in operation

Civil works and installation of equipment

for oxygen delignification and bleaching

No effect on operation.
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UNIDO / CPPRI/ TRIBENI IVA

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-AQ-process. After closing the lid cooking liquor is added
according to the weight of the jute.
Cooking is done with following cycle:
Jute filling 60 min
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.
Final Report - Phase ll Page 18
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For heat recovery there is a two stage condensing / 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 BDMTD 67,5
Cooking temperature °C 160 - 165
Digester yield % 62
Digesting process: Kraft - AQ
A.A. charge per BDMT jute % as Na,0 12 - 14
Cooking liquor conc. as Na,0 g/l AA. 365
Sulphidity % 20 max.
Antraguinone % on BD Jute 0,05
Liquor ratio in digester (excl. steam) vt 3.5
MP steam pressure (in line) bar (g) 12
MP steam temperature °C 200

5.1.1.2 Modifications at Mill

Existing Digesters

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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5.1.2

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 Ligquor 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.

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 / 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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UNIDO / CPPRI/ TRIBENI IVA

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
O,-delignification and / 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 O,-delignification or alternatively hot
water.
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UNIDO / CPPRI/ TRIBENI IVA

Technical Data:

Screening and cleaning losses %, max. ‘ 2.0
Consistency after thickener % 12
(third brown stock washer)

Dilution factor tt , 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 Cly,-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 consisfency, 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 H.SO, to the repulper, directly into the A-tower of the bleaching

plant.
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UNIDO / CPPRI/ TRIBENI IVA

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 10 %, 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 HI™-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. H,SO, 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, MgSO, 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 O, and is added. H.O, 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 MgSO,, DTPA and NaOH are added.

Before entering the down flow P-tower H,O, 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 SO.-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 % 1SO 82 -84
Estimated COD-Load to effluent kg/BDMT 20
Final Report - Phase |l Page 25
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UNIDO / CPPRI/ TRIBENI IVA

Process Data 0 A EOP P
NaOH kg / BDMT 15 15 7,5
Oxygen kg / BDMT 18 5

SO, kg / BDMT 0-3*
H.SO, kg / BDMT 10

H:0, kg / BDMT 30 10
DTPA kg / BDMT 2 2
MgSO, kg /BDMT 2 2
Retention time minutes 60 30 15 + 150 180
Temperature °C 95 70 85 90
Consistency Yo 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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5.2 Material Balance
Attachment:

Calculation of cooking cycle
Material flow diagrams

Steam balance

i

—

1 page
8 pages

2 pages
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UNIDO/CPPRI/TRIBENI IVA

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% N
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
Durat.[min]
selected
Jute-filling 60,0
Lid tightening 15,0
Chemical charging 60,0
Rotation 30,0
Preheating 80,0
Digesting at Temp. 180,0
Connecting blow line 15,0
Blowing 15,0
Lid opening 15,0
Spare time 120,0
Total 600,0 480,0 . witout spare time
Shift of Sequence 60,0
Batches/Digester and Day 2,40
Batches/Day for Production 18,47
Batches/day available 19,20
DIGESTER - CYCLE
9
M Spare time
8 ML id opening
BBlowing
7 B Connecting blow line
. K Digesting at Temp.
'g 6 M Preheating
2 5 BRotation
5 B Chemical charging
é’, 4 QLid tightening
a W Jute-filling
3
2
o1

200 400 600 800 1000 1200
Cocking cycle [ min]

WA /TP-NAGA KOCHERZ.XLS - ZYKLUS Page1/1 01.09.97



PROCESS CALCULATION

MATERIAL BALANCE

PRELIMINARY
FIBER BALANCE DIAGRAMM FOR

BLEACHED CHEMICAL PULP
FIBRE BALANCE IN BDMT
PERDAY  PER TON

RAW MATERIAL
JUTE
118,2 1,751
DIGESTING
733 l 1,085
WASHING
73,3 ‘ 1,085
SCREENING AND
CLEANING
71,8 l 1,064
BLEACHING
O-A-EOP-P
67,5 1,000

BLEACHED PULP

PAGE 1 OF 8

IVA/TP/NAGA
Project: TRIBENI

COOKING PROCESS: Kraft-AQ

BLEACHING SEQUENCE: O-A-EOP-P

TRICALC1.XLS/FIBEREBIL 1997-09-11
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PROCESS CALCULATION DIGESTER SYSTEM IVA/TP/NAGA
Project: TRIBENI : Jute
TYPE OF LIQUID FOR HYDROMODUL: Water
MP STEAM 761 76/ 00%
Jute 7.5/  850% 7,5/  85,0% DIGESTER 40/ 3241 364/ 109%a IBLOW
> L I DEvICES
201/ 213/ 54%
40/ 324/ 10,9%
WHITE LIQUOR 36/ 320% 21,3/ 54% BLOW
- CYCLONE
00/ 00% 40/ 331/ 120%
00/ 33/ 33/ 0,1% 3,05/ 224/ 254/ 12,0% MTH
177/ 0,0%
BLOW BROWN STOCK >
TANK TO WASHING
PROCESS WATER 53,9/ 0,0%
BLACK LIQUOR
0,0/ 0/ 00/ 906/ 906/ 00% NON CONDENSABLE GAS
CONDENSER 00/ 0004/ 50,0%
00/ 939/ 0,0% Preliminary composition:
Methanol 50,0%
363/ 00% | 00/ s08/ 90.6700% Air  0,0% not calculated
HEAT 0,0/ 906/ 906/ CONDENSATE Vapour 50,0%
EXCHANGER TANK
i 00/ 363/ 363/ 00% DIGESTING CONDENSATE
\/ o0/ 33/ 33/ 0%
HOT WATER HOT WATER -
[ {BDMT/BATCH - MT/BATCH(liquid) - MT/BATCH(total) - CONS. %] TANK 00/ 363/ 0,0%
MATERIAL BALANCE PAGE 2 OF 8 TRICALC1.XLS/DIG1 1997-09-11
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PROCESS CALCULATION BROWN STOCK WASHING IVA/TP/INAGA

Project: TRIBENI

PRELIMINARY
Pulp from blow tank 305/ 302/ 305/ 1.0% 305/ 302/ 305/ 10%
305/ 224/ 254/ 120% Washer 1 Washer 2 - Wash filtrate 11/ 321/ 332/ 34%
Hotwater 00/ 00/ 00/ 00%
Process water 00/ 07/ 07/ 00%
Liquor from other departments 00/ 00/ 00/ 00%
Total 11/ 328/  339/33%
305/ 247/ 278/ 11,0%
Screening/Washing filtrate
Repulper HD a2/ 1207/ 1249/ 34%
TOWER Brown stock pulp
31/ 1496/ 1526/ 20%
268/ 2743/ 311/ 118% 161/ 205/ 311/ 52%

331/ 2465/ 2796/ 11,8% 18/ 321/ 339/ 52%

Filtrate Filtrate

Tank Tank

144/ 2628/ 277,21/ 52%

< ............ y — - -
When no Recovery is installed

v

Black liquor 37/ 278/ 315/ 118% * Black liquor to evaporation

Filter

[[BDMTH/MTH(liquid)/MTH(total/CONS. %] |

MATERIAL BALANCE PAGE 3 OF 8 TRICALC1.XLS/WASH1TH 1997-09-11



PROCESS CALCULATION

SCREENING AND CLEANING

Project: TRIBEN!

PRELIMINARY

1 275/ 790/ 818/ 34%

Oxygen delignification filtrate

Process water

Liquor from other departments

|

IVA/TP/NAGA
08/ 2321/ 328/ 24%
Hotwater 00/ 00/ 00/ 0.0%
0.0/ 12/ 1,2/ 0.0% o
00/ 00/ 00/ _ 0,0%
08/ 333/ 381123%

Wash water

Brown stock to bleaching

3,0/ 242/

Brown stock from HD tower \ > Prim. _ 30[ 15691 1598/ 19% g ] Dilution Washer 3
305/ 247/ 218/ 110% A 354/ 1733/ 1789/ 20% Screen © - — Chest 92/ 2647/ | 2739/ 34%
053/ 164/ 169/ 3,1% I |
I - |
008/ 209/ 220/ O3% ___ __ l — o o — —— -J 12/ 3567 389/ Is.a% 30/ 2082/ 2992/ 1,0%
| 061/ 752/ 758/ 08% ' I 37/ 516/ 5754/ |0.65%
Vib. . 012/ 241/ 242/ 05% QI 012/ 83/ 84/ 14% |Sec. l Centricl. 1 30/ 5148/ 5178/ 058 Thickener
Screen | Sereen |
| I { omss sesr  srs/ jraom
arsreenindreect | oo sear, omer o I |
005/ 22/ 231 20% oga/l FIAUNE L TREY /T 0/ 560/ 58O/ [34% 74/ 2113/ 2188/ 34%
r I l | ' 098/ 1619/ | 1629/ |0.6%
l Centricl. 3 |__ J l —_ Centricl. 2 103/ 2958/ 3061/ 34%
l 073/ 1408/ 1415/ 05%
| I 024/ 201/ 204/ 12% 12,7/ 8074/ 52471 34%
l 024/ 488/ 489/ 0,50% I
Llean—gin TOJRC | o o e e 002 LLSI NS A0 ——— e . — ———— — o]
. A Filtrate
l 1,0/ 215/ 2851 34% Tank

0,5/ 153/

158/ 3,4%

__Filtrate to second washer

147 31/ 332/ 34%

[[EDMTH/MTH(liquid/MTH{total /CONS. %] __|

MATERIAL BALANCE

PAGE4 OF 8

2727 11,0%

TRICALC1.XLS/SCRCLEAN1TH 1997-09-11
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OXYGEN DELIGNIFICATION
Project: TRIBENI

PRELIMINARY

29/ 253/ 283/ 103% H

IVA/TP/NAGA
0.0/
02
ot =5
29/ 335/ 365/ 80% Blow tank 15/ 593/ 608/ 24%
29/ 943/ 972/ 3.0%
0,2/ 8.0/ 82/ 2,4%
48/ 1897/ 1945/ 24%
' 29/ 2888/ 201,77 10%
No. 1

29/ 2888/
25/ 263/
293/ 296/

2.7/ 1,0%

265/

0,95%

0,85%

29/ 236/ 265/ 11.0% [Washer

PROCESS CALCULATION
Oxygen 0.05/
Caustic 05/
MgSO4 {
Steam 05/
y
Screened pul Mixer 02
3,0/ 242/ 27,2/ 11,0% 30/ 253/ 283/ 10,6% Reactor
- Pulp to bleaching No. 2
29/ 236/ 265/ 11.0% Washer
EOP FILTRATE
03/ 102/ 103/ 0,9%
Hot water
00/ 206/ 206/ 0,0% 28/
Filtrate
Tank

iqui tota . %
[BDMTHIMTH(!' id)/MTH(total)/CONS. %]

MATERIAL BALANCE

PAGE 5 OF 8

0,29/ 305/ 30,8/ 0.95% 7.2/ 288/ 296/ 2,4%

Filtrate
Tank

Oxygen delignification filtrate
to brown stock wsher No.3
08/ 321/ 329/ 24% -

TRICALC1.XLS/O2BLTH 1997-09-11




IVA/TP/NAGA

HOT WATER

00/ 205/ 205/  0.0%

EOP filtrate

(
PROCESS CALCULATION BLEACHING A STAGE
Project: TRIBENI
PRELIMINARY
42504 06/
Pulp from post oxvgen washer Washer Repulper A
29/ 238/ 265/ 11.0% 29/ 242/ 274/ 108% Tower 29/ 939/ 96,8/ 3.0% 29/ 2874/ 2803/ 10%

04/ 692/ 696/ 06%

1.2/ 1923/ 1935/ 06%

A

Washer

01/ 102/ 10,3/ 09%
0,1/ 30,7/ 308/ 0.3%

Pulp to EO stage

[Filtrate

[[BDMTH/MTH(liquid)/MTH(total))CONS. %] |

MATERIAL BALANCE PAGE 6 OF 8

Tank

29/ 235/ 264/ 11,0%

1,8/ 2928/ 294,7/ 06%

Filtrate to effluent

02/ 313/ 31,5/ 06%

TRICALC1.XLS/A 1997-09-11



PROCESS CALCULATION

PEROXIDE 02/
Oxygen 0.02/
NaOH 04/
Steam 08/
Pulp from A stage Mixer

239/ 235/ 26,4/ 11,0%

BLEACHING EOP STAGE

Project: TRIBENI

PRELIMINARY

EOP ‘
29/ 249/ 278/ 104% {lower

[[BDMTH/MTH(liquid)/MTH(totalJCONS. %] _|

MATERIAL BALANCE

06/ 664/ 670/ 08%

28/

22,0/

948/ 30%

-

IVA/TP/NAGA

HOTWATER

0,0/ 00/ 00/  0,0%

P filtrate

02/ 30,6/ 308/ 05%
02/ 30.8/ 308/ 0,5%

Pulp to P stage

EOP
28/ 282/ 284/ 1,0% Washer 28/ 230/ 259/ 11,0%

1,7/ 1879/

1896/ 09%

26/ 2868/ 2894/ 09%

Filtrate

PAGE 7 OF 8

03/

32,4/

Tank

32,7/ 09%

Filtrate to effluent

01/ 12,0/ 12,1/ 09%

Filtrate to A washer

01/ 102/ 103/ 0.9%

Filtrate to O2 washer

01/ 102/ 103/ 09%

TRICALC1.XLS/EOP 1997-09-11



(
PROCESS CALCULATION
PEROXIDE 011/
NaOH 02/
Steam 05/

Pulp from EQP stage

28/ 230/ 259/ 11,0%

Mixer

[[BDMTH/MTH(liquid)/MTH(total JCONS. %]

|

MATERIAL BALANCE

28/ 238/

o/

267/ 107%

67/

BLEACHING P STAGE

Project: TRIBENI

PRELIMINARY

Tower

IVA/TP/NAGA

Hotwater

r 00/ 148/ 149/ 00%
White water

0.0/ 149/

149/ 00%

0,0/ 298/ 29,8/ 0.0%

P Pulp to storage
o Washer

671/ 05%

PAGE 8 OF 8

2.8/

90.9/

938/ 3,0%

-

2,8/ 2184/ 281/ 1,0% 28/ 228/ 256/ 11,0%

SO2 water

1,0/ 1865/ 1875/ 05% 16/ 2839/ 2855/ 0.5%

Fiftrate

Tank

/  Filirate to EOP wagher

02/ 3086/ 308/ 05%

TRICALC1.XLS/P 1997-09-11



PROCESS CALCULATION

11,5/(16,1)

FEED WATER AT 105°C

1,0/(1,0)

6,4/ (6,4)

CHEMICAL RECOVERY IVA/TP/NAGA
PRELIMINARY
STEAM BALANCE FOR CHEMICAL RECOVERY
NORMAL OPERATION
0,0/(0,0)
Recovery 11,0/ (15,6) New 1G 517(7.7) CONDENSATE ™
Boiler LP STEAM 8.9/ (8,9) 7.6/ (7,6)
MP STEAM MP STEAM TO PULP MILL
0,5/(0,5)
1,3/(1,3)
7,7/ (7.7) 5,6/(0,0)
i TP STEAM FROM EXISTING MILL
0,5/(0,5) 0,3/(0,3)
Evaporation Recaust.

“MTH WITHOUT OIL FIRING/MTH WITH OIL FIRING]

NOTE:  Recovery boiler can be operatd with a load carring 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 OF 2

STEAM.XLS/RECOV 1997-09-11



( ( 1

T

IVA/TP/NAGA

PROCESS CALCULATION FIBER LINE
PRELIMINARY
STEAM BALANCE FOR FIBER LINE
NORMAL OPERATION
MP STEAM 7,6
LP STEAM 0,0 max 0,5
0,0 5,8 0,0 0,0 1,8
Y Y Y Y
Digesting Washing & "~ IBleaching
Screening
All data in MTH

MATERIAL BALANCE PAGE 2 OF 2

STEAM.XLS/FL 1997-09-11



UNIDO / CPPRI/ TRIBENI

IVA

5.3

Process Flow Diagrams

Attachment:
Digester System

Washing Plant

Stock Screening

Oxygen Delignification

Bleaching Plant

ITC.ZF13/2VV 2001 E
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ITC.ZF31/ZVV 2002 E
ITC.ZF25/ZVV 2001 E
ITC.ZF41/ZVV 2001 E
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ITC.ZF43/2VV 2002 E
ITC.ZF43/ZVV 2003 E

Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.
Rev.

Rev.
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IVA

UNIDO / CPPRI/ TRIBENI

6. PLANT DESIGN

6.1 Mill and Plant Layout
ITC.ZF/ZAL 2001 E Rev. 2
ITC.ZF/ZAL 2002 E Rev. 2
ITC.ZF/ZAL 2003 E Rev. 2

Existing Plant

Stage 1 (Digester, Heat Recovery,
Screening, Cleaning, Washing)
Stage 2 (Oxygen Delignification,

Bleaching)

Final Report - Phase I
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UNIDO / CPPRI/ 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

Inline Pump

Typical example for inline pump (ABS Scanpump)

Final Report - Phase Il Page 30
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UNIDO / CPPRI/ TRIBENI IVA

N\

6.3

Piping Design Criteria

The piping material shall be supplied in accordance with DIN-standard or
equivalent to international standards like ASTM, AlSI 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 HDO, 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 (HDO specification) - 2 sheets
Material comparison list - 20 sheets

Recommended velocities in pipes - 1 sheet

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

List of Media and Piping material

Medium Piping material (DIN)

AIR

INSTRUMENT AIR 1 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 14301 ]
DEFOAMING CHEMICAL | 14301 |
OXYGEN LIQUID OR GAS | 1.4301

PEROXIDE ~ 1.4301

SULFURIC ACID ( 96 %) St37.0

SULFURIC ACID - DILUTED 1.4436 or PVC

SO2- WATER 14436
MAGNESIUM SULFATE - 1.4301 ]
NA2504 1 1.4301

DTPA 14301

EFFLUENTS

EFFLUENT ACIDIC FRP i
EFFLUENT ALKALINE - FRP N
EFFLUENT COOLING/SEALING WATER S137.0

FILTRATES

FILTRATE WASHING & SCREENING  1.4301 |

IVA/TE Kr Page 102 MEDLIST.XLS 01.09.97
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UNIDO/CPPRVI/ TRIBENI IVA
List of Media and Piping material

Medium Piping material (DIN)
FILTRATE OXYGEN DELIGNIFICATION 1.4301

FILTRATE A-STAGE FRP

FILTRATE EOP-STAGE 1.4301

FILTRATE P -STAGE 1.4301

LIQUORS

COOKING LIQUOR 1. 4301 j
BLACK K LIQUOR WEAK ST 37.0

WHITE LIQUOR 1. 4301 )
PULP

BROWN STOCK | UNWASHED 1. 4301

BROWN S[Q_Ql(_‘\i\l‘ASHED 1. 4301

PULP OXYGEN-STAGE 1. 4301

PULP A-STAGE 1.4436 or FRP
PULPP-STAGE 1.4436

PULP BLEACHED 1. 4301

STEAM

STEAM LOW?é_EvSSURE St 37.0

STEAM MEDIUM PRESSURE St35.8

WATER

COOLING WATER 1. 4301

WATER (HOT and WARM) 1. 4301

SEALING WATER 1. 4301

MILL WATER 1. 4301

IVA/TE Kr Page 2 0f 2
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DEPT.TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE / EDITION 1.0 mm DIN 2526/ PN 16 PIPINGSPEC: D16 P
Wiesegger 1996-10/0 FORMC
TYPICAL SERVICE: Steam, Condensate
Service Limit Temp. {°C -10 20 120 200 250 300
Press. bar eff. 16 16 16 13 1 10
Outside Diameter 21,3 26,91 337| 424| 483| 603 761 88,9] 1143 139,7§ 168.3
Wallthickness 2.0 2,3 26 2.6 2,6 2,9 2,9 3,2 3,6 4,0 4.5
Outside Diameter 2191 273,0] 323,9| 3556| 406,4| 5080 610,0] 711,0] 813,0f 9140| 1016
Wallthickness 4,5 5.0 56 56 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 = 5D, site manufacture, material St37.0/DIN 1629
32 150 | Seamless, DIN 2605-1, type 3, material St37.0/DIN 1629
F 200 500 | Welded. DIN 2605-1, type 3, material St37.0/DIN 1626
| 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 1628
T 200| 1000 ]| Welded, DIN 2616-2, material St37.0/DIN 1626
|
N [CAP 15| 1000 {Acc. to DIN 2617, material $t37.0/DIN 1626
G
S | BRANCH - - | Pipe to pipe branch Application acc 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, materia! C22.8/VdTUV-Wb!.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 858
JASKET 15| 1000 | Fiat 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
FLEXI-WEDGE- 65 400 18 | Body GS5-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 1 GATE handwheel, rising stem, DIN 3352, flanged, length acc. to DIN 3202/F5
y .
E JLIFT 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 VAl-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.

ESTIUMOHRIGASPHOENUP.DOCH




DEPT.TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE /EDITION 1.0 mm DIN 2526/ PN 25 PIPING SPEC.: E25
Wiesegger 1996-10/0 FORMC
TYPICAL SERVICE: Steam, Condensate
Service Limit Temp °C -10 20 120 200 250 300 350 400
Press. bar eff. 25 25 25 22 201 17 16 13
Outside Diameter 21,3 26,9 33,7 42,4 48,3| 603 76,1 88,91 114,3| 139,7] 1683
Wallthickness 20 23 26 26 2.6 2.9 2,9 3.2 3.6 40 45
Outside Diameter 219,1 273,0] 323,8| 3556} 406,4| 5080
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 St35.8.1/DIN 17175
ELBOW 15 25 | Pulled bend, R = 5D, site manufacture, material St35.8.1/DIN 17175
F 32 500 | Seamnless, DIN 2605/part 2, type 3, material $t35.8.1/DIN 17175
|
T |REDUCER 20| 500]Seamless, DIN 2616/part 2, material St35.8./DIN 17175
T
| [CAP 15 500 | Acc. to DIN 2617, material St35.8.1/DIN 17175
N
G|- - - | Pipe to pipe branch Application ace. to
S | TEE - - | Seamless, DIN 2615/part 2, material St35.8.//DIN 17175 design requirements
WELDOLET - - | Type standard, material C22.8/VdTUV-Wbi.350
FLANGE 15 150 40 | Welding neck fiange, DIN 2635, material C22.8/VdTUV-Wb!.350
200 500 25 | Welding neck flange, DIN 2634, material C22.8/VdTUV-Wb!.350
BOLTING 15 500 | Stud bolt, form L, with nut form NF, DIN 2510, material Ck35/Ck35/DIN 17240
GASKET 15 500 | Fiat 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
FLEXI-WEDGE- 65 400 25 | Body GS-C25/C22.8, seat X20Cr13, outside screw and yoke, fising 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/F5
\Y%
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 G5-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.
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DEPT. TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE / EDITION 0.0 mm DIN 2526/ PN 10 PIPING SPEC V 1 O P Z
Wiesegger 1996-10/0 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 21,3 269] 337] 424| 483 603| 761 88.9] 1143{ 139.7| 1683
Wallthickness 2.0 2.0 2.0 2,0 2,0 20 2,0 2.0 2.0 20 2,0
Outside Diameter 2191 2730} 3239] 3556 406,4| S508,0] 610,0] 711,0] 8130
Wallthickness 26 26 2,9 29 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
| | REDUCER 15 800 | Welded, DIN 2616-2, material 1.4301/DIN 17457
T
T |CAP 15 600 | Acc. to DIN 2617, material 1.4301/DIN 17440
{ .
N [ BRANCH - -{ Pipe to pipe branch
G | CONNECTION - -| Tee welded, DIN 2615-1 or -2, material 1.4301/DIN 17457 Applicezion acc. to
S design requirements
STUB END 15 300 10 | DIN 2642, material 1.4301/DIN 17440
350 800 10| Type C, VAI-Std. H422, material 1.4301/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, materia! 5.6/5/galvanized
DIN ISO 838/1SO 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 1.4301/1.4308, seat PTFE, reduced port, hand lever, DIN 3357,
butt welding ends, fength acc. to manufacturer's standard resp. ISO 5752 row 4
BUTTERFLY- 65 150 10 | Body GGG-40, disc 1.4301/1.4308, sleeve (inliner) PTFE, hand lever, DIN 3354
CENTRIC wafer type, length acc. to DIN 3202/K1
Vv 200 500 10 ] See above, however gear operated
BUTTERFLY- 600 800 10 Body and disc 1.4301/1.4308, 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 ace. to manufacturer's standard
250 800 10 j Body 1.4301/1.4308, seat integral, outside screw and yoke, non rising stem, non
\" 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 €5 800 10 | Body and disc 1.4301/1.4308, seat integral, titting disc, spring Ioaded, DIN 3230
wafer type, length acc. to DIN 3202/K3
PIPE SUPPORTS acc. to VAl-Standard
REMARKS Inspection certificate acc. to EN 10204/3.18 for pipes, fittings, stub ends and flanges, 2.2 for bolts and
valves, 2.1 for all other items.
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DEPT.TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE / EDITION 0.0 mm DIN 2526/ PN 25 PIPINGSPEC: V25PZ
Wiesegger 1896-10/0 FORMC

TYPICAL SERVICE: Pulp, Lyes

Service Limit Temp °C -10 20 50 100 120 150 170 175 200
Press bar eff, 218] 218| 204 18,3 176 164 158 157 15.0
Outside Diameter 213 269 337 424]) 483| 60,3f 761 889| 114,3| 139,7| 1683
Walithickness 2.0 2.0 20 2.0 20 20]- 20 20 26 29 32
Outside Diameter 2181 273,0] 323,9] 3556| 406,4] 508,0
Walithickness 3.2 4.0 4.0 45 50 56
NOMINAL BORE | RATING
{tTEM from to DESCRIPTION
mm mm | bar
PIPE 15 40| Seamiess, DIN 2462, materia! 1.4301/DIN 17458
50 500 | Welded, DIN 2463, material 1.4301/DIN 17457
ELBOW 15 40 | Seamiless, 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, materia! 1.4301/DIN 17457
F
| |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 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 S5t37-2 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
: SOLTING 15 500 | Hexagon bolt EN 24014, with hexagon nut, EN 24032, material 5.6/5/galvanized
DIN ISO 898/18C 4042
GASKET 15 500 | Flat ring. DIN 2650, material graphite with 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)
BUTTERFLY- 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 1.4301/1.4308, 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 10204/3.1B for pipes, fittings, plain collars, flanges and vaives, 2.2 for
bolts, 2.1 for other components.
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DEPT. TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE /EDITION 0.0 mm DIN 2526/ PN 40 PIPINGSPEC: V40 PZ
Wiesegger 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. 34,8 34,8 327 29,3 281 26,3 25,3 251 23,9
Outside Diameter 21,3 26,8 33,7 42,4 48,3 60,3| 761 88,91 114,3| 139,71 1683
Wallthickness 2,0 2,0 2,0 2,0 2,0 2,0 20 2,0 2,6 2.9 3,2
Outside Diameter 2191 273,0] 3239 3556| 406,4| 508,0
Wallthickness 4.0 45 56 6,3 7.1 8.8
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 2805/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
| |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 17458/17457

LAPPED FLANGE

15 500 40 | DIN 2656, material 5t37-2 galvanized/DiN 17100

PLAIN COLLAR

15 500 40 | DIN 2656, material 1.4301/DIN 17440

BOLTING 15 500 | Hexagon bolt EN 24014, with hexagon nut, EN 24032, material 5.6/5/galvanized,
DIN I1SO 898/1SO 4042
GASKET 15 500 | Flat ring, DIN 2680, material graphite with stainless steel insert
BALL 15 100 40 | Body and ball 1.4301/1.4308, séatring PTFE, reduced port, hand lever,
DIN 3357, flanged, fength 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, titting disc, spring loaded, DIN 3230,
wafer type, length acc. to DIN 3202/K3

PIPE SUPPORTS

acc. to VAl-Standard

REMARKS

Inspection certificate acc. to EN 10204/3.1B for pipes, fittings, plain collars, flanges and valves, 2.2 for
bolts, 2.1 for other components.
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DEPT.TFS 2 REVISION CORR. ALLWCE | FLANGE FACING RATING PROJECT:
DESIGNED DATE / EDITION 0.0 mm DIN 2526/ PN 10 PIPINGSPEC: Y10P Z
Wiesegger 1996-10/0 FORMC
TYPICAL SERVICE: Pulp, Lyes
Setrvice Limit Temp. |°C -10 20 50 100 120 150
Press. bar eff. 9.5 9.5 8.0 8.1 7.8 7.4
Outside Diameter 213 269 33,71 424| 483| 60,3] 76,1| 888| 1143| 1397} 1683
Wallthickness 2,0 2,0 2,0 2,0 2,0 201 20 2,0 20 2.0 2.0
Outside Diameter 2191 273,0| 323,9| 355.,6| 406,4| 508,0] 610,01 711,0] 8130
Wallthickness 2.6 2,6 2.9 29 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 - -1 Tee welded, DIN 2615-1 or -2, material 1.4436/DIN 17457 Application acc. to
S design requirements
STUB END 15 300 10 | DIN 2842, 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 bott with nut, EN 24014/EN 24032, material 5.6/5/galvanized
DIN 1SO 888/I1S0 4042
GASKET 15 800 | Flat ring, DIN 2680, 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, sleeve (inliner) PTFE, hand lever, DIN 3354, wafer
CENTRIC type, length acc. to DIN 3202/K1
Vv 200 500 10 | See above, however gear operated
BUTTERFLY- 600 800 10 | Body and disc 1.4436, seat 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 handwhee!, DIN 3352, wafer type, length acc. to manufacturer's standard
350 800 10 | Body 1.4436, seat integral, outside screw and yoke, non tising 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, stub ends and flanges, 2.2 for bolts and
valves, 2.1 for all other tems.
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EX{ON BP18-1-1

PERMISSIBLE SUBSTITUTES FOR Page 1 of 20
ERAE USA SPECIFICATION MATERIALS
BASIC PRACTICE (This BP s aporoonate for attachment 10 Inquiry or Purchase Document) Rev. 3| Jan. 1985
Changes shown by »
SCOPE
1.1 This Basic Practice lists German, British, French, ltalan. Belgian and Japanese ferrous matenal specifications which
are considered equivalent to matenals manufactured to ASTM Standards.
1.2 An asterisk (*) indicates that a decision by tha purchaser is required or that additional information is fumished by the
purchasaer. ’
SUMMARY OF ADDITIONAL REQUIREMENTS
2.1 Table 1 lists the standards which shall be used with this Basic Practica when considenng equivalents for steel
plates, tubes, and structurai steel.
2.2 Table 2 lists the names of the standards and organizatons from the various countries which are referred to in this
Basic Practuce.
TABLE 1
STANDARDS
ASTM Standards . ASTM Standasrts
AS General Reauirements for Rolled Steel A 450 General Requirements for Carbon, Fermitic
Pistes, Shapes, Sheet Piing and Bars for Alioy, and Austenitic Alioy Stee! Tubes
Structural Use H
A2/A XM General Requremants for Stee! Plates for l
Pressure Vesseis . :

TABLE 2
STAKDARDS AKRD OGANIZATIONS '
C:N (Gemman)  Deutscher Normenausscnuss I UNt (tasian) Ente ltaiiano di Unificazone
3L (German) Vereins Deutscher E:sennunianieute I N2N (Belgium) Insttute Belge de Nomalzation
Werxsiotftlatt | HS (Japanese) Japanese Siancaros Associabon
B8S! (Brasn) Brtien Standarcs Institute i ASTM (USA) Amencan Sociaty for Tesung and
AFNCR IFrench) Associaben Francaise de Normalisation § Matenals

2.3

24

3.1

4.1

*42

4.3

When a boiler or pressura vessel is fabricated 10 ASME Coda Sectlon | or Vill but does not require Code
stampling, the matenal specificauons listed may be substituted for the comparable SA specificauons in those Code
sections.

If Codo stamping is required. tha permissible subsutute material snall be certified as conforming to the apgropriate
SA specificaucn, in the manner prescribed bty tne acclicabie coge.

Permissibie substitutes for non-ferrous materiais. Except for 70Ni 30Cr clad steel plate (ASTM A 265}, non-
ferrous matenai substtutions are not listed in tis Basic Pracuce.

Vendor's proposals 1o use maternals alternabve 10 those specified shall ba submitted o purchaser for approval.
When matenais are not specified, vendor's proposai shall be sucmnted to purchaser for approval by Owner's
Engineer. .

DEFINITION

"USA Specification Materials,”” as used in this Basic Practice. Means constructon malenals which are
manufactured to United States specifications, regarciess of the location of manufaciure.

USE OF THE MATERIALS SUBSTITUTES TABLE

The permissibls substitutes for USA specification materials are fisted in Table 3. In some cases, additional
requirements not covered by the substitute specification must be met. Theses requirements are identified in
the Remarks column of Table 3, with expianatory notes following the table.

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

ASTM A 6, A 20/A 20M, and A 450 cover ccmmon requirements which apply 1o structural steels, plates for
pressure vessels, and steel tubes, respactively. Equivaient general specifications are not provided in the standards
of the other counmes, although certain of these general requirements are included in the indivigual matenals
specifications. In some of the substitute specificatons, permissible vanalions in weights and dimensions difier from
those in ASTM A 6, A 20/A 20M, and A 450. These differences should be taken into account wnen matenal is
oragered 10 other than USA specficaons.

EXXON RESEARCH AND ENGIREERING COMPANRY — FLORHAM PARK, M.J.



BP18-1-1 ERON
- Page 2 of 20 PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS ERaE
1-{\ Rev. 3| Jan. 1985 (This BP is appropriate for attachment 1o Inquiry or Purchase Document) BASIC PRACTICE
.
T TABLE 3
GERMAN BRIMSH BELGIAN
ASTM STANDARD DIN OIN | Materin (TN BS. NBN NBN
Number | Mumber Remarks Number | Grege | Remarks Type Number | Remarks
AN
Structrd St R &2 17100 10044 €112 Q%0 8 >8/8n | AE 25 A21.101 | =
38 mm) Thick (16 me) (6)
R a2 17100 1.0044 - - - - - -
| Gy Cast o Cassem
' ron _
| Cass No. 28 GG 097 108020 |- 1482 1180 - = = = =
AR :
;V:d ad Seemiess Steed
Grade A S| P2 1828 1.0008 (18) Weided 2001 20 BWSERW | E 372 0 230K
3 1629 1.0008 {18) Seamiess - - - - - -
Grade 8 4 163 1.0408 (18) Seamiens 801 410 SWSERW | € @2 €% (DK
R 42.2 1628 1.0040 (18) Weided - - - - - -
A 108
Cardon Steel Forgngs for
Prang Comoonends 19 Mn § 17158 1.0482 | ODN1H 1500 221450 - - - -
A 108
Seamiens C-Sieel Pios kr
Hgn Tempenyury Sevcs
Grace A S5 mns 1.0008 - k. rd WS 0 - D W2 [~ ] i 149
(\’ Gan g Rty 17178 110405 | - 302 HFS 410 | — 0«2 $ 39}
- ]
Vaves. Fianges anc Ppe
Fﬂ’aﬂ A GG 15 168 0.8015 - 1452 Grae 150 | = - - -—
] Cuss § GG 25 1691 06025 - 1452 1 Grace220 | — - - —
131
Stncare Steel for Shios
Grace A R &2 17100 1.0044 - 5 08 - - (]
; Grace 8 R & 442 17100 1.0044 m £450 8 - - - )]
. Gae 03 € S 463 17100 1.0144 U] 4360 3 - - 13
H A1
! Elecne-Fusion (A} =
: Weideg Stewt Pioe - - - )] 3602 SAW 410 |~ - - -
! A1
: BlectcFuson (At} —
! Weided Stes! Ppe
i Grace 8 - - - & 02 SAW 410 | = - - -
\ Gace C - - - 3602 SAW 410 | = - - -
4 AW
{ Seamiesy Lowl and CMo
' Steei Sl Tubes for Refin-
3 oy Serven
' Carbon Steel St 358 Avabil 1.0305 - 058 HFS 30 [ )}] DXt [¥] i)
: Grace T1 18 Mo § - 1.5423 {32} - - [u)] 18 Mo § §20 {30
3 A7
i Staniess and Heat-Resstrg
! CN Stesl Plate, Shest
g Stro
{\/ Grace 304 XSCAE 189 17440 1.4301 3b) 1449 2048518 - XENCr 1810 | A403 | (2D
Grace 041 X2CtN189 17440 1.4308 (3) 1449 04511 - XINCr1810 | A2I403 )
Grade N8 X 5 CriiMo 18 10 17440 1.4401 () 1449 316831 - - P -
Grace 31680 X 2 CriNido 18 10 17440 1.4404 [ 1] 1449 318511 - - - -
Graos 321 X10CNTi 188 17440 1.454¢ OKIN 1449 21531 - X:KQ' A23-403 [ J]
1090
Grade M7 X10CAMND 18§ 17440 14550 (e J ] 1449 U8 . [ — —| - -
AR
Sturiess and Heg-Ressorg
Crrotwam Stesl Plais,
Sheet and Stro
Type 405 X7CA 13 17440 1.4002 ) 1449 405517 - - - -
Type 410 X003 17440 1.4008 ) - - (=] - - -
Tyoe 410§ X7¢13 17440 14000 |Gy - - - - -
AM
C-Stesl Elactnc-Resstance-
Welded Boder Tubes .
Grade A St 78 wmn 10318 m 305 W30 |- - - -
Grae C St 428 1nr 1.0498 ful - - - - - -
AN R
Seerniess Cold Drzwn K I4 1629 1.0309 - 3608 s 30 - D32 [ ] (o)
Low Sinel Heat Exchang | St 358 17175 1.0008 Phs DIN 2291 (18) | - - - - -
o ang Conderser Tubes Gdtegrad C. NBK

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, N.J.
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BASIC PRACTICE
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PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS

BP18-1-1

Page 3 of 20

Rev. 3‘ Jan. 1985

TABLE 3 (Cont)
FRENCH I TTALIAN JAPANESE
ASTM STANDARD APMOR | NF ! ' UNI l UNI T Js | s
Type Numoder | Remarks Type Numbder Aomarks Symbol Number | Remaerks
AM
Strucaral Steel E 22 A35.501 - - - - SM 41A G3106 fra))
ér:v. Cant Casongs
ron -
Cuss po. 25 - = )] 6 507 - KX 58501 -
AL
Weded and Seamwess Siesl
Poe
Graoe A - - (%)} Fe 351 (] - STPG 38 Gas4 {16)
Graoe B - - (] - - 1] STPG 42 G3454 (18)
A 105
Carven Stesl Forgngs for
Perg Componerts AF 48N MET508 | — Fe 5108 T745 - SFVC2A GIx2 (22
A8
Seamenss C-Swsel Pos for
tagn Tarmperazre Servce
Graos A e MENY | - C14 482 - ST 38 G458 {16430
Grace B JU 4 M1 - C 18 5462 - STET 42 God 58 (16430
A1
Grey ron Casorgs by
Yavey, Fianges 3 Pos
Foncy
Cass A - - )} G 1§ 5007 {31 L] GEEOY -
Qs 8 - = &) G2 5007 3 FC 25 G533 -
At
Structral Stest for Shos
Graos A E222 A0 |- Fe 428 7070 - SM 41A G308 -
Grace 8 £203 A35-501 - Fe 42C 07 — SM 413 &2:38 -—
Sas D& E EZ8.4 A35-501 1) Fe &2° e ] SV ¢ 35105 1)
AN
Becre-Aumon (AT) —
Yroag S Poe — - 2 - - )] Sy 4 287 118
A
SecmeFumon (AT —
Weoe: Swe Ppe
Graoe 3 - - (] - - /] - - {3
Grace C - = 3 - - i — - 13
A
Lowl and
CMo Steed Sl Tupes
tr Refinary Service
Caroon Sieel c104d - (3a C 1 S482 (3d SFR Gus? ()
Graoe T1 i§D0§ - 33} 16 Mo § 5462 1R} STFA 12 QBT (34)
A 187
Saress ad Hest-Reasng
Cr-tv Siesl Plais, Shewt
vd 5o
Grace 04 280N 1809 A9 |- XSC N80 17 - SUS 364 54504 -
Graos X040 220N 1810 A36- 208 - X2C N 1811 817 - SUS 04t 54304 -
Graoe 316 26CND 1IN ABX9 |~ XSO hMot712 | a0} - SUS 316 54504 -
Graos &L Z2CND 1713 A25-208 - X2C N Mo t713 [ 8&17 - SUS 6L G304 -
Graos 121 2 8 CNT 1712 AX6-209 - X6CUNT I8 10 817 - S 321 54304 -—
Graoe 47 Z 6 ONNY 1813 ASE-209 - X 6Cr N &h18 11 017 — SUS M7 54554 —
AT
Stwreera and Heat
Cvoram Swee Pais,
Sheet 3 St
Type 405 28CA 0] A3S573 | [3%) XeC NN o7 - SUS 405 G4504 -
Tyos 10 Znrcua A3S573 | (3b) X12G 119 [ <}}] - SUS 410 G4304 -
Type 4108 26C 3 AI$-5T (R} X6C 1l 8317 - SUS 41CS Q4304
A
CSteet Sectnc-Resssance
Waoee Boser Tuoes
Graoe A i - o) - - (4] $7T3 WEH | Uy
Graon C - - )] - - )] S8 42.BH | 38 —
Ay
Searsiss Cowd Drywn
Lowl Stem Heal Exchang | TU 37C MS.215 | (3a) Cu $462 - STED G451 %)}
w ad Zoroarse Tupes

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




BP18-1-1 E)KQN
USA SPECIFICATION MATERIALS ERaE _
(\*w.a Jan. 1985 (This BP is appropriate for attachynent to Inquiry or Puchase Document) BASIC PRACTICE
TABLE 3 (Cont) 65
GERMAN BRITISH BELGIAN
ASTM STANDARD DIN DIN | Matertal 8s Bs NBN NBx ]
Type Number | Number Remarks Number | Grade Romaris Type Number | Remarks
& S
Forprgs for
General Pupose Pipng
Cass 80 R w2 17100 1.0044 Per AJO-W 1508 2140 - E 374 0 (= ]
w13 (18)
Cass 70 2 17200 1.0402 WEBL 520 (%) - - -
19 Mn § - 1.0482 WBLE10 (3b) 1563 21480 - € 521 [ <] )
20 Mn 3 - 11133 | . - - - - -
AR
Forged or Rolled Aoy
Stesl Pos Flanges, Fngs
a0 Yoy o Hoh
Tempertare Servce
Grace F 1 16 Mo 5 - 15423 1503 US40 [ - - -
Gue F 3 1204 19§ - 1.7382 WEL 400 £ 5900 | 1503 62552 - - - -
Grace F & X10613 17440 1.4008 1509 41051 “ - - -
Grace F 11 13CAMo M 17175 1.7138 WBLE20030K8) 158 621480 - - - -
Graoe F 12 13CAo &4 17175 1.7335 £20(36) 1503 620-540 - - - -
Grn F 2 10 Crvio § 10 i hakst 1.7380 WBLS10(3R) 1509 2.5 - - - -
Grace F 204 XSChisd 17440 1.4301 [ ] 1509 204801 - - - -
Grace £ J04H - - - ] 150 04881 - - - -
' fwraoe F 04 X2CnNi 189 17440 1.4308 &} 153 04811 - - - -
T werd0 - - - @ 1503 NS |- - - -
~ e F 316 X Criikdo 18 10 17440 1.6401 [< -] 1563 1681 ;1&“ - - -
Grace F JI6L X2 CrNiMo 18 10 17440 14404 ) 1509 J1es1 - - - -
Grace F 321 X10CMNTI189 17440 1.4541 =] 1503421 | 318N - - - -
Grace F 347 X10ChM189 | 17440 14550 ) ooy 1509 TS - - - -
A1
Seamiess C-Stew Boder
Tuoes for Mign Pressure
Service St 358 17178 10905 | = 2059 320 (ren e N 87
A5
[ 2= g {7, ] .y
Service =
Grace 8 & xX7G13 17440 1.4000 (12} 15067113 | = Cord RQ2a)} | = - -
Grace 87 QLCMo4 17200 17225 %) 1506621 | A Cort T QC M4 238 3¢)
UCMS 17240 1.7258 Limtad © 500°C | ~ - - - - -
Grase 8 TW 4200 4 17200 1.7225 [3ex20) 1508521 | A Cond R(20) | 42 Cr Mo 4 | 2292 Bz
Grace 8 8 XSCN1BY 17440 1.4301 [x] 150601 | B - - - -
Grace B &C X10Cip 189 17440 1.4550 [<<] 1508821 | Nb - - - -
Grace B M X§CNMo 1810 17440 1.4401 (v 5] 505845 | = - - - -
Graoe B 87 X1QCNTI 188 17440 1.4541 Qg 1506821 | Ti - - - -
Grace B 16 OCMoVSS 17280 1.7 < 1505-58% | = Orowr © - - -
8.5 4882
A
C and Aoy Steel Nuts for
8o &r High Temperatre
Servce
Grade 2M c3s - 17240 1.1181 [} 1508-182 { = Cond TX - - -

N feae 4 240“0‘ 17240 1.7258 (<] 1506240 | = Qg 4'&2 -— - -

: —ace § X701} 17440 1.4000 (<] 1506713 | ~ Cord RQ3) | ~ - -
Grace &F - - - (] - - [« - - -
[wih st
Grace 8 XSO 189 17440 1.4301 R 106801 | 8 - - -
Grace IM X § Criikio 18 10 17440 1.4401 1506848 | — - - — -

AR

Seamiess Cols Orgwn

ntermedate Aoy Steet

Heat Excranger and

Concarser Tubes
T8 1200195 - 1.7382 [x1Y] 3608 CFs &5 <] X12CGMoS | &7 3%
T 13 Co &4 17178 1.7835 ® 608 [* 2N 4] [« ] - - -
T2 10CMo 810 - 1n78 7380 |~ 3608 Crs 62 ﬁ WG M910 | 837 35

A 200

Seamiess intemeckats Aoy .

Steel Std Tudes for

Refinery Servce
TS 12CA0 195 - 1,782 [« T} 304 >3 Q03 X12CGM0S | &7 (-]
™ 1 Crio 44 1m7s 1705 || 604 &1 e - - -
T2 10 CMo 910 i2ake ] 1.7380 - 3508 & (3032 100 Mo910 | &7 33

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHMAM PARK, NJ.
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E)KQN BP18-1-1
PERMISSIBLE SUBSTITUTES FOR Page 5 of 20
_ ERSE USA SPECIFICATION MATERIALS ' =
h }§ BASIC PRACTICE (This BP is appropriate for attachment 10 Inquiry or Purchase Document) Rev. 3| Jan 1985
' TABLE 3 (Cont)
FRENCH [TALIAN JAPANESE
ASTM STANDARD AFNOR ™ ™ um s as I
Type Number | Remarks Type Number Remarks Symbol | Mumbder | Remark:
A1
C-See Forgngs for
General Pupose Pprg
Cams 60 AF 422 A3 100 | oy Fe 4108 7748 - SF VC) Gz |-
Cass 70 AF 48N Me7.508 | - Fe 8108 T8 - SF VC2U G -
écr‘:d Rofied Alloy
o
Sten Pros Flanges, Fitings
ad Vaves for High
Temoerznse Servce
Grade F 1 205 MA7-508 | - - - - SFVA Fy 6123 ~
Gam F § 216 CD 805 M87-508 | — - - Temi CM5(3) SFVAFSE 1G22 (o
Grace F 6 210C1 A58 | () - - o - - [« ]
Graoe F 11 15 SO 503 ME7.508 | - 25004 - Tern CMO(a) SSVAFIY |Gm o
Grace F 12 15 CD 408 MA7.508 | — 13C04 - ;.w SFYAF12 |G o
Gace F 2 10 CD $-10 MAT.508 | = - - o CMTCR) SVAFZS |GXB {00
Grace F 204 28 CN 1809 Ma708 | = X5C N1810 01 ) SUS 304 R |-
. Grace F J04H - - o XSO N1910 6301 SUS MM |G | =
— Grace F 3040 Z2CN 1810 ME7-508 | — X2C N8 6901 (3} SUSHL | GRH4 |-
- Grace F 310 - - o X2GNXD 6901 {3X11) SUS 65 (G |~
Grae F 318 26 CND 12.19 M58 |~ XSG N Mo 1712 | 6801 o) SUS 218 G |-
Grade F 3164 - - (] X 8801712 |0t ) SN | GRIM |-
Grace F 3160 Z20ND 17.12 Me7.508 | — X2Cr N Mo 1712 | 6901 30 SUS 8L [ G4 |-
Grace F 32 2 € ONT 1814 MAT-508 | = X6CNT N | 6901 SUS 221 624 |-
N Grace F U7 7.6 ONNb 18.14 M87-508 | — X 6 C N Nb 18 1t | 8909 ) SUS M7 G2t =
AR
) Seamioss C-Siowi Boser
i Tubes for High Pressure
. Servcs T 3 Ad9-213 | @n c 5482 n STB3S | Gxs! an
A A %3
' (‘f‘.’ Aoy Stesl Bortrg Matenials
' lor High Temperyure
Grade B 6 Zt2013 A3s57 | () X12C13 6003 Ga SUS 410 G433 o
: Grace 87 Q2004 A55% | () QCNo4 7848 (%) SNB 7 G107 |
: Grace B 7™ Qeoe A8 | RN20) | 42C Mo s 748 (3eX20) SNB 7 G107 | daxzom
Grace B 8 260N 1809 A3S559 | Oy X5C N 1810 6301 () SUS 304 G |aw
; Graoe B &C 2 6 ONNb 1810 AJS602 | CGa) X6C N N18 1T | 8001 ) SUS M7 64X cal
. Grace 8 8N 7 8 CND 1712 - Ga X5C N Mot712 | €0t () SUS 216 Gam  |oa
! Graoe 8 8T Z & CNT 18.10 A35-559 | (3b) X6CNT 1 | 600 ) SUS 3 Gy | pu
; Grace 8 18 40 COV 408 - Ga - - Tem COV XB) SNB 18 G107 | Qm
i
i AN
C and Aoy Stesl Nuts for
Bats for High Temoerature
Service .
Grade M . 1cas - B ca T84S (3¢} S «5C GA05! aa)
N~ Grace 4 ;{4802 - (e} - - Temn TS 80 | — - o
; Graos 8 [ z12¢m asse | ga x2en 500 (™) ssi0 [Gom  {ga
H Grace 6F FATY Rk] A | Qe - - o) - - a
fweth shry
Grace & Z6CN 1809 A5605 | Qaj X6CN1810 6901 > SUS 304 63 law
Grace BM 28 CND 1712 - 3a) X 8§ Cr Ni Mo 17 12 -| €901 ) SUS 316 G i da
A 19
i Sesrmiess Cokd Drawn
i intermeaate Aoy Steel
i real Excramer a0
1 Conderser Tubes
i TS 2 12CD 505 - - (3); Daimne 2¢ STBA 2§ Gus2 | a%
11 10 CD 5.05 - (a) - - ) Dumne 227 STBA 23 G362 [ 2%)
: TR 10 €D 9.10 Ba) RCNoY 10 $462 10} STBA 24 Gué2
i A 200
! Seamiess intermediate Aoy
! Slest Sul Tudes for
Refinery Sevce
15 TUZ212CD505 |{Ad9213 | (32 - - Oaimne Z34() STBA 25 GM52 gD
T TU 10 CD .05 M1 | - - - Damne 27(%) STRA 23 G362 ;nz)
1 T2 TV 12 CD $.10 M$213 | o 120 M1 $482 (3t STRA 2 Gue2 'an
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' 3P18-1-1 EXXON
Page 8 of 20 PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS ERAE
Rev. 3| Jan. 1985 (This BP 13 approoriate for sttachment to Inqury or Purchass Document) BASIC PRACTICE
.
TABLE 3 (Cont)
; GERMAN BRITISH ! BELGIAN
ASTM STANDARD DIN DIN | Materta | Bs | as | | Nex NBN
Tyoe Numpoer | Numper ¢ Remarks Number | Grecs | Remarks Tyoe Numper ' Remsrxy
A 23 ! M
Ncaal Siesl Boder Pgase .
Graoe D 10N 14 - 1.5837 WBLEX Q) 1501503 { = - 12N 14 80 l-
Graos £ = - - 13} - [— L3 - = L
A 204 : X
Mo-Sisat Putes for Scesr |
a0 Cowr Pregass Vessms ! .
Graoe A 18MoS - 1.5423 Order wth DIN 1501.240 | = ) 16Mo 5 829 | -
50048-3.1C {3a) 4 i
Graoe 8 18 M0 § - 1.5423 Oroer wih DIN | = - | (] - - -
$0048-3.1C
A 209 i
Seamsess C-Mo Stset Bower
g Swosneatw o
“w0e T 18 Mo 5 - 15423 ) - L - - -
-, e T g 16 Mo § - 1.5423 {3a) - - - - =
Searmvam Medun—Carton
Sise Bower N0
Swemessr Tupess i !
Graoe At | stass 147178 1.0405 - 2053 e | 48 837 ik
A 20
Semveens Alcr Steel Sower
30 el Exnancer Tuwoos
Graoce 7 & 1200195 - 1.7962 (3al W05 825 0 - - -
Graos T 11 13Cio &d 17178 1.7335 [tLe>] 3506 &1 {30} - - -
Graoe 7 12 13Cvo &4 17175 1.7335 32 3508 620 x - - -
Geoe T 2 10 Cro 9 10 171758 1.7380 V4] 3606 62 XY - - -
™ X X8CM189 17440 1.4C1 130) 33608 04828 {20) - - -
TP W4l X2CN 189 17440 1.4308 [:]] 06 04522 [k Y} - - -
TP 310 X12CMN 2N -— 1.4845 WBLATH(D) - - @ - - Ll
TP 118 X & Crivivio 18 10 17440 1.4401 () 608 N8SN (3 - - -—
™ NS X 2 Criwido 18 10 17440 1.4404 (30) 3608 1859 (X} - - -
TP 32t X10CHNTI185 17440 1.4541 () 3608 gL (30 - - -
TP M7 | X 10 CAuND 188 17440 1.4850 13 3606 HuTS T ) - - -
A 24
SecTe Remtancs vhenond
reat Excranger 2@
e $137-2 1628 1.0008 {2) ERW Oniv ERWX - 223} 828 } g
A
C-Stael Casrcs Suase
for Fusion Yrearg o ragn
Temperzre Service
WCA GSC 25 17245 10819 | — 1504-181 | 430 - - - -~
| wes - - - el 1504-161 | 48C - - - -
\ @ Casrs
N~ Prenauy Lornng Pars
Suase o -
Teroenatre Sarvce
wC ! GS-2 Mo 4 17245 1.5419 - 1504-240 | — - - - -
vwlg ] G5 1700 8 8 17245 1.7357 - 1504821 | - - - - -
[] - - - - - - — - - -
o GS-12CMo 19 8 - 1.7083 W5L.595(3b) 1504625 | =~ - - - -
€12 G-X-12 CMo 10 1 - 7388 WEL-595(30) 1504629 | = - - - -
CA ¢ - - - 3 1534713 | -~ - - -
A DM
wrought Fﬂ&:ﬂ Aoy
P TGSt MooerTie
mmuc Temoeryzres
Graoe w8 S1458 17178 1.0405 - 1563 2148 @ - - -
Grace wPC - - - ] 1533 221519 (281 - - -
Graoe 4™ 16 Mo § - 1.423 (3 153 WS (29 - - -
Grace woS§ 12CM0 198 -— 1.7362 Ja) 1503 625329 (36) - - ~—
Grace WP 13 Crvo 44 17178 1.733§ & 150 £21450 (281 - - -
Grace ‘W12 13 Cro &4 1N75 1.7335 - 1503 620442 2% - - -
Graoe wP2 16 Cdo 3 10 17175 1.738%0 P 1503 £224% (2%) - - -
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EX(ON | BP18-1-1
; PERMISSIBLE SUBSTITUTES FOR | Page 7 of 20

ERAE " USA SPECIFICATION MATERIALS r :

BASIC PRACTICE : (This BP s aporoonate for attachment 1o tnoury or Purcnase Document laev. 3 Jan. 1885

TABLE 3 (Cont}

- FRENCH . TAUAN : JAPANESE
ASTM STANDARD AFNOR ©ONF ; UNI - UNE j s Js
! Tyoe i Number | Remarks | Type ! Numoer ' Remarks ! Symdoi  Numper i Remarxs
A 223 . i . ‘ - l
Naxa Siem Sowr Pales ! : . .
orase D '35\ fasxs |- Foe £ 285 N V0 LR V. B ANE 5T -
Grace £ - - 2 |- -~ - Se NGy P33T -
A 24 . : :
Mo-Siew Paies or Boar 3 i : H : l
AC CTwr Presaure vessers | . . ; :
Grace ¢ - j - - 18 Mo £ « 5863 - S8 asM VG -
Graoe E | 18 MD 405 A806 | = 16 Mo 5 f- | ca ssou e -
A 29 ; ! ' | i
Ssarmmess MG Steer Sonar ! . i h
A% Suoemaai TLoes ! ! : ' ) i
Slawe T | '8 ™MD 4CS V- 3 16 M S ! 5482 (N S$T2A 12 ! 33452 1 (N2
S~ 3 it |- 13: - -— 1) | §754 12 33480 3Cuge
A 210 . ] ]
Searwess Meokm—Cmon | ' i ! l
Siom iover ax . ! . i )
Swoemesiw Tuoes : ' l ! . : ;
208 A {ReS Y YLy | 43213 L] kes] 1 C 18 | 5482 1 $3 4 3345 | 3lusie
A 23 : . i 0
Saamess Ancv Stew Bouw ; I : ! : i
! ' i :
PTL 712005805 I A3 1 QaN3D |- - { Dasmane 234:30) STIA 26 Gle82 3ouze
] U 13 CO 508 l - (3432 - |- | Damne 227120 STEA D 153482 32z
- - - - V- | - A 22 | G382 13Xuzn
L2910 " - 1 132%32) 123 Mo 90 - S4E2 i Camne 23535} STSA e ) 332 el T
- 5CN 89 | A4g.218 (1] X8 Cr N8 10 1 E30d R4 SUS 3C4TT | G383 (A0 24)
2N 188 1 A2'8 [ 33l X2U NN | 44 12z SUS 34LTS ! G8Y (30vz8
- D 4] X20N252% P £3Cs fageien SUS 310872 ¢ G328 13054
L28CND 12 i A43-218 i3] X ECrNoMo 17 12 " & P 13s Sl NETE Gleds 135004
22 OND s VAR08 g X2l N MoIT 2 &4 ik SUS 31607 ¢ G348l 120haae
- 5 ONT 181 45218 31 XSG MT 181 (% i {3 FOUS INTE - 33 [l s
- S 3 ONND 183 v A28 ) 12n) DX 8L Np 1B x4 Lagn SuS 3TE  C Ge8d 3 es
A v ] : ] !
Eoc: Sensance Aeced ! i : .
82! SxTanga s . i i | $73 238~ . Glagt |2
Concorser T.nes ) P AAS-2¢5 - - - [ €72 8.8~ 3330 .
A ; i i
SEee Castncy Suiame i ; i
o FS0r tESY 'Y REn ; : : :
Teroeratse Sorace | : H {
ATA VA P A32088 | - - - ! Tem T3C05) HE o U 158151 § -
a7z Caiu 1A32088 Vo = - [ Tem TECIN IS A L AR
Al ]
Aoy S la3TnCs Y . ; ! :
e Lranng Faty i i
Suat x —gn ! :
TemIA Bl Sence |
AT [Beliw- 20 AJ2088 | - - - Tom T3W:20) SCAM 1 P 38181 ;-
AT S 118 T35 05 A32L85 | - - - Yoy GOMi3E) ol LRI T YR B
AZ§ 1650310 A32L55 |- - - 3 - - 1o
o i 255D 5 05M AJ2085 | - - R 1 Ters 3CM 530} steq et 1Ggsist =
22 P - (] - - } Tom GCM 2 - i - 13
At '8N A25.579 2a - -— B 3 - - tin
A 334 : . i .
heoen 5ooane Aoy c ! ¢ z
Fovr T s e Mocenss : :
A Saviles Tamoeratses i i ]
7836 AF3 Hae' i + 2 of Ad3-213 {3R) - - (3% &PT &2 1 G3456 {3
ace w5 - - i3) C i 5482 3ty STFT 4y ' G34%  'itn
Srane WP - - [&]) 16 Mo § | 5482 (3% STPA 12 I GMEB |(Cn
Sae w8 § FTo212CD5805 [ Aaa3213 | (30 - - [x]} STPA 2 | Gag8 | (3,
Jace AP 1 VU8 L DSOS 9213 | oo 14 Cr M9 ) I cag2 (3brd) STPA QG338 |l
Srase APt i 6CDsLs | A3213 136 14 Cr Mo 3 | 54£2 3%y STPA 2 1 G342 1Zn
Grae AP 22 i TJ 0 CD 310 | Ad§-213 (kL)) 125 Mo 3 10 ! Ba£2 3% STPA U | G458 i
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[ BP18-1-1 EXON
t—/ Page 8 of 20 PERMISSIBLE SUBSTITUTES FOR _
: USA SPECIFICATION MATERIALS ERAE
Rev. 3| Jan 1985 (This BP is approgriate for attachment 16 Inquiry or Purchase Document) BASIC PRACTICE G
R
TABLE 3 (Cont)
GERMAN BAMSK BELGIAN
ASTM STANDARD OIN DIN | Msteciad Bs Bs NBN NBN
Type Numnber | Numnber Remarks Number | Grede | Remaerks Type Number | Remarks
:-zl:ﬂ-lq G ad OGN
Siael Pats and Shest ke )
Prosuse Vessens -
Type 204 X§CMN109 17440 1.0 R} 1501 04518 - XENCr1810 | AZ3400 | ()
Tyoe 304( X2CN 189 17440 14908 | @) 1501 14512 |- XINC1810 | AZ403 | )
Type 218 X 5 Cddo 18 10 17440 1.4401 ®) 1501 216518 -— - - pi
Type J18L X 2Cao 18 10 17440 1.4404 [~} 1501 16812 - - - -
Type 317 - - - o - - (] - - -
Type 31 - - - (<)} - - (< ] - - -
Type 22t X10CNTi 188 17440 1.4541 (< ] 1501 21812 - Xﬁﬂ.ao A4 | )
181
Type 347 X100 188 17440 1.4550 (=] 1501 MUTS17 - - -— -
Type 405 XTCGA13 17440 1.4002 ») 1501 408517 - - - -
Tyoe 410 X10Cr13 17448 14008 | (®) - - - - - -
Type 4105 X7C13 17440 14000 | () 101113 | = - - - -
Typs X X8Cr17 1740 1ra0t8 | o) - - - - - -
A 282
'}_ ‘veied 30 Searmsess Ppe
: : - - - - - [«)) - - -
AN
. g Cr Steel
Ciad Piia, Shewt g Ste s,
Type 405 X7CGN 12 17440 1.4002 () 370 1 [« -] - - -
Typs 4105 X716 13 17400 114000 | B8 - - =) - - -
Aosd
W N
g‘: Cad Pigia, ad
Type 0¢ XSCHN18% 17440 18301 [ -] 0 2 (< ] - - -
Type 204 X2Cm 189 17440 14308 | o) N0 7 o) - - - .
Type 216 XSCARO1810 {17400 | 1440t | OB) no | o - (
Type 318, X 2 Ciiddo 1810 17440 1.4404 ) 340 ('] o) -
Tyoe 217 - - - =] - - [~ ] -
. Type 317U - — - & - - <] -
: Type 32 X10CANTI189 17440 1.4541 [= -] N0 3 ) - - -
Tvpe 347 X10CARM 189 | 17440 | 1. b 3740 4 eS| - - -
A NS
Ni and Ni Base Aoy Clad
Sisel Pate
70/30 N-Cu NCyXFe 17743 26880 Ncorros, - -— Colclad - - -
o Shverni3b} Monev'J)
C-Stael Forgngs for
Pressue Vesson
Cass 1 G2 17200 11151 [=< ] 1503 N 40 ({1} - - -
}t/ T Gass 4 2 17200 11151 e o) 1503 21490 i) - - —_
’ ; ] i
g « —afMitsy 2 Welded {
; T«a'? kr Genersl Servce .
t Yoo 405 XTGA 1740 1400 | oo - - o - - -
' Type 410 X19¢r13 17640 {14008 | OB - - 1@ - - -
! AN
: Sewmiass and Weided
4 Austorwoc Starvess Steel
: T fr Ganersl Servca
y YPe 04 X5CAN 189 17440 1000 | @ - - o - - -
| Type 2040 X20MN 189 17440 1008 | () - - o - - -
Typa 218 X 5 Conidi 18 10 17440 1.4401 [~ -] - - a XeCN " -
. Mo 17.12.2
Tyoe 216, X2CHids 1810 | 17440 1406 | (D - - o - - -
Type 217 - - - o - - ] - - -
Type 321 X10CNTI 189 17440 1.4541 [~ -] - - [~ ] X#C;M " -
- 11810
i Troe W7 XI10CAND 189 | 17440 14550 (< ) - - ()] X 's‘ cr‘no 11 -
181 ] .
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EXON

ERAE
BASIC PRACTICE

PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS

(Trus B8P is aooroonate for attacnmert to Inoury o Purchase Document)

BP18-1-1

Page 8 of 27

iFev. 3¢ Jan 1985

TABLE 3 (Cont)

FRENCH ] TTALIAN JAPANESE |
ASTM STANDARD AFNOR ' NF i UNI UNl | Js Jis i
Tyoe | Number | Remarks | Tyoe Number -Remarxy Svmbol : Numoer : Remarxs '

A4 ! i : :

roal~esse O 0 UM ! H ; ;

Stea P28 a0 Sneet ' . :

Freasre vessers ' ; R
Tvoe 334 ;e SON IS FASES - X 850N 810 | 8317 1 (3br i SUS 3« i b
Tvpe 3340 EECROEE LTS R . X2 Mt 1Y | 8317 | Gos I SUS 040 .
“vog 13 NN = tollbR s TABYS 1w X5 Nty 1702 16300 T I 8.8 38 -
Tvoe 36 PIIONDIY] | ASS-2S ' - I X208 N M7 12 6300 i Qo 808 &L -
Tve 37 - | - ‘- - S ] o 5LS B -
Tvoe 37U P220ND 9 1A - - - (k] i SUS 1T -
Tyoe 32° T2 EONT !AJ&ZQQ :-— X8 N Tt !6900 {301 I §uS 22t i -

’ i : t
Tvoe 3° T jamxe ! X &0 NiNb 81T | 6300 ' CSUS T 1 Gass: -
Tvoe 85 : | AISET] - X8 o a5 | 6800 1 03es TR - S e v WL E—
Tyoe 400 N [ AZSE . (2 X2C 13 } 6500 | e 1508 €13 1 G382 -
Tyoe 428 N i ASS5TY 1l X863 1 630G j <o - 8.8 438 | -
Ty a0 : VARSI Ty Txag i an? | 3e (&S &% -

An i i i i

~oosd aC Seamesy Sog | i ¢ i :

™ - = 3 - { - ' - - iy

‘ FJJ ; 1 . .

Corromont psson ! i ! '

Cac Pan. Sheet ¢ H ; : :
Ko X% | ASS5T2 | X8 N1 817 I Cocac 13 Cr7AN2) ! SUS 4% 1 GIA V-
T 4 VASSETS 10y 1 X634l 8317 | Cocac 12038 FSUS 4008 380 -

A s : : : ;

Corvsons ! ! . ' i

Sipm Ta¢ P2 SR e : ! i i

Ered . i . . :
Tyoe 134 T8N AN AS5T3 dn X 5Cr N 18l 8017 | Cozaz *8/B13) § SUS 204 ) B36 i -
Type 24 cIaoN | ASSET3 | (3 X200kttt 8347 ! Cc-c_.aa 18.8 1808 34l B3 i -
Tre 3 TECN T D AISET XSO N M Tz (8317 | Cos-BBrIm SUS I 13301 1=
Te Uil SiOND T | ASSETT S fSm X2 Niw 1Tz a3y | Coeae 18/822 SJ8 B iGN -

i ‘ p e :
vy 3T - |- P - - - - TEUS nT 1 53521 -
Tre BTo T 2OND s | AT S - a7 : Contian 18710/3 PSS 3T 13 -
: R ] !
T It SEINT 80 i ASSETI T3h) (XSS NTI g 1317 i Cocan 88 THAn  SUS 22t i 5I5%¢ -
T e T 5 ONAy tB et L3587 i 3n U X & Cr %Ay <8t @ 4317 ! Coeigo 1B/B NG ELS 347 Mokt -
1 A28 , : : i :

Noae v zase Ay G i ' l |

Saw P2 I H .
72030 Nl - |- 13 - - i Cocad Moneilty - — - i3

Y- : : B

SSise Forzns tor : ; :

eLss vessed { H
sase - - I - - ] eve 1612 -
Sass s - - i} - - 1.2, B2l 3ut2 -

A 75¢ . 1 v

Seampss 1 Aecer : H

Farme Sress Siem ;

Tuowrg tx Geneu Sece ' ' .
Tvoe L5 - - - - - - D - - B
e - 1 i) - - - TSUS 4i0TE 53463~

A %) ; ‘ . .

Seamesy 2! hpoes } ! !

Acsevk Saress Sled ! .

Lo i Generar Sevce ! :
Tioe T4 ToZS5CNBY A0 e X5 N8 9D £904 130) 1 SUS 4T3 ! G328 T =
Trme 2AL ol 2THADS T AR - X2C Nl 6304 (k] i SUS JMLTE | 33483 P -
Trow 316 "o 2§ CND 1Tt | A3-23D | - X5 Crdowo t7 12 | 690« (3t T5US 21673 i GJe&d . =
Tvoe 3150 TS 2 20OND 17412 | AR00 - X20 N Mo 172 | 6904 ) ! SUS 1ELT8 ( G3453 -
Tvos 317 - - - - - - SUS I3 G483 -
Troe 32 TUZEONT 1810 | A2X | - XECNTI B 1 6904 (i) SUS J1TB 1 G485 ' =

i ' !
Troe W - - - XEC NA 1B | 6304 (30 lswssmi {Gw T -
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BP18-1-1 EXON .
Page 10 of 20 PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS ERAE
(\_, Qev. 3| Jan. 1985 (This BP s aopropriste for attachment to inquiry or Purchase Document) BASIC PRACTICE =
’ TABLE 3 (Cont) C
GERMAN BRITISH BELGIAN
ASTM STANDARD DIN om | Metertal [T .S NBN NBN
Troe Mander | Number Remarks Number | Greds | Remerks Type Number | Remaerks
A
Seaniom Augarvic &r-M
Steel Su8 Tubes for
Servce
304 XSC6189 174480 1.4301 (3} 305 04518 - - -
TP 044 XECN 181 - 1.4648 WL 840030} €105 04859 - - - -
™ e X5 Cnido 18 10 17440 1.4401 ®) 005 316518 -~ X&Q;‘u n1
17.4
P an X10CNTI 189 174480 1.4541 ) 2005 1321518 - X:C‘No m -
1109
™ M7 XSCAND 18 10 17440 1.45% ) 305 TSI - X':G'No m -
. 0
TP 2™ X3CAND 1813 | — 14981 | WBLATO(R) 205 aursse | — = - =
. AR
| R S B2 e
; omstrg
Shapme
Type 204 XSCMN189 17440 1490 ) 150180t | B - - -
. Type 104, X2CMN 189 17440 1.4308 (D) 1501801 [ C - - -_
; Type 210 X12CMN 221 - 14845 | @0 - - o - -
4
N Type 3t4 X 5§ Criiddo 1810 17440 1.4401 [= 1} 1501845 | B - - - -
— ;w- g:% X2CMeho 1810 | 17440 1.4404 %p - - - - - -
] Thoe 221 XI0CNTII09 [ 1740 {14541 | @) 1501421 | - - - -
; Typs M7 XI10CANND 18 9 17440 1.45 | {3®) 1501-821 | N - - - -
' A
’ Low ad Intermedists
N Ternide Strarngth C-Siee
. Piates of Strucare Quaity
: Grace C Ust 372 17100 10008 |- o0 408 - AEZISA A0 | -
M { Grace D St144d 1N 1.0044 - 4360 43A o AE2SZA A21-101 -
. A DS
: W&m C-Siet
: Platse for Pressuse Vessels .
i Gades A 3 B Hl N 1.0348 - 1501-159 | 380 - 872 830 &
: Grace C v} N5 1.0425 - 1501-151 | 400 - EQ-2 630 @
: A
3 N Moy Casangs
General Agpkcanon
Graoe MF GXOCMNS 29 17485 1.482¢ 3a) - -— <] - -— -
. Grace HH G-X 36 CMNSi 25 12 | 17485 14837 | () - - = - - -
. Grace WK GXOCMNS 2520 | 17485 14848 | {32) - - e - - -
: Grade HP GXOCMS 3528 | 17465 1.4857 - - a - - -
i A
? CHin5i Stesl Pigtes for
: Amm Vessely WSt 285 ne 1.0588 - - - -] DL £9 -
! Mo and Mn-Mo-N Steel
: Axtes for Pressre Vesses
Graoe B - - - (vl - - [<)] - - -
~ 7
(ow C-Steel Threscied
Sarcdard Fasieners .
Grace B 5§05 50.1) . 1 - - - - <) - - -
A 312
1 Seermiess and Wexind
:;wnc Stariess Swel
™ X4 XSCN 109 17440 1.4301 (<] 008 24518 - - - -
TP 044 - - - [«1] 005 304559 - - - -
TT: ?;L X2CMN 189 17440 1.4308 g) 05 304514 - - - -
1 - - -— - - - - -— -
TP 318 X5 Criido 18 10 17440 1.4401 (< -] 305 18518 - - - .
TP N6 - - - ) 805 318589 - - - -
7N X200 18 10 17440 1.4404 g) 305 654 - - - -
L& 4] X10CNT189 17440 1.4541 ) 605 nsie - - - -
TP W7 XS CAed 189 - 14543 (e 605 ursis - - - -
TP MM - - - [«)) - - - - - -

&
29

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, NJ.

e r——_— g o et T St v e ey e SRy R, ST TTR S YCAATT MR ST T - o A P TTTEA Ne T ma mer— m — T TG — e v~ men—
M NS - - 5 . . N . B A T ey Y 2
. o . . .
- L - - el - ~
- L



- ———

P ST

e B a e Ut e A o —

AT ¢l et e a4 o

| ——b——— e 8 e

EXXON

BP18-1-1

PERMISSIBLE SUBSTITUTES FOR Page 11 of 20
ERAE USA SPECIFICATION MATERIALS =
BASIC PRACTICE (This BP is appropriste for attachment to inquiry or Purchase Dogument) Rev. 3| Jan. 1985
TABLE 3 (Cont)
FRENCH TTALIAN JAPANESE
ASTM STANDARD AFNOR NE Ui [T Js as
Type Number | Remarks Type Numder Remarks Symbol | Number | Remarks
AT
Seamiens Ausientc O
Stowt Susl\:: for
W04 Z6CN 1308 S5 o) X5 N0 004 Oalmane §13(0) SUS XTF | Glag7? -
TP 304M Z 6 CN 1910 M4 | = X§CGN1910 [ ) SUS 204HTF | G3463 -
TP 218 Z 6 CND 1711 A5 | ) XSC N Mo1712 | 6904 (] SUS J16TF | G487 -
™ 32 Z 6 ONT 1810 AS573 | oo XeCGNTIN |0l ®) SUS I1TF | G3487 -
™MW Z 6 CNND 1811 AS-5T3 [ ] XeT NN 1B 8904 Dalmine 991030} SUS UTTF | G483 —
TP 34 - - 3 X8 C N Nb 1811 | 8504 3 SUS MTHTF + G483 -
e
Remsay Sl S
325U and
Shapes
Type 304 Z8CN189 ASSTd | - XSG N0 (4] - SUS X4 G403 -~
Type 2040 Z 20N 1810 A35-574 - X2 NN 01 - SUS 3044 G403 -
Typs 310 - - o A2UNN D 601 - - - o
Type 310S - - =] XeOUNBS X [ -— SUS 3108 G4303 -
Type 318 2 6 OND 171 AlS-574 - X5C N1713 6901 - SUS e 64303 -
Type 16 Z 2 COND 17413 A3S-574 - X2C N Mo 17 12 | 601 - SUS 316 GO3 -—
Type NITL Z 2 CND 191§ AXS-574 - X2C N Mo 1818 | &an - SUS 117 G433 -
Type 321 2 6 ONT 1810 A35-574 - XeUNT 1818 [ ] - SUS 32t G433 -
Type W7 ZOCNND 1810 [ A385T4 | — X8C NN to 11 | 8901 - SUS W7 G603 | =
A3
ww C-Sieai
Paies of Strucural Quaity
Grade C € 242 A35-501 -— Fe 78 N - §S ¢t G310t -
Grace D €282 A3S501 | = Fe 428 070 - $S 41 g0y | —
as
Low nd Intermeciate
Torsis Strength C-Stael
Paies for Pressure Vessals
Graces A& B A 37CP A6205 |~ Fe 260-1XW 5068 - - - [ ]
Grade C A 82LP AW205 | — _Fo 200.1XW 5869 - B 428 631103 -
A 297
Feat-Ressan Fols, and
FeCr4 Aoy Castrgs kr
Gereral Appicanon
Grace HF - - & - - 3 SCH 12 G512 -
Grace HM - - [<)] - - ()] L' Rk G122 -
Grace MK - - <} - - ] o 2 G512 -
Graoe HP - - w il - - B SCH 24 65122 -
A2
CMnS Stesl Plates for
Pressury Vessaly A 52LP ANX5 |~ Fe 510-1KG 5868 14 SPV 36 G3118 (5
A 307
Nn-ho and Medo-N Stewt
Pigies for Preswue Vesseny
Grade A - - <] - - (/] S8V 14 G319 -
Grace B 18 MD 4.05 AB208 | — - - )] Sav g Gang -
A N7
Low C-Steel Thresded
Stancary Fastenery
Grce B - - o] - - ) $S 4 (3101 < - I
A N2 .
Seamiess and Welded
::unc Starvess Stesl
TP 204 TUZEON 1910 | M2 - X5CGN1810 8504 ) SUS XXTP | G459 08
TP 04H TUZECN 1810 | M4 | — X80 N 1910 6504 [ ] SUS J04HTP | G459 1)
TP 04 TVZI2N1B1E [ M0 | = X2CGNWN 504 ) SUS JOLTP | G459 (e
TP 310 - - - XRCOUNXSX 904 {3dK11) SUS J0STP | G458 n|
P 18 26 OND 1700 A3S-57 ®) XS Cr N Mo1?12 169504 ) SUS NETP | GMS) ne
TP 316H TU Z 8 CND 1742 | AMS-20 - X8C NNp1712 6304 [ J] SUS NEHTP | GMSY a8
™ Hs TUZ2CND 17412 | MO0 - X2C N Mo 1712 ] 6504 Daimne 94130} SUS MIRLTP | G4 {16)
™ 21 Z 6 ONT 111 M0 -— XEC N TIS 1Y 804 [x ] SUS XN TP | GIS§ ne
TP M7 2 8 ONND 1811 A3S573 ) XSG NNIB1Y 504 {3v) SUS UTTP | G4 ne
TP U -— - - X6GNN B 69504 () SUS UTHTP | GMS9 08

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, NJ.
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BP18-1-1 E’KON
Page 12 of 20 PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS ERat
Rev. 3| Jan 1985 (This BP is approprigts for attachment to Inquiry or Purchase Document) BASIC PRACTICE
TABLE 3 (Cont) C‘,
GERMAN BRITISH BELGLAN
ASTM STANDARD DIN DIN | Materisl 2s (T3 NBN NEN
Type Number | Number Remarks Number | Grade | Remarks Type Number | Remarka
A X0
Aoy Sisel Boiting Uswrel
for Low Terpermre
Servcy
t) QCMo4 17200 1. 7228 gﬂ 1508821 | ACond T g) -
<] - - - - - - - -
Ba XSCAi189 17440 1.on ) 1508801 [ B 3 -
A 325
Strength Ses Bofs
?Shnn Ses Jars
Type 1 ¥ 1654 11172 (3o - - (] - - -
Type 2 1654 1.5508 {3¢} - - (o] - - -
AR
Seamient ¥ Weosd Ppe
for Low-Temoersiry
Servcy
Grade 1 TSN - 1.0437 WBL A0 - - g - - -
Grace 3 10N 14 - 15837 WBL-830(3) 3803 )f_?égs T. 2 - - -
1
Grade § TT SUasN - 1.0458 WBLL80(RY 303 TTSS‘OW CAT. 2 - - -
Grade 3 XeNY - 15082 WBLE30(3} s TTS?: CAT. 2 - - -
1
M
Jiess N Walond C-
and Aoy Stesl Tuoes for f
Low-Tempenaase Sevce '
Grace 1 TTR4N - 1.0437 WBLE0() - - - - - -
Graoe 3 WN 14 - 15837 WBL530(30) k] mT CAT. 2 - - -
LT100
Grace § TTSUASN - 10458 WEBL830(D) k<] Pfrs;ow CAT. 2 - - -
Grace 8 XENi @ - 15662 WBL880R) 003 HFSSX0 CAT. 2 - - -
L7198 1
A3 .
Stest Pos for Hn -
Temperzire Servce
P 1Buos - 7 I T - - () - - -
P 12CA0 198 -— 1.7 WBL-550(30) 304 HFS824 CAT. 2 -~ - -
P9 - - - (<] - r;sosa- CAT. 2 - - -
P11 13 Cido 44 17178 1.7338 ] W04 HFSE21 CAT. 2 - -
P12 13 Crdio 44 17175 1L7X8 - 804 mw CAT. 2 - - -
P2 10CAM0 9 10 1178 1.7380 - 004 HFSA22 CAT. 2 — - -
A 180
Forged or Roded C- ard
Aﬁgqi‘.:m Vaves by Low
Terperatre Sevcs
Grace LF 1 T4 - 1.0437 WBL 8300} 1503 2140 - - - -
Grace \F 2 T SENSs 17102 1.0508 [<Z] 1640 WwPLO - - - -
i 150 21480 - - - -
arade LF 3 1DN 14 - 15877 WBL 8300} 1840 wWRLJ - - - -
. . 150 503490 -— - - -
E«:ﬁm Stest Castrep for
toat
High Temperzase Servce
CFe GX8CMNI89 17445 1.6308 (a) 1504304 | C1§ - - - -
CF oM G-X 8 Criohio 1810 | 17445 1.4408 (<] 1504318 | C18 - - - -
X 20 GXISCMNSI2520 | - 1.4849 WBL- 50503} 1504310 | Ca0 - - - -
HK &0 GXOCARS 2520 | 17448 1.4848 3a) - - o - - -
A 382
Fermic Stesl for
Low r«wms-u .
Grce LB GO 1118 | = WBLS85(30) 1504181 | 480 m - - -
Grace LO2 - - - (=) - - ()] - - -
__ Grace LO3 GS-10N 14 1.5628 - WEBL85() 1504503 [ L% {1 - -~ -
A 39
Ning Par Cart Nkat Siesl
Plata, Doutie Normaized
and Tempered, &r Preassy
Vessaty XeN 3 - 15662 | wBL.6a3c) - - (=] - - -
’ 3
¢
EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, N.J
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‘ EXON BP18-1-1
: PERMISSIBLE SUBSTITUTES FOR Page 13 of 2
ERAE USA SPECIFICATION MATERIALS [ =
L t, BASIC PRACTICE (This BP is appropriate for attachment to Inquiry or Purchase Document) Rev. 3| Jan 1585
.F B
TABLE 3 (Cont)
FRENCH (TALIAN JAPANESE
ASTM STANOARD AFNOR NP ™ N Js s ]
Type Number | Remarks Type Number _ Remarks Symbol | Number | Rewarcs
A 2%
Aoy Slael Bortrg Metenal
ir Low Temperatse
Servce
L7 1R AS559 | O 42 CrMod TS {3 SCM 440 G4105 =
L3 4 NCD T - (<] ONCG M7 045 11} SNCM 439 GHIR Qu
88 26 CN 189 | A35559  | O X 8 Cr Ni-18 10 8901 SUS 304 | G¢303 [« I
A 32
Strength Siesl Bos
?SVMSWM
Tye 1 - - ) - - e SC Guwst |am
Type 2 - - - - = - - - -
A
Seariess ¥ Weided Ppe
el
Grace 1 TV Q8T ALS-230 - C15 549 (6} Seamiess Onty | STPL 39 G480 (R
Grace 1 TUISN 14 ME-20 [« -] 18N 14 549 Searriess Oniy STAL & G3480 (A
Graoe 8 TV 42 BT MED0 |- cCX L] Searriess Onty - - (=]
(\’ Gace 8 TVZUND M0 | ® X128 0 54 Seamiess Ory s |G {pe
A M
Seavezs ax Weidied C- f
ang Adoy Stest Tudes for
Low-Terpenatoy Servce
Graoe ! TV 4 87 MIZX | B3 c1s 49 Seamiess Oy [ STBL 3 G3484 -
. Grae 3 TUIEN W M-20 29 18N 14 5549 Ordy STBL ¢ G484 -
: Grace & TUA4ST MI20 | 29 ¢ 5549 Searniess Only - - -}
. o Grace 8 TUZUNS Mo 1§ RXND 549 Searniess Oriy STBL70 [GMM (-
S
. e k=Y
4 Seermsess Femc Aoy
! Stow Poe lor Fgh
H Temperstre
} [ TU1SD] M2 - 18 Mo § g2 - STPA 12 G458 neé
: PS TV Z 12 CO 505 M§-213 -— - : - Daimne 234(3b) STPA 25 G3458 (8]
! P9 TVZ10CY MS-213 - -— - - STPA 28 G3458 ne
. P11t TV 10 CD 508 MS213 | - - Camne 227(3b) STPA D G458 [\
: P12 - - a 14 C Mo 3 @ STPAZ [GM& (@
P2 TU 10 CD .10 AS213 | - 12.Cr Mo 9 10 5482 . STPA 24 G3458 e
A IS0
i Forped or Rodec C- and
! Aoy Steel Fanges, Forged
Frongs, and Vaves i Low
Tompenadrs Servicy
Graoe LF 1 I AF QN Mo7.508 | — Fe a0 D TI48 ) SFL 1 (63205 -
"\" Graoe LF 2 i | AF 48 ME7-508 | (1) Fe 5100 746 (3ax1¢) SFL 2 (63205 -
i Grace LF 3 VAN 14 ue.s00 | 1) - - - s 3 G205 |-
i A 381
H Ausisrec Steel Casongs for {
1 Hgh Temoeraure Servce .
N CFe ZeON 21 AI5-578 (< -] X6CGN W10 - Ton G2 AU 1&(3) | SCS 13 A Gs121 -
CF W -_ - (<] XEC NMo1712 | = Torrs G8 AU 18(30) | SCS 14 A G512t -
! [> 8] Z120NS 520 S5 { () - - @ SCS 18 G5121 (< ]
HK_ 40 - - [«] - - 3 SoH 2 G2 -
| Ly
e Steel
Low Terpenyire Sevcs -
Grace (B FB-M 32052 |~ - - Tern THO(3) SCAL ¢ GS182 -
Graoe L2 - - - - -— - SCAL G5152 -
Grace LC3 - - - 4] - Torn GN 3(3b) SCPL N G5152 -
) A 383
Nre Par Cart Nickel Steed
Pate, Dode Normakred
ardd Terpersd, for Pressure
Vessaly 9 N490 A36-208 - Fo € 430 N 36 EJ 129 18X12) - - [« ]

(;S:J
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BP18-1-1 EXON
Page 14 of 20 PERMISSIBLE SUBSTITUTES FOR
. USA SPECIFICATION MATERIALS Bz -
A ev.3) Jan 1085 (This BP is appropriate for sttachment 1o Inquiry or Purchase Document) BASIC PRACTICE ,
- G
TABLE 3 (Cont)
GERMAN ) BAMSH BELGIAN
ASTM STAMDARD DIN OIN | Matertal (T as NBN NBN
Type Number | Number Remarks Number | Grede | Remarks Type Number | Remarks
V A %
Bactre-Fumon
Auserrye Or-N Aloy Steel
. Poe for Hon-Tempeare
' Grade 304 XS 189 a0 | 10001 5 |os: ot | = - -
: Grade 310 X120 - 14845 | weL47omm) - - o - - -
Grade 216 X 5 Criiio 18 10 17440 1.4401 005 316528 LWHTER) | — - -
Graoe 321 X10CNTI 189 17440 14541 {BKIN 205 s LWHTDR) | — - -
Grace 47 X 10 CraND 188 17440 1.4550 17} 005 347817 (Ladfe - RE - -
A M7 -
Cr-Mo Steel Phrtes oy
Boiers and Otwr Presars
Vemsely
- Grade § Cam 1 12CM0 195 - 1.7082 WBL.£30(32) - - (] - - -
1 Cass 2 12CM0 195 - 1.7382 Qa - - (] - - -
} Cam 2 - - - o 15014821 | A ) - - -
i Grace 12 Came { 13 Crvo U 171158 1.7338 - 10148% | ZTA - 14 Cr Mo 45 [ -] -
: Cass 2 13 Crvo 44 17185 1.7%3$ Ga 1501420 | 1A - - - -
H Cam 2 - - - [} - - < 3 - ~ -
: Grae 2 Cam ! 10 Crivo 9 10 - 1.73%0 [« 10142 | A - 12CMo810 | &2 -
- Cam 2 10 Crido § 10 - 17380 | @a) 1501862 | 314 » - - -
- A I
{ Fermmic u:a- ron Pressure
‘1 Teroerstires - - - x| - - 1a - - -
: ﬁ:}: At Sasriess
{
i A4
: Carbon Steel Sheets for
: Presnse Vessen
: Grace B Hl 17158 1.0045 - 1501151 | - £€37-2 630 -
H Guu 0 Lt 17185 1.0425 - 1501-151 { 400 - EX-e 830 -
% n mc,m- ¢ al] 17955 110438 |~ 1501151 | 4% - E2-2 &0 -
3 Contriucaly Cast Femtic
t Aoy Steel Pos for High-
i Temowrzire Servce . .
: @ - - - o o - - -
i cP 12 GS-17CM0 85 17248 1.7357 (<1} - - (<] - - -
i o2~} GS18CMo810 | = \TITS | Ba a8 - - -
] A M2
l C-Steel Pigtes wil
i \roroved Transeon
1 Propertes
4 Grade 55 TTSLaN -— 1.0437 WBL 580 1501-161 | 400 - E3? 630 -
: Grace 60 - - 1501-161 | 40 - £42-2 [x] -
' 47
i 46-Fe Aoy Castngs kor
40 Temperaare Servce
Type U GXICN2612 | = 1.4831 WBL-5350) - - - - -
A FY]] B
Cormrdugadly Cast Austervic
Steat Foe for HgN
Terperatrs Servce
Grace CPF & GX8CAN 188 17445 1.4308 484 1 ("] - - -
Grace CPF BC GXTCnND 189 | 17448 1.4552 o) - - o - - -
Grace OF BM G-X & LMo 189 17445 1.4408 () 45M 3 (<) - - -
Graoe OX GXISCND | — 14840 | WBLSO5(3%) | 45U ? P - - -
A S08
Quenched and Temoersd
Yacuum Treawd C and
Aoy Sisel Fargrgs for
Pressure Vessets
Can 1 - - - (<] - - -
Cass 2 22 NaMdoCr 37 - 1.8751 WL} - - [« ] - - -
Caws ) 20 MnMoNE 55 - 1.6310 WBLS40{) - [<]] - - -

(e
&
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EXO N BP18-1-1
PERMISSIBLE SUBSTITUTES FOR Page 15 of 20
ERSE USA SPECIFICATION MATERIALS ‘ ——
BASIC PRACTICE (This BP is appropriate for sttachment 1o Inquiry or Purchase Document) Rev. 3} Jan. 1985
TABLE 3 (Cont)
FRENCH ITALIAM JAPANESE
ASTW STANDARD AFNOR NF Ut um AS Js
Type Number | Remarks Type Number Remarks Symbol | Number | Aemarks
A
EscreFusion Welded
Aaparexe Cr-N Adoy Sleel
Pos for Fag-Temperaars _
Gracs 304 Z 8 CN 1000 A38-209 (=] X8C/Ni 1810 8317 ) SUS 304 TPY | G348 -
Graoce 310 - A-209 - XRUNSD 6900 < J1h)) SUS 310S TPY] 63«88 -
Grace 16 Z8CND 1Tt AX-200 = ] X8CNNMD17122 o () SUS 18 TPY | G348 -
Graoe 30 Z 8 ONT 1810 AX6-208 ) X6LNTII8 10 8317 ) SUS 3121 TPY | Gla58 -
Grage U7 2 6 CN Nb 18.10 A%-209 ) X8C  NND 1810 8317 ) SUS34ITPY | Glug8 ! —
A7
CrMo Stem Pates for
Bodery and Cther Pressure
Yeaseis
Grace 5 Cass ! 210 CD 505 AJ8-208 | [a) - - Faicx Maicro 50(30) | SCMV 8 G109 -
Cass 2 210 CD 505 AS206 | (30 - - - - - -
Grade 11 Cass 1 - - )] - - <] SCMY 3 G4109 -
Cass 2 - - Q@ - - (] - - (s
Grade 12 Class | 15 CO 4.05 A38-208 =T} 14 Cr Mo 4 5860 ()] SCMV 2 G109 -
Cass 2 15 CD 4.05 A%-208 | — 14 Cr Mo 45 5868 H]] - - )]
Grade 21 Cass ! - - ] - - ] SCMV § G4109 -
Cass 2 - - =) - - ] - - (]
Grade 22 Class ¢ 10 CD 9.10 A38-208 Ga) 12C Mo 9 10 S38% 3] SCMV 4 G109 -
Qass ¢ 10 €0 9.10 AJ6-208 - 12C Mo 9 10 £869 - o 1]
A
Casrgs B::n
or i
Temoeratires — - 3 - - &) - -
oepd Aurann S
Wrougrt 5 Stardess
Swel Povyg Frngs - - (o)) = - - - o)
A4
Carton Stael Sheets for
Pressire Vesseq
Graoce 3 A NP A36-205 |- Fe 3403 86870 | — §8 42 G310 -
Grace C A 42LP A36-205 - Fe 373 6884-70 ® 8 @ Gno3 -
Grace O A 48CP A35-205 - Fe 420 668470 - - - (3]
A
Cartriugatly Cast Fenmac
Aoy Stee Pos for High
Terpenire Serwcs
@ - - o] - - - SCPHIICF | GS202 | —
e - - ] - - - SCPH-21CF 1 G502 -
(ol = - jul - - - 65202 -
A 442
CSteel Plafes with
meroved Transton
Properses
Graoe 85 A 31-AP A38-205 (14 Fe 366-2XG 5869 - - - [&)]
Grace &0 A 42-AP AR5 (14 Fe 410-2XG 5869 - SPV 24 G118 -
A &7 .
C-NFe Aoy for
Hgh Terpenaire C‘wswu
Type Il -~ - 3 - - - - 3
A 481
Cartriugady Cast Austeryde
Stee Poe for Hgh
Temperztre Serves .
Grace CPF 8 - - e} - - - - - o
Grace CPF 6C - - @ - - < - - 3
Grace CPF 8M - - )] - - - - - I
Grade CPX 20 - -— {31 - - — - - (3}
A 508
Quenched axd Tempersd
Vu.u; Treates C- Ig
toe Forgngs
ASoy ’
Cass 1 - . - m - - m - - m
Cass 2 - - )] - - <] - - (]
Class ) - - (2] - - [</] - - ]

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, N.L
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BP18-1-1

Page 18 of 20

i

. 3' Jan. 1885

PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS

Muvhmmrummlnﬁmammo

EXON

BASIC PRACTYCE

TABLE 3 (Cont.)

GERMAN

BRITISH

DIN
Type

Din
Number

lstortal
Number

Remarks

B
Number

[ X8
Grade

Remaris

NBN
Type

BELGIAN

Number | Remarks

s
1M
17155
17185

1501-181

1501181 |

1501-181

11

0372
0472

AStat
AS14S
A SL4S
AStE2

17138
17138
17135

17135 |

1501-24
1501-22¢

llgg

Y

€72

€472
ES2.2

0822

T

9

19Mn S

1Nnss

1.0485

B3

1501-224

-

ax.]

ePF)

838

ust3r-2

1623-2

1011258

1449

HA /20

¥

"

uStT72
USta72
UStae?

mw
10
17100

1.0008
1.0044

1449

1448

HA W20
HR 371/
HR 43/

A21-101 -—
A21101 | -
A21.101 |~

e mmmmennom—ge

TR
S1523

17100
Mo

1014
10570

'8
'&

g1

(]
ey

16231

99

98y

i
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EXON BP18-1-1
PERMISSIBLE SUBSTITUTES FOR Page 17 of 20
" ERsE USA SPECIFICATION MATERIALS l =
A\ X, BASIC PRACTICE (This BP is appropriate for attachment to inquiry or Purchase Documaent) Rev. 3| Jan. 1885
TABLE 3 (Cont)
FRENCH ITALIAN JAPANESE
ASTW STANDARD AFNOR NF UNt Nt ™ ’ s
Type Number | Remarks Type Mumber Remarks Symboi | Number | Remarks
A §18
Cardon Stesl Piates for
Pressure Vesss for
Imameass g Higher
Temosaturs
Grace 55 ANL? A5 (14 Fe 380-1KW S059 (14) - - o
Grace 80 A QLP A3-205 (14) Fe 410-1KW L] {\4) S8 @ G -
Graoe &5 A &P AXS-205 (14) Feo 480-1KW 5889 {14} S8 & G -
Grage 70 A 52LP AW-205 | (14) Fe 510 1KW 858 IOR 88 63103 -
ASu
Cardon Slaal Pates ‘or
Pressure Vesses for
Modenate anG Lower
Temperaare Serce
Graoe 55 A J7AP A5 | (14 Fe 30-2kG 5869 {14 - - fx ]
Grace &0 A 424P A5 | (14} Fs 410-2G 5568 (14} 56y @ G318 -
Grace &5 A 48-AP A6 205 {14) Fe 460-2XG 5869 (14) SGv 48 G3118 -
Grace 70 A _S2-AP X5 | (14 Fe $10-2XG 565 14) SGV 4§ g -
A 5%
Oy ron Casongs
(J A 5T7
C-MnS Sisel Paiss. Hest
Treated for Pressuse ,
Yessas
Cass 1 A 82FP A3%-205 @1 Fe 510-2¢G L (14) SPV 28N G118 -
Cass 2 - - ()] - - [ SV 450 GIns -
A 542
Steel Paisa. Quenched and
Temperse, kr Pressre
Vessas
3 Cass 4 = = @ = = 8. = = -
Bl A 15
= Nra Por Cont Nicxel Steel
Pae. Quencned and
Terpersd, for Presaure
Vessels
Tvpe | ZI8N9 A35-208 - Fe € 885 Ni 3¢ g 128 - SLINSB |G -
A 580
Crroemum-Nck sl Aoy
Casongs .
Grace 0 &0 N ()] - ()} - - k)]
Grace 60 Cr40 Ni - - @ - - ()] - - 3
Grace 50 Co-50 MLY ] - [e)] - - 3
f A 589
Hot Roled C-Sieel Sheets,
Commer=al Ouasty E 241 A%-10t | — Fo 103 6584 - C Gt -
A STD
Hollﬂolhd CSlesi Shoets
nd Stro, Stcural Quaity -
T-/ Grace X0 E 242 A35-501 - Fo M3 6584 - SS M G0 ()
Grace 36 H E 242 A5-501 )] Fe 37T 6584 - SS 4 G0 -—
Grace 40 E 262 AJS-501 03 6584 41 G101 18
A ST
Strucara Carton Steed
YP.ma of imgroved
ougnnesy .
Grace €5 - -— @ Fe € 450-XG S869 - SGV 4§ GIng -
Grave 70 £ 283 A35-501 -— Fe 510-2XG 5889 -— SGY 49 6118 -
A S04
Cast Aoy
oy
Apprcaton 3t Hgh
arperatres
Grace HK &0 - - M - - ) - - (k)
! A St
Coig Roried Carbon
Stuctra Stesl Sheet
Grace B - o - <} SPCC80 GatQ (n]
Groe C - - @ - - =] SPCC4 G4y (=]
Grace D ] - () SPCC 63141 (e

A EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, N.L
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BP18-1-1 EXON
Page 18 of 20 PERMISSIBLE SUBSTITUTES FOR
USA SPECIFICATION MATERIALS ERAE
Rev. 3| Jan. 1985 (This BP is approorists for attachment to Inquiry or Purchase Document) BASIC PRACTICE
TABLE 3 (Cont)
GERMAN BRIMSH BELGIAN
ASTM STANDARD DIN DIN | Materiad ss RS NBN NBN
Type Number | Number Remarks Numder |  Grade Remeris Type Number | Remarks
A WS
Owsiormed Edet—Steel Ban
for Concrews Reniorcernent
Graoe & - - - - &4 (7] (] - - -
Grace & 8 R4Y/0RY 8 1,043 o] o " - - -
AR
Normaized High-Strength
Low-Adoy Sthucars Steel
Grade A TSE N5 e | 10508 - - o - -
Graoe C TSE )58 17102 1.0568 - 0 00 - - - -
Grxce € TSE 4% 17102 18912 o [ =E - - -
A 648
Five Por Cort Nickel,
Heat Tregtad - - - - - — - - -
A 7%
Elect-Fuson Weided Pipe
for Afhosorere ad (Oower
Teroenatres - = - o) - - [0) - - s}
A2
BecreFuson- Weosd Proe
for Higr-Praessy Servce &
“cerre Teroertirm - - - o - - @ - - i)
(141
CStaet Bars Hot-Roded
Soecw Ouasty - - - - - e - - o)
AW
Bectne-Fumon-Welded C-
and Aoy Steel Pips for
High Temperyares - - - [u)} - - [« } - - o
A4
Coromon-Resrsare Fe-lr,
FoCr-Ni arg N-Zase Adoy
Castrge for Genersi
Aposcgon
Grace CF4 G-x§CrNi 189 17445 1.4308 Q) 150404 | C1§ - - - -
Grace CF-4M G- X8 CridMo 18 10 | 17448 1.4408 [« 1] 1504316 | C1€ - - -— -
Grace CX-20 G-X15CrNi 26 20 - 1.4840 WBL-505(3) 1504310 | CA0 - - - -
Grace CA-15 GX12C 14 17448 1.4008 (1] 1909440 | C - - -— -
Grace CABNM - - - ) 1504425 | 1Y oo - - -

r
- T e mm——m e - e, m - es
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EXO N BP18-1-1
| PERMISSIBLE SUBSTITUTES FOR Page 19 of 20
A ERAE USA SPECIFICATION MATERIALS , =
“ trf.? BASIC PRACTICE (This BP is appropriste for attachment to Inquiry or Purchase Document) Rev. 3| Jan 1885
TABLE 3 (Cont)
FRENCH ITALIAN JAPANESE
ASTM STANDARD AFNOR NF s uN as as T
Type Number | Remarks Type Number Remarks Symbol | Number | Remarxs
A 41§
Oeiormed Bie—Steel Bars
fr Concet Renkorcement
Grade & Fe E 40 3018 - 3. K. 8407 - SO 2 GIne -
Grade &0 Fe € 50 3018 I (& FeB %0 8407 SO 4 G112 ]
A
Normaized Hgh-Strengeh
Low-Alloy Strucarst Sieel
Grace A € 355 FP1 AB-201 | @21 - <] A A Gnze -
Grace C E 378 FP1 A38-201 21 - - @ SLA G2 -
Graoe € £ 420 FPL AdS-201 {21} - ] = bond =&
A 645
Five Por Cort Nickel,
Soecalv Hest Treated - - - FAEXON2 [3F- ] B - - -
ATt
Electe Fumon Weided Poe
for Atmosonenc g Lower
Temosrsrre - - o)) - - ] - - ™
A €72
Elecre Fuson-Weided Poe
Service at-
o :lodau Tompenatres - - jul - - )] - - [}
CStesl Bars Hot-Rofted
Speca Quasty - = ()] - = - - 2
A 891
Bece Fuson-Weided C-
and Alioy Stee Pps for
Hich Terperstres - - KU = - i - - ]
AT4Q
Comoson Resstat Felr,
3 Fo-ls-N ang N-Base Alloy
( ; Castngs for Genendd )
Appiicaton
Grace CF4 ZeCN19.10 - 3 LSOO N1810 6500 Ba) SCS 134 GS1n -—
Grace CF8M Z 6 CND 1711 A35-584 (1] X5C N Mo 17 12 | 6900 Gal SCS 1A G5t -
Grace CX.20 212N 5 A35-5865 (3a) X2Z2CGN2D 6900 Baxi1) SCS 18 G512 -
Grade CA-15 212C 13 A35-586 (3a) X12C 13 6900 Qa $CS 1 G521 -
Grace CASNM - - )] - - o - - )
) EXPLANATORY NOTES:
(8))} Specity impact tests per ASTM Standard.
{2) Siemens-Martin (open-hearth), basic oxygen or electric fumace only.
(3) Normally available to or will be furnished to ASTM Standard.

(3a) Specify mechanical properties, tests and inspection in accordance with ASTM Standard.
(3b) Test and inspect the product to ASTM Standard except for chemical analysis and mechanical properties of the steel.
(3¢) Specity heat treatment. test requirements and inspection in accordance with ASTM Standard.

(4) Specity tempering heat treatment per ASTM Standard.
(5) Specity type and strength required.
(6 Recognize lower minimum tensile or yield strength of substitute steel in design or specify minimum lensile and yield
strengths per ASTM Standard. i
™ Order with DIN 50 049 Inspection Certificate C and Quality Grade III
(8) Specify chromium content of 1% minimum.
9 Available in sizes up to 8 in. (200 mm) dameter.
{10) Specity hardness not 1o exceed ASTM fmits.
(11) Specily carbon content of 0.15% madmum.
(12) Specity heat treatment per ASTM Standard.
(13) Specily maxmum hardness of 78 HRB or 143 HB.
. (14) Specify silicon content of 0.15 to 0.4%.
"?} (15) Speciy silicon content of 0.35% maxdmum.

EXXON RESEARCH AND ENGINEERING COMPANY — FLORHAM PARK, NLJ.
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BP18-1-1 EXQN -
Page 20 of 20 PERMISSIBLE SUBSTITUTES FOR
=~ T USA SPECIFICATION MATERIALS ERSE _
- g .3 Jan 1985 (This BP is approoniate for attachment to Inquiry or Purchase Document) BASIC PRACTICE i C
Gk

EXPLANATORY NOTES (Cont)
(16) Pipe dimensions are different from those of USA Standards.

(1N Specify carbon content of 0.08% maximum.
{18) The temperature fmitation of 300°C (S72°F) established for this material by German regulations does not
necessanly apply for applications outside Germany.
(19) Specity ASTM A 285 or equivalent JIS steel plate except where sleel plate Standards A 36, A 570, A 611, and
) A 283, or JIS equivalents are accaptablo For all grades, specify qualification of welding procedurs and hydrostauc
i test per ASTM Standard.
(20) Specify maximum hardness of 99 HHB or 235 HB.
21 Specify sidicon content of 0.15-0.50%.
{22) Specily maximum hardness of 187 HB.
(23) Consider differences in dimensions and tolerances.
(24) Specity hardness test per supplementary requirement Z1.1 of JIS Standard.
25) Specity silicon content of 0.15 to 0.40% for plates over 1-1/2 in. (38 mm) thick.
(26) Specify mechanical properties and heat treatment per JIS G3201.-SF50.
27 Specity maximum hardness of 137 HB or 77 HRB,
L (28) Specily maximum hardness of 187 HB.
! (29) Specity maximum hardness of 90 HRB or 150 HB.
{30} Specity seamless. )
(31N Specify maximum hardness of 137 HB.
(32) Specity maximum hardness of 163 HB or 85 HRB.
H (33) Specily seamiess, cold drawn, and annealed to maximum hardness of 72 HRB.
(34) Specity maximum hardness of 150 HB.
(35) Specify cold drawn and maximum hardness of 85 HRB.
{36) Specity maximum hardness of 217 HB.
(kchp] Specity maximum hardness of 146 HB or B0 HRB.
(38) Specity maximum hardness of 143 HB or 79 HRB.

tv, ir .

Revision Memo
9/68 Crginal lssue
A 1773 Revsion 1
¢ 178 Revasion 2
i 1/85 Rev. 3

' Par. 1.1 clanfies 35008 Of COVErnge (o ferrous materiais. Tabls 2 revises tites of ASTM A 8 and A 20/A 20M (reflectng use of
atest standards). New Par, 2.4 stuguisies a00roval procedure for non-femous metenal subsitstions. Table 3 updates ASTM

[ : and permasdie U.K, Europesn, and Japaness mglenal substtitions aiso, Notes heve been rewsed accordingy.

¥ : Editortal change: Par. 4.1 and 43 have minor editonel changes.
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UNIDO / CPPRI/ TRIBENI IVA

RECOMMENDED VELOCITIES IN PIPE

Medium Preliminary Velocities (m/sec)
Water 25-3
Steam MD . 25-35
ND 18 - 25

Condensate -15-25
Air 12-20
Liquor 2-2,5
Pulp Consistency upto2 % 24-28

up to 3 % 13-1,8

upto 4 % 09-12

upto 5 % 06-0,8

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 |l
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UNIDO / CPPRI/ 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
AC3x.... kV£5%..counnenn. High voltage of the feeder for the whole mill and
supply voltage of HV-motors - if applicable
AC3x415V 25 %o Supply voltage of motors depending on existing
high voltage
d AC3x415V+5%....ccc..ue. Supply voltage of frequency converters
AC3x415V+1%.cuunnnnn. Output voltage of Uninterruptable Power Supply
system (UPS)
Frequency: ......cccovvvvmnenernn 50 cps + 0,2 Hz
N’
Final Report - Phase Il Page 32
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UNIDO / CPPRI/ TRIBENI IVA

6.4.1.4 Safety 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 415V system:................ TN-C-S system according to IEC364-3

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 LV-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.
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/
o

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 Switchgears

6.4.2.1.1 Low Voltage Distribution Switchgears and MCC's

N

e General
Designed as factory assembled metal enclosed switchgears for installation in

closed, well ventilated electrical rooms.

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 instalied 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.)
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Incoming Cubicles:

Each incomer cubicle shall essentially consist of:

-

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)

set of current transformers

voltmeter with change over-switches

ammeters, one with average value indication

kWh-integrator

suitable rated control voltage transformer 415/240 V + 2 x 2.5%

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
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Withdrawable Motor Starters:

Shall essentially consist of:

Suitable rated triple pole air circuit-breaker with manual closing
mechanism and direct acting short circuit and thermal overload trip

device

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)
fuse for control circuit

current transformer .../1 Ampere for all drives with continuous
operation, or respectively where a current measurement is necessary

for the process
interposing relays if necessary

terminal-strip with all terminals for power, control and measurement

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
set of terminals and where necessary:

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.

Final Report - Phase Il Page 37

pkreindMribenitfinalinal2DR.doc



UNIDO / CPPRI/ TRIBENI IVA

The UPS shall consist of

- rectifier

- converter

- static by-pass switch

- maintenance bypass switch (manuallybperated)

- lead-acid batteries (to be installed the battery room)

- control and monitoring devices

- AC-distribution switchgear

Technical Data:

Supply voltage: ...ccccceevvrvereens 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: ...oooveiveerreveeeeeees 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.

VDE-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.

6.4.2.4.3 Control Voltage Cable

Standard cable for indoor and outdoor installation.
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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 itéems 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-Oft 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 / 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 / or
multiloop analog and / or discrete processes.

Controller input / 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:

PID 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:

On/off control
Automatic/manua! mode control
Remote manual output
Set-point change

Start/stop pumps and motors
Acknowledge audible alarms
Select trending parameters
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- Call up alarm summaries or reports
- Access any display in the display hierarchy
- Print a display

- 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 operator.

- 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.

Final Report - Phase Il Page 47
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IMPCO-VOEST-ALPINE | ™™ Plant
—— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 13 FIBRE LINE
DIGESTER SYSTEM

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
13-LI-001

1 LEVEL INDICATOR L1001 F EXISTING
13-L1-002

1 LEVEL INDICATOR L1002 F EXISTING
13-Ti-101

b Al DCS

1 Pt100-TEMP-TRANSM TT101 F
13-Ti-102

1 Al DCS

1 Pt100-TEMP-TRANSM TT102 F
13-TI-103

1 Al DCS

1 Pt100-TEMP-TRANSM TT103 F
13-TI-104

1 Al DCS

i Pt100-TEMP-TRANSM TT104 F
13-TI-105

1 Al DCS

1 Pt100-TEMP-TRANSM TT105 F
13-TI-106

1 Al DCS

1 P1100-TEMP-TRANSM TT106 F
13-TI-107

1 Al DCS

1 Pt100-TEMP-TRANSM TT107 F
13-TI-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 PVi14 F
13-PIC-112

1 Al DCS

1 AO DCS

1 P-TRANSMITTER PT112 F

1 CTRL-SEAT-VLV PV112 F

“)CR..Contro! Room, LP...Local Panel, P...Panel, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System

Des.: Achberger Check: Heiden Drawing Number:

Date: 27.05.1997  Date: 27.05.1987

Revision: Page: 1
from 22
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IMPCO-VOEST-ALPINE | ™ Plant:
— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 13 FIBRE LINE
DIGESTER SYSTEM

TAG-NO.  QNT INSTRUMENT ISA LOC *) REMARK REV
13-PIC-113

1 Al DCS

1 AO DCS

1 P-TRANSMITTER PT113 F

1 CTRL-SEAT-VLV PVi13 F
13-PIC-114

1 Al DCS

1 AO DCS

1 P-TRANSMITTER PT114 F

1 CTRL-SEAT-VLV PV1i4 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 PVi16 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 PViis F
13-PI-120

1 Al DCS

1 P-TRANSMITTER PT120 F
13-LI1S130

1 Al DCSs

1 L-TRANSMITTER LT130 F
13-TIC-131

1 Al DCS

1 AO DCS

1 Pt100-TEMP-TRANSM TT131 F

1 CTRL-VBALL-VLV TV131 F

*}CR..Conirol Room, LP...Local Panel, P...Panei, F ... Field, R ... Rack, MCC ...Motor Contro! Center, DCS ... Distributed Control System

Des.: Achberger

Date: 27.05.1997

Check: Heiden

Date: 27.05.1997

Drawing Number:

Revision: Page: 2

from 22
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IMPCO-VOEST-ALPINE | ™ Plant:
e INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 13 FIBRE LINE
DIGESTER SYSTEM

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
13-L1S-132 '

1 Al

1 L-TRANSMITTER LT132

*JCR..Controt Room, LP...Local Panal, 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

Drawing Number:

Revision: Page: 3

from 22
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IMPCO-VOEST-ALPINE | ™

—_— |
PULPING TECHNOLOGIES GmbH

INSTRUMENT LIST

Department: 25
STOCK SCREENING

Plant:
TRIBENI
FIBRE LINE

TAG-NO. QNT INSTRUMENT

ISA  LOC *) REMARK

REV

25-PIC-403

1 AO DCsS

1 CTRL-BALL-VLV PV403 F
25-PDI-414

1 SOFTWARE FUNCTION DCS
25-PI-414A

1 Al DCS

1 P-TRANSMITTER PT414A F

1 1:1-TRANSMITTER PT414A1 F
25-Pl-414B

1 Al DCS

1 P-TRANSMITTER PT414B F

1 1:1-TRANSMITTER PT414B1 F
25-HIC-416

1 AO DCS

1 CTRL-VBALL-VLV HV416 F
25-FiC-418

1 Al DCs

1 AO bCs

1 MAG-FLOW-TUBE FE418 F

1 MAG-FLOW-CONVERTER FT418 F

1 CTRL-BALL-VLV Fv418 F
25-FIC-420

1 Al DCS

1 AO 0CS

1 MAG-FLOW-TUBE FE420 F

1 MAG-FLOW-CONVERTER FT420 F

1 CTRL-VBALL-VLV FV420 F
25-PDI-424

1 SOFTWARE FUNCTION DCS
25-Pl-424A

1 Al DCS

1 P-TRANSMITTER PT424A F

1 1:1-TRANSMITTER PT424A%- F
25-PI-424B

1 Al DCS

1 P-TRANSMITTER PT424B F

1 1:1-TRANSMITTER PT424B1 F
25-HIC-426

1 AO DCs

1 CTRL-VBALL-VLV HV426 F

*JCR..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

Drawing Number:

Revision:

Page: 4
from 22
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IMPCO-VOEST-ALPINE | ™ et
. INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE
STOCK SCREENING

TAG-NO. QNT 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 OCSs

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
25-11-435

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 DCS

1 AD 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 Controt Center, DCS ... Distributed Control System

Des.: Achberger

Date: 27.05.1997

Check: Heiden

Date: 27.05.1997

Drawing Number:

Revision:

Page: 5

from 22
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Title: Plant:
PCO-VOEST-ALPINE
,_l__c'zvq INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE
STOCK SCREENING
TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
25-FFIC-443
1 Al DCS
1 A0 DCs
1 MAG-FLOW-TUBE FE443 F
1 MAG-FLOW-CONVERTER FT443 F
1 CTRL-BALL-VLV Fv443 F
25-81C-444
1 Al bCs
1 AO DCs
1 FREQUENCY CONVERTER SY444 MCC ELECTRICAL DELIVERY
25-LIC-445
1 Al DCs
1 L-TRANSMITTER 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-TRANSMITTER LT447 F
25-L1-448
1 Al 0Cs
1 L-TRANSMITTER LT448 F
25-Pl-449
1 Al DCs
1 P-TRANSMITTER PT449 F
25-PIC-451
1 Al DCs
1 A0 DCs
1 P-TRANSMITTER PT451 F
1 1:1-TRANSMITTER PT451.1 F
1 CTRL-VBALL-VLV PV451 F -
25-PI-460
1  PRESSURE GAUGE Pl460 F
1 1:1-TRANSMITTER PT460.1 F
25-Pl-461
1 PRESSURE GAUGE Pl461 F
1 1:1-TRANSMITTER PT461.1 F
25-P1-462
1 PRESSURE GAUGE Pi462 F
1 1:1-TRANSMITTER PT462.1 F
*}CR..Control Room, LP...Local Pane!, 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
N:ADATAWCAENPROJEKTE\TRIBENIMDB WCAE! Vers.C.7 5. Achbarger




IMPCO-VOEST-ALPINE | ™ Plant
—— | INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 25 FIBRE LINE
STOCK SCREENING
TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
25-Pi-463
1 PRESSURE GAUGE Pi463 F
1 1:1-TRANSMITTER PT463.1 F
25-Pl-464 )
1 PRESSURE GAUGE Pi464 F
1 1:1-TRANSMITTER PT4641 F
25-PI-465
1 PRESSURE GAUGE Pl465 F
1 1:1-TRANSMITTER PT465.1 F
25-PI-466
1 PRESSURE GAUGE Pl466 F
1 1:1-TRANSMITTER PT466.1 F
25-Pl-467
1 PRESSURE GAUGE Pli467 F
1 1:1-TRANSMITTER PT467.1 F
25-Pi-468
1 PRESSURE GAUGE Pl468 F
1 1:1-TRANSMITTER PT468.1 F

*JCR..Control Room, LP...Local Panel, P...Panel, F ... Field, R ... Rack, MCC ...Motor Control Center, DCS ... Distributed Control System

Des.: Achberger

Date:  27.05.1897

Check: Heiden Drawing Number: Revision: Page: 7

Date: 27.05.1987 from 22
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IMPCO-VOEST-ALPINE | ™ Plant:
e INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE
WASHING PLANT

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK ) REV
31-HIC-301

1 AQ DCS

1 CTRL-VBALL-VLV HV301 F
31-FIC-302

1 Al DCS

1 AOD 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-TRANSMITTER LT304 F

1 CTRL-BALL-VLV LV304 F
31-PI1-307

1 Al DCS

1 P-TRANSMITTER PT307 F
31-SIC-308

1 Al DCS

1 AO DCS

1 FREQUENCY CONVERTER SY308 MCC ELECTRICAL DELIVERY
31-LIC-309

1 Al DpCs

1 L-TRANSMITTER 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-TRANSMITTER LT311 F

1 CTRL-VBALL-VLV Lv3it F

*)CR..Contro! Room, LP...Local Panel, P...Panel, F ... Field, R ... Rack, MCC ...Motor Controt Center, DCS ... Distributed Control System

Des.:  Achberger

Date:  27.05.1997

Check: Heiden

Date: 27.05.1997

Drawing Number:

Revislon:

Page: 8
from 22
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IMPCO-VOEST-ALPINE | ™ Plant:
—— " INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE
WASHING PLANT
TAG-NO. QNT 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-S1C-323
1 Al DCS
1 AQ DCS
1 FREQUENCY CONVERTER SY323 MCC ELECTRICAL DELIVERY
31-LIC-324
1 Al DCS
1 L-TRANSMITTER LT324 F
31-L1-325
1 Al DCS
1 L-TRANSMITTER 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-LI1S-327
1 Al DCS
1 L-TRANSMITTER LT327 F
31-L15-328
1 Al DCS
1 L-TRANSMITTER L7328 F -
31-PI-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 Drawing Number: Revision: Page: 9

Date: 27.05.1997 Date: 27.05.1997 from 22
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IMPCO-VOEST-ALPINE | ™ Plant:

———— ] INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 31 FIBRE LINE
WASHING PLANT
TAG-NO. QNT 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, DCS ... Distributed Control System

Des.: Achberger Check: Heidsn Drawing Number: Revision: Page: 10

Date: 27.05.1897  Date: 27.05.1997 ) from 22
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IMPCO-VOEST-ALPINE | ™

Plant:

= INSTRUMENT LIST TRIBENI
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 LV505-
41-SIC-506
1 Al DCS
1 AO DCS
1 FREQUENCY CONVERTER 8Y506 MCC ELECTRICAL DELIVERY
41-TI-507
1 Al DCS
1 Pt100-TEMP-TRANSM TT507 F
41-FI-509
1 Al DCS
1 MAG-FLOW-TUBE FES509 F
1 MAG-FLOW-CONVERTER FT509 F
41-HS-510
2 Di DCS
1 DO DCS
1 O/C-VBALL-VLV HV510
41-Ti-511
1 Al DCS
1 Pt100-TEMP-TRANSM TT511 F
41-P1-512
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 Q/C-SEAT-VLV HV514
41-PI-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
Date: 27.05.1997 Date: 27.05.1997 from 22
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IMPCO-VOEST-ALPINE | ™

Plant:

———— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE
O2-DELIGNIFICATION
TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
41-HS-516
2 DI DCS
1 DO DCS
1 O/C-VBALL-VLV HV516
41-P1-520
1 Al DCS
1 P-TRANSMITTER PT520 F
41-TIC-521
1 Al DCS
1 AO DCS
1 Pt100-TEMP-TRANSM TT521 F
1 CTRL-SEAT-VLV TV521 F
41-Al-522
1 Al DCS
1 FILTRATE PISTON SAMPLER AES522 F
1 PH-SENSOR AES522 F
1 PH-TRANSMITTER AT522 F
41-HS-523
2 8] DCS
1 DO DCS
1 O/C-GATE-VLV HV523 F
41-Ti-524
1 Al DCS
1 Pt100-TEMP-TRANSM TT524 F
41-T1-525
1 Al DCS
1 Pt100-TEMP-TRANSM TT525 F
41-PI-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 [»]] DCS
1 DO DCS
1 O/C-VBALL-VLV HV528
*JCR..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: 12
Date:  27.05.1997 Date: 27.05.1997 from 22
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IMPCO-VOEST-ALPINE | ™

—_— |
PULPING TECHNOLOGIES GmbH

INSTRUMENT LIST

Department: 41
02-DELIGNIFICATION

Plant:
TRIBENI
FIBRE LINE

REV

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK
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 L8532 F
41-LI1-533
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-TI-536
1 Al DCS
1 Pt100-TEMP-TRANSM TT536 F
41-PDI-537
1 Al DCS
1 DP-TRANSMITTER PDT537 F
41-HIC-538
1 AO DCS
1 CTRL-SEAT-VLV HV538 F
41-P1-548
1 Al DCS
1 P-TRANSMITTER PT548 F
41-P1-549
1 Al DCS
1 P-TRANSMITTER PT549 F
*JCR..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: 13
Date: 27.05.1997  Date: 27.05.1897 from 22
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IMPCO-VOEST-ALPINE | ™ Plant
———— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 41 FIBRE LINE
0O2-DELIGNIFICATION

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
41-HIC-550

1 AQ DCS

i CTRL-BUTT-VLV HV550 F
41-SIC-551

1 Al DCS

1 AO DCS

1 FREQUENCY CONVERTER SY551 MCC ELECTRICAL DELIVERY
41-LIC-552

1 Al DCS

1 L-TRANSMITTER LT552 F
41-LIC-553

1 Al DCS

1 AO DCS

1 L-TRANSMITTER LT553 F

1 CTRL-VBALL-VLV LV553 F
41-HIC-554

1 AO DCS

1 CTRL-BUTT-VLV Hv554 F
41-SI1C-555

1 Al DCS

1 AO DCS

1 FREQUENCY CONVERTER SY555 MCC ELECTRICAL DELIVERY
41-LIC-556

1 Al DCS

1 L-TRANSMITTER LT556 F
41-LI-557

1 Al DCS

1 L-TRANSMITTER LT557 F
41-SS-558

1 DI DCS

1 SPEED SWITCH 88558 F
41-FIC-559

1 Al DCS

1 AO DCS

1 MAG-FLOW-TUBE FES59 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

Date: 27.05.1997

Check: Heiden Drawing Number:

Date: 27.05.1997

Revision: Page: 14
from 22
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IMPCO-VOEST-ALPINE | ™ Plant:

————— INSTRUMENT LIST TRIBEN!
PULPING TECHNOLOGIES GmbH Department: a1 FIBRE LINE
02-DELIGNIFICATION
TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
41-FiC-560
1 Al DCS
1 AO DCS
1 MAG-FLOW-TUBE FE560 F
1 MAG-FLOW-CONVERTER FT560 F
1 CTRL-VBALL-VLV FV560 F
41-FIC-561
1 Al DCS
1 AQO DCS
1 MAG-FLOW-TUBE FES561 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 FV562 F
41-LS-565
1 DI DCS
1 LEVEL SWITCH L8565 F

*JCR..Control Room, LP...Loca!l Panel, P...Pangl, F ... Field, R ... Rack, MCC ... Motor Control Center, DCS ... Distributed Control System

Des.: Achberger Check: Heiden Drawing Number: Revision: Page: 15
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IMPCO-VOEST-ALPINE

— |
PULPING TECHNOLOGIES GmbH

Title:

INSTRUMENT LIST

Department: 43
BLEACHING PLANT

Plant:
TRIBENI
FIBRE LINE

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
43-LI-601

1 Al DCS

i 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

i CTRL-VBALL-VLV NV603 F
43-FIC-604

1 Al DCs

1 AO DCS

1 MAG-FLOW-CONVERTER

1 MAG-FLOW-TUBE FEE604 F

1 CTRL-VBALL-VLV FV604 F
43-HIC-605

1 AO DCs

1 CTRL-BUTT-VLV HVE05 F
43-Al-606

1 Al DCs

1 PH-SENSOR AE606 F

1 PH-TRANSMITTER AT606 F
43-SI1C-610

1 Al DCS

1 AO DCs

1 FREQUENCY CONVERTER SY&610 MCC ELECTRICAL DELIVERY
43-LiC-611

1 Al bcs

1 L-TRANSMITTER LT611 F -
43-FIC-612

1 Al pCs

1 AOQ DCs

1 MAG-FLOW-TUBE FE612 F

1 MAG-FLOW-CONVERTER FT612 F

1 CTRL-VBALL-VLV Fv612 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: 16
Date: 27.05.1997 Date: 27.05.1997 from 22
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IMPCO-VOEST-ALPINE | ™ Plant:
e INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE
BLEACHING PLANT

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
43-FIC-613

1 Al 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 Fvé14 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-VLV FV615 F
43-FIC-616

1 Al DCS

1 AQ DCS

i MAG-FLOW-TUBE FE616 F

1 MAG-FLOW-CONVERTER FT616 F

1 CTRL-BALL-VLV Fvé16 F
43-PI-619

1 Al DCS

1 P-TRANSMITTER PT619 F
43-LI-620

1 Al DCS

1 L-TRANSMITTER LT620 F
43-HS-650

2 Di DCS

1 DO DCS

1 O/C-VBALL-VLV HV650
43-HS-651

2 Di DCS

1 DO pCS

1 O/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

Date: 27.05.1897 Date: 27.05.1997

Drawing Number:

Revision:

Page: 17
from 22
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IMPCO-VOEST-ALPINE | ™ Plant
—_— | INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department. 43 FIBRE LINE
BLEACHING PLANT
TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK REV
43-LIC-652
1 Al DCS
1 AO DCS
1 L-TRANSMITTER LT652 F
1 CTRL-VBALL-VLV Lves2 -
43-S1C-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 FVvEs56 F
43-TIC-659
1 Al DCS
1 AO DCS
1 Pt100-TEMP-TRANSM TT659 F
1 CTRL-SEAT-VLV TVE59 F
43-PIS-660
1 Al DCS
1 P-TRANSMITTER PT660 F
43-A1-661
1 Al DCS
1 FILTRATE PISTON SAMPLER AE661 F -
1 PH-SENSOR AES61 F
1 PH-TRANSMITTER AT661 F
43-PIC-662
1 Al DCS
1 AQ DCS
1 P-TRANSMITTER PT662 F
1 CTRL-BALL-VLV PVE62 F

*)CR..Control Room, LP...Local Panel, P...Panel, F ... Field, R ... Rack, MCC ...Motor Control Center, DCS ... Distributed Control System

Des.: Achberger

Date: 27.05.1997

Check: Heiden

Date: 27.05.1997

Drawing Number:
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IMPCO-VOEST-ALPINE | ™" Plant
e INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department. 43 FIBRE LINE
BLEACHING PLANT

TAG-NO. QNT INSTRUMENT ISA LOC *) REMARK ‘ REV
43-HS-663

2 Dl DCS

1 DO DCS

1 O/C-GATE-VLV HV663 . F
43-L1-664

1 Al DCS

1 L-TRANSMITTER LT664 F
43-HIC-665

1 AQC DCS

1 CTRL-VBALL-VLV HV6E65 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 AQC DCS

1 MAG-FLOW-TUBE FE667 F

1 MAG-FLOW-CONVERTER FT667 F

1 CTRL-VBALL-VLV FV667 F
43-HIC-668

1 AOC DCS

1 CTRL-BUTT-VLV HVEE8  F
43-A1-669

1 Al DCS

1 PH-SENSOR AEB6S 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

Date:  27.05.1997

Check: Heiden

Date: 27.05.1997

Drawing Number:

Revision: Page: 19
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Title: Plant:
IMPCO-VOEST-ALPINE
—————— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE
BLEACHING PLANT
TAG-NO. QNT 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 Fve72 F
43-FIC-673
1 Al DCs
1 AD DCS
1 MAG-FLOW-TUBE FE673 F
1 MAG-FLOW-CONVERTER FT673 F
1 CTRL-BALL-VLV FVE73 F
43-LI1C-674
1 Al DCS
1 L-TRANSMITTER LT674 F
43-SIC-675
1 Al DCS
1 AO bCs
1 FREQUENCY CONVERTER SY675 MCC ELECTRICAL DELIVERY
43-HIC-676
1t AO DCs
1 CTRL-SEAT-VLV HV676 F
43-L1-677
1 Al DCSs
1 L-TRANSMITTER L7677 F
43-Pi-678
1 Al DCs
1 P-TRANSMITTER PT678 F
43-L1-680
1 Al DCs
1 L-TRANSMITTER L7680 F -
43-HIC-681
1 AO DCS
1 CTRL-VBALL-VLV Hves1 F
43-NIC-682
1 Al DCs
1 AO DCs
1 CONSISTENCY TRANSM NT682 F
1 CTRL-VBALL-VLV NvVéB2 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: 20
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IMPCO-VOEST-ALPINE | ™ Plant
e INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE
BLEACHING PLANT
TAG-NQC. QNT INSTRUMENT ISA LOC *) REMARK REV
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 Fves3  F
43-FIC-684
1 Al DCS
1 AO DCS
1 MAG-FLOW-TUBE FE684 F
1 MAG-FLOW-CONVERTER FT6B84 F
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 FVv685 F
43-FIC-686
1 Al DCS
1 AO DCS
1 MAG-FLOW-TUBE FE686 F
1 MAG-FLOW-CONVERTER FT686 F
1 CTRL-VBALL-VLV FV686 F
43-SIC-687
1 Al DCS
1 AQ DCS
1 FREQUENCY CONVERTER 8Y687 MCC ELECTRICAL DELIVERY
43-L1C-688
1 Al DCS
1 L-TRANSMITTER LT688B F
43-11-689
1 Al DCS
1 L-TRANSMITTER LT689 F
43-L1-690
1 Al DCS
1 L-TRANSMITTER LT690 F
43-HIC-691
1 AQO DCS
1 CTRL-VBALL-VLV HV691 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: 21
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IMPCO-VOEST-ALPINE | ™ Plant
—— INSTRUMENT LIST TRIBENI
PULPING TECHNOLOGIES GmbH Department: 43 FIBRE LINE
BLEACHING PLANT

TAG-NO. QNT 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 AQO DCS

1 CTRL-BUTT-VLV HVE98 F
43-PI-699

1 Al DCS

1 P-TRANSMITTER PT699 F

*}CR..Control Room, LP...Local Panel, P...Panel, F ... Field, R ... Rack, MCC ... Motor Contro!l Center, DCS ... Distributed Control System

Des.: Achberger

Pate: 27.05.1997

Check: Heiden Drawing Number: Revision: Page: 22
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PROPOSED TIME SCHEDULE for Phase li Rev:1  Date: 29.5.97

3::
)=

Project: TRIBENI - Retrofitting Concept

MONTH 1 2131:4‘5!6}7%8;9%10;111‘12i13ii14!15];16117118‘19{20‘21!22;23}24{25{2(5‘}27
o | oy
Stage 1: Retrofitting Digester, Washing, Screening and Cleaning ‘ ‘ [ ; ; ‘ \ I | { } ’
PROCESS ENGINEERING — | N o B
DETAIL ENGINEERING | 1 — | o | | | i
Plant & Mechanical Engineering = |—|—" | | ] 1 |
Engineering Piping | k— o ’ [ L : 5 o
Engineering Electric - _1 i i ’ ‘t ‘ | 1 l } l |
Engineering Instrumentation/DCS ] | o | | |
Civil guide drawings —_———— o B ]
Detail Civil Engineering - :L. | | 1 | ‘t 1 ' : 1 ‘ j '
MANUFACTURING - — ] | L I i
SHIPMENT e — s o
CIVIL WORKS L e————— L N L
ERECTION | ’ : \ | ‘ | 1L 1 : | \ i ‘» ‘ \ }
MECHANICAL COMPLETION * l l L i : l L } i [ }
R R A e A R AR
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Rev: 1/ May 1997
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PROPOSED TIME SCHEDULE for PHASE 1i Rev: 1 Date: 29.5.97

Project: TRIBENI - Retrofitting Concept

W

IMPCO -VOEST-ALPINE

pt S A L L

Puping Technologes G

MONTH 1@21‘3‘:4]‘5 617 8:9 10 11i12113]‘14i1sj1el17 18]19}20];21ijzziza\lzuzsize“a
I R e S A B R |
Stage 2: Implementation of Oxygen Delignification and Bleaching ] ] ] ] ‘ } ‘ l ‘ l { ‘ ‘ ‘ 1 | J
PROCESS ENGINEERING el EEEEEEEEEEEE
DETAIL ENGINEERING —_— N
Plant & Mechanical Engineering —_|— ] ] | o
Engineering Piping : — e i | \ E | } \ | ‘l 1 j . \ | L
Engineering Electric | 1""' — ’— "'\ l | | o ; l Lo 1 | { 1 L
Engineering Instrumentation/DCS l J - i - 1 —: | o t | | | o 1 :
Civil guide drawings \ L— \— — — \ ’ | 1
Detail Civil Engineering ! l — ;—- —_ ‘ : | ! o i ] ! o , 1 ‘ |
MANUFACTURING SR N E— R o
SHIPMENT | | ] — | | || J | | ]
o I = S A T S R A
ERECTION ‘ s .
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sTarT o = T T
Remark: Due to Basic Engineering already prepared for Stage 1 the overall time schedule will be shorter | I i * i ' } ; l
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UNIDO/CPPRI/TRIBENI

IVA

7.2 List of potential suppliers

Designation

Supplier (outside India)

Supplier (India)

Digester Lid

Schrader Verfahrenstechnik
GmbH/D

Ng{hapi ”lr_\temational 7

Vacuum Filter

Belojt C}o__rpgration/USA

Shpds Defibrator AB/S

A. Ahlstrom Corporation/SF

Hindustan l)ﬁn-OIiver Ltdz,,

Atmospheric Tanks

1Tools Ltd.

Devi Hi-Tech Engineers Pvt. Ltd.
Goutami Ehrginéefihgw o ]
Aims India
Profen Filters Pvt. Ltd.
Jord Engineers India Ltd.
Tungabadhara Machinery &

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
Andritz Refinersysteme
GmbH/A

Larsen & Toubro Ltd.

Devi Hi-Tech Engineers Pvt Ltd.
KSB Pumps
Mather & Platt

Stork Pqn_w'p ﬂ@

Kirloskar Brothers Ltd N

Screw Conveyors

Hindustan Dorr Oliverr Ltd.r

Larsen & Toubrcr)r Lﬁd:

B Tungabadhalzé Maci:ihinery & )

Devi Hi-Tech Enginee'rsr Pvt. Ltd
Jord Engineers India Ltd.
EMCO-KCP Ltd.

—

Tools Ltd.
Remi Process Plant &

Machinery Ltd.

IVA/TE Kr
For addresses see attached sheets

Page 1 0f 3
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UNIDO/CPPRI/TRIBENI

IVA

7.2 List of potential suppliers

Designation

Supplier (outside India)

Supplier (India)

Heat Exchangers

Larsen & Toubro Ltd.
Devi Hi-Tech Engineers Pvt. Ltd.
Jord Engineers India Ltd.

Reliance Heat Transfer Pvt7. Ltd.:
Maschinen Fabrik (india) Pvt.Ltd.

Agitators

Sggba AB/S

A. Ahlstrom Corporation/SF

|Tools Ltd.

" Remi Process Plant &

Hindustan Dorr Oliver Ltd.

Larsen & Toubro Ltd.

Devi Hi-Tech Engineers Pvt. Ltd.
Profen Filters Pvt. Ltd.

Jord Engineers India Ltd.
Tungabadhara Machinery &
Jessop & Co.Ltd.
Servall Engineering Works

Machinery Ltd.

MC Pumps

Andritz Refinersysteme
GmbH/A

A. Ahlstrom Corporation/SF

Oxygen Generation

Voest-Alpine Industriean-
que_nbgu _GmbH/A

EVT-Mahler GmbH/D

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.
QMV AB/S

Chemical Mixer Beloit Corporation/USA Hindustan Dorr Oliver Ltd. B
Kenics Corporation/USA Larsen & Toubro Ltd.

A AhIs{fo;iCorporation/SFiw
Komax Systems, Inc./USA

Devi Hi-Tech Engineers Pvt. Ltd.:j
EMCO-KCPLtd.
Servall Engineering Works

IVA/TE Kr
For addresses see attached sheets
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IVA

7.2 List of potential suppliers

Designation

Supplier (outside India)

Supplier (India)

Chemical Recovery

Evaporation

A. Ahistrom Corporation/SF )

Austrian Eﬁergy & Environ-
ment SGP/Waagner-Biro

GmbH/A
A.H. Lundberg Associates

Inc./USA

Recovery Boiler

A. Ahistrom Corporation/SF
ABB Power Generation
Segment/CDN

Tampella Power Asia Pacific
Pte. Ltd/SING
Babcock & Wilcox/CDN

) Tools Ltdt 7

Thermax
Tungabadhara Machinery &

Recaustizising

Goslin-Birmingham/USA

Hindustan VDgrrr-Oliver Ltd.

EMCOBRD
A. Ahlstrom Corporation/SF

IVA/TE Kr
For addresses see attached sheets
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LIST OF POTENTIAL SUPPLIERS (INDIA)

AIMS INDIA PVT. LTD.

212/A Jodhpur Park

700068 CALCUTTA
INDIA

Tel.No.  0091/33/4733983
Fax No. 0091/33/4733206

DEV!I HI-TECH ENGINEERS PVT. LTD.

2-54, Kakateeya Nagar, Habsiguda

500 007 HYDERABAD
INDIA

Tel.No.  0091/40/673 458
Fax No. 0091/40/672 110

FLAKT INDIA LTD.

Jhalkura, Maheshtala

Buz Buz, 24 Paragnas (South)
—-- WEST BENGAL '
INDIA

Tel.No.  ---
Fax No. -

HINDUSTAN DORR-OLIVER LIMITED
Dorr-Oliver House, Chakala

Andheri (East)

400099 BOMBAY

INDIA

TelNo.  0091/22/8325541
FaxNo. 0091/22/8365659

ANDREW YULE & CO LTD.

8, Clive Row

700 001 CALCUTTA
INDIA

Tel.No. -
FaxNo. -

EMCO-KCP LTD.

Ramakrishna Building, 2, Victoria Cresent Road
Opp. Commander-in-Chief Road

600 105 MADRAS

INDIA

Tel.No. 0091/
Fax No. 0091/

GOUTAMI ENGINEERING

Nachran Industrial Area

501 507 HYDERABAD
INDIA

Tel.No. -
FaxNo. —

HINDUSTAN DORR-OLIVER LIMITED

Dohil Chambers 46, Nehru Place

110019 NEW DELHI
INDIA

TelNo. 0091/11/6412039
Fax No. 0091/11/6422856




LIST OF POTENTIAL SUPPLIERS (INDIA)

JESSOP & Co., LTD.
A Subsidiary of BBUNL
21 & 22, Jessore Road

700 028 CALCUTTA
INDIA

Tel.No.  0091/33/551-5437
Fax No. 0091/33/551-2868

JORD ENGINEERS INDIA LTD.

506, Marble Arch, Race Course Road

390007 BARODA
India

TelNo.  0091/265/334683
Fax No. 0091/265/334680

KAKATI KARSHAK INDUSTRIES
PRIVATE LTD.
Nachram Industrial Area

500 076 HYDERABAD
INDIA

TelNo.  0091/40/853104, 05
Fax No. 0091/40/671980

KIRLOSKAR BROTHERS LTD.

No. 2, Shantiniketan Building, 2nd Floor
8, Camac Street

700017 CALCUTTA

INDIA

TelNo. 0091/
Fax No. 0091/

KSB PUMPS

30, Circus Avenue

700 026 CALCUTTA
INDIA

Tel.No. 0091/40/5418-5177
Fax No. 0091/40

LARSEN & TOUBRO LIMITED
Engineering Project & Equipment Group
1B, Park Plaza, 71, Park Street

700016 CALCUTTA
INDIA

Tel.No. 0091/293251-54
Fax No. 0091/33/2449705

MASCHINEN FABRIK (INDIA) PVT. LTD.

11/45, Panditya Road

700 029 CALCUTTA
INDIA

TelNo.  0091/474/9975
FaxNo. 0091/474/7762

MATHER & PLATT

11, R.N. Mukherjee Road

700 001 CALCUTTA
INDIA

Tel.No. 0091/248/5650-5659




LIST OF POTENTIAL SUPPLIERS (INDIA)

NATHAN! INTERNATIONAL
E-302, Kailash Apartment
293 Bellasis Road

400 008 BOMBAY
INDIA

Tel.No.  0091/22//308/1832
Fax No. 0091/22//308/

RELIANCE HEAT TRANSFER PVT. LTD.

46, Veer Nariman Road, Fort

400 001 BOMBAY
INDIA

Tel.No. 0091/22/204 7004

REMI PROCESS PLANT & MACHINERY LTD.
Plot No. 11, Cama Industrial Estate

Goregeon (East)

400 063 BOMBAY

INDIA

TelNo.  0091/22/
Fax No. 0091/22/873 6858

SRI VENKATESWARA INDUSTRIES
18 & 18/A-1, K.R. Puram Road
Ganapathy P.O.

641006 COIMBATORE

INDIA

Tel.No. 0091/422/572930

PROFEN FILTERS PVT. LTD.
10/D, High Way Common Centre
Danilimda

~- AHMEDABAD

INDIA

Tel.No.  0091/79/
Fax No. 0091/79/535 8668

RELIANCE HEAT TRANSFER PVT. LTD.
14-C, Everest House, 46-C Chowringhee Road
46-C Chowringhee Road

700 071 CALCUTTA
INDIA

Tel.No. 0091/242/8456

SERVALL ENGINEERING WORKS

Bharathi Park VIl Cross

641911 COIMBATORE
INDIA

TelNo.  0091/422/441284
FaxNo, 0091/422/440077

STORK PUMP (1) LTD.

Survey No. 320 Odhav

382 410 AHMEDABAD
INDIA

TelNo.  0091/272/870 311
Fax No. 0091/272/873 184




LIST OF POTENTIAL SUPPLIERS (INDIA)

SWETHA ENGINEERING LTD. THERMAX Ltd.

Plot No. 1961-B, Asiad Colony Park Plaza, Block 6A
Vijaya Complex, 2nd Filoor 71, Park Street

600 101 MADRAS, Anna Nagar West 700016 CALCUTTA
INDIA ~ INDIA

Tel.No. 0091/44/6268366 TéI.No. 0091/29-2423
Fax No. 0091/44/6268377 Fax No.

TUNGABADHARA MACHINERY & TOOLS LTD.

Flat No. 8028804, Kushal Towers

500 004 HYDERABAD
INDIA

TelNo.  0091/40/
Fax No. 0091/40/203 100
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LIST OF POTENTIAL SUPPLIERS (outside INDIA)

A. AHLSTROM CORPORATION

Sentnerikuja 2

SF-00441 HELSINKI
FINLAND

TelNo.  00358/9/503-911
Fax No. 00358/9/562-6927

A.H. LUNDBERG Associates, Inc.

3015 112th Avenue N.E., Suite 200

WA 98004 BELLEVUE, Washington
USA

TelNo.  001/206/827/2250
Fax No. 001/206/827/2224

ABB Power Generation
Combustion Service Division
200 Chisholm Drive

L9T 5E7 MILTON, Ontario
USA

Tel.No.  001/905/875-4500
Fax No. 001/905/875-4624

ABB Power Generation Segment

1410 Blair Place, Suite 600

K1J 9B9 GLOUCESTER, Ontario
CANADA

TelNo. 001/613/747-5110
Fax No. 001/613/747-5880

ABS-SCANPUMP AB

P.O.Box 2053
S-43102 MOLNDAL
SWEDEN

TelNo.  0046/31/836300
Fax No. 0046/31/184906

AIR PRODUCTS (UK) Ltd.
Standard Equipment Group
Molesey Road, Hersham Place
Walton-on-Thames

KT12 4RZ SURREY

GREAT BRITAIN

Tel.No.  0044/1932/249200
Fax No. 0044/1932/249565

ANDRITZ REFINERSYSTEME GMBH

InnstralBe 23

A-1200 WIEN
OSTERREICH

AUSTRIAN ENERGY & ENVIRONMENT

SGP/WAAGNER-BIRO GMBH
Siemensstral3e 89

A-1211 WIEN
OSTERREICH

TelNo.  0222/33113-0
Fax No. 0222/3325398

TelNo.  0222/25045-0
FaxNo. 0222/25045-157
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LIST OF POTENTIAL SUPPLIERS (outside INDIA)

BABCOCK & WILCOX BABCOCK & WILCOX INTERNATIONAL
International Division Power Generation Group
--- 20 S. Van Buren Avenue

N1R 5V3 CAMBRIDGE, Ontario 44203-0351 BARBERTON, Ohio
CANADA USA

Tel.No. 001/519/621-2130 - Tel.No. 001/330/753-4511
Fax No. 001/519/622-2409 Fax No. 001/330/860-1886
BELOIT CORPORATION CELLECO HEDEMORA AB
Beloit Pulping -

150 Burke Street Hans Stahles Vig

NH 03060-4788 NASHUA S-147 80 TUMBA

USA SWEDEN

Tel.No. 001/603/882-2711 Tel.No. 0046/8/530 664 00
Fax No. 001/603/595-0035 Fax No. 0046/8/530 656 25
EIMCO Zweigniederlassung der EVT - Mahler GmbH

Baker Hughes (Deutschland) GmbH

Gothaer Straf3e 4 Augsburgerstral3e 708
D-40880 RATINGEN D-70329 STUTTGART
BRD BRD

Tel.No. 0049/2102/9454-0 Tel.No. 0049/711/91702
Fax No. 0049/2102/9454-20 Fax No. 0049/711/9171966
GOSLIN-BIRMINGHAM KENICS CORPORATION
3401 8th Avenue North Kenics Park

35222 BIRMINGHAM, Alabama 01845 NORTH ANDOVER, Massachusetts
USA USA

TelNo. 001/205/324-7511 Tel.No. 001/617/687-0101
Fax No. 001/205/251-0375 FaxNo. -
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LIST OF POTENTIAL SUPPLIERS (outside INDIA)

KOMAX SYSTEMS, INC.

1947 E. 223rd Street

90810 LONG BEACH, California

USA

Tel.No. 001/213/830-4320
Fax No. -

KREBS ENGINEERS

1205 Chrysler Dr.,

CA-94025 MENLO PARK
USA

TelNo.  001/415/325-0751
Fax No. 001/415/326-7048

NOSS AB

Ingeltag 1

5-60102 NORRKOPING
SCHWEDEN

Tel.No.  0046/11/231500
Fax No. 0046/1 1/135923

OMV AB
Mekaniska Verkstad
P.O. Box 416

5-89128 ORNSKOLDSVIK
SWEDEN

Tel.No. 0046/
Fax No. 0046/66058278

SCABA AB

Box 2018
§-183 02 TABY
SWEDEN

Tel.No.  0046/8/76802
Fax No. 0046/8/7685 141

SCHRADER
VERFAHRENSTECHNIK GMBH
Schieebergstrafie 12

D-59306 ENNIGERLOH

BRD

TelNo.  0049/2524/266-0
Fax No. 0049/2524/266-50

SUNDS DEFIBRATOR AB

5-85194 SUNDSVALL
SCHWEDEN

TelNo.  0046/60/
Fax No. 0046/60/567527

TAMPELLA POWER

ASIA PACIFIC PTELTD

230 Orchard Road, 09-234/236 Faber House
0923 SINGAPORE

SINGAPORE

TelNo.  0065/732/2100
Fax No. 0065/732/2133




LIST OF POTENTIAL SUPPLIERS (outside INDIA)

(—
VOEST-ALPINE Industriean/agenbau GmbH
Turmstral3e 44
A-4031 LINZ
OSTERREICH
Tel.No. 0043/70/6592-9677
Fax No. 0043/70/6980-6303
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TRIBI:NI Retrofitting Concept PHASE I Status: % FINAL Rev: P
Equipment List Date: Aug.97
ltem Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costin| Imported tons
‘000 Ind. Rs. | Costin US $
ZF13 Digester System
ZF13M01-08 | Spherical Digester 8 |Dia 14 ft;Volume 40 m3 each CS - - - gxisting, .modifications at
llid and discharge
ZF13M01-08 | Spherical Digester 8 Lid and Discharge modification 2.400
ZF13M82 |Blow Tank Cyclone 1 Dia25x40m CS 140 4
e e e ;
Capacity 24 t/h vapours; inlet temp. 105 °- !
ZF13E01 |Blow Steam Condenser 1 outlet temp. 90 ° CS 400 r 2,5
| | Capacity 100 m3/h condensate; inlet temp.
| ; :90°- outlet temp. 70°; Cooling medium ‘ |
‘ i : . |
ZF13E02 fHeat exchanger l ‘water inlet temperature 20 °;approx. 150 CS/SS l 500 2 |
'm2 surface area : :
|
ZF13P01 |Hot Water Pump 1 |90 m3/, 35 m WC, 1500 rom CS 160 05 |
ZF13P02  'Condensate Pump 1 /450 m3/h, 20 m WC, 1500 rpm CSs 800 ‘ 0.7
|
S O S S AU SO PO i
ZF13P03 |Condensate Pump i1 110 m3/h, 20 m WC, 1500 rpm CS 200 j 0,4
L . SRS D S e e o
ZF13P04 Cooklng quuor Pump .1 |60 m3/h, 50 m WC, 1500 rpm CS/Ss | 150 ) 0,6
T — o S b . ! -
ZF13T01 |Weak Black Liquor Tank 1 |not apphcable Cs l - - - existing/ not more used
ZF13T02 Cookmg L|quor Tank 1 13m3 Cs 3 - - - existing
ZF13T03 |Weak Black quuor Tank | 1 [26m3 cs ; - ; ‘F"'Szng Wash Water
I 3 - i T an
IVAITE Kr Page 1 of 12 EQLISTF.XLSZF13
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TRIBeNI Retrofitting Concept PHASE I Status: FINAL Rev: 2
Equipment List Date: Aug.97
item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costin| Imported tons
‘000 Ind. Rs. | Costin US $ n
ZF13T04 Blow Tank 1 Dia4x95m/120 m3 SS 3.200 20
ZF13T06 |Hot Water Tank 1 |2,0mx4,0mx4,0m/ 30m3 Concrete -
ZF13T07 |Condensate Tank 1 |Dia 6,0m x 10,0 Height/250 m3 ; SS 2.300 14
L i
SUBTOTAL 10.250 0 45
IVAITE Kr Page 2 of 12 EQLISTF.XLSZF13




) " / N / {

g .y . ( *
TRIBENI Retrofitting Concept PHASE Il Status: FINAL Rev: 2
Equipment List Date: Aug.97

item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costin| Imported tons
‘000 Ind. Rs. | Costin US $
ZF 25 SCREENING PLANT
ZF25M01  |Primary Centrifugal Screen| 1 ‘ggp _aglgy;/: 00 BDMTD, Inlet consistency ‘ SS 65.000 | 1,8 :
. S I L e e _— - L L
. ! ! ‘ 'use existing Ahistrom M
ZF25Moz | gocondary Centrifugal 1| Ahlstrom M400- 120 HP ss | : : - 1400- 120 HP 0,3 mm
slots
ZF25M03 Vibrating Screen 2 [1,5m2 /each SS - . . lexisting, change hole size
from 4 mm to 2 mm
I - ! ; - |
ZF25M04 | Thickener 1 65ftxaft ss 1500 | 7 ;
B | N \ |
‘ 1
ZF25M05 | Vacuum Drum Filter 1 8ft x 8 ft washer SS ;' - 1 - - ‘IeX|st|ng Brown stock .
: iwasher from PM 1 +2 side
.. I S U U _ L o | |
i ; i l ' i
ZF25M06  Cleaner Stage 1 1 Capaclty°100 BDMTD; Inlet consistency ss ‘ | 30.000 !
| Aree A 06-07% _ | 7
ZF25M07 | Cleaner Stage 2 1 SS | in M08 incl. i
IR N e . _ | e b
ZF25M08 |Cleaner Stage 3 1 SS " in M6 incl. |
e S WS— o e ._I R ]
i | ! -
ZF25M09 l San d Cleaner 1 icg%a;ny 3 5 BDMTD ‘Inlet consnstency 0, 5\ SS | 150 , 1
. b (
— . ——— e — [N VU S _.r_ — - — _!A,,A. e ottt o = ot - i 4 cmiman s i —
ZF25A01 1 L SS l 350 0,7 i
ZF25F01  iHood Extraction Fan | 1 25 Nm3/min, 100 mm WC Ccs L 110 01|
a | 4
— o . - e ——————————— - ————— s .i‘_——_—  — *—r—g - - B I — !L — } —_ ]
ZF25P01 Igz:zw ScreenFeed 4 1170 mam, 25 mwC, 1500 L ss o0 05
I — S | s . L ! . |
ZF25P02 Cleaner Feed Pump [soo ma/h, 20 m WC, 1500 pm ss | 800 %
x , : :
IVA/TE Kr Page 3 of 12 EQLISTF.XLSZF13
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TRIBENI Retrofitting Concept PHASE I Status: FINAL Rev: 2:{
Equipment List Date: Aug.97

tem Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
M Costin lmgprted tons
000 Ind. Rs. | Cost in US §
ZF25P03 Filtrate Pump 1,400 m3/h, 20 m WC, 1500 rpm SS 320 0.5
—.ZFZSP-OI_._HItrate Pt;mp ] —1— .- 35—;1—3_/; .“20 m WC, 1500 rpm ] SS | 65 _0,3 -
_—ZF25P05—. ﬁﬁ(;?:dary Screen Feed 1 |90 m3/h, 20>m—WC W1~5.00 rpm— o SS ) _110 0j3
| zroseos | ;ﬁﬂi’y Screen Feed 1 |25 m3m, 20 m WG, 1500 rpn rpm ss | a0 ojs
ZF25P07 [;é;ker Wire Wash Pump 1 |25 m3/h, 60 m WC, 1500 rpm SS 60 0,3 .
ZF25P08 |Cleaner feed pump 1 {200 m3/h, 2(: m-wC_1—5.dO rpm SS 320 0,5
A N U - :
ZF25P09 |Cleaner feed pump 1 160 m3/h, 30 m WC, 1500 rpm SS 150 0,5
ZF25T01 |[Screen Acce_pmt Tank 1 13,5mx35mx4,0m/40m3 Con_c_r_ete -
_ZF25T02_L Flltr—a\t; Tz—a;k 1 Dla 4—3m X 7_6m Height/1 10';3"_—“—‘—‘ _S-S—- 1 :0.0 6,8
SUBTOTAL 5.345 95.000 21
IVAITE Kr Page 4 of 12 EQLISTF.XLSZF13
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TRIBENI Retrofitting Concept PHASE |l Status: FINAL Rev: 27
Equipment List Date: Aug.97
ltem Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costinj Imported tons
‘000 Ind. Rs. | Costin US $
ZF 31 BROWN STOCK WASHING
: : | Existing Chlorine Washer,
ZF31M01  Vacuum Drum Filter 1 |Use existing 8ft x 8 ft washer SS - - - ishall be lifted by approx. 1
I ‘m
ZF31M02 |Vacuum Drum Filter 1 |Use existing 8ft x 8 ft washer SS - - - Exnstmg Brown StOCk
Washer
R _ A R - R L e
ZF31M03 'Black quuor Fitter 1 Drum Type Capacny 25 m3/h Black quuor CS5/SS 46.800 0,8
ZF31M04 Tramp Material Separator 1 |Dia 1,0 m, Height 1,2 m SS 0,6
ZF31A01 |Blow Tank Agltator 1 SS 500 0,7
ZF31A02 IHD Tower Agrtator 2 - SS - - existing
ZF31F01 Hood Extraction Fan 1 - ‘ - existing
— _ e e e L e e e e R L —
ZF31F02 Hood Extraction Fan 1 25 Nm3/min, 100 mm WC Cs 110 0,1
— e - PR o —— J— - - e e —— e % ,,,,, —_ U —
ZF31G01 |Sand Separating Cyclone 1 |8"Dia SS - - | - existing 800 Vimin at 3 %
: Cons|stency each
0,
ZF31G02 |Sand Separating Cyclone 1 |8"Dia SS - - - existing 800 me at 3 /°
| ConS|stency each
R R R r I I, ——— . F — — 4 - e o e e
ZF31G03 |Foam Breaker 1 cs 300 09
ZF31P01 |Brown Stock Pump 1 120 m3/h, 25 m WC, 1500 rpm SS 200 0,5
| ZF31P02 |[Black quuor Pump 1 |30 m3/h, 25 m WC, 1500 rpm SS 70 0,3
— P - —_— - —— PR . — NS —
IVA/TE Kr Page 5 of 12 EQLISTF.XLSZF13
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TRIB.NI Retrofitting Concept PHALCG T Status:  FINAL Rev: 2
Equipment List Date: Aug.97
item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costin| Imported tons
‘000 Ind. Rs. | CostinUS $
zF31pog | First Washer Headbox 1 220 m3/h, 20 m WC, 1500 rpm ss 330 0.6
Dilution Pump
ZF31P04 Dilution Pu 1 /85 m3/h, 20 m WC, 1500 rpm J ss 150 0,4
T o R B | "
ZF31P05 g:f;‘;“q“m Filter Feed 1 130 m3/h, 20 m WC, 1500 rpm ss o 0,3
I = e e _ | L.
ZF31P06 |Wire Cleaning Pump 1 |25 m3/h, 60 m WC, 1500 pm ss | 70 03
zF31poy | Second WasherHeadbox | 4 1356 mam 18 m wc, 1500 0 rpm ss 480 0.6
| D:lutlon Pump ) - o ] i 7
ZF31P08 {g'l:f;:"as“e' Shower Feed| {35 am 30 m WG, 1500 rpm SS 80 0,3
I [ . - R : -
ZF31P09 Iw|re Cleaning Pump | 1 ‘25 m3/h, 60 m WC, 1500 rpm L SS 60 | 0,3
U — — - — - .- T .
|Second Washer Stock 5 | ‘
0 0,6 Inline fler
_E_F,m_ é1o fee 4 Pump 1 3io_ m3/h \ _“55_ o } | ) ] nlin prope e type
|
ZF31T01 |First Washer Filtrate Tank \ 1 E)Eisting HD Tower V=110 m3 i Concrete - i 1 - fg;:}:;% modlflcatlon
ZFa1Top |Seoond Washer Filrate | Approx 1,2% 5 x4 = 31,5 m3 l ; ! - - |existing
e _ITa“k R R e . . L . R
ZF31T03 \HD Tower 1 2 Exlstmg HD Tower V=110 m3 each i Concrete - | - 1’ - existing
SUBTOTAL 2.960 46.800 7
IVA/TE Kr Page 6 of 12 EQLISTF.XLSZF13
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TRIBENI Retrofitting Concept PHASE II

T

Status: FINAL Rev: 2
Equipment List Date: Aug.97
Iitem Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Cost in{ Imported tons
‘000 Ind. Rs. | CostinUS $
ZF 41 OXYGEN DELIGNIFICATION
ZF41MO1  Oxygen Mixer 1 SS 28.600 1,4
ZF41M02 Vacuum Drum Filter 1 |8ft x 8 ft washer SS 2.500 8,8
ZF41M03  |Vacuum Drum Filter 1 |8ftx 8 ft washer ss 2500 | . 1 8.8
ZF41Mo4 Intermediate Submerged 1 ss 900 15
Repulper |
ZF41A01 | Agitator 1 ’ SS 400 0,7
ZF41F01  Hood Extraction Fan 1 125 Nm3/min, 100 mm WC . Cs 110 o1
— | - u .i
ZF41F02 |Hood Extraction Fan 1 125 Nm3/min, 100 mm WC CS ! 110 ‘ 1 0,1
| e | o | R
S , I - I
ZF41PO1 "‘:"jr‘r’]':m Consistency 1 140 m3/h, 100 m WC ss | 84.500 0,7
- L e 1 —— [ S el o e — —
ZF41P02 !Stock Pump 1 ;120 m3/h, 25 mMWC; C=2,5% I SS ‘ 250 0,5
e S S SR L . ! ST S o
ZF41P03 Filtrate Pump 1 130 m3/h, 100 m WC SS 80 } 0,3 |
A EU U HR P | S
——— e e om e- ..j 1‘ %‘ i
ZF41P04 |Filtrate Pump 11300 m3/h, 25 mWC | ss 490 | 06
i |
[ — b e e e — ] i _ -
. | | !
] ZF41P05 It‘gua;ze' Shower Feed 1135 m3/h, 30 m WC, 1500 rpm ' ss | s0 | 0,3
T waTEKe - T T Tpagevotiz ) EQLISTF.XLSZF13
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TRIBEnNI Retrofitting Concept PHASE i Status: FINAL Rev: 2
Equipment List Date: Aug.97

item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Local Costin{ Imported tons
‘000 Ind. Rs. | Costin US $
ZF41P06 Wire Cleaning Pump 1 25 m3/h, 60 m WC, 1500 rpm SS 60 03
ZF41P07 |Filtrate Pump |1 300 m3/h, 20 m WC SS 480 0,6
|
ZF41P08 ‘;Vua;';e' Shower Feed 135 m3/h, 30 m WC, 1500 rpm sS 80 03
- e L
ZF41P09  |Wire Cleaning Pump ' 1 |25m3m, 60 m WC, 1500 pm ss 60 ‘ 03
|
| i - L
- 1 ; T |
ZF41v0o1 Oxygen Reactor 1 |Dia2,4m x 10,0 Height/45 m3 SS 1.700 ’L 13
e e _
'Stand Pipe for MC-Pump . . |
ZF41TO1 ZF41PO1 1 'Dia 0,8 m x 4,0 Height SS 75 3 | 0,9
S fov i Al S e e . . : ~ -
ZF41T02  O2-Blow Tank 1 |bia 2,5m x 5,0 Height/24 m3 SS 350 | | 2
ZF41T03 |Filtrate Tank ' 1 Dia4,0mx 7,0m Height/85 m3 SS 920 \ 57
_____ - T R L > e, U S S S OO (S
ZF41T04 Filtrate Tank 1 %Dia 4,0m x 7,0m Height/85 m3 SS 920 5,7
SUBTOTAL 12.065 113.100 53
IVA/TE Kr Page 8 of 12 EQLISTF.XLSZF13
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TRIBNI Retrofitting Concept PHASE |I Status: T FANAL Rev: X,
Equipment List Date: Aug.97
item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
L.nga_! Cost in Imgprted tons
000 Ind. Rs. | CostinUS $
ZFA3 BLEACHING PLANT

_ ZF4-3 M_0_1__, i_\{\l_a”sher 1 ‘Laft x 8 ft washerm - SS o 2_5‘(?9__" ) __L_ 8_,8_‘ ] _

ZF43.M02 [EOP-Washer 1 \Bft x 8 ft washer SS 2.500 I } 8,8 '

ZF43.M03 | P-Washer 1 I8ftx 8 ft washer ss . - : S op e vasher

ZF43.M04 Steam Mixer 1 - ss 600 1_,.1
—jZf—iS—'YIO;:O_xyge;! Mi-;(er | 1 és ; : 28.600 1,4 | '“:

ZFA3.M06 |Steam Mixer o ss 600 1 1
|- — — e —— - - ) I i -

ZF43.M07 Peroxide Mixer 1 ,I SS l 800 | ] 08 5
| ZFa3.A01 Agitator ' R 1oss 0 os0 07 |

EE;s Ao{'iAgn;};r - L ss 5% e B
- R e — _— S - U PO RS - SR

ZF43.A03 Agltator 1 ( SS 600 | 0,7

ZF43.A04 ) Agltator - 1 ‘ - 11 ‘SS_. T 650 R ——0,7-_—_ ‘ -
| AZF;; Fo1 ‘Hood Extrac;;én—l;an ni-~1w.|~2; Nm3/min, 1;)0—rn—;1 WC - 1 SS N %‘ 11'0 ' 01* - -
ZF:’.S F02” Hood Ext-rat;;i:)r:I;a—r;—_—‘ {25 Nm3/min, 100—mm-WC-- - ‘ ” "SS } 110 ‘ -—0-,1 » _1 -
LZF43_F03” rHood ‘Extra;ction'-f;an 1 - ‘f H ‘ - | - .i existi.r;;

IVA/TE Kr Page 9 of 12 EQLISTF.XLSZF13
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TRIBENI Retrofitting Concept PHASE I Status: T A Rev: 2
Equipment List Date: Aug.97

Rem Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
_l:_c)_@ Cost in Impprted tons
000 Ind. Rs. | Costin US $
ZF43.P01  Stock pump 1 120 m3/h, 25 mWC; C=2,5% SS 250 0,5
. S S SN SO O Y PO B _ -
ZF43.P02 }Wtre Cleanmg Pump ! 1 25 m3/h, 60 m WC, 1500 rpm I SS 60 0,3

_ZF43 P03 ‘Flltrate pump 1 32);) m(j’:/g >2_5 m Wé _1 50;) rpr:f: S SS e k;l-BO 0:6_

| zraspos MedumConsitercy |y lio mam, eomwe ss | s | 07
ZF43.P05 ‘Stock pump 1 L1 20 m3/h,25m WCMC-—Z 5% SS 250 0,5

——ZF43~P06 ijp—éieanlng Pump 1 !25 m3/h, 60 m-Wé_-1.566—mm SS (;0 0-,—3
JE ! A, S . _

ZF43.P0O7 |Filtrate pump 1 1300 m3/h, 25 m WC, 1500 rpm SS 480 0,6
ZF43.P08 ma:';e.'-éh"’»‘""‘e‘r_—':éed 135 m3m, 30 mWC, 1500 rpm_ . ss 80 ' o3

| zF43.p00 Stock pump 1 {2'5_;{5}[55'",';&,{(;?'2 ;;;/o s 250 o

_ZF43.P10 B Wire (;Ieanlng Pump 1 " ;5 m3/h60 m \;VC 1500 rpm - ~SS" o 60 i 03
ZFa3P1 g‘aniger ‘ShowerFeed 4 |35 am 30 mwe, 150—6 rpm B “__mes-sm a0 - 0.3

“ZF43 P“1-2m Filtrate pump T _1_“ ‘300“;(';3'/’;_‘25 m WC, 1500 rpm - } " ‘SS - 480 S ‘ 06 “ ;- -
—“ZFJ;S*I;i-S_ Stock pump : 1 f80 m3/h, 25 m WC; C=4,0 % SS 180 B 0,5 o ~
_—ZF43 TO1 ~;LA—Tower 1'_ Dia 2,4m x 10,0 Helght/40 m3 o Sé | '“v1.26;)« R 6
“_ZF4—3T02_ ‘V’éOE’_-I;ITe-tower |D|a 1(;m x12,0m Helght/9 m3 B “-Sé— | 590 T 2

| - _ — — - - S

ZF43.T03 _LEOP-Tower 1 (Dia 3,0mx 12m Helght/85 m3 SS 1.900 11
T IVATEKr o T T " Page 100f 12 o ) EQUISTF XLSZF13
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TRIBEAI Retrofitting Concept PHASE II Status: ~ FINAL Rev: 2
Equipment List Date: Aug.97

Item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
Q_g_aj Cost in Imgorted tons
000 Ind. Rs. [ CostinUS §
ZF43.T04 §P~Tower 1 Dia32mx128m He|ght/1 00 m3 SS 2.100 13
ZF43.705  Filtate tank 1 Dia3,0mx40mHeight28 m3 ss | a0 | 27
_ZF43 TOG_ St_a:n-d—Plpe 1_tha-0 8 m_*_ti Om>He|ght o SS" | 1-50 09
-7:I;43—;07_ Fllt.r;t; tank 1 |Dia3,0mx4,0m He;ght/28 m3 | SS | 450 2:7
ZF43. T08 Filtrate tank 1 Dia3,0mx4,0m He;g—rl;-z.8—;r;3 SS 450 2,7
_ZF113—T(;9—»Stock Chest 1‘_ 35mx3,5mx4,0m/ z;o m3 Concrete - -
‘2;4:?; :l:1‘0_ l;;D-Storage tower 1 |existing/ 110 m3 o Cc;r{c;rete ! - -
~2F43 -1:1‘1~-l:l-D-étE0-r-ag.e_tﬂo"vv-er 1 existing/- ‘1—i~0‘;3 CéZé:ete ‘ - - |
_él;43 T12—> I-Tl; Storag;a—;;;v;r 1 Eex.isting/ 1 10—m3 Cor:c;r—e—te F - - ‘
SUBTOTAL 19.590 113.100 72
IVA/TE Kr Page 11 of 12 EQLISTF.XLSZF13
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TRIBEnI Retrofitting Concept PHASE i Status: FINAL Rev: 2
Equipment List Date: Aug.97

Item Description Pcs Main Dimensions/ Capacities Mat. Supplied from Weight Remarks
@_I Cost in lmgorted tons
000 Ind. Rs. | CostinUS §
OXYGEN GENERATION PLANT

(Inlet Fitter 1 X )
Aircompressor | 1 - B x ) -
Air cooler 1 - o Cox )
W;ter ;eparator 1 - ] | X )
Air buffer vessel s x )
A_d;orber vessel 2 | X )
Valveskid 1 - x )
Oxygen bufer vessel 1 x )
Instrumentation 1 o x D
Panel o I Cox D -
6xygen Anaﬂly—zer 1 i ; 1 ox ) ‘

- ~C’oAmpireV'ssor “ 1 ‘L i . “MMHE ﬂ E N x 3) N -

lpiping 1 - | T %) -
- m;Cainn‘g“ ” 1 B — B x 1[) i -
SUBTOTAL 0 400.000 0
IVA/TE Kr Page 12 of 12 EQLISTF.XLSZF13




UNIDO / CPPRI/ TRIBENI IVA

C

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.

(\
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UNIDO/CPPRI/TRIBENI IVA
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
70,0 ADMTD 350 24.500
Description Consumption/ BDMT| Unit | Cost per Unitin ind. Rs/ BDMT
Bleached Pulp Price Ind. Rs. Bleached Pulp
1. Raw Material
Jute ( with 10 % moisture) 1,72 BDMT ADT 14.000 26.756
2. Chemicals '
Digesting, Washing, Screening,
Cleaning
NA2sO4 ‘ ot | 8040 | NA
NaOH (100 %) 250,0 kg 3) t 16500 4125 |
Na2S( 100 %) 60,0 kg 3) t 17.000 1.020
Antraquinone - 1,0 kg t ~170.000 7 170
Defoamer t 40000 o ]
Oxygen Delignification,
Bieaching
Oxygen ) o 25,0 kg ot 9.000 B 225
NaOH (100 %) 39,0 kg t 16.500 * 644
Magnesiumsulphatt | 4.0kg t s150 | 21
Peroxide | .. 4M0kg | t | _ 30000 1.230
bTPA ] 40kg  } t_ 10000 _ .40
H2S04 (Sulfuric Acid100%) |  105kg | t 2000 21
Sulfamic Acid ] _ , t 24.000 ~ NA.
so2 30kg ] t 10.350 31
Utilities
Electric power 610 KWh | 21 1280
Process water 25 m3 07 18
Steam MP (10 bar) 3 t | 2030 879
Steam LP (5bar) E t 2930 N.A.
Mitar 180 Nm3 o0 | 15
SUB TOTAL MATERIAL COST 36.474

IVATE Kr
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UNIDO/CPPRI/TRIBENI IVA
8. Basic Figures for calculation of operating cost (Phase Il)
Case A: Jute Cost Ind. Rs. 14.000

Capacity Working days Production

63,0 BDMTD 350 22,050
70,0 ADMTD 350 24.500

EERSONNEL COST
Digesting, Washing, Screening, ' ind. RsJ BDMT

Cleaning Manpower Ind. Rs.Jyear Bleached Pulp
Pulp mill Superintendent 1 B 200.000,0 9
Superintendent Assistent 1 150.000,0 6,8 ]
Supervisor 4 ~100.000,0 181
Operator o 4 75.0000 | 13,6
Helper 18 50.0000 | 36,3

Oxygen Delignification,

Bleaching
Pulp mill Superintendent see above B ~ NA.
Superintendent Assistent ~ see above o o N.A. ]
Supervisor 1 100.000,0 45 |
Operg@pr 4 o 75.000,0 13,6 L
Helper 8 50.000,0 18,1 B
SUBTOTAL PERSONNEL COST 120
TOTAL 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
REV:1
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8. Basic Figures for calculation of operating cost (Phase Il)
Case B: Jute Cost Ind. Rs. 7.000

Capacity Working days Production

63,0 BDMTD 350 22.050

70,0 ADMTD 350 24.500

Description Consumption/ BDMT| Unit | Cost per Unitin Ind. Rs/ BDMT

Bleached Pulp Price - Ind. Rs. Bleached Pulp
1. Raw Material
Jute ( with 10 % moisture) 1,72 BDMT ADT 7.000 13.378
2. Chemicals
Digesting, Washing, Screening,
Cleaning
NA2S‘OZTW ' 7 - i t 8.040 i  NA.
NaOH (100 %) 250,0 kg 3) ot 16500 4125
Na2S(100%) ] 60,0 kg 3) t 17.000 1020 |
Antraquinone 18 1,0 kg t ~ 170.000 170
Defoamer ] 1t | 40000 o ]
Oxygen Delignification,
Bleaching
Oxygen ~ 25,0kg t 19.000 225
NaOH (100 %)_ 39,0 kg t ~16.500 64
Magnesium sulphate 4,0kg t 5150 21
Peroxide 41,0kg t 30.000 1.230
DTPA 4,0 kg t 10.000 40
H2S504 ( Sulfuric Acid 100 %) 10,5 kg i t - 2.000 2
Sulfamic Acid t 24.000 N.A
socc2 ] 3,0kg t 10.350 31
Utilities
Electric power 1 610 | Kwh | 2,1 1.280
Process water . 25 | m3 | 07 ] 18
Steam MP (10 bar) 7 3 | v | emo | 879
Steam LP (5bar) i - ot 2930  NA
Millair B 150 Nm3 | o1 15
e | - : |
SUB TOTAL MATERIAL COST 23.096
REV:1
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8. Basic Figures for calculation of operating cost (Phase 1l)
Case B: Jute Cost Ind. Rs. 7.000

Capacity Working days Production
63,0 BDMTD 350 22.050
70,0 ADMTD 350 24.500

PERSONNEL COST
Digesting, Washing, Screening, Ind. Rs BDMT

Cleaning Manpower Ind. Rs.Jyear Bleached Pulp
Pulp mill Superintendent 1 200.000,0 o 81 |
Superintendent Assistent 1 1500000 | = 68 |
Supervisor - 4 100.0000 | 181
Operator 4 _75.000,0 13,6
Helper 16 500000 | 363

Oxygen Delignification,

Bleaching
Pulp mill Superintendent see above - N.A.
Superintendent Assistent ~ see above ~NA
Supervisor ] 1 100.000,0 45
Operator 4 - 75.0000 | 13,6
Helper 8 50.000,0 18,1
SUBTOTAL PERSONNEL COST 120
TOTAL PRODUCTION COST (MATERIAL + PERSONNEL) 23.216

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 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
Informati'on 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.

ad 8,9,10,11
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
Final Report - Phase Il Page 50
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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 broject 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 USD = 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 II)
Pos. Department Assumption for estimate Estimated investment
1 ]Main Equipment, ex Works see Equipmentlist 70,1 Mio Ind. Rs.
1.1 |Main Equipment (imported) 19,9 Mio Ind. Rs.
1.2 [Main Equipment (locally) 50,2 Mio Ind. Rs.
2 {Reserve approx. 5% of equipment cost 3,5 Mio Ind. Rs.
3 |Steel structure approx. 5% of equipment cost 3,5 Mio Ind. Rs.
4 {Piping approx. 10% of equipment cost 7,0 Mio Ind. Rs.
p 5 |Electric approx. 12% of equipment cost 8,4 Mio Ind. Rs.
- 6 [Instrumentation and DCS 30,0 Mio Ind. Rs.
7 |]Total equipment cost (1- 6) 122,5 Mio Ind. Rs.
8 Engineering; Project approx. 10% of equipment cost 12,0 Mio Ind. Rs.
Management
Spare parts for two years, o . .
9 start-up & commissioning approx. 4% of equipment cost 5,0 Mio Ind. Rs.
10 Packing ar,d transportation ex approx. 4% of equipment cost 5.0 Mio ind. Rs.
works to site
11 [Training approx. 2% of equipment cost 2,0 Mio Ind. Rs.
12 |Erection approx. 11% of equipment cost 13,0 Mio Ind. Rs.
s 12.1 |Dismanteling of old Equipment 3%
s 12.2 |installation of new Equipment 8%
13 |Supervision of erection/ approx. 4% of equipment cost 5,0 Mio Ind. Rs.
startup, commissioning
14 |Civil works acc. ITC Information 12,0 Mio Ind. Rs.
14.1 |Breaking of existing Buildings
14.2 |New Building
15 |Subtotal 8 - 14 54,0 Mio Ind. Rs.
16 [Total 7 + 15 176,5 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-called 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.
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3.1

3.2

4.1

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.
REGENERATION

Depressurization

The exhausted adsorber is regenerated by means of depressurization
using the pressure difference at atmosphere in order to remove the
adsorbed gases H,0, CO;, N, from the adsorbent bed. The waste gas is
sent to atmosphere.

Refilling
Afterwards the regenerated adsorber is refilled with part of the recycled
oxygen. The adsorber is then ready for the next adsorption step.

PLANT CONTROL

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

N

H.O

Delivery pressure:

Outlet temperature:

63 Nm®h product oxygen

i.e. 58 Nm%h pure oxygen = 2,0 tons/day pure
oxygen

1,5 tons/day pure oxygen

0, 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
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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C

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 poliution.

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 éspect 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 fife 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.
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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 4 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/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-
cbndensable 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

Design Balance
(Operation)

Evaporation capacity th ! 34,8 27,8
Weak Black Liquor From Digester Plant
Dry solids BDMT/day 100 89
DS-content % DS 10 11
Flow rate t’h 417 34
Temperature °C 70 - 80 70 - 80
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Design Balance
{Operation)

Heavy Black Liquor
Fiow rate t'h 6,9 6,2
DS-content % DS 60 60
Temperature °C ~103 ~103
Live Steah Consumption
t/t evaporated water 5 effects 0,23

4 effects 0,29
Pressure bar (a) 4-5
Temperature °C ~160
Cooling Water For Surface Condensers
m3/t evaporated water ~13
Temperature in/out °C 35/45
Pressure bar (a) 6
Motive Steam For Vacuum Ejectors
Flow rate t/h ~0,5
Pressure bar (a) 12

Final Report - Phase Il

p:\kreindiMribenifinalMinal2DR.doc

Page 63



(—

S’

UNIDO / CPPRI/ TRIBENI IVA

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 paralle! 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 burreis.
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:

Temperature:

Design pressure:

Feed water temperature to feedwater tank:

Black Liquor:

Pulping process:

Raw material:

Dry solids concentration from evaporation:
Temperature:

HHYV of dry solids:

Single drum, top supported natural
circulation outdoor.

89 tDS/day
100 tDS/day

min. 45 bar(a) )

max. 450 °C + 10

In accordance with Boiler Standards
105 °C

Kraft - AQ
Jute

60 %

100 °C

12,0 MJ/kgDS
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Raw black liquor analysis (received from ITC Tribeni on December 16, 1996)

Preliminary

pH -
Total Solids % wiw
-do - % wiw
Suspended Solids % wiw
Active Alkali, Na,O apl
Total Alkali, Na,O ' ap!
Inorganics as NaOH % wiw
Organics % wiw
Silica % wiw
Inerts % wiw
Chlorides % wiw
Sulphur % wiw
Carbon % wiw
Hydrogen % wiw
Nitrogen % wiw
Oxygen (by difference) % wiw
Calorific value cals/gm

Viscosity in CPS at various Temperature

Preliminary

Solid % w/w at 60 °C
Original Too low
45 21,3
60 436

11,7
16,0
17,2
0,007
3,3
35,6
30,1
69,9
0,55
Nil
Nil
1,30
39,6
4,0
2,2
36,4
3507

at 90 °C

Too low
8,5
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
* O,-content

Electrostatic Precipitator:

Bunker C

40 MJ/kg
max. 350 cSt
max. 2,8 %

30°C
40 °C

min. 150 °C
min. 150 °C

165 °C

3 % vol. in dry flue gas after the

ecohomizer

Dust loading at precipitator (normal cubic metre dry gas):

*

Inlet
* Outlet

Feed Water Quality:

Feed water and bolt water quality will be based on the standards.

approx. 15 g/m?3
150 mg/m?3
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RECAUSTICIZING PLANT

GENERAL CAUSTICIZING REACTION

In the recausticizing plant sodium carbonate (Na,CO,) reacts with calcium
hydroxide (Ca(OH),) to sodium hydroxide (NaOH) and calcium carbonate
(CaCO,) according to the formula

Na,CO, + CaO + H,0 -------> 2 NaOH + CaCO,

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

Ca0 + H,0 ~—------- > Ca(OH),.

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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UNIDO / CPPRI/ TRIBENI IVA

From the slaker-classifier 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 ténk 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.

~

3. TECHNICAL DATA
Basic Data

White Liquor Production:

Balance: 195 m3¥/d
Design Capacity: 230 m¥/d
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UNIDO / CPPRI/ TRIBENI IVA
Process Data
Active alkali concentration as NaOH: 110 g/l
Causticizing degree: 80 %
Suspended solids in clarified
white liquor: 100 mg/l
Lime mud dry content after filter: 50 %
Alkali content as NaOH in
washed lime mud: <1,0%
Burnt lime quality: min. 80 %
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10.3 Cost Information Received from Tribeni
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TRIBENITISSUES DIVISON

I" P.0. CHANDRAHATI, DIST, HOOGHLY, W.B. PIN-712504
( ;EtE:H:ONzé-;i%%;(?'BZ IN, FAX : 91-033-846031
- : -420/4217422/499/028/029/737/738
v L.T.C. LIMITED STD : 033 (TRIBENI) (8 LINES)

R&D/UNDP/KNB/3953 THROUGH COURIER SERVICE  May 15, 1997

Mr. Gerhard Kreind!

Project Manager
IVA Pulping Technologies GmbH
TurmstraBe 44, P.O. Box 4
A-4031 Linz
AUSTRIA.
Dear Mr. Kreindl,
e
~ Some feedback from us are overdue. We have now received them from
Mr. Kapoor (Our Civil Dept.) and Mr. RK. 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 MS/MS 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
p
N In quoting for pumps (cost given in the attached list), it is considered
that impeller & shaft are made of SS, remaining parts, i. . 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,
- aANA, o
(K.N. Basu)
Encls: as stated. ASSTT. MANAGER - R&D
-

Dl.\’ISIONAL HEADQUARTERS : TRIBEN} HOUSE. 2 LEE ROAD, CALCUTTA-700020. TELEPHONE 1247-2281/5
TELEX :21-2329 TRIBIN.CABLE: TRIBTISS, FAX : 91 -33-2478576 '

REGISTERED OFFICE : L.T.C. LIMITED, VIRGINIA HOUSE, 37 CHOWRINGHEE, CALCUTTA -70007]



ESTIMATED COST

State I
1. Breaking Breakers Nos. 5& 6
(including Breakers dismantling, columns
etc. required)
12x112M = 13440 M? @ Rs.1000/- for M? 1.35
2. New Foundations
2.1 Blow Tank (120 M?)
4MOx95MHt (160T) 1.50
22 Hot Water Tank (30 M")
2x4Mx4MHt (40 T)RCC 0.60
23  Condensate Tank (250 M°)
6 MO x 10MHt. (300T) 2.00
2.4 Misc. Pump foundations, agitators, cyclone etc. 6 Nos. 0.90

Total Rs. 6.35 Lacs




p/2
§tage II |

r |
~ A, 1) Breaking Breaker Nos.6, 7 & 8 (50% floor)
©+45,1 level -
R, in Lacs
@ 5.1 level = 22 x 11,2 x 50% 123,20 Me
Roof Truss = 22 x 11.2 x 100% 246,40 M2
' (@ +12,0 level)
@ B, 1000/~ per M2 369,60 M2 3,70
ii) New RCC Floor @ 4 12 level/ +5.1 level
+ 5.1 level = 22 x 11,2 x% - 123,20 M2
+12,0 level = 22 x 11.2 246,40 M2
@ ks, 6500/~ per M2 369,60 M2 24,02
iii) New Roof Truss @ + 20 level
" + 20 level - 22 x 11,2 246,40 M2
~ @ Rs, 3000/~ per M2 , _ 7.40
iv) Crane ) 5, 00
Total '.... Rse 40,12 lac
B, Foundations ete,
a) Q' Zero level
i)  Agitator/punps 13 Nos, @ 0,15 1. 95
it) Screen Accept Tank 3.5 x 3,5 x 4 MHt, RCC 4,00
(40 M3) | A
1ii)  Filtrate Tank (160 M3) 4,3 @ x 7.6 Ht, (140T) 1,50
S iv) 02 Mixer/stands Joint 2 x 0, 15 0. 30
~ v) 02 Reactor (45 M3) 2,4 & x 10,0 Ht, (60T) 0.75
vi) 02 Blow Tank (24 M3) 2,5 @ x 5,0 Ht, (30T) 0, 40

b) @ + 5,0 level/ +12 level

i) @ + 5.0 level Pr,/sec, Centrifugal Screens

& Vib. Screen) 3 Nos, @ 0,20 0.60
11) @ + 12 level Slusher (5' x 8*) - (35 T) 0,50
i11) @ + 12 level Vacc., Drum Filter (8 x 8') (50T) ~ 0.60

iv) @ ¢+ 12 level Cleaners-Sand Cleaners 4 Nos, & 0,15 0,60

Total sse0 Rse 11, 20 lca
Total ,.es A & B = Rs,51.32 Lacs, |




Stage III

Steam Mixer/Peroxide Mixer 3 Nos, @ &, 0,10
Total eves

“Total A 4#B 4+ C. = R, 50,21 Lacs,

p/3

4 A, 1) Breaking Breaker Nos, 9 to 12
N (including floor @ 5,1 level & Roof) - B in Lacs
Floor @ #+ 5.1 level 28 x 11.2 = 313,6 M2
Roof @ +12,0 level 28 x 11.2 = 313,6 M2
@ k. 1000/~ per M2 627.2 M2 6. 27
ii) New Floor @ +12 level 28x11,2 = 313, 6M2 @ B.GSOO/-
' ) per M2 20, 38
111) New Roof Truss @ +20 level 28x11,2 = 313,6 M2
@ Rs, 3009/-
per M . %41
Total soas B, 36,06
B, Zero level Foundations
i) Filtrate Pump & Misc,Pumps 20 Nos, @ 0,15 lac each 3,00
N~ ii) PFiltrate Tank 4 M@ x 7 MHt, (85 M3) = 100 Tons 1, 20
' ii4) Filtrate Tank 4 M @ x 7 M Ht, (85 M3) -~ 100 Tons 1. 20
iv) 07 Mixer, Stands Joints, Agitator = .
6 Nos, @& 0,15 lacs each 0, 90
v) A-Tower 2,4 M @ x 10 M Ht., 40 M3 (55 T) 0,50
vi) EOP - Pre Towers 1.0 M@ x 12 MHt., 9M3 (20 T) 0. 30
vii) EOP - Tower 3.0 ¢ x 12 MHt, 85 M3 (120 T) 1, 00
viii) P-Tower 3,2 ¢ x 12,8 M Ht, 100 M3 (125 T) 1. 00
" ix) Filtrate Tank 3.0 @ x 4.0 Ht, 28 M3 (35 T) 3 Nos x
Pse 0,75 2,25
C 412 Mlevel
i) vac, Drum Filrers 8'x 8! Nashers (s0T) _
; 2 Nos, x @ &, 0,50 1,00
~ ii) A~Washer, EOP/P Washers 8' x 8' Washers (50 T)
‘ 3 Nos., X @ Fs, 00 50 1. 50
111) 0. 30

Rs, 14, 15 lacs




?

Stege IV
A, @ 2Zero ievel Ree-
Purps 9 Nos, @ ks, 0,15 each
B, @ +# 12 level
i) Pump 1 No, @ s, 0,15 each
ii) Black Liquor Filter (25 M3 Hr)
Total .... Rs,
APPROXIMATE ESTIMATED COST '
Rse in Lacs
Stage I 6. 35
Stage II 51, 32
Stage III 50, 21
! Stage IV 1,70
109, 58
Diversion of Cables/Pipes’ 4,00
(Civil jobs)
113,58
Contingencies 6,42
120,00 Lacs

The estimated cost is subject to modification after

'I‘Otal sooe Rs,

receipt of detailed Engineering/Foundation Drawings, .

—_—yt

p/i

in Lacs

1,35

0. 15
0, 20

1,70 Lacs




Description of Equipment

Hot Water Pump - 90 m3/h, 35 m WC, 1500 rpm
Motor

Condensate Pump - 450 m3/h, 20 m WC, 1500 rpm
Motor

Condensate Pump - 110 m3/h, 20 M WC, 1500 rpm
Motor '

Cooking Liquor Pump - 60 m3/h, 50 m WC, 1500 rpm
Motor

Primary Screen Feed Pump - 170 m3/h, 25 m WC, 1500 rpm
Motor

Cleaner Feed Pump - 500 m3/h, 20 M WC, 1500 rpm
Motor

Filtrate Pump - 200 m3/h, 20 m WC, 1500 rpm
Motor

Filtrate Pump - 35 m3/h, 20 m WC, 1500 rpm
Motor

Secondary Screen Feed Pump - 60 m3/h, 20 m WC, 1500 rpm
Motor

Decker Wire Wash Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Cleaner Feed Pump - 200 m3/h, 20 m WC, 1500 rpm
Motor

Cleaner Feed Pump - 90 m3/h, 30 m WC, 1500 rpm
Motor

Brown Stock Pump - 120 m3/h, 25 m WC, 1500 rpm
Motor

Item No.

ZF13PO1

ZF13P02

ZF13PO3

ZF13P0O4

ZF25P01

ZF25P02

ZF25P03

ZF25P04

ZF25P0S

ZF25P0O7

ZF25P08

ZF25P09

ZF31PO1

Cost
Rs.in Lacs
each 0.30
each 0.25
each 1.50
each 1.00
each 0.40
each 0.30
each 0.50
each 030
each 1.00
each 0.50
each 2.00
each 120
each 0.50
each 040
each 040
each 0.30
each 075
each 040
each 040
each 030
each 1.50
each 0.50
each 1.00
each 040
each 1.20
each 0.50

2.



Description of the Equipment

Black Liquor Pump - 30 m3/h, 25 m WC, 1500 rpm
Motor

First Washer Headbox Dilution Pump - 220 m3/h, 20 m WC,
: 1500 rpm
Motor

Dilution Pump - 85 m3/h, 20 m WC, 1500 rpm
Motor

Item No.

ZF31P0O2

ZF31P0O3

ZF31P0O4

Black Liquor Filter Feed Pump - 25 m3/h, 20 m WC, 1500 rpm ZF31PO5

Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Second Washer Headbox Dilution Pump -
300 m3/h, 18 m WC, 1500 rpm
Motor

First Washer Shower Feed Pump - 35 m3/h,
30 m WC, 1500 rpm
Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Medium Consistency Pump - 40 m3/h, 100 m WC
Motor

Stock Pump - 120 m3/h, 25 m WC, C=2,5%
Motor

Filtrate Pump - 30 m3/h, 100 m WC
Motor

ZF31P0O6

ZF31P0O7

ZF31P0O8

ZF31PO9%

ZF41PO1

ZF41P0O2

ZF41PO3

each
each

each
each

each
each

each
each

each

each

each
each

each
each

each
each

each
each

each
each

each
each

P/2
Cost

Rs. in Lacs

0.40
0.30

0.50
0.40

0.40
0.30

0.40
030

0.40
0.30

0.50
0.40

0.40
0.30

0.40
0.30

1.50
0.50

1.50
0.50

0.50
0.30

WEN
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Description of the Equipment

Filtrate Pump - 300 m3/h, 25 m WC
Motor

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm
Motor :

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Filtrate Pump - 300 m3/h, 20 m WC
Motor

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm
Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Stock Pump - 120 m3/h, 25 m WC, C=2,5%
Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Filtrate Pump - 300m3/h, 25 m WC, 1500 rpm
Motor

Medium Consistency Pump - 40 m3/h, 100 m WC
Motor

Stock Pump - 120 m3/h, 25 m WC, C=2,5%
Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Filtrate Pump - 300 m3/h, 25 m WC, 1500 rpm
Motor

Item No.

ZF41P0O4

ZF41P0O5

ZF41PO6

ZF41PO7

ZF41PO8

ZF41P0O9

ZF43P0O1

ZF43P0O2

ZF43P0O3

ZF43P0O4

ZF43PO5

~ ZF43PO6

ZF43PO7

p/3
Cost
Rs. in Lacs

each 120
each 050
each 0.50
each 035
each 0.50
each 030
each 120
each 0.50
each 050
each 040
each 0.80
each 050
each 1.20
each 0.50
each 0.50
each 0.30
each 1.20
each 050
each 1.50
each 0.50
each 1.50
each 0.50
each 0.50
each 030
each 1.20
each 0.50

/4.
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Description of the Equipment

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm
Motor

Stock Pump - 120 m3/h, 25 m WC, C=2,5%
Motor

Wire Cleaning Pump - 25 m3/h, 60 m WC, 1500 rpm
Motor

Washer Shower Feed Pump - 35 m3/h, 30 m WC, 1500 rpm
Motor

Filtrate Pump - 300 m3/h, 25 m WC, 1500 rpm
Motor

Stock Pump - 80 m3/h, 25 m WC, C=4,0%
Motor

Item No.

ZF43PO8
ZF43P09
ZF43P10
ZF43P11
ZF43P12

ZF43P13

p/4
Cost

Rs. In Lacs
each 0.50
each 0.30
each 150
each 0.50
each 0.50
each 0.30
each 050
each 0.30
each 1.20
each 0.50
each 120
each 0.50
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EXISTING PLANT

2 EQUIPMENT ADDED 15.8.97 kn kr

1 REVISION 15.1.97 kn kr
Anderung Anz. d. And. : Anderungsinhait Datum Bearbeitet Gepruts
Revision Neo. of Mod Moditication Date Made by Cheched by

Hersleller/Manufacturer
Oatum Name
Date Name

Gezeichner $9-10-1994 KN

Drawn
?::Zf;; r9-10~199f KR Mafistan/Scale Herstalierzeichnungs -Nr./Manufacturer Dwg. No.
1.250 IMPCO—VOEST~ALPINE
Pulping Technoiogies GmbH
LAYER 9 EXISTING BUILDING BEAM 1-4 Prajekt/Customer Benennung/Title Massa/Mass
LAYER 8 EXISTING BREAKER RETROFITTING PHASE 2
e TRIBEN] PULP MILL LAYOUT
erlestofr/Materna
LAYER S DELETE £XIST CHLOR. & BROWN ST WASHER b fretenat
LAYER 3 DELETE EXIST EQUIPM.
LAYER 2 NEW EQUIPMENT Kunden/Customer-Doc-No.. IVA-Doc-No.: SBr:::(r v:;\ F«;::.:r ARr:tei::::\g
ITC.ZF/ZAL 2001 E AO| 2

6 5 L T 3 2 l !




Lo

| |

I I 5 |
51 RHIMITHEI L — | 'W3lghsS 1¥0dSNVYL dINd |

ANV L - — _—— e — — -

301NS-WNIAGS

Haivm [ bonon | ponoit onouLs

t
— NV || oyl NNV L
t
|

9l




10 3 ' 8 7 [ 6

@Vlol/j{)@@ G

/\SEE ON B -B

LAMORT PRESS

|

|

. |
/\ |
| T |

BROWN STOCK WASHER 1 @
,,
&5 IR
BROWN STOC +
SCREEN WASHER 2
— VA

N

l ‘ HD STOCK TOWERS

[ I — ‘
ETRONG LIQUOR | WEAK [ wash] ! ! | \ l ! ' +7 85 ismonﬁuouon b
IT ANK TANK || TANK | | I l ‘ l l I f .TANK TANK
| I : ! 1
' CLEANING  SCREENING || ! ' ] ~ 1
- R i . | | | e )
bgeier )| | 101 . ' ‘ T || Lo
a ale | S S [
| L] % | | | | £0.00 |
i ! -, ' f ' — % ‘
1

I, |

| |

| |

| |

l ' :

00 o o

._._______C'F_ ________ ’; ________________________________

¥ I
'
I : @ -
'?“ T T - - T - EF SODIUM-SULFIDE i -~ -

______ ‘ TANK

| . [ PULP TRANSPORT S‘TSTEMI ] | ‘_‘%

|
be—e T o Wawomn 1| |0




b cechoun &

L1S3HI MI0LS NMOYS

© RO (DE) ‘
|
|
|
|

MNVL MO7d

|
|
|
|
|
|
|
H

J-JNOILJSS




a M aAYTIS T

ANV

I———|l v

£4-—-f—-

CHLOR.

ASHER

BEATER HOUSE

PLATFORM

|
f 1
) oS -—————':IFOR OoLD
i I' s e - SCREENING

FONTROL |LABOR.
ROOM

T

FITTERS WORK SHOH

OVERHEAD WATER TANK

@—————E} ————————— ' = T - - ke - S — ——— —
+1217 m  ISCREEN
S| + 3 e
T o~ : __i-__ T —-—-— ! ENGINEERINI
- ‘ - i ! - ! i LAMORT PRESS !-—- 3L0CK
Breaker 10 | < I ¥ :
. + F "BROWN STOCK WASHER 3 BROWN STOCK WASHER 1 !
@‘ﬂ_-—‘l;-_“__:ﬂ—%—m—_ﬁ: BT oS——————" R e . ‘T—_ ____T_ BROWN—StECK WASHE‘JE_I )
AN | L1 0m ’ ; T



1
L
L
L
|
|
|
+
il
L
|

— Y A ) e xTIJ :_m

Ll CLER LG TS

s el | VECTL LR L E LR (R

BRERRLIREINEE I

cwu_Jﬁr_ Lw)% S | mm_

SRR ~
A Y N
A .

B R N N O S

008824

3L0CK

ENGINEERING

B Sachou @




BEATER HOUSE

ﬁ[

FITTERS WORK SHOR

OVERHEAD WATER TANK

ENGINEERING
BLOCK

92400

@
& SLREENING AREA

& ELEVATION 51 m

AN
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Verwendung dieser Unterlage ist nicht
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STAGE 1T NEW BLOW TANK, HEAT RECOVERY, WASHING, SCREENING & CLEANING

2 EQUIPMENT UPDATED 15.8.97 kn kr
1 REVISION 15.1.97 kn kr
Anderung Anz. d. And. Anderyngsinhalt Datum Bearbeite! Gepriifr
Revision No. of Mod. Modification Date Made by Checked by
Hersteller/Manufacturer
Datum Name
Oate Name G@ - m
Sezeichnel $9_10-1994 KN : A
g::::;; $9_10-1998 KR Mafistab/Scate Herstellerzeichnungs-Nr./Manufacturer Dwg. No. ,:"-,'f.—
1:250 IMPCO-VOEST—ALPINE
Pulping Technologies GmbH,
LAYER 9 EXISTING BUILDING BEAM 1-4 Prajekt/Cystomer Benennung/Title Masse/Mass
LAYER 8 EXISTING BREAKER RETROFITTING PHASE 2
AY t
S PULP MILL LAYOUT
wWerkstoff/Matenal
LAYER S DELETE EXIST CHLOR. & BROWN ST. WASHER
LAYER 3 DELETE EXIST EQUIPM
LAYER 2 NEW EQUIPMENT Kunden/Customer-Doc-No.: IVA-Dac-No.: SB;:Q; ':’" FZ’::‘:' ;;n::::-;:q

ITC.ZF/ZAL 2002 E AO| 2
6 i 5 L, 3 2 | 1




NN ¥ ] E
| | 1S | — i
. EII;N—L. :‘E_,:fE_.:c_.rl]lL _llhmawmhlmﬁm.zmhlﬂgal'\_
@ L g o
.% M wvam |
i
r

U sechou @

v _ T T ﬁl[_“l 1 ‘\1,_\1 o el T




MOUDDS /)

|
|
|
]
|

1

I 10 9 | 8 ; 7 | 6
[ I I i ] ! 1 I I I T
0 10 20 30 40 50 60 0 80 9% 100
+2L6
\ (_—\ —]—
+20.0 /\D E E ! O N B B
¥ 5 o |
| | [ ]
! BLEACHING'WASHER i BROWN STOCK WASHEF&} SO STOCK vASHER 1 /]
120 l ’ “'_!"‘_“ i Tt 71 ‘l - BROWN STOC [ +12,17 / I
;% 7 i N i ‘ }r——__.__l_ i i ! WASHER  }——) &?]‘ :
! = : ) ]
+7.85 ; ’ ‘ | ‘ I 785 ‘p
k2 { ‘ ' 2
.5 1 , l h ] CLEANING  SCREENING [ .51 === ,
i% Digedter l | | m m ' f 77
|
|

|
|
|
|
|

|
|
|
|

HD STOCK TOWERS

_ e e ——

- ——— e e e e -

1 1
| ' < } :
_____ | SODIUM-SULFIDE

TANK

] ] - ﬁ_:

|
[ PULP TRANSPORT SYSTEM,
o |
. e

. 1
| m 1

l




SECTION C-C

BLOW TANK |,

"

TOWER

i

UNBLEACHED

CHED TOWFRS
_?_

£

3
—
>




|

@WOH—DBS 3

__r___r_“

I

u

O |
| ; Di_gi:T_re_r
r——*$~~£#

- i _——
Digelfer
1

Y SO W WS WO U U S

|

H
T
1
1

(==
T

——————— __é——-_—-_—--—--:—_l- } —

Breaker 2 i _'I

+——}- 4; 'J

_______ .# ! “

Breaker 3 ~ . é— !

k | |

"""""""" + |

h_B_re;L:e—r_z._—_ 1 ! BEATER HOUSE ’

. i PLATFORM | “%" 'f
- T - EFOR OLD

ﬁ:'r— ——————— j;—SCREENING ’, !

-+ |

|

ONTROL [LABOR.
ROOM

o

1 -

OFFICE

FITTERS WORK SHOHA

EXISTING  _ i

Buasher FROM |+ 1| § — TR
PM1 & 2 SIDE | i .
By 3 BSW 3 l
1] .
_____ =
l |

— 1 —-—=st |

—
— BLW 2
]
2 _— J -
m——

OVERHEAD WATER TANK

% +12.17 m ’T"

(
|

BROWN STOCK WASHER 1

|
BROWN STOCK WASHER 2 ]

[__

|

T

ENGINEERIN
BLOCK



@ \n@hl@ag D

ENGINEERING
BLOCK

Cﬁ
©
@
®
®
@

>
:

COLLECTING f

CHEST 2
——————— -

—_— — _—— —— — — — —
— ___B._——._—————————__
D —— ___E.._——_—_——-—-_
1
|
—_——— s ———— - &
—_—— S
Digester
- —te
—— g e —
o
o
P S © 6 |




s S m—

BEATER HOUSE

ﬁ[

FITTERS WORK SHOR

OVERHEAD WATER TANK

ENGINEERING
BLOCK

92400

©
» SCREENING AREA

O ELEVATION 5.1m

(D noe2s D




+/ 851

ELECTRICAL

CARPENTRY SHOP

3DgIYg Idld

|
|
|
|
|
S

24
o
—
<
w
e 4
a
X
z
<«
T
a4
o (=
=4 w
m i w'ee
@2
-
it
- !
&

I
+
|
8
|
|

I
l
22600

———

d

CE=

- BT
{

CLEVATION FLOOR +5.1m

m/\ m@m&@@

ACAD - PART:TRIFIB3

11

12

13

14

15

16

1B10)J3A Y2 jyd14ab paim pun y3y4eysab
Jyau st abejuajun a3sap bBunpuamuap
abripimsbunwuwiysaq ‘mzq aybnjaqun alg

M I o 1




'3om +12.0m +12.1/m CLEVATION GROUN

N
?
£
.




OR

CARPENTRY SHOP ———
ELECTRICAL

O @EYO &

Eomod=a5

OUND FLOOR

STAGE 2 NEW OXYGEN DELIGNIFICATION & Bl EACHING

2 EQUIPMENT UPDATED 20.8.97 kn kr
1 REVISION 15.1.97 kn kr
Anderung Anz. d. And. Anderungsinhait Datum Bearbertet Gepriitt
Revision No. of Mod. Modification Date Hadge by Checked by
Datum Name g—@ Hearstelter/Manyfactyrar
Care Hame s
Sezextnet $9.10-1994 KN
g::::;; 9-10-1999 KR Hastab/Seate Herstellerzeichnungs-Nr./Manufacturer Owg. No. 'j’
1 2 5 0 IMPCO—VOEST—ALPINE
Puiping Technologies GmbH!
LAYER 9 EXISTING BUILDING BEAM 1-4 Projekt/Customer Benennung/Title MassesMass
LAYER 8 EXISTING BREAKER RETROFITTING PHASE 2
[
AYER 7 PHASE 2 TRIBEN' PULP MILL LAYQUT
Werkstoff/Marerial
LAYER S DELETE EXIST CHLOR. & BROWN ST WASHER e
LAYER 3 DELETE EXIST EQUIPM.
LAYER 2 NEW EQUIPMENT Kunden/Customer-Doc-No.: IVA-Dac-No: :r::;'r ":f“ F‘;’:'z“:' ::dv';;‘;':‘q
ITC.ZF/ZAL 2003 E AO| 2
6 | 5 A 3 2 1 1




