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WOLF GmbH & Co. KG date :19.11.2004

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

Test Pressure Calculation
acc to AD 2000-Merkblatt HP30:2003-01

drawing no: 11435-0
name/ item: DPirect Contact After Cooler

input data
Operating Data
maximum allowable pressure , p = 6 bar
relative density of the test fluid GammaP = 1 dN/dm3
relative density of the working fluid GammaF = 1 dN/dm3
design temperature T = 120 °cC
temperature for test condition T'= 20 °cC
operating mode horizontal = 1 vertical = 2 = 2
pressure test horizontal = 1 vertical = 2 = 1
length (height) of vessel L/ H= 23350 mm
test pressure calculation under consideration of
maximum ratio K'/K: 1
or preferably minimum ratio K'/K: 2 = 2
Material Data
name/item: Mantel
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strenght wvalue K = 215 N/mm?
yield strength Rp 0.2 [120°C,12mm]
design strength value at T' K'= 265 N/mm?

vield strength Rp 0.2 [20°C,12mm]
results

scope:
Only for a liquid pressure test according to AD 2000 Hp 30, section 4.
Attention!

The condition is that the pressure gauge is placed on the highest level
of the vertical or horizontal vessel during testing procedure.

additional pressure from static liquid column pstat = 2.335 bar

intermediate results |thickness|factor| Ireq test
no| name / item |material |*| mm| K'/K | Fp |press bar
1 | | ) | |
1 | - 1 x |
1|Mantel |P 265 GH |D|=<16 | 1.233] 1.541] 11.579

required test pressure pT = 11.579 bar, for component with no. 1

the lowest ratio of K'/K was taken into account

* D = data from DIMy database resp. F = individual input data
Fp= test pressure factor

Attention: it have to be checked whether all components of the pressure
equipment will withstand this calculated test pressure!

For Information
For the calculation of testing condition of the vessel the
additional static column from medium (=Di) have to be considered.

DIMy 4.15/Rev 02, Modul PRUEFDR 4.15/29.03.2004/22.09.2004 copyright by RWTU7, Essen, Germany TUE-T4:07:



WOLF GmbH & Co. KG date 19.11.2004
Behdlter- und Apparatebau job-no 37106
57234 Wilnsdorf user strake
page 1 of 2 .
Formed Heads with Opening
under internal and external pressure
acc to AD 2000-Merkblatt B3/B9:2000-10
drawing no: 11345-0
name/ item: top head, operation condtion
input data - dished end
design data
design pressure p = 6 bar
design temperature T = 120 °cC
material data, dished end
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value K = 215 N/mm?
yield strength Rp 0.2 [120°C,12mm)
design strength value at room temperature K20 = 265 N/mm?
yield strength Rp 0.2 [20°C,12mm]
safety factor S = 1.5
joint efficiency v = 1
geometry data, dished end
head type: 2- Korbbogen type
outer diameter Da = 2624 mm
wall thickness se = 12 mm
manufacturing tolerance cl = 6- DIN 28011-13
corrosion allowance c2 = 3 mm
results - dished end
results shown in percentages signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
req wall thickness without opening [15] sreq = 10.36 mn
» act wall thickness is adequate! res = +16 %
with B= 2.50 and (sreg-c)/Da=.0026
and manuf. tolerance/corrosion allowance cl/c2 = 0.50/3.00 mm
allowances, head (act wall thickness) cl1/c2 = 0.50/3.00 mm
max. unreinforced opening crown da max ca 351 mm
knuckle da max ca 279 mm
influence of multiple openings / AD-B9 [8] from 1 <= 378.5 mm
max all working pressure pmax = 7.80 bar
— with decisive component: dished end
max all test pressure pTmax = 13.73 bar
input data - opening 1
opening name/item: N2, DN700
type of opening: 3- nozzle, set-through with reinf. pad
material data
nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, nozzle K = 215 N/mm?
yield strength Rp 0.2 [120°C,20mm]
design strength value, nozzle at room temp. K20 = 255 N/mm?
yvield strength Rp 0.2 [20°C, 20mn]
joint efficiency, nozzle v o= .85
consideration of v for area comparison = 1- yes
pad: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, pad K = 215 N/mm?
" yield strength Rp 0.2 [120°C,10mm]
design strength value, pad at room temp. K20 = 265 N/mm?
yield strength Rp 0.2 [20°C,10mm]

DIMy 4.15/Rev 02, Modul B3B9 4.15/15.07.2004/15.07.2004

copyright by RWTUV, Essen, Germany
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WOLF GmbH & Co. KG date 19.11.2004
cont. Formed Heads with Opening job-no 37106
top head, operation condtion page 2 of 2
geometry data
outer diameter da = 711 mm
actual wall thickness Ss = 12 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 100 mm
protruding length ls'= 0 mm
distance outside diameter - discontinuity X = 0 mm
distance vessel longit. axis - opening, mean axis t = 0 mm
inclination of nozzle: 1- radial, psi = 90°
width of pad reinforcement b = 100 mm
thickness of a pad reinforcement h = 10 mm
results - opening 1
opening-name/item: N2, DN700
req wall thickness of nozzle acc AD-B1 [2] sserf = 5.15 mm
» act wall thickness is adequate! res = +133 %
with manuf. tolerance/corrosion allowance cl/c2 = 0.40/3.00 mm
area comparison acc AD-BY9 with actual wall thicknesses:
resulting stress [2] ov = 107.2 N/mm?
allowable stress K/s = 143.3 N/mm?
» opening is adequately reinforced! res = +34 %
with stressed shell-length [3] bmit = 232.4 mm
calculated wall thickness of nozzle ss = 8.5 mm
with allowances, nozzle (act wall thicknesses) ¢1/c2 = 0.50/3.00 mm
calculated outer nozzle length [6] ls = 77.3 mm
inner nozzle length ls'= 0.0 mm
calc. reinforcement thickness [4] hv = 4.3 mm
angle of slope, nozzle psi = 90.0 grd
load-bearing cross sectional area Ao = 3601 mm?
pressure load area Ap = 641499 mm?

DIMy 4.15/Rev 02, Modul B3B9 4.15/15.07.2004/15.07.2004

copyright by RWTUV, Essen, Germany
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WOLF GmbH & Co. KG date 19.11.2004
Behdlter- und Apparatebau job-no 37106
57234 Wilnsdorf user strake
page 1 of 2 .
Formed Heads with Opening
under internal and external pressure
acc to AD 2000-Merkblatt B3/B9:2000-10
drawing no: 11435-0
name/ item: Bottom head, operation condition
input data - dished end
design data
design pressure p = 6.2 bar
design temperature T = 120 °cC

material data, dished end

material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value K = 215 N/mm?
yield strength Rp 0.2 [120°C,15mm]
design strength value at room temperature K20 = 265 N/mm?
yield strength Rp 0.2 [20°C, 15mm]
safety factor S = 1.5
joint efficiency v = 1
geometry data, dished end
head type: 2- Korbbogen type
outer diameter Da = 2624 mm
wall thickness se = 12 mm
manufacturing tolerance cl = 6- DIN 28011-13
corrosion allowance c2 = 3 mm
results - dished end
results shown in percentagss signify over-/underdimensioning
for dimensions: (act-req) / req, with other data: (allow-act) / act
req wall thickness without opening [151] sreq = 10.54 mm
» act wall thickness is adequate! res = +14 %
with B= 2.48 and (sreqg-c)/Da=.0027
and manuf. tolerance/corrosion allowance c1/c2 = 0.50/3.00 mm
allowances, head (act wall thickness) cl/c2 = 0.50/3.00 mm
max. unreinforced opening crown da max ca 327 mm
knuckle da max ca 264 mm
influence of multiple openings / AD-B9 [8] from 1l <= 378.5 mm
max all working pressure pmax = 7.80 bar
— with decisive component: dished end
max all test pressure pTmax = 13.73 bar
input data -~ opening 1
opening name/item: N5, DN2CO0
type of opening: 1- nozzle, set-through without reinf. pad
material data
nozzle: 0090-St 35.8 (1.03205) DIN 17175 AD-W4/W12
design strength value, nozzle K = 207 N/mm?
vield strength Rp 0.2 [120°C,14.2mm]
design strength value, nozzle at room temp. K20 = 235 N/mm?
yvield strength Rp 0.2 [20°C,14.2mm]
joint efficiency, nozzle , v = .85
consideration of v for area comparison = 1- yes
geometry data
outer diameter da = 219.1 mm
actual wall thickness ' Ss = 14.2 mm
manufacturing tolerance ct = 3- DIN 17175
corrosion allowance c2 = 3 mm
actual length of nozzle 1s = 100 mm

..b'_

DIMy 4.'5/Rev 02, Modul B389 4.15/15.:7.2004/15.27.2004 copyright by RWTUV, Essen, Germany

018-13:36:




WOLF GmbH & Co. KG date 19.11.2004
cont. Formed Heads with Opening job-no 37106
Bottom head, operation condition page 2 of 2
continuation geometry data
protruding length ls'= 0 mm
distance outside diameter - discontinuity X = 0 mm
distance vessel longit. axis - opening, mean axis t = 0 mm
inclination of nozzle: 2- axial, parallel to mean axis of shell
results - opening 1
opening-name/item: N5, DN200
req wall thickness of nozzle acc AD-BI [2] sserf = 4.09 mm
» act wall thickness is adequate! res = +247 %
with manuf. tolerance/corrosion allowance c¢l/c2 = 0.51/3.00 mm
area comparison acc AD-B9 with actual wall thicknesses:
resulting stress (2} ov = 98.2 N/mm?
allowable stress K/S = 143.3 N/mm?
» opening is adequately reinforced! res = +46 %
with stressed shell-length [3] bmit = 189.3 mm
calculated wall thickness of nozzle ‘ ss = 9.4 mm
with allowances, nozzle (act wall thicknesses) cl/c2 = 1.77/3.00 mm
calculated outer nozzle length [6] ls = 44 .5 mm
inner nozzle length ls'= 0.0 mm
angle of slope, nozzle psi = 90.0 grd
load-bearing cross sectional area Ao = 2019 mm?
pressure load area Ap = 318690 mm?

~'7~_

CIMy 4.15/Rev 02, Modul B3B9 4.15/15.07.2004/15.07.2004

copyright by RWTUV, Essen, Germany
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WOLF GmbH & Co. KG date 07.12.2004
Behdlter- und Apparatebau Jjob-no 37106
57234 Wilnsdorf user Strake
page 1 of 4 .
Cylindrical Shells with Opening
under Internal Pressure
acc to AD 2000-Merkblatt B1/BS9:2000-10
drawing no: 11435-0
name/ item: lower shell area up to 5400 mm
input data - shell
design data
design pressure p = 6.2 bar
design temperature T = 120 °cC
material data, shell
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value K = 215 N/mm?
yield strength Rp 0.2 [120°C,12mm]}
design strength value at room temperature K20 = 265 N/mm?
yield strength Rp 0.2 [20°C,12mm]
safety factor S = 1.5
joint efficiency v o= .85
geometry data, shell
outer diameter Da = 2624 mm
actual wall thickness se = 12 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm

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

req wall thickness without opening [2] sreq =
» act wall thickness is adequate! res =
manufacturing tolerance / corrosion allowance cl1/c2 =
allowances, shell (act wall thickness) cl/c2 =
max unreinforced opening da max ca
influence of multiple nozzles / AD-B9 [8] from 1l <=
max all working pressure pmax =
— with decisive component: opening no. 2
max all test pressure pTmax =

input data - opening 1

opening - name/item: N1, DN700

type of opening: 3- nozzle, set-through with reinf. pad
material data

nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-WI1
design strength value, nozzle K =
yield strength Rp 0.2 [120°C, 20mm]

design strength value, nozzle at room temp. K20 =
yield strength Rp 0.2 [20°C,20mm]

joint efficiency, nozzle v =

pad reinf: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD
design strength value, pad K =
yield strength Rp 0.2 [120°C, 10mm]

design strength value, pad at room temp. K20 =

yield strength Rp 0.2 [20°C,10mm]
geometry data

outer diameter da =
actual wall thickness ss =
manufacturing tolerance cl =
corrosion allowance .Cc2 =

ing
act) / act

10.176 mm

+18 %
0.50/3.00 mm
0.50/3.00 mm
149 mm
298.2 mm

6.30 bar

10.87 bar

:1998-02
215 N/mm?

255 N/mm?

.85
-W1:1998-02
215 N/mm?

265 N/mm?

711 mm
20 mm

7- DIN EN 10029A
3 mm

-8~

DIMy 4.15/Rev 02, Modul B1B9 4.15/13.02.2004/13.02.20%4 copyright by RWTUV, Essen, German
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WOLF GmbH & Co. KG date 07.12.2004
cont. Cylindrical Shells with Opening job-no 37106
lower shell area up to 5400 mm page 2 of 4
continuation geometry data
actual length of nozzle 1s = 150 mm
protruding length 1ls'= 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 1
opening-name/item: N1, DN700
req wall thickness of nozzle acc to AD-B1 (2] sserf = 5.20 mm
» act wall thickness is adequate! res = +284 %
with manufact. tolerance/corrosion allowance cl/c2 = 0.40/3.00 mm
area comparison acc to AD-B9 with act wall thicknesses:
actual stress [2] ov = 95.5 N/mm?
allowable stress K/S = 143.3 N/mm?
» actual opening is adequately reinforced! res = +50 %
with allowances, nozzle (act wall thickness) c1/¢c2 = 0.60/3.00 mm
calculated wall thickness of nozzle ss = 16.4 mm
calculated outer nozzle length (6] 1s mit = 133.4 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length (3] b mit = 189.9 mm
calculated reinforcement thickness [4] hv = 5.3 mm
load-bearing cross sectional area Ao = 4942 mm?
pressure load area Ap = 759086 mm?

input data - opening 2
opening - name/item: N6 Manway DN 600

type of opening: 1- nozzle, set-through without reinf. pad

material data

nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, nozzle K = 215 N/mm?
yield strength Rp 0.2 [120°C,20mm]
design strength value, nozzle at room temp. K20 = 255 N/mm?
yield strength Rp 0.2 [20°C, 20mm]
joint efficiency, nozzle v o= .85
geometry data
outer diameter da = 600 mm
actual wall thickness ss = 20 mm
manufacturing tolerance ct = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 78 mm
protruding length 1s'= 0 mm
distance nozzle outside diameter - discontinuity X = 150 mm
results - opening 2
opening-name/item: N6 Manway DN 600
req wall thickness of nozzle acc to AD-B1 [2] sserf = 4.92 mm
» act wall thickness is adequate! res = +306 %
with manufact. tolerance/corrosion allowance cl/c2 = 0.40/3.00 mm
area comparison acc to AD-B9 with act wall thicknesses:
actual stress (2] ov = 141.1 N/mm?
allowable stress K/S = 143.3 N/mm?
» actual opening is adequately reinforced! res = +2 %
with allowances, nozzle (act wall thickness) cl/c2 = 0.60/3.00 mm
calculated wall thickness of nozzle ss = 16.4 mm
calculated outer nozzle length (6] 1ls mit = 78.0 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length (3] b mit = 149.1 mm
load-bearing cross sectional area Ao = 2686 mm?
pressure load area Ap = 609937 mm?
-q-
DIMy 4.15/Rev 02, Modul BiB9 4.15/13.02.2004/°3.02.2004 copyright by RWTUV, Essen, Germany 018-11:50




WOLF GmbH & Co. KG date
cont. Cylindrical Shells with Opening Jjob-no
lower shell area up to 5400 mm page

07.12.2004
37106
3 of 4

input data - opening 3
opening - name/item: N31+N33, DN80

type of opening:
material data
nozzle: 0090-St 3

1- nozzle, set-through without reinf. pad

5.8 (1.0305) DIN 17175 AD-W4/W12

design strength value, nozzle K = 207 N/mm?
yield strength Rp 0.2 [120°C,6.3mm]
design strength value, nozzle at room temp. K20 = 235 N/mm?
yield strength Rp 0.2 [20°C,6.3mm]
joint efficiency, nozzle v = 1
geometry data
outer diameter da = 88.9 mm
actual wall thickness ss = 3.6 mm
manufacturing tolerance ¢l = 3- DIN 17175
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 100 mm
protruding length 1s'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm
results - opening 3
opening-name/item: N31+N33, DN8O
req wall thickness of nozzle acc to AD-B! [2] sserf = 3.55 mm
» act wall thickness is adequate! res = +1 %
with manufact. tolerance/corrosion allowance cl/c2 = 0.36/3.00 mm
area comparison acc to AD-B9 with act wall thicknesses:
actual stress [2] ov = 123.7 N/mm?
allowable stress K/S = 143.3 N/mm?
» actual opening is adequately reinforced! res = +16 %
with allowances, nozzle (act wall thickness) cl/c2 = 0.36/3.00 mm
calculated wall thickness of nozzle ss = 0.2 mm
calculated outer nozzle length [6] 1ls mit = 5.8 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length {31 b mit = 149.1 mm
load-bearing cross sectional area Ao = 1271 mm?
pressure load area Ap = 252927 mm?
input data - opening 4
opening - name/item: N32+N34, 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 = 207 N/mm?
yield strength Rp 0.2 ([120°C,12.5mm]
design strength value, nozzle at room temp. K20 = 235 N/mm?
yield strength Rp 0.2 [20°C,12.5mm]
joint efficiency, nozzle v o= 1
geometry data
outer diameter 4 da = 88.9 mm
actual wall thickness ss = 3.6 mm
manufacturing tolerance cl = 3~ DIN 17175
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 100 mm
protruding length ls'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm
~16-
DIMy 4.15/Rev 02, Modul B1B9 4.15/13.02.2004/13.02.2004 copyright by RWTUV, Essen, Germany C73-11:50:
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WOLF GmbH & Co. KG date : 07.12.2004
cont. Cylindrical Shells with Opening job-no : 37106
lower shell area up to 5400 mm page : 4 of 4

results - opening 4
opening-name/item: N32+N34, DN8O

req wall thickness of nozzle acc to AD-B1 (2] sserf = 3.55 mm
» act wall thickness is adequate! res = +1 %
with manufact. tolerance/corrosion allowance ct/c2 = 0.36/3.00 mm
area comparison acc to AD-BY9 with act wall thicknesses:
actual stress [2] ov = 123.7 N/mm?
allowable stress K/S = 143.3 N/mm?
» actual opening is adequately reinforced! res = +16 %
with allowances, nozzle (act wall thickness) cl/ec2 = 0.36/3.00 mnm
calculated wall thickness of nozzle ss = 0.2 mm
calculated outer nozzle length [6] 1s mit = 5.8 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length (3] b mit = 149.1 mm
load-bearing cross sectional area Ao = 1271 mm?
pressure load area Ap = 252927 mm?

input data - double-nozzle calculation
area comparision between openings according to AD-B9

first opening- pos./item (no.): 1
second opening- pos./item (no.): 2
distance of opening center lines - circumferential: 2- degree
angle circumferential direction tu = 180 °
distance of opening center lines - longitudinal tl = 900 mm

results - double-nozzle calculation
opening 1 and 2 (N1, DN700 and N6 Manway DN 600)

actual stress [2] ov = 52.4 N/mm?

» influenced nozzles are adequately reinforced! res = +174 %

with load-bearing cross sectional area Ao = 34874 mm?
pressure load area Ap = 2930015 mm?

-

DIMy 4.15/Rev 02, Modul B1B9 4,15/13.02.2004/13.02.2004 copyright by RWTUV, Essen, Germany 01
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WOLF GmbH & Co. KG date 23.11.2004
Behdlter- und Apparatebau job-no 37106

57234 Wilnsdorf user strake

page 1 of 2
Cylindrical Shells with Opening
under Internal Pressure
acc to AD 2000-Merkblatt B1/B9:2000-10

drawing no: 11435-0
name/ item: middle area of shell from 5400 mm to 15300 mm

input data - shell
design data

design pressure p = 6.2 bar

design temperature T = 120 °C

material data, shell

material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength wvalue K = 215
yvield strength Rp 0.2 [120°C,12mm]
design strength value at room temperature K20 = 265
vield strength Rp 0.2 [20°C,12mm]
safety factor S = 1.5
joint efficiency v o= 1
geometry data, shell
outer diameter Da = 2624
actual wall thickness se = 12
manufacturing tolerance ¢l = 7- DIN EN
corrosion allowance c2 = 3
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 [2] sreq = 9.16
» act wall thickness is adequate! res = +31
manufacturing tolerance / corrosion allowance <c¢1/c2 = 0.50/3.00
allowances, shell (act wall thickness) cl/c2 = 0.50/3.00
max unreinforced opening da max ca 149
influence of multiple nozzles / AD-BY9 [8] from 1 <= 298.2
max all working pressure pmax = 6.30
— with decisive component: opening no. 1
max all test pressure pTmax = 10.87
input data - opening 1
opening - name/item: N7, DN60O

type of opening: 1- nozzle,

material data

set-through without reinf. pad

215

255

.85

600

20

DIN EN
3

78

0

0

7 -

nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, nozzle K
yield strength Rp 0.2 [120°C, 20mm]
design strength value, nozzle at room temp. K20
yield strength Rp 0.2 [20°C, 20mm]
joint efficiency, nozzle v
geometry data
outer diameter da
actual wall thickness ss
manufacturing tolerance cl
corrosion allowance c2
actual length of nozzle ls
protruding length ls'=
distance nozzle outside diameter - discontinuity X

N/mm?

N/mm?

mm
mm
10029A
mm

58588 "%

bar

bar

N/mm?

N/mm?

mm
mm
10029A
mm
mm
mm
mm

-1 -

DIMy 4.15/Rev 02, Modul B1B9 4.15/13.02.2004/13.02.2004
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WOLF GmbH & Co. KG date 23.11.2004
cont. Cylindrical Shells with Opening job-no 37106
middle area of shell from 5400 mm to 153 page 2 of 2
results - opening 1 '
opening-name/item: N7, DN60O
req wall thickness of nozzle acc to AD-B1 2] sserf = 4.92 mm
» act wall thickness is adequate! res = +306 3%
with manufact. tolerance/corrosion allowance cti/c2 = 0.40/3.00 mm
area comparison acc to AD-BY9 with act wall thicknesses:
actual stress (2] ov = 141.1 N/mm?
allowable stress K/8 = 143.3 N/mm?
» actual opening is adequately reinforced! res = +2 %
with allowances, nozzle (act wall thickness) cl/c2 = 0.60/3.00 mm
calculated wall thickness of nozzle Ss = 16.4 mm
calculated outer nozzle length [6] 1s mit = 78.0 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length [3] b mit = 149.1 mm
load-bearing cross sectional area Ao = 2686 mm?
pressure load area Ap = 609937 mm?
input data - opening 2
opening - name/item: N3, DN200
type of opening: 3- nozzle, set-through with reinf. pad
material data
nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, nozzle K = 215 N/mm?
yield strength Rp 0.2 [120°C, 16mm]
design strength value, nozzle at room temp. K20 = 265 N/mm?
yield strength Rp 0.2 [20°C,16mm]
joint efficiency, nozzle v o= 1

pad reinf: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

215

265

N/mm?

N/mm?

219.1 mm
14.2 mm
3- DIN 17175

design strength value, pad K =
yield strength Rp 0.2 [120°C, 14mm]
design strength value, pad at room temp. K20 =
yield strength Rp 0.2 [20°C,14mm]
geometry data
outer diameter da =
actual wall thickness ss =
manufacturing tolerance cl =
corrosion allowance c2 =
actual length of nozzle 1s =
protruding length ls'=
distance nozzle outside diameter - discontinuity X =
width of pad reinforcement b
thickness of a pad reinforcement h =
results - opening 2
opening-name/item: N3, DN200
req wall thickness of nozzle acc to AD-B1 [2] sserf =
» act wall thickness is adequate! res =
with manufact. tolerance/corrosion allowance cl/c2 =

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

actual stress [2] ov =
allowable stress K/S =
» actual opening is adequately reinforced! res =
with allowances, nozzle (act wall thickness) cl/c2 =
calculated wall thickness of nozzle ss =
calculated outer nozzle length [6] 1ls mit =
inner nozzle length ls'mit =

calculated shell length 3] Db mit =
calculated reinforcement thickness [4] hv =
load-bearing cross sectional area Ao =
pressure load area Ap =

3
100
0
100
100
10

3.97
+258
0.50/3.00

70.9
143.3
+102
1.77/3.00
9.4
55.6
0.0
100.0
10.0
2454
279563

N/mm?
N/mm?

mm
mm
mm
mm
mm
mm 2
mm 2
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WOLF GmbH & Co. KG date 23.11.2004
Behdlter- und Apparatebau job-no 37106
57234 Wilnsdorf user strake
page 1 of 3
Cylindrical Shells with Opening
under Internal Pressure
acc to AD 2000-Merkblatt B1/B9:2000-10
drawing no: 11435-0
name/ item: top area of shell from 15300 mm to 23500 mm
input data - shell
design data
design pressure p = 6 bar
design temperature T = 120 °cC
material data, shell
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value K = 215 N/mm?
yield strength Rp 0.2 [120°C, 12mm]
design strength value at room temperature K20 = 265 N/mm?
yield strength Rp 0.2 [20°C,12mm]
safety factor S = 1.5
joint efficiency v = .85
geometry data, shell
outer diameter Da = 2624 mm
actual wall thickness se = 12 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 3 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 (2] sreq = 9.95 mm
» act wall thickness is adequate! res = +21 %
manufacturing tolerance / corrosion allowance c1/c2 = 0.50/3.00 mm
allowances, shell (act wall thickness) cl/c2 = 0.50/3.00 mm
max unreinforced opening da max ca 164 mm
influence of multiple nozzles / AD-B9 (8] from 1 <= 298.2 mm
max all working pressure pmax = 6.10 bar
— with decisive component: opening no. 2
max all test pressure pTmax = 10.50 bar
input data - opening 1
opening - name/item: N8,N9 manway DN600
type of opening: 1- nozzle, set-through without reinf. pad
material data
nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, nozzle K = 215 N/mm?
yield strength Rp 0.2 [120°C, 20mm]
design strength value, nozzle at room temp. K20 = 255 N/mm?
yield strength Rp 0.2 [20°C, 20mm]
joint efficiency, nozzle v o= .85
geometry data
outer diameter da = 600 mm
actual wall thickness ss = 20 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 78 mm
protruding length 1s'= 0 mm
distance nozzle outside diameter - discontinuity X = 0 mm

A -
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WOLF GmbH & Co. KG date : 23.11.2004

cont. Cylindrical Shells with Opening job-no : 37106
top area of shell from 15300 mm to 23500 page : 2 of 3

results - opening 1
opening-name/item: N8,N9 manway DN600

req wall thickness of nozzle acc to AD-B1 (2] sserf = 4.87
» act wall thickness is adequate! res = +310
with manufact. tolerance/corrosion allowance cl1/c2 = 0.40/3.00
area comparison acc to AD-B9 with act wall thicknesses:
actual stress [2] ov = 136.5
allowable stress K/S = 143.3
» actual opening is adequately reinforced! res = +5
with allowances, nozzle (act wall thickness) cl/c2 = 0.60/3.00
calculated wall thickness of nozzle sSs = 16.4
calculated outer nozzle length [6] 1s mit = 78.0
inner nozzle length ls'mit = 0.0
calculated shell length [3] b mit = 149 .1
load-bearing cross sectional area Ao = 2686
pressure load area Ap = 609937

input data - opening 2

opening - name/item: N10, manway DN 600

type of opening: 1- nozzle, set-through without reinf. pad
material data

nozzle: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value, nozzle K = 215

yield strength Rp 0.2 [120°C, 20mm]

design strength value, nozzle at room temp. K20 = 255

yield strength Rp 0.2 [20°C, 20mm]

joint efficiency, nozzle v o= .85
geometry data

outer diameter da = 600
actual wall thickness ss = 20
manufacturing tolerance cl = 7- DIN EN
corrosion allowance c2 = 3
actual length of nozzle 1ls = 78
protruding length ls'= 0
distance nozzle outside diameter - discontinuity X = 120

results - opening 2
opening-name/item: N10, manway DN 600

req wall thickness of nozzle acc to AD-BI 2] sserf = 4.87
» act wall thickness is adequate! res = +310
with manufact. tolerance/corrosion allowance cl/c2 = 0.40/3.00
area comparison acc to AD-BY9 with act wall thicknesses:
actual stress [2] ov = 141.0
allowable stress » K/S = 143.3
» actual opening is adequately reinforced! res = +2
with allowances, nozzle (act wall thickness) cl/c2 = 0.60/3.00
calculated wall thickness of nozzle sSs = 16.4
calculated outer nozzle length [6] 1ls mit = 78.0
inner nozzle length ls'mit = 0.0
calculated shell length (3] b mit = 120.0
load-bearing cross sectional area Ao = 2439
pressure load area Ap = 572001

input data - opening 3
opening - name/item: N4
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 = 207
yield strength Rp 0.2 [120°C,14.2mm]

N/mm?

N/mm?

mm
mm
10029A
mm
mm
mm
mm

N/mm?

_qg’
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WOLF GmbH & Co. KG date 23.11.2004
cont. Cylindrical Shells with Opening job-no 37106
top area of shell from 15300 mm to 23500 page 3 of 3
continuation material data )
design strength value, nozzle at room temp. K20 = 235 N/mm?
yield strength Rp 0.2 [20°C,14.2mm)
joint efficiency, nozzle v = 1
pad reinf: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, pad K = 215 N/mm?
yield strength Rp 0.2 ([120°C, 15mm]
design strength value, pad at room temp. K20 = 265 N/mm?
yield strength Rp 0.2 [20°C, 15mm]
geometry data
outer diameter da = 114.3 mm
actual wall thickness Ss = 12.5 mm
manufacturing tolerance cl = 3- DIN 17175
corrosion allowance c2 = 3 mm
actual length of nozzle ls = 50 mm
protruding length 1s'= 0 mm
distance nozzle outside diameter - discontinuity X = 100 mm
width of pad reinforcement b = 60 mm
thickness of a pad reinforcement h = 10 mm
results - opening 3
opening-name/item: N4
req wall thickness of nozzle acc to AD-BI [2] sserf = 3.61 mm
» act wall thickness is adequate! res = +246 %
with manufact. tolerance/corrosion allowance cl1/c2 = 0.36/3.00 mm
area comparison acc to AD-B9 with act wall thicknesses:
actual stress [21] ov = 68.9 N/mm?
allowable stress K/S = 143.3 N/mm?
» actual opening is adequately reinforced! res = +108 %
with allowances, nozzle (act wall thickness) cl/c2 = 1.25/3.00 mm
calculated wall thickness of nozzle ss = 8.3 mm
calculated outer nozzle length [6] 1ls mit = 37.0 mm
inner nozzle length ls'mit = 0.0 mm
calculated shell length [3] Db mit = 100.0 mm
calculated reinforcement thickness [4] hv = 6.0 mm
load-bearing cross sectional area Ao = 1811 mm?
pressure load area Ap = 207069 mm?
input data - double-nozzle calculation
area comparision between openings according to AD-B9
first opening- pos./item (no.): 1
second opening- pos./item (no.): 2
distance of opening center lines - circumferential: 0- no distance
distance of opening center lines - longitudinal tl = 1000 mm
results - double-nozzle calculation
opening 1 and 2 (N8,N9 manway DN600 and N10, manway DN 600)
actual stress [2] ov = 130.4 N/mm?
» influenced nozzles are adequately reinforced! res = +10 %
with load-bearing cross sectional area Ao = 6237 mm?
pressure load area Ap = 1352563 mm?

~10-
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WOLF GmbH & Co. KG date 19.11.2004

Behdlter- und Apparatebau job-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: 11435-0

name/ item: Manway flange DN600, operation condition

input data
Type Declaration
flange type: 1- welding neck flange (inside gasket)

bolt type: 3- bolts, S=1.8 / 8'=1.26 / phi=1.0 (AD-B7)
calculation of bolting torque = 1- yes
Design Data
design pressure p = 6.2
test pressure p'= 11.6
design temperature T = 120
code no. of external loads: 1- without external loads
Geometry Data, Flange
outside diameter flange da = 710
outside diameter hub dr = 600
bolt-circle diameter dt = 665
outer dia of tapered neck at trans to flange d3 = 616
flange thickness hF = 30
total length of flange ha = 50
bolt hole diameter drL = 23
number of bolts or bolt holes n = 24
act wall thickness of hub respectively tube sl = 6
manufacturing tolerance of hub respect. tube ¢l = 7- DIN EN
corrosion allowance of hub respect. tube c2 = 3
Material Data, Flange
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
strength value, design K = 215
yield strength Rp 0.2 [120°C,60mm]
safety factor, design S = 1.5
strength value, test/bolting-up K = 245
yield strength Rp 0.2 [20°C,60mm]
safety factor, test/bolting-up S = 1.05
modulus of elasticity, design [120°C] E 205400
modulus of elasticity, bolting-up ([20°C] E = 212000
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: liquids
outside diameter, gasket dDa = 640
inside diameter, gasket dpi = 600
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 = 270
yield strength Rp 0.2 [120°C,20mm] '
strength value, test/bolting-up K'= 300
yield strength Rp 0.2 [20°C, 20mm]
root diameter of screw thread dk = 16.76
effective diameter thread dz = 18.376
outer diameter of bearing surface (bolting) dasS = 30
thread angle, bolts a = 60
thread pitch, bolts P = 2.5
min coefficient of friction, thread uG min = .12
min coefficient of friction, bearing surface KA min = .12

bar
bar
°c

Stck
mm
10029A
mm

N/mm?

N/mm?

N/mm?
N/mm?

N/mm?

N/rmm?2

1)
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WOLF GmbH & Co. KG date 19.11.2004
cont. Integral Type Flanges job-no - 37106
Manway flange DN600, operation condition page 2 of 3
continuation Bolt Data '
max coefficient of friction, thread uG max = .12
max coefficient of friction, bearing surface LA max = 212
results
summary of results
flange |bolting-up | design | testing |FSO max
act. stresses and reserve | { | |
section A-A N/mm? | 110 111% | 60 139% | 109 114% | 301
section B-B N/mm? | 151 55% | 82 75% | 149 57% | 411
section C-C N/mm? | 27 766% | 11 999% | 20 999% | 74
act. flange deflection  ° | 0.584 | 0.327 | 0.576 | 1.59
bolts | : { |
req root diameter dk mm | 11.41 116%] 11.89 139%| 9.52 210%]| 16.76
geometry data
calc. wall thickness of hub respectively tube st = 2.60 mm
with manufacturing tolerance cl = 0.40 mm
corosion allowance c2 = 3.00 mm
moment arms
- of hub load akR = 33.80 mm
- of ring area load aF = 28.80 mm
- of gasket load aD = 22.50 mm
- of bolt load (for section C-C) al = 24.50 mm
reduced bolt hole diameter dL's= 11.50 mm
mean gasket diameter dD = 620.00 mm
effective width of gasket bD = 20.00 mm
bolt pitch / 4L = 3.78
| bolt-up (0)| design (B)| testing (P)
gasket data } | |
medium | gases/vap. | gases/vap. | liquids
characteristic ki mm | - 26.00 | 20.00
characteristic kO*KD N/mm | 516.40 | = --
loads N | | }
hub load - int.press. FI.. | - | 172276 | 322322
ring area load FF.. | -- | 14907 | 27890
gasket load - design FD.. | - 37678 | 54226
setting load FDV | 1005833 | - | --
red. setting load FDV' | 581627 | -- --
min reqg bolt load FS.. | 581627 | 224860 | 404439
flange (DIN 2505) = | |
bending moments Nmm | | |
section A-A,B-B . | 13086609 | 7099987 | 12917818
section C-C | 13086609 | 5509080 | 9908746
section medulus mm”3 | | |
section A-A | 118597 | 118511 | 118364
section B-B | 86904 | 86818 | 86673
section C-C | 485612 | 485612 | 485612
act stresses N/mm? } | f
section A-A | 110.34 | 59.91 | 109.14
section B-B | 150.59 | 81.78 | 149.04
section C-C | 26.95 | 11.34 | 20.40
design stress N/mm? | 233.33 | 143.33 | 233.33
eff. stress reserve | | |
section A-A % | 111 | 139 | 114
section B-B % | 55 | 75 | 57
section C-C % | 766 | 999 | 999
| | |
! I T
act flange deflection ° 0.5837 | 0.3268 | 0.5762
{ | 1
-18 -
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WOLF GmbH & Co. KG date : 19.11.2004

cont. Integral Type Flanges job-no : 37106
Manway flange DN600, operation condition page : 3 of 3
| bolt-up (0)| design (B)| testing (P) '
| | |
bolts | | |
req root diameter dk mm | 11.41 | 11.89 | 9.52
auxiliary factor zZ | 1.27 | 1.51 | 1.27
design allowance c5 mm | 0.00 | 3.00 | 0.00
— ; %
stress reserve % | 116 | 139 | 210
L \ I
max allow operating pressure pmax = 10.84 bar
max allow test pressure pTmax = 18.09 bar

results for bolting up condition (for information)

basic bolt load FSO max = 1588439 N
acc. to stress value of 100% of strength value
of bolts (testing/ bolting-up)

actual stress section A-A = 301.4 N/mm?
actual stress section B-B = 411.3 N/mm?
actual stress section C-C = 73.6 N/mm?
actual flange deflection = 1.594 °

actual seating stress of gaske = 40.8 N/mm?

bolting torgues acc. to VDI-Richtlinie 2230

req bolting torque (with umax) MAmin = 79 Nm
with FVM =FS0 = 581627 N / 24 bolts = 24234 N

act seating stress of gasket with MAmin = 14.9 N/mm?

max bolting torque (bolting-up/with pmin) MAmax = 123 Nm
with FVM = FSOmaxT = 901224 N / 24 bolts = 37551 N

FSOmaxT = cause of usage factor of flange reduced force FSOmax.
act seating stress of gasket with MAmax = 23.1 N/mm?

MA = FVM * (d2/2 * tan(phi + rho') + uA * 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 !

-19 -
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WOLF GmbH & Co. KG date : 19.11.2004

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

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

drawing no: 11435-0
name/ item: Manway cover, DN60O

input data
Type Declaration
shape of plate = 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 = 6.1 bar
design temperature T = 120 °cC

Material Data
plate: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value, plate K = 215 N/mm?
yield strength Rp 0.2 [120°C,30mm]
design strength value at room temperature K20 = 255 N/mm?
yield strength Rp 0.2 [20°C,30mm]
modulus of elasticity [120°cC] E = 205400 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 = 3 mm
bolt circle diameter (plate width) dt;f = 665 mm
mean gasket diameter (plate width) dp; f = 620 mm
residual plate thickness sR = 27 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 = 23.38 mm
res = +28 %
manufacturing tolerance ¢l = 0.6 mm
corrosion allowance c2 =. 3.0 mm
manuf. toler., act. plate thickness, for Info only ¢l = 0.8 mm
design diameter (width) D1;f = 620.0 mm
design factor (fig 5) Cl = 0.489
with diameter ratio dt/dp = 1.073
with gasket characteristic k1 = 26.000 mm
with value delta = 1.201
max allow operating pressure pmax = 11.37 bar
max allow test pressure pTmax = 19.26 bar

conditions for flat end design
req resid thickness sRmin = 16.37 mm
res = +65 %

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




Stutzen-Zusatzlasten
Additional Nozzle loads

ML

Stutzen N FR ML MC
N [N] [Nm] [Nm]
N /00 | 31500 | 27400 | 22500
N/ /00 | 31500 | 27400 | 22500
\E 200 | 9000 | 7200 | 6400
N 4 100 | 4500 | 3600 | 3200
N5 200 | 9000 | 954 954
FR FR
!
I AN
B

Mantel

Boden
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WOLF GmbH & Co. KG date

Behdlter- und Apparatebau job-no

57234 Wilnsdorf user :
bage

19.11.2004
37106
strake
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: 11435-0
name/ item: Nozzle N1, DN700

input data
Type Declaration
superposition of int.

Design Data

pressure: 2- AD-S4/KTA 3211

design pressure p = 6.2
design temperature T = 120
Additional Loads
lever arm of loading point Please note INFO F1! a = 0
radial force (in direction of vessel - positive) P = -31500
shearing force - circumferential direction Ve = 0
shearing force - longitudinal direction vVl = 0
moment - circumferential direction Mc = 22500
moment - longitudinal direction Ml = 27400
torsional moment Mt = 0
Material Data
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value K = 215
yield strength Rp 0.2 [120°C, 22mm]
safety factor : S = 1.5
shear stress theory= 1 / deformation energy theory= 2 2
Geometry Data Cvlindrical Shell
outer diameter DA = 2624
wall thickness T = 22
manufacturing tolerance cl = 7- DIN EN
corrosion allowance c2 = 3
Geometry Data Nozzle
code-no: 1- nozzle, round
outer diameter da = 711
wall thickness t = 20
manufacturing tolerance ¢l = 7- DIN EN
corrosion allowance c2 = 3
actual shell thickness T= sH= Te-cl-c2 = 18.40
tollerance cylindrical shell ct/c2 = 0.60/3.00
actual shell thickness t= sA= te-cl-c2 = 16.40
tollerance nozzle cl/c2 = 0.60/3.00
geometrical values WRC: Gamma = 70.804 3 = 0.23
KTA: t/T = 0.891 Am/+/ (Dm*T) 3.17

mm
mm
10029A
mm

mm
mm
100292
mm

mm
mm
mm
mm

9
2
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WOLF GmbH & Co. KG date 19.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Nozzle N1, DN700 page 2 of 3
| factors resulting WRC-diagrams | '
| A-B ] C-D |
f | —
N¢ - P | 7.655 (4Q) | 3.603 (30)
Mg - P | 0.016 (2c-1) | 0.039 (1c)
N¢ - Mc | | 2.336 (32) |
M¢ - Mc | | 0.062 (1A) |
N¢ - Ml | 5.131 (3B) | |
M¢ - ML [ 0.015 (1B-1) |
Nx - P | 3.603 (3C) | 7.655 (4c)
Mx - P | 0.039 (1c-1) | 0.016 (2C)
Nx - Mc | | 6.523 (4A) |
Mx - Mc | | 0.025 (2a) |
Nx - M1 | 2.637 (4B) |
Mx - M1 | 0.022 (2B-1) |
} : -
| factors resulting KTA-Diagrams
} A-B | Cc-D |
| #-up ¢$-lo| x-up x-lo| ¢-up ¢-lo| x-up x-1lo|
Pl | 4.48 4.48| 0.39 0.39] -0.38 -0.38] -0.33 -0.33]
P1Q | 3.64 5.25| 0.13 0.68| 0.71 -1.49] 0.50 -1.20]
L t 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 / P1Q = membr. / membr.+bend. stress acc. to internal Pressure
single stresses
o N/mm?> | Au Al | Bu Bl | Cu Cl | bu D1 |
i % i ; —
N¢ - P [ 10.1] 10.1] 10.1) 10.1] 4.7] 4.7 4.7] 4.7]
M¢ - P | 9.1 -9.1] 9.1 -9.1] 21.8] -21.8| 21.8] -21.8]
N¢ - Mc | | | | | -7.0] -7.0f 7.0 7.0]
M¢ - Mc | | | [ | -79.1] 79.1] 79.1| -79.1|
N¢ - Ml | -18.9] -18.9] 18.9] 18.9]| | | | |
M¢ - M1 | -22.7| 22.7] 22.7] -22.7]| | | | |
total - | -22.4] 4.8| 60.7] -2.9] -59.6] 54.9| 112.7] -89.1]
| | ! | |
T f I T |
Nx - P | 27 4.7] .7 4.7] 10.1| 10.1] 10.1] 10.1]
Mx - P | 21.8] -21.8] 21.8] -21.8] 9.1 -9.1| 9.1 -9.1]
Nx - Mc | | | | I -19.7] -19.7] 19.7] 19.7]
Mx - Mc | | | ] | -32.5] 32.5] 32.5| -32.5]|
Nx - Ml | -9.7] -9.7| 9.7]| 9.7] | | | |
Mx - Ml | -34.6] 34.6| 34.6| -34.6]| | | | |
total - x | =17.7] 7.8] 70.8] -42.0] -33.0] 13.7} 71.3] -11.8]
| ! | ! |
i i ! 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] 0.0] 0.0] | | | |
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 | I I i I 1 ! i
Au= Location A upper, Al= Location A lower, Bu= Loc B upper, etc.

N = membran stress,

P = radial force,

Mt= torsional moment,

bending stress,
moment of load,
circumf. direction

t=Tau= shear stress

Vc/V1= shear force

x= longit. direction
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WOLF GmbH & Co. KG date 19.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 37106
Nozzle N1, DN700 page 3 of 3
combines stress according to Ab-Merkblatt S4
GEH: distortion energy theory
m stress | A | B | c , D
N/mm?— f I % i
WRC-¢ omg | -8.8 | 28.9 | -2.3 | ©11.8 |
WRC-x omx | -5.0 | 14.4 | -9.6 | 29.7
WRC-T omt | 0.0 | 0.0 | 0.0 | 0.0
KTA-¢ omP¢ | 196.5 | 196.5 | -16.6 | -16.6
KTA-x omPx | 17.0 | 17.0 | -14.7 | -14.7
total-¢ omT¢ | 187.7 | 225.4 | -18.9 | ~-4.8 |
total-x omTx | 12.1 | 31.5 | -24.3 [ 15.0
| | | |
comb.str. omC | 182.0 18% | 211.5 2% | 22,1 872% | 17.9 999% {
allowable 1.5%f]| 215.0 | 215.0 | 215.0 | 215.0
! | ! : —
m+b stress | Au Al | Bu Bl | cu Cl | Du Dl |
N/mn | | | ]
WRC- ¢ omb¢ | -22.4| 4.8] 60.7] -2.9] -59.6| 54.9] 112.7] -89.1|
WRC-x ombx | -17.7] 7.8| 70.8| -42.0] -33.0| 13.7[ 71.3| -11.8]
WRC-T t | 0.0 o0.0f 0.0 0.0/ 0.0 0.0] 0.0/ 0.0]
KTA-¢ ombp¢} 159.7| 230.4] 159.7| 230.4] 31.3]| -65.4| 31.3| -65.4]|
KTA-x ombPx | 5.8 29.7] 5.8/ 29.7| 21.9] -52.6] 21.9] -52.6]
total-¢ ombT¢| 137.3| 235.2| 220.4| 227.5| -28.3] -10.4| 144.0[-154.5]|
total-x ombTx| -11.9] 37.5| 76.6| -12.2] -11.1] -38.8| 93.2] -64.4]|
l | l l
comb.str. ombC | 143.6] 218.8] 193.8| 233.9| 24.7| 34.8| 126.5] 134.4}
| 199% | 96% | 122% | 84% | 999% | 999% | 240% | 220% |
allowed 3*f | 430.0 | 430.0 | 430.0 | 430.0 |
1 | | L |

m= membrane stress

¢

]

reference:

- Welding Research Council Bulletin No.107,

- KTA 3211.2
- stress rating according to AD-Merkblatt S4

b= bending stress
circumf. direction x= tangential direction T= total stress

C= combined stress

edition 3.79
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WOLF GmbH & Co. KG date 19.11.2004

Beh&dlter- und Apparatebau job-no 36704

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: 11435-0

name/ item: Nozzle N3, DN200

input data
Type Declaration
superposition of int. pressure:

Design Data

2- AD-S4/KTA 3211

design pressure p = 6.2
design temperature T = 120
Additional Loads

lever arm of loading point Please note INFO F1! a = 0
radial force (in direction of vessel - positive) P = 2000
shearing force - circumferential direction Ve = 0
shearing force - longitudinal direction V1l = 0
moment - circumferential direction Mc = 6400
moment - longitudinal direction Ml = 7200
torsional moment Mt = 0

Material Data

material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value K = 215 N/mm?

yield strength Rp 0.2 [120°C,25mm]

safety factor S = 1.5

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

outer diameter DA = 2624 mm
wall thickness T = 22 mm
manufacturing tolerance cl = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm
Geometry Data Nozzle

code-no: 1- nozzle, round

outer diameter da = 219.1 mm
wall thickness t = 14.2 mm
manufacturing tolerance ¢t = 7- DIN EN 10029A
corrosion allowance c2 = 3 mm
results FOR INFORMATION ONLY

actual shell thickness T= sH= Te-cl-c2 = 18.40 mm
tollerance cylindrical shell c1/c2 = 0.60/3.00 mm
actual shell thickness t= sA= te-cl-c2 = 10.70 mm
tollerance nozzle cl/c2 = 0.50/3.00 mm
geometrical values WRC: Gamma = 70.804 B = 0.074

KTA: t/T =  0.581 dm/y (Dm*T) 0.952
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WOLF GmbH & Co. KG date 19.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no 36704
Nozzle N3, DN20O page 2 of 3
| factors resulting WRC-diagrams |
| A-B | C-D [
i % —
N¢ - P | 12.265 (4C) | 11.034 (3C) |
M¢ - P | 0.094 (2c-1) | 0.132 (1c)
N¢ - Mc | | 1.965 (3n) |
M¢ - Mc | | 0.097 (13) |
Ny - M1 | 6.436 (3B) | |
M¢ - M1 | 0.047 (1B-1) [ |
Nx - P | 11.034 (30) | 12.265 (4C) |
Mx - P | 0.132 (1C-1) | 0.094 (2C) |
Nx - Mc | | 2.629 (4a) |
Mx - Mc | | 0.056 (23) |
Nx - ML | 1.847 (4B) ] |
Mx - M1 | 0.072 (2B-1) [ |
} . |
| factors resulting KTA-Diagrams i
| A-B ] C-D |
| ¢-up $-lo| x-up x-lo| ¢-up $-lo| x-up x-1lo|
Pl | 3.09 3.09| 0.19 0.19] -0.23 -0.23} 0.41 0.41]
P1Q | 2.84 3.32| 0.47 -0.14] 0.18 -0.48| 0.66 0.41|
| I j
N/ M = bending- / membran stress component () = diagram
Mc / ML = circumferential / longitudinal moment P = radial load
o/ x = circumferential / logitudinal component up/lo = upper/lower
Pl / P1Q = membr. / membr.+bend. stress acc. to internal Pressure
single stresses
o N/mm2 | Au Al | Bu Bl | Cu Cl | bDu Dl |
| ; | | |
N¢ - P | -4.6| -4.6] -4.6] -4.6] -4.1| 4.1 -4.1] —4.1i
M¢ - P | -15.0] 15.0| -15.0] 15.0]| =211 2101 =211 21.1|
N¢ - Mc | | | | | -5.5| -5.5] 5.5] 5.5]
M¢ - Mc | | | | [-114.5] 114.5] 114.5|-114.5]
N¢ - M1 | -20.2| -20.2] 20.2| 20.2| | | |
M¢ - M1 | -62.6] 62.6| 62.6] -62.6]| | | | |
total - ¢ |-102.3] 52.8] 63.2] -32.1]-145.2] 125.9] 94.7]| -92.0]|
| | | | .
Nx - P | -4.1] -4.1] -4.1] -4.1| -4.6] -4.6| -4.6] -4.6]|
Mx - P | -21.1] 21.1) -21.1| 21.1] -15.0] 15.0] -15.0] 15.0]
Nx - Mc [ [ | | | -7.3] -7.3] 7.3 7.3]
Mx - Mc | | | [ | -66.5| 66.5] 66.5] -66.5]|
Nx - Ml | -5.8] -5.8] 5.8 5.8 | | | 1
Mx - M1 | -96.4] 96.4| 96.4]| -96.4| | | |
total - x [-127.4]| 107.5| 76.9] -73.6| -93.4] 69.5| 54.2| -48.8]
i % ; } —
T - Mt | 0.0 0.0l 0.0] 0.0 0.0] 0.0] 0.0] 0.0]
T - Fc | 0.0] 0.0] 0.0] 0.0] | | |
t - F1 | | | | | 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]
| I | i | | I [ !
Au= Location A upper, Al= Location A lower, Bu= Loc B upper, etc.

N = membran stress,

P

radial force,

Mt= torsional moment,

bending stress,
moment of load,

circumf. direction

t=Tau=
Vc/Vl= shear force

x= longit.

shear stres

S

direction
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WOLF GmbH & Co. KG date : 19.11.200
Cont. cylindr. shell (WRC, KTA, AD S4) job-no : 36704
Nozzle N3, DN200 page : 3 of 3

4

combines stress according to AD-Merkblatt S4
GEH: distortion energy theory

m stress | A | B | C [ D |
N/mm | | | |
WRC-¢ omg | -24.8 | 15.6 | -9.6 | 1.3 |
WRC-x omx | -9.9 [ 1.6 | -11.9 | 2.7 |
WRC-tT omt | 0.0 | 0.0 | 0.0 | 0.0 |
KTA-¢ omP¢ | 135.8 | 135.8 | -10.1 | -10.1 |
KTA-x onPx | 8.2 | .2 | 17.9 | 17.9 |
total-¢ omT¢ | 111.0 | 151.3 | -19.7 [ -8.7 |
total-x omTx | -1.7 | .9 | 6.0 | 20.7 |
| | l |
comb.str. omC | 111.8 92% | 146.6 47% | 23.3 824% | 26.1 722% ;
allowable 1.5*%f]| 215.0 | 215.0 | 215.0 | 215.0 |
] { i | |
| 1 T ]
m+b stress | Au Al | Bu Bl | cCu Cl | Du D1 1|
N/mm? | | | | —|
WRC-¢ omb¢ [-102.3| 52.8| 63.2| -32.1|-145.2] 125.9| 94.7| -92.0|
WRC-x ombx |-127.4] 107.5] 76.9] -73.6] -93.4] 69.5| 54.2] -48.8]
WRC-tT ombt | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0} 0.0} 0.0]
KTA-¢ ombP¢| 124.6| 145.9| 124.6] 145.9] 7.9 -20.9]| 7.9 -20.9]
KTA-x ombPx| 20.7| -6.3| 20.7| -6.3| 28.9| 18.1] 28.9] 18.1]
total-¢  ombT¢| 22.3] 198.7| 187.8| 113.9]|-137.2] 105.1] 102.6]-112.9]|
total-x ombTx|-106.7] 101.2] 97.6] -79.9| -64.5| 87.6| 83.2] -30.7]
l | | | |
comb.str. ombC | 119.4] 172.1] 162.7| 168.7| 118.9] 97.5| 94.4| 101.1]
| 260% | 150% | 164% | 155% | 262% | 341% | 356% | 325% |
allowed 3*f | 430.0 } 430.0 | 430.0 | 430.0 |
L L | r |
m= membrane stress b= bending stress C= combined stress

= circumf. direction x= tangential direction T= total stress

reference: - Welding Research Council Bulletin %0.107, edition 3.79
- KTA 3211.2
- stress rating according to AD-Merxblatt S4

2%
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WOLF GmbH & Co. XG date :19.11.2004
Cont. cylindr. shell (WRC, KTA, AD S4) job-no : 37106
Nozzle N4, DN100 page : 3 0of 3
combines stress according to AD-Merkblatt S4
GEH: distortion energy theory
m stress | A [ B | C | D
N/mm?*— i ] % {
WRC-¢ omg | -11.4 | 6.8 | -5.1 | 0.3 |
WRC-x omx | -4.8 | -0.1 } -5.5 | 0.9
WRC-T omt | 0.0 | 0.0 | 0.0 | 0.0 |
KTA-¢ omP¢ | 134.7 |  134.7 | -14.1 [ -14.1 |
KTA-x omPx | 10.1 | 10.1 | 22.9 | 22.9 |
total-¢ onTé | 123.3 | 141.6 | -19.2 I -13.9 |
total-x onTx | 5.3 | 10.0 | 17.4 | 23.8 |
I | | l
comb.str. omC | 120.8 78% | 136.8 57% | 31.7 578% | 33.0 552% }
allowable 1.5*%f| 215.0 | 215.0 [ 215.0 | 215.0 |
| | | | I
i T T i —
m+b stress | Au Al | Bu Bl | Cu Cl | Du D1 |
N/mm?— % } % |
WRC-¢ omb¢ | -87.4| 64.5]| 59.2| —45.5|—142.6] 132.4] 108.3[—107.8]
WRC-x ombx |-123.4| 113.8] 89.0]| -89.2]| -91.6| 80.7| 63.5]| -61.7]|
WRC-T ombt | 0.0 0.0] 0.0] 0.0} 0.0] 0.0 0.0] 0.0]
KTA-¢ ombP¢| 131.9] 138.8| 131.9] 138.8] 3.3| -20.8] 3.3] -20.8]|
KTA-x ombPx| 23.7] -8.1] 23.7] -8.1| 26.3| 35.2] 26.3]| 35.2|
total-¢ ombT¢| 44.6]| 203.3] 191.1] 93.2]—139.3[ 111.6] 111.6|—128.6|
total-x ombTx| -99.6]| 105.8] 112.8] -97.2]| -65.3] 115.9] 89.8| -26.5]
| | l | |
comb.str. ombC | 127.9] 176 1] 166.4| 165.0]| 120.7| 113.8] 102.5] 117.6]
| 236% | 144 | 158% | 161% | 256% | 278% | 320% | 266% |
allowed 3*xf | 430.0 | 430.0 | 430.0 | 430.0
I i ! L ]

m= membrane stress

b= bending stress

C= combined stress

¢= circumf. direction x= tangential direction 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 : 19.11.2004

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

Spherical shell
subject to internal pressure and add. loads
WRC 107:1979-03, KTA 3211.2, AD S54:2000-10

drawing no: 11435-0
name/ item: Nozzle N2 DN700

input data
Type Declaration
superposition of int. pressure: 2- KTA 3211

Design data

design pressure p = 6
design temperature T = 120
Additional Loads

lever arm of loading point a = 0
radial force (in direction of vessel - positive) P = 31500
shearing force in direction 1-1 vl = 0
shearing force in direction 2-2 V2 = 0
moment in direction 1-1 M1 = 35454
moment in direction 2-2 M2 = 0
torsional moment Mt = 0
Material Data

material: 0841-X 2 CrNiMoN 17 11 2 (1.4406) DIN EN 10028-7 AD-W2
design strength value K = 246

yield strength Rp 1.0 [120°C, 24mm]

safety factor S = 1.5
shear stress theory= 1 / deformation energy theory= 2 = 1-
Geometry Data Spherical Shell

outer diameter of spherical shell DA = 4222
actuall wall thickness Te = 20
manufacturing tolerance ¢l = 6- DIN 280
corrosion allowance c2 = 3
Geometry Data Nozzle

code-no: 1- nozzle, round

nozzle outer diameter da = 711
nozzle wall thickness t = 12
manufacturing tolerance ¢l = 7- DIN EN
corrosion allowance c2 = 3
actual thickness of spherical shell T= sH= Te-cl-¢c2 = 16.50
tolerance spherical shell cl/c2 = 0.50/3.00
actual thickness of nozzle t= sA= te-cl-c2 = 8.50
tolerance nozzle ct/ec2 = 0.50/3.00

mm
mm
11-13
mm

mm
mm
10029A
mm

mm
mm
mm
mm
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WOLF GmbH & Co. KG date 19011,
Cont. spheric. shell (WRC, KTA, AD S4) job-no : 37106
Nozzle N2 DN700 page : 2 of 3

2004

geometrical values WRC
for rho= 1.94; gamma=41.32; u=1.909

Nx*T/P:0.0103 | Mx/P:0.0064 | Nx*T*y/(RmT)/M:0.0095 | Mx*y(RmT)/M:0.0067
Ny*T/P:0.1105 | My/P:0.0081 | Ny*T*y(RmT)/M:0.1002 | My*y(RmT)/M:0.0096

This values has been interpolated from the diagrams

SP-1 to SP-10 and SM-1 to SM-10 using the folowing values
for gamma = 15 and rho = 1 and 2
and gamma = 50 and rho = 4

N= normal force, M= moment, x= meridional-, y= tangential-component

explanation to scope of Diagrams of WRC 107

Gamma=5 Gamma=15 Gamma=50
| ! i
Rho= 0.25 I | —]
I | |
Rho= 1 —IF 1 i
| +++++++++++++++] * |
Rho= 2 —— [ | |
[ +++++++++++++++] {
Rho= 4 —F i =1
| [l +4++++++++ 4+
Rho= 10" L I

+: in WRC specified values *: vallue needed for calculat

geometrical values KTA
da/J ((DA-T)*T) = 2.67 (DA-T)/T = 254.88 t/T = 0.52

ion

| stress value a | local membran stress
| |
i I
membran component | 4.24 | 161.90
membran + bending comp. | 7.43 | 284.06
single stresses
o N/mm? | Au Al | Bu Bl | cCu Cl | bDu D1 |
| | | I | 1 | 1 I
Nx - P | -1.2] -1.2) -1.2] -1.2] -1.2] -1.2] -1.2] -1.2i
Mx - P | -4.5] 5] -4.5] 5] -4.5]| 4.5] -4.5] 4.5
Nx -~ M1 | | | | | -6.7| -6.7] 6.7] 6.7]
Mx - M1 | | | | | -28.1] 28.1] 28.1| -28.1|
Nx - M2 | 0.0] 0.0] 0.0] 0.0] | | | |
Mx - M2 | .0 0.0] 0.0] 0.0] | | | |
total - x | -5.6] 3.3] -5.6] 3.3] -40.4| 24.7| 29.1] -18.1]
| E | | |
Ny - P | -12.8] -12.8] -12.8] -12.8]| -12.8] -12.8] -12.8]| —12.8i
My - P | -5.6] 5.6 -5.6] 5.6 -5.6] 5.6 -5.6] 5.6]
Ny - M1 | | | | | -70.0| -70.0] 70.0] 70.0]
My - M1 | | | | | -40.3| 40.3] 40.3| -40.3]
Ny - M2 [ 0.0] 0.0] 0.0 0.0] | | | |
My - M2 | 0.0 0.0] 0.0] 0.0] | | | [
total - y | -18.4| -7.2| -18.4] -7.2|-128.7| -36.9] 92.0| 22.6]|
| | | | —
T - Vi1 { | | | | 0.0] 0.0] 0.0] 0.0}
T - V2 | 0.0] 0.0] 0.0 0.0] ] [ | |
T - Mt | 0.0 0.0] 0.0 0.0] 0.0] 0.0 0.0 0.0]
total - Tau | 0.0] 0.0/ 0.0] 0.0] 0.0/ 0.0] 0.0] 0.0]
| I i 1 }
Au=position A upper, Al= position A lower, Bl= position B upper
N= membran components, M = bending components, t=tau= shear stress
P= radial force, M11/M22= overtuning moment, V1/V2= shear load
Mt=torsional moment, X = meridian dir. (1-1) y= tangential (2-2)
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WOLF GmbH & Co. KG date : 19.11.2004
Cont. spheric. shell (WRC, KTA, AD S4) job-no : 37106
Nozzle N2 DN700 page : 3 of 3

combines stress according to AD-Merkblatt S4
SSH: shear stress theory

m stresses | A | B | C | D |
N/mm?— i ] ! %
WRC-x omx | -1.2 ! -1.2 | -7.8 | 5.5 |
WRC~y omy | -12.8 | -12.8 | -82.8 | 57.3 |
WRC-T omt | 0.0 | 0.0 | 0.0 [ 0.0 |
KTA omP | 161.9 | 161.9 | 161.9 | 161.9
total-x omTx | 160.7 | 160.7 | 154.1 | 167.4
total-y omTy [ 149 .1 | 149.1 | 79.1 | 219.2
| l l l
comb.str. omC | 160.7 53% | 160.7 53% | 154.1 60% | 219.2 12% {
allowed 1.5%f| 246.0 | 246.0 | 246.0 | 246.0
} % I } —
n+b stresses I Au Al | Bu Bl | cCu ci | Du D1 |
N/mm?—] | | l : | | | |
WRC-x ombx | -5.6] 3.3 -5.6]| 3.3] -40.4] 24.7]| 29.1| -18.1]
WRC-y omby | -18.4| -7.2] -18.4]| -7.2|-128.7] -36.9| 92.0] 22.6]
WRC-T ombt | 0.0f 0.0] 0.0] 0.0 0.0] 0.0] 0.0 0.0]
KTA ombP | 284.1 | 284.1 | 284.1 | 284.1 |
total-x ombTx | 278.4| 287.3| 278.4] 287.3| 243.7| 308.7| 313.1] 265.9]|
total-y ombTy| 265.7| 276.9| 265.7] 276.9] 155.3| 247.1| 376.0] 306.6]|
l | | |
comb.str. ombC | 278.4| 287.3] 278.4| 287.3] 243.7| 308.7]| 376.0]| 306.6}
| 77% | 7% | 77% | 71% | 102% | 59% | 31% | 60% |
allowed 3*f | 492.0 | 492.0 | 492.0 | 492.0 |
i ! I ! |
m= membrane stress b= bending stress C= combined stress
x= meridian direc. y= tangential direction T= total stress
reference: - Welding Research Council Bulletin No.107, edition 3.79
~ stress rating according to AD-Merkblatt S4
- KTA 3211.2
please check the calculation with p=0
Following formulas are used to calculate the stresses:
- calculation with int. pressure loading acc. to KTA
onmTx = omx + omP ombTx = ombxX + ombP
omTy = omy + omP ombTy = omby + ombP
- calculation of combined stress according to SS- theory
omC: max from 7 * [(omx+omy) = SQR ((omx-omy)? + 4%z2)]
and SQR ((omx-omy)? + 4*t?)
ombC: max from 4 * [(ombx+omby) * SQR ( (ombx-omby)?2 + 4%p2)]
and SQR ((ombx-omby)?2 + 4*r2)
- abbreviations:
om : membrane stress (WRC 107) omb : membrane+ bending stress WRC
omP: int.press.stress (membr.) ombP: int.press.stress(m.+bending)
omT: total membran stress ombT: total membran+bending stress
omC: combined membran stress ombC: combined m. + bending stress
T : shearing stress (WRC 107)
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WOLF GmbH & Co. KG date 1 07.12.2004

Behdlter- und Apparatebau job-no : 37106
57234 Wilnsdorf user ¢ Strake
page : 1 of 4

Spherical shell
subject to internal pressure and add. loads
WRC 107:1979-03, KTA 3211.2, AD S84:2000-10

drawing no: 11435-0
name/ item: Nozzle N5, Bottom head, DN200

input data
Type Declaration
superposition of int. pressure: 2- KTA 3211

Design data

design pressure p = 6.2 bar
design temperature T = 120 °c
Additional Loads

lever arm of loading point a = 0 mm
radial force (in direction of vessel -~ positive) P = 0 N
shearing force in direction 1-1 vl = 0N
shearing force in direction 2-2 V2 = 0 N
moment in direction 1-1 M1 = 1350 Nm
moment in direction 2-2 M2 = 0 Nm
torsional moment Mt =~ 0 Nm

Material Data
material: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value K = 215 N/mm?

yield strength Rp 0.2 [120°C, 15mm]

safety factor S = 1.5

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

outer diameter of spherical shell DA = 4198 mm
actuall wall thickness Te = 12 mm
manufacturing tolerance cl = 6- DIN 28011-13
corrosion allowance c2 = 3 mm

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

nozzle outer diameter da = 219.1 mm
nozzle wall thickness t = 10 mm
manufacturing tolerance ¢l = 3- DIN 17175
corrosion allowance c2 = 3 mm
attention

Rho- value out of scope of figure SP1-10 und SM1-10 of WRC 107
see informationen to geometry data in DIMy-part results

error KTA 3211:

Dm/T = 492.882 out of scope

scope of KTA: 50 <= Dm/T <= 400

charts were used for parameter Dm/T = 400
t/T = 0.676 out of scope

range for KTA : 0.77 < /T < 1.3
values were extrapolated.

DIMy extrapolation range: 0.5 < t/T < 0.77

results may not be conservative.

-—3&, -
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WOLF GmbH & Co. KG date : 07.12.2004
Cont. spheric. shell (WRC, KTA, AD S4) job-no : 37106
Nozzle N5, Bottom head, DN200 page : 2 of 4

results FOR INFORMATION ONLY

actual thickness of spherical shell T= sH= Te-cl-c2 = 8.50 mm
tolerance spherical shell cl/c2 = 0.50/3.00 mm
actual thickness of nozzle t= sA= te-cl-c2 = 5.75 mm
tolerance nozzle cl1/c2 = 1.25/3.00 mm

geometrical values WRC
for rho= 1.48; gamma=18.55; u=0.821
Nx*T/P:0.0307 | Mx/P:0.0447 | Nx*T*/(RmT)/M:0.0486 | Mx*y (RmT)/M:0.0856
Ny*T/P:0.1544 | My/P:0.0244 | Ny*T*J(RmT)/M:0.1685 | My*J(RmT) /M:0.0561
This values has been interpolated from the diagrams
SP-1 to SP-10 and SM-1 to SM-10 using the folowing values
for gamma = 15 and rho = 1 and 2
and gamma = 50 and rho = 4
N= normal force, M= moment, x= meridional-, y= tangential-component

explanation to scope of Diagrams of WRC 107

Gamma=>5 Gamma=15 Gamma=50
I l |
Rho= 0.25 I | !
I | l
Rho= 1 I 1 ' |
| +++++++++t++++++ | * |
Rho= 2 —— [ | {
| +++++++++++++++ ] |
Rho= 4 u i Tl
| | +++++++++++++++]]
Rho= 10 - N

+: 1n WRC specified values *: vallue needed for calculation

geometrical values KTA
da/J ((DA-T)*T) = 1.13 (DA-T)/T = 400.00 t/T = 0.68
stress value a local membran stress

! |
| |
l |

membran component 2.28 174.36
membran + bending comp. 3.08 234.98
single stresses
o N/mm? | Au Al | Bu Bl | cCu cl | Du Dl |
% ' i ' ! : { : —
Nx - P f 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0]
Mx - P | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0]
Nx - M1 | | | | | -6.8] -6.8] 6.8] 6.8]
Mx - M1 | | | | | =71.9] 71.9] 71.9] -71.9|
Nx - M2 | 0.0] 0.0] 0.0 0.0] | | | |
Mx - M2 { 0.0 0.0] 0.0] 0.0] | | | j
total - x | 0.0] 0.0] 0.0] 0.0] -78.7| 65.1] 78.7| -65.1]
I % I % !
Ny - P | 0.0] 0.0] 0.0 0.0 0.0 0.0] 0.0] 0.0]
My - P | 0.0] 0.0} 0.0] 0.0] 0.0] 0.0] 0.0 0.0]
Ny - M1 | | | | | -23.6] -23.6| 23.6] 23.6|
My - M1 | | | | | ~47.1|  47.1| 47.11 -47.1|
Ny - M2 | 0.0 0.0] 0.0] 0.0] | | | |
My - M2 | 0.0] 0.0] 0.0] 0.0 | | | |
total ~ vy | 0.0] 0.0] 0.0] 0.0 -70.7]| 23.5| 70.7]| -23.5]
i | ! | !
-SS-
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WOLF GmbH & Co. KG date 07.12.2004
Cont. spheric. shell (WRC, KTA, AD S4) job-no 37106
Nozzle N5, Bottom head, DN200 rage 3 of 4
continuation single stresses
o N/mm? | Au Al | Bu Bl | Cu Cl | Du Dl |
N/rom >—} | | ] i t | | —
T - Vi | | | | i 0.0] 0.0] 0.0] 0.0]
T - V2 | 0.0] 0.0 0.0] 0.0] | | | |
T - Mt | 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0] 0.0]
total - Tau | 0.0] 0.0] 0.0] 0.0] 0.0 0.0] 0.0} 0.0]
| ! ! I |

Au=position A upper,
P= radial force, M11/M2

Mt=torsional moment, X =

Al= position A lower,
N= membran components, M = bending components,
2=
(1-1)

combines stress according to AD-Merkblatt S4

Bl= position B upper
t=tau= shear stress

overtuning moment, V1/V2= shear load
meridian dir.

y= tangential (2-2)

SSH: shear stress theory
m stresses | A | B | c | D |
N/mm?*— % t —

WRC-x omx | 0.0 | 0.0 [ -6.8 | 6.8 |
WRC-y omy | 0.0 | 0.0 | -23.6 | 23.6 |
WRC-tT omt | 0.0 | 0.0 | 0.0 | 0.0 |
KTA omP | 174.4 | 174.4 | 174.4 | 174 .4 |
total-x omTx | 174.4 | 174.4 | 167.5 | 181.2 |
total-y omTy | 174 .4 | 174 .4 ! 150.8 | 198.0 |

I | | | I
comb.str. omC | 174.4 23% | 174.4 23% | 167.5 28% | 198.0 9% |
allowed 1.5%f| 215.0 | 215.0 | 215.0 | 215.0 |

! i I ! =
m+b stresses | au Al | Bu Bl | Cu Cl | Du D1 |

N/mm?—] L | L i L | | —]

WRC-x ombx | 0.0] 0.0] 0.0] 0.0] -78.7| 65. 11 78.7]| -65.1]
WRC-vy omby | 0.0] 0.0] 0.0] 0.0] -70.7] 23. 5] 70.7] -23.5]
WRC-T ombt | 0.0] 0.0} 0.0] 0.0] 0.0 0.0] 0.0] 0.0]
KTA ombP | 235.0 | 235.0 | 235.0 | 235.0 |
total-x ombTx| 235.0| 235.0| 235. 0} 235.0] 156.2] 300. 1] 313.7] 169.9]|
total-y ombTy| 235.0] 235.0| 235. 0| 235.0] 164.3] 258. 5] 305.7] 211.5]

| | | | |
comb.str. ombC | 235.0| 235.0] 235.0] 235.0/ 164.3] 300. 1] 313.7] 211.5]|

| 83% | 83% | 83% | 83% | 162% | 43% | 37% | 103% |
allowed 3*f | 430.0 | 430.0 i 430.0 | 430.0 |

| > ! }

m= membrane stress b= bending stress C= combined stress
x= meridian direc. y= tangential directicn T= total stress
reference: - Welding Research Council Bulletin No.107, edition 3.79
- stress rating according to AD-Merkblatt S4
- KTA 3211.2
,‘36 -
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WOLF GmbH & Co. KG date + 07.12.2004
Cont. spheric. shell (WRC, KTA, AD S4) job-no : 37106
Nozzle N5, Bottom head, DN200 page : 4 of 4

Following formulas are used to calculate the stresses:

- calculation with int. pressure loading acc. to KTA
onTx = omx + omP ombTx = ombx + ombP
onTy = omy + omP ombTy = omby + ombP

- calculation of combined stress according to SS- theory

omC: max from ¥ * [(omx+omy) = SQR ((omx-omy)? + 4*g2)]

and SQR ((omx-omy)? + 4*%rg?)
1

ombC: max from 7 * [(ombx+omby) + SQR ((ombx-omby)? + 4%tg2?)]
and SQR ((ombx-omby)? + 4*tr?)

- abbreviations:
om : membrane stress (WRC 107) omb : membrane+ bending stress WRC
omP: int.press.stress (membr.) ombP: int.press.stress(m.+bending)
omT: total membran stress ombT: total membran+bending stress
omC: combined membran stress ombC: combined m. + bending stress
T : shearing stress (WRC 107)

_ 35._
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Lifting Trunnions
Direct Contact After Cooler
Drawing No.: 11435-0
Wolf Job No.: 37.106
Use of Lifting Trunnions nominal size 5 acc. to DIN 28085
The total empty weight of the vessel is 53 000 kg
Force per trunnion Ft = 53 000 * 9.81/2 =259 965 N _
Allowable total loading per trunnion ,,Nominal size 5, Shape A*“ acc. to DIN 28085 under
consideration of an impact factor of 1.6:
Faiow =325 188 N> 259 965 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): P265 GH
Yield strength K = 265 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: 710 x 710 x 32 mm
-Maximum force per trunnion Fle 53000/2 * 9.81 * 2 =519 930 N
-Total cross area of fillet welds Af=4 x 710 x 6 = 17 040 mm?
-Shearing stress: Os =Fle / Af=519930/17 040 =30.5 N/mm?
-Maximum bending moment:
Mmax =Fle x 1 =519 930 x 140 =72 790 200 Nmm

BxH*-bxh® 722x722°-710x 710°
-Moment of resistance: W = = =4 067 451 mm?

6xH 6 x722
-Bending stress: Ob = Mmax/ W =72 790200/ 4 067 451 = 17.9 N/mm?
-Total stress: Gtot=Os+ Ob= 30.5 + 17.9 = 48,4 N/mm?
-Allowable stress for fillet welds: Gallow =265 x 0.55 /1.5 =97.2 N/mm?

Gallow > Otot

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

prepared: Strake Date: 22.11.04

FADATEN\WINWORD\Auftraege-Terchnik\Air-Liquide 37106\Ber-Tragzapf-11435-0.doc
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Calculation of tailing lug for  Direct Contact After Cooler W13001

acc. to drawing no. 11435-0 Com.: 37.106
The calculation was prepared following  DIN 28086
Loads: Number of tailing lugs
The empty weigth of one PSA Adsorber
is about 530000 N
Impact factor: 1,6
Fe= 530000 * 0,25 * 1,6 = 212000 N

1. Calculation of tailing eye:

Moments and stresses:

_ Fe * 2c

n= 2
S1= 20
Ri= 120

d= 50
hi= 120

b= 95
2¢= 145

mm
mm
mm
mm
mm
mm

Fi1=_ 106000 N

Mb= 2 = 3842500,00 Nmm S1
* 2
W (actua1)=—s—‘6—b= 3008333 mm?
0
Awy= S1 *b = 1900,00 mm? |/
Bending stress Fe i
—_ Mb — 2
0 (b= - 127,73 N/mm Q:\
Tension
— Fl — 2
0 = X 55,79 N/mm
Total stress
dwr= 0w + O = 183,52 N/mm?

Allowable stress value acc. to DIMY

Rp 0.2 (yield strength)= 235,00 N/mm?

O (o= 183,52 Nmm* < Sqllow)= 23500 Nmm’

FADATEN\WINWORD\Auftraege-Technik\Messer-37.106\1 1435-Rieselkihler\[ 1 1435-Berechnung-Nachfirose-engl xls]-
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2. Calculation of welding seams:

Total length of fillet welds:

Lewo= L1 + L2 + L3 = 615,00 mm hi= 120 mm
Li= TSmm

Total cross area of fillet welds: L= 150 mm
A= 2% Lges) *a = 12300,00 mm? Ls= 150 mm

a= 10 mm
Total moment of resistance:

h4
* * 2 = g o
W =8 L 1260750,00  mm? L2
6 P -
)
: . Fy :
The angle of maximum strain is B~ 65° Sy
cosf= 0,42
sin = 0,91 S
Fx= Fe * cosff = 89595,07 N
Fy= Fe * sinf = 19213725 N Fx '
Bending stress: B ] ,
_ _Mb _ Fy * hl _ , L /A
S = Ve Ve 18,29 N/mm L3
Tension:
— FX — 2
0 o= Ao 7,28 N/mm
Total stress:
dey= Sy + O = 25,57 N/mm?
Shear stress:
__ By 2
T= A 15,62 N/mm
Relative stress:
d (v= \/ 8y + 7 = 29,97 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?
O(we= 29,97 Nmm < Sllow)= 129,25 Nmm? ( 3313 %)

22.11.2004  Ruppel

F\DATEN\WINWORD\Aufiraege-Technik\Messer-37.106\1 1435-Rieselkiihler\[1 1435-Berechnung-Nachfiirése-engl.xls]-
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Sheet 1
Equipment: Direct Contact After Cooler W13001 Drawing No.: 11435-0

1. Calculation of supporting beam, section B-B
-Loading force acc. to customer’s drawing: max. 1000 kg = 9810 N

-Maximum bending moment:
Mmax=FxD/8 =9810x2600/8 = 3 188 250 Nmm

-required moment of resistance: for a T-beam of material S235 JRG2, at t = 120°C and
a safety factor of S=1.5 (yield strength: Rp0.2 = 187 N/mm?) :
Wreq =Mmax x S/Rp0.2 = 3 188 250 Nmm x 1.5/ 187 N/mm? = 25574 mm® =25.574 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 = 25.574 cm®

2. Calculation of supporting beams for grating, sections C-C
- Total loading force acc. to customer’s drawing: 4 100 kg = 40221 N

- - Total grating area  Atwt= 260X pi/4 = 53 093 cm?
- Proportionate width per beam B=260/5 = 52 em

-Calculation of central beam with the largest span:
- Proportionate area of central beam ATmax = 260cm x 52¢cm = 13 520 cm?
- Load per unit of length: Frmax = 40221 N /53 093 cm? x 13520 cm? = 10242 N

-Maximum bending moment:
Mmax=FxD/8 =10242x2600/8 = 3 328 708 Nmm

-required moment of resistance: for a I-beam of material S235 JRG2, at t = 120°C and
a safety factor of S=1.5 (yield strength: Rp0.2 = 187 N/mm?) :
Wreq = Mmax x S/Rp0.2 = 3328 708 Nmm x 1.5/ 187 N/mm? = 26 701 mm® =26.701 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?® > Wreq = 26.701 cm?

~Grating:
-Load per unit of area =4 100 kg /5,3 m?= 772 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 = 520mm).

{ FADATEN\WINWORD\Auftraege-Technik\Messer-37.106\1 1435-Rieselkithler\l-Trager-Statik-1 1435-0.doc

40




3. Calculation of supporting beams , sections D-D

- Total loading force acc. to customer’s drawing: 1 700 kg = 16 677 N
- Load per one beam = 16 677N/2 = 8338.5N

-Maximum bending moment:

Mmax=FxD/8 =8338.5x2457/8 = 2560962 Nmm

-required moment of resistance: for a T-beam of material S235 JRG2, at t = 120°C and
a safety factor of S=1.5 (yield strength: Rp0.2 = 187 N/mm?) :
Wreq=Mmax X S/Rp0.2 = 2 560 962 Nmm x 1.5/ 187 N/mm? = 20 542 mm® =20.542 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® > Wreq = 20.542 ¢cm?

aufpestelit; Strake Datum:  22.11.04

F :UJATEN\WINWORD\Auﬁraege-Technik\Messer—37. 106\11435-Rieselkithlenl-Trager-Statik-11435-0.doc
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1. GENERAL / Allgemeines.

Subject: Pressure vessel within the meaning of the PED
with static load.
Es handelt sich um einen Druckbehélter im Sinne der Druckgeréaterichtlinie 97/23/EG
mit ruhender Belastung. :
H/D<=7
Place of erection/
Aufstellungsort: Kosice No.9, Slovakia

2. Quoted technical rules:
Zitierte Technische Regeln:

2.1 Air Liquide-Spezifikation TAG-Nr. W13001
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!

- L,g-




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= 6 bar (g)
Design temperature/zul.Betriebstemperatur t = 120 °C
Weight empty/Leergewicht Behaiter G= 265 kN
Weight fluid/Eigengewicht Medium G= 140 kN
Weight inner equipm./Gesamtgewicht Einbauten 1) G = 265 kN
Weight outer equipm./Gesamtgewicht Anbauten 2) G = 153,3 kN
|max._operating weight/Betriebsgewicht G= 823,3 kN |
3.1.2 Test condition/Priifzustand:
Test pressure/Prifdruck p'= 11,6 bar
Test temperature/Priftemperatur t'= 20 °C
Weight empty/Leergewicht Behalter G= 265 kN
Weight water/Eigengewicht Wasser G= 1200 kN
Weight inner equipm./Gesamtgewicht Einbauten 1) G = 265 kN
Weight outer equipm./Gesamtgewicht Anbauten 2) G = 0 kN
| Test weight/Priifgewicht G'= 1730 kN ]
3.1.3 Erection/Montage:
without pressure/drucklos p= atm. bar
Temperature/Temperatur t= 20 °C
|Empty weight/Leergewicht Behalter G= 310 kN
1) Abscheider, Verteilerboden, Packungen ges.ca. 265kN
2) Ring-, u.Kopfbithnen mit Verkehrslasten =0 kN
Isolation-Zylinder &.52,72*pi/4m x 24,45 m hoch = 142,1m2 x 30kg = 42,62 kN
Isolation-Dach 4.2 ca. 2,722 x pi/4 m = 5,81m2 x 30kg =174 kN
Schneelasten ca. 17,43 kN
Stutzen N1,N3,N4,N5; vertikale Kraftkomponente FL =0 kN
Stutzen N2: vertikale Kraftkomponente FR =31,5kN
Vertikallasten auf Rohrkonsolen 5t+0,5t+0,5t=6t =60 kN
Gesamt ca. 1563,3 kN

- G-




3.2 Vessel / Behélter:
- Vessel diameter/Behéalterdurchm.

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

3.3 Pipelines/Rohrleitungen: )
Heigth/Hohe

3.4 Circular platform/Ringbiihne:
-OD of Platform/a.@ der Bihne
-Height of Platform/H&he der Buhne
-No. of platforms/Anzahl der Bihnenin: 0 <H <=8m
-No. of platforms/Anzahl der Bithnenin: 8 <H<=20m

-No. of platforms/Anzahl der Biihnen in: H>20m
3.5 Head platform/Kopfbiihne : %]
Heigth/Hthe
Level/Héhenlage
3.6 Ladder/Aufstiegsleiter: Heigth/Héhe
3.7 Erection platf./Montagegeriist: Heigth/Hohe

[ = B = B — I =~ 3 - I = ]

mm

mm

mm

mm

mm

mm
mm

mm
mm
mm
mm

mm
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4. Applicable loads/Lastannahmen.

4.1 Wind working surfaces/Windangriffsflichen

Vessel (projected area): / Behilter (projizierte Flache):

Height/Héhe H: <= 8m Ab1= 22502
Height/H6he H: 8m < H <=20m Ab2= 33,888
Height/Hshe H: > 20m Ab3= 12,002
Pipeline (projected area):/Rohrleitung (projizierte Fldche):
Height/Hthe h1: <= 8m Art= 5688
Height/Héhe h1:  8m<h1 <=20m Ar2= 8,532
Height/Héhe h1: > 20m Ar3= 3,16395
Platforms:
Circuler platform / Ringbtthne  h2 <=8 m Ab= 0
Circuler platform / Ringbihne 8 <h2 <=20m Ab= 0
Circuler platform / Ringbthne  h2 > 20 m Ab= 0
Head platform / Kopfbithne Ak= 0
' Ladder (projected area): / Leiter (projizierte Flédche):
Heigth/Héhe h4 <=8m Al= 0
Height/Hbhe 8 < h4 <= 20m Al= 0
Height/Hohe h4 > 20m A= 0
Erection platf.(projected area):/Montagegeriist (projizierte Fléche):
Height/Hbhe h5 <= 8m Ag=0
Height/Hbhe 8 <h5 <= 20m Ag=0
Height/Hohe h5 > 20m Ag= 0




4.2 Coefficients of resistance / Widerstandbeiwerte "c"

Vessel /Behilter c=0,8
Pipeline /Rohrleitung c=15
Platforms /BUlhnen c=14

Ladders /Aufstiegsleitern c=1,.2

Erection- /Montagegeriist c=1,2
platform

-G -




4.3 Horicontal forces caused by wind / Horizontalkréfte aus Wind

Wind pressure;at Om<H<=8m g=10,5 kN/m?
Staudruck at 8m<H<=20m g= 0,8 kN/m?
at 20m<H<=100m g= 1,1 kN/m?
Vessel/ H <=8 m Hohe Fh = 9,0368 kN
Behalter 8 m < H <=20 m Hohe Fh= 21,68832 kN
Behaiter H > 20 m Hohe Fh= 10,56176 kN
Pipeline/ h1 <=8 m Hohe Fh = 4,266 kN
Rohrleitung 8 m < h1 <=20 m Hohe Fh= 10,2384 kN
h1 > 20 m Hohe Fh= 52205175 kN
Circular platf./ h2 <=8 m Héhe Fh=10 kN
Ringbiithne 8 m <h2 <=20 m Hohe Fh=10 kN
h2 > 20 m Hohe Fh=10 kN
Head platform/ Fh=0 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=0 kN
Mounting platf./ h5 <=8 m Hohe Fh=10 kN
Montagegerist 8 m < h5 <= 20 m Hohe Fh=0 kN
h& > 20 m Hohe Fh=10 kN
[Operatinggndition/Betriebszustand max. Fh = 61,0117975 kN |
| Test condition/Priifzustand max. Fh = 61,0117975 kN |
|Erection platform/Montagegeriist max. Fh =0 kN |

-<O-




4.4 Moments caused by wind, calculated from skirt's bearing
Momente aus Wind, bezogen auf UK-Standzarge

Vessel/ H <=8 m Héhe M= 36,1472 kNm
Behalter 8 m <H <=20 m Hséhe M= 390,38976 kNm

H > 20 m Hohe M= 233,67894 kNm
Pipeline/ ht <=8 m Hoéhe M= 17,064 kNm
Rohrleitung 8 m < h1 <=20 m Héhe M= 1842912 kNm

h1 > 20 m Héhe M= 116,026  kNm
Circular platform/ h2 <= 8 m Hohe M= 0 kNm
Ringbtihne 8 m <h2 <= 20 m Héhe M=0 kNm

h2 > 20 m Héhe M=0 kNm
Head platform/ =0 kNm
Kopfblhne
Ladder/ h4 <= 8 m Hoéhe =0 kNm
Aufstiegsleiter 8 m < h4 <= 20 m Hohe =0 kNm

h4 > 20 m Hohe =0 kKNm
Mounting platform/ h5 <= 8 m Héhe =0 kKNm
Montagegeriist 8 m < h5 <= 20 m Hohe =0 kKNm

h& > 20 m Hohe =0 KNm
|Operating condition/Betriebszustand max, M= 977,5971  kNm |
[Test condition/Priifzustand max, M= 977,5971  kNm |
[Erection platform/Montagegriist max, M= 0 kNm |




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

Description / Benennung: Direct Contact After Cooler

Drawing No. / Zeichnung Nr.: 11435-0
Place of erection / Aufstellungsort: ASU Kosice No.9

acc. Specification from Air Liquide TAG-Nr. W13001 following additional Nozzle loads have to
be considered in the statical calculation:

Nozzle / Stutzen N2 = DN700: Horizontal load / Horizontalkraft FR = 31500 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M. Nt =31.500 x 24.45 m = 770175 Nm

Nozzle / Stutzen N1 = DN700: Horizontal load / Horizontalkraft FR = 31500 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M. N1=31500x 4.3 m= 135450 Nm

Nozzle / Stutzen N3 = DN 200: horizontal load / Horizontalkraft FR = 9000 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M_N3 = 9000 x 9,55 m = 85950 Nm

Nozzle / Stutzen N4 = DN 100: horizontal load / Horizontalkraft FR = 4500 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M_N4=4500x21,94 m=98730 Nm

Nozzle / Stutzen N5 = DN 200: horizontal loads / Horizontalkraft FR = 9000 N
Moment based on bottom of skirt

Moment, bezogen auf Unterkante Standzarge
M_N5=9000x 0,5 m= 4500 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 betréigt flir den Betriebs- und

Priifzustand:

Mges. = Mwind + M_Nt+ M_N2+ M N3+ M_Na+ M N5 - M N1

Meges. =977.597 + 770.175 + 135.450 + 85.950 + 98.730+4500

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:  22.11.2004

(F:\Daten\winword\Auftrige-Technik\Messer 37106\11436_Statik.doc)
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WOLF GmbH & Co. KG date 1 23.11.2004

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: 11345-0
name/ item: Direct contact after cooler W13001

input data

part description )

design type: 2- B- connection of skird support in knuckle area
type of dished end acc to AD-Merkblatt B3: 2- Korbbogen type
calculation of stand frame/foot construction = 1- yes

design data

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

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

design pressure p = 6 bar
pressure by hydrostatic column ph = .2 bar
design temperature T = 120 °cC
perpendicular external force F1 = 683300 N
weight of filling FF = 140000 N
vessel weight beneath section 2-2 dF = 823300 N
external moment at stand frame connection M1 = 2072402 Nm
external moment (stand frame, section 4-4) M4 = 2072402 Nm
loading force in section 4-4 F4 = 823300 N
external moment (stand frame, section 5-5) MS = 2072402 Nm
max loading force in section 5-5 Fbmax = 823300 N
min loading force in section 5-5 Fbmin = 310000 N
geometry data
outer diameter of vessel Da = 2624 mm
wall thickness of shell se = 12 mm
manufacturing tolerance ¢l = 6- DIN 28011-13
corrosion allowance c2 = 3 mm
outer diameter of stand frame Daz = 2624 mm
wall thickness of stand frame sZ = 12 mm
manufacturing tolerance cl = 7- DIN EN 100292
corrosion allowance c2 = 0 mm

mat.vessel: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value, vessel KB =
yield strength Rp 0.2 [120°C, 12mm]

215

N/mm?

mat. frame: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

N/mm 2

N/mm?

N/mm?
N/mm?2

N/mm?

N/mm?
N

mm
mm
mm
mm

design strength value, frame KZ = 215
yield strength Rp 0.2 [120°C, 12mm]

safety factor, vessel / frame, section 3-3 S = 1.5

mat.baser.: 0703-S 235 JrR @2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, base ring KF = 180
yield strength Rp 0.2 [120°C, 40mm]

safety factor support features, frame below 3-3 S = 1.5
allow design stress frame acc to AD-83/0, table 1 fZ = 143.33
allow design stress base ring, AD-S3/0, table 1 fR = 120

mat. bolts: 0043-St 52-3 (1.0570) DIN 17100:1980-01 AD-W13:1998-02
design strength value, anchor bolts Ks = 234
yield strength Rp 0.2 [120°C, 42mm)

safety factor, anchor bolts S = 2.2
allow design stress acc to AD-S3/0, table 1 fs = 106.36

prestress bolt load (unknown = 0) Fv = 0

geometry data stand frame / base ring

outside width of opening of stand frame ba = 640
thickness of pad reinforcement of opening tzZ = 20

width of pad reinf. of frame opening b7 = 200
external overstanding of pad reinforcement fv = 50

DIMy 4.15/Rev 02, Modul 831 4.15/14.06.2004/16.01.2004 copyright by RWTUV, Essen, Sermany
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WOLF GmbH & Co. KG date T 23.11.2004

cont. Vessels on Stand Frames job-no 37106
Direct contact after cocler W13001 page 1 2 of 3
continuation geometry data stand frame /_base ring
base ring type simple= 1 / reinforced= 2 = 2
number of foundation bolts n = 24
foundation bolt hole circle Dt = 2674 mm
diameter of bolt hole dt = 48 mm
act base ring thickness, without allowances eR = 29.2 mm
base ring width b = 150 mm
external overstanding of base ring 1l = 100 mm
act web-plate thickness, without allowances eP = 9.8 mm
gap between two web plates t = 90 mm
act pressure plate or girth ring thickness eD = 29.2 mm
width of pressure plate or girth ring 1= 125 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/ 3.0 mm
actual wall thickness, stand frame ez = 11.5 mm
without manufact.-tol./ corrosion allowance cl/c2 = 0.5/ 0.0 mm
intermediate values:

section forces Fzp = 1522816 N Fzg = -4816016 N

local bending moments Mp = 15124083 Nmm Mg = -47831000 Nmm

bending stress of knuckle obsp= 21.8 N/mm? with factor o = 4.30

angle Gamma = 13.56 © moment arm a = 9.93 mm

stresses in vessel 1-1,2-2 / stand frame 3-3

|perm stresses
p (luv) | a (lee) ' p | ¢
membran stresses: N/mm?
section 1-1 om. . 81.8 75%| -9.0 1497% | 143
section 2-2 om. . 59.9 139%| 59.9 139%| 143
section 3-3 om. . 16.1 788%] -51.0 181%| 143

additional calculation of stability of vessel is necessary, oml < 01
see AD-Merkblatt S3/1, section 6.7, explanation to formula 2.
calec. 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.. 91.5 |-289.5 [ -
section 3-3 ob. . 50.1 |-158.3 [ S
total stresses : N/mm? | |
section 1-1 ogesi.. 12.0 3226%| 302.3 42%| 399 | 430
ogesa. . 151.5 163%]-320.3 34%] 399 | 430
section 2-2 ogesi. . 173.3 139%]-207.8 99%| 413 | 413
ogesa. . -53.4 674%| 327.7 26%| 413 I 413
section 3-3 ogesi.. -33.9 1164%] 107.3 289%| 429 | 418
ogesa. . 66.2 548%[-209.4 100%, 429 | 418

-5G -
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WOLF GmbH & Co. KG date T 23.11.2004

cont. Vessels on Stand Frames job-no : 37106
Direct contact after cooler W13001 page : 3 of 3
4a_____________ﬁ____________________r_
verifications in section 4-4
bending moment-change of center of gravity aM4 = 4179 Nm
with displacement of geometrical center epsilon = 5.08 mm
half aperture angle of opening Delta = 0.2475
moment of inertia I4 = B8.087E+10 mm~4

moment of resistance W4 = 5.915E+07 mm”3
Cross sections area Ad = 94950 mm?
bending stress in opening area (formula 23) omdp = 26.4 N/mm?
res = 442 %
bending stress in opening area (formula 23) omdq = -43.8 N/mm?
res = 227 %

calc. of stability of stand frame, section 4-4 is necessary, om4 < Q!
and opening parameter Tq = 2.59 =< 2 not fulfilled
see explanation to section 7 of AD-Merkblatt 83/11

verifications in section 5-5

stress stand frame, sec. 5-5 (formula 23) om5p = 25.0 N/mm?
res = 472 %

stress stand frame, sec. 5-5 (formula 23) ombg = -42.5 N/mm?
res = 237 %

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 Parti when ratio of horizontal to vertical load is high.

anchor bolts

force at one anchor bolt (formula 27) FKp = 117545 N
req bolt cross-section= 1105.16 mm? / bolt diameter = 37.5 mm
verification of base ring
max concrete compression (formula 28) ombg = -3.2 N/mm?
req thickness of base ring (Formel 32) eR_req = 24.7 mm
res = 18 %
with factor K = 2.253
req thickness of web plate (formula 33) eP_req = 4.9 mm
res = 100 %
Calculation of stability could be necessary according to
AD-S3/4, Section 7.3
req thickness pressure plate (Formel 35) eD req = 24.4 mm
res = 20 %

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

mit NF=FKp = 117545 N und ap = 25.0 mm
distance of 2 brackets, determined with Dt T = 240.4 mm
geometrical conditions of base ring section 5-5:

eR/eZ > 1.5 2.433 > 1.5

1l <15 % ep 100.0 < 147.0

eD < 3 * gp 29.2 < 29.4

b=>3/2*1 . 150.0 > 150.0

Angle of inclination of stand frame has to be <= 7 degree !
no calculations of stability were carried out!

. ‘_5’_
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WOLF GmbH & Co. KG date $022.11.2004

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: 11345-0
name/ item: Direct contact after cooler W13001

input data
part description
design type: 2- B- connection of skird support in knuckle area
type of dished end acc to AD-Merkblatt B3: 2- Korbbogen type
calculation of stand frame/foot construction = 1- yes
design data
loading case acc to AD-S53/0 sect 4.2: 1- load case BF1
internal pressure, temperature, dead/ external/ live/ wind/ snow load

design pressure D = 9.35 bar
pressure by hydrostatic column ph = 2.45 bar
design temperature T = 20 °c
perpendicular external force F1 = 530000 N
weight of filling FF = 1200000 N
vessel weight beneath section 2-2 dF = 1730000 N
external moment at stand frame connection M1 = 1727524 Nm
external moment (stand frame, section 4-4) M4 = 1727524 Nm
loading force in section 4-4 F4 = 1730000 N
external moment (stand frame, section 5-5) M5 = 1727524 Nm
max loading force in section 5-5 FS5max = 1730000 N
nin loading force in section 5-5 FSmin = 530000 N
geometry data
outer diameter of vessel Da = 2624 mm
wall thickness of shell se = 12 mm
manufacturing tolerance ¢l = 6~ DIN 28011-13
corrosion allowance c2 = 3 mm
outer diameter of stand frame DaZ = 2624 mm
wall thickness of stand frame SZ = 12 mm
manufacturing tolerance ¢l = 7- DIN EN 100292
corrosion allowance c2 = 0 mm
mat.vessel: 0741-P 265 GgH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02
design strength value, vessel KB = 265 N/mm?

yield strength Rp 0.2 [20°C, 12mm)
mat. frame: 0741-P 265 GH (1.0425) DIN EN 10028-2:1992 AD-W1:1998-02

design strength value, frame KZ = 265 N/mm?

yield strength Rp 0.2 [20°C, 12mm]

safety factor, vessel / frame, section 3-3 S = 1.5
mat.baser.: 0703-3 235 JR @2 (1.0038) DIN EN 10025:1994-03 AD-W1:1998-02
design strength value, base ring KF = 225 N/mm?

vield strength Rp 0.2 [20°C, 40mm]

safety factor support features, frame below 3-3 S = 1.5
allow design stress frame acc to AD-83/0, table 1 fz = 176.66 N/mm?
allow design stress base ring, AD-S3/0, table 1 fR = 150 N/mm?2
mat. bolts: 0043-st 52-3 (1.0570) DIN 17100:1980-01 AD-W13:1998-02
design strength value, anchor bolts Ks = 335 N/mm?

yield strength Rp 0.2 [20°C, 42mm]

safety factor, anchor bolts S = 2.2
allow design stress acc to AD-S3/0, table 1 fs = 152.27 N/mm?
prestress bolt load (unknown = 0) Fv = 0N
geometry data stand frame / base ring

outside width of opening of stand frame ba = 640 mm
thickness of pad reinforcement of opening tZ = 20 mm
width of pad reinf. of frame opening bz = 200 mm
external overstanding of pad reinforcement fv = 50 mm

— g’éyv
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WOLF GmbH & Co. KG date 1 22.11.2004
cont. Vessels on Stand Frames job-no : 37106
Direct contact after cooler W13001 page : 2 0f 3

continuation geometry data stand frame / base ring

base ring type simple= 1 / reinforced= 2 = 2
number of foundation bolts n = 24
foundation bolt hole circle Dt = 2674 mm
diameter of bolt hole dt = 48 mm
act base ring thickness, without allowances eR = 34.2 mm
base ring width b = 150 mm
external overstanding of base ring 1= 100 mm
act web-plate thickness, without allowances eP = 9.8 mm
gap between two web plates t = 90 mm
act pressure plate or girth ring thickness eD = 29.2 mm
width of pressure plate or girth ring i = 125 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/ 3.0 mm
actual wall thickness, stand frame eZ = 11.5 mm
without manufact.-tol./ corrosion allowance cl/c2 = 0.5/ 0.0 mm
intermediate values:
section forces Fzp = -818021 N Fzqg = -6101979 N
local bending moments Mp = -8124302 Nmm Mg = -60602740 Nmm
bending stress of knuckle cobsp= 41.5 N/mm? with factor a = 4.30

angle Gamma = 13.56 ° moment arm a = 9.93 mm

stresses in vessel 1-1,2-2 / stand frame 3-3
perm stresses

I
p (luv) | q (lee) [ T q
membran stresses: N/mm? | | ‘
section 1-1 om. . 102.2 73%| 26.5 566%] 177
section 2-2 om. . 113.9 55%| 113.9 55%| 177
section 3-3 om. . -8.7 1938%| -64.6 173%]| 177

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.

I

bending stresses: N/mm? |

I
section 1-1/2-2 ob.. -49.2 |-366.8 | -
section 3-3 ob.. -26.9 |-200.6 | -
total stresses : N/mm?2 | |
section 1-1 ogesi.. 192.8 154%| 434.8  21%| 491 | 527
ogesa. . 11.5 4152%|-381.7 38%| 491 | 527
section 2-2 ogesi.. 106.2 353%|-211.5 127%| 481 | 481
ogesa. . 121.6 296%| 439.2 10%| 481 | 481
section 3-3 ogesi.. 18.2 2806%| 136.0 278%| 530 | 514
ogesa. . -35.6 1390%|-265.3 94%| 530 | 514
verifications in section 4-4
bending moment-change of center of gravity dM4 = 8781 Nm
with displacement of geometrical center epsilon = 5.08 mm
half aperture angle of opening Delta = 0.2475
moment of inertia I4 = 8.087E+10 mm™4
moment of resistance W4 = 5.915E+07 mm”3
cross sections area A4 = 94950 mm?
bending stress in opening area (formula 23) om4p = 11.7 N/mm?
res = 1487 %
bending stress in opening area (formula 23) omdq = -47.6 N/mm?
= 271 %

res
e Yatl
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WOLF GmbH & Co. KG date : 22.11.2004
cont. Vessels on Stand Frames job-no : 37106
Direct contact after cooler W13001 page : 3 of 3

calc. of stability of stand frame, section 4-4 is necessary, om4 < 0!
and opening parameter rq = 2.59 =< 2 not fulfilled
see explanation to section 7 of AD-Merkblatt S3/1!

verifications in section 5-5

stress stand frame, sec. 5-5 (formula 23) omSp = 9.8 N/mm?
res = 1699 %

stress stand frame, sec. 5-5 (formula 23) ombq = -46.5 N/mm?
res = 280 %

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 = 87799 N

req bolt cross-section= 576.60 mm?2 / bolt diameter = 27.1 mm

verification of base ring

max concrete compression : (formula 28) ombqg = ~3.6 N/mm?
req thickness of base ring (Formel 32) eR req = 23.1 mm
res = 48 %
with factor K = 2.253
req thickness of web plate (formula 33) eP_req = 2.9 mm
res = 235 %

Calculation of stability could be necessary according to
AD-S3/4, Section 7.3

req thickness pressure plate (Formel 35) eD req = 18.8 mm
res = 55 %

shear moment FKp*k according to section 8.3.2
calculation can be performed with reference to AD-Merkblatt $3/4 e.qg.
mit NF=FKp = 87799 N und ap = 25.0 mm
distance of 2 brackets, determined with Dt T = 240.4 mm
geometrical conditions of base ring section 5-5:

eR/eZ > 1.5 : 2.850 > 1.5

1 <15 * ep : 100.0 < 147.0

eD < 3 * eP 29.2 < 29.4

b=>3/2*1 150.0 = 150.0

Angle of inclination of stand frame has to be <= 7 degrée !
no calculations of stability were carried out!

_ng-

DIMy 4.15/Rev 02, Modul S31 4.15/14.06.2004/16.01.2004 copyright by RWTUV, Essen, Germany 018-09:30:




4.7 .L.oad table Foundation loads
(following loads are taken into account: deadload of vessel, snow- and wind loads and additional Nozzle loads)

Description Direct Contact After Cooler
Item No.: W 13001
Drawing No.: ' 11435-0

maximal foundation loads:

vertical horizontal Moment
skirt load load axial
V/kN ax. H/kN M / kN/m
operating 823,30 61,0 2072,4
testing 1730,00 61,0 2072,4
Hole circle 02774
Number of anchorbolts per template 24
dimension: M 36 bolt crosssectional area = 30,84 mm
material: 4.6
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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 Direct Contact After Cooler
Item No.: W 13001
Drawing No.: 11435-0

maximal foundation loads:

vertical horizontal Moment
skirt load load axial
VI kN ax. H/kN M / kN/m
operating 823,30 61,0 2072,4
testing 1730,00 61,0 2072,4
Hole circle 02774
Number of anchorbolts per template 24
dimension: M 36 bolt crosssectional area = 30,84 mm
material; 4.6

Page $9 von &Y
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Fabrik. Nr.: 25736
Materialliste

Pos.: |Benennung Abmessung Werkstoff Schmelze Nr.: | Probe Nr.: |Zeichen
Part . Designation Dimension Material heat No. test No. marks
1 ellips.head 02600 x 12 P 265 GH 21211 1413501 Slawinski
2 shell 02624 x 12 P 265 GH 43855 165885-2 IIsenburger

165886-2

165887-1

165886-1

165886-3

165887-2

165885-1
3 skirt 02624 x 12 P 265 GH 43855 165887-1 |fzo.
9 pipe made from plate | (9600 x 20 P 265 GH 56236 052-052 Ruuki
10 WN-flange 600 4.0730 C22.8 307629 48317 Briick
11 blindflange C 0730 x 30 P 265 GH 59514 A2 Danske
29 frame D711 x 12 P 265 GH 71653 ML731/1 |Corus
30434 |reinforcem.pad |©915/715x 10 |P 265 GH 49986 857189-1 |llsenburger
31+33 | round plate 0731 x22 P 265 GH 33105 51527-01 | Dillinger
32 frame D711 x 20 P 265 GH 56236 052-052 Ruukki
40+42 | seamless pipe 0219,1 x 10 St 35.81 376022 V&M
41 elbow ¥219,1 x12,5 |St35.81 434300 3609 Lindemann
45 seamless pipe 0219,1 x 14,2 | St 35.81 254752 ESW
46 plain face flange |B ©445/222x24 |S235JRG2  |341554 Geldbach
47+51 |reinforcem.pad |10 mm P 265 GH 627018 39670202 | Thyssen K
48+52 | round plate 6 mm S235JRG2  |428861 Clabecq
49 seamless pipe 01143 x 12,5 |St35.81 598646 Benteler
50 plain face flange |B ©285/116x20 |S235JRG2 |71330 Bifrangi
53 seamless pipe 88,9 x 5,6 St 35.81 41218 Maxhiitte
79+82 | plate 10 mm S235JRG2 10113100201 GTS

,,Die nicht aufgefithrten Kleinteile entsprechen den AD-Merkblittern der Reihe W*

F:\daten\winword'priifung\25736tl
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SLAWINSKI & CO. GMBH

Postfach 21 07 43 Industriestrafle 11
D-57031 Siegen D-57076 Siegen
Tel.: +49 (0) 271 / 70040 eMail: info@slawinski.de
Fax: +49 [0} 271 / 7004124 hhp://www.slowinski.de

Abnahmeprifzeugnis 3.1B nach EN 10204

Inspection / Test Certificate 3. 1B acc. to EN 10204
Cerlificat de réception d’usine 3.1B suivant EN 10204

Prifgrundlage: AD 2000-Merkblatt HP 8/1, TRD 202 fiir kaltverformte Béden

Inspection based on: AD 2000-Merkblatt HP 8/1, TRD 202 for cold formed heads

Base d’essai: AD 2000-Merkblatt HP 8,/1, TRD 202 pour fonds bombeés fagonnés & froid

Zulassungen: Werkstoffhersteller nach DGR 97/23/EG durch den TOV Rheinland/ Berlin-Brandenburg
Approvals: Manufacturer of materials in accordance to PED 97/23/EG by TUY Rheinland/ Berlin-Brandenburg
Autorisations: Producteur de matidres selon Directive PED 97/ 23/EG par TOV Rheinland/ Berlin-Brandenburg

AD 2000-Merkblatt WO/TRD 100, HPO/TRD 201 durch den RW-TUV

AD 2000-Merkblalt WO/TRD 100, HPO/TRD 201 by RWAIOV
AD 2000-Merkblatt WO,/TRD 100, HPO/TRD 201 par RW-TUY

“aten der Lieferung / Dates on material delivered / Donnés de livraison

sesteller / Customer / Client : Robert Josef Wolf GmbH & Co. KG, Dortmunder Str. 2, 57234 Wilnsdorf
Bestell-Nr. / OrderNo. / Numéro de commande : 37106
WerksNr. / WorksNo. / Numéro d'usine : 13927
" . T
Folgende Bsden wurden von uns mit Rechnung vom geliefert. 02.02.2005 *

The following heads have been delivered by us together with our invoice dated *
Les fonds suivants ont &té liviés par nous avec nofre facture du

Stick |Art / Norm{en) Abmessung (mm) | Werkstoff | Schmelze-/probenummer Stahlwerk Zeugnis-Nr. oder Datum
quantity|type / standard{s) dimension {mm) materdal  {heat/sampleno. steelwork certificateno. or date
quantité| type /normels) dimension (mm) | matériau |numéro de charge / d"échantillon _|usine d’acier numéro ou date du cerlificat
2 Korbbogenboden DIN 28013|2600 Ii. @ x 12 P265GH {21211/1413501 llsenburger 338256

Zeugnis Nr - -7
Cartificata No.
Bialt wvoh
Page of

Wir bestétigen, dass die gelieferten Boden nach dem Kalformen bei ca. 920° C normalgegliht wurden

gem. AD 2000-Merkblatt HP 7/2.

This is fo certify that the dished ends supplied by us have been nomalized at ca. 920° C after cold pressing acc. to AD 2000-Merkblatt HP 7/2.

Nous confirmons que les fonds livrés ont té recuits & une température d'environ de 920° C aprés le formage @ froid suivant AD 2000-Merkblatt HP 7/2.
Die Original-Glilhbescheinigung des von uns beaufiragten Werkes liegt bei uns vor und kann eingesehen werden.

The original certificate of the works in charge is in our possession and may be examined.

le cerfificat de recuit établi par Ienireprise qui élait chargée de ce travail par nous se trouve dans notre possession et peut toujours &fre examinés.

Prifung und Besichtigung der ferfigen B&den:
Examination and control of finished heads: SMWlNSKl & CO. GMBH

Examination et conirdte des fonds finis:
ohne Beanstandung

without complaint Gl
sans objections /Z:// e
rerwendet wurden Bleche It. beiliegendem Attest nach EN 102043.] B Dor Werkeachverstandige

We used plates in accordance to altestation EN 10204

Nous avons utilisé des tales conformes au certificat cijoint EN10204
Die Bleche wurden von uns soweit erforderlich umgestempelt und mit unserem Stempel versehen.

The plates have been marked if necessary and have been provided with our stamp " SL D-57076 Siegen,

Le report du poincon de conrdle des 18les a été effectué si necessaire et les 18les ont été marqués par notre tampon 02.02.2005/5L

Inspection engineer of manufacturing
U"expert de ['atelier
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SLAWINSKI & CO. GMBH
Postfach 21 07 43
D-57031 Siegen

Tel.: +49 (0) 271 / 70040
Fax: +49 (0) 271 / 7004-124

IndustriestraBe 11
D-57076 Siegen

eMail: info@slawinski.de
http://www.slawinski.de

Profokoll Materialidentifikation und MaBprifung
Test report of material's identification and of the mesurement test
Procasverbal de [identificaion du matériel et du contréle dimensionnel

Priifgegenstand /test object/corps d'essai:

Abmessung / dimension / dimension:
Anzahl / quantity / quantité:
Werkstoff / material / matériau:

Korbbogenboden nach DIN 28013

2628 mm &. 2 x 12 mm Nwd.
2 Stk.
P 265 GH

Besteller / Customer / Client :

Robert Josef Wolf GmbH & Co. KG, Dortmunder Str. 2, 57234 Wilnsdorf

Les rayons ont été contrallés & I'aide d'un pochoir.

Natum der Prifung: 26.01.2005

ate of inspection:

Date de I'inspection:

Priifer; Herr Radelt

Inspector:
Confrdleur:

PastellNr. / OrderNo. / Numéro de commande : 37106
S arksNr. / WorksNo. / Numéro d’usine 13927
Ergebnisse der Prifungen
Test results
Resultats d examen
Ifd. Nr|Werkstoff{ Schmelze Probe Ulmm) h1{mm) h3{mm) | dmaximm | dmin {mm) Smin {mm) rl {mm) 12 {mm)
Umfang Bordhshe | lnnenhdhe | Durchm. max | Durchm. min Mindestvanddicke|  Kalotienradius Eckrodius
nomber | material test no. circumference] staight flange finternal heightf mox. diameter] min. diometer|min. veall thickness| ~ crown radius | knuckle radius
numéro | matériel uméro d'echantillon circonference |hauteur du bord] hauteur int. | diamere ext. |diomelre min.| _épaisseur min. _|rayon de courburerayon de bride
Anforderungen / requirements / exigences:| 8256 - 40 702 | 2628 2628 - 2102 405
1 |P265GH 1413501 8257 40 718 2599 2596 14,3 2102 405
2 |P265GH 1413501 8259 40 714 2600 2596 13,8 2102 405
3
4
5
6
7
8
Toleranzen nach: DIN 28013
tolerances acc. fo:
tolérances suivant:
Die Wanddickenmessung erfolgte mittels Ultraschall.
The wall thickness has been controlled by ultrasonic tesfing.
L8paisseur du fond a été conirdliée par les ultrarsons.
Die Radien wurden mittels Schablonen kontrolliert.
The radius have been controlled by the help of templates. SLAWINSK! & CO GMBH

Der Werksachversténdige
Inspection engineer of manufacturing
Lexpert de I'atelier

D-57076 Siegen, 01.02.2005/SL




ILSENBURGER
N p cGrROBBLECH

Ein Unternehmen der Salzgitter Gruppe

P 59

Abnahmepriifzeugnis 3.1.B _ Nr./No. 338256
Inspection certificate 3.1.B Seite / Page 1/2
DIN EN 10204 - ISO 10474 Datum / Date 06.11.2004
Nr/No. 14-13.41347 01.07.2004 Nr/No. 1171495
Besteller Salzgitter Stahlhandel GmbH, Emptinger Slawinski & Co. GmbH
purchaser Dilsseldorf NL Gladbeck Customer Blechverarbeitung
45955 Gladbeck 57031 Siegen
Ereugiis Grobblech Werksauftrags-Nr. 0000004310
Product Heavy plate Works order No.
Lieferschein-Nr. 0080269567

Werkstoff und Lieferbedingung P26 5GH DispatchnoteNo. 03.11.2004
Steel grade and terms of delivey DIN EN 10028-2 09/03 Abnahme WS

AD 2000-Mbl. W 1 05/02 Inspection

DIN EN 10029 C 10/91

EN 10 163

Kennzeichnung des Materials / Marking of the product
Herstellerzeichen/Stahlsorte/Schmelzen-Nr/
Erzeugnis-Nr./Sachverstédndigenstempel
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 mmn
Item | Quantity | Product No. Heat No. Cond. of delivery | Thickness x Width x Length
01 1] 141350 1V 21211 A N 14,40 x 3220,0 x 6450
01 1 141350 2 21211 N 14,40 x 3220,0 x 6450
o 2 | Gewicht 4,952 kg N:  nomalisiert/ nommalized
Weight kgs

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

Schmelzenanalyse / Ladle analysis

Herstellerangaben / Manufacturer standard

Schmelzen-N, C Si Mn p S N Al Cu Cr Ni
Heat No. % % % % % % £ % % %
<0,20 <0,40 0,80~ 140 <0,028 <0,015 <0,012 20,020 <030 <030 <030
21211 0,14 0,19 0,89 0,010 {0,006 (0,003 0,046 (0,05 0,03 0,05
Schmelzen-Nr, Mo v Ti Nb EV1 1) [Al/N Sn EV2 2)
Heat No. % % % % % % %
<0,08 <0,02 <0,03 <0,02 <0,70 22
21211 0,01 0,00 0,00 0,00 0,14 15 0,01 0,30
1) EVI: CriCus+Mo+Ni 2} EV2: CEV=C+Mn/6+Mo/5+Ni/15+Cr/5+V/5+Cuf15

Erschmelzungsverfahren: Sauerstoffaufblasverfahren
Steelmaking process: Basic oxygen process

By

o1a ©f 1483323 14483
noa

£s wird bestatigt, dag die Lieferung den Anforderungen der Lieferbedingung entspricht.
We hereby certify that the delivered material complies with the terms of the order.
(M-System: Certification as per 1S0 9001 since 28 February 1330

f Herstellerzeichen Iisenburger Grobblech GmbH Sachverstandigenstempe! Qualitatswesen
Eﬂ Trademark Veckenstedter Weg 10 Inspector’s Stamp Abnahme
D-38871 lisenburg Werkssachverstandiger

Works Inspector

Diese durch ein geeignetes Datenverarbeitungssystem erstelite Bescheinigung ist gemaB EN 10 204, Abschaitt 5, ohne Unterschrift gGtig.
This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10 204, section 5. Cyron
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ILSENBURGER
GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriif zeugnis 3.1.8 Nr./No. 338256
Inspection certificate 3.1.B Seite / Page 2/2
DIN EN 10204 - ISO 10474 Datum / Date 06.11.2004
Ne./No. 14-13.,41347 01.07.2004 Nr/No. 11/1495
Besteler Salzgitter Stahlhandel GmbH, Empfanger Slawinski & Co. GmbH
puchaser Diisseldorf NL Gladbeck Customer Blechverarbeitung
45955 Gladbeck 57031 Siegen
Erzeugns Grobblech Werksauftrags-Nr,. 0000004310
Podust Heavy plate Works order No.
Lieferschein-Nr, 0080269567
Werkstoff und Lieferbedingung P26 5GH DispatchnoteNo. 03 .11.2004
Steel grade and terms of delivey DIN EN 10028-2 09/03 Abnahme WS
AD 2000-Mbl. W 1 05/02 Inspection
DIN EN 10029 C 10/91
EN 10 163
Zugversuch / Tensile test
Proben-Nr. Schmelzen-Nr, Ort Richt | Zustand! Form | Streckgrenze Zugfestigkeit Bruchdehnung | ReH/Rm
Specimen No. Heat No. Location| Direct. | Cond. | Type | Yield point Tensile strength | Elongation ReH/Rm
ReH Rm A5 7)
128 |4 5) 6) N/mm2 N/mm?2 %
2265 410- 530 20
141350 21211 K4G| Q N P 346 467 29 0,74
1) K:  Kopf/Top 5 N: normalisiert/ normalized
2) 4:  1/4Breite/ /4 Width 6) P: prismatisch/ prismatic
3} G: Erzeugnisdicke / Thickness of product 7} A5: lo=5854Se
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)
023 {4 5) °C J J
218 2
141350 21211 K40! Q N | Kv450 -020 98 101 85 98
1) K: Kopt/Top 4 Q: quer/transversal
2} 4. 1/4Breite/ 1/4 Width 5 N: nomalisiert/ normalized
3) 0: oberflichennah/near surface 6) MW: Mittelwert/ Average
Es wird bestatigt, dal die Lieferung den Anforderungen der Lieferbedingung entspricht B fyeess =
We hereby certify that the delivered material complies with the terms of the order, TS e 7%
QM-System; Certification as per 1S0 9001 since 28 February 1930
f Herstellerzeichen lisenburger Grobblech GmbH Sachverstindigenstempe! Qualititswesen
Z‘g Trademark Veckenstedter Weg 10 Inspector’s Stamp Abnahme
D-38871 Hisenburg Werkssachverstindiger
Works Inspector

Bt
Juiy

Diese durch ein geeig Datenverarbeitungssystem erstelite B ist gema® EN 10204, Abschnitt 5, ohne Unterschrift glltig.
This centificate was prepared by a suitable data processing system and is valid without signature according to EN 10204, section 5.

Cyron
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ILSENBURGER
GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

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

347151
1/2
12.01.2005

Nr./No. C40003741 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
Ereugnis Grobblech Werksauftrags-Nr. 0000005235
Produt Heavy plate Works order No.
Lieferschein-Nr. 0080342229
Werkstoff und Lieferbedingung P26 5GH DispatchnoteNo, 11.01.2005
Stesl grade and terms of delivey DIN EN 10028-2 09/03 Abnahme WS
AD 2000 w1l 10/03 Inspection

DIN EN 10029 B 10/91
DIN EN 10163-2 KL.B 10/91

Kennzeichnung des Materials / Marking of the product
Herstellerzeichen/Stahlsorte/Schmelzen-Nr/
Erzeugnis-Nr./Sachverstidndigenstempel
Trademark/Steelgrade/Heat-No/Product-No/

Zougnis Nr. Z

inspector's stamp Ceriificate MNo.
Bialt  von

Materialdaten / Material data Page of

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 165885 1° 43855 N 12,00 x 3130,0 x 8270

01 1 165885 2 43855 N 12,00 x 3130,0 x 8270

01 1 165886 1 43855 N 12,00 x 3130,0 x 8270

01 1 165886 2¢ 43855 N 12,00 x 3130,0 x 8270

01 1 165886 3- 43855 N 12,00 x 3130,0 x 8270

01 1 165887 1- 43855 N 12,00 x 3130,0 x 8270 ?é_s,s

01 1 165887 2° 43855 N 12,00 x 3130,0 x 8270

> 7 | Gewicht 17.660 kg N:  normalisiert/ normalized

Weight kgs

Maffprifung und Sichtkontrolle auf &ufere Beschaffenheit: ohne Beanstandung

Dimensional check and visual examination of the surface condition:
without objection

Schmelzenanalyse / Ladle analysis

Herstellerangaben / Manufacturer standard

Schmelzen-Nr. C Si Mn P S N Al Cu Cr Ni
Heat No. % % % % % % £ % % %
<02 <040 0.80-1,40 <0025 <0,015 £0,012 20,020 <030 <030 <030

43855 0,15 0,20 0,90 0,013 j0,003 |0,004 (0,039 |0,08 0,04 0,04
Schmelzen-Nr. Mo v Ti Nb EV1 1) |Al/N EV2 2)
Heat No. % % % % % %

<0,08 <00 <003 <00 <070 22

43855 0,00 0,00 0,00 0,00 0,16 10 0,32
1) EVI: CreCu+Mo+Ni 2)  EV2: CEV=C+Mn/6+Mo/5+Ni/15+Cr/5+V/5+Cu/15
Erschmelzungsverfahren: Sauerstoffaufblasverfahren
Steelmaking process: Basic oxygen process

. r‘ LEENBURGER .

o SRosBLECH

1% f 188203 03/03
Im

Es wird bestatigt, daG die Lieferung den Anforderungen der Lieferbedingung entspricht.
We hereby certify that the delivered material complies with the terms of the order.
QM-System: Certification as per 1S0 9001 since 28 February 1930

Sachverstandigenstempel
Inspector’s Stamp

Herstellerzeichen
Trademark

lisenburger Grobblech GmbH
Veckenstedter Weg 10
D-38871 Hsenburg

%

Diese durch ein geeignetes Datenverarbeitungssy erstelite Bescheinigung ist gemat EN 10 204, Abschnitt 5, ohne Unterschrift gdltig.
This certificate was prepared by a suitable data processing system and is vafid without signature according to EN 10 204, section 5.

Qualitatswesen
Abnahme
Werkssachverstandiger
Works Inspector

Cyron
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ILSENBURGER
GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B

Inspection certificate 3.1.B

DIN EN 10204 - ISO 10474

Nr./No.
Seite / Page
Datum / Date

347151
2/2
12.01.2005

Nr./No. C40003741 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
Ereugnis Grobblech Werksauftrags-Nr. 0000005235
podut Heavy plate Works order No.
Lieferschein-Nr,. 0080342229
Werkstoff und Lieferbedingung P26 5GH DispatchnoteNo. 11.01.2005
Steel grade and terms of delivey DIN EN 10028-2 09/03 Abnahme WS
AD 2000 w1l 10/03 Inspection
DIN EN 10029 B 10/91
DIN EN 10163-2 KL.B 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 | Vield point Tensile strength | Elongation ReH/Rm
ReH Rm A5 7)
12)3) |4) 5) 6) N/mm2 N/mm2 %
> 265 410-530 222
165885 43855 R4G| Q N P 331 471 32 0,70
165886 43855 K4G| Q N P 335 473 35 0,71
165887 43855 R4G| O N P 349 475 30 0,73
1} K:  Kopf/Top 5 N: normalisiert/ normalized
2 4:  1/4Breite/ 1/4 Width 6) P: prismatisch/ prismatic
3} G: Erzeugnisdicke / Thickness of product 7) AS: Lo=585+So
4 Q: quer/transversal
Kerbschlagbiegeversuch / Impact test
Proben-Nr. Schmelzen-Nr. Ort Richt | Zustand| Probenform Temperatur | Schlagarbeit
Specimen No, Heat No. Location] Direct. { Cond. | Type of specimen Temperature | Impact energy
3 MW 6)
112)3) [4) 5) °C J J
219 221
165885 43855 K40| ©Q N RV450 -020 87 99 73 86
165886 43855 R40| QO N Kv450 -020 101 97 86 95
165887 43855 K40( O N | Kv450 -020 112 103 89 101
1) K:  Kopf/Top 4 Q: quer/transversal
2} 4. 1/4Breite/ 1/4 Width 5 N: normalisiert/ normalized
3) 0: oberflichennah/near surface 6) MW: Mittelwert/ Average

Es wird bestatigt, daB die Lieferung den Anforderungen der Lisferbedingung entspricht.
We hereby certify that the delivered material complies with the terms of the order.
QM-System: Certification as per 1S0 9001 since 28 February 1330

Herstellerzeichen
Trademark

5

lisenburger Grobhlech GmbH
Veckenstedter Weg 10

D-38871 lisenburg

Sachverstandigenstempel
Inspector’s Stamp

Diese durch ein geeignetes Datenverarbeitungssystem erstellte Bescheinigung ist gemaG EN 10 204, Abschaitt 5, ohne Unterschrift gitig.
This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10204, saction 5.

DIM Bt 198387 69/83
yif1ax

|

Qualitatswessn
Abnahme
Werkssachverstandiger
Works Inspector

Cyron
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VASTAANOTTOTODISTUS INSPECTION CERTIFICATE A 1/2
rU U (I (l ABNAHMEPRUFZEUGNIS CERTIFICAT DE RECEPTION 11649 -01
EN 10 204-3.1.B/PED 97/23/EC/AD 2000-W" -

Tilaaja Purchaser Beststeller Acheteur Vastaanotuaja Consignee Empfinger Destinataire Piivimiirid Date Datum Date

FA. WOLF GMBH & CO.KG FA. WOLF GMBH & CO.KG 25.12.2004 .

D-57234 WILNSDORF DEUTSCHLAND D-57234 WILNSDORF DEUTSCHLAND .f

TOIMITUSERA DELIVERY LIEFERUNG LIVRAISON Laatuleimaus Quality Samping

) Markenbezeichnung Qualite

o s mmande BKDW25112004 P265GH

Merkki Mark LAGER/BRENNMASCHINE

Zeichen Marque . Sul ! Cast No. No. XX X X X x x

T O o on 11649 Schmaaen Ne. Wit Ne. ovle No e No e

Laivaus Shipping PARAMAR Zeichen des Herstellers Signe du producteur L_/r\f

Verschiffung E‘mb:!quemen( T:Irhxujm feima SL:mp I:F:m:‘kgf?ns‘;:(\; *

3‘:;:::;%?;1"{;?;:}2’: TOTAL DELIVERY Stempel des Werpx:chverxu‘ndigen Poincon de controle

Todistus Cestificate 4A0TUV Vastaanottzjan leima Stamp of Surveyor

Zeugnis Certificat

Stempel des Sachverstindigen Poincon d Vexpert
Muut leimaukset Other Samps

Andere Stempelung Les autres reperes poinconnes

Toleranssit Tolerances Toleranzen Tolerances

Tuote Product

Erzeugnisform Produit

Laatu Quality

Werkstoff Qualite

Laatuselvitys Quality Specification
Qualitiupezifikation Specification de qualite

HEAVY PLATES
EN10028-2 P265GH
PRESSURE VESSEL STEEL

Technical terms of
Delivery and;or
Official Regulations
Stipulations de la
commande et/ou

Tekniset vaatimukset
ja‘tai viraltiset
miiriykset
Lieferbedingungen
und;oder amtiche

PED 97/23/EC. AD 2000-W1.

EN 10029/1991 CLASS B
EN10028 :1992/2003

Vorschriften prescriptions officelles

Pasitio | Mitat mm Merkki
Item | Dimensions mm Mark
Pos. |Abmessungen mm Zeichen
JPoste | Dimensions mm Marque

NORMALIZED STEEL PLATES

SURFACE CONDITION EN 10 163-2:19391 CLASS B3

005 8.00 X 3000 X 12000
005 8.00 X 3000 X 12000
005 8.00 X 3000 X 12000
SURFACE CONDITION EN 10 163-2:1951 CLASS B3
006 20.00 X 3000 X 12000
006 20.00 X 3000 X 12000
SURFACE CONDITION EN 10 163-2:1951 CLASS B3
007 25.00 X 3000 X 12000
007 25.00 X 3000 X 12000

BESICHTIGUNG UND MASSKONTROLLE OHNE FEHLBEFUND

Kpl

Pes
Stiick
Quantite

O W W

Paino kg Sulatus levy nro Koe nro
Weight kg Cast plate No, Test No
Gewicht kg Schmelz Walztafel Nr. Prif No
Poids kg Coulee Tole No Essai No
2304 55451 034 034
4608 56236 071 071
4608 56236 072 072
5760 % 56236 052 052
5760 s 56236 053 053
7200 55579 014 014
7200 55995 051 051
37440
37440
37440

Zeugnis Nr. 32
Certinicate No.

Blatt von

Page oOf

23.12.2004

Titen todistamme, et toimitus oo

tilausvahvistuksen mukainen.

We heredy certify that the matenial descnbed above has been
tested and complies with the tenms of the order contract.

Es wird bestitigt, dass die Liefenung gepriift wirde und

den Vereinbarungen bei der Bestellanmhme entspricht.
Naous certifions que 13 liviaison est conforme 3ux
stipulations de 1'aceeption de la commande.

RUUKKI PRODUCTION
Raahe Steel Works

Testaus ja tarkastus Testing and [nspection
Prufung und Kontrolle Essais et Contrdle

MINNA VALKAMA

Valtuutertu tarkastals  Authonzed Inspector
Werksachverstandiger  Inspecteur autorisé

*Uberprift mach AD 1500 -Merkblatt W0 und AD-Merkblatt

WO.TRD 100 chrch den TUV Nord e.V. mit Verzicht suf
Gegezeichnung. Zerufiziert nach Druckgerite-

Rxchilime (97-23.EG) dwch die TUV CERT-
Zetufizienmgsstelle fir Druckgerite der TUV NORD
GRUPPE; benannte Stelle, Kennnr. 0045°

Osnite Address

PL 93, P.O. Box 93

FIN-92101 RAAHE, FINLAND
Kotipaikka Registered Office
HELSINKI

Puhelin Telephone
0203911
+33820 3911

RUUKKI PRODUCTION

Yhiign nimi Company Name
RALTARUUKKIOY!

Telekopio Telefax
020 3522736

Y-tunnus Business ID
0113276-9

+353 203922736




RTX97

rUUKKI

AINESTODISTUS TEST REPORT

WERKSZEUGNIS RELEVE DE CONTROLE
EN 10 204-3.1.8/PED 97/23/EC/AD 2000-W1

A
11649

2/2
-01

Tilaaja Purchaser Beststeller Ac
FA. WOLF GMBH & CO.KG
BEHALTER- U. APPARATEBAU

Tilaus nro Order No. Bestellung Nr. Commande No.

BKDW25112004

Vastaanottaja Consignee Empfinger Destinataire

FA. WOLF

GMBH & CO.XG

BEHALTER- U. APPARATEBAU
Lih. merkki Skipping mark Versandzeichen Marque d’expedition

LAGER/BRENNMASCHINE

Puvimiiri Date Datum Date

25.12.2004 .

Yalmistagan merkki

Mark of the Manufacturer
Zeichen des
Herstellerwerkes

Sigrie de producteur

Laaty Quality Werkstoff Nuance
EN10028-2 P265GH

Lisivaat. Add requirem. Weitere Anforder Autres prescript.

EN 10025/1551 CLASS B

Laatuselvitys Quality Spedifications Qualititspezification Spécification de qualité

Jakuvavalettua
happiterista

Oxygen steel,
ccrunuous asting
Orygenstahi, Stranggus
Acer a I'oxygene,

PRESSURE VESSEL STEEL cculée continue
Positic | Paksuus Sulatus nro | Cekv | Sulatusanalyysi % Chemical compaositicn cf cast ¥
Item Thickness | Cast No Ceq | Chem. Zusammensetzung auf schmelzen ¥+ Compcsition Chimique de coulée %
Por, | Bie  |Sdmetene | cia
S D R - T s AL NB__V TI CU CR NI MO N
005 8.00 55451 .35 .18 .22 0.96 .009 .007 .038 .003 .005 .002 .038 0.04 0.05 .002 .006
005 8.00 56236 .34 .14 .29 1.11 .011 .009 .026 .003 .006 .002 .052 0.04 0.05 .004 .006
006 20.00 56236 .34 .14 .29 1.11 .011 .009 .026 .003 .006 .002 .052 0.04 0.05 .004 .006
007 25.00 55579 .30 .15 .21 0.84 .008 .007 .032 .003 .004 .002 .046 0.03 0.04 .001 .006
007 25.00 55995 .30 .15 .20 0.82 .009 .007 .033 .002 .004 .003 .038 0.05 0.05 .006 .005
CEKV=C+MN/6+ (CR+MO+V) /5+ (NI+CU) /15 PED 97/23/EC. AD 2000-w1.
Pos. {Sulatus, k.eri nro T-tila] Vetckoe, Tensile test Taivutusk] iskukoe, Impact test Erikciskckest
})l:;n g:l:rl;\e(fzse( g:if Ne gon(d Zugversuch, Essai de traction IB::Ir;delst Kertschlagecsuch, Essai de resilienca g;;:gi::\l:sl:me
S S us! . . Ve, Keski 3
Poste | Coulee, Essai No Etat K2 Re N:'mm2 mmz A gdi'.:l;!‘! K3 «c 1 2 3 Q?%%%}vo Essais Spedaux
REH 5 . Moyenne
005 55451 034 N 11 350 488 31 114 -20 064 049 053 055 034 RP0.2+300 212
114 +00 056 055 056 056
005 56236 071 N 11 342 483 31 114 -20 046 050 050 0459
114 +00 060 051 052 054
005 56236 072 N 11 355 491 30 114 -20 043 046 043 044 072 RP0.2+300 231
114 +00 047 045 049 047
006 56236 052 N 11 315 474 30 112 -20 101 104 101 102 052 RP0.2+300 218
112 +00 137 133 135 135
006 56236 053 N 11 320 474 29 112 -20 082 105 094 097
112 +00 115 128 135 126
007 55579 014 N 51 280 434 30 152 -20 116 118 144 126 014 RPO.2+300 198
152 +00 134 131 143 136
007 55985 051 N 51 282 439 29 152 -20 071 086 064 074 051 RPO.2+300 185
152 +00 080 120 098 099
K2: 11=TOP,TRANSV., 51=BOTTOM, TRANSV.
K3: 114=CH-V/ISO-V(J),5X10,TOP, TRANSV,KvV600, 112=CH-V/ISO-V(J),10X10,TCP, TRANSV,
KV600, 152=CH-V/ISO-V(J),10X10,BOTTOM, TRANSV,KVEQD
RUUKKI PRODUCTION e loditamme, o [ 0 Uit st b e,
Raahe S(EEI \VOT‘G t‘:se(::l ;ntgc?;;gcg‘fv:&e:g 7;:.';;51o(’Ltetsofge:'.:::r:!r‘nn:(.b‘f "
Testaus ja tarkastus Testing and Inspecticn Es wird bestitigt, dass die Liefenng goprft »-x e und
Prifung und Kongalle Essa:s et Controle den Vereinbarungen ber 2er 3estzilarrahme sTispricht.
Nous certifions que la vTusin &t sonfomme X
stipulations de 'accepticn de 1 scmumande.
.12.2004 LY \
M, 0&4% 23.1 K)
MINNA VALKAMA
Valtuutettu tarkastan  Authonzad [nspector Puh. 920 5911 {
Werksachverstandizer  Inspectews wutorisé Tel +338 20 5911 1)
AR kuumavalssatts - N normalisoity NR normalisointi valssatty CR kontsclleidust valssatts TM termomek valssatty NT normaliscinti +piistd Q karkaistu .\F
as rolled normahzed normalizing rolling contreiled rolled thermomech. treated normaliarg > tempering quenched
warmgewalzt ncrmalgegluht normalisiert gewalzt temperaturgeregelt thermomech. behandelt normalisiert + anlassen gehintet
etat de laminage normalise laminage normalisant laminage cntrole traitement thermomecanique normalisaticn + revenu tempe




Certified acc. to *Bﬁmﬁ ;((,/T[.JV\\\

" | PED 97/23/EC ii\\/,i_ __>/
/ | IS0 go_mfz'aoo“
DIE BESSERE VERBINDUNG ’

Werkszeugnis nach DIN EN 10204 - 2.2
Report based on quality contro! as per ISO 10474 N
Relevé de controle suivant NF EN 10204 - 2.2 r.
Abnahmepriifzeugnis nach DIN EN 10204 - 3.1B X
Works Certificate as per ISO 10474
C.C.P.U. sujvant NF EN 10204 - 3.1B Nr. E 33
Briick GmbH Ensheim - Postfach 50 01 20 - D-66063 Saarbriicken Abnahmepriifprotokoll nach DIN EN 10204 - 3.2
Test Centificate as per ISO 10474 N
(¥, §=: Certificat de réception suivant NF EN 10204 - 3.2 r.
w
= — riick GmbH Kunden Bestell-Nr. / Clients order no / No. de commande du client
z o Miihlenbachweg 26 36009/
(5%]
0 o Unsere Auftrags-Nr. / Our works no / Notre no. de commande
S~
b 40724 Hilden
: = 2049451
- Stempel des Lieferwerkes / Stamp of the manufacturer /  Siegle du fournisseur
L
LS - _ F
N S BRUCK !
o B -B
B
Waerkstoff / Material / Matidre Wirmebehandlung / Heat treatment / Traitement thermique
C22.8N normalgeglitht
Gemif / As per / Suivant Prifgegenstand / Test object / Objet de contrdle
V-Flansch
Erschmelzungsart / Melting process / Méthode d'élaboration
Vd TOV 350/3/9.2001 Y
AD2000 W9 Probenlage / Position of sample / Position de I é&chantillon
tg.
Schmelzen-Nr Position Anzah!
Heat no Item Quantity Ab gea/ Di fons / Di ion.
No. de coulée Poste Quantité
62 //O
307629 3 5 DN600x40 DIN 28034-CD s=8,00 mm CQﬂ 9@‘%
Blatt von
Page of
MaB-+Sichtkontrolle durchgefithrt. Ergebnis:ohne Beanstandung.
H C% Si% Mn % P% S% Cr% Ni's Mo % V% N% Al%
307629 19 .26 57 .012 .023 .06 .020
Schmelzanalyse laut Stahlhersteller Check analysis
H Heat analysi ding to stee! facturer C Stickanalyse
Analyse de coulée suivant fournisseur Analyse sur pidce
Priftemp. / Test temp, / Temp. d'escai RI*C Kv b x Priftemp
Schmelzen-Nr, Position Probe Nr. ReitRpoz | Rero Rm A z Brinell Harte (AN = 3003) da Jem® Kerbform Testtenp
Heat No, Item Sample No.. Y.P. Y.P U.P. Elongatica R.o.A | Brinell Hardness | Imp. strength | fixlbs Notch " Tempdess
No. de coulée Poste No.d'essai | Nmm® | Nimm! | N/mm® %5d 2 % Dureté Brinel | Résilience Entaille °C
Soll/Requ./ dem. 230 410-540 19 31 150
1So-U
CVN
DVM
307629 3 48317 (293 432 36 77 225-232-248 Kv x| RT
KCU
Biegeversuch
Bend test
Essai de pliage
Es wird bestitigt, dab die Lieferung gepriift wurde und Amtsgericht Saarbriicken HRB 6080 Briick GmbH Enshem Datum / Date: 5-1-2005
%3] den Vercinbarungen bei der Bestellannahme entspricht. Geschafisfiihrer : Briickstrafle 16
2§ We hereby certify, that the material described above Dipl.-Kfin Matthias Briick D-66131 Saarbricken Becker
-4 has been tested and complies with the terms of the order. Anne Briick Telefon: (06893)*840
Nous certifions que Ia livraison a été verifiée et Dipl.-Kfin. Volker Datzko Telefax : (06893) 842 58 — woe T o e
est conforme aux stipulations de la commande. Ust.ID.-Nr.DE 138 100 637 Der Werkssachvarstindige/ Works inspector/ L'expert d'usine

BRUCK GMBH




N i Nm
[T R L 2
13 [ 500 7 50 70000 | © 500
L] 600 27 560 23700 | 9500
STUTZENBELASTUNGEN

NOZZLE LOADINGS

Zu. Belosthngen an der Scimilistele Manid / Skizen

Loads shown ocl of vessel / nozzis inferseckon.

955

3875

* Qoerfidehenbehonding

dung : Sondsigahien So 2 ¥2 noch DIN 65826

Anzighmoment der Schrauben
torgue of ball

couple da serrage

M 18 127 Nm { Mat A 2-70)

e 16301660

Monlel auen ¢ 1 Komp. Sikal-Ziksiaub (GEHOZINK 51, F35-763} Ttockenschichidcke 75 ym

Monke! ren ohne Anskich
Karmmem nen dng Anskich
Rorrbaden auf Damplests ohne Anstich
N, bertivia Fidichen ove Anstich

|

"Surface Feaiment

Stutzenlapelie - NOZZIE USI - 1ULE Ucs PIRUUyEs

TkINE, 1 DN |ON { ASHE | Dichileisle | Bezeichnung
Ya spaped | Duabin
1,100 2635 C Darpl-Enlritl / sieom mnlel
2 | 50 2635 C ‘ondensal-Austritl / condensale ouflet
3 | 500 2633 C 2-Enirtt / 12 et
4§ 600 2633 C Z-Auslrll / N2 oullet
A3l 25 2635 C Enlliiflung rotrseitiq / vent fube side
3 1AL) 25 2633 C Entigflung monlelseiliq / vent shell side
3]A51 25 2633 ¢ Enfleerung rontelseii / droin shell side
AS | 50 2633 C Kondensal Enlieeruna/_condensale dramn
A7 |GA2'] IS0 228 j--- Tenperalurmessung / T
T | B j6vzt 150228 1--- Viefinocken / Reasuring conngclion

———1{1060-1080
720-750 1090 Praveaiment : Sardblosing Sa 2 Y72 occlo DN 55928
g Srell ouisids 1 One-component slcole zin: (Oehozine SU min. 75 ym grey Delal R
1030-1050] — = Ad ed
/ SEIE 100-1150| | St Inside winoul coatng : Pos. 350{! © Memtsotrer '—"'|__° [}
100 = — 5|27 [t00- 150 et ot = | [Pos. 350} o wenen e
o | . 32,
I WEF BI& Tube shests on sleamses wihout coolry Tag No: Wis001 CE] o036
g i N, sde witou coaing =3 12005 | EKE #032024%R
040 b3 Sdawdis wihout ! i 106/5839/04
1.8 . coafng N | 1230 ke e [5_405 5| i 7 500 &
Rovwsis
Noid I — — [1350] " 8
N 200] [Haniel- und rohrseilig Sticksloffiiilung 0.3 bar g ! R i o [ e
. ! . P | o E 20/
T Shell side and lube side filied with nitrogen 0.3 bar g 1240-1260 f s mim| 6 7
\ a ?f";:' wee| 5450 [220/ 35
11t Presess oy e 1
& 260-280 et " i
Helum-Dichiheitspeliiung BUndel 1 w 10~¢ wbar Us. i 5k bty
Z2077 . a-15) e e o e e , 5 5
: 90-710
370-410 810-890 : Ausfithrung nach
460-580 5 575 | Deslgn acc. Iog PED 97/23/EC - AD 2000-Merkbliitler
770 280 940-960 | Construction suivant
70-800 e M 1000-1020 | Hantelseile Rohrseile
840 " | St sige 1 CBi€ victe|Yube eide 1 CHIE tubey
. o [ gl @ : Mn/max, zul. Belriebstemperalur 201 Y o
31700 9939% 2 8 1510-1540 Yax "t’:‘i‘&"ﬁ'“".’f&m 2044250 20/+310 C
- = || itst ] ‘
E @ " N’bg‘ns '3“‘95‘;3“;1 ahee o2 genice 10 /180 1841 7 80 LS
: 143 - U bor o
( ) @ | m&ﬂ%; 1 Pressin de service
Zuh. Belriebstiberdruck [ 7 hor g
e | . ctiow, warking pressure
- — - H Pregson ge gervice bax odn,
Soweil als méglich gegenschweiflen | P Prisfdruck 1 4 bor g
Back welded as possidle | ; Tes) pressare £ Pregson § &oreane
" A "’SL'E‘,{‘“'L o Wosser / waler | Wasser / waler
4447 i Hadum 2/ Dusk Stean/Condensalel
Fiad / Fride Parc / Kondenz6!
501580l —— ] 0 1 6063 52,85, 7173, 7% | 25 6.7 onl pyess P
Confenl  Volure .
<0., o | ! Abrut i
080-100} ——— 2-4 300 Q,‘)Q o i mmj\rﬁﬁc&:&m fa corrosion 10 10
W X v ! e nm
050-070 <0. 5 “0_50 b;ﬂelrr.rolg% 0 0
o 200 X 7 : 3 tchrgesr
240-280 \g —1 230,270 ‘: V&{“ﬁgﬂ?f{"‘g&m' Nein / no Neln / no
ichrnungsvorpril - : .
——|1680-1710 \ 2.4 VIR . Zeichnungsvoring | s 0V, Ar Ligude AGS
i b - (g Abnahmi h
A vent Pdes have 1o bo 330-360 { m?c}wﬁ%m nlw v
[ 9 | {ohna Gegenllansche! -
4851 40, 41 2-19 h anes 7 500 / 7 500 / 12 905 L
chosed g
e 1740 5467 5659 54. 72, 75, 76, 80 leer 7 Belred L e
eaply 1 in service 1 fut of wakt
//_— 17701780 > Gevichi Gegenfiansche . Schvauben wd Futlem | . 300
i Ti0-760] 9% 3 s, Weighl o1 courver Aoes ek, Balls ond s 9
¥ fore"| - 0 e i Bundel 1 / Bundie 1: ca. 2 150
3 ] - 2] |y Bondelgexich! B 2 Bimgte 2. co 00|
- T W) g < S T
o Slickiiste / porllis) / nomenciofire 44840 - 4
L Prifplan / Check-List / OC-List 0P 44 940
Schwelplan / weld plon / plan de soudage WP 44 940
170 I Berethnung / colculafion / nole de calcut CA 44 840- 4
: a0 3
<4 ¥ 35, 841 26-31 3on Ausruizung der zullissigen Barechungssparung n der Scivwefinoht 85 %
. L 5 32-38. 53,68, 70 86n iubelisprifung d zerskungstres Piliing gemd den
1042 e ‘ "‘:’6&""’“ d‘“;w;?”‘ KUhlrohre eingeschweill, o 200“0 - Me‘tf:l‘(‘islie'n He 3/3-:“5??
. ,120, —_— Detait X 50.60° 5 Y Nuch dem Schweiflen walzen. Tesl of waidng expon plaes trd fon dustucky et oc% 1 4D 2000 - Neriatarn K 62 U 510
l 4h0.1130| — 40 A Haftaufweitung 3-5% Uliscien d conbonis G ek odiselsa en sauie 83 &
‘,‘/‘ PR 1210,1220 Tube-tubesheal welded in sl dog pacoRs WTDh 08 SR # b FOSTCH surord 4D 2000 - MakbiEtam WP 52 u 5
- v After welding tubes H
220 300 310,320, 2-4 [l Nt Il . |expanded.
s Eir Transport umeﬂe\ i 980,1010 L] Expansion rafe 3-5%. ‘
g " 4\/
) SRS —
. I [ ¢ Geheflel o
Tack weld - ‘f
180 o 45 i Pos. 160 / 01780 Bindelbewegung %‘ b 1 B0 /L AIR LlQUlDE‘
255 v Pos, 180 no< § noxisem | "
. 300 1360- |
o 1470 i Air Liquide AGS GmbH
3 CKEL:
] K00t RGN FORVAT
908 CO0E: 51 hos Kosice Reg DN AD
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Det Dansk

Stalvalsevaerk A/S

€

DK-3300 Frederiksvark - Telefon 47 77 03 33 - Tclefax 42 12 46 66 - Telex 40191

3172 YH26GP 00

CARL SPAETER GMBH
POSTFACH 101 468
D-46014 OBERHAUSEN

Lieferbedinpung | Specification &

DIN17155
TUV: AD-W1 TRB100 TRD101

HII EN10028 P265GH U-ZEICH

At e e A A e a

Bleche / Plate.sA

Seite/Pagete..
Type: EN 10204,3.1B

~

1.1

G
(2)

Nr./No: 35615

Threr Auftrag/Your order: 30013 11-BRENNMAS .

Unser Auftrag/Our order:

Datum,Date:

14888 .
20.01.2000

Lieferstelle/Delivery address:
WOLF GMBH & CO KG

DORTMUNDER STR. 2
D-57234 WILNSDORF

Lieferung/
Delivery:

Toleranzf

0X95838 DSV

UBERPRUFT NACH AD-WO/TRD 100 DURCH
TUV E.V HAMBURG, MIT VERZICHT AUF
GEGENZEICHNUNG AZ: 121 WiS8126.
TESTED ACC. TO AD-WOQ/TRD 100 BY

=7y

- TA e
TUV E.V HAMBURG, WITH RENOUNCE OF 215 N\ by 1S 1E
COUNTERSIGNMENT AZ: 121 W158126.

Testpiece location and condition

Probebreits

Width of testpe
mm

Lage/location

O RN —

Mitte/Center

— s e

0.
[+
0.
0.

cooo

s.

=1

15
Blechdicke/Plate thickness

Oberfliche/Surface

1/3t von Obesfl./from surface
174t von Oberfl./from surface

Zustand/Condition

T=KV-TRANS

Tolemnce: EN10029 CLASS B
Pos. Zeichen/Marking Abmessungen/Dimensions Stk./Pcs.| GewichtWeight | Schmelze/Heat | Slab | Walznr./Milino.
1 1 120003000 20,0 1 5760 | 59514 |B1 5726S O| N
2 2 10000|3000¢{ 32,0 1 7680 [x59514 |A2| 55475 0| N
3 3 10000 |3000| 45,0 1 10800} 59301 A2 3023s O} N
et ekt oased o moms et meners 3 24240 N4
C Mn Si P S Cr Cu Ni Mo | Sn Al Nb Ti v B N Ceq = Carbon-Equivalent (ITW - formula) V
1[12]113|23]|10] 5| 5{25| 9| 1 32| 3] 2| s Lieferzut and Condition of Dxlivry
21121113 23110 B 5|25 9 1 32 3 2 5 N = Normalisierend ge'wal’zgleonr{aJizzd aned
al12]113|22[11]|10]| 6|26 8| 1 28| 2| 1| 3 B e i MimuteMimutes
25.1. mm min. 5§ Minuten/Minutes
M = TM-gewalzt/TM-rolied
Masskontrolle, Besichtigung: Ohne Beanstandung
Dimension chede inspedion: Without remarks
Kennzeichnung/Marking
S:‘a‘:so;tj‘ouality
HII P265GH
Sachverstindigen/Quality inspectors  PA 0
Schmelz nr. / Heat no.
1.89.999 Electro-Ofen/El-arc-furnace
Im Pfanne raffiniert/Laddle refined
90.000-99.999 Konverter-verfahren/
% x 108 % x 1000 % x 100 % x 1000 % x 10.000 P4 x 100 Oxygen converter
Zugversuch quer/Tensile test transverse Kerbschlaghi egeversuch/Impadt test KV = Is0o - “{_m"‘“e"n%f{“:",{‘"
: Mittey/ Mittelf % R
! Re Rmt A Re Rmt A 1 2 3 Average Temp 1 2 3 Average | Temp 0.2 Temp
I3usluy79136 3421479137 1236{243|235(238 ol231(194 (224|216 0j1T| 251,300
2]337{472 (3434347235248 (224|248|240 0]250(2421220{237 oi1T| 250|300
31323|470(30!337|472{31 146|148 |144]146 01143]146}1149| 146 o|uT| 280|300
Zeugnis NI« ydu
Cerilficatg No.
Blatt von
Page oOf
N/mm? % N/mm? % Joule °C Joule °C N/mm? C
Dehnung/Blongation: A S % Probelage und Zustand Faltversuch/Bend Tesl -

Wir bestitigen, dass die Lieferung den Anferderungen
der obengenannten Lieferbedingungen entspricht.

We hereby cerify, that the materiel has been made and
tested in accordance with the mentioned spedfication.

Z. Greisen
Chief Metallurgist

Det Danske Stalvalsevark A/S

-,“7, '
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r ILSENBURGER
N » GROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B
Inspection certificate 3.1.B
DIN EN 10204 - ISO 10474
Ne/No. C40003240

Purchaser KG

23.01.2004 Nr/No.
Besteler C & M Stahlhandel GmbH & Co.

Empfanger C & M Stahlhandel GmbH & Co.

Customer KG

Nr./ No.
Seite / Page
Datum/ Date

307556
1/3
07.04.2004

59014 Hamm 59014 Hamm
Ereugnis Grobblech Werksauftrags-Nr. 7500417943
Pdut  Heavy plate Works rder No.
Lieferschein-Nr.

Werkstof und Lieferbedingung P26 5GH D'::a'::h i:)nteNl\;o. 8 g X 8914% géz
Steel grade and terms of defivey DIN EN 10028-2 04/93 Abnahme WS. ’

2D 2000-Mbl. W 1 05/02 Inspection

DIN EN 10029 C 10/91

EN 10 163 i g

. S~
Kennzeichaung des Materials / Marking of the produet zeugnis Nr- g‘/
Herstellerzeichen/Stahlsorte/Schmelzen-Nr/ Certilcata No
Erzeugnis-Nr./Sachverstédndigenstempel Blat v !
Trademark/Steelgrade/Heat-No/Product-No/ Gt \?ﬂ
inspector's stamp Page aor
Materialdaten / Material data

Pos. | Anzahl Erzeugnis-Nr. Schmelzen-Nr. Lieferzustand Dicke x Breite x Linge mm X mm X mm
Item | Quantity | ProductNo. Heat No. Cond. of delivery [ Thickness x Width x Length
01 1 865443 1 67167 N 17,00 x 3450,0 x 9420
0l 1 865443 2 67167 N 17,00 x 3450,0 x 5420
01 1 865444 1 67167 N 17,00 x 3450,0 x 9420
01 1 865444 2 67167 N 17,00 x 3450,0 x 9420
02 1 857189 1 49986 N x 10,00 x 3000,0 x 9440
02 1 864050 1 49457 N 10,00 x 3000,0 x 9440
02 1 865270 1 65325 N 10,00 x 3000,0 x 9440
01 4 | Gewicht 18.507 kg N:  normalisient/ normalized
02 . 3 | Weight 7.113 kgs
> 7 25.620

MaRprifung 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. C Si Mn P S N al C ]
HeatNo. 5 5 g 3 5 3 3 g $F il
<020 0,40 0,50- 1,40 <0,030 <0,025 >0,020 <030 <030 <0,30
49457 0,15 0,17 0,89 0,012 0,002 |0,005 {0,031 0,02 0,03 0,02
49986 0,15 0,17 0,88 0,010 |0,001 {0,004 |0,026 0,02 0,03 0:03
Schmelzen-Nr. Mo \Y Ti Nb EV1 1){EV2 2)
Heat No. % % $ % % %
<008 <0,02 <0, <001 <070
49457 0,00 0,00 0,00 0,00 0,07 0,31
49986 0,00 0,00 0,00 0,00 0,08 0,31

1} EV1: Cr+Cu+Mo+Ni

2} EV2: CEV=C+Mn/6+Mo/5+Ni/15+Cr/5+V/5+Cuit5

Es wird bestatigt, dal die Lieferung den Anforderungen der Lieferbedingung entspricht.
We hereby certify that the delivered material complies with the terms of the order.

(M-System: Centilication as per SO 9001 since 28 February 1390

f Herstellerzeichen Hsenburger Grobblech GmbH
y Trademark Veckenstedter Weg 10
D-38871 isenburg

Sachverstindigenstempel
Inspector's Stamp

Diese durch ein geeignetes Datem erarbeitungssystem erstelite Bescheinigung ist gem3g EN 10 204, Abschnitt 5, ohne Unterschrift giitg.
This certificate was prepared by a suitable data processing system and is valid without signature according to EN 10 204, section 5.

oiw ' 1093001 14730
nom

H

Qualititswesen
Abnahme
Werkssachverstindiger
Works Inspector

Cyron

3



r ILE NBURGER .
‘ GCROBBLECH

Ein Unternehmen der Salzgitter Gruppe

Abnahmepriifzeugnis 3.1.B Nt./ No, 307556
Inspection certificate 3.1.B Seite / Page 2/3
DIN EN 10204 - ISO 10474 baum/Dae  07.04.2004
Nr/No. C40003240 23.01.2004 Ne/No.
Besteler C & M Stahlhandel GmbH & Co. Empfanger C & M Stahlhandel Gmbe & Co.
Purchaser KG Customer KG
59014 Hamm 59014 Hamm
Eneugnis Grobblech Werksauftrags-Nr. 7500417943
frodut  Heavy plate Works order No.
Lieferschein-Nr.

Werkstolf und Lieferbedingung P26 5GH Dispatch note No. 8 g 8 82 4 g g é Z
Steel grade and terms of delivery DIN EN 10028-2 04/93 Abnahme WS ’

AD 2000-Mbl. W 1 05/02 Inspection

DIN EN 10029 C 10/91

EN 10 163

Schmelzenanalyse / Ladle analysis

Herstellerangaben / Manufacturer standard

Schmelzen-Nr. C Si Mn P S . N Al - {Cu i
Heat No. % % % % % % % £ gr gl
<020 <040 050-140 <0,030 <0,025 20,020 <030 <030 <030

65325 0,16 0,17 0,87 0,009 [0,005 |0,004 0,035 |0, 06 0,03 0,05

67167 10,15 0,18 0,87 0,010 (0,006 {0,004 [0,032 |0.03 |0 03 0,03

Schmelzen-Nr, Mo \% Ti Nb EV1 1) |E72 2)
Heat No. % % % % % %
<08 0,02 <003 <001 <070
65325 0,01 0,00 0,00 0,00 0,15 0,32
67167 0,00 0,00 0,00 0,01 0,09 0,31
1) EV1: CrsCu+Mo+Ni 2) EV2: CE/=C-Mn/6+Mo/5+Nif15-Cr,5-V/5+Cuf15

Erschmelzungsverfahren: Sauerstoffaufblasverfahren
Steelmaking process: Basic oxygen process

—
Zugversuch / Tensile test
Proben-Nr. ~ Schmelzen-hr. Ort Richt. | Zustand| Form | Streckgrenze Zugfestigkeit Bruchdehnung | ReH/Rm
Specimen No. Heat No. tocatio{ Direct. | Cond. | Type | Yield point Tensile strength | E'sngation ReH/Rm
ReH Rm A5 7)
123 |4 5) 6} N/mm2 N/mm2 %
410 - 530 223

857189 49986 K4G| © N p 331 470 34 0,70

864050 : 49457 K4G} Q N P 332 477 31 0,70

865270 65325 K4G| Q N P 365 483 30 0,76

865443 67167 K4G| © N P 373 472 29 0,79

865444 67167 K4G| Q N p 345 466 30 0,74
noX Kopt/Top 5 N: nera'siert/ normalized
2) 4 YABreite/1AWith 6l P: prismzdsch{ prismatic
3 G:  Erzeugnisdicke / Thickness of product 7) A5 Lo=535-So
4 Q: quer/tansversal
Es wird bestatgt, daf die Lieferung den Anforderirgen der Lieferbedingung entspricht .,r‘ .
We hereby certify that the defiverad material corzties with the terms of the order. T )
GM-System: Certification as per IS0 9001 since 23 February 1390 i
f Herstellerzeichen lisenburger Grobblech GmbH Sachverstindigenstempel l Qualititswesen

o Trademark Veckensteziar Weg 10 Inszector’s Stamp Abnahme
0-38871 ise~burg “’=rkssachverstand:9°r

o “larks tnspector
Diese durch ein gesignetes Datenverarbeitungss. stam erstelhe Bescheinigung ist gem3G EN 10 204, Abschnitt 5, -2 Unterschrift giltig

This ceruficate wras prepared v a suitable daa =*3zessing system and is valid without signature according to EN 1% 274 section 5. Cyron
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ILSENBURGE
GROBBLECYH

Ein Unternehmen der Salzgitter G,

Abnahmepriifzeugnis 3.1.B Nr./ No. 307556
Inspection certificate 3.1.B Seite / Page 373
DIN EN 10204 - ISO 10474 Datum / Date 07.04.2004
Nr./No. C40003240 23.01.2004 HNr/No
Besteler C & M Stahlhandel GmbH & Co. Empfanger C & M Stahlhandel GmbHE &z Co.
Purchaser KG Customer  KG
59014 Hamm 59014 Hamm
treugnis Grobblech Werksauftrags-Nr. 7500417943
Pridut Heavy plate Works order No,
Lieferschein-Nr. 0030042419
Werkstoff und Lieferbedingung P2 65GH Dispatchnote No.  03.04,2004
Steel grade and terms of defivery DIN EN 10028-2 04/93 Abnahme WS
AD 2000-Mbl. W 1 05/02 Inspection
DIN EN 10029 C 10/91
EN 10 163
Kerbschlagbiegeversuch / Impact test
Proben-Nr. Schmelzen~Nr. Ort Richt | Zustand| Probenform Temperatur | Schiagarbeit
Specimen No. Heat No. Locationt Direct | Cond. | Type of specimen Temperature | Impact energy
3 MW 6)
023 14 51 °C J J
857189 49986 K40] Q N Kv450/7,5 +000 146 141 128 138
864050 49457 K40| Q N Kv450/7,5 +000 95 107 87 96
865270 65325 K40| © N Kv450/7,5 +000 76 71 73 73
865443 67167 K40| QO N Kv4a50 +000 110 104 105 106
865444 67167 K40} Q N Kv450 +000 85 106 86 92
I} K: Kopi/Top 4 Q:  quer/transversal
2} 4: 14 Breite 14 Width 5t N: normalisiert/ normalized
3} 0: oberftichennsh/ near surface 6 MW: Mirelwert/ Average

(Aktenzeichen 6636 P 0045 3).

Der Verzicht auf den Nachweis der Warmstreckgrenze erfolgt entsprecherd
der Stellungnahme des TUV Hannover/Sachsen-Anhalt e.V. vom 03.04.2003

Es wird bestatigt, daB die Lieferung den Anforderungen der Lieferbedingung entsgricht
We hereby certify that the de'vered material complies with the terms of the order.
OM-System: Certification as per [SO 3001 since 28 February 1930

Herstellerzeichen
Trademark

55

lisenburger Grobblech GmbH
Veckenstedter Weg 10
D-38871 I's2nburg

Sachverstindigenstempe!
Inszectar’s Stamp

Diese durch ein geeignetes Dz:znverarbeitungssystem erstelte Bescheinigung ist 3em38 EN 10 204, Abschnitt 5, chne Unterschrift giltig.
This certificate was prepared by a suitable data zrocessing system and is valid wrsut signature according to EN 10 204, section 5.

Totm w tenae1 banaw
irieras

Qualititswesen
Ab~z-m2
sachverstindiger
Wars mspector

Coran



Glattrohrwarmeaustauscher
Behaélter und Apparate

fur chemische Industrie

und Umwelttechnik N
Druckbehélter

Filterbehalter

Kolonnen
Speisewasserbehélter
Warmwasserbereiter

BEHALTER- UND APPARATEBAU

Dortmunder StraBe 2 - 57234 Wilnsdorf

Robert Josef Wolf GmbH & Co. KG + Postfach 1251 - 57226 Wilnsdorf

RWTUV Systems GmbH
Leimbachstr.227

| 57074 Siegen

[hr Zeichen/lhre Nachricht vom Unser Zeichen/unsere Nachricht vom Tel.-Durchwahl! Datum

w-be-gw -22 25.04.2005

Verstempelungsbescheinigung
Direct Contact After Cooler Tag No. W13001
Pos.30 reinforcement pad 10 mm P 265 GH

Sehr geehrte Damen und Herren,

;beim Umstempeln o.g. Pos. ist uns ein Fehler unterlaufen.

Wir haben anstatt der richtigen Schmelze-Nr.
 49986/857189-1 die Schmelze-Nr. 16773/840504-1

| gestempelt.

- Wir bitten Sie unseren Fehler zu entschuldigen.

Wolf GmbH & Co,KG

R
Geschaftsflhrer: Telefon: (027 39) 89 70-0 Banken: Deutsche Bank AG Weidenau (BLZ 460 700 90) 1 802 388 Bahnstation: I
Klaus Dister Wolf Telefax: (027 39) 89 70-10 Volksbank im Siegerland e.G. (BLZ 460 600 40) 4 415 263 900 57233 Kreuzial || XUV
: Sparkasse Siegen (BLZ 460 500 01) 53 000 758 ' CERTP
Amtsgericht Siegen HRB 3696 E-Mail: RJWOLF@CITYWEB.de Dresdner Bank AG (BLZ 460 800 10) 350 202 800 : QAPLFX%%%M

\_ UST Id-Nr: DE 126 574 240 Internet: www.RJWOLF.de Postbank: Kdin (BLZ 370 100 50) 2087 21-501
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LINDEMANN
GMBH & CO.KQ

ORION EISENVERARBEITUNG D-32257 BUNDE

Herstellar: f--LINDEI‘\AANN GMBH & CO.KG - P.0.BOX 2260 - D-32222 BUNDE—]

Liefersn

ALBERT-SCHWEITZER-STRASSE 167

g2 oy wypF S

TELEFON (05223) 9986-0

TELEFAX (05223) 898699

eMall Lindemann-Buende@t-online.de '
USt-1dNr. DE 124330915 .

o

E,S}}gf,,?g,;, 3.1 B Abnahmepriifzeugnis

m%%%? Centficat dusine .
BosteltNr, Biinde, den 2.03,04
RFF HANDELS GMBH fwwaduke/d 09977712398 JEKPp.~Nr.: 9475
Werke-Nr, .
gonaer POSTF 13 63 s 59658/ 19503 s
Clignt Zeailchen des Herstellers:
28803 STUHR 1 / BRINKUM Hank ol hasuy/Foiean dusite #"’"‘”‘“"ﬂ" Sk
frbyy et b NIt v ==
J , Foincon de ricapen dusie *V\L fhameSmWo & M
Posr. | Stickash [ NAHTL /ROHRBOGEN DIN 2609 Schmetzs Konn-Nr, | Schmetre-r. | Probecr,
Poste | Nombre | SEAMIESS ELBOWS FOR WELDING Charge-SymboleNa | No. ds Coukde |Eprouvetta no.
F-$T35.8 I8 T.L.DINLZ175 5/79
AD 2000-Mb1.W13/UW4 ,HPLOOR,TRD 107/102 DIN [2470/%/
gem.Richtl, 97/23/EG,TRB 100, VdTUV-Mbl, 1RS2
1 75) DIN2605-1- 9035 219,1x12, 5/ 8-F F2l 3609 4343000 3409

FASE O+U
FASE 2+F

GLATTE ENDEN

non

plan ends
DIN 2839,BL.1,5/73,FORM 21/22

bevelled jnds

Certified acc, to PED 97/23/EC

Dile gestekten Anforderungan sind erflkt LlND
The requirements are kuhiied.
Les condilions impasées sont sabsiaites.

Zertifiziert nach Druckgerdte Richtlinie 97/23/EG

Uberpriift als Hersteller nach AD2000-WO/TRD 100

EI'EEPE der Pnlfungen.lTesi Results:/Valeurs obtenues: Zugversuch Karbachlagbiaegevaersuch Hérteprilfung
|gpruncito ma FEprowvetlc Dimensians Ty &M N/mm2 m’:’z' frsa 5 o ¥ 50— \huis RT Dureld
ks [ Aplerdanisag: »=25L R
T Tungendal RT »=235 360—480>=23Q Fr=34 HB 105-145
3409/ Q 8 9 RT 329 447 30 142~ 88~114 127-138
/2 Q 8 0 RT 314 431 31 121~134~1046
Zaug nis Nr. &
: ”F‘*“v e No.
.ﬁ::z}“’“f"“‘“ Prifung: - Padipd R N CZ*T
Contrdie non destructive: Rapport: Ao Prilfdrack
Yerwechslungapriitung: - Befund: Manfocurart| EN10204 | TwoWomo |  Dimensors | ibmpe
A?,a,ysa pltyre: Rapport: Foumissour Tube C dAino, Omensions e
"Yerformungstemperatur:850-950 Grad Celsiui VOESTI 3.1B |Z 30142 148x12,5 *
.__ED_LmlILg_.lmnm_aiuL—' H - i
wiarmebehandi/Healtreatment/Traitement Termique | Beskehtigung und Ausmessung:
Viswal inspaction and dimensional check:
normalisierend um— | Conideviuel ed dimensionel
geformt, hot formed
at controlled temperpmture
IN ORDER n. B, #=Nilchtheitisoriify
Schmelzanalyse:/ Chemical Analysis/Analyse Chimique: r=Hydraulictest:i
A %G % S % Mn %P %S % Cr % Ma % Ni
No. tda Covléa
434300] 0,148 0,188 0,740, 0,011 0,013 0,023 0,003 0,014
|
i
l
| AT 82047487 - 01
|

rff 20549 11927192/30 37078+36993-11397-78 14.01.05 82947487 / 1




Réhrenvrerke. GmbH €

2ore.

ESW

Aygstrale 25

$ied Exchwerier

Teteton 024 33717920

Telex 33250

Talefax 32403/ 2T und
792218

l4'.
EINGEGANGEN |
: . Abnahmegriizeugnis B/
07 dNi 1593 Inspection certificate B/
E£SW Rohrarserka Gmot, Auestraile 25, $120 Eschweiler — nach EN 10204
fErled. ... x.} LIEFERSCHEIN *
FIRMA

BARTHEL KG NUPMMER 656465
HAMBURGER STRASSE &-12 DATUM 17.05.93
KUNDENNUMMER 532068

D-4Q00 DUESSELDORF 1

I

<

. KUNDEN-BEST-NR. : 1/5418
AUFTRAGS—FOS,-NR.: 385793 11

NAHTLOSE WARMGEWALZTE STAHLROHRE

%/'

Zaugnis Nr.
Ceruificete No.

Blatt wvon
Page of
DIN 2448

et vt AP S a2 b ke o ot A VD i At o s e it A et i P R e NP ke P A St S 8 P S S S S e St St st St Nt S0 N P S S g A 2 8 g S S Rt 58 e s e

ARTIREL L-VON L-2I8 eve s JMENGE eosaaeMENGE

MO305021211420 5000- 7200 27,200 M 1982 K&

ST 33.8/1 219,10 X 14,20 hM :
4 1 BUNDE

STUECK

ARZ B NACH EN 10204
CHARGEN-NR . : 254732

IN LAENGEN VON &,56-6,94 M
HALLE 10

Ueferbecngungen/ 7erms of Dervery: Kennzechnung I Marking:

DIN 17175/78 G
de Gualité III

Prufoedingurgen/ Technical Reguirernants:
TRD 102 + TR8 100 + AD-W4 Abschnitt 7
E;nv;i;cri‘ m.;l%‘éiaﬂ die Lelerung gepriit aurde und dan oben argefGhaen Pt und Udlerungsoeciy
that the maleras has been tasted and complies with tha above mentiored lechncal

AS

‘eraby it s carsfed
requitements ard temms of defivery.

D gesteitten Anorderungen snd 1. Anfage erfit./ The requirements are fuifilad as per ercosures.

Car Ronnwaratll enmpdcht Aach Markanbazmennung und Gutestulo don angegebanen Liderbadrgungen.
The malena of Tia tube/ppas comp.ies wrh the terms of delvery descnbed acove.
Ora Rohre tefncan sich Gber irre ganze LAnga in sachgemidem Wanmnabenardungszustand.

Tha lubes/ppes 3re in a felaart haattraated condition.
Lielerzustand /Condiban of Cenvery: normalsied/ normalized -
TLEITTIRICTD

o ey iiaa oS e et
£ b

e L gy oy
. nt

Rorin s

____1__Ma<;e(n) 1 Encicatofs)

Banikonto: Gescratsiunret:

Kian Dpi Betrabswit Harbert Lanzen,
2wqst. Pympe Adochsramsvoratzondor:
¥oto-Mr: 3 {0 €22 Frechoim Langral

A7 QLN Amtesanchi Ta i KRS S

201127 auf @ B81,070177 Pos: GO1 215.1 x 14.2 3.18 S. 1 v. 2 2014878.00

Rohre S735.6871

Ute.st./grade/ dagze ESW St 35.8 III US

ESW-Réhrenwerke GmbH
Abnahmestetie/ Inspect. Dep.




o~ PRI TITIN s
‘., ‘ ’ T o2 ’
L CIETITH £y F T:::.'::n :.I:’I Pl
’ f H 1 - - ;;;v;:: 2031 792237 wra WD .
V'Y |Réhrenwerke GrbH ,
f==ans] w
Aﬂiage/Encfosure 1 »
' g . .
Prifergebnis/Test results Werks-Nr./our order-o: 385783
LS Nr.: 658465
Schmelzanalyse/Chem. Compaosition of Cast
Pos./ | Schmelzen-Nr. E%T{R,;S’,'J
Item Cast-No. tumace % G % S | % Mn % P % S % Cr | % Mo % % %
11 254752 Y 0,10/0,20 (0,43 {0,013 {0,002
Zuglestigcent/|  Beuch. Keroschlagarbeit/Impact Value Prafdruek
Schmeizen. | Prote- | Strackgrenze!| Tensie dehnung/ ~‘Pf°°9’TY'°e Test Bemerkungen
Pos./ Nr./ N-  }VYield stress| strength [Eiongation3s| beisa: Jouie Mitiel/ | Pressure Remarks
ltem Cast-No. Test-Nr. N/mm? N/mm? As iC 1. 2. 3 Average bar
. Anforderungen min, 360~ mir,
Requirements: 235 480 25
11 254752 - " 80
311 431 39,5 v
“

Besichtigung und Ausmessung/
Resuilts of inspection and measurement:

ZerreiBversuch (siehe Tatel)/
Tensile Test (see tadle):

T,

Ringaufccmversuch/
Ring exganding test:

Ringzugversuch/
Ring Tensile Test:

Ringfaltversuch
Flattening test:

Aufwertversuch/

Flanng test:

Samtliche Rohre haten den Wassarinnencruckversuch
bestanden, sie singd dicht und haten freien Durchgang
The tukes/pipes hava passed the hydraulic pressure ‘est
withou! leakage and have a free passage.

Ultrascrail-Prijfung gem./
URtrascric Test acc. 1.

Oie Prulung auf Werkstofiverwechstung wurde an ailen Ronren

durchgefGhnt./Each tube/pipes is tasted ‘or exchange of material,

Beizscheizenprifurg/

Elching Test:

N/
-\

Die mit »x« bezeichnaten Prifungen wurden durchge!lhn unc
nicht baanstandet./The lests marked with «x«were periormed
and di nct lead 10 cjection.

Eschweiler

av41429 AR .

0t A1

—_°=

ESW Rénrenwerke GmbH

TECHNIP INSP. DEPT.
b7 NAME CASTALDO
y ACCEPTED O NOT ACLERTED

20N nu Qs

Palivia C=C 0,7 24 4 v 14 2 2 1N [al

Eschweiler

Autridmesie

. Eprfamsatfesia

iresnspes Dog

~QGe NorTs IOeC I

Lo TN 2 TN1ADT0 N
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ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl |
NR.(NO.): 000729788001 DUISBURG-SUED Ein Untemehmen von
> ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Bestel-Nr. G04-1039/1300 (i) 05.04.04
EEE R R A KN R Warks-No. Order-No.
e o
No de f'usine No de ccmmande E 02035275207
0004320553 7178875 BLAU/WEISS/BLAU M 02035275213
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERLIALS TESTS ‘ EN 10204
UNION STAHL GMBY -| DOGUMENT DE CONTROLE DES MATERIAUX  EN 10204
- | ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
POSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 1

D 47210 DUISBURG -
CERTIFICAT DE RECEPTION 3.1 B

Werksloff ; Quality ; Matériau | Lielerbedingungen ; Specification ; Conditions de livraison
‘ P 265 GH / EN 10028-2 - 9.03
AD-W1 / AD2000-W1l / TRD 101

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

Maddng: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. jo5olersmak

Marque: ER [ - cr - * Marque d'usine: N
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE

ThyisenKupp S

AH
ABNAHMEPRUEFSTEMPEL/INSPECTOR'S STAMP/POINCON DU RECEPTIONAIRE W

ERZEUGNISFORM
TYPE OF PRODUCT
DESIGNATION DU PRODUIT

Zeugnis Nr. & 757
Cettificate No.
GROBBLECH, UNGEBEIZT Blaﬂ von

Page of

PLATES, FLAT, UNPICKLED

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. {

?0S .| NOMBRE POIDS POIDS NO. DE NO., DE TOLE PAQUET
PIECES THEO. COULEE

0C1 (15,01 X 3000,0 X 8000 [mm]

KG
1 2841,000 627018 39666101
1 2841,000 627018 39666102
1 2841,000 627018 39666203
3 8523,000 *

002 |15,01 X 3000,0 X 120030 (mm]

KG
1 4261,000 672742 33669101
ThyssenKrUpp Stahl Es wird bestiligt, dass de oben pgenanntan Erzeugnissa in
Uberginsimmung mR Zen Sestediverentaningan galiefet wurden
Abnahmetechnik itis confirmed that the products named st the top were tupplied in

accordance with the order agreaments
Csst confimme que les produits sppefes en haut e entinres en
cenfarmite aves los acccids de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

NR. (NO.): 000729788001 DUISBURG-SUED Ein Untemehmen von
ThyssenKrupp Steel
DISPO-NR. Warks-Nr, Bestell-Nr. G04-1039/1300 :1_] 05.04.04
o hwEE K E Works-?k).. QOrder-No.
No de l'usire No de commande B 02035275207
0004320553 7178875 BLAU/WEISS/BLAU 02035275213
ThyssenKruce Stahl + 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
UNION STAHL GMSH ‘| DOCUMENT DE CONTROLE DES MATERIAUX  EN 10204
ABNAHEMEPRUZFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
PCSTFACH 142047 INSPECTION CERTIFICATEZ 3.1 B Paga-No 2
D 47210 DUISBURG . '
CERTIFICAT DE RECEPTION 3.1 B
Werkstoff ; Quality ; Matériau / Lieferbedingungen ; Specification ; Conditions de livraisan
P 265 GH / EN 10028-2 - 9.03

AD-W1 / AD2000-W1l / TRD 101

Kennzeichnung:  WERXKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeihen des Lislarwerkes:
Marking: - . Suppder’s mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. Marcue 3-usine: fAN
MATERIEL, NO. DE COULEEZ,NO. DE FABRICATION/D'EPROUVETTE n'”mm”sw
\FI!H’
1 4261,000 €72742 39669202
1 4261,000 627018 39670101
1 4261,000 627018 39670202)(
1 4261,000 €72742 39673101
1 4261,000 €72742 39673202
6 2556€,000 *
9 34089,000 bl

TRANSPORT-NR./TRANSPORT-NO./NO. DE TRANSPORT
318048162099 ’

CHEMISCHZ ZUSAMMENSETZUNG VON SCHMELZPROBEN %

CHEMICAL COMPOSITION OF THE

LADLE SAMPLES

b1

COMPOSITON CHIMIQUE SUR ECHEANTILLCNS DE COULEE %
SCHMELZ= SCHMELZVERFAHR.
EZAT NR. HEAT PROCESS
X0, DE COULEE c SI MY P S COULEE LABORAT.
£€27018 ,12¢ ;180 1,120 ,C1l4 ,0C30
672742 , 120 ;1220 1,160 , 011 ,0C1C
AL-G B-G CR cu MO
627018 ,029 ,0001 , 0€0 , 160 , 010
672742 , 035 ,0001 , 072 ,150 , 010
ThYSSEnKrUpp Stah' €3 wird bestabgz, dass dis oben gensryeq Ezacgnssain

Abnahmetechnik

Ubareinstimmung mit den Bestelvere.ntarirgen geiielent wurden
itis confirmed mat 'ha products named st "he p wera supplied in
accerdancs with the order 3greements

Cestconfirme qua les produits appeles s« ra t etaient Intes en
conformits awec los accords de commarce




ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

~

AD-%W1 / AD2000-W1 /

NR.(NO.): 000729788001 DUISBURG-SUED Ein Unlametwnen ven
& ThyssenKrupp Steel
DISPO-NR. Waerks-Nr. Bastel-Nr, G04-1039/1300 1 05.04.04
T w ok H R AR KW Wcrks—'No.. Order-No. :
No de l'usine No de commande E 02035275207
0004320553 7178875 BLAU/WEISS/BLAU ol 02035275213
ThyssenKrupp Stahl - 47161 Dulsburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
UNION STAHL GMBH ‘| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No.
POSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 3
D 47210 DUISBURG .
CERTIFICAT DE RECEPTION 3.1 B
Werkstofl ; Quality ; Matériau / Lielerbedingungen ; Specification ; Conditions de livraison
P 265 GH / EN 10028-2 - 9.03

TRD 101

?::ﬂmmw: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR.ngngnﬁhmwns

arking: ‘ upplier’s mark:

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

WaW

Thysseakeupp Stan

\H!H’
N NB NI TI v
627018 , 0043 , 001 ,140 ,003 ,000 OXYGENSTAHL
OXYGEN STEEL
OXYGEN PUR
672742 , 0041 ,001 ,160 ,003 , 000 OXYGENSTAHL
OXYGEN STEEL
OXYGEN PUR
MECHANISCHE EIGENSCHAFTEN 2 UGV ERZESEUTCH
MECHANICAL CHARACTERISTICS TENSIULZE TEST
CARACTERISTIQUES MECANIQUES E S S AI D E 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/MM? N/MM? ¥ MM % ¥ % {
627018*374651 1)0401 +300 0023 256
RPO, 2%
2)0004 '
3)0006
627018 39666 1)0401 + 20 0002 384 482 89 123 32 15424
RE H
2)0004 368 203 26 12532
RFO, 2%
3)0006
Thys sen K rupp Stah' Es wir.d bestangt, dass die ozen ganannten Erzeugnisse .n
Ubersinstmmung mit dan Sesteliveroinbarngen galislart wuiden
Abnahmotechnik ftis confirmed that the producs named st the top were suspled in

accardance with the order agreaments
Ceat corfirte que les produts agpeles en Faut staient Ivies en
conlormite z~< les accards de commanda




ZEUGNIS/CERTIFICATE/CERTIFICAT
R.(NO.): 000729788001 DUISBURG-SUED

ThyssenKrupp Stahl

Ein Untamehmen von

e ThyssenKrupp Steel
DISPO-NR. Werks-Nr. Besteli-Nr. G04-1039/1300 G) 05.04.04
TR AR R R R R K Worksf*lo.. Order-No.
Mo de l'usine No de commande = 02035275207
0004320553 7178875 BLAU/WEISS/BLAU 5 02035275213
ThyssenKrupp Stahl - 47161 Duisburg ' BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
UNION STAHL GMBH 't DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No.
POSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 4
D 47210 DUISBURG . ’
CERTIFICAT DE RECEPTION 3.1 B

Werkstolf ; Quality : Malériau / Lieferbadingungen ; Specification ; Conditons de kvraison
P 265 GH / EN 10028-2 - 9,03
AD-W1 / AD2000-Wl / TRD 101

Marking:
Margee MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. yeliersmak

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zechendes Uelerwerkes: a
N
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE

ThytsenKrupp S
\H! H/
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/MMz N/MM2 ¥ MM % % %
627018 395670 1)0401 + 20 0002 360 475 76 121 36 17100
RE H
2)0004 349 203 29 13775
RPO, 2%
3)0006
672742+%382581 1)0401 +300 0023 244
: RPO, 2%
2)0004
3)0006 .
672742 39669 1)0401 + 20 0002 380 484 79 122 34 16456
RE H
2)0004 369 203 27 13068
RPO,2%
3)0006
672742 39673 1)0401 '+ 20 0002 355 476 75 120 38 18088
RE H ’
2)0004 344 203 29 13804
RPQ,2%
3)0006
Thyssen Krupp Stah! Es wird bestatigt, dass die oben ganannien Erzeugnissa in
Cbar i g ma dsa Bastell gon gelislart wurden
Atnahmetechnik R 3 confitmad that the products named at the top were supplted 1n

accordance with the order agresments
Ce:! cnnﬁrmt que les produits sppeles en haut ataient lnvras en
mite avec log ds de




ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl

NR.(NO.): C00729788001 DUISBURG-SUED Ein Untemehmen ven
s ThyssenKrupp Sleel
DISPO-NR. Warks-Nr, Beslel-Nr. G04-1039/1300 0 05.04.04
wh kR T E R R Wotks-.'\to.. Qrder-No.
No de l'usine Na de commande 'E 02035275207
0004320553 7178875 ! BLAU/WEISS/BLAU m 02035275213
+
ThyssenKrupp Stahl - 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS ’ EN 10204
UNTION STAHL GMBH ‘| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
PCSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 5
D 47210 DUISBURG .
CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Cuality ; Matériau | Lieferbedirgungen ; Specification ; CondiZons de livraisen
P 265 GH / EN 10028-2 - 9,03
AD-W1l / AD2000-W1 / TRD 101

Kereaechrg'  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zsichen dos liefoousres
Margue, MATEZRIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. phPiersmak ﬁ!ak"

MATERIEL, NO. DI COULEE,NO. DE FABRICATION/D'EPROUVETTE Thyssanknupp Stan

W&
MICHANISCHE EIGENSCHAFTEN K E R B S C H L A G BIEGEVERSUCH
YECHANICAL CEARACTERISTICS I MPACT TEST
CARACTERISTIQUES MECANIQUES E S S A I DE RESIULTIENTCE
SCHM.- PROBE- 1)LAGE FORM PRUEF- ARBEIT
NR. NR. 2)ZUST. B mm TEMP. JOULE
3)ALTER GR.C 1 2 3 M
€27018 39666 1)0401 0007 - 20 225,0 260,0 276,0 254,0
2)0004
3)000s6
1)0402 0007 - 50 147,0 156,0 156,0 153,0
2)0004
3)000s8
€27018 39670 1)0401 0007 - 20 223,0 177,0 202,0 201,0
2)0004
3)000¢
1)0401 0007 - S0 159,0 108,0 106,0 124,0
2)0004
3)000¢6
€72742 29669 1)0401 0007 - 20 230,0 212,0 273,0 255,¢
2)0004
3)000s
1)0401 0007 - 50 173,0 172,0 144,0 163,0
2)0004
3)o0o0o0s
€72742 23673 10401 Q007 - 20 302,0 300,0 290,90 2%7,0
2)0004
3)0006
ThyssenKrUpp Stahl €3 wird bastargt, dass dia oben gerasnten Erzeugasse in
Uberainsti ¢ mit den Basleln barungen gelelet wurden
Abnahmetechnik 13 confirmed that the products named &t the icp were suzpied in

accordance with the order kgreemens
Cast confirma que les produits agpewes en haul atarent Lres en
conlormite avec ‘as accords de comr—~ande




ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl
NR, (NO.): 000729788001 DUISBURG-SUED Ein Untamehmen ven
= ThysserKnupp Steel
DISPO-NR. Warks-Nr. Bestall-Nr. G04-1039/1300 . @ 05.04.04
*oh Wk ok ok ok ok ok Wodcs-!‘lo.‘ Order-Na.
No de |"usine No ds commarde 2 02035275207
0004320553 7178875 BLAU/WEISS/BLAU B 02035275213
ThyssenKeupp Stahl + 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 16204
DOCUMENT ON MATERIALS TESTS EN 10204
UNION STAHL GMBH '} DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B
Blatt-Nr.
Page-No.
POSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 6

D 47210 DUISBURG .
CERTIFICAT DE RECEPTION 3.1 B

Werkstoft ; Quatity ; Matériay / Lieferbedingungen ; Specification ; Conditiens de livralsen
P 265 GH / EN 10028-2 - 9.03
AD-W1 / AD200C-W1l / TRD 101

Marking:

Margue: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. ,onarsmk

Keanzeichnung:  WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeihendes elemwerkes: Q
M
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE A

TaysseaKrupp Stend

W

SCHM.- PROBE- 1)LAGE FORM PRUEF- ARBEIT
NR. NR. 2)2UST. B mm TEMP, JOULE
3)ALTER GR.C 1 2 3 M

1)0401 0007 - 50 245,0 219,0 133,0 199,0
2}0004
3)0006

PROBEBLECH NICHT IN LIEFERUNG ENTHALTEN
SAMPLE PLATE NOT 'INCLUDED IN DELIVERY
L'ECHANTILION NE FAIT PAS PART DE LA LIVRAISON

*

LEGENVDENS-LEGENDSS-LEGENDTES

ALTER ARBEIT BREITUNG

:AGED :ENERGY :LAT.EXP

:VIEILLE :TRAVAILLE ;:LAT . EXP

BRUCHANT. FO.=FORM LAGE

:SHEAR FACE :TYPE 1 POSIT

:DUCTILE :TYPE :POSIT

PROBE-NR. SCHM. -NR. TEMP.

:SAMPLE-NO :HEAT-NO, :TESTTEMP

:NO.D'ESS :NO, DE COULEE :TESTTEMP

ZUST.

:STAT.

tETAT
Thyssen Kru PP Stahl Es wird bestatg:, dass die oben garanrien Ezeugrass n

Ubereinstimmung mit den Beatellversmrtarungen gebefec wurden

Abnahmetechnik tis confirmad that the products nsmed al the lop were sugplied in

cscrdance with the order agreements
Cest canfirme Jue les produits appeles en haut ataie~t Lvres en
conlormile avec ‘o3 accords de commande




ZEUGNIS/CERTIFICATE/CERTIFICAT

ThyssenKrupp Stahl

R.{(NO.): 000729788001 DUISBURG-SUED Ein Untsmehmen von
ThyssenKrupp Steel
DISPO-NR. Warks-Nr, Bestell-Nr. G04-1039/1300 A 05.04.04
REAERTHEKR KR Works-?k): Order-No.
No de 1’usine No de commande E 02035275207
0004320553 7178875 BLAU/WEISS/BLAU El 02035275213
ThyssenKrupp Stahl + 47161 Duisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204

POSTFACH

UNION STAHL GMBH

142047

D 47210 DUISBURG

DOCUMENT ON MATERIALS TESTS EN 10204

't DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.

P .

INSPECTION CERTIFICATE 3.1 B szzg

CERTIFICAT DE RECEPTION 3.1 B

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

P 265 GH / EN 10028-2 9.03
AD-W1 / AD2000-Wi1 / TRD 101

Kennzeichnung: WERKSTOFF; SCHMELZ-NR., FERTIGUNGS-/PROBE-NR. Zeichan des Lieferwerkes:
Marking: Suppliar's mark:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO, pFPlersmak WQE"
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROUVETTE Dyssaakupp Stan
\H!H/
PROBENZUSTAND PROBENFORM ZUGVERSUCH
STAT. TYPE TENSILE TEST
ZTAT TYPE ESSAI DE TRACTION
0004+NORMALISIERT 0002=FLACHZUG
NORMALIZED FLAT TENSILE TEST
NORMALISE EPROUVETTE PLATE DE D'ECHINEMH
0023=RUNDZUG
PROBENLAGE (IST) ROUND TENSILE TEST
PCSIT (IST) EPROUVETTE ROND
POSIT (IST)
0401£QUER KOPF OBERFLAECHE PROBENFORM KERBSCHLAG
TRANS. TOP S, TYPE IMPACT TEST
TRANS. TETE S. TYPE ESSAI DE RVSILIENCE
0007=CHARPY- V
ALTERUNG CHARPY- V
AGED CHARPY- V
VIEILLE
0006+ UNGEALTERT
NOT AGED
MON VIEILLE
POS.IL I EFERZUSTANTD PRODUTEKT
ITEM{S T A T U S PRCDUCT
POS.|E T A T PRODUTI T
001-(NORMALISIERT
002 NCGRMALIZED
NORMALISE
ThyssenKrupp Stahl Es wird bestatigt, dass die gben genarrian Erzeugnasa n
Ub wng mit den Besleih gen gelisfet wurden
Abnahmetechnik it1s confirmed that the products n-r-cd at the top were supplied in

acrordance with the order agreements
Cost corfima qua los produits sppeles en haut etaient lores en
conformite dwes o accords de comminde

-~

NT




ZEUGNIS/CERTIFICATE/CERTIFICAT
NR.(NO.): 000729788001 DUISBURG-SUED

ThyssenKrupp Stahl

En Untemahmen von
ThyssenKrupp Sleel

POSTFACH

UNION STAHL GMBH

142047

D 47210 DUISBURG

DISPO-NR. Warks-Nr. Bestell-Nr. G04-1039/1300 3 05.04.04
¥Rk R KRR K Works-No, Order-No.
Nao de 'ysi
] usine No de commande E 02035275207
0004320553 7178875 BLAU/WEISS/BLAU 5 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  pooeny 8

"CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matédau / Lieferbedingungen ; Specificallon ; Conditions de livraisen

P 265 GH / EN 10028-2 - 9,03
AD-W1 / AD2C00-W1 / TRD 101

Kennzelchoung:  WERKSTOFF;

Abnahmetechnik

onzes SCHMELZ-NR., FERTIGUNGS-/PROBE-NR, Zeichendes Lislarwerkes:
Marque: MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. poboiersmak "KQ%N
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D'EPROJVETTE . = "
\H!H,
ERGEBNIS DER BESICHTIGUNG UND MASSPRUEFUNG: KEINE BEANSTANDUNG
RESULT OF SURFACE CONTROL AND DIMENSIONAL CHECK: SATISFACTORY
RESULTAT DE L'EXAMEN VISUEL ET DIMENSIONNEL: SATISFAISANT
U U THYSSENKRUPP STAHL AG
u U GUETE: SIEHE WZRKSTOFF / LIEFERBEDINGUNGEN
U U
u U FUER ERZEUGNISSE NACE BAUREGILLISTE A
UuUUuUUuUuy
Thyssen Krupp Stahl E3 wird bestangl, dass die oten gangnntan Eza.jrisse in

Ubereinsammung mit den Bestalvarsinbarurge~ alisfert wurden
It i confirmed hat tha products ramed at the o ~are supplied v
accoidarce with the order agreements

Cast confimma qua les produits sopelas en Pav! e3.e0t livies 8
confcrmite ave< los acconds de commande




2ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl

R.{(NO.): 000729788001 DUISBURG-SUED Ein Untemehmen von
R ThyssenKrupp Steel
DISPO-NR. Warks-Nr. Bestall-Nr. G04-1039/1300 @ 05.04.04
AR R R AR Warks-No. Ocder-No,
No de I'usi No d nd
o de I'usine 0 de commande 2 02035275207
0004320553 7178875 BLAU/WEISS/BLAU El 02035275213
ThyssenKrupp Stahl - 47161 Ouisburg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204
UNION STAHL GMBH | DOCUMENT DE CONTROLE DES MATERIAUX EN 10204
ABNAHMEIPRUEFZEUGNIS 3.1 B
Blatt-Nr,
Page-No.
POSTFACH 142047 INSPECTION CERTIFICATE 3.1 B Page-No 9
D 47210 DUISBURG R
CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matédau / Lieferbedingungen ; Specificalion ; Conditions de Gvralson

P 265 GH / EN 10028-2 - 9.03
AD-W1 / AD2000-W1 / TRD 101

Marking:
Marcue MATERIAL, HEAT-NO., MANUFACTURING/SAMPLE-NO. peppiar's mafk:

Kennzeichnung:  WERKSTOFF; SCHMELZ-NR. FERTIGUNGS-/PROBE-NR. Zsichen das Lislerwerkes; ‘_’é
rque M
MATERIEL, NO. DE COULEE,NO. DE FABRICATION/D‘EPROUVETTH N

TiyatenKiupp $ant

W

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 44 01 0011

UND IST ANERKANNTER WERKSTOFFHERSTELLER GEMAESS
MERKBLAETTER AD-WO/TRD100 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, ANNEX1 CHAP.4.3

WITH RESPECT TO STEEL PRODUCTS COVERED BY EN 10028-1 TO §.
RWTUEV-APPROVAL CERTIFICAT-NO.: 04 202 2 44 01 0011
THYSSENKRUPP STAHL IS AN ACCEPTED STEEL MANUFACTURER
CONCERNING AD-WO/TRD 100 AND AD-2000 WO

RAWTUEV-APPROVAL CERTIFICAT-NO.: 04701 6112

(WITH RENOUNCE OF COUNTERSIGN)

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

RA-TUEV-CERTIFICAT: 04 202 2 44 01 0011

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 )

ThyssenKrupp Stah' E:wld be:uhgl dass die oben qmannun Erzn.gmsse n
Ubet g mit den Bogteh et wurden
Abnahmetechnik It is confirmed that the products named at lhe bw welo supplied in

accordance with the order 2greements
Cest confirme que las produits appeles an haut ataient livies an
conleimite aves les accurds de commande




POSTFACH

UNION STAHL GMBH

142047
D 47210 DUISBURG

ZEUGNIS/CERTIFICATE/CERTIFICAT ThyssenKrupp Stahl
NR.(NO.): 000729788001 DUISBURG-SUED Ein Untsmehmen von
2 ThysserKrupp Steel
DISPO-NR. Warks-Ns. Bestail-Nr, G04-1039/1300 ) 05.04.04
Ak TR W TR AR Works-f‘lo.. Ordec-Na.
No de I'usine No de commarde ﬁ‘ 02035275207
0004320553 7178875 BLAU/WEISS/BLAU & 02035275213
Thyssenrupp Stahl + 47161 Duisturg BESCHEINIGUNG UBER MATERIALPRUFUNGEN EN 10204
DOCUMENT ON MATERIALS TESTS EN 10204

| DOCUMENT DE CONTROLE DES MATERIAUX EN 10204

ABNAHAMEPRUEFZEUGNIS 3.1 B

Blatt-Nr.
. Page-No.
INSPECTION CERTIFICATE 3.1 B Page-No 10

CERTIFICAT DE RECEPTION 3.1 B

Werkstoff ; Quality ; Matériay / Liefertadingungen ; Specification ; Conditions de fivraison

P 265 GH / EN 10028-2 - 9.03
AD-W1l / AD20C0-Wl1 / TRD 101

Kennzeichwag:  WERKSTOFF;

SCHMELZ-NR.,

MANUFACTURING/SAMPLE-NO . JSupplersmark

ue d usine;

FERTIGUNGS-/PROBE-NR. Zeichendes Lielerwerkes: Q
™ N
NO. DE FABRICATION/D!'EPROUVETTE

ThysreaKugp Stah

\FE{/

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

THIS CERTIFICATE HAS BEEN ISSUED BY A QUALIFIED ELECTRONIC DATA

EN 10204,PARA.5 WITEOUT SIGNATURE.

DOCUMENT A ETE ETABLI PAR UN SYSTEME INFORMATIQUE APPROPRIE ET

COMME PREVU DANS EN 10204, P. S,

Schallwig / Stabbert

Marking: -
Marque MATERIAL, HEAT-NO.,
MATERIEL, NO. DE COULEE,
GUELTIG.
SYSTEM AND IS VALID ACC. TG
cE
EST CONFORME SANS SIGNATURE
! - WERKSSACHVERSTAENDIGER
WOFPZS EXTEXT
ThyssenKmp%ng D'USINE

Atnahmetechnik

Schallwig 7/ Stabbert
SchallWig / St{mﬁgﬁ dass die oben genannten Erzeugnissa 'n

Mg ma den Bestelvernnbarungen gel ofent aurden
It confirmed that the products named at tha lop were suszlied in
ICTOrdance with the order agreaments
Cast confirma qua les produits epseies sn haut earent fivas en
cenformite avec les accords de cemmande
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r SALZGITTER
N p STAHLHANDEL

Umstempelungsbescheingung

Grobbleche WOLF GMBH & CO. KG
Gegenstand: Besteller:
Werkstoff: S 235 JRG 2 Bestell-Nr. 34796 807 Lager
Hersteller: s. APZ Auftrags-Nr.: 30001485
Abmessungén: 6 X 2500 x 6000 Zeichungs-Nr.:v
Menge: 1 St Teil-Nr.:
Stempelbild vorher: nachher:
S 235 JRG 2 428861
428861 6x2,5x12
6x2,5x12
Herstellerzeichen r 5 S 235 JRG 2
N

Abnahmepriifzeugnis 3.1 B nach DIN EN 10 204

Nr.: 5333 Austellungs-Datum:

ausgestellt von:  +

+ = 8. APZ (Salzgitter-Archiv-Nr. Z 7497807 )

liegt vor.

Bemerkungen:

Das Umstempeln erfolgt mit Zustimmung des RWTUV e. V. gemiR Vereinbarung vom 15.12.1993, G.-Nr.: 2.3-121/93

Stempel des Umstempelungsberechtigten

,A by varts

5
ﬁ' 31.10.2000 Couvaris

Datum Der Umstempelungsberechtigte

Salzgitter Stahlhandel GmbH
Beisenstr. 53
45964 Gladbeck




¢
A=

-

SPUTLIICS B) OP SVOGBINURS XNW SSULIJUCD JUoS $PIAl SInpoud s8¢ onb sumseyr ENON

™ N ‘voneoypads 16pI0 o 1p Adwoo sponpoxd peliddns oy 181 AjRieo a
% o W -usyosidsiua sebeiyny sep uebunbuipaqaje!] ‘uyaa) uap assjubnazig uapsjalab aip gep 1bumseq pam s3
& Zo
= KR
“ = O
o= .
2T}
) NOLO
9S|[eWIoN :uosTLIAY op 1)
. PszZilewloN [UofIPLco Arenieq
wnjbebieunion ‘pueisnziajai
pneyo e sl '18-8¥+¥2 NIQ ‘624-G4141 NIQ “BENRIFOF SUCELIG
paysiug-loy ‘1 8-8v¥2 Nid '62-SLLLL NIQ *SOOURISIOH SUTESUI]
16iuejabuirepn *18-8PF2 NIQ '64-SLELL NIG ‘UdzURIB|O] - ogiBly
£ uopoes sudwod A ¥ M HeIPUa-aY 'LOE0 W NIZIMWOOLS ‘004 8H1 ‘201 QYL ‘I euenb ep aibep 62-G21 21 NIQ “uosfEMY Op SUORIPUCD
L uoloes m.._A_n:_oc_ ¥ M HBINIBN-AV ‘10€0 W NIZIMWOOLS ‘001 4L ‘201 gyl ‘| epeib Aenb 62-S2121 NIQ Asaanop jo sULOL
L NUYISqY RjUl & M HBIDHSN-AY "H0E0 W NIZ3MWOOLS ‘001 41 '20L QYL ‘1 ejmsens 62-G214L NId :uabunbuypagajary
() gselLs JopR,p SoURnN
() 8'se 1S opRi o
() 8'SE LS :apos|y”S
3INOBLIOTIZUNOS  veps,jep coaeoﬁz P ¢pgonid JHNANOS SNYS HIIDY .0 S38NL  Inpayd
3DVYNUN4 DIHLD313 sseo0id BudfeuseRS S3IBNL132US SSITNYIS  Ionpaid
THYLSOYINTE “giawxﬁoc:ualﬁ.m IYHOYTHVLS 3SOUHYN  Drpaid
pedxo,| op uodusod :uoqIpede,p SIAR.p “oN UuspiH 120y
:duress g s0p00dsng oN S10N Yogedsig
VM ueSpumsioapes sop eduses 2£9.059 ay-uaberuspuesion ¥ ageNg-JoulBpy-e5]
-monpasd np onbueyy - Jof0g OPLIALOD O “ON [epusyyeIS-sbunii4-1yoyY
:puUBIq S JeIORIRRY O JOpIQ) Jegaiueg uuewjyng
A OO TIHAITH ¥808101 “a-sBenyry sorapeg
P 2 3 o np op "oN WO § CI0EE 1 - YPRSOd - I 00 T HRUD RERSRIPIG Mg
USNB|SUKT HISMIYOIWIBAA LRUNGREINUEA ) TON Jopa( eEBURINg
o) "00) R HQWY) JYoH/|yeiS se|ejusg] {15308 L0/SE6Z/81 CAN-iletseg-uepumy $661 1Y + 1661 - PO2OL NI
R-v JBIYIUGD NP "ON JUSWINOOP NP “Op G1EF0201 N3 NOLLI3I3Y 3 LYOLAIH30
:efsy oN uogaedsyy O WUSWND0(] 871870201 N3 3LVOUHUEEBI NOWO3IJISNI
v /L 3wE Armd  26B08/L00/95v220-G9 “iN-wewmjog  HL'E-Y0C0L NI SINDNIZINHIIAWHVYNEY
999¢1 {bS2S0) :Xej0l8 ]
9989€6 :x8191 0-18 (¥S2S0) U181
OfF Ce HHO m\f_ HVYLlS uiogieped £p0EE-0

AH33LU3E

0% E1 Yoepsod
DM "0D 'Z HQWY Mo/ymS Jefaji”



3SSvd
a3ssvd

N3IONV1S3d

G261 d3S WAS 91I9YIUED P leSSa-1 ]
G261 43S 01 "29e :1s8] ssaulybn yeel- 13
G261 43S yoeu :Bunjnudsiieyiyolg-13

Ued JugUOUEIR,P G1QAUCS UN FESE JUO SIG ST
:Aq 1309 330UaYGY Heo| © O] POuIQNS Ueeq SARY S9qM Y]
:yanp ynudab uayyoig e pujs ayoy 3ia

89550 SIP SJRYNSF / sYNSI Isa) / mmmmcnwmum—m:n_

01‘0 £00°0

500'0

900°0 620'Q Lv'o 1910 S0T1'0 9%986S 0010

7 x — ogmooepoN  @ISOd

1o N v s d NI Is 0 ONWU  wey

IN-URZ]BWYIS *sod
[%] eginoo uns esAieuy / sisAeus ro / 9SA|BUBUBZ]BWIYIS

979868 0Z9% Gz'8nT 000L - 0009 wr 90s ‘2T X 00€‘%1T 22 0070

63 w ww

sedmynw sunenBua $OQI} $2P "OU 0P SUYS  eAnaide P VOISSALY 99inoa 8p "ON Spiod nanBuc SUOISUBIIK]  OXQWION S350
s1pBus) sidningy dnosl seqrunu ognj amssaxd 350] "o 1BeH wbop gBus SUCISUGWIK]  JequinN  way
uabugiyoeyeIp addnin-an-14yoy WOTUPINId CIN-USZIPWIYDS  YOjMan ebum) agen MomS sod

sbreuvoduiod sed obenbiew ‘dureis aip ‘odweisebyld = Sd
neinod ep e13ue p ol v sjurwpdul ‘19jupd je| Inojo) “rexdrupiysasgey - 0S4

ayenbya inz afenbrew ‘Bungrewr Bey *Bunuydiezuusyuonen = iy sinuiad red reupnibuor eBenbrew ‘Bunp
aimuied red ebenbiwus *Bunnousys ured ‘Sunisuoqeydsqey ~ S

210ue p 10 § sprewdun “Buprew Arids jal wup ‘BunuydpruuyRIUsIA] = S|
1% reuipnpBuos “Buryarioiqeysssbuey = g
1nonod sed ebBenbrew ‘Bunpew 1Mo1o> ‘Bunuyow LSRR = HJ

VM ON-331N00 8'SE LS A Sd
VM ON-LV3IH 8'SE 1S A Sd

VM HN-NIZTIWHOS 8'SE 1S A ‘Sd
ON-331N0D 8°SE 1S NOISNIWIA S
"ON-LV3H 8'S€ 1S NOISNIWIA 'S4
HN-N3Z13WHOS 8'SE LS ONNSSIWGY S4

9106 TWH 'UB|q Un :iNBJN0J 9p XNBOUUY M4
9106 vy ‘eiym suo :sbuu painojo)d Hi4
9106 TvH ebuuqie Jegiem uie abuugie 4

npaud np olentueyy
:Buppew papard
:BunuyojezuusIynpoid

:obey JBOYNISO NP “ON JUSWINSOP NP "OfN 81'6+40201 N3 NOLL3O3Y 30 LvOLUY30

:efBey —op vopoedsy IO USWINSOg g71°E0C01 NI J1VOEIIHED NOWLO3dSNE

v /2 mg TRCd  Z26Y808/100/957220-69 mN-wewmjog  H°1°E-¥0C0L N3 SINDNIZANHAIWHVNEY
999¢l (¥5250) xejolo]

HH O.m \u_I< 1S 9989¢6 :x0je ] 0-18 {¥5250) 18l

A'13131U38

woqieped £0EE-Q
OF €1 yoeps~4




10/5€62/81 0010

WSO NP SPUBLILLCO 6 *ON WaIP NP aJRqRW 6P "oN SOULIYM QHOA %oy

‘ON JopIQ esRyINg "ON [epaEYy 3 jswotsns) U] INOA wey

“IN-Jjo1sequapunyy [euesBWIUBpPUNY usyojaz 1yj ‘S0d

00°‘€e ot1% T6¢ 05°‘ZT X 0%°sze 9%986¢ 200000 0010

00'%g 60% 26¢ 0S°'2T X ov'ce 94%986¢ T00000 0010

efpuuo °f G2 NI 081-09¢ SEZNIW seousbng

vRULG '} % FWW/N FAUW/N ww sjuewe by

jswisog SvY wy HeY uaBunispiojuy

ugisey UTEIINE 8P JWeNy)ao)) Wwowsuolly UORIRA B] § SOUESISRYY  1WOLSINCOY, P ayLN ‘anasdy,} op suogsusu] ©9Inoo op “oN suAMNasde, | op “oN %sag
ugi/ey UOGINPU BARY uvogsliuog wibuans sjrsue) phuags proig SuorsUsWID Ualuoeds "ON 38644 ‘ON Uowoeds woy
wy/oy Bunuguyosugg Bunuyaq uaybpseybnz azuaibyosensg bunssowqeuaqoid "IN-UsZjswyog *IN-UBqOJd *$0d

Uogowg op ress3] /159 Ssuey, / yonss3abnz

‘sepdpinw anenBuog xne esyeal e sBuuoymqueyoe
“s1buoy eidnynu U0 1IN0 powwRd sem Bundures oy
‘uabugiyoejjeiA ue a16jopa Jwyeuaqoid aiq

SonbiuBOU S1eES3 80P NEYNSR / Bugses [eoUEYRRUI jO synesy / Bunjnud uayasiueysew Jap 8ssiuqabig

JSSvd JIMBOUUE, P UOGETP Op [e8S]

a3ssvd 350} Bupuedxe Bug|

N3IANVYL1S3g *yonsisawiopjnebuy

3SSvd ‘SUDISUGUND SOP UORBILLGA 3SSvd :efenup op prss3y 3SSvd NS veweRg

Qa3ssvd ‘UOHRUIRXS SUCTSULY] Q3ssvd Isay Bupuog a3assvd :uonoedsus ensia
NIANvVLS3g Sflosuocigely NIANV.ISIE ‘yansieasbalg NIQNVLS3IF jlosuoIytsue bny
oy Eﬂ-oo np "oN JUGLINOOP NP “Opj 81890208 NI NOUd3DTY 30 1VDHULED

:ebey "ON Uotoedsy "o Juownaog H'LEP0201 NI 3LVOULLLED NOILDIJISNE

y It g TRHDM 265808/100/955220-59 VIN-uawnyog  E'L'E-Y020L NI SINDNIZJNHIIWHVYNEY
999€E1 (b5250) :xefa(a)

9989¢6 :x918] 0-18 (bS2S0) 9]

HHOH/THVYLS

Ad31U38

o~

uioqieped £b0eE-Q
OF £1 yoepsog
¥ "0D R HAUR) G/ y|S Jepeuog S

]




“esmuubis suvs opyeA 152 1o vogRLON | op 8nbivonosig JusiLoIRY JBd BTEI9 919 B JUSTOOP )
-asgeubis Jnoynm pirea s1 pue ?gaﬁwvo_cogo—ogf paredasd sem JUHLINSOP SN
‘Brinbsiyoes yuyosssiun suyo 11 pun Yi91818 AT SIOWIW 8pINMm WO Qg S9s3iq

H43H3S /134LHL
suEn,p uadxe ]
Jooadsul 835084, :
abipumsseayoessyiop Jag 8S9YS / ¥90¢0 XV 2.LS-€29 /#9020 1131 ‘L00Z +0°LL ‘uexeisuiqg
8642 *Xe4 "1891-18/¥S2S0 191 '44OHLLOM 13H
a9bireyo suvossay / UBWSOERS / (un)epngyiop
i eued
LE1 J8HL "L siued 02v2 NIQ "IAS Zeb unod UoISSIWPE ‘E12-6b V¥ 4N S D 2€ AL @ puodse.03 [augiew 67 senbiewsi-jeoyiuagy
1 wed

L€L 4841 'L ved 02¥2 NIQ 03 ‘99e seb Joj jeacidds 'g1z-6p v N 0} "00B 3 LE N1 0} SPUCASa1I00 [BLIBIEW BY | ‘SHIBWSS 6]edILer)

HISLLEL JEHL L I9L 0242 NI UorU SBD Jry BISSBINZ ‘E12-6 W JIN U9BU O ZE N1 Wep 1yaudsiue [eualepy seq HlewiaAsiubnaz
0010 :e180d / west / *§0

enbreweay] / HRWRY / HIQWIII A

:efeyg 1BIMYQISO NP "o JUBINOOP NP “ON G101 N3 NOUdEO3Y 30 LVIHAIHDD

:efey "oN uofoedsy 0N JuswINoo(] 8'1'€30201 N3 IUVDAIHID NOLLDIISNI

b /v amg AN 26¥808/100/95t/20-S9 FIN-ewmjog  G'L'€-v020L NI SINDNIZANHIIWHYNGY

999¢! (¥52S0) :xejaja)
9989€6 ¥8l0 ] 0-18 (¥S2S0) 191

HHOYH/THVLS : woqseped EHOLE-G

AM3131U38 . S



GCS 76 4P

e

CIorl QMGEC a1

PR P oy - - - - T ——- - crmommmmeme o omm T E e =TT
T _ . @ _ 09 - oulqWOId = | | B88Y 1qISM - ATIPA
i : cdose v
1211 2ZIAA Sunurngmez Q o _ w-. tonoisav = O m%m "1QISM - ANIPA
-udiioq A ue parm N —_— . H 0 oudiy-iSsoA = v 1207501V
ERrnp Oronuo? e hw ‘80 .mz LLLEAE T :..-u.aam w fnw m S EEZMMHQn“M.m,._..”“““‘,“““”..w.h_“H:._.M““M“W m oL~ SJopI _ SOLY = V¥
silonuoNsYIIM ; ADL @p uwpendg towy = Mw Bouggnpy 190 b5 uobipus s o S_osz.um R _ 0+ R ISIOPIS = 0 | ooee JGISM - APIDA
-.u.”..u = G m ° 107 d 9 u dway waigny = y 8229
{naop 120 CIpRB ST E omar i oy poIsnIom R ’
- &\ 3 _Z - e e N @ 'ﬂlw nﬂdUu DNNEIE (AP TS USYDIOTIAIBICIOH & NAD Q.mcc> = > yoe _Emg - AUIPA
- et ﬂom v:-.E Bb: Eéaz,': «-Eu NG @Da D ’ ,_ g .u 43y ] N oSl | €220+ 0,
1818AYIRBHIDA 99 IR 9 WAALE A1) O OPIOII U CSSA, Fapces BUNLY3LOTULD = . - ]
S_Eu!z:: pun aduls | (z8'60) - M & _.:\..o?m M:m Euu yw .Wmi...:.am_.“_m:_m_ ....:?.»%.Mn.m .N..hﬂ“n.%ﬂﬁ " q..,a ::M_..,mﬁw.“ ” AOSI R ! eAld = 1 c'LELSH = H |
I e o *gjucjossn| 81PPI0IUO 1WOIZIPIIVI OYT D) .5. 12103 PINILLO] ] 8113 VIIRMIODN 1G i I
\ mav .m. S W Q uep eeIoRnI wyoudsue :uacsma:_uom”wu—e_\_ :-cﬂcn:ﬂa.aw :n.v M::N.w_nj atp wuuh .-sa:":aon k:! uw n WAQ
I e e O " uabuniepicyuy ] TR T auoizeiogrie 1o odi - pEsbunz)awyaSIa - e wied
voeee h M N LAy TSSOTIOTiLae M osonn, FualEw
. - i . 22 i ] 02 MNW ove WC% E::.wwuw %M“Wiﬂw\%\ :o.w..._zam_h_voﬂﬁu_._ PUSID{S|jrwioy wnrascy i olels < pumisniap 1{c) wojueqold | (2) .a___:nvﬂ {z) _m&o.ux“o;
. ) s 1 A r
e st ' oz |00 0%t gy ” : | |
990/980/00T) D1°59;08°92 . 6% . 12¢ B o
080/080/860] 09°83 - 00°97 "6 €€ _
wOINGOIZOT) 0E°99 10T £OS  Lze o L :
151997 ©L0/080/9L0) OL'T9 08°5T 96% I8 €0°) BEDCD 8070 ROOTD HO0°0 6L°0 27D 6T°D | OCETL |- ! * HOH E°R1T/001 BK 8L52 BI€'T1 |46 ]
. SLO/RLOITLD| OL°28 03°57 "6DE - §If ‘ : ! : “
DH60/080/980; DTVS9 DO°ST 9IS G ELE . ! _
[ 880/480/2801 05°LY 01°ST 115 2 L |
557-DEt! 080/680/8L0 am..mw pocLT RIS .97 . E0°H LE0°D LO°O0  .L00TD -E00°O 6L°0 .00 C0T°D |SELOL ¥ [ X A HOK E°YTI/00T ¥ 9457 BI0TZ | 0% £sIL gt
SLO/0BO/BLO[ 00°H9 OT'8L 275 BIE . m
160788073801 0L°29 00°81 615 81t !
- 32«222 01°59 - 69°9C S18  60E ! .
BST-090 BLO7990/0LD) 057719 0%°LZ 8IS EIE - £0°% LEQTO (TTCD -800°0 50070 IBTD  RTO cGTTD jEIEIL B | X j BOE €°I11/007 AR 9162 RIO'T2 |2 [
RO/BLO/08D) DEV0% 09°LT 505 S0F : ! , -
- §60/060/980] 0L°9 eroas e : : : .
BET/H007960, 00°F9 . 00°67 b0t BOE | . ! : _
§ST-9%1) 6070077960 01789 _3.3 . 518 wm:” PE0°Y i¥00°D (70070 LL'0 _MN.o gty el ] X B HOH €7%TT/007 RE 9LST BIQ'Td | E%P BSTL 41
- ; y . . 4 m | i _
X ' une e £y oszd ! 2 ! ‘v B 2 ' SO wead u M eoren
! Mwmnmnn ~ ) E_o\_..uno:._ N wz 9 \:mz omz _h“._zsu " > s ) N s ox-l ..z:.m__-_.nﬂn .N_ \ﬂ ccmcznuuc_.qn< Ennx«wa.m m cvh.m
SoMEH - eyaug boaw vieudosd g RINUNYD BUCITISC Hiai { .
wubeyazaiey 1Jeyagisbiz ayasjueysen - "MIQ Ul a::ﬁun—.aEEﬁ:N o:un_Eo:U ) R R
S T = == mﬂﬂm.ll-”mmwgaﬂhu. = e —FFET e
10 Ko & e
- — N - - . " - = Iu_llllli.|||.|| LTI T T
a1°e/v020L N3 5 ) vas
g1°€/6v005 NIQ Yyoeu sjubnazjnudawlyeuay v . | gca/mzvo v avixvs
CEZEBLB - £27BL8/rTrO XV _ : m
2'2/y0201L NI Lt o ® @
2'2/6¥00S NIQ Yyoeu sjubnazsiiapm | F S KV AT 3INTIOSSNW §909€ stvanwos - rEyaTeg




A

Pa

OHIGNISOB HHOY HN
glyenb op 0R/uU0R vp #js0d
1wod jonuoo Ayjenb

1 ojRisRIEIsnD

suish | 8p Ing3edsut 0)dadsu|

§6'€0°C0 WOA § ASH £00-90-MUISD CINNEIQUUOS

HPUB HBALUDTSHIIAS
) N
S - . o 899d 610858 $Op HUINIVY ,.J
. QUNTOPUAE ‘P IENEA IS0 ~
P oBeuy ayel§ uatunygid Jop Q_SuEW_ )C
. uneadsyy | op enbuey R [
% :dwets v10)edsu| *QPUBLALGI 3] Op SUCHIPUOD H
:UaBIPURISIBAYDYS SOp USYD[RZ XN¥ 2UIOJUOS }0 PARESE 130 (3171w 8f onb UYL 180 I
“12PI0 SR JO SULGY BYY Ui SydLc0 pUB paise] Useq
:ganpejnuel np aubis $BY SAGQE POQUOSIP (FHNTW oY) 9 Lped Aqeiey 8pA
—!E UUNPBINLBW Gy} JO WO “opdsiue Bunyeiseg Jop 1eq
15091 RISH SOP LSy ualunsequidsep usp Burueje) ofp 99p Bhwieeq puim 83
L16°LLPT A gLzLy "IN-efaeyd
810.095¥/0L8 wg's-g 9'9X6'g8 18 £ f A 6¥8°9 tA43 9y0 L8F
BpuBLLWIOD 3P "ON S sn syod ‘s0d
[ON 13pJO [e$53,p 9pF0d it opung w Bam euisn, [ 8p 'ON
rIN-P1s2g | spouisw BunseludiyeIALG mco_mcwEmQ\w:o_mcoEﬁ\:mm:zawo&n( 3OS JRBYORYZ abuapy B3 WowWIn FON-SHOM IN-SOM
8661°€0'9k £98 201
‘NP/I0/WOA CON/SIN
‘uonipadxa p SiAe | JUaWBLLIA0UCD 001 881 ‘201 Q¥l
ZVOA | 1818 aj0u Lsaayapyr.ablazuelssan YAM-aQyv uebims 2ze0L
8661°¢0°6} ‘wunieg 61°50°9L1L1/48°20:8FVT NIA 18°9C13S
yz1eiso wy

11 @gedisyoequasoy
619quasoy-yoeqzng LETZ6
§29-09 / 19960 XeJ3(3L

s3j0010 suondussald NOAS UOSIRIAY 6P SUONIPUOD

uos{eIAl BD 1BI3/RUEND

#Iamuloy p SYW 0§-LEYEY IOY XIM3L

:suoyjeinbaJ jerjo Jospue ABARP JO SUU3L Kisaiap jo uonpuod/AuEnD
UDYUYISIOA BydyIwe Japospun ueBunbupaqIsyaI PUBISNZIBISTVIOISHIBM
3gnl/3anL/YHON ZUNPOI/PNPOId/uLojspbnazI3

Oy [epueH UueWSoUUBR

JUBRIWILION/IATBYAING/IO|[91838

Biaquasoy-yoeqzing aNNUXeW PuyIsuelyeIq
1-09 (19960) :uojRRL
apinH Biaquasoy-yoeqzing (uahelsuyeg

(100-6¥ ¥) a 31200W (1'2°T'S 0006 V EINETCZEBRERE W LATE R
- (vd’0™0) 3NISN, T ¥vd S1INA0Yd S30 31QWLNOD 3d LvJ1d41LH30
G IIBPON L°Z°Z°S - 000 6% ¥ IN YA SEp UoInp epnpold J8p 8jIoAuoN Jap BunBluieyoseg

85 €} Yoesod fIaquesoy-yIeqzNg LEZZ6 'isod

a1 - v0Z0L N3 /60 05 NIQ § uondadgl ep 1eoyia) / g O1eoyiiad Uonoadsul 7 g siubnazynudewyeuay| x|

—c

Sz

$19qUISOY-YOrqZNS LETT6 HAUWD SUNYXCIA SN SH2M IO




1oadsul/i0102dsu)REIPURISIBAYIBSHIBM 130

3

Mc_m: /| ap
§3qMg JiouiLse 7 3penb ap ajesjuod ep ajsod
1w eqr Auiod jonuea Aenb  HHIMUHOY / BlIBISSIRNEND

“suofjoelqo p sed jusieuienua u 2 sidwoooe juafe X, un

p sanblew sIeSS3 $37 £ UOINAIGO 0) PES) 10U PIP pue pauuopad
alam X, UM pajtew sise) 3y | [1apueisueaq Jolu pun wuynjeb
-ya:np uapinm usBunynug uslauydRzeq X, I 8ig| X

e} g adudal) /pauapiey Jie Asnbiaayn
PSIBULIOU /PIZI[BULIOU 13]SI[etLliod
siqesnog. /ajqeuonoaiqoun paypuesusa X |

86°60°€0 WOA § A3Y 900-90-MYISD INREJqUIC

00501} < (2-v) wy

. - Jn31 1216 pioppu0d Bujeaute pussnzyns X ] - R IR EACOIIEN ICARPCRRI DUFSURD (RPN VORI VTR SRR ST Y
0.006 . 22 abeuiwey ap ajeuy ainjespdiis)
/Buios jo ainjesedws) jeuly snjeladiuaipusaziepd | X
suoloalqo p sed faudosd
rsaBessed 231 sAey seqn) 8y ) /Buebyoing uaizy usqey oY 33| X
1eq g JuswanbjneipAunsa) IpAY LM NONIPUDULLISSEAA YN
08/5Z6} d3S UneonoL ep ueinoo sone| | o'o¥ 124 0z¢ r4
183} WaLINS APPa YIMLONSI2GIM YN[ X | z'oy A4 4 9i¢ L 41
:g)Ipysuely Ins sahessy
ssauyby Joy pajoadsuy AJdoB YouIYRAa Jny| X T4 081-09¢ GEZ ST 08%-09¢ SEZ
Jue3U [5W00{q NS UOS-RIYN P |BSSA /25ULPIAR NOLIM (5L100|q Lo
6unsa) S{UOSENN/PUNJRH "0 JJEHBIBULIOA We Bunynid jieuyss-2iin < < sanaIdy | way| < < sanaxda | way
Jueau (RI0B P SPYEND P UG{SNJUOD NE [BSST /3OUIPIAD INCUIM (wuyN) | <Guwyn) | onisar | rsod {wuyN) (2wuyN) ONIsal |fsod
:opeJB p3js dn Bupqu soj js8) punjeg auyo :Bunypidsbunisyosmiap (%S v wy " He Y *IN ®qoid (CARR wy He *1N °qoid
Z/209¢ S8 yodeu 03¢ S4H 8pelo pun
32UN|ISPI AP LSS (£12) 212 6% YN U2l 3 £¢ N1 IYdudsius JJOISHIIM
159} pueq yoedwl Jeq psydiou ponsisaebaig-Beiyasquay
neauuE | g UD(oeY ap [eSsa /3Sa) alisua) buu ajansiaabnzbupy
uswessiiede p less3 fsa) bujualey /yonsiaAle)bupy
nEaLUe p JUSURSEA? P 1SST szo'o | 6000 S$§'0 0z'0 20'0 giziy |1 | Sv0 81
nsay Buipuedxa Buu ponsiaawiopjneduly | X
(neajqe; Jjon) uoloel} Ip feSS] SY d% Uun 9, IS % 0% ‘ON @3|nc)| wop|  epurwwoo
A31q8) '}9) 153) ajtsuay()e L 's) yonssaabnz| X FON1e3H| ssod| osouapoN
9Insal Jo uogoadsu) Jualenssaw anbjw)yo uofysodwasjses Jo uosodwog “weyD/(esk) jewyas) Bunziest 1Z SqosweyD | SIN-ZIPWYOS "ou Japlo InQ
pue uojvadsu) /Bunssawsny pun Bunbipyorssg| x yeys-3 =, ajNyxeyy umolg woyog-usbixo ‘uopesoqeR p apow “IN-sBeiyny
€98 201 {(3Bnjiesin-) annuxew :ssaooid Buysi e108UN
apueWWoD 3p /30U AIsAlep o) ebrzuen)a(] nz -sejquapog-usfifxQ (uaiyelaa-) NEO :yesunzipunosiy
Z uoAZ nelg a0l asatd/InsopuIRbeuy Slessa sap sie)nsal
8661°€0°6L Biaquasoy-yseqzing /s)nsal 1531 juabunjnid Jap siuqabig Y - A




PE2Y 27

2ogeedaay Rl v PHNELL : queute puv vorpodsuy Suryrey W tanhxo oeg v . aﬂuaﬂ wnomy  [maax] . 3PE9 2T
JoomeN O ey prion ToOT AP YORPXHATL ¥ SIBI®E : SOUOTIIp 0P 39 Joedaw,p ‘adwnbava 6p 0] AUOD pare e S0 A0 | e g | oo seaniy, 7 I motdust 91 5
emaN/weRy FU0A110000d 10pI0 O] GILuk JUC;IIFU0S AI¥ SIONPOIA POUOKUST BAOGE OY U} £QEIy AJ13e0 OM Jonnynos sg[uoy) 1) | PRI/ BEdF g (T  ORHBABALRISARIL L WoNoH/PAd T
NISSAOH 00r80/31 e Pl o : Posc poaor oav ot g Sirpo(gsenbrrpda y | SowHus pejeyymusgtg| prapnaBuoyBucy ] dopn g 1
~uwrjroddez £ s mendta ue semtion zng nb wurw -Eﬂw 3&58%3% v e, peian O odmes 000 1)
uondeop odsy sos nnowu-uo- v%nomw.. e_wc .umwuuo o u_dunn 30 67 Huos 8p anoigtiipdo sene) ‘enbie RITOS ORIV *H BEWOYL AL uorpeNg UONIRI07
op 14038, osq 0p 8enbrIyoR; STOLIPLHAs XUB JusS qunﬁo spnbriquy k4  e9td eId3Tumo] o7 BT FOYTIIES ALON. Buryva [9813"QI8W (9) uonIsod (%) TOryE3ueLIQ) (§) } Juomoosidmy (7)
ﬂ“nﬂu.ﬂ%mmﬁ%ﬁ%ﬁb‘wﬂm T ONVINIEHYE AL 08/TW/LT 40 DNINDIS-HILNNOD 40 ISNIJSIA ANY (56§ IM) DNITEODOY
Snuvw - H
i ﬁww%m_w %ﬁwﬁ“ 0 AL (STXAINN LSV'I 8) EVIS N (SHATWNN LSYLE 9) LVEH (N = L0g LNINIDVIINE : DNIMEYN
500°0 [200°0 |t1o00'0 |o0c0‘0 |io0‘0 |20°0 200 L0°‘0 £0'0 20’0 | 6L°0 €00°0 | 910°0 |¥L 0 L0°0 60EL10 W/0 o3
16D 060 880 880 183 980 $80 k0] £8D 780 180 08D 81D 8LD LLO 9.0 LD LI 810 LD 1L0 L0 808 [senLo
€
u o L o .4
- . N | %l | %A | ¥N [ %% | oW | %70 | %20 | ®IN | @v BIS %S %d BN %0 sequuaguey | equonemg  FUR@m
STBA[RTR Yoo / jtnpoxd sus esk(rny 4| O9IROIUPN [  eoprd eredey .M.“M
X
«..,W 900>~ § 9100 >= & 041 >= N L10>~ O OV
[ N
O
L
LS O
= Qo
Fo P
o= Y
qES D ,
O —_ .
MO ma- Bge ¥l 891000 | [dnod {pung
662 82 208 |00E ddd | 0°02 I AX | 20|t Le oLy 1o 10| StydL] d 1 {1 r0£060S3 10 Y6021 5
g6z 882 [062 |262 ddd | 002 3 Al | 20] ¢ £2 oy €8 10 StadLid L |1t 1020602510 §89219
4113 00021 0002 00°0L £ £0 £0E080E110 889219
881 00021 0002 00°0L £ £0 ZOE080ELL0 LEX1S
881 000z 1 000¢ 00'01 1 £0 LOEDBOELL0 889218
$881 000Z1 0002 00'01 < £0 £0L080EL10 ieR1g
¥881 00021 0002 00" 01 l €0 2010602110 Al A%
[ 2°2:11 00021 0002 00’01 € £0 10L060ELLO 089219
0] <1-zni> (e 100 1<-690-080! 10> 810 Z19 113 __| 500 [1154] jzo0l100]  »ig 81g 319 1g_jota | gog Log s0g ,
ofvrea T $ _h%% wmwg | 8] @ XL SL si | Do | )| mg [MZ] €)@ | giiee Buo] TP v secoid QISR | H9qEnT eivig
ouneko | soponpiatputasiores | wog | 9ok | g | oAl |79 wom s9'sy we | uaw [Imolpa| edAL fsoa| s fzem oty fmonfuo] | mefsy s ﬁn%_w oy TEEPROD | el szedoy
g &9 Jloublogd ] saaq
29RIAROG] YOION / SITOBYH WWH 903 DTN,/ UOLRBLY, -qﬁ sy TTOIBTOWY oxquibg|owea| o ROHEYRTRL NP
SOV sod ¥ %08 i SHLVId/SINOVId| 8V v BOY
A Lo . 96:140Y 1010/ [NVHETIY XJ38QVIY 99697-0
aNiIsn () souslpypIop EomeyrEaL £671¥+06°92001-N3 ZBA"E82S £80222 99961097/ 71-8E51 HEHO TI@VHIHYLS MLLIDZIVS
yod )
oN 20P30 8, 108BoINg
onIedsu] N1
o bm& op BoLALES Totjtpues AsAtie( WNJISPIOYIOM ot 00u3131700 J0/PUS J0SUTIMI
nofe owgrudig [09) UOTIRIAY OPIRIT - SUOLJVITL T 1 wenbrutjoey -nPBSMua- PIWUVLN | STID[) GPUBHWO) N ap! &8% ] OITRIVTIIIEP 0O/IB JUCIT)
. PO[RONTT og / JNIal Jed LNOpY-D koo
1ov 0008628280° 3L |7V PeasmaI oS euoRTOloq
E ﬁwNNﬂH u—mu Q.D.mwb : Nw—w.ﬁ Buturiog [eornEyIsm-OWIRY,, / qngng..eﬂhada gL«ﬂJQm.—.
1 zaped snbaeyun(] 6LE6S MHr.“_H—.. BUTULIO) POIOIUO-OMIBT,Y, ] BF hasnpﬁauwﬂi M &%ﬂ
upab X nse, ;
L1¢-9 ere3sod e310q i wLonﬁw ‘uaga.mm..@
3L 404 OHRl0% — gﬁaugiﬂwmﬁ% q-wﬁw.m&m ) (GNI) P 6L =< AN (3AY) I (2 =< D D'02+ 1 AX ‘20
SHYISNINI uoepnposdup opfig | (1) suouweyeds STIpaoaTy / -uuu!aumcvu-_nsum our05u00:0a0 | () ) % v% =< 89°GA  ZHWA/N OLY >= S1N >= OYE TWA/N SEZ =< SA °10
N < J [FovieaY wv VL¥0TOSI/¥0201Nd OL €-1-€ ALVOLILLEEO NOLLOFJSNI
T 4 100 :o83g  66TZ6E0TI8 $LYOTOSI/ Y030 TNE NO'TES £-7-6 NOLLJAOHY HA LVOIJLLYED

St gl e

Z

1 v.

S.

2072369.001

30017338 34923 02.11.2000

SALZGITTER: 77751



T0Z T o L4je) T0D
Jopoedaay IPRUDITE "U01139[q0 JNOYILA : JUCTNL, uw woroedumy  Bupprepy af4xoowey nd T YBnoayy,
Jo ourop! od TETTTNEETWL TR VTIreaTiu © unq.Mn.-B% ©op 30 30058, W “‘efenbivm op q_ﬂnoo q—unh..ﬂnnuﬂumun X/0 M._n.\\.ﬂaw o ».w AT000 BIBAVAL 77 E ._.M-c EL m“
OWUNFUEIY FuoriiLosaxd JOpIo 613 il JURIFITUCS GIN SI3LPOIA POUOUST BAOQY BYY) JET) AQDIOY AJIII00 B4, OLUIIN00 BODS quun.xui.-\dam (B/1 50 8..->-“uéu -.Fw“.r_. WL Swooe PoId &
NISSNOH 00/80/91 ~quvyroddes £ 3 monBia e gowrion v nb WUIS SelpiINIed SUCHUIYLAY X0R sLrperzenby _m. B M-Muuumﬁ om,\aun d d{ [wuipnjiluoy/Suoy 7y LI T
wotduops 953 403 107 omuu 0 ‘ot 0 91830 10 o] 4xod op suorjElede seguoy ‘enbie Jenmes UL - $ew0 dwes /ey i TOROeIYT O8I0
op 308 aed [p 8o Basnuwdv%n JTBWHWLOFAT0 69NbLIGE] $39 B 9410 SIAJLUINAY B] H0D STOYFTIS) SUON Fur{vm [ee1s IO AE TONWOJ (3) / TOWTBLIQ) () /9 1dwmy (7)
Tike SoTTHSED O PRIt Yo QNVINIZHE AL 08/1T/22 0 DNINDIS- LILNIOD JO SSNAISIA ANV (665 ZM) DNIGHOOOV
- emwmmk.www S rermon E HAL (SEIFHNN LSV $) EV'IS oN (SHAFAUIN LSULL §) LYIH oN = L08 LNIRIOVIdWE * DNIFUVIT

¥00'0 {200°C |100°0 [0O0'C ]i00°0 [20'0 {200 |i0°0 yo'a v£0'0 | 8L 0 100°0 [210°0 [BL°0 | 10°0 OLELLD \/0 97
160 060 880 880 48D 980 980 ¥80 £80 %80 180 08D (%) 810 LLD 9L [:7%) LD (%) [3%) 1L0 106 808 LD
% N %! &L % A QN %0S BON b %10 %! N L3\ 4 %1g %3 %d QUK %0 @)

Jsquomeey | Jequuueiwg {USTRX

sk[eue Yoogs) /qmpoxd Jus esfeory .| OPIOOIEP.N eogrd oxpdey Mab“m

S$¥0'0 > = S 900 > = J O¥I > = NW LI'0>= D OV

€961 | 06000L 0052 0001 € S0 | roso0IELLO 989e19
gosl | ooooL 0o ool | g s0 | eogooigrio 881£18
€861 | 00001 0052 co'ol | ¢ 90 | zocootgio|X zicsia
€361 | 0000! 0052 0001 € 90 10800LELI0 £I0E1S
€961 | 00001 0052 oo | g %0 | rozooigito S85ELS
£981 | 0o00L 0082 oot | ¢ 90 | tozooisiio{X giosig
£961 00001 00%e 00'01 £ S0 20z00LE110 1Y s10e1S
€961 | 00001 0052 oo‘or | ¢ %0 | L0Z00LELIG| X PLOELS
€961 | 00Ol 0% ooo | ¢ %0 | cotooiglio L1218
€361 | 00001 0052 oo'oL | e S0 | ZOLoOMELLO BLYELS
£s6L | 00001 0052 oo'or | ¢ S0 | LOLOOLELLO|  LBIEIS
70 <4219 200 orp 160 b<-6900308 > s 310 119 | 50 [111¢) zpl10p] v1g s1g ag g _|oe | eon] 409 50g
oBugA : [ 'mel ® ] wog | Q] @ $99¥ SLN SX dn.u ) wiog [@1zZ] © ] @ [ gS0a ifue T prgy] 9008 qUS-EeY | Jequnu e38g
ouRako -c:q:ﬂ»%.» s0g | dmor| g odly |99 q9'sv wE HEg [dWodley] edhy l=og] s mw%- enadey Jowoducey | mediey UG Entrd _— SUWRIY 9PN soqd exedey
S90UIGINOYY UION ) ORI ..w% 1903 S[}sUG, / WOIRRLY, ru,m wnﬁuaﬁp stiopuumg ouquityr[720d| 1D be BoRBG Suhaser
0V go0d " 208 SHLV1d/SANOV1d] gov Lov [eov
S Lo . 86 1AQY 1010/ HNOWETY XJ3BAVIY 99637-0
InNishn () eousipyps op Jabmenteay £6:1V+06°92001-N9 2 SEZS £80222 9586109y/71-8ES1 HEMO TICNVHIHYLS ¥3L119Z7vS
sotgoedsy e ol 30pJ0 8, 208BT2.M
nannmnaobo» oN J0P30 JI0M ju ﬁmn T Jorpuw goIng
.ﬁwﬂ .%.Hﬁuu 1 QOBIHIAT] .Bﬁm . FUOHRILds pue AYTUng / SeNbINgos) SUoRIYLGds 16 SIUUL | SWIR[) SPURMIMIO) o a._muursahm SJ103BMUI320D 10730 JUIY[D
‘PO[EoULS 0§/ 09I Ivd LoN0PY D)
1o 0008628280 2L |V Ponore: P08 STHORTOCTT sod
J 182281 ypdn1s( : 3919, Ja— PPN i vimicd
1 zeped enbaexun( 6LE69 Mr.mf.b Burtoy 33:865.&; .d%nﬂ ﬂﬂemua.u m.&uﬂaj 011
T
L1¢-9 o[e3sod eyrog ittt TAn b stctpe ¢
WAL 0H0] euefoy, v opasg Nﬂﬁu&unvmgzﬁ.wﬂ-ﬂwauongsuﬁ (QNI) r Bl =< AX (JAY) P LZ =< 0°02+ 7 AX 20
STIYLISNANI mewnpednp oty | (1) .noﬂéu&-&ﬂ?g:auqﬂ&uvuuﬂluuuaﬂh%neouo.ao 0] ’ X ¥2 =< 89°93 Zma/N OLy >= SIN >= OV TWUN ST =< SA  °10
q . m Wéi Qv LY010SI/¥0Z0TNE OL §-1-8 ZLVOLILINED NOLLOFISNI
o 500 :e3vg  BBZZBEOTIB yL¥010SI/ Y030 TINE NO'TF® §-1-8 NOLLIZOHY AA LVOIJLLYED

o S e g

2072369.002 sS. 2 v. 4

30017338 34923 02.11.2000

SALZGITTER: 77751



1074 120 200 03 T3
Jopoodel Sy PP o ol 0320 31 . Bn
soouen O e - oy R i Sk g o e T ud. Hﬂ B3 a0 | sy sl SR [ 20aax] ol 2
STIENAT -nonmr_u.?& I0P30 BT HIHA JUSINSUCO 6% FPNPOI] POUOHUSH DAOQY OF] 7673 AQUID 1100 oB eumyuos Lt 8 Twd s BT 3 OLIBARLL/RIGABLY, 1], WOROL/POLL «
HISSNOH 00/50/9T n@u ﬂ 1 4 2 JnonSA U6 sewIon x0e b 1LY -oﬂw b nnuaﬂqmuu& urauo— ﬂv!%ﬂuﬂhom Jﬂﬂﬁ!ﬂb—%ﬂu& m eutpnyduoyBuoy > doym LT
uondeops o Bog 5358 uon o @ .non..u 0 BTOUERG 90 O .anua suorjEledo u3= ‘enb UOTIAILY ToTyWI0]
ap 3hedE | o1 L__nps wopu:n& 9 @ 89710 MU0} ¥] c FuOYIIIe0 E.SZ NEMqE 18938 Q107 (9) UONINOJ () { BOMBITLIQ) (§) 1 yusmeovrdmy (7)
SHOTE FONVHISSY E<
ALB em_uqhwﬂnd nnm Uvﬁuﬁ.wu.—qqnwwg ANVINIZIHE ANL 08/TV/L% 40 DNINDISHALNNOD 40 ASNIISIA ANY (665 AM) U.ZHQNOOO...
arony aue..—hﬁvnﬁ 207060 evwﬁ»n.ﬁfﬁowv.ﬂqﬁﬂoo X4L (SHELSRIN LSV £) EV'IS N (SHEENNAN LSHLL §) LYFH oN = L08 LNINIDYIINY  DNINEVR

2072369.003 S. 3 v. &

sy

$00°0 |200°0 |100°0C {0OG°C }100'0 |20°0 20°0 L0°0 $0°0 $0'0 [8L°0 100°0 |210°0 [ EL'D 10°0 OLELL0 0 I
162 08D 889 880 18D 880 880 8D 880 80 180 08 8LD 8L LD LD QU ¥LO £LD LD TLD LOE 809 B8AOLD
P &)
. . % N (%1 |2 A | %N |sus | wow | %00 | %10 | BN | ary %1 28 %d | TR %0 Joqmunjweyy | iequmuersig  JOF
SWARTR IPOYD) ) JMPOIE 05 QUAPTY 4 | OFRO? PPN eogrd eaeduy .h”nw“
SH'0>= S SH0>= d 0¥ I >~ N LTD>= 0 OV
16 Ly Leqsusd Lnan)
L'y9 £e 93103 B1 Junod (han)
£6e 6T [88C (TEX ddd | 0'0R a3 AX | 20) 1 28 oer 325 10| SlddL| d |1 |} £0900i£510 £19118
¥62 9Lz |ege (882 ddd | 002 1 AY {20] ) 6¢ L0y 902 10} StiadL|( 4] L |} <0S001ELL0 818118
62 W/ v |9 ddd | 0'0@ 1 A% 1201 1 [44 107 002 10| Stydi|(d 1|} LOS00IELLO 819118
50 A&.«B 2 {50 80 (8) 10D |<-630-090) yig>| 610 FAte) 11D | 800 oD |z901%00|70D] vig 81g gig g Jorg |eog 108 80
BIRIDA 2z 8! g | @ @ S9's% SLa SA nU. )] miog [WZ] ®) | @ mn!p 3Buey | mmﬁb 0ot weow QUIS4USH | Joqunu mv|d
sy e | g | e | 5 [ S [oml 1 v | v | o fsupn] SRS ] 5 (o] B | ) | 0 PR, | et | ot
I ; d qma. e
$90U3G8N03 [OI0N] / SOV wm@ 7403 otus, / MoOTRLY, ki mwogTem csqueb|7od ahﬁ.mwwwww%mﬂwm_
7 Sod - o SELV1d/SENOV1d| 20V 2oV ﬁ
——— q B61AOY 1010/ BENovETIY ¥J38aV1D §56YY~U
INISH (1)  oouspyp op jaSWRymAL, £6:1Y+06:92001-N3 2o eezs £80222 9986109v/v1-88451 HEAO TIGNVHIHVIS M3LLIDZIVS
08
N J9pJ0 8 T0RwRIn g
odau] L
:bunwo% (7% ] UOIPROo ALval| B JNISPIOIOM Y wa.u_ma 80TUB1IU0O J0/PUR JOFVTIIRY
none oﬁuﬁuu._o (1) TOBIVIAL BP 33T oot pus £31vndy / senbiugosy -nam...-uwmm- 90 880UWRN Sum[) SpUPIO) N ovo%wpu&oo.mu BIIWIVULSEP U0/ JUBID)
X - Po[eoute [op /310061 Ted GROPYD [epg —
Tov 0008658380: 0L |V posoqas g  avuoriTe i
Jd 182281 M.—.vmdmm JORR.CItAN Buruiiog [SUUIPEm-0aLIng,], \onvaa@oﬁ.oﬂuen» Mwumgﬂddﬂ.
1 2eped enbasqun(] 6,69 umr..._”rﬁ Sururo; pejORU-OULISY ], / BY] J3U00 O TOLT
L1¢-9 opessod exog aéi.ﬁn&.nuﬂﬁu«
X AL 70 PUTI0L — B B Soarcret op s (@) 61 =< AW (3AY) [ L2 =< D 0702+ 7 AX 320
$IIAISNANI auvpnpoxdup ot | (1) suorwogoeds Sutpicooy ) salavi 90D JSTYED BB SWIFUCDIDAD { (§) X 92 =< 53°S3 2WA/N OLy >= SIf >= OVE ZRW/N £ =< SA 310
@y J povieov W ¥L¥0TOS1/0Z0TNd OL 8-1-6 ALVOLILLYAD NOLLOGASNI
r wEr §00 :exa  GETTEEOI8 »LYOTOSI/¥0Z0INANOT  ~1-€ NOLLIHDEN A LVOLILITED

30017338 34923 02.11.2000

SALZGITTER: 77751



7072369.004 S. 4 v. 4

30017338 34923 02.11.2000

07 e L21e] LK) s
20300dgut WIKGEI "UOT}00{q0 JLOTILA | JUOWAMBTGW PUR TO1Ioedsut' BUDLmyyY L 03L20 IBYY 153 y¥no sIeALT: up,
Jo omment Sgﬂﬁg T sevaes Vaomsoty v 10 $9viee.p ‘BVOLLT: 8P 9] 217000 s DASREXG /0 | TS S Fho sieaviy, 7 E ool Bt 5
NISSNOH omsNAueSY nnoﬂmrnl..&u-m: 3 34 JU0ITTIT00 9.8 p1npod POUOHUGI 0A0QR O3 W3 AqRIST AJIIIG0 04 jouunuod epruos) 5 | MOSANL/ .Eaﬂ_\m £/T 3 Q Egﬁg o ESu%W%e 3
00/80/9T Liws £ o suwudis uo smaicn zue b ¥R 3619 Imoeoeds X0 Jurpe[gjenbiols % E!m.h—woin [FurpagiuoFuoy = /LT
norydeons v Jlﬁvwhuﬁco-ai L -ua- 0 ‘g9 :.sac uo o] .muoo 2TOR¥tpdo aS enb 30 junuo (SRS N oqL L oI uonREI0]
op 308U np 8o oy ki 720 Jubmpiopis yatmoy o7 oub JUOGIYIB0 SUON | Bunew (oo e (9) oS0 S / 10 (8) Ik jeiicis)
ﬂﬁﬁwﬁ%%.ﬂo%mhm i CQNVINIEHE AL 08/11/2% S0 DNINDIS URLNAOCD J0 ASNIJSIA ANV (865 EM) DNIGIO0IV
SUUPUW - :
azon B3 qw%mww&% o HAL (STIANNAN ISY'T 5) EV'IS N (STIHRNN LSHLY §) LYHH N = L08 LNIFNADVIING : DNIFIVH
£00°0 (1000 |500'0 |€00‘0 |i10°0 [20°0 £z'o 800 80°0 L£0°0 | 82°0 ¥00'0 [110°0 |LL°O 80°0 L11200 ERes
162 062 680 880 180 980 80 80 £80 780 180 080 61D 810 11D (%) a0 (1% 8L0 7LD 1L0 Log 80€ Tﬂwwww
9
% N | ®1 | % N | o= ol | o | ®10 | IR )
= . A | ® 8 £%\4 %18 %8 %1 | 39 | %0 S qonz o eI
S184TBUB 0L [ JINPOIC MB OSA[RTY o | OIMOI PN | eoeid eardey .ﬂnowua
WO0>= S G0 >=d 0¥ >= NN LTO>= O DV
2" 501 08 SIAY.T [4N0d IMAAD
3oL £ 1e4ausd | nemn)
Bl £ 99LN03 e |4nod | nen)
96¢ 62 |¥6e Jooe ddd | 0°02 1 AX | 20] & Se Y444 FA:r4 10| SItdL| d |1 |¢ ¥4 4 00021 0052 00°02 (4 80 <OovoLI1L00 SL1E18
182 8z (62 (S8 ddd | 0'02 q AX J20] L 1 Ty L% 10| SI¥dLjd {1 |1¢ Y8 4 000Z1 0052 00°02 1 80 LOYOLILLOO sLiely
[34%) < T3> 29D wmml h}v or 100 [<-890-090) ay1->l $10 210 110|800 010 1780170011001  +1g S1g AL g 1o | 60 | 0% 208
wz 8) | miog | 0 @ $9'9E sun SA | Jo | @] maog |MzZ] ®) | @) | 39S 38ue TIPIA 79T 09 qUIS-7eSH | sequnu ¢RI
aBriva 28R i
conokent | sononpinpatictiorba | o | dwmoL | g | 0aky [39a| nomy S9'sY hitsd HEy [99edtey| edfy [wog| § |uon ey Jueaduo] | Jnedrey ﬁq&w L) woud axpdery
| uot enbtIog! 00U
d BUOTIX
sesuBnoy] YOION / SITBIBTH .mmu 9909 O[ISTOY, { WOMRBLL, .Nr ouﬁwﬂ 3 oLy asqudy %Z oqr0g . Mwm“ mwe.wu
wa.. S0% ¥ mom SALVId/SANOV1d]| BoY 4 WV
A L 6:1A0Y 1010/ pvowaTY ¥)3eav1a 9969r-a
aINIsSh (1) sounsppop JOmURRIE £671¥+0652001-NI Z9U"SETS £80222 95861097/71-888H HENO TIGNVHTHYLS M3LLISZIVS
g 'Z JSPI0 9 IMVGIINL
13300 Nl
81 .nwuo op .MMCS vontpuco Ateaneq N J0PI0 JI0M ..nu&vaw.. 00UBBIOd J0/pUV IFUTPOF
00730 sWEIIRAIY 1) TONTRIAL 0D 193 1t  aeubturae Eommmb&u 10300TTNN| OWS() PUSWWO) N © OITTPUNED N0/0 JUS)
3 Poeeuse o3[ o0l Jed | )
Tov 00 08 62 8% 80 12L i POASTIO TBONG / Q\qdannoaom.ﬁ
4185361 Mwnaumb *XOPRL Zumaog [EoprRGPew-OasyY,  Subr m s L
1 xaped snbieumn({ 6LE69 12307 PO]OJTOS-0WDY], / 09] 23200 d TOLT
P oaomsaiopg | 21l , e
3L 93304 OHSI0L Bujura0} BB FWACN / FTRIEHICT e3VTIIEN'T GNI) 61 =< AX (3 <3 0° :
SI/¥1SAAN! AT SPELL Pofjod 3 / $BVURAIT] 0P IIGTIH .A ) (3AY) £ L2 =<2 0°0+ 1 AX 120
. meponpoxinp ofig | (1) suonsoyeds Surpreooy ¢ $a3BYs P JOIYUS LR STLIOFEDIKID | () % v2 =< 58°53 TWUN OLy >= SIN > 0¥ TWA/N SCC =< SA  °10
n [ | J 760V @y yL¥OTOS]/ Y020INE OL H-1-8 ELVOLALIYA0 NOLLOZJSNI
7 T NIZ/ 900 :sdog  66ZZ6E0198 $L¥0TOSI/ Y0Z0TNE NOT™™ 9-1-6 NOILIZOEY AQ LVOIAIIHED
N g : Mgl g

SALZGITTER: 77751



