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Start of erection in 1940f heaping up the area near the 
Danube for 2 - 4  meters withj^ravel from the port.
Question of location: the new plant was situated as a 
neighbour of VOEST because there was a surplus of coke 
oven gas.

The original name of our company was "(Jsterreichische 
Stickstoffwerke AG” (translated: Austrian Nitrogen Plants 
Ltd.). Initially only nitrogen fertilizers have been pro­
duced. This old name was too complicable and too long for 
international usage. So we changed it to ”CHEMIE LINZ AG” 
some years ago.

Original layout of our facilities:
1. extension step: 50 000 t N
2. extension step: 100 000 t N
Start of production - Primary N: October 1942

CAN : March 1943
In the year 1944 we had reached a production of 55 000 t 
primary N.

During the second world war our plant was bombarded by 800 
bombs. From May 1945 to July 1946 production partly stood 
still due to damage and power supply. Until 1948 the former 
production was reached again. It was boosted strongly in 
the following years.

1957 1967 1977
Production of
primary N: 164 000 t/a 275 000 t/a 466 000 t/a

./2
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The number of different products increased during the same 
time from 200 to 1 300.

The most important results of our chemical - technical in­
vestigations you will find in the Know How brochure of our 
enterprise.

./3



The most significant erections:

1939 Foundation of the enterprise "Osterreichische 
Stickstoffwerke AG" with a layout figure of 
50 000 t N.

1943 Start-up as an enterprise producing only nitro­
genous fertilizers

1944/45 800 bomb-hits, closing of the plant

1945/46 Reconstruction, installation of the departments 
investigation, development, sale and training.

1948 Foundation of pharmaceutical division and conti- 
nous extension of all plants.

1953 Foundation of the production line for plant protec­
tive agents.

1954 Start of the plants "Gypsum SulDhuric Acid" and 
SSP.

1960 Start of organic production facilities (preplastics 
and plastics)

1975 Erection of the plant at ENNS (acrylonitril)
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TABLE OF DEPARTMENTS YOU CAN VISIT DURING THE COURSE

ATH: Division A, technic, high pressure
Single train plant for NH^-production, old 
ammonia synthesis plant, ammonia storage.

ATG: Division A, technic, gas preparation
Synthesis gas preparation from coke oven gas 
and natural gas, gas reforming plant, water 
supply for the whole company, boiler feed 
water treatment, oxygen plant.

ATN: Division A, technic, nitrogen fertilizers
Nitric acid, CAN, ammonium nitrate, ammonium 
sulphate, storage, bagging and shipping, plastic 
bags.

ATP: Division A, technic, phosphate fertilizers
Sulphuric acid and cement from gypsum, sulphur 
burning plant, single superphosphate, NPK, phos­
phoric acid, storage for fertilizers and raw 
materials, bagging and shipping.

BTH: Division B, technic, urea
Urea and melamine plant, storage, bagging

THW: Central technic, main workshop
Manufacture and repair of vessels, heat exchangers, 
pipes,...
Machining shop, repair of pumps, gears,....

' P,.- R-v
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TEL: Central technic, electrical department
Flanning of electrical equipment of new 
Chemie Linz plants,
electrical maintenance, balancing of rotors.

TME: Central technic, instrument department
Planning of instrumentation systems, 
weighing systems, maintenance and repair.

TMP: Central technic, material testing
Recommendation concerning material selection 
for new and existing plants, check of welding 
seams, corrosion tests, ....

You will have also the opportunity to visit the following
departments for a short time:

TBW: Central technic, civil department
Planning of new buildings and maintenance of 
buildings, streets, rails, sewerage. Insulation 
and painting gr^up.

US: Safety department
Safety instructions, registration of accidents, 
fire brigade, safety means (masks, filters, res­
pirators, .... )

TKB: Central technic, design
Coordination of all investments (new plants), 
improvements in existing plants together with 
production- and maintenance departments, wor­
king out of drawings and investment programs.
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LCS: (CHEMSERV CONSULTING) - a 100% subsidiary of
Chemie Linz AG
Central planning, licenses
Licenses and Know How from Chemie Linz

GBR: Discussion with members of the works council.

MMV: Central division M (procurement)
• Stores, computer system

PAW: Central division P (personnel), training school 
Training of apprentices, workers and employees 
in lectures and courses

•



Z u r  B e a c h tu n g !
Ein- und Ausfahrt 
an den Werkstoren 
nur nach 
Einweiaung

Bel langorem Halten 
ist der Motor abzustellen 

Iff f W *  ЛУУсЯв- 
/Л,'£70.иС71'ъц СМ-У

Die zu!âs$ige 
Hôchstgeschwindigkeit 
betràgi 15 km/h.

f T*r MA* sper&t>
/£ 'fS' U*m/4.

Ranchan ist im ge~ 
samteri Weiksgelànde, 
mit Auenahme 
besonders bezeichneter 
Bereidie verboten.

У  gMoKi' АРгъ
et-, /и 7#*

POG*S.

Das Hantieren mit 
offenetn Feuer ist 
verboten
(Explosionsgefahr!) 
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DoaÎt  'fftan&AAPtr

Fotografieren im 
Werk ist verboten.
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MÉC8WIICAL JOBS FOB OPERATORS’"' “*" T”

During start-up of a new plant normally we have some 
maintenance personnel in shift (1 or 2 shift locksmith).
If the plant is in continuous operation there is no 
maintenance personnel in shift. For the complete plant 
of Chemie Linz only in two departments (ATN and ATP) 
each one shift locksmith is working. For example the 
single train ammonia plant» water treatment and also 
urea plant don't have a shift locksmith. If there is a 
trouble the operating people (production) can call the 
stand-by-service (on call service).

For every production department
1 chemical engineer or production foreman- 

for every maintenance department
1 mechanical engineer or maintenance fore­
man and
2 locksmiths with good knowledge of the 
plant are on call for the time of one 
week after the normal working time and 
during weekend.

Since some years in Austria the profession "CHEMIEWERKER" 
(operator for chemical plants) can be learned. After the 
normal education at school (normal age of the person is 
15 years) a young person can join e. g. Chemie Linz and 
can learn for 3 years this profession. During this edu­
cation at school/workshops and different plants the person 
becomes familiar with small maintenance jobs. Therefore 
in Chemie Linz the operators are allowed to fulfill certain 
maintenance jobs under supervision of the production fore­
man and in responsibility of the production department.

¡2-
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In the following maintenance jobs allowed for operators 
are pointed out:

Mechanical jobs allowed for operators in department ....

After order and instruction by the shift foreman the 
following jobs are performed by production side after 
relevant guidance by the maintenance side in the later 
mentioned units.
Beside the general precautions the following particular 
safety instructions have to be considered:

Pipes resp. pumps are to depressurize and to drain 
hand wheels of valves - if required - are to block, 
blinds have to be installed, switches for motors are 
to lock or fuses are to be removed by the electrical 
department. For jobs with aggressive mediums the 
common safety means (e.g. goggles, protective suits, 
rubber boots, gloves, etc.) have to be used. Flight 
divices or masks are to keep ready, also water in 
form of a flexible water tube. In case of escaping 
N0-, SOj-, C0/C02“ or other dangerous gases the 
working area has to be left immediately.
In principle all job*: are to be fulfilled in such a 
way that neither the worker nor its surrounding will 
become endangered.

For all jobs up today a work perrait was required also in 
future a work permit is necessary (look to safety instruc­
ción no. 6 - maintenance jobs in the plant).

General instructions for all jobs

1. Don't use wrench extensions for tightening of screws.
2. Tighten nuts or flanges and lids crosswise and uniform.
3. Clean sealing surfaces before installation of new gas­

kets .
73
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Treatment of gaskets before use:
For steam, cold water, hot water, air
sulphuric acid, lye : . . - mixture graphite + oil
Nitric acid, NflK-slurry, ammonia:silicon grease 
Only use not damaged bolts of sufficient length in the 
required quality and use not damaged nuts. Grease them 
before use.

5. In the case of changing armatures pay attention to 
material pressure range and flow (arrow).

6. The general allowance to fulfill maintenance jobs is 
limited by nominal pressure 10.

7. Welding jobs are not allowed.
8. To erect scaffolds higher than 1,5 m is not allowed 

(call scaffolders).

Gasket material to be used:

Steam, water, condensate, cold gases, 
compressed air, lyes

Phosphoric acid

Nitric acid

Sulphuric acid 98 %
Sulphuric acid below 76 %, HjSiFg

Oils, coating agents

Klingerit 400 UNI­
VERSAL (blue) or 
Klingerit red 
Rubber reinforced 
by fabric 
Klingerit 400 or 
Klingerit Acidit 
Klingerit red or Teflon 
Klingerit Acidit or 
Klingerit red 
Klingerit oilit or 
Klingerit red

Beside the already mentioned general jobs for every unit of 
the department particular jobs are listed up which are also 
allowed to be performed by production personnel :



Some examples:

Ba29in£L s^hip£ing_(units 620) :

Greasing of vehicles (dumpers, fork lifts; wheel loaders) WOWP 
Bag welding machines: Turn or change of razor blades 

Clean the filters of the vacuum pump 
Equalize felt-disk
Clean preheater and pre-pressing device (grease with 
silicon oil) WOWP
Replace tubes
Check and clean cooling water filters 
Adjust ammeter for heater

Loading of accus WOWP

Central^ raw niaterial_storac[e_(unit_631^:

Change armour plates on conveyor chutes WWP
Repair small defects on belts WWP
Change shear-bolts on reclaimers WOWP
Replace grease nipples and grease tubes WWP
Clean, oil pneumatic hammers WOWP
Replace rubber aprons and belt cleaners WWP
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TYPE OF JOB REMARK

Sealing of glands on valves and philips up 
to PN 10, small jobs an steam-, condensata- 
and Maim water-lines up to 7 bar

Tighten screws equally. Lantern rings should 
not touch the shaft, be sure that all screws 
are in good condition. "Klinger" valves are 
allowed to seal only in closed position, 
(with work permit)

Remedy leakages an armatures (e.g. glands, 
flanges of pipes) immediately after de­
pressurizing and drainage

Pay attention to general precautions, be 
sura that pipes are empty, wear protective 
clothes (with work permit).

Chenge of small valves and armatures 
(e.g. condensate traps) up to N0 100 and 
up to an operating pressure of 10 bar.
Connection and disconnection of flexible 
tubes for compressed air, oil, water,acid 
as well as mounting of clamps.

A

Use tubes only if clamps are mounted .
Pay attention that the right tube-couplings 
and reliable clamps are used 
(without work permit).

Setting and removal of small blinds (with­
out groove) as well as connection and dis­
connection of corresponding pipes.

Pay attention to general precautions, de­
pressurize and drain the pipes, use pro­
tective clothes. If electrical connections 
or earthings are to be disconnected inform 
electrical department before starting the 
job (with work permit).

Gpening of lids for cleaning of vessels, 
hoppers, pipes and chutes.

Use require ! protective clothes 
(with work uermit)

Provisional sealing of steam-,condensate-, 
acid and water-pipes by means of clamps.
Connect and disconnect oil-, acid- and 
other wagons or tank-lorries without using 
of threaded clamps*

Pay attention to safety instruction r.o.23 - 
loading of wagons- and no.28 - safety in 
the field of shunting 
(without work permit)

Change of upper and return rollers on 
"^fcbelt conveyors during standstill of the 

conveyor.

Jobs to be performed are only allowed during 
standstill. Pay attention to safety irstr. 
no.24 - belt conveyors 
(wixh work permit)

Refill and adjust drop-oilers as well as 
supervision of existing central-lubrication 
devices for functioning.
Refilling of grease pots.

Use only non contaminated grease of pre­
scribed type.
Exception: Central lubrication of filter 
in NPK-plant will be maintained by the 
maintenance personnel (without work permit).

Taka care for all points to be lubricated 
e.g. nipples, grease boxes, oil droppers 
(on compressors). Exception: All closed 
lubrication systems (gear-boxes,...)

Look to lubrication chart.
Exception: Grease nipples and grease boxes 
in NPK plant (without work permit)

Help for lubrication of running pan- 
conveyors by means of a motor-grease-press.

One man stands in sight-connection with the 
greaser on the emergency switch of the 
conveyor (with work permit)
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FUNDAMENTALS CF MAINTENANCE

1) Production and maintanance

Position of maintanance in a production process

•V

2) The maintenance cycle

t
3) Some technical terms

Administratirn 

Preventive maintenance 

Corrective maintenance 

Modification 

Replacement

Direct preventive maintenance
*Indirect preventive maintenance

/2



Subjective inspection

Objective inspection

Surveillance 

Bath tub effect

4) The economic effects of preventive maintenance

5) Maintenance cost

¡4age cost 
Material cost 
Administration cost 
Purchased services 
Conversion cost

Direct maintenance cost. 
Indirect maintenance cost :

y

6) Maintenance in a production process

a) Operation
b) Control
c) Care
d) Maintain
e) Check
f) Repair

Duties of production department

%
Duties of maintenance deoart/rent



7) Maintenance and campany-\ntern organization

S) The man in the maintenance process

9) Wear - reason for maintenance 

Wear
Corrosion
Fatigue
Ageing

Kinds of wear:

10) Wear- and corrosion-phenomenons

a) Even and scarred corrosion
b) Hole corrosion
c) Intescrystalline corrosion
d) Transcrystalline corrosion
e) Layer- corrosion
f) Bacterium corrosion
g) Crevice corrosion
h) Fatigua
i) Ageing
k) Thermal influences

11) Types of faults
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12) Registration of wear-proceases

14) a)Active and b) passive protection against corrosion

.a) Avoidance of destruction b) Building of a protective layer

15) Technologie and methods of maintenance

Operating people
fcnswlecpg_______1

a c o u t

- duties  ------pw Maintenance people

i . - . - ' - r ,  «ay  p.f j  o r e l a t i o n ,  t r o u b l e  b e n a u i c u r ,  « e a r  b e h a v i o u r ,  r r i a i n t e r ^ n c e



maint.after troubla 
tha plant_____

unplanad

rapair of
_____damapaa

tplant shutdown
1 search for troubla 1
I determina troubla | 
*• I ----  1
{dismantle partly |
chock for sub— 
■iiequint faulfai
datermina (subsequ. 
secondary faults

ir primary and 
ndary faulta

(assembly ]r
ftestrun" ]
I start operation ]

16) Repairs

} Methods of maintenance
E

1
f maintenance due to pro— j 
I determined wear-conditiorr 1

5

17) Maintenance schedule

18) Preparation of maintenance

19) Maintenance
Management - Planning - Realization

20) Demand for repairs



21) Investigation cf repair material

22) Planning and account control of maintenance

23) Soecialization according to used machines

Buildings
Civil facilities (streets, sewage,...) 
Vehicles
Hoists and conveyors 
Machine tools 
Tubes
Pumps, ccmoressors, turbines,...

24) Surveillance and maintenance in chemical slants

25) Maintenance and pollution control
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Each building in the company has an own number. For adminis­
tration buildings the numbers 1 - 9 9  are reserved. For the 
different buildings in the plants the numbers 100 - 999 are 
in use. Each machine and apparatus has an apparatus-number 
(e.g. 610/024 - sulphur furnace of Monsanto plant). The first 
three figures mark the unit in which the machine is in action. 
The second three figures determine different machines in a 
certain unit (building). Electrical motors are separately 
numbered and inventoried by the electrical department. All 
machines and motors in the field and the replacements in the 
stock are marked with the apparatus number.

./2



Example for Inventory record

610/021 Sulphur melting pit, 21.000 x 4.300 x 1.500 mm 
with coils and agitator.
Three phase current motor, 5,5 kW, 1 400 RPM, 
gear transmission to 84 RPM, motor-number 693970

610/022 Sulphur pump, vertical type, size 1 j, VSO - 861 - 
temperature of molten sulphur 135°C Fa. Lewis &Co 
TPC-motor, 4,8kW, 2 870 RPM, motor-number 694200

610/023 Sulphur pump, equal with 610/022
TPC-motor 4,8 kW, 2 870 RPM, motor-number 694201

610/024 Sulphur furnace, vertical construction, 3130 0 x 
7750 high, steel shell, brick lined manufacturer 
Reisner & Wolf

610/025 Waste heat boiler 1 800 0 x 7600 long, 225 m2 sur­
face, 16 kp/cm2 steam pressure, insulated, regis­
tration number 2236,
boilerfeedwater-drum 1500 0 x 5000 long, 10 m3 
volume

610/026 Hot gas filter.... .
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»

»

In Austria there is a collective agreement between the 
Federation of Trade Unions (labor unions) and the industry.
In a distance of 1 to 2 years the two parties fix the wage 
increasing for^certain period.

In Chemie Linz AG there is a special system called "Sal ary 
regu lation".
Our salary is calculated as a sum of four groups:

1) Basic salary (BS)
It depends on the position of the employee.
The scale of basic salary is divided into 23 steps.

2) Seniority-value in percent of the basic salary #SV)
67 X years of service with Chemie Linz 

SV = — ----- -------------------------------
90 - entry years (age)

3) Experience value (EV) in percent of the basic salary. 
This value is 1 % per CL-service-year up to a 
maximum of 18 %.

4) Personality-value (PV).
It depends on the opinion of the superior and 
increases from 0 to 33,6 %.

Monthly salary: BS + SV + EV + PV

./2



Holiday (leave credit)

Up to 20 service years: 24 week-days (4 weeks) Mo - Sa
More than 20 service years: 30 week-days (5 weeks) Mo - Sa

The study-years are accounted in the service-years in the 
following amount:

Charge for Technical High School: 3 years (duration of
school: 5 years)

Charge for Technical University: 5 years (duration:
5 - 8  years)

More than 25 Chemie Linz service-years: 30 actual working 
days (6 weeks).

Additional freetime

for marriage, birth of a child, removal, death of relations 
in the amount of 1 to 3 days.

Recreation leave in company own hostels

Every 21 months:

27 months: 
37 months: 
96 months:

Production and maintenance personnel in very 
dusty and dirty areas 
Foremen and workers, laboratories 
Employees in production offices 
Employees in administration offices
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WORKING TIME

In Austria the general working time is 40 hours per week. 

General shift:

Recording of actual working time on "time registration cards".

The maximum plus- or minus-bal*mce of one complete regis­
tration card is allowed with 1C hours. The employees of 
Chemie Linz can take two free noons or afternoons or one 
free day per month if they do not go across the 10 hours 
limit and if the superior gives hi3 consent.

Flexibleworking time: Start at morning 6.30 till 8.30 h
3/4 hour interruption for 
lunch

Close at afternoon 
Mo - Thursd.
Friday

15.30 till 17.30 h
12.30 till 14.00 h

Z e ite rfa s s u n g s k a rte
Tine <№<s isrfiATiov caso

CHEMIE UNZ AG

Zeitraum:
i or FOAAfft
+ Saldo- c a *  D

I Name: _______________ __________ v.

Oo Do

Fr

A 41 b

./2 A 11/tH
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Shift system

Most of our plants are on stream 24 hours per day. For 
this production lines in the different departments there 
are 4 shift groups working 8 hours per day according to 
a shift table. These groups meet also the 40-hours-week 
with temporally fixed free-shlfts.

Examples for different shift systems:
A B C D

2 shift groups A,B Monday - Friday H-S / /
bagging
loading

3 shift groups A,B,C Monday - Friday 6-W Hu ZZ-£
/

superphos­
phate

4 shift groups A,B,C,D the whole week 6-t* f*-U u-e> me. most pro­
ductions
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SUGGESTION SYSTEM

In 1953 Chemie Linz AG has intro­
duced a suggestion system.

How to make a suggestion:

1) The idea:
Everybody can suggest. The office 
"Suggestion System" and the members 
of the works council will help com­
posing a suggestion.

2) Presentation:
Possible via the superior, the office 
of suggestion system or the works 
council. One can also put the proposal 
into the "suggestion-letter-box".

3) Registration and examination:
The office checks the suggestion for­
mally and asks for the opinion of one 
or more experts.

4) The decision:
Acceptance or rejection of suggestions 
is the duty of a "suggestion-commission".

5) Reward:
The experts calculate the annual savings 
and the suggestion-commission has to fix 
the reward.

6) Payment:
If the suggestion is positive the employee 
will get the reward together with the 
monthly salary.

hitf'rW U T ’HI'-Mr
' i j im r '.  7 f'irhon nnfuhrori' A I l/lf)



-  2 -

We distinguish estimable and computable suggestions. 
Concerning an estimable proposal one can reward the 
suggestion with S 200,—  up to S 3.000,—  depending 
on the result of the valuation system.

Criterions in the valuation system:

Importance important ..........
Kind of solution original ..........
Effect of the proposal complete change....
Frequency of applicat. often ..............
Site of suggestion own business ......
Elaboration practically tested .
Realization cost up to S 3.000,—  ...

negligible 
already used 
insignificant change 
single
foreign business
not tested
more than S 5.000,—



• 5. UNIDO WORKSHOP ON FERTILIZER PLANT MAINTENANCE (20.9. - 5.11.1982) 
' Cherois Linz - Questionnaire 
~Please fill out the questionnaire in block letters

Participant: Family name

First name

Nationality

Date and place of birth

Professional position 
in your company

Company nama •

Company address

Rasidental address

Production facilities of your company:

Product t/day
capacity t/year Process

•

Your particular interests:

What particular problems do you want to discuss with Chemis Linz experts ?
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Sdst'K the legal rules and dini^?€h?*>hs there ¿feist sdflte 
other SAFETY INSTRUCTIONS in the company of Chemie Linz

3
4
5
6
7
8 
9

10
11
12
13
14
15
16
17
18
19
20 
21 

22
23
24
25
26
27
28
29
30
31
32
33

General instructions: Competence, foundation, smoking 
prohibition, alcohol prohibition, maximum speed inside
the area of CL, first aid performance, safety advise,... 
Information procedure on fire brigade actions and
accidents
Operation of fire brigade 
Alarm ways for the fire brigade 
Safeguard services 
Maintenance business 
Local extinguishers 
Use of protective hoods 
Entering of vessels
Foreign company workers in the plant
Protective equipment and protection clothing
Safety instruction
Scaffoldings, ladders
Storage of burnable materials
Use of solvents
Radiation protection
Portable electric hand tools (power tools)
Directions and marks for safety work 
Responsibility for repairs on pipeline-bridges 
Bolt shooting devices 
Directions for chemical labs
Apparatus, devices and equipments obligatory to revision 
Loading works on waggons 
Transporting tanks 
Glass carboys (balloons)
Steel bottles
Pressure vessels
Safety in the field of railway
Showings round the plant
Vehicles without rails (fork lift trucks, ...)
Alarmplan for special departments 
Fire protection in glue-plant 
Report of industrial accidents

34rl of prussic acid
7n,rhrr .  . j n i i j h r o r i 1

./2
A 11/18
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Yearly control of all continual conveyors (belt-, chain- 
conveyors, ... ) and notice of the inspection in a check­
book.

Yearly earthing control on tanks for burnable materials. 

Control of the lightning-rods in a distance of 2 years.

The items underlined we shall discuss in detail.



Erlaubnisschein fur Instandsetzungsarbeiten

800897

(Nahere Bezeicfinung, z. B. Rohrleitung. NHj-Wasserabscheider usw.)

App. Nr. Bau, Ort ..................................................
darf unter Einhaltiing der ublichen Sicherheitsvorkehrungen m lt 
Feuer - im Inneren - an Betriebseinrichtungen gearbeitet warden.

Besondere Schutzvorkehrungen:

Assistenzleistung der Feuerwehr

Freigabedatum: Uhrzeit:

Aussteller Leiter des Verantwortungsbereiches bzw. dessert
Beauftragter

Die besonderen Schutzvorkehrungen zur Kenntnis genommen

Datum Der fur die Arbeitsaustuhrung Verantwortliche 
(Techn. Seite)

Probelauf schalten Arbeit beendet 800897
Datum:

Uhrzeit:

Der fur die Ausfuhrung Verantwortlicha

; Datum:

I Uhrzeit:

Der <i;r.d:a Arbeit-.nusfuhrg. Vcrantwortt.cho



A 
79

 c

Erlaubnisschein fùr Instandsetzungsarbeiten

800897

(Nàhere Bezeictinung, z. B. Rchrleitung, NHj-Wasserabscheider usw.)

App. Nr. Bau, Ort
darf unter Einhaltùng der ublichen Sicherheitsvorkehrungen mlt 
Feuer - im Inneren - an Betriebseinrichtungen gearbeitet werden.

Besondere Schutzvorkehrunqen:
Vor Arboi'.rbcplnn nel"' -tlicpc
pr;>;n. Bc! r/: .":---- '' "
qa."'ipicb r .

Fl'jchtweg oin- 
, - boi Nitruse-

Assistenzleistung der Feuerwehr

Freigabedatum: Uhrzeit:

Aussteller Leilerdes Verantwortungsbereiches bzw. dessen 
Beaultragter

Die besonderen Schutzvorkehrungen zur Kenntnis genommen

Datum Der fùr die Arbcitsausfuhrung Veranlwortliehe 
(Techn. Sede)

Probelauf schalton Arbeìt boendet R f i  D 8  9  7

D.itum: Dalum:

Uhrzoil: Uhrzoil:

Oor fùr dio Ausftihiurig V iirnntwoii':rho Der fùr die Arbe'Isnusfùhr'j. VorantvwrHir.he



Safety instruction 6

MAINTENANCE IN THE PLANT

All jobs in connection with maintenance, erection, servicing, 
manufacture etc. on or for equipments of plants are to be 
allowed by a person responsible for this plant before start 
of workmanship. This is done by a written "ALLOWANCE - SHEET" 
for repair works (see sheet A 79 b), signed by the responsible 
leader of the certain area or in charge of the leader by a 
person who is made responsible by the manager of the department.

The allowance sheet is valid only for one certain work.

Due to insignificance or littleness and if there is no risk 
performance of work is allowed without allowance paper. To fix 
such a work is the responsibility of ordering- (production 
foreman) and performing-office (maintenance foreman). The 
issuer of the allowance sheet and the performer of the work 
are responsible for using the preventation-means before and 
during the service work. On principle this allowance sheet 
shall be for all people concerned with the service job:

1. a memory aid
2. avoiding misunderstanding between ordering and 

performing side
3. exact determination of precautions
4. clear limited responsibility

The allowance paper has to be signed before work-performance 
by the technical side. The original (yellow) of the allowance 
sheet is kept by the work executing side, the copy (white) 
remains on the issuer.
If the repair is performed by personnel from other workshops 
(THW, TBW,...) the foreman of the other workshop get the 
allowance paper after instruction from the technical (mainte­
nance) side of the plant and the other workshop confirm agree­
ment to the ordered precautions by signature. Besides this 
special means of course all the specific instructions for the 
technical work must be observed. This specific instructions 
are not written on the allowance sheet.

./2
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After finishing the work the responsible person of the 
executing workshop fills out the tear-off-part of the 
yellow original sheet with time, date and signature 
and hand over this part to the issuer. The issuer sticks 
the tear-off-part to the white copy (specimen) of the 
allowance sheet.

Because there is a tescrun necessary after finishing the 
repair the responsible maintenance man fills out the 
rubric "SWITCH TO TESTRUN" with time, date and sign it.
The foreman of the plant workshop signs also this column 
and arranges with the production foreman the start of the 
machine. During testrun the allowance sheet (yellow) is on 
the production side.
After regular performance of testrun the allowance sheet 
comes back to the repair-foreman who signs the rubric 
"WORK FINISHED" and the tear-off-part is handed to the 
issuer in above described wise.
Can the repair not be finished on the same day one has to 
ask for extension of allowance. Therefore the issuer has 
to write a note on the yellow sheet with duplicating to 
the white copy.
As expedient for marking out of allowance sheets and 
fixing precautions there are provided special supplements 
in which the danger and the required precaution is mentio­
ned.
Permanent allowance sheets for routine-works can be issued 
for a limited time of one year after consultation the 
safety engineer. The issue of required single-allowance 
sheets before performance of concerned work is done in 
own responsibility by the deputies of responsible person 
(foreman) based on the permanent allowance.
The observance of the ordered safety-instructions by the 
executing people is controlled by the competent supervisor. 
Allowance sheets for entering of sewages and purification 
pits must be signed also by the safety department.



Safety instruction 13

SCAFFOLDINGS, LADDERS

For erection of scaffoldings during execution of civil- 
works the § 19 - 33 of the order about "prevention of 
workers and employees" is valid, further the standard 
"ONORM B 4007 - scaffoldings." § 35 - 37 and 0NORM F 
5120 concern ladders. Revision of ladders according 
safety instruction 20.

During erection and working of scaffoldings the follo­
wing procedure is obligatory: Erection of various scaffolds 
is performed by civil department due to order-sheets 
(form A 99). The original of this sheet is sent to the 
civil department from the orderer, one copy together 
with the order for dismantling of the scaffold remains to 
the orderer and one copy goes to the safety engineer. The 
safety engineer has the possibility to preceive safety 
interests on time.

In all the cases that civil dept, has a permanent work 
otder for building of scaffolds, the number of the perma­
nent work order must be written on the order for building 
a scaffold. Therefore no separate work order is required.
If there is no permanent work order by civil dept, beside 
the order for building a scaffold also a work order is 
required for accounting the workmanship. The sheets are 
arranged that both parts can be written a3 copies. Work 
order and scaffold order must be handed over to civil dept. 
The determination of workmanship in each case is to 
divide in: exact place, aim of the scaffold and required 
load capacity in kg.

./2
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The orderer takes over the scaffold by signature on the 
concerning scaffold order (scaffold taken over). Care 
for the scaffold and to maintain it in a regular state 
till now is the duty of the orderer. He has to check 
continuously. He is not responsible for the faultless 
and regular erection which is the exclusive duty of the 
scaffolders. But t^.ing over dept, is responsible for 
the faultless state of the scaffoldings.

To avoid the improper use of not ready scaffolds or such 
scaffolds not taken over, the civil dept, has to mark it 
by a plate "Don't step to scaffold". If the scaffolds are 
taken over these plates are removed.

For the case that a scaffold is not used longer disassemb­
ling of the scaffold must be ordered with the sheets 3 - 5  
of form A 99. Immediately after beginning disassembling 
the civil department fixes the plate "Don't step to scaffold" 
on the scaffold. Afterwards the scaffold must be removed 
promptly.

Concerning wooden double-ladders according (5N0RM F 5120 
instead of chains there must be used steel-ropes with a 
diameter of 4 mm to avoid moving of the two beams (look 
to safety instruction 20).



Safety Instruction 17

MOVABLE ELECTRIC HAND TOOLS AND MOUNTING LAMPS

To fix the required precautions and for the interest of 
good co-operation with outdoor companies and workers from 
outdoor companies under observance of OVE - instructions 
E 1 and E 40 the following precautions are ordered:

Movable electric hand tools

1. For jobs in vessels, containers, tubes and similar 
small equipment of good conductive material and 
for jobs on such equipment with comparable narrow 
place conditions.

2. Jobs on metallic conductive points such as grids and 
steel-constructions.

3. Jobs on good conductive points (soil, concrete).
4. For jobs on poor conductive points such as workshops 

with dry and not metallic floors, offices, dry tile- 
floors.

Additional there is mentioned that disconnecting transformers 
must be located outside of the dangerous rooms and only the 
connection of one electric hand tool is allowed.

On supplement you can see different kinds of electric hand 
tools and the allowance of use.
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2. Responsibilities of dept. ATG

The dept. ATG is responsible for the maintenance in the folio 
wing plants:

107, 146 

140

144
204

204 a, b 
206, 209
207
208
R.Br. 
RN

Old and new waterstation (river water and cooling 
water supply)
Chlorination station for well water (0,7 - 0,8 mg 
Cl/h H20)
Horizontal pumps for well water
Air dividing plant (2 units, each 1 700 Nm3/h 02), 
compressed air supply 
Bottling of oxygen and compressed air 
N2~gasometers (2 000 m 1, 500 mJ)
02*-gasoraeter (10 000 m J)
Cracked gas (N2 + H2)- holder (25 000 m J)
Pipe bridges
Network of pipes, piping of: KOG, natural gas, heating 
gas, cracked gas, steam 25, 20, 7, 2 bar, compressed 
air, river-, well-, hot (90®C)-, warm (40°C)-, drinking- 
water, boiler feed water, condensate, oxygen.

Machines, compressors and pumps in dept.-urea (except standard 
pumps).

212 Battery (block) of bottles for high-pressure N2
202 Old gas dividing plant (reforming plant)
220 Naphtha and Orthoxylol tanks and pump stations (tank

farm)

./2
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Pipelines for naphtha and orthoxylol

101, 211 
110
110 a. b 
203
213
214 
146

Natural gas pressure reducing stations
Old boiler house (2 units, each 12 t/h steam 25 bar)
Contact mud circulation reactors (flocculators)
Boiler feed water treatment
Naphtha intermediate storages
Naphtha - steam - reforming plant (ICI-plant)
Haste water neutralization

Dept. ATG has to organize all planned shut downs for these 
plants and also for the several machines (routine overhaul). 
ATG is on this way responsible for the maintenance cost in 
all plants also for the cost of foreign departments working 
in a. m. plants.

Resp. for programs, spare parts.

3. Daily routine work

Maintenance philosophy



D A N U B E  W A T E R

pH 8
Conductivity
C02 - free
°2
Alkalinity 
Hardness
Carbonate hardness 
Not-carbonate hardness 
HgO 
CaO
Solid residue from evaporation (105°C)
Solid residue on ignition (650°C)
DtaO. '4Fe
Si02
HCO,
n o2
N03
Cl
S°4
?2°5
NH4
Na
K

1A

Suspendid sticks max.

263 x 10~6S/cm (S=Siemens 1S=1V =1̂
2,0 mg/l 
6,7 mg/l 
2,55 mval/l
8,6°dH = 153,9 ppm = 3,1 mval/l 
7,1°dH = 127.1 ppm = 2,5 mval/l 
1,5°dH = 26,8 ppm =0,6 mval/l
19,4 mg/l 
58,8 mg/l

214 mg/l 
122 mg/l
19 mg/l (max.30 mg/l)
0,31 mg/l 
3,9 mg/l 

156 mg/l 
0,08 mg/l 
14 mg/l 
9 mg/l 
29 mg/l 
0,19 mg/l 
0,12 mg/l 
6,6 mg/l
4,0 mg/l
12 mg/l (for short time max.200 mg/l)

average
Fouling factor of vaterside: 
by tube temp, of cooling vater side

Temperature vinter 
summer

Temperature rise of return 
vater

1°C
20°C

1 0 °C

3 - 4s mg/l

£o°C *0
„  b o °C  = ‘f x ' l o ' V

m 2h°C
i< C O L
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K S Ü R e a c t o r ( F l o c c u l a t o r  )

The "Contact-Mud-Circulation-Reactor" is especially used 
for conditioning of surface water which must be cleared of 
suspended matter, colouring substances, organic dirts and 
carbon. Furthermore good results are attained in other 
fields of water treatment, especially at deironing, deman- 
ganition, deacidifying, deoiling, sterilizing (degerminating), 
removing of disagreeable odour- or flavour substances, but 
also algas and float lime. In the water treating process 
many of these effects are to be attained simultanously.
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Unser Zeichen*) Slatt Tag

G e n e r a l  t e c h n i c a l  d a t a

Capacity:
Turn-around time:
(dwell time)
Internal circulation:

Saving of chemicals:

Speed of climb-up:
Transparence in cleaned water: 
Turbidity content in dis­
charged water:
Rate of blow down:
Mud content:

F u n c t i o n

5 - 3  000 m*/h (per unit) /
about 6 0 - 9 0  minutes

3 - 5X quantity of flow 
(Capacity)
30 - 40% compared to con­
ventional plants 
appr. 3 - 5  m/h 
often 1,5 - 2 , 0 m

10 mg/1 , often 3 - 5  mg/ 1  

0,5 - 1,0 % of capacity 
15 - 25 g solid matter/1 
(97,5 - 98,5% water)

First the untreated water flows into the cylindric middle-part 
and is there mixed with recycled deposite products and chemi­
cals. The rising stream is produced by a speed regulated mixer 
which works like a circulation pump. This mixer makes a good 
mixture of all components: raw water, chemicals and chemically 
activ mud. By help of the contact effect of mud the formation 
of flakes begins immediately, increasing then quickly. After 
having passed the mixing zone water comes into the reaction 
zone and changes its streaming direction. In this zone all cherai 
cal reactions happen whereby the flakes grow and grow.

./2
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Then a part of the water comes into the ascending 
pipe, while the other part streams to the outern 
parts of the reactor. On the bottom edge of the 
lower cylindric part of the big cone a sharp sepa­
rating zone is formed between mud and clear water. 
Mud particles sink to the bottom, clear water rises 
to the surface. In the outern area of the big cone 
the climbing speed goes slower and therefore even 
small mud-particles cannot rise. The clear, condi­
tioned water flows into a top collecting channel 
(grouve). By a slowly turning desludger the sunken 
mud is transported into the slim pit and is then 
further thickened. An automatic valve remove the 
mud from the reactor in intervals.

O p e r a t i o n

The characteristic feature of the KSU-reactor is the 
internal circulation; a quantity of 3 - 5 times of 
the capacity flow is circulated in the mixing and 
flocculent zone. In this cycle a lot of activ mud is 
carried along, so that each particle of raw water 
often touches mud and chemicals. The particles of slim 
work as crystal centers on which products of precipi­
tation settle down directly. This principle of so 
called "contact mud circulation" is the real reason 
for the surprisingly good conditioning effect. Good 
working of the reactor can be seen on the sharp sepa­
rating zone between muddy water and rising clear water, 
further on the quick sinking process of old dereacted 
mud.

./3
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Total demineralization / Fundamental principles

Since long time it is known, that salts dissolved 
in water dissociate more or less into their compo­
nents, that means intoions. Common salt, (kitchen 
salt) for example, dissociates to the positive so­
dium ion and the negative chlorine ion. By this 
dissociation water is electrically conductive and 
so it is possible to separate cations and anions 
by direct current. Nearly all sales dissolved in 
water dissociate so in cations and anions and the 
most important of them can be put in order as to 
be seen in the following scheme:

cations anions
Ca (HC03)2i 
Mg (HC03)2J K
Ca S04 >
Mg SO. 1 
Ca Cl2 p  N
Mg c i 2 J

> H

Na Cl )
Na2 S04 *> neutral salts
Na2 Si03 J
K » carbonate hardness
N » not-carbonate hardness
K ♦ N = H = total hardness

./4
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Not all ions are equally good absorbed or delivered 
by ion exchangers. A very good exchanging is given 
between cations and hydrogen ions and between anions 
and hydroxyl ions. Polyvalent ions of heavy metals, 
like iron and maganese are first taken up by cations, 
followed vy alkaline earths, like calcium and magne­
sium and at last potassium and sodium. A cation ex­
changer which is loaded with these ions is regenerated 
by acid. In this process the cations are pushed away 
by the hydrogen ion of the acid. According to the law 
of mass action (Guldberg and Waage 's law) a surplus 
of acid is necessary (opposite to the theoretical 
quantity) for finishing the regeneration. The same is 
current, for the regeneration of anion exchangers by 
sodium hydroxide solution. If ion exchange substance 
is exhausted the ion most difficult to be exchanged 
will break through first. It is sodium at the cation 
exchanger and it is silicic acid at the anion exchanger.

The ions which are able to be exchanged are not only 
on the surface of the grains of the exchange resin 
but also inside (interior). That means that exchanging 
reactions need a certain minimum time, to obtain rela­
tions between quantity of water, speed of filter pro­
cess and quantity of exchange resin.

Variations are possible like strongly acidic and slightly 
acidic cation exchanger or strongly basic and slightly 
basic anion exchanger. Slightly acidic cation exchangers 
can be regenerated without a surplus of acid and slightly 
basic anion exchangers without a surplus of sodium 
hydroxide (caustic soda). In a combined employment of 
"slight"- and "strong"- exchangers it is possible to 
further use the surplus of chemicals which is absolutely 
necessary for the "strong"- exchangers for the regene­
rations of the "slight"- exchangers. By this a lot of 
chemicals can be saved. So it is more economic.

- 4 -

. / 5
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The combinaLion of a contact mud circulation reactor 
with sand filters and a total desalization (demine­
ralization) enlarges the economical possibilities of 
application of total demineralization plants, espe­
cially of plants with large hourly capacities.

Total demineralization / Process

Such a plant consists of cation and anion exchangers 
which must be regenerated when the substance (resin) 
is exhausted. The regeneration process lasts 4 - 6  
hours. In this time the plant is working with another 
row. So it is necessary to have at least two rows of 
apparates. Further it is a great advantage to have 
clear water reservoirs (vessils) at the end of the 
plant for short time requirements of 3 - 4 hours, e.g 
for small repairs or short troubles.

Mixed bed filters are situated only in the last stage 
they are considered to be safety devices. The water 
treatment should be finished before mixed bed filters 
They have only the function to catch or to kill 
irregularities or natural "slippage". By this working 
safety (reliability) of the plant is increased, and 
for pre-inserted filter groups costs in demensioning 
of all apparatus (filters) and operating expenses can 
be saved because these apparatuses can be fully 
loaded without risk.
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Organic vaste vater system

In our factory are two different vaste water systems. One is 
the normal cooling water return systems and the other one is 
water contaminated vith organics. This contaminated water we 
have to collect in a special channel system vith several 
pump stationes and fan stations for the air supply in the 
tube systems. This system falls into a neutralisation basin. 
There we have to neutralize the vaste water to a pH in the 
range from 6 to 8 (The average should be about pH 7).
The pH from the vaste water coming from the different depart­
ments should minimum pH 4. After neutralisation vith lime milk 
and mixing the neutralized water is running in a equalising 
basin.After equalising the vater goes to the central biological 
treatment in Asten (Near the power station Abwinden-Asten).

By exceeding the pH limits in the neutralisation basin a butter­
fly valve opens automatically and the vaste vater runs to a 
reception basin.



CONSULTING GESMB.H.
Blatt Tag

HISTORY OF Np - PRODUKTION (ATG)

Np .... parts of N in NH3 (14 Mol N + 3 Mol H = 17 Mol NH3>

Spring 1940: Begin of raising the terrain about 2 - 4 m. 
Autumn 1942: Starting of production on basic KOG.

1944: Output 55 000 t Np/a
1944/1945: to about 800 bombs from allied airforces 3X-

May 1945: -
July 1946: No production as neither KOG nor energy were 

available
1948: Output from 1944 was reached again
I Production increase

1965: to 237 000 t Np /a or 718 t/d max.
(3 units for desulphuration, 6 for gas dividing 
and 7 for CO-conversion)

1966: Start up Naphtha-Steam-Reforming plant.

(1 unit for desulphuration, 3 units for gas 
dividing and 3 for CO-conversion).

ploded in Chemie Linz-area and plants

Increase
1974: to about 320 000 t Np/a. 
1979: to about 520 000 t Np/a. 
1980: to about 480 000 t Np/a.

iB'* 1' B‘V'J'7' rvi'-hnr.htnn 
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E^p'anger Unser Zeichen*} Blatt Tag

NAPHTHA - STEAM - REFORMING - PLANT (ICI-PROCESS)

General;
Engineered by Humphreys ft Glasgow, London, 1964 - 1966; erec­
ted by ourselves. Laying out: 300 T Np/d (365 t NH^/d) at a 
pressure of 28 bar (max. 31 bar). Beyond of ICI licence (our 
risk) we increased the working pressure (inlet prim, reformer) 
to 38 bar and the daily output to 420 t Np (510 t/d NH^). We 
had bought machines, apparatus and pipes qualified for the 
higher pressure.

Feedstock:
1966 (start-up) - 1976 Naphtha (strait run benzines) since 
1976 natural-gas.

Maintenance:
hours material cost

1974 21 000 1,3
1975 general overhaul 56 000 7,4
1976 24 000 1 ,6
1977 general overhaul 46 000 4,2
1978 16 000 1 , 6

1979 21 000 0 , 8

1980 49 000 0 , 1

81 16 000 0,9

(mill. AS)

On stream days:
1974 363
1975 gen. overh. 324
1976 366
1977 gen. overh. 325
1978 intended 3 days-shut down during Single-train-shut down 

for welding piping - connectiens between both plants.
362



ч



(Wmmserv
CONSULTING GESM.B.H.

■,zr Zsìcher.'! Rfa» Tag

F - 1 0 1 Primary reformer
H 1 - F 101 Process air heater
H 2 - F 101 Heater for steam
H 3 - F 101 Natural gas heater
H 4 - F 101 Combustion air heater
K - 101 A/B Air compressor
K - 103 Combustion air fan
K - 104 Flue gas fan
s - 10 1 Stack

*v - 10 1 Primary desulphurizer
V - 102 A/B Secondary desulphurizer
V - 103 Secondary reformer
V - 104 Primary CO-converter
V - 105 Sulphur catch vessel
V - 106 Secondary CO-converter
V - 108 Steam drum
V - 112, 113,

114, 115 Gas-separator
*v - 1 2 1 Carbon catch vessel
*v - 1 2 2 Potassium catch vessel
H - 10 1 Haste heat boiler
H - 10 2 Haste heat boiler
H - 103 Boiler feedwater
H - 107 2 bar steamboiler
H - 108 Treated water cooler
H - 109 Raw water cooler
H - 1 1 1 Haste heat boiler

* Only by naphtha steam reforming in action.

F3*' •
h» I Mr* rim-, O'; 7 ', 'rhnn ,1 n f ( i h r r* f, ’ A 1 l/ lf l



r FU RN ACE  TUBE 1



c o n v e c t io n  I o n e

sa

as

ijj—.

1  F

*»•

in

mn HSM

155 *••••:

4*

air

m

№ __?a

«7 —

7* 1S1

150 tti

1
sleant -natural gas

H m

Al
.-Et­

ti»

№
.

1/0

•\
s

VE

JL
9*

-Sto

0- 3
o « 4

®“4l
*
fr*

6»
*
ts • *

§
fr»

* 4 <
¿è
A

V j'i o»„ NÌ N i^ Ni
V]
t f 0 o

- H ? a X

proeluct l imperative 
lube temperature 
flue gaj temperature 
ma*, allowalle tu ie temperature



1 . Furnace Tube

a. G — X 40 Cr Ni Si 25 20 = V.Nr. 1.4848 = ASTM A - 297 - HK

Approximate analysis: C«0,4X, Cr-/25%, Ni-20%, Si*2,5X 
Melting point: 1400°C
Working temperature: 800 - 950°C
Weldability: Good
Thermal expansion betveen 20°C and 1000°C: 19,0 10 m/m°C 
Heat conductivity (20°C): 0,147 j/cm s °C 
Tensile strength «j (20°C): 440 N/mm2 
Yield pointy 20°C): 245 N/mra2

b.G - X 35 Ni Nb 2424 = W.Nr, 1.4855
Approximate analysis: O*0,35X, Ni<*24X, Cr-24X 
Melting point: 1350°C
Working temperature : 850 - 1000°C
Weldability: Good
Thermal expansion betveen 20°C and 1000°C: 19,6 • 10~^m/m°C 
Heat conductivity (20°C): (— 0 , 1 4 8  j/cm s °C)
Tensile strength (20°C): 440 N/mm2 
Yield pointy 20°C ) : 245 N/mm2

c« X 10 Cr Ni AlTi 3220 = W.Nr. 1.4876 = Incoloy 800

Approximate analysis: C**0,1X» Cr*32X, Ni—20%, Al£ 0,6X, Til 0,6? 
Melting point : 1350°C
Resistant on air to: 1150°C
Weldability: Good
Thermal expansion betveen 20°C and 1 000°C: 18,7 • 10"6m/m °C 
Heat conductivity (20°C): 0,097 j/cra s °C 
Tensile strength (20°C): 540 N/mm2 
Yield point ^(20°C): 245 N/mm2

d. 13 Cr Mo 44 = W.Nr. 1.7335 = ASTM A 182-69, Gr. F-12
Approximate analysis: C~0,13%, Cr*i%, Mo««0,4X 
Working temperature: max. 530°C 
Tensile strength «5 (20°C): 440 N/mm2 
Yield point^20°C): 275 N/mm2



2. Convection Zone

a. 10 Cr Mo 9 10 » W.Nr. 1 . 7 3 8 0  = ASTM A 199-Gr. T 22

Approximate analysis: C —  0,1%, Cr^2%, Ho^i%
Working temperature: max. 530°C 
Tensile strength (2 0°C): 440 N/mm2
Yield pointo-z(20°C): 265 H/mm2

b. X 12 Cr Ni Ti 18 9 = W.Nr. 1.4878 = Austenitic steel Cr Ni
150:17/4 N 634 (H32)

Approximate analysis: C^0,12%, Cr-w-18%, Ni~9%, T Ü 4  x C 
Resistant on air to: 800°C 
Weldability: Good
Thermal expansion between 20°C and 800°C: 19,0 • 10”^ m/m °C 
Heat conductivity (20°C): 0,147 j/cm s °C 
Tensile strength ffj(2Q°C): 490 N/om2 
Yield point 20°C) : 245 N/mm2

c. X lOCrNiAlTi 3220 = W.Nr. 1.4876 = Incoloy 800 
see 1 c ,



Welding procedure for furnace tubes after stress corrosion:

1 . Cut the flange
2. Turn the flange for buffering
3 . Nev buffering (material: Inconel 182) 

minimum 1 2  mm
4. Buffering turn to vall-thikness.

The front is to cut under 90°.
5. x - ray test - quality is IlW-black.
6 . Heat the flange for half an hour at 700°C - cooling to 300°C, 

in the oven, rest in air.
7. Turn the veld - phase.
8 . Dye penetrant test of the buffering.
9 . Dye penetrant test of the tube end.
10. Cut the failers and turn the veld - phase.
1 1 . Dye penetrant test this veld phase.
12. Veld the flange

look to the lenght - tolerance
Welding: Ground Inconel 182, rest vith Bdhler Fox NiCr70 Nb. 
By heating to 70°C avoide condensate rise.

13. Dye penetrant test the ground of velding.
14. " " " " top layer.
15. X-ray test quality IlW-black
16. Attention at the transport - tubes are brittled!



Furnace Tube after 34 500 running hours included 10 000 hoursuncooled







BLANKING-OFF REFORMER TUBES DURING PLANT OPERATION

B. ESTKUCH

Introduction

When a reformer tube bursts during service the loss 
of gas through the leak is not necessarily intolerable 
but the leaking gas ignites inside the furnace and 
causes overheating of the surroundings. To prevent 
damage to the refractory and to the neighbouring 
tubes, it is necessary to isolate the failed tube.

To achieve this either the design must make provision 
for shutting off any individual tube or, if simple 
welded up connections are used the whole unit must be 
shut down and cooled so that the failed tube can be 
cut out and replaced, or the connections plugged by 
welding.

Because the outlet pigtails usually operate in the 
region 700 - 800°C, and no valves are known that could 
be fitted in each pigtail, and because at any rate the 
expense and complication of fitting them in the design 
would be considerablef an all welded design is normally 
adopted. Initially, when an overheated tube leaked the 
furnace had to be taken off line losing some 36 hours 
production. This represented a serious loss of output. 
Apart from that in reformer plants built for the pro­
duction of town gas the manufacturing authority is 
under legal compulsion to maintain a minimum gas pres­
sure and it could hardly afford to shut down a furnace 
even for only 30 hours hould a tube fail during a period 
of peak demand. Consideration was, therefore given to 
methods of blanking-off leaking tubes which would not 
necessitate shutting the plant down.
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2. Background

It has been standard practice for many years to squeeze 
mild steel pipes on gas and water service when it had 
become necessary to isolate a line and a number of de­
vices are commercially available for this pupose. How­
ever the application of gross plastic deformation to 
pressure equipment containing hot inflammable gases had 
not been considered. The commercially available appara­
tus for low temperature service are hydraulically oper­
ated which is an advantage but their frame has to be 
dismantled and then reassembled on to the pipe to be 
squeezed. This would have been perhaps acceptable for 
inlet pigtails where the temperature is around 400°C, 
but the manipulation
involved would not be acceptable in the proximity of 
the hot outlet pigtails (700-800°C). For that reason a 
G clamp squeezer was designed so that the unit could be 
placed onto the pigtail where it runs horizontally ad­
jacent to the reformer tube (Clark and Elmes Paper 2, 
Fig. 2) and all that was required in the way of pre­
paration was t remove the lagging on this section.

3. G. Clamp Squeezer

Details of the squeezer are given in the drawing in 
Fig. 1 and the photograph of Fig. 2. It is driven by 
a short 6 ton hydraulic ram, manufactured by Epco 
Flexi-Force.

The main advantages of this design are:

(1) The G shape of the frame reduces manipulation 
near the pipes before squeezing to hanging the 
device onto a horizontal part of the pigtail.

(2) It is connected to the pump by means of a pressure 
hose of convenient length so that the operator is 
at a safe distance while the tube is being squeezed 
It is relevant to mention here that in the event
of a pigtail cracking while being squeezed,. Billing 
ham experience has shown that the fire that results
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from a pigtail failure does not cause significant damage.

(3) Should any accident happen to the hydraulic ram, to 
the hose or to the pump the quantity of oil involved is 
very small (1 - 2  pints).

(4) After squeezing the jaws can be fastened together by 
means of screws to form a permanent clamp to prevent 
the internal pressure opening up the squeezed pipe.
The G clamp and hydraulic ram can then be removed by 
simply letting the jaws slide off along the guides 
shown in the drawing.

(5) The jaws are kept in position by means of ball catches 
while the clamp is being hung while pressure is being 
applied.

(6 ) Two lateral sheet metal pieces locate the clamp jaws 
on the pipe and are crushed away as the squeezing 
operation is in progress.

4. Laboratory Tests

Although from the above considerations it appeared that 
blanking-off reformer tubes by flattening the inlet and 
outlet pigtails could be achieved with reasonable safety 
it was decided to carry out some preliminary tests on a 
laboratory scale.

In order to simulate plant conditions a test rig was ar­
ranged in which a length of pipe could be electrically 
heated by making it an integral part of a circuit connected 
to a low voltage high current sousce. One of the ends of 
the tube was blanked-off and the other connected to a 
275 p.s.i.g. steam line. Provision for measuring the steam 
pressure and for measuring and controlling the temperature 
during the tests was made. Samples of both Incoloy and

./4
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Cr-Mo pipe were tested. The clamp itself was tested under 
a 7 ton load without it showing any permanent set.

4.1 Incoloy Pigtails

Two samples of extruded Incoloy DS tubing, 1.11/32 in. 
o.d. x 8 s. w. g. as used for the fabrication of the 
outlet pigtails were used for the trials. One sample 
was ex-stores but was aged for 72 hours at 80C°C in 
order to bring it into a condition nearer to that of 
the pipes after service. The second sample was cut from 
an actual pigtail which had failed due to the presence 
of manufacturing defects after a few months in service.

These samples were heated to 800°C before squeezing. 
During the first test as the jaws touched the tube, 
the temperature dropped quite considerably but by in­
sulating the ends of the pipe the temperature drop 
was eventually reduced to about only 20°C.

In all, eight trials were performed. The results were 
completely satisfactory except in one case, when a 
number of small cracks developed on the outside of the 
pipe but no leak occurred. This cracking was not thought 
to be significant because the trial was done on a part 
of the pipe which had been overheated to nearly melting 
point during the initial attempts to adjust the tempe­
rature. Figure 3 shows the general appearance of the 
tube and Figure 4 a cross section through one of the 
flattered parts.

4.2 Cr-Mo Pigtails

The tests were done at 400°C on a length of 1% Cr-Mo 
steel pipe 13/16 in o.d. x 5/32 in. wall as used for 
the inlet pigtails. At this temperature the tube was 
toe strong for the squeezer and a perfect flattening 
could not be achieved. In order to increase the stress 
on the p<pe the width of the jaw faces of the clamp

. / 5
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was reduced from 1 / 2  in. to 1 / 8  in. but then the 
ductility of the material was insufficient and the 
tube wall sheared. It was found possible to avoid 
this by carrying out the operation in two stages. In 
the first a set of jaws with 1 / 2  in. wide and slightly 
curved faces was used. This spread the deformation 
over a large area but still left a gap between the 
two wall faces. A second pair of jaws with faces 1/8 in. 
wide and semi-circular cross section was used to close 
the gap. To achieve this the load had to be increased 
to 8,5 tons. The clamp withstood this overload well. 
Figures 5 and 6 show the results of the tests.

During the tests it was found that the original jaws 
in 18/8/Ti were too soft and yielded appreciably during 
operation. This was prevented by protecting the jaw 
faces with welded inserts of heat treated FV520 (B) 
steel whose yield strength is about three times higher 
than that of 18/8/Ti steel.

5. Plant Experience * 1

The pigtail squeezer has been used successfully on several 
occasions to isolate leaking reformer tubes. Squeezing the 
inlet pigtails has proved to be as easy in the plant as it was 
in the preliminary trials.

On the other hand with outlet pigtails trouble has been ex­
perienced on the three or four occasions owing to cracks for­
ming during the operation. It appears that the difficulties 
are due to a combination of the following factors:

(1) Embrittlement during service. It is known that the duc­
tility of Incoloy DS decreases with time due to an age 
hardening process. The use of Incoloy 800 which is now 
readily available and reputed to be less prone to em­
brittlement during service will probably improve matters.

4

./6
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(2) Decrease in temperature. As soon as the flow of hot gas 
through the pigtail is restricted the metal temperature 
begins to fail and so does its ductility. The more quick­
ly the operation is completed the less likely it is for 
trouble to occur. The possibility of increasing locally 
the temperature of the outlet pigtail prior to squeezing 
is also being considered.

(3) The occasional presence of score marks on the surface 
and stringers of inclusions inside the pipe wall which 
facilitate the initiation and propagation of cracks.

In spite of these occasional difficulties it has always 
been possible to blank-off the failed reformer tube. Even 
after cracks have appeared in the pigtail its flattening 
has been achieved at a second attempt.

The use of screwed on jaws to maintain the pigtail gas 
tight has proved necessary. Whenever the jaws have been re­
moved the leakage of gas from the reformer tube has been 
seen to increase gradually becoming excessive after some 
time. A second application of the squeezer and permanent 
clamping of the pigtail has been sufficient to reduce the 
leakage to a negligible amount.

Conclusion:

Blanking-off failed reformer tubes without having to shut the 
plant down, by squeezing the inlet and outlet pigtails at a 
temperature and under pressure, has been a complete success. 
So far no untoward Incidents have occurred and provided ade­
quate care is taken, the isolation of the failed tube can be 
achieved without danger to the operating personnel or to the 
plant.
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Chlorination

1 Compensation hole
2 Vacuum regulate valve
3 Chlorine - vater solution
4 Injector
5 Vater
6,7 Adjustable V-nozzle
8 Volumenometer
9 Chlorine inlet
10 Chlorine gas reduce valve
M Ventilation



f- - ¿I Wasser /  Water /  L’eau 
J  Gas /  Gaz 

ШШШ Lôsung/Solution
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C H L O R I N A T I O N

The injector builds a vacuum for suction chlorine gas and 
mixing with water. The ball and the membrane prevent a flow 
back of the water into the chlorine installation when the 
solution outlet is closed or stopped up. For a good function 
of the injector it is necessary that the pressure before the 
chlorine inlet is very high against the back pressure.

The chlorine gas comes with pressure t c the chlorine pressure 
reducing valve. There the pressure will be reduced below the 
atmospheric pressure because this valve opens only when the 
Injector builds a vacuum. If gas comes into the valve without 
vacuum conditions, the membrane will lift up and the gas es­
capes through the vent pipe.
The chlorine flows from the pressure reducing valve through a 
volumenometer to an adjustable V-nozzle which regulates the 
chlorine gas capacity. After that is situated a vacuum regu­
lates valve for building a suitable vacuum.
When the chlorine is empty of shut off the vacuum regulate 
valve closes. If the throttle is not enough the membrane will 
take off by the vacuum and air will enter. Through that the 
vacuum will be satiated.

FV’i FWwr.n.Khr.rhtr
h'tto rjii’-.r-, /’ n.rhon .inhihron' A 11/18
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Inspection of machinery of stage 2 and 3 - compressor east 

Stepss

1 . Measurement of guide rings at all of the 4 cylinders.

2 . Cleaning of cooling rooms of all cylinders.

3.• T. Inspect the position of piston rod with frame level 
(at upper and bottom dead center). The crosshead must 
be pressed on the running surface.

4. Remove piston and piston rod. To inspect or to flush 
(to level) the surface in the mainshop.

5. Remove bush, inspecting by TMP and build in again. Measure­
ment over cross at upper and bottom dead center, inspection 
with frame level. Inspection must be done with valves fitted.

6 . Measurement of clearance of crosshead.

• Remove bolt of crosshead. Inspection of state of fit.

8 . Remove crosshead and inspect in mainshop. (T. flush the 
furnace)

9. Remove balancing weight.

1 0 . Remove side rod.

1 1 . Measurement of breathing (swelling) of crankshaft.

12. Measurement of clearance of connecting rod bearing (big-end 
bearing). Measurement of 2 0 (crank pin £ studJ crank eye)

.12
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13. If modification of clearance is necessary, bolts must be 
fitted according to settled (defined) extension.

14. Both bearing bushes (pillows) must be fixed in the casing!

15. Points 3 - 1 3  are equally for both stages.

16. After measuring of swelling of both stages, remove main 
bearings n°. 2, 3, 4 and 5.

#  17. Removing main bearing
a. Measurement of clearance
b. Notice lenght of bolts in fixed state
c. Notice lenght of bolts in loosen (unscrew) state
d. Remove pillows. The crankshaft must be lifted by hydrantic 

tool the half of the clearance.
e. Inspection of pillows by TMP
f. Inspection of bearing necks (journals) by TMP

18. Replace main bearings

19. At both stages: like point 11.
£  2 0. Measurement of guideway of crosshead (0 and II) of both 

stages.

2 1 . Measurement of cylinder.

2 2. Replace side rod.

23. Replace crosshead.

24. Replace air packing, oil packing and piston (without rings!) 
Measurement of state of piston (clearance between piston and 
bush). Distance on the side on which the crosshead slides. 
1 ,j - 1 , 8  mm on the second stage and 
1,4 - 1,5 mm at the third stage from the piston.

./3
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25. Testing the state of piston rod with frame level.

26. Finish assembling; measurement of dead space.

27. Cleaning of: airfilter, oilfilter, oil tub (tank), steam 
traps, nerve, oil fitting. Tightness test of air coolers.

28. Test run

29. Inspection by TMP
a. Screws and threads
b. Crosshead
c. Pillows
d. Bearing necks (journals)
e. All antifatique shafts of screws
f. Shoulder of bushes
g. Ribs of cylinder covers (tops)
h. Ribs of cylinders
i. Shoulder of cylinders

(connection between cylinder and casing)

■IV: htMM
f j , / - •  T h fn  in it jh r 'M i1 A 1 I; IH
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BROCHURE:

" N I P P I N G  O F  P I G T A I L S "

handed' over.
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BROCHURES:

"HOERBIGER - Stepless Capacity Control System", 
"FRANCE, Compressor Packing, Piston and Rider Rings",

handed over.
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Adsorption-Safety-Loop in LINDE's air separation plant

From main condenser liquid oxygen comes to a pump which de­
livers it alternatively to one of two adsorption vessels 
filled with gel. Then liquid oxygen flows back to the main 
condenser. By this liquid 02 is permanently in circulation 
through an adsorption apparatus. It holds back (adsorbs)98% 
of acetliylene and propylene (propene). All hydrocarbons not 
adsorbed, like ethene, propane and so on somewhat enrich in 
the fluid.

By permanent taking out of the adsorption safety loop 1% of 
(^■production and by evaporation of this rate the remaining 
hydrocarbons are removed from the separation column (main 
condenser) for the most part.

The adsorption vessel has a service life of 8 days. After this 
time filling must be regenerated and the circualtlon happens 
through the other vessel. The content of acethylene in the main 
condenser is limited with 0,1 ppm. Analysis are made daily. By 
reasons of safety hot nitrogen (with a pressure of 5 bar) is 
used as regeneration medium.



BOILER FEED WATER TREATMENT - LIST OF MATERIALS

Parts of plant Materials

Sand filters with fittings
and piping

Carbon steel ASTM: A 283-C, 
with internal painting 
Tubes: A 53-A
Valves: grey iron A 126 - class B

Ion-exchangers with fittings 
and piping

C-steel: RST. 37.2., internal 
rubber coated or stainless steel) 
Vessels: C-steel A 264, grade 6 
367 clad.
Tube: A 53-A, austenicic CrNi 
steel
Valves: A 126 - class B, 
austenicic CrNi castings

Pumps in the area of 
ion-exchangers

A 126, class B, internal rubber 
coated or stainless steel,
AISI 316 CB

Î SÔ  (76%)-dosing pumps 
and f. and pipes

PVC
Teflon

Na(OH) (50%)-dosing pumps 
with f. and p.

PVC

FeCL̂ -dosing pump PVC

Flocculator Carbon steel, normal steel 
with painting



STEAM REFORMING PLANT LIST OF MATERIALS

Parts of plant Materials

Furnace tube G-X 35Ni Cr Nb 24 24, n° 4855 
G-X 40CrNiSi 25 20, n°. 4848 
HK 40, ASTM A-297, 25 Cr/20 Ni

Outlet header Centrifugal and static castings:
37 Ni/18 Cr
Wrought fittings: Incoloy Alloy 800

Outlet pigtails Incoloy 800, n°. 4876 
Incolloy Alloy 800

V 103 - secondary ref. Shell: ASTM: A 105 GII (PI), A 212 Gr. B
Flange: ASTM: A 515-60
Bolts: ASTM: A 320 grade L7, A193, gr. B 16

H 111 - Waste Heat Boiler Shell: A 105 Gr. I (F1) 
Tubes: A 335 Gr. P11 
Flange: A 387 Gr. B P4

V - 10A -primary CO-con- 
verter

Shell: A 204 Gr. B, ASTM: A 335 Gr. P1 
Flange: A 204 Gr. A

HH 101 - waste heat boiler Shell: ASTM - A 515 - 60
Tubes: ASTM-A 106 Gr. B



STEAM REFORMING PLANT LIST OF MATERIALS

Apparatuses in convect.zone Materials

Heater for steam 101 Austenitic steel CrNi ISO: 
17/4 N634 (H 32)
ASTM: A 199 Gr. T 22 (P5), 
A 335-P22

Heater for steam ̂ ^FIOI ASTM: A 199 gr. T22 (P5)
Herter for steam ̂ 2/2F101 
and natural gas '

A 335-P22
ASTM: A199 gr. T22 (P5),
A 335-P22
Austenitic steel CrNi, ISO: 
17/4 N634, Inculoy 800

Process air 
natural gas

heater Ĥ F 101 
heater H^F 101

ASTM: A199 gr. 1 2 1 (P5), A335 
-P22, austenitic CrNi steel 
ISO: 17/4 N634 (H 32)
ASTM: A A199 gr. T22 (P5), 
A335-P22



STEAM REFORMING PLANT LIST OF MATERIALS

Apparatuses Materials

V 10S sulphur catch vessel Shell: ASTM: A 212, gr. R‘, A
105 gr. II P1
Flange: ASTM: A 105 gr. I
Bolts: ASTM: A 194 gr. 4

H 102 waste heat boiler III Shell: ASTM: A 515 gr. 60
Tubes: ASTM: A 210 gr. A-1

Shell: ASTM: A 515, gr .60 
Tubes: ISO: R683 T 13/23a

- ASTM A 240 gr. TP 316 (P8)

H 103 boiler feedwater

»

V 106 secondary 00 converter Shell: ASTM: A 212 gr. B, A
105 gr. II P 1 
Flange: ASTM: A 105 - I 
Bolts: ASTM: A 194 gr. 4

V 112, V 113, V 114, V 115 
gas separator

Shell: ASTM: A 105 gr. I PI 
Demister: ASTM:A 240 gr. TP 
316 (P8)
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RESPONSIBILITY OF DEPT. ATH

Maintenance of the existing ammonia single-train unit and 
old HP-plant in the best way (good performance, low costs, 
short time).

Improvement and rationalization of the different facilities 
and processes.
Preventing of accidents.
Controll of maintenance costs.
Working out of shutdown programs.
Co-operation with different departments concerning expansion 
of existing and installation of new plants.
Good contact with production people and some central depart­
ments (central work-shop, electrical dept., instrument dept., 
civil dept., design, safety,....)

Stand - by service from Friday to Monday:

1 engineer or foreman
2 locksmiths
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HISTORY OF AMMONIA PRODUCTION-PLANT (ATH)

1942: Starting of ammonia-production 75 000 jato N
with 4 units, each with 80 to N/day.

1966: Expansion to 300 000 to N/year

1975: STARTING of ammonia single-train unit, 290 t/year
Lay out: 200 000 to N/year
1978: 242 000 to N/year, also we 320 t/year

had a general revision for 
6 weeks

Due to good operation and good maintenance the percental 
running time of all our facilities is very high.
(100 % = 365 days per year)

p.e.: Reciprocating compressors 99,5 %
General revision every 45 000 hours = 5 years



S ingle-Tra in-Un it 
Maintenance

Lay out of the unit: 240 000 t/year NH^ resp. 850 to/day NH^
Feb. 1975: Start up of ammonia-prcduction.

Production figures:

1975 200 000 t/year NH3

1976 262 ООО "
1977 290 ООО "
1978 294 000 ■
1979 334 ООО "
1980 291 ООО "

daily production now: 1 000 t/day NH^

For maintenance we needed:
hours material (Mio OS)

1975 117 000 1 Ь 2

1976 84 000 5,0
1977 60 000 7,1
1978 108 000 * 1 0 , 0  *
1979 40 000 1 , 6

1980 90 500 ** 4,8 **
*) 1978 was the first general revision
**) 1980 a revision for changing catalyst in primary reformer

For this revisions we needed:
*) 67 000 7,0

**) 50 000 3,0

The investment costs for the single-train-unit was about
500 Mio OS in 1974.
On stream days: Syn. gas production NHj-production

1975 280 days 217 days
1976 317 " 294 H
1977 335 " 321 "
1978 326 " 313 "
1979 362 " 355 "
1980 328 " 310 "



Development of Syngas-Compressors of Single-train-Plants

In the first Single-train-plants, designed by Kellog there 
were used syngas-centrifugal compressors which were deve­
loped by Clark. The pressure in ammonia reactor was fixed 
with ca. 160 bars. To reach such a pressure Clark has de­
signed compressors with two cases. The speed was approx.
1 0 000 rpm.

Improving the efficiency of ammonia synthesis made it neces­
sary to increase the pressure in the ammonia synthesis.
Nuovo Pignone, BBC, Cooper-Bessemer and Clark designed com­
pressors which reached a pressure of 320 bars.

One of the problems of high speed centrifugal compressors is 
their low weight, compared for example with receprocating 
compressors.

The pipelines to and from the compressor have large diameters, 
there is existing high pressure.

Therefore it is very important to prevent forces of reaction 
delivering to the compressor. This also is a very important 
point for steam-turbines. The reaction force of steam pipe­
lines is - caused by the high temperature of steam (500°C) - 
very large. In our plant we did not make good experience with 
pipeline carrier with springs because the reaction force of 
the spring depends on the spring-constant.

So we concepted carriers held by weights. This kind of carrying 
pipelines needs more place, the advantage is to have constant 
forces delivered to the pipelines.



Experience in Sealing the 4tn Stage of the Syngas-Compressor

After having operated our syngas-compressor half a year we 
had to switch off the compressor because the oil-consumption 
increased. Removing the seals we noticed that the seals on 
recycle-side were o. k. but on syngas-suction-side the high- 
pressure sealring was demaged. The white metal was melted 
and the O-ring was brlttled.

Enclosure 1 shows how the seal-consumption increases.
In enclosure 2 the operation conditions of the seals are shown 
A drawing of the seals with dimensions shown in enclosure 3.

In enclosure 2 it is obvious that on 7. 9., 9. 9. and 12 9.
the seal-oil-temperature TI 6025 had increased.

Except of this temperature any other disturbance was noticed. 
The result of the analysis of the residuals found on the seal 
ring in the case of the compressor and in the automatic oil- 
separator was that the residuals were no coke-products of the 
oil.

The residuals (zinedithiophosphate) are caused by connection 
of oil with ammonia at the existing high pressure.

After having repaired the compressor we had a seal consumption 
between 1 and 5 litres per day.

The brittled O-ring material was viton. But viton is not 
resistant against ammonia and we changed it to Silikon with 
success.

To avoid an arise of zinedithiophosphate Nuovo Pignone had 
made following arrangement:
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1. To install a connection between syngas-discharge and 
balance-gas.

2. The pressure in the balance-gas should be held about 
0,5 - 1 bar higher than the syngas suction pressure. 
Through this improvement the pressure of ammonia in 
Reference-pipe is reduced.

After having installed this connection-pipe we did not 
have any difficulties with the seals of the 4 ^  case.
It is to take care that the Quenchgas in the comraection- 
pip< ’;as a temperature lying higher than the dewing 
point of the gas.

If the temperature is below dewing point the labyrinths 
could be demaged by erosion.

The arrangement of the Quenchgas-pipe can be seen in 
enclosure 4.

1
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Technical Experience in the Benfield System

1. Low-Pressure-Pumps P 401/402 for Benfield Solution /

Starting our plant we noticed that the low-pressure- 
pumps developed a noise. We suspected the reason for 
this noise to be cavitation.

Although we checked the pump in presence of an expert 
cf Worthington we could not find any indication of 
cavitation.

We insisted on the warranty to be prolonged for one 
more year by Worthington.

Worthington's expert agreed to it and explained the 
noticed noise with circulation.

Before the prolonged time of warranty was elapsed we 
checked the impeller once again very exactly but there 
was not found an indication of cavilation.

When we had to change the sealrings three months later 
we noticed the first indications of cavilation - the 
back of the blades were bitten.

Steps for solving this problem
a) Welding the bitten surface with electrodes consisting 

of hardfacing alloy.

b) Introduction of 3 - 4 al/h nitrogen into the suction 
pipe of the pumps.
- We have two low pressure pumps for Benfield solution.

'V- ;
f, -I.- A| 1 ! M
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In the suction pipe of one of these pumps there are two 
ellow pipes. At this pump we found cavitation only on 

one side of the double flooted impeller.

The suction side of the second pump is connected with a 
T-part of the main suction pipeline.

At this pump we indicated avitation on both sides of the 
impeller after only 4 200 working hours.

Our engineering firm. Fa. Uhde, found out that the noise 
of the pump disappeared by operating the pump with 115 % 
of the normal flow capacity.

By reducing the flow capacity the noise increased.
This syptom also was an indication that the noise was 
caused by circulation.

2. High-Pressure-Pumps P 403/404

By washing and cleaning of our plant during *■' suart-up 
the seals were contaminated with dirt. So to change
this part from time to time.

Having started the plant it was not necessary to change 
the packings for about one year. But after this time we 
had a lot of problems with the Pacific-seals. Sometimes 
we had to change the rings already after one week.

We found out that we got spare rings from Pacific that 
were not flat and full of cracks.

./3
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Till this time the sealrings were greased with Benfield 
solution. Having such a lot of problems with seals we 
changes the medium for greasing the sealrings and used 
condensate with a temperature of 65 - 70°C.
Condensate of such a temperature is more qualified for 
greasing seals than Benfield solution.

The pressure of the condensate has to be a little bit 
higher than the suction pressure of the pump.

To make this improvement it was necessary to install a 
condensate cooler and a controlling system.

Since we are operating with this modification the seals 
have to be changed approximately once a year.

3. Efficiency of the CO^-Removal-System

After having started our plant we did not obtain the 
efficiency of gas purification guaranteed by Uhde.
After a lot of difficult excuainations we found out 
that the bad distribution of potassium carbonate solu­
tion was the reason for our problems.

By installing leading plates we improved the distri­
bution of Benfield solution to the ceramic intalox.

The efficiency of purification increased after this modi­
fication.

Finally we installed two redistributers in our absorber 
and reached the design efficiency.
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Operating Instruction V 103

»

for a vertical, double working reclprocazlng compressor, 
with two cranks, compressing gas in two single stages.

The operator must be well instructed about the function 
of the compressor.

A) Design Oates 
Media:
Flow rate:
Suction pressure: 
Discharge pressure: 
Speed:
Controlling system:

natural gas 
37 000 Nm*/h
20,9 barii, can be variated 
46 barii 
495 U/min
automatic reverse flow regulation 
to 50 % of design gas flow.

B) Starting up of the Compressor
1. Inform the central commando station of our company about 

the start up of the com pressor. Between two starts it is 
necessary to wait 20 minutes after the first start because 
during start of the motor coils are heated.

2. Open the cooling water main valve and also valves for the 
cooling system of the different parts of the comressor. 
(steal packings, cylinders, oil-cooler).

3. Check level of oiltank. If oil temperature is below 10 °C, 
it is necessary to heat up with steam.

4. Start auxiliary oil Pump and check oil pressure, (minimum 
2 barU)

./2
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5. Open valves In suction pipeline and In bypass pipeline. 
Check the suction pressure. With regard to the rate of 
suction pressure see point C 1.

6 . Drain the condensate separators F 103 and F 104 
(separator in front of the compressor and after bypass- 
cooler) .

7. Open valves in discharge pipeline.

8 . Start the motor and observe the oil-pressure.

9. Switch off the auxiliary oil pump and check the oil 
pressure once again.

1 0 .If everything is o.k. the compressor is charged by slowly 
closing the bypass-valve and by means of the reverse flow 
controlling system.

C) Operation of the Machine
1. It is very important to take care that the difference in 

pressure between discharge and suction is not higher than
27,4 bars.

Therefore it is necessary to adjust the discharge pressure 
in dependance of the suction pressure. For example: if the 
discharge pressure is 44 bard the suction pressure may be 
16,6 bard as minimum.

./3



The suction pressure should not be less than 8 , 8 barii, 
in this case the maximal discharge pressure is 36,2 
barii. The suction pressure should not be higher than 
27 barii, it is important that this maximum pressure is 
not reached.

Following points have to be checked periodically and 
must be written in a operating book for instance every 
hour:
a) Suction pressure (Safety valve is set at 30 barii) 

Discharge pressure (" " " " ' " 46 barii)
b) Oil pressure after cleaner
c) Oil temperature after oil cooler
d) Temperature of discharge
e)
f)
g)
h)
i)

compressor bearings
motor
motor coil
cooling air to the motor 
cooling air from the motor

j) current consumption of the motor.

3. During the inspection round every two hours following 
points are to be checked:
a) Seal packings for tightness
b) Draining of separator F 103 and F 104
c) Compressor for knocking, grumling and unusual noise 

of the valves.
d) Level of the oil tank.

4. Cooling water flow rate is to be adjusted no\. to pass 
a maximum temperatura of 45 °C outlet.



5. The compressor is to be switched cff immediately if
a) a bearing or a seal packing is overheating or if 

a swal packing is leaky.
b) pressure of lube-oil is le; s tham 1,5 barh
c) suddenly a knocking noise is heard or if the 

valves operate not properly
d) a safety valve does not close after blowing up.

D) Switching off the Compressor
1 . Switch off the motor
2. Close valve? in discharge pipeline
3. Close calces in suction pipeline
4. Close cooling water main valve
5. If necessary, purge compressor with nitrogen.

E) General Maintenance
Crankcase is filled with oil, type Mobil oil extra heavy 
with a viscosety of 60 - 83 c St at 50 °C temperature.
Oil leakages have to be compensated with the same oil type. 
If the compressor dees not operate for a longer periode, 
the compressor must be turned by hand once a day.
Before doing that the auxiliary oilpump has to be switched



D A T A  V 103

Important• The difference in pressure between suction and discharge may not higher than
27,4 bars.

Suction pressure
Pos. Nr. Operate range Alarm/shut down
PIALLHSL 120 see paint C 1 High: 18/10 barti 

low: 28/- barti
Discharge pressure PIAHHSH 119 max. 44 barti 45/52 barU

Temperature of discharge TIAH 110 
TIAH 116 max. 110 °C 130/- °C

Oil pressure after cleaner PIALISL 113 2 - 3 - 4 , 2  barti 2 / 1 , 5 barti

Instrument air pressure PIALSL 221 7 - 7 , 5  barU 4 / 4  barti

Oil temperature after 
cooler TIALH 113 25 - 40 °C low: 18/- °C 

High: 50/- °C
Temperature of compressor 
bearing east TIAHHSH 107 45 - 65 °C 70/80 °C

Temperature of compressor 
bearing west TIAH 111 oo0 r»1oVO 75/80 °C

Temperature of cooling air to the motor TIAH 101 5 - 35 °C 40/- °C

Temperature of cooling air from the motor TIAH 102 25 - 60 °C 65/- °C

Temperature of motor bearing TIAH 106 40 - 65 °C 70/- °C

Temperature of motor 
coils

TRAH 104 60 - 90 °C 105/- °C



Drawing up a Program of a General-Revision of a Single-Train

1. Operating our plant all technical defects and leakings 
are registered in a booklet. These defects do not make 
it necessary to turn off our plant but during the next 
standing all these defects must be repaired.

2. The technical department puts up the program for the 
revisions of tanks, boilers, coolers, etc. which have 
to be done.

In a discussion with the TUV (technical inspection de­
partment) and the material testing department there is 
fixed the class of inspection.

The technical department is also responsible for the 
inspection of the machines. Generally there is to say 
that a machine which operates normally should not be 
opened.

Before deciding to open a machine or not two considerations 
should be done:

a) By measuring the efficiency it is possible to recognize 
a defect or a wear for example on the labyrinths or on 
the balance drum.

b) Comparing the operate dates with the dates after first 
starting up the machine there also can be drawn conclu­
sions about condition of the machine.

Therefore it is very important to register all dates 
that are taken after first start-up very exactly.

• /2
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The particular works which have to be done are ordered 
in groups (from 100 to 700, see enclosure).

Every work must be valuated in regard to length and to 
the number of required workers by a foreman. Afterwards 
there must be made a time-table which shows the number 
of the necessary and disposable workers.
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G R O U P  1 0 0

0 - 101 Heater for heating naphtha or natural gas. 
Open and close manhole cover.
Inspection of the protect Iron-bars of the 
burners.

W - 101 Nitrogen preheater
Open lid for official inspection.

I
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W - 202 II, W - 208 III, W - 210 Superheater for high
pressure steam.

Pressure check.

W - 207 Superheater for medium pressure
steam.

W - 209, W - 211

V - 202, V - 203

O -  201

O - 204

• M.- H,-.* . : •• I - r

Pressure check.

Heater for process air.

Pressure check.

Combustion air blower, flue gas 
blower. Cut out the shaft-cover- 
sheet for oil level inspection 
glass and for grease nipples. 
Inspection of the guide blade- 
bearings.

Primary reformer
Open two of the collector pipe-covers, 
check and close.
Open manholes, inspect chamotte cover. 
Clean flue-gas-channel.

Additional heating for waste-gas 
Open manholes, inspect chamotte cover.

./2
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O - 202 Additional vessel
Inspection and cleaming of inside. 
Repair combustion air heat-exchanger 
(no. 4 is blocking)
Inspect wall at inspection hole. 
Clear lubrication pipes.

Combustion air and waste gas duct 

Inspection and cleaning

B - 210 Mixing station for steam and natural 
gas.
Inside inspection and check natural 
gas baffle.

W - 215 Hater preheater
Remove heat-change pipelines for in­
side inspection.

B - 208 Relieftank
Open handholes, blind off, official 
inspection.

B - 203 Degasifier tank
Widen passage for L-206 (Levex controller) 
Check shower (System Stork) and change 
T-parts.

B - 209 Instrument air tank
Inspection and cleaning of tank and 
level controller.

./3
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P - 207, P - 208 BFW-pumps
Clean filter, P - 208: Change flange 
of valve for minimum load pipeline.

T - 203 Turbine for P - 207
Repair oil-leakage of clutch-cover. 
Change insulation

B - 212 Natural gas mixing station. 
Remove and inside inspection.

K - 201 Secundary reformer
Open for changing air nozzle.

W - 201 Process gas heat exchanger 
Open both manhole covers. (Gasket 
ot the hot manhole is not tight) 
Cleaning and inside inspection.

W - 203 BFW-preheater
Change pipe bundle, inside inspection 
Change drain valve. Installing test- 
blades.

B - 201 Steam boiler
Open and inside inspection. Pressure 
check (pressure check also for no. 
4083 and 4162 - support system)

T - 201 Turbine for process air compressor

./4



4

Inspection of the rotor. Repair 
oil leakage of the compressor-side 
clutch cover.

Repair seal packing of control-valve 
and the leakage of the pipeline for 
the pressure-indicator of the in­
jector; the idling-device does not 
function properly

Condenser for T - 201
Open flange and inside inspection.
Repair cooling-water pipe to the 
condenser.

Process air compressor
Check low-pressure and high-pressure
rotor.
Gearbox-side high pressure rotor 
bearing is leaking. Clean air-cooling 
of low-pressure compressor. Change 
cooling-water valve for 4th stage.
Check non return-valve.

Process-air-cooler
Inside inspection, also for condensed 
water tank and level controller.

Turbine for generator
Repair seal box of steam entrance valve.

Back-pressure-turbine for generator. 
Repair seal box of steam valve.
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G R O U P  3 0 0

w - 301 Gas heat-exchanger
Pressure check. Repair leaky head-
gasket.

K - 301 NT- CO- converter
Official inspection, manholes to be 
opened in service.
Change nozzle for condensate

W - 302, W - 303 BFW-preheater 
Official inspection. 
Repair baffle T - 310

K - 302 Low temperature-converter
Open manholes to change catalyst.
Official inspection.

' fV  V-': . i .........
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G R O U P  400

K-401 Absorber
Open manholes, remove ceramic intalox and Inspect 
Inside. Install redistributers. Revision of the 
level controller.

F-403 Lye separator
Open for official inspection. Revision of the level 
controller.

W-401 Steam generator
Open for official inspection (inside revision and 
pressure check)

W-402 BFW-preheater
Remove heat-exchanger. Pressure check (2 x)

W-403 Reboiler
Open for official inspection (inside and pressure 
check)

W-404 Benfield solution air cooler
Remove distribution pipe, pressure test.

W-408 BFW-cooler
Remove bundle (inside inspection)

B-404 Relieftank
Open manholes for cleaning and inspection.

F-401 Condensate separator
Open manholes for cleaning and inside inspection.

/2
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F-402

F-406

®  K-402

F-407

W-406

T-401

Condensate separator
Open manholes for cleaning and Inside Inspection. 
Change draining valve. Official inspection of 
level controller.

Lye double filter
Inside inspection. Grinding 4-way valves. Change 
valve in the pipeline to the filter (valve case 
is corroded)

Desorber
Open manholes for inside inspection and cleaning. 
Repair corroded pipeline to P-405.
Install PV/H-411 and PV/H-412 in C02~pipeline system 

Injector
Control injector nozzles and valves.

BFW-preheater
Change pipelines of BFW-system.

Benfield solution turbine 
Seal bearings of guide-blades.
Change pipelines for greasing seals with conden­
sate of T-401 and high-pressure lye-pump P-403.
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Biatt Tag

K - 501 Methane generator
Open manholes for inside revision

F - 501 Condensate separator
Open manholes for inside revision and
also revision for level controller.

• W - 501 Gas - gas heat exchanger
Remove heat-exchanger for official
inspection and pressure check.

W - 502 Boiler
Open for cleaning and inside revision

W - 503, W - 504 Final gas cooler
Open for cleaning and official In­
spection.
Welde in a valve in cooling-water- 
pipeline.
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E - o ‘ j^ g ? r Unser Zeicher.') Blatt Tag

G R O U P  6 0 0

T - 601 Syngas-turbine
Inspection of cendensation-turbine- 
rotor and of the condenser.
Repair decreased cooling water pip*_.
Check start-up equipment and adjust it. 
Change prepared oil pipelines.

V - 601 Syngas-compressor
Inspection of bearings, seal-system 
and rotors of case 1 - 4 .
Install capacity flow measuring nozzles 
in balance-drum-pipes of stage 2 and 3 
(F-6006 and F-6007)
Change gas-cooler
Official inspection of separator F - 606 
(also level controller), F - 601, F - 602, 
F - 603, F - 605, seal oil tanks no. 4054- 
4057, level controllers 4156 and 4157, 
and separators 4208, 4058 and 4059.
Install valve3 in seal-oil pressure 
pipes of seal-oil pumps.
Change oil-filters and cleaning oil- 
heaters.
Change one of the oil-cooler bundles 
and clean the other one.

O - 701 Start-up-heater
Inspect supports, pressure check

. / 2
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Waste-heat-boiler
Open "2rettschneider" gasket.
Official inspection,pressure check.

BFW-preheater
Open "Brettschneider" gasket (seal 
ring is leak)
Official inspection, pressure check. 

NHj-expansion-tank.
Open tank for cleaning and official 
inspection.

Mixing-station
Remove for inside inspection. 

NH3~separator
Open lids and remove pipelines to the 
separator.
Clean and inside inspection.

NH^-separator
Open lids and remove pipelines.
Clean and inside inspection.

Gas-cooler
Remove elbows of two of the five coolers. 
Pressure check on this coolers.

Gas-gas-heat-exchanger
Open flanges and remove bundle.
Cleanir.g and inside inspection.

Freezer
Remove flanges for inside inspection.
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RESPONSIBILITY OP ATN

1. Improve 4 ensure safety of operators * equipment.

2. Maintenance of plant to assure high productivity.

3. Improvement of existing equipment & process (together 
with APN) toward higher productivity, lower production 
& maintenance costs.

4. Costcontrol of maintenance activities.

5. Liaison with other departments of Chemie Linz to co­
ordinate interdepartmental work
(main workshop, instrumentation, etc.)

6 . Assist public organizations to cope with disasters, 
(chemical spills on roads etc.)

On - Call Service * 1

from Friday 14,00 to Monday 6.00 

1 engineer of foreman
1 mechanic - (only in areas without shift-mechanics!)



Shut down of plants
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Unser Zeichen*) Blatt Tag

Caused by limited manpower generally only one plant may 
be shut-down for overhaul.

p.e.: 1) AC plant Enns
shut-down April 23rd, 1979 
duration: 1 week

2) Nitric Acid plant 
shut-down May 2nd, 1979 
duration: 1 week

3) Urea plant
May 12th till May 23rd, 1979

4) Single train
unscheduled shut-down for one day only

Manpower normally allocated to individual plants is 
sufficient only for normal maintenance. For shut-downs 
the group must be increased in size.

p.e.: Nitric Acid plant shut-down
normal maintenance crew (group Servi) 13 men
plus from ATN (group Hennerbichler) 8 "
" " " (group Pointinger) 8 "
" " THW (central workshop) 20 "

Additional hands are used to increase individual work­
groups or are given complete tasks!

■
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MATERIALS USED 3Y ATN

CODE COMPOSITION APPLICATION

mat-number internat, code C Si Mn Cr Mo Ni

ALU 99, 9 % for pipelines + tanks (100% HN03)
1.4450 10CrNiNbl89 ‘ 0t 12 0,40 0,30 18 • 9,50 for pipelines, tanks,, heater (60 % HN03)
1.401-6 8Cr17 (expired) 0,10 0,40 0,30 17,5 for pipelines, tanks, heater 

(45 % HN03)
1.4561 *) "Nictrothal 40* 0,12 20 34 for supportnet for catalyst

Lead for lining of tanks, pipelines, pumps
Ferrosilicium 15 for dehydration column of HN03

1.3401 l20Mn50 1,20 0,30 12,0 rollers in CaC03 mills
1.7335 13CrMo44 (or

Alcal)*) 0,13 0,30 0,60 0,90 0,50 for lye pipelines and! drums

*) DUR 600 for velding and to armour
1.4828 15CrNi Si 2 012 0,20 2,0 0,60 12,0 baskets in NHj-burners

Teflon*) PTFE for linings (special application 
& gaskets;

*) Registred Tradenames
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ETip'anger Unser ZeicherT) B latt T?gRESPONSIBILITY AND TASKS OF DEPARTMENT ATP

Surveillance, check, maintenance, repair of different 
production units, stores raw material and final products, 
bagging and shipping, laboratory.

Spare parts particulary used only for a special purpose 
in one, two or three departments - order, record, store, 
use.
Common spares like screws, bolts, ... are in the central 
store.

Drawings: Draughtsman for sparepart-drawings, modifications 
in the plant, sketches. Small projects are made by the de­
partment, larger projects are made by the design-department. 
Drawings of design-department must be signed by the concer­
ned maintenance and production departments. Record of drawings.

Contacts with outdoor companies, agents and representatives, 
suppliers of spares, machines, ...
Visit to suppliers. Correspondence with different companies, 
filing of correspondence.
Prospects, leaflets about special machines, parts, technics, 
materials used in the department.

Contacts with other departments of Chemie Linz concerning 
repair, investment, production, design, finance, ...

Supervision of delivery dates concerning spares, outdoor 
repairs, ...

Elaboration of shut-down-programs in co-operation with pro­
duction and central-departments.

./2
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Safety in the workshop and for all field repairs. The 
whole equipment has to operate in a safe condition.

Safety instructions according to the Austrian law (one 
time per year), accident-notice.

Information of foremen and staff, other departments, 
superiors, ... daily, weekly, monthly, quarterly, ...

Investment programs of small volume, repair programs, 
estimation of costs.

Cost control for maintenance, monthly computer prints, 
quarterly reports to division (comparison precast - 
actual).

Collecting of literature and papers concerning used ope­
rations, machinery and processes.

Training of foremen and workers in the field of technical 
knowledge, safety, efficient performance of repairs, ...

Experiments and tests of new parts and products.

Co-ordination and co-operation with production department 
(daily morning discussion).

Calculations concerning machines, parts and the process. 

Energy conservation (e.g. screw compressor - new or repair?) 

Engineering, process variables , physical chemistry.

./3
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Accomplishment of authority-orders like pressure tests, 
yearly check of conveyors, earthing measurement of tanks 
for burnable liquids.

Obligations concerning pollution control (oil, waste gas 
treatment, ...)

Mutual control of maintenance and production departments 
resp. central departments.

Participation on seminars, courses, study of literature, 
visit of industrial fairs (e.g. ACHEMA, ...) to improve 
technical knowledge.

Expert for suggestion system.

Personnel problems - salary, transfer to other departments, 
overtime, ...

Jobs as adviser of start-up personnel in Austria or a 
foreign country.

Training of people from other companies.

Showing of plants to our customers and other interested 
groups (schools, ...)

Collection and filing of experience, repair cards, ...

Stand-by or on-call service from Friday to Monday.
1 engineer or foreman
2 locksmiths
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ETic’ jn g e r Unser Zeichen*) B iatt Tag

HISTORY OF PHOSPHATE - FERTILIZER - PLANTS (APP - ATP)

I

1954: Start of gypsum-sulphuric acid plant (production 
of sulphuric acid and cement from anhydrite). 
Single superphosphate (now low demand)
Storages, bagging and shipping stations.

1958: Mixed fertilizers (closed after start of NPK-plant)

1958:

A

Sulphur burning plant (Monsanto). Continuous im­
provements and expansions to increase capacity.

w
1964: NPK-plant (1 granulator, 12 reactors, 1 cooler) - 

- PEC process

1966: Phosphoric acid plant, prayon process.

1967: First expansion of NPK - plant (plus 1 granulator 
and 6 reactors)

1969: New NPX-storage with conveyor bridges, bagging and 
shipping in the south area of the company.

^  1970: Second expansion of NPK-plant (plus 1 cooler and 
some improvements)

1972: Heat exchanger for raw meal in gypsum sulphuric acid 
plant.

1973: Third expansion of NPK-plant (1 granulator, 14 reactors, 
1 cooler)

1978: Second belt conveyor from NPK-plant to storage. 
Equipment to use valve-bags.

1979: Second economicer for Monsanto plant.

. / 2
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From start-up of the plants up to now have Increased the 
capacity of the different facilities by removing bottle­
necks, for example:

Monsanto plant Layout 75 t/day H2SO
Actual 180 t/day H2SO

Phosphoric acid Layout 60 t/day P2 0 5

Actual 130 t/day P20 5

Due to good operation and good maintenance the percentual 
operating time of all our facilities is very high ( 1 0 0 % 
364 days per year):

Examples:

Gypsum sulphuric acid plant 
Monsanto plant 
Phosphoric acid plant 
NPK-plant I 
NPK-plant II

1977 1978 1979 1980

96 % 95 % 96 , 1 % 97,6 %
98 % 97 ,3 % 94,8 %

94 % 93 % 93 ,9 % 93,9 %
96 % 94 % 96 , 1 % 95,1 %
93 % 95 % 96 ,7 % 95,1 %

198Î
97,6
94.8 i
9 3 . 8  i  

95,1 i
95,0
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LEAFLETS handed over to PARTICIPANTS

"Engineering manual about plastic lined piping material"

Dow Chemicals

Sempollan
"A material for Improving Wear and Vibration Resistance'

Semperit

Information about
Gypsum sulphuric acid process.

Voest Alpine AG
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Errnfartcer Unser Zeicher»*) B iatt TagACTUAL PROGRAMMES, PROJECTS and PROBLEMS for department ATP

Wheel loader with 1 m 3 shovel
Loading conveyors for very long wagons
Palletizer for open air storage» unit 634
Replacement of fork lift truck
Replacement of dumpers by a wheel loader - 3 m 3 shovel 
Replacement heat exchanger VI - sulphuric acid plant 
Replacement hot gas filter - monsanto plant 
Replacement phosphate scale - phosphoric acid plant 
Improvements on bulk loading systems - 620a and 633a

jfSpeed-controllers for belt coneyors 
Belt conveyors for coke 
Unloading and loading of ships 
Asphalt for open sulphur storage 
Dose of trace elements
Improvement conversion in Monsanto plant 
New sulphuric acid plant - double absorption 
Sound protection - unit 601 
Dose of coating agents (siliceous earth)
Lacerating machine for paper bags 
Dedusting units for phosphate and potassium 
Second palletizer for unit 634 (open air storage)
Scales for bulk product 
Replacement cement bagging machine 
Tank for AS - lye
Utilization of sulphur concentrated iron oxide 
Preparation of hot water for division C 
Bulk loading into vessels 
Replacement KSB - compressors
Extension silo, bagging and shipping - unit 633 
Coal dust combustion for cement kiln 
Utilization of acid-oil in the kiln

. / 2  1
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Dedusting of waste gases of spherodizer I and II 
Sale of caterpillar (tracked vehicle)
Removal of fertilizer-rests from boxes - nearly empty - unit 633 
Utilization of excess steam
Pipeline for sulphuric acid between the units 608 - 626 - 627 
Covers of etermit on conveyor bridges 
Cleaning of cement silos
Investigations about use of palettizers in unit 620 a 
Investigations about corrosions on spherodizers 
Reduction of P205- and F-content in by product gypsum

Repair painting of conveyor bridges 
Roof repair of clinker storage 
Repair of chimney sulphuric acid plant 
Repair painting - unit 631
Repair or replacement of electrostatic wet gas precipitator
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_POEoC^L__S’|ING_-_^J|__ ( electrodynamical belt tension )
automatic» load dependend,regulated belt tension
no slide slipping
best possible efficiency

A  Whip
1  fNâl'N C  TK€Q UC

G  £ 6 üM rf£ .7 0 £ âu£

2 HC.’SMZSJT fo* .i£i_T TOJi'OJ

FUNCTION i
The engine torque B produces a counter torque of sane size C » which causes a movement of the engine D around 
point 1 . This means extended shaft distance - and load depended increase of belt tension.
Best power transmission is managed by this turnable 
engine foundation in connection with polished-cambered pulley and special adhesion belt
SLIPPAGE *
sliding slippage is not possible because of exact belt- tension adjustment by engine torque. U«k«L fmsitr*this means : 
higher efficiency 
lowerinitial belt tension 
lower stress in shaft bearings longer working period
BELTING i
cover material t Polyamid 
tie rod i single polyanid strips

to join closely to pulley
tread
NOTICE l t

camber. High tensile strenght. chromium leather with high 
coefficient of friction X~o,6 )

• By changing the engine you have to make sure of right rotation» same weight and size of engine and limitation of whip movement (danger of belt damage! ).• polished cambered pulley
• short belt ( otherwise weight tension ! )
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serv
Unser Zeichen*)

CONSULTING GES.M.B.H.
Biatt Tag

D I F F E R E N T  T Y P E S  O F  P U M P S  used by ATP

M e d i u m ;  Sulphuric acid

CENTRIFUGAL PUMPS (Horizontal)

Ochsner - Austria 
U-MOR
100 m*/h - 20 m (50°C) 98*
Cr-casting (Ni-alloyed) 

speciality; hydraulic shaft sealing; useable for high inlet 
pressure
circulation pump - acid store, 
hydraulic sealing by auxiliary impeller; 
in operation no contact of shaft and stuffing 
box because of axial shaft movement, 

working period:
about 12 months (temporary working)

Producer : 
type: 
capacity: 
material:

use:
function

Producer: Rheinhütte - West Germany
type: RE 150/265
capacity: 240 m*/h - 20 m (up to 120°C - 98% ).
material: n®. 4136
speciality: hydraulic sealing - impeller with backside vanes
use: circulation pump for absorbing tower
funct/on: stilistand - double stuffing box and special ring

valve working - hydraulic sealing 
working period:

about 1 2 months (continuous working)

. / 2
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Producer: 
type: 
capacity: 
material: 
speciality:

Rheinhiitte - West Germany 
RE 80/250
50 mJ/h - 20 m; 60°C; 66 - 78%
18% Si-casting
divided, removeable casing in steel casting- 
wear resistent Si-parts for acid contact. 
Hydraulic sealing - impeller with backside vanes 
Double stuffing box and special ring valve.

SUBMLRSIBLE PUMPS (Vertical)

Producer: 
type : 
capacity: 
material: 
use:

Rheinhiitte - West Germany 
GVS 150/265
113 m3/h - 15 m„ 100°C, 98% 
n°. 4136, carbon shaft box
circulation pump-drying and absorbing tower

working period:
about 1 2 months (continuous working)

M e d i u m :  Liquid sulphur 

SUBMERSIBLE PUMPS

Rheinhiitte - West Germany 
GVS 25/220
2,5 m3/h - 45 m liquid sulphur, 135°C 
cast iron, steel shaft, shaft protection box n‘ 
steam heated casing (3,5 bar) 
sulphur to furnace 

working period:
about 1 2 months (continuous working)

Producer :
type:
capacity:
material:
speciality:
use:

4034
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CENTRIFUGAL PUMPS (sludge pumps with packing fluid)

Klein (Jeumont Schneider) - France 
wd 100 g
40 m3/h - 40 n, 1 450 rpm 
nr 4460 or G-X 10 CrNiMo 27,5.
shaft: nr. 4580 plate welding with Celsit 50Nb 
special designed impeller
stuffing box with TFE-packing and sealing liquid, 
exchangeable wear disks and rings.
NPK-slurry to spherodizer and circulation 

working period:
about 4 months (continuous working'

Producer : 
type: 
capacity: 
material:

speciality:

use:

Producer: Worthington
type: 2 CNG 104
capacity: 30 m 3/h - 6 bar, 1 800 rpm
material: "Worthite" - 20Cr/25Ni + 2,5Mo - nb stabilized and

thermal treated 
shaft n°. 4586
variable split of impeller by movement of the 
casing cap.
NPK-slurry circulation 

working period:
about 4 months (continuous working)

speciality:

use:

M e d i u m :  Phosphoric acid

HjPO^-slurry - 30% P2°5 » 3% f^SO^,
60% liquid - 40% solid, 80°C, y = 1,7

,/4



SUBMERSIBLE PUMPS (centrifugal, vertical)

Producer: Ochsner - Austria
type: MOVS - 38/200
capacity: 240 m*/h - 13,7 m, 970 rpm
material: n°, 4500
speciality: exchangeable wear disks and rings
use: H^PO.-slurry to evaporation cooler
working period:

2 - 5  months (continous working)

M e d i u m : Phosphoric acid

H3P04~slurry

SUBMERSIBLE PUMPS (centrifugal, vertical)

Producer: Ensival - Belgium
type: 30 BAV B 80
Capacity: 41 m3/h - 18 m, 1 450 rpm
material: nr. 4500, nr. 4577
speciality: impeller with backside vanes 

exchangeable wear disks and rings.
use: slurry to filter
working period : about 5 month (continuous working).

M e d i u m : Washing Water ( 5 % H„ Si F6 ; 2-3 % StO
- Waste Gas Cleaming je = 1,05, t = 30 - 50

Centrifugal Pump (horizontal)

Producer: Ochsner - Austria

. / 5
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Type:
Capacity:
Material:

Speciality:
Use:
Working period

E-Mor 2213/50 H
25 m3/h - 45 m - 2800 rpm
all parts with fluid contact - rubber lined, 
shaft protectiorjring Nr. 4550 
hydraulic sealing (patent Mackensen) 
circulation pump for waste gas cleaner

F I T T I N G S  used by ATP 

M e d i u m  : Sulphuric Acid

producer: 
type: 
size: 
material:

speciality:

use:
Working period:

Rheinhvitte - Western Germany 
gate valve - AZ 1915 
DN 150, Pn 6

Nr. 4136, stuffing box-Nr. 4410,
TFE-asbestos packing.
two piece casing, seating parts easily to 
regrind exchangeable wear parts, no pressure 
on stuffing box if valve is closed, low 
pressure drop because of low turbulence, 
for circulation pump to absorber-98% / 120°C. 
several years

Producer:
type:
size:
material:
speciality:

use :
Working period:

Tuflin
process valve with TFE-sleeves 
DN 70
ductil iron - fully TFE-lined. 
rotating plug in a TFE-sleeve which is locked 
in the body. Without stuffing box and 
lubrication, seals are not exposed in either open 
or closed position.
outlet of acid dilution - 72-76 % HjSO^.

./6



M e d i u m ;  Phosphoric Acid up to 80 °C 
up to 35 %

Producer ; 
tfrpe; 
size: 
material:

speciality:

use:
Working period:

Erhard
diaphragm calce FD (rubber squeeze valve).
DN 125, Pn 10
cast iron - rubber lined
diaphragm - soft rubber
without stuffing box, exchangeable rubber 
lining and diaphragm, 
lifting limitation, 
throttle valve in acid pipes.

Producer : 
type: 
size: 
material:

speciality:
use:
Working period:

Diirholdt 
tyre valve 
DN 50, PN 10
cast iron for casing with anticorrosive 
protection layer; resistant rubber tyre.
(TFE - silvered rubber parts for sulphuric acid). 
without stuffing box, exchangeable rubber parts, 
stop valve for phosphoric acid.

M e d i u m :  NPK-SLURRY, Y = 1 ,3 to 1 ,7 / 110 to 140 °C 
bicalciumphosphate 
ammoniumnitrate
calciumnitrate, - chloride and 20 % water

Producer: 
type: 
size : 
material:

Worcester
4466 T ball valve
DN 100 ( 25 )
Nr. 4401 for body, ball and shaft. 
TFE for sealings

-/7
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special il'y; no maintenance, no greasing, 
exchangeable wear parts

use: Stop-valve for NPK-circulation.
Working period: about 2 month

Producer: --  Chemie Linz
type:
size: DN 80
material: Nr. 4580

tube in Si-casting, TFE-sealing
speciality: exchangeable tube and disk 

simple construction.
use: Throttle valve for NPK-slurry to sphSrodizer
Working period: 3-months

Producer: Tuflin
type:
size:

D 127 througway valve 
DN 50

material: stainless steel for body ( 18-10-Mo ) 
TFE for ring, sleeve and diaphragm.

speciality: no maintenance and lubrication
use: slurry circulation
Working period: several weeks

Producer: Gecos W-Germany
type:
size:

PR- plug valve 
DN 100

material: tfe-sealing
speciality: no stuffing box

lubrication box for all time greasing.
use: slurry pipe to sphfirodizer
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DIFFERENT SYSTEMS CF SIZE REDUCTION used by ATP

G R I N D I N G
BALL ^ILL ROLLER MILL

lined with viear resistant Cr-Mn-Mo alloyed stell (1. 3401
Casted or forged balls up to a size of 100 mm 0 .

^ f î > 5 0 -Cr-alloyed -J JL cv ̂=T 'r ■ - r -
stell for .¡AL / I
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grirAng stock: rock phosphate, coke cement clinker, sand
used ok : phafkote ,roIce. f sond
Or Uncouth no-« m ill i ¿enttni cU-tU.re'J _________________________

grinding stock: anhydrite, coke, drying of fly-ash.

C R U S H I N G
—  HAMMER CRUSHER | BAFFLE CRUSHER ROLLING CRUSHER
grinding stock: anhydrite granulated I;?K granulated N?K
size:input : o-25o mm 25-150 mm 0-25 mm

output: o- 2o mm o- 3o mm o- 2 mm

f̂cEO I TUB
js.ftz neouMiv«

\5fti7U-7wrt

%£D
I

Ik
-A-.V !H \3  T  A ;nr -- y
i d*£T0*« < «OfCZ fMXEXiLT

l

OuiTJf W lTJf eolro.

ma l.erials
amour ; lut.es : .'.-.h-s tool 

ha"- : u*J : 1 ,■ n 1 2
rol 1 ; rv; : ■’ I.;. ;i;.



A'i’P/Pi/79

<ri a t  r n n  a t>\ r t t n  fm  *— * »t m  «  . r> A m i  »*
n u u u ^ n —A1VU UO -L i o r  n U X A X lI  f^XXiiiROTATING URDU. or Olg

To keep ihe wear and tear of rollers,tyres and gearboxes of an inclined,rotating drum as low as possible you have to keep up a continuous movement in iongitutinal axis- up and down. This axial movement should be limited by two horizonlal rollers. The period of moving up and down (distance i.e. 60 mm) should be about 8 hours.
There are different possibilities to nanage this movement:
1. HYDRAULIC MOVEMENT
The kiln or drum slowly is pushed up and down by hydraulic cylinders in certain periods.
2. CROSSING OF THE ROLLERS
You start shifting the rollers at the station which is nearest to the impulsion or horizontal rollers and you continue downwards if necessary.You always have to lift the"running up roller*on this side of the tyre wh»?re you intend the drum to move along. Don11 lift too much and always keep Ihe roller shafts of one station parallel otherwise abrasion would increase. You strictly have to control temperature of bearings ( 60 °C ). If the drum is in position high and won't come down you have to lubricate the roller surfaces.
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WASTE GAS POLLUTION CONTROLL

a) Injunctions of authorities:
Dus to the very closed location of Chemie Linz to the town of Linz we have vary 
severe injunctions concerning pollution controll. In the planning state of m new 
plant we have to declare the volume, chemical analysis, dust content, temperature 
of all effluents. We are obliged to controll this effluents in a determined way 
and to show this notes to the authotities.
Examples: Continuous recording of S02-concentration of the waste gas in

sulphuric acid plants.Dust determination at least four times per year. 
Analyses of effluent water from different points of the sewage-system.

b) Methods of gas cleaning in dept. ATP
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There ia a Separate department in our company reaponaible for Chemie Linz 
internal pollution controll and-competent for all the contacta tc authorities.
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HOW TO DRAW UP A SHUTDOWN PROGRAMME 
(gypsum sulphuric acid plant)

Factors for planned shutdowns in Chemie Linz

a) Weather conditions (labour, plant)
b) Availability of personnel (principal leave time in winter and 

summer)
c) Energy situation (surplus or shortage of steam)

Planned shutdowns of large plants in Chemie Linz mostly are timed 
April - June 
September - October

Chemie Linz practice in timing of large shutdowns:

1) Determination of shutdown date by production and maintenance 
department

2) Coordination of mentioned shutdowns by central division T (technic) 
according manpower availability

3) Coordination of fixed shutdowns with all concerned departments
(production-, maintenance-, procurement-, sales-, energy- 
department ......)

4) Draft of shutdown programme by maintenance department (shutdown 
book).
Discussion and completion of the draft together with production 
department.

5) Estimation of shutdown time and manpower demand.
6) Typewriting of programme, copying, distribution of programme one 

to three weeks before shutdown.
7) Arrangements with personnel department and works council 

concerning working time, overtime, shift work, additional allowance. 
Information of staff by notice.

8) Shutdown discussion with all concerned workshops (engineers, 
foremen) one week before shutdown.

9) Integration of personnel from other maintenace departments, 
allocation of jobs to skilled working groups of department work­
shop and central workshop.
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10) Preparation of job permits according to shutdown programme by 
production- and maintenance-foremen.

11) Shutdown of plant, cooling down to working conditions, start of 
jobs. Some jobs can be started before shutdown.

SHUTDOWN - PROGRAMME 
GYPSUM SULPHURIC ACID PLANT

The shutdown time is appointed by the renewal of the high voltage 
installations for electrostatic hot-gas-aand wet-gas-precipitators;
1982 09 14

1982 09 16

1982 09 20 

1982 09 23

09 15: Shutdown and cooling down of the plant after
removal of kiln-crusts by means of high pressure 
water spraying system. Removal of existing high 
voltage device by TEL

09 19: Cleaning of high voltage room. Take care to
remaining electrical installations e.g. insulators 
Whitewashing of the room. TBW
Cleaning after whitewashing TBW/APZ

09 22: Erection and assembly of the new high voltage 
machines, TEL

: Testrun . Start of the plant.

Unit 601 (raw meal preparation)
1) Clean suction air duct between filters and compressors

(arrange supply from CL-network) APZ/ATP
2) Check batch weighers in raw meal mixing station TME
3) Check of journal bearings of mixer and screw ATP

conveyors
4) Change water valves below mixing station ATP
5) Repair elbows in pipe for pneumatic transport of

phosphate from unit 601 to phosphoric acid plant THW
6) Check rotary valves and screw conveyors in mixing

station ATP

. / 3



3

ATP 
ATP

ATP
10)

11)

12)

Unit 602 (kiln plant) 1 11

7) Repair filter for homogenization plant 
start job at 1982 09 13

8) Drawing for impeller of coke-filter fan
9} Convert phosphate mill for grinding of cement 

(1982 09 13) and back to phosphate(1982 09 20)

1) Check brick-lining of the kiln and the heat exchanger TBW/APZ/ATP
2) Alignement of klin ATP
3) Check apron conveyors and clinker crusher ATP
4) Repair clinker cooler ATP
5) Repair chute from clinker cooler to apron conveyor ATP
6) Repair chute from belt weigher to kiln ATP
7) eheck main drive of kiln ATP
8) Check redler conveyor for cracks ATP
9) Change bearings on S02-hot gas fan THW

10) Renew ceramic plates in raw meal hopper for belt weigherTBW
11) Check granulation filter ATP

#  12)

13)
14)



Unit 605 (gas preparation)

1. Investment programme 1707 - "High voltage device, GS-plant,
unit 605 (replacement)." TEL
Appointed time see page 1

2. Change frames for spraying electrodes (enforced type), mea­
sure guide-slots of precipitation electrodes in electrostatic
hot gas precipitator ATP

3. Repair leakage on lead duct upstream wet-gas-precipitator THW
4. Redler conveyor C-repair tension station on deflection

pulley ' ATP -
5. Renew chute from redler conveyor C ATP
6. Lead jobs on gas duct outlet cooling tower THW
7. Repair gas coolers (start job at 1982 09 06) THW
8. Asseble new frame to return water pump THW
9. Repair leakage on ceiling of high voltage room TBW
10. Renew drain of collecting tank for washing acid THW
11 .
12.
13.

Unit 607 (contact plant)

1. Screening of catalyst (mounting of electric hoist) APZ/ATP
2. S0̂  duct, renewal of tee - inlet heat exchanger I and I a THW
3. Check and clean pipe, outlet drying tower APZ/ATP
4. Check plastic lined pipes (experiments) for sulphuric

acid ATP/TMP
5. Check acid resistant brickwork in drying and absorption

tower TBW/ATP
6. Remove distance piece with compensator, prepare saddle

and support of duct THW
7. Welding job inlet of distribution through 3, absorption

tower ATP
8. Assemble distance rings in pipes above acid pumps ATP



9. Check moisturizer (flange leaks) ATP
10. Renew flanges bypass heat exchanger VI, DN 400 THW
11. Check submerged suction pipes for acid pumps inside tanks APT
12. Check heat exchanger VI and associated ducts (timder) ATP
13. Set blinds into gas duct downstream SO2 blower

(cleaning) ATP/APZ
14. Replace gaskets eventually flanges in gas duct outlet

catalyst-bed "F" TOW
15. Change armatures and acid pipelines ATP
16.
17.
18.

Unit 609 (waste gas cleaning)

1. Repair gas inlets into waste gas scrubbers THW
2. Adjust condensate pipe coming from electrostatic

precipitator THW
3. Change gaskets at siphon inlet electrostatic pre- '

cipitator ATP
4. Repair AS-lye tank (steel, lead, sandblasting, painting) THW
5. Lead jobs (leaks) on electrostatic precipitator THW
6. Repair neutralization pit TBW
7.

General jobs

1. Change of safety valves ATP
2. Scaffolding jobs according request TBW
3. Electrotechnical and instrumentation jobs . TEL/TME
4. Insulation jobs after instruction TBW
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SHUT DOWN P R O G R A M

1

P H O S P H O R I C  ACID PLANT Building 627

i

1. Removing and control of all agitators and gears of the
reactors.

2. Change of gear box for agitator n°. 6.
3. Repair of brickwork - reactor n°. 1.
4. Control of brickwork - reactor n°. 2 - 10 and acid circu­

lation tanks by the civil department.
5. Control of metal plates inside of reactors.
6. Removing and cleaning of discharge pipe of evaporation cooler.
7. Control of rubber lining - evaporation cooler.
8. Control of rubber lining and water nozzles - vacuum condensers.
9. Mounting of new rock phosphate scale.
10. Removing and control of agitators and vertical pumps of 

acid circulation tanks.
11. Control of rock phosphate bunker and pneumatic extraction.
12. Control of vertical pumps for filter and evaporation cooler.
13. Repair of belt conveyor for gypsum.
14. Repair of gypsum chute.
15. Control of pan filter and distributer.

Control of variable speed gear.
16. Change of filter cloth and filter plates if necessary.
17. Removing and cleaning of dipping pipes of reactors.
18. Control and cleaning of waste gas scrubbers.
19. Control of extraction fans of gypsum throw-off chute and 

pan filter.
20. Remove of sulphuric acid metering unit.
21. Remove and cleaming of flow meters for sulphuric acid 

dilution coolers 1 -4.
22. Remove and cleaning of control valves for 5% .and 12% 

acid and washing water.
./2
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23. Remove and cleaning of flow-meter of wash-water and 5\ 
acid.

24. Control of metering unit of SiĈ .
25. Calibration of transmitter for vacuum gauge.
26. Control of all shafts of agitators in the reactors in­

cluding the plastic liners.
27. Control of lead-lining at the bottom of pan filter.
28. Repair of dust filter of rock phosphate bunkers.
29. Remove and cleaning of wash-water pip-filter.
50. Control of gypsum-slurry tank and agitator.
31. Change of pipes in the area of sulphuric acid metering unit.
32. Control of discharge vessels on pan filter - change of 

rubber plates.
33. Control of reactors 1-10.
34. Control and repair of stower pipeline - rock phosphate.
35. Change of sulphuric acid dilution cooler n°. 2.
36. Remove control valve for vacuum of evaporation cooler.

37. Control of sulphuric acid pipelines being on test (teflon 
lined).

38. Check of dimensions of conical bottom - evaporation cooler.
39. Repair of frames - pan filter.
40. Get going of slide plate between reactor 1 and reactor 10.



ATF - TEST RECORD Serie n°.

Plant:
Place
Object:
Actual Status:

Modification:

Purpose:

Method:

Start of test:

Control:
End of test:

Result:

Conclusion:

Cost:
Average cost of
Efficiency:
Performance:

Phosphoric acid plant Unit n°.
Transport of gypsum (by-product)
Gypsum, pump App. n° 423 084
impeller material n° 1.4580 test n° II

Impeller material n° 1.4460 (increased Cr content
lower Ni content)

Material test (resistance)

Comparison of erosion rate (two pumps at 
the same time)

1981 06 26
impeller I 
impeller II
1982 03 19 
1982 06 02

weightstart/end
8,8 6,7
9,2 5,9

Gkp h 
2,1 4349 
3,3 5571

n° 1.4460

erosion rate.
0,48g/h 
0,59 g/h

20 % less erosion with mat.

12 % higher price of material 
one repair:
- 20% erosion / + 12% price --- o.k.
in future order only 1.4460
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CHECK-BOOK for BELT CONVEYORS

According authority regulation § 95 ADSV all belt conveyors have 
to be checked yearly. The results must be recorded. The inspec­
tion is ordered resp. carried out by the responsible maintenance 
foreman.

A)

1 .
2.
3.
4.
5.
6.
7.
8.
9.

1 0.
11 .
12 .
13.

B)

1.

Check of a stationary belt conveyor comprises the following items

Test pre-alarm before starting the conveyor APP/ATP
Test all safety switches APP/ATP
Check safety devices on drive pulley ATP
Test all pull-line switches APP/ATP
Check safety devices on tail pulley ATP
Check safety devices on tension-station ATP
Check belt-cleaners ATP
Check idlers and return idlers ATP
Check function of non-return brake and condition of 
protective cover ATP
Check protective caps over coupling and shaft ATP
Pay attention to squeeze-points on feed- and dis- 
charge-chuts ATP
Are all earthing wires in good condition? ATP/TEL
Particularities: e.g.: has the conveyor to be 
equipped witô an electric-conductive belt and is 
such a belt actually used? ATP

The inspection of a transversable or moveable belt conveyor 
covers all the items of a stationary conveyor according A) 
plus the following additional points:

Test limit switches for turning or movement APP/ATP

./2
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ATP
ATP
APP/ATP

2. Protective cover on moving-motor
3. Rail-cleaners
4. Test alarms if anyone exist
5. Drag-cable with suspension or cable drum including

protective equipment
6 . Electric collectors and electrical lines and pro-

ATP/TEL

tective shield
7. Tranction winches with ropes

ATP/TEL 
ATP/T-RV

In the following tables the checks are to be confirmed with date and 
signature. Troubles recognized during inspection are to be des­
cribed under a footnote at the end of the booklet. The trouble 
must be solved immediately. After a repeated check the regular 
condition must be stated with date and signature.

After the checks carried out in a distance of one year the check­
book is to be shown to the department manager who has to sign the 
check book.

Our safety department and all authorities are allowed to ask for 
the check book.
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The sketched economizer is a construction of Rheinstahl Eco GmbH

CHAk*

seamless carbon steel, steelpipes 
fin-tubes of cast iron
two-piece elbows (cast iron) with asbestos sealing, filling the 
hollow between interior and exterior elbow with iron-file-chips, 
housing gastight welded
water in- and outlet protected with cast iron and stuffing box.

. / 2
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The first ECO-design in the Monsant-plant of Chemie Linz AG 
was similar to the system at Chittagong. Since 1965 we have 
three steam generators between the passes of the converter 
(cooling the SOj/SO^-gas) and one economizer after the 4. 
pass in a construction as shown above. All tubes and elbows 
are inside the housing protected with cast iron against corro­
sion. We can recommend this system and we warn against a con­
struction with flanges. In Europe there are only a few ex­
perienced manufacturers of these tubes, i.g.

0  Foster Wheeler, Great Britain
Rheinstahl ECO GmbH, West Germany 

The steel pipes either will be shrinked into the cast iron 
fin-tubes or the diameter of the steel pipes will be increased 
in consequence of overpressure after fitting with the cast iron 
fin-tubes. The cast iron shield has to be very tihgt avoiding 
condensation and corrosion.

A c i d  d i s t r i b u t i o n

In our acid plants we have different acid distributors: 
Monsanto plant: distribution cup with overflow weirs.

The material of the cup is Meehanite CB3 
with <3,3% C,^2,7% Si, 0,6% Mn, 0,3% Cr, 
^0,5% Cu.

Anhydrite plant:Trough distribution system in cast iron with
downcomers in ceramic. Experiments with down 
comers in stainless steel 1,4580 and cast 
iron have not been satisfactory.
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INSTRUCTION FOR PLASTIC-LINED PIPING SYSTEMS

Plastic-lined piping systems consist of a corrosion resistant 
inliner and a compression-proof steel-tube: steel-plastic-com- 
pound-tube.
These compound pipes are produced by different methods of manu­
facture and various plastic qualities: polypropylene, Kynar, F£P, 
PTFE,... The maximum length is about 6 000 mm.

General design

The inliner is seamless and it is bordered over the flanged pipe. 
The lapped flange is a separate part of the pipe. The plastic 
borders fulfill the function of a gasket between the different 
lined tubes and they avoid any fluid contact with the metallic 
tube. The inliner must be chemically resistant. PTFE can be used 
for nearly all liquids like acids, solvents, oils up to tempera­
tures of 260°C.

Plastic lined pipes have to be ordered in the proper length for 
installation because it is not very easy to shorten the delivered 
pipes or to change them in any other way additionally.

Assembling of TEFLON-llned H^SO^ pipes

1. Jobs at the H2SO^ pipelines are not allowed before released 
by the production department. All safety measures prescribed 
on the job-permit (safety goggles, face shield, acidproof 
overall, acidproof gloves, rubber boots, ...) have to be ob­
served absolutely.

■ F V "  H 1’ / 1 i'l "■ n 'I l - r i r h ' l r - .
h 'Ln .H'luh A U  1 ¡1
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2. Assembling of piping system
2.1 All delivered piping parts are equiped with protecting 

covers or* their open ends. To remove the covers is only 
allowed a short time before assembling. If they are re­
moved only for inspection they have to be fixed again to 
avoid damage of inliner-flanges.

2.2 The pipes and fittings should not be put down to the 
ground without cover. Always use a carton or the dis­
assembled protecting cover as a sole plate to avoid da­
mage of the plastic border.

2.3 All delivered piping parts have to be checked by the 
material testing lab before assembling. On the inliner 
a high voltage breakdown test should be carried out by 
means of a "Poroscope*. Testing voltage is 15 KV. Also 
measurement of inliner-thickness and a visual control 
of the complete supply must be executed.

2.4 Tubes end fittings lined with Teflon or plastic have 
vent-holes or other design measures that gases enclosed 
between steel pipe and inliner can escape and leakages 
can be recognized immediately. For the last reason during 
installation one has to observ that vent-holes look to 
the ground. If the piping system will be painted keep 
all the vent-holes open.

2.5 Before installation one has to inspect all piping parts 
visually (inside and outside). Contaminations are to 
remove. The flanges of the inliner must be cleaned 
carefully with a cloth to get a clean sealing joint.

2.6 It is not allowed to install additional gaskets between 
the Teflon flanges. Only for connections of lined tubes 
with metal, glass, ceramic etc. one has to use an additi­
onal Teflon-gasket.

2.7 Torques for screwing down:
If you overwind the screws it is possible that the Teflon 
flanges will be deformed which results in leakages. To 
avoid this failure the following initial torques have to 
be observed:

./3
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DN 80, screws according DIN 60la. 6 x M 16 initial
torque = Nm 

b. 8 x M 16 initial 
torque = 45 Nm

Threads of bolts must be oiled to define exactly the 
stress due to torsional moment. If there does not exist 
a torque-wrench you have to use a normal wrench with a 
maximum length of 150 - 200 mm for tightening of screws 
and supporting the heads of the bolts.
After starting and operation on normal temperature all 
flanges have to be inspected, and tightened again in the 
case of leakage.
Teflon-lined pipelines must not be used as earthing 
connection for electrical devices or as contact pole for 
welding machines.

3. Mounting of compensators
3.1 For mounting of compensators consisting of Polyfluoron- 

PTFE-bellows and two steel flanges the instructions 
according item 2. are valid. Furthermore you have to 
consider that bolts for flanges show with their head to 
the expansion-bellows anr the nuts are situated on the 
flanks of the pipeline-flanges. This is necessary to get 
no reduction of compensator-expansion by use of bolts too 
long.

3.2 Torques for screwing down
According to § 2.7 the following initial torques have to 
be observed
DN 80, screws according DIN 601 a. 6 x M 16 initial

torque = 90 Nm 
b. 8 x M 16 initial 

torque = 67 Nm
3.3 Adjustment of compensators

Before mounting of compensators you have to calculate 
the insatallation-length.

./4
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Required data:
a. Compensator length*. 95 + 25 mm deflection 

minimum 70 mm, maximum 120 mm
b. Operating temperatures

maximum 40°C (maximum acid temperature) 
minimum minus 20°C (shutdown in winter time)

c. Surrounding temperature at the time of mounting 
Adjust the nuts which limit the compensator length to 
the maximum. Control of expansion and contraction of 
piping system is possible by observation of the com­
pensators .

4. Operation
During start-up of the piping system pressure and tem­
perature should be increased continuously.

5. Precautionary measures for disassembling
5.1 For disassembling of inlined tubes and fittings it is not 

allowed to introduce parts of metal like pliers, levers or 
screw-drivers between the flanges because the sealing joint 
will be damaged.

5.2 It is forbidden to use torch-cutting for disassembling.
The maximum allowed temperature is 260°C for the Teflon- 
inliner. Blocked nuts must be removed by means of a chisel 
or a metal saw.

5.3 The precautionary measures valid for assembling have to be 
observed generally.
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SAFETY DESCRIPTION OF NPK-PLANT, unit 626

The situation of the plant is to see on the site-plan.
Approach roads, formation-places for fire-brigade and fire 
plugs situated around the NPK-plant are to keep accessible.

The building was erected without use of burnable construction 
materials. Emergency ways (flight-ways) inside the building 
are marked by "flight arrows" and plates "Emergency Exit".
Three fiight stairs in each of the two plants lead from the 
different floors to ground level outside the building. Orien­
tation lights installed above the emergency exits burn about 
one hour after electricity failure. The normal staircases are 
equipped with an empty fire-fighting-system. Fire extinguishers 
and flight masks placed in sealed boxes are checked continuously 
by our fire brigade. Normal contact with the fire-brigade is 
made by telephone, in emergency cases also by fire-alarms in­
stalled in the two staircases (tested in a distance of one 
week together with siren-alarm after contact with the fire-bri­
gade) .

Alarming of persons inside the plant can be carried out by the 
central intercom-system or the two sirens in the old and the 
new plant. In arrangement with our department "Safety" near dan­
gerous areas safety devices are placed (jumping-tubs with warm 
water, emergency showers, eye-flushing bottles).

The following parts of the plant are checked in ordered and 
constant distances by Chemie Linz departments:

/2
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- earthing resistance in the whole plant, in particular 
on the storage tanks for coating agents

- check of lighting rods
- tightness test on natural gas manifold
- lifts, hoists, winches, cranes
- pressure vessels
- belt conveyers
- gas burners and interlock system

The natural gas fired burners for preparation of hot air can 
be switched off by emergency push buttons from the spherodizer 
switchboard or from a place outside of the production plant. 
The burners will shutdown automatically in the following cases

- failure of spherodizer fan
- failure of spherodizer main drive
- failure of primary- or secondary-air fan
- pressure of combustion air too low
- flame failure (UV-cell)
- gas pressure too high or too low
- reaching of maximum temperature gas inlet or gas outlet 

of spherodizer
- electrical failure on thermocouple connected with shut­

down system

Closed to the natural gas control-valves inside the building 
CH4-probes are installed to alarm a potential untightness. 
Temperature of hot air is measured at spherodizer inlet and 
- outlet in each plant by 3 different thermocouples for regis­
tration, alarm and turn off. Adjustment of alarm- and shut­
down-temperatures necessary by changing of production only can 
be carried out by instrument personnel.



PR IH ZIFLE SKETCH OP A CLOSED AND DUSTPREE BELT-CONVEYOR DELIVERY-STATION

9
10
11
<121

the f e r t i l i z e r  p la n t s  o f  Chemie L in z  AO and Donau Chemie
oonveyor frame 
sh e e t Detail h o u sin g  
matorial feed d u ct  
rubber belt 
roller
rearw ard ru b b e r apron 9 1 2  bub t h ic k  x
fr o n t  ru bber apron* 4 mm th ic k *  a o ft  ru b b er T
l a t e r a l  in s id e  ru b b e r apron* 4 mm t h ic k ,  s o f t  rubber X 
l a t e r a l  o u ts id e  ru b b e r apron* 1 2  mm t h ic k  X
clamp-bow to  f a s t e n  the aprons  
exh aust du ct to  a  d u st p r e c ip ia t o r  
b u t t e r f ly  v a lv e  to  r e g u la te  the exhaust flo w .

AG.

a l l  the aprons a ra  
r e a d ju s t a b le

l
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k ' Example for characteristic of q main blower:

XU su lp h u ric  so ld  planta with a ee’j t r i i u g a l  blower the acid 
pro du ctio n  depends d e c is iv ly  on the pressure drop o f the p lan t*  
A h ig h e r p ressure dron o f the p la n t .means a  low er q u a n tity  o f  
flo w .

Presupposition for the following explanations
Blower can run w ith maximal 100 £  sp e e d -P la n t runs w ith  
constant SO2-  co n te n t.P re ssu re  drop of the c le a n  p la n t «  
curve a .P re ssu re  drop o f the d ir t y  p la n t * curve b.
On the diagrams you see the c le a n  p la n t can run w ith  105 £  
and the d ir t y  p lan t can run only 80 £  o f the la y -o u t -c a p a ­
c i t y .
I f  you need over a c e r t a in  time a  h ig h  q u a n tity  o f su lp h u rio  
acid , sfinetine3 i t  i s  s u it a b le  to stop and c le a n  the p la n t  
(hot gas f i l t e r  and the f i r s t  c a t a ly s t  -  bed)» to make e l l  
r e p a ir s  and to s t a r t  up w ith  a  h ig h e r oapaoity.
E slh e te d  c a lc u la t io n »
Time of shutdowns 7 days
Production lo s s  du ring shutdown* 80 ^  • 7 • 560 ^
Haul up timet 560 1 (10 5  — 80) * 2 2 ,4  days
That means a f t e r  a running time o f 2 2 ,4  days you w i l l  g a in  
pro du ctio n  i f  you have cleaned the p lan t*
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Unser Zeichen*) B latt Tag

Guidelines for successful fight against thermal decomposition 
of NPK-fertilizer

The necessity of the use of labour-saving products in the field 
of agriculture leads to fast increase of the demand for mineral 
fertilizers in general and NPK-products in particular.
These fertilizers are not explosive c self-flammable under normal 
transport- and storage-conditions. Complications are not to expect
NPK-fertj)izers containing ammonium-nitrate can decompose slowly 
at temperatures above 130 °C particulary due to influence of fire. 
At some fertilizers decomposition will stop if heat transfer from 
outside is stopped. Other formulars can decompose completely over 
the whole mass of stored fertilizer and can develope a large volum 
of hot nitrouse gases (350°C) and water vapour.
The ases are poisonous, the fight against hot spots can only be 
performed by use of breathing devices (in the open with B^ST- or 
F/ST-filters, in closed silos as well as in areas of high 
concentrations with heavy breathing devices).

NPK-fertilizers mostly are stored in paper- or plastic-bags. An 
interruption of the reaction by water irrigation of the bag-piles 
will not be expected. The most secure method to avoid extension of 
the hot spot is to devide concerned mass of fertilizer from the 
rest, to transport it to the open air and to make full use of 
water spraying to stop reaction.

In case of decomposition of bulk fertilizer it can be brought to 
open air at an early stage of reaction (e.g. by shovels). Another 
way is to spoil out the endangered amount of fertilizer by means
Oi. a strong water jet.
ATTENTION: The fight against decomposition by other measures (e.g. 
foam, carbon dioxide, steam, cover with sand or fertilizer) is 
useless. Decomposition even can be accelerated by such measures.

./2
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In case of decomposition of palletized material fork lifts 
can be used to remove the concerned piles to the open air.
Under certain circumstances wetting of the storehouse can 
be avoided. There is no danger for explosion for the fork­
lift-driver. But he has to wear breathing devices.
After some time of reaction the bags will fall to pieces.
The decomposing fertilizer then can be spoiled by a strong 
water jet.
Poisoned persons are to lay with the face to the ground, body 
in half-side-position, keep the person warm and calm and provide 
a doctor immediately. Wash eyes and mouth with neutralizing 
products (e.g. bicarbonate of 3 % concentration, but no boron- 
water) , eventually start breathing with oxygen.
Guidelines about useful storage of mineral fertilizers are 
distributed to all warehouses, the final users (farmers) will 
be informed in a proper manner.

This information is distributed to all fire brigades of Austria.
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General guidelines for fertilizer storages

Under normal transport- and storage-conditions mineral 
fertilizers are wether explosive nor self-flammable.

In general it is sufficient to the ferilizer dry and clean to 
avoid contact of different products and in consequence chemical 
reaction of the mixtures.
Fertilizer with ammonium-nitrate (e.g. CAN,NPK) can decompose 
under influence of extern fire or heat at temperatures above 
130 °C. Decomposition will proceed slowly without extern heat 
supply through the total fertilizer mass. A yellowbrown, pungent 
smelling, poisonous smoke will be developed (nitrouse -gasas- 
dangerous breathing-poison).
Preventive safety measures * 1

If the following recommendations are observed the danger of 
thermal decomposition can be excluded certainly. In case of 
fire in a storage decomposition can be avoided with high 
propability.

Please observe:
1) Clean storage rooms before storing of fertilizer containing 

ammonium-nitrate. In particular follow this instruction for 
bulk-stores.

2) Burnable products e.g. coal, sulphur, corn, oil and fuels 
also acids, unslaked lime, CAN and themas-phosphate are not 
allowed to mix with fertilizers and aie to store separately.

3) Smoking and use of fire or open light is prohibited in the 
storage room (also welding, soldering ,... )

./2

H,., FI, M , ,‘ l.r^frw, , , ,
t- ' ] 11' .-••• 1’/', hr.- u ' ' A V :



2

4) Take provisions that ammonium-nitrate-containing fertilizers 
can not be heated from outside. Steam lines (even if insulated), 
electrical cables, electrical motors and heat producing 
lighting fixtures also hot exhaust gases of vehicles may not 
come in contact with fertilizer.
Also there must be a guarantee that conveyors for fertilizer 
transport can not run hot.

5) Should occur a fire in the area of the warehouse immediately 
the fire brigade must be informed in which buildings fertilizer 
containing ammonium-nitrate is stored to protect such fertilizer 
stores against fire in the best way.

Fight against decomposition 1

.If recommendations mentioned above are not considered or in case 
of fire closed to the stored product a slow decomposition has 
started the following measures must be taken immediately:
1) To fight against the hot spot lire brigade with heavy 

breathing devices must be called Information of spontaneous 
helpers about peculiarity of the stored product and all necessary 
precautions.
Keep av.'ay curious persons from the endangered zone!

2) Wait for arrival of fire brigade, do not ' lone and in
your own responsibility against the deco .g fertilizer.
The hot spot increases only very slowl’;. There is no danger 
that product starts burning or explosion.

3) Open all windows and doors of the storehouse to enable free 
smoke exhaust. Do not breath the smoke! In case of heavy smoke 
do not breath and leave the endangered zone immediately. Open 
windows and doors only from outside if necessary by force! Keep 
away persons and animals from the area of smoke.

./3
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4) We want to mention explicitly that a fight against decomposing 
fertilizer by means of foam- or CO2-extinguishers, steam, by 
covering with sand or other fertilizers is useless. Such 
measures even can accelerate decomposition.

5) All fire brigades are informed about fight-measures. 
Instructions of the fire brigades are to obey strictly.

This information is distributed to all customers (warehouses and 
farmers).



FACTS ABOUT STORAGE SILO FOR NPK - UNIT 633

length 186 m
width 53 in volume of the building: 125.000 m^
height 22 m

12 boxes, each 5000 tons = 60.000 tons storage capacity 
repair box for reclaimer
possible extension: 4 boxes each 5.000 tons - 20.000 tons

max. storage height 14 m wall thickness between the
max. storage width 43 m boxes: 1 m number of gates to
max. storage length 14 m the storage : 24

Mechanical equipment:

2 reclaimers delivered by SCHADE (Western Germany), each for a 
capacity of 180 t/h. weight of one reclaimer: 40 t
capacity of feed conveyors : 2 x 60 t/h 
capacity of reclaimers : 2 x 180 t/h
Head building with control room, screens and crushers

length
width
height

46 m 
15 m 
27 m

Bagging and shipping
length 106 m
width 19,5 m
height of towers 24 m

width of the loading ramp 9,6 m

Mechanical equipment: 2 bagging and shipping stations, each for 
60 t/h baggecd product and 60 t/h bulk product

./2
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2336 m 
700 m

Belt conveyers - feed conveyors to storage silo
conveyors between silo and bagging 
station
conveyors for wagon loading 
conveyors for ship loading 
conveyors to open air storage

56 m 
777 m 
35 m

total 3904 m

Energy supply

electrical energy 800 kW installed power
drinking water
separate station for compressed air 
steam supply
fire water supply over 14 hydrants
supervision and control from 2 control rooms
the whole plant is equipped with dedusting filters of high
efficiency
additional streets 650 m
additional railway lines 4500 m
2 dayrooms for operating personnel, rooms for supervisors, modern 
sanitary facilities



SAFETY MEASURES FOR THE COMPLEX FERTILIZER STORAGE
AT CHEMIE LINZ PLANT SITE

A. PRODUCT

- complex fertilizer (NPK) or occasionally CAN (28 %) 
with max. 0,4 % C.

- storage feed temperature max. 50° C. Continuous 
measurement by means of two independent thermocouples. 
Temperature is indicated and recorded with max. alarm 
in the control room of complex fertilizer plant.

B. DESIGN MEASURES

1. Belt conveyors

- belts with in the silo in flame-adverse material
- speed controler (shut off) 

straight running control (alarm) 
emergency switch with pull lines (shut off)

- lower belt temperature-control by pyrometers for the 
storage feed conveyors
(alarm in the control room of the silo)

- division of the belt bridge into fire fighting sections 
by means of waterspray-curtains

- emergency exits (ladders) marked by arrows (always two 
exits for each belt bridge in addition to the stairs 
in the corner stations)

- n^tal detector before the entrance of the silo (shut off 
of conveyors) aud additional magnetic metal-pick-up at 
the way out of the complex fertilizer plant
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- swivel chute located in *he last delivery station before 
the silo for discharge of the belt conveyor to the
open air.

- arrangement of the belt conveyors so that they cannot 
be an initial heat source for the fertilizer

- fire extinguishers (C02) within a distance of 35 m along 
the belt system

- telefon system with connections in a distance of 10 0 - 150 m
- interlocking of all belt conveyors to ensure shut down 

of preceding conveyors in case of failure.

2. Silo

- partition to 12 boxes, each with a max. capacity of 5 000 t.
- thickness of partition walls designed that in case of a 

decomposition in one box ignition in a neighbour box due 
to heat transfer is not possible.

- all civil engineering material used is flame resistant
- feed product is screened by gratings to remove lumps
- heat sources like steam supply lines and electrical cables 

are not in contact with the fertilizer
- electrical equipments are mounted sidewards and designed 

in wet-room-standard.
Main switches are outside of the silo.

- lighting rods protect the silo
- emergency orientation lights in the roof top of the silo, 

along the reclaimer path and in the lateral belt-channels 
(automatically switched on in case of power failure). No 
bulbs but only fluorescent tubes are used.
Handlumps are not permitted.

./3
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- windows for opening and closing along the roof top (5 % 
of the ground floor area).
All windows are remote-controlled from outside the silo 
by a separate supply of compressed air and daily operating 
tests.

- emergency exits from the roof top, the reclaimer pathes 
and the conveyor bridges marked by arrows

- extinguishing line (dry) for fire water in the head building 
of the silo

- flooding line for each belt channel with a capacity of 2,5 m^/min.
- hydrants outside the silo connected with a ring system of 

600 - 400 mm diameter
- 12 mobile water canons each for 1,5 m^/min adjustable for 

spray or jet application
- free outlet of product slurry after opening of the doors on 

the end of the belt channels
- emergency exits from the lift
- separate repair box for repairs on the reclaimer and jobs 

with fire.

0  C. MEASURES BY ORGANISATION

- general strict prohibition of smoking
exception: dayrooms, office of supervisors, workshop and 
control-room in the head building of the silo

- repair .obs are only allowed in accordance to the written 
"job permit"

- welding within the storage silo only under special supervision 
and not near the product. Control of the spot for 6 hours 
after finishing of the job by means of an infrared-instrument.



4

- operating manuals for all working places, safety instructions 
every half a year

- control of the storage silo every half an hour recorded by 
means of a printing-watch and control book
wireless contact of the control person to fire-brigarde

- sufficient respirators for compressed air and gas masks, 
most of the operating personnel is trained in heavy gas 
protection.

- free access for the trucks of the fire brigade
- warning plan (sequence) in the case of danger
- shovels and buckets are available



O R G A N I S A T I O N BTH

Maintenance group for Melamine und Urea Plant

Departement Manager (DI. Simon)

Secretary

(Fri. Baumgartner)

Deputy Manager (DI. Gebert)

Chief .Master (Hr. Geroldinger)

2 Masters

J\
(Hr. Lehner, Hr. Plecher)

(Hr. Seidl, Hr. Kaufmann)

roupleaders

Hr. Lust Hr. Mara Hr. Leitner Hr. Eckart

4 workers 4 workers 4 workers 4 workers



U R E A  P L A N T

Our new urea plant was built in 1975/76 and substitutes an 
old 300 m ton/day plant.
The start up was early 1977* The design capacity is 1000 m 
ton/day. It is a SNAM PROGOTTI PROCESS. After overcoming 
various start up problems, we can say that the performance 
of the plant is good. Since 1978 we reached an on-stream 
factor of 330 days per year.

Mayor equipement and its vendors:

equipement vendor
C02- Compressor
(5 Stage reciprocating compressor) GHH (BRD)
NH^-Pumps 
7 Plunger pump Worthington (BRD)
Carbonat Pumps 
5 Plunger pump Worthington (BRD)
Ejector, Vacuum System Kcerting (BRD)
Reactor
Carbamate separator

VOEST ALPINE (A)
f t  I t  If

Stripper FBM Milano (I)
Centrifugal pumps Ochsner Linz (A)
Belt Conveyor System Mut Stockerau (A)
Scrapper Schade BRD)
Weighing System 
Sack Welding Machine Libra BRD)
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Maintenance Problems of the Urea Plant

The Major problem in an urea plant is the sealing of the 
high pressure section. It is of vital importance that the 
surfaces and the lense are very clean. The lense hardness 
must be less than the hardness of the piping.
The gasket of the reactor manhole is an aluminium-teflon 
tape gasket.

A second point are the high pressure pumps. We use pumps 
designed and fabricated by Worthington (Hamburg). After 
1 1 /2 year of service we can say that they work satisfac­
tory. The piston packing lasts about one year'.
The valves have to be changed about every six month.

The packing (details give the attacked drawings) has to be 
prepressed.
Valves fail mainly because of spring break'.
This can be influenced by the spring material and the 
spring geometry.
The C02-compressor - which is maintained by ATH - had 
problems mainly because of vibrations.

Material problems existed mainly during the start-up-phase. 
The welds of the reactor lining had to be repaired (lining 
material is 316L\

Until now the large width belts in the prilling-tover are 
not satisfacotry. We have to change them after about 
1 1/2 year, which is a too short time of service. We plan 
to substitute these synthetic belts by rubber belts.

./2
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In the urea storage the main problem was the sack-welding- 
machine. This was mainly a problem of adjusting the wel­
ding temperature and the lenght of the cooling zone on the 
sack-welding-machine.



AUXILIARY DIVISION T

Instruments

maintanance & erection

\ .

tools & purchasing (3) vessel constr & maint
wages & personal (3) heatiexchg. (57) machines (48)

valves (20) pipe * steel I/II/III (85)
mechanic machining (33) internal transport (74)
.tin-platers (25) plumbers (22)
plastic (20)
carpentry (19)
tools (14)



Brochures ar1 leaflets handed over and/or discussed

Manual for LEISTER Electric Hot-air-welding- 
pistol

Special Material Requirements 
Section Table of Contents

Pipe Testing Chemie Linz AG

Hardfacing by powders 
Powder weld 
Cold facing 
Plasma welding

Valve Machinery Hauerwas

Testing device for mechanical
seals Waldrich

Welding of Corrosion 
Resisting Steels
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E£Î3. VEREiNIGTE EDELSTAHLWERKE 
!* :"¡ГЙГАKTIENGESELLSCHAFT (VEW)

L________ЛЩУ
ELEKTROOEN - RUCKTROCKNUNG 
RE-2AKING OF ELECTRODES

) Rücktrocknung (Re-Eaking) 1
2
3
4

nicht erToroerlich (r.ot necessary) 
2h/200 - 250 °C 
2h/250 - 300 CC 
2ii/200 - 350 CC

••'arke e o h l e r R-) Marke ECHwER R— ) Mark,e EOH_ER r» .
FOX A 7 3 FOX DUR 250 4 FOX Klv 10 3
FOX A 7—A 3 FOX DUE 250 Ti 1 FOX LH 2 4
FOX A 7-A/Kb 3 FOX DUE ¿00 4 FCX LEDURIT 60 4

U O X A 7-KL 3 FOX DUR 500 4 FOX LEDURIT 63 4
FOX A 8 L 4 FOX DUR COO 4 FOX LEDURIT 65 4
FOX A S M 4 FOX DUR 650 Kb 4. FOX 12 MNI-A 4
FOX A 16 L 4 FOX DUR 700 N 1 FOX MSU 1
FOX AK 1 FOX EAS 2 3 FOX 20 MVW 3
FOX AN 3 FOX EAS 2-A 3 FCX 2,5 Ni 4
FOX A3 2 3 FOX EAS 4 M 3 FCX NC 8 4
FOX AS 2-A 3 . FOX EAS 4 M-A 3 FOX Ni Cr 70 Nb 3
FOX AS 4 3 FOX EAS 4 Mu 3 FOX Ni Cu Cr 4
FCX AS 4-A 3 FOX EAS N 25 M 3 FOX NUT 1
FOX AS 17 N 4 3 FOX E7I 1 FOX OH 1 1
FOX ASN 5 3 FOX EV 47 4 FOX OHV 1
FOX CELSIT 421 4 FOX EV 50 4 FOX RAPID 68 4
FOX CELSIT V ' 4 FOX EV 50-A 4 FOX RDA 4
FOX CELSIT V HL 4 FOX EV 50 Ni Си 4 FOX S 90 4
FOX CELSIT V Ti 4 FOX EV 55 4 • FOX SAC-A 2
FOX CHRONOS 4 FOX EV 60 4 FOX SAS 2 3
FOX CM 2 Kb 4 FOX EV 63 4 FOX SAS 2-A 3
FOX CM 2 Ti 1 FOX EV 65 4 FOX SAS 2-A/150 3
FOX CM 5 Kb 4 FOX EV 70 4 FOX SAS 2-AR 3
FOX CM 5 Ti 1 FOX EV 75 4 FOX SAS 2-BR 3
FOX см e кь 4 FOX EV 80 4 FOX SAS 2 R 3
FOX CN 12/1 3 FOX EV 85 4 FOX SAS 4 3
-CX CN 13/4 3 FOX EVO 1 FOX SAS 4-A 3
FOX C.’J 13/6 3 FOX EV Supra 4 FOX SAS 4-A/150 3
-OX CN 16/5 3 FOX FA 3 FCX SAS 10 3
FOX CN 15/13 3 FOX FF 3 FOX s a s 20 3
FOX CN 16/13 Co 3 FOX FF-A 3 FOX SCM 2 Kb 4
FOX Cni 16/11 3 FOX FF3 3 FOX SKivA 3
FOX CN ie / 1 6  M 3 FOX FF3-A 3 FOX SKWAM 3
FOX CN 18/16 M-A 3 ^OX FFS 400 3 FOX SPE 1
FOX CN 20 Co 50 4 FOX GA 1 FOX SPE Ultra 1
FOX CN 23/12-A 3 FOX GFW 1 FOX SPEM 1
FOX CN 23/12 V.o-A 3 FOX GH 1 FOX SSMO 2 4
FCX CN 29/9 3 FOX GNI 1 FOX SU*/ 1
FOX CN 29/9-A 3 FOX GNX 1 FOX Super DUR W 70 Cr 4
FOX DE К 1 FOX GSK 1 FOX Super OUR W 80 4
FOX DCMS Kb 4 FOX HL 130 Ti 1 FOX TT 250 3
FCX DCMS Kb/S 4 FOX HL 150 Ti 1 FOX UMZ 1
FOX DCMS Ti 1 FOX HL 180 Kb 4 FOX UNA 1
FOX O'/о Kb 4 FOX HL 180 Ti 1 FOX K A 12 2
FCX aio tì 1 FOX IN 9 Kb 4 FOX WA 20 4
FCX OMV 83 Kb 4 FOX КОЕ 4 FOX WH 2 4
FOX DUR 250 4 FOX KE 1 FOX WKZ 50 4

£-0  9.G02/D.E
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WAY OF LABOUR

Inquiry (from inside our company, or outside)

Estimation - cost, timing

Quotation

Comparison of prices
for new things, very large maintenance 

Order (fixed prices)
cost are booked to costcodes (plant, division) 
and to costcenter workshop (tools, labour)

Procurement of material and labour
store-house hire of workers
purchasing dept.

Execution of work

Cost cost-bills
cost accounting bill



MIG - MAG - welding equipment

With a mig-mag machine, massive wires of 0,6; 0,8; 1,0;
1,2 mm 0 are welded under:

CO2 carbon steels
mixed gas Corgon 2; for low allowed steels
Argon for Aluminium S1; for stainless steels

This system enables to weld low alloyed steels, stainless 
steels, aluminium and aluminium alloys.

Equipment: Threephase transformer with constant voltage 
characteristic— ¿silicon threephase bridge-rectifier.

Welding current--¿direkt current (D. C.)

Both processes feature filler metal electrodes, bare 
wire being machine fed from a reel to melt in its own 
electric arc.

Only D. C. welding sets and rectifiers with constancF 
voltage characteristic are used(generally---electrode + Pol).

Owing to its high efficiency, this process is applied 
to an ever increasing degree for welding steels.

Wire 0 0,8 m m — ¿deposition rate kg/h— ¿1,0 
1,0 — > - " - — ¿1,2
1,2

1,6

M _
m _

1 , 8

3 , 2

3 , 7

4 , 0

4 , 6

6 , 2m



WIG/TIG - welding equipment

TIG-Process:

Its source of heat is the electric arc burning under a 
shield of inert gas. Electrodes are either straight or 
rhenium alloyed tungsten.

The shielding gas is either argon or helium. The gas 
shields the weld puddle as well as the melting wire 
from atmospheric action. Only D. C. welding sets and 
rectifiers are used by TIG-process.

The application range covers sheet fabrication, high 
quality root runs in tubing, and plates. (Generally: 
electrode - Pol.)

Corrosion resisting steel D. C. electrode negativ. 
High temperature and creep D. C. electrode negativ. 
Resisting steels.

Aluminium A. C.



Inert gas welding

Principles

With inert gas shielded arc welding, a flow of inert 
gas protects the electrode and puddle from the air.

The electrode is either non-consumable and only carries 
the current and arc, of consumable and is fed constantly 
to provide filler metal.

This difference accounts for the basic distinction 
between two types of gas shielded arc welding. 1

1 non consumable electrode
Tungsten Inert gas (TIG)

2 consumable electrode
Metal Inert Gas (MIG)

(MAG) (if gas mixtures are 
used)

Metal Active Gas
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CONSULTING GESM.B.H
Blatt Tag

I N S P E C T I O N

Law for inspection 

Regulations of technic

Inspectors nominated by head of province or county
officers of county
technical supervision association - TtlV

Field of inspection

All pressure vessels ( lb)

valves )
lifting devices
cranes
hoists
lifts
safety valves 
refrigeration plants

steam vessels 
Pipes ) -for certain service

0,5 b)



CONSULTING GESMB.H.
Aj . jtORXS COUNCIL: Blatt Tag

Group Works Council: Branch Linz Workers
Employees other than workers

Central Works Council: Chemie Linz AG
A central works council has to be established, if some, but at least 
2 branches, where works councils exist,

1. are within one enterprise,
2. form one economic unity, and
3. are subordinate to one central administration.

Workers: 4 200 22 conmitteemen, consisting of:
Branch Linz 19 " , "Socialistic Fraction"

Employees other than workers: 2 800 18 conmitteemen, consisting of:

Central Works Council: 8 000 empl. 15 conmitteemen, consisting of:

3 " , "Fraction of Christian
Unionists & 0AAB"

Branch Linz 15 " , "Socialistic Fraction"
3 " , "Fraction of Christian

Unionists & GAAB"

Chemie Linz
Peat winning Biirmoos
Leifa Neumarkt

13 " , "Socialistic Fraction"
2 " , "Fraction of Christian

Unionists & 0AAB"
Werk II-Enns 
Branch Wien
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B) Competence of the Organs of the Works Council 
(According to the Constitutional Law for Labor)

Competence § of the Constitutional Works within the Enterprise, whereLaw for Labor a Central Works Council should beestablished

Control on the rules of law 89 Group Works Council
Right to intervention 90 " / Central Works Council
General right to in­formation 91
Right to give advice 92
Foundation & administra­tion of welfare insti­tutions 93
Cooperation in social concerns 94
Cooperation in incustrial welfare institutions (instructional & educationalinstitutions) 95 " /
Measures under the obli­gation to consent:
Introduction of
1. Disciplinary order2. Personal question­naires3. Control measures & techn. systems for the control of employees4. Piece-work pay, task wages, and tut-work pay 96
Works' agreements 97
Cooperation in personal concerns 98
Cooperation in the en­gagement of employees 99
Cooperation in incentive wages in special cases 100

. /3
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Competence S of the Constitutional Works within the Enterprise, whereLaw for Labor a Central Works Council should beestablished __ 1

Cooperation in employees' transfers 101 Group Works Council
Cooperation in decree of disciplinary actions 102 I t

Cooperation in allotting cottages 103 I t

Cooperation in 
advancements 104 I I

Avoidance of terminations 105 I I

Avoidance of dismissals 106 I I

Right to economical informations, inter­ventions and advices 108 / Central Works Council
Cooperation in changes ithin the works:
1. Reduce or shutdown
2. Removal of a branch3. Fusion within other industries4. Change of business use5. Introduction of new working systems6. Introduction of measures for increased efficiency and auto­mation, resp.7. Changes in the legalform 109
Cooperation in the boardof directors 110
Objections to carryingthrough of business 111
Right to objection in the Governmental Economy Comnission 112

./4
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C) Works Council Fund

To cover the administration costs of the works council and to establish and 
maintain welfare institutions, as well as to carry through welfare measure­
ments in favour of the employees a works council rate may be retained of 
each employee. It is limited at half a percent of the gross wages.

After a 3 month's belongingness to the company the following pecuniary 
supports are granted:

1. For ençloyees in the employ of Chemie Linz AG salary losses from sickness 
or other costs (medical establishment) in relation with the sickness may 
be refunded up to the full extent and without time limit appropriate to 
the social situation of the applicant. In calculating the pecuniary 
assistence fund are to be comprehended.

2. Payments for dental prothesis (in case of performance of the sick benefit 
fund) are refunded up to half of cost, extended to the utmost of S 1 000,— . 
For an employee's wife not practising a profession up to S 600,--. For an 
employee's children an extra allowance may be made for dental prothesis in 
the case of payment of the sick benefit fund.

3. Payments for spectacles are made (in the case of performance of the sick 
benefit fund) to half of cost up to an extent of S 500,--.

4. For marriage S 500,—  are allowed.

5. At birth of a child S 500,—  are allowed.
In the case of married people in the employ of Chemie Linz AG, both have 
a claim on items 4 and 5.

6. For private removal a quarter of the arising costs is payed, but at least 
S 400, —  . If there is a removal without a bill S 400,—  are allowed.
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7. In the case of retirement and if there was no performance of the works 
council fund within the foregoing year on account of salary losses a 
non-recurring payment of S 500,—  is allowed.

8. Employees submitting their graduation from a high school for adults are 
getting an amount of S 1 500,— .

9. All visitors of a high school for adults proofing salary losses from 
their attendance at school for the year of final examination are getting 
an amount to the extent of S 6 000,— .

10. Employees returning from having served their military time are getting 
S 1 000,— .

11. Employees studying on the Johannes-Kepler-University may receive a 
partial compensation for their salary losses from studying, beginning 
with the first half of their 5th term. This payment is half of the real 
salary losses up to an extent of S 900,—  for 3 months.

12. Reliefs in the case of death:
a) On request employees with the obligation to bear funeral costs for 

died family members may get one forth of these funeral costs up to 
an extent of S 800, —  .

b) In the case of death of a family member an employee having had a legal 
obligation to support or a died family member having lived in an 
employee's house-conmunity the employee will receive a relief of S 500,—  
on request.

13. An employee coming in undeserved embarrassment may apply for special 
support in consideration of the social situation.

./6
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Other performance from the works council fund: 

HoliteYs_§9tion_for_childreiK

About 700 children of employees at the age from 6-12 years may tike 
part in a 3 weeks vacation in July or August.
(Costs per child: S 2 400,— ; costs to be payed by the parents: S 250,—

each child)

About 220 pensioners of our company as well as their sponses may take 
part in a 2 weeks free of cost vacation in the months of June and 
September, resp.
(Costs per pensioner: S 2 030,— )

Jubileegiftŝ
For 20 years of service in Chemie Linz: One gold-ducat (four-fold)
" 25 " I f  I I I I  I f " : Five coins at S 100,—  each (silver)
" 30 " I l  I I I I  I f " : One testimonial in gold (forselection: Ring, sleeve-links or brooch, resp.)
" 35 " I f  I f I l  II " : Five bars of silver, 100 g each

Several reliefs for internal clubs like athletic club and musical club, 
as well as for ectemal associations like welfare institutions and 
dormitories.

-/7



Collective Labor Agreement

The collective labor agreement for employees in the industry agreed 
between the Association of Austrian Chemical Industry and the Austrian 
Trade Union Federation, Trade Union of Private Bnployees, Section Industry 
and Trade, regulates:

1. Income Policy
- Salary arrangement of the collective labor agreement, like group of 

employment
- Pay for controlling personal (controller, master, chief master)
- 13th (Christmas remuneration) and 14th salary per year
- Travelling expenses, expense allowance, fair payments, mileage allowance
- Extra pays and charges for shift operation and holiday work
- Extra pays for unhealthy operations
- Payment in case of standby and attendance service
- Overtime lump-sums
- Payment for suggestions regarding improvements
- Compensation for inventions in service
- Apprentice rates
- Wage payment in case of death, a. s. o.

2. Social Policy

Social policy measures belong to the most important tasks regarding 
the collective labor agreement. They include regulations on:
a) Working hourŝ  Normal working hours, overtime, Sunday, holiday and

night work.
b) Vacancŷ  Extent of vacancy, sick leave and home-stays.

./8
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c) Paid_tijne_in_case_ofpreventions Marriage, private removal,
child birth of an employee's wife, 
in case of death, a.s.o.

d) Compensation for retiring employeess Compensation for men having finished
65 years and for women having finished 
60 years. Compensation on indenting for 
early retirement in case of long duration 
of old-age insurance.

e) Obligation for non discharge of employees, 
f ) Professional andprotective clothes

The sollective labor agreement also includes special provisions as to 
short-time employment.

Besides the foregoing items collective labor agreement policy is an 
instrument to arrange work suitable for human beings and to guarantee 
employment regarding its quantity and quality.
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E. Additional arrangements to the collective labor agreement made 
between the board of directors and the works council of Chemie 
Linz AG

1. Suggestiô _on_imgrovement
2. Çiçxiblework^hours^

Having flexible work-hours the concerned employees may arrange 
them to a certain extent in accordance to their personal wishes 
and needs.

3. Extra Eay_for_î êd_working_conditions£
a) Basic extra pay
b) Specific extra pay; when using gas maskauditory protection other protection
c) Extra pay for extreme conditions

4. Salary scalê
It guarantees regulations for salaries taking into account the 
differing tasks of a modem industrial establishment.

5. Qther_agreementsx_likej:
- Compensation for travelling expenses:
Reduced fares in public conveyance reasonably used for the way 
to and from the working place.

- Self- administrated pension-plan:
Chemie Linz AG grants its former employees as well as their 
widows and orphans, respectively, a self-administrated pension 
in addition to an employee's pension from the social insurance.
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C I V I L  D E P A R T M E N T  - ACTIVITIES AND ORGANIZATION

The main tasks of the civil department are:

- Planning of structures, streets, sewers, tracks and other 
civil constructions (pipe racks, bridges, wells, etc.) 
including all technical house equipment (except electrical 
equipment)

- Surveying of the construction sites

- Supervising of the erection of all constructions

- Maintenance of all constructions

- Administration of all documents, static calculations and 
plans concerning civil activities

- Contact with authorities concerning problems of public inter­
ests of Chemie Linz interests.

Planning, surveying, administration of documents and the con­
tact with the authorities are done by the planning* group which 
is divided into 5 subdivisions.

- industrial plants construction and statics
- building-, storage- and pharmaceutical plants construction
- steel construction
- sewers, streets, railway and surveying
- water installations, heating and ventilation, air conditioning, 

insulation.
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The planning group includes about 30 employees. Up to the sum 
of 200 mill. Schillings (about 15 mill. US$) of erection cost 
a year, this group can fullfill its tasks itself. If there are 
several extensive projects at the saune time outside contractors 
support the planning group. Supervision and repairing are done 
by the supervision group. The 15 members of the supervision 
group have to supervise the erection and repairing done by out­
side contractors and they have to direct the 7 repairing groups:
- bricklayers, floor tilers and roofers (20 men)
- special bricklayers (refractory brickwork, acid- and lye re­

sistant brickwork), coating (20 men)
- sewermen (20 men)
- carpenters and scaffold carpenters (20 men)
- painters (houses and steel constructions), (20 men)
- insulators (pipes, boilers, furnaces, etc.), (20 men)
- railway track repairing group (10 men)

Every group is led by a foreman and an assistant foreman.
Some 5 workers, bricklayers, scaffold carpenters and insulating 
workers are within reach day and night for emergency in produc­
tion plants. During the winter track workers are also within 
reach because the switches can be blocked by snow and ice.

To give a picture of the work that has to be done by these 150 
men it is necessary to know some data about the Chemie Linz plant 
in Linz.
The plant area is about 1,5 km*.

Some 350 buildings and other constructions of civil character 
stand there. Approximately 120 000 m2 of roofs are to be kept in 
good condition. A special problem is the coating of the count­
less steel constructions, pipes and boilers in an aggressive at­
mosphere. About 15 km of streets, 15 km main sewers and 35 km 
railway tracks with some 120 switches are to be repaired conti­
nuously .

./3



3

About 100 mill. AS (7 mill. US$) are spent for maintenance 
every year. One half of the work is done by the Chemie Linz 
repairing team. The other one is done oy outside contractors.

The repairing group is kept as small as possible. The number 
of the workers is just as high as it must be, allowing the 
group to do:
- all emergency jobs in a quick way, even during night and 
weekend

- all jobs that are too little extensive or too difficult 
to survey to give it to outside contractors.

- all jobs that need spècial workers or special knowledge of 
the plants.

The main jobs given to outside contrators are:
- roofing of large roofs
- coating of steel constructions
- housepainting
- repairing of streets and railway tracks.
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P I R E  R E S I S T A N T  M A T E R I A L S

General view

The different qualities of fire resistant material depend on 
the different working conditions.

There is no material that is resistant against everything. 
Especially bricks are either resistant to acids (e.g. S02 in 
the flue gas) or to quick changing temperature. Other bricks 
are especially used for heat insulating (light bricks). Of 
course it is always important to use the special plaster for 
the special brick.

The different possibilities of heat-resistant lining are:

lining with bricks
lining with stamped material
lining with squirted material

The operating instructions for these materials given by the 
manufacturer of the material have to be observed very exactly.
The thickness of the plaster between the bricks is about 2 - 3 mm 
regarding fire plaster and less regarding fire-resistant cements.

It is absolutely necessary to use only materials which are free 
of Si02 (99% A1203) for waste heat boilers. Si02 causes corrosion 
on pipes and pipe-bottoms.
Generally: Materials with a high content of Si02 are more acid 
resistant. With increasing content of A1203 (35% and more) acid- 
resistance decreases whereas and resistance to quick changing 
temperature and high temperature increases.
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Drying and heating up of new plants

a. drying is necessary for getting out the water of the 
plaster

b. heating up the first time has to be done very carefully 
in order not to destroy the lining.
Up to 150°C - the humidity of the plaster evaporates, 
up to 500°C - the chemical boundet water evaporates.
Due to these facts it is necessary to stop the increa­
sing of the temperature for a while at the above mentio­
ned temperatures.
The duration of these stops depends on different things 
(material, insulation, thickness, largeness of the boiler)

c. The time-temperature-diagram shows an increase of about 
10°C per hour up to 150°C, then a stop (see item b.), once 
again 10°C per hour up to 500°C, a stop again, and then
20°C per hour up to the working te.^ _ature.

Attentions Please use the tiroe-temperature-diagram of the 
flue-gas and not the diagram of the crack-gas.

Heating up of an already used lining

The diagram depends on the time during which the plant stood 
still. If it was only for a few days: 10°C up to 150°C about 
5 hours, stop, 20°C up to 500°C, stop for 5 hours, 20°C up to 
working temperature.
If the stillstanding time is longer of there is a wet climate 
the diagram is similar to that to heating up a new plant.
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Storing the materials

It is necessary to store different qualities at different 
places (the different materials often are looking similar). 
Please protect materials from water and temperatures under 
0°C and liquids for cements from sun.
Do not use materials which are older than j - 1 year (except 
bricks). Good bricks should not differ more than 1% in length, 
they must not have cracks and broken edges.

FIRE RESISTANT MINERAL WOOLS

They are used for filling tension joints and joints between 
steel pipes and fire material and for heat insulation. They 
are resistant to temperatures up to 1 250°C.

Trade marks: CERAFELT, KA0W00L



THE ENGINEERING DEPARTMENT OF CHIMIE LINZ AG is a section of the 
TECHNICAL DEPARTMENT (T) _____ ____

T
TECHNICAL DEPARTMENT

TKB
Engineering Department (and Construc­tion Office)

TVETransport Dept. T1LaboratoLTry DepL

TKB - Engineering Sectioons

TKB-RL - Piping Section

ORGANIZATION SCHEDULE - T E C H N I C A L  D E P A R T M E N T



Managing Committee

Planning Department

Engineering Departmentï
Activity of the Engineering Department:

Basic Engineering

Design Basis (see (X̂ -liquefy)
Basis datas of the process (e.g. Melamine or Urea-Fibel) 
Process Flow Diagram (see (X̂ -liquefy)
Material balance 
Plot plan
Process P and I-Diagram
Time schedule (CĈ -liquefy and urea plant)
Project medium key 
Description of the plant 
List of motors and
Specifications for the machines and apparatuses (e.g. V-340) 
Specifications for the instruments 
Data sheets (A/B 6)
Cost estimation for the project

Detail Engineering

P and I-Flow Diagram (see Ĝ -liquefy and Instrument syr) 
Quotation for machines, apparatuses, pipes, etc.
Orders " " " " "
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Plant model 
Pipework isometrics
Measuring and regulation (control) diagram
Checking of the orders
Checking of the workshop drawings
Orders for the erection
Manual handbook
Conmissioning and testrun
Control of the project cost and control of the time schedule 
(e.g. Melamine plant, Urea plant)
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SCOPE OF SUPPLY FOR EXTENDED BASIC ENGINEERING

The following documents will be supplied according to a time 
schedule to be agreed upon for the procurement, construction 
and acceptance of the plant and its elements. All documents 
will be kept up to date and will be elaborated in German (per­
haps English) language according to the metric system (inter­
national system of units according to DIN 1 301). Symbols or 
designations shall correspond to the Chemie Linz AG standards, 
to Austrian standards or DIN standards in respect to the Chemie 
Linz AG short designations. Documents will be submitted in the 
form of copies and one reproducible copy each.

a) Process Flow Diagram with quantities of the materials and 
their composition within the different phases of the pro­
cess, operating data, thermal balance, consumption of raw 
materials and energy as well as yields. Above data will be 
indicated for minimum, normal and maximum throughput Des­
cription of the process.

b) Draft layout indicating platform loads (forces, weights 
and moments) and ceiling break-throughs, according to which 
construction drawings can be prepared. Final installation 
drawings, foundation drawings, pipe bridge drawings, indi­
cating weights, forces and moments.

c) Piping and Instrument Flow Diagram with all process and 
energy pipe networks comprising all machines, apparatus, 
fittings as well as measuring and regulating equipment.
The diagram will be established in such a way that the 
relation between process flow diagram, installation dra­
wings, model, isometrics and measuring and regulating
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diagram will be clearly shown. As far as possible the di­
mensions and levels of apparatus and machinery "ill be 
shown according to scale. Material data lists, media codes, 
classifications for pipework, fittings and seals.

d) Specifications (descriptions and dimensional sketches, data 
for the pipe connecting sockets, i.e. quantity, nominal widths 
and nominal pressure, material, static and dynamic loads, per­
missible pressure loss, amounts of heat, temperature, pressure 
and the like) for all machines and apparatus including re­
quired steel structures herefore, if any, to permit relevant 
design drawings to be prepared and/or the equipment to be 
built. Workshop drawings with parts lists or equivalent docu­
ments with apparatus data or apparatus details for equipment 
which require special design.

e) Plant model in a scale of 1:25 (details possible 1:10) con­
sisting of structural framework with stairs, platforms and 
ladders, all apparatus and machines, pipe bridges, process 
and energy pipework, main routing of measuring and regulating 
lines as well as of electric cables.

f) Pipework isometrics with parts lists for all pipelines with 
fitting lengths in all three levels. Indication of sliding 
and fixed points and/or determination of pipe supports indi­
cating static and dynamic values as far as they have to be 
specified by the engineering company. Determination of pipe 
connecting sockets on the apparatus in plan form with level 
indication. Provisional list of materials at the beginning 
of planning for the complete pipework including fittings 
and accessories. Specifications for special pipe material 
not yet included in the documents of Chemie Linz AG.
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g) Specifications for insulation and painting of machines, 
apparatus, pipework and steel structures.

h) Measuring and regulating (control) diagram with specifi­
cation list for the measuring and control devices with in­
dication of nominal values, measuring and regulating (con­
trol) range and relevant permissible deviations, information 
on material coming in contact with the media as well as in­
dication of physical values (pressure, temperature, density, 
viscosity, etc.), safety settings for the regulating and/or 
control fittings, interlock diagram and alarms for the ins­
trumentation of process engineering. This documentation must 
be detailed enough to permit ordering of the corresponding 
equipment items.

i) Specification of electro-technical equipment.
Draft of distrubution system (one-line diagram), provisional 
motor list, power mains and lighting facilities. Summary of 
critical points in regard to explosion proofing (drawing of 
explosion hazard zones) control and interlock diagram and 
alarms.

j) Checking of our drawings and of technical order specifications 
for all plant equipment from the process engineering point- 
of-view.

k) Description of the plant, start-up and operating instruc­
tions, control and analysis procedures. l)

l) Commissioning and test run by competent persons of the engi 
neering company.



Time-table Гог the delivety of the paTLi^ularS 
for an enlarged Basic Engineering

Process Flow Diagram and process 
description
Draft layout with waste gas- and waste 
water particulars
Final installation drawing 1 month after 
receiving the last particulars 
Simple Piping and Instrument Flow Diagram 
(Process-P and I-Diagram)
Piping and Instrument Flow Diagram 
(P and I-Diagram)
Media codes, classifications for pipework, 
fittings and seals
Provisional list of materials for the 
complete pipe material
Specifications for equipments with longer 
terms of delivery (reactors, compressors, etc.) 
Specifications for equipment with the 
shortest terms of delivery 
Plant model
Pipework isometrics with parts lists 
Specifications of the measureing and 
regulating devices 
Provisional motor list
Draft of the electric-distribution systems 
Plan for explosion- and hazard zones 
Control and interlock diagram and alarms 
Start-up and operating instructions 
(operating instruction book)
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CHEMICAL WASHING (PICKLING) OF:

1. Pipelines
2. Natural-Circulation boiler
3. Storage-tanks

General; At Chemie Linz all pickling treatments were done by a 
pickling contractor;

Therm-Service GmbH 
D-7035 Waldenbuch 
Bahnhofstr. 34 
Germany

other contractors are: Keller u. Bohacek 
D-4000 Düsseldorf-Rath 
Liliencronstr. 64 
Germany

Deutsche Derustit GmbH 
D-6057 Dietzenbach 
Emil von Behring Str. 4 
Germany

Rôhsler & Co.
A-2338 Vienna 
Gebirgsgasse 24 
Austria

ad 1. Pickling of pipelines

a) Thrust through system
This method was used at the long pipes on the pipe bridges. 
There the pickling solution (for ex. hydrofluoric-acid) was 
injected into a temporal limited water-flow.
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b) Closed circuit system
This method was used at pipes which were connected temporary 
to closed circuits. See fig. 1. All valves were left installed.

Hoses, pumps, mixing tank with steam heating and some valves 
were the contractor's account.

During the design of the pipes there should be a communication 
with the pickling-contractor to set the right nozzles and 
flanges in the pipes for filling pipes with pickling-solution. 
So you can pickle the pipes every time again also after re­
pairing the pipes.

Before asking a pickling contractor you should know the dia­
meter nominal, length, volume and the inside surface of the 
pipes, (area) you want to have pickled.

Before pickling all pipes ready have to be welded and water 
pressurized. If you would not have done this before there 
would be a new surface oxidation.

Performance procedures at Chemie Linz

a) Flushing with water*

b) Degrease in addition with not-ionic-activ solution, 
t = 60 - 80°C

c) Pickling with a solution of 1% inhibited hydro-fluoric-acid 
t = 40 - 50°C

d) Stabilization with a solution of 0,1% citric acid
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e) Passivation in addition with ammonia and ^2°2 until the pH 
of effluent is 10,2.

f) After drainage of the system the surface was dried by nitro­
gen and pressurized by nitrogen.

The effluent solution was neutralized with lime (CaiOH^) to 
the required pH.

Time required

This procedure has needed following times (without preparation 
time)

Flushing pos a) 
Degrease pos b) 
Pickling pos c) 
stabilization pos d) 
Passivation pos e)

some hours 
12 hours 
5 hours 

14 hours 
24 hours

ad 2. Pickling of a natural circulation boiler

acts:
steam volume: 
pressure: 
temperature: 
volume of the water 
(without economicer 
heater)

40 t/h 
42 bar 

450 °C
tubes: 
and super-

22,5 m1

Pickling by the auto-circulation-system
The performance procedures were the same as written in the part 
of pickling the pipes with the closed circuit system.
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To have the required pickling-speed, air was blown through lances 
into the falling-water tubes.
The auto-circulation is caused by inserting air-lances into the 
tubes. The lances were taken through the upper-water-drum into 
the tubes.

3. Pickling of storage-tanks (see fig. 2)

These tanks were pickled with a solution of cold 4 - 5 %  hydro- 
cloric-acid.

4. Blow out of high-pressure steam pipes from the boiler to
the turbine________________________________________________
(see fig. 3)

After the chemical cleaning, the pipes were blown out with 
steam which was generated in the boiler.

There we tried to have a great steam-speed in the long pipe 
( 400m/s).
So we had a good mechanical cleaning.

I
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Stress Analysis of Piping System

Basic steps of calculation:

1. Procedure of design starts with making a freehand isometric 

piping-sketch .

2. Spot preliminary locations of hanger or supports, locate hangers at 

or near any concentrated loads (heavy valves, risers . . . . . . . )

Pick up all horizontal bends, tc prevent any excessive overhang. 

Hanger spacing must be close enough, to prevent excessive sagging.

3. Study building steel

4. Check for interference (pipes, constructions)

5. Calc-late distribution of weight

important to obtain zero load at equipment flange

6. Summarize hanger loadings

7. Calculate distribution of expansions to hanger

8. Calculate distribution of equipment movement

9. Summarize movements

10. Choose hangers or supports for loadings and movements
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1. Process Description

Melamine, a raw material for the plastic industry, has been so far 

produced from calcium cyanamide via dicyandiamide, but is now mainly 

produced from urea.

The CHEMIE LINZ AG succeeded in developing a continuous process at 

atmospheric pressure for the production of melamine from urea, thus 

achieving a technical progress solving all problems satisfactory.

The CHEMIE LINZ AG — melamine process operates at atmospheric 

pressure. The formation of melamine proceeds -  in the same way as in 

case of all other processes starting from urea -  according to the overall 

equation:

6CO(NH2)2 C3N3(NH2)3 + 6 NH3 + 3 C 02

The reaction is endcthermic.

The melamine is produced in two steps. First, urea is thermally de­

composed into an equimolar mixture of isocyanic acid and ammonia:

CO(NH2)2- -»HNCO + NH.

H =* + 780 keal/kg urea (solid), endothermic reaction*
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This gas mixture is diluted with additional ammonia, and led to a 

catalytic reaction. During this second step the isocyanic acid is 

converted into melamine and carbon dioxide.

6 h n c o -----------> c 3n 3(n h 2)3 + 3 co2

-  714 kcal/kg melamine, exothermic reaction.

These separate process steps permit carrying out each reaction- 

within the optimum temperature range. Consequently the formation 

of unwanted byproducts is reduced to a minimum; and a recrystallization 

is not necessary.

The first reaction takes place in a heated fluidized sand bed. These is 

practically no abrasion and therefore the reation gases need not to be 

filtered. The second reastion is effected in a fixed catalyst bed. There 

is no contamination of the product gases due to catalyst dust. Such 

contamination would necessiate filtration and crystallization. The reaction 

heat is used for preheating ammonia. The melamine formed in the catalyst 

bed is gaseous at reaction remperature. It is condensed in a subsequent 

cooler, where melamine crystals are formed in a aqueous suspension. The 

remaining components of the reaction gas mixture can thus be separated 

from the suspension very easily.

The melamine can be easily separated from the mother liquor by a 

centrifuge or a filter. Due to this wet separation as well as the subsequent 

drying melamine with high bulk density is obtained. High bulk density is an 

advantage for storage, transport and further processing.
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According to the overall equation, 2,86 tons of urea are theoretically 

needed fot the production of 1 ton of melamine with 0,81 tons of ammonia 

and 1,05 tons of carbon dioxide as by-product.

As the formation of melamine from isocyanic acid has a yield of 91 -  95 % 

in practice 3,1 tons of urea are required to produce 1 ton of melamine.

The unreacted isocyanic acid is hydrolized into ammonia and carbon 

dioxide or rebuilt to urea.

Process Description of a M elamine Plant

If the urea to be treated is available in solid form this is first melted with 

steam (1,2). If urea is available in liquid form the melting is of course 

waived. The melt is delivered to the decomposer (3) by pumps. The heat 

required for decomposition of the urea is obtained from a circulation salt 

bath which is maintained at the right temperature. The reaction takes place 

in a sand bed reactor, fluidized with hot ammonia. In the decomposer (3) a 

gas mixture consisting of isocyanic acid and ammonia is formed. This is 

delivered to the catalyst reactor (5), where the isocyanic acid is converted 

to gaseous melamine, and carbon dioxide is set free. The reaction heat is 

used to preheat ammonia.

The mixture of gaseous melamine, ammonia and carbon dioxide goes to 

the separator (6), where fine-crystalline melamine, suspended water is 

obtained by direct cooling.

Due to extraction of heat by water evaporation the separation gases entrain 

water vaporo’.s. A great part of this water vapour is condensed in the 

following off-gas-cooler (7) and returns to the separator (6). The offgas is 

sent to the off-gas treatment unit.
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The suspension from the sepdrdtor (6) is pumped into & collecting tank (8) 

and cooled via cooler (9), whereby part of the dissolved melamine will 

crystallize •

The suspension is pumped to the centrifuge or filter (10) where melamine 

crystals and liquid are separated* The mother liquor is recirculated to the 

melamine separator where it served as a cooling agent.

To obtain the desired moisture in the final product, the melamine from the 

centrifuge of filter is dried in drier (11). The cooling zone in the drier cools 

the melamine so as to be suitable for storage.

Subsequent sieve (12) and mill (13) enable removal of agglomérats formed 

in the drier.

The product from the drier is ready for sale. It is weighed (14), bagged and 

stored.

Uitilization

The off-gas consists of carbon dioxide, water vapour, inert gases and a lot 

of ammonia. The major part of this ammonia was fed to the catalytic reactor 

in the synthesis for the fluidization. The minor part was set free during 

reaction.

There are different alternatives available for utilizing the off-gas and mother 

liquor economically.

The following possibilities may be mentioned:

a) Separation and return of the ammonia from the synthesis and

absorption of the redidual off-gas to produce an ammonium 

carbonate solution.
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This carbonate solution can be delivered to fertilizer plants for 

conversion into ammonium nitrate, ammonium sulphate or 

ammonium phosphate*

When passing this ammonium carbonate solution to an urea plant, 

consideration should be paid to the fact that the high percentage of 

water reduces the efficiency of conversion into urea*

An improvement is obtained through conversion of the ammonium 

carbonate into an ammonium carbamate solution, thus reducing the 

water rate*

A better alternative would be, however, according to a process, 

developed by Chemie Linz and used in several plants*

b) Obtain an ammomium carbonate solution as in a) above and separate

this into ammonia* carbon dioxide and water which only marginal 

increase in investment and utility requirements*

Thus the melamine plant is independent from any other plant, 

because the pure ammonia can be exported in liquid form or used 

anywhere •

Process Description of an Off-Gas Treatment Unit

The off-gas goes to the ammonium carbonate column (= NH^-separation,

21) where CC^ is washed out forming an ammonium carbonate liquor 

supersaturated with ammonia* The surplus of ammonia is cooled and dried 

with liquor ammonia on the top of the colurm . Bulk of this ammonia is 

compressed (l6 )f preheated (4) and returned directly to the melamine plant 

for re-use* A small part of this ammonia stream is further compressed (17), 

liquified (18), separated from residual inert gases and fed to the top of the 

ammonium carbonate column (21).

./6



-  6 -

The balance of the ammonia gas obtained at the top of the column (21) 

leaves the plant and is available for further use in other units* This 

quantity corresponds to the ammonia produced during the melamine 

synthesis*

The ammonium carbonate solution is stripped off from the free ammonia 

in the NH^-stripper (15) and delivered to the lower stage of the CO^- 

stripper (19), which operates under elevated pressure. In the lower steam 

heated stage, the ammonium carbonate solution is decomposed* In the upper 

stage the NH^ is scrubbed with water and the pure CO^ leaves the plant for 

further use* The ammonia water, obtained in the sump, which still contains 

slight amounts of carbon dioxide, transfers its heat in the NH^-CO^-stripper 

(20)* A main part goes to the ammonium carbonate column (21)* The remainder 

is decomposed in the NH^-CO^-stripper (20). Gases expelled in this column 

are recycled to the ammonium carbonate column (21). The separated water 

can be used as washing water or purged*
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Consumption F ig u re s  per I on (M etric ) of M elam ine

Consumption Expected

Urea (100 %) 3,10 t

NH3 liquid 0,3 t

Process water 

(condensate) 1,2 t

Catalyst

(2 years life-time) 2,50 kg

Electric power 6 kV 500, kWh

500 V 280 kWh

Fuel 14,4 Gj

Steam 15 bar 3,0 t

6 bar 4,0 t

Cooling water 15°C 800 m3

Nitorgen 5 bar 40 Nm3

Instrument air 40 Nm3

Compressed air 400 Nm3

Chèdit'

NH3 gas 1 bar 1,2 t

CC>2 gas 20 bar 1,10 t

Condensate 5,00 t

Effluent

Mother liquor

from recrystall 0,03 m3

with 1 kg melamie

20 g NaOH

90 g Na-ammelide 
Cooling water 00 o o 3 G

j



Organisation of the Department for Testing Materials

Non Destructive 
Testing

Engineer (mech.)

5 Inspection Men

X-Ray
Iridium 192 
Ultrasonic Testing 
Magn. Crack 
Detection 
Dye Penetrant

Head of Department

Metallography 
Destructive Testing 
Welding Metallurgy

Engineer (mech.)

3 Inspection Men

Mikrography 
Heat Treatment 
Tensile Test 
Impact Test 
Hardness Test

Administr. 
(Secretary)

Engineer (chem.)

2 Assistant Chemisti

Corrosion 
Qualitat Chem. 
Analysis 
Lubricants 
Paints a Varnishes
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The following handbooks were handed over

"Bôhler Steel Manual*

"Bôhler Welding Manual'



Department for Testing Materials in 
Chemical Industry - Scope of Work

The work of a department for testing materials can be
described as follows:

1. The department is reponsible for all materials which 
are used in the plant on vessels, pipelines, engines, 
structures.

2. It has to secure that the right material is supplied 
for a given process or service conditions.

3. It has to control the vessels and installations in 
service in view of damages, suggest measures to avoid 
such damages.

4. It has to secure, that construction and maintenance 
work is done properly in view of the applied material 
and the service conditions.

Materials used in chemical industry:
1. Most widely used are the metallic materials

a) Within this group iron and steel and its alloys 
have the broadest application, for instance:
Carbon steel, cast iron,
steels for boilers and heat exchangers, where no
or only small corrosion is to be feared;
steels for low-temperature service,
stainless steels, ferritic and austenitic, for
corrosive environments,
steels for high-temperature service,
steels, resistant against attack by hydrogen, and so on.



2

O} Nickel dhu IlS alloyS , for iiiStufiCO ,
nickel-molybdanium-alloys of the Hastelloy-type 
and nickel-chromium-alloys of the Incoloy- and In­
conel-group, for corrossive environments or high- 
temperature service, nickel-copper-alloys in plants 
for water treatment.

c) Copper andcopper alloys
These materials are mot as far used, as the above 
mentioned. For instance, heat exchangers in the 
oilsystems of turbines and compressors are made 
of these materials.

d) Aluminium and its alloys, mainly for storage-tanks 
and pipelines for not to corrosive media.

e) Lead is not used any more on a wider scale, one 
will find them in some parts of sulphuric acid 
plants.

2. Non metallic materials

a) Enameled vessels, valves and pipes for high corro­
sive service or where high purity of the product is 
demanded, i. e. in the pharmaceutical industry.

b) Rubber lined vessels
Natural and synthetic rubber is a very good corro­
sion-resistant material, which can be used in a 
rather wide range at ambient or slightly elevated 
temperatures, i. e. up to 80 degrees centigr. at the 
utmost.

c) Thermoplastics, for instance polypropylene, polyethy­
lene or others, have as nearly all organic materials 
a temperature limit of application.
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have a high corrosion resistance and a high tempe- 
rature limit.

e) Resines-phenolic, epoxydes e.t.c.-, which can be 
used as corrosion-, or weather - resistant overlays 
on the inside and outside of tanks, vessels, even 
heat exchangers.

To deal with materials successfully the expert has to know

the chemical composition
the metallographical structure,
the mechanical values,
the influences - mechanical, thermal, chemical - 
upon the material under service conditions.

Therefore we have in our department three main kind3 of 
tasks:

1. mechanical and metallurgical,
2. non-destructive testing,
3. chemical, that is on the field of corrosion.

For the above mentioned problems it is necessary to use a 
certain range of investigations.
1. Identification of materials:

At repair and maintenance of engines it can become 
necessary to replace damaged pieces, for instance bolts, 
small axles etc., the material of which is unknown. There­
fore one has to make some identification tests: hardness, 
metallographic structure, tensile- and yieldstrength.
That kind of test has also to be done, when there is 
no connection between the delivered material and the 
certificates of the manufacturer.
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2. XuVcSti^dtiOii Of udiud^cS i
Here the visual investigation of the damaged parts 
under a binocular microscope is one of the most im­
portant method. For instance in case of rupture the 
operator can find out,whether fatigue of the material, 
corrosion or mechanical force initiated the cracking 
of a piece under investigation.

3. Non destructive testing:
Non destructive testing is mainly applied as a control 
of construction and repair work, that means control of 
the welding. It is also used for detecting failures in 
the material, as sheets, pipes, castings, etc.
Such defects may be cracks, slags, piping in castings, 
e.t.c.
In the case of welding-control the investigations have 
to assure the welding has been done properly, that there 
are no unduly big and many pores, slags and no cracks.

The methodes in this field are:
radiography, X-rays or radio-isotopes, 
ultrasonic measurementes, 
crack detection by magnetic mithode or 
dye penetrant,
control of temperature in case of heat treat­
ment - preheating and post weld heat treatment.

4. Corrosion:
Control of vessels running under severe conditions by 
means of visuel investigation, ultrasonic measurements, 
control coupons, which are installed inside the vessels. 
Selection of the right material for given process-condi­
tions by tests in the laboratory or with coupons in the 
vessels.

. / 5
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It must be pointed out however, that none of the above 
mentioned methods can be used single, but it is necessary 
to apply two or more methods to clear a case. Therefore 
the expert in material investigation has to keep in mind 
all these possibilities.
Further the material testing department has to make 
proposals upon the application of materials in new 
installations or plants, up-on issuing standards for 
material quality, welding procedures, control and investi­
gation-work .

As manifold as the work to be done is, as manifold is 
the equipment.
1. Mechanical and metallurgical testing

Here our department can do the following investigations
and tests:
a) Measure of yield- and tensile - strength by a testing 

machine with a load of 20 tons.
b) Measure of hardness by two hardness-testers one for 

Vickers (Hy) and one for Brinell (Hg) .
The Vickers-tester works with a diamond, shaped like 
a pyramid with a quadratic base, which is impressed 
in to the surface of the material. Whereas the Brinell- 
tester works by means of a sphere made of hardened 
steel. One gets on impression in the form of a circle

c) Measure of impact-strength.
d) For metallographical work we have grinding and poli - 

shing devices, to manufacture test pieces, which are 
to by investigated under a metal microscope.

e) A binocular microscope for visual investigation of 
damaged pieces of equipment.

./6



2. Non destructive testing 
a) Radiography

For this kind of work we have 2 apparatus for X-ray 
with 160, and 240 kilovolts respectively, as well as 
3 apparatus with radio-isotopes. We use Iridium 192.

3. In the field of corrosion there is the usual laboratory 
equipment. But an already told, we do much investigation 
work by control coupons in the vessels, which method 
gives better results, as the coupons are tested directly 
under service conditions.

- 6 -



Case Description 1
Type of Damage: Nidriding

1. Description of damage
Embrittlement in various parts 
of the reactor.

4. Examinât ion
Tension test, hardness test, 
bending test.

2. Material
1/2 % Mo-steel (15 Mo 3)

5. Type of corrosive attack
The increase in hardness at the 
product side of the material 
and the reduced yield strength 
suggest nitriding

3. Conditions of service 
Approx: 360 - 370°C
service time: 17.500 hs 
media: gasses of ammonia, 

carbon dioxide.

6. Remedial measures
Replacement by austenitic 
material•



Case Description 2
Type of Damage: Pitting

1. Description of damage
Leakage in an acid cooler.
Remark: The leakage caused

contamination of the 
cooling water with 
acid.

2. Material
tubes: 18/8 CrNi steel 
shell: carbon steel

3. Conditions of service
tube side: nitric acid 45 % 

temperature 85°C 
shell side: cooling water 

1 5°C

4. Examination
Chemical analysis on sulfide, 
visual and microscopic 
inspection, preparation of a 
polished cross-section.

5. Type of attack
The attack was proceeding 
from the outside of the tubes. 
The presence of sulfide 
suggests bacterial corrosion 
due to nearly stagnant condi­
tions on the shell side.

6. Remedial measures
It is proposed to increase the 
flow of cooling water to 
avoid bacterial growth.



Type of Damage: stress Corrosion Cracking
Case Description 3

1. Description of damage 2. Examination
Leakage in heat exchanger. Dye penetration test,
Tubeside: sodium nitrite and microscopic examination.

potassium nitrate.
Shell side: urea and ammonia.

5. Type of attack
Intercrystalline stress 
corrosion cracking by sodium- 
hydroxide due to unrelieved 
welding stress.

2. Material 
Hastelloy B

3. Conditions of service
Nominal operating temperature 
450°C, formation of sodium- 
hydroxide due to overheating.

6. Remedial measures
a) A better stabilized alloy, namely Hastelloy B 2 used.b) Better temperature control to avoid overheating in order to keep the sodium- hydroxide content al low as possible.
') Repair welding have to be 

carried out under water 
..■ conlind. ...................



Type of Damage: Fatigue Fracture
Case Description 4

1. Description of damage 4. Examination
Cracks in heat exchanger tubes. Visual inspection-

2. Material 
Carbon steel

5. Type of attack
Fatique fracture due to 
constant exposure to high 
temperature and alternating 
evaporation and condensation.

3. Conditions of service
Medium tube side: water and 
steam at 250°C and 20 bar. 
Medium shell side: salt melt, 
approx. 400°C, in service for

6. Remedial measures
The cracked tube was replaced 
by a p°w one made of low 
alloy .«¿el.

60 000 hs.



Type of Damage: Ero_sion_ Corrosion.
Case Description 5

1. Description of damage 4. Examination
Leakage in sulfuric acid Visual inspection
pipeline

2. Material
».

- Carbon steel
5. Type of attack

Erosion corrosion connected 
with acid corrosion due to 
turbulences.

3. Conditions of service
Sulfuric acid 95 % at room 
temperature, service time 
approx. 8 600 h;i.

6. Remedial measures
Nev design: Avoidance of

sharp bends and 
protruding veld 
seams.



I I f  ___ _  •  i» f t  ^ ^name ux x a w u M w v a

Name and Adress
Pi г а .

Price Os
H^rteprtifgerat nach Vickers 
Hardness testing machine "Vickers"

Wolpert-Werke GmbH *) 
KopemikusstraBe 11 
D-6700 Ludvigshafen

aJ3SO.OOO*~
(1941)

HMrteprvLfgerat nach Brinell 
Hardness testing machine " Brinell"

X " — СЛ iOO.OĈ  -
(1941 )

Schlagharteprilfgerat "Equotip"
Portable hardness tester 
(digital reading)

GebrUder Bach GmbH 
Oswald Redlich Strafie 5 
A-1217 Wien

30.000,- 
(1979)

KleinlastharteprUfer "Durimet 2"
Hardness tester 
(small load instrument)

Leitz-Austria 
Postfach 62

Dr. Karl Lueger Ring 12 
A-1014 Wien

128.800r
(1980)

ZerreiBmaschine 
Tensile testing machine

Wolpert-Werke GmbH *) 
KopemikusstraBe 11 
D-6700 Ludvigshafen

■XLl.OX.OO&r
(1941 )

Pendelschlagverk PSW 30 
Impact strength testing machine

Mohr & Federhaf f & Losenhaaen 
Priif- und MeBsysterae GmbH 
Postfach 1502 
D 68 Mannheim 1

95.000,-
(1975)

Techno-Endoskope, Modell D 2 e 
Technical-Endoscope

Deutsche Endoskopbau-Gesell- 
schaft Sass, Wolf 3c Co mbH 
Ritterstrafle 12 
D Berlin

15.991,-
(1959)

Technisches Endoskope "TeKZ 5000/S" 
Technical-Endoscope

Technokontroll AG **) 
ImbisbühlstraBe 144 
CH—8049 Zürich

53.000,-
(1978)

G1 eichspannung s-Por enp rtif gera t 
Porcskope, Type H 3 d
"Poroskope"-direct voltage tester 
for pores

Fischer GmbH 8c Co 
Postfach 4
D-7032 Sindelfingen 6

30.000,-
(1974)

Schichtdickenmesser "Diameter",
Type SM 1b
Overlay thickness measuring instru­
ment

List-Magnetik 
Viehveg 1 7 - 1 9  
D-7C22 Leinfelden

4.000,-
(1973)

Mettler-Makro-Analysenvaage H 10 W 
Analytical balance "Mettler H 10 W"

Comesa KG
TegethoffstraBe 26 - 28 
A-4020 Linz

9.601*-
(1970)

Mettler Prizisionsvaage PC 4400/19 
Precision balance'. let tier PC 4400/19’

e H e 25.300,-
(1980)

*) Vendor for Austria: Otto Dohmen 
Argentinierstrafle 42 
A—1041 Wien

*») m щ m Eichler KG 
Pernerstorf'ergasse 5 
A-1101 Wien



Equipment for Mon Destructive-Testing*

Kane of Equipent Producer Haae and Adress
Purchase- 
Price Os -

Industrie^RSatgeneinheit "Sresco" 160 kv/ 5  mA 
Bresco Directional Radiating unit 160 kv/5 aA and 
Sresco Directional Radiating Unit 240 kV/5 «A

Rich. Seifert & Co ROntgenverke
BogenstraBe 41 D-2070 Ahrensburg

181.000,-
(1965)

Gammaradiographie-Anlage "Gammamat TI" 
Ganna-Radiographic Equipment "Gamaanat TI"

Sauervein GmbH .
Postfach 150088 
D-4000 Düsseldorf 1

70.900,-
(1974)

40 Ci Ir 192

Gaanaradiographieger&t "Teletron SO 100 A" 
Ganna-Radiographic Equipment "Teletron S0100 A"

¡fuel ear GmbH
FlorastraBe 16 D-4000 Düsseldorf 1

86.900,-
(1976) 100 Ci Ir 192

Dosisleistungsvarngerkt "Gammatest 1" 
Dose Rate Alarn "Gammatest 1"

Greets vertriebsgesell- schaft abH
Postfach 294 ** 
D-S990 Altena 1

DosisleistungsneBgerXt "X SO B" 
Dc^^ate Meter "X SO B"

Grants 15.100,-
(1978)

DosiTLiistungsmeflgerBt "EMB 3" 
Dose Rate Meter "EMB 3"

Landis к Gyr
Breitenfurter StraBe 14f * 1230 Vien

15.100,-
(1978)

Digital-VanddickemeBgerXt "DM 1" undDM 2" 
Ultrasonic Vail Thickness Gauge "DM 1" and "DM2"

KrautkrXmer GmbH •)
Luxemburger StraBe 449 
D-5000 EJln/Klettenberg

46.703,-
(1973)

Ultraschallger&t "OSM 2" 
Ultrasonic Flaw Detector "USM 2

Krautkrhmer GmbH
*) 63.000,-

(1974)
ixpuiSschailgerAc "USir iu- 
Ultrasonic Fla* Detector "USIP 10"

Krautkr&ner GmbH
*)

128.100,-
(1959)

Statiflux
for Mondestructive Electrified Inspection Magnaflux Corporation

7300 Vest Lawrence Avenue 
Chicago 31. Illinois

3.700,-
(1971)

Handmagnetflux-GerXt 
Minchoa Sempun Flav Detector

R.P.R. Patents LTD.
Alexandra Palace Station London 10

8.000,-
(1958)

(Ĉ »̂ y(ifgerilr, "Equotip” 
HardlKss Tester "Equotip"

Proceg SA
RiesenbachstraBa 57 
CH-8034 Zürich Switzerland

29.700.-
(1979)

Tragbares magnet.-elektr. RiBprUfgerXt Tiede "TVM42"
Magneto-electric Crack Tester TiedeTVM 42"

Tiede KG
BahnhofstraBe 96. D-7081 Essingen

29.000,-
(1974)

Vendor for Austria: Kittli KG
Hegergasse 7 1030 Wien



RADIOGRAPHIC EXAMINATION RECORD No
GHEMIE LINZ AG

Medium:
Operating pressure: 
Operating temperature:

bar
o„

Plant:
Unit:
Project No: 
Drawing No:

Cons.
No.

Identifica- tion of film
Diagnosis * *>

*3
O

W«3
Result

A B c D E
F FF Mtlirvmcode

n o i
W ilH ih
code.

N o tts

t oAa Ab Ac Ba 8b 8d at 0 Da Ob Ea Eb

X-ray tube voltage: Current:Isotope:Intensity:Format of film:Focus length: Exposure time (dose) X-ray film:Screen:
Material :Wall thickness: Welding process: Shape of seam: Electrode:Joint efficiency: Rating: Evaluation: Nominal diameter: Nominal pressure: Temperature:

Diagnosis:A -gas inclusions Aa -poresAb -pores funnel shaped Ac -nest of pores B -slagsBa -slags of different forms Bb -scale rokes Bd -slags or scale due to badgrinding outBf -slags in a veld crosing C -binding defects D -root defects 
Da -hollow section in the root Db -grooves at the edge of the root S -cracksEa -longitudinal cracks Eb -circumferential cracks 
F  -grooves
FF -film defects_________________
Welding defects $>
• slight o medium
O significant xmust be repaired♦ within code

Date: Acceptance by 
NDT-department

Acceptance:

M



c *

C H E M I E U N Z A G
Sketch (cross section)

INSPECTION CERTIFICATE $

Ultrasonic testing of welding seams
Testing device:

Factory order:
Examination order:
Construction :
Division:

l.

1-i - i- seam

probe: Cycles: MHz Testpiece:
Quality: Electrode: Drawing :
Heat treatment: Inspection by:
Form of weld: Thickness: mm Examinations required;
Side of testing :•
Welder:

Result :

Date : Examiner:

Inspector:



kv/.v

CHEMIE LINZ AG Factory order No. 
Suborder No.____

Project: ___ 
Manufacturer

EXAMINATION RECORD No.
.Component: __
Farication n o* 
.Drawing No: __

Page _of

Fort of construction: Welding procedure: 
NDT-procedure? 
material * 
thickness: - ■ 
Examinations:

Weld No.: - ____ .
Specification:-—  ___..Part No. :Sheet No: - no. :Block No; . -Model1 No.:

LIQUID PENETRANT EXAMINATION: ^ ^ la g n e fp u lv e rp r f ifu n g  / X U Itra s c h a llp ru fu n g  /

Test specification:t • P̂Arorachrlfl f pVütvoracnrili / 
Oborflkcfia ySurface pondition:i i Obarflwia y

Penetrant:i t Oar It \  / Oarât \  y
X, Æ

Cleaner: Magnatlslorung PrbNarfahron X X Prbfkopf X /Franuanz ’ ___
PrUlumlang y  X/ \  /Æ X. *

Develope: Stromstdiha y  X^ Amparawliyningait X
Penetration time; Magnoiiararungadaubr Anzcigoa/ipflndllchkait X MaOiiaB \ m
Developing time: Putrir 'X «̂panalo n X Anl̂ppaiung X .

>--------------------- ^̂ aldalirka
y  Polnltitand \ Æ̂âmpfung

Result: no diagnosis: O  within code:O  not within code: O
Remarks:

»

date:
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Figure 1

A Low risk of stress corrosion omoklng 

B Significant. risk of stress corrosion, smoking

C Do not operate in this arse.

Either reduce oxygen level or add water^l) to bring 
operating conditions into Zone A or B.

1)

*)

When water is added deliberately it should either be
distilled water, or plant oondensate of equivalent quality.

i
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CONSULTING GES. M.B.H.
E-ra'anger Unser Zeichen') Blalt Tag

BALANCING AND MEASURING VIBRATION 
1. Balancing

1.1. Introduction

Unbalanced centrifugal forces and momentums are not 
wanted for:
- high dynamic bearing forces —  reduce of useful life
- vibrations —  fatigue-breakings

_ - reduction of friction
™  - reduction the value of produce (employment)

- noisy machines
- influence to personnel

Balancing is the process of attempting to improve the 
mass distrubution of a body so that it rotates in its 
bearings without unbalanced centrifugal forces.

1.2. Measuring of unbalance

Unbalance is a vector therefore the amount and the angle of 
unbalanced must be measured.

» 1.2.1. Centrifugal balancing machines; (a balancing machine 
that provides for the support and rotation of a rotor 
and for the measurement of once per revolution vibratory 
forces of motions due to unbalance in the rotor)

a) Soft bearing (above resonance) balancing machine 
(having an operating speed above the natural 
frequency of the suspension-and-rotor system) 
-Resonance balanc J.n£ machine: a balancing machine 
having an operating speed at the natural fre­
quency of the suspension-and-rotor system.

/2



CONSULTING GESM.B.H
Empianger Unser Zeichen-) Blatt Tag

BROCHURES AND LEAFLETS HANDED OVER BY "TEL"

Are magnetic currents destroying your machinery?

Hydrocarbon Processing 
April 1979

Pipe Vibration and Pressure Detection

Briiel t Kjahr

Acoustic noise measurements, vibration and shock measure­
ment - list of standards in different countries.

Static and Dynamic Balancing - application notes

Briiel & Kjahr

Vibration Signature Analysis - Techniques and Instrument 
Systems

Briiel & Kjahr

Variable Speed Drives

Siemens

Inverter - Controlled A.C. Motordriver

El in

System-based Drive Technology

Siemens



2
I

-Compensating_(null_f orcej^ ba^ancin^ machine: a 
balancing machine with a built-in calibrated force 
system with counteracts the unbalanced forces in 
the rotor.

-Direct_reading_balancing_machine^ a balancing 
machine which indicates the unbalance directly.

b) Hard bearing (below resonance) balancing machine: a
balancing machine having an operation speed below 
the natural frequency of the suspension and rotor 
system. It is to use dynamometer and to use very 
rigid foundation and construction of the machine.

c) Field balancing; The process cf balancing a rotor in
its own bearings and supporting structure whith 
full rotation. Measure are given with field balan­
cing equipment.
Under such conditions the information required to 
perform balancing is derived from measurements of 
vibratory forces or motions of the supporting 
structure and/or measurements of other responses 
to rotor unbalance.

1.2.2. Indicating systems

- Wattmetric indicating system
- Voltmetric indicating system with phase-sensitive rec­

tifier
- Voltmetric system with stroboscope and filter
- Voltmetric indicating system with marking of ungular 

position on the rotor itself
- Compensator with mechanical or electric indication

/3
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1.2.3. Motion transducer

- piezzo-motion transducer: measure voltage is propor­
tional of the acceleration

- electrodynamic-motion transducer: measure voltage is
proportional of the velocity.

- inductlv- motion transducer: measure voltage is pro­
portional of the displacement.

1.3. Balancing proceeding

1.3.1. Static balancing: (is a condition of unbalance for which 
the central principal axis is displaced only parallel to 
the shaft axis)
For disk-shaped rotors the use of only one correction plane 
may be sufficient, provided the bearing distance is suffi­
ciently large and the disk rotates with sufficiently small 
axial run-out. Single plane balancing can be done on a 
pair of knife edges without rotation of the rotor (oravi- 
tational - non rotating - balancing machine) but is now 
more usually done on centrifugal balancing machines.

1.3.2. Dynamic balancing: (is a condition in which the central 
principal axis is not coincident with the shaft axis)

E1 j ••• Correction plane 

A.  _ . . .  Measuring plane■ 9 *• 1

1. Run: is a run with the original unbalance. Measuring 
the vectors.

---> ---»
V 1 0 and V2 Q

./4
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2. Run: a known trial mass (m̂ ) is mounted in plane Ej. 
Measuring the vectors V, 1 and V_ 1. Remove the trial 
mass and note the position with 0°.

3. Run: a known trial mass (m2> is mounted in plane E2. 
Measuring the vectors 2 and V2 2. Remove the trial 
mass and note the position with 0° too.

Evaluation

Graphic evaluation: it is used rare because it is pro- 
traced and fallible.

- Numerical evaluation: equations see at "Static and
Dynamic Balancing". It's 
calculating by programable 
calculating machine in the best 
way.

1.4. BaJLance Quality of Rotating Rigid Bodies

Even after balancing, the rotor will possess residual 
unbalance. By means of the measuring equipment available 
today unbalance may now be reducded to rather low limits. 
However, it would be uneconomicaHyto exaggerate the quality 
requirements. To what extent the unbalance must be reduced, 
and where the optimal economic and technical compromise on 
balance quality has to be struck, can, in individual cases, 
be correctly deteizined only by extensive measurement in the 
laboratory or in the field.
General we can say:

2The residual unbalance force: P = ro.r.w* m = unbalance mass 
Acceptability limit: F » G/10 G = rotor weight

./5
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9

It follows: m 10 —  m(kg); G(N); r(m) ; N(min -1) 
r.n*

For example: G = 100 kg
r = 100 mm m-»10
n = 6000 min 1

1000

0,1.6000* 3.10'3 kg = 3g

Terms of reference are given by VDI 2060:
On the basis of section 1.4. balance quality grades 
have been established which permit classification 
of the quality requirements. Each quality grade Q 
comprises a range of permissible residual unbalan­
ces (e.w.), See figure 1.
The quality grade Q equivalent to the centre of 
gravity-velocity. The centre of gravity-displace­
ment is given by:

e = — Q (mm/s); w (s 1); e (mm) w

The permissible residual unbalance:

m = m(g); e (mm); G (kg);
r (m)

For example: G = 100 kg
r = 100 mm e = 0,004 mm
n = 60C0 min ^
Q = 2,5 u = 4 g

In general, for rigit rotors with two correction planes, 
one-half of the recommended residual unbalance is to be 
taken for each plane. For disk-shaped rotors the full 
recommended value holds for one plane.

./6
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2. Measuring Vibration

2.1. Introduction
High vibrations are not wanted at the arguments like 1.1.

2.2 Hints for Measuring

It's possible to measure displacement, velocity or acceleration. 

For evaluate

(s; v

the vibration it's best to measure the rms-value of vibration velocity 
vrms.

v™  ; S v’ (t’ dt
The vibration severity of a machine is to be measured at operational 

speed. For variable-speed machines the measurements should be made 

at many speeds in order to locate the resonance frequencies which may 

possibly occure.

The machine support may significantly affect the vibration levels 

measured on the machine. During testing the machine should be 

either mounted on its operational foundation or -  in case it is a small 

assembly -  soft mounted respr. suspended on springs.

Test should be made preferably in x, y, z directions (choose the 

bearings of the machine)

/7



2.3 Evaluation Standards:
Comparing the measured values with the limit values 
specified in the Recommendations, will permit an esti­
mation of the severity of vibration to be carried out 
readily.
A machine may be qualified according to the examples 
of Quality Judgement (see "Vibration Signature Analysis- 
Techniques and Instrument Systems"), --it first the tested 
machine has to be classified according to one of the six 
specified machine classes. Subsequently the limit values 
for the quality groups "good", "allowable", "just tolerable" 
and "not permissible”, can be taken from the appropriate 
table. By comparing the measured vibration severity with 
these limit values an easy evaluation of the vibratory 
state can be made. Up to now, Examples of Quality Judge­
ment have been established by the International Standard 
Organization VDI 2056 for the Machine Classes K to T. The 
machines in Classes D and S vary considerably in their 
vibration characteristics and for this reason a classifi­
cation in the same manner as with the first four classes 
has not yet been possible. For further explanations refer 
to the detailed description of the proposed VDI 2056, ISO 
2372, BS 4675.

Specifying of Machine Classes

Class K: Individual parts of engines and machines, inte­
grally connected with the complete machine in 
its normal operating condition (production elec­
trical motors of up to 15 kW are typical of 
machines in this category).

Class M: Medium-sized machines (typically electrical
motors with 17 to 75 kW output) without special 
foundations; rigidy mounted engines or machines 
(up to 300 kW) on special foundations.



_  ft _

Class G: Largeprime movers and other larger machines with 
rotating mass mounted in rigid and heavy foundations 
which are relatively stiff in the direction of vibration 
measurement •

Class T: Large prime movers and other large machines with
rotating mass mounted on foundations which are rela­
tively soft in the direction of vibration measurement 
(for example, turbogenerator sets, especially those 
with lightweight substructures)

Class D: Machines and mechanical drive systems with unbalanceoble 
inertia effects (say, due to reciprocating parts), 
mounted on foundations which are relatively stiff in the 
direction of vibration measurement.

Class S: Machines and mechanical drice systems with unbalanceable 
intertia effects (say, due to reciprocating parts), mounted 
on foundations, which are relatively soft in the direction of 
vibration measurement; machines with rotating slack-coupled 
masses such as beater shafts in grinding mills; machines, like 
centrifugal machines, with varying unbalances capable of operating 
as selfcontained units without connecting components; vibrating 
screen, dynamic fatique-testing machines and vibrationexciter 
used in processing plants.
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CONSULTING GE&M.B.H
Unser Zeichen*) Biatt Tag

Some leaflets and brochures were handed over to the 
participants:

- Analysis in Single-train plant
(methods, gas preparation process, suppliers of appliances)

- Methods for measurement, types of appliances, vendors for 
flow measurement of sulphuric, phosphoric and nitric acid, 
as well slurry in NPK-plants

- vendors of 7-staged pneumatic cables.



Empfanger

(T y k r a m p i s a r v\^yu u^ 7U  u  um* 'mrm iw
CONSULTING GESM.SK

Unser Zeichen*) Blatt Tag

Leaflet

"Subsynchronous current directing cascade (cascade 
converter)"

handed over to the participants.
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Empfanger Unser Z^ichen*)

CONSULTING GES. M.B.H.
Tag

Several drawings of electrical circuits of 
Single-train plant handed over to the participants.
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STUDY VISIT TO TRAINING INSTITUTE OP CHEMIE LINZ AG

Structure of vocational schools in Austria with special 
attention given to training programmes of Chemie Linz for

- fitters
- locksmiths
- welders
- machinists
- tool makers
- electricians
- electrical mechanics

Job rotation from training institution to rep* ^
and into the diverse plants.

Visit to all workshop sections of the training institute.
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INDUSTRIAL MAINTENANCE AND COST ACCOUNTING

mmmserv
Why do you need detailed maintenance-cost information?

There are a lot of decisions to be made, for example:

- Which kind (type) of machine or which materials should 
be used in a new plant?

- How many spare parts should be bought?
- should maintenance-works be performed by your own work­

shop or should you buy it out (using foreign services)?
- Should an old machine (plant) be repaired or replaced 
by a new one?

- Should you limit or stop production because of a bad 
price-cost-ratio?

For accounting and planning you need some information, for
example:

- In the case of valuation of semi-finished and finished 
goods you need the production cost (including maintenance 
cost) per unit.

- In a business planning with detailed budgets you should 
forecast maintenance cost for each cost center.

- Maintenance planning is not only necessary for budget but 
to plan capacity usage of own workshops and to look for 
available foreign services you plan to use.

.12

n .v ■ i  ■ m -•••• Am m



2

What kind of Information cost-accounting can supply with?

At Chemie Linz AG we get monthly:

* information about maintenance-cost - in total
- per plant (cost 

center)
- per work order (with 

all details)

* information about own workshops in a cost distribution 
summary with all cost details

* information about cost differences (actual cost - budget) 
per cost center and per cost group.

The more detailed and the more actual you want these infor­
mation the higher your information-cost will be.

But cost-accounting will never be able to supply you with 
the whole information you need to make decisions because 
it is not enough to know the acual cost. (It is necessary to 
look forward by using also values of past experiences.)

Enclosure: Maintenance-cost and cost of own workshops at 
Chemie Linz AG 1

1. Own workshops-rates per hour (calculation)
2. Way from job-order to cost distribution 

summary
3. Maintenance cost-budget per cost center



Enclosure 1

Own workshops-rates per hour (calculation)

Each workshop has an Individual rate per hour. The calculation 
of these rates Is estimated In advance (according to the year's 
budget) and adjusted at year-end to actual cost.

The calculated rate per hour Is Including the cost for 
the hour of men (direct cost) 
and the indirect cost for men:

machinery
energy
fringe benefits 
auxiliary material 
depreciation and interest

The following pages show a cost distribution summary of a work­
shop and the cost details, we give monthly to each workshop- 
manager .
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Enclosure 2

Way from job-order to cost distribution summary

The following example shows the way from ordering a job 
(f. maintenance) to the final amount of maintenance cost 
In the cost distribution summary of the ordering cost 
center.

It Is Including:
- job-order
- material requisition form
- material issue analysis sheet
- time record sheet
- cost of the job-order
- maintenance cost of ordering cost center
- summary of maintenance cost of ordering cost center
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M a te r ia ls  issu e  a n a ly s is  s h e e t: f

\
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MATERI ALNACHUEI S PER 19 8 0  11 30 F I R MA:  CHEMIE L I N Z  AG

(c c 3 t ,  3 2 2 1 / 1 3  BEFESTI GUNGSTEI LE 8 L AT T :
center) Reference Quantity Material numbe:
J / K S DAT . BEL . NR UANR KOSTENTRAEGER LUO P R E I  S M E N G E LA3ERNR.  E

301C M'JSCHRBE. I 6X . 6 C 5 2 . 2 4 1 / 8 5 9 . CO J S 3 0 1 3 7 J  3
0 9 2 2 031 1 C3107C 2 0 . 0 0 -
0 9 2 2 061 1 0 6 1 0 8 5 5 0 . 0 0 -
C9 2 2 0611 0 6 1 0 5 6 5 0 . CO-
1 9 1 3 061 1 0 6 1 0 4 3 5 0 . 0 0 -
0 9 22 101 1 1 0 1 0 4 0 1 6 . 0 0 -
2 9 1 2 171 1 171Q26 5 0 . 0 0 -
0 9 2 2 1511 1 8101 5 1 0 0 . CO-
C 9 2 2 181 1 1 8 1 0 0 1  ’ 2 4 . 0 0 -
1 9 1 6 1 91 1 1 9 1 0 6 0 s 2 0 0 . 0 0 -
1 9 1 5 201 1 2 C 1 0 6 6 1 0 0 . CO-
0 9  22 2 41 1 2 4 1 0 5 7 2 0 0 . 0 0 -
r» o -» 2 2511 2 5 1 0 2 3 2 5 . 0 0 -

261 1 2 6 1 0 4  2 Quantities issued 5 0 . CO-
C 9?2 2S1 1 2 3 1 0 1 8 (current month) 3 2 . 0 0 -
A N L . V E R 9 R . PER S.VERBKAUCH PER VERBR. LFD. MONAT Actual stock
\  > 1 / 2 5 2 ; 0 0  S / 4 6 2 . C C 9 6 7 . 0 0 8 9 2 . 0 0  S 3ESTAND5ME

8 0 1 0 .M'JSCHRBE. I 6 X . 6 5 3 2 . 2 2 2 / 1 0 0 . 0 0  $ 3 0 0 1 3 3 7  3
C922 1 21 1 1 2 1 0 4 5 2 5 . 0 0 -
2 9 1 2 121 1 1 210 3 7 1 0 0 . 0 0 -
¿ 9 1 1 131 1 1 3 1 0 1 1 1 0 0 . 0 0 -
1 9 1 4 1311 1 3 1 0 1 4 2 5 . 0 0 -
1 9 1 3 171 1 1 7 1 0 0 8 1 0 0 . 0 C -
3 9 6 2 171 1 1 7 1 0 6 0 5 0 . 0 0 -
C 92 2 1 ?1 1 1 3 1 0 1 8 5 0 . 0 0 -
1 9 1 6 1 91 1 1O1G60; T 0 0 . C 0 - ?
1 914 2311 2 0 1 0 3 4 2 5 . 0 0 -
4 ML. /ERBR . PER S.VER3R4UCH PER \ ' E P 3 R . L  FD .MONAT

S 2 4 . 0 3  5 / 4 4 6 . 0 0 5 7 5 . 0 3 1 / 5 2 5 . 0 0  S 3ESTAMDSME•
8 0 1 0 M U S C H R S E . I 6 X . 7 0 8 2 . 3 4 2 / 1 6 5 . 0 0  1 3 0 0 1 3 9  8
2 9 1 2 0411 0 4 1 0 5 3 7 5 . 0 0 -
^ 2  2 0511 051C2S 5 0 . CO-
C 9 2 2 0511 C 5 1 C 2 3 2 5 . 0 0
1 9 1 4 1 31 1 1 3 1 C 1 4 2 5 . 0 0 -
0 9 2 2 191 1 1 9 1 C 1 9 8 . 0 0 -
3 9 2 2 2011 2 0 1 0 1 6 5 0 . 0 0 -  *t-
0 9 2 2 251 1 2 5 1 C 23 V * — - 2 5 .0 0 - " '* *
0 9 2 2 251 1 2 5 1 0 2 5 5 0 . 0 0 -
C 9 2 2 261 1 2 6 1 0 4 4 1 0 . 0 0 -
0 9 2 2 2711 2 7 1 0 1 1 1 6 . 0 3 -
0 9 6 2 271 1 2 7 1 0 3 9 2 5 . 0 0 -
AN L . / ER3R. PER S.VER3RAUCH PER VER 6 R . L F 0 . MON AT

4 79 . 0 0  4 * 4 7 7 . 0 0 3 3 9 . 0 0 1 / 8 5 6 . 0 0  S BESTAN9SME

8 0 1 0 •IUSCHR3E. I 6 X . 7 5 3 2 . 5 2 6 1 0 . CO 1 3 0 0 1 4 0  3
C 9 22 031 1 0 3 1 0 7 8 2 5 . C O -
4911 1 31 1 131 0 1 1 1 0 0 . 0 0 -
1 9 1 4 1 31 1 1 3 1 0 1 4 2 5 . 0 0 -
0 9 2 2 251 1 2 5 1 0 2 3 2 5 . 0 0 -
* N L * J £ S  BR . PER S.VERBRAUCH PER VERB R. L  FI  . MONA T

243 . 0 3  1 / 7 0 9 . 0 0 1 7 5 . 0 0 4 3 5 . r 0  S, 3E j  T ANOv ' c





Coat of the job order "Reparatur Monsanto";

( L

‘1 A l l / APH

RO 11 

« NR •

I N N t  RBFTRI  EOt  1 CM5. 

Rf PARATUR MONSANTO 607
R eference  

‘i E 1 E f. K A K /  A R T
T i t l e
Or ¿C IC H N im .

Q u a n ti ty /H o u rs  
MENGE/S1D

1 9 1 0 6 0 21 M U S C H R O E . I 6 X . 6 5 1 0 0 . 0 3
1 9 1 0 6 0 21 «USC H R O F . 2 0 X . 7 0 60,'OQ
1 8 1 0 ? ? 21 S A 4 . S C H R O I n x . 8 5 5 0 . 0 0
1 8 1 0 ? 9 ?1 S A 4 . SCHRO? 0 * . 7 0 6 0 . 0 0
1 8 10?7 21 SA< .6fcTM'JT T M I O . 5 0 . 0 0
1 9 1 0 6 3 21 H U S C H P O E . J 6 X . 6 0 * 0 0 . 0 3
1 8 1 0? 9 21 S A 4 . S C H R B I 6 X . 6 0 21 . 0 0
2 0 5 6 1 9 21 DP Al l  T SK L ...............6 10,00
0 6 5 6 0 4 21 T P E V S E 1L . 1 OMM. . 2 5 . 0 0
3 5 1 5 0 1 21 f L A V E N T I L I  6 . . 2 0 5 . 0 0
1 0 1 5 1 0 21 UOVS CM IE RF R . . 8 0 1 . 0 0

‘ 0 5 6 1 9 21 DRAHTSKL 5 10.00
• 0 0 0 1 8 21 W 1 N I C F L S T . . 5 0 X . 5 7 5 . 0 0

6 0 0 1 4 21 I L  A C H S T L , 6 0 x . 3 . 6 7 . 0 0

M  1ft> 68 I F  ANSPORTBAND 7 . 0 0
‘ 4 1 1 0 6 69 R 1 r SENKUEHLROl lR 2.00
‘ 8 1 1 0 ? 69 ! T R6GR0LLEN5 5CT 4 . 0 0

03 70 LOIIN 2 7 . 8 0
05 70 LOIIN 22.10
no 70 t OtIN 1 3 . 9 0

00 70 LOHN 6 . 5 0
00 ’0 t  Oil»* 3 . 0 0

05 70 LOHN 8.20
00 70 LOHN 1 . 0 0
00 70 L A I IH 9 6 . 6 0
00 70 LOHN 5 . 0 0
o n 70 LOIIN 2 3 . 4 0
o n 70 LOIIN 1 6 . 4 0

8
L F D . H T .  ( c u r r e n t
VORTRAG ( c o s t  c a r  

R f o r w a r d )
( t o t a l  s i n c e  s t a r t  

t h e  ,iol>)

m onth) 2 2 3 . 9 0  
r ie d  2 / 0 9 1 . 2 0

2 / 3 1 8 . 1 3
o f

■W «iV
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M O  6 I I (- job-order) 
Manuiacturinp coat. Material 

L O O M -  , * A T E R IA L
"lit 
2AA 
1A8 

1 / A 51 
69 

*AA8 
273 
19 

231 
1/696 
1/116

17
ASA
393

1/890
6/526

972
6/978 
5 / 5 A 7 
3/AS9 
1 /632 

753
2/058

251
2A ,2A 7/
1/255 
5/873 
A / 11 6

56/199^ 16/169
52A/901 280/633
581 /100 296/802

WA-NR. 1916

KTG. 5 1201
Foreign service»  
FREMDLSTG

7A
7A

il

/  0100

000 0100 
Total 
GESA'IT

72/368
805/608
877,974
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Detalla to coat group "Maintenance1* (look to end. l)t 
ÍÑSTANOHAITUNG-KOSTE.IISTELLE 1 ?01 S C h(uE FE L S A E UR E MONSANTO NACMWEIS WO Cl. «0 i »

POS HPT- OAT. 0/A NR KA AUSE U-А KOST AU f T OELEG KOST ART TEXT S.TUNDENMENCE FEAT IGUNGS KOS TEN

Coet of main-lob-order "Beoaratur (** maintenancê  Monsanto**l

materialKOSTE N FREMO « E i A M T LE1STUNG

000 0100 . . . 98 I9f$ 0100 REPARATUR MONSANTO 607 610 611 (title of main-job-order)
)00 0100 8011 77 0912 0603 LFO MONAT 70.80 17,205 574eoo 0100 8011 77 0932 0114 LFO MONAT 6.20 1,469 4,436oco 0100 8011 77 0903 0155 LFO MONAT 196.40 42,619 3,160 10,656eoo 0100 8011 77 0942 0607 LFO MONAT 58.90 16,316 278 - V»oco 0100 8011 77 1916 0100 LFO MONAT *223.90 56,199 16И6Я • . ’
eoo 0100 son 77 0922 0160 LFO MONAT 58.60 15,724 149f

(- numbers of LFO 614.80 149,532 20,330 15,062 184,924
detai 1-orders) VORTRAG 9,002.70 2,332,043 567,068 157,240 3,056,351

PER 9,617.50 2,481,575 587,398 172,302 3,241 ,z?5

Total wow* of cost center. "Schwefelefiuro MonaantQ"tKDSTENTRAEGER 5 LFO 6l8.eb Í 58,421 20,330 Î 5,062 193,813

KOSTENTRAEGER 8 LFO

UERKSALL.OAUER. LFO 21,500 2 1 , 5 0 0 t
$

G E S A M T 1 ¡0 6 1 8 . 8П 179,921 20, 330 1 5 , 0 6 ?
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Enclosure 3

Maintenance cot - budget per cost center

Every year a budget for each cost center has to be made. A 
part of this Is the planning of maintenance cost per cost 
center.

The following page shows the questions which have to be 
answered for each cost center.

The total amount of planned maintenance cost and of planned 
hours from own workshops are also used for capacity planning 
and - in case of bottlenecks - for planning the use of for­
eign services.



2. Inaiandhaltung
in  3 1 000,-

a ) Inalandhalkung H .  Harfcaaufkrag oh ne Makarialgaiaein- 
koaken* und n tk u U | «M in <  Deuerauft ra^a* (Koakanark 
328. Hachwala ITO dar Bakriabaabrechnutwt. Ko»tank r iga r  3)

lak -U erk  1980 .................................... ,

Iak-Hart dar lekakan 12 Monake (Hat I960 -  ip r l l  1901 ) .................................
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a ik ta  1 9 8 1 )»*  .................................... ..
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COMPARISON of maintenance costs 
1. quarter 1981 , department ATP

1201 - Sulphuric acid - Monsanto plant -27,4%
General shutdown planned for June 1981

1202 - Gypsum sulphuric acid plant -11,1%
General shutdown planned for September 1981

1203 - Cement +29,8%
Routine check and overhaul in winter time.
General overhaul of clinker crane.

1204 - Superphosphate +14,3%
Wooden front sides of the buildings 621 and 622 
are in repair (programme roof-repair by civil 
dept.). Change of granulation from granulator 1 
and 2 to granulator 3 and 4.

1205 - Phosphoric acid - 4.0%

NPK production +11,7%
Repair and painting of NH3-, natural gas- and 
water pipelines, preparation repair of spherodizer 
III (ring, lifters), installation of new metering 
device for H3P04.

1206 -

1221 - Area silo west -39,6%
Repair programme of roof-top not yet realized.

1222 - Area silo south -12,5%

1224 - Cement silos +14,0%
Overhaul in winter time

1227 - Bagging and shipping + 6,0%
Training on and start of palletizing unit - higher 
costs by departments ATP, TEL, TME.
Repair of reclaimer chain by THW.
More breakdowns on loading vehicles.

./2



+138,5%

1229

1230

1228 Cement bagging
Overhaul of complete bagging and loading 
station in winter time. Gauge of cement 
bagging machine.

Central raw material storage

Department laboratory

-5,6%

-5,8%

1916 - ATP-Workshop -5,4%
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LEAFLET about handling o f amm on i a

1. Properties

1.1 At normal conditions ammonia (NH^) is a colourless
gas with a characteristic pungent odour. It is ready 
liquefied by cooling or compression. The liquefied 
ammonia evaporates ready and fast at atmospheric 
pressure. This gives rise to a strong refrigeration 
to 40°C below zero. Ammonia is very soluble in water, 
the saturated solution containing 35 % NH^.

Synonyms for aqueous solutions: aqua ammonium, water 
of ammonia, aqua ammonia, ammonium hydrate.

1.2 Liquid ammonia, aqueous solution of high concentration, 
likewise gaseous ammonia of higher percentage have an 
irritating effect on the skin mainly the genitals, the 
respiratory tract and mucous membranes of the nose due 
to an alkaline caustic action. Liquid ammonia also can 
cause frostbites. The pungent odour is warning in due 
time.

Maximum allowable concentration in air (* M.A.C.):50 
parts per million (=TLV: treshold limit value).

1.3 Fire and explosion hazard are present but are con­
sidered small.

* M.A.C. = that concentration in a working atmosphere 
of a dust, fume or vapor such that if it 
is exceeded for appreciable periods damage 
can be caused to the health of exposed 
individuals.
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2. Handling

2.1 Ammonia, gas or liquid is best removed by spraying 
with much water into it.

2.2 Explosive limits: 16 to 25 % by volume in air.
At certain limitations (15,5 - 27 Vol % NH^) an 
ammonia-air-mixture is exposive therefore in rooms 
where such mixtures might occure the use of open 
fire or light also smoking is prohibited. In case 
weldings or jobs with open flames really have to be 
done during erection or repairing work, this is only 
permitted with the special approval of the management 
of the company under adequate supervision and oberving 
special precautions.

2.3 Poisonousness and danger of explosion need utmost 
care at all jobs at containers, apparatuses, linings 
and fittings for ammonia (depressurizing, careful eva­
cuation, blowing out with N2 , repeated rinsing with 
water, detaching and closing of the pipings). Mines 
and canals are only allowed to be entered with utmost 
care and using the suitable breathing equipment. The 
precautions for accident prevention of the "Berufs- 
genossenschaft”, enc. 4, section A are carefully to
be observed.

3. Storage

3.1 Cylinders should be stored away from heat and sunlignt.

3.2 They should never be dropped.

./3
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3.3 Connections to these cylinders should be tight.
Caution should be observed when opening containers 
also gas masks worn.

3.4 Recommended storage in fire-resistant structures 
away from chlorine, bromine, iodine and mineral 
acids.

3.5 Water is an effective fire-extinguishing agent.

4. Treatment

If liquid ammonia is spilled upon the clothing all 
clothing should be removed immediately and the body 
thoroughly drenched with water. If the eye is injured 
by ammonia it should be washed immediately and copiously 
with water and this may be followed by the introduction 
of a saturated solution or boric acid. If pain is severe 
use local anesthetic such as 0,5 % solutions of ponto- 
caine hydrochloride. Thereafter the application of 
olive oil or some similar oil is desirable. Continous 
warm boric compresses to the eyes may be of value. The 
usual treatment of corneal ulcers should be instituted 
and an ophthalmologist should be called at once. Respi­
ratory and circulatory measures should be taken if the 
concentration of fumes has been severe and the respiration 
affected. Inhalations of from 5 to 7% carbon dioxide in 
oxygen should be given and if pulmonary edema ensues the 
use of oxygen by means of a tent or intranasal apparatus 
is advised.

./4
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5. Precautions

5.1 Ammonia vapours are lighter than air (density «0,6
refering to air) therefore they escape overhead. Good 
aeration overhead has to be cared for because of this.
At sudden ammonia escapes for instance at breakages of 
turbines, fittings or containers leave rooms as quick 
as possible, protect mouth and nose by holding moistened 
rags in front of them. Even a dry handkerchief or the 
sleef of a jacket will do at an emergency at fire.

5.2 Leakages can be found by searching with a wooden or 
glass stick which was dipped into HCl solution of about 
15 % (be careful, corrosive!) or with moistened red 
litmus paper, at a presence of ammonia white mists 
occure resp. the litmus paper changes to b^ae.

5.3 Absolute necessary jobs in ammonia poisoned rooms (for 
instance handling of valves, turing out of machines, 
saving of hurt people) only using suitable precautions, 
for instance:
fresh-air, compressed air or oxygen breathing appara­
tuses and use of an impervious special suit for the 
protection of the body.

5.4 At the use of the oxygen breathing apparatus the filter 
K, identification colour green, is to be used. At the 
storage in rooms with normal humidity, temperature and 
atmosphere the filter is durable for 3 years in an un­
used condition when closed by the manufacturers. After 
expiration of the time of storage also unused filters 
are not allowed to be used any more.

. / 5



5.5 At the work stronger ammoniacal water (ammonia solution) 
well-fitting safety-glasses have to be used so that 
nothing can sprinkle into the eyes.

6. Literature

A New Dictionary of Chemistry

ed. by Stephen Miall, LL.D.B.Sc. Longmans,
Grenn and Co., London

Rdmpps Chemie Lexikon

Franckh'sche Verlagshandlung Stuttgart Bd. 1 

Ollmanns Enzyklopadie der techn. Chemie 

Verlag Chemie, Weinheim, Bergstr. Bd. 7 

Handbook of Dangerous Materials 

by N. Irving Sax
assisted by M. J. O'Merin and W. W. Schultz 
Verlag: Reinhold Publishing Corporation

330 West Forty-Second St., New York 18, U.S.A.

Merkblatt liber den nmgang mit Ammoniak

Berufsgenossenschaft der Chemischen Industrie 
Verlag Chemie, Weinheim, BergstraBe
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Recycling

i

Increasing density of population the formation of over­
crowded regions, growing industries with expanding pro­
ductions and finally welfare of each people lead to an 
enormous burden on environment. The disposal of growing 
wastes of industry, traffic and homes had become a world­
wide problem which concerns each of us.

Wastes coming from industry, business and house-holds are 
distinguished belonging to their use in cooling waters, 
process waters or faecal waters. All these waters burden 
in various manners the waters in which they are drained 
off, there are rivers, the lakes, the seas and so on. In 
this way the natural force of self purification is not 
sufficient as it is shown by many examples.

Hence, industries and public administration spend a lot 
of money for purifying waste waters. So the industry of 
Austria spent 9 billion Austrian Shillings on purifying 
water in the years 1970 to 1980. That is 41 percent of 
the whole environmental expenses. To keep the quality of 
water in good condition or to improve the quality of it, 
many projects of canalisation, purification plants and 
control systems are realised. Chemie Linz now spends 
300 million Shillings on environmental purposes.
108 million Shillings are related to purifying water.

■ I 2-
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Cooling water

The water supply of the industrial plants of Chemie Linz 
in Linz and Enns is resulting totally from Danube water 
and not from underground water'.

In this connection we have to emphasize that most waters 
in our plants are cooling waters. I think there are 
about 95 % cooling waters. This predominating part of our 
water input is given back to the river as clean water 
which is a little warmed up by the coolers of our plants. 
But the warming up of our cooling water is insignificant 
because waste heat is used with priority in our plant. The 
warming up of the Danube by our cooling water is only 
0,05 to 0,1°C. The warming up depends on the water bearing 
of the Danube which is various in certain limits. The 
legal limit in Austria for warming up the Danube is 3°C.

Anorganic process waters

Only a small part of our industrial water given back to 
the Danube is polluted. Where it is possible all polluted 
waters are purified and neutralized at the origin of their 
formation. In our plant there are more than 100 separators 
and neutralisation units.

From the view of energy where it is possible process- and 
washing waters are recycled. In doing so two profits are 
obtained; first, far ranging purification of waste waters 
and secondly, the production of valuable raw materials.

•/i



In this field Chemie Linz developed some internationally 
well-known recycling processes, for example the production 
of A1F3 from fluoride containing waste waters of the phos­
phate fertilizer production. The A1F3 is a desired raw 
material for aluminium electrolysis. The know how of this 
process was given to many foreign countries and now there 
are such plants in DDR, Romania, Japan, Sweden and Jugos­
lavia .

It is known that organic substances from industry and house­
holds are discharged into rivers and lakes. In these waters 
the organic substances are eaten by bacteria, existing in 
the water. By this process C02 and H20 are formed. This 
reaction is a basic reaction for natural self purification 
process in our waters. This reaction can only run in the 
presence of a sufficient amount of oxygen. In absence of 
oxygen the micro-organism cannot exist. Accordingly 
purification of waste waters is increasing in cases of 
decreasing of oxygen. Such reactions caused by micro-organism 
are used to purify waste waters by biological purification 
plants. These purification plants are installed before the 
waste water is running down to the rivers and lakes, so 
that only purified water is coming into the rivers and lakes. 
In the purification plant an additional effect is obtained 
by bringing in much more oxygen by means of mechanical treat­
ment. Besides with this mechanical treatment of waste waters 
the arising sludge in the biological step is recycled. In 
this way a purification of waste water is guaranteed and 
only clean water is drained into the rivers and lakes.

Faecal waters and Industrial organic 
process-waste waters



Regional purification plant Linz

In comparison with many other rivers in densely populated 
regions the water quality of the Danube is not bad. In 
Austria we have water quality standards. The Danube in 
Upper Austria is of the class II and III of a basis of 
a valuation of four classes. By damming up the Danube in 
1979 for erecting a water power station near Linz now 
better water quality standards are required. Household 
wastes together with industrial wastes should be purified 
in the regional purification plant in Linz. This plant 
can purify all waste waters of the region of Linz inclu­
ding industries. So the waste waters of the Chemie Linz, 
the VOEST-Alpine (steel works) and of the Ennser sugar 
industries are purified in this biological purification 
plant too.

Outside of waters resulting from house-hold and business 
organic waste waters are coming from industry. In our 
plants also organic waste waters are existing. But now 
we are making great efforts in minimizing waste waters. 
Generally, people believe that only poisons are dangerous 
in waste waters. Admitting, poisons are very dangerous to 
natural self purification processes but even all organic 
substances like unpoisonous solvents, articles of food and 
detergents reduce the oxygen contained in the rivers and 
lakes.

This information should make you understand that pouring 
out of liquids in drain pipes in laboratories is surely 
net the right way of waste disposal.
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In principle all wastes should be separated from water. 
Furtheron all mother liquors should be recycled and solvents 
should be recovered, because, as you know the purification 
of waste waters in mixed and diluted state is much more 
expensive and technically more difficult. Clean water is 
nowadays too valuable to be used as means of transportation 
for waste disposal.

Activities in our works situated 
in Enns (near Linz)

In our new plants, situated in Enns, acrylonitrile is pro­
duced. Most of the waste water is incinerated. Only a small 
part of waste water whose burning is not economical has to 
be purified by a biological treatment.
To realize these processes it is necessary to combine re­
cycling steps and enrichment stages by adequate energy con­
sumption. In the past diluting of waste waters by cooling 
waters was desired in order to reach lower concentrations 
of emission in the waters. Such a dilution of waste waters 
is disturbing if a biological treatment of waste water is 
intended. In our plant in Enns a special sewage system is 
erected to separate cooling waters from biological treat­
ment plants.

Recycling methods

In various points of my essay you heard of recyclings or 
recycling methods. As a matter of this principle raw 
materials are recovered from wastes and can be used to 
further reactions. Nowadays recycling is of great im­
portance in waste economy.



In chemical industries the recycle methods have been 
applied long before environment protection was born. The 
reason for such application was to improve yields of chemi­
cal reactions. An example is the synthesis of ammonia by 
reacting nitrogen and hydrogen. Once passing of the reac­
tants leads to yields of 30 %. By means of recycling yields 
can be increased up to 98 %.

Another example is our gypsum sulphuric acid process. By 
production of high quality phosphate fertilizers a great 
quantity of sulphuric acid is used to separate an unde­
sired surplus of calcium from raw phosphate. By this 
reaction CaS04 is formed, the so-called gypsum. This 
waste material is utilized to a simultaneous production of 
Portlandcement and of high quality sulphuric acid. Sulphuric 
acid is recycled to fertilizer production. This recycling of 
gypsum prevents the formation of giant waste gypsum heaps.
On the other hand more than 100 000 tons per year of calcium 
sulphate can be saved from natural sources.

A further example from Chemie Linz is the recycling of 
lubricating oils and the work-off of fibre wastes and 
polyethylene wastes.

These recyclings by Chemie Linz are the reason that not more 
than 1 % wastes are produced in comparison to the total 
production of chemicals. 1 % waste is a very low value in 
comparison to 10 % in the great chemical plants of Western 
Germany's industry or other industrial spheres.
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Removal of wastes

Removal of wastes is a great problem. Not all wastes can 
be carried to refuse pits. In Austria there are only a few 
possibilities for removal of difficult wastes. Therefore 
it is necessary to remove these wastes in foreign countries 
where they are burned in special furnaces. In our plants 
an organisation for wastes has been installed, it is the 
organisation-plan for wastes. This organisation-plan 
fixes each waste from production process and determines 
its removal or its recycling. If the way of removal is 
gone there exists a waste book which determines what has 
to be done with the wastes. In this manner all wastes are 
registered and their further way is determined.

It is not possible in my time to spesk about all this en­
vironmental problems. It is the aim of my report to show 
that chemical industries are able to solve their problems 
of environment within a sociable limit. New technologies 
make it possible to realize more extensive laws for the 
protection of environment. The proceeded development lets 
us see the future with optimism. This optimism seems to 
be very necessary, thinking of the great problems of the 
future, first the growth of the world population and secu­
ring of sufficient food for people and secondly to make 
a natural environment possible in the future.
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P R O T E C T I V E  A P P L I A N C E ;  your RIGHT, your DUTY

Dear collaborator, preservation of your health and fitness is 
necessary for your being well. So you really have to expect that 
everything will be done for your being safe on your assigned 
«forking place and your healthy returning home.

Naturally our company, too, is interested in a permanent produc­
tion and working course. So protective appliance for Chemie Linz 
AG is a concern exceeding the frame of legal provision. The spe­
cial weight apportioned to safety in working derives from the 
multiple and potentially high dangers in the chemical industry.

Put it is your turn, too, to work exactly and responsibly. At 
least your and your collègues' safety depends on your behaviour.

So you have to observe all orders, instructions and directions 
concerning protective appliance. Consider them the result of 
painful experience which you and others should be saved from.

The legal provisions are ruled by the law for the protection of 
employees of 1973. This law does not only engage the employers, 
but the employees, too, (§ 19) to take care of the interests of 
protective appliance.

Shortly, the items of § 19 are:
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Each employee has to follow the ordered precautions, to act 
conscious for safety and to follow the instructions in this 
concern.

All protective facilities, arrangements and devices have to 
be used and carefully handled, and all legal provisions (e.g. 
"no smoking”) are to be observed.

Prior to use the employees have to prove the proper shape of 
facilities, devices, machines and protective equipment. In the 
case you find any defect inform the competent master as well 
as of accidents on the way to and off work.

The employer has to be informed of each accident in working.

The employee must not be affected by alcohol, medicine and so 
on.

For helpers you are responsible persuant to § 108 of the de­
cree for thj protection of workers to inform them of dangers 
and necessary precautions and to watch their adequate manner 
of acting.

The confidental person for safety will advise you of all ques­
tions concerning protective appliance.

For each area of the plant and for the different departments 
confidental persons for safety have been nominated. Their names 
are locally indicated. Inform them of any source of an acci­
dent. Thus you can help avoiding accidents.

Observe the prohibition to alcohol

Responsibility, reactivity and attentiveness are remarkable de­
creased by only little amounts of alcoholic drinks. Consequently
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the safety in working is decreased and there is a danger for 
life and health of the employees.

In view of this fact drinking of alcoholics within the plant 
is forbidden on principle (beer and "Most” included) as well 
as taking alcoholic drinks into the plant or from the canteen 
to the several areas.

Breaking of this prohibition will be followed by disciplinary 
actions and in the case of repeated or serious objection by 
dismissal from service. The direct master will be made respon­
sible, too, in the case such non-observance of the prohibition 
will cause accidents or material damage.
The organs of the guard and inspectoral staff are bound to 
expel every person from the area of the plant showing signs of 
being alcoholized.

During lunch and dinner-time the consumption of little amounts 
of alcoholic drinks in the canteen-rooms is allowed until re­
called, so far it does not result in negative effects.

Always pay attention to the orders: "No smoking, no firing” 
within the plant.

Concerning personnel safety and maintenance of the job of each 
employee as well as on account of the legal provisions there 
is a general prohibition to smoking for the whole area of the 
plant.

The prohibition to smoking is obviously concluding any mani­
pulation concluding matches, lighters or other sources for 
blaze, fire and sparks, respectively.

He, who acts contrary to this prohibition to smoking, does not 
only injure his and his collègues'safety but, too, break legal 
provisions. The enterprise is bound to punish such transgressions.
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In case of serious transgression the contract of employment 
may be set aside without prior reprimand.

Excepted from the prohibition to smoking is only the following: 
Those buildings having a board with the inscription:"In diesem 
Bau is das Rauchen gestattet:" (It is allowed to smoke in this 
building)
Special rooms of other buildings having a board with the in- 
scription:"In diesem Raum 1st das Rauchen gestattet." (Smoking 
is allowed in this room).
All offices and social rooms so far there is no expressed pro­
hibition to smoking.
The free space of the area between the buildings of NO 1,3 and 
4 as well as the parking place of the store-house NO 55/56 (for 
cash- and carry-customers and trade-trucks) delimited by the 
notice-board: Grenze der Rauch-Erlaubnis (Limit to smoking).

For particular building and installation sites a limited 
allowance for smoking may be agreed between the safety engineer 
and the local advisor on security questions with the reservation 
as to official consent. Such zones and rooms must be marked 
clearly.

Naturally these orders on prohibition to smoking are binding 
for workers of foreign firms and for visitors, too. In placing 
an order the own employees expressively have to be informed.

Visited persons within the plant have to take care for the 
non-smoking of their visitors.

Welding, soldering and burning and carrying out of sparking 
processes is forbidden without prior allowance in writing.
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Always use the appropriate protective equipment.

Naturally our company has taken care for the personal protection 
and suitable protective equipment of our employees while working. 
The "precautions” NO 11 is ruling all questions concerning pro­
tective equipment and protective clothing. An annex to this pre­
cautions gives a summary of the suitable protective means for 
each specific work.

Take special care to protect your eyes.

Only one drop of a corroding liquid, one spark from welding or 
grinding, one chip or split as well as damaging rays may cause 
a lasting damage of your eyes.

Where such dangers come into being the usage of goggles or a 
face shielding is absolutely necessary. Better you put up with the 
discomfort of wearing goggles than to be blind for the rest of 
your life.

Unfortunately greenhorns are often empted to renounce given pro­
tective equipment as this is more comfortable, and as they often 
cannot estimate the full extent of a danger. But it is really to 
the interest of your safety to use the necessary protective 
means.

So you are bound to wear goggles for the following labors:

Handling of acids and alkaline solutions, specially their trans­
port and decanting from or into bottles, carboys and tank waggons. 
Laboratory works.

Handling, as described above, of other corrosive, toxic or other 
not exactly known substances. Laboratory works.
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Production work and maintenance of apparat and other equipments 
containing the above mentioned substances.

Handling of lines containing acids, alkaline solutions or other 
corrosive, unknown or hot substances.

Disassembling of pumps or similar devices containing acids, a.s.o.

Handling of apparata and containers, where a leakage under pressure 
could come into being of any of the above mentioned substances.

Handling of substances corrosive to the eyes.

Grinding of metal including drill-grinding and fine-polishing.

Blowing off metal chips; striking off scale formations from 
welding.

Chipping and calking on metal and concrete.

Autogenous welding.

In carrying out electric weldings the helper, too, has to pro­
tect his eyes by wearing goggles.

Protection of the eyes, too, is necessary when shaving iron and 
cutting brittle material.

Furthermore we urgently advise our employees on wearing goggles 
permanently, whenever they are in a chemical plant or a labora­
tory, even when there are only closed equipments. This specially 
holds true for pipings and apparata under pressure. Sealing of 
flanges, valves and stuffing boxes, respectively, could suddenly
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leak, and thus acid or alkaline solution could sprit out (liquid 
ammonia and ammonium hydroxide being most dangerous). Storage 
flasks or sight glasses may brake, acid could drop through an 
unnoticed hole, other sources of danger could come Into action. 
Only consequently wearing goggles can reliably avoid damage of 
the eyes In a chemical plant.

At long wear the usage of so called spectacle pencils or drops 
will avoid hazing of the glasses.

There are safety glasses to be fastened to correction spectacles 
to protect them against mechanical damage. Contemporaneously the 
eyes are protected against lateral entering of corrosive sub­
stances or sparks between the frame of the glass and the face.

Little repair work on spectacles will be done by our measuring 
department. Order for repair has to be given by the competent 
chief. Spectacles made from plastic may be fitted to the face 
by thermal bending. Bending is reasonably done under hot water, 
followed by cooling under cold water.

Helmets

Helmetes should be worn:
for building sites and mounting places,
in areas specially indicated for,
for certain labors, where especially ordered.

Furthermore helmets should be worn:
for all maintenance work and anywhere else, where you are ex­
posed to pushing, where objects could fall down and where any 
danger else is indicated.
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For protective clothing and other protective means take into 
attention :

When you have to work with bitting agents use a rubber dress 
and rubber gloves suitably available for each special need, 
as well as a heat protecting dress against hot substances. Our 
company's annual disposal for the different kinds of protec­
ting dresses, including protecting shoes and gloves, is more 
than one mill. Austrian Shillings. These expenses demand your 
regualr and careful use of the available protecting devices 
against burning and biting.

Workers in combustible working areas should wear flame re­
tardant dresses (marked by small red ribbons). As they are 
impregnated do not boil them at washing.

Your skin, too, should be protected again*»., acids, alkalic 
liquids, enamels, dyes, tar, solvents and other chemicals.
For your hands and parts of your body use the available skin 
protecting creams. To protect your skin against acids and al­
kalic liquids use the greasy cream and against the other sub­
stances the cream not oily. Take attention of the different 
fields of application the two creams are provided for, to ob­
tain the protection intended.

Hearing protection

The measures for hearing protection are exactly regulated for 
the several plants. Directions for the suitable and protective 
means (i.e. protective cotton, air-filled antiphone, protec­
tive cotton plug, or capsule hearing protection, resp.) should 
be exactly followed to.
Never forget this important protection of your hearing or you
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will damage it in the course of time. These hearing protections 
will help you, too, to better understand each other as mainly 
damaging frequences are blocked off.

Safety belts

will protect you against falling down from high situated wor­
king places, but only in the case you will take good care for 
them. After usage do not leave them lying about in moist corners, 
but store them dry and exposed to the air. Prior to each usage 
control the belt, the snap-hook, the loop and the rope.

Take special care of your respirators

In some departments of our plants toxic gas, steam or dust 
could appear. Exposed personal will get suitable respirating 
devices from the fire fighting department. They have to be 
stored well protected against dust and moisture or, if neces­
sary should be placed at the working place. Good fitting and 
sealing to the face should be controlled continuously. Always 
keep clean the respirating device and the box in the side­
board, where it is stored to warrant its perfect function, thus, 
last not least, saving your life. In the boxes for gas masks 
nothing else must be stored. Filter masks will only give limited 
protection, that means they are only suitable for less gas 
concentration, so for stay in higher gas concentration or in 
air containing nitrogen or nitrous oxid, etc, a heavy gas pro­
tecting device will be necessary. Regarding the protection 
against dust it should be noticed that only a gas mask with 
fine dust filter will protect you effectively. Rubber respira­
tors or paper will not protect you against the especially in­
jurious fine dust.
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You will get an extra pay for impeded work only when using 
the necessary safety devices.

Special impediment caused by usage of necessary safety devices 
will be compensated by extra payment. This will only be payed 
those personnel actually using the necessary safety devices. 
From the standpoint of safety a payment for injurious environ­
mental influences, whereby possible damaging of worker's health 

^  is put up with must be declined.

Last not least everybody must be interested himself to main­
tain his health and strength and to use the offered safety de­
vices in conscious self-responsibility.

For plants and workshops give attention to the following

A chemical plant is not more dangerous than any other plant but 
more complex. So dangers arising aren't simply to be seen. If 
you are a greenhorn take this into consideration. Accept the 
experience of your chief and your collaborators. Ask them all 
questions you may have.

If you have anything to do in another department you have to 
report yourself for service to the competent master as being 
a stranger you could not make out dangers within unknown sur­
roundings. Having got allowance and knowledge of possible dan­
gers you may begin your work.

Working on electric equipments and facilities is reserved for 
electricians.

If you are responsible for the work of other people take care 
for exact observance of the precautions.
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Lubrication, repair and cleaning of machines and conveyer 
belts is to be done at standstill.

Do not handle machines, devices and apparatus, resp., which 
you are not responsible for and which you do not know.

Do not put machine into operation prior to having mounted all 
requisite protective devices.

Never use compressed air hoses to cleam or dust off your work 
drees. Pressed air will carry along scaling pieces from the 
fixed piping, as they sometimes already did, thus causing in­
jury of the eyes. Dusting off work dresses may be done danger- 
lessly by means of blowing devices provided for.

It is not allowed to undress at your working place.

Keep your tool in good order. Remove edges from chisels and 
beads, to avoid injuries by splittering off pieces. Do not use 
worne out wrenches as you would be endangered by slipping, speci­
ally on high-lying working places. Use every tool only for the 
purpose it was designed for.

Do not enter tanks and apparatus without having got the yellow 
permit showing the specific precautions. These precautions are 
absolutely to be followed. Welding within the plant, too, must 
only be performed after receipt of this above mentioned permit.

Filled oxygen cylinders and gas cylinders, resp., must not be 
exposed neither to sun nor to biting frost or any other thermal 
source. For transport use the trucks provided.

When a piping is clogged do not clear it before having informed 
your master and having received exact order.
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Leaving tools lying about on places where they may be stripped 
off by a careless movement or even by vibration is the worse 
lack of consideration against your collegues who all want to 
finish their work unhurted as you want to.

Only wear tight dresses on your working place, remove your fin­
ger rings as they might cause an accident (catching hooks, etc.) 
and turn up the arms of your blouse only inwards.

On account of their unknowledge in processes, devices and sub­
stances greenshorns especially are often unfortunately hurted 
when they are playing or banting each other.

Damaged or sliding ladders often cause accidents which could be 
avoided. Do not allow usage of ladders with worn-out, missing 
or nailed-on steps or repaired spars. Take care for good positi­
oning of the ladders. If necessary it must be either held by a 
man or be tied. If you have to work in a dangerous position fix 
yourself by means of a rope or a belt.

Never enter a scaffold or a working platform prior to its having 
been decontrolled by the master-carpenter.

You are endangered by poison in lead soldering, in minimum 
brushing, in burning painted constructions, in handling benzene 
and solvents and sometimes additionally in handling other toxic 
substances.

You will be supplied in time with precautions against dangers. 
The fact is pointed upon that poisioning is mainly caused by 
neglecting the relevant precautions. Keep yourself clean do not 
neither eat nor smoke with poison contaminated hands, change 
your working dress before having a meal, have your daily bath, 
keep your nails clean, and use the gas mask and the respirator,
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respectively where they are ordered then you need not fear 
poisioning.

Cleanliness and accuracy are essential facts for safety.

A piece of wire carelessly thrown away has sometimes caused a 
shunting-man to stumble and to fall onto the metals. We need 
not explain what may happen in the following.

Year by year collegues of ours are hurted by nails sticking out 
from boards. Objects carelessly thrown away in traffic areas, 
workshops and plants cause accidents which may be avoided.
Naturally you will not throw away nails or wire loops, but you 
have to do more: put them aside whereever you will find occasions 
for accidents. Your good example will be followed.

Do not squawk if you recognize an unfixed ladder, a mounting 
hole without railing, a damaged canal cover, missing covers or 
even an open drain shaft. Better you clear away this by your­
self or you make a report to the competent person for safety or 
to your master.

Summary: SAFETY within a plant is a performance which you may 
essentially influence by your ACCURACY and CLEANLINESS.

The traffic within the work requires your discipline and attention!

The traffic laws are guilty for the traffic within the works, too. 
Speed limitation to 15 km/h is caused by necessary performance 
of works in street areas and by the traffic of internal vehicles. 
These laws do not authorize to go in the midst of the street. 
Ambulance, fire-brigades, etc. are not bound by this restriction. 
Take special care in level crossing. There is no legal obligation 
for safeguarding by shunting-men. In the case a level crossing
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is blocked by standing wagons it is forbidden to climb over.
It is not allowed to enter the permanent way.

Prior to the following labors a permit of the shunting depart­
ment must be obtained: Working on rails, loading and unloading, 
blocking of the free passage, repairing wagons, and filling as 
well as draining of rail tank cars. A "Stop-board" has to be 
placed on every side of the rails.

Do not walk on rails; it would be dangerous for you and other 
persons.

Uncoupled wagons must be secured against rolling off by an 
arresting device.

Taking part in driving on shunting wagons and every kind of 
vehicle is forbidden. This is only allowed for transfer cars 
in the case they have a second seat and the load will not 
imperil the second roan.

Fire protection measures make your working place safe.

Extinguishing devices, hand fire extinguishers and hydrants 
must neither be removed nor abusively be used. Keep clear all 
ways for escape, traffic areas and exits.

Before you leave your working place dispose of all combustible 
reminders, close the valves of gas cylinders and gas pipings 
and switch off the electric apparatus.

Storage of combustible substances and liquids must be done at 
designed for and marked places.

Do not exceed the amounts of combustible liquids allowed for 
storage.
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The amount of combustible substances and liquids in production 
rooms must not exceed the daily need.

It is forbidden to pour solvents into sink basins and drains.

How to act in the case of fire.

In the case of fire call out the fire department by telephone 
number 122 or a fire alarm. Try to combat the fire with a hand 
fire extinguisher till the fire-brigade arrives.

The right way to act after an accident.

Even small wounds should be trated at once. Our ambulance 
station is competent for. Bad or undefinable wounds demand for 
Immediate call of tel.no. 122 for an ambulance.

Keep discipline in the case of gas or fire al rm

In the case of gas or fire alarm the local instructions must be 
followed. Do not use a lift. Stop working and leave the building 
quickly and quietly through the staircase provided for. Go to 
the indicated collecting place, so it will be easy to find out 
whether a person is missing. Take care for the exact installing 
of the fire brigade.

Conclusion
Protection against accidents and professional diseases can only 
be overcome by cooperation. The management gives the technical 
equipment and the organizational prerequisites which serve for 
your protection. Now it is your turn to justify the necessary 
expenditures by exact self-responsible compliance with the above 
mentioned protective instructions.
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