- Glattrohrwarmeaustauscher

- Behditer und Apparate fur
chem. Industrie + Urmwelt

- Druckbehndalter, Kolonnen
Fiteroenhditer

- Speiseawdasserbhehdilter
Wwarmwasserbersiter

AEBEBE_E— S0%s*
Co. KG
BEHALTER-UND APPARATEBAU

Dortmunder StraBe 2 D-57234 Wilnsdorf
Telefon (02739) 8970-0 Telefax (02739) 8970-10

Hersteller-Bescheinigung

iiber die ordnungsgeméife Herstellung sowie Druck-oder Dichtheitspriifung

eines Druckbehilter
entsprechend § 9 (2) 1 DruckbehV

Woﬁ(rskr?&N r. 37.106 Ql:.fztrags-

Kennzeichnung: Ausfertigung
Markings Copy

Hersteller/Lieferer:  Wolf GmbH & Co KG, 57234 Wilnsdorf

Manufacturer/Supplier

Herstellerzeichen: RIW

Manufacturer's mark

bis 5500 rmmm Durchmesser
und Stackgewicht bis 70

Herstell-Nr.: 25737 Herstelljahr: 2005
Manufacturer's No. Year of |
construction
-R -R .
Innen chan?tt)jg‘r charﬁggnr ch:nige::
Zulassiger Betriebstiberdruck bar 0,10
Permissible service overpressure
Zulassige Betriebstemperatur °C -10/+50
Design temperature
Inhalt L 75550
Capacit litre
Verwendungszweck:  Chill Tower W 14001
Purpose
Prufbedingung: Druckbehélterverordnung
Test regulation
Baupriifung am:  23.05.2005 Zeichnung Nr.:- 11436-0 Rev.f
Inspection of the construction Drawing No.

Die Ausfilhrung des Behalters entspricht der (den) beigefiigten Zeichnung(en) und in ihren wesentlichen
Teilen der vor%epruften Zeichnung.
The construction of the vessel complies with the attached drawing(s) and in its main parts with the approved drawing(s).

Druckpriifung am: 23.05.2005

Pressure test

R R =
Innen | charabar Aufen chamber --- chamber

Prufdruck bar 0,22 bar g -

Test pressure

Druckmedium

Pressure medium (LUft)

Bemerkungen: Korrosionszuschlag Mantel/Boden: 1 mm , Einbauten 1,5 mm

Remarks

Bemerkungen fiir den Betreiber:
Remarks for the user

Der Druckbehalter befindet sich nach dem Ergebnis der erstmaligen Priifung in ordnungsmafRigem Zustand.
According to the result of the first-time inspection, the vessel(s) is (are) in proper condition.

Die Ausriistung wurde nicht gepriift. Die Abnahmeprifung am Aufstellungsort ist noch erforderlich.
The equipment was not tested. An acceplance test on site is necessary.

Meldung vor Inbetriebnahme an die zustandige Uberwachungs-Organisation.
Information to the competent supervising organisation before commissioning.

Wolf GmbH & Co. KG
Wilnsdorf, 23.05.2005 Quality control
Der Werkssachverstandige
Expert
Anlagen Zeichnungen ; .
Enclosures Drawings
Werkstoffnachweise gem. Anlagenverzeichnis 4 M/

Material certificates according o list of enclosures

F\daten\winword\priifung\25737tl
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Priitbericht

Fabr.Nr.:

Bericht iiber die Fe - Priifung
Certificate of Penetrant Test

Auftraggeber: Orderer:

Priifort: Location:

Priifdatum: pate:
Kom.Nummer: Kom. No.:
Priifstiick: item:

Hersteller: Manufacture:

Besteller: vendor:

Zeichnungs Nummer: Drawing No.:
Fabrik Nummer: Fabr. No.:
Baujahr: vear of Built:
Abmessung: Dimension:
Werkstoff: Material:
Priifanforderung: Test requirements:

Priifumfang: Test quantity:

Certificate Kom.Nr.:

Farbeindringpriifung

Dye Penetrant Test

Wolf GmbH & Co KG
Wilnsdorf

during fabrication
37.106

Chill Tower W 14001
Wolf GmbH & Co KG
Air Liquide

11436-0

25737

2005

gem. Zeichnung / acc.drawing

gem. Zeichnung / acc.drawing
AD-2000 HP 5/3

after back chipping 100%
L1-6,C 1-5,L7-10,N 1-5

Priiftechnische Angaben

Test conditions:

Verfahrensgrundlage: Test conditions:
Verfahren: procedure:

Hersteller: Manufacture:
Eindringmittel: penetrant:
Eindringzeit: Time:

Reiniger: Cleaner:

Entwickler: Revelator:
Entwicklungszeit: Time:

Priifergebnis: Test results:

DIN EN 571-1
BAB

Helling
Kontrastrot 88
10 min
Reiniger 87
Entwickler 89
10 min

Es wurden keine registrierpflichtigen Anzeigen festgestellt.

Without mistakes
Priifer: Testperson: Legge

Datum: Date: 23.05.2005

FB-10/05 Stand 01/98

F:\daten\winword\priifung\25737fe

Unterschrift: signature 77/

25737
37106

Wolf Gengl & £0. KG
Quality




Prufberlcht FabrNe: 25737
Certificate Kom.Nr.: 37106

Farbeindringpriifung

Dye Penetrant Test
Bericht {iber die Fe - Priifung
Certificate of Penetrant Test
Auftraggeber: orderer: Wolf GmbH & Co KG
Priifort: Location: Wilnsdorf
Priifdatum: pate: during fabrication
Kom.Nummer: Kom. No.: 37.106
Priifstiick: 1tem: Chill Tower W 14001
Hersteller: Manufacture: Wolf GmbH & Co KG
Besteller: vendor: Air Liquide
Zeichnungs Nummer: Drawing No.: 11436-0
Fabrik Nummer: Fabr. No.: 25737
Baujahr: vear of Built: 2005
Abmessung: Dimension: gem. Zeichnung / acc.drawing
Werkstoff: Material: gem. Zeichnung / acc.drawing

Priifanforderung: Test requirements: AD-2000 HP 5/3

Priifumfang s Test quantity:
C 6 Stutzen-Flansche / nozzle-flanges DN 150 spot

F1/F2, K1/K3reinforcing plates spot
lifting lug + lifting eye 100%

Priiftechnische Angaben

Test conditions:

Verfahrensgrundlage: Test conditions: DIN EN 571-1

Verfahren: procedure: BAB

Hersteller: Manufacture: Helling

Eindringmittel: penetrant: Kontrastrot 88

Eindringzeit: Time: 10 min

Reiniger: Cleaner: Reiniger 87

Entwickler: revelator: Entwickler 89
Entwicklungszeit: Time: 10 min

Prﬁfergebnis: Test resuits: >

Es wurden keine registrierpflichtigen Anzeigen festgestelit.
Without mistakes

Priifer: Test person: Legge

Datum: pate: 23.05.2005 Unterschrift: Signature

Wolf & CogKG
-10/ d01/98

F:\daten\winword\priifung\25737fel




meb GI'ICht Fabr.Nr.: 25737

Certificate Kom.Nr.: 37106

Luft - Nekal - Priifung

Air - Leakage - Test

Bericht iiber die Luft-Nekal Priifung .

Certificate of Air-Leakage-Test

Auftraggeber: orderer: Wolf GmbH & Co.KG
Priifort: Location: Wilnsdorf
Priifdatum: pate: during fabrication
Kom.Nummer: Kom. No.: 37106

Priifstiick: 1cem: Chill Tower W 14001
Hersteller: Manufacture: Wolf GmbH & Co.KG
Besteller: vendor: Air liquide
Zeichnungs Nummer: drawingNo.:  11436-0

Fabrik Nummer: Fabr. No.: 25737

Baujahr: vear of Built: 2005

Abmessung: Dimension: gem.Zeichnung
Werkstoff: Material: gem.Zeichnung

Priifanforderung: Testrequirements:  keine Blasenbildung

Priifumfang s Test quantity:
reinforcing plates 100%

Priiftechnische Angaben

Test conditions:

Priifdruck: @,’5 bar g
Test pressure:

Schaumbildner: Nekal
Foamer: )

Priifergebnis: Test results:

Es wurden keine registrierpflichtigen Anzeigen festgestellt.
Without mistakes

Priifer: Test person:

Datum: pate: 23.05.2005 Unterschrift: Signature Wolf GFbIY & CofKG ]

FB-10/10 Stand 01/98 Rev. 1 Quality ¢

4
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€gon Schmidt GmbH

Oberfléchentechnik

€gon Schmidt GmbH « IndustriestraBe 6 » 57572 Niederfischbach

WOLF GmbH & Co. KG
Behaélter- und Apparatebau
Postfach 12 51

57226 Wilnsdorf

Werkpriifzeugnis 2.3 nach EN I1SO 10204
Testcertificate 2.3 acc. to EN I1SO 10204

§ Li-200505/02371
Kundenummer: Bezug: lhr Zeichen: \ .
Customer no.: 12200 Reference: AU-200505/01756 Your reference: Dieter Schmidt
Datum: Vorgang: " | Ihre Bestellung:
Date: 31.05.2005 File-no.: 22410 order-no.: 37.106
POS Menge ME  Bezeichnung
POS Quantity Description of the parts

1 Behélter Pos. W14001
& 2.420 x 16.740 mm

001 1,00 m? AuRenflichen
Oberflachenvorbereitung gem. DIN EN 1SO 12944
Teil 4, im Norm-Reinheitsgrad Sa 2 1/2
80 y 1K- Alkydharz- Zinkphosphat

Die Arbeiten wurden fach- und sachgerecht nach den Vorschriften
{ The application was done acc. the standarts and the recomman-

des Bestellers ausgefiihrt, laufend tiberwacht und gepriift.
dation from the ordering company and had been controlled
and tested.

Freigegeben:

Released:
JalYes @
Nein/No [ ]
/ .
N 4 &) = 2
Datum: _ Gpl, . 06 . 05 Unterschrift: /- . ' iy 3;?;“[381
Date: Signature: 4 4 P
€gon Schmidt GmbH Tel.: 02734/5749-0 Bayerische Hypo- und Vereinsbank AG BLZ : 700 20270 - Konto-Nr. 662911 208
Industriestrade & - 57572 Niederfischbach Fax: 02734/5749-49 Swift-Code: HYVEDEMM335 - IBAN: DE77 7002 0270 0662 9112 08

—_—

Geschéftsfihrer: Rainer Schmidt, Thomas Schmidt e Registergericht Montabaur HRB 2290 e USt-IdNr. DE 811565222 o www.egon-schmidt.de e info@egon-schmidt.de




Air Liquide Purchase-no.:
Wolf GmbH & Co0.KG 4500023998
57234 Wilnsdorf Project: ASU Kosice No.9
Kom.Nr. 37106 Dokument No. :
Document: Inspection and Testing Plan
Description: Chill Tower
Tag No.: W14001

Drawing No.: 11436- 0

0 first issue 18.11.04 Strake B

Status | Ausgabe | Datum |geidnd.Seiten erstellt Abtlg. gepriift genehmigt

FADATEN\WINWORD\Auftracge-Technik\Messer-37. 106\ 1436-Verdunstungskiihler\Dblatt- [ 1346-IT!5.d0c
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Materialliste
Pos.: |Benennung Abmessung Werkstoff Schmelze Nr.: | Probe Nr.: Zeichen
Part . Designation Dimension Material heat No. test No, marks
1 shell 02420 x 10 § 235 JRG2 |43534 163178-3 Ilsenburger
2 shell (02420 x.10 S 235JRG 2 [43534 163179-1 Ilsenburger
3 shell 02420 x 10 S 235JRG2 [43534 163178-1 Ilsenburger
4 shell 02420 x 10 S 235JRG 2 |43534 163179-2 Ilsenburger
5 shell 02420 x 10 235 JRG 2 |43534 163179-3 I[lsenburger
6 shell 02420 x 10 S 235JRG 2 {43534 163178-2 Ilsenburger
7 round plate 02540 x 35 §235JRG2 | 743115 58296101 Thyssen K
9 ring 02396/2336x6 |S235JRG?2 476354 56502905 Thyssen-K
18+81 | seamless pipe 88,9 x 6,3 St 35.81 41218 Max-Hiitte
19 WN-flange C 600/610 C22.8 574863/1 Bebitz
20 blindflange B @755 x 25 §235JRG 2 |35266 799244-2 Ilsenburger
21+43 | pipe m.fr.plate 0610x 10 235 JRG2 | 68237 390248-3 Salzgitter
37+40 | welded pipe 0168,3 x 8,8 St 35.810 976869 P8878 Dalmine
38 reinforcem.pad  |©270/170x 5 S 235 JRG 2 438031 B4 Duferco
39 round plate 0168 x 6 §235JRG2 |476354 56502905 Thyssen-K
41 elbow 0168,3x 5,6 St 35.81 521511 4315 Lindemann
42 seamless pipe 0168,3x5,6 | St35.81 71077 Tubos R.
65 plate 15 mm S 235 JRG 2 | 668527 91094202 Thyssen-K
68 welded pipe 01143 x8,8  |St35.8] 513604 Benteler
70 reinforcem.pad  [@215/115% 5 S 235 JRG 2 438031 B4 Duferco
82 elbow 088,9x 5,6 St37.0 41218 Max-Hiitte .
85 plate 10 mm S 235 JRG 2 | 68237 390248-3 Salzgitter

,.Die nicht aufgefithrten Kleinteil

Fdatenwinword\priffung\25737tl

e entsprechen den AD-Merkblittern der Reihe W*
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r ILSENBURGER
N p GrROBBLECH :

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B Nr./No. 347855
Inspection certificate 3.1.B Seite / Page 1/2
DIN EN 10204 ~ ISO 10474 Datum / Date 16.01.2005
Nr./No. C40003742 14.10.2004 Ni./No.
Besteler C & M Stahlhandel GmbH & Co. Empfingr C & M Stahlhandel GmbH & Co.
Purchaser KG ) Customer KG
59014 Hamm - 59014 Hamm
Ezeugns Grobblech Werksauftrags-Nr. 0000005237
Produt Heavy plate Works order No.
Lieferschein-Nr. 0080338120
Werkstoff und Lieferbedingung  S235JTRG2 DispatchnateNo. 07 .01.2005
Steel grade and terms of defvery DIN EN 10025 03/94 Abnahme WS
AD 2000 w1l 10/03 Inspection

DIN EN 10029 B 10/91
DIN EN 10163-2 K1.B UG2 10/91

Kennzeichnung des Materials / Marking of the product
Herstellerzeichen/Stahlsorte/Schmelzen~Nr/
Erzeugnis-Nr./Sachverstidndigenstempel
Trademark/Steelgrade/Heat-No/Product~No/
inspector‘'s stamp

Materialdaten / Material data

Pos. | Anzahl Erzeugnis-Nr. Schmelzen-Nr. Lieferzustand Dicke x Breite x Lange mm X mm X mm
Item | Quantity | Product No. Heat No. Cond. of delivery | Thickness x Width x Length
01 1 163178 1 43534 N 10,00 x 3000,0 x 7595 752
01 i 163178 2 43534 N 10,00 x 3000,0 x 7595 s, 6
01 1 163178 3 43534 N 10,00 x 3000,0 x 7595 “ear, 2
01 1 163179 1 43534 N 10,00 x 3000,0 x 7595 Fs. &
01 1 163179 2 43534 N 10,00 x 3000,0 x 7595 7xu
01 1 163179 3 43534 N 10,00 = 3000,0 x 7595 paeg
> 6 | Gewicht 11.052 kg N: normalisiert/ normalized

Weight kgs

MaRpriifung und Sichtkontrolle auf &uRere Beschaffenheit: ohne Beanstandung
Dimensional check and visual examination of the surface condition:
without objection

Schmelzenanalyse / Ladle analysis

Herstellerangaben / Manufacturer standard

Schmelzen-Nr. Cc Si Mn P S N Al
Heat No. k3 % % % % % %
<017 <140 <0,045 <0,045 <0,008
43534 0,07 0,02 10,57 0,009 0,007 (0,004 0,045

Erschmelzungsverfahren: Sauverstoffaufblasverfahren
Steelmaking process: Basic oxygen process

g Mr. =
Yeuﬂqc~
Onmnua“’ ' D
glatt von
Page ©

GAOEBLEGH

Es wird bestétigt, dag die Lieferung den Anforderungen der Lieferbedingung entspricht.

We hereby certify that the delivered material complies with the terms of the order, T

ooa Ex daeds 3d0im
s - e ¥

M-System: Certification as per 1S0 9001 since 28 February 1930

f Herstellerzeichen lisenburger Grobblech GmbH Sachverstandigenstempel Qualitatswesen
y Trademark Veckenstedter Weg 10 Inspector’s Stamp Abnahme
D-38871 fisenburg Werkssachverstandiger

Warks Inspector
Diese durch ein geeignetes Datenverarbeitungssystem erstelite Bescheinigung ist gema® EN 10 204, Abschnitt 5, ohne Unterschrift gaitig.
This certificate was prepared by a stitable data processing system and is valid without signature according to EN 10 204, section 5. Cyron




ILSENBURGER
GROBBLECH -

Ein Unternehmen der Salzgitter Gruppe

ﬁ

Abnahmepriifzeugnis 3.1.B Nr./ No. 347855
Inspection certificate 3.1.B Seite / Page 2/2
DIN EN 10204 - ISO 10474 Datum/ Date 16.01.2005

Nr./No. C40003742 14.10.2004 Nr/No.
Besteler C & M Stahlhandel GmbH & Co. Empfinger C & M Stahlhandel GmbH & Co.
Purchaser KG Customer  KG
59014 Hamm 59014 Hamm
Erengiis  Grobblech Werksauftrags-Nr. 0000005237
Produt Heavy plate Works order No.
Lieferschein-Nr, 0080338120

Werkstoff und Lisferbedingung  S235JRG2 DispatchnoteNo. 07 .01.2005
Steel grade and terms of delivery DIN EN 10025 03/94 Abnahme WS
AD 2000 wl 10/03 Inspection
DIN EN 10029 B 10/91
DIN EN 10163-2 K1.B UG2 10/91
Zugversuch / Tensile test
Proben-Nr. Schmelzen-Nr. Ort Richt. | Zustand{ Form | Streckgrenze Zugfestigkeit Bruchdehnung | ReH/Rm
Specimen No. Heat No. Location{ Direct. | Cond. | Type | YVield point Tensile strength | Elongation ReH/Rm
ReH Rm A5 7)
123 |4 5) 8) N/mm?2 N/ mm?2 %
225 340-470 2%
163178 43534 RAG| Q N P 304 381 39 0,80
1} K: Kopf/Top 5 N: nomalisiert/ normalized
2) 4:  1/4Breite/ 1/4 Width 6 P: prismatisch/ prismatic
3) G: Erzeugnisdicke/ Thickness of product 7 A5: Los585S0
4 Q. quer/transversal
Kerbschlagbiegeversuch / Impact test
Proben-Nr. Schmelzen-Nr. ont Richt | Zustand| Probenform Temperatur | Schlagarbeit
Specimen No. Heat No. Location| Direct. | Cond. | Type of specimen Temperature | Impact energy
3 MW 6)
12)3) |4 5) oC J J
215 >
163178 43534 K40| L N | RKv450/7,5 +020 217 221 209 216
Proben-Nr. Schmelzen-Nr. Ort Richt. | Zustand| Probenform Temperatur | Zahbruchanteil
Specimen No, Heat No, Locationf Direct. | Cond. | Type of specimen Temperature | Ductile fructure
1 2 3 MW 6)
102)3) (4 5) °C % %
163178 43534 K40| L N | Kv450/7,5 +020 100 100 100 100
1) K: Kopf/Top 4 L. langs/longitudinal
2} 4:  1/4Breite/1/4 Width 5 N: normalisiert/ normalized
3} 0: oberflachennah / near surface 61 MW Mittelwert/ Average
Es wird bestatigt, daB die Lieferung den Anforderungen der Lieferbedingung entspricht
We hereby certify that the delivered material complies with the terms of the order.
aM-System: Certification as per IS0 9001 since 28 February 1980
f Herstellerzeichen Isenburger Grobblech GmbH Sachverstindigenstempel Qualititswesen
?ﬂ Trademark Veckenstedter Weg 10 Inspector’s Stamp Abnah

Diese durch ein geeignetes Datenverarbeitungssystem erstellte Bescheinigung ist gemag EN 10 204, Abschnitt 5, ohne Unterschrift gltig.

D-38871 lisenburg

This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10 204, section 5.

Werkssachverstandiger
Works Inspector

Cyron
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ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahl
NR. (NO.): 000809021001 DUISBURG-SUED Ein Unternehmen von
ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Besteli-Nr. 012-3385042 09.12.04
Hh KR AR K * K PJ'QVor(;(s}N':).I Order-No.
i No d . .
o de {'usine D de commande ﬁ 02035275207
0004346981 7249837 ol 02035275213
ThyssenKrupp Stah! + 47164 Dulsburg ' BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSENKRUPP SCHULTE GMBH - | DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
| ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
POSTFACH 210842 INSPECTION CERTIFICATE 3.1 B Page-No 1

D 57032 SIEGEN

Werkstaft ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison
§ 235 JRG2 / EN 10025 / AD2000-W1

;er:queichnung: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. geichlendes L::fEfwed(eSi
arking: upplier’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/ SAMPLE-NO. Margque d"usine: rA"

ThyssenXrupg Stahd

AH
ABENAHMEPRUEFSTEMPEL/INSPECTOR'S STAMP W

ERZEUGNISFORM

TYPE OF PRODUCT ’ » ‘ ‘ ZeUghEiNr-:Z
Gertificate No.-
Blatt - von
GROBBLECH, UNGEBEIZT : Page o
PLATES, FLAT, UNPICKLED
POS.|STUECK GEWICHT GEWICHT SCHMELZE BLECH-NR PAKET
ZAHL GEWOG. THEOR.
ITEM| NUMBER WEIGHT WEIGHT HEAT PLATE-NO BUNDLE
PIECES : THEO, NO. .

009 |35,0 X 2500,0 X 12000 {mm]

KG
1 8313,000 % 743115 58296101
1 8313,000 *
010 |35,0 X 3000,0 X 12000 [mm]
KG
1 9975,000 487974 66125101
1 9975,000 * '
2 18288,000 : * %

TRANSPORT-NR./TRANSPORT-NO./ -
318048633198

ThyssenKrupp Stahl E5 wird bestatigt, dass die oben genanntan Erzeugnisse in

Ubereinstimmunag mit den Bestallvareinbarungen geliefert wurden fr na
H It is confirmed that the preducts named at the top wara supplied in VoG
Abnahmetechnik accordance with the order sgreements (l:hsO. %‘ah

C'ast confirme que [ss produits appeles en haut etalent tivres en
conformite avec las accaords de commande
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ZEUGNIS/CERTIFICATE/
NR. (NO.): 000809021001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Untemehmen von

ThyssenKrupp Steel
DISPO-NR. Warks-Nr. . | Bestelinr, 012-3385042 09.12.04
ARk kA KK KK Works-Ne. Order-No.
No de 'usine No de commande
= 02035275207
0004346981 7249837 B 02035275213

ThyssenKrupp Stahl + 47181 Dulsburg

POSTFACH 210842
D 57032 SIEGEN

INSPECTION CERTIFICATE 3.1 B

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOGCUMENT ON MATERIALS TESTS
THYSSENKRUPP SCHULTE GMBH  |DOCUMENT DE CONTROLE DES MATERIAUX

ABNAHMEPRUEFZEUGNIS 3.1 B

EN 10204
EN 10204

Blatt-Nr,
Page-No.
Page-Na 2

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Condilians de livraison

S 235 JRG2 /

EN 10025 / AD2000-W21

Kemnzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR.

Zeichen des Liefeswerkes: ‘_MQ
N

Marking: Supplier’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Marque d-usine: 4
ThyssenKrupp Sahi
\ H!H,
CHEMISCHE ZUSAMMENSETZUNG VON SCHMELZPROBEN %
CHEMICAL COMPOSITION OF THE LADLE SAMPLES %
SCHMELZE SCHMELZVERFAHR.
HEAT NR. ’ c SI MN P S HEAT PROCESS
487974 . , 082 ,180 1,130 ,018 ,0080
743115 ,082 , 240 1,070 , 018 , 0050
AL-G B-G CR Ccu MO
487974 , 026 ,0003 , 023 ,008 ,003
743115 ’ , 059 ,0002 ,080 ,060 , 020
N NB NI TI \'4 . . .
487974 , 0035 ,002 ,015 ,001‘ , 001 OXYGENSTAHL
. OXYGEN STEEL
7431158 , 0036 , 001 , 040 , 004 ,000 OXYGENSTAHL
OXYGEN STEEL
8
o
ThyssenKrupp Stahl Es wird bestiligt, dass die obun genanrten Erzeugrisse in

Abnahmetechnik

Ubsrainstimmung mit den Besialivereintarungen geissfert wurden

R is confirmad that the products named st the lop were supplied in

accordance wilh the order agreamants
C'est conlitme que les produits appeles 9n haut etxent livies en
canfarmite avec les accords de¢ commarda
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ZEUGNIS/CERTIFICATE/

ThyssenKrupp Stahl

THYSSENKRUPP SCHULTE GMBH

POSTFACH 210842
D 57032 SIEGEN

NR. (NO.): 000809021001 DUISBURG-SUED Ein Untemehmen von
ThyssenKrupp Sleel

DISPO-NR. Waerks-Nr. Bestell-Nr. 012-3385042 09.12.04

kkkk Rk RF K VN?WNO. Order-No.
de I'usi
‘usine No de commande E 02035275207
0004346981 7249837 " 02035275213
ThyssenKrupp Stahl « 47161 Dulsburg BESCHE!N!GUNG UBER MATER!ALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS ~ EN 10204

'| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204

| ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.

Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No 3

Werksloff ; Quality ; Matériau / Lieferbedingungen; Specification ; Conditions de livraison

S 235 JRG2 / EN 10025 / AD2000-W1

Kennzeichnung: WERKSTOFF; SCHMELZ-NR.

e

MECHANISCHE EIGENSCHAFTEN
MECHANICAL CHARACTERISTICS

SCHM.- PROBE- 1)LAGE FORM
NR. NR. 2)ZUST. B mm
3)ALTER

487974%¥656031 1)0101 0007
2)0004
3)0006

o FERTIGUNGS-/PROBE-NR. gelchen des Lieferwerkes:
arking: upplier’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Margue g-usine: -.-.A"
TayswonKrupp Stahl
\H!H/
MECHANISCHE EIGENSCHAFTEN Z UG V ER 8§ U CH
MECHANICAL CHARACTERISTICS T EN S I LE TE ST
SCHM.- PROBE- 1)LAGE TEMP FO. R RM R/ LO A AGT 2 RM X A
NR. NR. 2)ZU8T. RM
3)ALTER GR.C N/MM? N/MM2 $ MM % % %
487974*656011 1)0401 + 20 0002 260 409 64 196 37 15133
RE H
2)0004
30006
743115*%*569651 1)0401 + 20 0002 278 413 67 187 37 15281
RE H .
20004
3)00086

IEGEVERSUCH

KERBSCHLA AGE
IMPACT TEZST

PRUEF- ARBEIT

TEMP. JOULE

GR.C 1 2 3 M

+ 20 303,0 284,0 242,0 276,0

ThyssenKrupp Stahl

Abnahmetechnix

Es wird bestaligt, duss die aben genannten Ezeugnisse in
Ubereinstimmung mit den Beslallvereiabarungen geliofart wurden
R is confirmed that the products named at the top were supplied in
accordance wilh the ondar agreements

C'est confirme que les produits appeles en haut etaient livies en
conformita avec les accords de commarde




ZEUGNIS/CERTIFICATE/

ThyssenKrupp Stahl

NR. (NO.): 000809021001 DUISBURG-SUED Ein Unternehmen von
ThyssenKrupp Steel
DISPO-NR. Werks-r. Bestell-Nr. 012-3385042 i) 09.12.04
AR E KK AR :‘Vo:(s;ﬁo.. Order-No.
o de J'usine No de commande , Py 02035275207
0004346981 7249837 020365275213
ThyssenKrupp Stahl + 47161 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSENKRUPP SCHULTE GMBH N . DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
| ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
POSTFACH 210842 INSPECTION CERTIFICATE 3.1 B pageNo
D 57032 SIEGEN

Weikstoff ; Quality ; Matériau / ULisferbedingungen ; Specification ; Conditions de livralson
§ 235 JRG2 /

EN 10025 / AD2000-W1

* PROBEBLECH NICHT IN LIEFERUNG ENTHALTEN
* SAMPLE PLATE NOT INCLUDED IN DELIVERY

L EGENDTENS-LEGENTDS

BREITUNG

se“;“ZE‘Ch“U"Q: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS - / PROBE-NR. éeichlendes Ur:fEf\‘Veﬁ(esi
arking: upplier’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Marque d'usine: A"
ThysranKrupp Sl
\H!H[
SCHM.- PROBE- 1) LAGE FORM PRUEF- ARBEIT
NR. NR. 2)2ZUST, B mm TEMP. JOULE
3}ALTER GR.C 1 2 3 M
743115*566241 1)0101 0007 + 20 282,0 285,0 287,0 285,0
2)0004
3)0006

ALTER ARBEIT

:AGED : ENERGY :LAT, EXP

BRUCHANT. FO.=FORM LAGE

:SHEAR FACE sTYPE :POSIT

PROBE-NR. SCHM. -NR. TEMP .

: SAMPLE-NO :HEAT-NO. :TESTTEMP

ZUST.

:STAT.,
ThYSSEH Krupp Stahl Es wird bastiligt, dass die oban genannten Erzeugnisse in

(barainsimmung mit den Bestel! inbarungen geliefert wurden

Abnahmetechnik tis confirmed that the products named al the lop were supplied in

accordance with the order agraements

Cest confirms que les produits appeles an haut etaient livies or
conlormite Rvec les accards de commands




ZEUGNIS/CERTIFICATE/
R.(NO.}): 000809021001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Untemahmen von

ThyssenKiupp Steel
DISPO-NR. Werks-Nr. Besteli-Nr, 012-3385042 09.12.04
dodk ok ok %ok ok ok K Works-No. Order-No,
No de {'usine No da commande
173 02035275207
0004346981 72498317 ol 02035275213
ThysseaKrupp Stahl - 47161 Dulsburg ’ BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
: DOCUMENT ON MATERIALS TESTS EN 10204
THYSSENKRUPP SCHULTE GMBH B 'DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
| ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No.
POSTFACH 210842 INSPECTION CERTIFICATE 3.1 B Page-No 5
D 57032 SIEGEN

Werkstoff ; Quality ; Matériau | Lisferbadingungen ; Specification ; Conditions de livralson
S 23% JRG2 / EN 10025 / AD2000-W1

ﬁgxgwmw= WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. ?anMsmwwmhﬁ .
. upplier’s mark:
Marqua: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Marque d-usine: ',A,,

ThyswnKeupp Stahl

\FE-!/

PROBENZUSTAND ' PROBENFORM ZUGVERSUCH

STAT. TYPE TENSILE TEST
0004+NORMALISIERT 0002=FLACHZUG

NORMALIZED FLAT TENSILE TEST

PROBENLAGE (IST) PROBENFORM KERBSCHLAG

POSIT (IST) ’ ' TYPE IMPACT TEST
0101+LAENGS KOPF OBERFLAECHE 0007=CHARPY- V

LONG. TOP S CHARPY- V
0401+#QUER KOPF OBERFLAECHE :
TRANS. TOP S.

ALTERUNG . ) } .
AGED ~

0006 +UNGEALTERT

NOT AGED

POS.|L
s

RZUSTAND PRODYUYIKT
ITEM S

I BE F E
TATTU PRODUCT

009- | NORMALISIERT
010 |NORMALIZED

ERGEBNIS DER BESICHTIGUNG UND MASSPRUEFUNG: KEINE BEANSTANDUNG

RESULT OF SURFACE CONTROL AND DIMENSIONAL CHECK: K SATISFACTORY

Thysse n Krupp Stah' Es wud bestatigl, dass die oben genanmen Erzeugmssc in
Ub mung mit den Best barungen geliefer wurden
Abnahmetechnik tis :onlumed that the products named at the top wole supplied v

sccardance wth the order agreaments
Cwst canlirme que les produils appeles an haut etaiont fivies oo
canformite a#e< les accords de commande

o]

NG
PRIARNERA+ - 11700
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ZEUGNIS/CERTIFICATE/

NR.(NO.): 000809021001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Untamehmen von
ThyssenKrnupp Steel

DISPO-NR. Werks-Nr. Bestell-Nr. 012-3385042 [1] 09.12.04
Xk bk hKEXRK norks»No. OrderNo.,
de l'us:

o de l'usine No de commande ﬂ' 02035275207

0004346982 7249837 02035275213

ThyssenKrupp Stahl - 47161 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
GMBH . DOCUMENT DE CONTROLE DES MATERIAUX EN 10204

THYSSENKRUPP SCHULTE

POSTFACH

210842

D 57032 SIEGEN

| ABNAHMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.

Page-No.
INSPECTION CERTIFICATE 3.1 B ng:_Nf;

Werkstoff ; Quality ; Matérau / Liefesbedingungen ; Speclfication ; Conditions de livraison

S 235 JRG2 / EN 10025 / AD2000-W1

e
- R

Kennzeiconwg:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichen des Lisferworkes:
Mareng: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. sooeiersmark e:%
Marque: ‘ ot © Marque d’using: ) N
ThyssanKrupp Stahi
\H!H/
U u THYSSENKRUPP STAHL AG
U U GUETE: SIEHE WERKSTOFF '/ LIEFERBEDINGUNGEN
U U
¢] U FUER ERZEUGNISSE NACH BAUREGELLISTE A
UuUUuUUuUu
STAEHLE DER FESTIGKEITSKLASSE S235...., NACH EN 10025
ENTSPRECHEN AUFGRUND DES ERSTPRUEFUNGSVERFAHRENS UHP
DEM " TYP P '
ThYSSEnKrupp Stahl Es witd bestaligt, dass die oben genannten Erzeugnisse in
Jbareinsti g mit den Bestelivereinbarungen golefart wurden
Abnahmetechnik % is confirmad that the products nemed st the top were supplied in 1S0.0001-

accordancs with the order agreements
C'est conlitme que les produits appeles an haut etalent livies en
conformita avec las accords de commande

‘2
]
1

2
g
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3
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ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahl
NR. (NO.): 000809021001 DUISBURG-SUED Ein Untemehmen von
ThyssenKrupp Steel
DISPO-NR. Warks-Nr. Bestell-Nr. 012-3385042 m 09.12.04
AE Rk ok w ok WK Works-No. Order-No.
No de I'usine No de commande
@ 02035275207
0004346981 7249837 ot 02035275213
ThyssenKrupp Stahl + 47461 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
| ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
POSTFACH 210842 INSPECTION CERTIFICATE 3.1 B Page-No

D 57032 SIEGEN

Werkstoff ; Quality ; Matériau / Lisferbedingungen ; Specification ; Conditions de livralson
§ 235 JRG2 / EN 10025 / AD2000-W1

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zelchen dos Lisforwerkes:
Moot MATERIAL, HEAT-NO,, MANUFACTURING/SAMPLE-NO. ﬁ%ﬁ?gﬂﬁ “!zh“ "
ThyssanKrupp Stk ' i
~I2
\H!H/
THYSSENKRUPP STAHL VERFUEGT UEBER EIN UEBERPRUEFTES
QM-SYSTEM NACH PED 97/23/EG, ANHANG I, ABSATZ 4.3 FUER
STAHLE NACH EN 10028-1 BIS 6.
RW-TUEV-ZERTIFIKAT: 04 202 2 440 04 10006
UND IST ANERKANNTER WERKSTOFFHERSTELLER GEMAESS
MERKBLAETTER AD-WQ/TRD100 UND AD-2000 WO - ) S
RW-TUEV-ZERTIFIKAT: 04701 6112 ' .
UEBERWACHT DURCH DEN RW-TUEV .
(MIT VERZICHT AUF GEGENZEICHNUNG) A
THYSSENKRUPP STAHL RUNS AN APPROVED QM-SYSTEM ACC. TO :
PED97/23/EC, ANNEX1 CHAP.4.3 £
WITH RESPECT TO STEEL PRODUCTS COVERED BY EN 10028-1 TO 6. E

RWTUEV-APPROVAL CERTIFICAT-NO.: 04 202 2 440 04 10006
THYSSENKRUPP STAHL IS AN ACCEPTED STEEL MANUFACTURER
CONCERNING AD-WO/TRD 100 AND AD-2000 WO
RWTUEV-APPROVAL CERTIFICAT-NO.: 04701 6112

(WITH RENOUNCE OF COUNTERSIGN)

DIESE BESCHEINIGUNG WURDE DURCH EIN GEEIGNETES DATENVERARBEITUNGS-
SYSTEM ERSTELLT UND IST GEMAESS EN 10204 ,ABS.5 OHNE UNTERSCHRIFT
GUELTIG.

3
2

THIS CERTIFICATE HAS BEEN ISSUED BY A QUALIFIED ELECTRONIC DATA
SYSTEM AND IS VALID ACC. TO EN 10204,PARA.5 WITHOUT SIGNATURE.

WERKSSACHVERSTAENDIGER : Schallwig / Stabbert

T

W EXPERT : Schallwig / Stabbert
Thyssen Krupp gé!’("? 53 wmf bf&téligt, dass dis oben gananntan Erzeugnisse in
Abnahmetechnik

[ ¢ mit den Bestal: barungen geliefert wurden
N is confirmed that the products named at the top ware supplied in
accordance with the order agreaments
C'est coni que les produits appeles en haul etaient lives en
conformite avec les accords de commande




S T2

ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

NR.(NO.): 000801563001 DUISBURG-SUED @ Ein Unternehmen von
’ ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.2¢
Ak xk kKRR KK Works-No. Order-No.
No de I'usine No de commande E 02035275207
0004344983 7251037 El 02035275213

ThyssenKrupp Stah! « 47161 Duisburg

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS
"| DOCUMENT DE CONTROLE DES MATERIAUX

ABNAHMEPRUEFZEUGNIS 3.1 B

INSPECTION CERTIFICATE 3.1 B

CERTIFICAT DE RECEPTION 3.1 B

EN 10204
EN 10204

Blatt-Nr.
Page-No. .
Page-No -

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison
S§235JRG2 / EN10025 / AD2000-%_

Kennzeichoung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. ZeichendesLicferverkes:
Margue, MATERTAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. ybhlersmak " A
M [ -4 A
MATERIEL, NO. DE COULEE,NC. DE FABRICATION/D'EPROUVETTE Thyssenkrugp Starl
Ai{H
ABNAHMEPRUEFSTEMPEL/INSPECTOR'S STAMP/POINCON DU RECEPTIONAIRE
ERZEUGNISFORM
TYPE OF PRODUCT
DESIGNATION DU PRODUIT
- . -
cougnis Mr, §
Certificale No B3
GROBBLECH, UNGEBEIZT A .
Blett  von
PLATES, FLAT, UNPICKLED Page of
TOLE, PLAT, NON DECAPEES
POS.| STUECK GEWICHT GEWICHT SCHMELZE BLECH-NR PAKET
ZAHL GEWOG. THEOR.
ITEM| NUMBER WEIGHT WEIGHT HEAT PLATE-NO BUNDLE
PIECES THEO. NO.
POS. | NOMBRE POIDS 20IDS NO. DE NO. DE TOLE PAQUET
PIECES THEO. COULEE
001 5,0 X 2000,0 X 6000 [ram]}
KG
10 4808,000 214964 60203801
10 4798,000 214964 60203802
10 4798,000 214964 60203803
10 4808,000 214964 60203804
6 2868,000 214964 60203807
46 22080,000 *
003 6,0 X 2000,0 X 6000 (mm]
ThyssenKrUpp Stahl Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestelivereinbarungen geliefert wurden
Abnahmetechnik Itis confirmed that the products named at the top were supplied in

accordance with the order agreements

C'est confirme que Jes produits appeles en haut etajent livres en
conformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT
NR. (NO.): 000801563001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Unternehmen von
ThyssenKrupp Steel

INSPECTION CERTIFICATE 3.1 B

DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
k ok ok ok ok ok ok ok ok Works-No. Order-No.
No de ['usine No de commande ’E 02035275207
0004344983 7251037 02035275213
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204

'| DOCUMENT DE CONTROLE DES MATERIAUX  EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.
Page-No.
Page-No

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

S235JRG2 / EN10025 / AD2000-W1

Marking:

Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO.
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichendes Lieferwerkes:

Supplier’s mark:
Marque dusine: THYSSEN

ThyssenKrupp Staht

KG

8 4588,000 Ya76354
8 4588,000 *

5S4 26668000 . * %

TRANSPORT-NR./TRANSPORT-NO./NO. DE TRANSPORT
BO-PS4300

CHEMISCHE ZUSAMMENSETZUNG VON SCHMELZPROBEN %
CHEMICAL COMPOSITION OF THE LADLE SAMPLES %
COMPOSITON CHIMIQUE SUR ECHANTILLONS DE COULEE

[)
C]

S

W

56502905 X

SCHMELZVERFAHR.

SCHMELZE
HEAT NO. HEAT PROCESS
NO. DE COULEE c ST MN P S COULEE LABORAT.
214964 , 062 , 010 , 550 , 014 , 0070
wk 476354 ,061 ,010 ,570 014 L0040
AL-G B-G CR Cu MO
214964 ,034 ,0003 , 024 , 012 , 002
476354 , 030 ,0003 , 021 , 011 , 002
N NB NI TI v
214964 , 0041 ,002 , 017 ,018 ,001 OXYGENSTAHL
OXYGEN STEEL
OXYGEN PUR
476354 , 0047 , 002 , 017 , 021 , 001 OXYGENSTAHL
OXYGEN STEEL
OXYGEN PUR
Thyssen Krupp Stahl Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
Abnahmetechnik It is confirmed that the products named at the top were supplied in 1S0 9007

accordance with the order agreements
C'est canfirme que les produits appeles en haut etalent livres en
conformite avec les accords de commande

QS - 9000
VDA 61




ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl
NR. (NO.): 000801563001 DUISBURG-SUED Ein Unterehmen von
ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
Ak ok ok kR R kK Works-No. Order-No.
No de 1’usi
o de I'usine No de commande ﬁ 02035275207
0004344983 7251037 EL 02035275213

ThyssenKrupp Stahl - 47161 Duisburg

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

DOCUMENT ON MATERIALS TESTS EN 10204
'| POCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B '
Blatt-Nr.
Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No 3

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

$235JRG2 / EN10025 / AD2000-W1

Kennzelchnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichendes Lisferweries:
Marque, MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. pPPlersmei A W
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE

ThyssenKrupp Stahl

W

MECHANISCHE EIGENSCHAFTEN 2 U GV E R S U C H
MECHANICAL CHARACTERISTICS T E N S I LE T E S T
CARACTERISTIQUES MECANIQUES E S SA I DE TRACTTION
SCHM.- PROBE- 1)LAGE TEMP FO. R RM R/ LO A AGT Z RM X A
NR. NR. 2) ZUST. RM
3)ALTER GR.C N/MM2  N/MM2 % MM % % %
14964 60203801 1)0401 + 20 0002 313 394 79 070 52 20488
RE H
2)0004
3)0006 Ve
M 176354+%54263004 1) 0401 + 20 0002 285, 391 73 076 49 19159
RE HVY o
2)0004
3)0006

ThyssenKrupp Stahl

Abnahmetechnik

Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
Itis confirmed that the products named at the top were supplied in
accordance with the order agreements

C'est confirme que les produits appeles en haut etaient livies en
conformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT A ThyssenKrupp Stahl
NR.(NO.): 000801563001 DUISBURG-SUED @ Ein Unternehmen von
ezt ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
Kok ok ok ok ok ok k% Works-No. Order-No.
No de l'usi
o de |'usine No de commande ﬁ! 02035275207
0004344983 7251037 02035275213
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
"I DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
INSPECTION CERTIFICATE 3.1 B Pags-No

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

S235JRG2 / EN10025 / AD2000-W1

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichendes Lieferwerkes:

Marking: Supplier’s mark;
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. g 8550 THYSSEN
MATERIEL, NO. DE COULEE,NO. DE FABRICATICN/D'EPROUVETTE Thyssankrupp Staht
\FI | H/
MECHANISCHE EIGENSCHAFTEN K E R B S C H L A G BIEGEVERSUCH
MECHANICAL CHARACTERISTICS IMPACT T ES T
CARACTERISTIQUES MECANIQUES E S S A I D E RESIULTIZENCE
SCHM.- PROBE- 1) LAGE FORM PRUEZEF- ARBEIT
NR. NR. 2)ZUST. B mm TEMP. JOULE
3)ALTER GR.C 1 2 3 M
476354*%54263002 1)0101 0007 + 20 166,0 163,00 165,0 165,0
2)0004 6,00
3)0006
PROBEBLECH NICHT IN LIEFERUNG ENTHALTEN
* SAMPLE PLATE NOT INCLUDED IN DELIVERY
* L'ECHANTILION NE FAIT PAS PART DE LA LIVRAISON
L EGENDENS-LEGENDSS-LEGENTDES
ALTER ARBEIT BREITUNG
:AGED :ENERGY :LAT.EXP
:VIEILLE : TRAVAILLE :LAT.EXP
BRUCHANT. FO.=FORM LAGE
:SHEAR FACE :TYPE :POSIT
:DUCTILE :TYPE :POSIT
PROBE-NR. SCHM. -NR. TEMP .
:SAMPLE-NO :HEAT-NO. :TESTTEMP
:NO.D'ESS :NO. DE COULEE : TESTTEMP
Thyssen Kru pp Stahl Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
Abnahmetechnik It is confirmed that the preducts named at the top were supplied in

accordance with the order agreements

C'est confirme que les preduits appeles en haut etaient livres en
cenformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

NR.(NO.): 000801563001 DUISRBURG-SUED Ein Unternehmen von
ThyssenKrupp Steel
DISPO-NR, Werks-Nr. Besteli-Nr. 1-00-15625 17.11.04
dok ok ok ok ok ok ok % Works-No. Order-No.
No de I"usi N d
ole usine o de commande ’E 02035275207
0004344983 7251037 I 02035275213

ThyssenKrupp Stahl - 47161 Duisburg

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

DOCUMENT ON MATERIALS TESTS

'| DOCUMENT DE CONTROLE DES MATERIAUX

ABNAHMEPRUEFZEUGNIS 3.1 B
INSPECTION CERTIFICATE 3.1 B

CERTIFICAT DE RECEPTION 3.1 B

EN 10204
EN 10204

Blatt-Nr.
Page-No.
Page-No

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

$235JRG2 / EN10025 / AD2000-W1

ﬁ?:&‘;ef‘c“”ungi WERKSTOFF; SCHMELZ-NR., FERTIGUNGS—/PROBE—NR.éeichsnfiesLiefewverkeS:
Maraue, MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. phPlersme WA N
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE . .. -~
\Hpi,
ZUST.
:STAT.
ETAT
PROBENZUSTAND PROBENFORM ZUGVERSUCH
STAT. TYPE TENSILE TEST
ETAT TYPE ESSAI DE TRACTION
0004+ NORMALISIERT 0002=FLACHZUG
NORMALIZED FLAT TENSILE TEST
NORMALISE EPROUVETTE PLATE DE D'ECHINEMS
PROBENLAGE (IST) PROBENFORM KERBSCHLAG
POSIT (IST) TYPE IMPACT TEST :
POSIT (IST) TYPE ESSAI DE RESILIENC
0101+LAENGS KOPF OBERFLAECHE 0007=CHARPY- V
LONG. TOP S CHARPY- V
LONG. TETE S CHARPY- V
0401}+QUER KOPF OBERFLAECHE
TRANS. TOP §.
TRANS. TETE S.
ALTERUNG
AGED
VIEILLE
0006+ UNGEALTERT
NOT AGED
NON VIEILLE

NT

ThyssenKrupp Stahl

Abnahmetechnik

Es wird bestatigt, dass die oben genannten Erzeugnisse in

Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
It is confirmed that the products named at the top were supplied in

accordance with the order agreements

C'est confirme que les produits appeles en haut etaient livres en

conformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT
NR.(NO.): 000801563001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Unternehmen von
ThyssenKrupp Steel

DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
ok ok ok ok ok Kk KK Works-No. Order-No.
No de I'usine No de commande = 02035275207
0004344983 7251037 EL 02035275213
ThyssenKrupp Stah! - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

DOCUMENT ON MATERIALS TESTS EN 10204
'| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison
S235JRG2 / EN10025 / AD2000-W1

sen’zzeichnung: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. éeiChfﬂdeSUefefwefkeSi
arking: upplier’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Marque d-usine: THVSSEN

MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE Thyssenkrupp Stahi

W

POS.{L I EF ERZUSTANVD PRODTUTIKT
ITEM{S T A T U 8 PRODUCT
POS.|]ET AT PRODUTIT

001, | NORMALISIERT

003 NORMALIZED

NORMALISE

ERGEBNIS DER BESICHTIGUNG UND MASSPRUEFUNG: KEINE BEANSTANDUNG
RESULT OF SURFACE CONTROL AND DIMENSIONAL CHECK: SATISFACTORY

RESULTAT DE L'EXAMEN VISUEL ET DIMENSIONNEL: SATISFAISANT

ThyssenKrupp Stahl Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
Abnahmetechnik Itis confirmed that the products named at the top were supplied in 1SO 9001
accordance with the order agreements QS - 9000
C'est confirme que les produits apceles en haut etaient livies en VDA 6.1

conformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

NR.(NO.): 000801563001 DUISBURG-SUED Ein Unternehmen von
ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
kk ok ok ok ok ok & % Works-No. Order-No.
No de [‘usi Ni
o de ['usine o de commande ’E 02035275207
0004344983 7251037 02035275213
EL
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204

'| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204

ABNAHMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.
Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No 7

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

S235JRG2 / EN10025 / AD2000-W1

Kennzeichnung:  WERKSTOFF;

SCHMELZ-NR., FERTIGUNGS-/PROBE-NR . Zeichendes Lieferwerkes:

Marking: ier” .
Maraue MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. yepiersmak fesSen
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE ™ ¥
yssenKrupp Stahl
\ FI!H/
u U THYSSENKRUPP STAHL AG
U U GUETE: SIEHE WERKSTOFF / LIEFERBEDINGUNGEN
U U ‘ .
U U FUER ERZEUGNISSE NACH BAUREGELLISTE A
UUUougdg
STAEHLE DER FESTIGKEITSKLASSE S235.... NACH EN 10025
ENTSPRECHEN AUFGRUND DES ERSTPRUEFUNGSVERFAHRENS UHP
DEM " TYP P "
Thyssen Krupp Stah' Es wird bestatigt, dass die oben genannten Erzeugnisse in
Ubereinstimmung mit den Bestellvereinbarungen geliefert wurden
Abnahmetechnik Itis confirmed that the products named at the top were supplied in

accordance with the order agreements
C'est confirme que les produits apgeles en haut etaient livres en
confarmite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT
NR. (NO.): 000801563001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Unternehmen von
ThyssenKrupp Steel

DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04
ok ok ok ok ok ok ok ok Works-No. Order-No.
No de 'usine No de commande ﬁ§ 02035275207
0004344983 7251037 EL 02035275213
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204

'| DOCUMENT DE CONTROLE DES MATERIAUX  EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.
Page-No.
INSPECTION CERTIFICATE 3.1 B Pgiﬁg

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de fivraison

8235JRG2 / EN10025 / AD2000-W1

Marking:

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichendes Lieferwerkes: 2
TH EN

Marque:

MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. aﬁﬁfigﬂg

MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE von

ThyssenKrupp Staht

\FXEI/

THYSSENKRUPP STAHL VERFUEGT UEBER EIN UEBERPRUEFTES
QM-SYSTEM NACH PED 97/23/EG, ANHANG I, ABSATZ 4.3 FUER
STAHLE NACH EN 10028-1 BIS 6.

RW-TUEV-ZERTIFIKAT: 04 202 2 440 04 10006

UND IST ANERKANNTER WERKSTOFFHERSTELLER GEMAESS
MERKBLAETTER AD-WO/TRD10Q UND AD-2000 WO
RW-TUEV-ZERTIFIKAT: 04701 6112

UEBERWACHT DURCH DEN RW-TUEV

(MIT VERZICHT AUF GEGENZEICHNUNG)

THYSSENKRUPP STAHL RUNS AN APPROVED QM-SYSTEM ACC. TO
PEDS7/23/EC, ANNEX1l CHAP.4.3

WITH RESPECT TO STEEL PRODUCTS COVERED BY EN 10028-1 TO 6.
RWTUEV-APPROVAL CERTIFICAT-NO.: 04 202 2 440 04 10006
THYSSENKRUPP STAHL IS AN ACCEPTED STEEL MANUFACTURER
CONCERNING AD-WO/TRD 100 AND AD-2000 WO

RWTUEV-APPROVAL CERTIFICAT-NO.: 04701 6112

(WITH RENOUNCE OF COUNTERSIGN)

THYSSENKRUPP STAHL DISPOSE D'UN SYSTEME DE GESTION DE LA
QUALITE CONTROLE SELON PED 97/23/EC, APP.I, PARA. 4.3 POUR LES
ACIERS DES NORMES EN 10028-1 A 6.

RW-TUEV-CERTIFICAT: 04 202 2 440 04 100086

ET EST UN PRODUCTEUR DE MATERIAUX RECONNU SELON

PRECRIPTIONS AD-WO/TRD100 ET AD-2000 WO.

RW-TUEV-CERTIFICAT: 04701 6112

SURVEILLE PAR LE RW-TUEV

(AVEC RENONCEMENT A LA CONTRESIGNATURE )

Thysse n Kru pp Stahl Es wird bestatigt, dass die oben genannten Erzeugnisse in

Abnahmetechnik It is confirmed that the products named at the top were supplied in

Ubereinstimmung mit den Bestelivereinbarungen geliefert wurden

accordance with the order agreements
C'est confirme que les produits appeles en haut etaient livres en
conformite avec les accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl
NR.(NO.): 000801563001 DUISBURG-SUED Ein Untemehmen von
ThyssenKrupp Steel

DISPO-NR. Werks-Nr. Bestell-Nr. 1-00-15625 17.11.04

kk ok ok ok ok ok kR Works-No. Order-No.
No de {'usine No de commande ﬁ 02035275207

0004344983 7251037 02035275213
ThyssenKrupp Stahl « 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

DOCUMENT ON MATERIALS TESTS EN 10204
-| DOCUMENT DE CONTROLE DES MATERIAUX  EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B

: Blatt-Nr.
INSPECTION CERTIFICATE 3.1 B E:g:kjg

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraison

§S235JRG2 / EN10025 / AD2000-W1

ﬁe"{:_zeichnung: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichendes Lieferwerkes:

arking: C. X

Margue, MATERTAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. ypiremes A
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE ¥

ThyssenKrupp Stahl

W

DIESE BESCHEINIGUNG WURDE DURCH EIN GEEIGNETES DATENVERARBEITUNGS-
SYSTEM ERSTELLT UND IST GEMAESS EN 10204,ABS.5 OHNE UNTERSCHRIFT
GUELTIG.

THIS CERTIFICATE HAS BEEN ISSUED BY A QUALIFIED ELECTRONIC DATA
SYSTEM AND IS VALID ACC. TO EN 10204,PARA.5 WITHOUT SIGNATURE.

CE DOCUMENT A ETE ETABLI PAR UN SYSTEME INFORMATIQUE AP2ROPRIE ET
EST CONFORME SANS SIGNATURE COMME PREVU DANS EN 10204,

2. 5.

WERKSSACHVERSTAENDIGER : Schallwig / Stabbert

W EXPERT : Schallwig / Stabbert
ThyssenKrup&%%ﬁT

Abnahmetechnik

D'USINE : Schallw i g / g t%;rg@:ﬁg t, dass die oben genannten Erzeugnisse in

g mit den Bestellvereinbarungen gelie’ert wurden
It is confirmed that the products named at the top were supplied in
accordance with the order agreements
C'est confirme que les produits appeles en haut etaiert fivres en
conformite avec les accords de commande
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FLANSCHENWERK BEBITZ GMBH W=,
Lebendorfer StraBe 1 > DIN 150 9002

Zertifikat QA-268

06420 Bebitz
Uberpriift als Hersteller nach AD-Merkblatt WO/TRD 100/ TRR 100 und VdTUEV-W 350/3, -W 354, -W 399

Abnahmepriifzeugnis /Test report/Certificat de reception

EN _10204-3.1 B / DIN 50049-3 | & Nt 9s058745
Besteller A ) Zeichen des Herstellerwerk —
CustomerSTaNl U. Plastik-Flanschen GmbH & Co.KG Manufacturer's brand iB
Client 59439 Holzwickede Marque du producteur i
procugVORSCHWEISSFUANSCHE / WELDING NECK FLANGES | P68t OderNo. Mo de conrs:
Produit DIN 2631 DN60OO /510 PNs 88313/498
Pos/TE:001
Stiickzahi
Number 32.
megfi;?” C22.8 DIN 2528 DIN 17243 VDTUEV-W 350/3 Nombre
Materau NOrmalisiert 880-940°C, ruhende Luft Schmelze Nr./Nr. des Prifloses
Forg.lo50-1150°C; narm.880-940°C; still air Heat No./Test No.
No. d coulée/No. d’essai 574863/ 1
Anforderungen . ] . Stempel des Abnehmers
DmmMsg AD-W2(07/95); TRD 107: TRB 100 Stamp of the testing engineer " TKQ
Demandes DIN 2519 Etampe du contréleur B
Schmelzenanalyse / Heat analysis / Analyse de coulée
%C | %Si %Mn %P %S %Cr %Al %Mo | %Ni %Ti %V %N %Nb %Cu
218 1,21 1,83 |,018,003,19 . ,027 |,03 » 11 , 00 , 002 | |28
Erschmelzungsart  Melting process ~ Mode de fusion E
Prifergebnissse / Test results / Resultats d’essais
Probe/sample/essai ReH/Rp
Temper. Mpa (N/mm3) Temper.| Form Harte
Nr, Lage Temp. Rm [%] Temp. | Forme | Hardnes
No. Orientation | Temp. Mpa Z Av/K Temp. | Form Durete
No. Position C) 02% | 1,0% | (Nmm) | L, =z do| [%) () (°C) . Brinell
Min., . . .
TANG.| 20 | 250 410 23 31/22(EINZELW. Y 20
Max. 540 (8ingl.)
ey
1 TANG.| 20 | 28& 509 | 32,3 | 64 8B4 T9 87 20 153
2 293 509 133,00 |[66] 76 85 81 , 156
3 297 506 | 30,7 | 62| 83 104 107 153
4 2868 506 30,3 [ &6 92 69 7& 153

CEV = 0,39 CEV = C + Mn/& + (V+Mo+Cr)/S + (Ni+Cu)/1S
Zeugnis Nr. /<
Certificata No.
Blatt von
Page of

BEBITZ, 20.

Besichtigung und Ausmessung: 0. B. Die gesteliten Anforderungen sind erfuiit,
Resulls of inspection and measurement w. o. The a. m. results meet requirements.
Inspection et vérification des dimensions w. 0. Les exigences posée sont accomplles.
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r ILSENBURGER
N pF GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B Nr/NoN®
Inspection certificate 3.1.B Seite/Page/Page
Certificat de reception 3.1.B Datum/Date/Date
DIN EN 10204 - ISO 10474

NejNo/N° L—03-001638/104/III 17.07.2003 Ne/No/N

Besteller Universal n Empfinger Universal

puchaser Bisen und Stahl GmbH tusomer Eisen und Stahl GmbH

Acheter 41415 Neuss

Erzeugnis Grobblech
Prrduct Heavy plate
podit  TOle forte

Werkstoff und Lieferbedingung S235JRG2

Steel grade and terms of defivey DIN EN 10025 03/94

Nuance et conditions de fivraison AD 2000-Mbl. W 1 05/02
DIN EN 10029 B 10/91
EN 10 163

Destinataire 41415 Neuss

Werksauftrags-Nr.
Warks order No.

N¢ de commande
Lietarschein-Nr.
Dispatch note No.
Avis d’expédition N°
Abnahme
Inspection
Reception

282863
1/3
02.10.2003

00415427/13

22386875
02.10.2003

WS

Kennzeichnung des Materials / Marking of the product/ Marquage du produit
Herstellerzeichen/Stahlsorte/Schmelzen-Nr/
Erzeugnis-Nr./Sachverstandigenstempel
Trademark/Steelgrade/Heat-No/Product-No/
inspector's stamp

Sigle de l’usine/Nuance de l’acier/N° coulée/
N° produit/Poingon de 1' expert

Materialdaten / Material data / Données des matériaux

Pos. | Anzah Erzeugnis-Nr. Schmelzen-Nr. Lieferzustand Dicke x Breita x Linge mm X mm X mm
Item | Quantity | Product No. Heat No. Cond. of celivery | Thickness xWidth x Length
Poste{ Nombre | N° produit N Coulée £tat de livraison | Epaisseur x Largeur x Longueur
02 1 799243 1 35266 N 25,00 x 1500,0 x 6000
02 1 799243 2 35266 N 25,00 x 1500,0 x 6000
02 1 799244 1 . 35266 N 25,00 x 1500,0 x 6000
02 1 795244 2/\ 35266 N 25,00 x 1500,0 x 6000 ZeUCJniC‘ 'Nr -
02 1 798245 1 35266 N 25,00 x 1500,0 x 6000 C F AN g c_,O
02 1| 799245 2 35266 N 25,00 x 1500,0 x 6000 ertificate Na,
02 1 799245 3 35266 N 25,00 x 1500,0 x 6000 B’att von
02 1 799245 4 35266 N 25,00 x 1500,0 x 6000 pa
03 1 799241 1 35266 N 30,00 x 1500,0 x 6000 ge Of
03 1 799241 2 35266 N 30,00 x 1500,0 x 6000
03 1 799241 3 35266 N 30,00 x 1500,0 x 6000
02 8 | Gewicht 14.128 kg N:  normalisiert/ normalized / narmalisé
03 3 | Weight 6.360 kgs
Poids kgs
Z 11 20.488

MaBpriifung und Sichtkontrolle auf &uBere Beschaffenheit: ohne Beanstandung

Dimensional check and visual examination of the surface condition:

without objection

Contrdle dimensionnel et examen visuel de 1l’état de surface:

satisfaisants

Es wird bestatigt, daB die Lieferung den Anforderungen der Lieferbedingung entspricht
We hereby certify that the delivered materiat complies with the terms of the order.
Nous certifions que la fourniture répond aux conditions de livraison.

OM-System: Certification as per IS0 001 since 28 February 1350

f Herstellerzeichen lisenburger Grobblech GmbH Sachverstindigenstempel
Trademark Veckenstedter Weg 10 Inspector's Stamp
Sigle du producteur D-38871 lisenburg Poingon de I'expent

Diese durch ein geeignetes Datenverarbeitungssystem erstellte Bescheinigung ist gem3G EN 10 204, Abschnitt 5, chne Unterschrift qiltg.
This certificate was prepared by a suitable data processing system and is valid without signature according to EM 10 204, section 5.
Ce certificat a é1é 8tabli par un systéme adécuat de traitement de données, il est valadle sans signature selon EN 10204, section 5.

Qualititswesen
Abnahme
Werkssachverstindiger
Waorks Inspector
L'expert de Fusine

Cyron




r ILSENBURGER
N p GrROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmeprifzeugnis 3.1.B NeNo/N® 282863
Inspection certificate 3.1.B Seite/Page/Page 2/ 3
Certificat de reception 3.1.B Daum/DateDate 02 ,10.2003
DIN EN 10204 - ISO 10474
NeMNoNe L,—-03-001638/104/II1 17.07.2003 MteNoNe
Besteler Universal tactinger Universal
Purchaser Eisen und Stahl GmbH teszmer Eisen und Stahl GmbH
Acheteur 41415 Neuss Dissnataire 41415 Neuss
Ereugnis Grobblech Werksaufrags-Nr. 00415427/13
Product Heavy plate Works order No.
Produit Téle forte N° de commande
Lieferschein-Nr. 22386875
Werkstoff und Ueferdedingung  S235JTRG2 ' DispatchnateNo. 02 .10.2003
Steel grade and terms of delivey DIN EN 10025 03/94 Avis d’expédition N°
Nuance et conditions de liviaison AD 2000-Mbl. W 1 05/02 Abnahme WS
DIN EN 10029 B 10/91 Inspection
EN 10 163 : Reception
Schmelzenanalyse / Ladle analysis / Analyse de coulée
Herstellerangaben / Manufacturer standard / Données du fabricant
Schmelzen-Nr. C si Mn P S N Al Cu Cr Ni
HeatNo. % % % % % % % % % %
N° Coulée <017 <140 <0045 <0048 20,020
35268 0,07 0,18 0,97 0,010 {0,013 |0,005 |0,034 |0,06 0,04 0,04
Schmelzen-Nr. Mo v Ti Nb
Heat No. % % % %
Ne Coulée

35266 0,01 0,00 0,00 0,00

Erschmelzungsverfahren: Sauerstoffaufblasverfahren
Steelmaking process: Basic oxygen process
Mode d’'é&laboration: Procédé de conversion & 1’/oxygéne

Zugversuch / Tensile test / Essai de traction

e

Proben-Nr. Schmelzen-Nr, Ont Richt. | Zustand| Form | Steckgrenze Zugfestigkeit t ReH/Rm
Specimen No. Heat No. Location| Direct | Cond. | Type | Yizie soint Tensile strength tr ReH/Rm
N° éprouvene Ne® Coulée Lieu Orient. | Cond. | Type | Lmie d'élasticité | Résistance ReH/Rm
ReH Rm
N2y (4 5) 8) N/mm2 N/mm2
245 H0- 470
799244 35266 K4G| Q N P 275 404 0,68
1} K: Xopf/Top/Téte S N: normalisiert/ normalized / no—slisé
2} 4: 14 Breite/ 1/4 Width/ 1/4 Largeur " B P prismatisch/ prismatic / prismsts
3} G: Erzeugnisdicke/ Thickness of product/ Epaisseur du produit 7 AS: Lo=5,651S0
41 Q: quer/transversal/ ransversal

Es wird bestisgt, dad die Lieferung den Anforderungen der Lieferbedingung entspricht
We hereby cerufy that the delivered material complies with the terms of the order.
Nous certifions que 1 feurniture répond aux conditions de fivraison.

OM-System: Certification as per [SC %001 since 28 February 1330 mET
f Herstellerzeichen HIsenburger Grobblech GmbH Sachyerstandigenster~zal Qualitilswesen
y Trademark Veckenstedter Weg 10 Inspector’s Stamp Abnahme
Sigle ¢u producteur D-38871 lisenburg Paingsn de expert Werkssachverstindiger

Works Inspector
L'expert de ['usine

Diese durch ein geeignetes Datenverarbeitungssystem erstellte Bescheinigung ist gemaG EN 10 204, Azschaitt 5, chne Unterschrift galtig.
This certificate was prepared by a suitable data processing system and is valid without signature acczrang to EN 10 204, section 5.
Ce certificat a &té établi par un systéme adéquat de traitement de données, it est valaz'e sans signature selon EN 10204, secon §. Cyron
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ILSENBURGER
GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B
Inspection certificate 3.1.B
Certificat de reception 3.1.B

DIN EN 10204 - ISO 10474

Nr/NoN°® L-03-001638/104/1III 17.07.2003 Yir. No/N®

Besteller Universal - taofinger Universal
Purchaser Eisen und Stahl GmbH Customer

Acheteer 41415 Neuss Casonataire 41415 Neuss
Eneugns Grobblech

Product Heavy plate

Produt Téle forte

Werkstolf und Lieferbedingung  S235JRG2

Nr/No/N*
Seite/Page/Page
Datum/Date/Date

Eisen und Stahl GmbH

Werksaufrags-Nr.
Works order No,
N® de commande
Lieferschein-Nr.
Dispatch note No.

282863
3/3
02.10.2003

00415427/13

22386875
02.10.2003

Steel grade and terms of delivery DIN EN 10025 03/94 Avis d'expédition N°
Nuance et conditions de Ivrsison AD 2000-Mbl. W 1 05/02 Abnahme WS
DIN EN 10029 B 10/91 Inspection
EN 10 163 Reception
Kerbschlagbiegeversuch / Impact test / Essai de résilience
Proben-Nr. Schmelzen-Nr, Ont Richt | Zus:and| Probenfera Temperatur | Schlagarbeit
Specimen No. Heat No. Location{ Direct | Cond. f Temperature | Impact energy
N° éprouvette N* Coulée Liey Orient | Cere. | Type d'éscsuvette Température | Energie de rupture
1 2 3 MW §6)
1213 |4 5) °C J J
220 2
799244 35266 K40| L N Kv4s50 -020 74 96 57 76
799244 35266 K40| L N KV450 +020 344 369 321 345
1) Ko Kopf/Top/Téte L L:  langs/longitudinal / longituginal
2) &:  1/4Breite/ 1/4 Width/ 1/4 Largeur % N:  normalisiert/ normalized / nermalisé
31 0: oberlichennah/near surtace/ prés de la peau §i MW: Mittehwent/ Average / Moyenne
Es wird bestatigt, dal die Lieferung den Anforderungen der Lieferbedingung entszr2nt
Ve hereby certify that the delivered material complies with the terms of the order. E f_‘:*?;’—".
Nous certifions que la fourniture répond aux conditions de livraison. . D R
QM-System: Certification as per IS0 9001 since 28 February 13%0 I
@ Herstellerzeichen lisenburger Grobbiech GmbH Sachverstindigenszzmoel o T Qualititswesen
C‘//’" Trademark Veckenstedter Weg 10 Inszactor's Stamp Abnahme
Sigle du producteur D-38871 senburg Passon de 'expent Werkssachverstindiger
Works Inspector

b ot

Uexpert de Fusine

Oiese durch ein geeignetes Datenverar| gssystem erstellte Bescheinigung ist ;emaB EN J0 204, Saschnitt 5, ohne Unterschrift giitig.
This certificate was prepared by a suitable data processing system and is valid witvot signature az:zraing to EN 10 204, section .

Ce certificat a été &tabli par un systéme adéquat de traitement de données, il est va'adie sans signa=re selon EN 10 204, section 5. Cyron
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SALZGITTERAG .

DIN EN 10204 - ISO 10474

Nuance st conditions de liviaison ADW 1 02/98 :
DIN EN 10029 A 10/91

NrmomnNt 1554-45020067 21.03.2000 NrNoN°
Besteler Salzgitter Stahlhandel GmbH Emptingr Salzgitter Stahlhandel GmbH
Purchaser 45955 Gladbeck customer 45955 Gladbeck
Achetaur Destinataire
freugiis Grobblech Werksaufrags-Nr.  00416866/13
rroduct  Heavy plate Warks order No.
Produit Td6le forte N° de commande
Abnahme WS
Werkstoff und Liferbedingung  S235TRG2 Inspection
Steel grade and tarms of defivery DIN EN 10025 03/94 Reception

? Stahl und Technologie
Abnahmepriifzeugnis 3.1.B Ne /No/N* 137705
Inspection certificate 3.1.B SeitafPage/Page  1/5
Certificat de reception 3.1.B DaumDateate 16.05.2000

Kennzeichnung des Materials / Marking of the product/ Marquage du produit
Herstellerzeichen/Stahlsorte/Schmelzen-Nr/
Erzeugnis-Nr./Sachverstdndigenstempel
Trademark/Steelgrade/Heat-No/Product-No/
inspector‘s stamp

Sigle de l‘usine/Nuance de l’acier/N° coulée/
N° produit/Poingon de 1' expert

Erschmelzungsverfahren: Sauerstoffaufblasverfahren
Steelmaking process: Basic oxygen process
Mode d’élaboration: Procédé de conversion a l’oxygéne

Materialdaten / Material data/ Données des matériaux

Y

Pos. | Anzahl Erzgugnis-Nr. Schmelzen-Nr, Ligferzustand Dicke x Breite x Lange mm X Imm X mm
ftem | Quantky | ProductNo. Heat No. Cond. of dalivery | Thicknass x Width « Length Zeugnis Nr. "~
o . " P N b . 7
Poste| Nombre | N prod‘un N° Coulée Etatde fivraison | Epaisseur x Largeur x Longueur C eriific ata Na. o %_
Blatt von
02 1 380246 1 68237 N 10,00 x 2500,0 x 808%ge Of
02 1 390246 2 68237 N 10,00 x 2500,0 x 80
02 1 390247 1 68237 N 10,00 x 2500,0 x 8000
02 1 390247 2 68237 N 10,00 x 2500,0 x 8000
02 1 390248 1 68237 N 10,00 x 2500,0 x 8000
02 1 390248 2 68237 N 10,00 x 2500,0 x 8000
02 1 390248 3 % 68237 N 10,00 x 2500,0 x 8000
02 1 390249 1 X 68237 N 10,00 x 2500,0 x 8000
02 1 390249 2 68237 N 10,00 x 2500,0 x 8000
02 1 390249 3 68237 N 10,00 x 2500,0 x 8000
02 1 390250 1 68237 N 10,00 x 2500,0 x 8000
02 1 390250 2 68237 N 10,00 x 2500,0 x 8000
02 1 390250 3 68237 N 10,00 x 2500,0 x 8000
02 1 390251 1 68237 N 10,00 x 2500,0 x 8000
02 1 390251 2 68237 N 10,00 x 2500,0 x 8000
02 1 390251 3 68237 N 10,00 x 2500,0 x 8000
05 1 390121 1 68237 N 12,00 x 3000,0 x 12000
05 1 390121 2 68237 N 12,00 x 3000,0 x 12000
05 1 390122 1 68237 N 12,00 x 3000,0 x 12000
05 1 390122 2 68237 N 12,00 x 3000,0 x 12000
05 1 390123 1 68237 N 12,00 x 3000,0 x 12000
05 1 390123 2 68237 N 12,00 x 3000,0 x 12000
05 1 390124 1 68237 N 12,00 x 3000,0 x 12000
N:  normalisiert/ normalized / nommalisé
Eswird bestatigt, daB dis Lisferung den Anforderungen der Lieferbedingung entspricht
We hereby certify that the defivered material comphies with the terms of the order.
Nous certifions que [a fourniture répond aux conditions de fivraison.
QM-Systom: Certification &s per IS0 9001 since 28 Fehruary 1590
f Herstellerzeichen Salzgittar AG Sachverstandigenstempe! Qualititswesen
y Trademark Werk Hissnburg Inspectar’s Stamp Abnghme
Sigle du producteur D-38871 lisenburg Poingon de Vexpert Werkssachverstindiger
Works Inspector
Diese durch ein geeig Datenvararbaitung erstellto Beschainigung ist gemaR EN 10 204, Abschnitt 5, ahne Untarschrift gditig. L'expert de ['usine

This certificate was prepared by a suitabla data procesing tystem and is vafid without signature according to EN 10204, section 5.

Ce cantificat a é& établi par un systime adéq

SALZGITTER: 77751

30017338 34923 02.11.2000

de trai de di

2070960.001

S. 1 v.

5

ges, il estvalable sans signature selon EN 10 204, section 5

Cyron
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SALZGIT TERAG .

und Technologie

Abnahmepriifzeugnis 3.1.B Nr/No/N° 137705
Inspection certificate 3.1.B SeitefPage/Page 2/ 5
Certificat de receptiomn 3.1.B DatumDateBate  16.05.2000
DIN EN 10204 - ISO 10474
NeoN® 1554~45020067 21.03.2000 NeMoe
Beseler Salzgitter Stahlhandel GmbH Enplinger Salzgitter Stahlhandel GmbH
purchaser 45955 Gladbeck i cusomer 45955 Gladbeck
Acheteur Destinataire
Ereugris Grobblech Werksauitrags-Nr.  00416866/13
produce  Heavy plate Woarks order No.
Produit Tdle forte N* de commande
Abnahme WS
Werkstoff und Lieferbedingung  S235JRG2 Inspection
Steet grade and terms of delivey DIN EN 10025 03/94 fleception
Nuance et conditions de fvraison ADW 1 02/98 .
DIN EN 10029 A 10/91
Materialdaten / Material data / Données des matériaux
Pos. | Anzahl Erzeugnis-Nr. Schmelzen-Nr. Lieferzustand Dicke x Breite x Linge mm X Im X mm
Itam | Quantity | Product No. Heat No. Cond. of delivary | Thickness x Width x Length
Postaj Nombre | N° produit N° Coulée Etat de fivrai Epai x Largeur x Long
05 1 390124 2 68237 N 12,00 x 3000,0 x 12000
05 1 390125 1 68237 N 12,00 x 3000,0 x 12000
05 1 390125 2 68237 N 12,00 x 3000,0 x 12000
05 1 390126 1 68237 N 12,00 x 3000,0 x 12000
05 1 390126 2 68237 N 12,00 x 3000,0 x 12000
05 1 390127 1 68237 N 12,00 x 3000,0 x 12000
05 1 390127 2 68237 N 12,00 x 3000,0 x 12000
05 1 390128 1 68237 N 12,00 x 3000,0 x 12000
05 1 390128 2 68237 N 12,00 x 3000,0 x 12000
05 1 390129 1 68237 N 12,00 x 3000,0 x 12000
05 1 390129 2 68237 N 12,00 x 3000,0 x 12000
05 1 390130 1 68237 N 12,00 x 3000,0 x 12000
05 1 390130 2 68237 N 12,00 x 3000,0 x 12000
05 1 390131 1 68237 N 12,00 x 3000,0 x 12000
05 1 390131 2 68237 N 12,00 x 3000,0 x 12000
05 1 390132 1 68237 N 12,00 x 3000,0 x 12000
05 1 390132 2 68237 N 12,00 x 3000,0 x 12000
05 1 390133 1 68237 N 12,00 x 3000,0 x 12000
/ 05 1 390133 2 68237 N 12,00 x 3000,0 x 12000
05 1 390134 1 68237 N 12,00 x 3000,0 x 12000
05 1 390134 2 68237 N 12,00 x 3000,0 x 12000
05 1 390135 1 36719 N 12,00 x 3000,0 x 12000
05 1 390135 2 36719 N 12,00 x 3000,0 x 12000
02 16 | Gewicht 25.120 kg N: nommalisiert/ nommalized / normalisé
05 30 | weight 101.730 kgs
Poids
pX 46 126.850
MafRpriifung und Sichtkontrolle auf &uflere Beschaffenheit: ohne Beanstandung
Dimensional check and visual examination of the surface conditiomn:
without objection
Contrdle dimensionnel et examen visuel de 1l’état de surface: satisfaisants

Es wird bastatigt, da@ die Liaterung den Anforderungen der Lisferbedingung entspricht.
We hereby certify that the delivered material compfies with the terms of the order.
Nous certifions que la fourniture répond aux conditions de livraison.

QM-Systom: Cortification ax per IS0 9001 siace 28 Fabruary 1938

) @‘J Herstellerzeichen Salzgittnr AG Sachverstindiganstempe! Qualititswesen
J Trademark Wark llsenburg Inspactor's Stamp Abnahme
B Sigle du producteur D-38371 lisenburg Paingon de fexpert Waerkssachverstindiger
E Works Inspector
b3 Diese durch ein gaeig Datenverarbeitungssystam arstefite Bascheinigung ist gemal EN 10 204, Abschaitt §, ahne Unterschrift gitig. L'expert de l'usine
3 This certificata was prepared by a suitable data processing system and is valid without signature aczording ta EN 10 204, sacticn 5.
Le certificat a é1¢ dtabli par un systéme adéquat de traitement de données,  est valatile sans signature selon EN 10 204, section & Cyron

SALZGITTER: 77751 30017338 34923 02.11.2000 2070960.002 s. 2 v. 5




SALZGITTERAG.

¥ Stahl und Technolaogie

Abnahmepriifzeugnis 3.1.B Ne/NofN® 137705
Inspection certificate 3.1.B Seite/Page/Page  3/5
Certificat de reception 3.1.B DatumDateate  16.05,2000
DIN EN 10204 - ISO 10474
NeMo/Ne 1554-45020067 21.03.2000 NmNoNe
Besteler Salzgitter Stahlhandel GmbH Empfinger Salzgitter Stahlhandel GmbH
Purchaser 45955 Gladbeck tustomer 45955 Gladbeck
Acheteur Destinataire
Erzeugnis Grobblech Werksauftrags-Nr.  00416866/13
Product Heavy plate Warks order No.
Produit Téle forte N* de commande
Abnahme WS
Werkstoff und Lieferbedingung S235JRG2 Inspection
Steel grade and terms of delivey DIN EN 10025  03/94 Reception
Nuance st conditions de Ivraison ADW 1 02/98 .
DIN EN 10029 A 10/91
Schmelzenanalyse / Ladle analysis / Analyse de coulée
Schmelzen-Nr. C Si Mn P S N Al
Heat No. % $ % % % % %
N° Coulée 20,17 <140 <0,45 < 0,045 20,020
36719 0,06 0,18 0,88 0,009 |0,005 0,007 0,038
68237 0,07 0,19 0,85 0,020 {0,006 (0,005 |0,026
Zugversuch / Tensile test / Essai de traction
Proben-Nr. Schmalzen-Nr. ort Richt | Zustand| Form | Streckgrenze Luglestigkeit Bruchdehnung | ReHfRm
Specimen No. Heat No. Lacatiory Direct. { Cond. | Type | Yield point Tensile strength | Elongatian ReH(Rm
N* dprouvette N* Coulde Liey Otient. | Cond. | Type | Limita d'élasticité | Résistance Alongement ReH/Rm
ReH Rm A5 7)
nas |4 5) 6) N/ram2 N/mm2 %
2235 340 -470 2%
390121 68237 K4G| @ N 4 286 405 410 0,71
¢ 3590126 68237 K4G| Q N P 281 402 37 0,70
% 390131 68237 K4G| Q N P 281 404 37 0,70
390135 36719 K4G| Q N P 285 405 36 0,70
390246 68237 KAG| Q N P 279 402 40 0,69
1} K. Kopl/Top/Téte 5} N: normalisiert/ nommalized / normalisé
2} 4:  \/4Breite /14 Width / 1/4 Largeur "6} P:  prismatisch/prismatic / prismatique
3} G: Erzeugnisticke/ Thickness of product/ Epaisseur du produit 7 A5: Lo=565VSe
4 Q: quer/tansversal/ transversal
Es wird bestatige, dal die Lieferung den Anforderungen der Lieferbadingung entspricht.
We hereby certify that the defivered material complies with the terms of the order.
Nous certifions que Ja fourniture répond aux conditions de livraison.
(M-Syster: Certification as par ISD 5001 since 28 February 1930
f Harstellarzeichen Sakegittsr AG Sachverstindigenstempel Qualititswasen
Z‘ﬂ Trademark Werk lisenburg Inspector's Stamp Abnahme
_ Sigle du producteur D-38871 lisenburg Poingon de fexpert Werkssachverstindiger
& Works Inspector
g Diese durch gin geeig Daterwerarbeitungssy teflte Bescheinigung ist gema8 EN 10204, Abschnitt 5, ohne Unterschrift giitig. Uexpert de 'usine
3 This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10 204, section 5.
Ce certificat a &t4 4tabli par un systéme adéquat de traitement de données, il est valable sans signature selon EN 10 204, section 5. Cyron

SALZGITTER: 77751 30017338 34923 02.11.2000 2070960.003 S. 3 v. 5



SALZGITTERAG.

‘ ¥ Stahl und Technologie
éx

Abnabmeprifzeugnis 3.1.B Nr/NoN° 137705
Inspection certificate 3.1.B SeitefPage/Page  4/5
Certificat de reception 3.1.B Datum/Date/Date  16.05.2000
DIN EN 10204 - IS0 10474
NeNoNe 1554-45020067 21.03.2000 NeNo/we
Besteler Salzgitter Stahlhandel GmbH Empfanger Salzgitter Stahlhandel GmbH
Purchaser 45955 Gladbeck Customer 45955 Gladbeck
Achstaur Destinataire
Erzeugnis Grobblech Werksaufrags-Nr.  00416866/13
Product Heavy plate Warks urder No.
Produt  THle forte N® de commande
Abnahme WS
Werkstoff und Lieferbedinging S235JRG2 Inspection
Steel grade and terms of defivery DIN EN 10025 03/94 Reception
Nuance et conditions de fvraison ADW 1 02/98 \
DIN EN 10029 A 10/91
p Kerbschlagbiegeversuch / Impact test / Essai de résilience
Proben-Nr. Schmelzen-Nr. On Richt. | Zustand| Probenform Temperatur | Schlagarbert
Specimen Na. Heat No. Locatiory Direct. { Cond, | Type of specimen Temperature | Impact energy
N° éprouvetie N* Coulée Lieu (Orient. | Cond. | Typed'éprouvette Température | Energie de rupture
1 3 MW 6)
na3) |14 5 oC J J
390121 68237 K40} L N Kv450 +020 323 329 323 325
390126 68237 K40} L N Kv450 +020 307 306 311 308
390131 68237 K40| L N Kv450 +020 310 308 319 312
390135 36719 K40} L N KvA450 +020 320 330 328 326
390246 68237 K40| L N Kv450/7,5 +020 230 224 234 229
1) K: Kopf/Top/Téte 4} L:  langs/longitudinat/ longitudinal
2} 4: /4 Breite/ YA Width / 14 Largeur 5 N: normalisiert/nermalized / normalkisé
3) 0: obedlachennak/near surface/ prés de la peau 61 MW Mittelwert/ Average / Moyenne
£
Es wird bestitiqt, daf die Lieterung den Anfordsrungen der Lisferbedingung entspricht.
We hereby certify that the delivered material complies with the terms of the order.
Naus certifions que la fourniture répond aux conditions de livraison.
DR-System: Cortification es per IS0 091 since 28 February 1550
f Rerstellerzeichen Salrgitter AG Sachverstindigenstempel Qualititswesen
y Trademark Wark llsenburg Inspectar's Stamp Abnahme
Sigle du producteur D-33871 lisenburg Poingon da I'expert Waerkssachverstandiger

58 255 131

SALZGITTER: 77751

Diese durch ein geeig rar

Data R o

ersteitte Beschei

fgung ist gemaB EN 10204, Abschnitt 5, ohne Unterschrif giihig.

Works Inspector

This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10 204, section &
Ce certificat a dté établi par un systéme adéquat de traitement de dannées, il est valable sans signature selon EN 10 204, section 5.

30017338 34923 02.11.2000

7070960.004 S. 4 v. 5 .

L'expert de l'usine

Cyron



58 255 131
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SALZGITTERAG.

‘g Stahl und Technologie

Abnabmeprifzeugnis 3.1.8
Inspection certificate 3.1.B
Certificat de reception 3.1.B
DIN EN 10204 - ISO 10474

Nr/No/N°
Seite/Page/Page
DatunyDate/Date

137705
5/5
16.05.2000

NeNome 1554-45020067 21.03.2000 NrmNowe .

Besteler Salzgitter Stahlhandel GmbH Empfinger Salzgitter Stahlhandel GmbH
Puchaser 45955 Gladbeck tustomer 45955 Gladbeck

Achetaur Destinataire

Eneugnis Grobblech Werksaufrags-Nr.  00416866/13
poduct Heavy plate Warks order No.

Produit Tole forte N* dg commande

Abnahme WS

WerkstoH und Lisferbedingung S235JTRG2 Inspection

Stesl grade and terms of defvery DIN EN 10025 03/94 Racaption

Nuance et conditions de lvraison ADW 1 02/98 .

DIN EN 10029 A 10/91
. SALZGITTERAG .
‘ Stahl und Technolagpie
Werk Ilsenburg
S235JRG2

Es wird bestatigt, dag die Lieterung den Anforderungen der Liefarbedingung entspricht.
We hereby certity thatthe delivered material complies with the terms of the order.
Naus certifions que fa fourniture répond aux conditions de livraison.
OM-Systam: Certification as per 1SO 001 sizce 28 February 1999
f Herstellerzaichen Salzgitter AG Sachverstandigenstempel Qualititswosen

y Trademark Werk lisenburg Inspector’s Stamp Abnahma

Sigla du producteur D-38571 fisenburg Poingon de expert Warkssachverstindiger

Digse durch ein geeig Datenverarbei arstelite Beschainigung ist gemad EN 10204, Abschaitt 5, ohne Unterschrift gikig.
This certificats was prepared by a suitatile data processing syster and is valid without signature according to EN 10204, section 5
Ce certificat a été établi par un systéme adéquat de traitement de données, i estvalable sans signature selon EN 10 204, saction 5.

SALZGITTER: 77751

30017338 34923 02.11.2000 2070960.005 S. 5 v. 5

Works Inspector
L'expert de I'usine

Cyron




TS

ABNAHMEPRUEFZEUGNIS N. 98/22692
/>Dalm|ne (UNI'EN 10204 3.1.B) Seite 1
WERK :
DALMINE
£STELLUNG 278/45596508 MANNESMANHANDEL
VSERE AUFTRAGSBE 1902684/002 ROEHREN ZENTRALLAGER
<P.BEZUG c/25019 40880 BORSIGSTR.2 RATINGEN
D..
0DUKT NAHTLOSE WARMCEWALZTE KESSELROHRE NACH DIN 17175 GR. ITII UND

SPEZIFIKATION TRD 102 AD-W4 INKL.ABSCHN.7, TRB 100 WERKSTOFF ST
35.8 GR. III NORMALISIERT ROHSCHWARZ, ENDEN GLATT.

3MESSUNGEN: Lg. Von Lg RBis AED mm WD mm

5000 7000 168,300 8,800
ENGE : Nr 18 Mt 114,12 Kg 4025 Ft 374' 5" Lbs 8873,6
RQBR N. P8878 SCHMELZE N. 976869
ZUGVERSUCH  + 20,0°C
PROBESTAB. : LAENGS BREITE 13,90 WANDDIC 8,90 QUERSCHN 123,7 mm2
STRECKGRENZE 0,2% (N/MM2 ): vorges min 235 ermittelt 241,0
ZUGFESTIGKEIT (N/MM2 ): vorges min 360 max 480 ermittelt 406,0
DEHNUNG ¢ MESSLAENGE 5D 65,0 mm
(%): vorges.min 25,0 ermittelt 30,7
RINGPRUEFUNGEN OHNE BEANSTANDUNGWN DURCHGEFUEHRT‘
RINGZUGVERSUCH : ES WURDE JEWEILS EIN ENDE JEDEN ROHRES GEPRUFT
ROBE N. P8878/1 SCHMELZE N. 976869
ZUGVERSUCH + 20,0 C
PROBESTAB. : LAENGS BREITE 13,80 WANDDIC 6,90 QUERSCHN 122,8 mm2
STRECKGRENZE 0,2% {(N/MM2 ): vorges min 235 ermittelt 243,0
ZUGFESTIGKEIT {N/MM2 ): vorges min 360 max 480 ermittelt 410,0
DEHNUNG : MESSLAENGE 5D 65,0 mm
(%): vorges.min 25,0 ermittelt 30,7
RINGPRUEFUNGEN OHNE BEANSTANDUNGEN DURCHGEFUEHRT:
{ NGZUGVERSUCH : ES WURDE JEWEILS EIN ENDE JEDEN ROERES GEPRUFT
‘ Zeugnis Mr.S2 7 =,
JCHMELZE 976869 Ceﬁmcmcho
s mmmomomom==== Blatt von
SCHMELZANALYSE $% page of

c 0,10 Mn 0,52 Si 0,20 P 0,009 S 0,006

LLE ROHRE HABEN DIE DICHTHEITS PRUEFUNG MIT:
DEM WASSERINNENDRUCKVERSUCH VON 8,0 MPA FUER 5 Sec

3ZSICHTIGUNG UND MASSKONTROLLE WURDE AN ALLEN ROEREN OHNE BEANSTANDUNGEN
YURCHGEFUEHRT

JER ANGEGEBENE WERKSTOFF IST VON BERUHIGTER SORTE UND IM ELEKTRISCHEN
JFEN ERSCHMOLZEN

Queqrn cerit calu & emesso da ua sistema coripiutanzzato Tnis corfiYicale is 'ssusd By a computer zad system and it s La Certificat est rédige par un syatéme d’ordinateur et 4 est

o3 9 vahdo senza firma | certificalo onginale niporta il vahd withaut sigrature. On the onginat certil care the vilakie sars signature. Le certificat onginai mantionne a

marct o & n.c9 cre verde lungo Lna dagoraln. | pessessore trade-mar< [ green colourae along the o agoral 13 stampad. matque D de couleur verte en diagonal. Dans le zas o0 fe

am arigemie. quaiora nlasc copia, deve attestame a suo In casa the ownsr of the ongina ceri‘icale wodld rewase a poasasseur de !'original déhvrera una copia, il davra astester

nome fa conlormitd, assumbndosi ogri respersatilitd per ust cooy of it, he must altes: its con’arminy to the orlginal ann 1a canformite e¢n san nom, er s'andossant toute la

el 0 semphsementa non cansentili dalta Datimine. taking upan nimsuolf tha respansability for any unlawtul or not responsabilite pour des usages !hcites ou, tout simn.ement,

£ allowed use pas permls par Dalmine.

i 2o wo ‘asilicaz ani saranno derleguita a termum di Teyte altératon ou contréfacton seromt susceplioes

tsgge. Any alteration and/er talsihcation will be sub-ct to tha law, d'entrainer des poursuitey l4gales.

DATUM VERANTWORTLICHER VERANTWORTLICHER
PRODUKTABNAHME ‘ QUALITATSWEN

02/11/1998 Marco BELLOLI Ambrogio COLOMBO




e ABNAHMEPRUEFZEUGNIS N. 98/22692
o p @
@Dalmlne (UNI EN 10204 3.1.B) Seite 2
= WERK :
DALMINE .
\NMERKUNGEN :

DIE ROHREN SIND 15 MIN. BEI 920°C NORMALISIERT WORDEN.

ALLE ROHRE WURDEN DURCH DER ZERSTOERUNGSFREIEN PRUEFUNG LAUT
SEP 1915, FUER INNERE/AEUSSERER LAENGS FEHLER-(EINSCH-
NITT 5%) UNTERZOGEN, MIT ZUFRIEDENSTELLENDEM ERGEBNIS.

e

——————————————————————————————————————————————————————— *
* WERK BESCHEINIGUNG UNI EN ISO 9001: I.G.Q. Nr. 8603 *
_______________________________________________________ *

{ R LT 5:;\*/mi-‘;nveru J:ymm!—';_-:‘;':v;

i Sl sehretten des TUV Bavern von 44 1u7m

. w~irg auf dle Geqenzﬂl"“hn N verge hiay ;

Queslo curlil cato 8 smesso da un sistema compwtorizzato
ed & valido senza firma, [ contificato ariginals npsnta o

march.o Ltin cclore verdo 'ungo una dragorale. It posseasave

de'orginate. quanra niasci copra, dove allestarne a suo

noara la conformita, assumendost ogni responsabilitd ser us:

'ti 0 serrpi coments nor consentiti dalta Dalmine.

Uanerazion eco ‘alsdicaznicr aaranno parsoguite a termiat &t
twpga.

This cedificate 1s -ssuad by a coTpute~zad system ang it .s
vaid without sigrature. On the origirai certificate tne
trade-mark {2 grewn coscured aiong the dagonal iy stampea.
In casa the owner of the ongina: carhiicales would reease a
copy ol it, he must attest 43 conform.ly ta the origiral one
takirg upon himsatt the resgansadudy for any unfawlul ar not
atlowed usn.

Any aiteration ard’or fuis icator will ba sunject to the law.

Le cartifcat est redga par un systdma d'ordiratzue ol i ast
valatle sars signature, Le cert:ficat original ma~ znne a
maique [ de couleur verte ¢n diagonal. Jans 2 cas nu Ia
poasesssur de l'orginal déi-vrera une copie, il davra attastar
le confermitd sn son nom, er 3'endossan touts 1z
responsabilitd pour des usaqges lllicitas ou. tout simgseriert
pas permis par Dalmine,

Toute attdration ou contrdlact on seront suscastitiag
d'entrunes des pcursuites ‘4ga-es.

DATUM

02/11/1998

VERANTWORTLICHER

PRODUKTABNALIME

Marco BELLOLI

VERANTWORTLICHER
QUALITATSWEN
Ambrogio COLOMBO
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5435 303 vom 18.10.01
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" LINDEMANN

GMBH & CO. KG

@U

ALBERT-SCHWEITZER-STRASSE 167

£33 Lo 0L6Fé
TELEFON (05223) 9986-0

TELEFAX (05223) 998699
eMail Lindemann-Buende@t-online.de

) ORION EISENVERARBEITUNG D-32257 BUNDE USt-1dNr. DE 124330915
gmwxnrhmmmmmemecomyaoammzm~Dewnswm§7 5&;25%;; 3.1 B Abnahmepriifzeugnis
Fovrmsenr Conficat d usine Prof=Nr.: 10072

Bestall-Nr. Bi.i"de_, qen 5.10.04
RFF- HANDELS GMBH Yo oter Mool g 099/77712653 / EK
Werks-Nr, .
Bostalr " POSTF 13 65 st 61212/ 21674 soarzelchnung:
Client 2elchen dee Herstellers: Werkstof!
28803 STUHR I/ BRINKUM— T e I
| St Spele
. ) Paincon ds récapion o usine *W 1Charge-3ymbole-o. * %
pos-ir. | sttckaehi [ NAHTL. FROHRBOGENYDIN 2609 SchmalzeKean-r. | Schmese-tr. | Prober.
Poste Nombre | SEEAMILESS ELBOWS FOR WELDING Charge-Symbole-No. | No. de Coulée  |Eprouvette no.
F-8T35.8 I)‘-S RDIN 17175 S5/79
AD 2000-Mb1l.W13/W4 ,HP1OOR,TRD 107/102 NIN 2470/1/
gem,Richtl, ?7/23/EG,TRB 100, VdTOV-Mbl, 1R532 ]
3 4% DIN2605-1~- 90«3';- 168 ,3x 3,6/S~'F F2 A4315/ 5215111 4315

r_.__

FASE O+l = GLATTE ENDEN plan ends
FASE 2+F = DIN 2559 ,BL.1,5/73,FORM 21/22  pevelled enpds
Ergebnis der Prifungen:/Test Results:/Valeurs obtenues: Zugversuch Kerbschlagbiegeversuch Hirtepriifung
Probe-Nr. | Probenlage Abmessung  IpriiHemperal| Streckgrenze Zuglestigkalt Dehnung | Elnschnlrung Kerbschlagarbeh
o |_ i | Srnere [RACRS) MERRE | ALREE Goes Mo L xR i
Eprouverte no. | /Eprowelte” | DIMEIN0NS ¢ Nimm2 Nimm2 2950 % % I60-Vowe RT Durets
(L)"-_La“,g;‘ M&%%Wﬂ y =250 l.»=48
T=Tangental Conat RT 122235 3460-480p=23Q1 §>=34 HB 105--140
4315/1 L 14,0x5,4 RT 341 438 34 | 182~140
/2 L 14,0x5,6 RT 336 441 33 H l ”l ‘I muﬂi
AT: 83520586 - 01
Zerstbrungsireie Priifung: " Befund: Warkgtofigltenachhwels des Einsatzrohres
Non-destruclive test: Result: Centificate of base maleriz/Cenificat des matenaux utiisds
.Canudle non destructive: Rapport: - o —
!'e'ru’fnhﬁgn?;pm“w — /Ee.s?nm: Manutachurert | EN 10204 | Tube WC/No. Dimensions mm
Agalysg spfxllrge:' Rapport: Foumisseur Tube € dun/no. Dimensk hyd ba.;"
Verformungstemperatur:850-950 Grad Celsius| BENT, 3.1B | 219326 127x 5,6 *
| Forming Temperatur 1850--250 Grad Celsius)
Wirmebsehandl./Heatireatment/Traitement Termiq Beslchtigung und Aue sUng
Visual inspectrion and dimensional check:
normalisier‘end um- Conlrdle visuel ed dimensione!:
geformt, hot formed
at controlled temperrture :
IN ORDER o. B, *=pichtheitspriifung o.B.
Schmelzanalysey Chemical Analysis/Analyse Chimique: *=Hydraulictest:in order
Schmelze-Nr.
Heat-No. % C % Si % Mn % P %S % Cr % Mo % Ni % %
No. de Coulée Al N
521511 0,110 0,150| 0,480 0,009 0,005 0,100 0,020 0,070 0,034 0,008
4Ly 4 Nb 4.1 4\ CEV (
521511 0,130 ‘

Certified ac

G

Die gentsllten Anforderungen sind erfdiL
The requirements are fullitiad.
Les conditions imposées

Zertifiziert nach Druckgeridte Richtlinie 97/23/EG
to PED 97/23/EC

berprift als Hersteller nach AD2000~-WO/TRO 100
AN2NAN=LINZTRN 100

DeansAdmrmmea ame

sont salisfartes

LINDEMANN
GMBH & CO. KQ
ORION EISE|

lerkssachverstaridige
Zeugnis Nr. /
Certificate No.
Blatt von
Page of
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"I - TUBOS REUNIDOS, S.A. - AMURRIO AENOR

EN 10204.1991/A1/3.1.B & LNet
CERTIFICADO DE CALIDAD Empresa W

Ragistrada
MILL TEST CERTIFICATE

P ERQ277292
ABNAHMEPRUFZEUGNIS NACH
CERTIFIE DE QUALITE
"Zustimmungsschreiben des TUV Baden e.V. von 09.05.1978"
"Laut Schreiben des TUV Siidwest von 28.06.1993 wird auf die Gegenzeichnung verzichtet"

N° 0000078422 /1 Rev.0

PAG.1/3
CLIENTE: BUHLMANN, ROHR-FITTINGS-STAHLHANDEL N? PEDIDO/PARTIDA: 613/3391/02 BR 2000
CUSTOMER GMBH & CO. P.ORDER / ITEM
BESTELLER BESTELLER NR/POS
CLIENT : N® COMMANDE / POSTE
PRODUCTO: TUBERIA SIN SOLDADURA LAMINADA EN CALIENTE REF. FABRICA: 0300002917
ARTICLE HOT FINISHED SEAMLESS TUBES WORK ORDER 000340
PRUFGEGENSTAND WERKS NR.
L TWRNITURE N* INTERNE
PROTECCION SUPERF: SIN PROTECCION
EXTREMOS: LISOS A ESCUADRA EXT. COATING BARE
ENDS SQUARE CUT PLAIN END ROSTSCHUTZ
ENDEN PROT. SUPERFICIEL
EXTREMITE .
REQUISITOS SUP.:  NFA 49213 TU37C VALID
NORMA /GRADO: STOOMWEZEN RULES M030) SUP. REQUIREMENTS FOR GAS DIN 2470 PART 1
APL.STANDARD AND GRADE DIN 17175.79/NFA 49213 ZUSATZLICHE ERFORDER TRBF 131 TI
SPEZIFIKATION / STAKL ST 35.8/UTU37CGR. 1 CONDITIONS REQUISES SUP
NORME ET QUALITE
ESPEC. ADICIONALES: AD 2000 W4 (ABS.7) TRB 100, PROCESO FUSION:  HORNO ELECTRICO
ADITIONAL SPECS TRD 102 DGRL 97/23/EC (PED) MELTING PROCESS ACERO TOTALMENTE CALMADO
ANFORDERUNGEN ERSCHMELZUNGSART ELECTRIC FURNACE /#/ FULLY KILLED
SPECIFIC. ADITIONNELLES PROCEDE FUSION
DIMENSIONES: 168,3 X 5,6 MM. X FABRICACION DE PALANQUILLA : COLADA CONTINUA
DIMENSIONS 6-7 M. BILLETS MANUFACTURE CONTINUOUS CASTING
ABMESSUNGEN KNUPPEL FERTIGUNG STRANGGUSS VERFAHREN
DIMENSIONS FABRICATION DZ LA BILLETE COULEE CONTINUE
MARCAS: ESTAMPADO ' TR ST 35.8 Gl (INSPECTOR TR) TR ST 35.8 GI (INSPECTOR TR) HN. (COLADA
MARKING IDIE STAMPING/POINCONAGE ) .
KENNZEICHNUNG
MARQUAGE
/ PINTADO /STENCILLED/PEINTED

CODIGO COLOR icotour cone  PINTAR | ANILLO EN CADA EXTREMO, DE 25 MM. DE ANCHO, DE COLOR: BLANCO

(A 100 MM.)
TRAT.TERMICO:  NORM, BRUTO LAM. ENFR. AL AIRE / AS ROLLED. NORMALIZING FORMING ZeuQn IS Nr. 20
HEAT TREATMENT APROX. 920 °C’ Cem,«,Cate N /
WARMEBEHANOLUNG TP -INQ,
TRAITEMENT THERMIQUE ait von

Page of
LISTA DE BULTOS / PACKING LIST: 038072

TUBOS REUNIDOS GARANTIZA QUE TODOS LOS TUBOS CUBIERTOS POR ESTE CERTIFICADO CUMPLEN LOS REQUISITOS DEL PEDIDO Y
CON LAS ESPECIFICACIONES ARRIBA MENCIONADAS.
TUBOS REUNIDOS CERTIFY THAT ALL THE TUBES COVERED BY THIS CERTIFICATE COMPLY WITH ORDER REQUIREMENTS AND ABOVE MENTIONED SPECIFICATIONS

DIE GESTELLTEN ANFORDERUNGEN SIND (T ANLAGE ERFULIT. i
TUBOS REUNIDOS GARANTIT QUE TOUS LES TUBES OBJET DU PRESENT CCRTIFICAT, SONT CONFORMES AUX STIPULATIONS DE LA COMMANDE ET AUX SPECIFICATIONS DESSUS

MENTIONNES

CONTROL DE CALIDAD DE TUBOS REUNIDOS
TUBOS REUNIROS [QEALITY €O

AMURRIO 07.01.2003
A. FERNANDEZ

Buhlmann Rohr-Fittings- Cert. 160612
Stahlhandel GmbH + Co. KG Page 1/3




77TN\
@ TUBOS REUNIDOS, S.A. - AMURRIO AENOR .
EN 10204.1991/A1/3.1.B E Q“'_i'“‘_et.g
CERTIFICADO DE CALIDAD ppese
MILL TEST CERTIFICATE ER.0ZT7292 SO 9002
ABNAHMEPRUFZEUGNIS NACH
CERTIFIE DE QUALITE

"Zustimmungsschreiben des I UV Baden e.V. von 09.05,1978"
"Laut Schreiben des TUV Siidwest von 28.06.1993 wird auf die Gegenzeichnung verzichtet"

N° 0000078422 /1 Rev.0

. PAG. 23
DESCRIPCION SUMINISTRO / DESCRIFTION OF RELIVERY { UMFANGDER| IEFERUNG { DESCRIPTION DE LA LIVRAISON
ITEM FABRICA  ITEM CLIENTE LONG.INDIV (M) COLADA |, N°*TUBOS LONG.TOTAL(M) PESO(KG) PROBETAS N°
TR ITEM CLIENTS ITEM INDIVIDUAL LENGTH CAST NR QUANTITY LENGTH WEIGHT SPECIMEN NR.
WERXS POS BESTELLER POS LANGE INDIVIDUELL ~ SCHMELZENR  STUCKZAHL LANGE MASSE PROBE NR.
POSITION INTERNE ~ POSTEDU CLIENT  LONGITUDE UNITAIRE N'COULER NOMBRE LONGITUDE POIDS ESSAI N
000340 6,000 - 7,000 71077 142 869,600 19929 1
TOTAL 142 869,600 19929
ENSAYOS NO DESTRUCTIVOS / xpT. :{ ZERSTORUNGSFREIE WERKSTOFFPRUFING ) CONTRQLES NON DESTRUCTIFS
ENSAYO ATEST/ PRCFUNG ? ESSAL %CONTROLTEST RATE(%Y REQUISITOS/REQUIREMENT! RESULTADO/
4KONTROLL ! %CONTROLE ANFORDERUNGEN RESULT/ ERGEBNIS/
SPECIFICATION RESULTAT
VISUAL Y DIMENSIONALNVISUAL & DIMENSIONAL INSP /BESICHTIGUNG 100% . O.K.
UND AUSMESSUNG /ASPZCT ST DIMENSIONS
CORRIENTES INDUCIDAS EDDY CURRENTS! 100% SEP1925 O.K.

WIRBELSTROMPROFUNG COURANTES DE FOUCAULT

ENSAYOQS TECNOLOGICOS Y METALURGICOS {TECHNOLQGICAL AND METALLURGICAL TEST

TRACCION ANILLCS AC/DIN 17175 -OK
RING TENSILE / RINGZUGVERSUCH! N
TRACTION D'ANNEAUX

ANALISIS DE COLADA / CAST ANALYSIS {SCHMELZANALYSE / ANALYSE DE COULEE

¢
5 C M &t P S C Ni Mo Cu V Al N C.E.

MIN. 0,00 0,40 0,10 0,000 0,000

MAX. 0,17 0,80 0.35 0,030 0,025

71077 003 0,66 0,26 0,010 0,003 0,060 0,160 0,020 0,220 0,001 0,001 0,0094 0,23

CONTROL DE CALIDAD DE TUBOS REUNIDOS
TUBOS REUNIROS (
AMURRIO 07.01.2003

¢ A. FERNANDEZ
Buhimann Rohr-Fittings- Cert. 160612

Stahlhandel GmbH + Co. KG Page 2/3




Z7TINN\ N
\W/I? TUBOS k..UNIDOS, S.A. - AMURRIO AENOR ,
B,
EN 10204.1991/A1/3.1.B Q AL 9
CERTIFICADO DE CALIDAD Eree | — .
MILL TEST CERTIFICATE TRoTn @
ABNAHMEPRUFZEUGNIS NACH
CERTIFIE DE QUALITE
"Zustimmungsschreiben des TUV Baden e.V. von 09.05.1978"
"Laut Schreiben des TCV Stidwest von 28.06.1993 wird auf die Gegenzeichnung verzichtet"
IN° 0000078422 /1 Rev.0
PAG. 3/3
ENSAYO DE TRACCION ENSAYO DE IMPACTO - CHARPY V
TENSILE TEST/2UGYERSUCH 7 ESSA! DE TRACTION IMPACT TEST/ KERBSCHLAGZAHIGK / £SSAl DE R.ESILENF‘E
L.ELAST. R.TRACC. ALARG. DURE‘ZA T DIMENS RESILIENCIA A.DUCTIL ESTRICCION
N° UT DIMENSION YIELDPOINT  TSTRENGTH ELONG. HARDNESS; (®) {mm) IMPACT TEST SHEAR AREA RED. AREA
*) (mm}) STRECKGR ZUGFESTIG DEHNUNG HARTE KERBSCHLAGZAHIGK
L ELASTIQ RESISTANCE ALLONG DURETE RESILENCE
(N/mm2 ) (N/mm2)) (%e)(**) () (%) (%)
235 360 25
480
1 L 24,30 x 6200 320 425 29

(*) + L=LONGITUDINAL // T=TRANSVERSAL
(**): Proporciocnal = 5,65 x So¥

AMURRIO 07.01.2003

CONTROL DE CALIDAD DE TUBOS REUNIDOS
UBOS REUNIDOS (GUNLITY CO q

A. FERNANDEZ

Buhlmann Rohr-Fittings-
Stahlhandel GmbH + Co. KG

Cert. 160612
Page 3/3




ACEF

ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahli
NR. (NO.): 000525019001 DUISBURG-SUED Ein Untemehmen von
” ThyssenKrupp Stee!

DISPO=NR, Warks-Nr. Bestell-Nr. R49872 @ 06.06 .22
rEaHRTRKT U Works-No. Order-No.
No de I'vgine No do commande
. o 02035275z¢C7
0004242383 41.49715 02035275213

ThyssenKrupp Stahl « 47161 Duinburg

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

THYSSEN SCHULTE GMBH

POSTFACH 120208
D 45313 ESSEN

DOCUMENT ON MATERIALS TESTS EN 10204
| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
“ Blatt-Nr.
Page-Na.
INSPECTION CERTIFICATE 3.1 B ngz_Nz

Werkataff ; Quality : Matérau / Lieferbadingungen ; Specificalion ; Conditions de livralson

¢ 235 JRG2 / EN 10025 / AD-W1

a?xﬂmwm: WERKSTOFF; SCHMELZ-NR.. FBRTIGUNGS-/PROBE—NR.émvﬂﬂﬂﬁﬁWMﬂi
rking! uppliar's mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. yamuadiusine: nﬁ%%u
i Thyssnkrvop Staht
~ RIH
ABNAHMEPRUEFSTEMPEL/INSPECTOR'S STAMP
. \("'\‘5 Nr.
ERZEUGNISFORM Zeud
woale No.
TYPE OF PRODUCT Ceriin a
Blatt V?
page ©
GROBBLECH, UNGEBEIZT
PLATES, FLAT, UNPICKLED
POS.}| STUECK GEWICHT GEWICHT SCHMELZE BLECH-NR PAKET
ZAHL GEWOG. THEOR.
ITEM| NUMBER WEIGHT WEIGHT HEAT PLATE-NO BUNDLE
PIECES THEO. NO. :
003 |15,0 X 3000,0 X 12000 {mm] Zeungbk.ékT’
Certificate No.
; KG Blatt von
1 4137,000 668527 91093101 Page of
1 4033,000 668527 91093202
1 4133,000 668527 91094101
X1 4133,000 668527 91094202%
1 4133,000 668527 91095101
1 4133,000 668527 91095202
1 4133,000 668527 91096101
1 4133,000 668527 91096202
1 4133,000 668527 91097101
1 4133,000 668527 91097202
1 4133,000 668527 91098101
£z wird bosiatgt, dozs g \zse dor Prolungel
ThyssenKrupp Stahl AT
Abnahmetechnik This s 10 conity. (hal the asl Fesulls 8re

in agreament wilh the apecliicalons,
Nous confirmens que les raullats des e3sais sont
confermas aux cendions convenues de vents,




ZEUGNIS/CERTIFICATE/
NR. {(NO.): 000525019001 DUISBURG-SUED

ThyssenKrupp Stahl

Eln Untemehmen von

ThyagenKrupp Stee!
DISPO-NR. Warks-Nr. Bestell-Nr, 549872 @ 06.06.02
CTRFRTERE T . Works-No. Order-No.
No da l'ugine No do commande .
. o 02035275207
0004242383 41.49715 m 02035275213
ThyssenKrupp Stahl - 47161 Dulsburg BESCHEINIGUNG (JBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSEN SCHULTE GMBH ‘| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 2.1 B
: Blatt-Nr,
’ Page-No.
POSTFACH 120208 INSPECTION CERTIFICATE 3.1 B Page-No 2
D 45313 ESSEN

Warkstoff ; Quality ; Matérieu / Lleferbadingungen ; Specliication ; Condilons de livraison

' S 235 JRG2 / EN 10025 / AD-W1

Marklng:

Supplter's mark:

Konnzeichrung!  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE=NR, Zekhen des Lisferverkes: ﬁ
vw%u

Msrque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO.

Mamua d’usine:

ThyeeanKrunp Siehl

1 4133,000 668527 51098202
12 49600,000 *
12 45600,000 i

TRANSPORT-NR./TRANSPORT-NO./
318048163451

CHEMISCHE ZUSAMMENSETZUNG VON SCHMELZPROBEN ¥
CHEMICAIL COMPOSITION OF THE LADLE SAMPLES $

\H!Hf

SCHMELZE SCHMELZVERFAHER.

HEAT NR. C 51 MN p S HEAT PROCESS

668527 070 260 , 870 , 014 , 0030

AL-G B-G CR CU MO
668527 ,033 ., 0002 ., 050 ,020 , 010
; N NB NI TI v

668527 ,0052 , 002 (020 ,002 ,000 OXYGENSTAHL

OXYGEN STEEL
ThyssenKrupp Stahl £ wid boslatiqr, dazs dio Ergebniaso dor Prifungan

den vereinbanan Lisferbedingungon antzprachan.
. This s 10 cartify, Inal the 1os] results ace
Abnahmetechnik In agrasmani with the spedifications.
Nous confirmont que 1ag résullals des esaais sont
conformes Jux conditions convenues de vante,




ZEUGNIS/CERTIFICATE/

ThyssenKrupp Stahl

NR.{NO.): 000525019001 DUISBURG-SUED Ein Untemehmen von
ThyssenKrupp Steel N
DISPO-NR. Werke-Nr. Bestel-Nr. 549872 n 065.06.02
ok ok od ek b R W Worka-No. Order-No.
No de l'usine No de commande
0 46 com . @ 02035275207
0004242383 41,49715 ot 02038275213

ThyssenKrupp Stahl + 47181 Dulsburg

THYSSEN SCHULTE GMBH

POSTFACH 120208
D 45313 ESSEN

BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

DOCUMENT ON MATERIALS TESTS EN 10204
-| POCUMENT DE CONTROLE DES MATERJAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
" Blat-Nr,
Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No 3

Werkatoff ; Quslity : Matérlsu / Lieferbedingungen ; Specificatlon : Conditions de livralsan

§ 235 JRG2 / EN 10025 / AD-W1l

Kemeelehung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR . Zekchen des Lislorwerkes:
Maraue: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. yumore'Ziond “j§%N
Thyswnkeupp ekt
\H?%/
MECHANISCHE EIGENSCHAFTEN 2 U G V ER § U C H
MECHANICAL CHARACTERISTICS T EN S I LE TE ST
SCHM.- PROBE- 1)LAGE TEMP FO. R RM R/ LO A AGT 2 RM X A
NR. NR.  2)ZUST. RM
3)ALTER GR.C N/MM?®  N/MM® % MM % % %
668527 91093 1)0401 + 20 0002 300 415 72 118 40 16600
RE H
2)0001
3)0000
668527 91095 1)0401 + 20 0002 295 410 72 118 39 15330
RE H
2)0001
3)0000
MECHANISCHE \EIGENSCHAFTEN XK E R B § C H L A G BIEGEVERSUCH
MECHANICAL CHARACTERISTICS 1 M P ACT TE ST
SCHM.- PROBE- 1)LAGE FORM PRUEF- ARBEIT
NR . NR.  2)ZUST. TEMP. JOULE
3) ALTER GR.C 1 2 3 M
668527 51093 1)0101 0007 + 20 284,0 282,0 285,0 284,0
2)0001
3)0006

ThyssenKrupp Stahl

Abnahmelachnik

£5 wiid bastdligt, gess olo Ergobnizge dar Prifungen
den verelnbanen Liefarsdingunpon entzpracnen,
This i8 1o cartly, thal the test results 878

in agreement wilh 1he specifications.

Nouz confirmans quo les rézullals des assais eont
conformes sux cendiifons convenuas do vente.




ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahi

NR.(NO.): 000525019001 DUISBURG-~SUED Ein Untemehmen von
ThyssenKrupp Steet
DISPO-NR. Werke-Ny. Bagtell-Nr. 545872 06.06.02
exwwkk kK Kk W°M'N°’. Order-No.
No da l'usine Nbo da commanda B Q 02035275207
0004242383 41.,49715 m 020352752123
ThyssenKrupp Stahl - 47161 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSEN SCHULTE GMBH | DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
’,ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No.
POSTFACH 120208 INSPECTION CERTIFICATE 2.1 B Page-No 4

D 45313 ESSEN

Werkstol ; Quality ; Maldrlau / Lieferbedingungen; Spocification ; Condions de llvraison . )
' ’ § 235 JRG2 / EN 10025 / AD-¥Wl

mn‘ﬂdzelfw"@ WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zoichan des Lislorwerkes:

Mo, MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. rrlrtied ﬁn
Thysunkrupy Stxhl
=T
AiH

SCHM.- PROBE- 1)LAGE FORM PRUEF- ARBEIT

NR. NR.  2)2UST. TEMP. JOULE

3) ALTER GR.C 1 2 3 M

668527 91095 1)0101 0007 + 20 28%,0 290,0 294,0 291,0
2)0001
3)0006

LEGEDNDENS-LEGENDS

ALTER ARBEIT BREITUNG
+AGED :ENERGY :LAT.BXP
BRUCHANT. FO.=FORM LAGE
:SHEAR FACE :TYPE :POSIT
PROBE-NR. - SCHM.-NR. TEMP.
:SAMPLE-NO +HEAT-NO. :TESTTEMP
/
ZUST.
:STAT.
Thyss enKrupp Stahl E= wird baslAlgt, dass die Ergebniase dar Prilungen

aan verelnbanan Usefsrbadingungen enizprechen.
A This is to cedify, that the leat rasults ar
Abnghmatechnik in agreamant wilh ine speciications.
Nouo confirmons que les réculiats dus oxxais soni
conlormes qux condilions canvenues de vanle.




ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahl

NR. (NO.): 000525019001 DUISBURG-SUED Ein Unlomehmen van
ThyssenKrupp Steel
DISPO-NR. Waerkg-Nr. BastgllNr. 549872 @ 06 .06.02
wwwk ko ohw R Works-No. Ordar-No.
Na de V'using No de commande R L 02035275207
0004242383 41.49715 o 020352752123
ThyssenKrupp Stahl - 47167 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSEN SCHULTE GMEBH - DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
- |:ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
: Page-No.
POSTFACH 120208 INSPECTION CERTIFICATE 3.1 B Pagea-No 3

D 45313 ESSEN

WerkaloH ; Quality ; Matériau | Lieferbadingungen ; Specificalion : Conditions de fvraison
' ' S 235 JRG2 / EN 10025 / AD-W1

ﬁ&ﬁrmm¢ WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zekhendes Liclerwoes:
3 7 8 ma.
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. o it ﬁgﬁ%n

Thywven¥iupp S1aN

i

PROBENZUSTAND

STAT. PROBENFORM ZUGVERSUCH
0001xWALZZUSTAND TYPE TENSILE TEST

AS ROLLED 0002=FLACHZUG

FLAT TENSILE TEST
PROBENLAGE (IST)

POSIT (IST) PROBENFORM KERBSCHLAG
0101+LAENGS KOPF OBERFLAECHE TYPE IMPACT TEST
LONG. TOP § 0007=-CHARPY- V
0401$#QUER KOPF OBERFLAECHE CEARPY- V

TRANS. TOP S.

ALTERUNG

AGED
0000 pUNGEALTERT

NOT AGED
0006 kUNGEALTERT

NOT AGED [
pos.|L I EFERZUSTAND PRODUKT
ITEM|Ss TATUS PRODUCT

003 |WALZZUSTAND
AS ROLLED

ERGEBNIS DER BESICHTIGUNG UND MASSPRUEFUNG: KEINE BEANSTANDUNG

RESULT OF SURFACE CONTROL AND DIMENSIONAL CHECK: SATISFACTORY

Es wird basiaugl, dass die Ergebniass dor Prifungen
ThySSBnKrUpp Stahl don voralnbarten Lieferbedingungon em:prechm

This is 1o canify, that the lest resuits sra
Abnahmetechnlk In 3greemont with lhe specifications.
Nous confirmeny qua les résulats dos essals sont
conformes 3ux conditons convenyes de venls,




ZEUGNIS/CERTIFICATE/
NR.(NO.): 000525019001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Unlemehmaen ven

ThyssenKnupp Steel
DISPO-NR. Works-N. Bastell-Nr. 549872 0 06.06.02
Pwr wE ok kA& Works-No, Ordar-No.
No de J'usine No de commende -
7y 02035275207
0004242383 41.49715 B 02035275213
ThyssenKrupp Stahl « 47161 Dulsburg BESCHEINIGUNG 0BER MATERIALPROFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
TEYSSEN SCHULTE GMBH ‘ "I DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
. | ABNAEMEPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No, X
POSTFACH 120208 INSPECTION CERTIFICATE 3.1 B Page-No &
D 45313 ESSEN

Werkstoff : Quality ; Matérisu / Lieferbedingungen ; Speclfication ; Condilions de Hvralson
' S 235 JRG2 / EN 10025 / AD-W1i

Kennzeichoung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/DROBE-NR . Zeichendes Lishrmerkes:
Marking: NO ANUFACTURING/SAMPLE Supplier’s mark;
Moo MATERIAL, HEAT-NO., M A NO. o o

Mysrwakeung Siebd

\H!Hi

U U THYSSEN KRUPP STAHL

U U GUETE: SIEHE WERKSTOFF / LIEFERBEDINGUNGEN
U 4]

U U FUER ERZEUGNISSE NACH BAUREGELLISTE A
Vuvuvuvuvuyu

STAEHLE DER ’E’ESTIGKEITSKLASSE S§235.... NACH EN 10025

ENTSPRECHEN AUFGRUND DES ERSTPRUEFUNGSVERFAHRENS UHP
DEM * TYP P V¥

TKS VERFUEGT UEBER EIN UEBERPRUEFTES QM-SYSTEM NACH PED $7/23/EG,
ANHANG I, ABSATZ 4.3 FUER STAEHLE NACH EN 10028-12 BIS 6

UND IST EIN ANERKANNTER WERKSTOFFHERSTELLER GEMAESS

MERKBLAETTER AD WO/TRD 100 UND AD-2000 WO,

UEBERWACHT DURCH DEN RWTUEV (MIT VERZICHT AUF GEGENZEICHNUNG) .
ZERTIFIKAT-NR.: 04 202 2 44 01 0011 UND 04701 6112

En wird bestsbgl, dase dia Erpedniase dar Profungen
Thys SenKrupp Stah' den verainbarten Uefarbedingungan antzprechan,
Abnahmetechnik This 15 10 corlify, Inat ihe test resulls are

In bgreemant wilh ths eeacificaiona,
Neus confirmans que kes rsultais doz ezsels sang
conformes sux condillond convenues de vente,




ZEUGNIS/CERTIFICATE/ ThyssenKrupp Stahl

NR. (NO.): 0005250150012 DUISBURG-SUED Ein Untemahman von
ThyssenKrupp Steal
DISPO-NR. Warks-Nr. Besteli-Nr. 549872 06.05.02
PR & 3 Works-No. OrderNo.
No de I'usine No da commande -
= 02035275207
0004242383 41.49715 o 02035275213
ThyssenKrupp Staht - 47161 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
THYSSEN SCHULTE GMBEH o DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
"ABNAHMEPRUEFZEUGNIS 3.1 B
Blati-Nr.
Page-No.
POSTFACH 120208 INSPECTION CERTIFICATE 3.1 B Page-No 7

D 45313 ESSEN

Werkstoff ; Quatity ; Matériau / Lleferbedingungen | Specification : Conditions de Kvralson
S 235 JRG2 / EN 10025 / AD-W1

Marking:

Morqus MATERIAL, EEAT-NO., MANUFACTURING/SAMPLE-NO. .pphlremark

Kennzeichwng!  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. ZelchendesUsfarwarkes:
Marque d'usine: Yﬁ?"

ThyssanKrupp Suaht

\AH

TKS HAS AN APPROVED QM-SYSTEM ACCORDING TO THE PED 97/23/EC,

ANNEX 1 CHAP. 4.3 (PRESSURE EQUIPMENT DIRECTIVE) WITH RESPECT TO
STEEL PRODUCTS COVERED BY EN 10028-1 TO 6. TKS IS AN ACCEPTED STEEL
MANUFACTURER CONCERNING AD WO/TRD 100. AND AD-2000 WO.

RWTUEV - APPROVAL CERTIFICAT-NO.: 04 202 2 44 01 0011 AND 04701 s811i2
(WITH RENOUNCE OF COUNTERSIGN)

DIESE BESCHEINIGUNG WURDE DURCH EIN GEEIGNETES DATENVERARBEITUNGS-
SYSTEM ERSTELLT UND IST GEMAESS EN 10204,ABS.S5 OHNE UNTERSCHRIFT
GUELTIG.

THIS CERTIFICATE HAS BEEN ISSUED BY A QUALIFIED ELECTRONIC DATA
SYSTEM AND IS VALID ACC. TO EN 10204,PARA.5 WITHOUT SIGNATURE. -

WERKSSACEVERSTAENDIGER : Schallwig / Stabbert :

W EXPERT : Schallwl Stabberxt 5
Th ygsen Kru pp g&’ﬁ X ha g/ Ep wird be3tatg, dass dio Ergobniass dae Prislungen Qﬁ\FiZ/(“\
. a)
don vereinbarien Liafarbadingungan enisprachen. 4 -
. This is to cartify, that the test resul ara
Abnahmetechnik In 3grvement with the spacificalions,

Nous confirmans que les résultals des eszals sont
conformas sux condilions convenues ¢g vante
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WOLF GmbH & Co. KG date 10.11.2004
Behdlter- und Apparatebau job-no 37106
57234 Wilnsdorf user Strake
page 1 of 5
Cylindrical Shells with Opening
under Internal Pressure
acc to AD 2000-Merkblatt B1/B9:2000-10
drawing no: 11436-0
name/ item: Shell
input data - shell
design data
design pressure p = .22 bar
design temperature T = 50 °C
material data, shell
material: 0703-8 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value K = 235 N/mm?
vield strength Rp 0.2 [50°C, 10mm]}
design strength value at room temperature K20 = 235 N/mm?
yvield strength Rp 0.2 {20°C,10mm]
safety factor S = 1.5
joint efficiency v o= .85
geometry data, shell
outer diameter Da = 2420 mm
actual wall thickness se = 10 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 1.5 mm
results - shell
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
req wall thickness without opening .21 sreq = 2.10 mm
» act wall thickness 1s adequate! res = +376 %
manufacturing tolerance / corrosion allowance c¢l1/c¢2 = 0.40/1.50 mm
ailowances, shell (act wall thickness) cl/c2 = 0.50/1.50 mm
max unreinforced opening da max ca 2420 mm
influence of multiple nozzles / AD-B9 [8] from 1 <= 277.8 mm
max all working pressure pmax = 5.25 bar
— with decisive component: opening no. 2
max all test pressure pTmax = 7.50 bar
input data - opening 1
opening - name/item: N1, DN 800

type of opening: set-through with reinf. pad

material dateas

3- nozzle,

nczzle: 0703-S 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value, nozzle K = 235 N/mm?

yield strength Rp 0.2 [50°C, 10mm]

design strenrngth value, nozzle at room temp. K20 = 235 N/mm?

yield strength Rp 0.2 [20°C,10mm]

jecint efficiency, nozzle v = .85

pad reinf: $703-5 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value, pad K = 235 N/mm?

yvield strength Rp 0.2 ([50°C, 10mm]

design strength value, pad at room temp. K20 = 235 N/mm?

vield strength Rp 0.2 [20°C, 10mm]
gecnetry data

outer diameter da = 813 mm

actual wall thickness ss = 10 mm
manufacturing tolerance ¢l = 7- DIN EN 10029A
corrosion allowance c2 = 1.5 mm

—3T
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WOLF GmbH & Co. KG date 10.11.2004
cont. Cylindrical Shells with Opening job-no 37106
Shell page 2 of 5
continuation geometry data
actual length of nozzle ls = 100 mm
protruding length 1s'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm
width of pad reinforcement b = 150 mm
thickness of a pad reinforcement h = 10 mm
results - opening 1
ovening-name/item: N1, DN 800
reqg wall thickness of nozzle acc :to AD-BI [2] sserf = 1.97 mm
» act wall thickness is adequate! . res = +408 %
with manufact. tolerance/corrosion allowance c¢l/c2 = 0.40/1.50 mm
area comparison acc to AD-B9 with act wall thicknesses:
actual stress (21 ov = 4.4 N/mm?
allowable stress K/S = 156.7 N/mm?
» actual opening is adequately reinforced! res = +3465 %
with allowances, nozzle (act wall thickness) c1/c2 = 0.50/1.50 mm
calculated wall thickness of nozzle ss = 8.0 mm
calculated outer nozzle length [6] 1s mit = 100.0 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length [3] b mit = 192.9 mm
calculated reinforcement thickness [4] hv = 7.4 mm
load-bearing cross sectional area Ao = 3832 mm?
pressure load area Ap = 763548 mm?
input data - opening 2
ovening - name/item: N6-N8, DN60Q
type of opening: 1- nozzle, set-through without reinf. pad

material data
nozzle: 0703-S 235 JR G2 (1.0038) DIN EN 10025:1994-03
design strength value, nozzle K

yield strength Rp 0.2 [50°C,10mm]

design strength value, nozzle at room temp. K20

vield strength Rp 0.2 [20°C, 10mm]

joint efficiency, nozzle v
geometry data

cuter diameter da
actual wall thickness Ss
manufacturing tolerance cl
corrosion allowance c2
actual length of nozzle 1s
vrotruding length 1s
Zistance nozzle outside diameter - discontinuity x
results - opening 2
ortening-name/item: N6-N8, DN600
req wall thickness of nozzle acc to AD-BI [2] sserf
» act wall thickness is adequate! res =
with manufact. tolerance/corrosion allowance cl/c2

[N )]

r
ctual stress
.

(2] ov

lowable stress X/S =
» actual opening is adequately reinforced! res
with allowances, nozzle (act wall thickness) cl/c?
calculated wall thickness of nozzle ss
calculated outer nozzle length {6] 1ls mit
inner nozzle length ls'mit
calculated shell length (3] b mit
load-bearing cross sectional area Ao
pressure load area Ap

ea comparison acc to AD-BY with act wall thicknesses:

AD-W1:1998-02

= 235

= 235

= .85

= 600
= 10
= 7- DIN EN
= 1.5
= 100
= 0
= 0

= 1.95
+413
= 0.40/1.50

= 6.6
156.7
= +2287
= 0.50/1.50
= 8.0
= 86.0
= 0.0
= 138.9
= 1863
= 555025

N/mm?

N/mm 2

mm
mm
10029A
mm
mm
mm
mm

3 " 2

N/mm?

mm
mrn

mm ?
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WOLF GmbH & Co. KG date 10.11.2004
cont. Cylindrical Shells with Opening job-no 37106
Shell page 3 of 5
input data - opening 3 '
opening - name/item: N4 / N5 DN150
type of opening: 3- nozzle, set-through with reinf. pad
material data
nozzle: 0090-St 35.8 (1.0305) DIN 17175 AD-W4/W12
design strength value, nozzle K = 235 N/mm?
yield strength Rp 0.2 [50°C,6.3mm]
design strength value, nozzle at room temp. K20 = 235 N/mm?
vield strength Rp 0.2 [20°C,6.3mm]
Jjoint efficiency, nozzle - v o= .85
pad reinf: 0703-8 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, pad K = 235 N/mm?
yield strength Rp 0.2 [50°C, 10mn]
design strength value, pad at room temp. K20 = 235 N/mm?
vield strength Rp 0.2 [20°C, 10mm]
geometry data
outer diameter da = 168.3 mm
actual wall thickness ss = 6.3 mm
manufacturing tolerance c? = 3- DIN 17175
corrosion allowance c2 = 1.5 mm
actual length of nozzle ls = 50 mm
protruding length ls'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm
width of pad reinforcement b = 100 mm
thickness of a pad reinforcement h = 10 mm
results - opening 3
opening-name/item: N4 / N5 DN150
req wall thickness of nozzle acc to AD-31 [2] sserf = 1.73 mm
» act wall thickness is adequate! res = . +264 %
with manufact. tolerance/corros:ion allowance ct/c2 = 0.22/1.50 mm

area comparison acc to AD-BS with act wzll thicknesses:

actual stress (21 ov = 2.8 N/mm?
allowable stress K/S = 156.7 N/mm?
» actual opening is adequately re:nforced! res = +5544 %
with allowances, nozzle (act wall thickness) cl/c2 = 0.79/1.50 mm
calculated wall thickness of nozzi=s Ss = 4.0 mm
calculated outer nozzle length [6] 1ls mit = 32.17 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length [3] b mit = 179.3 mm
calculated reinforcement thickness [4] hv = 5.3 mm
load-bearing cross sectional area Ao = 2545 mm?
pressure load area Ap = 319864 mm?
input data - opening 4
opening - name/item: N31,N32 DN8O
type of opening: 1- nozzle, set-through without reinf. pad
material data
nozzle: 0090-St 35.8 (1.0305) DIN 17175 AD-W4/W12
design strength value, nozzle K = 235 N/mm?
yield strength Rp 0.2 [50°C, Smm;
design strength value, nozzle at room temp. K20 = 235 N/mm?
yield strength Rp 0.2 [20°C,5mm]
joint efficiency, nozzle v o= 1
geometry data
outer diameter da = 88.9 mm
actual wall thickness S5 = 5 mm
manufacturing tolerance clt = 3- DIN 17175
corrosion allowance c2 = 1.5 mm
actual length of nozzle 1ls = 50 mm
protruding length ls'= 0 mm
A
IMy 4.7 SsRev DL, Mgall BTES 4.15/13.02.2224/13.02.2004 copyrignt by zwTUV, Essen, Germany D1R-3 607 -



WOLF GmbH & Co. KG date 10.11.2004
cont. Cylindrical Shells with Opening job-no 37106
Shell page 4 of 5
continuation geometry data
distance nozzle outside diameter - discontinuity X = 30 mm
results - opening 4
opening-name/item: N31,N32 DN80
reqg wall thickness of nozzle acc to AD-BI [2] sserf = 1.67 mm
» act wall thickness is adequate! res = +199 %
with manufact. tolerance/corrosion allowance cl/c2 = 0.17/1.50 mm
area comparison acc to AD-BYS with act wall thicknesses:
actual stress i [2] ov = 6.2 N/mm?
allowable stress K/S = 156.7 N/mm?
» actual opening is adequately reinforced! res = +2442 %
with allowances, nozzle (act wall thickness) cl/c2 = 0.50/1.50 mm
calculated wall thickness of nozzle ss = 3.0 mm
calculated outer nozzle length [6] 1ls mit = 20.1 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length . [3] b mit = 30.0 mm
load-bearing cross sectional area Ao = 324 mm?
pressure load area Ap = 90652 mm?
input data - opening 5
opening - name/item: N3
type of opening: 3- nozzle, set-through with reinf. pad
material data
nozzle: 0090-St 35.8 (1.0305) DIN 17175 AD-W4/W12
design strength value, nozzle K = 235 N/mm?
vield strength Rp 0.2 [50°C,8.8mm]
design strength value, nozzle at room temp. K20 = 235 N/mm?
yield strength Rp 0.2 [20°C,8.8mm]
joint efficiency, nozzle v = 1
pad reinf: 0703-S 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, pad K = 235 N/mm?
yield strength Rp 0.2 [50°C,10mm]
design strength value, pad at room temp. K20 = 235 N/mm*
yield strength Rp 0.2 [20°C, 10mm]
geometry data
outer diameter da = 1174.3 mm
actual wall thickness ss = 8.8 mm
manufacturing tolerance clt = 3- DIN 17175
corrosion allowance c2 = 1.5 mm
actual length of nozzle 1s = 50 mm
protruding length 1ls'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm
width of pad reinforcement b = 50 mm
thickness of a pad reinforcement h = 5 mm

DIMy 4.15/Rev 72, Modul B1B% 4.15/73.02.2004/13.02.2004 copyright by RWTUV, Essen, Germany




WOLF GmbH & Co. KG date 10.11.2004
cont. Cylindrical Shells with Opening job-no 37106
Shell page 5 of 5
results - opening 5 '
opening-name/item: N3
req wall thickness of nozzle acc to AD-BI [2] sserf = 1.68 mm
» act wall thickness is adequate! res = +425 %
with manufact. tolerance/corrosion allowance cl/c2 = 0.17/1.50 mm
area comparison acc to AD-BY9 with act wall thicknesses:
actual stress [2] ov = 3.2 N/mm?
allowable stress K/8 = 156.7 N/mm?
» actual opening is adequately reinforced! res = +4740 %
with allowances, nozzle (act wall: thickness) cl/c2 = 0.88/1.50 mm
calculated wall thickness of nozzle ss = 6.4 mm
calculated outer nozzle length [6] 1s mit = 32.9 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length [3] b mit = 152.5 mm
calculated reinforcement thickness (4] hv = 1.6 mm
load-bearing cross sectional area Ac = 1733 mm?
pressure load area ‘ Ap = 254110 mm?

(BB A
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WOLF GmbH & Co. KG date : 15.11.2004

Behdlter- und Apparatebau job-no : 37106
57234 wWilnsdorf user : Strake
page : 1 of 1

Unstayed and Stayed Flat Ends and Plates
acc to AD 2000-Merkblatt B5:2004-05

drawing no: 11436-0
name/ item: flat bottom plate

input data
Type Declaration
shape of plate R = 1- circular
bound cond: 8- welded onto, both-side-welded (table 1, f)
Design Data/ Tvoe of Plate
design pressure p = .22 bar
design temperature T = 50 °cC
Material Data
plate: 0723-5 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value, plate ) K = 225 N/mm?
yield strength Rp 0.2 [50°C, 40mm]

design strength value at room temperature K20 = 225 N/mm?
yield strength Rp 0.2 [20°C,40mm]

modulus of elasticity [50°C] E = 210125 N/mm?
safety factor, plate S = 1.5

Geometry Data

actual wall thickness, plate se = 25 mm
manufacturing tolerance ct = 7- DIN EN 10029A
corrosion allowance c2 = 1.5 mm
outer diameter of shell (plate width) Da;fa = 2420 mm
actual wall thickness, shell sl = 10 mm

Openings in Plates
opening: 0- none

results
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act

required plate thickness sreq = 13.63 mm
res = +83 %
manufacturing tolerance cl = 0.5 mm
corrosion allowance c2 = 1.5 mm
manuf. toler., act. plate thickness, for Info only cl = 0.8 mm
design diameter (wxdth) D1;f = 2400.0 mm
design factor serf =< 3% C = 0.400
max allow operating pressure pmax = 0.90 bar
max allow test pressure pTmax = 1.28 bar

only killed steels may be utilised. When plate material is employed,
over an area of at least 3*sl1 in the weld zone there must be no
evidence of material discontinuities in the plate.

ZIMy 4.7%/Rev 52, McZil PLATTE 4.15/07.09.2004/07.06.272¢4 copyright by RWTUV, Essen, Germanv

««««««




WOLF GmbH & Co. KG date 10.11.2004

Behdlter- und Apparatebau Jjob-no 36704

57234 Wilnsdorf user Strake
page 1 of 3

Integral Type Flanges
under Internal Pressure and Additional Forces
acc to AD 2000-B7:2000-10 B8:2000-10 DINV 2505:1986-01

drawing no: 11346-0
name/ item: manway flange, operation condition

input data
Type Declaration .
flange type: 2- slip-on flange (inside

gasket)
bolt type: 3- bolts, S=1.8 / S'=1.26 / phi=1.0 (AD-RB7)
calculation of bolting torque = 1- vyes
Design Data
design pressure p = .22 bar
test pressure p'= .25 bar
design temperature T = 50 °cC
code no. of external loads: 1- without external loads
Geometry Data, Flange
outside diameter flange da = 700 mm
outside diameter hub dr = 600 mm
bolt-circle diameter dt = 660 mm
flange thickness hF = 20 mm
bolt hole diameter dL = 18 mm
number of bolts or bolt holes n = 24 Stck
act wall thickness of hub respectively tube sl = 10 mm
manufacturing tolerance of hub respect. tube ¢l = 7- DIN EN 10029A
corrosion allowance of hub respect. tube c2 = 3 mm
Material Data, Flange
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
strength value, design K = 245 N/mm?
yield strength Rp 0.2 [50°C,60mm]
safety factor, design ‘ S = 1.5
strength value, test/bolting-up K = 245 N/mm?
yield strength Rp 0.2 [20°C,60mm]
safety factor, test/bolting-up S = 1.05
modulus of elasticity, design [50°C] E = 210125 N/mm?
modulus of elasticity, bolting-up [20°C] E = 212000 N/mm?
Material Data, Hub
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
strength value, design K = 265 N/mm?
yield strength Rp 0.2 [50°C, 10mm]
strength value, test/bolting-up K = 265 N/mm?
yield strength Rp 0.2 [20°C, 10mm]
Gasket Data
gasket type: 4- asbestos - only for Information
calculation without reduction of setting load = 0- no
retighten the bolts after setting of gasket = 0- No
code no. of medium: 1- design: gases and vapours; test: liguids
outside diameter, gasket dDa = 640 mm
inside diameter, gasket dpi = 600 mm
thickness of gasket hD = 3 mm
Bolt Data
material: 0171-5.6 DIN 267 Teil 13:1993-08 AD-W7:1999-12
strength value, design K = 300 N/mm?
vield strength Rp 0.2 [50°C, 20mm]
strength value, test/bolting-up K'= 300 N/mm?
yield strength Rp 0.2 [20°C, 20mm])
root diameter of screw thread dk = 13.39 mm
effective diameter thread d2 = 14.7017 mm
outer diameter of bearing surface (bolting) das = 24 mm

IMy 4.15/Rev (2, Modul FESTFL 4.15/27.07.2004/27.07.20504

copyright by ®WTUV, Essen, Germany




WOLF GmbH & Co. KG date 10.11.2004
cont. Integral Type Flanges job-no 36704
manway flange, operation condition page 2 of 3
continuation Bolt Data )
thread angle, bolts a = 60 °
thread pitch, bolts P = 2 mm
min coefficient of friction, thread MG _min = 12
min coefficient of friction, bearing surface MA min = 12
max coefficient of friction, thread MG max = .12
max coefficient of friction, bearing surface LA max = .12
results
summary of results .
flange ‘ |bolting-up | design | testing  |FSO max
act. stresses and reserve } | | {
section A-A N/mm? | 133  75% | 6 999% | 7 999% | 496
act. flange deflection ° 437 | 0.065 | 0.071 | 5.34
bolts | { } | :
req root diameter dk mm | 7.82 193%| 4.59 999%| 1.40 999%| 13.39
geometry data
calc. wall thickness of hub respectively tube st = 6.50 mm
with manufacturing tolerance cl = 0.50 mm
corosion allowance c2 = 3.00 mm
moment arms
- of hub load arR = 33.25 mm
- of ring area load ar = 28.25 mm
- of gasket load aD = 20.00 mm
reduced bolt hole diameter drL'= 9.00 mm
mean gasket diameter dD = 620.00 mm
effective width of gasket bD = 20.00 mm
bolt pitch / 4L = 4.80
welding check acc to AD-B8, table 1 di * p 129
| bolt-up (0)] design (B)| testing (P)
gasket data F | i
medium | gases/vap. | gases/vap. | liguids
characteristic ki1 nm | - 26.00 | 20.00
characteristic kO*KD N/mm | 516.40 | - --
loads N |- | §
hub load - int.press. FI.. | - 5954 | 6766
ring area load FF.. | -- | 688 | 782
gasket load - design FD.. | - 1337 | 1169
setting load FDV | 1005833 | - --
red. setting load FDV' | 272835 | -- --
min req bolt load FS.. | 272835 | 7979 | 8716
flange (DIN 2505) AI | %
bending moment M  Nmm | 5456692 | 244143 | 270423
act section modulus W mm"3 | 40910 | 40910 | 40910
[ ] :
T f !
act stresses N/mm? | 133.38 | 5.97 | 6.61
design stress N/mm? | 233.33 | 163.33 | 233.33
eff. stress reserve % | 75 | 999 | 999
| | !
I I r
act flange deflection ° 1.4367 | 0.0649 | 0.0712
? % i
bolts | ] |
req root diameter dk mm | 7.82 | 4.59 | 1.40
auxiliary factor v/ | 1.27 | 1.51 1.27
design allowance c5 mm | 0.00 | 3.00 | 0.00
| | |
I T T
stress reserve % | 193 | 999 | 999
{ | |

CIMy 4.'5/Rev 02, Modul FESTFL 4.15/27.07.2004/27.07.2.7%4
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WOLF GmbH & Co. KG date 10.11.2004
cont. Integral Type Flanges job-no 36704

manway flange, operation condition page 3 of 3

max allow operating pressure pmax = 6.02 bar
max allow test pressure pTmax = 8.82 bar
remarks

for slip-on flange design AD-B8, table 1 has to be considered

minimal requirements for thickness of welds

flange deflection should be restricted from 0.5 up to 1.0°!

results for bolting up condition (for information)
basic bolt load FSO max
acc. to stress value of 100% of strength value
of bolts (testing/ bolting-up)

actual stress (flange)
actual flange deflection
actual seating stress of gaske

bolting torgques acc. to VDI-Richtlinie 2230
req bolting torque (with umax) MAmin
with FVM =FS0 = 272835 N / 24 bolts

act seating stress of gasket with MAmin

max bolting torque (bolting-up/with umin) MAmax
with FVM = FSOmaxT = 477280 N / 24 bolts

1013873 N

495.7

5.3
26

113

7.

198

39
.0

30
68
0

52
87

FSOmaxT = cause of usage factor of flange reduced force FSOmax.

act seating stress of gasket with MAmax

MA = FVM =~ (d2/2 * tan(phi + rho') + pA * rA)
phi = arctan(P / (d2 * n))

rho'= arctan(uG / cos(a / 2))
rA = (dL + daS) / 4

the seating stress of gasket was not checked with MAmax

12

.3

N/mm*

N/mm?

Nm

N/mm?

Nm

N/mm?

TIMy 4.15/Rev 02, Modul FESTIL 4.15/27.07.2004/27.07.2004
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WOLF GmbH & Co. KG date 12.11.2004
Behdlter- und Apparatebau job-no 37106
57234 Wilnsdorf user Strake
page 1 of 1 X
Unstayed and Stayed Flat Ends and Plates
acc to AD 2000-Merkblatt B5:2004-05
drawing no: 11436-0
name/ item: manway cover DN 600
input data
Type Declaration
shape of plate B _ = 1- circular
bound cond: 13- supplementary marginal moment (chapt 6.3)
calculation of deflection of plate without opening = 0- no
Design Data/ Type of Plate
design pressure p = .22 bar
design temperature T = 50 °C
Material Data
plate: 0723-8 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, plate K = 225 N/mm?
yield strength Rp 0.2 [50°C,30mm]
design strength value at room temperature K20 = 225 N/mm?
yvield strength Rp 0.2 [20°C,30mm]
modulus of elasticity [50°C} E = 210125 N/mm?

safety factor, plate S = 1.5
Geometry Data

actual wall thickness, plate se = 30 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 1.5 mm
bolt circle diameter (plate width) dt;f = 660 mm
mean gasket diameter (plate width) dD; f = 620 mm
residual plate thickness sR = 25 mm
gasket type: 4- asbestos - only for Information
width of gasket b = 20 mm
code no. of medium: 1- gases and vapours
Openings in Plates
opening: 0- none
results
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
required plate thickness sreq = 5.54 mm
res = +442 %
manufacturing tolerance cl = 0.4 mm
corrosion allowance c2 = 1.5 mm
manuf. toler., act. plate thickness, for Info only c¢l1 = 0.8 mm
design diameter {(width) D1;f = 620.0 mm
design factor (fig 5) Ct = 0.485
with diameter ratio dt/dp = 1.065
with gasket characteristic k1 = 26.000 mm
with value delta = 1.201
max allow operating pressure pmax = 13.48 bar
max allow test pressure pTmax = 19.25 bar
conditions for flat end design
req resid thickness sRmin = 3.88 mm
res = +545 %

DIMy 4.15/Rev 02, Modul PLATTE 4.15/07.09.2004/07.59.2004 copyright by RWTUV,

Essen, Germany TTI-T




WOLF GmbH & Co. KG date 1 12.11.2004

Behdlter- und Apparatebau Job-no : 37106
57234 Wilnsdorf user : Strake
page : 1 of 3

Cylindrical shell
subject to internal pressure and add. loads
WRC 107:1979-03, KTA 3211.2, AD S4:2000-10

drawing no: 11436-0
name/ item: Stutzen N1, DNS80O

input data
Tvpe Declaration R
superposition of int. pressure: 2- AD-S4/KTA 3211

Design Data

design pressure D = .22 bar
design temperature T = 50 °cC
Additional Loads
lever arm of loading point Please note INFO F1! a = 0 mm
radial force (in direction of vessel - pcsitive) P = 35500 N
shearing force - circumferential direction Ve = 6 N
shearing force - longitudinal direction vVl = 0 N
moment - circumferential direction Mc = 31100 Nm
moment - longitudinal direction Ml = 25500 Nm
torsional moment Mt = 0 Nm

Material Data
material: 0703-8 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value K = 235 N/mm?

yield strength Rp 0.2 [50°C, 15mm]

safety factor S = 1.5

shear stress theory= 1 / deformation energy theory= 2 = 2
Geometry Data Cylindrical Shell

outer diameter DA = 2420 mm
wall thickness T = 10 mm
manufacturing tolerance cl = 7- DIN EN 10029a
corrosion allowance c2 = 1 mm

Geometry Data Nozzle
code-no: 1- nozzle, round

outer diameter da = 813 mm
wall thickness t = 10 mm
manufacturing tolerance ¢l = 7- DIN EN 10029Aa
"corrosion allowance c2 = T mm

.._73‘—

DIMy 4.15/Rev 02, Modul WRCZYL 4.15/06.08.2004/30.0%.2004 copyright by RWTUV, Essen, Germany
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WOLF GmbH & Co. KG date 0 12.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Stutzen N1, DN80O page : 2 of 3
results FOR INFORMATION ONLY '
actual shell thickness T= sH= Te-cl-c¢2 = 8.50 mm
tollerance cylindrical shell ct/c2 = 0.50/1.00 mm
actual shell thickness t= sA= te-cl-c¢c2 = 8.50 mm
tollerance nozzle cl/c2 = 0.50/1.00 mm
geometrical values WRC: Gamma = 141.853 B = 0.295
KTA: t/T 1.000 dm/+/ (Dm*T) 5.619
| factors resulting WRC-diagrams
| A-B | C-D |
— | !
N¢ - P | 9.604 (4C) | 2.849 (3C) |
M¢ - P | 0.006 (2c-1) | 0.017 (1C)
N¢ - Mc | | 2.813 (3a) 1
M¢ - Mc | | 0.052 (1) |
N¢ - Ml | 5.590 (3B) | |
M¢ - M1 | 0.006 (1B-1) | |
Nx - P } 2.849 (3C) | 9.604 (4c) '
Mx - P | 0.017 (1c-1) | 0.006 (2C)
Nx - Mc | | 12.125 (4A) |
Mx - Mc | ( 0.019 (2A) |
Nx - Ml | 2.785 (4B) | |
Mx - M1 | 0.011 (2B-1) ] |
j | —
| factors resulting KTA-Diagrams
| A-B | C-D |
| ¢-up $-lo| x-up x-lo| ¢-up ¢-lo| x-up x-lo]|
Pl | 9.31 9.31] 1.21 T.21] -1.24  -1.24] -2.04 -2.04]
P1Q | 6.97 10.94] -1.18 2.95} 1.08 -3.09| -0.50 -2.21]
P L i
N/ M = bending- / membran stress component () = diagram
Mc / Ml = circumferential / longitudinal moment P = radial load
¢ / x = circumferential / logitudinal component up/lo = upper/lower
Pl / P10 = membr. / membr.+bend. stress acc. to internal Pressure

single stresses

o N/mm? | Au Al | Bu Bl | cCu Cl | Du D1 |
| } | ! ]
i I T ! 1
N¢ - P | -33.3] -33.3] -33.3] -33.3] -9.9| -9.9| -9.9| -9.9|
Mp - P | -17.1] 7.1 -17.1) 17.1] -50.0| 50.0] -50.0] 50.0]
N¢ - Mc | | | | | -24.0| -24.0| 24.0| 24.0]
M¢ - Mc | | [ | |-377.1] 377.1| 377.1]-377.1]
N¢ - M1 | -39.1] -39.1] 39.1| 39.1] | | | |
M¢ - M1 | -38.4| 38.4| 38.4] -38.4] ( | | |
total - ¢ |-127.9] -16.9] 27.1] -15.4[-460.9| 393.2| 341.2]-313.0]
| | | | |
I { ] | i
Nx - P | -9.9] -9.9] -9.9] -9.9| -33.3| -33.3| -33.3] -33.3]
Mx - P | -50.0] 50.0] -50.0| 50.0] -17.1| 17.1| -17.1] 17.1|
Nx - Mc | | | | [-103.4]-103.4] 103.4| 103.4|
Mx - Mc | | | | |-140.6]| 140.6| 140.6|-140.6]
Nx - Ml | -19.5] -19.5] 19.5| 19.5] | | } 1
Mx - M1 | -65.8] 65.8] 65.8] -65.8] | ( | |
total - x |-145.1] 86.4] 25.4| -6.2]-294.4| 21.0| 193.6] -53.3]
| I | | | | | | ]
- -
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WOLF GmbH & Co. KG date 12.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Stutzen N1, DN80O page 3 of 3
continuation single stresses
o N/mm? | Au Al | Bu Bl | Cu Cl | Du D1 |
I | | | |
I f ! I i
T - Mt | 0.0] 0.0] 0.0] 0.0] 0.0 0.0] 0.0] 0.0
t - Fc | 0.0/ 0.0] o0.0] 0.0 1 ; g |
T - Fl | | | ] | 0.0] 0.0] 0.0] 0.0}
total - ¢ | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0]
) ! | L 1 ! I ¢ !
Au= Location A upper, Al= Location A lower, Bu= Loc B upper, etc.
N = membran stress, M= bending stress, t=Tau= shear stress
P = radial force, Mc/Ml= moment of load, Vec/Vl= shear force
Mt= torsional moment, ¢= circumf. direction x= longit. direction
combines stress according to AD-Merkblatt S4
GEH: distortion energy theory
m stress | A | B | C | D
N/mm?— i ; ; {
WRC-¢ omg | ~72.4 | 5.8 [ -33.9 | 14 .1 |
WRC-x omx | ~-29.3 | 9.6 | -136.7 | 70.2
WRC-¢ omt | 0.0 | 0.0 | 0.0 i 0.0
KTA-¢ onP¢ | 29.1 | 29.1 | -3.9 | -3.9 |
KTA-x omPx | 3.8 | 3.8 | -6.4 | -6.4 |
total-¢ onT¢ | -43.3 | 34.9 | -37.7 | 10.2 |
total-x onTx | -25.6 | 13.4 | -143.1 | 63.8
| l | l |
comb.str. omC | 37.7 523% | 30.5 671% | 128.4 83% | 59.3 296% |
allowable 1.5*f]| 235.0 | 235.0 | 235.0 | 235.0
| | { | }
1 I T | 1
m+b stress | BAu Al | Bu Bl | CcCu Cl | Du D1 |
N/mm ] | | | !
WRC-¢ omb¢ |-127.9] -16.9] 27.1] -15.4[-460.9] 393.2] 341.2]-313.0]|
WRC-x ombx |-145.1| 86.4| 25.4]| -6.2]-294.4] 21.0] 193.6]| -53.3]
WRC-T ombrt | 0.0 0.0] 0.0] 0.0] 0.0 0.0] 0.0] 0.0]
KTA-¢ ombP¢| 21.7| 34.2| 21.7]| 34.2] 3.4 -9.6] 3.4 -9.6|
KTA-x ombPx| -3.7| 9.2 -3.7| 9.2] -1.6] -6.9] -1.6] -6.9]
total-¢ ombT¢|-106.1] 17.3] 48.8] 18.8[-457.6| 383.6] 344.6|-322.6]
total-x ombTx|-148.8| 95.6] 21.7]| 3.0/-296.0] 14.1] 192.0} -60.1/{
| | | I |
comb.str. ombC | 132.7] 88.3] 42.3| 17.5] 401.9] 376.7] 299.1| 297.1]
| 254% | 432% | 999% | 999% | 17% | 25% | 57% | 58% |
allowed 3*f ] 470.0 | 470.0 | 470.0 | 470.0
! I | I f

C= combined stress
T= total stress

m= membrane stress b= bending stress
¢= circumf. direction xX= tangential direction

reference: - Welding Research Council Bulletin No.107, edition 3.79

- KTA 3211.2
- stress rating according to AD-Merkblatt S4
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WOLF GmbH & Co. KG date : 12.11.2004

Behdlter- und Apparatebau job-no : 37106
57234 Wilnsdorf user : Strake
. page : 1 of 3

Cylindrical shell
subject to internal pressure and add. loads
WRC 107:1979-03, KTA ZZ71.2, AD $4:2000-10

drawing no: 11436-0
name/ item: Nozzle N3,DN100

input data
Type Declaration .
superposition of int. pressure: 2- AT-3<4/KTA 3211

Design Data

design pressure p = .22 bar
design temperature T = 50 °cC
Additional Loads
lever arm of loading point Please nzz2 INFO F1! a = 0 mm
radial force (in direction of vesszl - positive) P = -4500 N
shearing force - circumferential dirszz:on vc = 0 N
shearing force - longitudinal directz:z= vl = 0N
moment - circumferential direction Mc = 3600 Nm
moment - longitudinal direction Ml = 3200 Nm
torsional moment Mt = 0 Nm
Material Data
material: 0703-5 235 JR G2 (1.0038) I3 =N 10025:1994-03 AD-W1:1998-02
design strength value K = 235 N/mm?
yield strength Rp 0.2 [50°C, 15mm]
safety factor S = 1.5
shear stress theory= 1 / deformation snsrgy theory= 2 = 2
Geometry Data Cylindrical Shell
outer diameter DA = 2420 mm
wall thickness T = 15 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = T mm

Geometry Data Nozzle
code-no: 1- nozzle, round

outer diameter da = 114.3 mm
wall thickness t = 8.8 mm
manufacturing tolerance c1 = 7- DIN EN 10029A
corrosion allowance c2 = 1 mm
actual shell thickness = sH= Te-cl-c2 = 13.40 mm
tollerance cylindrical shell cl/c2 = 0.60/1.00 mm
actual shell thickness = sA= te-cl-c2 = 7.30 mm
tollerance nozzle cl/¢c2 = 0.50/1.00 mm
geometrical values WRC: Gamma = £2.799 B = 0.042
KTA: t/T = 7.344 dm/{ (Dm*T) =  0.596

- 16-
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WOLF GmbH & Co. KG date 12.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Nozzle N3,DN100 page 2 of 3
| factors resulting WRC-diagrams |
1 A-B | C-D |
{ | |
; T |
N¢ - P | 16.283 (4C) | 17.219 (3C)
M¢p - P | 0.135 (2C-1) | 0.176 (1C)
N¢ - Mc | | 1.705 (3a) |
M$ - Mc | | 0.099 (1a) |
N¢ - M1 | 5.752 (3B) | |
M¢p - M1 | 0.057 (1B-1) |
Nx - P | 17.219 (3C) [ 16.283 (4C)
Mx - P | 0.176 (1C-1) | 0.135 (2C)
Nx - Mc | | 1.994 (43) (
Mx - Mc | ! 0.060 (22) |
Nx - Ml | 1.566 (4B) | |
Mx - M1 | 0.092 (2B-1) | |
| I |
| 1
| factors resulting KTA-Diagrams
| A-B | C-D |
| ¢-up $-lo| x-up x-lo| ¢-up ¢$-lo| x-up -lo]
Pl | 3.00 3.00| 0.23 0.23] -0.26 -0.26] 0.52 .52
P1Q | 2.86 3.13] 0.53 -0.15] 0.12 -0.43] 0.63 .72
! ] |
N / M = bending- / membran stress component () = diagram
Mc / M1l = circumferential / longitudinal moment P = radial load
¢ / x = circumferential / logitudinal component up/loc = upper/lower
Pl / P1Q = membr. / membr.+bend. stress acc. to internal Pressure
single stresses
o N/mm?> | Au Al | Bu Bl | cCu Cl | Du D1 |
; i i ; |
N¢ - P | 4.5] 4.5| 4.5] 4.5] 4.8] 4.8] 4.8 4.8
M¢p - P | 20.3] -20.3} 20.3] -20.3] 26.4| -26.4| 26.4]| -26.4]
N¢ - Mc | | | | | -7.6] -7.6] 7.6 7.6]
M¢ - Mc | | | | |-239.3| 239.3| 239.3(|-239.3]
N¢ - Ml | -22.8] -22.8] 22.8] 22.8| | { | l
M¢p - M1 |-122.5] 122.5] 122.5]-122.5] | t | |
total - ¢ [-120.5] 83.9| 170.1|-115.4|-215.6]| 210.0| 278.1]|-253.3]
i % % % {
Nx - P [ 4.8 4.8]| 4.8] 4.8] 4.5]| 4.5 4.5 4.5]
Mx - P | 26.4] -26.4] 26.4] -26.4| 20.3| -20.3] 20.3] -20.3]
Nx - Mc | | | | | -8.9] -8.9]| 8.9] 8.9
Mx - Mc { | | 1 |-143.7| 143.7] 143.7|-143.7|
Nx - Ml | -6.21 -6.2| 6.2] 6.2] | | | |
Mx - M1 |-196.7] 196.7| 196.7|-196.7| | | | |
total - x |-171.7} 168.9] 234.2|-212.2|-127.8| 119.1] 177.5|-150.6]|
| | I ] |
7 ] 0 T !
T - Mt | 0.0] 0.0} 0.0] 0.0 0.0] 0.0] 0.0] 0.0]
T - Fc l 0.0] 0.0] 0.0] 0.0} f | |
t - F1 | | | | i 0.0 0.0] 0.0] 0.0]
total - t© | 0.0] 0.0] 0.0] 0.0 0.0 0.0] 0.0] 0.0
L | | | | I | i ]
Au= Location A upper, Al= Location A lower, Bu= Loc B upper, etc.
N = membran stress, M= bending stress, t=Tau= shear stress
P = radial force, Mc/Ml= moment of load, Vc/V1= shear force
Mt= torsional moment, ¢= circumf. direction x= longit. direction
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WOLF GmbH & Co. KG date 12.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Nozzle N3,DN100 page 3 of 3
combines stress according to AD-Merkblatt S4
GEH: distortion energy theory
m stress | A | B | C | D |
N/mm?— I I I —
WRC-¢ ong | -18.3 | 27.4 | ~2.8 | 12.4 [
WRC-x omx | -1.4 | 11.0 | -4.4 | 13.4
WRC-T omt | 0.0 I 0.0 | 0.0 | 0.0 |
KTA-¢ onP¢ | 5.9 [ 5.9 | -0.5 | -0.5 |
KTA-x omPx | 0.5 | . 0.5 | 1.0 | 1.0 |
total-¢ onT¢ | -12.4 | " 33.3 | -3.3 | 11.9 |
total-x omTx | -1.0 I 11.5 | -3.3 | 14.5
I I | I
comb.str. omC | 11.9 999% | 29.3 702% | 3.3 999% | 13.4 9993 I
allowable 1.5*f| 235.0 | 235.0 | 235.0 | 235.0
; I i I —
m+b stress | Au al | Bu Bl | cu cl | bDu Dl |
N/mm?—} H ; ; —
WRC-¢ omb¢ |-120.5] 83.9] 170.1|—115.4I—215.6| 210.0| 278.1|-253.3|
WRC-x ombx [-171.7| 168.9] 234.2]—212.2]—127.8] 119.1] 177.5]-150.6|
WRC-T ombr | 0.0] 0.0] 0.0] 0.0 0.0 0.0] 0.0] 0.0]
KTA-¢ ombP¢ | 5.7] 6.2] 5.7] 6.2] 0.2] -0.9] 0.2 -0.9]|
KTA-x ombPx | 1.0/ -0.3| 1.0 -0.3] 1.2] 1.4 1.2] 1.4]
total-¢ ombT¢|-114.8| 90.1| 175.8]—109.2[—215.4] 209.2]| 278.3|-254.1]
total-x ombTx|-170.7| 168.6]| 235.2]-212.4|-126 5| 120.5] 178.7]-149.2|
I | | I |
comb.str. ombC | 150.7| 146.1] 211.9) 184.0] 187.5| 181.8| 244.3| 221.2]
| 212% | 222% | 122% | 155% | 151% | 158% | 923 | 112% |
allowed 3¥f | 470.0 | 470.0 | 470.0 | 470.0 I
L | ! ! !

m= mempbrane stress
¢= circumf. direction x= tangential direction

b= bending stress

C= combined stress

T= total stress

reference: - Welding Research Council Bulletin No.107, edition 3.79
- KTA 3211.2
- Stress rating according to AD-Merkblatt S4
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WOLF GmbH & Co. KG date : 12.11.2004

Behdlter- und Apparatebau job-no : 37106
57234 Wilnsdorf user : Strake
page : 1 of 3

Cylindrical shell
subject to internal pressure and add. loads
WRC 107:1979-03, KTA 3211.2, AD 84:2000-10

drawing no: 11332-0
name/ item: Stutzen N4,N5 DN150

input data
Type Declaration y
superposition of int. pressure: 2- AD-S4/KTA 3211

Design Data

design pressure p = .22
design temperature T = 50
Additional ILoads

lever arm of loading point Please note INFO F1t a = 0
radial force (in direction of vessel - positive) P = -6750
shearing force - circumferential direction Ve = 0
shearing force - longitudinal direction vVl = 0
moment - circumferential direction Mc = 4800
moment - longitudinal direction Ml = 5400
torsional moment . Mt = 0

Material Data

bar
°C

mm
N
N
N
Nm
Nm
Nm

material: 0703-S 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value K = 235 N/mm?

yield strength Rp 0.2 [50°C, 15mm]

safety factor S = 1.5

shear stress theory= 1 / deformation energy theory= 2 = 1
Geometry Data Cylindrical Shell

outer diameter DA = 2420 mm
wall thickness ' : T = 15 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 1 mm
Geometry Data Nozzle

code-no: 1- nozzle, round

outer diameter da = 168.3 mm
wall thickness t = 8.8 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance ‘ c2 = 1 mm
actual shell thickness T= sH= Te-cl-c2 = 13.40 mm
tollerance cylindrical shell cl/c2 = 0.60/1.00 mm
actual shell thickness t= sA= te-cl-c2 = 7.30 mm
tollerance nozzle cl/c2 = 0.50/1.00 mm
geometrical values WRC: Gamma = 89.799 B = 0.061

KTA: t/T = 0.544 dm/{(Dm*T) =  0.897

=77~
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WOLF GmbH & Co. KG date : 12.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no : 37106
Stutzen N4,N5 DN150 page : 2 of 3

factors resulting WRC-diagrams

| |
| A-B | C-D |
| | —
N¢ - P | 15.566 (4C) | 14.872 (3C)
M¢ - P | 0.099 (2C-1) | 0.137 (1C) |
N¢ - Mc l | 2.479 (3A) |
M¢ - Mc | | 0.097 (13) |
N¢ - M1l | 7.774 (3B) | |
M$ - ML | 0.049 (1B-1) ] |
Nx - P | 14.872 (3C) | 15.566 (4C)
Mx - P | 0.137 (1C-1) | 0.099 (2¢)
Nx - Mc | | 3.226 (4R) |
Mx - Mc | | 0.057 (23) |
Nx - M1 | 2.280 (4B) | |
Mx - M1 | 0.076 (2B-1) ( |
i [ 4
| factors resulting KTA-Diagrams !
| A-B ‘ | C-D |
| ¢-up $-lo| x-up x-1lo| ¢-up ¢-lo| x-up x-1o]
Pl | 3.26 3.26] 0.18 0.18} -0.28 -0.28] 0.41 0.41]
P1Q | 3.04 3.47] 0.49 -0.19| 0.15 -0.52] 0.65 0.46|
I | j
N/ M = bending- / membran stress component () = diagram
Mc / M1 = circumferential / longitudinal moment P = radial load
¢ / x = circumferential / logitudinal component up/lo = upper/lower
Pl / P1Q = membr. / membr.+bend. stress acc. to internal Pressure

single stresses

o N/mm? | Au Al | Bu Bl | cCu Cl | Du DL |

| t | | |

1 T I 1 ?

N¢ - P | 6.5] 6.5] 6.5] 6.5 6.2] 6.2 6.2] 6.2

M¢ -~ P | 22.3] -22.3] 22.3| -22.3{ 31.0| -31.0| 31.0] -31.0]

N¢ -~ Mc | | | | | -10.0] -10.0| 10.0| 10.0|

M¢ - Mc | ( | | [-210.5] 210.5| 210.5[-210.5]

N¢ - M1 | -35.4] -35.4| 35.4] 35.4] | ] | |
M¢ - M1 [-120.1] 120.1] 120.1[-120.7] | | |

total - ¢ |-126.7| 69.0| 184.2|-100.5|-183.3| 175.7| 257.7|-225.2]

I | | f |

I | 1 T !

Nx - P i 6.2] 6.2 6.2] 6.2] 6.5] 6.5] 6.5] 6.5]

Mx - P | 31.0] -31.0| 31.0| -31.0{ 22.3| -22.3| 22.3] -22.3]

Nx - Mc | | | | | -13.0] -13.0] 13.0] 13.0]|

Mx - Mc I | ] | |-123.5] 123.5] 123.5[-123.5]
Nx - Ml | -10.4| -10.4] 10.4] 10.4] | | |
Mx - M1 |-187.3] 187.3| 187.3|-187.3] | [ |

total - x |-160.4] 152.1] 234.9[-201.7|-107.7| 94.7| 165.3|-126.1|

| i % ? —

T - Mt | 0.0] 0.0] 0.0} 0.0 0.0] 0.0] 0.0] 0.0]

t - Fc | 0.0 0.0] 0.0] 0.0} | | | |

r - Fl1 | ] | | | 0.0 0.0 o0.0{ 0.0]

total - ¢ | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0]

! ! | ! r | | i J

Au= Location A upper, Al= Location A lower, Bu= Loc B upper, etc.

N = membran stress, M= bending stress, t=Tau= shear stress
P = radial force, Mc/Ml= moment of load, Vc/Vl= shear force
Mt= torsional moment, ¢= circumf. direction x= longit. direction

=20-
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WOLF GmbH & Co. KG

date :12.11.2004

Cont. cylindr. shell (WRC, KTA, AD S4) job-no : 37106
Stutzen N4,N5 DN150 page : 3 0f 3
combines stress according to AD-Merkblatt S84 '
SSH: shear stress theory
m stress | A | B | C | D |
N/mm?—| | | | |
WRC-¢ om¢ | -28.8 | 41.9 | -3.8 | 16.2 |
WRC-x omx | -4.1 | 16.6 | -6.5 | 19.6
WRC-T omt | 0.0 | 0.0 g 0.0 | 0.0 |
KTA-¢ omP¢ | 6.4 ! 6.4 | -0.6 | -0.6 |
KTA-x omPx | 0.4 [ 0.4 i 0.8 i 0.8 |
total-¢ onT¢ | ~22.4 | 48.3 | -4.4 | 15.7 |
total-x omTx | -3.8 [ 17.0 | -5.7 | 20.4 |
l | ! |
comb.str. omC | 22.4 949% | 48.3 386% | 5.7 999% | 20.4 999% :
allowable 1.5*f| 235.0 | 235.0 | 235.0 I 235.0 |
i { } % =
m+b stress | Au Al | Bu Bl | cCu Cl | bu D1 |
N/mm*— H 3 { E
WRC-¢ onb¢ |-126.7| 69.0] 184.2|-100.5/-183.3] 175.7| 257.7|-225.2]
WRC-x ombx |-160.4]| 152.1] 234.9]-201.7]-107.7] 94.7| 165.3]|-126.1]
WRC-T ombt | 0.0] 0.0] 0.0 0.0] 0.0] 0.0] 0.0 0.0]
KTA-¢ ombP ¢ | 6.0 6.9] 6.0 6.9] 0.3] -1.0] 0.3] -1.0]|
KTA-x ombPX | 1.0f -0.4] 1.0 -0.4] 1.3] 0.9 1.3] 0.9]
total-¢ ombT¢|-120.7] 75.9| 190.2] -93.6]-183.0| 174.7]| 258.0(-226.3]
total-x ombTx|-159.5| 151.8] 235.8]-202.11-106.4| 95.6] 166.5|-125.2]
| I | I |
comb.str. ombC | 159.5| 151.8] 235.8| 202.1] 183.0| 174.7| 258.0] 226.3]
| 195% | 210% | 99% | 133% | 157% | 169% | 82% | 108% [
allowed 3*f | 470.0 | 470.0 | 470.0 | 470.0 |
| i ! | !
m= membrane stress b= bending stress C= combined stress
¢= circumf. direction x= tangential direction T= total stress
reference: - Welding Research Council Bulletin No.107, editicn 3.79
- KTA 3211.2
- stress rating according to AD-Merkblatt sS4
- -
DIMy 4.15/Rev 02, Modul WRCZYL 4.%5/06.08.2004/30.09.2004 copyright by RWTUV, Zssen, Germany 018-13:54:




WOLF GmbH & Co. KG date t 12.11.2004

Behdlter- und Apparatebau Jjob-no : 37106
57234 Wilnsdorf user : Strake
page : 1 of 3

Integral Type Flanges
under Internal Pressure and Additional Forces
acc to AD 2000-B7:2000-10 B8:2000~-10 DINV 2505:1986-01

drawing no: 11436-0
name/ item: Flange N3 (DN100) with additional Nozzle loads

input data
Type Declaration v

flange type: 1- welding neck flange (inside gasket)
bolt type: 3- bolts, S=1.8 / S'=1.26 / phi=1.0 (AD-B7)

calculation of bolting torque = 0- no
Design Data

design pressure p = .22 bar
test pressure p'= 0 bar
design temperature ‘ T = 50 °C
code no. of external loads: 5- input of additional loads

external force of hub (design) Fzb = 6750 N
external force of hub (testing) Fzp = 0 N
external force of hub (bolting-up) Fz0 = 0 N
bending moment of hub (design) Mzb = 7224956 Nmm
bending moment of hub (testing) Mzp = 0 Nmm
bendign moment Rohr (bolting-up) Mz0Q = 0 Nmm
Geometry Data, Flange

outside diameter flange ' da = 285 mm
ocutside diameter hub dr = 168.3 mm
bolt-circle diameter dt = 240 mm
outer dia of tapered neck at trans to flange d3 = 184 mm
flange thickness hF = 19 mm
total length of flange ha = 40 mm
bolt hole diameter dL = 22 mm
number of bolts or bolt holes n = 8 Stck
act wall thickness of hub respectively tube sl = 8.8 mm
manufacturing tolerance of hub respect. tube ¢t = 7- DIN EN 10029a
corrosion allowance of hub respect. tube cz = 1.5 mm

Material Data, Flange
material: 0788-S 235 JR G2 (1.0038) DIN EN 10250:1999-12 AD-W13:2003-01

strength value, design K = 215 N/mm?
yield strength Rp 0.2 [50°C,100mm]

safety factor, design S = 1.5
strength value, test/bolting-up K = 215 N/mm?
yield strength Rp 0.2 [20°C,100mm]

safety factor, test/bolting-up S = 1.05
modulus of elasticity, design [50°C] E = 210125 N/mm?

modulus of elasticity, bolting-up [20°C] E = 212000 N/mm?
Gasket Data
gasket type: 4- asbestos - only for Information

calculation without reduction of setting load = 1- vyes
retighten the bolts after setting of gasket = 1~ Yes
code no. of medium: 1- design: gases and vapours; test: liquids
outside diameter, gasket dba = 207 mm
inside diameter, gasket dD1 = 169 mm
thickness of gasket hD = 3 mm
Bolt Data
material: 0171-5.6 DIN 267 Teil 13:1993-08 AD-W7:1999-12
strength value, design K = 300 N/mm?
yield strength Rp 0.2 [50°C, 18mm]
strength value, test/bolting-up K'= 300 N/mm?2
yield strength Rp 0.2 {20°C, 18mm]
root diameter of screw thread dk = 16.76 mm

-2~
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WOLF GmbH & Co. KG date 12.11.2004
cont. Integral Type Flanges job-no 37106
Flange N3 (DN100) with additional Nozzle page : 2 of 3
results '
summary of results
flange |bolting-up | design | testing | FSO max
act. stresses and reserve | | i |
section A-A N/mm® | 141 46% | 134 7% | 0 999% | 251
section B-B N/mm ? l 134 53% [ 128 12% | 0 999% | 239
section C-C N/mm? | 110 86% | 74  93% | 0 999% | 196
act. flange deflection ° | 0.313 | 0.300 | 0.000 | 0.56
bolts | | ! {
req root diameter dk mm | 14.13 41%| 14.03 56%| 0.00 999%]| 16.76
geometry data
calc. wall thickness of hub respectively tube s1 = 6.80 mm
with manufacturing tolerance cl = 0.50 mm
corosion allowance c2 = 1.50 mm
moment arms
- of hub load aR = 39.25 mn
- of ring area load aF = 34.33 mm
- of gasket load ab = 26.00 mm
- of bolt load (for section C-C) al = 28.00 mm
reduced bolt hole diameter dL'= 18.60 mm
mean gasket diameter dD = 188.00 mm
effective width of gasket bD = 19.00 mm
bolt pitch / dL - 4.28
| bolt-up (0)| design (B)| testing (P)
gasket data } { |
medium | gases/vap. | gases/vap. | 1liquids
characteristic k1 mm | - 24.70 | 19.00
characteristic kO*KD N/mm | 503.32 | - -
loads N | |
hub load - ext.loads FR.. | 0 | 185696 0
hub load - int.press. FI.. | - 414 0
ring area load FF.. | -~ 197 | 0
gasket load - design FD.. | - 385 0
setting load FDV | 297272 | -- --
min req bolt load FS.. | 297272 | 186692
loads - bolt calculation N | { 1
force from ext. loads  FSZ | 0 | 127166 | 0
min req bolt load FS.. | 297272 | 128162 | 0
flange (DIN 2505) | { }
bending moments Nmm | | ;
section A-A,B-B ; 7729071 | 7321592 | 0
section C-C | 7729071 | 5227379 | 0
section modulus mn”3 | | |
section A-A | 54945 l 54558 | 54945
section B-B | 57599 | 57230 | 57599
section C-C | 70260 | 70260 | 70260
act stresses N/mm? | |
section A-A | 140.67 | 134.20 | 0.00
section B-B | 134.19 | 127.93 | 0.00
section C-C | 110.01 | 74.40 ! 0.00
design stress N/mm? | 204.76 | 143.33 | 204.76
eff. stress reserve | | ;
section A-A % | 46 | 7 999
section B-B % | 53 | 12 | 999
section C-C % | 86 | 93 | 999
| | |
| 1 ;
act flange deflection ° 0.3134 | 0.2996 | 0.0000
| 1 I

DIMy 4.75/Rev 02, Modul

FESTFL 4.15/27.07.2004/27.07.2004

copyright cy Rwt{v,
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WOLF GmbH & Co. KG date : 12.11.2004
cont. Integral Type Flanges Jjob-no : 37106
Flange N3 (DN100) with additional Nozzle page : 3 of 3
| bolt-up (0)| design (B)| testing (P) )
| | |
’ I I
bolts 1 | |
req root diameter dk mm | 14.13 | 14.03 | 0.00
auxiliary factor Z § 1.27 | 1.51 | 1.27
design allowance c5 mm | 0.00 | 3.00 | 0.00
1 [ |
| ( |
stress reserve % | 41 | 56 | 999
L | 1

maximum pressures could not determined for single additional loads

remarks

Conversion of bending moments into

hub/bold forces were carried

out according to DIN 2505, section 4, draft April 1990

(for information)

results for bolting up condition
basic bolt load ‘

FS0 max 529480 N

1]

acc. to stress value of 100% oI strength value

of bolts

(testing/ bolting-up)

actual stress
actual stress
actual stress

section A-A
section B-B
section C-C
actual flange defiection
actual seating stress of gaske

= 250.6 N/mm?

= 239.0 N/mm?
= 195.9 N/mm?
= 0.558 °

= 47.2 N/mm?

~4 -

IIMy 4.7 5/Pew
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WOLF GmbH & Co. KG date : 12.11.2004

Behdlter- und Apparatebau Jjob-no : 36704
57234 Wilnsdorf user : Strake
page : 1 of 3

Integral Type Flanges
under Internal Pressure and Additional Forces
acc to AD 2000-B7:2000-10 B8:2000-10 DINV 2505:1986-01

drawing no: 11436-0
name/ item: Flange N4/N5 with additional Nozzle loads

input data
Type Declaration .

flange type: 1- welding neck flange (inside gasket)
bolt type: 3- bolts, 8=1.8 / S'=1.26 / phi=1.0 (AD-B7)

calculation of bolting torque = 0- no
Design Data
design pressure p = .22
test pressure p'= 0
design temperature T = 50
code no. of external loads: 5- ‘Input of additional loads
external force of hub (design) Fzb = 6750
external force of hub (testing) Fzp = 0
external force of hub (bolting-up) Fz0 = 0
bending moment of hub (design) Mzb = 7224956
bending moment of hub (testing) Mzp = 0
bendign moment Rohr (bolting-up) Mz0 = 0
Geometry Data, Flange
outside diameter flange da = 285
outside diameter hub dr = 168.3
bolt-circle diameter dt = 240
outer dia of tapered neck at trans to flange d3 = 184
flange thickness hF = 19
total. length of flange ha = 40
bolt hole diameter dL = 22
number of bolts or bolt holes n = 8
act wall thickness of hub respectively tube s1 = 8.8
manufacturing tolerance of hub respect. tube cl = 7- DIN EN
corrosion allowance of hub respect. tube c2 = 1.5

Material Data, Flange

bar

Nmm
Nmm
Nmm

mm
mm

mm

mm

mm

mm

mm
Stck
mm
10029A
mm

material: 0788-S 235 JR G2 (1.0038) DIN EN 10250:1999-12 AD-W13:2003-01

strength value, design K = 215
yield strength Rp 0.2 [50°C,100mm]

safety factor, design S = 1.5
strength value, test/bolting-up K = 215
yield strength Rp 0.2 [20°C,100mm]

safety factor, test/bolting-up S = 1.05

modulus of elasticity, design [{s0°c : E = 210125

modulus of elasticity, bolting-up [20°C] E = 212000

Gasket Data
gasket type: 4- asbestos - only for Information

calculation without reduction of setting load = 1- yes
retighten the bolts after setting of gasket = 1- Yes
code no. of medium: 1- design: gases and vapours; test: liquids
outside diameter, gasket dba = 207
inside diameter, gasket dbi = 169
thickness of gasket hD = 3
Bolt Data
material: 0171-5.6 DIN 267 Teil 13:1993-08 AD-W7:1999-12
strength value, design K = 300
yield strength Rp 0.2 [50°C,18mm]
strength value, test/bolting-up K'= 300
yield strength Rp 0.2 [20°C,18mm]
root diameter of screw thread dk = 16.76

N/mm

N/mumn?

N/mm?
N/mm?

mm
mm
mm
N/mm?

N/mm?

mm

DiMy 4.15/Rev 02, Modul FESTFL 4.15/27.07.2004/27.07.2004 copyright by RWT{V, Essen, Germany



WOLF GmbH & Co. KG date 12.11.2004
cont. Integral Type Flanges job-no 36704
Flange N4/N5 with additional Nozzle load page 2 of 3
results )
summary of results
flange {bolting-up | design | testing [FSO max
act. stresses and reserve } } | !
section A-A N/mm?> | 141 46% | 134 7% | 0 999% | 251
section B-B N/mm? | 134  53% | 128  12% | 0 999% | 239
section C-C N/mm* | 110 86% | 74 93% | 0 999% | 196
act. flange deflection  ° | 0.313 | 0.300 | 0.000 | 0.56
bolts { { | {
reqg root diameter dk mm | 14.13 41%] 14.03 56%| 0.00 999%| 16.76
geometry data
calc. wall thickness of hub respectively tube st = 6.80 mm
with manufacturing tolerance cl = 0.50 mm
corosion allowance c2 = 1.50 mm
moment arms
- of hub load aR = 39.25 mm
- of ring area load aF = 34.33 mm
- of gasket load ab = 26.00 mm
- of bolt load (for section C-C) al = 28.00 mm
reduced bolt hole diameter dL'= 18.60 mm
mean gasket diameter dD = 188.00 mm
effective width of gasket bD = 19.00 mm
bolt pitch / 4L = 4.28
| bolt-up (0)| design (B)| testing (P)
gasket data | { |
medium | gases/vap. | gases/vap. | 1liquids
characteristic k1 mm | -- 24.70 | 19.00
characteristic kO*KD N/mm | 503.32 | | -
loads N | }
hub load - ext.loads FR.. | ¢ | 185696 | 0
hub load - int.press. FI.. | —= 414 | 0
ring area load FF.. | - 197 | 0
gasket load - design FD.. | - 385 | 0
setting load FDV | 297272 | - -
min req bolt load FS.. | 297272 | 186692 |
loads - bolt calculation N | } |
force from ext. loads  FSZ | c | 127166 | 0
min reg bolt load FS.. | 297272 | 128162 | 0
flange (DIN 2505) } } }
bending moments Nmm | |
section A-A,B-B | 7729071 | 7321592 | 0
section C-C | 7729071 | 5227379 | 0
section modulus mn”3 | | |
section A-A | 54945 | 54558 | 54945
section B-B ] 57599 | 57230 | 57599
section C-C { 7026C | 70260 | 70260
act stresses N/mm? | | }
section A-A | 140.67 | 134.20 | 0.00
section B-B [ 134.15 | 127.93 | 0.00
section C-C f 110.01 | 74.40 | 0.00
design stress N/mm? | 204.7¢ | 143.33 | 204.76
eff. stress reserve | | |
section A-2A % | 46 | 7 | 999
section B-B % | 53 | 12 999
section C-C % | 86 | 93 | 999
} i '[
act flange deflection ° 0.3134 | 0.2996 | 0.000¢C
| | i
-2¢-
DIMy 4.'5/Rev 02, Modul FESTFL 4.15/27.07.2004/27.07.2.04 ccpyright by RWITV, Essen, Germany v
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WOLF GmbH & Co. KG date : 12.11.2004

cont. Integral Type Flanges job-no : 36704
Flange N4/N5 with additional Nozzle load page : 3 of 3
| bolt-up (0)| design (B)| testing (P) '
; { }
bolts | | |
reg root diameter dk mm | 14.13 | 14.03 | 0.00
auxiliary factor A | 1.27 | 1.51 | 1.27
design allowance c5 mm | 0.00 | 3.00 | 0.00
| | |
( I i
stress reserve % | 41 | 56 | 999
1 | |

maximum pressures could not determined for single additional loads

remarks
Conversion of bending moments into hub/bold forces were carried
out according to DIN 2505, section 4, draft April 1990

results for bolting up condition (for information)

basic bolt load FSO max = 529480 N
acc. to stress value of 100% of strength value
of bolts (testing/ bolting-up)
actual stress section A-A = 250.6 N/mm?
actual stress section B-B

actual stress

section C-C

= 239.0 N/mm?
= 195.9 N/mm?

actual flange deflection = 0.558 °

actual seating stress of gaske = 47.2 N/mm?

SIMy 4.15%/Rev 02, Modul FESTFL 4.15/27.07.2004/27.07.2004 copyright by RWT{V, Essen, Germany




Page
Lifting Trunnions

Chill Tower
Drawing No.: 11436-0
Wolf Job No.: 37.106

Use of Lifting Trunnions nominal size 4 acc. to DIN 28085

The total empty weight of the vessel is 15 600 kg

Force per trunnion Ft = 15600 * 9.81/2=76 518 N

Allowable total loading per trunnion ,,Nominal size 3, Shape A“ acc. to DIN 28085 under
consideration of an impact factor of 2:

Faow = _178 700 N > 152 780 N

Accordingly a stress calculation of the trunnions itself is not necessary.

Design calculation of the welding seams between

vessel wall and reinforcement plate for lifting trunnions
Impact factor for erection: y=2

Material (vessel wall and reinforcement plate): S235 JRG2
Yield strength K= 235 N/mm2

Safety factor S=1.5

Thickness of fillet weld = 6 mm

Joint efficiency for fillet welds E = 0.55

Dimensions of reinforcement plate: 440 x 440 x 10 mm

-Maximum force per trunnion Fle = 15600/2 * 9.81 * 2 =152 780 N
-Total cross area of fillet welds Af=4 x 440 x 6 = 10 560 mm?

-Shearing stress: Os = Fle / Af=152 780/ 10 560 = 14.47 N/mm?

-Maximum bending moment:
Mmax=Fle x 1 =152 780 x 140 =21 389 200 Nmm

BxH*-bxh® 462 x 462°% - 450 x 450°
-Moment of resistance: W = = =1642 168 mm?
6xH 6 x 462

-Bending stress: Ob = Mmax/ W =21 389 200/ 1 642 168 = 13.02 N/mm?
-Total stress: Gtot = Os + Ob= 14.47 + 13.02 = 27,49 N/mm?
-Allowable stress for fillet welds: Oallow =235 x 0.55/ 1.5 = 86.16 N/mm?

Gallow > O'tot

The verification of stability of the vessel wall will be done acc. to WRC 107,
see following pages.

prepared: -w-/* /M/ Date: 15.11.04

FADATENA\WINWORD\Auftraege-Terchnik\Air-Liquide 37106\Ber-Tragzapf-11436-0.doc




Calculation of tailing lug for 1 Chill Tower W14001

acc. to drawing no. 11436-0 Com.: 37.106
The calculation was prepared following  DIN 28086
Loads: Number of tailing lugs  n= 1

The empty weigth of one PSA Adsorber Si= 15 mm
is about 156000 N Ri= 120 mm
d= S0 mm
Impact factor: 1,6 hi= 120 mm
b=_ 95 mm
Fe= 156000 * 0,5 * 16 = 124800 N 2¢= 145 mm

Fi=_ 62400 N
1. Calculation of tailing eye:

Moments and stresses:

Fe * 2¢

S 2
Mb A 2262000,00 Nmm S 4 ‘
% 1 2
W<acman=—§‘—6b——= 22562,50 mm? i
5 "
Awn= St *b = 1425,00 mm? |/ F |
Bending stress Fe B
' !
8 = _Mb 100,25 N/mm? N T
W tactual < s 7
Tension 1
d o= L 43,79 N/mm?
A(acmal)
Total stress
dwty= Oy T O = 144,04 N/mm?
Allowable stress value acc. to DIMY
Rp 0.2 (yield strength)= 235,00 N/mm?
O (toty= 144,04 N/mm? < Sallow)= 235,00 N/mm? ( 63,1 %)

FADATEN\WINWORD\Auftraege-Technik\Messer-37.106-11436-Verdunstungskithler\[ 1 1436-Berechnung-Nachfirose-engl xls]-
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2. Calculation of welding seams:

Total length of fillet welds:

Liwoy= L1 + L2 + L3 = 615,00 mm hi= 120 mm
Li= 315 mm

Total cross area of fillet welds: Lo= 150 mm
As= 2 * Liges) *a = 12300,00 mm? L= 150 mm
a=__ 10 mm

Total moment of resistance:

h4
¥ g % T oey 2 —
W g " L 1260750,00  mm?® Lz
6 P, — -
4 ;
The angle of maximum strain is B~ 65°
cos B= 0,42
sinf= 0,91
Fx= Fe * cosp = 52742,76 N
Fy= Fe * sinff = 11310721 N Fx
Bending stress: ]
Mb _ Fy * hl _ . . 77
O b= W W 10,77 N/mm |3
Tension:
O 2= S S 4,29 © N/mm?
A
Total stress:
dwv= Oy + d@ = 15,05 N/mm?
Shear stress:
T=——Fy—-= 9,20 N/mm?
As)
Relative stress:
O = \/ §un + T o= 17,64 N/mm?
Allowable stress value for welding seams with a joint efficiency E of 0,55
Sw= E* S(90% of Yield Strength) = 129,25 N/mm?
S (v)= 17,64 N/mm? < Sallow.)= 129,25 N/mm? ( 6327 %)

18.11.2004 Ruppel

£ DATEN:WINWORD\Auftraege-Technik\Messer-37.106\ 1436-Verdunstungskiihlen\[ 1 1436-Berechnung-Nachfiirdse-engl xls]-
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Sheet 1
Equipment: 1 Cill Tower W14001 Drawing No.: 11436-0

1. Calculation of supporting beam, sections B-B
-Loading force acc. to customer’s drawing: max. 1100 kg = 10791 N

-Maximum bending moment:
Mmax=FxD/8 =10791 x2400/8 = 3237 300 Nmm

-required moment of resistance: for a T-beam of fﬁaterial S$235 JRG2, at t = 50°C and
a safety factor of S =1.5 (yield strength: Rp0.2 =225 N/mm?) :
Wreq =Mmax x S/ Rp0.2 = 3237300 Nmm x 1.5/225 N/mm?* = 21 582 mm*® =21582 cm®

-choosen: HE-B 100 acc. to DIN 1025 T.2, with Wx = 89.9 cm® (new condition),
resp. Wx =64.56 cm® (corroded condition, calculated with CAD-Program ME10 for 1.5mm
corrosion allowance at all sides)

Wexist = 64.56 cm® > Wieq = 21.582 cm?

4. Calculation of supporting beams for grating, sections C-C
- Total loading force acc. to customer’s drawing: 4 000 kg = 39240 N

- Total grating area Atwt= 2402 x pi/4 = 45239 cm?

- Proportionate width per beam B=240/5 = 48 cm

-Calculation of central beam with the largest span:
- Proportionate area of central beam ATmax=240cm x 48cm = 11 528 cm?
- Load per unit of length: FTmax = 39 240N /45239 cm®x 11 528 cm? = 9999 N

-Maximum bending moment:
Mmax=FxD/8 =9999x2400/8 = 2999 792 Nmm

-required moment of resistance: for a I-beam of material S235 JRG2, at t= 50°C and
a safety factor of S=1.5 (yield strength: Rp0.2 =225 N/mm?) :
Wreq = Mmax X S/Rp0.2 = 2999 792 Nmm x 1.5/225 N/mm? = 19 998 mm® = 19.998 cm®

-choosen: HE-B 100 acc. to DIN 1025 T.2, with Wx = 89.9 cm? (new condition),
resp. Wx =64.56 cm® (corroded condition, calculated with CAD-Program ME10 for 1.5mm

corrosion allowance at all sides)
Woexist = 64.56 cm® > Wreq = 19.998 cm?®

-Grating:
-Load per unit of area =4 000 kg /4.52 m? = 885 kg/m?

-choosen: Pressed grating with support bars 30x2mm, pitch ~33 mm,
-allowable load: 2015 kg/m? at a span of 700 mm (actual span = 480mm).

aufgestellt: Strake Datum: 15.11.04

FADATENAWINWORD\Auftraege-Technik\Messer-37.106\1 1436-Verdunstungskithler\l- Triger-Statik-11436-0.doc




Standsicherheitsnachweis
Statical Analysis

Vertical vessels supported by skirt
Behilter auf Standzargen

Discription/Benennung : Chill Tower

Pos. No.: W14001
Drwgq./Zeichng. No.: 11436

Place of erection : ASU Kosice No.9

Aufstellungsort:

prepared/aufgestellt

by/durch : Strake
Date/Datum : 15.11.2004
Revision : 0

EAQPWAStandsicherheitsnachweis\11436-0
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1. GENERAL / Allgemeines.
2. DESIGN BASIS / Zitierte Technische Regeln.

3. DESIGN DATA DIMENSIONS OF VESSEL AND ATTACHMENTS.
Betriebsdaten : Abmessungen - Behdlter, Anbauteile.

4. APPLICABLE LOADS /Lastannahmen.
4.1 WIND WORKING SURFACE / Windangriffsflachen.

4.2 COEFFICIENT OF RESISTANCE / Widerstandsbeiwerte.

4.3 HORICONTAL FORCES CAUSED BY WIND / Horizontalkréfte aus Wind.
4.4 MOMENTUM CAUSED BY WIND / Momente aus Wind.

4.5 Additional moments from piping on nozzles, brackets etc./
Zusatzmomente aus Rohrleitungen an Stutzen, Konsolen etc.

4.6 Additional moments from earth quake/

Zusatzmomente aus Erdbeben.

5. VERIFICATION OF STABILITY SEE ATTACHED COMPUTER SHEETS....45.... TO......50....
Spannungnachweise (Ergebnisse siehe Computerausdruck Seite......45.... bis...50...

b
L.




1. GENERAL / Allgemeines.

Subject: atmospheric vessel with static loads

Es handelt sich um einen atmosphérischen Behélter mit statischen Zusatzlasten,

H/D<=7
Place of erection/
Aufstellungsort: ASU Kosice No.9

2. Quoted technical rules:
Zitierte Technische Regeln:

2.1 Messer-Spezifikation TAG-Nr. W1401
2.2 Wind loads / Windlasten DIN 1055 T4
2.3 AD - Regelwerk Reihe S

2.4 Earthquake loads / Erdbebenlasten  acc. Assessment of Seismic Hazard
of Construction Edifice 730036

the value of proposed seismic accleration ag is 0,33 m / s? is almost similar to the value

of 0,3 m/ s*(paragraph 4.1.2.6), hence seismic effects onto the building object negligible.

Die angenommene Beschleunigung durch Erdbeben ag = 0,33 m/s? entspricht fast dem Wert
von 0,3 m/s? {prargraph 4.1.2.6), so dass Erbebenbelastungen auf das zu bauende Object

als unwesentlich einzustufen sind. Eine Erdbebenberechnung ist folglich nicht nétig!

-36-




1. GENERAL / Allgemeines.

Subject: atmospheric vessel with static loads
Es handelt sich um einen atmosphé&rischen Behélter mit statischen Zusatzlasten,
H/D<=7

Place of erection/
Aufstellungsort: ASU Kosice No.9

2. Quoted technical rules:
Zitierte Technische Regeln:

2.1 AIR-Liquide-Spezifikation TAG-Nr. W1401
2.2 Wind loads / Windlasten DIN 1055 T4
2.3 AD - Regelwerk Reihe S

2.4 Earthquake loads / Erdbebenlasten  acc. Assessment of Seismic Hazard
’ of Construction Edifice 730036

the value of proposed seismic accleration ag is 0,33 m / s? is almost similar to the value

of 0,3 m/ s?*(paragraph 4.1.2.6), hence seismic effects onto the building object negligible.

Die angenommene Beschleunigung durch Erdbeben ag = 0,33 m/s? entspricht fast dem Wert
von 0,3 m/s? (prargraph 4.1.2.6), so dass Erbebenbelastungen auf das zu bauende Object

als unwesentlich einzustufen sind. Eine Erdbebenberechnung ist folglich nicht nétig!




3. Design data, dimensions of vessel and attachements

Betriebsdaten : Abmessungen- Behélter, Anbauteile.

3.1. Operating data/Betriebsdaten:

3.1.1 Operating condition/Betriebszustand:

Design pressure/zul. Betriebsdruck p= 0,22 bar (g)
Design temperature/zul Betriebstemperatur t = 50 °C
Weight empty/Leergewicht Behalter G= 156 kN
Weight fluid/Eigengewicht Medium G= 115 kN
Weight inner equipm./Gesamtgewicht Einbauten 1) G = 178 kN
Weight outer equipm./Gesamtgewicht Anbauten 2) G = 49,3 kN
Imax. operating weight/Betriebsgewicht G= 498,3 kN
3.1.2 Test condition/Priifzustand:
Test pressure/Prifdruck p'= 0,22 bar
Test temperature/Priiftemperatur t'= 20 °C
Weight empty/Leergewicht Behalter G= 156 kN
Weight water/Eigengewicht Wasser G= 0 kN
Weight inner equipm./Gesamtgewicht Einbauten 1) G = 178 kN
Weight outer equipm./Gesamtgewicht Anbauten 2) G = 49,3 kN
| Test weight/Priifgewicht G = 383,3 kN
3.1.3 Erection/Montage:

without pressure/drucklos p= atm. bar
Temperature/Temperatur t= 20 °C
|Empty weight/Leergewicht Behalter G= 156 kN
1) Abscheider, Verteilerbéden, Packungen ges.ca. 178 kN

2) Ring-, u.Kopfbiihnen mit Verkehrslasten =0 kN

Isolation-Zylinder pi x 8.82,62m x 16,7 m hoch = 137.5m2 x 30kg = 41,25 kN

Schneelasten 4.82,62 % x pi/4 x 150 kg/m? ca.8 kN
Stutzen N1,N3,N4,N5 N11: vertikale Kraftkomponente FL =0 kN
Gesamt ca. 49,3 kN
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3.2 Vessel / Behélter:
- Vessel diameter/Behalterdurchm.

- Vessel heigth from skirt's bearing/
Behalterhéhe ab UK-Standzarge
- Thickness of Insulation/Isolationsdicke

3.3 Pipelines/Rohrleitungen: ]
Heigth/Hohe

3.4 Circular platform/Ringbiihne:
-OD of Platform/a.g der Bihne
-Height of Platform/Héhe der Bithne
-No. of platforms/Anzahl der Biihnen in: 0 <H <=8 m
-No. of platforms/Anzah! der Bithnen in: 8 <H <=20m

-No. of platforms/Anzahl der Biithnen in: H>20m
3.5 Head platform/Kopfbiihne : 2
Heigth/Héhe
Level/Hohenlage
3.6 Ladder/Aufstiegsleiter: Heigth/Héhe
3.7 Erection platf./Montagegeriist: Heigth/Hohe

[ae Y ac I o Y o Y o I oo Y o}

mm

mm

mm

mm

mm

mm
mm

mm
mm
mm
mm

mm




4. Applicable loads/l.astannahmen.

4.1 Wind working surfaces/Windangriffsflichen

Vessel (projected area): / Behélter (projizierte Fliche):

Height/Héhe H: <=8m Ab1= 20,96
Height/Hohe H: 8m < H <=20m Ab2= 22 794
Height/Hohe H: > 20m Ab3= 0
Pipeline (projected area):/Rohrleitung (projizierte Flidche):
Height/Hthe h1: <= 8m Arl= 0
Height/Héhe h1.  8m<ht <=20m Ar2= 0
Height/Hthe h1: > 20m Ar3= 0
Platforms:

Circuler platform / Ringbilhne  h2<=8m Ab= 0
Circuler platform / Ringbthne 8 <h2<=20m Ab= 0
Circuler platform / Ringbthne  h2>20m Ab= 0
Head platform / Kopfbiihne Ak= 0
Ladder (projected area): / Leiter (projizierte Fldche):
Heigth/H6he h4 <=8m A= 0
Height/Hohe 8 < h4 <=20m Al= 0
Height/Hohe h4 > 20m Al= 0
Erection platf.(projected area):/Montagegeriist (projizierte Fléche):
Height/H8he h5 <=8m Ag= 0
Height/Hohe 8 <h5 <= 20m Ag= 0
HeightHohe h5 > 20m Ag= 0

m2

m2
m2
m2
mZ

m2
m2
m2




4.2 Coefficients of resistance / Widerstandbeiwerte "C"

Vessel /Behalter c=10,8
Pipeline /Rohrleitung c=15

Platforms /Blhnen c=14
Ladders /Aufstiegsleitern c=12

Erection- /Montagegerust c=1,2
platform




4.3 Horicontal forces caused by wind / Horizontalkréfte aus Wind

Wind pressure;at Om<H<=8m q= 0,5 kN/m?
Staudruck at 8m<H<=20m gq= 0,8 kN/m?
at 20m<H<=100m g= 1,1 kN/m?
Vessel/ H <=8 m Hohe Fh = 8,384 kN
Behalter 8 m < H <=20m Hohe Fh = 14,58816 kN
Behalter H > 20 m Hohe Fh=20 kN
Pipeline/ h1 <=8 m Héhe Fh=20 kN
Rohrleitung 8 m < h1<=20 m Hohe Fh=10 kN
h1 > 20 m Hohe Fh=10 kN
Circular platf./ h2 <=8 m Hohe Fh=0 kN
Ringbiihne 8 m < h2 <= 20 m Hohe Fh= 0 kN
h2 > 20 m Hohe Fh=20 kN
Head platform/ Fh=10 kN
Kopfbithne
Ladder/ h4 <= 8 m Hohe Fh=0 kN
Aufstiegsleiter 8 m < h4 <= 20 m Hohe Fh=0 kN
h4 > 20 m Hohe Fh=10 kN
Mounting platf./ h5 <= 8 m Hohe Fh=10 kN
Montagegeriist 8 m < h5 <= 20 m Hohe Fh=20 kN
h5 > 20 m Hohe Fh=10 kN
|Operating condition/Betriebszustand max. Fh = 22,97216 kN |
| Test condition/Priifzustand max. Fh = 22,97216 kN |
|Erection platform/Montagegeriist max. Fh =0 kN |
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4.4 Moments caused by wind, calculated from skirt's bearing
Momente aus Wind, bezogen auf UK-Standzarge

Vessel/ H <=8 m Héhe = 33,5636 kNm
Behalter 8 m < H <=20 m Hohe = 71,458496 KkNm
H > 20 m Héhe =0 kNm
Pipeline/ h1 <= 8 m Hohe =0 kNm
Rohrleitung 8 m < h1<=20m Hoéhe =0 kNm
h1 > 20 m Héhe =0 kNm
Circular platform/ h2 <=8 m Hbéhe =0 kKNm
Ringblihne 8 m < h2 <= 20 m Hohe =0 kNm
h2 > 20 m Héhe =0 KNm
Head platform/ =0 kNm
Kopfblihne
Ladder/ h4 <= 8 m Hohe =0 KNm
Aufstiegsleiter 8 m < h4 <= 20 m Hohe =0 kNm
h4 > 20 m Hohe =0 kKNm
Mounting platform/ h5 <= 8 m Hohe =0 kNm
Montagegeriist 8 m < h5 <= 20 m Hohe =0 kNm
h5 > 20 m Hohe =0 kNm
|Operating condition/Betriebszustand max, M= 104,9945 kNm
|Test condition/Priifzustand max, M = 104,9945 kNm
[Erection platform/Montagegriist max, M= 0 kNm




4.5.1 Additional Moments from Piping / Zusatzmomente
aus Rohrleitungen an Stutzen.

Decription / Benennung: Chill Tower
Drawing No. / Zeichnung Nr.: 11436-0
Place of erection / Aufstellungsort: ASU Kosice No.9

acc. Specification from Air Liquide TAG-Nr. W14001 following additional Nozzle loads have to
be considered in the statical calculation:

Nozzle / Stutzen N2 = DN2400:  No additional Nozzle loads, because no pipe connection
Keine Stutzenzulasten zu beriicksichtigen

Nozzle / Stutzen N1 = DN800: Horizontal load / Horizontalkraft FR = 35500 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge

M NI =35500x 3 m=106500 Nm

Nozzle / Stutzen N3 = DN 100: horizontal load / Horizontalkraft FR = 4500 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M_N3=4500x 15,34 m=69030 Nm

Nozzle / Stutzen N4 = DN 150: horizontal load / Horizontalkraft FR = 6750 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M N4=6750%0,4m=2700 Nm

Nozzle / Stutzen N5 = DN 150 horizontal loads / Horizontalkraft FR = 6750 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M Ns=6750x2m= 13500 Nm

4.5.2 total result of all Moments / Summe aller Momente

The result overall Moments including those from wind for the operation and testing case is:

Die Summe aller Momente, einschlieBlich derjenigen aus Wind betrigt fiir den Betriebs- und
Priifzustand:

Moges. = Mwind+ M N1+ M N3+ M N+ M N5+ M NI
Moaes. = 104,995 + 106.500 + 69.030 + 2.700 + 13.500

Mges. 296.725 Nm

I

4.6 Moments from seismic effects

The seismic effects onto the building object is negligible see Assessment of Seismic Hazard of

construction Edifice 730036
Die Erdbebenbelastungen auf das zu bauende Objekt sind unwesentlich siehe ,,Assessment of

Siesmic Hazard construction Edifice 730036.

prepared / aufgestellt: Strake Datum: 15.11.2004

(FADatemwinword\Auftrige-Technik\Messer 37106\11436_Statik.doc)
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4.7.Load table Foundation loads
(following loads are taken into account: deadload of vessel, snow- and wind loads and additional Nozzle loads)

Description Chill Tower
Item No.: W 14001
Drawing No.: 11436-0

maximal foundation loads:

vertical horizontal Moment
skirt load load ' axial
V/ kN ax. HL/kKN ML / kN/m
operating 498,30 | 22,97 296,0
testing 383,30 | 22,97 296,0
Hole circle diameter: 32540
Number of anchorbolts per template 8
dimension: M 24 bolt crosssectional area = 20,1 mm
material: 4.6
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WOLF GmbH & Co. KG date : 15.11.2004

Behdlter- und Apparatebau job-no : 37106
57234 Wilnsdorf user : Strake
page : 1 of 3

Vessels on Stand Frames
General Verification of Stability for Pressure Vessels
acc to AD 2000-Merkblatt S3/1:2001-09

drawing no: 11436-0
name/ item: Chill Tower, operation condition

input data
part description -

design type: 3- C - skird slipt on vessel shell

calculation of stand frame/foot construction = 1- yes
design data

loading case acc to AD-S3/0 sect 4.2: 1- load case BFI1

internal pressure, temperature, dead/ external/ live/ wind/ snow load

design pressure p = .22 bar
design temperature . T 50 °cC
perpendicular external force F1 = 383000 N
weight of filling FF = 115000 N
vessel weight beneath section 2-2 dF = 498300 N
external moment at stand frame connection M1 = 296725 Nm
external moment (stand frame, section 4-4} M4 = 296725 Nm
loading force in section 4-4 F4 = 498300 N
external moment (stand frame, section 5-5; M5 = 296725 Nm
max loading force in section 5-5 Fbmax = 498300 N
min loading force in section 5-5 Fbmin = 498300 N
geometry data

outer diameter of vessel Da = 2400 mm
wall thickness of shell se = 10 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 2- ferritic
outer diameter of stand frame DaZ = 2420 mm
wall thickness of stand frame s7 = 10 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 2- ferritic
mat.vessel: 0703-S 235 JR G2 (1.0038) DIN EX 10025:1994-03 AD-W1:1998-02
design strength value, vessel KB = 235 N/mm?

yield strength Rp 0.2 [50°C, 10mm]
mat. frame: 0703-S 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02

design strength value, frame RZ = 235 N/mm?
yield strength Rp 0.2 [50°C, 10mm]
safety factor, vessel / frame, section 3-3 S = 1.5
mat.baser.: 0703-5 235 JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, base ring KF = 225 N/mm?
yield strength Rp 0.2 [50°C,39.2mm]
safety factor support features, frame below 3-3 S = 1.5
allow design stress frame acc to AD-S3/0, table 1 fzZ = 156.66 N/mm?
allow design stress base ring, AD-3S3/0, table 1 fR = 150 N/mm?
mat. bolts: 0043-St 52-3 (1.0570) DIN 17100:1980-01 AD-W13:1998-02
design strength value, anchor bolts Ks = 345 N/mm?
yield strength Rp 0.2 [50°C, 20mm]
safety factor, anchor bolts S = 2.2
allow design stress acc to AD-S3/0, table 1 fs = 156.81 N/mm?
prestress bolt load (unknown = 0) Fv = 0N
geometry data stand frame / base ring
outside width of opening of stand frame ba = 0 mm
base ring type simple= 1 / reinforced= 2 = 2
number of foundation bolts n = 8
foundation bolt hole circle Dt = 2510 mm
diameter of bolt hole dat = 28 mm
act base ring thickness, without allowances eR = 34.2 mm

DIMy 4.15/Rev 02, Modul 537 4.15/14.06.2004/16.01.2004 ropyr:gat by RWTUV, Zssen, Ssrmany




WOLF GmbH & Co. KG date : 15.11.2004
cont. Vessels on Stand Frames job-no : 37106
Chill Tower, operation condition page : 2 of 3

continuation geometry data stand frame / base ring

base ring width b = 120 mm
external overstanding of base ring . 1 = 60 mm
act web-plate thickness, without allowances eP = 9.8 mm
gap between two web plates t = 70 mm
act pressure plate or girth ring thickness eD = 24.5 mm
width of pressure plate or girth ring i= 80 mm
results
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
actual wall thickniess, vessel eB = 8.5 mm
without manufact.-tol./ corrosion allowance cl/c2 = 0.5/ 1.0 mm
actual wall thickness, stand frame eZ = 8.5 mm
without manufact.-tol./ corrosion allowance cl/c2 = 0.5/ 1.0 mm

intermediate values:

section forces Fzp = -500001 N Fzqg = -1492599 N
local bending moments Mp = -5000006 Nmm Mg = -14925994 Nmm
stresses in vessel 1-1,2-2 / stand frame 3-3 :
|perm stresses
p (luv) | g (lee) | p | g«
membran stresses: N/mm?2 { | ’
section 1-1 om. . 3.3 4617%| -12.2 11829/ 157
section 2-2 om. . 11.2 1305%} 11.2 1305%]| 157
8%| -23.2 576%] 157

section 3-3 om. . -7.8 191

additional calculation of stability of vessel is necessary, oml < 0!
see AD-Merkblatt S3/1, section 6.1, explanation to formula 2.

calc. of stability of stand frame, section 3-3 is necessary, om3 < 0!
see AD-Merkblat s3/1, section 6.1, explanation to formula 6/7.

|

bending stresses: N/mm?

| |
section 1-1/2-2 ob.. -27.6 | -82.5 | -
section 3-3 ob.. -54.8 |-163.6 | -
total stresses : N/mm? | |
section 1-1 ogesi.. 31.0 1418%| 70.3 568%| 470 | 469
ogesa. . -24.3 1833%| -94.7 396%| 470 | 469
section 2-2 ogesi. . -16.5 2748%| -71.3 558%| 469 | 469
ogesa. . 38.8 1110%| 93.6 401%] 469 | 469
section 3-3 ogesi.. 47.0 899%| 140.4 233%| 470 | 468
ogesa. . -62.6 651%|-186.8 150%| 470 | 468
verifications in section 4-4
bending moment-change of center of gravity dM4 = 0 Nm
with displacement of geometrical center epsilon = 0.00 mm
half aperture angle of opening Delta = 0.0000
moment of inertia 14 = 4.681E+10 mm"4
moment of resistance W4 = 3.869E+07 mm"3
cross sections area Ad = 64396 mm?
bending stress in opening area (fcrmula 23) omdp = -0.17 N/mm?
res = 9999 %
bending stress in opening area (fermula 23) omdq = -15.4 N/mm?
res = 917 %

calc. of stability of stand frame, section 4-4 is necessary, om4 < 0!
condition: -edge of opening reinforced- not fulfilled!
see explanation to section 7 of AD-Merkblatt S3/1!

~G(-
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WOLF GmbH & Co. KG date : 15.11.2004
cont. Vessels on Stand Frames job-no : 37106
Chill Tower, operation condition page : 3 of 3

verifications in section 5-5

stress stand frame, sec. 5-5 (formula 23) omSp = -0.1 N/mm?
res = 9999 %

stress stand frame, sec. 5-5 (formula 23) ombqg = ~-15.4 N/mm?
res = 917 %

verification of shear resistance section 5-5
The shear resistance is not implemented in this program.
Refering to AD-S3/1, section 8.1 it could be carried out according
to DIN 18800 Part'? when ratio of horizontal to vertical load is high.

anchor bolts

force at one anchor bolt (formula 27) FKp = 3050 N
req bolt cross-section= 19.45 mm? / bolt diameter = 5.0 mm
verification of base ring .

max concrete compression (formula 28) ombg = -1.7 N/mm?

req thickness of base ring (Formel 29) eR reqg = 8.9 mm
res = 286 %

req thickness of web plate (formula 33) eP req = 0.2 mm
res = 5684 %

Calculation of stability could be necessary according to

AD-S3/4, Section 7.3

reqg thickness pressure plate (Formel 35) eD req = 3.8 mm
res = 550 %

shear moment FKp*k according to section 8.3.2
calculation can be performed with reference to AD-Merkblatt S3/4 e.g.

mit NF=FKp = 3050 N und ap = 45.0 mm
distance of 2 brackets, determined with Dt T = 896.1 mm
geometrical conditions of base ring section 5-5:

eR/e?Z = 1.5 : 3.420 > 1.5

1 <15 * ep 60.0 < 147.0

eD < 3 * eP : 24.5 < 29.4

b>3/2* 1 1206.0 = 90.0

no calculations of stability were carried out!

DIMY 4.732/Rev 02, Mcisl 831 4.15/14.06.2004/16.017.2004 copyright by RWTUV, Essen, Germany




WOLF GmbH & Co. KG

Behdlter- und Apparatebau

57234 Wilnsdorf

date 15.11.2004

job-no 37106

user Strake

page 1 of 3 .

General Verifi
acc t

Vessels on Stand Frames
cation of Stability for Pressure Vessels
o AD 2000-Merkblatt $3/1:2001-09

drawing no: 11436-0
name/ item: Chill Tower,

testing condition

input data
part description
design type: 3- C - ski
calculation of stand fr
design data
loading case acc to AD-
internal pressure, temp
design pressure
design temperature
perpendicular external
weight of filling
vessel weight beneath s
external moment at stan

external moment (stan
loading force in sectio
external moment (stan

max loading force in se
min loading force in se
geometry data
outer diameter of vesse
wall thickness of shell
manufacturing tolerance
corrosion allowance
outer diameter of stand
wall thickness of stand
manufacturing tolerance
corrosion allowance
mat.vessel: 0703-S 235
design strength value,
vield strength Rp 0.2
mat. frame: 0703-35 235
design strength value,
yield strength Rp 0.2
safety factor, vessel /
mat.baser.: 0703-s 235
design strength value,
vield strength Rp 0.2
safety factor support f

allow design stress frame acc to AD-S3/0,

allow design stress bas

rd slipt on vessel shell
ame/foot construction

= 1- vyes

S3/0 sect 4.2: 1- load case BF1

erature, dead/ external/ live/ wind/ snow load
p = .22 bar
T = 20 °C
force F1 = 383000 N
FF = 0N
ection 2-2 dF = 383000 N
d frame connection M1 296725 Nm
d frame, section 4-4) M4 = 296725 Nm
n 4-4 ¥4 = 383000 N
d frame, section 5-5) M5 = 296725 Nm
ction 5-5 Fbmax = 383000 N
ction 5-5 FSmin = 383000 N
1 Da = 2400 mm
se = 10 mm
¢l = 7- DIN EN 100292
c2 = 2- ferritic
frame Daz = 2420 mm
frame s7 = 10 mm
ct = 7- DIN EN 100292
c2 = 2- ferritic
JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
vessel KB = 235 N/mm?
[20°C, 10mm]
JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
frame KZ = 235 N/mm?
[20°c, 10mm]}
frame, section 3-3 S = 1.5
JR G2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
base ring KF = 225 N/mm?
[20°C, 39.2mm]
eatures, frame below 3-3 S = 1.5
table 1 f7Z = 156.66 N/mm?
e ring, AD-S3/0, table 1 frR = 150 N/mm?

mat. bolts: 0043-St 52-3 (1.0570) DIN 17100:1980-01 AD-W13:1998-02

design strength value, anchor bolts Ks = 345 N/mm*

yield strength Rp 0.2 [20°C, 20mm]

safety factor, anchor bolts S = 2.2

allow design stress acc to AD-S3/0, table 1 fs = 156.81 N/mm?
prestress bolt load (unknown = 0) Fv = 0 N
geometry data stand frame / base ring

outside width of opening of stand frame ba = 0 mm

base ring type simple= 1 / reinforced= 2 = 2

number of foundation bolts n = 8

foundation bolt hole circle Dt = 2510 mm

diameter of bolt hole dt = 28 mm

act base ring thickness, without allowances eR = 34.2 mm

- (,3’
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WOLF GmbH & Co. KG date 15.11.2004
cont. Vessels on Stand Frames job-no 37106
Chill Tower, testing condition page 2 of 3
continuation geometry data stand frame / base ring ‘
base ring width b = 120 mm
external overstanding of base ring 1l = 60 mm
act web-plate thickness, without allowances eP = 9.8 mm
gap between two web plates t = 70 mm
act pressure plate or girth ring thickness eD = 24.5 mm
width of pressure plate or girth ring i = 80 mm
results
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
actual wall thickniess, vessel eB = 8.5 mm
without manufact.-tol./ corrosion allowance cl/c2 = .5/ 1.0 mm
actual wall thickness, stand frame e?Z = 8.5 mm
without manufact.-tocl./ corrosion allowance cl/c2 = .5/ 1.0 mm
intermediate values:
section forces Fzp = -269701 N Fzqg = -1262299 N
local bending moments Mp = -2697006 Nmm Mg = -12622994 Nmm
stresses in vessel 1-1,2-2 / stand frame 3-3
perm stresses
p (luv) | g (lee) | q
membran stresses: N/mm? } i
section 1-1 om. . 3.3 4617%] -12.2 1182% 157
section 2-2 om. . 7.5 1976%| 7.5 1976% 157
section 3-3 om. . -4.2 3641%] -19.6 699% 157

additional calculation of stability of vessel is necessary, oml < 0!
see AD-Merkblatt S3/1, section 6.1, explanation to formula 2.

calc. of stability of stand frame, section 3-3 is necessary, om3 < 0!
see AD-Merkblat s3/1, section 6.1, explanation to formula 6/7.
bending stresses: N/mm? | |
section 1-1/2-2 ob.. -14.9 | -69.8 -
section 3-3 ob.. -29.6 |-138.4 -
total stresses N/ mm? |
section 1-1 ogesi. . 18.2 2478%| 57.5 716% 470 | 469
ogesa. . -11.6 3957%| -82.0 473% 470 | 469
section 2-2 ogesi.. -7.4 6282%| -62.2 655% 470 | 470
ogesa. . 22.5 1992%| 77.3 508% 470 | 470
section 3-3 ogesi. . 25.4 1752%| 118.8 294% 470 | 468
ogesa. . -33.8 1292%|-158.0 196% 470 | 468,
verifications in section 4-4
bending moment-change of center of gravity dM4d = 0 Nm
with displacement of geometrical center epsilon = 0.00 mm
half aperture angle of opening Delta = 0.0000
moment of inertia I4 = 4.681E+10 mm™4
moment of resistance W4 = 3.869E+07 mm"3
cross sections area Ad = 64396 mm?
bending stress in opening area (formula 23) omdp = 1.7 N/mm?
res = 8996 %
bending stress in opening area (formula 23) omdq = -13.6 N/mm?
res = 1050 %
calc. of stability of stand frame, section 4-4 is necessary, omd4 < 0!
condition: -edge of opening reinforced- not fulfilled!

see explanation to section 7 of AD-Merkblatt

sS3/1!

-49-
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WOLF GmbH & Co. KG date : 15.11.2004
cont. Vessels on Stand Frames job-no : 37106
Chill Tower, testing condition page : 3 of 3

verifications in section 5-5

stress stand frame, sec. 5-5 (formula 23) omSp = 1.7 N/mm?
res = 8996 %

stress stand frame, sec. 5-5 (formula 23) om5q = -13.6 N/mm?
res = 1050 %

verification of shear resistance section 5-5
The shear resistance is not implemented in this program.
Refering to AD-83/1, section 8.1 it could be carried out according
to DIN 18800 Partl when ratio of horizontal to vertical load is high.

anchor bolts
force at one anchor bolt (formula 27) FKp = 16021 N
req bolt cross-section= 102.17 mm?® / bolt diameter 11.4 mm

If

verification of base ring

max concrete compression (formula 28) ombg = -1.0 N/mm?

req thickness of base ring (Formel 29) eR req = 8.3 mm
res = 311 %

reqg thickness of web plate (formula 33) eP req = 0.9 mm
res = 1001 %

Calculation of stability could be necessary according to

AD-S3/4, Section 7.3

req thickness pressure plate (Formel 35) eD req = 8.6 mm
res = 184 %

shear moment FKp*k according to section 8.3.2
calculation can be performed with reference to AD-Merkblatt S$3/4 e.qg.

mit NF=FKp = 16021 N und ap = 45.0 mm
distance of 2 brackets, determined with Dt T = 896.1 mm
geometrical conditions of base ring section 5-5:

eR/eZ > 1.5 : 3.420 = 1.5

1 <15 * eP 60.0 < 147.0

eD < 3 * eP 24.5 < 29.4

b > 3/2 * 1 120.0 =2 90.0

no calculations of stability were carried out!

CIMy 4.15/Rev 02, Modul 837 4.15/14.06.2004/16.01.20%4 copyright by RWTUV, Essen, Sermany
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Behalter | Stehende Behalter l
. CHill Tewew W 14 004

1 BehAIterbezeichUNG . oeewvevo o e
2 System und Abmessungen ‘X] Szhaller mit Stzndzarcs
(] Bzhaltermit 4 Stltzfdfen (6= 90°)
] | Zehalter mit 3 Stzfufen (8=1200)
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Lastangaben zur Fundamentauslegung

S;G&Q SQPQTQ te BL& ‘f‘f@,\«

AnschluBlasten des Behéliers bezogen auf Systemachse und

[X] Untarkante Standzarge (A)
E:] Unterkante StitzfGBe (A)

Lastizl

VL (kM) H (xN]

M [kNm]

z l X !

Leargswicht

|

min. Faligewich!

Stutzeniasien

min V

Leargewicht

max. Fallgewicht

Stutzenlasien

max V

wind x

Wind vy

| | | | |

Erdbebaniasian nur bai Aulstellung des Beh&lters in Srgnebanzonen angeben.

Befestigungsangaben

Verankarung

[:l Keine Verankerung erforderlich, da Kippsicherheit endlit

@ Verankerung erforderlich

Ankerkrzalt

Bezeichnung

Zuganker X} pro Standzarge
[:] pro StatziufB3
’ DIN l Anzahl %] ! Werkstoff I max. Zz [kN]

g M 24 4 ¢

max. Zs : vorhandene maximale Zugkraft im hdchstoe

Red 45 Anh. 4 — Seite 2

anspruchten Zuganker bei unglnstigster Lastkomaination.

[




4.2

N

N2

Schubsicherung

X] Keine Schubsicherung eriorderlich, da Gieitsicherheit erftllt

[_:] Schubsicherung erforderlich

Schubknaggen |  pro Standzarge ! Schubkrall

[:] pro Stutziuf3 {
t

Profil DIN l Anzahl Werkstoff | max. Hy y [sN] }n‘.-:-x t< "

r A
|
| |

pruchtsn Schubknagge bei unglnsizsier

max. Hyy ; max. Hy, 1 vorhancens maximale Schubkrali in der hdchstbeans

Lastkombinztion.

Lochbild

Ein vermaftes
ist unbedingt beizuflgen.

Hinweis:

Lochbild (Aufsicht) mit Angabe des Teilkreisdurchmesse

Beispiel [ir einen Behilter mit Standzarge sizhs Seile
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