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© 2005 Atlas Copco Energas GmbH
All rights reserved.

The binding copy of the turbomachinery instruction manual shall be that written version which
was delivered by Atlas Copco as contractually stipulated.

Although this EDP-version has been established with utmost care, Atlas Copco Energas GmbH
shall not be liable for faulty machine operation deriving from the use or further-use of this EDP-
version.

The use of the texts contained in this instruction manual on data media without this copyright
notice shall be prohibited.

Texts, data and drawings must not be made available to third parties.

The owner of the turbomachinery unit shall have the right to make copies of this instruction
manual for his own use. He is, however, advised to order additional copies at the competent
Atlas Copco representation or the Atlas Copco Energas Parts & Service Centre against invoice to
make sure that the latest edition is available on the job.

The information contained in this instruction manual has been correct at the date of issue. It is,
however, subject to modifications prompted by alterations in design or to eliminate any
deficiencies that have become obvious.

All users of this instruction manual are requested to advise Atlas Copco Energas GmbH of each
and every insufficiency they detected, in particular those concerning product safety.
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The turbomachinery manuals are an integral part of their scope of supply. They contain
information on characteristic features and handling of the turbomachinery unit to ensure that the
unit is ready for operation any time and must be filed for further use.

The manuals, although comprehensive, are not in a position to replace thorough and in-deep
training of your personnel and consist of the following chapters that are checked here:

EM OMM | IM | MM
A | Basic safety precautions X
B | Instructions for transport, storage and preservation X
C |Description of erection X
Description of first commissioning X
D | Operating instructions (start-up, operation, shutdown) X
Possible faults, causes and corrections
E |Plant description X
F |Instrumentation (measuring  instruments  and X
- | controlling devices) *)
G | Maintenance and repairs X
H |Annex *) X
Technical documentation of sub-suppliers *) X

*) Content may be different in each manual

EM: Erection Manual; OMM: Operation & Maintenance Manual; IM: Instruction Manual, MM:
Maintenance Manual

Prior to commencing any work on the turbomachinery unit, the manuals must be read by
all those who are supposed to handle, assemble, operate, service or repair the
turbomachinery unit.
Compliance with the instructions for operation, maintenance and repair shall be
mandatory.
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Addresses

» Sales Representation that is competent for you.

Atlas Copco Compressor International Slovakia (Repr.)
Elektricna 6471

91101 Trencin

Slovakia

e Technical Service for Turbomachinery

Questions on erection/installation

Phone:  +49 (0) 2236-9650-868 or 694
Fax: +49 (0) 2236-9650-899

Technical assistance

Phone:  +49 (0) 2236-9650 854 or 850
Fax: +49 (0) 2236-9650-899

Spare parts:

Phone:  +49 (0) 2236-9650-712
Fax: +49 (0) 2236-9650-721

The postal address of all departments shown above is:

Atlas Copco Energas GmbH™
Am Ziegelofen 2
D-50999 Kéln

Phone. +49 (0) 2236-9650-0

e-Mail: atlascopco.energas@de.atlascopco.com
URL: www.atlascopco-gap.com

*Used abbreviation in this manual:

- ACE for Atlas Copco Energas
- AC Atlas Copco in general

Altlas Copco
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The turbomachinery manuals should always be up-dated. Modifications might become necessary

whenever

- new experience gathered during commissioning call for changes or supplements. |

- turbomachinery was subjected to basic changes that became necessary on account of |
experience made with comparable machinery.

- customer feedback is considered.

Please help us to up-date the manuals by keeping us informed about any improvements and/or

substantial changes, e.g. of operating parameters. After revision, we will replace the modified

pages of the manual by the updated version and return them to you.

Modification, supplements Issued Checked

Revision |Sheet No. [ Description on by

0.0 all 24.06.05 Kuttig Genzel

1.0 F Description of control system|01.09.05 Schneider Genzel
revised

2.0 G, H Modifications, sub supplier 07.06.06 Schneider Genzel
manuals added
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A BASIC SAFETY PRECAUTIONS
A1 DANGEROUS NATURE OF THE TURBOMACHINE...............c.... 3
A2 SPECIFIC SAFETY PRECAUTIONS, USED PICTOGRAPHS
AND SIGNS ..o s s ane e 3
A3 PROPER AND DUE APPLICATION......ccccoommmnisnnnminssennesssssnnnnnas 5
A4 SELECTION AND QUALIFICATION OF PERSONNEL ..........c.... 5
A5 THINK SAFETY 1iiiieeiiiiisnenenmmimiismnsssnmssssssssssssssssssssasssssssnnssnnsssnnas 6
A6 NATIONAL REGULATIONS, LAWS AND RULES..........ccccunsnnnens 7

A7 SAFETY INSTRUCTIONS ABOUT PRESSURE EQUIPMENT ....7
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B TRANSPORT STORAGE AND PRESERVATION
B1 SAFETY INSTRUCTIONS FOR TRANSPORT AND STORAGE. 3
B2 STATUS ON ARRIVAL.......ccccnnernscrmmmssissssssasssssmmnmsmsisssssnansninanans 4
B2A1 Information about packing lists.......ccccccininnimisnnnr . 4
B3 INSTRUCTIONS FOR STORAGE .....c.cececneecnmmmensninmnmmmnnsn. 5
B31 Storage of disassembled turbomachinery units..........ccccccvvnicriininnnicnnnn, 5
B3.2 Storage of electrical machinges .........couccniinnninn e 6
B 3.3 Storage of elastomer seals (O-rings or similar) ..........ccocnriinmnninscicinaneee 6
B4 PRESERVATION AND PROTECTION AGAINST
CORROSION ......ooeeeremcmmmessssissinesmnssnssssssssssssmsmsmsmmmsessensmmmsiesensssanns 7
B 4.1 Preservation when erection was interrupted............cccccceiniininmmmmnsnninn 7
B 4.2 Weather protection of turbomachinery temporarily stored outdoors...... 7
B4.3 Standstill operation ...t ———— 7
B5 TRANSPORT SKETCHES.....ccccoimmmmmiiimmmmmmmmnmmmsmsssssmmsan s 9
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C Erection and first commissioning

Cc1 SAFETY PRECAUTIONS........ccooiiviiriinirenncnesnensmummmnmssesssssssssmnnmnns 3
C2 ERECTION ..couvivurmemmmmmmiemenenimimmmmanssssassasssssssrsssssersessummnnsssssssssnssnnnans 4
Cc21 Ambient cONdItioNS .......ccvviiieeniesrcrcr s e s s s e n s anaaas 4
C22 Supply connections, electricity and auxiliary materials ........cccccceerirerinnnnn 4
C23 Preparations, checks of foundation............c.cccciiiiiicnciimnnmmrseesescsnen. 6
C24 Assembling SEQUENCE ... e s s e s s e sssssanennennes 6
c25 Positioning of centrifugal-compressor on foundation..........c..ccciiiiinicinnns 7
C26 Installation of aCCeSSOrIeS.....ccciiiiiiiiiimiret e e neaes 10
C 2.7 ANti-frost MEASUIES .....iiiiiviiiiiicrierecssrerrcrsrsere s e errnessea e e s s srenassassnsnsnnnsnns 12
C28 Alignment of driver towards COmMpPreSSor......ccccccrvririsrsssisniisisssesssssssssnsssss 12
Cc29 LT o TV {1 V' 14
Cc3 FIRST COMMISSIONING..........cimeeerirenennnressmsnssnnncenssnssasssssesane 15
Cc31 PreparatioNS ...ttt ———————————— 15
O 0/ Y 1 o 15
Cc33 g o To =T o [T = N 16
Cc34 Commissioning of compressor control system structure..........ccccceeeue.. 16
O T N B = 1 1 T O PSR 16
L ORC R o N Y U T o o |V OO 17
C3.4.3 Energising the CUDICIES........ccoviiieiiiiieiie e e 17
C 3.44 Process logic control and operator panels............ccvveeeeciieenieeeicscieneee e 17
C35 Cold COMMISSIONING ....cccceeirrrrisensenessnesssnserrrersseeesrerresesssneasaastenransresnenens 17
C 3.5:1  GeNEral rMArKS ....coveeciireiriite e iceciririre e s e e e e rereera s e s s e s e vabsnre e e e e e s s sesanennesssessenan 17
C 3.5.2 Function test of analogue and binary signals..........cevvveveevevverimiiieiecece e 17
C 3.5.3 Calibration of transmitters and switChes .............cooor e, 18
C 3.5.4  AUXIlIAIY dEVICES .....cciereeete et e e et e s ba e e e e s e s s 18
C 3.6.5  Auxiliary drive CONIOL......uuueeeii i e s s s 19
C 3.5.6 Sequential CoONMIOl....... oo s 19
C3.6 Hot commissioning for driver.........ccoii s e 19
C 3.6.1  GENEIAl FEMAIKS ... .uueiereieeeeeeccerre s s se b bar s e ie e s s se s aeenseeseseeaes 19
O T o 0 g (=T o2 T =1 (oo O R 19
C3.6.3 Mechanical test rUn........cccciire e 20
C 3.7 Hand=0Ver {0 USEI .....ccocrermmmimiiiisissiinisiinenssssssssssssesessssnensensesrnnsssssssnsanssnnsnns 20
C4 8 510 10 0 20
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D Operating instructions

D1 SPECIAL INSTRUCTIONS FOR SAFE OPERATION .......cceuniunn 3
D2 IMPERMISSIBLE OPERATION......cccconuimemmenunsmmmmsesmummmnnmsssmmnmnn 4
D3 PERMISSIBLE OPERATION....ccccesmmmmmenmmnssisssssmssssesmmnnnsnassnosunnmnnss 5
D4 MAINTENANCE DURING OPERATION ........cccconnimmmmmmmmmensunsannnne 5
D 4.1 Maintenance schedule during operation ..........ccccceiiirmnenmmnererooo. 6
D5 OPERATING INSTRUCTIONS ......cccmmeeemmmmmmmmmmmnssmnesmsmsennusnassansnnas 7
D 5.1 T D 1= 8
D 5.1.1  Cooling water SYStemM.....cviiiiiiiiciiirrietr i e 8
D 5.1.2 Lubricating oil SyStem .....cccccuiiiiiiiiiiir 10
D 5.2 G OMIPIIE S SO c.uuuemrrrssierorsssssssssnsosssnnesssusossssernessasannsssssssssssansensnnnnssanssessansenanse 12
R T BE =Y 4 LU | o OO PO PP 12
DRI © 1011 -1 (o] TP 14
[ T2 TR 1 W) (o [ 1. o T P 16
D6 SHUT-DOWN FOR A LONGER PERIOD OF TIME ...........ccusuuee 18
D7 POSSIBLE FAULTS, CAUSES AND CORRECTION .....c.coevreeas 18
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B2

E Plant description

E1 MACHINE DATA .....cciiiiimmesimscsmirsimssssisseasannssssssnmsnsssssssssnsnnsssnssnuns 3
E1.1 Mechanical/thermodynamic factory test run.......cccccoivimiimninonenonsn 7
E1.1.1  Mechanical teSt FUN.......eiiiiiiireceeeece e e 7
E 1.1.2  PerformanCe CUIVES......cuuueiiiiieiiiiectieirin et sese e e e sere e 8
E2  COMPRESSOR EXECUTION ...cooererrermesnrserssesssessenasssanessncens 14
E 2.1 0 1= 1 T 15
E 2.2 00 oY 15
E2.3 £ 0 7= 1 K== - 1 16
E 2.4 Inlet guide vanes (stage 1).....ccccciiivnn s 16
E2.5 Diffuser guide vanes (stationary, 1 t0 3)......cccerccmiinnnsnnnssssnsnmnnssennninn 17
E 2.6 7Y T 17
E 2.7 2 22 T T Yo T 17
E28 L0 1 ¥] o 1 c R 17
E3 PLANT PARTS....coictiiirentciressinenssnmnnssmessmsssnssnsssasnnssasnnnansnnsnnnnnnnss 18
E 3.1 Supporting StrUCKUINe c..vvcvviiiiiiiiiirsssss s s s ann 19
E 3.2 Lubricating SYStemM ... 19
E 3.3 Process gas pipes with accessory........cuinnse s 21
E3.4 Safety valves in water PIPes ....cccivimimunnssnisessssrsrrmnssss e 22

3 Costumer: US Steel Kosice Rev.:0.0 dated: 24.06.2005
g ACdoc.-no. IM_57237318_en
a  Plant code: ASU Kosice




Index SUtlasCopco
e | —
F Instrumentation and Control systems
F1 CONTROL SYSTEMS/INTERLOCKS ......cousernerrmsncnmmsnsassnuirssassnas 3
F1.1 LI 3 o 2PN 3
F1.2 Compressor readiness for start=-Up ........ccccceimisnniiiisenmms 3
F1.3 Auxiliary oil pump (AOP)......ccoccmiiicmmmmmmrmessieesssassss e 4
F1.4 Oll heating ....cccoccccec s s s 4
F1.5 L0 T I =Y 1413 T 5
F1.6 Cooling water SYStem.........cocciucemmmemmmmenmeec s 5
F2 CONTROLLERS ......cccecuinimmmmsssmnnsmmnmssnmssssssssssessnmsmmsansnnasssesnssonsnan 6
F21 General information........cccccceseemmmmmcmmmiminiiisemnmsams e —————————— 6
F22 Surge controller FIC ..o s 7
F23 Discharge pressure limiting controller PIC ..........cemimeimmecncemnnnnieninini. 8
F24 Power controller UIC ...........cimmmmmmmmmeniniinneminsiassmssssmsmssemsninssssmsans-.s 8
F25 Inlet guide vane control...........c.coccnomn s 9
F 2.6 Hand indicating controller HIC for bypass/blow-off valve........c.ccccocnininnna 9
F2.7 RAMIPS c.cocoiviiiiiiiiiiiinirinisrnsnsssesssssssssssrsessmensnmstmnsrsnsmssssnsesssssssassssssssssnssssnnsnsnnsnnes 9
F2.8 Surge protection SYSteM ......ccoeermmmmmimnniimnimmmss—a———— 10
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G1
G2

G3

G 3.1
G 3.2
G3.3
G34
G3.5

G4

G 4.1
G4.2
G43
G4.4
G4.5

G 4.6

G 4.6.1
G4.6.2

G5

G 5.1
G5.2
G 5.3
G54
G 5.5
G 5.6

G6

G7

Maintenance
SAFETY PRECAUTIONS AND WORK INSTRUCTIONS ............ 3
MAINTENANCE .....ccoveiiinmninnmnnmmmsnssmmssssesmeimmmmesmssssssennsnnnssssssnssnans 3
INSPECTION ..cocvmmmimmmrrssssssmmummminssssssssessnesnasasmmmassssssnsnsnmnenssensssannanas 3
Oil and oil filter iINSPeCtioN.........cciiiiciiiicrci e e e 4
Minor INSPection ........cccccciriininiisii e mne e 5
L F= T T g T = 0 T=T Lo o O 5
Pressure equipment inSPections ......cc.ccurceccmmmmmmmnnssmnenssssnessnssssssessssannnees 7
Electrical calibration........cccovcininiiinninennnennc s ssesssssesssesesssens 7
DISASSEMBLY OF COMPONENTS ....coeceeeeeimecemremrernnierenssssssnsnnns 7
Safety precautions for disassembly and re-assembly .........ccccccecrcnireiinne 7
How to remove the shroud .........cccceccmmnicniscccsscrin s nnees 8
"How to remove the gear Cap.........cvcrciisccsinnsinsnns s 9
- How to remove the impeller ... 10
How to remove the pinion bearings, seals, and shafts .........c.cccccceruunnes 10
How to remove the bull gear bearings and drive gear assembly........... 12
How to remove the bearingsS ... 12
How to remove the drive gear assembly..........cccccccvivmvrieiereeciivneneeennens 12
1NES] 21 o 1 [ ] O 13
113 0= ] =T U 13
ShaftS..euriiriririrrssrsnsrn s 13
O T T T T PSP 13
€T TP 13
BeAINGS 1uciciienmeremmennerrrcrressssssssssmms s s s s s en s s e ssasssnamnsneaesansnssnnsenesnenvaen 13
7= | L S 13
PACKING OF COMPONENTS TO RETURN THEM TO AC’S
WORKS ... sssssssssssessssnsnsssssnssnennssssessssssensssnns 14
CLEANING ......cccimiemmeiimmmmmneeeteerinntnnennesennnnssssnssssssssssnsnnnasnnsensnsnenns 14
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G8.4 How to reassemble the shroud assembly ......c.ccoiiiiniiiiciimmnnnnnnn, 18
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