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1.1

Introduction

This Chapter addresses all users of machine unit KOSAIR 2004. It contains
information about the structure and configuration of the Operating Instruc-
tions, makes handling of the Operating Instructions easier for you and enables
quick access to the desired information.

Overview

In Section 1.2 Operating Instructions you will find information on the following
subjects:

B Section 1.2.1 Scope of validity

Section 1.2.2 Property rights

Section 1.2.3 Target persons and obligation to read
Section 1.2.4 Contents overview

Section 1.2.5 Access assistance

In Section 1.3 Organizational measures you will find information on the following
subjects:

B Section 1.3.1 Location of Operating Instructions
B Section 1.3.2 Manufacturer and contact addresses

In Section 1.4 Presentation conventions you will find information on the follo-
wing subjects:

&8 Section 1.4.1 Warnings and references for use
B Section 1.4.2 Text markings

1-1
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Machine unit data

Operator / User
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B Section 1.4.3 ltem numbers und cross-references

In Section 1.5 Further literature you will find references to literature extending
beyond these Operating Instructions.

Operating Instructions

The present Operating Instructions form part of the overall documentation for
machine unit KOSAIR 2004 by MAN TURBO AG Schweiz.

The Operating Instructions serve as an instruction for the intended use of the
machine unit and as reference material.

The Operating Instructions contain important information for

B operating the machine unit safely, properly, and economically,
B avoiding hazards,

B reducing repair costs and downtimes,

B increasing reliability and service life of the machine unit.

These Operating Instructions are aimed at making you, the user, familiar with
correct use and safe handling of the machine unit. To achieve this it is indispen-
sable that you read the complete Operating Instructions and in particular tho-
roughly study Chapter 2 Safety, and follow the instructions in the Operating
Instructions.

Note: On a priority basis observe the instructions for operation of the machine
unit given by MAN TURBO After Sales Service personnel.

Scope of validity

The information in these Operating Instructions only refers to machine unit
KOSAIR 2004 with the following identification:

Manufacturer MAN TURBO AG Schweiz
Project name and project number KOSAIR 2004

N.7100175
Year built 2005
Site location Kosice, Slovakia
Company US Steel
Address Kosice, Slovakia

Operating Instructions | Machine Unit | KOSAIR 2004
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Engineering
company

1.2.2

1.23

Introduction

[ VAN

Company Air Liquide (Messer AGS) GmbH
Address Fltingsweg 34
D-47805 Krefeld
Project name ASU Kosice
Project number K70101
TAG number V11001 & V16001
Property rights

MAN TURBO AG Schweiz reserve all property rights in these Operating Instruc-
tions. The Operating Instructions may only be used for the purpose approved
by MAN TURBO and must in particular not be disclosed or made available to
third parties.

The owner shall only be allowed to print out the Operating Instructions from a
CD-ROM for purposes of his own use; passing on to third parties shall be
expressly prohibited.

Any copies, including excerpts, require the prior consent of MAN TURBO.

Target persons and obligation to read

These Operating Instructions address all authorized users of machine unit
KOSAIR 2004. The Operator / User of the machine unit determines who will be
authorized as user.

Any user of the machine unit must read and follow the Operating Instructions.

The Operating Instructions differentiate between different user roles since the
demands placed on the users vary depending in each case on the activity per-
formed by them.

Note: You will find the definitions of the user roles with the requirements for the
corresponding roles in Chapter 2 Safety. You may assume one or more of these
user roles provided you meet the corresponding requirements.

Structure and execution of the Operating Instructions take the different user

roles into account. The contents are based on the necessary expertise required
for the respective user role.

1-8
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Contents overview

The Operating Instructions for Machine Unit are subdivided into four parts,
according to tasks and subjects:

The Basics part provides the basic knowledge which any user should have for
work on the machine unit.

8 Chapter 1 Introduction
@ Chapter 2 Safety
&8 Chapter 3 Design and function

The Normal Operation part contains information which will be required for ope-
ration of the machine unit under normal circumstances, i.e. during trouble-free
operation. Moreover, Normal Operation contains information for EMERGENCY
STOP of the machine unit.

B Chapter 4 Normal operation
The Special Operation part describes all work deviating from normal operation,

such as installation, commissioning, maintenance, troubleshooting, repair,
decommissioning, dismantling, and disposal.

B Chapter 5 Installation and commissioning
B Chapter 6 Service, maintenance and troubleshooting
B Chapter 7 Decommissioning, dismantling, and disposal

The Annex contains Technical Details of the machine unit, an overview of the
drawings and schematic diagrams which are part of the Operating Instructions,
and an overview of the Operating Instructions for Components.

B Chapter 8 Annex

Note: Technical data and drawings for individual components of the machine
unit will be found in the separate Operating Instructions for Components. For
an overview please refer to Section 8.5 Operating Instructions for Components.

The Glossary contains definitions of terms which are important for understan-
ding the Operating Instructions.

Access assistance

The Operating Instructions for Machine Unit provide access assistance which
enables quick access to the desired information.

The Table of Contents lists the first three levels of the chapter structure, e.g. 1,
1.1,1.1.1.

The Index enables the reader to find key words in the text.

The List of Figures provides a list of all illustrations.

Operating Instructions | Machine Unit | KOSAIR 2004
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List of Tables

List of Procedures

Marginal Notes

Hardcopy version

CD-ROM

Introduction

The List of Tables provides a list of all tables.

The List of Procedures provides a list of all procedures. If you are looking for a
concrete course of action consult the List of Procedures.

Within the individual Sections of the Operating Instructions you can use the
Marginal Notes in the page margins for orientation.

The hardcopy version of the Operating Instructions for Machine Unit KOSAIR

2004 supplied by MAN TURBO shall be understood as the original Operating
Instructions. This hardcopy version of the Operating Instructions is subdivided
into various folders: :

Figure 1-1 Structure of the hardcopy version of the Operating Instructions

1 Operating Instructions for Machine Unit
2 Drawings and schematic diagrams
3 Operating Instructions for Components

In addition to the hardcopy version, the Operator / User of the machine unit will
be handed over one or several electronic operating instructions on CD-ROM.
This CD-ROM contains a structured PDF file with navigation assistance and
automatic links to drawings and schematic diagrams and to the Operating
Instructions for Components.

By printing out the electronic files, the Operator / User of the machine unit may
generate any number of hardcopies of the Operating Instructions.

1-5
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Manufacturer
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Note: Depending on the selected folder width, the number of folders on the CD-
ROM may vary compared to the hardcopy version (original) of the Operating In-
structions included in the supply.

Organizational measures

Please contact the MAN TURBO After Sales Service directly if problems or situ-
ations arise on the machine unit which cannot be clarified by reference to the
Operating Instructions or if there are any doubts about the handiing of the Ope-
rating Instructions.

Location of Operating Instructions

The Operating Instructions can only be of assistance to you if you have them
readily available at all times. Retain a copy of the Operating Instructions perma-
nently at the place of use of the machine unit.

Manufacturer and contact addresses

MAN TURBO AG Schweiz

Table 1-1 Headquarters of MAN TURBO Group

Country Address

Germany MAN TURBO AG
Steinbrinkstrasse 1
46145 Oberhausen
GERMANY

Phone: ++49 / (0)2 08 / 6 92 - 01
Fax: ++49 / (0)2 08 / 66 90 21

MAN TURBO AG

Egelisstrasse 21

13507 Berlin

GERMANY

Phone: ++49 / (0) 30/ 43 01 03
Fax: ++49/(0) 30 / 43 01 28 41

Operating Instructions | Machine Unit | KOSAIR 2004
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Country Address

Switzerland MAN TURBO AG Schweiz
Hardstrasse 319
8005 Zurich
SWITZERLAND

Phone: ++41 /44 /278 -22 11
Fax: ++41 /44 /278 - 3045

ftaly MAN TURBO S.ri. De Pretto
Via Daniele Manin 16/18

36015 Schio (Vi)

ITALY

Phone: ++39 /04 45 /69 15 11
Fax: ++39/04 45 /5111 38

MAN TURBO on the  For all pertinent data about products and services of MAN TURBO AG Schweiz

Intemnet

1.3.2.1

After Sales Service
agencies

Introduction

also visit our web site:

http://wwyw. manturbo.com

After Sales Service

Our After Sales Service is your competent contact for all questions within the
scope of customer service after the machine unit supplied by us has been han-
ded over. If necessary, you will be given advice on the following questions:

Troubleshooting during operation of the machine unit,
Procurement and stock-keeping of spare parts,
Inspections,

Repair work.

Moreover, our After Sales Service also carry out examinations regarding modi-
fication possibilities and carry out the modification of machine units.

The worldwide After Sales Service network of MAN TURBO coordinated from
our headquarters in Oberhausen, Berlin, Zurich, and Schio, is readily available
to you for advice and assistance 24 hours a day every day of the year. The
members of staff in our international marketing and sales agencies are compe-
tent contact partners for all technical questions and aspects of after sales ser-
vice.

1-7




@ Agencies

4 Service Shops

MAN TURBO Inc. USA
2801 Wilcrest Drive
Housten/Texas 77042
usa

+01 713 268 8010
T+01 713 780 2848
hilipp jutzi @menturbo-us.com

MAN TURBO Inc. USA
2901 Wilcrest Drive
Houston/Texas 77042
UsA

1401 713 268 8010

1 +01 713 780 2848
philipp jutzi@manturbo-us.com
MAN TURBO do Brasil Ltda,

Addrass as belowy (Turbomaca)
:#55 21 88091847 mobile

453 21 2544 2726 £ 2632 1120

145521 2544 2726
martin kimze@manturbo.combr
Turbomeca do Brasil
Av. Rio Branco, n2 311/82 andar
Salas 902 - 906
Centro RJ 20040
Rio de Janevo; Brasit

#5521 2532 1120

145521 2282 7010
rerau@hispanosuiza.com.br

Masz-ZAP Sp, z.0.0.
Al. Tysiaclecia Panistwa
Polskiego 13

24-110 Pulawy

Poland

: +48 81 887 5502
: +48 81887 5380

Zuha\a h
R Ty
" o

Damaskirs.
Amman2:

ai”

2
Taipai
: 2 Caracas . wKusia Lumpur.
i ®SantaFa g Bogota i

" Sw
Singapore,

MAN TURBO Argentina S.A.

MAN TURBO Pvt Ltd
Plot 220

GIDC, Ranok - 391 350
Baroda

India

++91 265 3654 711 mobite

1491 265 2240 953, 952, 878

: +91 265 2240 960, 169
shaiandra spragmanurbonda com

1PS Australia Pty. Lid.
9%a South Creek Road
Dee Why West NSW 2089
Sydney
Ausfrafia
=61 299812000
1461 289814111
adm@manips.com.au

MAN TURBO South Africa Pty. PT MAN TURBO

Lugones 2030 Ltd. South East Asta
RA-1430 Buenos Aires 34 North Reaf Road, Geoha Femostaal, L{.2
Argentina Elandsfortein 1405 e

9 Privato Bag X19 J. Mampang Prapatan Raya 97

South Africa Jakarta 12790
:+54 11 5400 8602 mobile s ;
54 11 4521 7702 : 427 14 8420 700 Ext. 701 indonesia

142711 8420 0742

4521 2823
: 454 114521 2750
jorge burckas@manfurbo.com.ar

#62 21798 2162
1462 21797 3370

24-hour hotline

1-8

ayu.nurlantio@manturbo,co.id

Figure 1-2 International agencies

Note: For our current After Sales Service network see hittp:/Awww . mantur-
bo.com.

Our After Sales Service is available to you 24 hours a day at the following phone,
fax and mobile phone numbers:

Oberhausen/ 4149 | Oberhausen/ +449
. Wichael Sisamund ang Hens
_ (oposssaRd

(02086922008

 Martin Dieudonné
. (0)2085w 9594
. (o0sew s
. yat 1250 2101

: (0)25081692';2755
{0)208592 2098
D5t (70 7388

. Manfred Manik
. (Dooseor o3
(0)208602 2096
(0)151 1250

Lothar Schvaalbe

- (0086020593
(0208692096 |
()51 12502418 |

N Fran‘k Haselmgyér .
(©2088022150
. (0)208.692 298
{0)151 1250 2381

Hrich Lehmann
(02086022461

{0)208692 9107
1713510012

 opmue
e
(0792195584

O0aniors -
{03151 12502085

. , . :J;xr(’.,‘absﬁlla"_

. opsasmase k )i 2783085
- (ojscozzosy
(0)1611250 2385

- Siefan Giinther
{0}2086922704
(012086929107
{04151 12502330

oy a3t
onemam
(079346 580

Figure 1-3 24-hour hotline
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Information in case
of enquiries

1.4

1.4.1

Introdluction

é

Note: For current phone numbers of our After Sales Service see
http:/Awww. manturbo.con.

In case of enquiries to our After Sales Service, please always provide the follo-
wing data:

@ Machine number

Project code word

Project number

Designation of the relevant parts with Tag number or ID number in accor-
dance with the drawings and spare parts lists

If it is necessary to call in our specialists to carry out work or consulting on site,

please state an order number in writing or, in urgent cases, by telephone and

then submit a written order later.

Presentation conventions

In the Operating Instructions signal words placed in the column for marginal
notes serve to identify text passages of special importance. These presentation
conventions are described in the Section below.

Warnings and references for use

Please observe the meaning of the following warnings and references for use:

A Notice indicates information that relates directly or indirectly to the
safety of personnel or the protection of property.

¢ Observe these Notices to ensure safe and economical operati-
on of the machine unit.

" caution

A warning of this hazard classification indicates a potentially hazar-
dous situation which, if not avoided, may result in damage to proper-
ty.

¢ Follow the instructions in this warning to avoid physical dama-
ge to the machine unit.

1-9
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Highlighting

Quotes

Links

Hyperlinks

Instructions 1, 1.1,

~ _ACAUTION

A warning of this hazard classification indicates a poten-
tially hazardous situation which, if not avoided, may result
in minor or moderate injury.

¢ Follow the instructions in this warning to avoid per-
sonal injury.

; A warning of this hazard classification indicates a poten-
tially hazardous situation which, if not avoided, could re-
sult in death or serious personal injury.

e Follow the instructions in this warning to avoid pos-
sible danger to life or serious personal injury.

A warning of this hazard classification indicates an imma-
nently hazardous situation which, if not avoided, will ines-
capably result in death or serious injury.

* Follow the instructions in this warning to avoid ines-
capable danger to life or serious personal injury.

Text markings

Terms or text passages which are important but do not have any influence on
safety are written in bold letters.

Quoted terms, names or titles are written in italics.

Links to documents such as e.g. drawings, schematic diagrams or Operating
Instructions for Components are shown in red and underlined. Clicking text that
is marked in this way opens the relevant document.

Hyperlinks (links to pages of the Internet) are written in blue and underlined. Cli-
cking text that is marked in this way opens the corresponding Internet page in
your local Internet browser.

Unconditional instructions are marked numerically.

Operating Instructions | Machine Unit | KOSAIR 2004
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Instructions 1a, 1b,

Instructions marked
with an asterisk (%)

Procedures

1.4.3

ltem numbers

References to item
numbers

Cross-references to
text passages

Tag numbers

1.5

PMCS Documen-
tation

Quality Documen-
tation

Installation Manual

Introduction

Or instructions which may be followed alternatively are additionally marked
alphanumerically. One of the work steps stated in this manner shall always be
carried out.

Conditional instructions which shall be carried out under the specified conditi-
ons only are marked with an asterisk in addition to the numbering.

The beginning of a procedure is marked with the word procedure and the asso-
ciated number. A procedure is a sequence of actions that have to be perfor-
med.

item numbers und cross-references

Parts in Figures are numbered in clockwise sequence.

References in the text to item numbers are placed in brackets. They refer to the
associated Figure above the text section.

Cross-references to Chapters, Sections, Figures, Tables, etc. are set in italics.
They contain the number of the respective Chapter, Section, Figure, Table, etc.

In addition to the designation, the components of the machine unit are identified
by the Tag No. or PPI No. (power plant identification system number).

Further literature

In addition to the present Operating Instructions, the scope of documentation
of machine unit KOSAIR 2004 includes

@ the PMCS Documentation,
B the Quality Documentation,
B and the Installation Manual.

In the separate PMCS Documentation you will find the engineering documents
for the electrical, instrumentation, and control systems of the machine unit.

The separate Quality Documentation is the collection of material certificates and
test records of the machine unit.

In the separate Installation Manual you will find extensive information concer-
ning the machine unit, on: ’

transport, storage, preservation
foundation preparation

erection and alignment

Safety, Health and Environment
site mobilization,

and cleaning of pipes.
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2.1

2.2

Safety

This Chapter addresses all users of machine unit KOSAIR 2004. It contains
information about the safety concept and the prerequisites for safe and eco-
nomical use of the machine unit.

Overview

In Section 2.2 Safety concept you will find information on the following subjects:

Section 2.2.1 Purpose of machine unit

Section 2.2.2 Operating modes

Section 2.2.3 User roles

Section 2.2.4 Hazard areas

Section 2.2.5 Spheres of responsibility

Section 2.2.6 General safety information

Section 2.3 Residual hazards

Section 2.3.1 Residual hazards to persons

Section 2.3.2 Residual hazards to physical assets and property

Safety concept

Machine unit KOSAIR 2004 has been designed and built by MAN TURBO
according to the state of the art and the generally accepted safety rules. In spite
of this, its use may cause danger to life and hazard of injury to users or third

2-1
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2.2.1.2

222

Normal operation

2-2

parties, or may adversely affect the machine unit and other capital goods or
assets.

The safety concept of MAN TURBO provides rules on the authorization for uti-
lization and the responsibility of the individual users of the machine unit. The
safety concept of the machine unit depends on the intended use of the machine
unit and the existing residual hazards. The present Operating Instructions are
an essential component part of the safety concept.

Conformity of the machine unit with the safety and health requirements of the
EC Machinery Directive and the requirements of the referencing directives is
confirmed by the EC conformity declaration or the declaration of the manufac-
turer. The declaration is included in the separate quality documentation.

Purpose of machine uhit

Machine unit KOSAIR 2004 has been exclusively designed and built for the use
as defined in Section 2.2.1. 1 Intended use. For any injury to persons or damage
to physical assets and property caused by improper use of the machine unit the
Operator / User of the machine unit shall be liable, not the manufacturer.

Intended use

Machine unit KOSAIR 2004 is exclusively intended for the compression of air
within the technical limits of application.

Improper use

Note: Improper use may cause design limits to be exceeded resulting in a risk
of severe damage. Damaged machine parts may cause fatal injury.

The following is considered as improper use:

B Any use of the machine unit other than described in Section 2.2.1.1 In-
tended use, without written approval by the manufacturer.
B Any operation outside the technical limits of application.

Operating modes

The operating modes of machine unit KOSAIR 2004 are as follows:

Normal operation is the trouble-free operation of the machine unit according to
the intended use.

Operating Instructions | Machine Unit | KOSAIR 2004




MAN TURBO | Operating Instructions for Machine Unit | 837022853 | en | 3/18 | 090616111201

Special operation

2.2.3

User

Engineering
company

Operator / User

Machine operator

Service technician

MAN TURBO After
Sales Service
technician

Safety

Special operation comprises all operating modes deviating from normal opera-
tion:

Installation
Commissioning
Maintenance
Troubleshooting
Repair
Decommissioning
Dismantling
Disposal

User roles

For ensuring safety, MAN TURBO specify certain requirements to the users of
machine unit KOSAIR 2004. Only persons who satisfy these requirements are
authorized to work with the machine unit.

All persons who work on the machine unit are designated by MAN TURBO as
users. Since the requirements to be met by these users vary considerably
depending on their activity, a distinction is made between the following user
roles:

The engineering company is the contractual partner of the manufacturer MAN
TURBO AG Schweiz. The engineering company designs the overall process
plant or parts of it and supplies them to the Operator / User. When purchasing
the machine unit, the engineering company may be legally bound by the manuf-
acturer to comply with certain obligations.

The Operator / User is the contractual partner of the engineering company.
When purchasing the machine unit, the Operator / User may be legally bound
by the engineering company to comply with certain obligations.

The machine operator is a person authorized by the Operator / User, who ope-
rates the machine unit in normal operation. The machine operator must have
professional training in the technical sector, e.g. as a mechanic, instrumentation
technician, electrician, fitter, and been instructed in normal operation of the
machine unit.

The service technician is a person authorized by the Operator / User who car-
ries out maintenance work and cleaning during special operation, and elimina-
tes malfunctions. The service technician is a skilled person with professional
training in the technical sector, e.g. as a mechanic, instrumentation technician,
electrician, fitter, and has been instructed in special operation of the machine
unit.

The MAN TURBO After Sales Service technician is an authorized skilled emplo-
yee of MAN TURBO AG Schweiz. The MAN TURBO After Sales Service tech-
nician carries out maintenance work and corrects malfunctions on the machine
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unit. The MAN TURBO After Sales Service technician reports to MAN TURBO
AG Schweiz.

Any person who has concerned himself in detail with the subject matter, who
has been trained accordingly, and who - based on his experience - is capable
of carrying out certain activities is regarded as a technical expert. This group of
persons includes individual, specially trained MAN TURBO employess.

An authorized inspector is a technical expert who has taken a relevant exami-
nation with a supervisory public institution. As a rule this person is a third party
employee, in Germany e.g. an employee of the TUV Technical Inspectorate.

Specially trained MAN TURBO After Sales Service technician with profound
knowledge of your machine unit. '

Hazard areas

The Operator / User must define and mark the hazard areas within the overall
process plant.

The hazard areas of machine unit KOSAIR 2004 are marked in the Overview of
Hazard Areas. This will be found in the separate folders Drawings and Sche-
matic Diagrams. For an overview of the drawings and schematic diagrams ple-
ase refer to Section 8.4 Drawings and schematic diagrams.

The safety signs on the machine unit have the following meaning:

Symbol Significance

Warning of high voltage

Warning against risk of slipping

Warning of pressure vessels

Operating Instructions | Machine Unit | KOSAIR 2004
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Mandatory signs

2.25

Operator / User

Safety

Symbol

Significance

Use eye protection

Wear a safety helmet

Wear hearing protection

Observe the Operating Instructions

Spheres of responsibility

After machine unit KOSAIR 2004 has been handed over, the Operator / User
shall be responsible for the following aspects of utilization of the machine unit:

Intended use of the machine unit

Planning, implementation, and checking of the safety measures (which
are required as defined for the intended use)

Compliance with the requirements specified by MAN TURBO to the users
Training, authorization, and checking of users of the machine unit
Assessment of concrete danger to users under the specific working con-
ditions on site

Carrying out a hazard analysis, taking into consideration

concrete danger to users on site

generally valid statutory regulations

national laws and regulations on accident prevention, occupational
safety, and environmental protection

regulations on the handling of hazardous substances

regulations on protective equipment for the protection of personnel
legal regulations on road traffic

Preparation of service instructions (internal instructions by the Operator /
User to the operating personnel), taking into consideration:

these Operating Instructions
the results of the hazard analysis

2-5
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B Compliance with all laws, stipulations, regulations, and guidelines appli-
cable on site

B Provision of equipment for the protection of personnel and checking the
application of this

The machine operator employed by the Operator / User is responsible for nor-
mal operation of machine unit KOSAIR 2004. The work to be carried out by the
machine operator is described in Chapter 4 Normal operation. Malfunctions
which occur during normal operation have to be reported by the machine ope-
rator to the service technicians. The machine operator is responsible for using
his personal protective equipment.

The service technician employed by the Operator / User is responsible for the
special operating modes of maintenance, cleaning, and troubleshooting of
machine unit KOSAIR 2004. The service technician is responsible for using his
personal protective equipment.

The engineering company is responsible for the correct interaction between
machine unit and overall process plant.

The assigned MAN TURBQO After Sales Service technician is responsible for the
special operating modes of maintenance, troubleshooting, inspection, and ser-
vice and maintenance. The MAN TURBO After Sales Service technician is
authorized to carry out work beyond the scope described in Chapter 6 Service,
maintenance and troubleshooting.

Based on his expert knowledge the technical expert carries out activities which
require special training.

The authorized inspector inspects the work carried out by the technical expert
and issues relevant certificates. He may, however, also carry out the technical
expert's tasks and inspect them himself.

Installation and commissioning of the machine unit are managed by an MAN
TURBO supervisor. The supervisor gives on-site directions for safe and cost-
effective installation and commissioning.

General safety information

To avoid all hazards to persons and an impairment of machine unit KOSAIR
2004 when putting it to the intended use, the following safety regulations must
be observed by the machine unit users:

®m Start-up and/or keeping the machine unit in operation only if the machine
unit is in technically unobjectionable and operative condition

B Sound protection and safety equipment of the machine unit (no bypas-
sing, modification or disconnection of protection and safety equipment)

@ Utilization of the machine unit only for the intended use

B Observance of these Operating Instructions, especially of the safety infor-
mation

Operating Instructions | Machine Unit | KOSAIR 2004
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B Availability of these Operating Instructions and service instructions (the
Operating Instructions are an essential component part of the machine
unit)

Sound (perfectly legible) safety and warning signs on the machine unit
mmediate elimination of malfunctions

Compliance with the maintenance schedule

Use of original MAN TURBO spare parts for repairs

Conversions or modifications on the machine unit shall only be made fol-
lowing consuttation with and written approval by MAN TURBO
Provision of workshop equipment for carrying out service and mainte-
nance measures

2.3 Residual hazards

The machine unit ensures a maximum degree of safety. In spite of this, its use

may cause danger to life of and hazard of injury to users or third parties, or may
adversely affect the machine unit and other capital goods or assets. The remai-
ning residual hazards and appropriate countermeasures are listed in the follo-

wing Sections.

2.3.1 Residual hazards to persons

Hazard of serious injury or death through sudden release

'; of a large amount of energy in the event of damage!
[ ]

Observe the safety regulations.
Do not stay in the vicinity of the machine unit without
necessity.

e Eliminate defects on the machine unit immediately.

Safety 2-7
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Hazard of serious injury or death from coupling rupture
due to inadmissibly high moments in the event of a sud-
den phase change of the main drive motor!

¢ Provide a suitable protective function to ensure that
the machine unit will be tripped without time lag in
case of voltage failure.

¢ Do not stay in the vicinity of the machine unit without
necessity. ,

¢ Only restart the main drive motor after a voltage fai-
lure if a rotor residual field no longer exists.

Hazard of serious injury or death in the event of leakage,
resulting from burns by escaping hot process gas!

Observe the safety regulations.

¢ Do not stay in the vicinity of the machine unit without
necessity.

e Eliminate defects on the machine unit immediately.

Hazard of serious injury or death through electric shock in
case of faulty insulation of live parts!

e Correct defects on the insulation of live parts imme-
diately.

¢ (Callin a skilled electrician to eliminate defects in the
power supply.

e Make sure that live parts cannot get wet.

Operating Instructions | Machine Unit | KOSAIR 2004
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Safety

"

Hazard of serious injury or death through entanglement of
parts of the body or clothing by unprotected rotating
parts!

¢ Keep away from rotating parts.
On no account remove the safety covers as well as
casings and housings on the machine unit during
normal operation.

Hazard of serious injury or death through sudden release
of a large amount of energy during start-up or by keeping
the machine unit in operation while safety or monitoring
facilities are defective!

e Shut down the machine unit instantly if defects are
detected in safety or monitoring facilities.

¢ Contact the MAN TURBO After Sales Service for re-
pair.

Hazard of serious injury or death through sudden release
of a large amount of energy arising from starting up the
machine unit immediately after a trip!

Investigate the causes for the trip.
Have an inspection carried out by MAN TURBO After
Sales Service technicians if you are unable to deter-
mine the causes for the trip.

¢ Do not start up the machine unit again before the
cause for the trip has been eliminated.

Hazard of serious injury or machine damage when safety
facilities are disabled!

¢ Never bypass any tripping facilities or alarms of the
monitoring system.

* Reset alarms only after the cause of the alarm has
been eliminated.




ne unit!

Observe the safety regulations.

e Keep protective equipment in good order.
On no account remove the protective equipment du-
ring normal operation.

Risk of hearing damage by exposure to noise without ear
protectors!

¢ Near the machine unit in the marked noise area al-
ways wear the specified hearing protection.

¢ On no account remove the noise control equipment
during normal operation.

Hazard of poisoning, acid burns or burns through impro-
per handling of consumables!

¢ Wear your personal protective equipment.
s Observe the safety regulations issued by the manuf-
acturer for the respective consumable.

- e e i o > e
Hazard of serious injury or machine damage in case of in-
adequate inspections or improper repair work on the ma-
chine unit!

¢ Have inspections and repairs on the machine unit
carried out by trained and skilled personnel only.

¢ Always contact the MAN TURBO After Sales Service.

¢ Use original MAN TURBO spare parts only.

Operating Instructions | Machine Unit | KOSAIR 2004
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Safety

Hazard of injury from slipping or falling down from higher-
level machine parts.

¢ Be particularly careful when moving near the machi-
ne unit.
e Watch out for leakages.

Hazard of serious injury or death in case of improper exe-
cution of maintenance work!

¢ Have maintenance work carried out by trained and
skilled personnel only.
e Use original MAN TURBO spare parts only.

Hazard of burns from contact with hot plant unit compon-
ents!

¢ Always wait until the shut-down machine unit has
cooled down sufficiently before carrying out the oil
change.

Hazard of injury to the respiratory system from inhalation
of oil mist!

¢ Follow the safety instructions for entering tanks.

¢ Prior to entering, verify that permission for entering
the oil tank has been given.

¢ Put on the required protective clothing and protecti-
ve equipment.

¢ Permit the oil mist to escape, and test the atmosphe-
re in the oil tank before entering.

¢ Ensure adequate ventilation of the oil tank.
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Hazard of injury from falls by slipping on the oily tank bot-
tom!

¢  When working on the inclined bottom inside the oil
tank take utmost care to avoid slipping.

o

Hazard of serious injury or risk of machine damage in case
of improper execution of inspection work!

¢ Do not under any circumstances disable or dismant-
le the safety facilities of the machine unit during in-
spection stage 1.

. - @@

Hazard of serious injury or risk of machine damage in case
of inspections carried out on the non-secured machine
unit!

¢ Before start of work, secure the machine against
start-up, e.g. by fitting a lock to the main switch.

Hazard of serious injury or death in case of improper eli-
mination of malfunctions!

¢ Have malfunctions which you cannot eliminate
yourself corrected by MAN TURBO After Sales Ser-
vice technicians.

Operating Instructions | Machine Unit | KOSAIR 2004
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2.3.2

Safety

i

Hazard of serious injury or death in case of i lmproper re-
pair work on the machine unit!

* Always contact the MAN TURBO After Sales Service
to carry out repair work.
¢ Use original MAN TURBO spare parts only.

ACAUTION

Hazard of injury or risk of environmental damage when
handling substances hazardous to health and/or the envi-
ronment!

¢ Ensure proper disposal of all substances.
* Observe the national regulations for disposal.

Residual hazards to physical assets and property

CAUTION { —

RlSk of machme damage from lacking oil supply in the event of power
failure!

e Back up power supply to the oil pumps by an emergency power
supply system.

CAUTION

RISk of leakages resultlng from damage.

* Never step on pipes, valves and fittings, instruments, piping or
electric lines.

2-13
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CAUTION

Rlsk of machme damage through |mperm|SS|b|y high forces and mo-
ments in case of misalignment!

e Make sure that alignment of the piping is correct.

CAUTION -

Risk of damage to the 0|I pump drives through overload caused by
viscous oil!

e Do not switch on the oil pumps before the oil has reached a
temperature of at least 10°C.

CAUTION

Risk of machlne damage through malfunctions of the oil system ifthe
oil filters are clogged!

e Change or clean fouled oil filters.

CAUTION

Risk of damage to the 0|I cooler through foulmg by sludge in case of
inadequate water flow!

e Always keep the shut-off valves in the cooling water circuit fully
open.

CAUTION

Risk of Ioads on the machme unit if the emergency-stop button is ac-
tuated without necessity!

e Do not shut down the machine unit by actuating the emergen-
cy-stop button except in case of emergency.
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Safety

|

CAUTION

Risk of machme damage if the oil system is shut down prematurely'

e Do not shut down the oil system until the pressure inside the
machines is equal to atmospheric pressure.

CAUTION

R|sk of bearmg or shaft damage if the oil system is shut down prema-
turely!

¢ Do not shut down the oil system until all the machine bearings
have cooled off sufficiently.

 CAUTION

Rnsk of contamination of process gas carrying spaces by onl |f the oil
mist separator is switched off prematurely!

¢ Keep the fan of the oil mist separator in operation until the oil
mist has escaped from the oil system.

CAUTION

RISk of machme damage due to madequate oil supply if there is
sludge in the oil filter or if the oil filter is frozen!

¢ Always keep the shut-off valves in the cooling water circuit fully
open.

¢ Ensure that the specified cooling water temperature is maintai-
ned also in winter,

'CAUTION

Risk of machine damage through entry of oil if the seal air system is
shut down prematurely!
e Continue seal air admission to the oil-side shaft seal until the oil

pressure has decreased to atmospheric pressure after the oil
system has been shut down.

215




CAUTION

Hazard of environmental pollution through condensed water contai-
ning oil and pollutants!

e Collect the draining condensed water in a suitable collecting
vessel.

¢ Dispose of the condensed water without hazard to the environ-
ment.

CAUTION

Risk of machine damage through organometallic compounds in the
oil!

e Use only oil without organometallic compounds.
» Use oil which meets the quality requirements.

CAUTION

Risk of machine damage through contaminants in the oil!

¢ Ensure that the equipment used for filling and for transport is
perfectly clean.

¢ Top up oil through a filter of the same mesh as that of the oil fil-
ter element only.

~ CAUTION

Risk of machine damage if oil mixtures or other than the known oil
brands are used!

Always use the same oil brand.
Fill the oil system with one and the same brand of oil only.
¢ (Clean the oil system before using a different oil brand.
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Safety

CAUTION

Risk of machlne damage through malfunctioning of the oil supply |f
the oil level in the oil tank is too high!

¢ Never top up oil above the maximum level mark.

CAUTION

Hazard of enwronmental poIIutlon through used oil getting into the
sewage system!

¢ Collect the drained oil in suitable collecting vessels.
e Dispose of the used oil without hazard to the environment.

CAUTION

Rlsk of damage to the machine bearings through contammated oil lf
the oil is filled in incorrectly!

¢ Ensure that the equipment used for filling and for transport is
perfectly clean.

¢ Fill in the oil through a filter of the same mesh as that of the oil
filter element in the oil system only.

CAUTION

Rlsk of damage to the machine bearings |f another than the correct

oil is used!

¢ For the oil change always use oil of the same quality as that
used for the initial fill of the oil system.

CAUTION

Hazard of environmental pollution through dralned o:l gettmg into the
sewage system!

¢ Collect the draining oil in a suitable collecting vessel.
¢ Dispose of the oil without hazard to the environment.
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CAUTION

Risk of machine damage in case of improper execution of mainte-
nance work!

e Have cleaning of the oil coolers carried out by the MAN TURBO
After Sales Service or by a specialist firm only.
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3.1

3.2

Design and function

This Chapter addresses the machine operator of machine unit KOSAIR 2004.
It shows the design and describes the function of the machine unit.

Overview

In Section 3.2 Design you will find information on the following subjects:

B Section 3.2.1 Machine unit
B Section 3.2.2 Components
B Section 3.2.3 Operator controls

in Section 3.3 Function you will find information on the following subjects:

B Section 3.8.1 Functional principle
Section 3.3.2 Machine unit
Section 3.3.3 Components
Section 3.3.4 Operator controls

Design

The following Sections describe the design of machine unit KOSAIR 2004 and
of its components.
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3.2.1

Machine unit

The following overview shows machine unit KOSAIR 2004 and the arrangement
of its components. Components and auxiliary systems which are not mounted
directly on the machine unit are not shown.

3-2

Figure 3-1 Overview of machine unit KOSAIR 2004

Main drive motor

Coupling 1 with coupling guard
Oil system

Coupling 2 with coupling guard
Compressor

DO AW

Seal air system
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3.2.2

Main drive motor
(tem 1)

Coupling 1 (ltem 2)

Coupling 2 (ltem 4)

Gear unit (item 9)

Compressor (ltem 5)

Design and function

7 Base frame of compressor

8 Draining system

9 Gear unit

Apart from the components shown in Figure 3-1 Overview of machine unit

KOSAIR 2004, machine unit KOSAIR 2004 includes the following components
and auxiliary systems:

B Process gas system
B Monitoring system
@ Controf system

For an overview of the machine unit also refer to the General Arrangement dra-
wing; see Section 8.4 Drawings and schematic diagrams.

Components

You will find the overview of the Operating Instructions for Components in
Section 8.5 Operating Instructions for Components.

Main drive motor M 11001 is a water-cooled asynchronous motor. The main
drive motor is mounted directly on the foundation.

A detailed description will be found in the manufacturer's operating instructions.

Coupling 1 is a flexible steel multiple disc clutch.

For a detailed description please refer to the Operating Instructions for Coupling
1. _

Coupling 2 is a rigid coupling.

The gear unit is a single helical spur gear unit. The gear unit is mounted on the
base frame of the compressor.

For a detailed description please refer to the Operating Instructions for Gear
Unit.

The compressor is a 4-stage single-shaft centrifugal compressor with horizon-
tally split casing of RIK 80 type.

An inlet diffuser is located at the compressor suction end.

The compressor is mounted on a separate base frame.

A detailed description will be found in the Operating Instructions for Compres-
SOfr.

53
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Process gas system

Monitoring system
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The oil system comprises the following main component parts:

B Oitank B 11800

B Oi heater W 11810

B Oil mist separator, consisting of filter, vacuum pump, and drive motor M
11803

Main oil pump, positively driven by the gear unit
Auxiliary oil pump P 11820 with drive motor M 11820
Oil cooler W 11839, water-cooled

Double oil filtter F 11852

Oil pressure control valve PCV 11873

Oil temperature control valve TCV 11845

Oil pressure safety valve Z 11824

Filler/Breather 20.035

The oil system is mounted on the base frame of the compressor.

For a detailed description please refer to the Operating Instructions for Ot Sys-
tem.

The seal air system consists of component parts and piping which are mounted
on an instrument rack. The seal air system consists of the following main com-
ponent parts:

@ Seal air control valve PCV 11751 for seal air to the oil-side shaft seal
Seal air control valve PCV 11753 for seal air to the oil-side shaft seal
Non-return valve R 11751

Non-return valve in the pipe between compressor and seal R 11752
Pressure gauge in supply pipe Pt 11752

Pressure transmitter in return pipe PIT 11754

The seal air system is mounted on the compressor casing.

The process gas system is established by the Operator / User of plant unit
KOSAIR 2004. The MAN TURBO scope of supply includes the following com-
ponent parts of the process gas system:

B Non-return valve at discharge end

The monitoring system consists of the following component parts:

@ Measured value transmitter for monitoring the vibrations of the machine
train shafts

B Measured value transmitter for axial displacement monitoring of the ma-
chine train shafts

B Measured value transmitter for temperature monitoring of the shaft bea-
rings of the machine train

The VDUSs of the monitoring system are located in the control room of the overall
process plant.

Operating Instructions | Machine Unit | KOSAIR 2004
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Control system

Draining system
(ltem 8)

3.2.3

Emergency-stop
button

Local instruments
and valves/fittings

3.3

3.3.1

Design and function

I

The control system of machine unit KOSAIR 2004 is provided by the Operator
/ User of the overall process plant. Only the anti-surge control is supplied by
MAN TURBO.

The control system is located in the control room of the overall process plant.

For a detailed description please refer to the manufacturer's operating instruc-
tions.

The draining system consists of the following component parts:
Drain piping

Drain valves

Level control

Condensate traps

Operator controls

The operator controls of the machine unit are arranged as follows:

The emergency-stop button is arranged on the machine unit.

Local instruments and valves/fittings are arranged on the base frame and on the
piping.

For further information about the location of the operator controls refer to the
General Arrangement. For an overview of the drawings and schematic dia-
grams of the machine unit please refer to Section 8.4 Drawings and schemnatic
diagrams.

For an overview of the Operating Instructions for Components please refer to
Section 8.5 Operating Instructions for Components.

Function

The functional description enables you to understand the tasks of the machine
unit and its components.

Functional principle

The functional principle of machine unit KOSAIR 2004 is based on energy being
transmitted to the process gas by the conversion of electrical energy.
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3.3.2

Air separation

3.3.3

Main drive motor
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Coupling 1 (ltem 2)
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Compressor (Item 5)
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Machine unit

The machine unit is used for the compression of atmospheric air in an air sepa-
ration plant.

Components

You will find the overview of the Operating Instructions for Components in
Section 8.5 Operating Instructions for Components.

The electric motor converts electrical energy into mechanical energy. Main drive
motor M 11001 drives the machine train.

A detailed description will be found in the manufacturer's operating instructions.

Equalizing shaft misalignment, coupling 1 transmits the torque via flexible steel
multi-disc packages. Coupling 1 transmits speed and torque from the main
drive motor to the gear unit.

For a detailed description please refer to the Operating Instructions for Coupling
1.

Coupling 2 transmits the torque entirely rigidly and at the same time transmits
the shaft axial thrust. Coupling 2 transmits speed and torque from the gear unit
o the compressor.

The gear unit converts and transmits movement and torque from the driver to
the driven machine. The gear unit increases the drive speed to the operating
speed of the driven machine.

For a detailed description please refer to the Operating Instructions for Gear
Unit.

The compressor operates as a fluid flow machine. It compresses process gas

according to the dynamic principle. The mechanical energy supplied by the dri-
ver is transmitted to the process gas in the impellers of the compressor. After

its discharge from the impellers the accelerated process gas is collected in the
volutes where the acceleration is converted into pressure.

The compressor compresses the process gas in 4 stages and produces the
specified discharge pressure of the process gas. Process gas coolers integra-
ted in the compressor casing reduce the temperature of the process gas bet-
ween the stages.

A detailed description will be found in the Operating Instructions for Compres-
SOr.

Operating Instructions | Machine Unit | KOSAIR 2004
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Ojl system (item 3)

Seal alr system
(item 6)

Process gas system

Monitoring system

Control system

Design and function

The oil system is designed for closed oil circulation which is maintained by
pumps. The oil system supplies oil to the following components of the machine
unit:

# Lube oil system

For a detailed description please refer to the Operating Instructions for Oil Sys-
tem.

The seal air system controls the seal air flow by means of valves and monitors
it by means of measuring instruments. The seal air system

@ during standstill supplies the labyrinth seals of the compressor via a pres-
sure control valve with instrument air

B monitors the pressure via a pressure gauge

B prevents oil from escaping from the shaft bearings

B during operation supplies the oil-side shaft seals of the compressor via a
pressure control valve with seal air from the process

@ routes the leakage gas escaping from the labyrinth seals to the atmos-
pheric vent.

The components of the process gas system cool, control, and monitor the pro-
cess gas flow. The components of the process gas system have the following
functions:

B A non-return valve prevents process gas from flowing back into the di-
scharge pipe during standstill of the machine train.

The monitoring system of the machine unit ensures that machine malfunctions
are detected at an early stage. During operation of the plant unit the monitoring
system constantly monitors the operating values listed below.

B Bearing temperatures
1 Gear unit
1 Compressor

# Shaft vibrations
1 Gear unit
1 Compressor

# Axial shaft positions
I Gear unit

Depending on the design, an audible or also a visual alarm is signalled when
permissible limit values are exceeded; see Section 6.4 Malfunctions.

Critical operating values lead to tripping of the machine unit; see Alarm and Sig-
nal list.

During machine operation the control system performs the following monitoring
and open- and closed-loop controf functions:

I Anti-surge control
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The compressor is protected by an anti-surge control. The anti-surge control
prevents surging of the compressor by opening the blow-off valve, discharging
process gas via the blow-off silencer to the atmosphere.

For a detailed description please refer to the manufacturer's operating instruc-
tions.

The draining system automatically routes off condensate. The draining system
removes condensate from the compressor and the connected piping in all ope-
rating modes of machine unit KOSAIR 2004.

Operator controls

The emergency-stop button enables a trip. On actuation of one of the emer-
gency-stop buttons, the machine unit is shut down non-controlled within a
minimum period of time.

The local instruments show measuring values or transmit measuring values to

the monitoring and control systems. The local valves/fittings permit regulation
of the flow media.

Operating Instructions | Machine Unit | KOSAIR 2004
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4.2

Normal operation

This Chapter addresses the machine operator. It provides all the information
required for safe and trouble-free use of the machine unit during normal ope-
ration.

Overview

In Section 4.2 Normal operation you will find information on the following sub-
jects:

Section 4.2.7 Prerequisites for start-up

Section 4.2.2 Start-up

Section 4.2.3 Checks of operation

Section 4.2.4 Shut-down in an emergency
Section 4.2.5 Shut-down from normal operation

Normal operation

Before starting up the machine unit you have to make preparations and estab-
lish the preconditions for start-up as described in Section 4.2.1 Prerequisites
for start-up.



4.2.1

Procedure 4-1

Responsibility
Prerequisites

4-2

Section 4.2.2 Start-up describes step by step how to put the machine unit into
normal operation. The checks you have to perform are detailed in Section 4.2.3
Checks of operation.

In Section 4.2.4 Shut-down in an emergency and Section 4.2.6 Shut-down
from normal operation you will find information about how to shut down the
machine unit.

Note: After commissioning MAN TURBO supplement the following Sections by
the data of the start-up procedure which is established during commissioning
jointly by the Operator / User and the MAN TURBO After Sales Service techni-
cian.

Prerequisites for start-up

1 Carry out the following procedures:

Procedure 4-1 Preparation of machine unit

Procedure 4-2 Supplying the machine unit with energy and operating me-
dia

Procedure 4-3 Enabling the monitoring and control systems

Procedure 4-4 Draining the machine unit

Procedure 4-5 Starting up the seal air system

Procedure 4-6 Starting up the oil system

Procedure 4-7 Setting further components ready for operation

Once you have successfully completed all the above procedures, the machine
unit is prepared for start-up as described in Section 4.2.2 Start-up.

Preparation of machine unit

Machine operator
All items in the following list must be satisfied:

B [nstallation completed
@ Commissioning completed
1 Initial operation carried out
1 Handover to Operator / User effected
1 Machine unit depressurized
1 Overall process plant ready for operation

1 Keep an operation log with the following data:

B Time, date, and person responsible for the following activities:
Start-ups

Shut-downs

Operating hours

Coast-down times

Measures initiated for standstill periods

Malfunctions
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Normal operation

2*

4*

e

Trips by the monitoring system and respective causes
Leakages

Manual interventions into the control system of the machine unit
Maintenance work

Inspections

Repairs

Modifications

Spare parts used

If the standstill period of the machine unit exceeded 6 months: Have the
machine unit started up by an MAN TURBO After Sales Service techni-
cian.

Check the machine unit for the following points:

Leakages

Damage

Corrosion damage

Damage to protective coating or coats of paint

If leakage or damage is detected: Have the leakage or damage eliminated
by the service technician.

CAUTION

Risk of machine damage through impermissibly high forces and mo-
ments in case of misalignment!

Make sure that alignment of the piping is correct.

Check that the following parts of the machine unit are securely mounted,
correctly aligned and lubricated where necessary:

Piping supports
Springs

Guides

etc.

If parts are loose, misaligned or not lubricated: Have the defects elimina-
ted by the service technician.

Procedure 4-1 Preparation of machine unit has been completed.
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Procedure 4-2 Supplying the machine unit with energy and operating media

Responsibility
Prerequisites

Procedure 4-3

Responsibility
Prerequisites

4-4

Machine operator
Procedure 4-1 Preparation of machine unit has been carried out.

1

4

5

Provide the following required energies and operating media of the spe-
cified quality at the final consumers:

B High voltage

B Low voltage

B Control voltage

# Instrument air

8 Cooling water

g Lube il
Open all shut-off valves in the impulse lines to the instruments.
Open all shut-off valves on the instruments.
Close all vent valves on the instruments.
Close all compensating valves on the instruments.

Note: For details about the required energies and operating media please refer

to the Consumer | ist.

Procedure 4-2 Supplying the machine unit with energy and operating media
has been completed.

Enabling the monitoring and control systems.

Machine operator
Procedure 4-2 Supplying the machine unit with energy and operating media
has been carried out.

1

2

Start up the monitoring and control systems according to the manufac-
turer's instructions.

Select the desired operating mode:

@ Automatic mode
B Manual mode

Procedure 4-3 Enabling the monitoring and control systems has been comple-
ted.
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Procedure 4-4

Responsibility
Prerequisites

Procedure 4-5

Responsibility
Prerequisites

Normal operation

|

Draining the machine unit

Machine operator
Procedure 4-3 Enabling the monitoring and control systems has been carried
out.

1 Open the shut-off valves in the drain pipes of the following component
parts of the machine unit.

B Process piping (not included in the MAN TURBO scope of supply)
B Process gas cooler |

2 Wait until liquid does not escape any longer.

3 Close the shut-off valves in the drain pipes.

Note: Instructions for draining these component parts will be found in the cor-
responding Operating Instructions for Components, see Section 8.5 Operating
Instructions for Components.

Procedure 4-4 Draining the machine unit has been completed.

Starting up the seal air system

Machine operator
Procedure 4-4 Draining the machine unit has been carried out.

1 Set all vaives of the seal air piping to operating position.
The correct operating positions are shown in the P&l Diagram.

2 Open the shut-off valves in the instrument air supply pipe to the seal air
system.

Procedure 4-5 Starting up the seal air system has been completed.
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Procedure 4-6 Starting up the oil system

Responsibility
Prerequisites

4-6

Machine operator
Procedure 4-5 Starting up the seal air system has been carried out.

When starting up the oil system also note the following in addition to
the instructions given in this Section:

¢ the Operating Instructions for Qil System in Section 8.5 Opera-
ting Instructions for Components

e the Operating Instructions for Main Oil Pump in the Operating
Instructions for Gear Unit in Section 8.5 Operating Instructions
for Components

e the Alarm and Signal List in Section 8.4 Drawings and sche-
matic diagrams

1 Have Procedure 6-2 Checking the oil level in the oil tank (see Section 6.2
Maintenance) carried out by the service technician.

2*  QOillevelindicated by level indicator LG 11813 is too low: Have Procedure
6-3 Topping up oil carried out by the service technician.

3 Switch on oil heater W 11810.

4 Set all valves at operating position.

The correct operating positions are shown in the P&l Diagram.
5 Start up drive motor M 11803 of the oil mist separator.

6 Set the bypass flow valve on the suction pipe of the oil mist separator
such that a negative pressure of 5-10 mbar is obtained in the oil tank.

Note: The oil mist separator has reached its optimum operating condition when
the filter element is saturated with oil.

7 Open valve V 11871 in the bypass pipe of oil pressure control valve PCV
11873.

8 Check the oil temperature in oil tank B 11800 on the local thermometer.
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Normal operation

‘

CAUTION

Risk of damage to the 0|I pump drives through overload caused by
viscous oil!

e Do not switch on the oil pumps before the oil has reached a
temperature of at least 10°C.

9 Continue with the next work step when the oil temperature in the oil tank
has reached at least 10°C.

CAUTION

Risk of machine damage through entry of oil if the auxnhary oil pump
is switched on prematurely!

e Switch on the auxiliary oil pump only after seal air supply to the
oil-side shaft seals is ensured.

10  Cutin auxiliary oil pump P 11820.

11 Check the oil temperature in oil tank B 11800 on the local thermometer.
12 Wait until the oil temperature in the oil tank has reached at least 20°C.
Note: The cold oil in the oil system has to be displaced slowly.

13  Slowly close valve V 11871 in the bypass line of oil pressure control valve
PCV 11873.

14  Check the differential pressure on differential pressure gauge PDIS 11846
of the oil filter.

~ CAUTION

Risk of machine damage through malfunctlons of the oil system if the
oil filters are clogged!

¢ Change or clean clogged oil filters before continuing with star-
ting up the oil system.

15* Differential pressure too high: Carry out Procedure 6-6 Changing the oil
filter element in Section 6.2.2 Maintenance work.

16  Vent oil cooler W 11839 on the oil side as follows:

16.1  Open the oil-side vent valve.
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4-8

16.2  Wait until air is no longer visible in the sight glass of the oil return
pipe.

16.3 Close the ail-side vent valve.

17  Vent oil cooler W 11839 on the water side as follows:

, , CAUTION :
Risk of damage to the oil cooler through fouling by sludge in case of
inadequate water flow!

* Always keep the shut-off valves in the cooling water circuit fully
open.

17.1  Open the shut-off valve in the cooling water supply pipe to the oil
cooler.

17.2  Open the water-side vent valve.
17.8  Wait until water only escapes from the vent valve.
17.4 Close the water-side vent valve.
18  Vent oil filter F 11852 as follows:
18.1  Open the vent valve of the oil filter through which the oil flows.

18.2  Wait until air is no longer visible in the sight glass of the oil return
pipe.

18.3 Listen for any noise which is indicative of air bubbles.

18.4 Close the vent valve.

18.5 Change operation over to the other oil filter.

18.6 Repeat Step 18.7 to Step 18.5 several times until air is no longer
visible in the sight glass of the oil return pipe and there is no more

noise to be heard which is indicative of air bubbles.

18.7 Re-open the vent valve of the oil filter through which the oil flows.

As long as the oil temperature is below the operating temperature,
the differential pressure instrument will show a higher value than un-
der operating conditions.
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Procedure 4-7

Responsibility
Prerequisites

Normal operation

s

19  Vent the impulse line for oil pressure control valve PCV 11873.
20 Test the auxiliary oil pump for correct function.
21 Check the sight glasses in the oil drains for oil flow.

22*  |f there is no oil flow in the oil drains: Have the malfunction eliminated
immediately.

23  Check the supply oil pressures in the supply lines to the bearings.

Note: For normal supply oil pressure values see Alarm and Signal List in
Section 8.4 Drawings and schematic diagrams.

24*  |f the supply oil pressure is not in the normal range: Have the malfunction
eliminated immediately.

25  Check the supply oil temperature in the supply lines to the bearings.

Note: For normal supply oil temperature values see Alarm and Signal List in
Section 8.4 Drawings and schematic diagrams.

26* Qil feed temperature not in the normal range: Have the malfunction elimi-
nated immediately.

27  Wait until at least the minimum oil temperature required for start-up of the
machine unit has been reached.

Note: For the values required for starting up the machine unit see the Alarm and
Signal List in Section 8.4 Drawings and schematic diagrams.

Procedure 4-6 Starting up-the oil system has been completed.

Setting further components ready for operation

Machine operator
Procedure 4-6 Starting up the oil system has been carried out. The following
components must be ready for operation:

Main drive motor M 11001, see manufacturer's operating instructions.
Coupling 1, see Operating Instructions for Coupling 1.

Gear unit, see Operating Instructions for Gear Unit.

Coupling 2.

Compressor, see Operating Instructions for Compressor.

1 Open the discharge end shut-off valves in the process gas piping.

2 Establish the specified operating conditions for process gas operation of
the machine unit.
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4.2.2

Procedure 4-8

Responsibility
Prerequisites

4-10

3 Set all valves of the condensate traps to operating position according to
the P&l Diagram. For further information refer to the Operating Instruc-
tions for Condensate Traps.

Procedure 4-7 Setting further components ready for operation has been com-
pleted.

When all procedures have been completed, the machine unit may be started
up.

Start-up

Starting up the machine train

Machine operator
All procedures from Section 4.2.1 Prerequisites for start-up have been carried
out. Further, the following applies:

B Inlet guide vanes are in start-up position
B Anti-surge valve is open

1 Make sure that the start-up interlocks have been released by the control
system of the machine unit.

2 Check the indicators for alarm signals.

3*  Inthe case of alarm signals which are not due to standstill of the machine
unit: Eliminate the malfunction and then reset the alarms.

£
*

The start-up interlock is active. Check whether the following conditions
are satisfied:

Oil temperature ok TAL 11854

Bearing seal air pressure ok PAL 11754

Inlet guide vanes in start-up position GSL. 11010

Anti-surge valve open GSAH 11074

Compressor at standstill

Main drive motor is ready for operation -signal from main drive motor-
Oil mist separator switched on -signal from MCC-

None of the shut-down conditions satisfied

Note: Observe Section 6.4.2 Troubleshooting.
Display -Compressor Train ready for Start-up- on MCC
5 Switch on the main drive motor (Compressor Train Start).

Note: The start-up interlock prevents the machine train from being started up if
the prerequisites for start-up are not satisfied.
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4.2.3

Normal operation

§

When the main drive motor has been synchronised, message -Main Motor Syn-
chronised- is displayed.

6 Check the following operating values as soon as the compressor train
has reached its rated speed:

Oil pressure on PIT 11854 and PT 11747

Shaft vibrations on XT 11747, 11745, 11743, 11740

Axial shaft positions on GT 11742

Bearing temperatures on TE 11747, 11745, 11743, 11740, 11737,
11735, 11733, 11730 ,

Bearing seal air pressure on PIT 11754

Air temperature at compressor discharge end on TE 11041

7 When all operating values are in the normal range: Switch the compressor
train to -Normal Operation-.

With increasing speed of the main drive motor the blow-off valve closes
and the inlet guide vanes open.

8 Adjust the seal gas supply to the specified set-points; see Operating
Instructions for Compressor.

Note: Once the machine unit has been started up, seal air supply is changed
over to internal air supply.

9 Switch off oil heater W 11810.
10  Switch auxiliary oil pump P 11820 to automatic mode.
Note: The positively driven main oil pump has taken over oil supply.

Procedure 4-8 Starting up the machine train has been completed.

Checks of operation

The monitoring system and the control system check the major operating
values of the machine unit. Alarms are signalled if inadmissible operating values
ocCur.

Note: Eliminate malfunctions immediately; see Section 6.4.2 Troubleshooting.
Note: For information about alarm and limit values for operation of the machine

unit please refer 1o the Alarm and Signal List; see Section 8.4 Drawings and
schematic diagrams.




1 Carry out the following procedures at the specified time intervals:

B Procedure 4-9 Hourly operation check
B Procedure 4-10 Daily operation check

2 Have the maintenance work according to Section 6.2 Maintenance car-
ried out by the service technician.

3 Have the inspections according to Section 6.3 Inspection carried out by
the MAN TURBO After Sales Service technician.

Procedure 4-9 Hourly operation check

Responsibility Machine operator
Prerequisites Machine unit has been started up.

1 Regularly check the operating values of the monitoring system, the con-
trol system and the machine unit.

2*  If automatic recording of operating values is not provided: Enter the ope-
rating values hourly into the operation log.

Note: This puts you in a position to quickly react to changes in the operating
values and to identify trends.

Procedure 4-9 Hourly operation check has been completed.

Procedure 4-10 Daily operation check

Responsibility Machine operator
Prerequisites None
1 Inspect the machine unit for visible leakages.

2*  Ifleakage is detected: Immediately inform the service technician and have
the cause of the leakage eliminated.

3 Have Procedure 6-2 Checking the oil level in the oil tank in Section 6.2.2
Maintenance work carried out by the service technician.

4 Check the fastening bolts of the machine unit.
5*  If fastening bolts are loose: Tighten the fastening bolts.

6 Carry out daily checks by reference to the following check list:
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4.2.4

Normal operation

i

Note: The following indicators must be checked directly since they are not con-
nected to the monitoring system or the control system of the machine unit. In
case of deviations from the setpoint, instruct the service technician to carry out
maintenance work according to Section 6.2.2 Maintenance work. The operator
shall only carry out checks; for the performance of maintenance work and the
elimination of malfunctions the service technician or the MAN TURBO After Sa-
les Service technician shall be responsible.

a Differential pressure across oil filter F

1852 Check
b*  Differential pressure too high ..o, Carry out Procedure 6-6
Changing the oll filter
element
c Oll' level on oit level indicator LG 11813............... Check
d*  Oillevel 00 IOW .o Carry out Procedure 6-3
Topping up oil

Procedure 4-10 Daily operation check has been completed.

Shut-down in an emergency

In case of a technical malfunction the machine unit is tripped by the control sys-
tem. The following malfunctions result in tripping of the machine unit:

LUBE OIL PRESSURE LOW LOW

COMPRESSOR SS VIBRATION HIGH HIGH
COMPRESSOR DS VIBRATION HIGH HIGH

GEAR HSS DE VIBRATION HIGH HIGH

GEAR HSS NDE VIBRATION HIGH HIGH

AXIAL DISPLACEMENT HIGH HIGH

COMPRESSOR SS BEARING TEMP. HIGH HIGH
COMPRESSOR DS BEARING TEMP. HIGH HIGH
GEAR HSS DE BEARING TEMP. HIGH HIGH

GEAR HSS NDE BEARING TEMP. HIGH HIGH
THRUST BEARING O/B TEMPERATURE HIGH HIGH
THRUST BEARING I/B TEMPERATURE HIGH HIGH
GEAR LSS NDE BEARING TEMP. HIGH HIGH

GEAR LSS DE BEARING TEMP. HIGH HIGH
COMPR. DISCHARGE TEMPERATURE HIGH HIGH
TRIP FROM MOTOR INSTRUMENTATION - (CLIENT'S SCOPE OF SUP-
PLY)

2 DRIVING MOTOR TRIP

Note: If the set safety limit values are reached, this points to malfunctions on the
machine unit. Keeping in operation or renewed start-up may cause a large
amount of energy to be released as a result of machine damage, which may
lead to serious injury or even death.,




Procedure 4-11

Responsibility
Prerequisites

4-14

In the case of impending danger to people or in the case of malfunc-
tions which do not result in tripping of the machine unit, the machine
unit must be shut down by actuation of the EMERGENCY-STOP button.

Shutting down the machine train in an emergency

Machine operator
Risk of imminent danger! Machine train has been started up. Trip was not trig-
gered.

1 Actuate the emergency-stop button.

Note: If danger is not imminent, shut down the machine unit in the normal way;
see Section 4.2.5 Shut-down from normal operation.

After having actuated the emergency-stop button or in case of tripping through
the monitoring system or the control system, the machine unit is shut down as
quickly as possible. In this case the following steps are executed automatically:

B Energy supply to main drive motor M 11001 is interrupted.
The blow-off valve opens.

The inlet guide vanes move to start-up position.

The machine train coasts down to complete standstill.
The oil pumps of the oil system remain switched on.

Hazard of serious injury or death through sudden release
of a large amount of energy arising from starting up the
machine unit immediately after a trip!

* Investigate the causes for the trip.

Have aninspection carried out by MAN TURBO After
Sales Service technicians if you are unable to deter-
mine the causes for the trip.

¢ Do not start up the machine unit again before the
cause for the trip has been eliminated.

2 Carry out Procedure 4-10 Daily operation check in Section 4.2.3 Checks
of operation.

3 Depending on operational requirements carry out the procedures descri-
bed in Section 4.2.5.1 Measures for standstill periods.

Procedure 4-11 Shutting down the machine train in an emergency has been
completed.
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4.2.5

Shut-down from normal operation

For shut-down from normal operation you first have to carry out Procedure 4-
12 Shutting down the machine train. Depending on operational requirements
further processes follow as described in Section 4.2.5. 1 Measures for standstill
periods.

Procedure 4-12 Shutting down the machine train

Responsibility
Prerequisites

4.2.5.1

Normal operation

Machine operator
Machine train has been started up.

- = CAUTION .
Risk of loads on the machine unit if the emergency-stop button is ac-
tuated without necessity!

¢ Do not shut down the machine unit by actuating the emergen-
cy-stop button except in case of emergency.

¢ For shut-down of the machine unit follow the instructions in this
Section.

1 Switch off main drive motor M 11001. As a result, the following processes
are executed:

@ The motor speed decreases

B The compressor is set to blow-off operation so that the blow-off valve is
fully open. A

@ The inlet guide vanes close.

2 Measure the coast-down time of the machine train and enter the value
into the operation log.

3 Wait until the machine train has come to complete standstill.

4 Carry out Procedure 4-10 Daily operation check in Section 4.2.3 Checks
of operation.

5 Depending on operational requirements carry out the procedures descri-
bed in Section 4.2.5.1 Measures for standstill periods.

Procedure 4-12 Shutting down the machine train has been completed.

Measures for standstill periods

Depending on operational requirements different procedures described in this
Section have to be carried out.

4-15



2*

3*

In the case of standstill periods of the machine unit of up to 4 weeks, pro-
tect the machine unit from:

detrimental external influences
mechanical damage
corrosion

condensate

soiling

dust

entry of foreign matter

current passage

In the case of standstill periods exceeding 4 weeks, carry out the follo-
wing procedures:

Procedure 4-13 Isolating the process gas system from the overall pro-
cess plant

Procedure 4-14 Shutting down the oil system

Procedure 4-15 Shutting down further components of the machine unit
Procedure 4-16 Preservation of machine unit

In the case of standstill periods exceeding 6 months:

3.1 Carry out the same procedures as for standstill periods exceeding
4 weeks.

3.2 Have the machine unit provided with long-term preservation by an
MAN TURBO After Sales Service technician.

Note: Start-up after a standstill of more than 6 months may only be carried out
by an MAN TURBO After Sales Service technician.

4*

5*

For maintenance work: Carry out the procedures specified as prerequisi-
tes in the respective procedures.

For repair work: Carry out the procedures specified as prerequisites in the
respective procedures.

Procedure 4-13 Isolating the process gas system from the overall process plant

Responsibility
Prerequisites

4-16

Machine operator
Procedure 4-12 Shutting down the machine train has been carried out.

1

Depressurize the process gas carrying components of the machine unit
to suction pressure.

Procedure 4-13 Isolating the process gas system from the overall process plant
has been completed.
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%

Procedure 4-14 Shutting down the oil system

Responsibility
Prerequisites

Normal operation

Machine operator
Procedure 4-13 Isolating the process gas system from the overall process plant
has been carried out.

CAUTION

Risk of machlne damage if the oil system is shut down prematurely'

¢ Do not shut down the oil system until the pressure inside the
machines is equal to atmospheric pressure.

CAUTION

Rlsk of bearmg or shaft damage if the oil system is shut down prema-
turely!

¢ Do not shut down the oil system until all the machine bearings
have cooled off sufficiently.

1 Keep the oil system in operation until the machine bearings have cooled
down and the pressure inside the machine is equal to atmospheric pres-
sure.

CAUTION

Rlsk of damage to the auxmary oil pump due to viscous oil if the au-
xiliary oil pump is switched on unintentionally!

¢ Make sure that the auxiliary oil pump cannot cut in again auto-
matically.

2 Switch off auxiliary oil pump P 11820.

3 Switch off oil heater W 11810.

CAUTION

Risk of contamlnatlon of process gas carrying spaces by oil |f the oil
mist separator is switched off prematurely!

¢ Keep the fan of the oil mist separator in operation until the oil
mist has escaped from the oil system.

447



4 Shut down motor M 11803 for the side channel blower of the oil mist
separator.

5 Change oil filter element F 11852,

~ CAUTION

Risk of machine damage due to inadequate oil supply if there is
sludge in the oil filter or if the oil filter is frozen!

* Always keep the shut-off valves in the cooling water circuit fully
open.

* Ensure that the specified cooling water temperature is maintai-
ned also in winter.

6 Maintain the specified cooling water flow through oil cooler W 11839,

Procedure 4-14 Shutting down the oil system has been completed.

Procedure 4-15 Shutting down further components of the machine unit

Responsibility
Prerequisites

4-18

Machine operator
The following procedures must have been carried out:

B Procedure 4-13 Isolating the process gas system from the overall pro-
cess plant

B Procedure 4-14 Shutting down the oil system

~ CAUTION

Risk of machine damage through entry of oil if the seal air system is
shut down prematurely!

¢ Continue seal air admission to the oil-side shaft seal until the oil
pressure has decreased to atmospheric pressure after the oil
system has been shut down.

1 Shut down the seal air system.

2 Follow the instructions for shut-down and the instructions referring to the
standstill periods in the operating instructions for the following compon-
ents:

Main drive motor M 11001, see manufacturer's operating instructions.
Coupling 1, see Operating Instructions for Coupling 1.

Gear unit, see Operating Instructions for Gear Unit.

Coupling 2.

Compressor, see Qperating Instructions for Compressor.
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Note: During standstill, condensate arises in the cooling-down process gas
system.

3 Carry out Procedure 4-4 Draining the machine unit in accordance with
the instructions in Section 4.2.1 Prerequisites for start-up.

4 Disable the monitoring system of the machine unit.
5 Switch off the control system with its protective and control functions.
6 Switch off the fan of the local control panel.

7 Stop the supply of energies and operating media to the machine unit:

High voltage
Low voltage
Control voltage
Instrument air
Cooling water
Lube oil

Procedure 4-15 Shutting down further components of the machine unit has
been completed.

Procedure 4-16 Preservation of machine unit

Responsibility
Prerequisites

Normal operation

Machine operator
Procedure 4-15 Shutting down further components of the machine unit has
been carried out.

1 Have the service technician carry out the preservation measures on the
individual components of the machine unit as described in the manufac-
turers' operating instructions.

Note: The list of Operating Instructions for Components will be found in
Section 8.5 Operating Instructions for Components.

The machine unit has now been preserved for a standstill period of up to 6
months.

Procedure 4-16 Preservation of machine unit has been completed.
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Installation and commissioning

This Chapter addresses the Operator / User of the machine unit. It provides an
overview of the work to be carried out for installation and commissioning of
machine unit KOSAIR 2004.

Overview

In Section 5.2 Preparations you will find information on the following subjects:

B Section 5.2.71 Transport

B Section 5.2.2 Checking of scope of supply
m Section 5.2.3 Preparation of place of use
@ Section 5.2.4 Energy supply

In Section 5.3 Installation and connections you will find information on the follo-
wing subjects:

B Section 5.3.1 Erection and alignment
® Section 5.3.2 Interfaces and connections

In Section 5.4 Commissioning you will find information on the following sub-
jects:

B Section 5.4.1 Checking of installation
8 Section 5.4.2 Initial start-up
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5.2

Installation Manual

Operating Instruc-
tions for Compo-
nents

5.2.1

5.2.1.1

Responsibility

5-2

Preparations

Efficient installation and commissioning include:

B Preparation of the jobsite

Provision of means of transport

Safe provision of traffic routes

Safe custody and preparation of the scope of supply
Provision of operating media

Installation and commissioning which has been prepared and carried out
according to these points is the basis for taking up reliable operation and safe
handling. For preparation of installation and commissioning refer to the Installa-
tion Manual.

For the performance of installation and commissioning an Installation Manual
will be provided by MAN TURBO. The Installation Manual covers, amongst
other things, references to:

Site mobilization

Transport, packaging, preservation, painting
Cleaning

Machinery installation

Piping installation

Electrical connections

Alignment and grouting of base frames/skids
Commissioning

Checks

The job order specific installation of components of the machine unit must be
carried out in accordance with the manufacturers' information in the Operating
Instructions for Components. A list of the components will be found in
Section 8.5 Operating Instructions for Components.

Note: MAN TURBO recommend having installation and commissioning carried
out by an MAN TURBO After Sales Service technician.

Transport
All transport activities have to be carried out duly considering the information in

the Installation Manual.

Transport to the jobsite

Transport to the jobsite is carried out according to the contractual agreements
between MAN TURBO and Purchaser.
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Transport proce-
dures

5.21.1.1

5.2.1.1.2

Packaged transport

Single transport

Partial disassembly

Transport skid

521.2

Responsibility

- On takeover of the scope of supply on the jobsite the transport procedures

must be observed; they will be found in the Installation Manual.

Preparations for transport

The machines or machine units to be delivered are prepared by MAN TURBO
for transport in accordance with the envisaged transport routes and means of
transport. For preservation and packaging refer to the Installation Manual.

Modes of transport

The decision about break-up of the scope of supply into a larger or smaller
number of separate consignments depends on the size of the machine unit and
the number of components.

@ Packaged transport
B Single transport

B Partial assembly

B Transport skid

As a rule, MAN TURBO machine trains are delivered in assembled condition. In
this case, all machines are mounted on a common base frame. Intemal piping
and power supply to the electrical consumers are connected up to as far as the
base frame limits.

All couplings are removed and are delivered separately packaged.

In the case of machine trains comprising very big individual machines it is often
advisable - both for reasons of transport and from a design point of view - to
mount and to deliver them individually on separate base frames.

Machines which exceed the usual transport dimensions or road dimensions on
the jobsite are partly disassembled by MAN TURBO as required. Correspondin-
gly, individual dismantled machine components may be dispatched separately.
Additional partial disassembly of machine parts for transport on the jobsite may
only be made after consultation with MAN TURBO.

Machines which will not be erected on base frames but on foundation bars will
be placed on lower-weight transport skids for delivery.

Transport on the jobsite

Transport on site will be Purchaser's responsibility or the responsibility of the
company put in charge of transport.
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Transport proce-
dures

5.2.1.2.1

5.2.2

Completeness

Proper condiition

5-4

For the transport procedures to be observed on the jobsite refer to the Installa-
tion Manual.

Note: It is imperative that the information in the Installation Manual is observed
even during planning of the transport operations.

Transport means

The required means of transport for installation of the machine unit must be
agreed between Purchaser and MAN TURBO AG Schweiz. They must be avai-
lable on the day of installation.

Checking of scope of supply

Immediately after arrival of the consignment at site, consignee must check the
scope of supply for completeness and proper condition. For checking the
scope of supply see the Installation Manual.

The scope of supply can be checked for completeness on arrival at site by refe-
rence to the enclosed Facking fist.

Any discrepancies between the Packing list and the actual supply must be mar-
ked by consignee in the shipping papers, signed by consignee and forwarding
agent, stamped, and notified to MAN TURBO within 24 hours.

MAN TURBQO shall not accept any later claims, especially in the case of delays
during installation originating from lacking machine parts and accessories.
Consignee must check the proper condition of

B packaging
# individual machine parts
B preservation and painting

immediately after arrival at site.

Damage and defects of any kind regarding the scope of supply must be marked
by consignee in the shipping papers, signed by consignee and forwarding
agent, stamped, and notified to MAN TURBO within 24 hours.

Any later claims e.g. regarding

B damage to machine parts caused by damaged packaging,

B damage during operation attributable to transport damage, and

B delays during installation resulting from damaged machine parts and ac-
cessories

shall not be accepted by MAN TURBO.
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5.2.2.1 Marking
Label Each consignment is identified by a label applied by MAN TURBO.
Repetition of the data stated on the labels in the packing list, see Figure 5-3

Packing list (example), permits an easy check of the scope of supply for com-
pleteness.

Descript. : 1

L

Order No.:
ftem No. :
Stock No.:

S rumme
Customer

Qiy.: 4

Part No, :
Plant

Type :
Code No.: 10
Descript. © {1

2
3
5
OrderNo.: 6
7
8
9

TUBERER
MAN TURBO

Py
1 ol 42 Rl

Figure 5-1 Label

Description
Customer's order number
Item number
Qty.
Stock number
MAN TURBO order number
Part number
Plant
Type
0 Code number
1 Description

- = O 0 N O b W N =

Packing list MAN TURBO enclose a packing list with every consignment of machines, com-
ponents, other accessories, and spare parts.

Deliveries are identified by cross-referencing the stick-on label and the packing
list.
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Customs Invoice 822688

DatumDateDate 10.02.04 . MAN TURBOMASCHINEN AG
Schweiz
anaTo Jinan Steel International Trade Go., Lid,, Poslfach
21 Gongyebei Road CH-8023 Z0irich
Jinan Tel {(++41) 1-278 20 71
China Fax (r+41)1-278 20 48

Tel: 86-531-8868282
Fax: 86-531-8983798
thea Ref.iVolre raf.i¥aour re’.
Confract No. 2003CS-08QD

VenDesFrom Central Station / Dragica Dostal
Tel +41 42782971

Projektnr.; N710 0120 Wir sandizn/noye avons expédisAve have forwarded

Kennwort Jinan

Dogstar-Nr.: 822688/822700 CPT Jinan Alrport

Zeichen und Nr. Kilogrammets)

Marks and Nr. inhalVConternts/Contenu

Marques et No netto/net brifto/gross
1 case 108x77x101 cm 372,180 443,00

as per atlached packing List
{parts for compressor! HS Code 8414.90)

Markings:
2003C8-08QD

Jinan Airport China
Package No,: 1of 1
Gross weight: 443.000 kg

Net weight: 372,180 kg
Measuremant: 108x77x101 cm

1 2 3 4

The exporter of he products sovered by this document {customs
authorization no. G035/183%) declares that, exceptwhare otherwise
clearly indisated, these products are of swiss praferental orighi.

! Matosal l Hatligar { Grosjean !Rusterholz Spuhler
! T 1 1

Figure 5-2 Cover sheet packing list (example)

Marks and number
Contents

Net weight

Gross weight

A~ O =
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ERVZSNEN |

/;!‘gﬁ-mgti\
G T4 ’ lf] MARS 3
Jio78s) i TURBO |
L INTERMATIONAL TRADE CO., JTNAN, Ching
1 ' Merkings:
© Piyw \,gsﬁ o
: 108 X 7/’ ihi 2663C5-0800
. 2380 st
JIHAN ATRPORT. P.R. CHINA
Case number ¢ 1 0
Measurement 1 108x77 ylG on
Gross weight: 443,000 kg
Net weight © 372.180 kg
Item (Juantity Descrxp ion ef part Part No Height
Sub UM Code-No = ftem/Tag Mo / DRWG o : total (kg)
328 1 Couplting complete 060 010 044 313 329,066
B 568/330 X 850, FLEXIBOX
329 2 Rope {Green} 837 030 600 019 7,460
330 1 Shatt Lifting Device 837 000 080 010 24,560
331 1 teol for cooler drain 837 030 €00 010 2,080
332 1 Conrector D 125 -837 66O 00O 810 5,328
332 1 Pin spamner D125 837 0420000 810 2,540
334 1 Spasner 837 005 000 013 2,808
335 1 Surpiys material 837 090 000 810 2,08
1 2 3 4 5

Figure 5-3 Packing list (example)

ftem number
Qty.
Description
Part number
Weight

A~ W =

5.2.3 Preparation of place of use

The place of use for the machine unit supplied by MAN TURBO must satisfy the
requirements for safe installation of all components of the machine unit.

Site mobilization Site preparations include, amongst other things, the furnishing of:

B traffic areas
# magazines for tools and other material
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Installation areas

5.2.4

9.3

5.3.1

5-8

working areas

lighting

energy supply

emergency phone system
safety facilities

safeguarding of hazard areas

For mobilization and preparation of the jobsite refer to the Installation Manual.

The installation areas must be prepared in accordance with the information in
the Foundation Drawing and the General Arrangement. See Section 8.4 Dra-
wings and schematic diagrams. For preparation of the installation areas refer to
the Installation Manual.

Energy supply

Energy supply to the machine unit is made from external energy sources. Pro-
vision of the various energy sources is the Operator's / User's responsibility.

This may include:

& Power supply
@ Compressed air supply
B Coolant supply

For details on the consumers please refer to the Consumer List.

Installation and connections

Once the site has been prepared in accordance with the information in the
Installation Manual the machine unit may be installed.

Erection and alignment

The scope of work for erection and alignment of the machine unit which has to
be carried out by the Operator / User depends on the contractual agreements
between MAN TURBO and Purchaser.

Erection and alignment include, amongst other things, the following activities:

Taking the measurements of the foundation
Mounting the machine train

Rough alignment

Piping

Fine alignment
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5.3.2

5.3.2.1

5.3.2.2

5.3.2.3

B Grouting of base frame

Note: The respective work may be carried out by trained and skilled personnel
only.

For detailed instructions and data for erection and alignment refer to the Instal-
lation Manual.

MAN TURBO recommend having installation and alignment carried out by the
MAN TURBO After Sales Service.

Interfaces and connections

Piping connections

The internal piping within the machine train is completely installed at the manuf-
acturer's works up to the transition flanges at the base frame edges.

As for order-specific deviations refer to the Site Manual.

For the location of the transition flanges refer to the General Arrangement in
Section 8.4 Drawings and schematic diagrams.

For laying the piping to other plant components see the instaliation Manual.

Electrical connections

The wiring and all signal lines within the machine train required for power supply
to the machine components are completely installed at the manufacturer's
works up to the terminal boxes at the base frame edges.

For laying the cables to the local control panels observe the current national
regulations for electrical installations and the /nstallation Manual.

Compressed air connections

The lines within the machine train required for compressed air supply to
machine components are completely installed at the manufacturer's works up
to the connection points at the base frame edges.

For the location of the connection points refer to the General Arrangement in
Section 8.4 Drawings and schematic diagrams.
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53.2.4

5.4

5.4.1

54141

5-10

For laying the pipes to the local compressed air generators see the current nati-
onal regulations for compressed air installations and the Installation Manual.

Connections for oil supply

The lines within the machine train required for oil supply to machine compon-
ents are completely installed at the manufacturer's works up to the connection
points at the base frame edges.

In the case of machine trains where the oil supply unit is integrated in the base
frame all connecting pipes to the oil supply unit are completely installed.

For the location of the connection points refer to the General Arrangement in
Section 8.4 Drawings and schematic diagrams.

For installation of the oil pressure piping refer to the Installation Manual.

Commissioning

Commissioning comprises a check of the completed installation, preparation
for initial start-up, and a functional check of all technical safety facilities.

Checking of installation

After installation of the machine unit and prior to commissioning of the machine
unit all the work carried out and also the safe condition of the machine unit have
{o be checked.

Note: MAN TURBO shall not accept any warranty claims which arise due to in-
adequate checking of the installation.

Scope

When checking the installation, the following points have to be inspected in par-
ticular:

a Piping according to General Arrangement......... fitted
b WIRING cviee e s carried out properly
c Safety equipment according to General
AITANGEMENT . ... s fitted
d Walkways and WOork rOOmMS ......ccoccrrivviimeninnnnns cleared
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5.4.1.2

Initial oil fill

5.4.2

Initial operation

Handover

Inspection plan

Start-up procedure

e All warning signs according to the over-
view of hazard areas.......ccccoovvveeeennvvicinnieen e fitted

For checking individual installation sections during installation refer to the /nstal-
lation Manual.

Performance

The installation check may only be carried out by experienced operating per-
sonnel. MAN TURBO recommend having the installation check carried out by
MAN TURBO After Sales Service personnel.

The installation check also includes taking an cil sample of approx. 2 kg from
the oil tank, which must correspond to the oil specification 100%.

This serves as a reference in the further life cycle of the machine unit.

Initial start-up

For safety reasons, initial start-up must be carried out by experienced MAN
TURBO After Sales Service technicians.

Before the machine unit may be handed over to the Operator / User for normal
operation, intensive initial operation is carried out by the MAN TURBO After
Sales Service. :

Following successful initial operation the machine unit is handed over to the
Operator / User by the MAN TURBO After Sales Service. This event is docu-
mented in the handover record.

The inspection plan is prepared during handover by the Operator / User in coo-
peration with the service technician and has to be carried on appropriately
during all inspections of machine unit KOSAIR 2004. It includes information
about the day of preparation, date and scope of the next inspection, and all
requirements from the national legislation.

Following initial start-up, MAN TURBO After Sales Service establish a specific
start-up procedure for the machine unit.
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6.1

Service, maintenance and troubleshooting

This Chapter addresses the service technician of the machine unit. It provides
information about the type of work required for service, maintenance, and
troubleshooting of the machine unit. It also explains which type of work you
can carry out and which work may, for safety reasons, only be carried out by
specially trained MAN TURBO After Sales Service technicians.

Overview

In Section 6.2 Maintenance you will find information on the following subjects:

B Section 6.2.1 Maintenance schedule
B Section 6.2.2 Maintenance work
B Section 6.2.3 Cleaning

In Section 6.3 Inspection you will find an inspection plan and a detailed expla-
nation of the individual inspection stages.

In Section 6.4 Malfunctions you will find information on the following subjects:

B Section 6.4.1 Detection of malfunctions
B Section 6.4.2 Troubleshooting

In Section 6.5 Repair you will find the most important information for repair work
on machine unit KOSAIR 2004.




6.2

6.2.1

Periodlic inspection
of pressure
equipment

Maintenance work
on the machine unit

6-2

Maintenance

Maintenance comprises all measures which are taken to maintain the desired
condition of the machine unit.

Maintenance schedule

Correct maintenance of the machine unit depends on numerous factors. Main-
tenance is influenced, amongst other things, by:

Ambient conditions

Standards, directives/guidelines and laws
Quality of process gas

Quality of consumables

Number of start-ups

Standstill periods

Required availability of the machine unit
Operator's / User's maintenance philosophy

MAN TURBO recommend to establish an individual maintenance strategy
jointly with the technicians of our After Sales Service. This is the only way to per-
manently ensure safe and economical operation. Moreover, MAN TURBO After
Sales Service offer individual training courses for correct maintenance of the
machine unit.

Periodic inspection of pressure equipment shall be carried out according to the

. legal stipulations by the national authorities in the country of the Operator /

User.

The maintenance activities listed in Table 6-1 Routine maintenance work at
intervals in time and Table 6-2 Routine maintenance work depending on hours
in operation are described in Section 6.2.2 Maintenance work.

Table 6-1 Routine maintenance work at intervals in time

Interval Maintenance activity

Daily B Carry out Procedure 6-2 Checking the ol level in the oil
tank.

Monthly @ Carry out Procedure 6-8 Testing of automatic cut-in of
auxiliary oil pump.

B CarryoutProcedure 6-1 Draining condensed water from
the oil tank.

Every three months B Compare the data of the recorded operating values from
the operation log throughout this period to determine
frends.
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Maintenance work
on components

6.2.2

et

Interval Maintenance activity

Annually B Perform inspection stages 1-3 in accordance with the
inspection concept; see Section 6.3 Inspection.

In conformity with the legal sti- | B Carry out Procedure 6-9 Performing periodic inspec-
pulations by the national tions and record the results in the inspection plan.
authorities in the country of
the Operator / User.

Table 6-2 Routine maintenance work depending on hours in operation

Interval Maintenance activity

0 operating hours B Take an oil sample of approx. 2 kg from the oil tank and
keep it available for the entire life cycle of the machine
unit.

after 500 operating hours B Carry out Procedure 6-5 Analysing the ofl quality.

every 4,000 operating hours, @ Carry out Procedure 6-5 Analysing the oif quality.

at least once a year

Note: Operational checks which the machine operator of the machine unit must
carry out regularly are listed in Section 4.2.3 Checks of operation.

In addition to the maintenance work listed here, the service technician must fol-
low the maintenance procedures specified by the manufacturers of the indivi-
dual machine unit components as described in the respective operating instruc-
tions. You will find an overview of the Operating Instructions for Components in
the Annex; see Section 8.5 Operating Instructions for Components.

Maintenance work

Hazard of serious injury or death in case of improper exe-

ﬁ cution of maintenance work!

""" ¢ Have maintenance work carried out by trained and
skilled personnel only.
¢ Use original MAN TURBO spare parts only.

This Section describes the maintenance work which the service technician may
carry out without risk. For safety reasons work which requires special training
and expertise may only be carried out by the MAN TURBO After Sales Service
within the scope of inspections.
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Procedure 6-1

Responsibility
Prerequisites
Tools

6-4

Note: For information about alarm and limit values for operation of the machine
unit please refer to the Alarm and Signal List; see Section 8.4 Drawings and
schematic diagrams.

The following maintenance work is described in this Section:

Procedure 6-1 Draining condensed water from the oil tank
Procedure 6-2 Checking the oil level in the oil tank

Procedure 6-3 Topping up oil

Procedure 6-4 Carrying out the oil change

Procedure 6-5 Analysing the oil quality

Procedure 6-6 Changing the oil filter element

Procedure 6-7 Cleaning oil cooler W 11839 on the oil side
Procedure 6-8 Testing of automatic cut-in of auxiliary oil pump
Procedure 6-9 Performing periodic inspections

Draining condensed water from the oil tank

Service technician
None
Collecting vessel

1 Open the drain valve on oil tank B 11800.

'CAUTION

Hazard of environmental pollution through condensed water contai-
ning oil and pollutants!

¢ Collect the draining condensed water in a suitable collecting
vessel.

¢ Dispose of the condensed water without hazard to the environ-
ment.

2 Drain the condensed water into the collecting vessel.
3 Close the drain valve on oil tank B 11800 as soon as oil is discharged.
4 Carry out Procedure 6-2 Checking the oil level in the oil tank.

Procedure 6-1 Draining condensed water from the oil tank has been comple-
ted.
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Procedure 6-2

Responsibility
Prerequisites

Procedure 6-3

Responsibility
Prerequisites
Tools

ot

Checking the oil level in the oil tank

Service technician
None

The control and monitoring systems automatically initiate a trip if the
amount of oil in the oil system is inadequate.

1 Check the oil level in oil tank B 11800 at indicator .G 11813.
2*  Qillevel at the normal mark: Do not top up oil.

3*  Qillevel nearing the minimum mark: Carry out Procedure 6-3 Topping up
oll.

Note: The minimum filling volume is specified in the Operating Instructions for
Qil System. You will find an overview of the Operating Instructions for Compo-
nents in Section 8.5 Operating Instructions for Components.

Procedure 6-2 Checking the oll level in the oil tank has been completed.

Topping up oil

Service technician
Fresh oil in the required amount is available
Filling hose, filter with same filter mesh as the oil filter element

1 Remove the lid from the filling nozzle of cil tank B 11800.

2 Connect the filling hose to the filling nozzle. Ensure that the installed strai-
ner remains in the filling nozzle.

 CAUTION

Risk of machine damage through organometallic compounds in the
oil!

¢ Use only oil without organometallic compounds.
¢ Use oil which meets the quality requirements.

Note: Organometallic compounds (e.g. zinc compounds) in the oil may lead to
deposits in the bearings, toothed connections, and seals.
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Procedure 6-4

Responsibility
Prerequisites
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~ CAUTION

Risk of machine damage through contaminants in the oil!

¢ Ensure that the equipment used for filling and for transport is
perfectly clean.

e Top up oil through a filter of the same mesh as that of the oil fil-
ter element only.

'CAUTION

Risk of machine damage if oil mixtures or other than the known oil
brands are used!

¢ Always use the same oil brand.
e Fill the oil system with one and the same brand of oil only.
e Clean the oil system before using a different oil brand.

Note: For the oil specifications please refer to Section 8.2.2.3.1 Oif quality re-
quirements.

~ CAUTION

Risk of machine damage through malfunctioning of the oil supply if
the oil level in the oil tank is too high!

¢ Never top up oil above the maximum level mark.

3 Top up oil using the filling hose and the filter until the oil level in the oil tank
as indicated by LG 11813 is at the normal mark.

4 Remove the filling hose and the filter from the filling nozzle.
5 Put the lid back on the filling nozzle of oil tank B 11800.
Procedure 6-3 Topping up oil has been completed.

Carrying out the oil change

Service technician
The necessary amount of fresh oil is available and the following procedures
have been carried out:

B Procedure 4-12 Shutting down the machine train
8 Procedure 4-14 Shutting down the oil system
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Tools

o

The following tools are required:

B Collecting vessel for used oil with a total capacity corresponding to the
initial fill of the oil system; see Operating Instructions for Qi System.
@ Filter with same filter mesh as the oil fitter element

i

A Hazard of burns from contact with hot plant unit compon-

@ ents!

» Always wait until the shut-down machine unit has
cooled down sufficiently before carrying out the oil
change.

~ CAUTION

Risk of machine damage through organometallic compounds in the
oil!

¢ Use only oil without organometallic compounds.
¢ Use oil which meets the quality requirements.

Note: Organometallic compounds (e.g. zinc compounds) in the oil may lead to
deposits in the bearings, toothed connections, and seals.

7 ; CAUTION -
Risk of machine damage if oil mixtures or other than the known oil
brands are used!

e Always use the same oil brand.
¢ Fill the oil system with one and the same brand of oil only.
¢ (Clean the oil system before using another type of oil.

Note: For the oil specifications please refer to Section 8.2.2.3.1 Ol quality re-
quirements.
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1 Unscrew the blind flange from the drain valve on oil tank B 11800.

.~ CAUTION

Hazard of environmental pollution through used oil getting into the
sewage system!

e Collect the drained oil in suitable collecting vessels.
¢ Dispose of the used oil without hazard to the environment.

2a  Pump all the used oil from the oil tank into the collecting vessel.
2b  Empty the oil tank by draining the used oil into the collecting vessel:
2.1 Connect the drain hose to the drain valve.

2.2 Open the drain valve and wait for the used oil to drain completely
into the collecting vessel.

3 Remove the manhole cover from the top of oil tank B 11800.

Hazard of injury to the respiratory system from inhalation
of oil mist!

Follow the safety instructions for entering tanks.

¢ Prior to entering, verify that permission for entering
the oil tank has been given.

¢ Put on the required protective clothing and protecti-
ve equipment,

¢ Permit the oil mist to escape, and test the atmosphe-
re in the oil tank before entering.

e Ensure adequate ventilation of the oil tank.

4 Remove the oil residues from the bottom of the oil tank.
5 Close the manhole cover.

6 Close the drain valve.

7 Mount the blind flange on the drain valve.

8 Clean oil coolers W 11839 of oil residues as described in Procedure 6-7
Cleaning oil cooler W 11839 on the oil side.

Operating Instructions | Machine Unit | KOSAIR 2004

P



MAN TURBO | Operating Instructions for Machine Unit | 837022853 | en | /28 | 090616114501

s

9 Change the elements of oil filters F 11852 as described in Procedure 6-6
Changing the oil filter element.

10 Clean or change the filter element of the oil mist separator according to
the Operating Instructions for Oil System. For an overview of the Opera-
ting Instructions for Components please refer to Section 8.5 Operating
Instructions for Components.

11 Remove the lid from the filling nozzle of oil tank B 11800.

12 Connect the filling hose to the filling nozzle. Ensure that the installed strai-
ner remains in the filling nozzle.

CAUTION

Risk of damage to the machlne bearings through contaminated oil if
the oil is filled in incorrectly!

e Ensure that the equipment used for filling and for transport is
perfectly clean.

e Fill in the oil through a filter of the same mesh as that of the oil
filter element in the oil system only.

CAUTION

Risk of damage to the machme bearings |f another than the correct
oil is used!

* For the oil change always use oil of the same quality as that
used for the initial fill of the oil system.

Note: For the oil specifications please refer to Section 8.2.2.3.1 Oil quality re-
quirements.

18 Hillin oil through the filling hose and the filter until the level in the oil tank
as indicated by L. G 11813 is at the normal mark.

14 Keep an oil sample of the fresh oil for later oil analyses.
15 Remove the filling hose and the filter from the filling nozzle.
16  Put the lid back on the filling nozzle of oil tank B 11800.

Procedure 6-4 Carrying out the oil change has been completed.
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Procedure 6-5

Responsibility
Prerequisites
Tools

Procedure 6-6

Responsibility
Prerequisites
Tools

6-10

Analysing the oil quality

Service technician
None
Vessel for oil sample (approx. 1 litre)

1 Take an oil sample of about 1 litre from oil tank B 11800 through the valve
provided for this purpose.

2 Have the oil sample examined by a chemical laboratory or by your oil sup-
plier's technical service.

Always label each oil sample with manufacturer's name, oil brand,
date, and sampling point, etc.

Note: For the oil specifications please refer to Section 8.2.2.3.1 Oil quality re-
quirements.

3*  The oil meets the quality requirements: Oil change not required.

4*  The oil does not meet the quality requirements: Carry out Procedure 6-4
Carrying out the oif change.

5%  Water content in oif exceeds 0.1%: Have the cause determined and eli-
minated immediately by an MAN TURBO After Sales Service technician.
Contact the MAN TURBO After Sales Service; see Section 1.3.2.7 After
Sales Service.

Procedure 6-5 Analysing the ofl quality has been completed.

Changing the oil filter element

Service technician
A new filter element, sealing material and cleaning material are available.
Collecting vessel for used oil

Carry out the work according to the instructions in the Operating In-
structions for Qil System. For an overview of the Operating Instruc-
tions for Components please refer to Section 8.5 Operating Instruc-
tions for Components.

1 Open the vent valve of the second, clean oil filter F 11852.

2 Open the filling valve (in the bypass to the 3-way valve) of clean oil filter
11852.
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Wait until the non-fouled oil fitter is filled with oil and oit flows back through
the vent pipe to the oil tank.

Switch the 3-way valve on the double ail filter over to the second, clean
oil filter.

Close the filling valve (in the bypass to the 3-way valve) of the fouled oil
fitter F 11852,

Open the vent valve of fouled oit filter F 11852,

CAUTION

Hazard of enwronmental pollutlon through dramed oil gettmg into the
sewage system!

Collect the draining oil in a suitable collecting vessel.
Dispose of the oil without hazard to the environment.

10

11

i2

13

14

15

16

Place the collecting vessel underneath the drain valve of the fouled oil filter
F11852.

Open the drain valve of the fouled oil filter F 11852 and drain the oil com-
pletely from the filter housing into the collecting vessel.

Open the oil filter housing.

Change the filter element according to the instructions of the filter element
manufacturer.

Remove the parts loosely fitted in the filter housing. Remember the
sequence and direction of installation.

Clean the removed parts.

Remove oil sludge and impurities from the oil filter housing.

Clean the filter housing sump and all the interior of the filter housing.
Clean the sealing faces of filter housing lid and filter housing.

Replace the cleaned parts with new seals into the filter housing observing
the correct sequence and direction.
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Ensure that the filter element is not damaged during installation. If
necessary, wet the sealing faces, O-rings, etc., with oil to ensure that
they settle correctly during installation.

17  Fit the new filter element with new seals into the cleaned filter housing.
18  Fasten the filter element.

19 Check the sealing faces of filter housing lid and filter housing for impuri-
ties.

20* Sealing faces are fouled: Clean the sealing faces.

21 Mount the filter housing lid with new seal.

22  Screw down the filter housing lid.

23  Close the drain valve.

24  Open the vent valve.

25 Open the filling valve (in the bypass to the 3-way valve).

26 Wait until the cleaned oil filter housing has been filled with oil and oil
returns through the vent line to the oil tank.

CAUTION

Risk of machine damage through inadequate oil supply if there is
sludge in the oil filter!

e Ensure that the oil filter is not in standby mode longer than ne-
cessary.

¢ Close the filling valve of the cleaned oil filter.

27  Close the filling valve (in the bypass to the 3-way valve) of the cleaned il
filter housing.

Procedure 6-6 Changing the oil filter element has been completed.
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Procedure 6-7

Responsibility
Prerequisites
Tools

Procedure 6-8

Responsibility
Prerequisites

j

Cleaning oil cooler W 11839 on the oil side

Service technician

Oil cooler has cooled down sufficiently

Collecting vessel for oil and, if necessary, lifting gear of adequate carrying capa-
city for the cooler tube bundle

.~ CAUTION ,
Risk of machine damage in case of improper execution of mainte-
nance work!

¢ Have cleaning of the oil coolers carried out by the MAN TURBO
After Sales Service or by a specialist firm only.

1 Call in the MAN TURBO After Sales Service or a specialist firm for clea-
ning.

Procedure 6-7 Cleaning oil cooler W 11839 on the oil side has been completed.

Testing of automatic cut-in of auxiliary oil pump

Service technician
The following prerequisites must be satisfied:

B Machine train has been started up
@ Main oil pump is in operation x
@ Auxiliary oil pump P 11820 is set to automatic cut-in

1 Slowly close the shut-off valve upstream of pressure transmitter PIT
11854 and orifice plate FO 11894.

Note: The oil pressure on pressure transmitter PIT 11854 decreases to the va-
lue for automatic cut-in of the auxiliary oil pump.

2 Watch the reaction of the auxiliary oil pump

3*  The switching value has been reached and the auxiliary oil pump delivers
sufficient oil pressure: The test has been successful.

4*  |fthe switching value has been reached and the oil pressure delivered by
the auxiliary oil pump is insufficient: Have the cause determined and eli-
minated immediately by an MAN TURBO After Sales Service technician.
Contact the MAN TURBO After Sales Service; see Section 1.3.2.1 After
Sales Service.
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Procedure 6-9

Responsibility
Prerequisites

6-14

~ CAUTION

Risk of machine damage if the machine unit is operated without the
auxiliary oil pump being ready for operation!

¢ Shut down the machine unit immediately.
¢ Have the cause of the malfunction determined and eliminated
immediately by the MAN TURBO After Sales Service technician.

You cannot start up the machine unit without the auxiliary oil pump
being ready for operation.

5%  Ifthe switching value has been reached and the auxiliary oil pump has not
started up automatically: Shut down the machine train immediately. Have
the cause of malfunction immediately determined and eliminated by an
MAN TURBO After Sales Service technician. Contact the MAN TURBO
After Sales Service; see Section 1.3.2.1 After Sales Service.

6 Open the shut-off valve in the impulse line to pressure transmitter PIT
11854 upstream of orifice FO 11894,

7 Switch off the auxiliary oil pump and reset it to automatic cut-in.

Procedure 6-8 Testing of automatic cut-in of auxiliary oil pump has been com-
pleted.

Performing periodic inspections

After Sales Service technician or service technician
For this procedure the following measures and arrangements must already
have been carried out.

@ The initial acceptance test has been carried out, an inspection plan with
due consideration of the specific national laws has been set up and is
available.

B The Operator / User has made the preparations agreed with the service
technician beforehand.

B A technical expert (MAN TURBO, customer, third party e.g. TUV) is avai-
lable for performance.

B -Anindependent authorized inspector (e.g. TUV) is available for reviewing
safety regulations, controls, facilities, etc.

Periodic inspections are aimed at determining that the pressure equipment und

process gas pipes of machine unit KOSAIR 2004 are in proper condition at the
time of inspection.
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ERVANES

1 Have items 2 to 4 carried out by a technical expert or by an independent
authorized inspector and compare the results with the entries last made
in the inspection plan.

2 Arrange for the internal inspection to be carried out:

2.4

2.2%

23

2.4

Check the walls subjected to pressure for proper condition, thick-
ness, etc., by visual inspection and with auxiliary means specially
suited for this particular purpose.

If you suspect any changes which give cause for concern with
regard to safety: Carry out a non-destructive examination of the
wall parts.

Check that additional equipment parts are available and are in
proper condition.

Have the existing safety facilities checked for proper functioning
by an independent authorized expert.

3 Arrange for the external inspection to be carried out:

3.1

3.2

3.3

3.4

3.5

3.6

Check the external condition of pressure vessel and piping inclu-
ding all fastenings, supports, etc., for proper condition by visual
inspection and/or suitable auxiliary means.

Check that the necessary safety facilities are present.

Check that the available safety facilities on pressure vessels and
piping are operative.

Carry out a visual inspection of the equipment parts.
Compare the result with the latest entries in the inspection plan.

Check the measuring facilities for indicating accuracy and proper
condition.

4 Have a pressure test carried out:

4.1

4.2*

Test all pipes and pressure vessels in accordance with the appli-
cable standards and directives in the country of the Operator /
User.

If you suspect any changes which give cause for concern with
regard to safety: Have a non-destructive examination of the wall
parts carried out by an independent authorized inspector. The fol-
lowing methods are possible:

B Surface crack tests using the dye penetration method
B Radiographic inspections
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6.2.3

B Ultrasonic tests

5 Enter the following data in the inspection plan:

Scope of test

Test result

Current date

Date of next inspection

Further data result from the requirements stipulated by your national laws

6 Immediately eliminate any malfunctions which have occurred, to avoid
that machine unit KOSAIR 2004 is closed down by the competent autho-
rity.

Procedure 6-9 Performing periodic inspections has been completed.

Cleaning

Procedure 6-10 Cleaning the machine unit

Responsibility
Prerequisites

6-16

Service technician
None

A Risk of hearing damage by exposure to noise without ear
protectors!

e Near the machine unit in the marked noise area al-
ways wear the specified hearing protection.

¢ On no account remove the noise control equipment
during normal operation.

1 N

Hazard of burns from contact with hot parts of the machi-

B ne unit!
r~—} ¢ Observe the safety regulations.

Keep protective equipment in good order.
¢ On no account remove the protective equipment du-
ring normal operation.

Note: Method and frequency of cleaning the machine unit depend on the am-
bient conditions (e. g. installation site, degree of pollution of the ambient air, cli-
mate).
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6.3

Inspection plan

EIVANE

1 Regularly clean the machine unit, especially all walkways, handles, steps,
railings, pedestals, platforms, ladders, etc. from dust, soiling, ice, and
SNOW.

2 Regularly clean all indicators and operator controls in order to ensure rea-
dability and operability at all times.

¢ Remove any oil leakage immediately.

3 Clean the machine unit and the foundation immediately if operating media
have escaped or have been spilled.

4 Do not leave any tools and replacement parts in the vicinity of the
machine unit.

Procedure 6-10 Cleaning the machine unit has been completed.

Inspection

Note: If inspections during the warranty period are not carried out by MAN TUR-
BO After Sales Service technicians, the warranty will become nult and void. If
work is carried out improperly by third parties, MAN TURBO shall not be liable
for damage of any kind.

The suitable intervals for inspection of the machine unit depend on numerous
factors. Inspection intervals are influenced, amongst other things, by:

Ambient conditions

Quality of process gas

Quality of consumables

Number of start-ups

Standstill periods

Required availability of the machine unit
Operator's / User's maintenance philosophy

MAN TURBO recommend establishing an individual inspection plan jointly with
the technicians of our After Sales Service. This is the only way to permanently
ensure safe and economical operation.

The dates fixed for inspections must be adhered to. The machine unit must be
inspected even if there are no apparent defects. The objective of the inspection
is to detect and eliminate any defects in advance thus preventing downtimes of
the machine unit.
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Stage 0

Stage 1

Stage 2

Stage 3

6-18

Table 6-3 Recommended inspection plan

Year 1 2 3 4 5 6 7 8 9 10
Stage 1 X X X X X X X X
Stage 2 X X

Stage 3 X X
After 5 years of operation, the inspection intervals are mainly dependent on the operating con-
ditions and the inspection results.

MAN TURBQO distinguish between the following service and maintenance sta-
ges:

Routine maintenance work according to operational requirements carried out
on-line by the service technician of the Operator / User, e.g. filter change. The
maintenance schedule and the maintenance work are described in Section
Maintenance.

Inspection for checking and determining the operating values and reviewing the
safety systems during ongoing operation. The determined values are the basis
for stage 3. The individual activities are described in the following Procedure 6-
11 Performance of inspection stage 1.

Inspection for checking the main components and determining the condition of
the machine unit during a short-term standstill. Includes the work of stage 1.
The individual activities are described in the following Procedure 6-12 Perfor-
mance of inspection stage 2.

General overhaul. A stage 3 inspection should be carried out 6 to 12 months
after stage 1. The work operations for the general overhaul should be planned
on the basis of the values determined during stage 1. The work steps are
described in the following Procedure 6- 13 Performance of inspection stage 3.

) Hazard of serious injury or risk of machine damage in case
; of improper execution of inspection work!

¢ For the performance of inspection work always con-
tact the MAN TURBO After Sales Service; see Sec-
tion 1.3.2.1 After Sales Service.

e Use original MAN TURBO spare parts only.
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Procedure 6-11 Performance of inspection stage 1

Responsibility MAN TURBO After Sales Service technician
Prerequisites The following prerequisites must be satisfied:

1 service technician of the Operator / User is available

1 MAN TURBO After Sales Service technician specialized in commissio-
ning is available

1 MAN TURBO After Sales Service technician specialized in the field of
instrumentation is available

Consumables and replacement parts are available

Operator / User has issued release for work

Time requirement 2-3 days for examinations and operating data analysis, 1-2 days for reporting

Hazard of serious injury or risk of machine damage in case
of improper execution of inspection work!

¢ Do not under any circumstances disable or dismant-
le the safety facilities of the machine unit during in-
spection stage 1.

The MAN TURBO After Sales Service technicians carry out the following work:

Analysis of operating values

Analysis of operation log

Analysis and assessment of findings

Making recommendations

Maintenance work jointly with the service technicians of the Operator /
User, e.g.

1 Checking of automatic cut-in of the auxiliary oil pump
1 Checking fans

Checking the monitoring system

Checking the control system

Checking the auxiliary systems

Preparing report

Procedure 6-11 Performance of inspection stage 1 has been completed.

Procedure 6-12 Performance of inspection stage 2

Responsibility MAN TURBQ After Sales Service technician
Prerequisites The following prerequisites must be satisfied:

Procedure 4-12 Shutting down the machine train has been carried out
Procedure 4-13 Isolating the process gas system from the overall pro-
cess plant has been carried out

Procedure 4-14 Shutting down the oil system has been carried out
Procedure 4-15 Shutting down further components of the machine unit
has been carried out

Machine unit has cooled down

Service, maintenance and troubleshooting 6-19




B 1 service technician of the Operator / User specialized in the field of in-
strumentation is available

B 1-2 service technicians of the Operator / User specialized in the field of
mechanics are available

B 1 MAN TURBO After Sales Service technician specialized in commissio-
ning is available

# 1 MAN TURBO After Sales Service technician specialized in the field of
instrumentation is available

@ Consumables and replacement parts are available

B The special tools supplied by MAN TURBO with the machine unit are
available at the machine unit and are in operative condition

B Standard tools according to the MAN TURBO list of standard tools are
available

@m Lifting gear is available

# Operator / User has issued release for work

Time requirement 2 days for preparation, 5 days downtime of machine unit

X Hazard of serious injury or risk of machine damage in case
of inspections carried out on the non-secured machine
A unit!

e Before start of work, secure the machine against
start-up, e.g. by fitting a lock to the main switch.

The MAN TURBQO After Sales Service technicians carry out the following work:

B Work as for stage 1
B Maintenance work jointly with the service technicians of the Operator /
User, e.g.
1 Performance of borescopic inspections
1 Checking bearings
1 Checking alignment

Procedure 6-12 Performance of inspection stage 2 has been completed.

Procedure 6-13 Performance of inspection stage 3

Responsibility MAN TURBO After Sales Service technician
Prerequisites The following prerequisites must be satisfied:

B Inspection stage 1 must have been carried out 6-12 months earlier for
planning the general overhaul.

B Procedure 4-12 Shutting down the machine train has been carried out

B Procedure 4-13 Isolating the process gas system from the overall pro-
cess plant has been carried out

B Procedure 4-14 Shutting down the oil system has been carried out

B Procedure 4-15 Shutting down further components of the machine unit
has been carried out

@ Machine unit has cooled down
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Time requirement

6.4

BAR)

B 1-2 service technicians of the Operator / User specialized in the field of
instrumentation are available
B 1-2 service technicians of the Operator / User specialized in the field of
mechanics are available for each machine
& 1 MAN TURBO After Sales Service technician specialized in commissio-
ning is available
B 1 MAN TURBO After Sales Service technician specialized in the field of
instrumentation is available
B 1 MAN TURBO After Sales Service technician specialized in the field of
mechanics is available
B Consumables and replacement parts are available
B The special tools supplied by MAN TURBO with the machine unit are
available at the machine unit and are in operative condition :
B Standard tools according to the MAN TURBO list of standard tools are
available
B Lifting gear is available
® Operator / User has issued release for work
Varies, depending on the configuration of the machine unit and the findings of
inspection stage 1

Hazard of serious injury or risk of machine damage in case
of inspections carried out on the non-secured machine
unit!

¢ Before start of work, secure the machine against
start-up, e.g. by fitting a lock to the main switch.

The MAN TURBO After Sales Service technicians carry out the following work:

@ Maintenance work jointly with the service technicians of the Operator /
User, e.g.
1 Uncovering the machines
1 Complete checking of safety facilities, instrumentation, and monitoring
system.

Procedure 6-13 Performance of inspection stage 3 has been completed.

Malfunctions

This Section includes all the pertinent information for the detection of malfunc-
tions and troubleshooting. It provides the service technician of the Operator /
User with all the information required to carry out this work safely.
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6.4.1

Trip

Alarms

Oil, gas or water
leakages

Change in operating
values

Malfunctions on
components

6-22

Detection of malfunctions

Malfunctions on the machine unit can be recognized by you from the following
signs:

B Jrp

Alarms

Oil, gas or water leakages
Change in operating values
Malfunctions on components

A trip of the machine train is accompanied by an alarm. It is initiated in all cases
where any of the specified limit values is exceeded during operation.

The safety-relevant operating values which, if exceeded, result in tripping of the
machine unit will be found in the Functional Diagram. For the switching and set-
ting values please refer to the Alarm and Signal List. For an overview of the dra-
wings and schematic diagrams please refer to Section 8.4 Drawings and sche-
matic diagrams.

The control system and the monitoring system signal an alarm whenever any of
the predetermined limit values is exceeded during operation. Alarms can be
seen on the relevant monitor of the control system, see Operating Instructions
for Control System (not part of the MAN TURBO scope of supply).

The operating values which are monitored automatically and which trigger an
alarm if the respective limit value is exceeded will be found in the Alarm and Sig-
nal List. For the switching and setting values please refer to the Alarm and Sig-
nal List. For an overview of the drawings and schematic diagrams please refer
to Section 8.4 Drawings and schematic diagrams.

é Hazard of injury from falls by slipping on oily ground!

¢ Remove any oil leakage immediately.

Oil, gas or water leakages are malfunctions which have to be corrected imme-
diately in order to ensure safe operation of the machine unit.

Any change in the operating values of the machine unit under constant opera-
ting conditions is indicative of a malfunction.

The detection of malfunctions on machine unit components is described in the
operating instructions for the individual components. For an overview of the
Operating Instructions for Components please refer to Section 8.5 Operating
Instructions for Components.
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irds®

6.4.2

MAN TURBO recommend using the irds® intelligent remote diagnostic system.
irds offers

8 Transfer, reception and archiving of measuring data

B Automatic measuring data analysis with e-mail notification

8 Detailed analyses of measuring data by MAN TURBO After Sales Service
technicians

Continuous evaluation of the long-term behaviour of the machine unit provides
for quick detection of irregularities. In case of a malfunction, irds® gives MAN

TURBO After Sales Service technicians quick access to current and archived

measuring data. The MAN TURBO After Sales Service technicians are thus able
to quickly analyse the malfunction.

If you are interested in the use of irds®, please contact the MAN TURBO After
Sales Service; see Section 1.3.2.7 After Sales Service.

Troubleshooting

Hazard of serious injury or death in case of improper eli-

g mination of malfunctions!

¢ Have malfunctions which you cannot eliminate
yourself corrected by MAN TURBO After Sales Ser-
vice technicians.

Note: During operation of the machine unit, malfunctions may occur which you
cannot eliminate by means of the measures described in the following. In such
cases always contact the MAN TURBO After Sales Service.

Malfunctions which occur on the components of the machine unit
must be eliminated according to the operating instructions for the
component concerned. For an overview of the Operating Instructions
for Components please refer to Section 8.5 Operating Instructions
for Components.

This Section describes how to eliminate the following malfunctions:

Symptom 1 Increase in shaft vibrations and bearing temperatures after shut-
OWN L e 6-24

Symptom 2 Oil pressure 100 low. . .. .. oo 6-24
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Symptom 1

Hypothesis 1-A

Diagnosis 1-A

Symptom 2

-Hypothesis 2-A

Diagnosis 2-A

Hypothesis 2-B

6-24

Symptom 3 Oiltemperaturetoo high .. ...... ... .o oo 6-25

Symptom 4 Seal air pressure to oil-side shaft sealtoolow. ........... 6-26

Increase in shaft vibrations and bearing temperatures after shut-down

Machine train rotates reversely due to gas expansion from the process gas
discharge pipe

1 Check whether the shut-off valve in the process gas discharge pipe is
open.

Yes/No question: Is the shut-off valve in the process gas discharge pipe open?

YES o see Diagnosis 1-A

NO . o contactthe MAN TURBO After Sales
Service; see Section 1.3.2.1 After
Sales Service

Machine train rotates reversely due to gas expansion from the process gas
discharge pipe

1 Close the shut-off valve in the process gas discharge pipe.

Oil pressure too low
Oil pressure control valve PCV 11873 set too low
1 Check the setting of oil pressure control valve PCV 11873.

Yes/No question: Is the setting of oil pressure control valve PCV 11873 below
the specified range?

YOS see Diagnosis 2-A
NO . see Hypothesis 2-B

Oil pressure control valve PCV 11873 set too low
1 Set oil pressure control valve PCV 11873 at the specified value; see Alarm

and Signal List. For an overview of the drawings and schematic diagrams
please refer to Section 8.4 Drawings and schematic diagrams.

Air in the lube oil system
1 Vent the lube oil system through all vent valves.

Yes/No question: Is the oil pressure now in the normal range?
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Diagnosis 2-B

Hypothesis 2-C

Diagnosis 2-C

Hypothesis 2-D

Diagnosis 2-D

Symptom 3

Hypothesis 3-A

YOS . e see Diagnosis 2-B
NO . see Hypothesis 2-C
Alr in the lube oil system

QOil filtter F 11852 is fouled

1 Check whether the differential pressure across the oil filter exceeds the
limit value.

Yes/No gquestion: Does the differential pressure across the oil filter exceed the
limit value?

YES . see Diagnosis 2-C
NO . o see Hypothesis 2-D

Qil filter is fouled

1 Carry out Procedure 6-6 Changing the oil filter element; see Section 6.2.2
Maintenance work.

QOil cooler W 11839 is fouled.

1 Check the oil temperature downstream of oil cooler W 11839.

Yes/No question: Is the oil temperature downstream of the oil cooler too high?

XS, see Diagnosis 2-D

NO . contact the MAN TURBO After Sales
Service; see Section 1.3.2.1 After
Sales Service

Oil cooler is fouled

1 Carry out Procedure 6-7 Cleaning oil cooler W 11839 on the oil side; see

Section 6.2.2 Maintenance work.

Oil temperature too high

Oil temperature control valve TCV 11845 set too high

1 Check the setting of oil temperature control valve TCV 11845,

Yes/No question: Is the setting of oil temperature control valve TCV 11845
above the specified range?

XS, oo see Diagnosis 3-A
NO o . ... see Hypothesis 3-B
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Diagnosis 3-A

Hypothesis 3-B

Diagnosis 3-B

Hypothesis 3-C

Diagnosis 3-C

Symptom 4

Hypothesis 4-A

6-26

Oil temperature control valve set too high

1 Set the oil temperature control valve at the specified value; see Alarm and
Signal List. For an overview of the drawings and schematic diagrams ple-
ase refer to Section 8.4 Drawings and schematic diagrams.

Setting of cooling water flow to oil cooler W 11839 is too low

1 Check the cooling water flow to the oil cooler.

Yes/No question: Is the cooling water flow below the specified flow rate?

YOS i see Diagnosis 3-B
NO o see Hypothesis 3-C

Setting of cooling water flow to oil cooler W 11839 is too low

1 Set the cooling water flow to the oil cooler at the specified value; see Ope-
rating Instructions for Lube Qil System. For an overview of the Operating
Instructions for Components please refer to Section 8.5 Operating
Instructions for Components.

Oil cooler W 11839 fouled
1 Check the oil temperature downstream of oil cooler W 11839.

Yes/No question: Is the oil temperature downstream of the oil cooler higher
than the setpoint?

YOS see Diagnosis 3-C

NO o contactthe MAN TURBO After Sales
Service; see Section 1.3.2.1 After
Sales Service

Oil cooler is fouled

1 Carry out Procedure 6-7 Cleaning oil cooler W 11839 on the oil side; see

Section 6.2.2 Maintenance work.
Seal air pressure to oil-side shaft seal too low
Setting of seal air control valve too low

1 Check the setting of the seal air control valve.

Yes/No question: Is the setting of the seal air control valve below the specified
range”?

YBS v see Diagnosis 4-A
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Diagnosis 4-A

Hypothesis 4-B

Diagnosis 4-B

6.5

NO . see Hypothesis 4-B
Setting of seal air control valve too low
1 Set the seal air control valve at the specified value; see Alarm and Signal

List. For an overview of the drawings and schematic diagrams please
refer to Section 8.4 Drawings and schematic diagrams.

Seal air pressure supplied by overall process plant insufficient
1 Check the pressure in the seal air supply to the machine unit.

Yes/No question: Is the pressure in the seal air supply to the machine unit too
low?

YOS . ot e see Diagnosis 4-B

NO oo contactthe MAN TURBO After Sales
Service; see Section 1.8.2.1 After
Sales Service

Seal air pressure supplied by overall process plant insufficient

1 Adjust the specified pressure in the seal air supply to the machine unit.

Repair

Hazard of serious injury or death in case of improper re-
pair work on the machine unit!

¢ Always contact the MAN TURBO After Sales Service
to carry out repair work.
» Use original MAN TURBO spare parts only.

Hazard of serious injury or risk of machine damage in case

of repair work being carried out on the non-secured ma-
chine unit!

* Before start of work, secure the machine against
start-up, e.g. by fitting a lock to the main switch.

Service, maintenance and troubleshooting 6-27




Note: If repair work during the warranty period is not carried out by MAN TUR-
BO After Sales Service technicians, the warranty will become null and void. If
work is carried out improperly by third parties, MAN TURBO shall not be liable
for damage of any kind.

Repair will become necessary if the machine unit shows a defect which makes
further safe use impossible. A faulty machine unit must not be used until the
defect has been eliminated. For the performance of repair work on the machine
unit please contact the MAN TURBO After Sales Service; see Section 1.3.2.1
After Sales Service.
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71

Decommissioning, dismantling, and
disposal

This Chapter addresses the Operator / User and the service technician. It pro-
vides you with all the information required for decommissioning, dismantling,
storage, and disposal of machine unit KOSAIR 2004.

Overview

In Section 7.2 Decommissioning you will be acquainted with the major aspects
of decommissioning the machine unit.

In Section 7.3 Dismantling you will find the steps required for dismantling the
machine unit.

In Section 7.4 Storage you will find information on how to protect the dis-
mantled machine unit from lasting damage resulting from storage.

In Section 7.5 Disposal you will find important information for possible scrap-
ping of the machine unit.
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1.2 Decommissioning

Procedure 7-1 Decommissioning the machine unit

Responsibility Service technician
Prerequisites All procedures from Section 4.2.5.1 Measures for standstill periods have been
carried out.

1 Take measures to prevent further utilization of the machine unit.

2 Completely isolate the machine unit from the process gas system of the
overall process plant.

3*  If the machine unit is to be started up again at a later date: Have the
machine unit provided with long-term preservation. Contact the MAN
TURBO After Sales Service; see Section 1.3.2.7 After Sales Service.

Procedure 7-1 Decommissioning the machine unit has been completed.

7.3 Dismantling

Procedure 7-2 Dismantling the machine unit

Responsibility Operator / User

Prerequisites Procedure 7-1 Decommissioning the machine unit has been carried out

1*  If dismantling is carried out for the purpose of re-using the machine unit:
Have the machine unit dismantled by the MAN TURBO After Sales Ser-
vice; see Section 1.3.2.7 After Sales Service.

2*  If dismantling is carried out for disposal of the machine unit: Contract a
competent firm to carry out the following work:

~Acaution
Hazard of injury or risk of environmental damage when
handling substances hazardous to health and/or the envi-
ronment!

¢ Ensure proper disposal of all substances.
e Observe the national regulations for disposal.
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Note: The Operator / User is obligated to place an order for dismantling of the
machine unit only with specialist companies to whom the necessary devices
and equipment items as well as the required skilled personnel are available for
carrying out the work safely.

Disconnecting the power supply

Disconnecting the operating media connections

Draining all consumables and operating media from the machine unit and
ensuring disposal without hazard to the environment

Removing wiring and piping connections to control panel and machine
unit

Dismantling individual components of the machine unit in accordance
with the instructions in the Operating Instructions for Components. You
will find the overview of the Operating Instructions for Components in
Section 8.5 Operating Instructions for Components.

Dismantling the remaining plant unit parts in the following sequence:

1 Piping

1 Valves, flaps, efc.

1 Pumps

1 Heaters

1 Thermostats, transmitters, pressure gauges, stc.

1 Terminal boxes and control panel

Stripping down the machine unit observing the respective material
groups

Procedure 7-2 Dismantiing the machine unit has been completed.

7.4 Storage

Procedure 7-3 Storing the dismantled machine unit

Responsibility Service technician

Prerequisites Procedure 7-2 Dismantling the machine unit has been carried out

1

2

Have the machine unit provided with long-term preservation. Please con-
tact the MAN TURBO After Sales Service; see Section 1.3.2.1 After Sales
Service.

Store the preserved machine parts in a dry and sheltered location.

Procedure 7-3 Storing the dismantled machine unit has been completed.

Decommissioning, dismantling, and disposal 7-3




7.5

Procedure 7-4

Responsibility
Prerequisites

7-4

Disposal

Disposal of dismantled machine unit

Operator / User
Procedure 7-2 Dismantling the machine unit has been carried out

~ ACAUTION

Hazard of injury or risk of environmental damage when

handling substances hazardous to health and/or the envi-
ronment!

e Ensure proper disposal of all substances.
¢ Observe the national regulations for disposal.

1 Call in a specialist firm or contact the MAN TURBO After Sales Service;
see Section 1.3.2.7 After Sales Service.

Note: The Operator / User is obligated to place an order for disposal of the ma-
chine unit only with specialist companies to whom the necessary devices and
equipment items as well as the required skilled personnel are available for car-
rying out the work safely.

Procedure 7-4 Disposal of dismantled machine unit has been completed.
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8.1

Annex

This Chapter addresses all users of machine unit KOSAIR 2004. It provides you
with general information about machine unit KOSAIR 2004 and with references
to further component-specific sources of information.

Overview

Section 8.2 Technical details includes all the major data for machine unit
KOSAIR 2004:

@ Section 8.2.1 Machine unit data
B Section 8.2.2 Operating data
B Section 8.2.3 Ambient conditions

In Section 8.3 Quality checks and tests you will find information on activities
prior to dispatch of machine unit KOSAIR 2004.

In Section 8.4 Drawings and schematic diagrams you will find a list of helpful
information material for your machine unit KOSAIR 2004.

In Section 8.5 Operating Instructions for Components you will find a list with

additional operating instructions for the individual components of machine unit
KOSAIR 2004.
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8.2

8.2.1

8.2.2

8.2.2.1

8-2

Technical details

In this Chapter you will find all data, values, substances, and conditions required
for safe and reliable operation of machine unit KOSAIR 2004.

Machine unit data

Table 8-1 Technical data of machine unit

Designation Value Unit
Manufacturer MAN TURBO AG Schweiz
Year built 2005
Height 5111 { mm
Width 5,000 | mm
Length 11,000 | mm
Total weight 76,000 | kg

Further technical data for the individual components of the machine unit will be
found in the Operating Instructions for Components, see Section 8.5 Operating
Instructions for Components.

Operating data

The operating data of the machine unit components will be found in the respec-
tive operating instructions for the component concerned. See Section 8.5 Ope-
rating Instructions for Components.

Switching values

The switching values for

B start-up interlocks
B alarms

B tripping

are listed in the Alarm and Signal List. See Section 8.4 Drawings and schematic
diagrams.
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8.2.2.2

8.2.2.3

Operating media
quantities

8.2.2.3.1

Scope

Properties

Annex

o

Noise emissions

The sound data have been determined according to DIN 45635 and
DIN EN ISO 3744 and are valid for normal operation.

Table 8-2 Noise emissions

Type of
Designation measure- Value Unit
ment
Machine unit without noise hood Lpa 825 | dB(A)

Operating media requirements

The required quantities of operating media are listed in the Consumer List. See
Section 8.4 Drawings and schematic diagrams.

0il quality requirements
The oil quality requirements apply to the complete oil system.

The lube oil must have the following basic properties:

Partly synthetic mineral oil according to DIN 51515-1/-2
High ageing stability
High oxidation stability
High wear-reducing effect under boundary and mixed-friction conditions
Favourable air and water release property
Low foaming tendency
Good corrosion protection for ferrous and non-ferrous metals
Free from organometallic compounds
Low tendency to separation of oil-insoluble products under temperature
load
Suitable for high service temperatures
1 up to 120°C hot-spot temperature for turbine oils
1 up to 135°C specifically for gas turbines
@ Suitable temperatures for continuous operation
I up to approx. 105 £5°C
@ Suitable temperatures for permanent oil tank
1 uptomax. 70°C
1 up to max. 80°C for gas turbines
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Table 8-3 Oil requirements

Property Requirement Test method
Viscosity ISO VG 46 DIN 51562-1
ASTM-D 445
Viscosity index minimum 95 DIN IS0 2909
ASTM-D 2270
Density at 156°C <0.90 g/cm3 DIN 51 757
ASTM-D 1298
Appearance fight and clear
Colour <2 DIN ISO 2049
ASTM-D 1500
Flash point 2 180°C DIN 18O 2592
ASTM-D 92
Flow point <-9°C ISO 3016
ASTM-D 97
Neutralization index <0.156 mg KOH/g DIN 51 558-1
ASTM-D 974
Ash <0.01% by mass DIN EN ISO 6245
ASTM-D 482
Water content <150 mg/kg DIN &1 777-1
ASTM-D 1744
Water release property <300 seconds DIN 61 589-1
ASTM-D 1401
Air release property at 50°C | <5 min. DIN 51 381
ASTM-D 3427
Demulsification at 40°C <15 min. DIN ISO 6614
ASTM D 1401
Corrosive effect on copper <2-100 A3 DIN EN ISO 2160
ASTM-D 130
Corrosion protection <0-B (DIN) DIN 51585
for steel passive (ASTM) ASTM-D 665
Solid foreign matter <300 mg/kg DIN ISO 5884
Fouling class <20/1714 1SO 4406
Foaming characteristics <50/50/60 mi DIN 51 566
Foam formation 0/0/0 mi ASTM-D 892 (Sequence 1-3)
Foam stability (10 min.)
Load carrying ability (load 7 FZG/GRC standard test
stage) DIN 51 354-02-A/8.3/90
ASTM-D 5182
ISO 14 635-1
IP 334

Operating Instructions | Machine Unit | KOSAIR 2004




MAN TURBO | Operating instructions for Machine Unit | 837022853 | en | £/8 | 090617110101

8.2.2.3.2

8.2.2.3.3

8.2.2.3.4

Annex

Table 8-4 Ageing behaviour requirements of oils

g

for oxidation and corrosion
preventing properties

TAN change: max. 2.0 mg
KOH/g

Sludge: to be indicated in
mg/100 ml

Property Requirement Test method
TOST ageing stability 2 4000 h (standard) DIN 61 687
ASTM-D 943
RBOT ageing stability 2> 350 min (standard) ASTM-D 2272
Testing of low-viscosity oils Viscosity change: 20 to 5% DIN 51 394

FTM791B-6308.6

Seal air quality requirements

Filtered seal air only must be used as medium for buffering the dry gas seals
and the secondary seals. The air must be dry and free from liquid constituents

such as oil.

Table 8-5 Seal air requirements

Designation Value Unit
Type of gas Alir | -
Instrument air quality requirements
The instrument air must be free from dust and oil.
Table 8-6 Instrument air requirements
Designation Value Unit
Operating temperature 30 | °C
Dew point -30 § °C
Residual moisture 0| %

Cooling water quality requirements

The cooling water must satisfy the following requirements:



Table 8-7 Cooling water requirements

Fresh water
Designation
Value Unit
Fouling factor 0.00017 | mN2KW
pH value 6-8.7
Chilorine content 53.2 | MgA
TDs? 10 | Mg/
inlet pressure 10 | barg
a) Total Dissolved Solid
8.2.3 Ambient conditions

Table 8-8 Ambient conditions

Designation Value Unit

Mounting indoors, frost protected | -
Elevation above mean sea level 208 | m
Barometric pressure 0.99 | bar
Ambient temperature normal 20 | °C

min. 31°C

mex. 45 | °G
Outside temperature normal 12

min. -25

max. 35
Relative humidity normal 67 | %

8.3 Quality checks and tests

The quality checks and tests carried out on the machine unit prior to dispatch
are documented in the MAN TURBO Quality Documentation. This Quality
Documentation is supplied separately.

8-6 Operating Instructions | Machine Unit | KOSAIR 2004




MAN TURBQ | Operating Instructions for Machine Unit | 837022853 | en | 7/8 | 090617110101

8.4

8.5

Annex
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Drawings and schematic diagrams

The following documents will be found in the separate folders Drawings and
Schematic Diagrams.

Table 8-9 List of drawings and schematic diagrams

Title Drawing No.

1 P&l Diagram 837016878_1
837016878_2
837016878_3
837016878_4

2 General Arrangement 837016420 _1
837016420 _2

3 Overview of Hazard Areas 837021159
4 Foundation Drawing 837016421
5 Instrument List 837017127
8 ay ] Sighal List 837017129
7 Consumer List 837016876
8 Start-up Diagram 837016287
g  Functional Diagram 837017130
10 Description of Anti-surge Control 837017435

Note: Drawings and schematic diagrams which refer directly to a component
are filed in the respective operating instructions for the component concermed.
You will find an overview of the Operating Instructions for Components in the
following Section 8.5 Operating Instructions for Components.

Operating Instructions for Components

The following operating instructions will be found in the separate folders Ope-
rating Instructions for Components.

Table 8-10 List of Operating Instructions for Components

Component Manufacturer Type Tag No.
i Gear unit BHS Getriebe HC 63-2 -
GmbH
2 Compressor MAN TURBO RIK 80-4 -
3 Qilsystem Lubisystem S.r.l. -




Component Manufacturer Type Tag No.
4 fi-s c ABB Protronic 550 FIC 11077
5 Coupling 1 Eurofiex 10 GBH-330-8 | -

6 Condensate fraps BEKO Kondensat | BEKOMAT 16 | -
Technik GmbH COo
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Glossary

This glossary provides an explanation of fundamental terms. The definition of
terms will facilitate your understanding of the Operating Instructions.

Note: The definitions are primarily guided by the European directives and stan-
dards.

The following terms are included in the glossary:

Decommissioning
Subassembly
Intended use
Operation

Initial start-up

Skilled person
Overall process plant
Commissioning
Start-up

Inspection

Service and maintenance
Repair

Component
Machine

Machine unit
Machine train

Glossary-1




Decommissioning

Subassembly

Intended use

Operation

Initial start-up

Skilled person

Overall process
plant

Commissioning

Start-up

Inspection

Glossary-2

Normal operation
Procedures
Special operation
Shut-down
Malfunction
Handover
Maintenance

The machine unit is not used any longer and finally decommissioned. With
decommissioning the operation permit expires. The machine unit can only be
used again after renewed commissioning, i.e. with new operation permit.

A component is made up of several subassemblies. Subassemblies consist of
one or several component parts.

The intended use defines the mode of utilization of the machine unit. This results
from the design and construction of the machine unit.

Operation starts with handover of the operational machine unit to the Operator
/ User and ends with (final) decommissioning. Operation thus also includes any
standstill periods. Standstills could be due to the following reasons:

B General interruption of utilization (normal operation)
B Malfunction (special operation)
8 Service and maintenance (special operation)

Initial start-up takes place during commissioning.

A skilled person is a person who, based on his/her special training and experi-
ence, is capable of recognizing risks and avoiding potential hazards which may
arise from operation or service and maintenance of a product. (EN 62079) MAN
TURBO differentiates between the following types of skilled persons (user
roles):

B Machine operator
B Service technician
B MAN TURBO After Sales Service technician

The overall process plant constitutes the primary production process to which
the machine unit contributes a part. Within the overall process plant the MAN
TURBO machine unit is only one of several functional units.

With commissioning the machine unit is made ready for use and handed over
to the Operator / User. Following handover the machine unit is in operation.

Start-up is the initiation of processes or movements. In the case of rotary
machines this is, for instance, the controlled increase of speed from standstill
up to operating speed, in the case of auxiliary systems the controlled increase
of oil pressure, oil temperature, cooling water flow rate, etc. up to the operating
value.

An inspection is a check that is carried out regularly. At predetermined time
intervals components of the machine unit have to be partly disassembled and
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Service and mainte-
nance

Repair

Component

Machine

Machine unit

Machine train

Normal operation

Procedure

Special operation

Shut-down

'1

the subassemblies or parts subjected to a detailed review. The aim of an
inspection is to determine potential sources of damage in good time, before fai-
lures and severe damage result.

Service and maintenance comprise all activities carried out to maintain or res-
tore the functional integrity of the machine unit. This includes maintenance,
inspection, and repair.

Repair includes all measures necessary to restore the required condition of the
machine unit.

Repair is required

# if a technical defect has occurred.
B if it becomes apparent that a technical defect is about to occur (e.g. if
wear is detected).

A component is a self-contained functional unit which is part of the machine
unit. A component may be a machine, an auxiliary system or an individual com-
ponent part. A component is made up of individual subassemblies.

A machine is a functional technical unit (e.g. made up of rotor and stator) which
by itself is not operational. Functionality is provided by the interaction with other
machines and the auxiliary systems of the machine unit.

The machine unit is an operational entity which is made up of individual com-
ponents. A component may be a machine, an auxiliary system or an individual
component part.

A machine train consists of machines with coupled shafts which co-rotate.

Operating condition in which the machine unit fulfils or is able to fulfil its envisa-
ged function. Normal operation includes standstill periods which are dueto
other reasons than those arising from the machine unit itself. These include, for
example, general interruptions of production.

A procedure is a sequence of complex, interrelated work steps resulting in the
fulfilment of a task (e.g. start-up of steam turbine). These may also be part of a
complete process (e. g. start-up of machine train) or a higher-ranking proce-
dure.

Operating condition in which the machine unit is not in normal operation, i.e. is
not able to perform its intended function. The reasons for this result from the
machine unit itself. The term "special operation” is the opposite of the term "nor-
mal operation”.

Shut-down is the termination of processes or movements. In the case of rotary
machines, for instance, shut-down is the controlled reduction of speed up to
standstill of the rotor(s) and in the case of auxiliary systems the controlled
reduction of oil pressure, oil temperature, cooling water flow rate, etc.
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Malfunction

Handover

Maintenance

Glossary-4

A malfunction is a situation where the functionality of the machine unit is affec-
ted or will obviously be affected shortly. This is the case with:

Tripping (e.g. EMERGENCY STOP)
Alarm signals of the monitoring system
Deterioration of performance of functions
Impending deterioration of functionality

Standstill periods due to (production) disorders within the overall process plant
are not malfunctions of the machine unit.

Handover is the point in time where commissioning is completed and the
machine unit is taken over (for operation) by the Operator / User.

Maintenance comprises all measures which are taken to avoid foreseeable mal-
functions or defects. The aim is to maintain the functional integrity of the
machine unit. Example: Regular cleaning of oil filter.
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