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Protokoll Materialnachweis
Record of material identification

Nr: 2R 0040 64

Sei .
f‘) Proés verbal d'identification du matériau pigi // Z%e ?ZSZZ
) FAUF-Nr, Mat. Nr,
Fabr.Order No. 3071810 Mat. No. 10102645
No.de com.de fabr, No. de mat.
&{ (f Bezeichnung Zchg. Nr.findex
' ltem Rotor komp. . | brg. No.index 837 017 052/ 201
@j{(fl Pari, No. du dessin/index
Pro}. Nr, Werkstoff
Proj, No. N. 7100175.15.R Material 1.6582 + QT
No. de proj. Matériau
Kennwort Kd-Auftrag Nr,
Plant Kosair 2004 Cust. Order No.  wmmemmes
installation No. d'ordre d. client
Spezifikation . .
Speclfication Geméss Zeichnung
Spécification
) i WP Nr. Zchg. Nr.
Gegenstand / Object / Objet Ident No. Drg. No.
Charge No. No. du dessin
Rotor 48874 837 017 052/ 201
Welle / Shaft / Arbre
Ausgleichskolben / Dummy piston / Piston d'équilibrage
Kuppiung / Coupling / Accouplement ES
\
! | Kupplung / Coupling / Accouplement AS
Rad / Stufe gefrast genietet geschweisst geldtet
Wheel / Stage milted riveted brazed
Roue / Elage fraisée rivetée brasée
’ 48859
1
D D D 48860 837 016 347/ 001
5 48861
48860 837016348 ,,B,,
3 48863 .
28864 837016349 , A ,,
4 48858 857 01
48857 016350 ,, A ,,

OO Oojoyia|o|org
oo o|d|d;o|od

O|0|o0|oloo K R K| K| G

oo o|o|oo|o|d

10 Im []

O Z|0Z2|0(Z2|0/Z2|10Z|UuzZz|gZz|gZz|loz|lgl=z

ES: Eintrittsseite / Inlet side / C6té d'entrée
AS: Austrittsseite / Discharge side / C6té de refoulement

N: Nabenscheibe / Hub disc / Disque moyeu
D: Deckschelbe / Cover disc / Disque de couverture

Priifstelle / Inspection

Abnahme durch / Authorized inspection

MAN Turbomaschinen AG Schwen
Qs/ QA / AQ

Name/Nom /Z‘ /yo

Gesellschaf/Agency/Société

Ko. St/Sect.No. 3 353

UnterschrifSignature

‘Z i Rg}ﬁ ﬁ@f’; Datum/Date

Datur/Date

Ko.St./ Secl. /\~
Name/Nom

O‘f Z;/of‘

Datunmy/Date

001_Materialnachweis57001-9def




T2 ETT

Ver- Lo o ' ' .
teiler _ % : Protokoll hochtouriges Auswuchten -
lotaor | BMAR % ” Record of high speed balancing Seit , )
G TURBO | Procés verbal d'équilibrage & haute vitesse Page 7 oide A gzggg
R . ‘
£ 13 FAUF Nr, o ' - Mat. Nr. P
1 2] Order No. - . Mat. No. ;
— . Ng.g'ordre 30778 40 No, de mat. 404 02 645
014 - | Bezeichnung : Zchg. Nr/index
i Rotor, Type: Ny -t Drg. No./ind - ~ :
| footee RIKBO- ., 0-837017 052
= I'Proj. Nr. _ Kd-Auftrag Nr. . '
Proj. No. : Cust. Order No. e
3 I;EH Ng?jDeoproj. ﬁ/ 77004 75 7b : R No: d'ordr: d. client
Ax Kennwort ! ,
Kosair 2005 |reorne. . 48874
Annahmestandard
-} Acceptance criteria Rotor Data Sheet No.
Acceglan(:e standard - 837 019 9 7‘9
Ausyvahtrﬁaschine o ‘
Balancing machine . CARL SCHENCK AG Type DH4 / DH50
Equilibreuse ' ) ‘ .
| Auswucht-Lagerbock . Steifigkeit 1 ' | lc= 870" Y
E =8l Balancing-bearing pedestal Stiffness DH 4 wm
Support paliers a I'équilibreuse Rigidité ' DH 50 - i |C=1800 ‘
i3] Auswucht-Lager BJ Original / Job / Originale . H @ 780 2 182
E::?er::mf;%eiﬂ%%euse [J Wuchtmaschine / Balancing'mach. / sft %o
q Equilibreuse Vil 73 7,84

oL

Messstellen / Measuring points / Points de mesure (Skizze / Sketch / Croquis)

M1

M2

Antriebseite / Drive end / Coté d'entrainement

. Prilfstelle

Inspection / Examination ___

Abnahme durch / Authorized inspection / Contréle par

MAN Turbomaschinen AG Schw
QS/QA/AQ

( ™ ko, St./Se;cLN'o. B35
k‘ Name/Nom 5"’9

-GesetI‘S‘chaft/Agency/Société

Unterschrift/Signature

ﬁ'i% UtNM INC@NW‘*()SHSW 0%@0(&&/‘ b@"

Name/Nom

Datum/Date 25-/‘7/[)/‘/( 05

Datum/Date

Datum/Date

Mpw/ Goas™

Auswuchten 57001 ZH 1bdef




Protokoll hochtouriges Auswuchien Nr.: 4 9‘2 69/]
% ‘Record of lI}lgh. _speed l?alancing. Selte von Seiten
Procés verbal d'équilibrage & haute vitesse Page - ® ofide AF Pages
Messwerte / Measured values / Valeurs mesuré
Drehzahl/Spead/Vitesse N1 eff N2 eff "B Amin n100 Nmax nt NR %
min't| 46 50O 726% 7990
Steifigkeit/Stiffness/Rigidité | ] l ] i It ! ] ! ] i i | i ! Il
Vetf
Lagerbock M1 0 P 0 9‘ 0,03 0.53
Brg.Ped, | [mm/s] o | -
Supp.pal. M 010\5 070 0. 6
0 . 28 1.8 H
L | Welle ‘
g beim X 77 40
< | Lager A
% ' Shaft at " 8 7,0
> | bearing {um]
'g Arbre au % 7 ¢8
S| pali
= : f?
S 254 "
(3]
§’ Midspan /710
2
=
£
[
]
Niedertourige Restunwucht / Low speed residual unbalance / Balourd résiduel basse vitesse
Drehzahl / Speed / Vitesse [min"1] 800 800 S00
Unwucht/ Unbalance / Balourd G (M1) |gmm(M1) | G(M2) |gmm (M2) G 1ot gmm 1ot
Werte /Values  9emessen/measured/mesuré 0.35 | MF0 0} 56 2700 0,97 Y24
Valeurs
= Zuldssige Werte / Permissible values / Valeurs permissibles
« = Werte vor dem Wuchten / Vaiues before balancing / Valeurs avant I'équilibrage

Befund - Conclusion

g Werte entsprechen dem Annahmestandard / Values according to acceptance criteria / Valeurs suivant le standard

[]

MAN Turbomaschinen AG Schweiz

Inspectiz;u;séigfnination Abnahme durch / Authorized inspection / Contréle par Qs /QA/AQ o~
Ko.st/sectNo. B 355 : Gesellschaft/Agency/Société AU ENTERA Ko.St. / Sect. Z/( (/ ) \g%j
NemeiNomZErn S LT Unterschrift/Signature . Name/Nom i &!&M
patum/Date 2.5 . O, Z 005 Datum/Date 7 ?,}ﬂ_o’b’i/ =2 Datum/Date ?f\ Oy, 200(

Auswuchten_57001-ZH-2bdef




| TURBO |

Protokoll hochtouriges Auswuchten
Record of high speed balancing

Procés verbal d'équilibrage a haute vitesse

NG 42 69T

Seite von /‘? Seiten
Page 3. of/de Pages

Korrektur / Correction

Von Antriebseite gesehen!
Siehe Skizze 1. Seite!

View from drive end!
See sketch 1st. page!

Vue du coté de I'entrainement!
Voyez croquis 1 e. page!

E2= Jmpeller &

E3= Tmpelel 3

E1= Jmpellera

330°

OO

330°

300°
270°
240°
210° 180° 150°
Radius Radius Radius
Radius // 8 8 . 5 mm | Radius 4 7 O mm | Radius /6 6 mm
.| Rayon Rayon Rayon
Gewicht Gewicht o | Gewicht ‘
Weight © | weight 15.27:/7F°° | Weight e
Poids 28.7. "79 / 36 Poids J Poids
Prston E6=

150°

180°
Radius Radius Radius
Radius mm | Radius /88, 5 mm | Radius mm
Rayon Rayon Rayon
Gewicht Gewicht Gewicht
Weight Weight 72 0Z9/ 772° Weight
Poids Poids Poids
Bemerkungen
Remarks
Remaques

* E 1 = Wuchtebene / Balancing plane / Plan d'équilibrage

Prifstelle
Inspection / Examination

Sy,

Abnahme durch / Authorized inspection / Contréle par

MAN Turbomaschinen AG Schweiz
QS/QA/AQ

Ko, St/SectNo. B 355
Name/Nom 5’14/(

Datum/Date 2 5 O% Z 005 Datum/Date

R P 1
Geselischaft/Agency/Société M . ﬁN ER N .

Unterschrift/Signature

. e

\75:@

Ko.St. / Sect, é)/ %{J 6{
Name/Nom (O

Datum/Date ?‘i OU 2 szf

Auswuchten_57001-3def



Protokoll hochtouriges Auswuchten
Record of high speed balancing

N 2 657

Procés verbal d'équilibrage a haute vitesse ?ZSZ ‘ ;%e A 7 ﬁZSZ’;
o Rechner Ergebnisse / Computer results / Résultats d'ordinateur
Faant Auswucht Protokoll Schenck RoTec GmbH
| TURBOD I
25.04.05 CABFLEX++ 10:54:58
Maschine: DHS50 ab 500
Rotordatenfile: 142691
Mess - Ergebnisse
Messlauf: Final run to Relaxation speed 7990 rpm
Messzeit: 2005-04-25 10:40
Signalwerte
DH50/1 DH50/2 F1 F2
Stinder 1 Stinder 2 Stiin | Stin
der1|der2
Drehzah Zeit Betrag Winke Betrag Winke | Betrag | Betrag
1 [s] [mm/s rms] 1 [mm/s rmsj 1 [pmj [pm]
[1/min] [l [
1500 186.0 |0.003116 |246 {0.005221 {213 }0.10 {0.10
1700 1138.0 |0.04013 {293 |0.04187 292 |0.40 |0.40
4500 |318.0 [0.03718 [356 |0.04094 245 |0.20 |0.20
5000 |401.0 [0.05238 |29 0.09919 |[252 }0.20 [0.30
5500 [477.0 |0.08843 181 [0.1580 333 {0.40 |0.41
6500. [569.0 {0.01718 |280 |0.06213 |[267 [0.10 [0.20
7000 |636.1 |0.01818 |276 |0.08861 254 10.20 10.30
7264 1709.1 |0.03080 [259 {0.1053 251 10.76 |0.40
7990 |830.0 |0.3730 233 -10.3823 224 |1.18 |0.89
Priifstelle Abnahme durch / Authorized inspec_:tlon / Contréle par .MAN Turbogsajcg\in/ezc?G Sch

. Inspection / Examination

Ko. St./Sect.No. 3 %@ Gesellschaft/Agency/Société M .T-NTF/LN\
Name/Nom 5:&/( Z -
A lot o

Unterschrift/Signature

T ke B

Nafe/Nom

Datum/Date A 2( OQ 200(-

| Datum/Dalezg,_ 0 %. Z 0@6_Datum/0ate

Auswuchten_57001-7def




Protokoll hochtouriges Auswuchten
% Record of high speed balancing

N 14/ 7 697

A1

Seiten
Pages

Procés verbal d'équilibrage a haute vitesse g:gg 5 . g?,ge
Rechner Ergebnisse / Computer results / Résultats d'ordinateur
LA Auswucht Protokoll Schenck RoTec GmbH
- TURBO 3
25.04.05 CABFLEXA++ 11:15:30
-Maschine: DH50 ab 500
Rotordatenfile: 142691
/
Mess - Ergebnisse
Messlauf: Final run with inspector
Messzeit: 2005-04-25 11:04
Signalwerte
DH50/1 DH50/2 F1 F2
Stinder 1 Stiinder 2 Stin | Stin
der 1| der 2
Drehzah Zeit Betrag Winke Betrag Winke | Betrag | Betrag
1 isl] [mm/s rms} 1 [mm/s rms] 1 [pm] fum]
[1/min] [ 1
1500 |75.9 0.002847 |1 0.005521 {90 {0.10 }0.10
1700 |123.1 [0.04334 (221 ]0.05328 216 040 [0.50
4500 1307.5 |0.03140 |358 |0.05140 |251 0.20 {0.20
5000 |374.7 [0.05095 64 ]0.1218 267 1020 [0.38
5500 |435.2 [0.1236 203 (0.1652 357 10.40 {0.48
6500. 1519.8 [0.02936 299 |0.04716 |256 0.10 {0.20
7000 |579.8 [0.02016 315 10.07788 {246 {0.10 |0.20
7264 1635.0 {0.02690 302 [0.09817 |244 |0.50 |0.35

Priifstelle

. inspection / Examination

Abnahme durch / Authorized inspection / Contrdle par

MAN Turbomaschinen AG Schwelz

QS/QA/AQ

Name/Nom £

Ko. St./Sect.No. gB 35 5 . | Gesellschaft/Agency/Société M IN &%N 4

Unterschrift/Signature . . ’
Datum/Date Z 5—/ O é‘ Z OOS— Datum/Date ; Z,f/ (2 / loay’

Ko.St, / Sect.

Name/Nom

. ”%Wgz

’ DatAum/Date 2( O(‘[ 2@;\[

M

Auswuchten 57001-7def




Protokoll hochtouriges Auswuchten N 742 & 5’ 7
% ‘Record of-high speed balancing Sei ‘ :
Procés verbal d'équilibrage a haute vitesse o L e A ﬁzggz
Rechner Ergebnisse / Computer results / Résultats d'ordinateur
Auswucht Protokoll Schenck RoTec GmbH
25.04.05 CABFLEX+ 12:07:41
Maschine: DHS50 ab 500
Rotordatenfile: 142691
\— Mess - Ergebnisse
Angesetzte Gewichte
Ebene Betrag Winkel Radius
Rad 2 4798 g 270.0 ° 170.000 mm
Messlauf: Sensitivity test 8157 gmm at impeller 2
Messzeit: 2005-04-25 11:57
Signalwerte
DH50/1 DH50/2 F1 F2
Stinder 1 Stinder 2 Stiin | Stin
der 1| der 2
Drehzah Zeit Betfrag Winke Betrag Winke | Betrag | Betrag
1 Is] [mm/s rms} 1 [mm/s rms} 1 [pm} [nm]
{1/min] ] [°]
1500 123.0 10.02910 |101 0.03824 |104 [0.40 [0.40
1700 |64.0 102309 {233 02760 1232 12.07 {2.38
4500 |241.0 10.06268 |300 0.1244 (279 10.30 |0.40
{5000 1329.7 |0.02570" {250 0.2397 {292 10.10 0.70
5500 1399.0 [0.2940 |248 0.2353 |9 0.80 (0.65
6500 1493.0 10.2669 292 10.1750 276 [0.60° 0.47
7000 |552.1 103235 1292 02578 [275 10.70 {0.60
7264 15949 103687 292 03066 |275 |1.32 {0.70
. Inspectizgﬁ;séi!;ination _ Abnahme durch / Authorized inspection / Contrdle par »MAN T””’°g‘;§%‘;"f2 QAG Schweiz
Ko. St./Sect.No. 3 35 Geselischaft/Agency/Société ﬂ’u mﬂfw i =% 10
-~ o . Ko.St. / Sect. ‘/((_/ /)
Name/NomM UnterschrifySignature ‘ Z : Narme/Nom H « Ly | z/
Datm/pate 25 a;{ ch) Patum/Date 25/[0({ ,}’l/?b\f" Datum/Date 2‘(— 0(% 2@0(\

" Auswuchten_57001-7def




{ TURBO |

S

Protokoll hochtouriges Auswuchten
Record of high speed balancing
Procés verbal d'équilibrage a haute vitesse

N /%7 697

Seite . von
Page « of/de "{ :}

Seiten
Pages

Rechner Ergebnisse / Computer results / Résultats d'ordinateur
A‘::I%% Auswucht Protokoll Schenck RoTec GmbH
{ TURBO
25.04.05 CABFLEX++ 13:34:58
| Maschine: DHS50 ab 500
Rotordatenfile: 142691
Mess - Ergebnisse
Angesetzte Gewichte
Ebene Betrag Winkel Radius
Kolben 21.58 g 10.0 ° 188.500 mm
Rad 1 21.57 ¢ 190.0 ° 188.500 mm
Messlauf: Sensitivity test 2 x 4067 gmm at piston and
impeller 1 180° opposite
Messzeit: 2005-04-25 13:21
Signalwerte
DH50/1 DH50/2 F1 | F2
Stiinder 1 Stéinder 2 Stiin | Stin
der 1 |der 2
Drehzah Zeit Betrag - Winke Befrag Winke | Betrag | Betrag
1 [s] [mm/s rms}] 1 [mm/s rms] 1 {pzm} [pm]
{1/min] 1°] fl
1500 {82.0 10.005763 272 |0.007808 {339 |0.10 [0.10
11700 [127.0 10.01788 [139 [0.02380 |108 |[0.28 10.30
4500 [320.0 [0.2682 216 |0.1868 26 |[0.90 [0.60
5000 |404.7 |0.6667 1230 |0.6455 52 {2.00 {1.90
5500 1478.0 |1.088 310 |1.454 145 {3.24 |3.89
6500 |576.0 |0.1272 327 (0.6344 206 1040 [1.40 .
7000 |678.0 {0.1219 256 10.6217 211 10.30 |1.30
7264 |727.1 {0.1832 236 10.6450 212 |1.03 |1.40
Priifstelle

. Inspection / Examination

Abnahme durch / Authorized inspection / Contrdle par

MAN Turbomaschinen AG Schw
: QS/QA/AQ

Ko. St./Sect.No.f 3 5—
Name/Nom£: ‘ / , .

Datum/Date Zjﬂ é/ Zﬁﬁg

aeselisohattagencyisosiste AN - ENTEAN

Unterschrift/Signature » 7
2, S1om [1007
Datum/Date -

Ko.St. / Sect. g/{(é%g/ N E
Name/Nom - M’" 4

- | patum/Date 2(— 0 ('( «?é@(

Auswuchten_567001-7def




BODE PLOT

COMPANY: MAN TURBQ AG

So

PLOT NO.
PLANT: Highspeed Balancing

MACHINE TRAIN: RIK80-4  COW JOB REFERENGE: Kosalr 2004 &0 / /{ 7
“WE:Chi X$ DE=DS 4 Rigt ——  1XUNCOMP 470/265°
#-ChM X1DE=DS A5 Rigt  —~  DIRECT 9.83
SHINE: Rator
Erom 19APR2005 13:23:06 To 19APR200S 13:34:40 Shutdown 7999 rpm
o 1000 2000 4000 5000 6000 7000 8000 8000
0_{!!‘§!“!!!'!'!f!!f!!!’!‘!!"!"’E""""!
2 Ei e —r : L L R P P
23 aeof : T ’ T == b by P 3 3
wr -§ E Lot ; i S e SR S B P =
27 as0F | } ; S A o =
e = ' 1 ¥ [ [ [ =
. 350 & ] 3 3 . t B . t T N i . =
~ gg i ! ! T
i i : : :
EE s RN e
ge 10 R0 IR0 0 O 0 O O O O W oy s s 5 o s s a0
B % = | —
0 2000 3000 4000 5000 6000 7000 8000 8000
SPEED: 200 rpm/div
POINT: Ch2 ¥1 DE = DS 4 left ——  TXUNCOMP 470/312°
POINT: Ch2 Y DE=DS 45 Left —_ DIRECT 8.73
MACHINE: Rotor
From 19APR2005 13:23:06 To 10APR2005 13:34:40 Shutdown 7699 rpm
[ 1000 2000 8000
0 i 1 1 1. E 1 I 4 r t I} L. I3 1 E L £ 1 1 i H 1 L
. E 5 H . f N H 4 H t H I N . } ‘
42 a60F : : i
.o: = ' t Voo
350E ' i .
w— 1} ] 1
350 = ¥ ] i
é 25 T H T B B H
we 20 ! v
2e X 4 P
%“Qf 10 s Y N R TO NI U SN S S S T S o i
e 8 - A — : :
- 0 i - . T — 7 T ; T
0 1000 2000 3000 8000 2060
SPEED: 200 rpmydiv
POINT: Ch3 X2 NDE=SS 45° Right e X UNCOMP 12.6/40°
POINT: Ch3 X2 NDE=SS 45 Right  —~  DIRECT 18.4
MACHINE: Rotor
From 1OAPR2005 13:23.06 To 19APR2005 13:34:40 Shutdown 7999 rpm
0 1000 2000 3000 4000 5000 6000 8000
Q b b l 1 i ] 1 L I i I I3 i ] 3 1 i I ! n E ! I ? ! ! f l l L i 1 1 I
83 e0f . | | : : ! . :
wE { | ' ; Py Py
=5 360 ' 1 t ! oo o
es : | ' : P R
, 30
LS 2 T T T
-9 1 H ;
E:E 15 "'\\_/»-.i'_.._«/*-\_,,_.,\_u__/_ﬁ‘__ _\___\_—i_ i ye e "‘""*-‘r"'-h——.—//s
g 10 A A :
3 s — 0 7 ; :
- o] T T T T ] T ] ! T o
L0 1000 2000 3000 AD00 5000 6000 7000 8000 9000
SPEED: 200 rpm/div _
~JINT: Cha ¥2 NDE=SS 451 ek —— X UNCOMP 12.9/141°
POINT: Ch4 Y2 NDE=SS A5’ let | — - DIRECT 17.2
MACHINE: Rotor
Erom 19APR2005 13:23:06 To 10APR2005 13:34:40 Shutdown 7999 rpm
1000 2000 4000 7000 8000 9000
P AP S hS S S S TS
G2 el : " r— - P e
35 360E | : i | : =
) = ) | ; | " 3
2. JIOE i ) I t 0 —=
ae £ ; i : ' ‘ -3
, 30 3
“\‘l i 1 T H
e ' ' SR
gs S Y e ﬁ’\\/\?\ PR P S SV SO S SR S o : —f:—"'—'—""‘“'i’;
2¢ ‘ , o
- i N ‘ T l T T 1
1000 2000 3000 4000 7000 8000 2000
SPEED: 200 rpm/div
COMMENTS
Kosair 2004
Rotor RIK80-4  No. 48874 {rans

Relaxation run
Erich Moser + Alfred Kull

QIN: Helimut Skotnitza
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BENTLY(\®
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TREND PLOT
COMPANY: MAN TURBO AG M
MAGHINE TRAIN: RIK80-4  COW

PLOT NO.
PLANT: Highspeed Balancing
JOB REFERENCE: Kosalr 2004

Qi Hellmut Stotnitza

; T: Ch1 X1 DE= DS /45° Right RPM 7999 rpm
AINE: Rotor 19APR2005
i 18APR2005 13:23:06 To 10APR2005 13:34:40 Shutdown 13:23:06
i i { 1 3
8000 > . . .
6000— -~ f . . .
2 -
L2 . . . .
e
Se
o — . . . .
= 3 4000
2000~ - . . . .
O T ' T ! T 1 I3 t 1 T ' T } T T I T
13:24 13:26 13:28 1330 13:32 13:34
19APR2005 19APR2005 19APR2005 19APR2005 19APR2005 19APR2005
TIME: 30 Secs /div
COMMENTS
Kosalr 2004
Rotor RIK80-4  No. 48874
Relaxation run )
Erich Moser + Alfred Kull .

24 O

BENTLY
NEVADA



BODE PLOT

PLOT NO.

COMPANY: MAN TURBO AG % PLANT: Highspeed Balancing Ao / 43
MAGHINE TRAIN: RIK80 -4  COW JOB REFERENCE: Kosair 2004
T:Chi X1 DE= DS é45"ngh€ —  1XUNCOMP 2.17/187°
[:Chi X1 DE=DS & Rgt  —— DIRECT 7.12
. HiINE: Rotor
From 26APR2005 11:13:36 To 25APR2005 11:21:54 Shutdown 7276 pm
1000 2000 4000 5000
e T e e -
6 ST R G S U IS S B S Sy : ; S
2% 360E- T | © | N
wg = . ' : ' Do
£ 80E 0ol | ; Py
o e b 3 M 1 i b i N N
360 ey + N | I N 1 i N
5 25 . . - - - \
u’.‘l\a 20 :‘ E ? E i
o & ¥ v i H i i ;
ge 1 : : : Pl P
B o 10 b N s d i S N ___J
2 5 ; ; e 1 ot e e e R A S B
- Or ' 1 T [ i i T
0 1000 2000 4000 5000 6000
SPEED: 200 rpm/div
POINT: Ch2 Y1 DE=DS 45 et —— 1X UNCOMP 2.14/270°
POINT: Ch2 Y1 DE=DS 45°tet  — —  DIRECT 8.27
MACHINE: Rotor
From 25APR2005 +1:13:36 To 25APR2005 11:21:54 Shutdown 7276 rpm
0 1000 2000 4000 5000 6000 7000 8000 0000
0 H l ! E | ! 0 E 1 ! I} 1 ! 3 ] i i ! ! L i L. i l ] I i 1
e : ¢ P b ooy oyl | :
3¢ ae0 ¥ ; N T o R
' : ! o P P Eoio
, 360 i ‘ Py o P P
t ' o [ Poor o .
360 | L > 1 i N t i H 1 . B ¥
@ % ; T P 7 ' i ' ‘
ga 20 ! : P Eold : E
s 165 ¢ ! ! I : ' ! :
2 E 10 Py b I ' : i
8 s YT b e A e e —~— |
0 3000 4000 5000 6000 7000 8000 9080
SPEED: 200 rprm/div
POINT: Ch3 X2 NDE=SS 45 Right  ———  1XUNCOMP 1.10/87°
POINT: Ch3 %2 NDE=SS A Rigt ——  DIRECT 6.77
MACHINE: Rotor
From 25APR2005 11:13:36 To 25APR2005 41:21:54 Shutdown 7276 1pm
» 0 1000 2000 4000 6000 7000
I | L T——
§i 2 : + N :
4% e : N :
BE " R :
Lo 360 t oo ¢
= : o )
2 23 : ;
Q g 20 H
gg 10 AN '
<E S :
S T | l
¢ 1000 2000 3000 4000 5000 8000 5000
,; SPEED; 200 rpm/div
riNT: Chd Y2 NDE=SS 45 1et — 1X UNCOMP 0.893/208°
POINT: Ch4 Y2 NDE=SS 45°Left  ——  DIRECT 6.22
MACHINE: Rotor
From 25APR2005 11:13:36 To 25APR2006 11:21:54 Shutdown 7276 rpm
2000 3000 4000 5000 9000
O = l» I ) I i ! Il l 1 1 ‘l 1 1 1 ) ! 1 1 I [ ! ) } L s
2 E-: ! H ; ' A | : 3
2% 360F- T i l =
w 8 E- [ ' » 3
g° 360E- A A ; P
B W = | t + ] 3
360 t 2 b 1
= gg : T T T :
i e H H Lo ; |
ge 1551 Pl ! i
ge 10E ! AN Lo i ; :
22 5! AN e A A i e A e i . ;
- Or T"T ; T ; e e i T i —r— | i T ,
0 2000 3000 4000 5000 6000 7000 0000
SPEED: 200 rpmidiv
COMMENTS
Kosair 2004
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BODE PLOT PLOT NO.
COMPANY: MAN TURBO AG PLANT: Highspeed Balancing /f!f / /ll :}

MACHINE TRAIN: RIK80 -4  CCW JOB REFERENCE: Kosair 2004
T: Ché Y3 Middle 180° —  1XUNCOMP 5.03/121°
. ChS Y3 Middle 180" —-—  DIRECT 7.71
_HINE: Rotor
Erom 26APR2005 11:13:36 To 25APR2005 11:21:54 Shutdown 7276 tpm
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Kosair 2004

Rotor RIK80-4  No. 48'874
Final run with Mr. Debroux
Erich Moser + Guido Knab
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BODE PLOT PLOT NO.
COMPANY: MAN TURBO AG PLANT: Highspeed Balancing
MAGHINE TRAIN: RIKB0 -4 GOW JOB REFERENCE: Kosair 2004
T-Chi X1 DE= 08 4 Right  ——  1XUNCOMP 2.87/188°
71 Chi %1 DE=DS A8°Right  ——  DIRECT 9.40
. HINE: Rotor
Erom 25APR2005 12:05:26 To 25APR2006 12:13:41 Shutdown 7270 rpm
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Kosair 2004

Rotor RIK80-4  No. 48874
Sensitivity test, 8157 gmm at impeller2,
with Mr. Debroux.

Erich Moser + Guido Knab
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7 Ch6 Y3 Middle 180" e X UNCOMP 3.40/NA’
! /. Che Y3 Middle 180° — =~ DIRECT 7.18
.. HINE: Rotor
From 25APR2005 12:05:26 To 25APR2005 12:13:41 Shutdown 7270 rpm
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BODE PLOT
COMPANY: MAN TURBO AG

MACHINE TRAIN: RIK 80 - 4 CCW

PLOT NO.
PLANT: Highspeed Balancing
JOB REFERENCE: Kosair 2004

Rotor RIK80-4  No. 48874
Sensitivity test, 8157 gmm at impeller2,

with Mr. Debroux.
Erich Moser + Guido Knab
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BODE PLOT RLOT NO,
COMPANY: MAN TURBO AG PLANT: Highepesd Balancing / ¢ / /{ ?
cow »

WACHINE TRAIN: RIK80 -4 JOB REFERENCE: Kosalr 2004
T.Cht X1 DE=DS 45" Right —— 1X UNCOMP 2.14/296°
f1Chi X1 DE=DS 45 Rignt —=—  DIRECT 9.03
. HINE: Rotor
From 25APR2005 13:32:18 To 25APR2005 1 3:40:31 Shutdown 7267 rpm
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Rotor RIK80-4  No. 48'874
Sensitivity test, 2x4067 gmm, each at piston
and imp.1, 180° opposite with Mr. Debroux. ) o~
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BODE PLOT
COMPANY: MAN TURBO AG
MACHINE TRAIN: RIK80 -4 CCW

 Che Y3 Middie 160° —
+ Ch6 Y3 Middle 180° —_- DIRECT
AINE: Rotor

From 25APR2005 13:32:18 To 25APR2006 13:40:31 Shutdown
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Rotor RIK80 -4 No, 48'874

Sensitivity test, 2x4067 gmm, each at piston
and imp.1, 180° opposite with Mr. Debroux.
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KOSAIR 2004

Data Sheet for "At Speed Balancing"
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Rotor Data Sheet &>
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ROTOR TYPE: , RIK 80-4 ROTOR DRAWING: 0-837 017 052
ROTOR/BEARING DATA, OPERATIONAL DATA
IF L AXIAL EXPANDER ELECTRIC GAS STEAM
ggTALTHE:ggR COMPRESSOR D MOTOR TURBINE TURBINE DREPAIR
ROTOR MASS m [kg] 2'326 MINIMUM SPEED Nein [1PMY]
OVERALL LENGTH Lo [mm] 4'030 RATED SPEED Moo frPM]  100% 7'264
BEARING SPAN Lg{mmj 3'625 MAX. CONTINUOUS SPEED Npmax [TPM] —
Balancing Machine Bearings
BEARING TYPE R4K 125/0.8/2.4EP TRIP SPEED ny [rpim]
BRG. CLEARANGE (DESIGN) W (%o} 1.5-2.0 RELAXATION SPEED (5 min) ng [rpm]  109.99% 7'990
MAX, ROTOR DIAMETER Dinex [MM] 900 ROTOR SPINTEST SP. (5 min) | nsg {rpm]
' ug [mv/s}
IMPELLER SPINTEST SPEED N [rpm] 8'789 MAX. CIRCUMF. SPEED at D = 900 mm 414
ACCEPTANCE CRITERIA
SPEED n < Ny Nmin Nygo Nnax N> Nmax
[rpm] 7'264
BEARING PEDESTAL
Vaus [mm/s] 2.8 1.8 _ ISO 10816
H * ) 4 *k
" :::Tﬁg y ﬂvI midspan bearing *MAN TURBO
Ay [T0] AT: 50.8 25.4 **AP| 617
RESIDUAL UNBALANCE | Toberecorded | ISO 1940
;o o REMARKS
Speeds are valid for Balancing Machine in ZGrich: Yes ~ No D
- Balancing Quality acc. to MAN TURBO Doc. No. T 420 41 038
- Mechanical + Electrical Runout < 6.4 um - i 2
- Sensitivily Test: smmmauinne. YEE 20, OY:
* =1 x filtered and compensated (to be used as a guideline)
) * = API 617, 7 th Edition
&) 4,
10 s
() —
2oy 2es
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