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FLENDER-GRAFFENSTADEN S.A., FRANCE
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Company : Siemens AG

City / Country :  Duisburg / Germany
Name : Stoverink Simon

Dopt .
Tel:
Fax :

E-mail :

Quotation
Name : N. HOST
Dopt . Sales Dept.
Tel: +33 (0)3 69 20 51 50
Fax : +33 (0)3 88 67 60 75
E-mail : nhost@flender-graff.com
Page(s) : 19
Copy:
Date : 16.03.2015

Y/ref : Khursaniyah Al Fadhili - D43-K-1801 -

O/ref . D41104 quotation number 3

In response to your inquiry referenced above, we are pleased to confirm our quotation as follows :

ITEM A 1 : Flender Graffenstaden (FG) High Speed increaser, model TX50/4C

- Rating conditions :

- Technical description :

- Bearings description :

- Mechanical running test :

standard.

- Lubrication conditions :

- Miscellaneous:

Rated power at 6800 kW

Driven by a electric motor at 1800.0 rpm (specified : 1800.0 rpm)
Driving a centrifugal compressor at 7309.7 rom (specified : 7285.0 rpm)
Service factor 1.45 according to API6713/03 (required : > 1.4)

Double helical

Manufacturing according to APl standard
Flange on LS shaft end

Flange on HS shaft end

Estimated Weight : 4000 kg

2 cylindrical bearings on LS shaft
2 offset bearings on HS shait
1 double acting tilting pad thrust bearing on low speed shaft non driven end

Full speed, no load test during 4 hours according to the API 613 5th Edition

164 Vmin of Qil ISO VG 46 at 60°C and 2.5 bar at inlet (calculated values only)

Efficiency at full load : 99.03 %

Power losses at full load : 66 kW (calculated value only)
Anticipated Sound Pressure Level. 82.0 £ 2dB(A) at 1 meter

Base price: 117 900 EUR each gear box
Delivery time : 36 weeks after the FG acknowledgement of the order

Quantity . 8 gearboxes

*CONFIDENTIAL
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F LE N DE n . FLENDER-GRAFFENSTADEN S.A., FRANCE
8P 84, F-67402 ILLKIRCH-CEDEX

- 1, rue du Vieux Mouli
GRAFFENSTADEMN 767400 ILLKIRCH-GRAFFENSTADEN

Comments :

~  Coupling data taken into account on HS Shaft:

o Weight: 26.6 kg

o Center of gravity position from shaft end: 30.9 mm
o Inertia: 0.266 kgm*

-~ Coupling data taken into account on LS Shaft;

o Weight: 87.5 kg
o Center of gravity position from shaft end: 40.9 mm

o Inertia; 0.875 kgm®

Including :

—~  Customer witness of test

~  After test disassembly and inspection

—  Noise level test report

— Lateral analysis undamped

- Documentation : downloadable electronic file in english

Instrumentation (see the complete package on additional technical data sheet):

- Temperalure package
12 RTD's PT100 Duplex 3 wires from Thermo Electric Company Inc.
(2 per bearing and thrust bearing side) not wired with terminal heads.................... Price included

- Bently Nevada vibration package
8 radial (4 per shaft) & 2 axial (on LS shatft) vibration probes, 2 accelerometers (1 per shaft), 2
Keyphasors (1 per shaft) NOt WIred ..o e e, Price included

Spare parts (Prices are net valid only if spares are ordered together with the gearbox):

- Commissioning Spares

2 RTD's, 2 BN vibration probes, 2 BN accelerometers ..........ccccooovivviiiiiiiiiieinnnn, 7 300 EUR Lot Net
- 2 Years Normal Operation Spares

2 set of bearings with RTD's, 1 setofoilseals ... 48 420 EUR Lot Net
~ Strategic Spare Parts

One complete set of rotating elements consisting of one pinion and one gear.
Tested iIf ordered together with the main gearbox according to AP1613/03
Full Speed, No Load, with Test Report. ..., 51 500 EUR Lot Net

- Container for horizontal spare rotors storage painted according FG standard........ 17 100 EUR Lot Net

*CONFIDENTIAL 2/19
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FLENMDER

GRAFFENSTADEN

SPECIAL PURPOSE GEAR UNITS
APl 613 FIFTH EDITION
DATA SHEET Si UNITS

Page 1¢14

Apgilcable To: @ Proposal O Purchsse O AsBuitt

For Slemens AG Dulsburg
Site Khursanlyah Al Fadhlll
Unit STC-8V 084-A
Service ENMICC

No. required 9

N TE P YUMDE ENIN

O Information To boe completed by purchaser

O UNITS OF MEASUREMENT
(O US Customary unils

® Siunts
O RATING REQUIREMENTS
Driven equip. (2.1.4): Num, Max kW
Driver : Reted Max kW
Neema! transmitted power (2.2.2) kW
Gear wnitrates power (2.2.1) 6300 kW
Totqua @ max cont spesd Nm
Max tarqua (2.2.1) Nm @ pm
O Reducer ® increaser
Rated spead (2.1.5)
input 1800 pm O Specifed ® Nominal
Ouiput 7285 (pm O Specifed ® Nominal
Alicay var In gear ratio (2.1.8) (+) () %
Max continuous speed {1.5) 1800 [ 7285 (pm
Trp spead (1.5) {2.1.7) 1980 /7 80135 rpm
Gear service factor (2.2.3.1) 1,4 API613/20036 TH (miin)
Hardness {2.2.3.2} Pinlon Gear
Shseft assembily designation (2.1.18) L/R
HS shaft rol fac’'g cgi'g (2.1.20.2) (4] cw [] cow
LS sheftrct fac’g cplg (2.1.20.2) (] cw [Jcew
Extemal loads (2.1.16)
Other operating conditions (2.2.2) (2.6.1.3)
O INSTALLATION DATA (21.14)
[] Indoor CJ Healed L) Under roof
Outdoor U Unhealed ] Partial sldes
L] Grade [J mezzanine /) ONSHORE
[] Winterizaticon required ) Troplcatization required
tlectricat area (2. 1.10] Class Grp Dy
Electicatl arna (2.9.10) Zwaa 2 Grp A Temp TH ‘C
Max allow SPL (2.1.6) dB(A) @ m
Elavation m Barcmeer xPa 8bs
Range of amblent temperahues
Dry buib Wel bu'b
Noemal G R ®
Max/mum 82 *'C *'C
Minimum 0 ‘C ‘'C
Unusugl conditions [ Dust [] Fumes

[]

Job No. 41104 temNo. A
P.O. No, Date
Requ'sition No.
Inquiry No.
Revislon 1 Date 08.03.2015 8By HNI

O USSlandwds(1.7)  ®  ISOStandards(1.7)
Manufacturer FLENDER-GRAFFENSTADEN
Modei No. 1X50/4C
Sertal No. .
Driver type oloctric motor

Driven eqgupment contrifugal commpressor

DArAGraph

- 1
L i il 1-. .I. B L]

O Information to be completed by manufacturer

B BASIC GEAR DATA

® Sing'e stage (O Sing'e hetcal
O Dwb's staga ® Deuble hetical
O Epleychic O horlzontal offset
Meachanlcal rating (1.5.16) 8520 kW @ 1800/7309,1 pm
Gear sarvice factor (2.2.3.1) 144 API1613/2003 5 TH (actual)
Fulload gear unit power 10s8s 66 kWY
Gear Unit Mechan!cal eficlency 99,03 %
Rating speed Pinlon 7.309,1 Gear  1.800,0 PN
Hardness used for
Rating, (HB or Rc) Pinlon 58 HRC Gear 58 HRC
Touh pitting index, *K* (2.2.4.1) (2.2.4.2)
Allowatis 2,17 Actual 2,10 NMPa
Materisl index number (Fig 3, Tatie 4) 3,03 MPa
Bend!ng slress number, 'S,* {2.2.6.1) (2.2.5.2)
Pinfon: Attuwalie 2854 - Aclual 2560  MPa
Gear:  Allwwatie 2654 Actual 2469 MPa
Pdch kne ve!ocity 17,1 m/s
Anticipated SPL (2.1.6) 82 ¢B(A) @ 1 m
WR? referred to LS shat 126,12 kg
Brestaway lorque 412 Nm @ LS Shafl
Pinon teeth hardness range 58 - 63 HRC _
Pinion leeth harden'ng method CARBURIZED
HS shaft separatle hardness range
Gesr teeth {1im) hardness range 58 - 63 HRC
Gear teeth herdening methed CARBURIZED
Gear hub:
Forged cylinder { ) Forged & Copped []] fateicated

Gear to Shaft it method (2.5.3.2)

U] Intega! (] Keyed interference Keyiess interference
Rim attachment (2.5.3.2) FORGED GEAR WHEEL
LS shaft hardness range HB 230 - 274
Journes! static welght 1cads (2.6.6.3)

Pinlon 128 1/ 42 XQ Gear 842 /J TJO7 Xg
Total gear untt assembled welght 4000 K

NOTES :
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FLENDER

GHAFFENSTADEN
SPECIAL PURPOSE GEAR UNITS

APl 613 FIFTH EDITION

DATA SHEET SIUNITS
1
2 Pinfon Ges
3 Nunber of leeth 33 134
4 Gearratio 4,06
b | Tangenlisl losd, *"Wt* (2,2,4,2) 88.1585 N
6 AGMA Geomely faclor *J* 0,66 0,67
7 Pilch diameter 201,56 818,44 mm
B Outside dameler 21410 827,60 mm
3 Root dameter 187,25 800,74 (nm
10 Cen'er groove dameter 172,00 790,00 ram
11 Ncernal pressure engle 20,00 deq
12 Normd dismeVsl pitch 4862 i
13 Hellx enge 25,00 deg
14 Center dstance 510,00 mm
16 Backlash min 0,34 mm
16 Net face widh, *Fw* 260,00 mm
17 Pinon LD 1.71
i8 Face overtap ratio 6.36
19 Transverse contad rato 145
20 AGVA ED011 service factor 2,64
21| Reatng basad on ANSVAGMA 6011 with SF=1.0
22 Durablity Power 21442 kWY
23 Strengh Power 17946 KW
24 Tooth Surfaca Fin'sh, Ra 0,4 04 I
25 Tooth Generstion Process Hobbing Hobbing
26 Tooth Fin'shing Process Grinding ___Grinding

Lead modification (2.2.4.6)

® Not Req'd

Calculated (otal Lead Nismatch

B SCUFFING DATA (2.2.6)

A1) Scufing Dela per ANSVAGMA 926-A02

Page 2 of 4

Hem No. A

Job No.
P.O. No,

Raquisiton No.

Inquity No.

Revision 41  Dele  06.03.2015 By

O COUPLINGS AND GUARDS

_—

_Compr. Suppier | Compr. Supplier

Coupling furnished by (3.2.1)

Gear Suppller
Cplq. guerd furnished by (3.2.3 Compr. Supplier

MMIHm&:m r. Suppller

Gear Suppller

Coupfing weight on shaf, kg

Hub dell termmplate provided

CG inboard / eitbosr d of shafl end Oulho:rd

B SHAFT END DETAIL (2,5.4,2)

L) Gear vendor

Shaft end detsl specified by: ® Purchaser

(Integrsl nless otherwise specifled)

32| ScufingRisk (2.2.6) <=5% (Low)  Cslculaton Method AGMAB25

23 Composile surface roughnexss, ox 057 pIn
34 Specific firm thickness, EHL Amin 3,31 pm
35 Tooth lemperalure, Bm 82 ‘C

26 Madmum contact lemperature, 8Bmax 101

18 B MATERIALS

Oif seals
18CiNIMo7-6

18CrNIMo7-6
LS Shaft

Backing

Cear casing
Pinfor(s)
Gear timds)
HS Shaft

aluninium

42CrMo4
Steel
Steel

Radla! beerings
Thrusl besing(s)

A€ O SHAFT END DETAIL

47] ) Gear shafl end for coupling Inlegre! fange (2.5.4.2)

Backing

48 Pinion shaft end for coupling Inlegrel flange (2.5.4.2)

49 Oher : WITHOUT BOLTS

Shelt end detall if ‘otherwise' spacified: Pinlon Gea

Tepernd / Kayiass O U O U

Tepered / 1-Key O U O U

Teperes / 2-Keys O Ul O U

Cylindrica! / 1-Key o 0 O 0O

Cytindrical ! 2 Keys o U o U
Other Flanged ® [ ® ()
Shaft giameter 120,0 160,0 (ram
(if Integrel flange use dismeler Imed ately ad|ecent to flange

B RADIAL BEARINGS
Pnlon Gear

Type OFFSET / OFFSET cye. / cv.
Daneler 130 / 130 200 /7 200 mn
Length 130 / 130 foo / 100 men
Journa! velocily 498 [/ 498 188 / 188  m/s
Loading 2,78 / 2,81 287 ! 2,71  Kww
Clearance (min-max) B - (mum
Span 550 550 Mim
Power loss each bearing 138 / 13,8 30 J 30 kW
Ol flow eech beering 420 J/ 420 100 / 100 Mmin

' B THRUST BEARINGS

OPP.CPLG.SIDE
FLENDER
COMB.TAP.LANDS
BPK LEG 6
11615
1,14
1,50

Locaton

Manifaclurer

Typa
Size
Nes
Leading
Raing

Int, thrust foad

Ext, thrust load

Power loss each

Ol flow each bearing
NOTES:
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FLENDER

GHAFFERSTARDEN

SPECIAL PURPOSE GEAR UNITS

APl 613 FIFTH EDITION
DATA SHEET Si UNITS

1 O LUBRICATION REQUIREMENTS O ADDITIONAL REQUIREMENTS
O VIBRATION DETECTORS

2| [ Oisystem funished by (2.8.3)

al L) omer ) Gear vendor
41 [J otvise. p @ 40°C p @ 100°C (2.8.8)
51 [} 18O Grade ~ lLoad stage (2.2.6) 50

6
o mmess
8| Mesh and windage power 108s

8] O!fow, mesh

10

.
12| Min. startup diltemperglure 20,0 C
13| Notmal oil iniet temperatue . 60,0 ‘G

14| Maximum dlinlet tempersture - 65,0 'C
15| Unit olt flow (total) 164,0 Verin
161 Unil oli pressure 25 - bar
171 L} O1visc. @ 40°C ¢ @ 100°C {2.8.6)
18{ [} 1SO Grade 46 Load stags (2.2.6) 5,0

i9

20 B PIPING CONNECTIONS

211 Service Size

221 Lute oll Inlet
23| Lube oll autlet
241 Cas'ngdraln’
251 Vent

26} Casing purgs

o

27 dra'nls'dead botten' housing draln, not lube ofl cutiet
28 O MOUNTING PLATES

28] L) Gear fumished with (3.3.1.1)
a0 [] Baseplals [} Soleplate
31} ) Meunting plates(s) furnished by (3.3.1.1)

Type
ANSI 150 LBS
ANSI 150 LBS

ANSI 150 LBS

[] Subgpiate(s)(3.3.2.10)

32| (] Baseplate levetng (3.3.2.3)

33| ([ Baseplate with leveling pads (3.3.2.3)
341 [ ] Baseplate sutabla for column mounting (3.3.2.4)

351 [] Vendor reMew of purchasers foundation dwgs. (2.1.13)
26| (1) Grout type (3.3.1.2.4)

37
18 O CONTRACT DATA

3] () Testdeta priorto shipmert

40 Progress teport (£.3.3)

41
42
43

(] Vendor signoff of inspectar checklist (4.1.1.3)
Informastica retalned for 20 years (4.2.1.1) (4.2.2.8.1)

[] Tecrnical manual (5.3.5.4)

44 PAINTNG (4.4.31)  [4]

Flonder standard RAL5015 (bluo)

46 Painting housing interior not alowed (2.3.1.14)

46 O SHIPMENT

47

[J Stee! rotor storege container (4.4.6) L]

48 Contract unil
49| Export boxing )
601 Domestic boxing (]

L]

611 Outdoor storags over 6 mos,

pars indoor D

Shal covers (4.4.4)

Spares

L]
L]

Paqge 3 of 4

Job No. 41104 ~ MtemNo. A
P.O. No, Dals

Requiston No.

Inquiry No.

Revision 1 Dale 06.03.2015 By HN1

RADIAL (3.4.2.1){2.7.4.5) {2.7.46)

Manufacturer BENTLY NEVADA Totsl No. 8
X-Y pecbes pinlon bearings 7) Coupling end Biind end
X-Y prcbes gear bearings (7] Coupilng end Bind end
{ ] Other )
AXIAL {3.4.2.1) (2.7.4.5) (2.7.4.6)
[4)] Manufactirer BENTLY NEVADA Tota! No. 2
[ ] Duat prebes st each thrust bearing
Slngle probe any shaft withod (hvust bearing
(] Other
ONE EVENT PER REVOLUTION PROBE (2.7.4.5) (2.7.4.8)
[4] Manufacturer BENTLY NEVADA Total No. 2

(/] Oneoninput shat [/] One on outpit shat
[ ] Other
ACCELEROMETER (3.4.2.1) (2.7.4.5) {2.7.4.6)

Manufactuer  BENTLY NEVADA

No. required 2

Gear caupling end

[/} Pinlon coupling end
D Cther

il il

O TEMPERATURE DETECTORS

Dasltype thermometers (3.4.2.7)

Typs brq. temp. sensors (3.4.2.7) (2.7.1.3) PT100
RTD ] Smpiex
Calbratiocn Yos

] Thermoouple /

HSAS bearings no, sensors each 2

Theust numter of sensing s'ements each face

{3.4.2.5)(3.4.2.6)
Qsciftator demoduator supgiled by

Vibration montor supplted by
(] Vibratica shutdown delay time

Tempesslure montor supplied by
Osdlalor demoddator J-box by
Temp, senscc termination J-box by
J-box type

O MISCELLANEOUS

Undamped critical analysls report (2.6.2.1)
) wi dampd rolr respns analys rprt (2.6.2.4.3) {2.6.2.6)
Tusional analysis by (26.5.2) [] Gear vendor

{ ] Spare set of gear rotors (4.3.2.4)
[} Gear casa furnished with In'et purge connection (2.4.3)

L} Orientstion of oil inlet & dreln conns. (2.4.6)

4} £ater breather location (2.3.1.12)

L Torsonal device provisions (2.6.4.5)

Prov. on upper casing

UJ Rotor vertical storage provisions (2.5.4.8)

(] Rotor vertical storage fixtwre(s) (3.6.2)

L} Vendor servicarep. on sita (2.1.13

1"
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FLENDER

GHAFFENMSTADERN

SPECIAL PURPOSE GEAR UNITS
APl 613 FIFTH EDITION
DATA SHEET Sl UNITS

Pagn 4 of4

Job No. 41104 ltemNo. A
P.O. No. Dale

Reguisiton No.

InqQuiry No.

Ravislon 1 Dale 06.03.2016§ By HNI

O INSPECTIONS AND TESTS (4.1)

Numter calendar days

Advance nofce of witrass lasting reqiited (4.1.3)

Req'd Withess Observe Tesllog

Shop Inspecton (4.1.1) L L] [
Cleaniness Inspection (4.2.3,1) L] L] []
Har dness Verification (4.2.3.3) ] L] L] ]
Dismantiaraassembly (4.3.2.3.1) & U ) )
Contacl Check (2.5.2.2) L] tJ 0
Contact Check Tape LiRt (2.6.2.2) () L] (£
Gear accuracy check (2.5.2.1) 4] B 3 [
Deuble helical axial stetitily (2.5.2.3) - O3 [~
Special tesling Integrsl forged gears (2.5.3.3)
(lesting per mutusl agreement) L) L] L] ]
Residusl unba'anca check (2.6.6.2) ] L] ]
Mechenlical Run Test (Main)(4.3.2) & L] ] U
Mechanical Run Tesl (Spare) (4.3.2*4)D L] (] [
Add, Mechanical Tests (4.3.2.2.16) [ O 3 O]
Parl or Full Load And Full Speed

Tesl (4.3.3.1) a a [ 0
Full lorque, reduced speed (4.3.3.2) L) L) L []
Fu'l Torqua Siatlc Test (4.3.3.3) L) ] L L]
Back-To-Back Locked Tarque

Tes! (4.3.3.4) L L) (] O
Sound Leve! Tes! (4.2.3.5) U LJ
Addtonal gear tooth lest (4.2.2.8) L - . (]
Usa shop Lube System L [
Use Job luba system [ [ (]
Use shop Vibration Prcbes, Cic. ] LJ []
Use Job Vitrelion Probes, Etc. [] L]
Final Assembly, Maintenance &

Runining Clearanca (4.2.1,1.e) d LJ L) /]
Oil System Cleartingss (4.2.3.2) U U (]
Ol Systen-Cesing Jont

Tightness (4.3.2.1.4) L] [ B
Warning And Protection

Davices (4.3.2.1.5) L] [ []
Selsmic Vibisbon Date (4.3.2.2.3) LU L) a 0
Vibration, Phase Plols (4.3.2.2.12) L] 0
Ol infet Range fest (4.3.2.2.13) U 0 0 O
Tepe recorded Vibraton Dala () L]
(4.3.2.2.14) (4.3.2.2.15) L) puchaser copy
NON-DESTRUCTIVE TESTING (4.2.1.2) (4.2.2.1)

Surfece  Sub surface Log

i Casing [] L] o [
[ Rot. Elemts. [4) (4]
Bearings (4]
[] Oner: L) ) ) s
(Specify)

*CONFIDENTIAL

NOTES :

=

During start-up, gears can exhibit atransient spike reading

of vibration lavels that vdll exceed shutdown settings.

Therefore ateip multiplier Is recommended in the control

system.

P

Mechanical running test duration 4 hours Including

- Shaft vibration record using Job vibration probes if ordered

_- Bearings temperatuie records

- Casing vibration measurement

- Sound level pressure measuremenrt

- Power losses measurement at oll oulist

- Performed with ol ISO VG 32

Oil flow requirement and power losses are calculated values

only, add normal safety margins for sizing heat exchangers.

o

 — - —
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Job No. 41104 temNo. A
P.O. No Date _
ADDITIONAL TECHNICAL DATASHEET Requistion No.
Inquiry No. .
Revision 1 Dale  06.03.2016 By HNI N
1] @ ADDITIONAL GEAR DATA O TURNING GEAR (Dimensioning Is preliminary 1)
2 - Calculation resulls
3 Requiedtwnngspeed rpm
4 Actual tuming speed rpm
. Required breakaway torque Nm
6 Actual breakaway torque Nm
7 Actual maximun lorque Nm
8 Actua! acceleration time s
9 — ——
10 i Losses B Motor -
11 Suppher -
12 Power loss at no load N kW Power kW
13 Heal rejection kcalh Vcitage Vv
A | Frequency B
15| O PUMP DETAILS (Dimensioning is preliminary | Speed (pm
16 Eieclric standard
171 Design: o
18] Speed: rpm o Tuming gear
Oil flow : - _ lUmin Type -
201 Qilpressure . bar Ratio
211 NPSH: m
22| Safety valve . Clulch )
23] Driving method : Type
241 Matenal - Max allowable torque Nm
25| Flanges:
26{ Tesling: Miscellaneous
271 Fumiture of ATEX certificate: . Starting device - o
28 Swichdetass
29 . , _ ) —
of - B INSTRUMENTATION PACKAGE o o
31 - r Thermoelements -
32
33
34 Tyye | DUPLEX g_:.@f_ DUPLEX 2x3F
35 Classification IEC60751 IEC60751
36 Removable
37 from the cutside NO ~NO
38 ATEX ATEX Eexia ATEX Eexia
39 )
40 Shaft vibrations
41
42 Radal Axial Keyphasor Accelerometer
4 8 N. 3300 XL 8mm Sys 9M No BN 3300 XL 8mm Sys 9 | ACCELEROMETER BENTLY
44 N BENTLY NEVADA 3300 x4 8 S5 A B
45 Yes No Yes
46 i Yes . o
47 Proximitor Yes No & Yes ////////
48 L Yes L
491 I probe ho'der Yes No Yes /////////
50 B  Yes
:; Connection head Yes :‘“ Yes ////////
es ,
53| |mounting kit Wm : W | s AW’ 7 // //,7 Yes
6 |
55 Junction box(es) Miscellaneous
56
57| Qty 0 i Identfication g wire ¥ conduit 0O junction box
58| Manufacturer N Conduit type -
59] Matecial - Transmitter type QY
60] ATEX None Terminal block type Qty
61
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FLENDER

FLENDER-GRAFFENSTADEN S.A., FRANCE
BP 84, F-67402 ILLKIRCH-CEDEX

. _ " J 1, rue du Vieux Mouli
@E %‘% %E EE W gbﬁ/ﬁ% E:EE M F-g‘;iﬂ(;} ILI[G;IECI?I?(I-‘»“RAFFENSTADEN

Y/ref : Khursaniyah Al Fadhili - D43-K-3801 -

O/ref : D41104 quotation number 3

ITEM B 1 : Flender Graffenstaden (FG) High Speed increaser, model TX40/5C

- Rating conditions :

- Technical description :

- Bearings description :

- Mechanical running test :

standard.
- Lubrication conditions :

- Miscellaneous:

Rated power at 1620 kW

Driven by a electric motor at 1800.0 rpm (specified : 1800.0 rpm)

Driving a centrifugal compressor at 10737.9 rpm (specified : 10736.0 rpm)
Service factor 1.47 according to API613/03 (required ; > 1.4)

Double helical

Manufacturing according to API standard
Flange on LS shaft end

Flange on HS shaft end

Estimated Weight : 1900 kg

2 cylindrical bearings on LS shaft
2 tilting pads bearings on HS shaft
1 double acting tilting pad thrust bearing on low speed shaft non driven end

Full speed, no load test during 4 hours according to the APl 613 5th Edition

64 Vmin of Oil 1ISO VG 46 at 60°C and 2.5 bar at inlet (calculated values only)

Efficiency at full load : 98.70 %
Power losses at full load : 21 kW (calculated vaiue only)
Anticipated Sound Pressure Level: 82.0 £ 2dB(A) at 1 meter

Base price: 103 850 EUR each gear box
Delivery time : 36 weeks after the FG acknowledgement of the order

Quantity 1 gearbox

**CONFIDENTIAL
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Comments :

~  Coupling data taken into account on HS Shaft:

o Weight: 10.4 kg
o Center of gravity position from shaft end: 28.2 mm

o Inertia: 0.104 kgm’
—  Coupling data taken into account on LS Shaft:

o Weight: 26.4 kg
o Center of gravity position from shaft end: 30.9 mm

o Inertia: 0.264 kgm’

Including :

- Customer witness of test

- After test disassembly and inspection

- Noise level test report

—~ Lateral analysis undamped

~  Documentation : downloadable electronic file in English

Instrumentation (see the complete package on additional technical data sheet):

- Temperature package
12 RTD's PT100 Duplex 3 wires from Thermo Electric Company Inc.

(2 per bearing and thrust bearing side) not wired with terminal heads.................... Price included

—~  Bently Nevada vibration package
8 radial (4 per shaft) & 2 axial (on LS shaft) vibration probes, 2 accelerometers (1 per shatt), 2

keyphasors (1 pershaft) not wired ..., Price included

Spare parts (Prices are net valid only if spares are ordered together with the gearbox):

— Commissioning Spares

F LE N D E n FLENDER-GRAFFENSTADEN S.A., FRANCE
BP 84, F-67402 ILLKIRCH-CEDEX

| ) + , Vieux Mouli
GRAFFENSTADERN F.67400 ILLKIRCH-GRAFFENSTADEN

2 RTD's, 2 BN vibration probes, 2 BN accelerometers ............coooiviiviiveiieeinniinenn, 7 900 EUR Lot Net
— 2 Years Normal Operation Spares

1 set of bearings with RTD's, 1 setofoil seals ..o, 26 010 EUR Lot Net
—~  Strategic Spare Parts

One complete set of rotating elements consisting of one pinion and one gear.
Tested if ordered together with the main gearbox according to APi1613/03

Full Speed, No Load, with Test Report...........oooi e, 37 100 EUR Lot Net

—~  Container for horizontal spare rotors storage painted according FG standard........ 15 850 EUR Lot Net
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FLENMDER

CRAFFENSTAREN

SPECIAL PURPOSE GEAR UNITS
APl 613 FIFTH EDITION
DATA SHEET SIUNITS

Page 1of 4

.

Job No. 41104 temNo. 8
P.O. No. ) Oale

Requisition No, L

Inquiry No.

Revls._‘fn 1 Dale 08.03.2015 8By HNI

y | Appiicsble To: @ Proposal O Putchase O AsBuil

21 For . Siemons AG Dulsbwrg

3| Ste L ~ Khursaniyah Al Fadhlli

4 1 Unil ‘ STC-5Y 06-3-A

65| Service EMN/CC

6| No.required |

7

8 LA AtANoars yatnir ]
a O Information To be completed by purchaser

10 O UNITS OF MEASUREMENT

111 O US Customary units

12 ® S|units

13 O RATING REQUIREMENTS

141 Drivenequp.(2.1.4): Ncem, Max kW
18] Oriver: Rated Max kW
16| Normal lransmitted power (2.2.2) _ kW
17} Gear uwnitrated power (2.2.1) 1620 kW
18} Torque @ max cont speed Nm
18| Maxlorqus (2.2.1) Nm @ rpm
20 O Reducer @ |aceaser

211 Rasted speed (2.1.5) .

22| Input 1800 rpm O Specifed @ Norinal
23] Output 10736 (pm ) Speifed ® Nominal
24 | Alcawv var ln gesr ratio (2.1.5) (4) (1) %
251 MNsxcontinuous speed (1.6) 1800 7 10738 (pm
26| Trp speed (1.5)(2.1.7) - - 1980 /7 11809,8 pm
211 Gear serylca factor (2.2.3.1) 1,4 API613/2003 5 TH (min)
28} MHardness (2.2.3.2) Pinlon Geer

228} Shaltsssemtiy designetlon (2.1.19) LM

30| HS shatt rot fac'g ci'g (2.1.20.2) CW [] cow

31| LS shaftrat 3¢’ cplg (2.1.20.2) CW L] cow

321 Extemnsiioads (2.1.16)

33| Other operaling conditions (2.2.2) (2.6.1.3)

24

” O INSTALLATION DATA (21.14) i
28 ] lndoot ) Healed L] Under roof

37 Outdoor ) Unhealed ) Partial sides

38 L) Grada [J Mezzanine ONSHORE .
29 (] Wirtexizatica required L) Tropicatization requ'ted

401 Elecbicalarea (2.1.10) Class Gp_ Dwv

41| Elecltricalarea {(2.1.10) Zene 2 Grp  1IA Temp T1 ‘C
421 Maxellow SPL (2.18) aB(A) @ m
43| Elevation m Barcmeler kPa gbs
441 Range of ambient lemperabuwres :

4% Dry bu'b Wet buld

46 Neaema! 'C ‘C
47 Max!mum 82 'C ) ‘C
49 NMinimum 0 "C ‘G
49| Unusual condlions ] Dust (] Fumes

(O US Stsndards (1.7) ® ISO Standards (1.7)
Manufachurer FLENDER-GRAFFENSTADEN
Model No. TX40/5C
Seral No.

Oriver type eloctric motor

Driven equipment centrifugal compraessor

MG A 1N 4. t - ’ L DA

O Information to be completed by manufacturer

B BASIC GEAR DATA
® Single stage O Single heical
O Deuble stage @  peudle helical
O Epleyciic O horizontal of fset
Mechan!cal rating {1.5,16) 2268 kW @ 18007107376 rmpm
Gear service faclor (2.2.3.1) 146 AP] 613/20035 TH (actual)
Fu't load gear unit power loss 21 kW
Gear Unit Mechanikesl efficiency 88,70 %
Rating speed Pinlon 10.737,8  Geat 1.8000  mpm
Hardnass used for
Rating, (HB orR¢) Pinlon 58 HRC Gear  5BHRC
Todh piting index, K" (2.2.4.1) (2.2.4.2)
Allowable 217 Aztual 2,08 ~ MPa
Mstetislindex number (Fig 3, Tabia 4) 303 ~ MPs
Bending stress number, 'S*(2.2.5.1) (2.2.6.2}
Palon: Allowakle _2654 Actusl _ 2510 VMPa
Gear:  Allowatie 2654 Atusl 2388 MPa
Pach kne velcclly 630  ms
Anticipaled SPL {2.1.6) 82 6B{A) @ 1 m
WR? referred to LS shat 26,88 kgm?
Breaksway lorque 80 Nm @ LS Shafl
Pinon leeth hardness range 58 .63 HRC
Pinton teath hardening method CARBURIZED
[) HSshat sepaiate  hardness range
Gear teeth (rim) hardness range 58 -63 HRC
Gear teeth hardening method CARBURIZED
Gear hub:

[ ] Fatxlcated

] Forged cylinder [J Forged & Copped

Gear to Shaft 1t method (2.5.3.2)

(] integai L] Keyed interference (2} Keylass intedference

Rim allachment (2.5.3.2) FORGED GEAR WHEEL
LS shaft hardness rengs HB 230 - 274
Journa! slatic weight loads (2.6.6.3)
Pinlon 37 | 4 KQ Genr 347 1 253 kg
Tolal gear unt sssembied we!ght 1900 kg

NOTES :
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FLENDER

GRAFFEMSTADERN

SPECIAL PURPOSE GEAR UNITS
APl 613 FIFTH EDITION
DATA SHEET S1 UNITS

Page 2 of 4

ffenNo. B

Job No.
P.O. No.

Requisiton No,

Inquiry No.

06.03.2015 By
GS AND GUARDS

| Revision 1 Date

i

by

Pinion
Compr. Suppter
Compr. Supplier

Coupting furnished by (3.2.1 Compr. Supplier

Mount coupting halves (3,2.7 Compr. Suppltier

nlq. quard adapler by (2.2.3 Gear Supplier Gear Suppller

ola, gusrd furnished by (3.2.3 Compr. Supplier

~ Compr. Suppiler

Coupling vendor {3.2.3

Vendor's model number {3.2.3
Couping welghl on shafl, kg 10,4 26,4
CG inboard f oulboard of shafl end Outboard Outboard

Hub drilt ternplale provided ““

B SHAFT END DETAIL (2.5.4.2)

] Gear vendor

® Purchaser

Shafl end detdl specified by:
(Integra! tniess othervdse specified)

1 B GEAR DATA

2 Pinton Gesar

3 Number of teath 29 173

4 Gear rato 5,97

5 | Tangential load, *Wi* {2,2,4,2) 25.731 N

6 AGMA Geomelry factor *J* 0,52 0,54

y 5 Pitch diameter 111,08 668,02 (s
B Outslde dameter 120,30 873,50 i
o Rool diameter 103,05 = 65632  mm
10 Cenler groove diamater 83,00 640,00 mm
11 Norma! pressure engle 20,60 deg
12 Normé dismelrel piich 7126 i
13 Helix enge 24 25 deg
14 Cenler dislance 390,60 i
18 Backlash min 028 mm
16 Nat facs width, "Fw" 130,00 mm
17 Pinlon LD 1,74

18 Facs overlap ratio 4386

19 Transversa conlact rato 1,45
20 AGMA 6011 servica faclor 2,87
21| Reting baesed on ANSVAGMA 6011 wilh SF=1.0
22 Durabiily Power 5404 kW
23 Strength Power 4652 KW
24 Toolh Surface Finlsh, Ra 0,4 0,4 (1
25 Tooth Genergtlon Process _Hobbing ___Hobbing

26 Tooth Fin'shing Process Grinding ~  Grinding
27 L ead modiflcation {2.2.4.6) ® NotReq'd . {0 Req
281 Calculated Total Lead Mismatch
28 e
a0 B SCUFFING DATA (2.2.6)
313 Scufing Date per ANSVAGMA 925-A03
32§ Scufing Risk (2.26) <=5%({Low} CaloutskonMsethod AGMA925
33 Composile surfaca roughnexss, 0X 0,57 T
a4 Speciflc fim thickness, EHL. Amin 2,54 LN
35 Tooth temperature, Bm 806 'C
26|  Madmum contact tempersture, 8Bmex 93 'C
37

28 N B MATERIALS

39| Gear caslng | Stesl 04 seals aluminium
40| Pinlor(s) 19CrNiMo7-6
41| Gear im(s) 18CrNIM 07-5
42| HS Shaft integral L3 Shafl 42CrMod
43| Redist beerings Babblt Backing Steel
44| Thrust bearing(s) Babblt Backing Steel
45
46 O SHAFT END DETAIL

Other *

- Gear shaft end for coupling Inleg at flange (2.5.4.2)

Pinton shalt eng for coupling Integrat fange (2.5.4.2)
WITHOUT BOLTS

Shafl end defall if ‘octherwise’ spacilled; Pinlon Geer

Tapered / Kayless O [ onmn

Tepered / 1-Key O [ O [

Tepered ] 2.Kays O O O L

Cytindrical 1 1-Key O U o L

Cylindrical / 2-Keys o L[ o U
Oiher Fianged @ [ ® [
Shaft diamaisr 750 120,0 mm
I Integral iangs use diameler imediately ad)scent to flangs)

B RADIAL BEARINGS
Pinion Gear
Typs YTPADS / YPADS _CYL, [ o,
Diamsler 80 / 80 120 7/ 420 mm
lenglh §6 [/ 6§ 60 J 60 (N
Journal velocily 450 /7 450 113 [/ 113 m/s
L oading 308 / 3140 252 1 2,26  Non
Cesrance (minmex) e
Span 340 340 mm
Power {0ss gach bearing 63 J 863 0,7 J 0.7 KVY
O flow each bearing 150 [/ 150 50 J 50 irnin
] THéUé’f QEARJNGS

Location OPP.CPLG SIDE
Manufacturer FLENDER FLENDER
Type NO COMB.TAP.LANDS
Size BPK LEG 4"
Loading 135 MPa
Ratng R 1,50 MPa
Inl. thrust toad : . N
Ext. thrust foad 2.709 4.250 N
Power loss each b 60 kWY
Ot flow each besaring 0.0 i5.0 Hmin
NOTES :

e ey e —er = - L o L —
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FLENDER

GCRAFFENSTADEN

SPECIAL PURPOSE GEAR UNITS

API| 613 FIFTH EDITION
DATA SHEET SI UNITS

Page 3 of4

Job No. 41104 tem No. B
P.O.No. . Date

Requistion No,

Inquiry No.
Revision 1 Date 06.03.2015 By HNI

1 O LUBRICATION REQUIREMENTS O ADDITIONAL REQUIREMENTS

[ ] o1 system furn!shed by {(2.6.3)
[ ] Other
L] Olvise.

@ 0 N O e W N

10

e T  —— —
D ~N O O bW -

19
20
21
22
23
24
25
26
27
28
29
30
31

Az
33

18 O CONTRACT DATA

[[] Gear vendor

(] 18O Grade

p @ 40°C ¢ @ 100°C (2.8.8)

Lcad stage (2.2.6)

7,0

Mash and windags power loss

O fow, mash

B LUBRICATION REQUIREMENTS

Min, starlup il termperatuie

Normal olf irdet temperatiure

Maximum cil infet temperature

Unlt oll lNow (total)
Unit oll pressure
L] Oivise.

ISO Gradse

2,5

P @ 40°C o @ 100°C (2.8.6)

Load slage (2.2.6)

7.0

B PIPING CONNECTIONS

Service

Lube oll Inlel
Lute olf cutiet
Casingdraln ®

Vent

Cas'ng purgs

Sue

ANSI 150 LBS

ANSI 150 LBS
ANS] 150 LBS

*Casing drain is'dead bottem' hecus'ing draln, not lute oll cutlet

O MOUNTING PLATES

[} Gear fumnished with (3.3.1.1)

[] Meunting plates(s) furrished by (2.3.1.1)

L] Baseplste teveling (3.3.2.3)

[ Basepale (] Soleplate [J Subpiate(s) (3.3.2.10)

L] Baseplate with leveling pads (3.3.2.3)

(] Grout type {3.3.1.2.4)

[ ] Baseplsie sutable for column mounting {3.3.2.4)
{ ] Vendor reMew of purchasess fcundallon dwgs. (2.1.13)

agf [ Test data prior to shipment

40
41
42
43
44
46
46
47
48
49
50
51

Progressreport (§.3.3)

L Vendor signotf of inspecter checkist (4.1.1.3)
[4] nformatica retained for 20 years (4.2.1.1) (4.2.2.6.1)

L] Technical manus! (5.3.6.4)

PAINTING (4.4.2.1)

f

Flander standard RAL5015 (bluo)

Painting heusing intedior not acwed (2.3.1.14

(] stee! rotor slceage container (4.4.5)

Export boxing
Domeshc baxing

Outdoor storage over 6 mos,

O SHIPMENT

Contract unit Spares
] .
() ]
B 3 years indoor ]

(J Shat covers (4.4.4)

O VIBRATION DETECTORS

RADIAL (3.4.2.1) (2.7.4.5) (2.7.4.6)

Manufachrer BENTLY NEVADA Total No. 8

X-Y gecbes pinton bearings Coupiing end [7] Blind end
X-Y peobes gear bearings Coupiing end Biind end
[] Other - -

AXIAL (3.4.2.1) (2.7.4.5) (2.7.4.6)

(/] Manufactuer BENTLY NEVADA TotalNo. 2

[T] Dual gecbes at each theust bearing
[} Sing's proba eény shaft without thrust beairing

[] Other e
ONE EVENT PER REVOLUTION PROBE (2.7.4.6) (2.7.4.6)
Manufachurer BENTLY NEVADA Tolal No. 2

[v] Onsoninput shatt One on output shaft
[] Other |
ACCELEROMETER (3.4.2.1) (2.7.4.6) (2.7.4.6)
Manufacluer  BENTLY NEVADA (2] No. rejuired 2
Pinlon coupling end Gear coupling end

[[] Other

O TEMPERATURE DETECTORS

(] Dsitype thermometers (3.4.2.7)
Type brg. temp. sensors (3.4.2.7) (2.7.1.3) PT100
(] /1D L] Thermocoupte / [ ] Simplex 7] Duplex

Calbration Yos
HSAS bearings no. sensors each 2

Theust nunber of sensing e'ements each face

O OTHER VIBRATION AND TEMPERATURE
Other

{3.4.2.5) (3.4.2.6)
Osditater demoduator suppiled by L]

Vibration monitor suppled by
(] Vibration shutdown delay time

Temperature mondor supplied by

Osulistor demoduator J-box by

Temp, sensor tenmingtion J-box by

J-box typa

Undamped ctitical analysis report (2.6.2.1)

L] w! dempd rolr respns anslys rprt (2.6.2.4.3)(2.6.2.6)
Taersional analys!s by (26.5.2) { ] Gear vendor

Spare set of gear rolors (4.3.2.4)

[} Gear casa furnished with Intel purge connection (2.4.3)
[J] Odentstion of ol inlet & drain conns. (2.4.6)
Fiter breather location (2.3.1.12)

Prov. on upper casing

[} Teesional device ptovisions (2.5.4.5)

U Retor verticas storage provisions (2.5.4.8)

L] Retor verticat storage fixture(s) {3.6.2)

[] Vendor service rep, on site (2,1.13

|[a
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F'—ENDE“ Page 4 of 4

GRAFFENSTADERN 36 No., 41104 ltemNo. B
P.O. No. - Dste
SPECIAL PURPOSE GEAR UNITS Requisiton No.
APl 613 FIFTH EDITION Inquiry No. -
DATA SHEET SIUNITS Revison 43 Date 06032015 By  HNI
\ O INSPECTIONS AND TESTS (4.1) )
2 | [J Advance novce of witress tasting reqired (4.1.3) NOTES: -
3 Numter ca'endar days
4 During start-up, gears can exhibit atransient spike reading
5 Req'd Witness Observe Tesllog | of vinration levels that will exceed shutdown settings. L
6 | Shop Inspecton (4.1.1) 0 L] LJ Therefore a trlp multiplier is recommended in the control
7| Cleeniness Inspection (4.2.3.1) U Ul L] system,
8 | Hudness Verification (4.2.3.3) ] L) L]
9 | Dismmanfletresssembly (4.3.2.3.1) (4] L] L] [ Mechanlcal running test duration 4 hours Including -
10] Contagl Check (2.6.2.2) 8 L] L = - Shaft vibratlon record using Job vibration probes if ordered -
11] Contact Check Tape Lifl (2.5.2.2) ) L] L) 4} - Bearings ternperature records B
12] Cear sccuracy check (2.5.2.1) L] L] L] - Casing vibration measurement .
13] Dcuble helical ex'al slatilily (2.5.2.3) o L] L - Sound level presswe measuremeint
14| Specisl tesling integral forged gears (2.5.3.3) - Power losses measurement at oll outlet
15] (testing per mutual agreament) U L) L L - Performed witholl ISOVG 32 )
16| Residual urbatence chack (2.6.6.2) U L] -
17] Mechen'cel Run Tes! (Main)(4.3.2) L] L] Qil flow requirement and power losses are calcufated values
18| Maechanical Run Tesl (Spare) (4.3.2.4)D L] o L] only, add normal safety margins for slzing heat exchangers. )
18| Ada. Machanica! Tests (4.3.2.2.16) U . L L - B
20| Pert of Full Load And Full Speed
21 Test {(4.3.3.1) 0 ] L) 0] )
22| Fuitorque, reduced speed (4.3.3.2) UJ ) LJ L) )
23| FulTorque Stetic Test (4.3.3.3) L) L - - - _
24| Back-To-Bak Locked Torque
25 Test (4.3.3.4) U L] L] L) -
26| Sound Leve! Tesl (4.3.3.5) /) ] L
27| Addvonal gear tcolh lest (4.2.2.8) U ] L ]
28| Use shop Lube System ) (] L] -
29| Use job luba syslem 0 a L]
30| Use shop Vibration Prcbes, Etc. L) () L]
31| Use job Vibrston Probes, Etc. i L] L -
32| Finsl Assembly, Manlenence & ~ )
33 Running Clearance {4.2.1.1.6) (] L) ] )
34| O Systemn Cesrtiness (4.2.3.2) U U .
35| QO Systemn-Cesing Jont o
2% Tightnass (4.3.2.1.4) [} L] U o _
37| Warning And Protaclion o
38 Davices (4.3.2.1.5) L] (] )
39| Selsmic Vibreton Date (4.3.2.2.3) 1 . [J ]
40| Vibration, Phase Piols (4.3.2.2.12) 14} L] L ] -
41| Olinel Range lest (4.3.2.2.13) (] [] ] ] -
42] Teperecorded Vibraton Data (4] ] L ]
43| (4.3.2.2.14) (4.3.2.2.15) L) purchaser copy
44| NON-DESTRUCTIVE TESTING {4.2.1.2) (4.2.2.9)
45 Sufece Sub surface Log
46| [} Casing O () L [} )
47 Rol Elemts. (4] (] -
48 Bearings -
49| O Oher: (] L) L L)
50| (Speciy)
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Job No. 41104 ltemNo. B

PO No Dale
ADDITIONAL TECHNICAL DATASHEET RequistionNo o

Inquity No

Revision 1 Date 06032016 By HNI

M ADDITIONAL GEAR DATA

S,

T —

O TURNING GEAR Dimenslonln  is prellmina l

2 Efficlenc Calculation resuils
3 ~ Percent of rated powec _.ﬁeq;.vired tmnhg_-speed rem
4 Actual turning speed rpm
3 Required breakaway torque Nm
6 Actual breakaway torque Nm
7 Aclual maximun terque o Nm
8 Aclual acceleration time , s
9
10 ~ losses Moltor
11 Supplier
12 Power loss at no load kW Power kW
13 t{eat rejection ~ kesbh Voltage Vv
14 Frequency ~ Hz
15 Speed pm
6 Electric slandard -
171 Design
18] Speed: - ypm - B Turning gear
18] Oitfiow . - min Type
20] Oil pressure : bar Ralic
211 NPSH. ™
221 Salely valve - Clutch -
23] Driving method Type
24 Matenal Max alliowable lorque ___ - Nm
25| Flanges:
26| Tesling: Miscellaneous
271 Furndura of ATEX certificals : Starting device - o
28 Switch details -
200 | -
sof B INSTRUMENTATION PACKAGE | o
o . Thermometer . Thermoelements _
32 .
33} Thvust bearing . Thrust bearing | _Oil inletioutlet
34 ) Type ) | DUPLEX 2x3F DUPLEX 2x3F
35 Ciassification IEC60751 IEC60751 N
36 Removable
37 from the outside NO NO
38 ATEX ATEX Eexia ATEX Eaxia
39
o _ . i ~ Shaltvibrations - B
41 )
42 Radal Axial Accelerometer
43 BN 3300 XL 8mm Sys. oM |11 No 8.N. 3300 XL 8mm Sys 9M | ACCELEROMETER BENTLY
44 [LS |s&rTLY NEVADA 3300 X1 8mm S5 A
® Yes HS No Yes
4 | Yes _
a7 Proximitor Yes HS NO Yes //////
48 LS Yes
! [o1cb0 hoige - S| Mo Yos ////////
50 LS Yes
o1 Cennection head Yes HS No Yes W///
52 LS Yes A
53] [mounting kit / /7- A7, "f/' 77 / 7y 7 Z/ /7 / . 7 Yes
54
55 Junction box(es) Miscellaneous
56
57] Qiy 0 Identfication M wire & conduit 0 junction box
58] Manufaclurer Condutt type
59 Matena! Transmitier type Qly
60] ATEX None Terminalbiocktype  Qly
61
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FLE N D E “ FLENDER-GRAFFENSTADEN S.A., FRANCE
BP 84, F-67402 ILLKIRCH-CEDEX

; P p— - 1, rue du Vieux Moull
GIRAFFENS TADERN F-égioél ILS?IT?CIT-I(IB[:?AFFENSTADEN

Commercial Conditions
- Prices are quoted FCA lllkirch-Graffenstaden following Incoterms 2010 including packing cat 1A of SEl,

1999 issue, ind. 2.
- Progress payments : 100% at delivery.

—  This quotation is subjected to the Flender Graffenstaden Standard Terms and Conditions of Sales and
valid for acceptance until the 15" of July 2015.

-~ Where approval of drawings is required, approval must be in line with the document schedule.

- Warranty period is 18 months of operation or 24 months after delivery whichever occurs first. We
recommend the supervision of our engineer for the commissioning.

- Flender-Graffenstaden SAS shall not be obligated to fulfill this agreement if such fulfillment is prevented
by any impediments arising out of national or international foreign trade or customs requirements or any

embargoes or other sanctions.

Applicable documents for the quotation (available on demands)
Documents schedule,

Quality plan
Painting standard,
Standard Terms and Conditions of Sales

We thank you for the opportunity of quoting and look forward to the pleasure of serving you.

Very truly yours,
N. H Y. FRIEDMANN
(Project (Sales Manager)

Generated with CAMEC V 4.9.5 26 Fev 2014

** “This quotation is subject to confidentiality. Information thereof may not be shared with or forwarded
to any third parties!”
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