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FORM U-1A MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS
(Alternative Form for Single Chamber, Completely Sheop or Field Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIIi, Division 1

COSTRUZIONI INDUSTRIALI CIVIDAC S.P.A, Via Borge Cattanei,35,San Biagio di Callalta Treviso

1. Manufactured and certified by 31048
(Name and address of Manufacturer)
2. Manufactured for TURBODEN S.r.l. - Via Cernaia 10 - Brescia - ltaly
(Name and address of Purchaser) E
3. Location of installation TG-TRANSGAS, ROSETOWN COMPRESSOR STATION, NE 21-30-14W3, ROSETOWN,SASKATCHEWAN,2S0L 2V0 - CANADA
(Name and address)
4. Type HORIZONTAL 4320 OH1085.3(*) 6725-2010 REV. 1 647 2010
(Horizontal or vertical, tank) (Manufacturer's serial number) (CRN) {Drawing number) {National Board number) (Year built)
5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE VESSEL
CODE. The design, construction, and workmanship conform to ASME Rules, Section Viil, Division 1 ED. 2007
Year
to 2008b N.A. NO
[Addenda (date)] (Code Case numbers) [Special service per UG-120(d)]
6. Shell SA 333 Gr. 6 8.56/9.52 1.6 0.D. 114.3/141.3 SEE DWG.
(Material spec. number, grade) [Nominal thickness (mm)] [Corr. aliow. {(mm)] [Inner diameter (mm)] [Length (overall) (mm)]
7. Seams SEAMLESS NONE 100 NONE NO TYPE 1 NONE 0.7 SEE DWG.
[Long. (welded, dbl.,sngt.,lap, butt) ] [R.T. (spot or fuil)] (Eff,%) (HT.temp.°C) (Time, hr) [Girth(welded, dbl.sngl.lapbutt)] [RT.(spot (Ef.%) (No. of courses)
or full)]
8. Heads: (a) Material N.A. (b) Material N.A.
(Spec. no., grade ) Spec. no., grade )
Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure
Bottom, Ends) Thickness | Allowance Radius Radius Ratio Apex Angie Radius Diameter (Convex or Concave)
(a) N.A.
(b) N.A.
If removable, bolts used (describe other fastenings) N.A,
{Material spec. number, grade, size, number)
9. MAWP 1900 100 kPa g at max. temp. 300 300 °C.
{ internal) (Extemal) ( Internal) {Extemnal)
Min. design metal temp. -9 °C at 1900 kPa g. Hydro., preu-ercomb- test pressure 24.7 Bar (g).
Prooftest N.A.
10.Nozzles, inspection, and safety valve openings:
Purpose Diameter . Nominal Reinforcement How .
(Inlet, Outlet, Drain) Number or Size Type Material Thickness Material Attached Location
N.A.
11. Supports: Skirt NO Lugs NO Legs N.A. Other N.A. Attached N.A.
(Yes or no) {Number) {Number) (Describe} (Where and how)

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the foltowing
items of the report: N.A.

{Name of part, item number, Manufacturer's name and identifying stamp)

(*) APPLICABLE FOR N°2 INTERNAL FINNED COILS POS. 800, MANUFACTURER: EUROCOIL S.p.A., DWG:DG62.4 Rev. 4

CERTIFICATE OF SHOP / FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. “U” Certificate of Authorization Number 26,200

expires 27 February , 2013 C.I CIVIDAC S.p.A,

Date 25 JUNE 2010 Co.name _COSTRUZIONI INDUSTRIALI CIVIDAC S.P.A.  Signed Q.C. MGR. P. MEMO
(Manufacturer) VY —_(Representative)
CERTIFICATE OF SHOP/RIELD INSPECTION
Vessel constructed by COSTRUZIONI INDUSTRIALI CIVIDAC S.P.A. at _San Biagio di Callalta, Treviso, italy .
1, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of
NEBRASKA ‘ and employed by ARISE INCORPORATED
have inspected the component described/in this Manufacturer's Data Report on 25 JUNE 2010 , and state that,

to the best of my knowledge and belief, thg Manufacturer has constrygted this pressure vessel in accordance with ASME BOILER AND PRESSURE

implied, concerning the pressure vessel/described/iy g ja Report. Furthermore, neither the Inspector nor his/her employer
shall be liable in any manner for any pefsonal inj ] AMA 4 loss of any kind arising from or connected with this inspection.

Date 25 JUNE 2010 Signed NB 13616A , NE 10249

[National Board (incl. endorsements), State, Province, and number)




FURM U-1 MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIiii, Division 1

1. Manufactured and certified by COSTRUZIONI INDUSTRIALI CIVIDAC S.P.A, Via Borgo Cattanei,35,San Biagio di Callalta Treviso 31048
{Name and address of Manufacturer)
2. Manufactured for TURBODEN S.r.l. - Via Cernaia 10 - Brescia - ltaly
{Name and address of Purchaser)
3. Location of installation TG-TRANSGAS, ROSETOWN COMPRESSOR STATION, NE 21-30-14W3, ROSETOWN,SASKATCHEWAN,2S0L 2V0 - CANADA
(Name and address)
4. Type HORIZONTAL HEAT EXCHANGER 4320
(Horizontat , vertical , or sphere) (Tank, separator, jkt. vessel, heat exch. , etc.) (Manufacturer's serial number)
0OH1085.3 (*) 6725-2010 REV. 1 647 2010
(CRN) (Drawing number) (National Board number) (Year built)
5. ASME Code, Section VI, Div.1 ED.2007 ADD.2009b - NO
[Edition and Addenda (date)] (Code Case number) [Special service per UG-120(d)] }
Items 6-11 incl. to be completed for single-wall-vesselsjackets-of jacketed vessels, shell of heat exchangers, erchamber-of multichambervessels.
6. Shell:  (a) Number of course(s) 3(1) (b) Overall length 3830 mm
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B & C) | Heat Treatment
No. | Diameter Length Spec./Grade or Type | Nom. | Corr. | Type | Full, Spot, None | Eff. Type | Full, Spot, None | Eff. | Temp. | Time
1 |1.D.2370 mm 2000 mm SA516 GR 70 15mm 1.6mm| 1 SPOT 0.85] 1 SPOT 0.85] N.A. N.A.
1 |1.D.2370 mm 1830 mm SA516 GR 70 15mm 1.5mm| 1 SPOT 0.85{ 1 SPOT 0.85| N.A. N.A.
1 1.D. 1070 200 mm SA516 GR 70 15mm 1.6mm| 1 SPOT 0.85{ 1 SPOT 0.85| N.A. N.A.
7. Heads: (a) SA516 GR 70 (9] SA516 GR 70
(Material spec. number, grade or type)( H.T. - time and temp.) (Material spec. number, grade or type) (H.T. - time and temp.)
Location (Top, | Thickness mm Radius Elliptical | Conical | Hemispherical Flat Side to Pressure Category A
Bottom, Ends) | Min. | Corr. | Crown | Knuckle | Ratio | ApexAngle Radius Diameter | Convex | Concave | Type | Full, Spot, None | Eff
(a) END 22 | 1.6 N.A. N.A. 2:1 N.A. N.A. N.A. N.A YES 1 SPOT 0.85
(b) CONE 16 | 1.6 N.A. N.A. N.A. 60° N.A. N.A. N.A YES 1 SPOT 0.85
If removable, bolts used (describe other fastening) N.A.
o ' (Material spec. number, grade, size, number)
8. Type of jacket N.A. Jacket closure N.A.
(Describe as ogee and weld, bar, etc.)
If bar, give dimensions N.A. If bolted, describe or sketch.
9. MAWP 600 100 KPa at max. temp. 340 340 °C  Min. design metal temp. -9 °C at 600 KPa.
(internal) (External) (Internal) (External)
10. Impact test NO , AS PER UCS 66(a){c) at test temperature of N.A. °C.
[Indicate yes or no and the component(s) impact tested]
11. Hydro., preu--arcomb- test pressure 7.8 Bar Proof test N.A.
ltems 12 and 13 to be completed for tube secfions.
12. Tubesheet SA 266 GR. 2 1070 mm 80 mm 1.6 mm WELDED
[Stationary (material spec. no.)] [Diameter (subject to press.)] (Nominal thickness) (Corr. allow.) [Attachment (welded or bolted)]
N.A. N.A. N.A. N.A. N.A.
[Floating (material spec. no.)] (Diameter) (Nominal thickness) (Corr. aliow.) (Attachment)
13. Tubes SA 210 GR. A1 15.87 mm 211 mm 560 U
(Material spec. no., grade or type) (0.D) (Nominal thickness) (Number) [Type (straight or U) ]
ltems 14-18 incl. to be completed for inner-chambers-orjacketed-vessels-er channels of heat exchangers.
14. Shell: (a) No. of course(s) 1 (b) Overall length 337 mm
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B & C) | Heat Treatment
No. | Diameter Length Spec./Grade or Type | Nom. | Corr. | Type | Full, Spot, None | Eff. Type | Full, Spot, None | Eff. | Temp. | Time
1 |L.D. 1070 mm 337 mm SA516 GR 70 15 mm|1.6mm| 1 SPOT 0.85) 1 SPOT 0.85] N.A. N.A.
15. Heads: (a) SA266 GR. 2 (b) N.A.
{Material spec. number, grade or type)( H.T. - time and temp.) (Material spec. number, grade or type) (H.T. - time and temp.)
Location (Top, | Thickness mm Radius Elliptical | Conical | Hemispherical Flat Side to Pressure Category A
Bottom, Ends) | Min. | Corr. | Crown | Knuckle | Ratio | ApexAngle Radius Diameter | Convex | Concave | Type Fu&, oigm' Eff.
(a) END 86 | 1.6 N.A. N.A. N.A. N.A. N.A. 1106 mm N.A N.A. N.A. N.A. N.A.
(b)
If removable, bolts used (describe other fastening) SA 193 B7/SA194 2H , & 7/8” x 215, N° 40

(Material spec. number, grade, size, number)




FORM U-1 (Back)

16. MAWP 1600 N.A. KPa at max. temp. 150 N.A. °C Min. design metal temp. -29 °C at 1600 KPa.
(internal) (External) (Internal) (External)
17. Impact test YES , POS. 350, 421 and 502 at test temperature of -29 °C.
[Indicate yes or no and the component(s) impact tested]
18. Hydro., preu--or-cemb- test pressure 20.8 Bar Proof test N.A.
19. Nozzles, inspection, and safety valve openings:
Purpose Diameter | Flange Material Nozzle Thickness | Reinforcement How Attached Location
(Infet, Outlet,Drain, etc) | No. | or Size Type Nozzle Flange | Nom.mm |Corr.mm Material Nozzle | Flange | (Insp. Open.)
S1 FINNED COIL INLET| 1 4" 300# | WNRF [SA333GR6| SA105 8.56 1.6 SA516 GR70 UW16.1(d) (2) N.A.
$2 FINNED COIL OUT. 1 5" 300# | WNRF |SA333GR6; SA105 8.56 1.6 SA516 GR70 UW16.1(d) (2) N.A.
S$3 SAFETY DEVICE 1 37 300# | WNRF |SA333GR6| SA105 9.52 1.6 N.A. UW16.1(d) (2) N.A.
$4 VACUUM PUMP 1 | 1” 150# WN RF | SA333GR6| SA105 4.55 1.6 N.A. UW16.1(d) (2) N.A.
S5 MANHOLE 1 |24” 150# | WNRF [SA516GR70, SA105 25 1.6 SA516 GR70 | UW16.1(d) (2) N.A.
$6 SILICONE OIL OUTLET 1 112" 300# LJRF [SA333GR6| SA105 12.7 1.6 SA516 GR70 UW16.1(d) (2) N.A.
S7 LEVEL GAUGE 1 [ 17 150# WN RF |SA333GR6| SA105 4.55 1.6 N.A. UW16.1(d) (2) N.A.
20. Supports: Skirt NO Lugs NO Legs NO Others SADDLES Attached  WELDED TO SHELL
(Yes or no) (Number) (Number) (Describe) (Where and how)

21. Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of
the report (list the name of part, item number, Manufacturer's name and identifying number):
EXPANSION JOINT POS. 231, by INOFLEX S.r.l. , SERIAL NUMBER 47290/1

22. Remarks -SEE FORM U1A (SUPPLEMENTARY SHEET FOR FINNED COIL. SIDE).
(1) -SEE FORM U4 (SUPPLEMENTARY SHEET ).
(2) TABLE UW 12, JOINT CATEGORY B, RT SPOT.
{*) APPLICABLE FOR N°2 INTERNAL FINNED COILS POS. 800, MANUFACTURER: EUROCOIL S.p.A.,, DWG:DG62.4 Rev. 4

CERTIFICATE OF SHOP COMPLIANCE

We certify that the statements in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section Vi, Division 1.

U Certificate of Authorization Number 26,200 Expires 27 February, 2013 t-‘?' CIVIDAC S.p.A.
Date 25JUNE2010  Name _ COSTRUZIONI INDUSTRIALI CIVIDAC S.P.A.  Signed 4.C. MGR. P. MEMO
{Manufacturer) v (Representative)

CERTIFICATE OF SHOP INSPECTION
1, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of NEBRASKA and employed by ARISE INCORPORATED of OHIO
have inspected the pressure vessel described in this Manufacturer's Data Report on 25 JUNE 2010 , and
state that, to the best of my knowledge and belief, the Manufactppet has constructed this pressure vessel in accordance with ASME BOILER AND
s certificate neither the Inspector nor his/her employer makes any warranty,
is Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her

or perty damage or a loss of any kind arising from or connected with this

inspection.

Date  25JUNE 2010  Signed missions NB 13616A , NE 10249

(Authorized Inspﬁﬁr (National Board {incl. endorsemsnts), State, Province, and number)

CERﬂFIgATE OF FIELD ASSEMBLY CONMPLIANCE
statements in this report are correct and that the field assembly construction of all parts of this vessel conforms with the

We certify t

requirements of ASME R AND PRESSURE VESSEL CODE, Section Vill, Division 1. U Certificate of Authorization Number Expires
Date / Signed
\ (Assembler) (Representative)

FICATE OF FIELD ASSEMBLY INSPECTION

1, the undersigned, hoiding a valid commission issued by the jonal Board of Boiler and Pressure Vessel Inspectors and/or the State or Province
of and employed by

of , have compared the statemernts~ig this Manufacturer's Data Report with the described pressure vessel
and state that parts referred to as data items included in the certificate of shop Inspection, have been
inspected by me and to the best of my knowledge and belief, the Manufacturer has constructe d assembled this pressure vessel in accordance
with the ASME BOILER AND PRESSURE VESSEL CODE, Section VIil, Division 1. The described vi was inspected and subjected to a
hydrostatic test of . By signing this certificate neither the Inspector nor his/her employer S any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the tor nor his’her employer
shall be liable in any manner for any personal injury or property damage or a loss of any kind airising from or connected with_this inspection.
Date Signed Commissions

{Authorized Inspector) [National Board (incl. endorsements), State, Province, and ntm\




FORM U4 MANUFACTURER’S DATA REPORT SUPPLEMENTARY SHEET
As Required by the Provisions of the ASME Code Rules, Section VI, Division 1

1. Manufactured and certified by COSTRUZIONI INDUSTRIALI CIVIDAC S.P-A, Via Borgo Cattanei,35,San Biagio di Callalta Treviso 31048

{Name and address of Manufacturer)
TURBODEN S.r.l. - Via Cernaia 10 - Brescia - Italy
(Name and address of Purchaser)
TG-TRANSGAS, ROSETOWN COMPRESSOR STATION, NE 21-30-14W3, ROSETOWN,SASKATCHEWAN,2S0L 2V0 - CANADA
{Name and address)

2. Manufactured for

3. Location of Installation

4. Type: HORIZONTAL EXCHANGER 4320
(Horiz. , Vert. , or sphere) (Tank, separator, heat exh. , etc.) (Mfg's serial No.)
OH1085.3 6725-2010 REV. 1 647 2010
(CRN) (Drawing No.) (Natl. Bd. No.) (Year builf)
Data Report
ltem Number Remarks
19. Nozzles, Inspection and safety valve openings:
Purpose Diameter Flange . Nom. Reinforcement Location
(Infet, Outlgt,,Drain, etc) | No. or Size Type Material Thick. mm Material How Attached (insp. Open.)
$10 DRAIN 1 1/2" NPT ANSI B1.20.1 SA333GR. 6 4.55 N.A. UW 16.1 (d) N.A.
812 VENT 1 1/2" NPT ANSI B1.20.1 SA106 GR.B 4.78 N.A. UW 16.1 (d) NL.A.
$13 INSTRUMENT 1 1/2" 150# WN-RF SA106 GR. B 4.78 N.A. UW 16.1 (d) N.A.
S14 INSTRUMENT 2 3" 150# BL-RF SA333 GR. 6 2.77 N.A. (2) N.A.
515 BY-PASS INLET 1 6" 300# WN-RF SA420 WPL 6 10.97 N.A. UW 16.1 (d) N.A.
$16 INTRUMENT 1 1/2" 150# WN-RF SA106 GR. B 4.78 N.A. UW 16.1 (d) N.A.
518 INSTRUMENT 1 1/2" 150# WN-RF SA333GR. 6 2.77 N.A. (2) N.A.
$19 VENT 1 112" NPT ANSI B1.20.1 SA333 GR. 6 217 N.A. (2) N.A.
S20 IN. FOR TURBINE| 1 SPEC. SPEC. SA 516 GR. 70 30 N.A. UW 16.1 (d) N.A.
T1 WATER INLET 1 8" 150# WN-RF SA333 GR. 6 12.7 N.A. UW 16.1 (d) N.A.
T2 WATER OUTLET 1 8" 150# WN-RF SA333 GR. 6 12.7 N.A. UW 16.1 (d) N.A.
T3 VENT 1 1/2" NPT ANSI B1.20.1 SA420 WPL 6 4.78 N.A. UW 16.1 (a) N.A,
T4 DRAIN 1 112" NPT ANSI B1.20.1 SA420 WPL 6 4.78 N.A. UW 16.1 (a) N.A.
T6 SERVICE 1 1" 150# WN-RF SA333GR. 6 4.55 N.A UW 16.1 (d) N.A.
T7 SERVICE 1 1" 1504 WN-RF SA333 GR. 6 4.55 N.A. UW 16.1 (d) N.A.
- TABLE UW12,JOINT CATEGORY B, RT SPOT
- SAFETY VALVE LOCATED ON PIPING USER’S RESPONSABILITY.
Certificate of Authorization:  Type U 0. 26,200 /’ xpires 27 FEBRUARY .. , CEVSZ)of §3 S
LI Y wtuf e P Re
Date 25 JUNE 2010 Name Q.C. MGR. P. MEMO
\wpresentaﬁve)
Date 25 JUNE 2010 NE 13616A , NE 10249




FORM U-2 MANUFACTURER'S PARTIAL DATA REPORT
A part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIil, Division 1

1. Manufactured and certified by

2. Manufactured for

. Type

141

(National Board

5. ASME Code, Section VIil, Div. 1

Items 6-11 incl. to be completed for single wall vessels, j

. Location of installation

EXPANSION JOINT FOR HORIZONTAL VESSEL

(Name and address of Manufacturer)
TURBODEN S.r.l. - Via Cernaia 10 - Brescia - Italy

{Name and address of Purchaser)

SASKATCHEWAN - CANADA

{Name and address)

[Description of vessel part (shell, two-piece head, tube bundle)]

E\SUV61796-2 rev.2

number)

(Drawing number)

2007 Add. '09

[Edition and Addenda (date)]

(Drawing prepared by)

{Code Case number)

INOFLEX S.r.l. - Via Monzese 30 - Vignate ( Milano ) - Italy

47290/1

(Manufacturer's serial number)

INOFLEX

(CRN)

2010
(Year built)

[Special service per UG-120(d)]

6. Shell (a) Number of course(s): (see remarks) {b) Overall iength 31,496 "
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment

No Diameter (in) Length (in) Spec./Grade or Type Nom.(in) | Cor. (in) | Type Full,Spot,None Eff. Type Full,Spot,None Eff. Temp. Time

1 51.732" 13.780" SA 240 Tp 321 0.039"} == == None == == see remarks == == ==

1 48.031" 9.448" SA 516 Gr. 70 0.393"} 0.062" 1 see remarks 0.70 == see remarks == == ==

1 48.031 " 9.448 " SA 516 Gr. 70 0.393"| 0.062" 1 see remarks 0.70 == see remarks == == ==
7. Heads : (a) === (b} ===

(Material spec. number, grade or type) (H.T. -- time and temp.) (Material spec. number, grade or type) (H.T. -- time and temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to pressure Category A
Bottom,Ends) Min. Corr. | Crown | Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full,Spot,None | Eff.
(a)
(b)
If removable, bolts used (describe other fastening) ===
(Material spec. number, grade, size, number)
8. Type of jacket === Jacket closure =
(Describe as ogee & weld,bar,etc.)
If bar, give dimensions === If bolted,describe or sketch.
9. MAWP 87.02 FV psi at max. temp. 644 === °F  Min. design metal temp. 15.8 °F at 87.02 psi
(Internal) (External) (Internat) {External)
10. Impact test No on bellows at test temperature of ===
[indicate yes or no and the component(s) impact tested]

11. Hydro.,pneu.,or comb. test pressure See remarks psi  Proof test ===

Items 12 and 13 to be completed for tube sections.

12. Tubesheet

[Stationary (material spec. no.)]

[Floating {material spec. no.)]

13. Tubes

{Material spec. no., grade or type)

(Diameter)

(0.D)

[Diameter (subject to pressure)]

(Nominal thickness)

(Nominal thickness)

{Nominal thickness)

Items 14 - 18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.

(Corr. allow.)

(Corr. allow.)

{Number}

[Attachment (welded or bolted)}

{Attachment)

[Type (straight or U)]

14. Shell: (a) No. of course(s) === (b) Overall length ===
Course(s) Material Thickness Long. Joint (Cat. A} Circum. Joint (Cat AB & C) Heat Treatment
No. Diameter Length Spec/Grade or Type Nom. Corr. Type Full,Spot,None Eff. Type Full, Spot,None Eff. Temp. Time
o
I B
S B B
N
—




FORM U-2 (Back)

15. Heads : (a) === (b) J—
(Material spec.number, grade or type) (H.T. -- time and temp.) (Material spec.number, grade or type) (H.T. -- time and temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom,Ends} Min. Corr. | Crown | Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type {Full,Spot,None| Eff.
(a)
(b)

If removable, bolts used (describe other fastening) ===
(Material spec. number, grade, size, number)

16. MAWP === === at max. temp. === === . Min. design metal temp. === at ===
{internal) (External) (internal) (External)

17. Impact test === at test temperature of ==
[Indicate yes or no and the component(s) impact tested]

18. Hydro.,pneu.,or comb. test pressure === Proof test ===

19. Nozzles, inspection and safety valve openings :

Purpose Diameter Flange Material Nozzle Thickness Reinforcement How Attached Location
(Inlet,Outlet,Drain,etc.)| No or Size Type Nozzle Flange Nom, Corr, Material Nozzle Flange (Insp. Open.)
////
/
//
[
/
.———/
/
20. ldentification of part(s) :
Name of Part Quantity Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built
—
]
- ]
[ ——
FE—
21. Supports :  Skirt === Lugs === Legs === Others — Attached m——
(Yes or no) {Number) (Number) {Describe) {Where and how)

22. Remarks : Bellows ( Item T10HR ) in SA 240 Tp 321 with 8 corrugations and 2 plies thk 1 mm. Bellows attached by fillet welds in accordance
with APP.26 fig. 26.2 to number two shell courses in SA 516 Gr. 70.
- Impact test exempted per UHA 51 (d) (e) (f), UCS-66 and UG-20 (f)
- Lateral movement : 0.196" Lateral spring rate : 54494.90 Ib/in
- Cycled required : > 1000 E=1 forbellows E =0.7 for carbon steel
- Internal hydrostatic test to be performed by client.
- HT : No on bellows
- Expansion bellows designed and constructed in accordance with APP, 26 by Inoflex

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements in this report are correct and that all details of material, construction, and workmanship of this pressure vessel part conform to the ASME BOILER AND)

VESSEL CODE. Section VIII. Division 1
U Certificate of Authorization Number 28,858 Expires MARCH, 12 2011

f

Date May 12, 2010 Name INOFLEX s.r.L Signed v, Sp(r;ard
(Manufacturer)

CERTIFICATE OF SHOP/FIELD INSPECTION

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of VIRGINIA
and employed by L.R. INSURANCE INC. of DELAWARE have inspected the pressure
vessel part described in this Manufacturer's Data Report on May 12, 2610 and state that,to the best of my knowledge and belief the Manufacturer has constructed this pressure vessel part in
accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor hisfher employer makes any warranty,expressed or
implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermare, neither the Inspector nor his/her employer shall be liable in any manner for any personal
injury or property damage or a less of any kind arising from opgonnected with this inspection.

Commissions NB. 10719 - "A" VA 639

[National Board (incl.endorsements), State, Province and number]

Date May 12,2010  Signed




Saskatchewan

Ministry of Licensing and Inspections Boiler & Pressure Vessel Safety
Corrections, Public 330 - 1855 Victoria Avenue
Safety and Policing Regina, SK S4P 372

SASK TOLL FREE: 1-866-530-850¢
REGISTRATION APPROVAL or PHONE: (306) 787-1443

FAX : (306) 787-9273

Wednesday, June 23, 2010
Eurocoils S.p.A.
Via del Glicine 21

Bovolone
Verona, ltaly
ATTENTION:  Fresno Giovannoni lOur File: 8225 [ 0F

With reference to your submission respecting the registration of the item below, for
legal use in the province, please note we have surveyed, approved and registered
this design as noted.

MANUFACTURER : Eurocoils S.p.A.

CATALOG OR DRAWING: DG62.4 Rev. 4

ITEM: Finned Block Heat Exchanger CRN: OH1085.3

We wish to point out that every fitting must be constructed strictly in accordance with
the registered design.

Fitting registrations are required to be resubmitted for validation after ten (10) years
from the registration date in accordance with CSA B51, Clause 4.2.1. The date of
expiry for this registration is June 23, 2020.

SincerelyO

Shane Kleisinger

Codes and Standards Compliance
REMARKS:
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CURKUDIUN ALLUWANULE INI./ EXI. 7 el ey ey v
o 'SSUT,BRQATURE SILICONE OIL WATER SILICONE OIL
a

:53 | AlliD PHYSIOAL STATE LIQUID / VAP. LIQUID LIQUID
=™ 'PESO SPECIFICO 3 0.83 vap. '
| FLUID SPECIFIC GRAVITY kg/m 750 liq. ~1000 ~700
OVALIZZAZIONE MASSIMA
| OUT OF ROUNDNESS % <1 <1 <1
SUPERFICIE DI SCAMBIO >

HEAT EXCHANGE SURFACE m / 780 /
“Nr. PASSAGCI 1 > 7
NUMBER OF PASSES

COEFF. SISMICO 1/5/Z EASCE 7/88;

COEFF. SEISMIC 1/S/Z (ASCE 7/88 125 /1.2 / 0.375
MODULO DI EFFICENZA SALDATURE

WELDED JOINTS EFFICIENCY 0.85 0.85 0.7

FONDO IN 1 PEZZ0 7 , 7

CONTROLLO RADIOGRAFICO |HEAD IN 1 PIECE

RADIOGRAPHY TEST MANTELLO (NOTA 12) | 10% + T00%(*) | 10% + 100%(%) 0%

SHELL (NOTE 12) (*)NCROCI-CROSSING WELD}(¥)INCROCI-CROSSING WELD 5

TRATTAMENTO TERMICO DOPO SALDATURA

| POST WELD HEAT TREATMENT NO—NONE NO—NONE NO—NONE
TALLONE DI PRODUZIONE

WELDING TEST COUPON NO NO NO
apacs L 20200 850 750

A VUOTO
PESO TOTALE EMPTY kg 18200
TOTAL WEIGHT PIENO D'ACQUA 20000

FULL OF WATER

U-STAMP

IMPIANTO_DI DESTINAZIONE: SASKATCHEWAN — CANADA

PLANT LOCATION

CLIENTE: TURBODEN
CUSTOMER

N° DI FABBRICA: 4320

SERIAL NUMBER N.B. : 647
1| MODIFIED WHERE INDICATED w1 | PANIGHEL [13-04-2010] DONADI [13-04-2010] P roflflo|13-04-2010]
0 | R Aoy ZONE PANIGHEL 02-03-2010] DONADI [02-03-2010 02-03-2010
N". ' MODIFICHE PREPARATO| DATA cD DATA |APPROVATO| DATA
No' DESCRIPTION PREPARED | DATE | CHECKED | DATE | APPROVED | DATE
nro.o RIGENERATORE/CONDENSATORE — [TEM : IMPIANTO TURBODEN 10 HR
SERVICE ASSIEME

REGENERATOR/CONDENSER — ITEM: PLANT TURBODEN 10 HR

ASSEMBLY

DATA CLIENTE
DATE 02-05-2010 COSTRUZIONI INDUSTRIALI customer  TURBODEN
SCALA . COMM.
| [CIViDAR
DISEGN. b a
orarsuan P ANIGHEL e REV. ol1
CONTR 0% TCALITA' CAVRE TEL: 04250000 ) DIS. Nr
checken  PONADI FAX 0422/895121 e-mal : info@cividac.com DWG. Nr. 6725—-2010

il presente disegno ¢’ di proprieta’ della C..CIVIDAC S.p.A., e non puo’ essere mostrato ad ditri ne In originall ne in copla, se non con nostra autorizzazione scritta.
The C..CIVIDAC S.p.A. is the exclusive owner of this drawing which can not be shown to others either in original or in copy without our written cutorization.




DETTAGLIO MONTAGGIO

SOFFIETTO (Tip.)

Bellows installation detail

(Tip.)

$1229%x2.5

ASME

CONSTRUCTION

N'3 TIRANTI EQUID. DIPINTI IN GIALLO SERVONO ESCLUSIVAMENTE PER IL TRASPORTO.
TOGLIERE DOPO L'INSTALLAZIONE E PRIMA DELL’ENTRATA IN ESERCIZIO.
The nr. 3 painted in yellow tie-rods equid. are for transport reasons only.
Remove after setting and before starting the work.

DEE ®

0oe

The

IL COMPENSATORE
NON E’ VERNICIATO

is not painted

expansion joint

ok 40 PARTIC. "A”
PUNTO DI SALDAT. ’ - : Detail "A” %
Tack weld 12 520 = 25*0% ( ) ff@
Tip. l ’/‘| o =% N\
~ N / A \
~~ M N va
E 1 r = N N
~N
S e % /7 S o'_._’/ / 1 =
o ha? ~ -H A Tip. 4 pos o
— 4 i — = m - 4 [fQ] Ot ©
T = g 3/ SN /
- 2 P=40 ~wpnad © /
) B 4// No 2 Pli
= O €8
/‘
© PART. FORO // @
110 .15 Sl SEDE SCODELLA SFERICA .
CND < « Hole detail S / A
b S .
—~ S M ~ L(LO-) ~ spherical cup /
= ISYIRSY 0 P
| ™ @ AB @ ~ Yo /
I C% ’ I S No 8 C tions
< ol N - 0 orruga N
o 2 % SIS — ©
olNe) Te) x o
RN _kE . ~ g B
< & 40 400 [ S D! I = :
Sle 1251175 S =l s ASME VIII Div. 1 STAMP U
240 320 240 — ol - ED. 2007 add. 2009
(9,448 ) (1 2,598 ) (9,448 ) N ™M DETTQ:,;[LC:SSS?;%%TTO 14 TARGA DI IDENTIFICAZIONE /identif. plate 1 S/S 304 !
+39 sl s 13 PROFILATO/Beam 25 x 25 x 3 =530| 3 |s 235 JR |
SOO i 12 VITE T.E./Screw M10x1.5 UNI 5725 8 SA 193 GR. B8 |
(31,496")i0’125" 1 PIATTO /Plate 40x5 L=60 | 2 |S 235 uR i
(D] COSTRUZIONE, FORNITURA E MONTAGGIO) () — Required by UM DN | 7 EZ90/001 ] por 200 WOFLEX © 10 PIATI‘O/PIu’;e 40x5 ___ L= 60 ;2 s 2::85 IR ___ :Z
: fahi : : — Required by 3 o B Thar SR MTT oo e E0/320 e 9 DADI ESAG./Exag. nut EN—4035-CAT.B M42x3 .
(Of construction, fournishing and installing) . — ] ol ) 8 DADI ESAG. /Exag. nut EN—4033-TIPO 2 CAT. B M42x3 | 32 |SA 194 GR 2H [GALVANIZ.| E
LR INSURANCE, INC. o T e T oo @ medim 7 SCODELLA SFERICA/Spherical cup TIPO/Type 42| 32 | CF 35 S Mn Pb 10 |GALVANIZ.| |
' (**) — 6 FILETTATO/Stud bolt M 42x3 L= 780| 8 |sA 193 GR B7 [GALVANIZ| E
ino - Authorized Inspector ﬁ ’Tml ; SES;SETTO 6/FV bar (87,02/FV psi) 5 PROTEZIONE /Cover @ 1340 x 3 L=400| 1 |S 235 JR NMEEK/whi| |
) ateral movemen —
EngsSs?JlgeNE < mESIMA 6/FV bar (87,02/FV psi) 4 PIASTRA /Plate ¢ 1570 SP= 40| 2 SA 516 GR. 70 . £l
itnessed Reviewed PROVA N 3 ANELLO/Ring ¢ 1225 x 2.5 = 15 2 |sA 240 W 321|sV. 3840]| |
Witness : | Test 11.3 bar (163,88 psi) (*) Py MANICOTT/Pipe ® 1220 x 10 = 20| 3 <A 518 GR. 70 E
(/ ' PROGETTO 340 ¢ (844 F) 1 |FS-47290-1} SOFFIETTO/Bellows ¢ 1314 L= 350 1 SA 240 TP 321 NEftomg 8| E!
L \ TEMPERATURA Design .
| CTAWMACHNE et § ASMA 340 (644 1) os | oo ey e e | eE o
. TEMP. MIN. _q -
NOTES: | Tt B () e B ety s ] ot [ 47290
E=1 BELLOWS — E= 0,7 CARBON STEEL ’ Axial - 0 | EMISSIONE m [ sy
— — 1.6 - COMPENSAZION LATERALE n ~IN_ACCORDO MAY DEL 01-04-2010
E=1 BELLOWS — E= 0,7 CARBON STEEL w L ] povenent 1 Lol 5 mm (01967 ()t | oo mal o 00| 1w (=% b\ N 617962
CORROSION CARBON STEEL: 1,6 mm (0,062") Typ. weld "W2~ and W3 B Angolar ~ 2 | MODIFICATO DOVE /Modified where S L
HYDROTEST PERFORMED BY CLIENT Fig OLIO_SILICONICO/Silic. ol 3 = = = SO
° ® STITUISCE 1L N°
MAWP: 6 bar at 340 °C v GTAW MACHINE ~ PEZZLN 1 4 = T thg, suporsees
_ _q ° ! y ) WITHOUT FILLER g4 TOL0
MDMT= —9 °C at 6 bar . / 1| / e - JE}_@ T COMPENSATORE LATERALE SFERICO
IMPACT TEST: EXEMPTED PER UHA 51-UCS 66 UG—20(f) 0:0.5 H @ gen, > 1000 Spherical lateral expansion joint iy
HT ON BELLOWS: NO Typ. weld "Wi* and "W7" GosAupe PCQ-47290 eSO I o TIPO/Type SUW  DN-1200
Seale - This crawing & protected steording ta the jos, | Customer TURBODEN S.r.l.
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Headquarters & workshop:
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

MANUFACTURER'S DESIGN REPORT
AS PER ASME SECT. VIII - DIV. 1 - 2007 ED.+2009b Addenda

REGENERATOR/CONDENSER DWG 6725-2010



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

INDEX

DESIGN DATA Page 3
HEAD POS.201 Page 9
REINFORCEMENT OPENING POS.230 ID=1200 Page 12
REINFORCEMENT OPENING S15 DN.6” Page 17
REINFORCEMENT OPENING S3 DN.4” Page 22
MULT. OPENING NOZZLES P0S.230-815 Page 27
MULT. OPENING NOZZLES P0OS.230-P0S.205 Page 33
MULT. OPENING NOZZLES S15-83 Page 39
CYLINDRICAL SHELL P0OS.101-102 Page 40
REINFORCEMENT OPENING S1 DN.4” Page 42
RETINFORCEMENT OPENING S2 DN.57/4” Page 52
REINFORCEMENT OPENING S6 DN.12” Page 62
CONICAL HEAD P0OS.301 Page 68
REINFORCEMENT OPENING S5 DN.24” Page 71
CYLINDRICAL SHELL POS.302 Page 78
CYLINDRICAL SHELL POS.230 Page 80
FLANGE PO0OS.232 Page 82
CHANNEL BARREL P0OS.420 Page 85
REINFORCEMENT OPENING T1 DN.8” Page 86
REINFORCEMENT OPENING T2 DN.8” Page 90
MULT. OPENING NOZZLES CONN.T1-T2 Page 94
CHANNEL FLANGE POS.421 Page 95
CHANNEL COVER P0OS.502 Page 98
TUBESHEET POS.350 Page 100
TUBE BUNDLE POS.351 Page 113
INTERNAL PIPE NOZZLES S1-S2 DN.4” Page 115
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WRC 107 Page 117
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NOZZLE S1 DN.4” Page 127
NOZZLE S2 DN.4” Page 131
NOZZLE S6 DN.12" Page 135
NOZZLES T1-T2 DN.8" Page 139

Page
SEISMIC DESIGN (ASCE 7-88) Page 142
LOADS AT BASE OF SADDLES Page 144
HORIZONTAL VESSEL ON SADDLES-ZICK — PD 5500: SEISMIC OPERATING, TEST Page 145
SUPPORT SADDLE VERIFICATION: seimic operatine, test Page 149

Page
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c. I.

CIVIDAC S.p.A.

DESIGN DATA

— COMM.
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

2010/005/T

SHELL SID TUBE SIDE FINNED COIL
DESIGN PRESSURE (MAWP) 600 KPa g. 1600 KPa g. 1900/F.V. KPa g.
EXTERNAL DESIGN PRESSURE F.V. ———- 600/F.V. KPa g.
HYDROSTATIC TEST PRESSURE 780 KPa g. 2080 Kpa g. 2470 KPa g.
DESIGN TEMPERATURE 340°C(1) 150°C (1) 300°C
CORROSION ALLOWANCE 1.6 mm 1.6 mm 1.6 mm
WELD JOINT EFFICIENCY 0.85 0.85 0.7
RADIOGRAPHY TEST 10% 10% 10%
POST WELD HEAT TREATMENT NONE NONE NONE

NOTES:

(1) DESIGN TEMPERATURE OF TUBESHEET = 265°C

(2) FINISHED OPENING NOT LARGER THAN 60 mm ON AND FINISHED OPENING

NOT LARGER THAN 89 mm DO NOT REQUIRE REINF. CALCULATION.

UG.36(c) (3) (a)

SEE

(3) MAWP IS ASSUMED AS THE DESIGNE PRESSURE EVEN IF THE PROGRAM SHOW THE
CALCULATION OF THE MAWP.




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

ATTL.OWABLE STRESSES OF MATERIAL:SHELL SIDE

MATERTAL St psig Sd psig RATIO
AT 20°C At340°C 520°C/8340°C

SHELL SA 516 Gr.70 138 129.6 1.064
HEAD SA 516 Gr.70 138 129.6 1.064
FORGING SA 266 Gr.2 138 123.2 1.120
PIPES SA 336 Gr.6 118 117.4 1.005
TUBES SA 210 Gr.1 118 117.4 1.005
BOLTING SA 193 Gr.B7 172 172 1
MIN.RATIO St(20°C) / 8d(340°C) =1
HYDRAULIC TEST PRESSURE AT TOP OF VESSEL: (UG-S98Db)
= 1.3 x DP x (S20°C/S340°C) = 1.3 x 600 x 1 = 780 KpPa = (.78 MPa

MAP AND MAWP RECAPITULATION-INTERNAL PRESSURE (SHELL SIDE)

MAP new and cold |MAWP hot and corr
MPa MPa
HEAD P0OS.201 2.174 1.891
REINF.NOZZLE S20 P0S.230 0.699 0.607
REINF.NOZZLE S3 1.043 0.914
REINF.NOZZLE S15 0.894 0.872
CYLINDR.SHELL P0S.101-102 1.474 1.236
REINF.NOZZLE S1 1.474 1.236
REINF.NOZZLE S2 1.474 1.236
REINF.NOZZLE S6 1.263 1.084
CONICAL HEAD POS.301 0.788 0.666
REINF.NOZZLE S5 0.691 0.606
CYLINDR.SHELL P0S.302 3.234 2.710
CYLINDR.SHELL P0OS.230 2.168 1.700
FLANGE POS.232 1.216 0.910
TUBESHEET POS.350 2.711 1.808
TUBES POS.351 24.650 19.581

MAWP hot and corr.
MAP new and cold

0.606 MPa LIMITED BY NOZZLE S5
0.691 MPa LIMITED BY NOZZLE S5



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

MAP AND MAWP RECAPITULATION-EXTERNAL PRESSURE (SHELL SIDE)

MAP new and cold |MAWP hot and corr

MPa MPa
HEAD P0S.201 0.916 0.565
REINF.NOZZLE P0S.230 0.916 0.565
REINF.NOZZLE 83 0.916 0.565
REINF.NOZZLE S15 0.916 0.565
CYLINDR.SHELL P0S.101-102 0.235 0.152
REINF.NOZZLE S1 0.178 0.152
REINF.NOZZLE S2 0.178 0.152
REINF.NOZZLE S6 0.235 0.152
CONICAL HEAD P0S.301 0.330 0.203
REINF.NOZZLE S5 0.330 0.203
CYLINDR.SHELL PO0S.302 1.743 1.001
CYLINDR.SHELL P0S.230 1.041 0.558

MAWP hot and corr.
MAP new and cold

0.178 MPa LIMITED BY NOZZLES S1-82
0.152 MPa LIMITED BY SHELL POS.101-102




C.

I.

CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

ALLOWABLE STRESSES OF MATERIAL:TUBE SIDE

MATERIAL St psig Sd psig RATIO
AT 20°C At150°C 520°C/8150°C

SHELL SA 516 Gr.70 138 138 1
FORGING SA 266 Gr.2 138 138 1
PIPES SA 336 Gr.6 118 118 1
TUBES SA 210 Gr.1l 118 117.4 1.005
BOLTING SA 193 Gr.BR7 172 172 1
MIN.RATIO St(20°C) / Sd(150°C) =1
HYDRAULIC TEST PRESSURE AT TOP OF VESSEL: (UG-99b)
= 1.3 x DP x (820°C/S8150°C) = 1.3 x 1600 x 1 = 2080 KPa = 2.08 MPa

MAP AND MAWP RECAPITULATION-INTERNAL PRESSURE (TUBE SIDE)

MAP new and cold |MAWP hot and corr
MPa MPa
CHANNEL BARREL P0S.420 3.234 2.886
REINF.NOZZLE T1 2.155 1.853
REINF.NOZZLE T2 2.155 1.853
CHANNEL FLANGE P0OS.421 1.668 1.668
CHANNEL COVER P0OS.502 2.127 2.121
TUBESHEET PO0S.350 2.606 1.875
TUBES P0S.351 35.112 34.934

MAWP hot and corr.
MAP new and cold

1.668 MPa LIMITED BY FLANGE POS.421
1.668 MPa LIMITED BY FLANGE POS.421




C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

ALILOWABLE STRESSES OF MATERIAL:FINNED COIL

MATERIAL St psig Sd psig RATIO
AT 20°C At300°C 520°C/8300°C
PIPES/ELBOW SA 336 Gr.6/420 WPL6 118 118 1
FLANGES SA 105 138 129 1.069
MIN.RATIO St(20°C) / Sd(300°C) = 1
HYDRAULIC TEST PRESSURE : (UG-99Db)
= 1.3 x DP x (S20°C/S300°C) = 1.3 x 1900 x 1 = 2470 KPa = 2.47 MPa

MAP AND MAWP RECAPITULATION-INTERNAL PRESSURE

MAP new and cold |MAWP hot and corr
MPa MPa
PIPES 11.298 4,337
FLANGE~300# 5.110 3.980

MAWP hot and cor
MAP new and cold

MAP AND MAWP RECAPITULATION-EXTERNAL PRESSURE

r.

3.980 MPa LIMITED BY FLANGE 300#
5.110 MPa LIMITED BY FLANGE 300#

MAP new and cold

MAWP hot and corr

MPa

MPa

PIPES

6.525

0.767

MAWP hot and corr.

MAP new and cold

0.767 MPa
6.525 MPa




C. I. CIVIDAC S.p.A.

~ COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

PIPE FLANGES AND FLANGED FATTINGS

ASME B16.5-2003

Table 2-1.1 Pressure-Temperature Ratings for Group 1.1 Materials

Nominal Desighation Forgings Castings Plates
C-Si A 105 (1) A 216 Gr. WCB (1) A 515 Gr. 70 (1)
C—Mn—Si A 350 Gr. LF2 (1) A 516 Gr. 70 (1), (2)
C-Mn-Si-V A 350 Gr. LF6 Cl. (4)
3% Ni A 350 Gr. LF3 A 537 CL.1(3)
Working Pressure by Classes, bar
Class
Temp., °C 150 300 400 600 900 1500 2500
—29 to 38 19.6 51.1 68.1 102.1 153.2 2553 425.5
50 19.2 50.1 66.8 100.2 150.4 250.6 417.7
100 17.7 46.6 62.1 93.2 139.8 233.0 388.3
150 15.8 45.1 60.1 50.2 135.2 225.4 375.6
200 13.8 43.8 58.4 87.6 131.4 219.0 365.0
250 12.1 41.9 55.9 83.9 125.8 209.7 349.5
300 10.2 39.8 53.1 75.6 119.5 199.1 331.8
325 93 38.7 51.6 77.4 116.1 193.6 322.6
350 8.4 37.6 50.1 75.1 112.7 187.8 313.0
375 7.4 36.4 48.5 72.7 109.1 181.8 303.1
400 6.5 34.7 46.3 69.4 104.2 173.6 285.3
425 5.5 28.8 38.4 57.5 86.3 143.8 238.7
450 4.6 23.0 30.7 46.0 69.0 115.0 191.7
475 3.7 17.4 23.2 34.9 52.3 87.2 1453
500 2.8 11.8 15.7 23.5 35.3 58.8 57.9
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
NOTES:

&)

Upon prolonged exposure to temperatures above

425°C, the carbide phase of steel may be converted

to graphite. Permissible but not recommended for prolonged use above 425°C.

@
3)
&3]

Not to be used over 455°C.
Not to be used over 370°C.
Not to be used over 260°C.

SHELL SIDE

DESIGN PRESSURE 0.60 Mpa
DESIGN TEMPERATURE 340°C
DESIGN TEMPERATURE 300°C
FLANGE RATING 300 MATERIAL A 105

6.0 Bar

.
4

AT 20°C WORKING PRESSURE = 51.1 Bar = 5
AT 340°C WORKING PRESSURE = 37.5 Bar =
AT 300°C WORKING PRESSURE = 39.8 Bar =
TUBE SIDE

DESIGN PRESSURE = 1.60 Mpa = 16.0 Bar

DESIGN TEMPERATURE 150°C
FLANGE RATING 300 MATERIAL A 105

r

AT 20°C WORKING PRESSURE = 51.1 Bar = 5
AT 150°C WORKING PRESSURE = 39.8 Bar =
FINNED COIL

DESIGN PRESSURE = 1.90 Mpa = 19.0 Bar

DESIGN TEMPERATURE 300°C
FLANGE RATING 300 MATERIAL A 105

r

AT 20°C WORKING PRESSURE
AT 300°C WORKING PRESSURE

51.1 Bar
39.8 Bar

5

.11 Mpa

3.75 Mpa > OF 0.60 Mpa OK
3.98 Mpa > OF 0.60 Mpa OK

.11 Mpa > OF 1.60 Mpa OK
3.98 Mpa > OF 1.60 Mpa OK

.11 Mpa
3.98 Mpa > OF 1.90 Mpa OK




C. I. CIVIDAC S.p.A. - COMM.

2010/005/T

REGENERATOR/CONDENSER -~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy —-ASM/ 17.00
ELLIPTICAL HEAD PO0OS.:201
ASME VIII div.l/ -Ed.2007+A09 (Metric units)

* DESIGN TEMPERATURE

* MATERTIAL: HEAD

(Record Nr 80) SA 516 Gr.70

0.

600
000
025
600
00
88
85
.60
.00
.00

.07

* ALLOW. STRESSES: —————=rm——m— e Head
MPa / Psi

S = 129.600 / 18796.9
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 0.
Overpressure due to static head Ph= 0.
Overpressure due to static head (test) Pht= 0.
Calculation pressure P=(Pi+ Ph)= 0.
Internal diameter D = 2*R = 2370.
Inside crown radius L = 2135.

Joint efficiency E =
Corrosion allowance c = 1
Wall undertolerance c' = 0
Outside corrosion allowance c''= 0
tr+ctc'= P* (D+2*c+2c')/ (2*S*E~0.2*P)+ct+c' = 8
Adopted thickness t = 22.

* MAXIMUM ALLOWABLE WORKING PRESSURES
New & Cold
Hot & Corroded

HYDRAULIC TEST PRESSURE =-Shell
BASIS FOR CALC.TEST PRESSURE

%* &k ok

Min Skirt Thk.P* (D+2c+2c')/(2S-1.2P)+c+c’

00

=1.3*Pi*Sa/S=
Pb=MAWP (N&C) +Ph
MAX. ALL. HYDR.TEST PRESSURE-Shell = 1.3*Pb-Pht
ELONGATION (valid for construction from plate only)=75t/(.17D+t/2)=

MPa
MPa
MPa
MPa

[

.174
.891

0.831
2.
2.801

174

7.11 mm

-UG 32
= 644.0 F
= 87.0 Psi
= 0.0 Psi
= 3.6 Psi
= 87.0 Psi
= 93.31 Inch
= 84.0898 Inch
0.0630 Inch
= 0.0000 Inch
0.0000 Inch
= 0.318 Inch
= (0.8661 Inch
MPa = 315.3
MPa = 274.2
MPa = 120.5
MPa = 315.3
MPa = 406.2
3.99-

0.

280

Psi
Psi

Psi
Psi
Psi




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF ELLIPTICAL (2:1) HEAD POS.:201

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 33

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 80) SA 516 Gr.70

* AL LOW. ST RESSE S e e e e e e e e e e e e e e e e e e e e e e

MPa / Psi
S = 129.600 / 18796.9

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Head outside diameter Do= 2414.00 mm = 95.04 Inch
Equiv. outside spherical radius Ro= 2172.60 mm = 85.54 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Adopted thickness t = 22.00 mm = 0.866 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
tmin = 1.67*P* (D+2c+2c")/(2*S-0.2*P) +c+c' = 3.180 mm = 0.1252 Inch
Ro/ (t-c-c'-c'") = 106.500
A = 0.125/(Ro/ (t-c-c'")) = 0.00117371
B (Fig.G-CS8-2 ) = 60.1709 MPa = 8727.1 Psi
Pal= 0.0625*E/(Ro/(t-c-c'-c""))? = 0.9567 MPa = 138.8 Psi
Pa2= B/ (Ro/(t-c-c'-c"")) = 0.5650 MPa = 81.9 Psi
Pa = min (Pal,Pa2) = 0.5650 MPa = 81.9 Psi
Min. thickness for external pressure trtctc'= 8.305 mm = 0.3270 Inch
Max allowable working pressure (New & Cold) = 0.916 MPa = 132.9 Psi
Max allowable working pressure (Hot & Corr) = 0.565 MPa = .82.9 Psi




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
ELLIPTICAL HEAD PO0S.:201
ASME VIII div.1l / -Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)~=—————————mm o ——
INTERNAL PRESSURE
Curve of fig UCS66 = D-Material Normalized
Governing thickness 22.00 mm = 0.866 Inch
Unadjusted MDMT from table UCS-66 -38.1 C -36.6 F
Tr = 6.07 mm 0.239 Inch

([l

I
I

Tn = Thk. -Corrosion - Wall undertolerance= 20.40 mm = 0.803 Inch
Coincident ratio = 0.253
ADJUSTED MDMT from fig UCS66.1 = =-=105.0 C = ~-157.0 F

EXTERNAL PRESSURE
Curve of fig UCS66

D-Material Normalized

Governing thickness = 22.00 mm = 0.866 Inch
Unadjusted MDMT from table UCS-66 = ~38.1 C = =36.6 F

Tr = = 6.20 mm = 0.244 Inch
Tn = Thk. -Corrosion - Wall undertolerance= 20.40 mm = 0.803 Inch
Coincident ratio = 0.259

ADJUSTED MDMT from fig UCS66.1 = =105.0 C = -157.0 F
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER INT. PRESSURE S20 P0S.230
ASME VIII div.l/ -Ed.2007+A09 (Metric units)

TYPE OF HEAD: Ellipsoidal

DESIGN TEMPERATURE T = 340.0
HEAD MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000
NOZZLE ALLOWABLE STRESS Sn= 129.6000
(at room temperature) Sn0= 138.0000
Pressure PO= 0.600
Overpressure due to static head Ph= 0.000
Overpressure due to static head (test) Pht= 0.025
Calculation pressure P=(P0+ Ph)= 0.600
Head Internal diameter D = 2370.00
Inside Crown Radius L = 2135.88
Corrosion allowance c = 1.60
Head Thickness t = 22.00
Pad Thickness . tp = 0.00
Pad Width lp = 0.00
Nozzle Outside Diameter = 1260.00
Nozzle Thickness tn = 30.00
Nozzle Wall Tolerance cl = 0.00
Nozzle Corrosion c2 = 1.60
Type of connection: SET-IN
Nzl.position: AXIAL: elongation from axis N = 405.00
Angular coordinate = 180.00
Opening size d = 1235.00
* NET THICKNESSES:"
t' = t ~-c -c¢' 20.40
tr = P*(D+2c+2c')/(2*S~0.2*P) = 5.50
tn' = tn -c2 -cl = 28.40
trn = P*Rn/(Sn—-0.6*P) = 2.79
Horiz. limit to nozzle O.D. Lo = 130.00
Vertic. limit to shell O.D. ho = 40.00
Leg of fillet weld (nozzle to wall) 9.00
* REINFORCING AREAS:
(set-in)Areq = d*tr+2*tn'*tr* (1-Sn/S) = 6787.
(sh.) Al=2Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 4721,
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 2048.
(weld) A41 * Min(Sn/S, Sp/S) = 81.
(weld) A42 * Sp/S = 0.
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS = 6851.

C

1

I

I

I

I

I

I

I

I

I

644.

- UG 36/37
* LOCATION OF OPENING: knuckle

0 F

18796.9
18796.9
20015.2

93.
84.
.063
.866
.000
.000
.606
.181
.000
.063

OO wWwoo

15.

48.

[eR NG NN o Nl

(@ Mo IVEEN N o]

10.

87.0
0.0
3.6

87.0

31

09

945

622

.803
.216
.118
.110
.118
.575
.354

.521
.318
.175
.126
.000

619

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inc
Inc
Inc

h
h
h

Inch
Inch

Inc
Inc

h
h

Inch
Inch

Inc

Inc

h

h

Inch

Inc
Inc

h
h

Inch

Inc
Inc
Inc

h
h
h

Inch

Sqg.
Sqg.

Sqg.

Sqg.

.in

in
in

.in

in

in

12



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T 13
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE S20 POS.230
ASME VIII div.l / -Ed.2007+A08 (Metric units)

NOZZLE

Curve of fig UCS66 = D-Material Normalized
Governing thickness = 30.00 mm = 1.181 Inch
Unadjusted MDMT from table UCS-66 = -31.1 C = =-24.0 F

Tr = = 2.62 mm = 0.103 Inch

Tn = Thk. -Corrosion - Wall undertolerance= 28.40 mm = 1.118 Inch

Coincident ratio = 0.092

ADJUSTED MDMT from fig UCS66.1 = ~105.0 C = ~157.0 F

* CHECK ACCORDING TO UG 45

Check according to UG45 OK!

Min thickness of standard wall pipe + c = 9.93 mm = 0.391 1Inch
Min thickness under int. pressure + c (E=1) = 7.10 mm = 0.279 1Inch
Min thickness according to UG 45 = 7.10 mm = 0.279 1Inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = (0.699 MPa = 101.4 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.607 MPa = 88.1 Psi
HYDRAULIC TEST PRESSURE -~Nozzle=1.3*Pi*Sn0/Sn = 0.831 MpPa = 120.5 Psi
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph = 0.699 MPa = 101.4 Psi

MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 0.884 MPa = 128.2 Psi




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF NOZZLE S20 POS.230

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 80) SA 516 Gr.70

* ALLOW. STRESSES: ——— e e

MPa / Psi
S = 129.600 / 18796.9

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 1260.00 mm = 49.61 Inch
Elastic Modulus E = 173618 MPa = 25181234 Ppsi
Axial length between reinforcements L = 350.00 mm = 13.78 Inch
Adopted thickness t = 30.00 mm = 1.181 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
L/Do = 0.278
Do/ (t-c-c') = 44.366
A (Fig.G-UG-28) = 0.02076869
B (Fig.G-Cs-2 ) = 96.2828 MPa = 13966.1 Psi
Pa = 4*B/3/(Do/ (t-c-c')) = 2.8939 MPa = 419.7 Psi
Min. thickness for external pressure tr+ct+c'= 4.065 mm = 0.1600 Inch
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C. I. CIVIDAC S

.p.A. — COMM. 2010/005/T

REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S20 P0OS.230

ASME VIII div.1l/ -Ed.2007+A09
TYPE OF HEAD: Ellipsoidal

DESIGN TEMPERATURE
HEAD MATERIAL (Record Nr 80)
NOZZLE MATERIAL (Record Nr 80)

SHELL ALLOWABLE STRESS
NOZZLE ALLOWABLE STRESS

(at room temperature)

Pressure
Overpressure due to static head
Overpressure due to static head
Calculation pressure

Head Internal diameter

Inside Crown Radius

Corrosion allowance

Head Thickness

Pad Thickness

Pad Width

Nozzle Outside Diameterx

Nozzle Thickness
Nozzle Wall Tolerance
Nozzle Corrosion
Type of connection:
Nzl.position: AXIAL:

Opening size

* NET THICKNESSES:"

t'* = t -c -c'

tr = From external pressure calc.
tn' = tn -c2 -cl

trn = From external pressure calc.
Horiz. limit to nozzle 0.D.

Vertic. limit to shell O.D.

Leg of fillet weld (nozzle to wall
* REINFORCING AREAS:
(set-in)Areq =

(sh.) Al=2Lo (t'-tr)+2*tn'*(t"'-tr)*
(nozzle) A2 = 2*ho* (tn'-tzrn)*Sn/S
(weld) A41 * Min(Sn/S, Sp/S)
(weld) A42 * 8p/S

* TOTAL REINF. AREA Ao =

(Metric units)

elongation from axis N =
Angular coordinate

(d*tr+2*tn'*tr* (1-Sn/S)) /2

Al+A2+A4 () +AD

* LOCATION OF OPENING: knuckle

- UG 36/37

T = 340.0 C = 644.0 F
SA 516 Gr.70
SA 516 Gr.70
S = 129.6000 MPa = 18796.9
Sn= 129.6000 MPa = 18796.9
Sn0= 138.0000 MPa = 20015.2
PO= 0.103 MPa = 15.0
Ph= 0.000 MPa = 0.0
(test) Pht= 0.000 MPa = 0.0
P=(P0+ Ph)= 0.103 MPa = 15.0
D= 2370.00 mm = 93.31
L = 2135.88 mm = 84.09
c = 1.60 mm = 0.063
t = 22.00 mm = 0.866
tp = 0.00 mm = 0.000
Ip = 0.00 mm = 0.000
= 1260.00 mm = 49.606
tn = 30.00 mm = 1.181
cl = 0.00 mm = 0.000
c2 = 1.60 mm = 0.063
SET-IN
405.00 mm = 15.945
180.00 deg
d = 1235.00 mm = 48.622
= 20.40 mm = 0.803
-c—-c' = 6.70 mm = 0.264
= 28.40 mm = 1.118
-c2-cl = 2.46 mm = 0.097
Lo = 130.00 mm = 5.118
ho = 40.00 mm = 1.575
) = 9.00 mm = 0.354
= 4140.3 mm2 = 6.418
Sn/S = 4338.6 mm2 = 6.725
= 2074.8 mm2 = 3.216
= 81.0 mm2 = 0.126
= 0.0 mm2 = 0.000
= 6494.4 mm2 = 10.066

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inc
Inc
Inc
Inc
Inc
Inc
Inc
Inc
Inc
Inc

Inc

Inc

Inc
Inc
Inc
Inc
Inc
Inc
Inc

h
h
h
h
h
h
h
h
h
h

h

h

h
h
h
h
h
h
h

.in
.in
.in
.in
.in

.in

15




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T 16
REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S$20 POS.230
ASME VIITI div.l / -Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)—————-———=——=——mm

NOZZLE .

Curve of fig UCSé6 = D-Material Normalized
Governing thickness = 30.00 mm = 1.181 Inch
Unadjusted MDMT from table UCS-66 = -31.1 ¢C = -24.0 F

Tr = = 2.32 mm = 0.092 Inch

Tn = Thk. -Corrosion - Wall undertolerance= 28.40 mm = 1.118 Inch
Coincident ratio = 0.082
ADJUSTED MDMT from fig UCS66.1 = -105.0 C = -157.0 F
* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe + c = 9.93 mm = 0.391 Inch
Min thickness under ext. pressure + c (E=1) = 1.85 mm = 0.073 Inch
Min thickness according to UG 45 = 1.85 mm = 0.073 Inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 0.916 MPa = 132.9 Psi

MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.565 MPa = 81.9 Psi



P

C. I. CIVIDAC S.p.A. — COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S3 DN.5”

ASME VIIT div.l/ -Ed.2007+A09 (Metric units)

TYPE OF HEAD: Ellipsoidal

I oy~ 1l

DESIGN TEMPERATURE T
HEAD MATERIAL (Record Nxr 80) SA 516 Gr.
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.
SHELL ALLOWABLE STRESS S
NOZZLE ALLOWABLE STRESS Sn=
(at room temperature) Sn0O=
Pressure PO=
Overpressure due to static head Ph=
Overpressure due to static head (test) Pht=
Calculation pressure P=(P0+ Ph)
Head Internal diameter D
Inside Crown Radius L
Corrosion allowance c
Head Thickness t
Pad Thickness tp
Pad Width Lp
Nozzle Outside Diameter
Nozzle Thickness tn
Nozzle Wall Tolerance cl
Nozzle Corrosion c2

Type of connection:
Nzl.position: AXTAL: elongation from axis N
Angular coordinate

Opening size d
* NET THICKNESSES:"

t' = t -c -c'

tr = P*(D+2c+2c')/(2*5-0.2*P)

tn' = tn -c2 -cl

trn = P*Rn/(Sn-0.6*P)

Horiz. limit to nozzle 0.D. Lo
Vertic. limit to shell 0O.D. ho

Leg of fillet weld (nozzle to wall)

* REINFORCING AREAS:

(set-in)Areq = d*tr+2*tn'*tr* (1-Sn/S)
(sh.) Al=2Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S
(weld) A4l * Min(Sn/S, Sp/S)

(weld) A42 * 3Sp/S

* TOTAL REINF. AREA Ao = Al+AZ+A4 ()+AS5

I

340.0

smls.
129.6000
117.4000
118.0000
0.600
0.000
0.025
0.600
2370.00
2133.00
0.00
22.00
0.00
0.00
141.30
9.52
1.19
1.60

1072.00
111.00
187.50

22.00
5.49
6.73
0.33

30.00

l6.82
9.00

1036.
1192.
195.
73.
0.

1460.

C

mm?2
mm2
mm2
mm2

m2

I

I

i

I

I

I

I

1

I

644.

- UG 36/37
* LOCATION OF OPENING: knuckle

0 F

18796.9
17027.5
17114.5

93.
83.
.000
.866
.000
.000
.563
.375
. 047
.063

[ NeNeNNelNeN el

42.

OO0 OOOO

oo+

87.0
0.0
3.6

87.0

31

98

205

.382

.866
.216
.265
.013
.181
.662
.354

.606
.848
.302
.114
.000

.264

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Inch
Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch

Sqg.in
Sqg.in
Sg.in

Sg.in

17



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T 18
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S3 DN.5”
ASME VIIT div.l / -Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)--—====m=====—==-

NOZZLE

Curve of fig UCS66 = C-Material Normalized
Governing thickness = 9.52 mm = 0.375 Inch
Unadijusted MDMT from table UCS-66 = -47.9 C = -54.2 F

Tr = = 0.33 mm = 0.013 Inch

Tn = Thk. -Corrosion - Wall undertolerance= 6.73 mm = 0.265 Inch

Coincident ratio = 0.048

ADJUSTED MDMT from fig UCS66.1 = -105.0 C = -157.0 F

* CHECK ACCORDING TO UG 45

Check according to UG45 OK!

Min thickness of standard wall pipe + ¢ = 7.33 mm = 0.289 1Inch
Min thickness under int. pressure + ¢ (E=1) = 5.9 mm = 0.216 1Inch
Min thickness according to UG 45 = 5.49 mm = 0.216 Inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 1.043 MPa = 151.3 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.914 MPa = 132.6 Psi
HYDRAULIC TEST PRESSURE -Nozzle=1.3*Pi*Sn0/Sn = (0.784 MPa = 113.7 Psi
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph = 1.043 MPa = 151.3 Psi
MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb~Pht = 1.332 MPa = 193.1 Psi



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

EXTERNAL PRESSURE OF NOZZLE POS.:83 DN.5”
ASME VIII div.l / -Ed.20074+A09 (Metric units)

* DESIGN TEMPERATURE T = 340.0 C

* MATERIAL: (Record Nr 39) SA 333 Gr.6 smls.

* ALLOW. STRESSES: —— e e e e e e e e e e e e e e e e e

MPa / Psi
S = 117.400 / 17027.5

External Pressure Pe= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Calculation pressure P=(Pe+ Ph)= 0.103 MPa
Outside diameter Do= 141.30 mm
Elastic Modulus E = 173618 MPa
Axial length between reinforcements L = 800.00 mm
Adopted thickness t = 9.52 mm
Corrosion Allowance c = 1.60 mm
Wall undertolerance c' = 1.19 mm
L/Do = 5.662
Do/ (t-c-c'") = 20.99%¢6
A (Fig.G-UG-28) = 0.00273208

B (Fig.G-CS-2 ) 71.72%6 MPa
Pa = 4*B/3/(Do/(t-c-c')) = 4.5552 MPa
Min. thickness for external pressure tr+c+c'= 3.755 mm

1

I

- UG 28

15.0 Psi

0.0 Psi

15.0 Psi
5.56 Inch
25181234 Psi
31.50 Inch
0.375 Inch
0.063 Inch
0.047 Inch

10403.5 Psi
660.7 Psi
0.1478 Inch
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C. I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER —

Software by SANT'AMBROGIO S.I.

- COMM. 2010/005/T

PLANT TURBODEN 10 HR

srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S3 DN.5”

ASME VIIT div.l/ -Ed.2007+A09
TYPE OF HEAD: Ellipsoidal

(Metric units)
* LOCATION OF OPENING: knuckle

- UG 36/37

DESIGN TEMPERATURE T = 340.0 C = 644.0 F
HEAD MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
SHELIL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5
(at room temperature) SnO= 118.0000 MPa = 17114.5
Pressure PO= 0.103 MPa = 15.0
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0
Calculation pressure P=(P0+ Ph)= 0.103 MPa = 15.0
Head Internal diameter D= 2370.00 mm = 93.31
Inside Crown Radius L = 2133.00 mm = 83.98
Corrosion allowance c = 0.00 mm = 0.000
Head Thickness t = 22.00 mm = 0.866
Pad Thickness tp = 0.00 mm = 0.000
Pad Width Ip = 0.00 mm = 0.000
Nozzle Outside Diameter = 141.30 mm = 5.563
Nozzle Thickness tn = 9.52 mm = 0.375
Nozzle Wall Tolerance cl = 1.19 mm = 0.047
Nozzle Corrosion c2 = 1.60 mm = 0.063
Type of connection: SET-IN
Nzl.position: AXIAL: elongation from axis N = 1072.00 mm = 42.205
Angular coordinate = 111.00 deg
Opening size d = 187.50 mm = 7.382
* NET THICKNESSES:"
t' = t -c -c' = 22.00 mm = 0.866
tr = From external pressure calc. -c-c' = 8.30 mm = 0.327
tn' = tn -c2 -cl = 6.73 mm = 0.265
trn = From external pressure calc. -c2-cl = 0.96 mm = 0.038
Horiz. limit to nozzle 0.D. Lo = 30.00 mm = 1.181
Vertic. limit to shell 0.D. ho = 16.82 mm = 0.662
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354
* REINFORCING AREAS:
(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2 = 783.9 mm2 = 1.215
(sh.) Al=2Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 988.7 mm2 = 1.532
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 175.7 mm2 = 0.272
(weld) A41 * Min(Sn/S, Sp/S) = 73.4 mm2 = 0.114
(weld) A42 * 3Sp/S 0.0 mm2 = 0.000
* TOTAL REINF. AREA Ao = Al+A2+A4d ()+AS5 = 1237.8 mm2 = 1.919

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Iinc
Inc
Inc
Inc

h
h
h
h

Inch
Inch

Inc
Inc
Inc

h
h
h

Inch

Inc

Inc

h

h

Inch

Inc
Inc

h
h

Inch
Inch
Inch
Inch

.in
.in
.in
.in
.in

.in

20




Software by SANT'AMBROGIO S.I.
REINFORCEMENT OF OPENING UNDER EXT.
ASME VIII div.l1 / -Ed.2007+A09

C. I. CIVIDAC S.p.A.

- COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S3 DN.5”
(Metric units)

21

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)---==========—=——

NOZZLE
Curve of fig

UCcs66

Governing thickness
Unadjusted MDMT from table UCS-66

Tr =

= C-Material Norma

I

Tn = Thk. -Corrosion - Wall undertoclerance=
Coincident ratio

ADJUSTED MDMT

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
of standard wall pipe
under ext. pressure +
according to UG 45

Min thickness
Min thickness
Min thickness

MAX. ALLOWABLE
MAX. ALLOWABLE

WORKING PRESSURE
WORKING PRESSURE

from fig UCS66.1

(New
(Hot

&
&

(E=1)

Cold)
Corr)

9.52 mm =
-47.8 C
0.90 mm
6.73 mm
0.134
-105.0 C

I

I

7.33 mm
7.88 mm
7.33 mm

0.916 MPa

I

0.565 MpPa =

lized
0.375
-54.2 F
0.036
0.265

-157.0 F

0.289
0.310
0.289

= 132.9
81.9

Inch

Inch
Inch

Inch
Inch
Inch

Psi
Psi
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S15 DN.6”
ASME VIII div.l/ -Ed.2007+A09 (Metric units)

- UG 36/37

1

I

1l

I

I

i

I

i

I

I

644.

0 F

187%96.9
17027.5
17114.5

93.
83.
.000
.866
.000
.000
.626
.432
.054
.063

[N eNeNoNelNeNel

38.
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TYPE OF HEAD: Ellipsoidal * LOCATION OF OPENING: knuckle
DESIGN TEMPERATURE T = 340.0 C
HEAD MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa
(at room temperature) Sn0= 118.0000 MPa
Pressure PO= 0.600 MPa
Overpressure due to static head Ph= 0.000 MPa
Overpressure due to static head (test) Pht= 0.025 MPa
Calculation pressure P=(P0+ Ph)= 0.600 MPa
Head Internal diameter D = 2370.00 mm
Inside Crown Radius L = 2133.00 mm
Corrosion allowance c = 0.00 mm
Head Thickness t = 22.00 mm
Pad Thickness tp = 0.00 mm
Pad Width Ip = 0.00 mm
Nozzle Outside Diameter = 168.30 mm
Nozzle Thickness tn = 10.97 mm
Nozzle Wall Tolerance cl = 1.37 mm
Nozzle Corrosion c2 = 1.60 mm
Type of connection: SET-IN
Nzl.position: AXTAL: elongation from axis N = 1000.00 mm
Angular coordinate = 306.00 deg
Opening size d = 182.00 mm
* NET THICKNESSES:"
t' = t -c ~-c! = 22.00 mm
tr = P*(D+2c+2c')/(2*S-0.2*P) = 5.49 mm
tn' = tn -c2 -cl = 8.00 mm
trn = P*Rn/(Sn-0.6%P) = 0.39 mm
Horiz. 1limit to nozzle 0O.D. lo = 30.00 mm
Vertic. limit to shell O.D. ho = 20.00 mm
Leg of fillet weld (nozzle to wall) 9.00 mm
* REINFORCING AREAS:
(set—-in)Areq = d*tr4+2*tn'*tr* (1-Sn/S) = 1007.2 mm2
(sh.) Al=2Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 1230.0 mm2
(nozzle) AZ = 2*ho*(tn'-trn)*Sn/S = 275.7 mm2
(weld) A4l * Min(Sn/S, Sp/S) = 73.4 mm2
(weld) RA42 * Sp/S = 0.0 mm2
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AD5 = 1579.1 mm2
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REGENERATOR/CONDENSER -~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE P0OS.S15 DN.6”
ASME VIII div.l / -Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)—========—=—m——m

NOZZLE

Curve of fig UCS66 = C-Material Normalized
Governing thickness = 10.97 mm = 0.432 Inch
Unadjusted MDMT from table UCS-66 = ~-40.6 C = -41.2 F

Tr = 0.39 mm

0.015 Inch

Tn = Thk. -Corrosion - Wall undertolerance= 8.00 mm = 0.315 Inch
Coincident ratio = 0.049
ADJUSTED MDMT from fig UCS66.1 = -105.0 C = -157.0 F
* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe + c = 7.82 mm = 0.308 1Inch
Min thickness under int. pressure + c¢ (E=1) = 5.49 mm = 0.216 Inch
Min thickness according to UG 45 = 5.49 mm = 0.216 Inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 0.99%94 MPa = 144.2 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.872 MPa = 126.5 Psi
HYDRAULIC TEST PRESSURE -Nozzle=1.3*Pi*Sn0/Sn = 0.784 MPa = 113.7 Psi
BASTIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph = 0.894 MPa = 144.2 Psi
MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 1.268 MPa = 183.8 Psi



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF NOZZLE POS.:S15 DN.6&”

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 39) SA 333 Gr.6 smls.

* ALLOW. STRESSE S — e e e e e e e e e e e e e e e e e e e e e e e e e e e e

MPa / Psi
S = 117.400 / 17027.5

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 168.30 mm = 6.63 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 305.00 mm = 12.01 Inch
Adopted thickness t = 10.97 mm = 0.432 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 1.37 mm = 0.054 Inch
L/Do = 1.812
Do/ (t—-c-c') = 21.037
A (Fig.G-UG-28) = 0.00737983

Ii
i

B (Fig.G-CSs-2 ) 83.4707 MPa
Pa = 4*B/3/(Do/ (t-c-c")) = 5.2803 MPa
Min. thickness for external pressure tr+c+c'= 3.675 mm

12106.4 Psi
767.3 Psi
0.1447 Inch

I
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C. T. CIVIDAC S.p.A. - COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE P0OS.S15 DN.6”

ASME VIII div.1l/ -Ed.20074+209 (Metric units)

TYPE OF HEAD: Ellipsoidal

oy 1

DESIGN TEMPERATURE T
HEAD MATERIAL (Record Nr 80) SA 516 Gr.
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.
SHELL ALLOWABLE STRESS S
NOZZLE ALLOWABLE STRESS Sn=
(at room temperature) SnO=
Pressure PO=
Overpressure due to static head Ph=

Overpressure due to static head (test) Pht=

Calculation pressure P=(P0+ Ph)
Head Internal diameter D
Inside Crown Radius L
Corrosion allowance c
Head Thickness t
Pad Thickness tp
Pad Width Lp
Nozzle Outside Diameter

Nozzle Thickness tn
Nozzle Wall Tolerance cl
Nozzle Corrosion c2

Type of connection:
Nzl.position: AXIAL: elongation from axis N
Angular coordinate

Opening size d
* NET THICKNESSES:"

t' = t -c -c'

tr = From external pressure calc. -c-c'
tn' = tn -c2 -cl

trn = From external pressure calc. -c2-cl
Horiz. limit to nozzle O.D. Lo
Vertic. limit to shell 0.D. ho

Leg of fillet weld (nozzle to wall)

* REINFORCING AREAS:

(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2
(sh.) Al=2Lo(t'-tr)4+2*tn'*(ft'-tr)*Sn/S
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S

(weld) A4l * Min(Sn/S, Sp/S)

(weld) A42 * Sp/S

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5

I

Il
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1
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I

I

340.0

smls.
129.6000
117.4000
118.0000
0.103
0.000
0.000
0.103
2370.00
2133.00
0.00
22.00
0.00
0.00
168.30
10.97
1.37
1.60

1000.00
306.00
182.00

22.00
8.30
8.00
0.70

30.00
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644.

- UG 36/37
* LOCATION OF OPENING: knuckle
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S15 DN.67
ASME VIII div.l / -Ed.2007+A09 (Metric units)

NOZZLE

Curve of fig UCS66 = C-Material Normalized
Governing thickness = 10.97 mm = 0.432 Inch
Unadjusted MDMT from table UCS-66 = ~40.6 C = =-41.2 F

Tr = = 0.66 mm = 0.026 Inch
Tn = Thk. —-Corrosion - Wall undertolerance= 8.00 mm = 0.315 Inch
Coincident ratio = 0.083

ADJUSTED MDMT from fig UCS66.1 = -105.0 C = -157.0 F

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!

Min thickness of standard wall pipe + c = 7.82 mm = 0.308 1Inch
Min thickness under ext. pressure + c (E=1) = 7.88 mm = 0.310 1Inch
Min thickness according to UG 45 = 7.82 mm = 0.308 1Inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 0.916 MPa = 132.9 Psi

MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.565 MPa = 81.9 Psi



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE $20 P0OS.230

ASME VIII-1/ -Ed.2007+A09 (Metric units) ~UG36/37-Mult.Openings

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

* NOZZLE MATERIAL (Record Nr 80) SA 516 Gr.70

* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi

* NOZZLE ALLOWABLE STRESS Sn= 129.6000 MPa = 18796.9 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Inside Crown Radius L = 2120.00 mm = 83.46 Inch
Corrosion allowance c = 0.00 mm = 0.000 Inch
Head Thickness t = 22.00 mm = 0.866 Inch
Pad Thickness tp = 0.00 mm = 0.000 Inch
Pad Width Ip = 0.00 mm = 0.000 Inch
Nozzle Outside Diameter = 1260.00 mm = 49.606 Inch
Nozzle Thickness tn = 30.00 mm = 1.181 Inch
Nozzle Wall Tolerance cl = 0.00 mm = 0.000 Inch
Type of connection: SET-IN

Nzl.position: AXTIAL: elongation from axis N = 405.00 mm = 15.845 1Inch

Angular coordinate = 180.00 deg
Opening size (from combined output sheet) d= 1219.33 mm = 48.005 1Inch
* NET THICKNESSES:"

t' = & -c -c° = 22.00 mm 0.866 Inch
tr = P*(L+ct+c')/(2*S-0.2*P) = 4.91 mm = 0.193 1Inch
tn' = tn -c2 -cl = 28.40 mm = 1.118 1Inch
trn = P*Rn/(Sn-0.6*P) = 2.79 mm = 0.110 1Inch
Horiz. limit to nozzle 0O.D. Lo = 130.00 mm = 5.118 1Inch
Vertic. limit to shell 0.D. ho = 40.00 mm = 1.575 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
* REINFORCING AREAS:
(set-in)Areq = d*tr+2*tn'*tr* (1-Sn/S) = 5986.5 mm2 = 9.279%9 Sg.in
(sh.) Al=Lo(t'-tx)+2*tn'*(t'-tr)*Sn/S = 3247.2 mm2 = 5.033 Sg.in
(nozzle) A2 = 2*ho*(tn'—-trn)*Sn/S = 2177.2 mm2 = 3.375 8g.in
(weld) A41 * Min(Sn/S, Sp/S) = 81.0 mm2 = 0.126 Sg.in
(weld) A42 * Sp/S = 0.0 mm2 = 0.000 Sg.in
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S3 DN.5”

ASME VIII-1/ -Ed.2007+A09 (Metric units) -UG36/37-Mult.Openings

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.

* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi

* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Inside Crown Radius L = 2120.00 mm = 83.46 Inch
Corrosion allowance c = 0.00 mm = 0.000 Inch
Head Thickness t = 22.00 mm = 0.866 Inch
Pad Thickness tp = 0.00 mm = 0.000 1Inch
Pad Width Ip = 0.00 mm = 0.000 Inch
Nozzle Outside Diameter = 141.30 mm = 5.563 1Inch
Nozzle Thickness tn = 9.52 mm = 0.375 TInch
Nozzle Wall Tolerance cl = 1.19 mm = 0.047 1Inch
Type of connection: SET-IN

Nzl.position: AXIAL: elongation from axis N = 1072.00 mm = 42.205 Inch

Angular coordinate = 111.00 deg
Opening size (from combined output sheet) d= 144.52 mm = 5.690 Inch
* NET THICKNESSES:"

t' = t -c -c' = 22.00 mm = 0.866 Inch
tr = P*(L+c+c')/(2*3-0.2*P) = 4.91 mm = 0.193 1Inch
tn' = tn -c2 -cl = 6.73 mm = 0.265 1Inch
trn = P*Rn/(Sn-0.6*P) = 0.32 mm = 0.013 1Inch
Horiz. limit to nozzle O.D. Lo = 30.00 mm = 1.181 1Inch
Vertic. 1limit to shell 0.D. ho = 20.82 mm = 0.820 Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
* REINFORCING AREAS:

(set-in)Areq = d*tr+2*tn'*tr*(1-Sn/S) = 717.2 mm2 = 1.112 Sg.in
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 770.6 mm2 = 1.194 Sqg.in
(nozzle) A2 = 2%*ho* (tn'-trn)*Sn/S = 302.2 mm2 = 0.468 Sqg.in
(weld) A4l * Min{(Sn/S, Sp/S) = 73.4 mm2 = 0.114 Sqg.in
(weld) A42 * Sp/S = 0.0 mm2 = 0.000 Sg.in



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE S20 POS.230-S3 DN.5”

ASME VIII-1/ -Ed.2007+A09 (Metric units) -UG36/37-Mult.Openings
Angular coordinate of Nozzle 1 gl = 180.00 Deg
Angular coordinate of Nozzle 2 g2 = 111.00 Deg
Elongation from axis Nozzle 1 Z1 = 405.00 mm = 15.945 1Inch
Elongation from axis Nozzle 2 Z2 = 1072.00 mm = 42.205 1Inch
Distance from center Nozzle 1/ Nozzle 2 Lc = 1042.22 mm = 41.032 1Inch
For Nozzle 1 (between openings) al = 639.69 mm = 25.184 Inch

(outside openings) al'= 638.87 mm = 25.152 1Inch

Opening size d = 1219.33 mm = 48.005 Inch

For Nozzle 2 (between openings) a2 = 79.10 mm = 3.114 1Inch
(outside openings) a2'= 80.64 mm = 3.175 1Inch

Opening size d = 144.52 mm = 5.690 1Inch

Lenght between OD of Nozzles Lsh = Lc-al-a2= 323.43 mm = 12.734 Inch
AlT = Lsh* (t-tr) = 5527.6 mm2 = 8.568 Sg.in

* REINFORCING AREAS:

Areq = Areaq(l) + Areag(2) = 6703.8 mm2 = 10.391 Sqg.in

(shell) Al = Al(l) + A1(2) + Al" = 9545.3 mm2 = 14.795 Sqg.in
(Corner) A7 = A7(1) + AT7(2) = 0.0 mm2 = 0.000 Sg.in
(nozzle) A2 = A2(1l) + A2(2) = 2479.4 mm2 = 3.843 Sqg.in
(nozzle) A3 = A3(1l) + A3(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A4l = A41(1) + R41(2) = 154.4 mm2 = 0.239 Sqg.in
(weld) Ad42 = P42(1) + R42(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A43 = R43(1l) + A43(2) = 0.0 mm2 = 0.000 Sqg.in
(pad) A5 = A5(1) + A5(2) + A5’ = 0.0 mm2 = 0.000 Sg.in
AS5'=Lp (1) "*tp(1l)Sp(l)/S+Lp(2) "*tp(2)Sp(2)/S = 0.0 mm2 = 0.000 Sg.in
Ip(1l)'= Lo (output calculation of Nozzle 1) = 0.0 mm = 0.000 Inch
Lp(2) '= Lo (output calculation of Nozzle 2) = 0.0 mm 0.000 Imnch

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5

12179.1 mm2 = 18.878 8Sqg.in



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T 30
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S20 P0S.230

ASME VIII-1/ -Ed.2007+A09 (Metric units) -UG36/37-Mult.Openings
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

* NOZZLE MATERIAL (Record Nr 80) SA 516 Gr.70

* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi

* NOZZLE ALLOWABLE STRESS Sn= 129.6000 MPa = 18796.9 Psi
Pressure PO= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.103 MPa = 15.0 Psi
Inside Crown Radius L = 2120.00 mm = 83.46 Inch
Corrosion allowance c = 0.00 mm = 0.000 Inch
Head Thickness ) t = 22.00 mm = 0.866 Inch
Pad Thickness tp = 0.00 mm = 0.000 1Inch
Pad Width Ip = 0.00 mm = 0.000 1Inch
Nozzle Outside Diameter = 1260.00 mm = 49.606 Inch
Nozzle Thickness tn = 30.00 mm = 1.181 1Inch
Nezzle Wall Tolerance cl = 0.00 mm = 0.000 Inch
Type of connection: SET-IN

Nzl.position: AXIAL: elongation from axis N = 405.00 mm = 15.945 1Inch

Angular coordinate = 180.00 deg
Opening size (from combined output sheet) d= 1219.33 mm = 48.005 1Inch
* NET THICKNESSES:"

t'" = t -c -c' = 22.00 mm = 0.866 Inch
tr = From external pressure calc. -c-c' = 6.64 mm = 0.262 Inch
tn' = tn -c2 -cl = 28.40 mm = 1.118 1Inch
trn = From external pressure calc. -c2-cl = 2.55 mm = 0.101 Inch
Horiz. limit to nozzle 0.D. Lo = 130.00 mm = 5.118 1Inch
Vertic. limit to shell 0.D. ho = 40.00 mm = 1.575 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 Inch
* REINFORCING AREAS:

(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2 = 4051.2 mm2 = 6.279 Sqg.in
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 2917.4 mm2 = 4.522 8qg.in
(nozzle) A2 = 2*ho*(tn'~trn)*Sn/S = 2195.6 mm2 = 3.403 Sqg.in
(weld) A4l * Min(Sn/S, Sp/S) = 81.0 mm2 = 0.126 Sg.in
(weld) A42 * Sp/s = 0.0 mm2 = 0.000 8qg.in
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C. I. CIVIDAC S.p.A. — COMM.

2010/005/T

REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S3 DN.5”
ASME VIII-1/ -EQ.2007+A09 (Metric units)

DESIGN TEMPERATURE T = 340.0
HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
SHELL ALLOWABLE STRESS S = 129.6000
NOZZLE ALLOWABLE STRESS Sn= 117.4000
Pressure PO= 0.103
Overpressure due to static head Ph= 0.000
Calculation pressure P=(P0+ Ph)= 0.103
Inside Crown Radius L = 2120.00
Corrosion allowance c = 0.00
Head Thickness t = 22.00
Pad Thickness tp = 0.00
Pad Width Lp = 0.00
Nozzle Outside Diameter = 141.30
Nozzle Thickness tn = 9.52
Nozzle Wall Tolerance cl = 1.19
Type of connection: SET-IN
Nzl.position: AXIAL: elongation from axis N = 1072.00

Angular coordinate = 111.00

Opening size (from combined output sheet) d= 144,52

* NET THICKNESSES:"

t' = t -c -c' = 22.00
tr = From external pressure calc. -c-c' = 6.64
tn' = tn -c2 -cl = 6.73
trn = From external pressure calc. -c2-cl = 1.10
Horiz. limit to nozzle 0.D. Lo = 30.00
Vertic. limit to shell 0.D. ho = 20.82
Leg of fillet weld (nozzle to wall) 9.00
* REINFORCING AREAS:

(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2 485.
(sh.) Al=Lo(t'-tr)4+2*tn'* (t'-tr)*Sn/S = 692.
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 272.
(weld) A41 * Min(Sn/S, Sp/S) = 73.
(weld) R42 * 8p/S = 0

oD oY

-UG36/37-Mult.
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S20 P0S.230-S3 DN.5”

ASME VIII-1/ -Ed.2007+A03 (Metric units) -UG36/37-Mult.Openings
Angular coordinate of Nozzle 1 gl = 180.00 Deg
Angular coordinate of Nozzle 2 g2 = 111.00 Deg
Elongation from axis Nozzle 1 z1 = 405.00 mm = 15.945 1Inch
Elongation from axis Nozzle 2 22 = 1072.00 mm = 42.205 Inch
Distance from center Nozzle 1/ Nozzle 2 Lc = 1042.22 mm = 41.032 Inch
For Nozzle 1 (between openings) al = 639.69 mm = 25.184 1Inch

(outside openings) al'= 638.87 mm = 25.152 1Inch

Opening size d = 1219.33 mm = 48.005 1Inch

For Nozzle 2 (between openings) az2 = 79.10 mm = 3.114 1Inch
(outside openings) a2'= 80.64 mm = 3.175 1Imnch

Opening size d = 144.52 mm = 5.690 Inch

Lenght between OD of Nozzles Lsh = Lc-al-a2= 323.43 mm = 12.734 1Inch
AlT = Lsh* (t-tr) = 4966.3 mm2 = 7.698 Sg.in

* REINFORCING AREAS:

Areq = Areaqg(l) + Areaqg(2) = 4536.6 mm2 = 7.032 Sg.in
(shell) Al = AL (1) + Al(2) + Al" = 8576.1 mm2 = 13.293 5Sqg.in
(Corner) A7 = A7(1) + AT(2) = 0.0 mm2 = 0.000 Sg.in
(nozzle) A2 = A2{(1l) + RA2(2) = 2468.2 mm2 = 3.826 Sqg.in
(nozzle) A3 = A3(1l) + A3(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A4l = A41(1) + A41(2) = 154.4 mm2 = 0.239 Sqg.in
(weld) Ad2 = R42(1) + B42(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A43 = R4A3(1) + RA43(2) = 0.0 mm2 = 0.000 8g.in
(pad) A5 = A5(1l) + A5(2) + A5’ = 0.0 mm2 = 0.000 8g.in
A5'=Lp (1) "*tp(1)Sp(l) /S+Lp(2) "*tp(2)Sp(2)/S = 0.0 mm2 = 0.000 Sg.in
Ip{(l) "= Lo (output calculation of Nozzle 1) = 0.0 mm = 0.000 1Inch
ILp(2) '= Lo (output calculation of Nozzle 2) = 0.0 mm = 0.000 Inch

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5

11198.7 mm2 = 17.358 Sqg.in



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE S20 P0S.230

ASME VIII-1/ -Ed.2007+A09 (Metric units) -UG36/37-Mult.Openings

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

* NOZZLE MATERIAL (Record Nr 80) SA 516 Gr.70

* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi

* NOZZLE ALLOWABLE STRESS Sn= 129.6000 MPa = 18796.9 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Inside Crown Radius L = 2120.00 mm = 83.46 Inch
Corrosion allowance c = 0.00 mm = 0.000 1Inch
Head Thickness t = 22.00 mm = 0.866 1Inch
Pad Thickness tp = 0.00 mm = 0.000 1Inch
Pad Width Ip = 0.00 mm = 0.000 Inch
Nozzle Outside Diameter = 1260.00 mm = 49.606 Inch
Nozzle Thickness tn = 30.00 mm = 1.181 1Inch
Nozzle Wall Tolerance cl = 0.00 mm = 0.000 1Inch
Type of connection: SET-IN

Nzl.position: AXIAL: elongation from axis N = 405.00 mm = 15.245 1Inch

Angular coordinate = 180.00 deg
Opening size (from combined output sheet) d= 1233.71 mm = 48.571 Inch
* NET THICKNESSES:"

t' = t -c -c¢' = 22.00 mm = 0.866 1Inch
tr = P*(Lic+c')/(2*5-0.2*%P) = 4.91 mm = 0.123 1Inch
tn' = tn -c2 -cl = 28.40 mm = 1.118 1Inch
trn = P*Rn/{(Sn-0.6*P) = 2.79 mm = 0.110 1Inch
Horiz. limit to nozzle 0.D. Lo = 130.00 mm = 5.118 1Inch
Vertic. limit to shell 0.D. ho = 40.00 mm = 1.575 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
* REINFORCING AREAS:

(set-in)Areq = d*tr+2*tn'*tr* (1-Sn/S) = 6057.1 mm2 = 9.389 Sg.in
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 3247.2 mm2 = 5.033 8qg.in
(nozzle) A2 = 2*ho*(tn'—-trn)*Sn/S = 2177.2 mm2 = 3.375 8g.in
(weld) A41 * Min(Sn/S, Sp/S) = 81.0 mm2 = 0.126 Sg.in
(weld) A42 * Sp/S = 0.0 mm2 = 0.000 Sqg.in




C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE P0OS.S15 DN.6”
ASME VIII-1/ -Ed.2007+A0% (Metric units) ~UG36/37-Mult.Openings
* TYPE OF HEAD: Spherical

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* HEAD MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi
* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MpPa = 17027.5 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Ppsi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Inside Crown Radius L = 2120.00 mm = 83.46 Inch
Corrosion allowance c = 0.00 mm = 0.000 Inch
Head Thickness t = 22.00 mm = 0.866 Inch
Pad Thickness tp = 0.00 mm = 0.000 1Inch
Pad Width p = 0.00 mm = 0.000 1Inch
Nozzle Outside Diameter = 168.30 mm = 6.626 Inch
Nozzle Thickness tn = 10.97 mm = 0.432 1Inch
Nozzle Wall Tolerance cl = 1.37 mm = 0.054 Inch
Type of connection: SET-IN

Nzl.position: AXIAL: elongation from axis N = 1000.00 mm = 39.370 Inch

Angular coordinate = 306.00 deg
Opening size (from combined output sheet) d= 170.86 mm = 6.727 Inch
* NET THICKNESSES:"

t' = t -c -c' = 22.00 mm = 0.866 Inch
tr = P*¥(L+c+c')/(2*S-0.2*P) = 4.91 mm = 0.193 1Inch
tn' = tn -c2 -cl = 8.00 mm = 0.315 1Inch
trn = P*Rn/(Sn-0.6*P) = 0.38 mm = 0.015 1Inch
Horiz. limit to nozzle 0O.D. Lo = 30.00 mm = 1.181 Inch
Vertic. limit to shell 0.D. ho = 24,00 mm = 0.845 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 Inch
* REINFORCING AREAS:

(set—-in)Areqg = d*tr+2*tn'*tr* (1-Sn/S) = 847.7 mm2 = 1.314 8Sg.in
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 810.0 mm2 = 1.255 8Sqg.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 400.8 mm2 = 0.621 Sg.in
(weld) A41 * Min(Sn/S, Sp/S) = 73.4 mm2 = 0.114 Sqg.in
(weld) RA42 * 8Sp/S = 0.0 mm2 = 0.000 8g.in




C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE S20 P0OS.230-S15 DN.6”
ASME VIII-1/ -Ed.2007+A09 (Metric units) ~UG36/37-Mult.Openings

Angular coordinate of Nozzle 1 gl

180.00 Deg

Angular coordinate of Nozzle 2 g2 = 306.00 Deg
Elongation from axis Nozzle 1 Z1 = 405.00 mm = 15.945 1Inch
Elongation from axis Nozzle 2 Z2 = 1000.00 mm = 39.370 1Inch
Distance from center Nozzle 1/ Nozzle 2 Lc = 1318.78 mm = 51.921 1Inch
For Nozzle 1 (between openings) al = 632.32 mm = 24.894 1Inch
(outside openings) al'= 661.79 mm = 26.055 1Inch

Opening size d = 1233.71 mm = 48.571 1Inch

For Nozzle 2 (between openings) az = 93.36 mm = 3.676 Inch
(outside openings) a2'= 95.47 mm = 3.759 1Inch

Opening size d = 170.86 mm = 6.727 Inch

Lenght between OD of Nozzles Lsh = Lc-al-az2= 593.10 mm = 23.350 Inch
AlT = Lsh* (t-tr) . = 10136.2 mm2 = 15.711 8g.in

* REINFORCING AREAS:

Areq = Areag(l) + Areaq(2) = 6904.9 mm2 = 10.703 Sg.in
(shell) Al = Al(l) + Al(2) + Al" = 14193.4 mm2 = 22.000 Sg.in
(Corner) A7 = A7(1) + AT7{(2) = 0.0 mm2 = 0.000 Sg.in
(nozzle) A2 = A2(1l) + A2(2) = 2578.0 mm2 = 3.996 Sqg.in
(nozzle) A3 = A3(1l) + A3(2) = 0.0 mm2 = 0.000 8g.in
(weld) A4l = RA41(1) + A41(2) = 154.4 mm2 = 0.239 5g.in
(weld) Ad2 = A4A2(1l) + A42(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A43 = A43(1l) + A43(2) = 0.0 mm2 = 0.000 sg.in
(pad) A5 = A5(l) + A5(2) + A5 = 0.0 mm2 = 0.000 8Sg.in
AS5'=Lp(l) "*tp(1)Sp(l)/S+Lp(2) "*tp(2)Sp(2)/S = 0.0 mm2 = 0.000 Sqg.in
Ip(l) '= Lo (output calculation of Nozzle 1) = 0.0 mm = 0.000 Inch
Ip(2)'= Lo {(output calculation of Nozzle 2) = 0.0 mm = 0.000 1Inch

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+Ab5

1

16925.7 mm2 = 26.235 8Sg.in



C. I. CIVIDAC S.p.A. - COMM.

2010/005/T

REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S20 POS.230

ASME VIII-1/ -Ed.2007+A09 (Metric units)

* Ok Xk Ok

-UG36/37-Mult.

DESIGN TEMPERATURE T = 340.0 C
HEAD MATERIAL (Record Nr 80) SA 516 Gr.70

NOZZLE MATERIAL (Record Nr 80) SA 516 Gr.70

SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 129.6000 MPa
Pressure PO= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Calculation pressure P=(P0+ Ph)= 0.103 MPa
Inside Crown Radius L = 2120.00 mm
Corrosion allowance c = 0.00 mm
Head Thickness t = 22.00 mm
Pad Thickness tp = 0.00 mm
Pad Width Ip = 0.00 mm
Nozzle Outside Diameter = 1260.00 mm
Nozzle Thickness tn = 30.00 mm
Nozzle Wall Tolerance cl = 0.00 mm
Type of connection: - SET-IN
Nzl.position: AXTIAL: elongation from axis N = 405.00 mm

Angular coordinate = 180.00 deg
Opening size (from combined output sheet) d= 1233.71 mm
* NET THICKNESSES:"

t' = t -c -c' = 22.00 mm
tr = From external pressure calc. -c-c' = 6.64 mm
tn' = tn -c2 -cl = 28.40 mm
trn = From external pressure calc. -c2-cl = 2.57 mm
Horiz. limit to nozzle 0.D. Lo = 130.00 mm
Vertic. limit to shell 0.D. ho = 40.00 mm
Leg of fillet weld (nozzle to wall) = 9.00 mm

* REINFORCING AREAS:

(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2 4099.0 mm2
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 2917.4 mm2
(nozzle) A2 = 2*ho*(tn'~trn)*Sn/S = 2194.0 mm2
(weld) A41 * Min(Sn/S, Sp/S) = 81.0 mm2
(weld) B42 * Sp/S = 0.0 mm2
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE P0S.S15 DN.6”
ASME VIII-1/ -Ed.2007+A09 (Metric units)

-UG36/37-Mult.

DESIGN TEMPERATURE T = 340.0 C
HEAD MATERIAL (Record Nr 80) SA 516 Gr.7

NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa
Pressure PO= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Calculation pressure P=(P0+ Ph)= 0.103 MPa
Inside Crown Radius L = 2120.00 mm
Corrosion allowance c = 0.00 mm
Head Thickness t = 22.00 mm
Pad Thickness tp = 0.00 mm
Pad width Ip = 0.00 mm
Nozzle Outside Diameter ) = 168.30 mm
Nozzle Thickness ) tn = 10.97 mm
Nozzle Wall Tolerance cl = 1.37 mm
Type of connection: SET-IN
Nzl.position: AXIAL: elongation from axis N = 1000.00 mm

Angular coordinate 306.00 deg
Opening size (from combined output sheet) d= 170.86 mm
* NET THICKNESSES:"

t' = t -c -c' = 22.00 mm
tr = From external pressure calc. -c-c' = 6.64 mm
tn' = tn -c2 -cl = 8.00 mm
trn = From external pressure calc. ~-c2-cl = 0.80 mm
Horiz. limit to nozzle 0.D. Lo = 30.00 mm
Vertic. limit to shell 0.D. ho = 24.00 mm
Leg of fillet weld (nozzle to wall) = 9.00 mm

* REINFORCING AREAS:

(set-in)Areq = (d*tr+2*tn'*tr*(1-Sn/S))/2 573.7 mm2
(sh.) Al=Lo(t'-tr)+2*tn'*(t'-tr)*Sn/S = 727.7 mm2
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 382.4 mm2
(weld) A4l * Min(Sn/S, Sp/S) = 73.4 mm2
(weld) B42 * Sp/sS = 0.0 mm2
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE S20 P0S.230-S15 DN.6”

ASME VIII-1/ -Ed.20074+A09 (Metric units) ~-UG36/37-Mult.Openings
Angular coordinate of Nozzle 1 gl = 180.00 Deg
Angular coordinate of Nozzle 2 g2 = 306.00 Deg
Elongation from axis Nozzle 1 z1l = 405.00 mm = 15.945 1Inch
Elongation from axis Nozzle 2 Z2 = 1000.00 mm = 39.370 1Inch
Distance from center Nozzle 1/ Nozzle 2 Lc = 1318.78 mm = 51.921 1Inch
For Nozzle 1 (between openings) al = 632.32 mm = 24.8%4 Inch

(outside openings) al'= 661.79 mm = 26.055 1Inch

Opening size d = 1233.71 mm = 48.571 Inch

For Nozzle 2 (between openings) a2 = 93.36 mm = 3.676 Inch
(outside openings) a2'= 95.47 mm = 3.75%9 1Inch

Opening size d = 170.86 mm = 6.727 Inch

Lenght between OD of Nozzles Lsh = Lc-al-a2= 593.10 mm = 23.350 1Inch
Al = Lsh* (t-tr) = 9107.0 mm2 = 14.116 Sg.in

* REINFORCING AREAS:

Areq = Areaq(l) + Areaqg(2) = 4672.7 mm2 = 7.243 Sqg.in
(shell) Al = Al(1l) + Al1(2) + Al" = 12752.2 mm2 = 15.766 Sg.in
(Corner) A7 = AT7(1l) + A7(2) = 0.0 mm2 = 0.000 8Sg.in
(nozzle) A2 = RA2(1l) + A2(2) = 2576.4 mm2 = 3.993 8g.in
(nozzle) A3 = A3(l) + A3(2) = 0.0 mm2 = 0.000 Sg.in
(weld) R4l = A41(1l) + A41l(2) = 154.4 mm2 = 0.23%9 Sg.in
(weld) B42 = R42(1) + R42(2) = 0.0 mm2 = 0.000 Sg.in
(weld) A43 = RA43(1l) + R43(2) = 0.0 mm2 = 0.000 Sg.in
(pad) A5 = AL5(1) + A5(2) + AL’ = 0.0 mm2 = 0.000 Sg.in
AS5'=ILp (1) "*tp(1l)Sp(l)/S+Lp(2) "*tp(2)Sp(2)/S = 0.0 mm2 = 0.000 Sg.in
Lp(l)'= Lo (output calculation of Nozzle 1) = 0.0 mm = 0.000 Inch
Lp(2) '= Lo (output calculation of Nozzle 2) = 0.0 mm = 0.000 1Inch

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5

15483.0 mm2 = 23.999 Sg.in



C. I. CIVIDAC S.p.A. -~ COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR
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REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S3 DN.5”-S15 DN.
~UG36/37-Mult.

ASME VIII-1/ -Ed.2007+2A09% (Metric units)

Angular coordinate of Nozzle 1
Angular coordinate of Nozzle 2

Elongation from axis Nozzle 1 z1 = 1072
Elongation from axis Nozzle 2 Z2 = 1000.
Distance from center Nozzle 1/ Nozzle 2 Lc = 2143.
For Nozzle 1 (between openings) al = 80.
(outside openings) al'= 82

(Limit of reinforcement) Lo (l)= 65

Opening size d = 147.

For Nozzle 2 (between openings) a2 = 93.
(outside openings) al2'= 96.

(Limit of reinforcement) Lo(2)= 76.

Opening size d = 171.

Lenght between OD of Nozzles Lsh = Lc-al-a2= 1969

.00

00
97
60

.40
.96

46
93
14
94
97

.44

Check of multiple openings not required:Lsh > (lo(l)+lo(2))

I

I

111.

w
W > O
W N

©
S

~J]

S ooWwww o WwWw

00

.00

.205
.370
.408
.173
.244
.597
.806
.698
.785
.029
L7171
.537

6[/
Openings

Deg

Deg

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
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CYLINDRICAL SHELL P0OS.:101-102

ASME VIII div.1l / -Ed.2007+A09 (Metric units) - UG 27

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: SHELL (Record Nr 80) SA 516 Gr.70

* ALLOW. STRESSES: ~————m—eem e Shell ————————

MPa / Psi
S = 129.600 / 18796.9
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (Test) Pht= 0.025 MPa = 3.6 Psi
Calculation pressure P=(Pi+ Ph)= 0.600 MPa = 87.0 Psi
Internal diameter D = 2*R = 2370.00 mm = 93.31 Inch
Joint efficiency E = 0.85
Corrosion allowance c = 1.60 mm = 0.0630 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Iinch
tr+c+c! = P*(R+c+c')/(S*E-0.6*P)+c+c' = 8.08 mm = 0.318 Inch

Adopted thickness t = 15.00 mm = 0.5906 Inch
* MAXIMUM ALLOWABLE WORKING PRESSURES
New & cold = 1.474 MPa = 213.7 Psi
Hot & corroded = 1.236 MPa = 179.2 Psi
* HYDRAULIC TEST PRESSURE -Shell = 1.3*Pi*Sa/S = 0.831 MPa = 120.5 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph= 1.474 MPa = 213.7 Psi
* MAX. ALL.HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 1.891 MPa = 274.2 Psi
* ELONGATION (valid for construction from plate only)=50*t/(R+t/2)= 0.63 %

CHECK UNDER EXTERNAL PRESSURE (UG 28)

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 2400.00 mm = 94.49 Inch

Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 5300.00 mm = 208.66 Inch
Adopted thickness t = 15.00 mm = 0.591 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
L/Do = 2.208

Do/ (t-c-c") = 179.104

A (Fig.G-UG-28) = 0.00024129

B (Fig.G-C3-2 ) = 20.3725 MPa = 2954.8 Psi
Pa = 4*B/3/(Do/ (t-c-c')) = 0.1517 MPa = 22.0 Psi
Min. thickness for external pressure trtctc'= 13.085 mm = (0.5152 Inch
Max allowable working pressure (New & Cold) = 0.235 MPa = 34.1 Psi
Max allowable working pressure (Hot & Corr) = 0.152 MPa = 22.0 Psi
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Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CYLINDRICAL SHELL POS.:101-102

ASME VIII div.l /

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from table UCS-66

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

~Corrosion

from

-Corrosion

from

-Ed.2007+A09

- Wall undertolerance=

fig UCS66.1

I

table UCS-66

- Wall undertolerance=

fig UCS66.1

(Metric units)

D-Material Normalized

15.00 mm = 0.591
-45.1 C = -49.2
6.09 mm = 0.240
13.40 mm = 0.528
0.386
-48.0 C = -54.4

D-Material Normalized

15.00 mm = 0.591
-45.1 C = —49.2
10.77 mm = 0.424
13.40 mm = 0.528
0.683
-48.0 C = -54.4

F

Inch

Inch
Inch

Inch

Inch
Inch
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S1 DN.4”

ASME VIII.1l/ -Ed.2007+A09 (Metric units) ~UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* PAD MATERIAL (Recoxrd Nxr 80) SA 516 Gr.70
* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi
* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5 Psi
(at room temperature) Sn0O= 118.0000 MPa = 17114.5 Psi
* PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 1879%96.9 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.020 MPa = 2.9 Psi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31 1Inch
Corrosion allowance c = 1.60 mm = 0.063 1Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness t = 15.00 mm = 0.581 1Inch
Pad Thickness tp = 15.00 mm = 0.591 1Inch
Pad Width Ip = 40.00 mm = 1.575 1Inch
Nozzle Outside Diameter = 114,30 mm = 4.500 1Inch
Nozzle Thickness tn = 8.56 mm = 0.337 Inch
Nozzle Wall Tolerance cl = 1.07 mm = 0.042 Inch
Nozzle Corrosion c2 = 1.60 mm = 0.063 Inch
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071 1Inch
Angular coordinate = 102.86 deg
Angle nozzle axis/normal to wall (Positive if counterclockwise)= 0.00 deg
Nzl.position: NOT RADIAL F=1, distance nzl/shell axes L = 265.5 mm
Rm = R+tr/2+ctc’ teta=acs ( (L+Rn) /Rm) —acs ( (L-Rn) /Rm) = 5.1 deg
Opening size d=2*Rm*sqr(l-(cos(teta/2))"2) = 105.18 mm = 4.141 1Inch
* NET THICKNESSES:"
t?! = t -c -c’ = 13.40 mm = 0.528 1Inch
tr = P* (R+c+c') / (S-0.6*P) = 5.51 mm = 0.217 1Inch
tn' = tn -c2 -cl = 5.89 mm = 0.232 1Inch
trn = P*Rn/ (Sn-0.6*P) = 0.26 mm = 0.010 Inch
Horiz. limit to nozzle 0.D. Lo = 46.55 mm = 1.833 1Inch
Vertic. limit to shell 0O.D. ho = 29.72 mm = 1.170 Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 Inch
Leg of fillet weld (pad to wall) = 10.00 mm = 0.3%4 1Inch
* REINFORCING AREAS:
(set—-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) = 585.5 mm2 = 0.908 Sg.in
(sh.) Al=2Lo(t"-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 818.8 mm2 = 1.269 Sg.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 303.0 mm2 = 0.470 Sqg.in
(weld) A4l * Min{(Sn/S,Sp/S) = 73.4 mm2 = 0.114 Sg.in
(weld) B42 * Sp/S = 88.1 mm2 = 0.137 Sqg.in
(pad) AL =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860 Sg.in
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5 = 2483.3 mm2 = 3.849 Sqg.in

(Load carrying paths calculation not necessary since Al>=A)



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.:S1 DN.4”

ASME VIII.1/ -Ed.2007+A09 (Metric units) -UG36/37-Transv.plane
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 1.474 MPa = 213.7 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 1.236 MPa = 179.2 Psi
HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*3n0/Sn = 0.784 MPa = 113.7 Psi
BASIS FOR CALC.TEST PRESSURE Pb = MAWP{N&C)+Ph= 1.474 MPa = 213.7 Psi

MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 1.896 MPa = 274.9 Psi
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C. I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER -

Software by SANT'AMBROGIO S.I.

REINFORCEMENT OF OPENING UNDER INT.

- COMM. 2010/005/T
PLANT TURBODEN 10 HR

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S1 DN.4”

ASME VIII div.1l/ -Ed.2007+A09 (Metric units) - UG 36/37
DESIGN TEMPERATURE T = 340.0 C = 644.0 F
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.o smls.

PAD MATERIAL (Record Nr 80) SA 516 Gr.70
SHELI, ALLOWABLE STRESS S = 129.6000 MPa = 18796.9
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5
(at room temperature) Sn0O= 118.0000 MPa = 17114.5
PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 187896.9
Pressure PO= 0.600 MPa = 87.0
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.020 MPa = 2.9
Calculation pressure P=(P0+ Ph)= 0.600 MpPa = 87.0
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31
Corrosion allowance = 1.60 mm = 0.063
Wall undertolerance c' = 0.00 mm = 0.0000
Shell Thickness t = 15.00 mm = 0.591
Pad Thickness tp = 15.00 mm = 0.591
Pad Width Ip = 40.00 mm = 1.575
Nozzle Outside Diameter = 114.30 mm = 4.500
Nozzle Thickness tn = 8.56 mm = 0.337
Nozzle Wall Tolerance cl = 1.07 mm = 0.042
Nozzle Corrosion c2 = 1.60 mm = 0.063
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071
Angular coordinate = 102.86 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2¥Rn = 102.52 mm = 4.036
* NET THICKNESSES:"
t! = t -c -c¢' 13.40 mm = 0.528
tr = P* (R+c+c') / (S-0.6*P) = 5.51 mm = 0.217
tn' = tn -c2 -cl = 5.89 mm = 0.232
trn = P*Rn/ (Sn-0.6*P) = 0.26 mm = 0.010
Horiz. limit to nozzle 0.D. Lo = 45,37 mm = 1.786
Vertic. limit to shell O.D. ho = 29.72 mm = 1.170
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354
Leg of fillet weld (pad to wall) = 10.00 mm = 0.394
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr*(1-Sn/S) = 570.9 mm2 = 0.885
(sh.) Al=2Lo(t'-F*tr)+2*tn'* (t'-F*tr)*Sn/S = 800.3 mm2 = 1.240
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 303.0 mm2 = 0.470
(weld) 241 * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114
(weld) 242 * 8p/S = 78.6 mm2 = 0.122
(pad) A5 =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860
* TQOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 = 2455.2 mm2 = 3.806

(Load carrying paths calculation not necessary since Al>=A)

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Inch

Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Sqg.in
Sg.in
Sqg.in
Sg.in
Sg.in
Sg.in
Sg.in
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S1 DN.4”

ASME VIITI div.1l / -Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)-—-—-—=—=====—mm

-1

0.337
54.4

0.010
0.232

57.0

0.591
49.2

54.4

0.27
0.28

NOZZLE
Curve of fig UCS66 = C~Material Normalized
Governing thickness = 8.56 mm =
Unadjusted MDMT from table UCS-66 = -48.0 C =
Tr = 0.26 mm =
Tn = Thk. -Corrosion - Wall undertolerance= 5.89 mm =
Coincident ratio = 0.044
ADJUSTED MDMT from fig UCS66.1 = -105.0 C =
PAD
Curve of fig UCS66 = D-Material Normalized
Governing thickness = 15.00 mm =
Unadjusted MDMT from table UCS-66 = -45.1 C =
Ceincident ratio = 0.386
ADJUSTED MDMT from fig UCS66.1 = -48.0 C =
* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe + c 6.87 mm =
Min thickness under int. pressure + c (E=1) = 7.11 mm =
Min thickness according to UG 45 = 6.87 mm =

MAX. ALLOWABLE WORKING PRESSURE (New & Cold)
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr)

HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C) +Ph
MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht

1.474 MPa
1.236 MPa

0.784 MPa
1.474 MPa
1.896 MPa

0.27

213.
179.

113

213.
274.

Inch
F

Inch

Inch
F

Inch
F
F
0 1Inch
0 Inch
0 1Inch
7 Psi
2 Psi
.7 Psi
7 Psi

9 Psi
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EXTERNAL PRESSURE OF NOZZLE POS.:S1 DN.4”
ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 39) SA 333 Gr.6 smls.

* ALLOW. STRESSES: = e e e e e e e e e e e e e e e e e e

MPa / Psi
S = 117.400 / 17027.5

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 114.30 mm = 4.50 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 240.00 mm = 9.45 Inch
Adopted thickness t = 8.56 mm = 0.337 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 1.07 mm = 0.042 Inch
L./Do = 2.100
Do/ (t-c~c") = 19.406
A (Fig.G-UG-28) = 0.00704792
B (Fig.G-CS-2 ) = 82.9075 MPa = 12024.7 Psi

Pa = 4*B/3/(Do/(t-c-c')) = 5.6964 MPa
Min. thickness for external pressure tr+c+c'= 3.175 mm

826.2 Psi
0.1250 Inch
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S1 DN.4”

ASME VIII.1/ -E3.2007+A09 (Metric units) -UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* PAD MATERIAL (Record Nr 80) SA 516 Gr.70
* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi
* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5 Psi
(at room temperature) Sn0= 118.0000 MPa = 17114.5 Psi
* PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 18796.9 Psi
Pressure PO= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.103 MPa = 15.0 Psi
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31 Inch
Corrosion allowance c = 1.60 mm = 0.063 1Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness ) t = 15.00 mm = 0.591 1Inch
Pad Thickness tp = 15.00 mm = 0.591 1Inch
Pad Width Ip = 40.00 mm = 1.575 1Inch
Nozzle Outside Diameter = 114.30 mm = 4.500 1Inch
Nozzle Thickness tn = 8.56 mm = 0.337 1Inch
Nozzle Wall Tolerance cl = 1.07 mm = 0.042 1Inch
Nozzle Corrosion c2 = 1.60 mm = 0.063 1Inch
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071 1Inch
Angular coordinate = 102.86 deg
Angle nozzle axis/normal to wall (Positive if counterclockwise)= 0.00 deg
Nzl.position: NOT RADIAL F=1, distance nzl/shell axes L = 265.5 mm
Rm = R+tr/2+c+c’ teta=acs ((L+Rn) /Rm)—-acs ( (L-Rn) /Rm) = 5.1 deg
Opening size d=2*Rm*sqgr (1-(cos(teta/2))"2) = 105.17 mm = 4.140 Inch
* NET THICKNESSES:"
t! = t -¢c -c! = 13.40 mm = 0.528 1Inch
tr = From external pressure calc. -c-c'= 11.48 mm = 0.452 1Inch
tn' = tn -c2 -cl = 5.89 mm = 0.232 1Inch
trn = From external pressure calc.-c2-cl= 0.50 mm = 0.020 1Inch
Horiz. limit to nozzle O.D. Lo = 46.54 mm = 1.832 1Inch
Vertic. limit to shell O.D. ho = 29.72 mm = 1.170 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
Leg of fillet weld (pad to wall) = 10.00 mm = 0.3%24 1Inch
* REINFORCING AREAS:
(set-in)Areq =(d*F*tr+2*F*tn'*tr* (1-Sn/S)) /2= 610.3 mm2 0.946 Sg.in
(sh.) Al=2Lo(t'"-F*tr)+2*tn'*(t"'-F*tr)*Sn/S = 198.7 mm2 = 0.308 S8g.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 290.0 mm2 = 0.449 5Sg.in
(weld) A4l * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114 Sqg.in
(weld) R42 * Sp/S = 88.0 mm2 = 0.136 Sg.in
(pad) A5 =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860 Sg.in
* TOTAL REINF. AREA Ao = AL+A2+A4 ()+A5 = 1850.1 mm2 = 2.868 Sg.in
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REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.:S1 DN.4”

ASME VIII.1/ -Ed4.2007+A09 (Metric units) -UG36/37-Transv.plane
* POSSIBLE PATHS OF FAILURE *
———————————— B+D --——————————— A4C+D --—---—-—w—w—--—- C+D -———————- D ———————
Leg of fillet weld (nozzle to pad) a = 9.00 mm 0.354 1Inch
Leg of fillet weld (shell to pad) b = 10.00 mm = 0.394 1Inch
W =(A-2*Lo* (t-F*tr))*S = 12587 Lb
Wll =(A2+A5+A414+A42)*S = 48114 1b
W33 =(A2+A5+A41+A42+2*tn*t*Sn/S) *S = 52280 Lb
SB = PI/2*dm*tn*0.7*Sn = 18530 1b
sC = PI/2*0OD*t*0.74*S = 46988 Lb
SD = PI/2* (OD+2*L) *b*0.49*3 = 43572 1b
* SB + SD > min (W,W1l1l) *
* SC + SD > min (W,W33) *
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 0.235 MPa = 34.1 Psi

MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr)

I

0.152 MPa = 22.0 Psi
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REINFORCEMENT OF OPENING UNDER EXT. PRESSURE P0OS.S1 DN.4”
- UG 36/37

ASME VIITI div.l/ -Ed.2007+A09 (Metric units)
DESIGN TEMPERATURE T = 340.0 C
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOzZZLE MATERIAL (Recoxrd Nr 39) SA 333 Gr.6 smls.
PAD MATERIAL (Record Nxr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa
(at room temperature) SnO= 118.0000 MPa
PAD ALLOWABLE STRESS Sp= 129.6000 MPa
Pressure PO= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Overpressure due to static head (test) Pht= 0.000 MPa
Calculation pressure P=(P0+ Ph)= 0.103 MPa
Shell Internal diameter D = 2*R = 2370.0 mm
Corrosion allowance c = 1.60 mm
Wall undertolerance c' = 0.00 mm
Shell Thickness t = 15.00 mm
Pad Thickness tp = 15.00 mm
Pad Width Ip = 40.00 mm
Nozzle Outside Diameter = 114.30 mm
Nozzle Thickness tn = 8.56 mm
Nozzle Wall Tolerance cl = 1.07 mm
Nozzle Corrosion c2 = 1.60 mm
Type of connection: SET-IN
Distance from rif.point = 332.00 mm
Angular coordinate = 102.86 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 102.52 mm
* NET THICKNESSES:"
t! = t -c -c' 13.40 mm
tr = From external pressure calc. -c-c'= 11.48 mm
tn' = tn -c2 -cl = 5.89 mm
trn = From external pressure calc.-c2-cl= 0.50 mm
Horiz. limit to nozzle 0.D. Lo = 45.37 mm
Vertic. limit to shell O.D. . ho = 29.72 mm
Leg of fillet weld (nozzle to wall) = 8.00 mm
Leg of fillet weld (pad to wall) 10.00 mm
* REINFORCING AREAS:
(set-in)Areq =(d*F*tr+2*F*tn'*tr* (1-Sn/S)) /2= 595.1 mm2
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 194.2 mm2
(nozzle) A2 = 2%*ho* (tn'-trn)*Sn/S = 290.0 mm2
(weld) R41 * Min(Sn/S, Sp/S) = 73.4 mm2
(weld) B42 * 8p/S = 78.6 mm2
(pad) AL =2*Lp*tp*Sp/S = 1200.0 mm2
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 = 1836.1 mm2
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.
REINFORCEMENT OF OPENING UNDER EXT.
ASME VIII div.l/ -Ed.2007+A09 (Metric units)

2010/005/T

I. srl - Milano,Italy -ASM/ 17.00

* POSSIBLE PATHS OF FAILURE

———————————— B+D ——=~————==——— A+C+D

Leg of fillet weld (nozzle to pad)
Leg of fillet weld (shell to pad)
W =(A-2*Lo* (t~F*txr))*S

W1l =(A2+A5+A41+R42)*S

W33 = (A2+A5+A41+A42+42*tn*t*Sn/S)*S
SB = PI/2*dm*tn*0.7*Sn
SC = PI/2*QD*t*(0.74%3
SD = PI/2* (OD+2*L) *b*0.49*8
* SB + 8D > min
* SC + 8D > min

o V)]
[

[ A T

(W, W1ll)
(W,W33)

PRESSURE POS.:S1 DN.4”

- UG 36/37

= 0.354
= 0.3%4
12275
47838
52005
18530
46988
43572

Lb
Ib
Lb
Lb
Lb
Ib

Inch
Inch

50



C. T.

CIVIDAC S.p.A.

— COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.TI.
REINFORCEMENT OF OPENING UNDER EXT.
ASME VIII div.l / -Ed.2007+A09

NOZZLE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

PAD
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Coincident ratio
ADJUSTED MDMT

~Corrosion

from

table UCS-66

MINIMUM DESIGN METAL TEMPERATURE

= C-Material Normalized

- Wall undertolerance=

fig UCS66.1

table UCS-66

from f£ig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe

Min thickness
Min thickness

MAX. ALLOWABLE
MAX. ALLOWABLE

WORKING PRESSURE
WORKING PRESSURE

under ext. pressure +
according to UG 45

{(New
(Hot

+

&
&

Cold)
Corr)

I

I

(MDMT) ~——~mm—mm

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S1 DN.4”
(Metric units)

8.56 mm = 0.337 Inch
-48.0 C = =544 F
0.47 mm = 0.019 Inch
5.89 mm = 0.232 Inch
0.081
-105.0 C = -157.0 F
D-Material Normalized
15.00 mm = 0.591 Inch
-45.1 C = -49.2 F
0.683
-48.0 C = -54.4 F
6.87 mm = 0.270 1Inch
3.10 mm = 0.122 1Inch
3.10 mm = 0.122 1Inch
= 0.178 MPa = 25.7 Psi
= (0.152 MPa = 22.0 Psi
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S2 DN.4”

ASME VIII.l/ -Ed.2007+A09 (Metric units) -UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* PAD MATERIAL (Recoxrd Nr 80) SA 516 Gr.70
* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18796.9 Psi
* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5 Psi
(at room temperature) SnO= 118.0000 MPa = 17114.5 Psi
* PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 18786.9 Psi
Pressure PO= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.015 MPa = 2.2 Psi
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0 Psi
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31 1Inch
Corrosion allowance c = 1.60 mm = 0.063 1Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness t = 15.00 mm = 0.581 Inch
Pad Thickness tp = 15.00 mm = 0.591 1Inch
Pad Width Ip = 40.00 mm = 1.575 1Inch
Nozzle Outside Diameter = 114.30 mm = 4.500 Inch
Nozzle Thickness tn = 8.56 mm = 0.337 1Inch
Nozzle Wall Tolerance cl = 1.07 mm = 0.042 1Inch
Nozzle Corrcsion c2 = 1.60 mm = 0.063 1Inch
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071 1Inch
Angular coordinate = 70.12 deg
Angle nozzle axis/normal to wall (Positive 1f counterclockwise)= 0.00 deg
Nzl.position: NOT RADIAL F=1, distance nzl/shell axes L = 405.5 mm
Rm = R+tr/2+c+c’ teta=acs ( (L+Rn) /Rm)-acs ( (L-Rn) /Rm) = 5.3 deg
Opening size d=2*Rm*sqgr (l-{cos(teta/2))"2) = 109.07 mm = 4.294 1Inch
* NET THICKNESSES:"
t! = t -c ~-c! = 13.40 mm = 0.528 1Inch
tr = P* (R+c+c')/ (S-0.6%P) = 5.51 mm = 0.217 1Inch
tn' = tn -c2 ~-cl = 5.89 mm = 0.232 1Inch
trn = P*Rn/ (Sn-0.6*P) = 0.26 mm = 0.010 1Inch
Horiz. limit to nozzle 0.D. Lo = 48.27 mm = 1.900 1Inch
Vertic. limit to shell O.D. ho = 29.72 mm = 1.170 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
Leg of fillet weld (pad to wall) = 10.00 mm = 0.394 1Inch
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) = 607.0 mm2 = 0.941 Sqg.in
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 846.0 mm2 = 1.311 S8g.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S : = 303.0 mm2 = 0.470 Sg.in
(weld) A41 * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114 Sqg.in
(weld) A42 * Sp/S = 97.0 mm2 = 0.150 Sqg.in
(pad) A5 =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860 Sg.in
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 = 2519.4 mm2 = 3.905 Sg.in

(Load carrying paths calculation not necessary since Al>=A)



C. I. CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.

srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.:S2 DN.4”

ASME, VIII.1l/ -Ed.2007+209 (Metric units)

MAX. ALLOWABLE WORKING PRESSURE (New & Cold)
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) =

HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn =
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C) +Ph=

-UG36/37-Transv.plane

1.474 MPa = 213.7 Psi
1.236 MPa = 179.2 Psi
0.784 MPa = 113.7 Psi
1.474 MPa = 213.7 Psi

MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 1.801 MPa = 275.7 Psi
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C. I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER —

Software by SANT'AMBROGIO S.I.

REINFORCEMENT OF OPENING UNDER INT.

- COMM. 2010/005/T
PLANT TURBODEN 10 HR

srl - Milano,Italy -ASM/ 17.00
PRESSURE P0OS.S2 DN.4”

ASME VIII div.1l/ -Ed.2007+A09 (Metric units) - UG 36/37
DESTIGN TEMPERATURE T = 340.0 C = 644.0 F
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.

PAD MATERIAL (Record Nr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000 MPa 187%6.9
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5
(at room temperature) SnlO= 118.0000 MPa = 17114.5
PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 18796.9
Pressure PO= 0.600 MPa = 87.0
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.015 MPa = 2.2
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31
Corrosion allowance c = 1.60 mm = 0.063
Wall undertolerance c' = 0.00 mm = 0.0000
Shell Thickness t = 15.00 mm = 0.591
Pad Thickness tp = 15.00 mm = 0.591
Pad Width p = 40.00 mm = 1.575
Nozzle Outside Diameter = 114.30 mm = 4.500
Nozzle Thickness tn = 8.56 mm = 0.337
Nozzle Wall Tolerance cl = 1.07 mm = 0.042
Nozzle Corrosion c2 = 1.60 mm = 0.063
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071
Angular coordinate = 70.12 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 102.52 mm = 4.036
* NET THICKNESSES:"
t! = t -c -cf = 13.40 mm 0.528
tr = P* (R+c+c') /(S-0.6*P) = 5.51 mm = 0.217
tn' = tn -c2 -cl = 5.89 mm = 0.232
trn = P*Rn/ (Sn—-0.6*P) = 0.26 mm = 0.010
Horiz. limit to nozzle O.D. Lo = 45.37 mm = 1.786
Vertic. limit to shell O0.D. ho = 29.72 mm = 1.170
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354
Leg of fillet weld (pad to wall) = 10.00 mm = 0.394
* REINFORCING AREAS:
(set-in)Areq = d*F*tr4+2*F*tn'*tr* (1-Sn/S) = 570.9 mm2 = 0.885
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 800.3 mm2 = 1.240
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 303.0 mm2 = 0.470
(weld) A41 * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114
(weld) Ad42 * Sp/S = 78.6 mm2 = 0.122
(pad) AL =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 2455.2 mm2 = 3.806

(Load carrying paths calculation not necessary since Al>=A)
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.T.
REINFORCEMENT OF OPENING UNDER INT.

ASME VIII div.l1 / -Ed.2007+A09

NOZZLE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

PAD
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Coincident ratio
ADJUSTED MDMT

—-Corrosion

from

from

table UCS-66

(Metric units)

MINIMUM DESIGN METAL TEMPERATURE

= C-Material Normalized

-~ Wall undertolerance=

fig UCS66.1

table UCS-66

fig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe + c

Min thickness
Min thickness

MAX. ALLOWABLE

MAX. ALLOWABLE

HYDRAULIC TEST
BASIS FOR CALC

WORKING PRESSURE
WORKING PRESSURE

under int. pressure + ¢
according to UG 45

Pb

MAX. ALL. HYDR.TEST PRESSURE-Nozzle

(E=1)

(New & Cold)
(Hot & Corr)

= MAWP (N&C)+Ph= 1
= 1.3*Pb-Pht = 1.

PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn
.TEST PRESSURE

8.56 mm = 0.3
-48.0 C = =-b4.
0.26 mm = 0.0
5.8 mm = 0.2
0.044
-105.0 C = -157.

D-Material Normalized

15.00 mm = 0.591
-45.1 C = -49.2
0.386
-48.0 C = -54.4

6.87 mm = 0.270
7.1l mm = 0.280
6.87 mm = 0.270

= 1.474 MPa = 213.

= 1.236 MPa = 178.

= 0.784 MPa = 113.

.474 MPa = 213.
901 MPa = 275.

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S2 DN.4”

37
4

10
32

0

(MDMT) == === === e —

Inch

Inch
Inch

Inch

Inch
Inch
Inch

Psi
Psi

Psi
Psi
Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF NOZZLE POS.:S2 DN.4”

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 39) SA 333 Gr.6 smls.

* ALLOW., STRESSES: e e e e e e e e e

MPa / Psi
S = 117.400 / 17027.5

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 114.30 mm = 4.50 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 240.00 mm = 9.45 Inch
Adopted thickness t = 8.56 mm = 0.337 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 1.07 mm = 0.042 Inch
L/Do = 2.100
Do/ (t-c-c'") = 19.406
A (Fig.G-UG-28) = 0.00704792
B (Fig.G-CS-2 ) = 82.9075 MPa = 12024.7 Psi
Pa = 4*B/3/(Do/(t-c-c')) = 5.6964 MPa = 826.2 Psi
Min. thickness for external pressure tr+c+c'= 3.175 mm = 0.1250 Inch



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE P0OS.S2 DN.4”

ASME VIII.1/ -Ed.2007+A09 (Metric units) ~UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* PAD MATERIAL (Record Nr 80) SA 516 Gr.70
* SHELL ALLOWABLE STRESS S = 129.6000 MPa = 18786.9 Psi
* NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5 Psi
(at room temperature) SnO= 118.0000 MPa = 17114.5 Psi
* PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 18796.9 Psi
Pressure PO= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(P0+ Ph)= 0.103 MPa = 15.0 Psi
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31 1Inch
Corrosion allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness t = 15.00 mm = 0.591 1Inch
Pad Thickness tp = 15.00 mm = 0.591 Inch
Pad Width Ip = 40.00 mm = 1.575 1Inch
Nozzle Outside Diameter = 114.30 mm = 4.500 1Inch
Nozzle Thickness tn = 8.56 mm = 0.337 Inch
Nozzle Wall Tolerance cl = 1.07 mm = 0.042 1Inch
Nozzle Corrosion c2 = 1.60 mm = 0.063 Inch
Type of connection: SET-IN
Distance from rif.point = 332.00 mm = 13.071 1Inch
Angular coordinate = 70.12 deg
Angle nozzle axis/normal to wall (Positive if counterclockwise)= 0.00 deg
Nzl.position: NOT RADIAL F=1, distance nzl/shell axes L = 405.5 mm
Rm = R+tr/2+c+c’ teta=acs ( (L+Rn) /Rm) -acs ( (L-Rn) /Rm) = 5.2 deg
Opening size d=2*Rm*sqgr(l-(cos(teta/2))"2) = 102.03 mm = 4.293 1Inch
* NET THICKNESSES:"
t’ = t -c -c’ = 13.40 mm = 0.528 1Inch
tr = From external pressure calc. -c-c'= 11.48 mm = 0.452 Inch
tn' = tn -c2 -cl = 5.89 mm = 0.232 Inch
trn = From external pressure calc.-c2-cl= 0.50 mm = 0.020 Inch
Horiz. limit to nozzle 0O.D. Lo = 48.25 mm = 1.900 1Inch
Vertic. limit to shell 0.D. ho = 29.72 mm = 1.170 ZInch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 1Inch
Leg of fillet weld (pad to wall) = 10.00 mm = 0.3%4 1Inch
* REINFORCING AREAS:
(set—-in)Areq = (d*F*tr+2*F*tn'*tr* (1-Sn/S)) /2= 632.5 mm2 = 0.980 Sg.in
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t"-F*tr)*Sn/S = 205.2 mm2 = 0.318 Sg.in
(nozzle) A2 = 2%*ho*(tn'-trn)*Sn/S = 290.0 mm2 = 0.449 Sqg.in
(weld) A4l * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114 Sg.in
(weld) A42 * Sp/S = 96.9 mm2 = 0.150 Sg.in
(pad) A5 =2*Lp*tp*Sp/S = 1200.0 mm2 = 1.860 Sqg.in
* TOTAL REINF. AREA Ao = Al+A2+A4()+A5 = 1865.6 mm2 = 2.892 Sqg.in
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.:S2 DN.4”

ASME VIII.1/ -Ed.2007+A09 (Metric units) -UG36/37-Transv.plane
* POSSIBLE PATHS OF FAILURE *
———————————— B+D ---————-—--~~— A+C+D -————-————————= C+D —===--—m-m D ——————
Leg of fillet weld (nozzle to pad) a = 9.00 mm = 0.354 1Inch
Leg of fillet weld (shell to pad) b = 10.00 mm = 0.394 Inch
w =(A-2*Lo* (t-F*tr))*3 = 13043 1b
W1l =(A2+A5+R41+R42)*3 = 48374 1b
W33 =(A2+A5+A41+A42+2*tn*L*Sn/S) *S = 52540 1b
SB = PI/2*dm*tn*0.7*Sn = 18530 1b
SC = PI/2*0D*t*(0.74*3 = 46988 1b
SD = PI/2* (OD+2*L) *b*(Q.49*3 = 43572 1b
* SB + SD > min (W,W1ll) *
* SC + SD > min (W,W33) *
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 0.235 MPa = 34.1 Psi

MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 0.152 Mpa = 22.0 Psi
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S2 DN.4”
~ UG 36/37

ASME VIII div.l/ -Ed.20074+A08 (Metric units)
DESIGN TEMPERATURE T = 340.0 C
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
PAD MATERIAL (Record Nr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa
(at room temperature) Sn0= 118.0000 MPa
PAD ALLOWABLE STRESS Sp= 129.6000 MPa
Pressure PO= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Overpressure due to static head (test) Pht= 0.000 MPa
Calculation pressure P=(P0+ Ph)= 0.103 MPa
Shell Internal diameter D = 2*%¥R = 2370.0 mm
Corrosion allowance c = 1.60 mm
Wall undertolerance c' = 0.00 mm
Shell Thickness t = 15.00 mm
Pad Thickness tp = 15.00 mm
Pad Width Ip = 40.00 mm
Nozzle Quitside Diameter = 114.30 mm
Nozzle Thickness tn = 8.56 mm
Nozzle Wall Tolerance cl = 1.07 mm
Nozzle Corrosion c2 = 1.60 mm
Type of connection: SET-IN
Distance from rif.point = 332.00 mm
Angular coordinate = 70.12 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 102.52 mm
* NET THICKNESSES:"
' = t -c -c’ = 13.40 mm
tr = From external pressure calc. -c-c'= 11.48 mm
tn' = tn -c2 -cl = 5.89 mm
trn = From external pressure calc.-c2-cl= 0.50 mm
Horiz. limit to nozzle O.D. Lo = 45.37 mm
Vertic. limit to shell O.D. ho = 29.72 mm
Leg of fillet weld (nozzle to wall) = 9.00 mm
Leg of fillet weld (pad to wall) = 10.00 mm
* REINFORCING AREAS:
(set-in)Areq =(d*F*tr+2*F*tn"*tr* (1-Sn/S)) /2= 595.1 mm2
(sh.) Al=2Lo(t'-F*tr)+2*tn'* (t'-F*tr)*Sn/S = 194.2 mm2
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 290.0 mm2
(weld) A4l * Min(Sn/S,Sp/S) = 73.4 mm2
(weld) A42 * Sp/S = 78.6 mm2
(pad) A5 =2*Lp*tp*Sp/S = 1200.0 mm2
* TOTAL REINF. AREA Ao = Al+A2+A4()+A5 = 1836.1 mm2

I

I

I

I

I

I

I

I

I

1l

644.

0

18796.9
17027.5
17114.5
18796.9

15.0
0.0
0.0

15.0

93.31

0.

063

0.0000

0.
.591
.575
.500
.337
.042
.063

OO O O

13.

1=

OCORPRPPOOCOO

NP OOOOO

591

071

.036

.528
.452
.232
.020
.786
.170
.354
.39%4

.922
.301
.449
.114
.122
.860
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Psi
Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Inch

Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Sqg.in
Sg.in
Sg.in
Sg.in
Sg.in
Sg.in
Sg.in
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.:S2 DN.4”

ASME VIII div.1l/ -Ed.2007+A09 (Metric units)

* POSSIBLE PATHS OF FAILURE
———————————— B+D —-=~-———————— AHCH+D —mm—m———————
Leg of fillet weld (nozzle to pad) a =
Leg of fillet weld (shell to pad) b =
W =(A-2*Lo* (t~F*tr))*S =
W1ll =(A2+A5+A41+R42)*3 =
W33 =(A2+AL+A41+A42+2*tn*t*Sn/S) *S =
SB = PI/2*dm*tn*0.7*Sn =
SC = PI/2*0D*t*0.74*S =
SD = PI/2* (OD+2*L)*b*(0,49*3 =

* SB + SD > min (W,W11)
* SC + 8D > min (W,W33)

- UG 36/37

0.354

= 0.394
12275
47838
52005
18530
46988
43572

Lb
b
Lb
Lb
1b
Lb

Inch
Inch
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c. I.

CIVIDAC S.p.A.

— COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.
REINFORCEMENT OF OPENING UNDER EXT.
-Ed.2007+A09

ASME VIII div.l /

NOZZLE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

PAD
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Coincident ratio
ADJUSTED MDMT

-Corrosion

from

from

table UCS-66

I

i

—~ Wall undertolerance=

fig UCS66.1

table UCS-66

fig UCS66.1

* CHECK ACCORDING TO UG 45

Check according to UG45 OK!

Min thickness of standard wall pipe
Min thickness under ext. pressure +
Min thickness according to UG 45

MAX. ALLOWABLE WORKING PRESSURE
MAX. ALLOWABLE WORKING PRESSURE

(New
(Hot

+

&

Cold)
Corr)

I

I

MINIMUM DESIGN METAL TEMPERATURE

C-Material Normalized

(MDMT) ~=——=~——~

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S2 DN.4”
(Metric units)

8.56 mm = 0.337 Inch
-48.0 C = =-54.4 F
0.47 mm = 0.01¢9 Inch
5.89 mm = 0.232 Inch
0.081
-105.0 C = -157.0 F
= D-Material Normalized
15.00 mm = 0.591 Inch
-45.1 C = -49.2 F
0.683
-48.0 C = -54.4 F
6.87 mm = 0.270 Inch
3.13 mm = 0.123 1Inch
3.13 mm = 0.123 1Inch
0.178 MPa = 25.7 Psi
= 0.152 MPa = 22.0 Psi
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C. I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER —

Software by SANT'AMBROGIO S.TI.

REINFORCEMENT OF OPENING UNDER INT.

- COMM. 2010/005/T
PLANT TURBODEN 10 HR

srl - Milano,Italy -ASM/ 17.00
PRESSURE P0OS.S6 DN.12”

ASME VIII div.1l/ -Ed.2007+A09 (Metric units) - UG 36/37
DESIGN TEMPERATURE T = 340.0 C = 644.0 F
SHELL MATERIAL (Recoxrd Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.

PAD MATERIAL (Record Nxr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000 MPa 18796.9
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa = 17027.5
(at room temperature) SnO= 118.0000 MPa = 17114.5
PAD ALLOWABLE STRESS Sp= 129.6000 MPa = 18796.9
Pressure PO= 0.600 MPa = 87.0
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.025 MPa = 3.6
Calculation pressure P=(P0+ Ph)= 0.600 MPa = 87.0
Shell Internal diameter D = 2*R = 2370.0 mm = 93.31
Corrosion allowance c = 1.60 mm = 0.063
Wall undertolerance c' = 0.00 mm = 0.0000
Shell Thickness t = 15.00 mm = 0.591
Pad Thickness tp = 15.00 mm = 0.591
Pad Width Ip = 55.00 mm = 2.165
Nozzle Outside Diameter = 323.80 mm = 12.748
Nozzle Thickness tn = 12.70 mm = 0.500
Nozzle Wall Tolerance cl = 1.58 mm = 0.062
Nozzle Corrosion c2 = 1.60 mm = 0.063
Type of connection: SET-IN
Distance from rif.point = 580.00 mm = 22.835
Angular coordinate = 180.00 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 304.76 mm = 11.998
* NET THICKNESSES:"
t! = t -c -¢’ 13.40 mm 0.528
tr = P* (R+c+c') / (S-0.6*P) = 5.51 mm = 0.217
tn' = tn -c2 -cl = 9.52 mm = 0.375
trn = P*Rn/ (Sn-0.6*P) = 0.78 mm = 0.031
Horiz. limit to nozzle 0.D. Io = 100.00 mm = 3.937
Vertic. limit to shell O.D. ho = 33.50 mm = 1.318
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354
Leg of fillet weld (pad to wall) = 10.00 mm = 0.394
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) = 1688.7 mm2 = 2.618
(sh.) Al=2Lo(t'-F*tr)+2*tn**(t'-F*tr)*Sn/S = 1714.3 mm2 = 2.657
(nozzle) A2 = 2*ho* (tn'-trn)*Sn/S = 530.4 mm2 = 0.822
(weld) A41 * Min(Sn/S,Sp/S) = 73.4 mm2 = 0.114
(weld) Ad42 * Sp/Ss = 100.0 mm2 = 0.155
(pad) A5 =2*Lp*tp*Sp/S = 1650.0 mm2 = 2.557
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 = 4068.1 mm2 = 6.306

(Load carrying paths calculation not necessary since Al>=A)

Psi
Psi
Psi
Psi
Psi
Psi
Psi
Psi
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Inch

Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Sqg.in
Sg.in
Sg.in
Sqg.in
Sg.in
Sqg.in
Sqg.in
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c. I.

CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER INT.
~-Ed.2007+A09

ASME VIII div.l /

NOZZLE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

PAD
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Coincident ratio
ADJUSTED MDMT

~Corrosion

from

from

table UCS-66

PRESSURE POS.S6 DN.12”

(Metric units)

I

I

- Wall undertolerance=

fig UCS66.1

table UCS-66

fig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe + ¢

Min thickness
Min thickness

MAX. ALLOWABLE

MAX. ALLOWABLE

HYDRAULIC TEST
BASIS FOR CALC.

WORKING PRESSURE
WORKING PRESSURE (Hot & Corr)

under int. pressure + c
according to UG 45

Pb

MAX. ALL. HYDR.TEST PRESSURE-Nozzle

(E=1)

(New & Cold)

= MAWP (N&C) +Ph=
= 1.3*Pb-Pht =

I

I

MINIMUM DESIGN METAL TEMPERATURE

i

PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn
TEST PRESSURE

C-Material Normalized

(MDMT) === —==== == ——mm e

12.70 mm = 0.500 Inch
-37.0 C = =-34.6 F
0.78 mm = 0.031 Inch
9.52 mm = 0.375 Inch
0.082
-105.0 C = -157.0 F
D-Material Normalized
15.00 mm = 0.591 Inch
-45.1 C = =-49.2 F
0.386
-48.0 C = -54.4 F
9.93 mm = 0.3%1 Inch
7.11 mm = 0.280 1Inch
7.11 mm = 0.280 1Inch
= 1.263 MPa = 183.2 Psi
= 1.084 MPa = 157.3 Psi
= (.784 MPa = 113.7 bPpsi
1.263 MPa = 183.2 Psi
1.617 MPa = 234.6 Psi
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF NOZZLE POS.:86 DN.12”

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERTAL: (Record Nr 39) SA 333 Gr.6 smls.

* ALLOW. STRESSES: —— e o e e e e e e e

MPa / Psi
S = 117.400 / 17027.5

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 323.80 mm = 12.75 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 200.00 mm = 7.87 Inch
Adopted thickness t = 12.70 mm = 0.500 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 1.58 mm = 0.062 Inch
L/Do = 0.618
Do/ (t-c-c') = 34.013
A (Fig.G-UG-28) = 0.01193340
B (Fig.G-CS-2 ) = 89.4014 MPa = 12966.6 Psi
Pa = 4*B/3/(Do/ (t-c-c')) = 3.5046 MPa = 508.3 Psi
Min. thickness for external pressure tr+ct+c'= 4.065 mm = 0.1600 Inch
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S6 DN.12”
- UG 36/37

ASME VIII div.1l/ -Ed.2007+A09 (Metric units)
DESIGN TEMPERATURE T = 340.0 C
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
PAD MATERIAL (Record Nr 80) SA 516 Gr.70
SHELL ALLOWABLE STRESS S = 129.6000 MPa
NOZZLE ALLOWABLE STRESS Sn= 117.4000 MPa
(at room temperature) Sn0= 118.0000 MPa
PAD ALLOWABLE STRESS Sp= 129.6000 MPa
Pressure PO= 0.103 MPa
Overpressure due to static head Ph= 0.000 MPa
Overpressure due to static head (test) Pht= 0.000 MPa
Calculation pressure P=(P0+ Ph)= 0.103 MPa
Shell Internal diameter D = 2*R = 2370.0 mm
Corrosion allowance c = 1.60 mm
Wall undertolerance c' = 0.00 mm
Shell Thickness t = 15.00 mm
Pad Thickness tp = 15.00 mm
Pad Width Ip = 55.00 mm
Nozzle Outside Diameter = 323.80 mm
Nozzle Thickness tn = 12.70 mm
Nozzle Wall Tolerance cl = 1.58 mm
Nozzle Corrosion c2 = 1.60 mm
Type of connection: SET-IN
Distance from rif.point = 580.00 mm
Angular coordinate = 180.00 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2%¥Rn = 304.76 mm
* NET THICKNESSES:"
t! = t -c -c' 13.40 mm
tr = From external pressure calc. -c-c'= 11.48 mm
tn' = tn -c2 -cl = 9.52 mm
trn = From external pressure calc.-c2-cl= 0.88 mm
Horiz. 1limit to nozzle 0O.D. Lo = 100.00 mm
Vertic. limit to shell O.D. ho = 33.50 mm
Leg of fillet weld (nozzle to wall) = 9.00 mm
Leg of fillet weld (pad to wall) 10.00 mm
* REINFORCING AREAS:
(set-in)Areq =(@*F*tr+2*F*tn'*tr*(1-Sn/S)) /2= 1760.4 mm?2
(sh.) Al=2Lo(t'-F*tr)+2*tn'* (t'-F*tr)*Sn/S = 416.0 mm2
(nozzle) A2 = 2*ho* (tn'-trn)*Sn/S = 524.1 mm2
(weld) A4l * Min(Sn/S,Sp/S) = 73.4 mm2
(weld) A42 * Sp/S = 100.0 mm2
(pad) A5 =2%Lp*tp*Sp/S = 1650.0 mm2
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+Ab = 2763.5 mm2
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C. I. CIVIDAC S.p.A. — COMM.
REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.

REINFORCEMENT OF OPENING UNDER

ASME VIII div.l/ -Ed.2007+A09 (Metric units)

2010/005/T

I. srl - Milano,Italy -ASM/ 17.00
EXT. PRESSURE POS.:S8S6 DN.12”

* POSSIBLE PATHS OF FAILURE

———————————— B+D —-———====—=== A+C+D

Leg of fillet weld (nozzle to pad)
Leg of fillet weld (shell to pad)
W =(A-2*Lo* (t-F*tr))*S

W1l =(A2+A5+R414+A42)*S
W33 =(A2+A5+A41+A42+2*tn*t*Sn/S)*S
SB = PI/2*dm*tn*0.7*Sn
sSC = PI/2*0OD*t*(0.74*3
SD = PI/2* (OD+2*L)*b*(0.49*S
* SB + SD > min
* SC + SD > min

o
I

[/l

I

(W,W1l)
(W,W33)

- UG 36/37

9.00 mm = 0.354
10.00 mm = 0.394

40130

68394

75128

86827

133112

97280

*

Lb
Lb
Lb
Lb
Lb
Lb

Inch
Inch
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c. I.

Software by SANT'AMBROGIO S.I.
REINFORCEMENT OF OPENING UNDER EXT.
-Ed.2007+A09

ASME VIII div.l /

NOZZLE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

PAD
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Coincident ratio
ADJUSTED MDMT

-Corrosion

from

from

CIVIDAC S.p.A.

table UCS-66

- COMM. 2010/005/T
REGENERATOR/CONDENSER -~ PLANT TURBODEN 10 HR

= C-Material Normalized

I

- Wall undertolerance=

fig UCS66.1

table UCS-66

fig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!
Min thickness of standard wall pipe

Min thickness
Min thickness

MAX. ALLOWABLE
MAX. ALLOWABLE

WORKING PRESSURE
WORKING PRESSURE

under ext. pressure +
according to UG 45

(New
(Hot

+

&

(E=1)

Cold)
Corr)

I

I

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S6 DN.127
(Metric units)

12.70 mm = 0.500 Inch
-37.0 C = -34,6 F
0.82 mm = 0.032 Inch
9.52 mm = 0.375 Inch
0.087
-105.0 C = -157.0 F
D-Material Normalized
15.00 mm = 0.591 Inch
-45.1 C = =49.2 F
0.683
-48.0 C = =-54.4 F
9.93 mm = 0.3%1 1Inch
3.13 mm = 0.123 Inch
3.13 mm = 0.123 1Inch
= 0.235 MPa = 34.1 Psi
= 0.152 MPa = 22.0 Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CONICAL SHELL POS.:301

ASME VIII div.l / -Ed.2007+A09 (Metric units) -UG 32
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* MATERIAL: CONE (Record Nr 80) SA 516 Gr.70
* ALLOW. STRESSES: ———————mmmmm e Cone —=—————mmmm e
MPa / Psi
S = 129.600 / 18796.9
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.025 MpPa = 3.6 Psi
Calculation pressure P=(Pi+ Ph)= 0.600 MPa = 87.0 Psi
Max Internal diameter D = 2370.00 mm = 93.31 Inch
Min Internal diameter d = 1070.00 mm = 42.13 Inch
Half-apex angle cone € = 60.00 deg
Joint efficiency (cone,cylinders) E= El= 0.85
Corrosion allowance c = 1.60 mm = 0.0630 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
tr+c+c'=P (D+2c+2¢') / (2cos (E) (SE-0.6P) ) +ct+c' = 14.57 mm = 0.574 Inch
Adopted thickness tctetc' = 16.00 mm = 0.6299 Inch
————————————— JUNCTION AT THE LARGE END (fl= 0.000 N/mm) —-————————————m
Min. Internal knuckle radius = 144.12 mm = 5.674 Inch
At dwg.internal knuckle radius = 190.00 mm = 7.480 Inch
Knuckle minimum thickness = 12.08 mm = 0.476 Inch
———————————— JUNCTION AT THE SMALL END (f2= 0.000 N/mm) -———m—————————
Min. Internal knuckle radius = 66.1 mm = 2.603 Inch
At dwg.internal knuckle radius = 90.0 mm = 3.543 Inch
Knuckle minimum thickness = 7.12 mm = 0.280 Inch

* MAXIMUM ALLOWABLE WORKING PRESSURES:

New and cold = (0.7887 MPa = 114.4 Psi
Hot and corroded = 0.6660 MPa = 96.6 Psi
* HYDRAULIC TEST PRESSURE -Shell =1.,3*Pi*Sa/S = 0.831 MPa = 120.5 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph = 0.789 MPa = 114.4 Psi

* MAX. ALL. HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht

1.000 MPa = 145.1 Psi



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER -~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF CONICAL HEAD PO0OS.:301

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 33

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Recoxrd Nr 80) SA 516 Gr.70

* ALLOW. STRESSES: ———— e e e e e e e

MPa / Psi
S = 129.600 / 18796.9
External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter at large end DI= 2400.00 mm = 94.49 Inch
Outside diameter at small end Ds= 1100.00 mm = 43.31 Inch
One-half the apex angle G = 60.00 °
Elastic Modulus E = 173618 MpPa = 25181234 Psi
rl= 206.00 mm = 8.11 Inch
r2= 90.00 mm = 3.54 Inch

DSs= 1102.00 mm
DLs= 2402.00 mm
Lc= 664,00 mm

43.38 Inch
94,56 Inch
26.14 Inch

DI= 3496.00 mm = 137.63 Inch
DS= 1192.00 mm = 46.93 Inch
Design length Le=(rl+r2*DSs/DLs)sin oa+Lc/2* (DL+Ds)/DLs =
Le = 864.06 mm = 34.02 Inch
Design length Le = 864.06 mm = 34.02 Inch
Adopted thickness t = 16.00 mm = 0.630 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
Effective thickness te=(t-c-c') *cosE = 7.20 mm = 0.283 Inch
Le/DL = 0.360
DL/te = 333.333
A (Fig.G-UG-28) = 0.00063641
B (Fig.G-CS-2 ) = 50.7534 MPa = 7361.2 Psi
Pa = 4*B/3/(DL/te) = 0.2030 MPa = 29.4 Psi
Min. thickness for external pressure tr+ct+c'= 12.370 mm = 0.4870 Inch
————————————— JUNCTION AT THE LARGE END (fl= 0.000 N/mm) ——-———————————=
P/SsEl ratio = 0.00094
¢ angle (from table 1.8.1) G= 2.35 °
Radius at large end RL = 1200.00 mm = 47.244 Inch
P*RL/2 (in compression) = -62.04 N/mm= -354 1b/in
Arl=(PRL/2+f1)RL/S(1-1/4 (PRL-QL) /QL) ¢/E) tg (€)= 1159.1 mm? = 1.80 Sg.in
Rel=.55*SQR(2*RL*ts)+ (ts+tc/cosE) = 4162.3 mm? = 6.45 Sg.in
* STIFFENING RING NOT NECESSARY (area 0.K.)
———————————— JUNCTION AT THE SMALL END (f2= 0.000 N/mm) —-——-——-———————=
Radius at small end Rs = 550.00 mm = 21.654 Inch
P*Rs/2 (in compression) = ~28.43 N/mm= -162 1b/in
Ars = (P*Rs/2+f2)*Rs/S/El*tg(Q) = 245.9 mm? = 0.38 Sg.in
Aes =.55*SQR(2*Rs*ts)* ((ts-t)+ (tc—-tr)/cos(E))= 988.9 mm? = 1.53 Sg.in
* STIFFENING RING NOT NECESSARY (area 0.K.)
Max allowable working pressure (New & Cold) = 0.330 MPa = 47.9 Psi
Max allowable working pressure (Hot & Corr) = 0.203 MPa = 29.4 Psi
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CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CONICAL SHELL POS.:301

ASME VIII div.1 / -

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. —-Corrosion
Coincident ratio
ADJUSTED MDMT from

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. -Corrosion
Coincident ratio

ADJUSTED MDMT from

Ed.2007+A09

MINIMUM DESIGN METAL TEMPERATURE (MDMT)

table UCS-66

- Wall undertolerance

fig UCS66.1

table UCS-66

- Wall undertolerance

fig UCS66.1

(Metric units)

16.00 mm =
-43.9 C

12.18 mm

14.40 mm
0.719
-48.0 C

o
I}

i

16.00 mm =
-43.9 C

10.13 mm

14.40 mm
0.598
-48.0 C

Bomnon
[ |

D-Material Normalized

0.630
-47.1

0.479

0.567

-54.4

D-Material Normalized

0.630
-47.1

0.399

0.567

-54.4

F

Inch

Inch
Inch

Inch

Inch
Inch
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.S5 DN.24”
ASME VIII div.l1l/ -Ed.2007+209 (Metric units)

DESIGN TEMPERATURE T =

SHELL MATERIAL : (Record Nr 80) SA 516 Gr.70

NOZZLE MATERIAL : (Record Nr 80) SA 516 Gr.70

PAD MATERIAL : (Record Nr 80) SA 516 Gr.70

SHELL ALLOWABLE STRESS S =

NOZZLE ALLOWABLE STRESS Sn=

(at room temperature) SnO=

PAD ALLOWABLE STRESS Sp=

Pressure PO=
Overpressure due to static head Ph=
Overpressure due to static head (test) Pht=

Calculation pressure P=(PO0+ Ph)=
Cone internal diameter at nozzle location D =

Corrosion allowance c =
Shell Thickness t =
Pad Thickness tp =
Pad Width Ip =
Nozzle Outside Diameter =
Nozzle Thickness tn =
Nozzle Wall Tolerance cl =
Nozzle Corrosion c2 =
Type of connection: SE

Distance from rif.point =
Angular coordinate =
Nzl.position: NOT RADIAL F=1, angle nzl/shell

Opening size d = 2*Rn/cos{teta) =
* NET THICKNESSES:"
t! = t - c¢c -c’ =
tr = P* (R+c+c')/ (cos (R1f))/ (S-0.6*P) =
tn' = tn -c- cl =
trn = P*Rn/ (Sn—-0.6*P) =
Horiz. limit to nozzle O.D. Lo =
Vertic. limit to shell O.D. ho =

I

Leg of fillet weld (nozzle to wall)
Leg of fillet weld (pad to wall)

* REINFORCING AREAS:

(set—-in)Areq = d*F*tr+2*F*tn'*tr*(1-Sn/S)
(sh.) Al=2Lo(t'-F*tr)+2*tn"'*(t'-F*tr)*Sn/S
(nozzle) A2 = 2*ho* (tn'-trn)*Sn/S

(weld) A41 * Min(Sn/S,Sp/S)
(
(

weld) B42 * Sp/S
pad) A5 =2*Lo*tp*Sp/S =

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5

340.0

129.6000
129.6000
138.0000
128.6000

. 600
.000
.000
.600
2732.717
1.60
16.00
20.00
160.00
630.00
25.00
0.00
1.60
T-IN
480.00
0.00

O O OO

C

MPa
MPa
MPa
MPa

mm
deg

axes on plane
673.42 mm

14.40
12.70
23.40
1.35
160.00
36.00
9.00
11.00

8553.
622.
1587.
81.

6400.

8691.

OO0 Ww-l

mm2
mm2
mm2
mm2
mm2

mm2

-UG 36/37

= 644.0 F

= 18796.9 Psi

= 18796.9 Psi

= 20015.2 Psi

= 18796.9 Psi

= 87.0 Psi

= 0.0 Psi

= 0.0 Psi

= 87.0 Psi

= 107.59 1Inch
= 0.063 Inch
= 0.630 1Inch
= 0.787 Inch
= 6.299 Inch
= 24.803 1Inch
= 0.984 Inch
= 0.000 1Inch
= 0.063 Inch
= 18.898 1Inch
= 30.0 deg

= 26.513 1Inch
= 0.567 Inch
= 0.500 1Inch
= 0.921 1Inch
= 0.053 Inch
= 6.299 1Inch
= 1.417 1Inch
= 0.354 1Inch
= 0.433 1Inch
= 13.258 Sg.in
= 0.965 Sg.in
= 2.460 Sqg.in
= 0.126 Sg.in
= 0.000 8Sg.in
= 9.920 8g.in
= 13.471 Sg.in
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Leg

W
W1l
W33
SB
sC
SD

of fillet weld
Leg of fillet weld

I

I

Software by SANT'AMBROGIO S.I.
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.:S5 DN.24“
ASME VIII div.l/ -Ed.2007+A09

B+D

c. TI.

CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

POSSIBLE PATHS OF FAILURE

A+C+D

(nozzle to pad)
(shell to pad)
= (A-2*Lo* (t-F*tr))*S
=(A2+A5+A41+A42)*S

(A2+A5+RA41+A42+2%En*t*Sn/S) *S

PI/2*dm*tn*0.7*Sn
PI/2*0D*t*0.74*S
PI/2* (OD+2*L) *b*0.49*S

*
*

SB + SD
sSC + SD

>
>

min
min

oo
nn

I

(W,W1l)
(W,W33)

(Metric units)

~UG 36/37

0.354

0.433
233381
235073
254708
454732
307237
234343

srl - Milano,Italy -ASM/ 17.00

Ib
Lb
Lb
Lb
Lb
Lb

Inch
Inch



Software by SANT'AMBROGIO S.I.
REINFORCEMENT OF OPENING UNDER INT.
ASME VIII div.1 / -Ed.2007+4+A09

NOZZLE
Curve of fig

c. I.

Ucse6

Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.

—-Corrosion

table UCS-66

Coincident ratio

ADJUSTED MDMT

PAD
Curve of fig

from fig UCS66.1

UcCs66

Governing thickness

Unadjusted MDMT from

table UCS-66

Coincident ratio

ADJUSTED MDMT

from fig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!

Min thickness
Min thickness
Min thickness

MAX. ALLOWABLE
MAX. ALLOWABLE

HYDRAULIC TEST

BASIS FOR CALC.

MAX. ALL. HYDR

of standard wall pipe
under int. pressure +
according to UG 45

WORKING PRESSURE
WORKING PRESSURE

(New
(Hot

PRESSURE -Nozzle =
TEST PRESSURE Pb =

+

&
&

1.3*Pi*Sn0/Sn=
MAWP (N&C) +Ph
. TEST PRESSURE-Nozzle

CIVIDAC S.p.A.
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

- Wall undertolerance

c
(E=1)

Cold)
Corr)

1.3*Pb-Pht=

— COMM.

MINIMUM DESIGN METAL TEMPERATURE

2010/005/T

(MDMT)

= D-Material Normalized

I

I

If

I

25.00 mm = 0.9
-35.2 C = =-31.
1.27 mm = 0.0
23.40 mm = 0.9
0.054
-105.0 C = -157.

D-Material Normalized

20.00 mm = 0.787
-39.8 C = -39.6
0.719
-48.0 C = -54.4

9.93 mm 0.391

14.30 mm = 0.563

9.93 mm 0.391

= 0.6916 MPa = 100.
= 0.6061 MPa = 87.
0.831 Mpa = 120.

= 0.682 MPa = 100.
0.899 MPa = 130.

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.S5 DN.24”
(Metric units)

84
4

50
21

0

Inch

Inch
Inch

Inch

Inch
Inch
Inch

Psi
Psi

Psi
Psi
Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXTERNAL PRESSURE OF NOZZLE POS.:S5 DN.z24”
ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 28

* DESIGN TEMPERATURE T = 340.0 C = 644.0 F

* MATERIAL: (Record Nr 80) SA 516 Gr.70

* ALLOW. STRESSES: —— e e e e e e e e e e

MPa / Psi
S = 129.600 / 18796.9

External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 630.00 mm = 24.80 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 450.00 mm = 17.72 Inch
Adopted thickness t = 25.00 mm = 0.984 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
L/Do = 0.714
Do/ (t-c-c'") = 26.923
A (Fig.G-UG-28) = 0.01456622
B (Fig.G-CS-2 ) = 91.9029 MPa = 13329.4 Psi

Pa = 4*B/3/(Do/(t-c-c')) = 4.5514 MPa
Min. thickness for external pressure tr+c+c'= 3.405 mm

I

660.1 Psi
0.1341 Inch
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER EXT. PRESSURE POS.S5 DN.24”
ASME VIII div.l/ -Ed.2007+A098 (Metric units)

DESIGN TEMPERATURE T =

SHELL MATERIAL (Record Nr 80) SA 516 Gr.70

NOZZLE MATERIAL :(Record Nr 80) SA 516 Gr.70

PAD MATERIAL : (Record Nr 80) SA 516 Gr.70

SHELL ALLOWABLE STRESS S =

NOZZLE ALLOWABLE STRESS Sn=

(at room temperature) Sn0=

PAD ALLOWABLE STRESS Sp=

Pressure PO=
Overpressure due to static head Ph=

Overpressure due to static head (test) Pht=
Calculation pressure P=(P0+ Ph)=
Cone internal diameter at nozzle location D =

Corrosion allowance c =
Shell Thickness t =
Pad Thickness tp =
Pad Width Ip =
Nozzle Outside Diameter =
Nozzle Thickness tn =
Nozzle Wall Tolerance cl =
Nozzle Corrosion c2 =
Type of connection: SE

Distance from rif.point =
Angular coordinate =
Nzl.position: NOT RADIAL F=1, angle nzl/shell

Opening size d = 2*Rn/cos (teta) =
* NET THICKNESSES:"
t! = t - c —c' =
tr = From external pressure calc. -c-c'=
tn' = tn -c- cl =
trn = From external pressure calc. -c-cl=
Horiz. limit to nozzle O.D. Lo =
Vertic. 1limit to shell O.D. ho =

I

Leg of fillet weld (nozzle to wall)
Leg of fillet weld (pad to wall)

* REINFORCING AREAS:

(set-in)Areqg =(d*F*tr+2*F*tn'*tr*(1-Sn/S))/2
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S
(nozzle) A2 = 2%*ho*(tn'—trn)*Sn/S

(weld) R4l * Min(Sn/S,Sp/8)

(weld) A42 * Sp/S

(pad) A5 =2*Lo*tp*Sp/S =

I

I

I

* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AS5

340.0

129.6000
129.6000
138.0000
129.6000

0.103
0.000
0.000
0.103
2732.71
1.60
16.00
20.00
160.00
630.00
25.00
0.00
1.60
T-IN
480.00
0.00

C

MPa
MPa
MPa
MPa

mm
deg

axes on plane
673.42 mm

14.40
10.77
23.40
1.80
160.00
36.00
9.00
11.00

3626.
1331.
1554.

81.

6400.

9367.

OO O WU

mm?2
mm2
mm2
mm2
mm2

mm2

-UG 36/37

I

I

I

I

Il

I

I

644.0

18796.
18796.
20015.
18796.

N W W

18.898

30.0 deg

26.513

.567
.424
.921
.071
.299
.417
.354
.433

OOFONOOOO

.621
.064
.410
.126
.000
.920

Lo oNNDWm

14.519

Psi
Psi
Psi
Psi

Psi
Psi
Psi
Psi

Inch
Inch

Inc
Inc
Inc

h
h
h

Inch
Inch
Inch

Inc

Inc

h

h

Inch

Inch

Inc
Inc
Inc

h
h
h

Inch
Inch
Inch
Inch

.in
.in
.in
.in
.in
.in

.in
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Leg
Leg
W
W1l
W33
SB
sC
sSD

C. I. CIVIDAC S.p.A.

~ COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER EXT.

ASME VIII div.l/ -Ed.20074+A09 (Metric units)

POSSIBLE PATHS OF FAILURE

———————— B+D --———--————== A+C+D

of fillet weld (nozzle to pad)
of fillet weld (shell to pad)
=(A-2*Lo* (t-F*tr))*S

= (A24+A5+A414+RA42) *S
(A2+A5+R41+A42+2%tn*t*Sn/S) *S
PI/2*dm*tn*0.7*Sn
PI/2*0OD*t*0.74*S

PI/2* (OD+2*L) *b*0.49*S

* SB + SD > min
* SC + SD > min

[opm)]
L T S T S

(W,W1l1)
(W,W33)

PRESSURE POS.:S5 DN.24”
~UG 36/37

0.354

0.433
71812
234127
253761
454732
307237
234343

Ib
Lb
Lb
Lb
Lb
1b

Inch
Inch



C. T.

CIVIDAC S.p.A.

~ COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl -~ Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER EXT.
ASME VIII div.1l / -Ed.2007+A09

NOZZLE

Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.

—-Corrosion

table UCS-66

Coincident ratio

ADJUSTED MDMT

PAD
Curve of fig

from fig UCS66.1

Ucse66

Governing thickness

Unadjusted MDMT from

table UCS-66

Coincident ratio

ADJUSTED MDMT

from fig UCS66.1

* CHECK ACCORDING TO UG 45
Check according to UG45 OK!

Min thickness
Min thickness
Min thickness

MAX. ALLOWABLE
MAX. ALLOWABLE

of standard wall pipe
under ext. pressure +
according to UG 45

WORKING PRESSURE (New
WORKING PRESSURE (Hot

+

&

(E=1)

Cold)
Corr)

MINIMUM DESIGN METAL TEMPERATURE

PRESSURE POS.S5 DN.24”
(Metric units)

= D-Material Normalized

- Wall undertolerance=

i

I

(MDMT) == ==

25.00 mm = 0.984 Inch
-35.2 C = =31.4 F
1.69 mm = 0.067 Inch
23.40 mm = 0.921 Inch
0.072
-105.0 C = -157.0 F
D-Material Normalized
20.00 mm = 0.787 Inch
-39.8 C = -38.6 F
0.598
-48.0 C = =54.4 F
9.93 mm = 0.391 1Inch
3.38 mm = 0.133 1Inch
3.38 mm = 0.133 1Inch
= 0.3304 MPa = 47.9 Psi
= 0.2030 MPa = 29.4 Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy —-ASM/ 17.00
CYLINDRICAL SHELL PO0OS.:302

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 27
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* MATERIAL: SHELL (Record Nr 80) SA 516 Gr.70
* ALLOW. STRESSES: —=——=—————— Shell -
MPa / Psi
S = 129.600 / 18796.9
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (Test) Pht= 0.025 MPa = 3.6 Psi
Calculation pressure P=(Pi+ Ph)= 0.600 MPa = 87.0 Psi
Internal diameter D = 2*R = 1070.00 mm = 42.13 Inch
Joint efficiency E = 0.85
Corrosion allowance c = 1.60 mm = 0.0630 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
tr+ct+c?! = P*(R+c+c'")/(S*E-0.6*P)+c+tc' = 4.53 mm = 0.178 Inch
Adopted thickness t = 15.00 mm = 0.5906 Inch
* MAXIMUM ALLOWABLE WORKING PRESSURES
New & cold = 3.234 MPa = 469.1 Psi
Hot & corroded = 2.710 MPa = 393.1 Psi
* HYDRAULIC TEST PRESSURE -Shell = 1.3*Pi*Sa/S = 0.831 MPa = 120.5 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph= 3.234 MPa = 469.1 Psi
* MAX. ALL.HYDR.TEST PRESSURE~Shell =1.3*Pb-Pht = 4.180 MPa = 606.2 Psi
* ELONGATION (valid for construction from plate only)=50*t/(R+t/2)= 1.38 %
CHECK UNDER EXTERNAL PRESSURE (UG 28)
External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 1100.00 mm = 43.31 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 1480.00 mm = 58.27 Inch
Adopted thickness t = 15.00 mm = 0.591 Inch
Corrosion Allowance c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
L/Do = 1.345
Do/ (t-c-c'") = 82.090
A (Fig.G-UG-28) = 0.00131607
B (Fig.G-CS8-2 ) = 61.6233 MPa = 8937.7 Psi
Pa = 4*B/3/(Do/(t~c-c')) = 1.0009 MPa = 145.2 Psi
Min. thickness for external pressure tr+c+c'= 5.835 mm = 0.2297 Inch
Max allowable working pressure (New & Cold) = 1.743 MPa = 252.9 Psi
Max allowable working pressure (Hot & Corr) = 1.001 MPa = 145.2 Psi
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c. I.

CIVIDAC S.p.A.

— COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Scoftware by SANT'AMBROGIO S.1I.

CYLINDRICAL SHELL POS.:302

ASME VIITI div.1 / -

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. -Corrosion
Coincident ratio
ADJUSTED MDMT from

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. -Corrosiocn
Coincident ratio

ADJUSTED MDMT from

Ed.2007+A09

table UCS-66
- Wall undertolerance

fig UCS66.1

table UCS-66
-~ Wall undertolerance

fig UCS66.1

MINIMUM DESIGN METAL TEMPERATURE

I

I

I

(Metric units)

D-Material Normalized

15.00 mm = 0.591
-45.1 C = -49.2
2.7 mm = 0.108
13.40 mm = 0.528
0.175
-105.0 C = =-157.0

D-Material Normalized

15.00 mm = 0.591
-45.1 C = -49.2
3.98 mm = 0.157
13.40 mm = 0.528
0.253
-105.0 C = -157.0

srl - Milano,Italy -ASM/ 17.00

F

(MDMT) === — =

Inch

Iinch
Inch

Inch

Inch
Inch
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CYLINDRICAL SHELL POS.:230

ASME VIII div.1l / ~-Ed.2007+A09 (Metric units) - UG 27
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* MATERIAL: SHELL (Record Nr 80} SA 516 Gr.70
* ALLOW. STRESSES: —-——————=—————————m———— Shell - ———————
MPa / Psi
S = 129.600 / 18796.9
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (Test) Pht= 0.025 MPa = 3.6 Psi
Calculation pressure P=(Pi+ Ph)= 0.600 MPa = 87.0 Psi
Internal diameter D = 2*R = 1070.00 mm = 42.13 Inch
Joint efficiency E = 0.85
Corrosion allowance c = 1.60 mm = 0.0630 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
tr+ctc! = P*(R+c+c')/(S*E-0.6*P)+c+c' = 4.53 mm = 0.178 Inch
Adopted thickness t = 10.00 mm = 0.3937 Inch
* MAXIMUM ALLOWABLE WORKING PRESSURES
New & cold = 2.168 MPa = 314.5 Psi
Hot & corroded = 1.708 MPa = 247.8 Psi
* HYDRAULIC TEST PRESSURE -Shell = 1.3*%Pi*Sa/S = 0.831 MPa = 120.5 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph= 2.168 MPa = 314.5 Psi
* MAX. ALL.HYDR.TEST PRESSURE-Shell =1.3*Pb~-Pht = 2.794 MPa = 405.2 Psi
* ELONGATION (valid for construction from plate only)=50*t/(R+t/2)= 0.93 %
CHECK UNDER EXTERNAL PRESSURE (UG 28)
External Pressure Pe= 0.103 MPa = 15.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0 Psi
Calculation pressure P=(Pe+ Ph)= 0.103 MPa = 15.0 Psi
Outside diameter Do= 1090.00 mm = 42,91 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 1250.00 mm = 49.21 Inch
Adopted thickness t = 10.00 mm = 0.394 Inch
Corrosion Allowance _ c = 1.60 mm = 0.063 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
L/Do = 1.147
Do/ (t-c-c') = 129.762
A (Fig.G-~UG-28) = 0.00078112
B (Fig.G-CS-2 ) = 54.2641 MPa = 7870.4 Psi
Pa = 4*B/3/(Do/(t-c-c")) = 0.5576 MPa = 80.9 Psi
Min. thickness for external pressure tr+ctc'= 5.555 mm = (0.2187 Inch
Max allowable working pressure (New & Cold) = 1.041 MpPa = 151.0 Psi
Max allowable working pressure (Hot & Corr) = 0.558 MPa = 80.9 Psi
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c. I.

CIVIDAC S.p.A.

— COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy —-ASM/ 17.00
CYLINDRICAL SHELL POS.:230

ASME VIII div.l / -Ed.2007+A09

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. -Corrosion
Coincident ratio
ADJUSTED MDMT from

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness
Unadjusted MDMT from
Tr =
Tn = Thk. -Corrosion
Coincident ratio

ADJUSTED MDMT from

MINIMUM DESIGN METAL TEMPERATURE

table UCS-66

-~ Wall undertolerance=

fig UCS66.1

table UCS-66

~ Wall undertolerance=

fig UCS66.1

(Metric units)

10.00 mm =
-48.0 C
= 2.75 mm
8.40 mm
0.279
-105.0 C

I

I

il

10.00 mm =
-48.0 C
3.71 mm
8.40 mm
0.376
-48.0 C

Il
I

[
I H

D-Material Normalized

0.394
-54.4

0.108

0.331

-157.0

D-Material Normalized

0.394
-54.4

0.146

0.331

-54.4

F

(MDMT ) ~m e

Inch

Inch
Inch

Inch

Inch
Inch
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C. I. CIVIDAC S.p.A.

— COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.T.
WELDING NECK

srl - Milano,Italy -ASM/ 17.00
FLANGE POS.:232

ASME VIIT div.l / -Ed.2007+A09 (Metric units) —~ Appendix 2
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* MATERTIAL:
FLANGE (Record Nr 75) SA 266 Gr.2
SHELL (Record Nr 80) SA 516 Gr.70
BOLTING (Record Nr 86) SA 193 B7 ; <=64 mm
GASKET 5 -Spirally wound-stainl./monel
* ALLOW. STRESSES: -—--—- Flange——————=——==—===— Hub-——~—————— Bolting——-—~~
MPa / Psi MPa / Psi MPa / Psi
DESIGN Sf =123.200 / 17868.7 Sh =184.800 / 26803.0 Sb =172.000 / 24946.5
SEATING Sfa=138.000 / 20015.2 Sha=207.000 / 30022.9 Sba=172.000 / 24946.5
* GASKET PARAMETERS: m = 3.00 y= 10008 Psi N=15.0 mm w= 0.00 mm
Design pressure Pd= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.025 MPpa = 3.6 Psi
Calculation pressure P=(Pd+Ph)= 0.600 MPa = 87.0 Psi
Corrosion allowance c 1.60 mm = 0.063 inch
Flange outside diameter A = 1360.00 mm = 53.543 inch
Bolt circle C = 1300.00 mm = 51.181 inch
Mean gasket diameter G = 1245.00 mm = 49.016 inch
Flange inside diameter (uncorroded) B = 1200.00 mm = 47.244 inch
Hub at large end (uncorroded) gl= 20.00 mm = 0.787 inch
Shell thickness (uncorroded) g0= 10.00 mm = 0.394 inch
Flange thickness t = 75.00 mm = 2.953 inch
Hub length h = 30.00 mm = 1.181 inch
Bolt number and type n 56 3/4 ! (Ansi)
Area of one bolt ab= 194.84 mm2 = 0.302 Sg.in
————————————————————————— CALCULATED GASKET DIMENSIONS —————————m—mm e
bo = N/2 = 7.500 mm = 0.295 inch
b = 2.5*SQR(bo) (bo > 6) = 6.847 mm = 0.270 inch
Effective gskt.diameter Ge = G+N-2*b 1246.31 mm = 49.067 inch

———————————— CHECK OF BOLTING AREA (actual area:

Wml >= .785*%Ge?*P + 2*b*3.14*Ge*m*P
Wm2 >= 3.14*Ge*b*y

Aml = Wml/Sb

Am2 = Wm2/Sba

Ab (max.for gasket crash)=6.28*y*G*N/Sa

Ab = 16.91 8g.in)--——-——-—~
= 186153.611 1b
= 415612.653 1b

= 7.46 Sg.in
= 16.66 Sg.in
= 72.92 Sqg.in

———————————————————— FLANGE LOADS, LEVER ARMS AND MOMENTS ==r———m—=m=—=————— e

cF = MAX(SQR(PI*C/n/(2*dB+6*t/(m+0.5))),

HD = .785% (B+2*c)?*P = 153289.0 1b
HT = .785*Ge”2*P - HD = 11180.5 1b
HG = Wml - HT - HD = 21684.1 1b
DESIGN: MO = 276051.9 1b*
W = (Am+Ab)*Sba*0.5 = 418754.3 1b
BOLTING-UP: MO 442602.4 1b>*

1) = 1.000
hD=R+0.5% (gl-c) = 1.54 inch
hT=(R+gl-c+hG) /2= 1.48 inch
hG=(C-Ge) /2 = 1.06 inch

inch M=MO*cF/(B+2*c) = 5828 1b
hG=(C-Ge) /2 = 1.06 inch

inch M=MO*cF/ (B+2*c) = 9344 1b
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
WELDING NECK FLANGE P0S.232
ASME VIII div.l1 / -Ed.2007+A09 (Metric units) - Appendix 2
—————————————————————————————— FLANGE CONSTANTS ————==—mm oo

K = A/ (B+2*c) = 1.130
U =(K2*(1+8.55246*LGT(K)-1)/1.36136/ (K2-1)/(K-1) = 17.439
T =(K2*(1+8.55246*LGT(K)-1)/(1.0472+1.9448*K?)/(K-1) = 1.866
Y = (0.66845+5.71690*K"2*LGT (K)/ (K2-1))/ (K-1) = 15.870
Z = (K2+1)/(K2-1) = 8.204
(gl-c)/ (g0-c) = 2.190
h/SQR ( (B+2*c) (g0-c)) = 0.298
£ = (figure 2-7.6) = 2.509
F = (figure 2-7.2) = 0.870
vV = (figure 2-7.3) = 0.288
e = F/SQR((B+2*c) (g0-c)) = 0.220
d = U/V*SQR( (B+2*c) (g0-c)) * (g0-c) 2 = 26.216
L = (t*e+l)/T+t3/d 1.866

————————————————————————— FLANGE STRESSES--(design / bolting-up) -=——-—==——-
MPa Psi MPa Psi
SH = £*M/L/(gl-c)? = 102.957 14932. / 165.074 23942.
SR (1.33*t*e+1)*M/L/t2 4.602 667. / 7.378 1070.
ST = Y*M/t2-Z*SR 35.381 5131. / 56.727 8227.
/
/

I
I

I
P ous
@ U= O

0.5* (SH+SR) = 53.779 7800. 86.226 12506.

0.5* (SH+ST) = 69.169 10032. 110.900 16084.
————————————————————————— FLANGE RIGIDITY-- (design / bolting-up) —-=-—-———-——-
E = = 179000.0 25961803 / 201233.3 29186480

kI= 0.3 / 0.3

h0=sgr (B*g0) 3.958 / 3.958

J = 52.14*MO*V/ (L*E*g02*h0*KI)= 0.65897 / 0.93981



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
WELDING NECK FLANGE PO0OS.232
ASME VIII div.1l / -Ed.2007+A09 (Metric units)

— Appendix 2

MAX .ALLOWABLE WORKING PRESSURE: (New&Cold)MPa/Psi (Hot&Corr)MPa/Psi
FLANGE = 1.2160 / 176.4 0.9105 / 132.
BOLTS = 1.3598 / 1987.2 1.3598 / 197.

HYDRAULIC TEST PRESSURE
Hub = 1.3*Pd*Sha/Sh = 0.874 MPa 126.7 Psi
Flange = 1.3*Pd*Sfa/SE = 0.874 MPa 126.7 Psi
Bolts = 1.3*Pd*Sba/Sb = 0.780 MPa 113.1 Psi
Min. test pressure = 0.780 MPa 113.1 Psi

BASIS FOR CALCULATED TEST PRESSURE
Hub Pbl =MAWP (New&Cold)+Ph = 1.216 MPa 176.4 Psi
Flange Pb2 =MAWP (New&Cold)+Ph = 1.216 MPa 176.4 Psi
Bolt Pb3 =MAWP (New&Cold)+Ph = 1.360 MPa 187.2 Psi

MAX.ALL. TEST PRESSURE =Min (Pbl,Pb2,Pb3)*1.3-Pht = 1.556 MPa 225.6 Psi

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)-——-————m————————

FLANGE

Curve of fig UCS66 = B

Governing thickness = 10.00 mm = 0.394 Inch

Unadjusted MDMT from table UCS-66 = ~-27.7 C = -17.9 F

MAWP (at design temperature) = 0.910 MPa = 132.1 Psi

MAP (at MDMT) = 1.024 MPa = 148.5 Psi

Ratio MAWP/MAP = 0.890

ADJUSTED MDMT from fig UCS66.1 = ~34.2 C = =-29.6 F
BOLTING

MDMT = -48.0 C = =54.4 F



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CYLINDRICAL SHELL POS.:420

ASME VIII div.l / -Ed.2007+A09 (Metric units) - UG 27
* DESIGN TEMPERATURE T = 150.0 C = 302.0 F
* MATERIAL: SHELL (Record Nxr 80) SA 516 Gr.70
* ALLOW. STRESSES: ———————————m——mmm Shell ——-—-rm——
MPa / Psi
S = 138.000 / 20015.2
(At room temperature) Sa= 138.000 / 20015.2
Internal Pressure Pi= 1.600 MPa = 232.1 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (Test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(Pi+ Ph)= 1.600 MPa = 232.1 psi
Internal diameter D = 2*R = 1070.00 mm = 42,13 Inch
Joint efficiency E = 0.85
Corrosion allowance c = 1.60 mm = 0.0630 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
tr+ctc? = P*(R+c+c')/ (S*E-0.6*P)+ct+c' = 8.98 mm = 0.354 Inch
Adopted thickness t = 15.00 mm = 0.5906 Inch

* MAXIMUM ALLOWABLE WORKING PRESSURES
New & cold = 3.234 MPa = 469.1 Psi
Hot & corroded = .886 MPa = 418.6 Psi

N

* HYDRAULIC TEST PRESSURE -Shell = 1.3%*Pi*Sa/S = 2.080 MPa = 301.7 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph= 3.234 MPa = 469.1 Psi
* MAX. ALL.HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 4.193 MPa = 608.1 Psi
* ELONGATION (valid for construction from plate only)=50*t/(R+t/2)= 1.38 %
——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)——————=——— e —— e
Curve of fig UCS66 = D-Material Normalized
Governing thickness = 15.00 mm = 0.591 Inch
Unadjusted MDMT from table UCS-66 = -45.1 C = -49.2 F
Tr = = 7.38 mm = 0.291 Inch
Tn = Thk. -Corrosion -~ Wall undertolerance= 13.40 mm = 0.528 Inch
Coincident ratio = 0.468
ADJUSTED MDMT from fig UCS66.1 = -48.0 C = -54.4 F



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy —-ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.T1 DN.8”

ASME VIII.1/ -Ed.2007+A09 (Metric units) -UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 150.0 C = 302.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* SHELL ALLOWABLE STRESS S = 138.0000 MPa = 20015.2 Psi
* NOZZLE ALLOWABRLE STRESS Sn= 118.0000 MPa = 17114.5 Psi
(at room temperature) SnO= 118.0000 MPa = 17114.5 Psi
Pressure PO= 1.600 MPa = 232.1 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(P0+ Ph})= 1.600 MPa = 232.1 Psi
Shell Internal diameter D = 2*R = 1070.0 mm = 42.13 1Inch
Corrosion allowance c = 1.60 mm = 0.063 1Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness t = 15.00 mm = 0.591 Inch
Pad Thickness _ tp = 0.00 mm = 0.000 1Inch
Pad Width Ip = 0.00 mm = 0.000 Inch
Nozzle Outside Diameter = 219.10 mm = 8.626 1Inch
Nozzle Thickness tn = 12.70 mm = 0.500 1Inch
Nezzle Wall Tolerance cl = 1.58 mm = 0.062 Inch
Nozzle Corrosion c2 = 1.60 mm = 0.063 1Inch
Type of connection: SET-IN
Distance from rif.point = 165.00 mm = 6.496 Inch
Angular coordinate = 117.44 deg
Angle nozzle axis/normal to wall (Positive if counterclockwise)= -28.28 deg
Nzl.position: NOT RADIAL F=0.5, distance nzl/shell axes L = 250.0 mm
Rm = R+tr/2+c+c’ teta=acs ((L+Rn) /Rm)-acs ( (L-Rn) /Rm) = 24,3 deg
Opening size d=2*Rm*sqr(l-(cos(teta/2))"2) = 227.18 mm = 8.944 Inch
* NET THICKNESSES:"
t! = t -c -c? = 13.40 mm = 0.528 Inch
tr = P* (R+c+c') / (S-0.6*P) = 6.26 mm = 0.247 Inch
tn' = tn -c2 -cl = 9.52 mm = 0.375 1Inch
trn = P*Rn/ (Sn—-0.6*P) = 1.37 mm = 0.054 1Inch
Horiz. limit to nozzle 0.D. Lo = 80.00 mm = 3.150 Inch
Vertic. limit to shell 0.D. ho = 23.80 mm = 0.937 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 Inch
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) = 720.3 mm2 = 1.116 S8qg.in
(sh.) Al=2Lo(t'-F*tr)+2*tn'* (£'-F*tr)*Sn/S = 1810.0 mm2 = 2.805 Sg.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 331.8 mm2 = 0.514 Sqg.in
(weld) A4l * Min(Sn/S,Sp/S) = 69.3 mm2 = 0.107 Sqg.in
(weld) A42 * Sp/S = 0.0 mm2 = 0.000 S8g.in
* TOTAL REINF. AREA Ao = Al+A2+A4()+A5 = 2211.0 mm2 = 3.427 Sqg.in



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.:T1 DN.8”

ASME VIII.1l/ -Ed.2007+A09 (Metric units) -UG36/37-Transv.plane
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 3.234 MPa = 469.1 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 2.886 MPa = 418.6 Psi
HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn = 2.080 MPa = 301.7 Psi
BASIS FOR CALC.TEST PRESSURE Pb = MAWP(N&C)+Ph= 3.234 MPa = 469.1 Psi
MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 4.193 MPa = 608.1 Psi
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C. I. CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.T.

REINFORCEMENT OF OPENING UNDER INT.

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.T1 DN.8”

ASME VIII div.1/ -Ed.2007+A09 (Metric units) - UG 36/37
DESIGN TEMPERATURE T = 150.0 ¢C = 302.0 F
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.

SHELL ALLOWABLE STRESS S = 138.0000 Mpa = 20015.2
NOZZLE ALLOWABLE STRESS Sn= 118.0000 MPa = 17114.5
(at room temperature) SnO= 118.0000 MpPa = 17114.5
Pressure PO= 1.600 MPa = 232.1
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.012 MPa = 1.7
Calculation pressure P=(P0+ Ph)= 1.600 MPa = 232.1
Shell Internal diameter D= 2*R = 1070.0 mm = 42,13
Corrosion allowance c = 1.60 mm = 0.063
Wall undertolerance c' = 0.00 mm = 0.0000
Shell Thickness t = 15.00 mm = 0.591
Pad Thickness tp = 0.00 mm = 0.000
Pad Width Lp = 0.00 mm = 0.000
Nozzle Outside Diameterx = 219.10 mm = 8.626
Nozzle Thickness tn = 12.70 mm = 0.500
Nozzle Wall Tolerance cl = 1.58 mm = 0.062
Nozzle Corrosion c2 = 1.60 mm = 0.063
Type of connection: SET-IN
Distance from rif.point = 165.00 mm = 6.496
Angular coordinate = 117.44 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 200.06 mm = 7.876
* NET THICKNESSES:"
t! = t -c -c!' = 13.40 mm = 0.528
tr = P* (R+c+c')/ (S-0.6*P) = 6.26 mm = 0.247
tn' = tn -c2 -cl = 9.52 mm = 0.375
trn = P*Rn/ (Sn—-0.6*P) = 1.37 mm = 0.054
Horiz. limit to nozzle O.D. Lo = 80.00 mm = 3.150
Vertic. limit to shell O.D. ho = 23.80 mm = 0.937
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354
* REINFORCING AREAS:
(set-in)Areq = d*F*tr4+2*F*tn'*tr*(1-Sn/S) = 1270.7 mm2 = 1.970
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 1257.8 mm2 = 1.950
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 331.8 mm2 = 0.514
(weld) A41 * Min{(Sn/S,Sp/S) = 69.3 mm2 = 0.107
(weld) A42 * Sp/S = 0.0 mm2 = 0.000
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+A5 = 1658.8 mm2 = 2.571

Psi
Psi
Psi

Psi

Psi

Psi

Psi

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch

Inch

Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch

Sg.in
Sg.in
Sg.in
Sqg.in
Sg.in
Sg.in
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REINFORCEMENT OF OPENING UNDER INT.

C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

ASME VIII div.l / -Ed.2007+A09 (Metric units)

————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)

srl - Milano,Italy -ASM/ 17.00
PRESSURE POS.T1 DN.8”

-1

0.500
34.6

0.054
0.375

57.0

0.34
0.31
0.31

312

268.

301.

NOZZLE

Curve of fig UCS66 = C-Material Normalized

Governing thickness = 12.70 mm =

Unadjusted MDMT from table UCS-66 = -37.0 C =

Tr = = 1.37 mm =

Tn = Thk. -Corrosion - Wall undertolerance= 9.52 mm =

Coincident ratio = 0.144

ADJUSTED MDMT from fig UCS66.1 = -105.0 C =
* CHECK ACCORDING TO UG 45

Check according to UG45 OK!

Min thickness of standard wall pipe + c = 8.76 mm
Min thickness under int. pressure + c (E=1) = 7.86 mm =
Min thickness according to UG 45 = 7.86 mm =
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 2.155 MPa
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 1.853 MPa
HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn = 2.080 MPa
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph= 2.155 MPa

MAX. ALL. HYDR

.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 2.789

MPa

312.

404

Inch
F
Inch
Inch
F
5 1Inch
0 Inch
0 Inch
.5 Psi
8 Psi
7 Psi
5 Psi

.5 Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.TZ2 DN.8”

ASME VIII.1l/ -Ed.2007+A0% (Metric units) -UG36/37-Transv.plane
* DESIGN TEMPERATURE T = 150.0 C = 302.0 F
* SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
* NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.6 smls.
* SHELL ALLOWABLE STRESS S = 138.0000 MPa = 20015.2 Psi
* NQZZLE ALLOWABLE STRESS Sn= 118.0000 MPa = 17114.5 Psi
(at room temperature) SnO= 118.0000 MPa = 17114.5 Psi
Pressure PO= 1.600 MPa = 232.1 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(P0+ Ph)= 1.600 MPa = 232.1 Psi
Shell Internal diameter D = 2*R = 1070.0 mm = 42.13 1Inch
Corrosion allowance c = 1.60 mm = 0.063 1Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
Shell Thickness t = 15.00 mm = 0.591 1Inch
Pad Thickness tp = 0.00 mm = 0.000 1Inch
Pad Width Ip = 0.00 mm = 0.000 Inch
Nozzle Outside Diameter = 219.10 mm = 8.626 Inch
Nozzle Thickness tn = 12.70 mm = 0.500 Inch
Nozzle Wall Toleramnce cl = 1.58 mm = 0.062 Inch
Nozzle Corrosion c2 = 1.60 mm = 0.063 Inch
Type of connection: SET-IN
Distance from rif.point = 165.00 mm = 6.496 1Inch
Angular coordinate = 62.56 deg
Angle nozzle axis/normal to wall (Positive if counterclockwise)= 28.28 deg
Nzl.position: NOT RADIAL F=0.5, distance nzl/shell axes L = 250.0 mm
Rm = R+tr/2+c+c’ teta=acs ( (L+Rn) /Rm) —acs ( (L-Rn) /Rm) = 24.3 deg
Opening size d=2*Rm*sqgr(l-(cos(teta/2))"*2) = 227.18 mm = 8.944 1Inch
* NET THICKNESSES:"
T = t -c ~c' = 13.40 mm = 0.528 1Inch
tr = P* (R+c+c ')/ (S~0.6*P) = 6.26 mm = 0.247 1Inch
tn' = tn -c2 -cl = 9.52 mm = 0.375 Inch
trn = P*Rn/ (Sn-0.6*P) = 1.37 mm = 0.054 Inch
Horiz. limit to nozzle 0.D. Lo = 80.00 mm = 3.150 Inch
Vertic. limit to shell 0.D. ho = 23.80 mm = 0.937 1Inch
Leg of fillet weld (nozzle to wall) = 9.00 mm = 0.354 Inch
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) = 720.3 mm2 = 1.116 Sqg.in
(sh.) Al=2Lo(t'-F*tr)+2*tn'*(t'-F*tr)*Sn/S = 1810.0 mm2 = 2.805 Sg.in
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 331.8 mm2 = 0.514 Sg.in
(weld) A41 * Min(Sn/S,Sp/S) = 69.3 mm2 = 0.107 Sg.in
(weld) A42 * Sp/S = 0.0 mm2 = 0.000 sSg.in
* TOTAL REINF. AREA Ao = AL+A2+A4 ()+A5 = 2211.0 mm2 = 3.427 8Sqg.in



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.:T2 DN.8”
ASME VIII.1/ -E4.2007+A09 (Metric units) -UG36/37-Transv.plane

MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 3.234 MPa = 469.1 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 2.886 MPa = 418.6 Psi
HYDRAULIC TEST PRESSURE =-Nozzle= 1.3*Pi*Sn0/Sn = 2.080 MPa = 301.7 Psi
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph= 3.234 MPa = 469.1 Psi

MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 4.193 MPa = 608.1 Psi
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C. I. CIVIDAC S.p.A. — COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING UNDER INT. PRESSURE POS.T2 DN.8”
ASME VIII div.1l/ -Ed.2007+A09 (Metric units)

DESIGN TEMPERATURE T = 150.0 C
SHELL MATERIAL (Record Nr 80) SA 516 Gr.70
NOZZLE MATERIAL (Record Nr 39) SA 333 Gr.©6 smls.
SHELI, ALLOWABLE STRESS S = 138.0000 MPa
NOZZLE ALLOWABLE STRESS Sn= 118.0000 MPa
(at room temperature) SnO= 118.0000 MPa
Pressure PO= 1.600 MPa
Overpressure due to static head Ph= 0.000 MPa
Overpressure due to static head (test) Pht= 0.012 MPa
Calculation pressure P=(P0+ Ph)= 1.600 MPa
Shell Internal diameter D = 2*R = 1070.0 mm
Corrosion allowance c = 1.60 mm
Wall undertolerance c' = 0.00 mm
Shell Thickness t = 15.00 mm
Pad Thickness tp = 0.00 mm
Pad Width Ip = 0.00 mm
Nozzle Outside Diameter = 219.10 mm
Nozzle Thickness tn = 12.70 mm
Nozzle Wall Tolerance cl = 1.58 mm
Nozzle Corrosion c2 = 1.60 mm
Type of connection: SET-IN
Distance from rif.point = 165.00 mm
Angular coordinate = 62.56 deg
Nozzle position: RADIAL (F=1)
Opening size d = 2*Rn = 200.06 mm
* NET THICKNESSES:"
t! = t -c -c' = 13.40 mm
tr = P* (R+c+c') / (S—-0.6*P) = 6.26 mm
tn' = tn -c2 -cl = 9.52 mm
trn = P*Rn/ (Sn-0.6*P) = 1.37 mm
Horiz. limit to nozzle O.D. Lo = 80.00 mm
Vertic. limit to shell O.D. ho = 23.80 mm
Leg of fillet weld (nozzle to wall) = 9.00 mm
* REINFORCING AREAS:
(set-in)Areq = d*F*tr+2*F*tn'*tr* (1-Sn/S) 1270.7 mm2
(sh.) Al=2Lo(t'-F*tr)+2*tn'* (t"'-F*tr)*Sn/S = 1257.8 mm2
(nozzle) A2 = 2*ho*(tn'-trn)*Sn/S = 331.8 mm2
(weld) A4l * Min(Sn/S,Sp/S) = 69.3 mm2
(weld) A42 * Sp/S = 0.0 mm2
* TOTAL REINF. AREA Ao = Al+A2+A4 ()+AD = . 1658.8 mm2

- UG 36/37
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

REINFORCEMENT OF OPENING UNDER INT. PRESSURE P0OS.TZ2 DN.
ASME VIITI div.l1 / -Ed.2007+A09 (Metric units)

fe1d

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)-=——=====mm=—————

0.500

-34.6 F

-1

0.054
0.375

57.0

0.34
0.31
0.31

312.
268.

301.
312.

NOZZLE
Curve of fig UCS66 = C-Material Normalized
Governing thickness = 12.70 mm =
Unadjusted MDMT from table UCS-66 = ~-37.0 C =
Tr = = 1.37 mm =
Tn = Thk. —-Corrosion - Wall undertolerance= 9.52 mm =
Coincident ratio = 0.144
ADJUSTED MDMT from fig UCS66.1 = -105.0 C =
* CHECK ACCORDING TO UG 45
Check according to UG45 OKR!
Min thickness of standard wall pipe + c = 8.76 mm =
Min thickness under int. pressure + c (E=1l) = 7.86 mm =
Min thickness according to UG 45 = 7.86 mm =
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 2.155 MPa =
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 1.853 MPa
HYDRAULIC TEST PRESSURE -Nozzle= 1.3*Pi*Sn0/Sn = 2.080 MPa =
BASIS FOR CALC.TEST PRESSURE Pb = MAWP (N&C)+Ph= 2.155 MPa
MAX. ALL. HYDR.TEST PRESSURE-Nozzle = 1.3*Pb-Pht = 2.789 MPa

404.

F

5
0
0

Ul ~J

Inch

Inch
Inch
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Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
REINFORCEMENT OF OPENING POS.T1 DN.8”-T2 DN.8”
ASME VIII.1l/ -Ed.2007+A09 (Metric units) -UG36/37-Mult.Openings

Angular distance between Nozzles g = 54.88 Deg
Distance from rif.point Nozzle 1 z1 = 165.00 mm = 6.496 Inch
Distance from rif.point Nozzle 2 72 = 165.00 mm = 6.496 Inch
Lec = sqr(({(g*pi/180) (D+s)/2) "2+ (Z2-21)"2) = 520.40 mm = 20.488 1Inch
For Nozzle 1 (between openings) al = 118.08 mm = 4.649 Inch
(outside openings) al'= 133.95 mm = 5.273 1Inch
(Limit of reinforcement) Lo{l)= 103.44 mm = 4.072 Inch
Opening size d = 229.45 mm = 9.034 Inch
For Nozzle 2 (between openings) a2 = 133.95 mm = 5.273 1Inch
(outside openings) a2'= 118.08 mm = 4.649 1Inch
(Limit of reinforcement) Lo(2)= 103.44 mm = 4.072 1Inch
Opening size d = 229.45 mm = 9.034 1Inch

Angle Beta between two openings = 90.00 Deg
Lenght between OD of Nozzles Lsh = Lc-al-a2= 268.38 mm = 10.566 1Inch

Check of multiple openings not required:Lsh > (lo(l)+lo(2))



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
WELDING NECK FLANGE POS.:421
ASME VIII div.l / -Ed.2007+A09 (Metric units) - Appendix 2

* DESIGN TEMPERATURE T = 150.0 C = 302.0 F

* MATERTIAL:

FLANGE (Record Nr 75) SA 266 Gr.2
SHELL (Record Nr 80) SA 516 Gr.70
BOLTING (Record Nr 86) SA 193 B7 ; <=64 mm
GASKET -1 -GRAFITE CON ANIMA IN 316
* ALLOW. STRESSES: —-—-—--- Flange———————=———————— Hub--————————————— Bolting-—--—~
MPa / Psi MPa / Psi MPa / Psi

DESIGN Sf =138.000 / 20015.2 Sh =207.000 / 30022.9 Sb =172.000 / 24946.5
SEATING Sfa=138.000 / 20015.2 Sha=207.000 / 30022.9 Sba=172.000 / 24946.5

* GASKET PARAMETERS: m = 2.00 y= 2466 Psi N=30.0 mm w= 0.00 mm
Design pressure Pd= 1.600 MPa = 232.1 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(Pd+Ph)= 1.600 MPa = 232.1 Psi
Corrosion allowance c = 1.60 mm = 0.063 inch
Flange outside diameter A = 1220.00 mm = 48.031 inch
Bolt circle C = 1171.00 mm = 46.102 inch
Mean gasket diameter G = 1106.00 mm = 43.543 inch
Flange inside diameter (uncorroded) B = 1070.00 mm = 42,126 inch
Hub at large end (uncorroded) gl= 18.00 mm = 0.709 inch
Shell thickness (uncorroded) g0= 15.00 mm = 0.591 inch
Flange thickness t = 75.00 mm = 2.953 inch
Hub length h = 30.00 mm = 1.181 inch
Bolt number and type n 40 7/8 ' (Ansi)

Area of one bolt ab= 270.32 mm2 = 0.419 Sqg.in
————————————————————————— CALCULATED GASKET DIMENSIONS ————————————————————

bo = N/2 = 15.000 mm = 0.5%1 inch

b = 2.5*SQOR(bo) (bo > 6) = 9.682 mm = 0.381 inch

Effective gskt.diameter Ge = G+N-2*Db = 1116.63 mm = 43.962 inch
———————————— CHECK OF BOLTING AREA (actual area: Ab = 16.76 Sg.in)-——~—————m~

Wml >= ,785%Ge2*P + 2*b*3,14*Ge*m*P = 400913.082 1b

Wm2 >= 3.14*Ge*b*y = 129744.766 1b

Aml = Wml/Sb = 16.07 Sqg.in

Am2 = Wm2/Sba = 5.20 Sqg.in

Ab(max.for gasket crash)=6.28*y*G*N/Sa = 31.92 Sg.in
———————————————————— FLANGE LOADS, LEVER ARMS AND MOMENTS —-———--—-———————

cF = MAX(SQR(PI*C/n/(2*dB+6*t/(m+0.5))),1) = 1.000

HD = .785%(B+2*c)2*P = 325211.1 1b hD=R+0.5* {(gl-c) = 1.60 inch

HT = .785*Ge"2*P - HD = 26856.9 1b hT= (R+gl-c+hG) /2= 1.50 inch

HG = Wml - HT - HD = 48845.1 1b hG=(C-Ge) /2 = 1.07 inch

DESIGN: MO = 613602.0 lb*inch =M0*cF/ (B+2*c) = 14522 1b

W = (Am+Ab)*Sba*0.5 = 409508.5 1b hG=(C-Ge) /2 = 1.07 inch

BOLTING-UP: MO = 438246.0 lb*inch M=MO*cF/(B+2*c) = 10372 1b
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
WELDING NECK FLANGE PO0S.421
ASME VIII div.l / ~-Ed.2007+A09 (Metric units) - Appendix 2
—————————————————————————————— FLANGE CONSTANTS ————mm—mm oo o o

K = A/ (B+2*c) = 1.137
U =(K2* (1+8.55246*LGT(K)-1)/1.36136/ (K2-1)/(K-1) = 16.676
T =(K2*(1+8.55246*LGT(K)-1)/(1.0472+1.9448*K?)/(K-1) = 1.864
Y = (0.66845+5.71690*K"2*LGT (K)/(K2-1))/ (K-1) = 15,175
Z = (K2+1)/(K2-1) = 7.843
(gl-c)/ (g0-c) = 1,224
h/SQR ( (B+2*c) (g0-c)) = 0.250
f = (figure 2-7.6) = 1.000
F = (figure 2-7.2) = 0.895
vV = (figure 2-7.3) = 0.456
e = F/SQR((B+2*c) (g0-c)) = 0.190
d = U/V*SQR( (B+2*c) (g0-c)) * (g0-¢) 2 = 48.043
L = (t*e+l)/T+t?/d = 1.373

————————————————————————— FLANGE STRESSES--(design /  bolting-up) ---—-—-—--
MPa Psi MPa Psi

SH = £*M/L/(gl-c)? = 174.938 25372.7 / 124.944 18121.7

SR = (1.33*t*e+l)*M/L/t2 = 14.595 2116.9 / 10.424 1511.9

ST = Y*M/t2-2Z*SR = 59.812 8675.1 / 42.719 6195.9

0.5* (SH+SR) = 84.767 13744.8 / 67.684 9816.8

0.5* (SH+ST) = 117.375 17023.9 / 83.832 12158.8
————————————————————————— FLANGE RIGIDITY--(design / bolting-up) ==—=——-——-——-
E = = 194000.0 28137371 / 201233.3 29186480

kI= 0.3 / 0.3

hO=sqr (B*g0) 4.721 / 4.721

J = 52.14*MO*V/ (L*E*g02*h0*KI)= 0.95824 / 0.65979
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WELDING NECK FLANGE POS.421

ASME VIII div.l / -Ed.2007+A09 (Metric units) - Appendix 2

MAX . ALLOWABLE WORKING PRESSURE: (New&Cold)MPa/Psi (Hot&Corr)MPa/Psi
FLANGE = 2.0056 / 290.9 1.6697 / 242.2
BOLTS = 1.6686 / 242.0 1.6686 / 242.0

HYDRAULIC TEST PRESSURE
Hub

= 1.3*Pd*Sha/sh = 2.080 MPa 301.7 Psi
Flange = 1.3*pd*Sfa/Sf = 2.080 MPa 301.7 Psi
Bolts = 1.3*Pd*Sba/Sb = 2.080 MPa 301.7 Psi
Min. test pressure = 2.080 MPa 301.7 Psi
BASIS FOR CALCULATED TEST PRESSURE
Hub Pbl =MAWP (New&Cold)+Ph = 2.006 MPa 290.9 Psi
Flange Pb2 =MAWP (New&Cold)+Ph = 2.006 MPa 290.9 Psi
Bolt Pb3 =MAWP(New&Cold)+Ph = 1.669 MPa 242.0 Psi
MAX.ALL. TEST PRESSURE =Min(Pbl,Pb2,Pb3)*1.3-Pht = 2.157 MPa 312.9 Psi

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)———==========——=-

FLANGE
Governing thickness = 15.00 mm = 0.591 Inch
Curve of fig UCS66 =B
MDMT (UG-20(f)) = -28.9 C = -20.0 F

a) Completed vessel shall hydrostatically tested per UG-99(b) or (c) 27-4

b) The thermal or mechanical shock loadings are not a controlling design
requirement (See UG-22)

c) Cyclical loading is not a controlling design requirement (See UG-22)

BOLTING
MDMT = -48.0 C = -54.4 F
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Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17
BOLTED FLAT COVER POS.:502

ASME VIIT div.1l /-Ed.2007+A09 (Metric units) -UG-34/TEMA RCB-9.21
* DESIGN TEMPERATURE T = 150.0 C = 302.0 F
* MATERIAL:
COVER (Record Nr 75) SA 266 Gr.2
BOLTING (Record Nr 86) -SA 193 B7 ; <=64 mm
* ALLOW. STRESSES: ——————m—————o Cover——————————————— Bolting——=——=——-—
MPa / Psi MPa / Psi
DESIGN 138.000 / 20015.2 172.000 / 24946.5
SEATING 138.000 / 20015.2 172.000 / 24946.5
Design pressure Pd= 1.600 MPa = 232.1 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(Pd+Ph)= 1.600 MPa = 232.1 Psi
Bolt load at design conditions Wml = 400913.1 1b
Bolt load at bolting-up W = 409508.5 1lb
Gasket load reaction diameter G = 1116.63 mm = 43.962 inch
Bolt circle G+2*hG = 1171.00 mm = 46.102 inch
Nominal channel inside diameter ND = 1070.00 mm = 42,126 inch
Bolt area AB = 10812.8 mm2 = 16.760 Sg.in
Elastic modulus E = 193687 MPa = 28092000 Psi
Corrosion allowance cl= 1.60 mm = 0.063 inch
Gasket groove c2= 5.00 mm = 0.197 inch
c = max(cl,c2) = 500 mm = 0.197 inch
Adopted thickness (Center) T = 86.00 mm = 3.386 inch
Adopted thickness (Periphery) T'= 72.00 mm 2.835 inch
Factor C (Fig. Ug-34) C = 0.3
————————————————————————————— OPERATING CONDITIONS == e o
t = G*SQR(CP/S+1.9*Wml*hG/S/G"3)+c = 75.25 mm = 2.962 inch
t'= G*SQR(1l.3*Wml*hG/S/G"3) = 24.45 mm = 0.963 inch
———————————————————————————— BOLTING-UP CONDITIONS —=——— e e e
t = G*SQR(1.9*W*hG/So/G"3)+c = 29.71 mm = 1.170 inch
———————————————————— MINIMUM THICKNESS ACCORDING TO TEMA RCB-9.21l---——————————-
Channel deflection Y = ND/80O0 = 1.34 mm = 0.053 inch
T=(G/E/Y* (.0435*G"3*P+,5*3B*AB*hg) ) ~.33+c = 85.76 mm = 3.376 inch
MAX. ALLOWABLE WORKING PRESSURE (New & Cold) = 2.127 MPa = 308.5 Psi
MAX. ALLOWABLE WORKING PRESSURE (Hot & Corr) = 2.127 MPa = 308.5 Psi
HYDRAULIC TEST PRESSURE = 1.3*Pgd*Sa/S = 2.080 MPa = 301.7 Psi
BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph = 2.127 MPa = 308.5 Psi
MAX. ALL. HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 2.753 MPa = 399.4 Psi
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BOLTED FLAT COVER POS.:502
ASME VIII div.l / -Ed.2007+RA09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT) ——————mm—mmmmmmmm

Governing thickness = 21.50 mm = 0.846 Inch
Curve of fig UCS66 =B
MDMT (UG-20(£f)) = -28.9 C = -20.0 F

a) Completed vessel shall hydrostatically tested per UG-99(b) or (c) 27-4

b) The thermal or mechanical shock loadings are not a controlling design
reguirement (See UG-22)

c) Cyclical loading is not a controlling design requirement (See UG-22)
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIII div 1 Ed.2007+A09

Integral shellside and tubeside

* MATERIALS:

TUBESHEET (Record Nxr 75) SA 266 Gr.2
Tubesheet design temperature Tp
Allowable stress, design condition S
Allowable stress at room temperature 520
Modulus of elasticity, design condition E
Modulus of elasticity, atmosferic condition Ei
TUBES (Record Nr 129) -SA 210 Gr.Al

Tube design temperature Tt
Allowable stress, design condition StT
Modulus of elasticity, design condition EtT
Modulus of elasticity, atmosferic condition EtTi
CHANNEL (Record Nrxr 80) SA 516 Gr.70
Channel design temperature Tc
Allowable stress, design condition Sc
Modulus of elasticity, design condition Ec
Poisson's ratio vc
SHELL (Record Nr 80) SA 516 Gr.70

Shell design temperature Ts
Allowable stress, design condition Ss
Modulus of elasticity, design condition Es
Poisson's ratio vs
TUBESIDE VACUUM : No

SHELLSIDE VACUUM : Psv
Shellside design pressure Ps?
Tubeside design pressure PL?
Shellside static head, design condition Ps'?
Tubeside static head, design condition P!
Shellside calculation pressure Ps = Ps'+Ps'’
Tubeside calculation pressure Pt = PL'+Pt''

1

I

I

I

I

(Metric units)

280.00
131.800
138.000

185000

201233

340.00
117.400
180200
202272

150.00
138.000
185000
0.300

340.00
129.600
180200
0.300

.100
.600
.600
.000
.000
. 600
.600

FOOORr OO

srl - Milano,Italy-ASME VIII div 1 Rev.17.00

-~ UHX-12
°C = 536.00 °F

MPa= 18116.0 Psi
MPa= 20015.2 Psi
MPa=26832030 Psi
MPa=29186480 Psi
°C = 644.00 °F

MPa= 17027.5 Psi
MPa=26135847 Psi
MPa=29337159 Psi
°C = 302.00 °F

MPa= 20015.2 Psi
MPa=28282410 Psi
°C = 644.00 °F

MPa= 18796.9 Psi
MPa=26135847 Psi
MPa= -14.70 Psi
MPa= 87.0 Psi
MPa= 232.1 Psi
MPa= 0.0 Psi
MPa= 0.0 Psi
MPa= 87.0 Psi
MPa=  232.1 Psi

100
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIII div 1 Ed.2007+A09 (Metric units)

I

I

I

I

I

I

I

Channel thickness tc
Channel corrosion allowance Corc
Channel thickness tolerance Tolc
Cylindrical channel

Channel inside diameter Dc
Channel course length lc
Min. channel course length for calc. as integral
Shell thickness ts
Shell corrosion allowance Cors
Shell thickness tolerance Tols
Shell inside diameter Ds
Shell course length 1s
Min. shell course length for calc. as integral
Tubesheet thickness h
Tubesheet corrosion allowance on tubeside Ct
Tubesheet corrosion allowance on shellside Cs
Diameter of perforated tubesheet area DO
Total area of untubed lanes AL
Outside diameter of tubesheet A
Tube side pass partition groove depth hg
Depth of welded tube groove hw
Expanded length of tube in tubesheet ltx
Nominal outside diameter of tube dt
Triangular tube pitch i)
Nominal tube wall thickness tt =

15.

00

1.600
0.000

1070.

337.00
228.04

15.

00

00

1.600
0.000

1070.

200.00
228.04

80.
1.

1.
1051.

00

00
60
60
43

565910

1100.
0.

1.
65.
15.
20.
2.

00
00
50
00
87
00
11

I

I

I

1

I

- UHX-12

0.591
0.063
0.000

42.126
13.27
8.98
0.591
0.063
0.000
42.126
7.87
8.98
.150
.063
.063
.395
877
.307
.000
.059
.559
.625
.787
.083

W~
= O oW

N

OO ONOOW

Inch
Inch
Inch

Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch
Inch?
Inch
Inch
Inch
Inch
Inch
Inch
Inch
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"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIII div 1 Ed.2007+A09 (Metric units) - UHX-12
h'g =max((hg-ct);hw) h'g = 1.50 mm = 0.059 Inch
1 =(p-dt)/p n= 0.206
p =(1ltx)/ (h-Ct-Cs) p = 0.846
d*=max ( (dt-2-tt- (ELtT/E) - (StT/S) -p); (dt-2-tt)) d* = 12.771 mm = 0.503 Inch

P
p¥*= ———mm e p* = 21.0454 mm = 0.829 Inch

§(1-4-U1/(&-D0))

n*= (p*—d*)/p* n* = 0.393
o= a0 = -0.0029
ol= al = 0.2126
o2= a2 = 3.9906
o3= a3 = -6.1730
ad= ad = 3.4307
BO= B0 = 0.9966
Bli= Bl = -4.1978
BR2= B2 = 9.0478
B3= B3 = -7.9855
B4= B4 = 2.2398
E*/E=a0+ol -p*+a2-p*2+ol3-p*3+od - p*? E*/E =0.404355

VF=R0+BL ¥ +B2 p*2+R3 - p* 2 HBL ¥t v* =0.312363
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"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIII div 1 Ed.2007+A09% (Metric units)

* Shellside pressure only

ps=(Ds+2-Cors+2-tols) /DO ps = 1.0207
pc=(Dc+2-Corc+2-tolc) /DO pc = 1.0207
Mts=(D02/16) - ((ps=1) - (ps?+1l) -Ps—(pc~1) - (pc2+1) Pt ) = 1753 N =
1S5(12- (1-vs?))
Bs=—r— e =
S(((Ds+2-Coxrs+2-tols)+ (ts-Cors-Tols) )+ (ts-Cors-Tols))
Bs = 0.015 1/mm=
Es* (ts—-Cors-Tols) 3
Ks=Rg+—————-mo——— o ————— Ks = 1196313 N =
6- (1l-vs?)
6+ (Ds+2-Cors+2-tols) (h—-ct-cs)?-Bs?
§s=——————mm e Ks- (1+(h-ct-cs) "Bs + ———————m——m—m ) =
{h-ct-cs) 2
5s = 48063 MPa=
(Ds+2-Cors+2-tols)? Vs
£5= ——————m e (L -~ ——) £s = 0.101 mm®/N=
4Es+ (ts-cors—-tols) 2
is= ps-ks-Bs-£s- (1+h-Bs) is = 4021.8 mm?
13(12+ (1-vc2))
Bem— e =
S({((Dct2:Corc+2-tolc)+ (tc-Corc-Tolc)) - (tc-Corc-Tolc))
Bc = 0.015 1/mm=
Ec* {(tc-Corc-Tolc)?
Ke=Rc+~—~————rmmm e Kc = 1294568 N =
6 (1l-vc?)
6+ {(Dc+2+Corc+2-tolc) (h—ct-cs)2-Rc?
Sc=———m e Ke* (l+(h-ct-cs) *Bc + ————mmmm——— ) =
(h—-ct-cs) 2
Sc = 52011 MPa=
(Dc+2+Corct+2-tolc)? vc
£O= —mmmmmm e (1 - -—=) £c = 0.094 mm®/N=
4Ec+ (tc—-corc-tolc) 2
ic= pcrkc:Bcrf£ct (1+h-Bc) jc = 4021.8 mm?
K=A/D0 K = 1.046
F=((1-v*)/E*) - (8§s+3c+E-1n(K)) F = 0.997

srl - Milano,Italy-ASME VIII div 1 Rev.17.00

- UHX-12

394 1b

0.3826 1/in

268942 1b

6970978 Psi

0.00003 in3*/1b

= 6.234 In?

0.3826 1/in

291030 1b

7543511 Psi
0.00003 in3/1b

= 6.234 In?
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy-ASME VIII div 1 Rev.17.00
"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIIT div 1 Ed.2007+A09 (Metric units) - UHX-12

M*=Mts+;c:Pt-js-Ps M*

-660 N = -148 1b

M*-(D02/32) -F- (Ps-Pt)

Mp= ————— Mp = -10678 N = ~-2400 1b
1+F
MO= Mp+(D02/64) - (3+v*) - (Ps-Pt) MO = 23652 N = 5317 1b
M = max([Mpl|;I|MO|) M = 23652 N = 5317 1b
Tubesheet bending stress
6-M
I . 2+8 ' = 63.659 MPa= 9232.9 Psi
p*e (h-h'g-Cs-Ct) 2
Tubesheet shear stress
e = (1/(4-p))-(D0O/(h-ct-cs))*|Ps—-Pt| » 0.8-8 « = 9.945 MPa= 1442.4 Psi
(Ds+2-Cors+2-tols) ?
f M = e e e Ps =
4-(ts—-Cors-Tols) - (Ds+2:Cors+2-tols+ts-Cors-Tols)
sm = 11.865 MPa= 1720.9 Psi
6-ks 1-v* DO (h~ct-cs) *Bs Doz
fsh =——— (Bs+£s5*Ps+br————tmmmm—meee s (I mm e —— } (Mp+—--—(Ps—-Pt) })
(ts-Cors-Tols) ? E* (h~-ct-cs)?® 2 32
sb = 117.811 MPa= 17087.1 Psi

Total stress in shell at tubesheet junction

fs= |’sm| + |’sb} . SPSs s = 129,677 MPa= 18808.0 Psi
(Dc+2-Corc+2-tolc) 2
M = — e —————— Pt =
4- (tc-Corc-Tolc) * (Dc+2-Corc+2-Tolc+tc~-Corc-Tolc)
'cm = 0.000 MPa= 0.0 Ppsi
6-kc 1-v* DO (h-ct-cs) -Bc DOz
'ch =—————— (Bc-f£cPt-6————rmmmm— s (I ———— ) (Mp+~-~—(Ps-Pt)))
(tc-Corc-Tolc) 2 E* (h-ct-cs)? 2 32
cb = -87.855 MPa=-12742.3 Psi

"e=|"cm|+]|"cbl| » SPSc "c = 87.855 MPa= 12742.3 Psi
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy-ASME VIII div 1 Rev.17.00
"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIII div 1 Ed.2007+A09 (Metric units) - UHX-12

Tubesheet considered as simply supported as per UHX-12.6

ps=(Ds+2-Cors+2-tols) /DO ps = 1.0207
pc=(Dc+2-Corc+2-tolc) /DO pc = 1.0207

Mts=(D0%?/16) - ((ps~1) - (ps2+]1) +Ps—(pc—-1) * (pc?3+1) ‘Pt ) = 1753 N = 394 1b
Bs= Bs = 0 1/mm= 0 1/in
Ks= Ks = 0N = 0 1b

Ss= 3s = 0 MPa= 0 Psi
£s= £s = 0 mm?/N= 0 in3/1b
is= ps+ks*Bs+£s*: (1+h-Bs) is = 0.0 mm2 = 0.000 In?
Bc= Bc = 0 1/mm= 0 1/in
Kc= Kc = ON = 0 1b

Sc= 5c = 0 MPa= 0 Psi
£c= fc = 0 mm3/N= 0 in3/1b
ic= pc-kc-Bc-£c- (1+h-Bc) ic = 0.0 mm? = 0.000 In?
K=A/D0 K= 1.046

F=((1-v*)/E*)+ (§s+3c+E-1n(K)) r

I

0.077
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C. I. CIVIDAC S.p.A.

- CoOMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.

"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIII div 1 Ed.2007+A08

M*=Mts+jc-Pt-js-Ps

M*-(D02/32) -F- (Ps—-Pt)

Mp: ————————————————————————
1+F

MO= Mp+(D0?/64) - (3+v*) - (Ps-Pt)

M = [MO]

Tubesheet bending stress

pn*+ (h-h'g-Cs-Ct) 2

(Metric units)

"

2.

M*

Mp

MO

I

1753

149

34479
34479

92.800

srl - Milano,Italy-ASME VIII div 1 Rev.17.00

- UBHX~-12
N = 394 1b
N = 34 1b
N = 7751 1b
N = 7751 1b
MPa= 13459.5 Psi
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.
"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIII div 1 Ed.2007+A09 (Metric units)

* Tubeside pressure + shellside vacuum

Psv= Psv = -0.100 MPa=
ps=(Ds+2-Cors+2-tols) /D0 ps = 1.0207
pc=(Dc+2-Corc+2-tolc) /DO pc = 1.0207
Mts=(D02/16) - ({ps-1) - (ps2+1) -Ps—-(pc-1) - (pc2+1) -Pt ) -4975 N =
1S(12- (1-vs?))
RS =
S§(((Ds+2:Cors+2-tols)+(ts—Cors-Tols)) - (ts-Cors-Tols))
Bs = 0.015 1/mm=
Es* (ts-Cors-Tols) 3
Ks=hsr——-—mmmmmmm Ks = 1196313 N =
6+ (1-vs?)
6+ (Ds+2-Cors+2-tols) (h-ct-cs)2-Bs?
e R e Ks* (14 (h-ct-cs) *Bs + ———————————— ) =
(h—ct-cs) 2
5s = 48063 MPa=
(Ds+2-Cors+2-tols)? Vs
£8= —m—mmmmmmmm o (1 - —-—) £s = 0.101 mm?®/N=
4Es- (ts~cors-tols) 2
is= ps-ks-fBs-£s- (1+h-Bs) is = 4021.8 mm?
13(12- (1-vc?))
RC= =
S(((Dc+2-Corc+2-tole)+(tc-Corc~Tolc)) * (tc-Corc-Tolc))
Bc = 0.015 1/mm=
Ec* (tc~-Corc-Tolc) ®
Ke=Ro+—=——mmmmm e e Kc = 1294568 N =
6+ (1-vc?2)
6+ (Dc+2-Corc+2-tolc) (h-ct-cs)2-Rc?
Se=m—mmm e s Kc: (1+(h-ct-cs) *Bc + ————————————— ) =
(h~ct-cs) 2
Sc = 52011 MPa=
(Dc+2+Corc+2-tolc) ? vC
£C0= ———mmmmm e (1 - ——) £c = 0.094 mm?®/N=
4Ec- (tc—corc-toclc) 2
ic= pc-kc-Bc-£c- (1+h-Bc) jic = 4021.8 mm?
K=A/D0O K = 1.046
F=((1-v*)/E*) - (8s+3c+E-1n(K)) F = 0.997

srl - Milano,Italy-ASME VIII div 1 Rev.17.00

- UHX-12

-14.70 Psi

-1118 1b

0.3826 1/in

268942 1b

6970978 Psi

0.00003 in3*/1b

= 6.234 In?
0.3826 1/in

291030 1b

7543511 Psi

0.00003 in3*/1b

= 6.234 In?
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy-ASME VIII div 1 Rev.17.00
"U" TUBE TUBESHEET CALCULATION position :350
According to ASME VIII div 1 Ed.2007+A09 (Metric units) - UHX-12

M*=Mts+jc*Pt—-;s*Ps M* 1875 N

421 1b

M*-(D02/32) -F- (Ps-Pt)

Mp= ————————— Mp = 30307 N = 6813 1b
1+F
MO= Mp+(D02/64) - (3+v*) - (Ps-Pt) MO = -67132 N = -15092 1b
M = max({|Mpl|;|MO|) M = 67132 N = 15092 1b
Tubesheet bending stress
6+M
e it w 2°8 " = 180.684 MPa= 26206.1 Psi

p*+ (h-h*g-Cs-Ct) 2
Tubesheet shear stress

e = (1/(4-n))+(D0/ (h-ct-cs)) - |Ps-Pt| s, 0.8-8 s = 28.226 MPa= 4093.9 Psi
(Ds+2+Cors+2-tols)?
I = e e e Ps =
4- (ts-Cors-Tols) «- (Ds+2-Cors+2-tols+ts-Cors-Tols)
fsm = =-2.037 MPa= -295.4 Psi
6-ks 1-v* DO (h~ct-cs) *Bs D02
'sb =—r—mmmmmm (Bs+£58°P8+6+————+—————mm—— (l4——mmm o ) (Mp+---(Ps—-Pt)})
(ts-Cors-Tols) ® E* (h-ct-cs)® 2 32

Total stress in shell at tubesheet junction

fs= |'sm| + |"sb]| » SPSs ''s = 238.760 MPa= 34629.3 Psi
(Dc+2+Corc+2-tolc) 2
IO = m e Pt =
4+ (tc-Corc~Tolc) « (Dc+2-Corc+2-Tolc+tc—-Corc-Tolc)
cm = 31.641 MPa= 4589.1 Psi
6-kc 1-v* DO (h~ct-cs) *Bc D02
'gh =—m—m— e (Be£Cc " PL-6r————t s ([ } (Mp+-—--(Ps—-Pt)})
(tc-Corc-Tolc) 2 E* (h-ct-cs)?® 2 32
cb = 347.027 MPa= 50332.0 Psi

"c=|"cm|+]|'cb| » SPSc = 378.667 MPa= 54921.2 Psi

Q
|



C. I. CIVIDAC S.p.A.

- COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBCDEN 10 HR

Software by SANT'AMBROGIO S.I.

"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIIT div 1 Ed.2007+A09

(Metric units)

Tubesheet considered as simply supported as per UHX-12.6

ps=(Ds+2-Cors+2-tols) /DO
pc=(Dc+2-Corc+2-tolc) /DO

ps
pc

Mts=(D02/16)-((ps—l)-(psz+l)-Ps—(pc—l)-(pc2+1)-Pt )

Rs=
Ks=
Ss=
£5=

is= ps+ks<Bs+£s* (1+h-Bs)
RBc=
Ke=
Sc=
£c=
ic= pc-kc-RBc-£c- (1+h-Bc)

K=A/DO
F=({(1-v*)/E*) - (3s+8c+E-1n (K))

Bs
Ks
Ss
£s

i

is =

Bc
Kc
Sc
fc

I

ic =

K
F

i

I

1.0207
1.0207
-4975 N =

0 1/mm=
0N =

0 MPa=

0 mm3/N=

0.0 mm?

0 1/mm=
0N =

0 MPa=

0 mm?3/N=
0.0 mm?

1.046
0.077

srl - Milano,Italy-ASME VIII div 1 Rev.17.00
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- UHX-12

1b

1/in
1b

Psi
in?*/1b

0.000 In2

0
0
0
0

1/in
1b

Psi
in3/1b

0.000 In?Z



C. I. CIVIDAC S.p.A.

- COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.

srl - Milano,Italy-ASME VIII div 1 Rev.17.00

"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIII div 1 Ed.2007+A09

M*=Mts+jc*Pt—js-Ps

M*-(D02/32) -F- (Ps-Pt)

MO= Mp+(D02/64) - (3+v*) - (Ps-Pt)
M = |MOJ

Tubesheet bending stress
6-M

p*- (h-h'g-Cs-Ct) 2

(Metric units)

M*

Mp

MO

I

I

- UHX-12
-4975 N = -1118 1b
-424 N = -95 1b
-97863 N = -22000 1b
97863 N 22000 1b
263.396 MPa= 38202.4 Psi
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy-ASME VIII div 1 Rev.17.00

"U" TUBE TUBESHEET CALCULATION position :350

According to ASME VIII div 1 Ed.2007+A09 (Metric units)

MAX.ALLOWABLE WORKING PRESSURE: (NewgCold)MPa/Psi

- UHX-12

(Hot&Corr)MPa/Psi

SHELL SIDE = 2.711 / 393.2 1.808 / 262.2
= 2.606 / 378.0 1.975 / 286.4

TUBE SIDE

HYDRAULIC TEST PRESSURE

Tubesheet

(With design pressure) = 0.817 / 118.5

BASIS FOR CALCULATED TEST PRESSURE

Pb=MAWP (New&Cold) +PHydr,design

static head
MAX.ALL.TEST

2.711 / 393.
; (test) PHydr, test 0.025 / 3.6
PRESSURE =Pb*1,3-PHydr,test= 3,499 / 507.5

N

I

SHELL SIDE (MPa/Psi) TUBE SIDE (MPa/Psi)

2.178 / 315.

2.606 / 378.
6.012 / 1.
3.376 / 489.

~1
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T 112
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00

ASME VIII div.l / Ed.2007+A09 (Metric units)

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT) ———=mrmm=—m—————m

TUBE SIDE
Governing thickness = 20.00 mm = 0.787 Inch
Curve of fig UCS66 =B
MDMT (UG-20(f)) = -28.9 C = -20.0 F

a) Completed vessel shall hydrostatically tested per UG-9%(b) or (c) 27-4

b) The thermal or mechanical shock loadings are not a controlling design
requirement (See UG-22)

c) Cyclical loading is not a controlling design requirement (See UG-22)

SHELL SIDE
Governing thickness = 20.00 mm = 0.787 Inch
Curve of fig UCS66 =B
MDMT (UG-20(f)) = -28.9 C = -20.0 F

a) Completed vessel shall hydrostatically tested per UG-99(b) or (c) 27-4

b) The thermal or mechanical shock loadings are not a controlling design
requirement (See UG-22)

c) Cyclical loading is not a controlling design requirement (See UG-22)
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REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
EXCHANGER TUBE POS.:351

ASME VIIT div.1l / -Ed.2007+A09 (Metric units) - UG 27
* DESIGN TEMPERATURE T = 340.0 C = 644.0 F
* MATERIAL: TUBE (Record Nr 129) SA 210 Gr.Al
* ALLOW. STRESSES: ——————————m——— o —— Tubge ——— e
MPa / Psi
S = 117.400 / 17027.5
(At room temperature) Sa= 118.000 / 17114.5
Internal Pressure Pi= 1.700 MPa = 246.6 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (Test) Pht= 0.012 MPa = 1.7 Psi
Calculation pressure P=(Pi+ Ph)= 1.700 MPa = 246.6 Psi
Internal diameter D = 2*R = 11.65 mm = 0.46 Inch
Joint efficiency E = 1.00
Corrosion allowance c = 0.00 mm = 0.0000 Inch
Wall undertolerance c' = 0.00 mm = 0.0000 Inch
tr+c+c! = P*(R+c+c')/(S*E-0.6*P) +c+c' = 0.08 mm = 0.003 Inch

Adopted thickness t = 2.11 mm 0.0831 Inch

* MAXIMUM ALLOWABLE WORKING PRESSURES

New & cold = 35.112 MPa = 5092.6 Psi
Hot & corroded = 34.934 MPa = 5066.7 Psi
* HYDRAULIC TEST PRESSURE -Shell = 1.3*Pi*Sa/S = 2.221 MPa = 322.2 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C) +Ph= 35.112 MPa = 5092.6 Psi
* MAX. ALL.HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 45.634 MPa = 6618.6 Psi
CHECK UNDER EXTERNAL PRESSURE (UG 28)

External Pressure Pe= 0.600 MPa = 87.0 Psi
Overpressure due to static head Ph= 0.000 MPa = 0.0 Psi
Overpressure due to static head (test) Pht= 0.024 MPa = 3.5 Psi
Calculation pressure P=(Pe+ Ph)= 0.600 MPa = 87.0 Psi
Outside diameter Do= 15.87 mm = 0.62 Inch
Elastic Modulus E = 173618 MPa = 25181234 Psi
Axial length between reinforcements L = 4700.00 mm = 185.04 Inch
Adopted thickness t = 2.11 mm = 0.083 Inch
Corrosion Allowance c = 0.00 mm = 0.000 Inch
Wall undertolerance c' = 0.00 mm = 0.000 Inch
Yield Strength = 202.1455 MPa = 29318.8 Psi
s’ = min(2*S,0.9*Ys) = 181.9309 MPa = 26386.9 Psi
L/Do = 296.156

Do/ (t-c-c") = 7.521

A (Fig.G-UG-28) = 0.019721483

B (Fig.G-CS-2 ) = 95.6045 MPa = 13866.3 Psi
Pal= (2.167* (t-c-c')/Do-0.0833)*B = 19,5811 MPa = 2840.0 Psi
Pa2= 2*3'*(t-c-c')/Do*{(1l-(t-c-c') /Do) = 41,9453 MPa = 6083.7 Psi
Pa = min (Pal,Pa2) = 19.5811 MPa = 2840.0 Psi
Min. thickness for external pressure tr+ct+c's= 0.205 mm = 0.0081 Inch
Max allowable working pressure (New & Cold) = 24.650 MPa = 3575.1 Psi
Max allowable working pressure (Hot & Corr) = 19.581 MPa = 2840.0 Psi
* HYDRAULIC TEST PRESSURE -Shell =1.3*Pi*Sa/S = 0.784 MPa = 113.7 Psi
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph = 24.650 MPa = 3575.1 Psi
* MAX. ALL. HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 32.020 MPa = 4644.2 Psi
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REGENERATOR/CONDENSER -~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.T.

ASME VIII div.1 /

——————————————————— MINIMUM DESIGN METAL TEMPERATURE (MDMT)

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

—-Corrosion

from

-Corrosion

from

srl - Milano,Italy ~-ASM/ 17.00

CYLINDRICAL SHELL POS.:351

-Ed.2007+A09

table UCS-66

- Wall undertolerance

fig UCS66.1

table UCS-66

- Wall undertolerance

fig UCS66.1

(Metric units)

= B
2.11 mm =
-28.0 C
0.08 mm
2.11 mm
0.040
-105.0 C

LI I | [
W

I
Il

2.11 mm
~-29.0 C

0.19 mm

2.11 mm =
0.092
-105.0 C

I

i

I

I
Ii

0.083
-20.2

0.003

0.083

-157.0

0.083
-20.2

0.008

0.083

-157.0

Inch

Inch
Inch

Inch

Inch
Inch

114



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER —~ PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,Italy -ASM/ 17.00
CYLINDRICAL SHELL POS.:INT.PIPE NOZZLES S1-S2

ASME VIII div.1l / -Ed.2007+A09 (Metric units) - UG 27
* DESIGN TEMPERATURE T = 300.0 C = 572.0
* MATERIAL: SHELL (Record Nr 39) SA 333 Gr.6 smls
* ALLOW. STRESSES: ~——m—————— e Shell ———————mm
MPa / Psi
S = 118.000 / 17114.5
(At room temperature) Sa= 118.000 / 17114.5
Internal Pressure Pi= 2.003 MPa = 290.5
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (Test) Pht= 0.012 MPa = 1.7
Calculation pressure P=(Pi+ Ph)= 2.003 MPa = 290.5
Internal diameter D = 2*R = 102.26 mm = 4.03
Joint efficiency E = 1.00
Corrosion allowance c = 3.20 mm = 0.1260
Wall undertolerance c' 0.75 mm 0.0285
tr+c+c! = P*{(R+c+c')/(S*E-0.6*P)+c+c' = 4.89 mm = 0.193
Adopted thickness t = 6.02 mm = 0.2370
* MAXIMUM ALLOWABLE WORKING PRESSURES
New & cold 11.298 MPa = 1638.
Hot & corroded = 4.337 MPa = 629.
* HYDRAULIC TEST PRESSURE -Shell = 1.3%Pi*Sa/S = 2.604 MPa = 377
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph= 11.298 MPa = 1638.
* MAX. ALL.HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 14.675 MPa = 2128.
* ELONGATION (valid for construction from plate only)=50*t/(R+t/2)= 5
Check according to UGléb not considered!
CHECK UNDER EXTERNAL PRESSURE (UG 28)
External Pressure Pe= 0.703 MPa * = 102.0
Overpressure due to static head Ph= 0.000 MPa = 0.0
Overpressure due to static head (test) Pht= 0.000 MPa = 0.0
Calculation pressure P=(Pe+ Ph)= 0.703 MPa = 102.0
Outside diameter Do= 114.30 mm = 4.50
Elastic Modulus E = 179909 MPa = 2609365
Axial length between reinforcements L = 3600.00 mm = 141.73
Adopted thickness t = 6.02 mm = 0.237
Corrosion Allowance c = 6.20 mm = 0.126
Wall undertolerance c' = 0.75 mm = 0.030
L/Do = 31.486
Do/ (t-c-c") = 55.217
A (Fig.G-UG-28) = 0.00036203
B (Fig.G-CS8-2 ) = 31.7773 MPa = 4608.9
Pa = 4*B/3/(Do/ (t-c-c")) = 0.7673 MPa = 111.3
Min. thickness for external pressure tr+ctc'= 5.955 mm = (0.2344
Max allowable working pressure (New & Cold) = 6.525 MPa = 946.
Max allowable working pressure (Hot & Corx) = 0.767 MPa = 111.
* HYDRAULIC TEST PRESSURE -Shell =1.3*Pi*Sa/S = 0.914 MPa = 132
* BASIS FOR CALC.TEST PRESSURE Pb=MAWP (N&C)+Ph = 6.525 MPa = 946.
* MAX. ALL. HYDR.TEST PRESSURE-Shell =1.3*Pb-Pht = 8.483 MPa = 1230.

Psi
Psi
Psi
Psi
Inch

Inch
Inch

Inch

Inch

6 Psi
0 Psi

.7 Psi

6 Psi
5 Psi
.56 %

Psi
Psi
Psi
Psi
Inch
5 Psi
Inch
Inch
Inch
Inch

Psi
Psi
Inch

4 Psi
3 Psi

.5 Psi

=9

Psi
3 Psi
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ASME VIITI div.l /

INTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn = Thk.
Coincident ratio
ADJUSTED MDMT

EXTERNAL PRESSURE
Curve of fig UCS66
Governing thickness

Unadjusted MDMT from

Tr =

Tn Thk.
Coincident ratio
ADJUSTED MDMT

I

-Ed.2007+A09

—Corrosion

from

—-Corrosion

from

table UCS-66
- Wall undertolerance

fig UCS66.1

table UCS-66
- Wall undertolerance

fig UCS66.1

MINIMUM DESIGN METAL TEMPERATURE

I

(MDMT)

srl - Milano,Italy —-ASM/ 17.00
CYLINDRICAL SHELL POS.:INT.PIPE NOZZLES S1-S2
(Metric units)

C-Material Normalized

6.02 mm
-48.0 C

0.%4 mm

2.07 mm
0.456
-48.0 C

i

0.237
-54.4

0.037

0.081

-54.4

= C-Material Normalized

I

6.02 mm
-48.0 C

2.67 mm

2.07 mm
1.292
-48.0 C

It

I

0.237
-54.4

0.105

0.081

-54.4

F

Inch

Inch
Inch

Inch

Inch
Inch
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Software by SANT'AMBROGIO S.I.

C. I. CIVIDAC S.p.A.

srl - Milano,

Italy: Carfon Rev.

- COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

3.

07

I

I

I

1

I

DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:820 Di=1200
(WRC Bulletin n. 107 / 297)

Head inside crown radius Di/2= R =
Head thickness 3
Head thickness undertolerance tolh
Nozzle outside diameter do
Nozzle thickness (0 = rigid plug) SN
Nozzle thickness undertolerance tolN
Head corrcsion allowance cor
Nozzle corrosion allowance ct
Internal pressure, with static head P
Dist.facing / head surface h= 205.0 a=h+T/2
Bend. moment around X Ml= 25000 M'=Ml-a*Vl
Bend. moment around Y M2= 25000 M"=M2+a*V2
Torsional moment MT
Shear load along X v2
Shear load along Y Vi
Axial tensile load P
Average head radius (head+pad thickness) Rm'
Corroded head+pad thickness T!

Stress

Stress

Stress

due to pressure,

according to ASME VIII Div. 1,

(R+cor+tolh) *p

due to pressure =

2* (S-cor-tolh)

due to pressure - nozzle

Head allowable stress for general membrane stress
Head allowable stress for local membrane stress
Head allowable stress for combined stress
allowable stress for general membrane stress
allowable stress for local membrane stress

Nozzle
Nozzle
Nozzle
Nozzle
Nozzle

allowable stress for combined stress
cross section
section modulus

I

A
S

Sign convention for loads and moments as in WRC 297

i

213
2

123
3

0

2
-753
758
2

3

3

3
214
2

6.00
2.00
0.00
0.00
0.00
0.00
1.60
1.60
. 600
16.0
5000
5000
5000
5000
5000
5000
7.80
0.40

compensated opening

31.495 MPa

12

129.
194.
388.
129.
194.
388.
107208.14 mm2
31479298.09 mm3

. 693
600
400
800
600
400
800

MPa
MPa
MPa
MPa
MPa
MPa
MPa

(not as in WRC 107)
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DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S20 Di=1200

.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200
.200

NN DNDDNDNDDNDNDDNDNDNN

h Hh th h b H Hh

jon=! o o

E LS % E b E i

aviso ol g g o

vvvc‘ e
b

| | A | | A T (N

fby (P)
fmy (M1)
fby (M1)
fmy (M2)
fby (M2)
fmy
fmy+fby =
txy (V1)
txy(V2)
txy (MT)
txy =

T/
T/
T/
T/
T/
T/
T/
T/
T/
T/
T/
T/

VALUES FROM THE

t=
t=
t=
t=
t=
t=
t=
t=
t=
t=
t=
t=

.72
.72
.72
.72
.72
.72
.72
.72
.72
.12
.72
.72

OO0 OCOO0OOCOO0O0OO0O0OO0O

STRESSES
--—— AL
31.
0.
0.
-8.
0.
0.
-0.
7.
31.
31.
31.
0.
4.
-2.
0.
0.
-4.

WO WOWHFEFRNOONODOUWU Y™ OO O»OWU

WO WOWRMAMANOONDODODURPUOE OOOOW

rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=

IN THE
--- BU

srl - Milano,

21.
.15
21.
21.
21.
21.
21.
.15
21.
21.
21.
21.

21

21

15

15
15
15
15
15

15
15
15
15

(WRC Bulletin n.
GRAPHS

— COMM.

2010/005/T
REGENERATOR/CONDENSER ~ PLANT TURBODEN 10 HR

Italy: Carfon Rev.3.07

OO OURPRUDOORNNOOUIWWOOU O OU

[ (| T | 1 R

OO0 OO0 OO0 OO0

DL

.005
.016
.005
.015
.005
.015
.057
.004
.048
.007
.048
.007

WOOWWOWUOOENNODOUIOWOO U O PROW

fm =
fm + fb =

Maximum local membrane stress(fm)=
Maximum combined stress (fm+fb)

107 / 297)

(WRC 107) FOR NOZZLES
Nx*T/P (Pic. SP
Mx/P (Pic. SP
Nx*T*Sqr (Rm*T) /M1 (Pic. SM
Mx*Sgr (Rm*T) /M1 (Pic. 8SM
Nx*T*Sqr (Rm*T) /M2 (Pic. SM
Mx*Sgr (Rm*T) /M2 (Pic. SM
Ny*T/P (Pic. SP
My/P (Pic. SP
Ny*T*Sqr (Rm*T) /M1 (Pic. SM
My*Sqr (Rm*T) /M1 (Pic. sSM
Ny*T*Sqgr (Rm*T) /M2 (Pic. SM
My*Sqr (Rm*T) /M2 (Pic. SM
AT NOZZLE CONNECTION (MPa)
BL -~-——- CU -——- CL ---- DU
31.5 31.5 31.5 31.

0.0 0.0 0.0 0

0.4 0.4 0.4 0.
~-8.0 8.0 -8.0 8.

0.0 -0.4 -0.4 0.

0.0 -7.5 7.5 7.

0.4 0.0 0.0 0.
~7.6 0.0 0.0 0.
32.3 31.5 31.5 32.
16.7 32.0 31.0 47
31.5 31.5 31.5 31

0.0 0.0 0.0 0.

4.8 4.8 4.8 4.
-2.2 2.2 -2.2 2.

0.0 -4.2 -4.2 4.

0.0 -3.4 3.4 3.

4.2 0.0 0.0 0.
-3.4 0.0 0.0 0.
40.5 32.1 32.1 40.
34.9 30.9 33.3 46.

0.0 -0.9 -0.9 0.
-0.9 0.0 0.0 0.

0.0 0.0 0.0 0.
-0.9 -0.9 ~-0.9 0.
40.6 32.7 32.7 40.
34.9 32.5 33.6 48.

40.6 MPa Allowable stress=

48.3 MPa Allowable stress=

194.
388

4 MPa
.8 MPa
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DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S20 Di=1200

(WRC Bulletin n. 107 / 297)
STRESSES IN THE NOZZLE AT HEAD CONNECTION (MPa)

——————————— Ay ~--- AL -~---BU -~-——— BL -——— CU ———— CL -——— DU ---- DL--
fmt (p) = 12.7 12.7 12.7 12.7 12.7 12.7 12.7 12.7
fmt (P) = 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8
fmt (M1) = 0.0 0.0 0.0 0.0 -4.2 -4.2 4.2 4.2
fmt (M2) = -4.2 -4.2 4.2 4.2 0.0 0.0 0.0 0.0
fmt = 21.7 21.7 13.3 13.3 13.3 13.3 21.7 21.7
fmt+fbt = 21.7 21.7 13.3 13.3 13.3 13.3 21.7 21.7
fmx (p) = 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
fbx (P) = 3.5 -3.5 3.5 -3.5 3.5 -3.5 3.5 -3.5
fmx (M1) = 0.0 0.0 0.0 0.0 -0.2 -0.2 0.2 0.2
fox (M1) = 0.0 0.0 0.0 0.0 -3.2 3.2 3.2 -3.2
fmx (M2) = -0.2 -0.2 0.2 0.2 0.0 0.0 0.0 0.0
fbx (M2) = -3.3 3.3 3.3 -3.3 0.0 0.0 0.0 0.0
fmx = 6.9 6.9 6.9 6.9 6.4 6.4 6.9 6.9
fmx+fbx = 13.7 0.2 7.1 6.7 6.7 6.2 13.6 0.2
txt (V1) = 0.0 0.0 0.0 0.0 -0.6 -0.6 0.6 0.6
txL (V2) = 0.6 0.6 -0.6 -0.6 0.0 0.0 0.0 0.0
txXt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 0.6 0.6 -0.6 -0.6 -0.6 -0.6 0.6 0.6
fm = 21.7 21.7 13.3 13.3 13.4 13.4 21.7 21.7
fm + fb = 21.7 21.7 13.3 13.3 13.4 13.4 21.7 21.7
Maximum local membrane stress(fm)= 21.7 MPa Allowable stress= 194.4 MPa

Maximum combined stress (fm+fb) = 21.7 MPa Allowable stress= 388.8 MPa
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DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S3 DN.5”

1

i

I

I

(WRC Bulletin n. 107 / 297)
Head inside crown radius Di/2= R =
Head thickness S
Head thickness undertolerance tolh
Nozzle outside diameter do
Nozzle thickness (0 = rigid plug) SN
Nozzle thickness undertolerance tolN
Head corrosion allowance cor
Nozzle corrosion allowance ct
Internal pressure, with static head P
Dist.facing / head surface h= 800.0 a=h+T/2
Bend. moment around X Mil= 3200 M'=Ml1-a*V1l
Bend. moment around Y M2= 3200 M"=M2+a*V2
Torsional moment MT
Shear load along X V2
Shear load along Y V1
Axial tensile load P
Average head radius (head+pad thickness) Rm'
Corroded headtpad thickness T'

Stress

Stress

Stress

due to pressure,

according to ASME VIII Div. 1,

(Rtcor+tolh) *p

due to pressure

2% (S-cor-tolh)

due to pressure - nozzle

Head allowable stress for general membrane stress
Head allowable stress for local membrane stress
Head allowable stress for combined stress
allowable stress for general membrane stress
allowable stress for local membrane stress

Nozzle
Nozzle
Nozzle
Nozzle
Nozzle

allowable stress for combined stress
cross section
section modulus

A =
S

Sign convention for loads and moments as in WRC 297

Il

213
2

14

0

8
-324
324

214
2

31.

5

129.
194.
388.
117.
153.
353.
2845.20 mm2

= 91388.60 mm3

6.00
2.00
0.00
1.30
9.52
.19
.60
.60
.600
11.0
0800
7200
3200
4000
4000
4000
7.80
0.40

O

495

.998
600
400
800
400
140
400

compensated opening

MPa

MPa
MPa
MPa
MPa
MPa
MPa
MPa

(not as in WRC 107)
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DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S3 DN.5”

i
i
[oNeoNoNoNoNoNoNoNoNoRoNo)

fmx (M1)
fhx (M1)
fmx (M2)
fbx (M2)
fmx
fmx+fbx
fmy (p)
fby (p)
fmy (P)
fby (P)
fmy (M1
fby (M1
fmy (M2
fhy (M2
fmy
fmy+fby
txy (V1)
txy (V2)
txy (MT)
txy

)
)
)
)

.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/
.338 T/

I

L | (S (I
|
w NN
O OuU~JdJo0y O

[/ | | T
1 |
U N
[CHSIN NN N

It

I
oN OO

I
oo N

i
[eNeNe]

VALUES FROM THE

t=
t=
t=
t=
=
t=
t=
t=
t=
t=
t=
t=

.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03

WWwwwwwwwwwww

STRESSES
--—— AL
31.
0.
0.
-2.
0.
0.
-6.
27.
25.
50.
31.
0.
2.
-6.
0.
0.
=7.
83.

WOWwWOoOORPFWOOOWOWOUNUO-JTOOWoOoWu

WOWONRPRPWOOOOOUNUULDLTOJOOWoOWU,
o

rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=
rm/t=

IN THE
~=== BU

srl - Milano,

(WRC Bulletin n.

GRAPHS (WRC 107)

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

00
00
00
00
00
00
00
00
00
00
00
00
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FOR NOZZLES

If

I

I

I

COO0OOO0ODOO0O0O0OO0OOC OO0

.064
.040
.179
.121
.179
.121
.295
.103
.195
.371
.195
.371

|

|

|

|
lw}
=

[

I

1
w N
0O O ]

i w
~NoOONOBE W

-82.

H w
AN O OoOR

WOOWVWWNHNOOWNOODUUImMOOOoOnWoOoWL

fm

fm + fb =

Maximum
Maximum

local

membrane

stress (fm)

combined stress (fm+fb)

Nx*T/P (Pic. SP)
Mx/P (Pic. SP)
Nx*T*Sqr (Rm*T) /M1 (Pic. SM)
Mx*Sqgr (Rm*T) /M1 (Pic. SM)
Nx*T*Sqgr (Rm*T) /M2 (Pic. SM)
Mx*Sgr (Rm*T) /M2 (Pic. SM)
Ny*T/P (Pic. SP)
My/P (Pic. SP)
Ny*T*Sqr (Rm*T) /M1 (Pic. SM)
My*Sqgr (Rm*T) /M1 (Pic. SM)
Ny*T*Sqr (Rm*T) /M2  (Pic. SM)
My*Sqr (Rm*T) /M2 (Pic. SM)
AT NOZZLE CONNECTION (MPa)
BRL, -——- CU ~~—-- CL —--——— DU
31.5 31.5 31.5 31.5
0.0 0.0 0.0 0.0
0.6 0.6 0.6 0.6
-2.3 2.3 -2.3 2.3
0.0 -6.6 -6.6 6.6
0.0 -27.0 27.0 27.0
6.7 0.0 0.0 0.0
-27.0 0.0 0.0 0.0
38.8 25.5 25.5 38.8
9.4 0.8 50.2 68.0
31.5 31.5 31.5 31.5
0.0 0.0 0.0 0.0
2.8 2.8 2.8 2.8
-6.0 6.0 -6.0 6.0
0.0 -7.2 -7.2 7.2
0.0 -82.9 82.9 82.9
7.3 0.0 0.0 0.0
-83.1 0.0 0.0 0.0
41.6 27.1 27.1 41.6
-47.5 -49.9 104.0 130.4
0.0 -0.9 -0.9 0.9
~-0.9 0.0 0.0 0.0
0.0 0.0 0.0 0.0
-0.9 -0.9 -0.9 0.9
41.8 27.5 27.5 41.8
56.9 50.7 104.1 130.5
41.8 MPa Allowable stress=
130.6 MPa Allowable stress=

.4 MPa
.8 MPa
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Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Carfon Rev.3.07 -
DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S3 DN.5”
(WRC Bulletin n. 107 / 297)
STRESSES IN THE NOZZLE AT HEAD CONNECTION (MPa)

——————————— a0 ---- AL -——— BU ---- BL -——- CU ---- CL ~~-- DU —---- DL--
fmt (p) = 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
fmt (P) = 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
fmt (M1) = 0.0 0.0 0.0 0.0 -7.2 -7.2 7.2 1.2
fmt (M2) = -7.3 -7.3 7.3 7.3 0.0 0.0 0.0 0.0
fmt = 16.1 16.1 1.6 1.6 1.6 1.6 16.1 i6.1
fmt+fbt = 16.1 16.1 1.6 1.6 1.6 1.6 16.1 16.1
fmx (p) = 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4
fbx (P) = 4.1 -4.1 4.1 -4.1 4.1 -4.1 4.1 -4.1
fmx (M1) = 0.0 0.0 0.0 0.0 -35.5 -35.5 35.5 35.5
fbx (M1) = 0.0 6.0 0.0 0.0 ~-64.8 64.8 64.8 -64.8
fmx (M2) = -35.5 -35.5 35.5 35.5 0.0 0.0 0.0 0.0
fbx (M2) = -65.0 65.0 65.0 -65.0 0.0 0.0 0.0 0.0
fmx = 39.9 39.8 39.9 39.9 -31.1 -31.1 39.9 39.9
fmx+fbx = 109.0 -29.1 -21.0 100.8 -91.8 29.7 108.8 -28.0
txt (V1) = 0.0 0.0 0.0 0.0 -2.7 -2.7 2.7 2.7
txt(Vv2) = 2.7 2.7 -2.7 -2.7 0.0 0.0 0.0 0.0
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 2.7 2.7 -2.7 -2.7 -2.7 -2.7 2.7 2.7
fm = 40.2 40.2 40.1 40.1 33.1 33.1 40.2 40.2

fm + fb = 109.1 45.5 23.2 100.9 93.6 30.0 108.9 45.4

Maximum local membrane stress(fm)= 40.2 MPa Allowable stress= 153.1 MPa
Maximum combined stress (fm+fb) = 109.1 MPa Allowable stress= 353.4 MPa
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Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Carfon Rev.3.07 -
DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S15 DN.6”

(WRC Bulletin n. 107 / 297)

Head inside crown radius Di/2= R = 2136.00 mm
Head thickness S = 22.00 mm
Head thickness undertolerance tolh = 0.00 mm
Nozzle outside diameter do = 168.30 mm
Nozzle thickness (0 = rigid plug) SN = 10.97 mm
Nozzle thickness undertolerance tolN = 1.37 mm
Head corrosion allowance cor = 1.60 mm
Nozzle corrosion allowance ct = 1.60 mm
Internal pressure, with static head p = 0.600 MPa
Dist.facing / head surface h= 340.0 a=h+T/2 = 351.0 mm
Bend. moment around X Ml= 3400 '=Ml-a*Vl = -1611200 Nmm
Bend. moment around Y M2= 3400 M"=M2+a*V2 = 1618000 Nmm
Torsional moment MT = 3400 Nmm
Shear load along X V2 = 4600 N
Shear load along Y V1l = 4600 N
Axial tensile load P = 4600 N
Average head radius (head+pad thickness) Rm' = 2147.80 mm
Corroded head+pad thickness T' = 20.40 mm

Stress due to pressure,

according to ASME VIII Div. 1,

(R+cor+tolh) *p

compensated opening

Stress due to pressure = e +0.1*p = 31.495 MPa
2* (S-cor-tolh)

Stress due to pressure - nozzle = 6.011 MPa
Head allowable stress for general membrane stress = 129.600 MPa
Head allowable stress for local membrane stress = 194.400 MPa
Head allowable stress for combined stress = 388.800 MPa
Nozzle allowable stress for general membrane stress = 117.400 MPa
Nozzle allowable stress for local membrane stress = 153.140 MPa
Nozzle allowable stress for combined stress = 353.400 MPa
Nozzle cross section A = 4028.77 mm2

Nozzle section modulus S = 154161.63 mm3

Sign convention for loads and moments as in WRC

297

(not as in WRC 107)
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DISHED HEAD-CONCENTRATED LOADS ON NOZZLE:S15 DN.6”

c
It
[eNoNoNoNoNoNeoNoNeoNoNolNol

fmy
fmy+fby
txy (V1)
txy (V2)
txy (MT)
txy

.402
.402
.402
.402
.402
.402
.402
.402
.402
.402
.402
.402

I

I

I

T/
T/
T/
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T/
T/
T/
T/
T/
T/
T/
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t=
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t=
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t=

.55
.55
.55
.55
.55
.55
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.55
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fm

fm + fb =

Maximum
Maximum

local membrane
combined stress(fm+fb)

stress (fm)

GRAPHS (WRC 107) FOR NOZZLES
10.02 Nx*T/P (Pic. SP) 0
10.02 Mx/P (Pic. SP) = 0
10.02 Nx*T*Sqgr (Rm*T) /M1 (Pic. 8M) = O
10.02 Mx*Sgr (Rm*T) /M1 (Pic. SM) = O
10.02 Nx*T*Sqr (Rm*T) /M2 (Pic. SM) = O
10.02 Mx*Sqgr (Rm*T) /M2 (Pic. SM) = 0
10.02 Ny*T/P (Pic. SP) = O
10.02 My/P (Pic. SP) = O
10.02 Ny*T*Sqr (Rm*T) /M1 (Pic. SM) = O
10.02 My*Sqr (Rm*T) /M1 (Pic. SM) = 0
10.02 Ny*T*Sqgr (Rm*T) /M2 (Pic. SM) = O
10.02 My*Sqgr (Rm*T) /M2 (Pic. SM) = 0
HEAD AT NOZZLE CONNECTION (MPa)
---- BL -——¢CU -—-- CL -~~-- DU ---- DL
5 31.5 31.5 31.5 31.5 31
0 0.0 0.0 0.0 0.0 0
7 0.7 0.7 0.7 0.7 0
1 -3.1 3.1 -3.1 3.1 -3
0 0.0 -3.0 -3.0 3.0 3
0 0.0 -14.2 14.2 14.2 -14
0 3.0 0.0 0.0 0.0
3 -14.3 0.0 0.0 0.0 0
2 35.2 29.2 29.2 35.2 35
5 17.8 18.0 40.4 52.5 17
.5 31.5 31.5 31.5 31.5 31.
.0 0.0 0.0 0.0 0.0 0
.9 2.9 2.9 2.9 2.9 2
2 ~-5.2 5.2 -5.2 5.2 -5
0 0.0 -3.7 -3.7 3.7 3
0 0.0 -28.5 28.5 28.5 -28
8 3.8 0.0 0.0 0.0 0
6 -28.6 0.0 0.0 0.0
.1 38.1 30.6 30.6 38.1 3
9 4.4 7.3 53.9 71.7
.0 0.0 -0.9 -0.9 0.9
.9 -0.9 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0
.8 -0.8 -0.8 -0.8 0.9
.4 38.4 31.0 31.0 38.3 38
.9 17.9 18.1 54.0 71.8 17
= 38.4 MPa Allowable stress= 194.
71.9 MPa Allowable stress= 388

4 MPa
.8 MPa
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(WRC Bulletin n. 107 / 297)

STRESSES IN THE NOZZLE AT HEAD CONNECTION (MPa)

——————————— AU ---- AL --—-BU -~--—-BL -~——— CU -~~~ CL -——-- DU —---—- DL--
fmt (p) = 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
fmt (P) = 2.9 2.9 2.9 2.9 2.9 2.9 2.8 2.9
fmt (M1) = 0.0 0.0 0.0 0.0 -3.7 -3.7 3.7 3.7
fmt (M2) = -3.8 -3.8 3.8 3.8 0.0 0.0 0.0 0.0
fmt = 12.6 12.6 5.1 5.1 5.1 5.1 12.6 12.6
fmt+fbt = 12.6 12.6 5.1 5.1 5.1 5.1 12.6 12.6
fmx (p) = 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
fbx(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P} = 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
fbx (P} = 6.2 -6.2 6.2 -6.2 6.2 -6.2 6.2 -6.2
fmx (M1) = 0.0 0.0 0.0 0.0 -10.5 -10.5 10.5 10.5
fbx (M1) = 0.0 0.0 0.0 0.0 -34.4 34.4 34.4 -34.4
fmx (M2) = -10.5 -10.5 10.5 10.5 0.0 0.0 0.0 0.0
fbx (M2) = -34.6 34.6 34.6 -34.6 0.0 0.0 0.0 0.0
fmx = 14.6 14.6 14.6 14.6 -6.3 -6.3 14.6 14.6
fmx+fbx = 55.4 -26.1 -13.7 43.0 -34.5 21.9 55.2 -26.0
txt (V1) = 0.0 0.0 0.0 0.0 -2.2 ~2.2 2.2 2.2
txt (V2) = 2.2 2.2 -2.2 -2.2 0.0 0.0 0.0 0.0
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 2.2 2.2 ~2.2 -2.2 -2.2 -2.2 2.2 2.2
fm = 16.0 16.0 15.1 15.1 12.2 12.2 16.0 16.0
fm + £fb = 55.5 39.0 19.3 43.1 38.9 22.2 55.3 38.9

Maximum local membrane stress (fm)
Maximum combined stress (fm+fb)

16.0 MPa Allowable stress= 153.1 MPa
55.5 MPa Allowable stress= 353.4 MPa
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CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :S1 DN.4 ”~
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Shell inside diameter Di = 2370.00 mm
Shell thickness S = 15.00 mm
Shell thickness undertolerance tols = 0.00 mm
Nozzle outside diameter do = 116.44 mm
Nozzle thickness (0 = RIGID PLUG) SN = 8.56 mm
Nozzle thickness undertolerance tolN = 1.07 mm
Reinforcing pad thickness minus wall undertolerance Sp = 15.00 mm
Reinforcing pad width W= 40.00 mm
Shell corrosion allowance cor = 1.60 mm
Nozzle corrosion allowance corN = 1.60 mm
Internal pressure,with static head p = 0.600 MPa
Distance facing / shell axis h= 1396.0 mm a =h - Rm = 195.2 mm
Circumferential moment MC= 3200 Nmm Mc=MC-a*VC = =777600 Nmm
Longitudinal moment ML= 3200 Nmm M1=ML+a*VL = 784000 Nmm
Torsional moment MT = 3200 Nmm
Transverse shear load . VC = 4000 N

Longitudinal shear load VL = 4000 N

Axial tensile load P = 4000 N

Average shell radius (shell+pad thickness) Rm' = 1200.80 mm
Average shell radius (shell thickness) Rm = 1193.30 mm
Corroded shell thickness (Shell+pad thickness) T' = 28.40 mm
Corroded shell thickness (shell thickness) T = 13.40 mm

Stress due to pressure, according to ASME VIII Div.l, compensated opening
(Dit+2*cor+2*tolS) *p

Circ. stress due to pressure = ——————————m————ue +0.6*p = 53.491 MPa
2% {S-cor-tols)

Circumferential pressure stress - pad edge = 53.491 MPa

Circumferential pressure stress - nozzle = 5.631 MPa

Shell allowable stress for general membrane stress = 129.600 MPa

Shell allowable stress for local membrane stress

Shell allowable stress for combined stress

Nozzle allowable stress for general membrane stress

Nozzle allowable stress for local membrane stress

Nozzle allowable stress for combined stress

Pad allowable stress for general membrane stress

Nozzle cross section A
S

194.400 MPa
388.800 MPa
117.400 MPa
176.100 MPa
352.200 MPa

0.000 MPa
2045.61 mm2
53828.21 mm3

I

Nozzle section modulus

Sign convention for loads and moments as in WRC 297 (not as in WRC 107)
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VALUES FROM THE GRAPHS (WRC 297) - NOZZLE CONNECTION
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mr/P (Pic.3-7) = 0.0827
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nr*T/P (Pic.8-12) = 0.1135
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta/P (Pic.13~17)= 0.1980
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nteta*T/P (Pic.20-22)= 0.3179
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mr*d/Mc (Pic.23-26)= 0.1065
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nr*T*d/Mc (Pic.27-31)= 0.1240
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta*d/Mc (Pic.32-35)= 0.2871
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nteta*T*d/Mc(Pic.36-40)= 0.0389
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mr*d/ML (Pic.41-44)= 0.1047
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nr*T*d/ML (Pic.45-49)= 0.1239
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta*d/ML (Pic.50-53)= 0.2650
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nteta*T*d/ML(Pic.54-58)= 0.1387
STRESSES IN THE SHELL AT NOZZLE CONNECTION (MPa)
——————————— AU ~-—- AL -~-—--BU --——- BL ---- CU ———— CL --—— DU --—— DL-—-
fmt (p) 53.5 53.5 53.5 53.5 53.5 53.5 53.5 53.5
fbt (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 1.6 1.6 1.6 1.6 0.6 0.6 0.6 0.6
fbt (P) = 5.9 -5.9 5.9 -5.9 2.5 -2.5 2.5 -2.5
fmt (MC) = 0.0 0.0 0.0 0.0 -1.0 -1.0 1.0 1.0
fbt (MC) = 0.0 0.0 0.0 0.0 -5.3 5.3 5.3 -5.3
fmt (ML) = -1.2 -1.2 1.2 1.2 0.0 0.0 0.0 0.0
fbt (ML) = -13.3 13.3 13.3 -13.3 0.0 0.0 0.0 0.0
fmt = 53.9 53.9 56.2 56.2 53.0 53.0 55.1 55.1
fmt+fbt = 46.5 61.3 75.4 37.1 50.2 55.9 62.8 47.3
frx (p) = 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 0.6 0.6 0.6 0.6 1.6 1.6 1.6 1.6
fox (P) = 2.5 -2.5 2.5 -2.5 5.9 -5.9 5.9 -5.9
fmx (MC) = 0.0 0.0 0.0 0.0 -0.3 -0.3 0.3 0.3
fbx (MC) = 0.0 0.0 0.0 0.0 -14.3 14.3 14.3 -14.3
fmx (ML) = -1.0 -1.0 1.0 1.0 0.0 0.0 0.0 0.0
fbox (ML) = -5.2 5.2 5.2 -5.2 0.0 0.0 0.0 0.0
fmx = 26.3 26.3 28.3 28.3 28.0 28.0 28.6 28.6
fmx+fbx = 23.5 29.1 36.0 20.6 19.6 36.4 48.8 8.5
txt (VC) = 0.8 0.8 -0.8 -0.8 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -0.8 ~-0.8 0.8 0.8
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 0.8 0.8 -0.8 -0.8 -0.8 -0.8 0.8 0.8
£m = 53.9 53.9 56.2 56.2 53.0 53.0 55.1 55.1
fm + fb = 46.6 61.3 75.4 37.1 50.2 55.9 62.9 47.3
Maximum local membrane stress (fm)= 56.2 MPa Allowable stress= 194.4 MPa

Maximum combined stress (fm+fb) = 75.4 MPa Allowable stress= 388.8 MPa
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CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :S1 DN.4”
(WRC Bulletin n. 297 / 107)
VALUES FROM THE GRAPHS (WRC 107) - PAD EDGE
Beta= 0.0720 Gamma= 89.05 Nt*Rm/P - circ. (Pic.
Beta= 0.0720 Gamma= 89.05 Nt*Rm/P - long. (Pic.
Beta= 0.0720 Gamma= 89.05 Mt/P - circ. (Pic.
Beta= 0.0720 Gamma= 89.05 Mt/P - long. (Pic.
Beta= 0.0720 Gamma= 89.05 Nt*Beta*Rm~2/MC (Pic.
Beta= 0.0720 Gamma= 89.05 Mt*Beta*Rm/MC (Pic.
Beta= 0.0720 Gamma= 89.05 Nt*Beta*Rm"2/ML (Pic.
Beta= 0.0720 Gamma= 89.05 Mt*Beta*Rm/ML (Pic.
Beta= 0.0720 Gamma= 89.05 Nx*Rm/P - circ. (Pic.
Beta= 0.0720 Gamma= 89.05 Nx*Rm/P - long. (Pic.
Beta= 0.0720 Gamma= 89.05 Mx/P - circ. (Pic.
Beta= 0.0720 Gamma= 89.05 Mx/P - long. (Pic.
Beta= 0.0720 Gamma= 89.05 Nx*Beta*Rm"2/MC Pic.
Beta= 0.0720 Gamma= 89.05 Mx*Beta*Rm/MC Pic.
Beta= 0.0720 Gamma= 89.05 Nx*Beta*Rm"2/ML Pic.
Beta= 0.0720 Gamma= 89.05 Mx*Beta*Rm/ML Pic.
STRESSES IN THE SHELL AT PAD EDGE (MPa)
——————————— AU --——- AL ---- BU ---- BL ——-- CU --— CL
fmt (p) = 53.5 53.5 53.5 53.5 53.5 53.
fbt(p) = 0.0 0.0 0.0 0.0 0.0 0.
fmt (P) = 3.7 3.7 3.7 3.7 3.3 3
fot (P) = 11.1 -11.1 11.1 -11.1 16.2 ~-16.
fmt (MC) = 0.0 0.0 0.0 0.0 -1.5 -1
fbt (MC) = 0.0 0.0 0.0 0.0 -28.0 28
fmt (ML) = -5.3 -5.3 5.3 5.3 0.0 0
fht (ML) = -13.4 13.4 13.4 -13.4 0.0 0
fmt = 51.9 51.9 62.5 62.5 55.3 55
fmt+fbt = 49,7 54,2 87.0 38.0 43.5 67
fmx (p) = 26.7 26.7 26.7 26.7 26.7 26.
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0
fmx (P) = 3.3 3.3 3.3 3.3 3.7 3
fox (P) = 16.2 -16.2 16.2 -16.2 11.1 =11.
fmx (MC) = 0.0 0.0 0.0 0.0 -2.2 -2
fbx (MC) = 0.0 0.0 0.0 0.0 ~-15.9 15.
frox (ML) = -1.5 -1.5 1.5 1.5 0.0 0
fhx (ML) = -21.2 21.2 21.2 -21.2 0.0 0
fmx = 28.5 28.5 31.6 31.6 28.3 28.
fmx+fbx = 23.5 33.5 69.0 -5.9 23.5 33.
txt (VC) = 1.0 1.0 -1.0 -1.0 0.0 0
txt (VL) = 0.0 0.0 0.0 0.0 -1.0 -1
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0
txt = 1.0 1.0 -1.0 -1.0 -1.0 ~-1.
fm 52.0 52.0 62.5 62.5 55.3 55.
fm + fb = 49.7 54.2 87.0 43.9 43.5 67.
Maximum local membrane stress (fm)= 62.5 MPa

Maximum

combined stress (fm+£fb)

102.5 MPa

Allowable stress=
Allowable stress=

194.
388.

4 MPa
8 MPa
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STRESSES IN THE NOZZLE AT SHELL CONNECTION (MPa)

——————————— AU -——- AL ---- BU --—- BL ---- CU ---- CL -——- DU ---—- DL—--
fmt (p) = 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6
fmt (P) = 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
fmt (MC) = 0.0 0.0 0.0 0.0 -0.3 -0.3 0.3 0.3
fmt (ML) = -1.2 -1.2 1.2 1.2 0.0 0.0 0.0 0.0
fmt = 6.0 6.0 8.4 8.4 6.9 6.9 7.5 7.5
fmt+fbt = 6.0 6.0 8.4 8.4 6.9 6.9 7.5 7.5
fmx (p) = 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
fbx (P) = 18.0 -18.0 18.0 -18.0 18.0 -18.0 18.0 -18.0
fmx (MC) = 0.0 0.0 0.0 0.0 -14.4 -14.4 14.4 14.4
fbx (MC) = 0.0 0.0 0.0 0.0 -51.4 51.4 51.4 -51.4
fmx (ML) = -14.6 -14.6 14.6 14.6 0.0 0.0 0.0 0.0
fbx (ML) = -49.8 49.8 49.8 -49.8 0.0 0.0 0.0 0.0
fmx = -9.8 -9.8 i9.3 19.3 =-9.7 -9.7 18.2 19.2
fmx+fbx = -41.6 22.1 87.1 -48.4 -43.1 23.8 88.6 -50.2
txt (VC) = 3.7 3.7 -3.7 -3.7 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -3.7 -3.7 3.7 3.7
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 3.7 3.7 ~-3.7 =-3.7 =3.7 -3.7 3.7 3.7
fm = 17.5 17.5 20.5 20.5 18.1 18.1 20.3 20.3
fm + fb = 48.3 22.9 87.3 57.3 50.6 24.6 88.8 58.2

Maximum local membrane stress (fm) 20.5 MPa Allowable stress= 176.1 MPa
Maximum combined stress (fm+fb) = 88.8 MPa Allowable stress= 352.2 MPa
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CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :S2 DN.4”
(WRC Bulletin n. 297 / 107)

Shell inside diameter Di =
Shell thickness S
Shell thickness undertolerance tols
Nozzle outside diameter do
Nozzle thickness (0 = RIGID PLUG) SN
Nozzle thickness undertolerance tolN
Reinforcing pad thickness minus wall undertolerance SP
Reinforcing pad width W
Shell corrosion allowance cor
Nozzle corrosion allowance corN
Internal pressure,with static head D
Distance facing / shell axis h= 1396.0 mm a =h - Rm
Circumferential moment MC= 3200 Nmm Mc=MC-a*VC
Longitudinal moment ML= 3200 Nmm M1=ML+a*VL
Torsional moment : MT
Transverse shear load vC
Longitudinal shear load VL
Axial tensile load P
Average shell radius (shell+pad thickness) Rm’
Average shell radius (shell thickness) Rm
Corroded shell thickness (Shell+pad thickness) T
Corroded shell thickness (shell thickness) T =

237
1

I

11

I

1
4

0

1
=77
78

= 120
118
= 2
1

It

0.00
5.00
0.00
6.44
8.56
1.07
5.00
0.00
1.60
1.60
.600
85.2
7600
4000
3200
4000
4000
4000
0.80
3.30
8.40
3.40

mm

Stress due to pressure, according to ASME VIII Div.1l, compensated opening

(Di+2*cor+2*tolS) *p

Circ. stress due to pressure = —————————————————— +0.6*p
2* (S-cor-tolS)

Circumferential pressure stress - pad edge
Circumferential pressure stress - nozzle
Shell allowable stress for general membrane stress
Shell allowable stress for local membrane stress
Shell allowable stress for combined stress
Nozzle allowable stress for general membrane stress
Nozzle allowable stress for local membrane stress
Nozzle allowable stress for combined stress
Pad allowable stress for general membrane stress
Nozzle cross section A
Nozzle section modulus S

Sign convention for loads and moments as in WRC 297

= 53
5

194

I

= 388.
= 117.
176.
352.

0
204
5382

I

53.

129.

491

.491
.631
600
.400
800
400
100
200
.000
5.61
8.21

MPa

MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
mm2
mm3

(not as in WRC 107)
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VALUES FROM THE GRAPHS (WRC 297) - NOZZLE CONNECTION

lambda= 0.446 T/t= 4.822 d/t= 19.769 Mr/p (Pic.3-7) = 0.0827
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nr*T/P (Pic.8-12) 0.1135
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta/P (Pic.13-17)= 0.1880
lambda= 0.446 T/t= 4.822 d/t= 19.76% Nteta*T/P (Pic.20-22)= 0.3179
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mr*d/Mc (Pic.23-26)= 0.1065
lambda= 0.446 T/t= 4.822 d/t= 19.768 Nr*T*d/Mc (Pic.27-31)= 0.1240
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta*d/Mc (Pic.32-35)= 0.2871
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nteta*T*d/Mc(Pic.36-40)= 0.0389
lambda= 0.446 T/t= 4.822 d/t= 19.76% Mr*d/ML (Pic.41-44)= 0.1047
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nr*T*d/ML (Pic.45-49)= 0.1239
lambda= 0.446 T/t= 4.822 d/t= 19.769 Mteta*d/ML (Pic.50-53)= 0.2650
lambda= 0.446 T/t= 4.822 d/t= 19.769 Nteta*T*d/ML(Pic.54-58)= 0.1387
STRESSES IN THE SHELL AT NOZZLE CONNECTION (MPa)
——————————— AU ---—— AL --——— BU —--- BL ~--- CU -—-~~ CL ---- DU —-—-- DL-—-—
fmt (p) = 53.5 53.5 53.5 53.5 53.5 53.5 53.5 53.5
fbt(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 1.6 1.6 1.6 1.6 0.6 0.6 0.6 0.6
fbt (P) = 5.8 -5.9 5.9 -5.9 2.5 -2.5 2.5 -2.5
fmt (MC) = 0.0 0.0 0.0 0.0 -1.0 -1.0 1.0 1.0
fbt (MC) = 0.0 0.0 0.0 0.0 -5.3 5.3 5.3 -5.3
fmt (ML) = ~-1.2 -1.2 1.2 1.2 0.0 0.0 0.0 0.0
fbt (ML) = -13.3 13.3 13.3 -13.3 6.0 0.0 0.0 0.0
fmt = 53.9 53.9 56.2 56.2 53.0 53.0 55.1 55.1
fmt+fbt = 46.5 61.3 75.4 37.1 50.2 55.9 62.8 47.3
fmx (p) = 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
fbx(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 0.6 0.6 0.6 0.6 1.6 1.6 1.6 1.6
fbx (P) = 2.5 -2.5 2.5 -2.5 5.9 -5.9 5.8 -5.9
fmx (MC) = 0.0 0.0 0.0 0.0 -0.3 -0.3 0.3 0.3
fbx (MC) = 0.0 0.0 0.0 0.0 -14.3 14.3 14.3 -14.3
fmx (ML) = -1.0 -1.0 1.0 1.0 0.0 6.0 0.0 0.0
fbx (ML) = -5.2 5.2 5.2 -5.2 0.0 0.0 0.0 0.0
fmx = 26.3 26.3 28.3 28.3 28.0 28.0 28.6 28.6
fmx+fbx = 23.5 29.1 36.0 20.6 19.6 36.4 48.8 8.5
txt (VC) = 0.8 0.8 -0.8 -0.8 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -0.8 -0.8 0.8 0.8
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 0.8 0.8 -0.8 -0.8 -0.8 -0.8 0.8 0.8
fm = 53.9 53.9 56.2 56.2 53.0 53.0 55.1 55.1
fm + fb = 46.6 61.3 75.4 37.1 50.2 55.9 62.9 47.3

I

Maximum local membrane stress (fm) 56.2 MPa Allowable stress= 194.4 MPa
Maximum combined stress(fm+fb) = 75.4 MPa Allowable stress= 388.8 MPa
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VALUES FROM THE GRAPHS (WRC 107) - PAD EDGE
Beta= 0.0720 Gamma= 89.05 Nt*Rm/P - circ. (Pic. 3C) 13.1366
Beta= 0.0720 Gamma= 89.05 Nt*Rm/P - long. (Pic. 4C) = 14.8064
Beta= 0.0720 Gamma= 89.05 Mt/P - cire. (Pic. 1C) = 0.1214
Beta= 0.0720 Gamma= 89.05 Mt/P - long. (Pic.2Cc-1) = 0.0832
Beta= 0.0720 Gamma= 89.05 Nt*Beta*Rm"2/MC (Pic. 3a) = 2.6274
Beta= 0.0720 Gamma= 89.05 Mt*Beta*Rm/MC (Pic. 1Aa) = 0.0927
Beta= 0.0720 Gamma= 89.05 Nt*Beta*Rm”"2/ML (Pic. 3B) = 9.2164
Beta= 0.0720 Gamma= 89.05 Mt*Beta*Rm/ML (Pic. 1B) = 0.0439
Beta= 0.0720 Gamma= 89.05 Nx*Rm/P - circ. (Pic. 4C) = 14.8064
Beta= 0.0720 Gamma= 89.05 Nx*Rm/P - long. (Pic. 3C) = 13.1366
Beta= 0.0720 Gamma= 89.05 Mx/P - circ. (Pic. 2C) = 0.0832
Beta= 0.0720 Gamma= 89.05 Mx/P - long. (Pic.1C-1) = 0.1214
Beta= 0.0720 Gamma= 89.05 Nx*Beta*Rm"2/MC Pic. 4A) = 3.8739
Beta= 0.0720 Gamma= 89.05 Mx*Beta*Rm/MC Pic. 2A) = 0.0525
Beta= 0.0720 Gamma= 89.05 Nx*Beta*Rm”™2/ML Pic. 4B) = 2.6690
Beta= 0.0720 Gamma= 89.05 Mx*Beta*Rm/ML Pic. 2B) = 0.0697
STRESSES IN THE SHELL AT PAD EDGE (MPa)
——————————— Ay ---- AL ---- BU ——— BL —=-- CU ---=- CL ~---~=- DU --~- DL--
fmt (p) 53.5 53.5 53.5 53.5 53.5 53.5 53.5 53.5
fbt(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 3.7 3.7 3.7 3.7 3.3 3.3 3.3 3.3
fbt (P) = 11.1 -11.1 11.1 -11.1 16.2 -16.2 16.2 -16.2
fmt (MC) = 0.0 0.0 0.0 0.0 -1.5 -1.5 1.5 1.5
fbt (MC) = 0.0 0.0 0.0 0.0 -28.0 28.0 28.0 -28.0
fmt (ML) = -5.3 -5.3 5.3 5.3 0.0 0.0 0.0 0.0
fbt (ML) = -13.4 13.4 13.4 -13.4 0.0 0.0 0.0 0.0
fmt = 51.9 51.9 62.5 62.5 55.3 55.3 58.3 58.3
fmt+fbt = 49.7 54.2 87.0 38.0 43.5 67.1 102.5 14.0
fx (p) = 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
fbx(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 3.3 3.3 3.3 3.3 3.7 3.7 3.7 3.7
fbx (P) = 16.2 -16.2 16.2 -16.2 11.1 -11.1 11.1 -11.1
fmx (MC) = 0.0 0.0 0.0 0.0 -2.2 -2.2 2.2 2.2
fbx (MC) = 0.0 0.0 0.0 0.0 -15.9 15.9 15.9 -15.9
fmx (ML) = -1.5 -1.5 1.5 1.5 0.0 0.0 0.0 0.0
fbx (ML) = -~21.2 21.2 21.2 -21.2 0.0 0.0 0.0 0.0
fmx = 28.5 28.5 31.6 31.6 28.3 28.3 32.6 32.6
fmx+fbx = 23.5 33.5 69.0 -5.9 23.5 33.0 59.6 5.7
txt (VC) = 1.0 1.0 -1.0 -1.0 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -1.0 -1.0 1.0 1.0
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 1.0 1.0 -1.0 -1.0 -1.0 -1.0 1.0 1.0
fm 52.0 52.0 62.5 62.5 55.3 55.3 58.3 58.3
fm + fb = 49.7 54.2 87.0 43.9 43.5 67.1 102.5 14.1
Maximum local membrane stress (fm)= 62.5 MPa Allowable stress= 194.4 MPa
Maximum combined stress (fm+fb) = 102.5 MPa Allowable stress= 388.8 MPa
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STRESSES IN THE NOZZLE AT SHELL CONNECTION (MPa)

——————————— AU --—— AL -~-- BU ---- B, ———— CU ---- CL -—-- DU ---- DL--
fmt (p) = 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6
fmt (P) = 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6
fmt (MC) = 0.0 0.0 0.0 0.0 -0.3 -0.3 0.3 0.3
fmt (ML) = -1.2 -1.2 1.2 1.2 0.0 0.0 0.0 0.0
fmt = 6.0 6.0 8.4 8.4 6.9 6.9 7.5 7.5
fmt+£fbt = 6.0 6.0 8.4 8.4 6.9 6.9 7.5 7.5
fmx (p) = 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
fbx (P) = 18.0 -18.0 18.0 -18.0 18.0 -18.0 18.0 -18.0
fmx (MC) = 0.0 0.0 0.0 0.0 -14.4 -14.4 14.4 14.4
fbx (MC) = 0.0 0.0 0.0 0.0 -51.4 51.4 51.4 ~-51.4
fmx (ML) = -14.6 -14.6 14.6 14.6 0.0 0.0 0.0 0.0
fbx (ML) = -49.8 49.8 49.8 -49.8 0.0 0.0 0.0 0.0
fmx = -9.8 -9.8 19.3 19.3 -9.7 -9.7 19.2 19.2
fox+fbx = -41.6 22.1 87.1 ~-48.4 -43.1 23.8 88.6 -50.2
txt (VC) = 3.7 3.7 ~3.7 -3.7 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -3.7 -3.7 3.7 3.7
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 3.7 3.7 -3.7 -3.7 -3.7 -3.7 3.7 3.7
fm = 17.5 17.5 20.5 20.5 i8.1 18.1 20.3 20.3
fm + fb = 48.3 22.9 87.3 57.3 50.6 24.6 88.8 58.2
Maximum local membrane stress (fm)= 20.5 MPa Allowable stress= 176.1 MPa

Maximum combined stress (fm+fb) = 88.8 MPa Allowable stress= 352.2 MPa



C. I. CIVIDAC S.p.A. — COMM. 2010/005/T 135
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Carcil Rev.3.1 -
CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :S6 DN.12”
(WRC Bulletin n. 297 / 107)

Shell inside diameter Di = 2370.00 mm
Shell thickness S = 15.00 mm
Shell thickness undertolerance tols = 0.00 mm
Nozzle outside diameter do = 323.80 mm
Nozzle thickness (0 = RIGID PLUG) SN = 12.70 mm
Nozzle thickness undertolerance tolN = 1.58 mm
Reinforcing pad thickness minus wall undertolerance SP = 15.00 mm
Reinforcing pad width W = 55.00 mm
Shell corrosion allowance cor = 1.60 mm
Nozzle corrosion allowance corN = 1.60 mm
Internal pressure,with static head p = 0.600 MPa
Distance facing / shell axis h= 1360.0 mm a =h - Rm = 159.2 mm
Circumferential moment MC= 12500 Nmm Mc=MC-a*VC = -1579500 Nmm
Longitudinal moment ML= 12500 Nmm M1=ML+a*VL = 1604500 Nmm
Torsional moment MT = 12500 Nmm
Transverse shear load vVC = 10000 N
Longitudinal shear load VL = 10000 N
Axial tensile load P = 10000 N
Average shell radius (shell+pad thickness) Rm' = 1200.80 mm
Average shell radius (shell thickness) Rm = 1193.30 mm
Corroded shell thickness (Shell+pad thickness) T' = 28.40 mm
Corroded shell thickness (shell thickness) T = 13.40 mm

Stress due to pressure, according to ASME VIII Div.l, compensated opening
(Di+2*cor+2*tolS) *p

Circ. stress due to pressure = —————————————————— +0.6*p = 53.491 MPa
2% (S-cor—-tolS)

Circumferential pressure stress - pad edge = 53.491 MPa

Circumferential pressure stress - nozzle = 9.904 MPa

Shell allowable stress for general membrane stress
Shell allowable stress for local membrane stress 194.400 MPa
Shell allowable stress for combined stress 388.800 MPa
Nozzle allowable stress for general membrane stress = 117.400 MPa
Nozzle allowable stress for local membrane stress 176.100 MPa
Nozzle allowable stress for combined stress 352.200 MPa
Pad allowable stress for general membrane stress 0.000 MPa
Nozzle cross section A 9399.47 mm2
Nozzle section modulus S = 717460.78 mm3

128.600 MPa

I

I

Sign convention for loads and moments as in WRC 297 (not as in WRC 107)
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CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :86 DN.12”
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VALUES FROM THE GRAPHS (WRC 297) - NOZZLE CONNECTION

lambda= 1.240 T/t= 2.983 d/t= 34.013 Mr/P (Pic.3-7) = 0.0821
lambda= 1.240 T/t= 2.983 d/t= 34.013 ©Nr*T/P (Pic.8-12) = 0.0659
lambda= 1.240 T/t= 2.983 d/t= 34.013 Mteta/P (Pic.13-17)= 0.0756
lambda= 1.240 T/t= 2.983 d/t= 34.013 Nteta*T/P (Pic.20-22)= 0.2073
lambda= 1.240 T/t= 2.983 d/t= 34.013 Mr*d/Mc (Pic.23-26)= 0.1533
lambda= 1.240 T/t= 2.983 d/t= 34.013 Nr*T*d/Mc (Pic.27-31)= 0.1083
lambda= 1.240 T/t= 2.983 d/t= 34.013 Mteta*d/Mc (Pic.32-35)= 0.169%4
lambda= 1.240 T/t= 2.983 d/t= 34.013 Nteta*T*d/Mc(Pic.36-40)= 0.1684
lambda= 1.240 T/t= 2.983 d/t= 34.013 Mr*d/ML (Pic.41-44)= 0.1138
lambda= 1.240 T/t= 2.983 d/t= 34.013 Nr*T*d/ML (Pic.45-49)= 0.0835
lambda= 1.240 T/t= 2.983 d/t= 34.013 Mteta*d/ML (Pic.50-53)= 0.1096
lambda= 1.240 T/t= 2.983 d/t= 34.013 Nteta*T*d/ML(Pic.54-58)= 0.3109
STRESSES IN THE SHELL AT NOZZLE CONNECTION (MPa)
——————————— Ay ---- AL, ---- BU -~~~ BL -—-—- CU -—~-- CL; -—~- DU ---- DL--
fmt (p) = 53.5 53.5 53.5 53.5 53.5 53.5 53.5 53.5
fbt (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 2.6 2.6 2.6 2.6 0.8 0.8 0.8 0.8
fbt (P) = 5.6 -5.6 5.6 -5.6 6.1 ~6.1 6.1 -6.1
fmt (MC) = 0.0 0.0 0.0 0.0 -0.7 -0.7 0.7 0.7
fbt (MC) = 0.0 0.0 0.0 0.0 -5.6 5.6 5.6 -5.6
fmt (ML) = -1.9 -1.9 1.9 1.9 0.0 0.0 0.0 0.0
fbt (ML) = -4.0 4.0 4.0 -4.0 0.0 0.0 0.0 0.0
fmt = 54.2 54.2 58.0 58.0 53.7 53.7 55.0 55.0
fmt+£fbt = 55.7 52.6 67.6 48.3 54.2 53.1 66.6 43.3
fmx (p) = 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
frox (P) = 0.8 0.8 0.8 0.8 2.6 2.6 2.6 2.6
fbx (P) = 6.1 -6.1 6.1 -6.1 5.6 -5.6 5.6 -5.6
fmx (MC) = 0.0 0.0 0.0 0.0 -1.0 -1.0 1.0 1.0
fox (MC) = 0.0 0.0 0.0 0.0 -6.1 6.1 6.1 -6.1
fmx (ML) = -0.5 -0.5 0.5 0.5 0.0 0.0 0.0 0.0
fbx (ML) = -4.2 4.2 4.2 ~-4.2 0.0 0.0 0.0 0.0
fmx = 27.0 27.0 28.1 28.1 28.3 28.3 30.3 30.3
frx+fbx = 29.0 25.1 38.4 17.8 27.8 28.8 42.1 18.6
txt (VC) = 0.7 0.7 -0.7 -0.7 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -0.7 -0.7 0.7 0.7
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 0.7 0.7 -0.7 -0.7 -0.7 -0.7 0.7 0.7
fm = 54.2 54.2 58.0 58.0 53.7 53.7 55.0 55.0
fm + fb = 55.8 52.6 67.7 48.3 54.2 53.1 66.7 43.3
Maximum local membrane stress (fm)= 58.0 MPa Allowable stress= 194.4 MPa

Maximum combined stress (fm+£fb) = 67.7 MPa Allowable stress= 388.8 MPa
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VALUES FROM THE GRAPHS (WRC 107) - PAD EDGE
Beta= 0.1590 Gamma= 89.05 Nt*Rm/P - circ. (Pic. 3C) = 6.7379
Beta= 0.1590 Gamma= 89.05 Nt*Rm/P - long. (Pic. 4cC) = 1.5404
Beta= 0.1590 Gamma= 89.05 Mt/P - cixc. (Pic. 1C) = 0.0586
Beta= 0.1590 Gamma= 89.05 Mt/P - long. (Pic.2C-1) = 0.0301
Beta= 0.1580 Gamma= 89.05 Nt*Beta*Rm”"2/MC (Pic. 3A) = 3.4186
Beta= 0.1590 Gamma= 89.05 Mt*Beta*Rm/MC (Pic. 1a) = 0.0695
Beta= 0.1590 Gamma= 89.05 Nt*Beta*Rm"2/ML (Pic. 3B) = 8.3877
Beta= 0.1590 Gamma= 89.05 Mt*Beta*Rm/ML (Pic. 1B) = 0.0208
Beta= 0.1590 Gamma= 89.05 Nx*Rm/P - circ. (Pic. 4C) = 1.5404
Beta= 0.1590 Gamma= 89.05 Nx*Rm/P - long. (Pic. 3C) = 6.7379
Beta= 0.1580 Gamma= 89.05 Mx/P - circ. (Pic. 2C) = 0.0301
Beta= 0.1590 Gamma= 89.05 Mx/P - long. (Pic.1C-1) = 0.0586
Beta= 0.1590 Gamma= 89.05 Nx*Beta*Rm”*2/MC Pic. 4A) = 7.1728
Beta= 0.1590 Gamma= 89.05 Mx*Beta*Rm/MC Pic. 23a) = 0.0323
Beta= 0.1590 Gamma= 89.05 Nx*Beta*Rm"2/ML Pic. 4B) = 3.4869
Beta= 0.1590 Gamma= 89.05 Mx*Beta*Rm/ML Pic. 2B) = 0.0279
STRESSES IN THE SHELL AT PAD EDGE (MPa)
——————————— Ay ---—- AL ~---BUJ ~—-~-BL ~~---CJ -—~—- CL, - ——— DU ---- DL-—-
fmt (p) = 53.5 53.5 53.5 53.5 53.5 53.5 53.5 53.5
fbt(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 7.2 7.2 7.2 7.2 4.2 4.2 4.2 4.2
fbt (P) = 10.0 -10.0 10.0 -10.0 19.6 ~-19.6 19.6 -19.6
fmt (MC) = 0.0 0.0 0.0 0.0 -1.8 ~-1.8 1.8 1.8
fbt (MC) = 0.0 0.0 0.0 0.0 -19.3 19.3 19.3 -19.3
fmt (ML) = -4.4 -4.4 4.4 4.4 0.0 0.0 0.0 0.0
fbt (ML) = -5.9 5.9 5.9 -5.9 0.0 0.0 0.0 0.0
fmt = 56.3 56.3 65.1 65.1 55.9 55.9 59.5 59.5
fmt+fbt = 60.4 52.1 81.1 49.2 56.2 55.7 98.4 20.6
fmx (p) = 26.7 26.7 26.7 26.7 26.7 26.7 26.7 26.7
fbx(p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fox (P) = 4.2 4.2 4.2 4.2 7.2 7.2 7.2 7.2
fbx (P) = 19.6 -19.6 19.6 -19.6 10.0 -10.0 10.0 -10.0
fmx (MC) = 0.0 0.0 0.0 0.0 -3.7 -3.7 3.7 3.7
fbx (MC) = 0.0 0.0 0.0 0.0 -9.0 9.0 9.0 -9.0
fmx (ML) = -1.8 -1.8 1.8 1.8 0.0 0.0 0.0 0.0
fbx (ML) = -7.9 7.9 7.9 -7.9 0.0 0.0 0.0 0.0
frox = 29.1 29.1 32.8 32.8 30.2 30.2 37.7 37.7
fmx+fbx = 40.8 17.4 60.3 5.3 31.3 29.2 56.7 18.7
txt (VC) = 1.1 1.1 -1.1 -1.1 0.0 0.0 0.0 0.0
Xt (VL) = 0.0 0.0 0.0 0.0 -1.1 -1.1 1.1 1.1
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 1.1 1.1 -1.1 -1.1 -1.1 -1.1 1.1 1.1
fm = 56.3 56.3 65.2 65.2 56.0 56.0 59.5 59.5
fm + fb = 60.5 52.1 81l.1 49.2 56.2 55.7 98.4 21.1
Maximum local membrane stress(fm)= 65.2 MPa Allowable stress= 194.4 MPa
Maximum combined stress (fm+fb) 98.4 MPa Allowable stress= 388.8 MPa
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STRESSES IN THE NOZZLE AT SHELL CONNECTION (MPa)

——————————— Ay --—-AL -~——BJ --—~ B, -~~~ CU ~~—~- CL -——— DU ---- DL-—-
fmt (p) = 9.8 9.9 9.9 9.9 9.9 9.9 9.9 9.9
fmt (P) = 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
fmt (MC) = 0.0 0.0 0.0 0.0 -1.0 -1.0 1.0 1.0
fmt (ML) = -1.9 -1.9 1.9 1.9 0.0 0.0 0.0 0.0
fmt = 10.6 10.6 14.4 14.4 11.5 11.5 13.5 13.5
fmt+fbt = 10.6 10.6 14.4 14.4 11.5 11.5 13.5 13.5
fmx (p) = 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P) = 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
fox (P) = 32.5 -32.5 32.5 -32.5 32.5 -32.5 32.5 -32.5
fmx (MC) = 0.0 0.0 0.0 0.0 -2.2 -2.2 2.2 2.2
fox (MC) = 0.0 0.0 0.0 0.0 -32.0 32.0 32.0 -32.0
fmx (ML) = -2.2 -2.2 2.2 2.2 0.0 0.0 0.0 0.0
fox (ML) = -23.6 23.6 23.6 -23.6 0.0 0.0 0.0 0.0
fmx = 3.8 3.8 8.3 8.3 3.8 3.8 8.2 8.2
fmx+fbx = 12.7 -5.1 64.4 ~-47.9 4.3 3.3 72.8 -56.3
txt (VC) = 2.1 2.1 -2.1 -2.1 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -2.1 -2.1 2.1 2.1
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt 2.1 2.1 -2.1 -2.1 -2.1 -2.1 2.1 2.1
fm = 11.1 11.1 15.0 i5.0 12.0 12.0 14.2 14.2
fm + fb = 13.9 16.2 64.5 62.4 12.0 11.9 72.9 70.0
Maximum local membrane stress(fm)= 15.0 MPa Allowable stress= 176.1 MPa

Maximum combined stress (fm+fb) = 72.9 MPa Allowable stress= 352.2 MPa
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CYLINDRICAL SHELL-CONCENTRATED LOADS ON NOZZLE :T1-T2 DN.8”
(WRC Bulletin n. 297 / 107)

Shell inside diameter Di = 1070.00 mm
Shell thickness S = 15.00 mm
Shell thickness undertolerance tolS = 0.00 mm
Nozzle outside diameter do = 222.26 mm
Nozzle thickness (0 = RIGID PLUG) SN = 12.70 mm
Nozzle thickness undertolerance tolN = 1.58 mm
Shell corrosion allowance cor = 1.60 mm
Nozzle corrosion allowance corN = 1.60 mm
Internal pressure,with static head p = 1.600 MPa
Distance facing / shell axis h= 800.0 mm a =h - Rm = 256.7 mm
Circumferential moment MC= 6900 Nmm Mc=MC-a*VC = ~1944020 Nmm
Longitudinal moment ML= 6300 Nmm M1=ML+a*VL = 1957820 Nmm
Torsional moment MT = 6900 Nmm
Transverse shear load vC = 7600 N
Longitudinal shear load VL = 7600 N
Axial tensile load P = 7600 N
Average shell radius (shell+pad thickness) Rm' = 543.30 mm
Corroded shell thickness (Shell+pad thickness) T 13.40 mm

Stress

Circ.

due to pressure, according to ASME VIII Div.1l,

(Di+2*cor+2*tolS) *p

2% (S-cor-tolS8)

Circumferential pressure stress - nozzle

Shell allowable stress for general membrane stress
Shell allowable stress for local membrane stress
Shell allowable stress for combined stress

Nozzle
Nozzle
Nozzle
Nozzle
Nozzle

allowable stress for general membrane stress
allowable stress for local membrane stress
allowable stress for combined stress

cross section

section modulus

stress due to pressure = -————————r———m——— +0.6%*p

Sign convention for loads and moments as in WRC 297

= 17

I

I

636
32454

I

138.
207.
414.
118.
177.
354.

.8717
000
000
000
000
000
000
2.61
9.86

compensated opening

65.032 MPa

MPa
MPa
MPa
MPa
MPa
MPa
MPa
mm2
mm3

(not as in WRC 107)
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VALUES FROM THE GRAPHS (WRC 297) - NOZZLE CONNECTION
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mr/P (Pic.3-7) = 0.1120
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nr*T/P (Pic.8~12) = 0.0615
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mteta/P (Pic.13-17)= 0.0457
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nteta*T/P (Pic.20-22)= 0.1329
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mr*d/Mc (Pic.23-26)= 0.2236
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nr*T*d/Mc (Pic.27-31)= 0.1061
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mteta*d/Mc (Pic.32-35)= 0.1106
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nteta*T*d/Mc(Pic.36-40)= 0.1215
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mr*d/ML (Pic.41-44)= 0.1169
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nr*T*d/ML (Pic.45-4%)= 0.0668
lambda= 1.842 T/t= 1.408 d/t= 23.347 Mteta*d/ML (Pic.50-53)= 0.0499
lambda= 1.842 T/t= 1.408 d/t= 23.347 Nteta*T*d/ML(Pic.54-58)= 0.2037
STRESSES IN THE SHELL AT NOZZLE CONNECTION (MPa)
——————————— Ay ---- AL -~---BY - -—- BL ~~---CU ———~ CL -——— DU -—-- DL--
fmt (p) = 65.0 65.0 65.0 65.0 65.0 65.0 65.0 65.0
fbt (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmt (P) = 5.6 5.6 5.6 5.6 2.6 2.6 2.6 2.6
fbt (P) = 11.6 -11.6 11.6 -11.6 28.4 -28.4 28.4 -28.4
fmt (MC) = 0.0 0.0 0.0 0.0 ~5.2 -5.2 5.2 5.2
fbt (MC) = 0.0 0.0 0.0 0.0 -65.4 65.4 65.4 -65.4
fmt (ML) = -10.0 -10.0 10.0 10.0 0.0 0.0 0.0 0.0
fht (ML) = =-14.7 14.7 14.7 -14.7 0.0 0.0 0.0 0.0
fmt = 60.7 60.7 80.6 80.6 62.5 62.5 72.8 72.8
fmt+fbt = 57.6 63.8 106.9 54.4 25.5 99.4 166.6 -21.0
fmx (p) = 32.5 32.5 32.5 32.5 32.5 32.5 32.5 32.5
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P} = 2.6 2.6 2.6 2.6 5.6 5.6 5.6 5.6
fbx (P) = 28.4 ~-28.4 28.4 -28.4 11.6 ~-11.6 11.6 -11.6
fmx (MC) = 0.0 0.0 0.0 0.0 -5.9 -5.9 5.9 5.9
fbx (MC) = 0.0 0.0 0.0 0.0 -32.3 32.3 32.3 -32.3
fmx (ML) = -3.3 -3.3 3.3 3.3 0.0 0.0 0.0 0.0
fbx (ML) = -34.4 34.4 34.4 -34.4 0.0 0.0 0.0 0.0
fmx = 31.8 31.8 38.4 38.4 32.2 32.2 44.1 44.1
fx+fbx = 25.9 37.8 101.2 -24.4 11.5 52.9 88.0 0.1
txt (VC) = 1.6 1.6 ~-1.6 -1.6 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -1.6 -1.6 1.6 1.6
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 1.6 1.6 -1.6 -1.6 -1.6 -1.6 1.6 1.6
fm = 60.8 60.8 80.7 80.7 62.5 62.5 72.9 72.9
fm + fb = 57.7 63.9 107.4 78.9 25.7 99.4 166.6 21.4
Maximum local membrane stress(fm)= 80.7 MPa Allowable stress= 207.0 MPa

Maximum combined stress (fm+fb) = 166.6 MPa Allowable stress= 414.0 MPa
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STRESSES IN THE NOZZLE AT SHELL CONNECTION (MPa)

——————————— AU ---- AL, ~---BU ~-—-—~-BL ~—— CU -~—- CL ——— DU ---- DL——
fmt (p) = 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9
fmt (P) = 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6
fmt (MC) = 0.0 0.0 0.0 0.0 -5.9 -5.9 5.9 5.9
fmt (ML) = -10.0 -10.0 10.0 10.0 0.0 0.0 0.0 0.0
fmt = 13.5 13.5 33.5 33.5 17.6 17.6 29.4 29.4
fmt+£fbt = 13.5 13.5 33.5 33.5 17.6 17.6 29.4 29.4
fmx (p) = 8.9 8.9 8.9 8.9 8.9 8.9 8.9 8.9
fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
fmx (P} = 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
fbx (P) = 40.9 -40.9 40.9 -40.9 40.9 -40.9 40.9 -40.9
fmx (MC) = 0.0 0.0 0.0 0.0 -6.0 -6.0 6.0 6.0
fbx (MC) = 0.0 0.0 0.0 0.0 -98.8 98.8 98.8 -98.8
fmx (ML) = -6.0 -6.0 6.0 6.0 0.0 0.0 0.0 0.0
fbx (ML) = -48.7 48.7 48.7 -48.7 0.0 0.0 0.0 0.0
fmx = 4.1 4.1 16.2 16.2 4.1 4.1 16.1 16.1
fmx+fbx = -3.7 11.9 105.7 -73.4 -53.8 62.0 155.8 -123.5
txt (VC) = 2.3 2.3 -2.3 -2.3 0.0 0.0 0.0 0.0
txt (VL) = 0.0 0.0 0.0 0.0 -2.3 -2.3 2.3 2.3
txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
txt = 2.3 2.3 -2.3 -2.3 -2.3 -2.3 2.3 2.3
fm = 14.0 14.0 33.8 33.8 18.0 18.0 29.8 29.8
fm + fb = 17.8 15.1 105.8 107.0 71.5 62.2 155.8 153.0
Maximum local membrane stress (fm)= 33.8 MPa Allowable stress= 177.0 MPa

Maximum combined stress (fm+fb) = 155.8 MPa Allowable stress= 354.0 MPa
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SEISMIC CODE

Method of seismic analysis: ASCE 7 - 88

Seismic Zone: 2
Seismic Zone Coefficient (Table 21): 7z = 0,375
Importance Factor: I 1,250
Force Factor: K = 2,000
Soil profile: S2=

Soil Coefficient S = 1,200

Period of vibration calculation

The fundamental period of vibration of the vessel under proper weight,
is calculated using the Rayleigh method of approximation by numerical
integration of the following formulae

T = 2 x 3,14 2 ( Ywi x yi? / (g x Ywi x yi))"0,5 sec
where:
wi = Weight of each section N 187400
vl = Horizontal displacement at the top of sectiorm 0
g = Gravity acceleration m/s? 9,80665

Design data

Wo = 187400 N Weight Operating condition

We = 178550 N Weight Erection condition
T = 0 sec Vessel period of vibration
h = 1,309 m Gravity center from base

Seismic shear at bottom: Operating
Vo =2 * I *K* CS * Wo = 24586 N CSs= 0,14

Seismic shear at bottom: Erection
Ve =2 * I * K * CS * We = 23435 N CS= 0,14

Bending moment at bottom: Operating
Mo =Vo * h = ' 32196 N-n

Bending moment at bottom: Erection
Me =Ve * h = 30676 N-m
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SADDLE CALCULATION

Saddles reaction due the vessel weight

H [Ej‘ CENTRO DI GRAVITA' % :
oS , L Q%/?ﬁﬁrﬁmﬁ |
———— l!;-r - ’|‘ ———————— P - —
tiiin i n '
I‘I‘Immllln , L ! 4
2 AN " i
=] &
\ A L1 Lir
L1
i i
Ql Qr
Wo = 187400 N Weight Operating condition
Wot = 392400 N Weight Test condition
L = 1850 mm H1 = 1309 mm
A = 364 mm el = 110 °
Ll = 3100 mm 82 = 120 °
L1l = 1486 mm
Lir = 1614 mm
Oerating
Qr =Wo * L11 / L1 = 89831 N
Q1 =Wo * Llr / L1 = 97569 N
Test
Qr =Wot * L11 / L1 = 188099 N

Q1 =Wot * Llr / L1 204301 N
Longitudinal foece (operating)

FL = 24596 N
Transversal foece (operating)

FT=0, 5*FL= 12298 N
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LOADS AT SADDLES

N CARICHI ALLE SELLE IN EREZIONE | IN PROVA 1DR. | IN ESERCIZID
M/ : LADS AT SADDLES ERECTION HYDROTEST OPERATING
CARICD VERTICALL
0 TAGLID

SHEAR doN 2343 - UL

M = (bl el dahln 3070 - 3220

T - (dal)

0 - (o)
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Calculation report for Item : REGENERATOR/CONDENSE

* INPUT DATA

Internal design pressure p = 0.60 MPa
Design temperature T = 340.00 C.
Shell and heads material description : SA 516 GR.70

Allowable stress f = 129.600 N/mm2
Elastic modulus E = 180200 N/mm2
Distance between tangent lines L = 3910.00 mm
Shell ID (uncorroded) 2% (r+c) = 2370.00 mm
Corrosion allowance c = 1.60 m
Shell thickness (uncorroded) e +¢c = 15.00 mm
Head outside height h = 615.00 mm
Head thickness (uncorroded) e'+ ¢c = 22.00 mm
Distance saddle/head TL A= 364.00 mm
Saddle longitudinal dimension bl = 210.00 mm
Saddle tranversal dimension b = 1965.96 mm
Saddle angle Teta = 110 deg.
Saddle reaction (weight) Wl = 97568.0 N
Saddle reaction (vert. seismic) W2 = 0.0 N
Seismic longitudinal force R = 24596.0 N
Seismic transverse force S = 12298.0 N
Height of vessel axis h'= 1308.0 mm
Stiffening rings on saddles: NO STIFFENING

Saddle attachment: WELDED

A.3.5.1 Fig. A.2 is considered
* MISCELLANEOUS DATA
Stress coeff. (1.2 with seismic) s'= 1.20
Yield point/f ratio (3.6.1.1) s 1.40

K=.605*%e*E/f/s/r = 6.7854

Delta (from fig. A.2) = 0.4885

e'/D = e'/2/(r+e") 0.0084

h/D = h/2/(r+e") = 0.2548

p/f = (from fig. 3.5-2) = 0.0173

* ALLOWABLE STRESSES

Longitudinal tensile sT*f = 155.520 N/mm2
Longitudinal compressive delta*s*f = 88.629 N/mm2
Shear min (0.8*f, 0.06*e*E/r) = 103.680 N/mm2
Tangential 1.25*%f-p/(p'/f) = 127.280 N/mm2
Circumferential tensile 1.25%f = 162.000 N/mm2
Circumf.compressive delta*s*f = 88.629 N/mm2
* FACTORS & CONSTANTS

c3 (Figure G.3.3-4) = 0.1110

c2 (Figure G.3.3-4) = 1.2097

cl (Figure G.3.3-3) = 0.2345

K1l (Table G.3.3-1) = 1.0000

K2 (Table G.3.3-1) = 1.0000

K3 (Table G.3.3-2) = 1.0753

K4 (Table G.3.3-2) = 0.4453

K5 (Table G.3.3-4) = 0.0802

K6 (Table G.3.3-3) = 0.0154

K6’ (VBR 11, PAGE 36/37) = 0.0580

K7? (VBR 11, PAGE 36/37) = 0.2308
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* LONGITUDINAL STRESSES - longitudinal seismic load

WO=Ms/ (L-2*A) = 10118.2 N
W1'=WO+W1l+W2 (mod. W1) = 107687.2 N

Ms =R * h' = 32196164 Nmm
M3= (W1+W2) * (C1*L-A) = 53945596 Nmm
M4=(1-A/L+C3*r/A-C2) * (W1+W2) *A/C2 = 1731103 Nmm
M3' = M3 + Ms/2 (mod. M3) = 70043678 Nmm
M4A' = M4 + Ms (mod. M4) = 33927267 Nmm
Shell -long.stress at center (G.3.3-5) f1 = 25.138 N/mm2
Shell +long.stress at center (G.3.3-6) f2 = 27.994 N/mm2
Shell (G.3.3-5) with p=0 flo = 1.428 N/mm2
Shell -long.stress at saddle (G.3.3-7) f£3 = 25.747 N/mm?2
Shell +long.stress at saddle (G.3.3-8) f4 = 27.384 N/mm2
Shell (G.3.3-7) with p=0 f30 = 0.819 N/mm2
* LONGITUDINAL STRESSES - transverse seismic or load

M3''= S*A/2-S*L/8 (additional M3) = -3772412 Nrmm
M3' = SQR (M372 + M3''"2) (mod. M3) = 54077338 Nmm
M4''= S*A*2/2/L (additional M4) = 208368 Nmmm
£3',£f4'=M4" " /PI/r"2/e (addit.f3,f4) = 0.004 N/mm2
Shell -long.stress at center (G.3.3-5) fl1 = 25.653 N/mm2
Shell +long.stress at center (G.3.3-6) f2 = 27.478 N/mm2
Shell (G.3.3-5) with p=0 flo = 0.912 N/mm2
Shell-long.str. at saddle £3(G.3.3-7)+£3' = 26.533 N/mm2
Shell+long.str. at saddle £f4(G.3.3-8)+f4' = 26.598 N/mm2
Shell £3(G.3.3-7)+£f3' with p=0 f30 = 0.033 N/mm?2
* TANGENTIAL STRESS AT SADDLE - longitudinal seismic load

Wl'= WO4+W1+W2 (mod. W1l) = 107687.2 N
Shell shear stress at saddle (G.3.3-10) g = 7.283 N/mm2
Head shear stress at saddle (G.3.3-11) ge = 1.981 N/mm2
* TANGENTIAL STRESS AT SADDLE - transverse seismic load

WL''=SQR( (W14W2)~2+(S/2)"2) (mod. W1) = 97762.6 N
Shell shear stress at saddle (G.3.3-10) g = 6.612 N/mm2
Head shear stress at saddle (G.3.3-11l) qge = 1.798 N/mm2
* CIRCUMFERENTIAL STRESSES - longitudinal seismic or wind load

Wl'= WO+W14+W2 (mod. W1) = 107687.2 N
Shell circ.stress at saddle (G.3.3-17) f5 = -1.873 N/mm2
Shell circ.stress at saddle(G.3.3-18/19)f6 = -39.549 N/mm2
* CIRCUMFERENTIAL STRESSES - transverse seismic load
f6'=-12*K6'*3*r/2/L/e"2 (additional £f6) = -7.233 N/mm2
Shell circ.stress at saddle (G.3.3-17) f£5 = -1.873 N/mm2

Shell circ.str. at sadl.f6(G.3.3-18/19)+f6'= -46.782 N/mm2
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Calculation report for Item : REGENERATOR/CONDENSE

* INPUT DATA

Internal design pressure p = 0.78 MPa
Design temperature T = 20.00 C.
Shell and heads material description SA 516 GR.70

Allowable stress f = 138.000 N/mm2
Elastic modulus E = 202350 N/mm2
Distance between tangent lines L = 3910.00 mm
Shell ID (uncorroded) 2% (r+c) = 2370.00 mm
Corrosion allowance c = 0.00 mm
Shell thickness (uncorroded) e + ¢ = 15.00 mm
Head outside height h = 615.00 mm
Head thickness (uncorroded) e'+ ¢ = 22.00 mm
Distance saddle/head TL A = 364.00 mm
Saddle longitudinal dimension bl = 210.00 mm
Saddle tranversal dimension b = 1965.96 mm
Saddle angle Teta = 110 deg.
Saddle reaction (weight) Wl = 204301.0 N
Saddle reaction (vert. seismic) W2 = 0.0 N
Wind/Seismic longitudinal force R = 0.0 N
Wind/Seismic transverse force S = 0.0 N
Height of vessel axis h'= 1309.0 mm
Stiffening rings on saddles: NO STIFFENING

Saddle attachment: WELDED

A.3.5.1 Fig. A.2 is considered
* MISCELLANEQUS DATA

Stress coeff. (1.2 with seismic) s'= 1.00

Yield point/f ratio (3.6.1.1) s = 1.40
K=.605*e*E/f/s/r = 8.0209

Delta (from fig. A.2) = 0.5001

e'/D = e'/2/(r+e'") = 0.0091

h/D = h/2/(rte") = 0.2548

p/f = (from fig. 3.5-2) = 0.0189

* ALLOWABLE STRESSES

Longitudinal tensile s'*f = 138.000 N/mm2
Longitudinal compressive delta*s*f = 96.625 N/mm2
Shear min (0.8*f, 0.06*e*E/r) = 110.400 N/mm2
Tangential 1.25%f-p/(p'/f) = 130.951 N/mm2
Circumferential tensile 1.25*%f = 172.500 N/mm2
Circumf.compressive delta*s*f = 96.625 N/mm2
* FACTORS & CONSTANTS

C3 (Figure G.3.3-4) = 0.1107

Cc2 (Figure G.3.3-4) = 1.2097

Cl (Figure G.3.3-3) = 0.2344

K1l (Table G.3.3-1) = 1.0000

K2 (Table G.3.3-1) = 1.0000

K3 (Table G.3.3-2) = 1.0753

K4 (Table G.3.3-2) = 0.4453

K5 (Table G.3.3-4) = 0.0802

K6 (Table G.3.3-3) = 0.0154

Ke6! (VBR 11, PAGE 36/37) = 0.0580

K7' (VBR 11, PAGE 36/37) = 0.2308
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* LONGITUDINAL STRESSES -
W0=Ms/ (L-2*A) = 0.0 N
W1"=WO+W1+W2 (mod. Wl) = 204301.0 N
Ms = R * h! = 0 Nmm
M3=(WL1+W2)* (C1l*L-A) = 112875439 Nmm
M4=(1-A/L+C3*r/A-C2) * (W1+W2) *A/C2 = 3542830 Nmm
M3' = M3 + Ms/2 (mod. M3) = 112875439 Nmm
M4' = M4 + Ms (mod. M4) = 3542830 Nmm
Shell -long.stress at center (G.3.3-5) £l = 29.262 N/mm?2
Shell +long.stress at center (G.3.3-6) £f2 = 32.674 N/mm2
Shell (G.3.3-5) with p=0 flo = 1.706 N/mm2
Shell -long.stress at saddle (G.3.3-7) £3 = 30.914 N/mm2
Shell +long.stress at saddle (G.3.3-8) £4 = 31.022 N/mm2
Shell (G.3.3-7) with p=0 f30 = 0.054 N/mm2
* LONGITUDINAL STRESSES -
M3''= S*A/2-S*L/8 (additional M3) = 0 Nmm
M3' = SQR (M372 + M3''"2) (mod. M3) = 112875439 Nmm
M4''= S*A”2/2/L (additional M4) = 0 Nmm
£37',£4'=M4"''/PI/r"2/e (addit.f3,f4) = 0.000 N/mm?2
Shell -long.stress at center (G.3.3-5) £l = 29.262 N/mm2
Shell +long.stress at center (G.3.3-6) £f2 = 32.674 N/mm2
Shell (G.3.3-5) with p=0 flo = 1.706 N/mm2
Shell-long.str. at saddle £3(G.3.3-7)+£3' = 30.914 N/mm2
Shell+long.str. at saddle £f4(G.3.3-8)+f4' = 31.022 N/mm?2
Shell £3(G.3.3-7)+£f3' with p=0 f30 = 0.054 N/mm2
* TANGENTIAL STRESS AT SADDLE -
Wl'= WO+W1l+W2 (mod. W1) = 204301.0 N
Shell shear stress at saddle (G.3.3-10) g = 12.360 N/mm2
Head shear stress at saddle (G.3.3-11) ge = 3.490 N/mm2
* TANGENTIAL STRESS AT SADDLE -
W1''"=SQR((W1+W2) "2+ (S/2)"2) (mod. W1) = 204301.0 N
Shell shear stress at saddle (G.3.3-10) g = 12.360 N/mm?2
Head shear stress at saddle (G.3.3-11) ge = 3.490 N/mm2
* CIRCUMFERENTIAL STRESSES -
Wl'= WO+W1l4+W2 (mod. Wl1) = 204301.0 N
Shell circ.stress at saddle (G.3.3-17) £5 = -3.033 N/mm2
Shell circ.stress at saddle(G.3.3-18/19)f6 = -60.425 N/mm2
* CIRCUMFERENTIAL STRESSES -
f6'=-12*K6'*S*r/2/L/e"2 (additicnal £f6) = 0.000 N/mm2
Shell circ.stress at saddle (G.3.3-17) f5 = -3.033 N/mm?2
Shell circ.str. at sadl.f6(G.3.3-18/19)+f6'= -60.425 N/mm2
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

SUPPORT SADDLE VERIFICATION (seismic operating case)

- Stress on cross area al lower |

Per PD 5500 2006 G.3.3.2.6

84

W= 107.687 N
ty= 15 mm
t= 15 mm

= 260 mm

= 64 mm
Sm= 138,00 Mpa
Sa= Sn/15= 92,00
Crax=R/3= 395,0
A= C*iy= 960
Ag = B* tz = 3.900
H1 = W1 * Kg = 27.891
S= Hi/(A+A)=

- Wear plate to shell weld jo

= 10 mm

9, = 120 °

E= 0,7

Ro = 1.200 mm
Tw= 04*S,=

t=  Tw*0,7=

A= 2 (Re*n*0,/180) *t =
Ap=2*B*t=

Shear stress on weld

T=

Allo

int

Weld joint size

Wear plate contact angle
Weld joint efficiency
Vessel outer radius

36,80
7
35.186

3.640

3/2 *Hy/((Awt + AW2)* E) =

5,74 Mpa < 92,00 Mpa
Mpa  Weld shear allowabie stress
mm Weld joint resisting size
mm?  Weld joint area
mm®  Weld joint area
1,54 Mpa < 36,80

149
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COMPRESSIVE STRESS VERIFICATION

C.

I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

— COMM.

2010/005/T

150

- Saddle base section area properties T @ @ /@)
| | |
[ | |
a= 1.997 mm Web width 5 - ' ‘ _ 1 ‘ J__ji___M i,___ f"r
b= 15 mm Web thickness ‘ ’ H \ l ltl H ‘
c= 210 mm External ribs width _ | ! E DT
d= 97,5 mm Internal ribs width e | a ’J
e= 15 mm Rib thickness o B
ng = 0 mm External ribs number .
ng = 8 mm Internal ribs number
ltem X Y A h h? A*H? ! | + A*h?
width height mm? mm mm? mm?* mm* mm®

1 1997 15 29.955 56E+05 | 5,62E+05

3 0 210 0 0,0E+00 { 0,00E+00

2 15 97.5 11.700 56 3.164 3,70E+07 | 9,3E+06 | 4,63E+07
A= 418655 mm? Total are ' W
lwt= 4,68E+07 mm* Total Ine
E= 180.200 Mpa Modulus \ —#—
W= 107.687 N Max vert i
L= 612 mm  Max sadt m
c= 210 mm Base pla — L |1|

fl

Wy = (n*E *o)/(4*L*)=  555965: '
Scr = Wcr /A tot = 1334,6’

- Maximum compressive stress

Sc = Wi/A(ot =
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

SADDLE VERIFICATION acc. to (BEDNAR "PRESSURE VESSEL DESIGN HAND-BOOK chap. 6 ")

S= 138,00 Mpa 20015 Psi Web allowabl
t= 15 mm 0,591 in Web thicknes
B= 125 ° 2,182 rad see skeich

Ry = 1.200 mm 47,244 in Vessel outer r
W, = 107.687 24209 Lb Maximum loa«

- Allowable saddle height ( english units )

Pr = W,/R,*(1+cosB)/(n- B +senB*cosP ) = 44585 Lbfin
Lmax= t*(0,289°* S /Pn* (S *t Prn)>’= 121,9517 in

3098 mm
- Base plate thickness
B= 2.080 mm  Base plate length
c= 210 mm  Base plate width
t= 30 mm  Base plate thickness
tin= (W;*c/(1,2*S*B))*° = 8,10 mm
- Bearing stress
Spear * W4/ (cx B) = 0,25 Mpa
~ Minimum number of stiffeners
N=B1/24+1= 4

5

- Shear stress in anchor boltinf, one end slotted
Thermal expansion base shear = W1*m-= 107.687 * 0,45 =
Corroded root area fora 2" bolt A= 15,6748 cm?
Bolt shear stress = W1*m/(A*N°®) = 7,73 Mpa

Anchor bolt stress is acceptable < 172 Mpa

3098 mm

> L= 612 mm
< 30 mm
< 5 Mpa

Including also lateral stiffeners
Assumed

48459 N

N° 4 per saddle)




C. I. CIVIDAC S.p.A. — COMM.

2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

SUPPORT SADDLE VERIFICATION (test case)

- Stress on cross area al lower |
Per PD 5500 2006 (G.3.3.2.6 -) L \/\M i B
AR ok
l
91 —A Te—— %

W= 392.400 N May |
t= 15 mm We | !
= 15 mm We

= 260 mm We

= 64 mm Res ’
Sp = 138,00 Mpa Allo | Tw

—

Sa= Sp/156= 92,00
Chx=R /3= 3950
A1 = C* t1 = 960
A= B*ty= 3.900
Hi= Wi{*Kg= 101.632
S= Hi/(A+A)= 20,91 Mpa < 92,00 Mpa

- Wear plate to shell weld joint

tw= 10 mm Weld joint size

0, = 120 ° Wear plate contact angle

E= 0,7 Weld joint efficiency

Ry, = 1.200 mm Vessel outer radius

Tw= 04*8;= 36,80 Mpa
t= Tw*0,7 = 7 mm
A= 22 (Ro*nt*0,/180)*t = 35.186 mm?>
App= 2*B*t= 3.640 mm?

Shear stress on weld

T= 32 *H((Aws + AW2)* E) = 5,61

Weld shear allowable stress
Weld joint resisting size
Weld joint area

Weld joint area

152
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR
COMPRESSIVE STRESS VERIFICATION
e
- Saddle base section area properties Nein @ @ /@)
| | | I
i | ]
a= 1.897 mm Web width ‘irﬂ M ’ | \\ﬁl ‘ ‘
b= 15 mm Web thickness I ’__ﬂ'_'__H _____ ﬂ __,H alia
c= 210 mm External ribs width 1 | | -
d= 97,5 mm Internal ribs width e I a |
e= 15 mm Rib thickness H B o
n, = 0 mm External ribs number
nz = 8 mm Internal ribs number
ltem X Y A h h? A*h? [ [ + A*h?
width | height mm? mm mm’ mm’* mm* mm’*

1 1997 15 29.955 56E+05 | 5,62E+05

3 0 210 0 0,0E+00| 0,00E+00

2 15 97,5 11.700 56 3.164 3,70E+07 | 9,3E+06 | 4,63E+07
A= 418655 mm?  Total are } W
lwt= 4,68E+07 mm?* Total Ine
E= 202.350 Mpa Modulus i —#—
Wi= 392,400 N Maxvert I
L= 612 mm  Max sadk |||
c= 210 mm  Base pla — L] |||

fil

W= (n2E *lo)/(4* L%) = 624303 ‘ i
Sau= Wo/Aw= 1498,7 ) a

- Maximum compressive stress

Sc= Wi/Ag=
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

SADDLE VERIFICATION acc. to (BEDNAR "PRESSURE VESSEL DESIGN HAND-BOOK chap. 6 ")

S= 138,00 Mpa 20015 Psi Web allowabl
t= 15 mm 0,591 in Web thicknes
B= 125 ° 2,182 rad see sketch

Ry = 1.200 mm 47 244 in Vessel outerr
W, = 392.400 88214 |b Maximum loat

- Allowable saddle height ( english units )

Pr= Wy/R,*(1+cosB)/(n- B +senf*cosP ) = 1624,64 Lbfin
Lmax= t*(0,289°* S/Pn* (S *t Pr )™= 60,48485 in
1536 mm

- Base plate thickness

B= 2.080 mm  Base plate length

c= 210 mm  Base plate width

t= 30 mm  Base plate thickness

tin= (Wy*c/(1,2*S*B))*° = 15,47 mm

- Bearing stress
Sbear = W1/ (C X B) = 0,90 Mpa

- Minimum number of stiffeners

N=B1/24+1 = 4
5
- Shear stress in anchor boltinf, one end slotted
Thermal expansion base shear = W1*m= 392,400 * 0,45 =
Corroded root area for a 2" bolt A= 15,6748 cm?
Bolt shear stress = W1*m/(A*N°) = 28,16 Mpa

Anchor bolt stress is acceptable < 172 Mipa

1536 mm

> L= 612 mm
< 30 mm
< 5 Npa

Including also lateral stiffeners
Assumed

176580 N

4 per saddle)



C. I. CIVIDAC S.p.A. ~ COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

TOP LIFTING LUG POS. 113-114

5\
4

R2

&N\A/\,\‘_,\/\,V\,\J

L -

MATERIAL : SA 516 Gr.70

Yield stren. Sy = 262,00 Mpa -

o =Sy *0.85= 222,70 Mpa

Tal = Cajf * 0,8 = 178,16 Mpa

Ry= 35 mm

R, = 90 mm

t= 30 mm

L= 300 mm -

P = 178550 N Weight of vessel

Ky = 1,2 Impact factor

n= 4 Number of lug

N= (P*Ky/4)*1,41= 75527 N
SECTION " A-A"

A= t*(Ry-Ry) = 1.650 mm?
SHEAR STRESS

= 1,5*N/A;= 68,66 Mpa
SECTION"B-B"

Ap=t"(Ry-Ry)= 1.650 mm?

T= N/2= 37.763 N

NORMAL STRESS

o= T/A; = 22,89 Mpa
SECTION"C-C"

A= t*L= 9.000 mm?

NORMAL STRESS

o= N/A = 8,39 Mpa

Bs= BEARING STRESS

ds= PIN DIAMETER 65 mm

Bs= N/(ds*f) = 38,73 Mpa

STRESS ON SHELL DURING LIFTING

Angle of inclination 45°

Area of section "A-A"

< T = 178,16 Mpa

Area of section "B-B"
Normal load acting on section "B-B"

< O g™ 222,70 Mpa

Area of section "C-C"

< Og = 222,70 Mpa

< og~ 222,70 Mpa

During lifting the following loads shall be indiced on the shell wall:

Pr= = -75527 N
VL =  ~75.527 N
ML=VL*I = -13972 Nm

radial load
longit. shear
longit. moment

The local stress on shell have been verified in accordance to WRC 107

considering the vessell at room temperature.
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C. I. CIVIDAC S.p.A.
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano,
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT:

(WRC Bulletin n.

Shell Internal Diameter

Shell Thickness

Circumferential Attachment Width
Longitudinal Attachment Width
Reinforcing Plate Thickness
Reinforcing Plate Width

Corrosion Allowance

Internal Pressure

Dist.Facing / Shell axis h= 1320.0
Circumferential Moment MC= 0
Longitudinal Moment ML= -13972
Torsional Moment

Transverse Shear Load

Longitudinal Shear Force

Axial Tensile Load

Average Shell Radius (shell+pad thickness)

Average Shell Radius (shell thickness)
Corroded Shell+pad thickness
Corroded Shell Thickness

Circumfer. Pressure Stress (attachm. locat.)

Circumfer. Pressure Stress (pad edge)

—~ COMM.

2010/005/T

Italy: Retcil Rev.3.00

Shell allowable stress for general membrane stress
Shell allowable stress for local membrane stress

Shell allowable stress for combined stress

113-114
= 2370.00
= 15.00
2cl = 30.00
2c2 = 300.00
= 20.00
= 370.00
= 0.00
p = 0.00
a =h - Rm = 117.5
Mc=MC-a*VC= 0
M1=ML+a*VL= -8888395
MT = 0
vVC = 0
VL = -75527
P = -75527
Rm' = 1202.50
Rm = 1192.50
T' = 35.00
T = 15.00
= 0.000
= 0.000
= 138.0
= 207.0

414.0
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C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Retcil Rev.3.00 -
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT: 113-114

GAMMA (for K-C)=

Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=

OO OO0 OO0 000000000 0oO0oO

fmt
fmt+fbt
fmx (p)
fbx (p)
fmx (P)

txt (VC)
txt (VL)
txt (MT)
txt

fm
fm + fb

.058

(WRC Bulletin n. 107)

34.36 Betal= 0.012 Beta2= 0.125 Betal/Beta2=0.250 S= 0.00
VALUES FROM THE GRAPHS AT ATTACHMENT EDGE

K = 1.480 Gamma= 34.36 Nt*Rm/P - circ. (Pic. 3C) = 5.458
.047 K = 1.200 Gamma= 34.36 Nt*Rm/P - long. (Pic. 4C) = 6.425
.035 K = 0.880 Gamma= 34.36 Mt/P - circ. (Pic.1C-1) = 0.233
.049 K = 1.250 Gamma= 34.36 Mt/P - long. (Pic. 2C) = 0.157
.027 Cc = 0.237 Gamma= 34.36 Cc*Nt*Beta*Rm"~2/MC (Pic. 3A) = 0.036
.034 Kc = 1.261 Gamma= 34.36 Mt*Beta*Rm/MC (Pic. 1A) = 0.108
.058 CL = 0.764 Gamma= 34.36 CL*Nt*Beta*Rm"2/ML (Pic. 3B) = 1.463
.098 KL = 1.695 Gamma= 34.36 Mt*Beta*Rm/ML (Pic. 1B) = 0.047
.047 K = 1.200 Gamma= 34.36 Nx*Rm/P - circ. (Pic. 4C) = 6.381
.058 K = 1.480 Gamma= 34.36 Nx*Rm/P - long. (Pic. 3C) = b5.582
.049 K = 1.250 Gamma= 34.36 Mx/P - circ. (Pic.2C-1) = 0.188
.035 K = 0.880 Gamma= 34.36 Mx/P - long. (Pic 1C) = 0.197
.027 CC = 0.469 Gamma= 34.36 Cc*Nx*Beta*Rm"~2/MC (Pic. 4A) = 0.104
.045 Kc = 1.686 Gamma= 34.36 Mx*Beta*Rm/MC (Pic 24) = 0.062
.058 CL = 0.358 Gamma= 34.36 CL*Nx*Beta*Rm"2/ML (Pic. 4B) = 0.193
.069 KL 1.184 Gamma= 34.36 Mx*Beta*Rm/ML (Pic 2B) = 0.090
STRESSES IN THE SHELL AT ATTACHMENT (MPa)
Ay ---- A, ---- BYJ ~->~~-BL ~———CU ~~—— CL ——-- DU —=——- DL--
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= =-11.5 -11.5 -11.5 -11.5 -9.8 -9.8 -9.8 -9.8
= -58.2 58.2 -58.2 58.2 -86.2 86.2 -86.2 86.2
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 4.4 4.4 -4.4 -4.4 0.0 0.0 0.0 0.0
= 17.3 -17.3 -17.3 17.3 0.0 0.0 0.0 0.0
= -7.1 -7.1 -16.0 -16.0 -9.8 -9.8 -9.8 -9.8
= -48.0 33.8 -91.4 59.5 -86.0 76.4 -96.0 76.4
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= =-10.0 -10.0 -10.0 -10.0 -11.4 -11.4 -11.4 -11.4
= -73.1 73.1 -73.1 73.1 -69.5 69.5 -69.5 69.5
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.6 0.6 -0.6 -0.6 0.0 0.0 0.0 0.0
= 47.6 ~47.6 -47.6 47.6 0.0 0.0 0.0 0.0
= -9.4 -9.4 -10.6 -10.6 -11.4 -11.4 -11.4 -11.4
= -34.9 16.0 -131.2 110.0 -81.0 58.0 -81.0 58.0
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 3.6 3.6 -3.6 -3.6
= 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 0.0 0.0 0.0 0.0 3.6 3.6 -3.6 -3.6
= 9.4 9.4 16.0 16.0 14.3 14.3 14.3 14.3
= 48.0 33.8 131.2 110.0 96.8 77.1 96.8 77.1
local membrane stress(fm)= 16.0 MPa Allowable stress= 207.0 MPa

Maximum
Maximum

combined stress (fm+fb) = 131.2 MPa Allowable stress= 414.0 MPa
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REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Retcil Rev.3.00 -
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT: 113-114
(WRC Bulletin n. 107)

GAMMA (for K-C)= 79.50 Betal= 0.323 Beta2= 0.436 Betal/Beta2=0.740 S= 0.00
VALUES FROM THE GRAPHS AT PAD EDGE
Beta= 0.438 K = 1.480 Gamma= 79.50 Nt*Rm/P - circ. (Pic. 3C) = 1.370
Beta= 0.401 K = 1.200 Gamma= 79.50 Nt*Rm/P - long. (Pic. 4C) = 4.988
Beta= 0.360 K = 0.880 Gamma= 79.50 Mt/P - circ. (Pic.1C-1) = 0.022
Beta= 0.408 K = 1.250 Gamma= 79.50 Mt/P - long. (Pic. 2C) = 0.003
Beta= 0.357 Cc = 0.705 Gamma= 79.50 Cc*Nt*Beta*Rm"2/MC (Pic. 3A) = 1.214
Beta= 0.382 Kc = 1.069 Gamma= 79.50 Mt*Beta*Rm/MC (Pic. 1A) = 0.056
Beta= 0.3%94 CL = 0.918 Gamma= 79.50 CL*Nt*Beta*Rm"2/ML (Pic. 3B) = 2.608
Beta= 0.402 KL = 1.018 Gamma= 79.50 Mt*Beta*Rm/ML (Pic. 1B) = 0.006
Beta= 0.401 K = 1.200 Gamma= 79.50 Nx*Rm/P -~ circ. (Pic. 4C) = 4.459
Beta= 0.438 K = 1.480 Gamma= 79.50 Nx*Rm/P - long. (Pic. 3C) = 1.594
Beta= 0.408 K = 1.250 Gamma= 79.50 Mx/P - circ. (Pic.2C-1) = 0.006
Beta= 0.360 K = 0.880 Gamma= 79.50 Mx/P - long. (Pic. 1C) = 0.013
Beta= 0.357 CC = 0.850 Gamma= 79.50 Cc*Nx*Beta*Rm"~2/MC (Pic. 4A) = 6.105
Beta= 0.419 Kc = 1.175 Gamma= 79.50 Mx*Beta*Rm/MC (Pic. 2A) = 0.021
Beta= 0.394 CL = 0.800 Gamma= 79.50 CL*Nx*Beta*Rm"2/ML (Pic. 4B) = 1.269
Beta= 0.409 KL = 1.037 Gamma= 79.50 Mx*Beta*Rm/ML (Pic. 2B) 0.014
STRESSES IN THE SHELL AT PAD EDGE (MPa)

——————————— AU -—--- AL -—-- BU ---- BL ===- CU =--=- CL =--- DU ---- DL--

ft (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fbt (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fmt (P) = -21.1 -21.1 -21.1 -21.1 -5.8 -5.8 -5.8 -5.8

fbt (P) = -6.8 6.8 -6.8 6.8 -44.5 44.5 -44.5 44.5

fmt (MC) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fbt (MC) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fmt (ML) = 2.8 2.8 -2.8 -2.8 0.0 0.0 0.0 0.0

fbt (ML) = 3.2 -3.2 -3.2 3.2 0.0 0.0 0.0 0.0

fmt = -18.3 -18.3 -23.8 -23.8 -5.8 ~5.8 -5.8 -5.8
fmt+fbt = -22.0 ~14.6 ~33.8 -13.8 -50.2 38.7 -50.2 38.7

fox (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fbx (p) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fmx (P) = -6.7 -6.7 -6.7 -6.7 -18.8 -18.8 -18.8 -18.8

fbx(P) = -26.1 26.1 -26.1 26.1 -11.9 11.9 -11.9 11.9

frx (MC) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fbx (MC) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

fmx (ML) = 1.3 1.3 -1.3 -1.3 0.0 0.0 0.0 0.0

fbx (ML) = 6.6 -6.6 -6.6 6.6 0.0 0.0 0.0 0.0

fmx = -5.4 -5.4 -8.1 -8.1 -18.8 -18.8 -18.8 -18.8
fmx+fbx = -24.8 14.1 ~-40.8 24.7 -30.8 -6.9 -30.8 -6.9

txt (VC) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

txt (VL) = 0.0 0.0 0.0 0.0 2.4 2.4 -2.4 -2.4

txt (MT) = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

txt = 0.0 0.0 0.0 0.0 2.4 2.4 -2.4 -2.4

fm = 18.3 18.3 23.8 23.8 19.3 19.3 19.3 19.

fm + fb = 24.8 28.7 40.8 38.5 50.5 45.8 50.5 45,

1

Maximum local membrane stress (fm)

3
8

23.8 MPa Allowable stress= 207.0 MPa
Maximum combined stress (fm+fb) 0

50.5 MPa Allowable stress= 414.0 MPa

I



C. I. CIVIDAC S.p.A.

— COMM. 2010/005/T

REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

LIFTING LUG P0OS.337-338

MATERIAL :

Yield stren. Sy =
Tt = Sy * 0,85 =

Pt * m—
Tal = Oal 0’8 -

SA 516 Gr.70

262,0 Mpa t
2227 Mpa
178,2 Mpa

|
] J
o
o
B @;
mm
mm INNINENEERERAREEE!

Ry= 15

R,= 30

t= 20 —

= 100 mm L

P= 50000 N Weight of vessel

Ky = 1,2 Impact factor R

n= 2 Number of lug Angle of inclination 45°

N= (P*Ky/2)= 30000 N
SECTION " A-A ™

A= t*(R,-Ry) = 300 mm? Area of section "A-A"
SHEAR STRESS

= 156*N/A,= 150,00 Mpa < T4= 178,16 Mpa
SECTION"B-B"

A= t*(Ry-Ry) = 300 mm? Area of section "B-B"

T= N/2= 15.000 N Normal load acting on section "B-B"

NORMAL STRESS

o= TIA, = 50,00 Mpa < O g = 222,70 Mpa
SECTION" C-C ™

A= t*L= 2.000 mm? Area of section "C-C"

NORMAL STRESS

o= N/A; = 15,00 Mpa < o4 = 222,70 Mpa

Bs= BEARING STRESS

ds= PIN DIAMETER 25 mm

Bs= N/(ds*t) = 60,00 Mpa < o= 222,70 Mpa

STRESS ON SHELL DURING LIFTING
During lifting the following loads shall be indiced on the shell wall:

Pr=
VL
ML=VL*I

= -30000 N radial load
= -30.000 N longit. shear
= -56550 Nm longit. moment

The local stress on shell have been verified in accordance to WRC 107
considering the vessell at room temperature.
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C. I. CIVIDAC S.p.A. — COMM. 2010/005/T 160
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Retcil Rev.3.00 -
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT: 337-338
(WRC Bulletin n. 107)

Shell Internal Diameter = 2370.00 mm
Shell Thickness = 15.00 mm
Circumferential Attachment Width 2cl = 20.00 mm
Longitudinal Attachment Width 2c2 = 100.00 mm
Reinforcing Plate Thickness = 10.00 mm
Reinforcing Plate Width = 150.00 mm
Corrosion Allowance = 0.00 mm
Internal Pressure p = 0.00 MPa
Dist.Facing / Shell axis h= 1250.0 a =h - Rm = 52.5 mm
Circumferential Moment MC= 0 Mc=MC-a*VC= 0 Nmm
Longitudinal Moment ML= -5550 M1=ML+a*VL= -1580550 Nmm
Torsional Moment MT = 0 Nmm
Transverse Shear Load vC = 0N
Longitudinal Shear Force VL = -30000 N
Axial Tensile Load P = -30000 N
Average Shell Radius (shell+pad thickness) Rm' = 1197.50 mm
Average Shell Radius (shell thickness) Rm = 1192.50 mm
Corroded Shell+pad thickness T' = 25.00 mm
Corroded Shell Thickness T = 15.00 mm
Circumfer. Pressure Stress (attachm. locat.) = 0.000 MPa
Circumfer. Pressure Stress (pad edge) = 0.000 MPa
Shell allowable stress for general membrane stress = 138.0 MPa
Shell allowable stress for local membrane stress = 207.0 MPa

Shell allowable stress for combined stress = 414.0 MPa



C. I. CIVIDAC S.p.A. - COMM. 2010/005/T
REGENERATOR/CONDENSER — PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I. srl - Milano, Italy: Retcil Rev.3.00 -
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT: 337-338

GAMMA (for K-C)=

Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0.
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0
Beta= 0

fmt+fbt
Imx (p)
fbx (p)

txt (VC)
txt (VL)
txt (MT)
txt

.028
.022
.016
.023
.014
.018
.024

040

.022
.028
.023
.016
.014
.023
.024
.028

I

I

I

I

I

C

ARAERAAOQRQRARNRN

(WRC Bulletin n. 107)

47.90 Betal= 0.008 Beta2= 0.042 Betal/Beta2=0.250 S= 0.00
VALUES FROM THE GRAPHS AT ATTACHMENT EDGE

= 1.480 Gamma= 47.90 Nt*Rm/P - circ. (Pic. 3C) = 8.961
= 1.200 Gamma= 47.90 Nt*Rm/P - long. (Pic. 4C) = 9.300
= 0.880 Gamma= 47.90 Mt/P - circ. (Pic.1C-1) = 0.295
= 1.250 Gamma= 47.90 Mt/P - long. (Pic. 2C) = 0.210
= 0.213 Gamma= 47.90 Cc*Nt*Beta*Rm"2/MC (Pic. 3A) = 0.024
= 1.242 Gamma= 47.90 Mt*Beta*Rm/MC (Pic. 1A) = 0.109
= 0.769 Gamma= 47.90 CL*Nt*Beta*Rm"2/ML (Pic. 3B) = 0.910
= 1.655 Gamma= 47.90 Mt*RBeta*Rm/ML (Pic. 1B) = 0.061
= 1.200 Gamma= 47.90 Nx*Rm/P - circ. (Pic. 4C) = 9.235
= 1.480 Gamma= 47.90 Nx*Rm/P - long. (Pic. 3C) = 9.082
= 1.250 Gamma= 47.90 Mx/P - circ. (Pic.2C-1) = 0.240
= 0.880 Gamma= 47.90 Mx/P - long. (Pic. 1C) = 0.258
= 0.461 Gamma= 47.90 Cc*Nx*Beta*Rm"2/MC (Pic. 4A) = 0.047
= 1.627 Gamma= 47.90 Mx*Beta*Rm/MC (Pic. 2A) = 0.064
= 0.333 Gamma= 47.90 CL*Nx*Beta*Rm"2/ML (Pic. 4B) = 0.098
= 1.163 Gamma= 47.90 Mx*Beta*Rm/ML (Pic. 2B) = 0.105
STRESSES IN THE SHELL AT ATTACHMENT (MPa)
---- AL, -~--- 80 -~--- RBRL -~—— CU -———- CL --—— DU -—-- DL-~-
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 -9.3 -9.3 -9.3 -9.0 -9.0 -9.0 -9.0
5 60.5 -60.5 60.5 -85.0 85.0 -85.0 85.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 1.6 -1.6 -1.6 0.0 0.0 0.0 0.0
1 -19.1 -19.1 19.1 0.0 0.0 0.0 0.0
7 -7.7 -11.0 -11.0 -3.0 -9.0 -9.0 -9.0
1 33.8 -90.6 68.7 -94.0 76.0 -94.0 76.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 -9.1 -9.1 -9.1 -9.3 -9.3 -9.3 -9.3
2 74.2 ~-74.2 74.2 -69.1 69.1 -69.1 69.1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.2 -0.2 -0.2 0.0 0.0 0.0 0.0
0 -47.0 ~-47.0 47.0 0.0 0.0 0.0 0.0
9 -8.9 -9.3 -9.3 -9.3 -9.3 -9.3 -9.3
1 18.2 -130.5 111.9 -78.4 59.8 -78.4 59.8
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 6.0 6.0 -6.0 -6.0
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 0.0 0.0 6.0 6.0 -6.0 -6.0

fm
fm + fb

49

. . .1
.1 33.8 130.5 111.9 96.0 78.0 96.0 78.0
Maximum local membrane stress(fm)= 15.1 MPa Allowable stress= 207.0 MPa
Maximum combined stress (fm+fb) = 130.5 MPa Allowable stress= 414.0

MPa

16l



c. I.

CIVIDAC S.p.A. — COMM. 2010/005/T
REGENERATOR/CONDENSER - PLANT TURBODEN 10 HR

Software by SANT'AMBROGIO S.I.
SHELL - CONCENTRATED LOADS ON RECTANGULAR ATTACHMENT: 337-338

GAMMA (for K-C)=

Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=
Beta=

[oNoReRoBololololeRoeloloelNolNolelNo

txt (VC)
txt (VL)
txt (MT)
txt

fm
fm + fb
Maximum

.169
.158
.145
.160
.145
.155
.156
.157
.158
.169
.160
.145
.145
.167
.156
.162

I

I

I

I

1

I

1

I

It

I

RNQRRRRA

Kc

52.

local membrane

srl - Milano,

Italy: Retcil Rev.3.00

(WRC Bulletin n. 107)
79.50 Betal= 0.134 Beta2= 0.168 Betal/Beta2=0.800 8=
VALUES FROM THE GRAPHS AT PAD EDGE
= 1.480 Gamma= 79.50 Nt*Rm/P - circ. (Pic. 3C) = 5
= 1.200 Gamma= 79.50 Nt*Rm/P - long. (Pic. 4C) = 10
= 0.880 Gamma= 79.50 Mt/P - circ. (Pic.1C-1) = O
= 1.250 Gamma= 79.50 Mt/P - long. (Pic. 2C) = O
= 0.746 Gamma= 79.50 Cc*Nt*Beta*Rm*2/MC (Pic. 3A) = 2
= 1.073 Gamma= 79.50 Mt*Beta*Rm/MC (Pic 1a) = 0
= 0.910 Gamma= 79.50 CL*Nt*Beta*Rm*2/ML (Pic 3B) = 7
= 1.008 Gamma= 79.50 Mt*Beta*Rm/ML (Pic 1B) = 0
= 1.200 Gamma= 79.50 WNx*Rm/P - circ. (Pic 4C) = 10
= 1.480 Gamma= 79.50 Nx*Rm/P - long. (Pic. 3C) = 6
= 1.250 Gamma= 79.50 Mx/P - circ. (Pic.2C-1) = O
= 0.880 Gamma= 79.50 Mx/P - long. (Pic 1c) = 0
= 0.870 Gamma= 79.50 Cc*Nx*Beta*Rm"*2/MC (Pic 4n) = 5
= 1.156 Gamma= 79.50 Mx*Beta*Rm/MC (Pic 2a) = O
= 0.824 Gamma= 79.50 CL*Nx*Beta*Rm"~2/ML (Pic 4B) = 2
= 1.040 Gamma= 79.50 Mx*Beta*Rm/ML (Pic 2B) 0
STRESSES IN THE SHELL AT PAD EDGE (MPa)
---- AL ---- BU ---- BL --—~ CU --—— CL ---- DU ---- DL--
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.8 -17.8 -17.8 -17.8 -9.9 -9.9 ~-9.9 -9.9
0 26.0 -26.0 26.0 ~55.4 55.4 -55.4 55.4
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.4 3.4 -3.4 -3.4 0.0 0.0 0.0 0.0
.2 -5.2 -5.2 5.2 0.0 0.0 0.0 0.0
.4 -14.4 -21.3 -21.3 -9.9 -9.9 -3.9 -9.9
2 6.4 -52.4 9.9 -65.3 45,4 -65.3 45.4
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.8 -10.8 ~-10.8 -10.8 -17.2 -17.2 -17.2 -17.2
.9 49.9 -49.9 49.9 -30.1 30.1 -30.1 30.1
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.3 1.3 -1.3 -1.3 0.0 0.0 0.0 0.0
.6 -6.6 -6.6 6.6 0.0 0.0 0.0 0.0
.5 -9.5 ~12.0 -12.0 -17.2 -17.2 -17.2 -17.2
.8 33.7 -68.5 44 .4 -47.3 12.9 ~-47.3 12.9
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 2.5 2.5 -2.5 -2.5
.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
.0 0.0 0.0 0.0 2.5 2.5 -2.5 -2.5
4 14.4 21.3 21.3 18.0 18.0 18.0 18.0
8 33.7 68.5 44 .4 65.6 45.6 65.6 45.6
stress(fm)= 21.3 MPa Allowable stress= 207.0 MP
combined stress (fm+fb) = 68.5 MPa Allowable stress= 414.0 MP

- Maximum

0.00

.924
.642
.069
.032
.326
.073
.201
.023
.275
.429
.038
.062
.145
.033
.636
.030

a
a
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Revision 0
Revisione

Job No.

Commessa n°

e TURBODEN 10

2010/005/T  |go,

Order No.
Ordine n°

10PU-000265-PR

Serial No.
N° di fabbrica

4320

LEGEND FOR THE FABRICATION AND INSPECTION
LEGENDA PER PIANO DI FABBRICAZIONE E ISPEZIONE

anfie

€

PMI
HB
LAB

1)

HOLD POINT (C.I. CIVIDAC S.p.A.)

HOLD POINT (by AUTHORISED INSPECTOR, by CLIENT or

by TURBODEN)

WITNESS POINT (CIVIDAC S.p.A. SHALL INFORM THE PERSON WHO

ESTABLISHED THIS POINT IN WRITING AT LEAST 5 DAYS IN

ADVANCE OF INCOMING WITNESS POINT (AND RECONFIRMATION
SHALL BE 5 DAYS IN ADVANCE) AND WORK MAY PROCEED WITHOUT
THE PRESENCE OF THE PERSON WHO ESTABLISHED THE POINT.

DOCUMENT REVIEW

= SURVEILLANCE

fl

APPROVAL / ACCEPTANCE OF DOCUMENTS
CERTIFICATION REQUIRED

VISUAL INSPECTION

DIMENSIONAL CHECK

RADIOGRAPHIC EXAMINATION

= ULTRASONIC EXAMINATION

i

DYE PENETRANT EXAMINATION

= MAGNETIC PARTICLE EXAMINATION

I

LEAKAGE TES

= ALLOY VERIFICATION

HARDNESS TEST

= LABORATORY TEST.

MIR =
SPECS =
DWG =
WB =
WM =
NDE =
CAL =
HY =

MATERIAL TEST REPORT

APPLICABLE CONTRACT SPECIFICATION
C.I. CIVIDAC S.p.A. FABRICATION DRAWING (6725-2010)

WELDING BOOK (WB/2010/005)

WELDS AND NDE MAP (WM/2010/005)

NON DESTRUCTIVE EXAMINATION (NDE/2010/005) PROC.
CALCULATION SHEET (CAL/2010/005/T)

HYDROSTATIC TEST PROCEDURE (HT304 rev.2)

A.l = ASME AUTHORIZED INSPECTOR

DOCUMENT

APPLICABLE REVISION

6725-2010

FABRICATION DRAWING

1

CAL/2010/005

CALCULATION SHEET

NDE/2010/005

NDE OPERATIVE INSTRUCTION

WM/2010/005

WELD AND NDE MAP

WB/2010/005

WELDING BOOK

OIO|OIO|O

APPLICABLE EDITION OF ASME CODES: EDITION 2007 + Addenda 2009b
2) ALL NDE PROCEDURES ARE IN REV. 0




S oor e Sheet of .
e poAL | 80 TS FABRICATION AND INSPECTION PLAN - ITP/2010/005 Foglio 3 04 12
CIVIDAG i B3 PIANO DI FABBRICAZIONE E ISPEZIONE Revision [
Job No. Item Order No. Serial No.
Commessane ~ 2010/005/T Sigla TURBODEN 10 Ordine n° 10PU-000265-PR N° di fabbrica 4320
SECT PRIOR OF FABRICATION - GENERAL Type of Reference C.L CIVIDAC TURBODEN CLIENT Al Remarks or
A ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date | C N.C.R. No.
1 |Calculation review A | arET x|P § 1/03/70l0 A Al
2 | Drawing — Specifications review A |pwe ™ x|F OKZ‘/O 3010 A A YA
3 | WPS review A | A Ve wazs X) 0 A A ‘d/"},%ﬂc
4 |PQR review A [mxe o [x]L A A\ 2
5 |[WPQ review A |mEme,  |X|) oA, Ny
NDE procedure review ASME Y | 43 B9 110
6 (instruction to operator) A | rroc s X %{/ A A ““LiL
7 |NDE operator qualifications review A gﬁ%&?ﬁﬁm X &VQF%%F R 'ﬂ%’éiv
8 | MTR verification and acceptance A ot UG.14 XD M R 7 2’/‘%2" C
9 | Material identifications VT %ﬁ%ﬁ% os X S Ab/ob/2A8 S R ( 4J C| meDNG wELDG
10 | Material traceability VT | S v vs3, o4 X? M R|{ / 1C
11 | Transfer of marking and stamps VT |fevmivems | X S Aef oéﬁo & RIYas41s )
12 | Head shape and dimensions DT |pwg -tue® XY 05//03%22:% S R :}::7 I, c
13 | Exchanger tubes — Eddy Current 100% LAB | MATERIAL SPECIFICATION | X 7@, a3 C
14 | Forgings - Upon machining uT gﬂ ﬁ;;g class3 | X| BB ooto C
I ti f main subordered
L5 Créirp;;((:) Illggxtcs) main subordere VT | ogmun X
16
17
18
19
20
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CERTIF/G Sheet of
4 12

GSTRZION, DTN ;;3‘9 s FABRICATION AND INSPECTION PLAN - ITP/2010/005 Foglio di
b it B PIANO DI FABBRICAZIONE E ISPEZIONE Revsion
omessane | 2010/005/T  |go TURBODEN 10 e N 10PU-000265-PR e e 4320
SECT| LONGITUDINAL SEAMS (AS WELDED COND.) Type of Reference C.I. CIVIDAC TURBODEN CLIENT AL Remarks or
B ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date |C N.C.R. No.
1 |Item identification VT |owa X
: ASME VIII-1 UG-77, 93 ) 7} ‘f
2 | Lay out — Transfer of marking VT |pwe o X 1( o3/o4 ol
3 | Cutting — Bevelling VT | Asme v uGes X )
4 | Rolling to cylinder VT |pwe X7 *771"£ ,.7L‘ Y,
5 | Alignment, fit-up and root gap check VT-DT | Xovm it uw-ss X },{5/04 7040l w Llo9flpe
6 | Welding surveillance VT | X5V vin-1 ueso X M{o S , , ﬁ
7 BaCk gouging PT FULL PAI;&% VNII])I%I Appendix.8 X %&7 R HZS’Q% C
Re-rolling / calibration of cylinder ASME VI 1 ' v
8 | Shell thickness dimensional check VI-DT | owe X 4% o
9 | Completed weld VT |DWe.asMEV X| 1,95 w2 /‘04 %/
PROC. NDE, LSk [fo 1w -
10 | Completed weld RT FULL ASME VI 1 UW-51 X JM/Z?% W R k /%’/‘C‘
11 | Weld Production Test Coupon (Cutting) LAB X| 1875 o0 S Cl|  cLmnms ReQuEST
12 ‘
13
14
15
16
17
18
19

N
()




o o] S FABRICATION AND INSPECTION PLAN - ITP/2010/005 bodo 5 4 12

CIYIDAG \\_,w PIANO DI FABBRICAZIONE E ISPEZIONE v 10
Commessane | 2010/005/T  |go% TURBODEN 10 e N 10PU-000265-PR e 4320 7
SECT| CIRCUMFER. SEAMS (AS WELDED COND.) Type of Reference C.L CIVIDAC TURBODEN CLIENT Al Remarks or

C ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date N.C.R. No.

1 |Item identification VT |owe X 7 o7

2 |Bevel surfaces VT |owe X ([ 05/0525t) /)

3 | Alignment and fit-up VT-DT | fsvm viti- 1 uw.33 X @2%'5//?0—4 \W ;’%

4 | Welding surveillance VT | Aoz Vi -1 veso X| % ;/? A [ /7

5 |Back gouging PT FULL | ASom vita appendics | X O% R 24%/‘7 C

6 | Completed weld VT | 29 vaws X| 2, W?‘r”]/ﬁ{/}”

7 | Completed weld RT SPOT ?}%%;Ngfiww& X //{%/JIZ% S R lz%ﬁ C

8 | Completed weld (not Rx tested) MT FULL| hiom Vit appendins | X % R,& /ﬂ C

9 | Completed weld (not Rx tested) UT FULL| RSvs vitta appendiniz | X 4% S 4 C|By cuien,

7%

10

11

12

13

14

15

16

17

18

19

N
fe)




e Ry FABRICATION AND INSPECTION PLAN - ITP/2010/005 oo 6 & 12
CLY DA \\M PIANO DI FABBRICAZIONE E ISPEZIONE v [0
e same 2010/005/T  |gon TURBODEN 10 e N 10PU-000265-PR S i 4320
SECT| NOZZLE WELDS (AS WELDED COND.) Type of Reference C.I. CIVIDAC TURBODEN CLIENT AL Remarks or
D ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date | C N.C.R. No.
1 |Item identification VT |owe. X)) A |
2 | Cutting — Bevelling VT | i uess X }23/04/20&,
NOZZLE S5: LONGITUD, WELD S5L
3 | Rolling to cylinder VT |owe X 7 M )
4 | Alignment and fit-up and root gap check | VI-DT | \om vt uwss X }’43{04/2010 W"‘V%’
5 Welding surveillance VT EMEJ \hfm—l UG-90 X 45//%4q/20{o ‘
6 |Back gouging PT FULL | proc. NpE X| % ' 04' ootal R|? %P) C
7 |Re-rolling / calibration of cylinder VT-DT | oo 70! X / )
8 | Completed weld VT | v owss X ? {:’\5704/2040 w| S
9 | Completed weld RT FULL | 45 vis roc e | X I RrRI™ l?ﬁﬁ@i’ C
PIPING SEAMS: PIPE-ELBOW-FLANGE // ﬂ
10 | Alignment and fit-up VI-DT | 52% s |X| 5750 w| 2
11 | Butt welding VT f&%ﬁfizw X|, 5” 0 4' 1 et L. i
12 | Completed girth welds RT SPOT gp%ﬁ% 1UW-52 X 41 %-W R 275’5 gatle 9i>150 mm ONLY
13 | Completed girth welds MT SPOT) ASvr v 1 appendins | X | ¢ | W R } W C
ATTACHMENT SEAMS: nozzles to shell n 7
14 | Lay out - Cutting holes - Bevelling VT-DT | owe. X| , %{a S oA
15 |Fit-up VT-DT | Aove viti-1 ow-31 X 0 05’ ofo S Wi 4,%:“&
16 | Attachment welding VT |foowe™’ X n' < ‘ W ’
17 | Back gouging PT FULL | Asvs vittt appencine | X | o 5Pbrs v W R ? s JyLTZ:tuC
18 | Completed welds VT | Asve vime ows6,37 X ny%? W&’ / % |
19 | Completed welds MT SPOT| AsvE vite1 appendics | X 45 Y0k 770 R% C




— FABRICATION AND INSPECTION PLAN - ITP/2010/005 e R
CIVIDAG) £z PIANO DI FABBRICAZIONE E ISPEZIONE Revision [

oo aw  2010/005/T |gon  TURBODEN 10 OrderNo- 10PU-000265-PR e e e 4320

SECT IN PROCESS INSPECTION Type of Reference C.I CIVIDAC TURBODEN CLIENT Al Remarks or
E ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date | C N.C.R. No.
1 | General visual examination (int./ext.) VT | eevmoivesssr | X L6/06/ 9 Y
2 |Removal of temporary welds MT FULL| Asvm vitta appendins | X N7 RIET/H2% | |arrer orovomia
3 | Lay out of internal attachments DT |owe X ; fIodo 7
4 |Lay out of external attachments DT |owe X 20do s
5 |Internal attachments welds MT SPOT| Asvm vita appendins | X 7 s |V :4, J
6 |External attachments welds MT SPOT| Asvs it appendixs | X | | ,Zs/oé/ 201 W LIFTING LUGS ONLY
7 |100% visual weld examination VT | ASvE vit U96 X }/ K‘;‘z" S
8 | Reinforcing pads air test - 0.5 barg LT |eroc.NDE X % H
9 |Internal inspection VT |AEyats wmove | X 1% S —
10 | Dimensional check of girth flanges VT-DT |pwe X jﬁm ot w ﬁ&%\éﬁf Sourse
11 | Girth flange bolt holes orientation check | VI-DT |owe X ,/[ o; o w ﬁggﬂz‘éﬁg CoursE
12 | Dimensional check before pressure test VT-DT | 50 i1 uG.os X M W -
13 |Flange face finish check VT-DT | owe. X 4% ol W

A

14
15
16
17
18
19




pe— ~*:~5""' FABRICATION AND INSPECTION PLAN - ITP/2010/005 oo 8 & 12
1 B PIANO DI FABBRICAZIONE E ISPEZIONE Revision
o sane 2010/005/T  |gin TURBODEN 10 orer N 10PU-000265-PR e s 4320
SECT TUBE BUNDLE Type of Reference C.L CIVIDAC TURBODEN CLIENT AL Remarks or
F ACTIVITY Inspect. Sign/Date Sign/Date | | Sign/Date | | Sign/Date | | Sign/Date [C| N.C.R.No.
1 |Items identification VT |owe X) |
2 | Drilling of tube sheets | DT |owe X $ m
3 | Drilling of baffles DT |owe X |) /!
4 | Alignment of drilled baffles DT |owe X)) 7]
5 | U-tube bending-thinning-ovality VT-DT | owe X I “"5 & C
6 |Hardness check after U-bending HB | mamerias seecmcation | X | )7 = w
7 | Pneumatic test of U-bent tubes VT | mamriasseecmcaton | X | o W C
8 | Dimensional check of finning of U-bent tubes DT |owe X| [P W C |SMALLER RADI ONLY
f
9 |Pre-assembled bundle VT-DT | owe X A 'Y
10 | Tube-to-tubesheet welds: fit-up VT-DT | ws X % ) /,//7
11 | Tube-to-tubesheet welds VT |ws X % W W
12 | Tube-to-tubesheet welds: air test—0.5 barg | LT |rrocnoe X 46702%4: H K ® /"w_@
13 | Tube light expansion VT-DT | owe X % ' ‘i/i / Rt
14 | Tube-to-tubesheet welds PT FULL| Proc. NDE X| % J0t/24 W R Kic/’ﬁ Ii Cl—
15 | Tube bundle insertion VT |pwe X DIt S
16
17
18
19
20
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" su"cm' PIANO DI FABBRICAZIONE E ISPEZIONE ﬁe"?s‘?"n 0
% SINCERT [=liia%] cvisione

Job No. Item Order No. Serial No.

Commessane 20107005 /T Sigla TURBODEN 10 Ordine n° 10PU-000265-PR N° di fabbrica 4320

SECT| PRESSURE TESTS - FINAL INSPECTION | Type of Reference C.I CIVIDAC TURBODEN CLIENT AL Remarks or
G ACTIVITY Inspect. Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date | C N.C.R. No.
1 | Verification of pressure gauge calibration VT |rroc.HY Xc J 6/ i R / i(/bﬁﬁ‘)" C
2 | Pressure tests: shell side (Hydrostatic) VT | S vit1 uG.s X| »{gj6]10 | H H r %  _C
3 |Pressure tests: tube side (Hydrostatic) VT | e | uess X ZS(G( {0| H H )/ Z C

. . PROC. HY bo 3 4
4 | Pressure tests: battery side (Hydrostatic) VT | isme vii1 uceo S H H % C
5 | Final marking identification VT |hyevi-1uemes 1y ‘W AW 2’5/" WO
6 |Final visual/dimensional check VT-DT | Réne virr- 1 va-s6 XM qwW W @"
7 = } + _..J/

SECT| INSPECTION AFTER HYDRAULIC TEST | Type of Reference C.L CIVIDAC TURBODEN CLIENT AL Remarks or
H ACTIVITY Inspect. _Sign/Date Sign/Date Sign/Date Sign/Date Sign/Date | C N.C.R. No.
1 | Surface preparation VT |owe X ﬁ S C
2 | Painting VT |owe X NE C
3 |Drying - Cleanliness VT |owe X |V
4 | Drying check VT |owe. X \)"\)/V : H //17
5 Nameplate ChCCk VT R:VL?EV[Il—lUG-lIé, 119 &MQ 40 W H s W
6 |Preparation for shipment (Packing) VT |owe X) 1o / J
7 |Review and approval of MDR A | ASME VI UG-120 X H 23{77 g"/!{i,@

8 |Inspection Release Note A | seECs X ;/ -
AR S |

9

10




ar "H:)T(l'(:;c"a Sh f '
Ty G FABRICATION AND INSPECTION PLAN - ITP/2010/005 Fogio 10 & 12
CIV DA \\L_ PIANO DI FABBRICAZIONE E ISPEZIONE oo 10
Job No. Item Order No. Serial No.
Commessane  2010/005/T  |ge. TURBODEN 10 ondime e 10PU-000265-PR Ne di fabbrica 4320
ALIGNMENT AND FIT-UP WELDING SURVEILLANCE BACK GOUGING COMPLETE WELD (VISUAL)
Position CIVIDAC CONTRACTOR AL CIVIDAC CONTRACTOR AlL CIVIDAC CONTRACTOR AL CIVIDAC CONTRACTOR Al
DATE DATE DATE DATE DATE DATE DATE DATE DATE DATE DATE DATE
SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE SIGNATURE
u N7 ( /QZ Vi:N WiiaN \
L2 }4 3 Jo4/204¢ X/;Zm }44/04/20{0 ]44/04/2010 f 15/04/2014 \%’ 4
13 (o4f2010 72 04 )29 o
7 a Willlra - S /
L4 pg/ o219 g /mu, } A3/o4f20to 14/04/z0t0 } A4/04/20l0 K/ [igA
G I ' I
LS 13/04/70l0 4/04/2010 14/04 /20f0 4/04/70%0 [
L6 4’3%/20@ 44/p4/2010) 14104/20 @m; ito | / /
i WL /2] _ 45/04/770; 2 1J2gfeot 1804 /2o /Q
SL g o4 Zalg nsfﬁx;a 15/04 /fot0 46704/20" {3 /04, 33’ bﬁé/r.A—
S DY)/ 28BS e 24 =720 Z 7
2 /05/2 ,§OS/7§0_ / /05 3%@_
C3 4)%7" W/~ a ' & loL e
\ 0306/2040 o4/0¢ g 62/ 06/%0
E 7% o
02/05/z040 a2/0S/201 08705 /7% 08/05/ 2010 A
- 07/ 0572010 A3A| {0 05/7 E‘ P 0/t & M/
ce 02/0 5/ 210 o8 05,/206 QS /oS, fous 027;7‘% \ L#S’LL’;A !
7 | i e Q%%Gl'zo , -

e
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CIYIDAG <5 M PIANO DI FABBRICAZIONE E ISPEZIONE Revision
o ane  2010/005/T |g&%  TURBODEN 10 e N 10PU-000265-PR e e 4320
T B = 1/%/ ; —mﬁz—————*——“——“——i_—_——_bw
c8 0%7} 525& Z/ oA/ og/‘Zalz o;gog/ég(o /

9 = v jﬂk i
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4| oez | 1 % aj%
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COSTRUZIONI INDUSTAIALI

WELDS AND NDE MAP

SHEET

FOGLIO
@nwﬂ@&@ Doc. No. WM/ 2010/ 005 R oiono 0
Ko oo ORDERNe: 100U, | |[TEHNO. | TURBODEN | SERALNO. ypp0 | DRAMNGIC. 750
Non Destructive Examination Reports
WELD W.P.S. P.Q.R. WELDER Number to be incorporated in free rooms
No. No. No. No. MT/PT ur RT HB
L1 0005.01 2508 3S / / 4320/RT /
L2 0005.01 2508 3 / / 4320/RT /
L3 0005.01A 2535 6S / / 4320/RT /
L4 10005.01A 2535 6S / / 4320/RT /
L5 0005.01 2508 17S / / 4320/RT /
L6 0005.01 2508 17S / / 4320/RT /
L7 0005.01 2508 6S / / 4320/RT /
C1 0005.01 2508 6S / / 4320/RT /
c2 0005.01 2508 6S / / 4320/RT /
c3 0005.02 p 6S / / 4320/RT /
c4 0005.01 2508 228 / / 4320/RT /
c5 0005.01 2508 225 / / 4320/RT /
cé 0005.01 2508 6S / / 4320/RT /
c7 0005.03 o 4s / 4320/UT / /
c8 0005.03 oo 4s / 4320/UT / /
c9 0005.01 2508 6S / / 4320/RT /
D1 0005.07 2507 18S 4320/MT / / /
S1 0005.04 2507 188 4320/MT / / /
S1 0005.08 2507 185 4320/MT / / /
M

WIDAC S.pA.
. P, MEMO



COSTRUZIONT INDUSTRTALL WELDS AND NDE MAP e 4
@ ﬂ w [] @A@ REVISION No.
S. p. A. Doc. No. WM /2010 /005 REVISIONE N° 0
JOB NO. ORDER No. 10PU- | ITEMNO. TURBODEN | SERIAL NO. DRAWING No.
comm. ne 2010/005/T) oppINE NS 000265-PR | SIGLA T10 N°FaBBr. 4320 DISEGNO N° ©725-2010
Non Destructive Examination Reports
WELD W.P.S. P.Q.R. WELDER Number to be incorporated in free rooms
No. No. No. No. MT/PT ur RT HB
S2 C | 0005.04 2507 18S 4320/MT / / /
S2 N 0005.08 2507 188 4320/MT / / /
S3 C 0005.04 2507 23S 4320/MT / / /
S3 N 0005.07 2507 18S 4320/MT / / /
S4 C 0005.05 3023 23S 4320/MT / / /
S4 N 0005.07 2507 188 4320/MT / / /
S5 L 0005.01 2508 178 / / 4320/RT /
2507

S5 C | 0005.15 2508 6S / / 4320/RT /
S5 N 0005.08 2507 188 4320/MT / / /
S6 C 0005.16 2507 23S 4320/MT / 4320/RT /
S6 N 0005.08 2507 188 4320/MT / / /
S7 C 0005.05 3023 23S 4320/MT / / /
S7 N 0005.07 2507 18S 4320/MT / / /
S10 C 0005.05 3023 4S8 4320/MT / / /
S10 N 0005.07 2507 48 4320/MT / / /

S10
0005.14 3023 4S 4320/MT / / /

Valve to pipe

S12 C 0005.05 3023 4S8 4320/MT / / /
S12 N 0005.07 2507 4S 4320/MT / / /

S12
0005.14 3023 4S 4320/MT / / /

Valve to pipe




SHEET

@Sﬁvzﬂﬁz&@ WELDS AND NDE MAP FOGLIO >
REVISION No.

e Doc. No. WM/ 2010/ 005 REVISIONE N° 0
JOB NO. ORDER No. 10PU- | ITEMNO. TURBODEN | SERIAL NO. DRAWING No.
comm. N° 2010005/T) oRDINE N°  000265-PR | SIGLA T10 N°FABBR. 4320 DISEGNO N°  6725-2010

Non Destructive Examination Reports
WELD W.P.S. P.Q.R. WELDER Number to be incorporated in free rooms
No. No. No. No. MT/PT ur RT HB
S13
S14 C 0005.05 3023 4S 4320/MT / / /
S18
S$13-S14
S18 0005.14 3023 48 4320/MT / / /
Valve to pipe
$13
S14 N | 0005.07 2507 48 4320/MT / / /
S18
S14
0005.06 3023 48 4320/MT / / /
Pipe to blind flange
S15 C 0005.04 2507 238 4320/MT / / /
S$15 N | 0005.07 2507 188 4320/MT / / /
S16 C | 0005.05 3023 4S8 4320/MT / / /
S$16 N | 0005.07 2507 48 4320/MT / / /
$19
0005.14 3023 4S8 4320/MT / / /
Valve to pipe
T1 C | 0005.04 2507 23S 4320/MT / 4320/RT /
T1 N | 0005.07 2507 188 4320/MT / / /
T2 C | 0005.04 2507 23S 4320/MT / 4320/RT /
T2 N 0005.07 2507 185 4320/MT / / /
T3 C | 0005.05 3023 4S 4320/MT / / /
T3 N | 0005.06 3023 48 4320/MT / / /
T4 C | 0005.05 3023 48 4320/MT / / /
T4 N 0005.06 3023 4S5 4320/MT / / /
T6 C 0005.05 3023 48 4320/MT / / /
T6 N | 0005.07 2507 4S8 4320/MT / / \ /
hn

N EAnAs S.0.0.
MEMO
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Non Destructive Examination Reports
WELD W.P.S. P.Q.R. WELDER Number to be incorporated in free rooms
No. No. No. No. MT/PT ur RT HB
T7 C 0005.05 3023 48 4320/MT / / /
T7 N 0005.07 2507 4S 4320/MT / / /
F1 0005.10 2507 20S 4320/MT / / /
F2 0005.11 2507 188 4320/MT / / /
F3 0005.12 3018 18S 4320/MT / / /
F4 0005.13 6053 178 4320/PT / / /
THERMOWELL
TO SHELL 0005.07 2507 4S8 4320/MT / / /
TUBE TO
TUBESHEET 0005.09 1032 48 4320/PT / / /
WIDAC SR

P, MEMO
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0
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DESCRIPTION PAGE

LIST OF W.P.S. AND P.Q.R. 3
WPS No. 0005.01 4
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COSTRUZIONI INDUSTARIALI

SHEET
FOGLIO

WELDING BOOK

3

REVISION No.

Doc. No. WB/2010/005 REVISIONE o

0

JOB NO.
COMM. N 2010/005/T|

ORDER No.
ORDINE N°

10PU-
000265-PR

TURBODEN
T10

ITEM NO.
SIGLA

SERIAL NO.

N°FABBR. 4320

DRAWING No.
DISEGNO N°

6725-2010

LIST OF W.P.S. AND P.Q.R.

WPS No. s";)‘;e‘;; Rev. ,‘;‘i’fé-g_,’_:"g APPLICABILITY P.Q.R.
LONG. & CIRCUM. SHELL WELDS. EXPANSION
0005.01 | 2 SAW |BELLOW PIPE AND CONE TO SHELL (SMALL | 2508
SIDE) CIRCUM. WELDS: MANHOLE LONG. WELD
0005.01A| 2 SAW | LONGITUDINAL CONE WELDS 2535
SMAW 2507
0005.02 | 2 saw | CIRCUMFERENTIAL SHELL WELDS (CLOSURE) | 2507
GTAW 2507
0005.03 | 2 Smawy | SHELL TO TUBESHEET WELD 0
GTAW
0005.04 | 2 SmAwy | PIPE TO FLANGE CIRCUMF. WELD 2507
PIPE TO FLANGE / PIPE / ELBOW
0005.05 | 2 GTAW | CIRCUMFERENTIAL WELD 3023
0005.06 | 2 GTAW |PIPE TO BLIND FLANGE / SHELL WELD 3023
GTAW |SET-IN NOZZLE TO SHELL / HEAD WELDS
0005.07 | 2 SMAW |WITHOUT REINFORCING PAD 2507
GTAW |SET-IN NOZZLE TO SHELL / HEAD WELDS
0005.08 | 2 SMAW |WITH REINFORCING PAD 2507
0005.09 | 2 GTAW |TUBE TO TUBESHEET WELD 1032
0005.10 | 2 SMAW |CS FILLET WELD (F1) 2507
000511 | 2 SMAW |CS FILLET WELD (F2) 2507
0005.12 | 2 GMAW |CS FILLET WELD (F3) 3018
0005.13 2 SMAW | Carbon Steel / Stainless Steel FILLET WELD (F4) |6053
000514 | 2 GTAW |VALVE TO PIPE WELD 3023
GTAW 2507
0005.15 | 2 SMAW | MANHOLE CIRCUMFERENTIAL WELDS
2508
SAW
GTAW
0005.16 | 2 smaw | PIPE TO RING WELD (NOZZLE S6) 2507




WPS No. 0005.01
costruzront moustrzas ] | WELDING PROCEDURE SPECIFICATION |Spec. N°.  REV.0
@ [] M l] @ &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010

Data o

S. p. A. According to ASME Code Section IX (QW-200.1) |pPQR No. 08

Qual No. 2°

WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SAW Tipo: MACHINE Foglio di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto ' 60°+5
[}
BACKING YES [ NOT O o .
Sostegno si no 1N
BACK. MAT BASE METAL % V %
Mat. Sostegno
B METAL 0 NON FUSING METAL R ﬁi
Metallo Metallo non fusibile rM
| NONMETA_LLIC O OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Maferiale D'apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.17M
Or AWS EM 12 K
Spec. Spec. F No. 6
Or A No. 1
Chem. An. N.A. Chem. An. N.A Size O.D. 4 mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX 64 mm
BASE MATERIAL 15 + 30 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) F7A8-EM 12K
PIPE DIA. RANGE : Plate Filo-flusso (Classificazione)

Gamma diametro tubi

OTHER NONE

Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

POSITION (QW405) Posizione
POSITION OF GROOVE FLAT
Posizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET N.A.

Posizione saldatura angolo

QW405.3: N.A

FLUX TRADE NAME LINCOLN 8500

Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile

OTHER  WIRE: LINCOLN L61 - NEUTRAL FLUX

Altro
THK OF PASSES NO GREATER THAN 13 mm (QWA403.9)

GTAW :QW404.22,33,50 N.A.; QW404.14 N.A.
SAW :QW404.10,24,27,36 NO
SMAW :QW404.7 N.A.

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Fimad{Data

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.01
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION [Spec. N°. REV.0
@ ﬂ w |] [lD A@ SPECIFICA PROCEDIMENTQ DI SALDATURA DATE 30.03.2010
Data -
5. p. A. According to ASME Code Section IX (QW-200.1) |{PQR No.
Qual. No. 2508
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SAW Tipo: MACHINE Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata

SHIELDING N.A.
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto

ELECTRICAL CHARACTERISTICS (QW 409)
TUNGSTEN ELECTRODE TYPE

Elettrodo al fungsteno tipo

MODE OF METAL TRANSFER FOR GMAW / FCAW :

Caratteristiche elettriche

N.A. SIZE

Dimensione
SPRAY ARC O SHORTARC O

N.A.

GLOBULAR ARC 0O

Modo di fusione del mefallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

N.A.

TECHNIQUE (QW410)

STRING BEAD ¥ WEAVEBEAD O ORIFICE OR GAS CUP SIZE:

Passata stretta Passata

METHOD OF BACK GOUGING

Metodo di ripresa

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING

Pulizia iniziale e tra le passate

MULT! - PASS [
Passate multiple

Tecnica operativa

N.A. OSCILLATION NONE

oscillata Oscillazione

Dim. oref. o portagas

GRINDING / ARC AIR MULTIPLE ELECTRODES 0O

Elettrodi multipli

SINGLE ELECTRODE x

Elettrodo singolo

SINGLE - PASS O
Passate singole

CONTACT TUBE TO WORK DISTANCE: _15-20 mm
Distanza guidafilo al pezzo

PEENING NONE OTHER: GTAW PULSED QW408.3: N.A. QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
Layers | Process - : Polarity Curr. ,
Materiali | Dia. e Range Range Speed | Apporto termico
Passafe | Proced. D'apporto | mm Polarita Corr. Amper Voit mm/ 1 J/mm
ALL SAW EM12K 4 REVERSE | DC 480+530 27+28 | 500+520 1495+1781




WPS No. 0005.01A
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION [Spec.N°. REV.0
@ [l M [I @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data B
5. p. A According to ASME Code Section IX (QW-200.1) | pQR No.
Qual. No. 2535
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SAW Tipo: MACHINE Foglio ! di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunfo . 60°+5°
(=)
BACKING YES [X NOT 0O o m
Sostegno si no 1:N
BACK. MAT  BASE METAL % V %
Mat. Sostegno
B METAL 0O NON FUSING METAL R ‘il“j
Metallo Metallo non fusibile M
O NONMETALLIC O OTHER QW 402.11 : NONE
Non metallico Altro

BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.17
Or AWS EH12K
Spec. Spec. F No. 6
Or A No. 1
Chem. An. N.A Chem. An. N.A Size O.D. 4 mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX 46 mm
BASE MATERIAL 16 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) F7P8-EH 12K
PIPE DIA. RANGE : N.A. Filo-flusso (Classificazione)

Gamma diametro tubi

OTHER NONE
Altro
QW 403.13 N.A.

QW 403.10 N.A. for FCAW only

POSITION (QwW405) Posizione
POSITION OF GROOVE FLAT
Posizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET N.A.

Posizione saldatura angolo

QW405.3: N.A

FLUX TRADE NAME LINCOLN P240

Marca commerciale flusso

CONSUMABLE INSERT N.A

Inserto fusibile
OTHER  WIRE: LINCOLN LNS 133 NEUTRAL FLUX

Altro
THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW ‘QW404.22,33,50 N.A.; QW404.14 N.A.
SAW :QW404.10,24,27,36 NO
SMAW :QW404.7 N.A.

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Fimma / Data

Rev. 1




WPS No. 0005.01A
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPEC'FICATION Spec. Nn' REV. 0
@ [l M l] @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 2535
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SAW Tipo: MACHINE Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traffamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C 920 + 10°C
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata

SHIELDING N.A.
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto

ELECTRICAL CHARACTERISTICS (QW 409)

TUNGSTEN ELECTRODE TYPE
Elettrodo al tungsteno tipo

MODE OF METAL TRANSFER FOR GMAW / FCAW :

Caratteristiche elettriche

N.A. SIZE N.A.

Modo di fusione del metallo d’apporto
ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

Dimensione

SPRAY ARC O SHORTARC O GLOBULAR ARC O

N.A.

TECHNIQUE (QW410)

STRING BEAD ¥ WEAVE BEAD [0 ORIFICE OR GAS CUP SIZE:

Passata stretta Passata oscillata

Tecnica operativa

METHOD OF BACK GOUGING
Mefodo di ripresa

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING

Pulizia iniziale e tra le passate

MULTI-PASS =
Passate multiple

SINGLE - PASS O
Passate singole

N.A. OSCILLATION NONE
Dim. oref. o portagas Oscillazione
GRINDING / ARC AIR MULTIPLE ELECTRODES O
Elettrodi multipli
SINGLE ELECTRODE £

Elettrodo singolo

CONTACT TUBE TO WORK DISTANCE: 15-20 mm
Distanza guidafilo al pezzo

PEENING NONE OTHER: GTAW PULSED QwW409.3: N.A. QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volit Travel Heat input
Layers | Process s . Polarity Curr. ’
Materiali | Dia. 3 Range Range Speed | Apporto termico
Passate | Proced. D'apporto | mm Polarita Corr. Amper Volt mm/ 1’ J/mm
1+N, R SAW EH12K 3.2 | REVERSE | DC 380+420 29+31 | 500+520 1271+1562




WPS No. 0005.02
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N. REV.0
@ [' w [] [D] &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) |pQR No. 2507
Qual. No. 2508
WELDING PROCESS: TYPE: MANUAL + Sheet of
Procedimento di saldatura: SMAW + SAW Tipo: MACHINE Foglio di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH /0°+5°
Disegno giunto Q
BACKING YES H NOT O R
Sostegno si no
bt ]
BACK. MAT BASE METAL N 1=N
Mat. Sostegno
Bl METAL [0 NON FUSING METAL - Q
Metalio Metallo non fusibile — 107E5
O NONMETALLIC O OTHER QW 402.11 : NONE

Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.1 5.17TM
Or AWS E7018.1 EM12K
Spec. Spec. F No. 4 6
Or A No. 1 1
Chem. An. N.A. Chem. An. N.A Size O.D. 3.25-4-b6mm 4 mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX 58 mm MAX 64 mm
BASE MATERIAL 15 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) F7A6-EM 12K
PIPE DIA. RANGE : N.A. Filo-flusso (Classificazione

Gamma diametro tubi

OTHER NONE
Altro
QW 403.13 N.A.

QW 403.10 N.A. for FCAW only

FLUX TRADE NAME

LINCOLN 8500

Marca commerciale flusso

CONSUMABLE INSERT

N.A.

Inserto fusibile
OTHER SMAW: ETC PH35S

Altro

POSITION (QW405)  Posizione

POSITION OF GROOVE
Posizione cianfrino

FLAT

WELDING PROGRESSION N.A.
Progressione di saldatura
POSITION OF FILLET N.A.

Posizione saldatura angolo

QW405.3 : N.A

FCAW/GMAW :QW404.24,27 32 N.A.

SAW: WIRE LINCOLN L61 - NEUTRAL FLUX
THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,60 N.A.; QW404.14 N.A.
SAW :QW404.10,24,27,36 NO
SMAW :QW404.7 NO

SIGNATURE / DATE

Firma / Data Firma / Data

Rev. 1

SIGNATURE / DATE




WPS No. 0005.02
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPEClFICATION Spec. N°. REV' 0
@ [l M [I @ A[B SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) |pPQR No. 2507
Qual. No. 2508
WELDING PROCESS: TYPE: MANUAL + Sheet of
Procedimento di saldatura:  SMAW *+ SAW Tipo:  MACHINE Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING N.A.
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto

ELECTRICAL CHARACTERISTICS (QW 409)

TUNGSTEN ELECTRODE TYPE
Elettrodo al tungsteno tipo

MODE OF METAL TRANSFER FOR GMAW / FCAW :

Caratteristiche elettriche

N.A. SIZE

Dimensione
SPRAY ARC O SHORTARC 0O

N.A.

GLOBULAR ARC 01

Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’
Gamma velocita del filo

N.A.

TECHNIQUE (QW410)

STRINGBEAD [ WEAVE BEAD [0 ORIFICE OR GAS CUP SIZE:

Passata stretta

METHOD OF BACK GOUGING

Metodo di ripresa

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING
Pulizia iniziale e tra le passate

MULTI - PASS

£3]

Passate multiple

Tecnica operativa
N.A. OSCILLATION NONE

Passata oscillata Oscillazione

Dim. oref. o portagas

GRINDING / ARC AIR MULTIPLE ELECTRODES O

Elettrodi multipli

SINGLE ELECTRODE B

Elettrodo singolo

CONTACT TUBE TO WORK DISTANCE: 15-20 mm
Distanza guidafilo al pezzo

SINGLE - PASS O
Passate singole

PEENING  NONE OTHER: GTAW PULSED QW409.3: N.A. QWwW410.11,15,64: NO
Martellatura Altro
La Process Clas_s _ D?a. Polari curr. Amper Volt Travel Heat inpug
Possate | Froced. | Meterll | Dia- | el | Go | Range | Range | Speed | Apporto formico
1-N SMAW | E7018.1 | 3.25 | REVERSE DC 120+140 | 25+26 | 160+170 1059+1365
1-N SMAW | E7018.1 4 REVERSE DC 170+180 | 26+27 | 180+1890 1396+1620
1-N SMAW | E7018.1 5 REVERSE DC 190+200 | 27+28 | 200+210 1466+1680
R SAW EM12K 4 REVERSE DC 480-530 | 27-28 | 500-520 1495+1781




O NONMETALLIC @O OTHER

Non metallico

Altro

WPS No 0005.03
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ n M [l @ &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1 PQR No. 2507
Qual. No. 3012
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio = di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN _ SEE SKETCH
Disegno giunto
BACKING YES [ NOT O
Sostegno si no
BACK. MAT BASE METAL FOR GTAW
Mat. Sostegno  WELD METAL FOR SMAW
Bl METAL O NON FUSING METAL
Metallo Metallo non fusibile

QW 402.11 : NONE

BASE METALS (QW403) Materiali base

P No. 1 Group No. 1or2
to

P No. 1 Group No. 1or2
Or

Spec. Spec.

Or

Chem. An. N.A. Chem. An. N.A
THICKNESS RANGE :

Gamma spessori

BASE MATERIAL 15+80 mm
Materiale base

PIPE DIA. RANGE : N.A.

Gamma diametro tubi

OTHER

NONE

Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

FILLER METAL (QW404) Materiale D’apporto
PROCESS GTAW SMAW SAW FCAW
Processo

SFA 5.18 51

AWS ER70S6 E7018.1

F No. 6 4

A No. 1 1

Size O.D. 24 mm  3.25-4-5mm

Diametro

THK Range  MAX6mm MAX 200 mm

Gamma Spessori

ELECTRODE-FLUX (Class) N.A.
Filo-flusso (Classificazione

FLUX TRADE NAME N.A.
Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile
OTHER  GTAW: SOLID WIRE OERLIKON CARBOROD 1

Altro SMAW: ETC PH358

POSITION (QW405)

POSITION OF GROOVE

Posizione

FLAT

Posizione cianfrino

WELDING PROGRESSION

N.A.

Progressione di saldatura

POSITION OF FILLET

N.A

Posizione saldatura angolo

QWA405.3: N.A

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,50 NO; QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 NO

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No.  0005.03
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N°. REV.0
@ ﬂ w n @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data U
S. p. A. According to ASME Code Section IX (QW-200.1) |pQR No. 2507
Qual. No. 3012
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura; 1AW +SMAW Tipo: __MANUAL Fogio 2 di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata

SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit. /1
Protezione forcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW / FCAW :
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

SPRAY ARC O SHORTARC O

GLOBULAR ARC O

N.A.

Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD Xl WEAVE BEAD O ORIFICE OR GAS CUP SIZE:
Dim. oref. o portagas

Passata stretta Passata oscillata

METHOD OF BACK GOUGING

3/8" OSCILLATION NONE

Oscillazione

N.A. MULTIPLE ELECTRODES [

Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE X
Pulizia iniziale e tra le passate Eleftrodo singolo
MULTI - PASS. [XIFOR SMAW SINGLE — PASS [XIFORGTAW  CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: _GTAW PULSED QW409.3: NO QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel ‘Heat input
Layers | Process > . Polarity Curr. .
Materiali | Dia. . Range Range Speed | Apporto termico
Passate | Proced. D'apporto | mm Polarita Corr. Amper Volt mm/ 1 J/mm
15T GTAW | ER70S6 | 2.4 | STRAIGHT | DC 90+100 14+15 80+90 840+1125
2-N SMAW | E7018.1 | 3.25 | REVERSE | DC 120+140 25+26 | 160+170 1059+1365
2-N SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620
2-N SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680




QW 403.10 N.A. for FCAW only

WPS No 0005.04
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N° REV. 0
@ [l w ” @ &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
. p. A. According to ASME Code Section IX (QW-200.1
5.p. A | ) |PQR No. 2507
Qual. No.

WELDING PROCESS: TYPE: Sheet of
w Idatura: GTAW+SMAW Tivo: MANUAL @g@ 1 G 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH J0°+5°
Disegno giunto
BACKING YES [X NOT [
Sostegno si no FOR GTAW
BACK. MAT WELD METAL FOR SMAW ONLY % %
Mat. Sostegno

O METAL O NON FUSING METAL Q

Metallo Metallo non fusibile o
O NONMETA_LLIC O OTHER QW 402.11 : NONE
Non metallico Altro

BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D'apporto
P No. 1 Group No. 1or2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 1or2 SFA 5.18 5.1
Or AWS ER70S6 E7018.1
Spec. Spec. F No. 6 4
Or A No. 1 1
Chem.An.  NA Chem. An. N.A Size 0.D. 24mm  3.254-5mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX6mm MAX 58 mm
BASE MATERIAL 6.02+12.7 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A,
PIPE DIA. RANGE : 114.3+219.1 mm Filo-flusso (Classificazione
Gamma diametro tubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile

OTHER  GTAW: SOLID WIRE OERLIKON CARBOROD 1

Altro SMAW: ETC PH35S

POSITION (QW405)

POSITION OF GROOVE
Posizione cianfrino

WELDING PROGRESSION

Progressione di saldatura
POSITION OF FILLET

Posizione

FLAT

N.A.

N.A.

Posizione saldatura angolo

QW405.3: N.A

THK OF PASSES NO GREATER THAN 13 mm (QwW403.9)

GTAW :QW404.22,33,50 NO; QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 NO

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Firma / Data

Rev. 1




MODE OF METAL TRANSFER FOR GMAW / FCAW .

WPS No. 0005.04
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ [l M l] @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section 1X (QW-200.1) PQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio 2 di 2
PREHEAT (QWA406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C ' Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit./ ¥
Protezione forcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

SPRAY ARC O SHORTARC O GLOBULAR ARC [

Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

N.A.

TECHNIQUE (QW410)

STRING BEAD ® WEAVE BEAD [0 ORIFICE OR GAS CUP SIZE:
Passata oscillata

Passata stretta

METHOD OF BACK GOUGING
Metodo di ripresa

Tecnica operativa

3/8” OSCILLATION NONE

Dim. oref. o portagas Oscillazione

N.A. MULTIPLE ELECTRODES 0O

Elettrodi multipli

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE x]

Pulizia iniziale e fra le passate Elettrodo singolo

MULTI - PASS [XIFOR SMAW SINGLE — PASS [XIFORGTAW  CONTACT TUBE TO WORK DISTANCE: N.A.

Passate multiple Passate singole Distanza guidafilo al pezzo

PEENING NONE OTHER: GTAW PULSED QW409.3: NO QW410.11,15,64: NO

Martellatura Altro

Class Dia. . Amper Volt Travel Heat input
l%:g:;e I';‘Drr%céz‘sjs Materiali | Dia. ;Z’:;;g %g;; Range Range Speed | Apporto termico
" | D'apporfo | mm ) Amper Volt mm/1 J/mm

15T GTAW | ER70S6 | 2.4 | STRAIGHT | DC 90-100 14-15 90-100 756-1000
2-N SMAW | E7018.1 | 3.25 | REVERSE | DC 120+140 25+26 | 160+170 1059+1365
2-N SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620
2-N SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680




O NONMETALLIC 0O OTHER

Non metallico Alfro

QW 402.11 : NONE

WPS No. 0005.05
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIF'CATION SpeC. No' REV‘ 0
@ [] W [l @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
. p. A. According to ASME Code Section IX (QW-200.1
5.p. A q Q ) | PQR No. 3023
Qual. No.
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura:  C1"W Tipo:  WANUAL Fogio L di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH 70°4 5"
Disegno giunto —
BACKING YES O NOT [
Sostegno si no
BACK. MAT NONE
Mat. Sostegno
O METAL [0 NON FUSING METAL
Metallo Metallo non fusibile -

BASE METALS (QW403)

P No. 1
fo

P No. 1
Or

Spec.

Or

Chem. An. N.A.

THICKNESS RANGE :
Gamma spessori

BASE MATERIAL

Spec.

Group No.

Group No.

Chem. An.

Materiali base
1or2

1or2

N.A

2.77+4.55 mm

Materiale base
PIPE DIA. RANGE :

21.3+33.4 mm

Gamma diametro fubi

OTHER NONE

Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

POSITION (QWA405)

POSITION OF GROOVE

Posizione

FLAT

Posizione cianfrino
WELDING PROGRESSION

N.A.

Progressione di saldatura
POSITION OF FILLET

N.A.

Posizione saldatura angolo

Qw405.3: N.A

FILLER METAL (QW404) Materiale D’apporto
PROCESS GTAW SMAW SAW FCAW
Processo

SFA 518

AWS ER70S6

F No. 6

A No. 1

Size O.D. _24mm

Diametro

THK Range  MAX7.82 mm

Gamma Spessori

ELECTRODE-FLUX (Class) N.A.
Filo-flusso (Classificazione

FLUX TRADE NAME N.A.
Marca commerciale flusso

CONSUMABLE INSERT NA.

Inserto fusibile
OTHER

SOLID WIRE OERLIKON CARBOROD 1

Altro

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW
SAW

SMAW :QW404.7 N.A

:QW404.22,33,50 NO; QW404.14 YES
‘QW404.10,24,27,36 N.A

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Firma / Data

Rev. 1




MODE OF METAL TRANSFER FOR GMAW/FCAW :

WPS No. 0005.05
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ [] M [I @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S.p. A, According to ASME Code Section IX (QW-200.1} |pPQR No. 30
Qual. No. 23
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW Tipo: MANUAL Foglio = di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-—-12 Lit. /1
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 24 mm
Elettrodo al tungsteno tipo Dimensione

SPRAY ARC O SHORTARC O GLOBULAR ARC 0O

Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

N.A.

TECHNIQUE (QWwW410)

STRING BEAD ¥ WEAVE BEAD [1 ORIFICE OR GAS CUP SIZE:
Passata oscillata

METHOD OF BACK GOUGING

Passata stretta

Tecnica operativa

3/8” OSCILLATION NONE

Dim. oref. o portagas Oscillazione

N.A. MULTIPLE ELECTRODES [1

Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE Bl
Pulizia iniziale e fra le passate Elettrodo singolo
MULTI-PASS X SINGLE ~ PASS O CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QwW409.3: NO QwW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Voit Travel Heat input
Layers | Process - . Polarity Curr. .
Materiali | Dia. 3 Range Range Speed | Apporto termico
Passate | Proced. D'apporto | mm Polarita Corr. Amper Volf mm /1’ J/mm
18T GTAW | ER70S6 | 24 | STRAIGHT | DC 100-120 13-14 100-110 709-1008
2-N GTAW | ER7086 | 2.4 | STRAIGHT | DC 100-120 13-14 | 100-110 709-1008




QW 403.10 N.A. for FCAW only

WPS No. 0005.06
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N". REV.0
@ [] M H @ &@ SPECIFICA PROCEDIMENTQ DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) PQR No. 3023
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW + SMAW Tipo: MANUAL Foglio — di 2
JOINTS (QW402) Giunti DETAILS Dettaqli
JOINT DESIGN  SEE SKETCH
Disegno giunto 1215
BACKING YES O NOT K 1
Sostegno si no
BACK. MAT  NONE =
Mat. Sostegno
BN
0 METAL O NON FUSING METAL T
Metallo Metallo non fusibile
O NONMETA_LLIC O OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 1or2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 1or2 SFA 5.18 5.1
Or AWS ER70S6 E7018.1
Spec. Spec. F No. 6 4
Or A No. 1 1
Chem. An. N.A. Chem. An. N.A Size O.D. 24mm 3.254-5mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX7.82mm MAX 58 mm
BASE MATERIAL 2.77+16 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A.
PIPE DIA. RANGE : 21.3 mm FI'IO-ﬂUSSO (Classificazione
Gamma diamefro tubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile

OTHER  GTAW: SOLID WIRE OERLIKON CARBORQOD 1

Altro SMAW: ETC PH35S

POSITION (QwW405) Posizione
POSITION OF GROOVE FLAT
Posizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET HORIZONTAL

Posizione saldatura angolo

QWA405.3: N.A

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,50 NO, QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 NO

FCAW/GMAW :QW404.24,27, 32 N.A.

SIGNATURE / DATE

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.06
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N°. REV.0
@ [l w ” @ A[B SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data -
5. p. A. According to ASME Code Section IX (QW-200.1) |PQR No.
Qual. No. 3023
WELDING PROCESS: TYPE: Sheet of
Progedimento di saldatura; __C1 NN +SMAW Tipo: _ MANUAL Foglio g 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit. /1
Protezione forcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo : Dimensione

MODE OF METAL TRANSFER FOR GMAW/ FCAW :
Modo di fusione del mefallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

SPRAY ARC @ SHORTARC 0O

GLOBULAR ARC O

N.A

Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD  WEAVE BEAD [0 ORIFICE OR GAS CUP SIZE:
Dim. oref. o portagas

Passata strefta Passata oscillata

METHOD OF BACK GOUGING

3/8" OSCILLATION NONE

Oscillazione

N.A. MULTIPLE ELECTRODES 0O

Metodo di ripresa

Elettrodi multipli

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE 3]
Fulizia iniziale e tra le passate Elettrodo singolo
MULTI - PASS X SINGLE - PASS O CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QW408.3: NO QWwW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
;:g:;tse I;r;tézzs Materiali | Dia. 7,2',:;;3 %l(;;; Range Range Speed | Apporto termico
" | D’apporto | mm ) Amper Volt mm/1 J/mm
d GTAW | ER70S6 | 24 | STRAIGHT | DC 100-120 13-14 | 100-110 709-1008
2-N GTAW | ER70S6 | 24 | STRAIGHT | DC 100-120 13-14 | 100-110 709-1008




WPS No. 0005.07
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N° REV. 0
SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
. p. A. According to ASME Code Section IX (QW-200.1
S.p. A g Q ) |PQR No. 2507
Qual. No.
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio 1 di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES [ NOT [ R
Sostegno si no FOR GTAW = O
BACK. MAT  WELD METAL FOR SMAW ONLY %& 2v
Mat. Sostegno L
O METAL O NON FUSING METAL p .
Metallo Metallo non fusibile S t5¢ -3
in| NONMETALLIC O OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Maferiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 1or2 PROCESS GTAW SMAW SAW FCAW
fo Processo
P No. 1 Group No. 1or2 SFA 5.18 5.1
Or AWS ER7086 E7018.1
Spec. Spec. F No. ¢ 4
Or A No. 1 1
Chem. An. N.A. Chem. An. N.A Size O.D. 24 mm  3.254-5mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX6mm MAX 58 mm
BASE MATERIAL 15+22 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A.
PIPE DIA. RANGE : 21.3+219.1 mm Filo-flusso (Classificazione
Gamma diametro tubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A
QW 403.13 N.A. Inserto fusibile

QW 403.10 N.A. for FCAW only

POSITION (QW405) Posizione
POSITION OF GROOVE FLAT
Posizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET HORIZONTAL

Posizione saldatura angolo

QW405.3: N.A

OTHER  GTAW: SOLID WIRE OERLIKON CARBOROD 1

Alfro SMAW: ETC PH35S
THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,50 NO; QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 NO

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Fimma / Data

Rev. 1




WPS No. 0005.07
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ I] M l] @ &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Dafa RS
. p. A. According to ASME Code Section IX (QW-200.1)
s p A _P_Qm 2507
Qual. No.
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio = di 2
PREHEAT (QWA4086) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10~12 Lit. /1
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAY ARC O SHORTARC {1 GLOBULAR ARC O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’ N.A.
Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD X WEAVE BEAD O ORIFICE OR GAS CUP SIZE: 3/8” OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o porfagas Oscillazione
METHOD OF BACK GOUGING GRINDING / ARC AIR MULTIPLE ELECTRODES O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE x
Pulizia iniziale e tra le passate Elettrodo singolo
MULT! - PASS [XIFOR SMAW SINGLE — PASS [XIFORGTAW  CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER; GTAW PULSED QW409.3: NO QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
Layers | Process - . Polarity | Curr. .
Materiali | Dia. 2 Range Range Speed | Apporto termico
Passate | Proced. D'apporto | mm Polarita Corr. Amper Volt mm /1 J/mm
157 GTAW | ER70S6 | 2.4 | STRAIGHT | DC 90-100 14-15 90-100 756-1000
2-N SMAW | E7018.1 | 3.25 | REVERSE | DC 120+140 25+26 | 160+170 1059+1365

2-N; R SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620

2-N; R SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680




WPS No 0005.08
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N° REV. 0
@ [I w [I II]] A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) |pPQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio = d =
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES [X NOT [X
Sostegno si no FOR GTAW 4+N/
BACK. MAT WELD METAL FOR SMAW ONLY —
Mat. Sostegno %\\
0O METAL 1 NON FUSING METAL =
Metallo Metallo non fusibile
O NONMETA_LLIC [0 OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Maferiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 1or2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 1or2 SFA 5.18 5.1
Or AWS ER70S6 E7018.1
Spec. Spec. F No. 6 4
Or A No. 1 1
Chem. An. N.A. Chem. An. N.A Size 0.D. 24 mm  3.254-5mm
THICKNESS RANGE : Diametro ‘
Gamma spessori THKRange MAX6mm MAX 58 mm
BASE MATERIAL 15+22 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A.
PIPE DIA. RANGE : 21.3+219.1 mm Filo-flusso (Classificazione
Gamma diametro fubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile
QW 403.10 N.A. for FCAW only OTHER  GTAW: SOLID WIRE OERLIKON CARBOROD 1
Altro SMAW: ETC PH35S
POSITION (QW405) Posizione THK OF PASSES NO GREATER THAN 13 mm (QW403.9)
GTAW :QW404.22,33,50 NO; QW404.14 YES
POSITION OF GROOVE FLAT SAW ‘QW404.10,24,27,36 N.A.
Posizione cianfrino SMAW :QW404.7 NO
WELDING PROGRESSION N.A. FCAW/GMAW :QW404.24,27,32 N.A.
Progressione di saldatura
POSITION OF FILLET HORIZONTAL SIGNATURE / DATE SIGNATURE / DATE
Posizione saldatura angolo Firma / Data Fima / Data
QW405.3 : N.A
Rev. 0 Rev. 1




WPS No. 0005.08
COSTRUZIONI INOUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
[E [] w [l @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data B
5. p. A. According to ASME Code Section IX (QW-200.1) PQR No.
: Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW+SMAW Tipo: MANUAL Foglio = di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. inferpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (Qw408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit. /1
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Eleftrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW / FCAW :

Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

SPRAYARC O SHORTARC 0O GLOBULAR ARC O

N.A.

TECHNIQUE (QW410)

Tecnica operativa

STRING BEAD [ WEAVEBEAD O ORIFICE OR GAS CUP SIZE:

Passata oscillata

METHOD OF BACK GOUGING

Passata stretta

Dim. oref. o porfagas -

GRINDING / ARC AIR

3/8” OSCILLATION NONE

Oscil[azione

MULTIPLE ELECTRODES 0O

Metodo di ripresa

Elettrodi multipli

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE ]
Pulizia iniziale e tra le passate Elettrodo singolo
MULTI - PASS [XIFOR SMAW SINGLE — PASS XIFORGTAW  CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QwW409.3: NO QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
k:g:;?e '7;:)2235 Materiali | Dia. 73?;‘/22% %l;;; Range Range | Speed | Apporto termico
" | D’apporfo | mm ’ Amper Volt mm/1 J/mm
15T GTAW | ER70S6 | 2.4 | STRAIGHT | DC 90-100 14-15 90-100 756-1000
2+N SMAW | E7018.1 | 3.25 | REVERSE | DC 120+140 25+26 | 160+170 1059+1365
2+N SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620
2+N SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680
3+N; 4N | SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620
3+N; 4+N | SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680




WPS No. 0005.09
COSTRUZIONI INOUSTAIALI WELDING PROCEDURE SPECIFICATION |Spec. N°. REV. 0
[E ﬂ w [] @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA | DATE 20.03.2010
Data e
S. P A According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 1032
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW Tipo: AUTOMATIC Foglio ! di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH /)
Disegno giunto NN
BACKING YES [ NOT [ 15
Sostegno si no s
BACK. MAT BASE METAL 1
Mat. Sostegno r
Xl METAL 0O NON FUSING METAL
Metallo Metallo non fusibile
O NONMETALLIC 0 OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 1 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.18
Or AWS ER 70 S6
Spec. Spec. F No. 1
Or A No. 6
Chem. An. N.A. Chem. An. N.A Size O.D. 0.8
THICKNESS RANGE : Diametro
Gamma spessori THK Range
BASE MATERIAL 2.11/80 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A.
PIPE DIA. RANGE : 15.87 mm Filo-flusso (Classiﬁca‘zione
Gamma diametro tubi FLUX TRADE NAME N.A.
OTHER NONE ) Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile
QW 403.10 N.A. for FCAW only OTHER ETC SG2
Altro
POSITION (QWA405) Posizione THK OF PASSES NO GREATER THAN 13 mm (QW403.9)
GTAW :QW404.22,33,50 NO; QwW404.14 YES
POSITION OF GROOVE TUBESHEET VERTICAL SAW :QW404.10,24,27,36 N.A.
Posizione cianfrino SMAW QWA404.7 N.A.
WELDING PROGRESSION N.A FCAWI/IGMAW :QWA404.24,27,32 N.A.
Progressione di saldatura
POSITION OF FILLET N.A. SIGNATURE / DATE SIGNATURE / DATE
Posizione saldatura angolo Firma / Data Fimma / Data
QW405.3: N.A
Rev. 1




WPS No. 0005.09
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N”. REV. 0
@ [' M l] @ A[B SPECIFICA PROCEDIMENTO DI SALDATURA | DATE 20.03.2010
Data e
S.p- A According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 1032
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SV AW Tipo:  AUTOMATIC Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 15-16 Lit./1’ (pre/post flow 2/4 sec.)
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche eletiriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.0mm
Elettrodo al tungsteno tipo ‘ Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAY ARC O SHORTARC 01  GLOBULARARC 0[O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’ N.A.
Gamma velocita del filo

TECHNIQUE (QWA410) Tecnica operativa

STRING BEAD WEAVE BEAD [0 OREFICE OR GAS CUP SIZE: 3/8” OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione _
METHOD OF BACK GOUGING N.A. » MULTIPLE ELECTRODES 0[O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTODE X
Pulizia iniziale e tra le passate Elettrodo singolo
MULT!-PASS 0O SINGLE - PASS CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PENNING NONE OTHER: GTAW PULSED QW409.3: NO QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
Layers |Process - . Polarity Curr. .
Materiali | Dia. . Range Range Speed | Apporfo termico
Passate | Proced. D'apporto | mm Polarita Corr. Amper Volt mm/ 1’ 7/ mm
1 GTAW | ER70S6 | 0.8 | STRAIGHT | DC 3;’; 150 / 45 /

Time backgr./pulse 0.22/0.26 s., Wire speed 170 mm/1’, Slope up/down 1/6 s.




WPS No. 0005.10
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N°. REV.0
@ l] M u @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) |PQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: ~ SMAW Tipo:  WANUAL Foglio d 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES O NOT [
Sostegno si no
BACK. MAT NONE
Mat. Sostegno
0 METAL O NON FUSING METAL
Metallo Metallo non fusibile
[m NONMETALLIC O OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.1
Or AWS E7018.1
Spec. Spec. F No. 4
Or A No. 1
Chem. An. N.A. Chem. An. N.A Size O.D. 3.25-4-5mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX 58 mm
BASE MATERIAL 5+30 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) N.A
PIPE DIA. RANGE : N.A. Filo-flusso (Classificazione
Gamma diametro fubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile
QW 403.10 N.A. for FCAW only OTHER SMAW: ETC PH35S
Altro
POSITION (QWA405) Posizione THK OF PASSES NO GREATER THAN 13 mm (QW403.9)
GTAW :QWA404.22,33,50 N.A.; QW404.14 N.A.
POSITION OF GROOVE FLAT SAW :QW404.10,24,27,36 N.A.
Posizione cianfrino SMAW :QWA404.7 NO
WELDING PROGRESSION N.A. FCAW/GMAW :QW404.24,27 32 N.A.
Progressione di saldatura
POSITION OF FILLET HORIZONTAL SIGNATURE / DATE SIGNATURE / DATE
Posizione saldatura angolo Fimma / Data Fimma / Data
QW405.3: N.A




WPS No. 0005.10
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ [l W l] @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data o
S. p. A. According to ASME Code Section IX (QW-200.1) PQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SMAW Tipo: MANUAL Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING N.A.
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto

ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche

TUNGSTEN ELECTRODE TYPE
Elettrodo al tungsteno tipo

MODE OF METAL TRANSFER FOR GMAW / FCAW :
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’
Gamma velocita del filo

N.A SIZE

Dimensione

SPRAY ARC O SHORTARC [

N.A.

GLOBULAR ARC 0O

N.A

TECHNIQUE (QWA410) Tecnica operativa

STRING BEAD & WEAVE BEAD O ORIFICE OR GAS CUP SIZE: N.A. OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione
METHOD OF BACK GOUGING GRINDING MULTIPLE ELECTRODES O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE x

Pulizia iniziale e tra le passate Elettrodo singolo

MULTI-PASS
Passate multiple

SINGLE-PASS O
Passate singole

CONTACT TUBE TO WORK DISTANCE: 15-20 mm
Distanza guidafilo al pezzo

PEENING  NONE OTHER: GTAW PULSED QW409.3: N.A. QW410.11,15,64: NO
Martellatura Altro
Class Dia. ; Amper Volt Travel Heat input
’L':g:;fe Fg;cézzs Materiali | Dia. 2‘;‘,:;;;;’ %z;; Range | Range Speed | Apporto termico
" | D'apporto | mm ’ Amper Volt mm/1 J/mm
1 SMAW : E7018.1 | 3.25 | REVERSE DC 120+140 | 25+26 | 160+170 1059+1365
2+N SMAW | E7018.1 4 REVERSE DC 170+180 | 26+27 | 180+190 1396+1620
2=N SMAW | E7018.1 5 REVERSE DC 190+200 | 27+28 | 200+210 1466+1680




WPS No. 0005.11
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION [Spec. N°. REV.0
@ ﬂ W [l I_D] &@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A According to ASME Code Section IX (QW-200.1) PQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SMAW Tipo: MANUAL Foglio 1 di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES X NOT O
Sostegno si no
BACK. MAT BASE METAL

Mat. Sostegno

METAL

Metallo Metallo non fusibile

O NONMETALLIC O OTHER
Non metallico Altro

O NON FUSING METAL

QW 402.11 : NONE

BASE METALS (QW403) Materiali base

P No. 1 Group No. 2
to

P No. 1 Group No. 2
Or

Spec. Spec.

Or

Chem. An. N.A Chem. An. N.A
THICKNESS RANGE :

Gamma spessori

BASE MATERIAL 5+30 mm
Materiale base

PIPE DIA. RANGE : N.A.

Gamma diametro tubi

OTHER NONE
Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

POSITION (QWA405) Posizione

POSITION OF GROOVE N.A.

Posizione cianfrino

WELDING PROGRESSION N.A
Progressione di saldatura
POSITION OF FILLET HORIZONTAL

FILLER METAL (QWA404) Materiale D’apporto
PROCESS GTAW SMAW SAW FCAW
Processo

SFA 51

AWS E7018.1

F No. 4

A No. 1

Size O.D. 3.25-4-5mm

Diametro

THK Range MAX 58 mm
Gamma Spessori

ELECTRODE-FLUX (Class) N.A.
Filo-flusso (Classificazione

FLUX TRADE NAME N.A.
Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile
OTHER

SMAW: ETC PH35S

Altro

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

33,50 N.A; QW404.14 N.A.
24,27,36 N.A.

GTAW :QW404.22,
SAW :QW404.10,
SMAW :QW404.7 NO

FCAW/GMAW :QW404.24,

27,32 N.A.

Posizione saldatura angolo

QW405.3: N.A

SIGNATURE / DATE

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.11
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION Spec. Nn' REV’ 0
@ [] w [I @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: . Sheet of
Procedimento di saldatura: AW Tipo:  MANUAL Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata

SHIELDING N.A.
Protezione forcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche eleftriche
TUNGSTEN ELECTRODE TYPE N.A. SIZE N.A.
Elettrodo al tungsteno fipo Dimensione

MODE OF METAL TRANSFER FOR GMAW / FCAW :

Modo di fusione del metallo d’apporto
ELECTRODE WIRE SPEED RANGE mm/1’

Gamma velocita del filo

SPRAY ARC 0 SHORTARC O

GLOBULAR ARC 0O

N.A.

TECHNIQUE (QWA410)

STRING BEAD ¥ WEAVEBEAD O ORIFICE OR GAS CUP SIZE:
Passata oscillata

METHOD OF BACK GOUGING

Passata stretta

Metodo di ripresa

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING

MULTI-PASS X
Passate multiple

Tecnica operativa

N.A. OSCILLATION NONE
Dim. oref. o porfagas Oscillazione
N.A. MULTIPLE ELECTRODES O
Elettrodi multipli
SINGLE ELECTRODE ]

SINGLE - PASS O
Passate singole

Elettrodo singolo

CONTACT TUBE TO WORK DISTANCE: 15-20 mm
Disfanza guidafilo al pezzo

PEENING  NONE OTHER: GTAW PULSED QW409.3: N.A. QW410.11,15,64: NO

Martellatura Altro

Lavers | Process CIas; ' D?a. Polari curr. Amper Volt Travel Heat input_
Passate | Procea | el Dia | oghl | Cor | Ramge | Rango | Speed | Apport temioo
1+N SMAW | E7018.1 | 3.25 | REVERSE DC 120+140 | 25+26 | 160+170 1059+1365
1+N SMAW | E7018.1 4 REVERSE DC | 170180 | 26+27 | 180+190 1396+1620
1+N SMAW | E7018.1 5 REVERSE DC | 190+200 | 27+28 | 200+210 1466+1680




QW 403.10 N.A. for FCAW only

OTHER

WPS No 0005.12
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N° REV. 0
SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data R
5. p. A According to ASME Code Section IX (QW-200.1 POR No. 1
Qual. No. 3018
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GMAW Tipo: SEMI-AUTOMATIC Foglio = di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES X NOT O & -
Sostegno Si no /1N 1N\
BACK. MAT BASE METAL N
Mat. Sostegno )
B METAL 1 NON FUSING METAL
Metallo Metallo non fusibile
0O NONMETALLIC 0 OTHER QW 402.11 : NONE
Non metallico Alfro
BASE METALS (QW403) Matferiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW GMAW
to Processo
P No. 1 Group No. 2 SFA 5.8
Or AWS ER 7056
Spec. Spec. F No. 6
Or A No. 1
Chem. An. N.A. Chem. An. N.A Size O.D. 1.2 mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX 40 mm
BASE MATERIAL 5+30 mm Gamma Spessori
Materiale base ELECTRODE-FLUX (Class) NA.
PIPE DIA. RANGE : N.A. Filo-flusso (Classificazione
Gamma diametro tubi FLUX TRADE NAME N.A.
OTHER NONE Marca commerciale flusso
Altro CONSUMABLE INSERT N.A.
QW 403.13 N.A. Inserto fusibile

GMAW: SOLID WIRE SAF-FRO FILCORD C

Altro

POSITION (QW405) Posizione

POSITION OF GROOVE
Posizione cianfrino

N.A.

WELDING PROGRESSION N.A.
Progressione di saldatura
POSITION OF FILLET HORIZONTAL

Posizione saldatura angolo

QWA405.3: N.A

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)
:QW404.22,33,50 N.A.; QW404.14 N.A.

GTAW
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 N.A.

FCAW/GMAW :QW404.24,27,32 NO

SIGNATURE / DATE
Firma / Data

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.12
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N°.  REV.0
[E [I M [l @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Dafa e
S. p. A. According to ASME Code Section IX (QW-200.1) |PQR No.
Qual. No. 3018
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GMAW Tipo: SEMI-AUTOMATIC Foglio 2 di 2
PREHEAT (QWwW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING ARGON/CO, 80/20% 18 Lt/1’
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE N.A. SIZE N.A.
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAY ARC Xl SHORTARC O  GLOBULARARC O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’ 8000-9000
Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD ¥ WEAVE BEAD [0 ORIFICE OR GAS CUP SIZE: N.A. OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione
METHOD OF BACK GOUGING N.A. ‘ MULTIPLE ELECTRODES O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE x
Fulizia iniziale e tra le passate Elettrodo singolo
MULTI-PASS B SINGLE~PASS 0O CONTACT TUBE TO WORK DISTANCE: 15-20 mm
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QW409.3: N.A. QW410.11,15,64: NO
Martellatura Altro

Class Dia. Amper Voit Travel Heat input

- . Polarity Curr. :
Materiali | Dia. Polarita Corr. Range | Range Speed | Apporto termico

D’apporfo | mm Amper Volt mm/1 J/mm

Layers | Process
Passate | Proced.

ALL GMAW | ER70S6 | 1.2 | REVERSE DC | 240+300 | 28+30 | 400+450 896+1350




WPS No.  0005.13
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION | Spec. N°. REV. 0
@ [l w l] @ &[B SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data -
5. p. A. According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 6053
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW Tipo: MANUAL Foglio 1 di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN _ SEE SKETCH
Disegno giunto
BACKING YES K NOT O
Sostegno si no
BACK. MAT BASE METAL g/
Mat. Sostegno %\ W i\
X METAL 0 NON FUSING METAL
Metallo Metallo non fusibile

O NONMETALLIC O OTHER
Non metallico Altro

QW 402.11 : NONE

BASE METALS (QW403) Materiali base

P No. 8 Group No. 1
to

P No. 1 Group No. 2
Or

Spec. Spec.

Or

Chem. An. N.A. Chem. An. N.A
THICKNESS RANGE :

Gamma spessori

BASE MATERIAL 2mm
Materiale base

PIPE DIA. RANGE : N.A.

Gamma diametro tubi

OTHER NONE
Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

FILLER METAL (QW404)
PROCESS GTAW
Processo

SFA 5.9
AWS ER309MoL
F No. 6

A No. 8

Size O.D. _24mm
Diametro

THK Range MAX6 mm

Gamma Spessori

ELECTRODE-FLUX (Class)
Filo-flusso (Classificazione

FLUX TRADE NAME
Marca commerciale flusso

CONSUMABLE INSERT
Inserto fusibile

OTHER

Materiale D’apporto

SMAW SAW FCAW
N.A.
N.A.
N.A.

GTAW: AVESTA 309 MoL

Altro

POSITION (QW405) Posizione
POSITION OF GROOVE N.A.
Posizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET HORIZONTAL

Posizione saldatura angolo

QW405.3 : N.A

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,560 NO; QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 N.A.

FCAW/GMAW :QW404.24,27 32 N.A.

SIGNATURE / DATE

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.13
COSTAUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |[Spec.N°. REV.0
@ [I w [I [D] A[B SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 6053
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW Tipo: MANUAL Foglio di 2
PREHEAT (QWA406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 170 HOLDING TIME RANGE N.A.
Temp. inferpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit./ 1
Protezione forcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAY ARC O SHORTARC 0O GLOBULAR ARC O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/?’ N.A.
Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD X WEAVEBEAD [ ORIFICE OR GAS CUP SIZE: 3/8” OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione :
METHOD OF BACK GOUGING NA. MULTIPLE ELECTRODES O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE [x]
Pulizia iniziale e tra le passate Elettrodo singolo
MULTI-PASS O SINGLE — PASS [ CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QW409.3: NO QW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Voit Travel Heat input
k:g;;; ?;zztsjs Materiali | Dia. l;;g'l:;;g %lc');; Range Range Speed | Apporto termico
" | D’apporto | mm ’ Amper Volt mm/1 J/mm

15T GTAW | ER309MoL | 2.4 | STRAIGHT | DC 90+120 10+15 90-100 540+1200




WPS No 0005.14
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N° REV. 0
@ [] M [I @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
. p. A. According to ASME Code Section IX (QW-200.1
5.p. A PQR No. 3023
Qual. No.
WELDING PROCESS: TYPE: Sheet of
Progedimento di saldatura; __ STAW Tipo: _ MANUAL Fogio 1 di *
JOINTS (QwW402) Giunti DETAILS Dettadli
JOINT DESIGN  SEE SKETCH
Disegno giunto
BACKING YES [ NOT O pa
Sostegno si no /
BACK. MAT BASE METAL &

Mat. Sostegno

O METAL
Metallo

0 NON FUSING METAL
Metallo non fusibile

O NONMETALLIC O OTHER
Non metallico Altro

QW 402.11 : NONE

BASE METALS (QW403)

P No. 1
to

P No. 1
Or

Spec.

Or

Chem. An. N.A.

THICKNESS RANGE :
Gamma spessori

BASE MATERIAL
Materiale base

PIPE DIA. RANGE ;
Gamma diametro tubi

OTHER NONE
Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

Materiali base

Group No.

Group No. 1or2
Spec.

Chem. An. N.A

2.77 mm

21.3 mm

1o0r2

POSITION (QW405) Posizione

POSITION OF GROOVE
Posizione cianfrino

WELDING PROGRESSION
Progressione di saldatura

POSITION OF FILLET
Posizione saldatura angolo

FLAT

N.A.

HORIZONTAL

QW405.3: N.A

FILLER METAL (QW404) Materiale D’'apporto
PROCESS GTAW SMAW SAW FCAW
Processo

SFA 5.18

AWS ER70S6

F No. 6

A No. 1

Size O.D. 2.4 mm

Diametro

THKRange MAX7.82 mm

Gamma Spessori

ELECTRODE-FLUX (Class) N.A.
Filo-flusso (Classificazione

FLUX TRADE NAME N.A.
Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile
OTHER

SOLID WIRE OERLIKON CARBOROD 1

Altro

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,50 NO; QW404.14 YES
SAW :QW404.10,24,27,36 N.A.
SMAW :QW404.7 N.A.

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No.  0005.14
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION |Spec. N°. REV.0
@ [] w I] [[D A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) |PQR No.
Qual. No. 3023
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: GTAW Tipo: MANUAL Foglio 2 di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Traftamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 250 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit. /1
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAYARC [0 SHORTARC O  GLOBULARARC 0O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’ N.A.
Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD ¥ WEAVEBEAD O ORIFICE OR GAS CUP SIZE: 3/8” OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione
METHOD OF BACK GOUGING ' N.A. MULTIPLE ELECTRODES O
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE Xl
Pulizia iniziale e tra le passate Elettrodo singolo
MULT! - PASS SINGLE - PASS [ CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED Qw409.3: NO QW410.11,15,64: NO
Martellatura Altro

Class Dia. Amper Volt Travel Heat input

> . Polarity | Curr. ;
Materiali | Dia. Polarita Corr Range Range Speed | Apporto termico

D'apporfo | mm Amper Volt mm/1 J/mm

Layers | Process
Passate Proced.

1-N GTAW | ER70S6 | 2.4 | STRAIGHT | DC 100-120 13-14 | 100-110 709-1008




WPS No. 0005.15
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ U M I] @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A According to ASME Code Section IX (QW-200.1) |PQR No. 2507
Qual. No. 2508
WELDING PROCESS: TYPE: MANUAL + Sheet of
Procedimento di saldatura: GTAW + SMAW + SAW Tipo:  MACHINE Foglio di 2
JOINTS (QW402) Giunti DETAILS Dettagli
JOINT DESIGN  SEE SKETCH e
Disegno giunto 707£5
BACKING YES [X NOT [ 3N
Sostegno si no FOR GTAW -
BACK. MAT WELD METAL FOR SMAW/SAW 9N
Mat. Sostegno B B
O METAL 0O NON FUSING METAL . 9:3 1 0
Metallo Metallo non fusibile = - — A
0 NONMETALLIC O OTHER QW 402.11 : NONE
Non metallico Altro
BASE METALS (QW403) Materiali base FILLER METAL (QW404) Materiale D’apporto
P No. 1 Group No. 2 PROCESS GTAW SMAW SAW FCAW
to Processo
P No. 1 Group No. 2 SFA 5.18 5.1 517M
Or AWS ER70S6 E70181 EM12K
Spec. Spec. F No. 6 4 6
Or A No. 1 1 1
Chem. An. N.A. Chem. An. N.A Size O.D. 24mm 3.254mm 3.2mm
THICKNESS RANGE : Diametro
Gamma spessori THK Range MAX6mm MAX 58 mm MAX 64 mm
BASE MATERIAL 10+12.7 mm Gamma Spessori

Materiale base

PIPE DIA. RANGE ;
Gamma diametro tubi

OTHER NONE
Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

630 and plate.

ELECTRODE-FLUX (Class) F7AB-EM 12K

Filo-flusso (Classificazione

FLUX TRADE NAME LINCOLN 8500

Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile
OTHER  GTAW: SOLID WIRE CARBOROD 1 - SMAW: ETC PH35S

Alfro SAW: WIRE LINCOLN L61 - NEUTRAL FLUX

POSITION (QW405) Posizione

POSITION OF GROOVE
Posizione cianfrino

FLAT

WELDING PROGRESSION N.A.
Progressione di saldatura
POSITION OF FILLET N.A.

Posizione saldatura angolo

QW405.3: N.A

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)

GTAW :QW404.22,33,50 NO; QWA404.14 YES
SAW :QW404.10,24,27,36 NO
SMAW :QWA404.7 NO

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE

SIGNATURE / DATE
Firma / Data

Rev. 1




WPS No. 0005.15
COSTRUZIONI INDUSTRIALI WELDING PROCEDURE SPECIFICATION SPGC. ND' REV' 0
@ [l M [l @ A@ SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
S. p. A. According to ASME Code Section IX (QW-200.1) |pQR No. 2507
Qual. No. 2508
WELDING PROCESS: TYPE: MANUAL + Sheet of
Procedimento di saldatura:  C1AW * SMAW+SAW | ;) ™ ACHINE Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento '
GAS (QwW408) Gas
GAS (ES) % FLOW RATE Portata

SHIELDING AWS SFA 5.32 SG-A ARGON PURITY 99.997 10-12 Lit. /71
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE AWS SFA 5.12 EWTh-2 SIZE 2.4 mm
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW :
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’
Gamma velocita del filo

SPRAY ARC O SHORTARC O GLOBULAR ARC O

N.A.

TECHNIQUE (QW410) Tecnica operativa

STRINGBEAD [¥ WEAVEBEAD [0 ORIFICE OR GAS CUP SIZE:
Passata stretta Passata oscillata Dim. oref. o portagas

3/8" OSCILLATION NONE

Oscillazione

METHOD OF BACK GOUGING
Metodo di ripresa

N.A. MULTIPLE ELECTRODES 0O

Elettrodi multipli

INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING
Pulizia iniziale e fra le passate

SINGLE ELECTRODE [l

Elettrodo singolo

MULTI - PASS ] FOR SMAW-SAW SINGLE — PASS [Xl FOR GTAW
Passate multiple Passate singole

CONTACT TUBE TO WORK DISTANCE: _15-20 mm
Distanza guidafilo al pezzo

PEENING NONE OTHER: GTAW PULSED QW409.3. NO QwW410.11,15,64:. NO
Martellatura Altro
Class Dia. . Amper Voit Travel Heat input
/L-:g:;tsé ‘:}%‘;35 Materiali | Dia. 73?;/2;;3 g‘;;; Range Range Speed | Apporto termico
" | D’apporfo | mm ) Amper Volt mm/1 J/mm
157 GTAW | ER70S6 | 2.4 | STRAIGHT DC 90+100 14+15 80+90 840+1125
2-N SMAW | E7018.1 | 3.25 | REVERSE DC 120+140 | 25+26 | 160+170 1059+1365
2-N SMAW | E7018.1 4 REVERSE DC 170+180 | 26+27 | 180+190 1396+1620
3-N SAW EM12K 4 REVERSE DC 480-530 | 27-28 | 500-520 1495+1781




WPS No. 0005.16
COSTRUZIONI INDUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec.N°. REV.0
@ [I W l] @ A@ SPECIFICA PROCEDIMENTQ DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) PQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SMAW Tipo: MANUAL Foglio di 2

JOINTS (QwW402) Giunti

JOINT DESIGN  SEE SKETCH
Disegno giunto

BACKING YES O NOT
Sostegno Si no

BACK. MAT NONE

DETAILS Dettagli

Mat. Sostegno

O METAL O NON FUSING METAL
Metallo Metallo non fusibile

O NONMETALLIC O OTHER
Non metallico Altro

7

QW 402.11 : NONE

BASE METALS (QW403) Materiali base

P No. 1 Group No. 1or2
to

P No. 1 Group No. 1or2
Or

Spec. Spec.

Or

Chem. An. N.A. Chem. An. N.A
THICKNESS RANGE :

Gamma spessori

BASE MATERIAL 12.7 mm
Materiale base

PIPE DIA. RANGE : 323.8 mm

Gamma diametro tubi

OTHER NONE
Altro

QW 403.13 N.A.
QW 403.10 N.A. for FCAW only

FILLER METAL (QW404) Materiale D’apporto

PROCESS GTAW SMAW SAW FCAW
Processo

SFA 5.1
AWS E7018.1
F No. 4

A No. 1

Size O.D. 3.25-4-5mm
Diametro

THK Range MAX 58 mm
Gamma Spessori

ELECTRODE-FLUX (Class) N.A.

Filo-flusso (Classificazione

FLUX TRADE NAME N.A.

Marca commerciale flusso

CONSUMABLE INSERT N.A.

Inserto fusibile
OTHER SMAW: ETC PH35S

POSITION (QW405)  Posizione

POSITION OF GROOVE FLAT
Pasizione cianfrino

WELDING PROGRESSION N.A.
Progressione di saldatura

POSITION OF FILLET HORIZONTAL

Posizione saldatura angolo

QW405.3 : N.A

Altro

THK OF PASSES NO GREATER THAN 13 mm (QW403.9)
GTAW :QW404.22,33,50 N.A;; QW404.14 N.A.
SAW :QWA404.10,24,27,36 N.A.

SMAW :QWA404.7 NO

FCAW/GMAW :QW404.24,27,32 N.A.

SIGNATURE / DATE SIGNATURE / DATE
Fima / Data Firma / Data

Rev. 1




WPS No. 0005.16
COSTRUZIONT INOUSTRIALT WELDING PROCEDURE SPECIFICATION |Spec. N°. REV.0
@ [I M u @ A[E SPECIFICA PROCEDIMENTO DI SALDATURA DATE 30.03.2010
Data e
5. p. A. According to ASME Code Section IX (QW-200.1) |pQR No.
Qual. No. 2507
WELDING PROCESS: TYPE: Sheet of
Procedimento di saldatura: SMAW Tipo: MANUAL Foglio di 2
PREHEAT (QW406) POSTWELD HEAT TREATMENT (QW 407)
Preriscaldo Trattamento termico dopo saldatura
PREHEAT TEMP. MIN. °C 15 HOLDING TEMP. RANGE °C N.A.
Temp. di preriscaldo min. °C Temperatura di permanenza
INTERPASS TEMP. MAX. °C 180 HOLDING TIME RANGE N.A.
Temp. interpass max. °C Tempo di permanenza
PREHEAT MAINTENACE N.A. HEATING/COOLING RATE N.A.
Mantenimento del preriscaldo Velocita di riscaldamento/Raffreddamento
GAS (QW408) Gas
GAS (ES) % FLOW RATE Portata
SHIELDING N.A.
Protezione torcia
TRAILING N.A.
Protezione
BACKING N.A.
Supporto
ELECTRICAL CHARACTERISTICS (QW 409) Caratteristiche elettriche
TUNGSTEN ELECTRODE TYPE N.A. SIZE N.A.
Elettrodo al tungsteno tipo Dimensione

MODE OF METAL TRANSFER FOR GMAW/FCAW: SPRAY ARC O SHORTARC [ GLOBULAR ARC O
Modo di fusione del metallo d’apporto

ELECTRODE WIRE SPEED RANGE mm/1’ N.A.

Gamma velocita del filo

TECHNIQUE (QW410) Tecnica operativa

STRING BEAD X WEAVE BEAD O ORIFICE OR GAS CUP SIZE: N.A. OSCILLATION NONE
Passata stretta Passata oscillata Dim. oref. o portagas Oscillazione
METHOD OF BACK GOUGING GRINDING MULTIPLE ELECTRODES [
Metodo di ripresa Elettrodi multipli
INITIAL AND INTERPASS CLEANING GRINDING AND/OR BRUSHING SINGLE ELECTRODE B
Pulizia iniziale e tra le passate Elettrodo singolo
MULT! - PASS [XIFOR SMAW SINGLE-PASS 0O CONTACT TUBE TO WORK DISTANCE: N.A.
Passate multiple Passate singole Distanza guidafilo al pezzo
PEENING NONE OTHER: GTAW PULSED QW409.3: NO QwW410.11,15,64: NO
Martellatura Altro
Class Dia. . Amper Volt Travel Heat input
;:g’:;; '2}%2235 Materiali | Dia. 22',:;;% %g;; Range Range Speed | Apporto termico
" | D’apporto | mm ’ Amper Volt mm/ 1’ J/mm
15T SMAW | E7018.1 | 3.25 | REVERSE DC 120+140 25+26 | 160+170 1059+1365

2-N;R SMAW | E7018.1 4 REVERSE | DC 170+180 26+27 | 180+190 1396+1620

2-N;R SMAW | E7018.1 5 REVERSE | DC 190+200 27+28 | 200+210 1466+1680




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name _C.L CIVIDAC S.P.A.

Procedure Qualification Record No. 1032

WPS No. 1032/1

Date _07/05/2004

Welding Process (es) GTAW

Types (Manual, Automatic, Semi-Auto.} AUTOMATIC

JOINTS (QW-402)

h“"\-‘l

: Groove Design of Test Coupon
(For combination qualificalions, the deposited weld metal thickness shall be recorded for each filler metal or process used.)

BASE METALS (QW-403)

POSTWELD HEAT TREATMENT (QW-407)

Material Spec. SA 516 +SA 210 Temperature NONE
Type or Grade 70 + Al Time
P-No. 1 to P-No. 1 Other
Thickness of test Coupon PLATE 20/ TUBE 2.11 mm
Diameter of Test Coupon TUBE ©15.87
Other
GAS (QW-408) :
Percent Composition
Gas{es) (Mixture) Flow Rate
Shielding ARGON 99.9% N.A. 15/16 Li/1°
Trailing N.A. N.A. N.A.
FILLER METALS (QW-404) Backing N.A. N.A. N.A.
SFA Specification 5.18 PRE FLOW: 2SEC POST FLOW: 4 SEC
AWS Classification ER 70 S6 | ELECTRICAL CHARACTERISTICS (QW-409)
Filler Metal F-No. 1 Current DC
Weld Metal Analysis A-No. 6 Polarity STRAIGHT
Size of Filler Metal __mm 0.8 Amps. 30/180 PULSED Volts /
Other Tungsten Electrode Size THORIATED @2 mm
Other GAS CUP SIZE : @8 mm
Weld Metal Thickness
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove " TUBESHEET VERTICAL | Travel Speed 45 mm/1’
Weld Progression (Uphill, Downhili) N.A. String or Weave Bead STRING
Other Oscillation N.A.
Multipass or Single Pass (per side) SINGLE
Single or Multiple Electrodes SINGLE
PREHEAT (QW-406) Other
Preheat Temp. 15°C Time backgr./pulse 0.26/0.22 S;(TEMPO CORR. BASE/PICCO)
Interpass Temp. 250°C Wire speed 170 mm/1"; (veL. FiLo)
Other / Slope up/down 1/6 s; (TEMPO SAL.IDISC. CORR}

This form (E00007) may be obtained from the Order Dept., ASME , 345 E. 47" St.: New York, N.Y. 10017




QW-483 (Back)

PQR No. 1032
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen mm mm m Total Load Unit Stress Failure &
No. Widih Thickness - Area N/mm2 N/mm2 Location
1032 915.87 2.11 91.2 40250 441.3 BM, DUCTILE
Guided-Bend Tests (QW-160)
Type and Figure No. Result
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Exp. "~ Drop Wej
No. Location Type Temp. Values % Shear Mils _Break— | No Break

/

Fillet-Weld Test (QW-186)

Result — Satisfactory:  Yes N.A. No N.A. Penelration into Parent Metal: Yes NA. No N.A.

Macro- Results NA

Other Tests

Typeof Test VISUAL,N°2 TEAR TEST,RADIOGRAPHYC,PT AND MACRO: RESULT SATISFACTORY

BepesitAnalysis HARDNESS TEST HV10 :WM: (208/212); -(SIDE A516 70): HAZ(211/216); BM(150/153);

Other ~(SIDE A213 Al): HAZ(201/208); BM(151/155);

- WELD THROATS “a”> 0.9t : SATISFACTORY.

Welder’s Name TREVISIOL GIUSEPPE Clock No. / Stamp No. 4S5

Tests conducted by: Q.C.Mgr of C.I. CIVIDAC SPA and SGS - Laboratory Test No. 8794 L.T.I. ASTORI

We certify that the statements in this record are corgze d-ihat the test welds were prepared, welded, and tested in accordance with

. CIVIDAC S.p.A.

Manufacturer GR. P. MEMO
S ~
Date 07/05/2004 By
_(Detail of record of tests are illustrative only and m o conform to the type and number of tests required by the Code.)




Qw-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section {X, ASME Boiler and Pressure Vessel Code}
Record Actual Conditions Used to Weld Test Coupon.

Company Name [)' A U/V/?#C

Procedure Qualification Record No !/ 507 Date ﬂ.{ - ‘/‘{’ '/57 3 s
WPS No. 50 /4 : ’

Welding Process{es} & raWw + SmA ks

MAV AL

Types {Manual, Automatic, Semi-Auto.}

JOINTS {QW-402)

e @
. ZEN SrTR,
A
_ ]
Y-
A 79N~

“ 23 2

g

. Groove Design of Test Coupon
{For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.}

BASE METALS (QW-403} POSTWELD HEAT TREATMENT {QW-407)
Material Spec. ASTH //4'5;776 Temperature Note

Type or Grade A /5':4 57E - Lo Time -

P-Na. A to P-No. 7 Other e

Thickness of Test Coupon 32 Va2 Bl

Diameter of Test Coupon

s QW 403,87 T of grasses nd ey T

4D ., GAS ([Qw-408)
Percent Composition
Gasles) {Mixture} Flow Rate
Shielding ARGor  88.8 S A1 £/[1
Trailing /‘/9_”’? = a el
=({LLER METALS ([Qw-404) BTAW SMANVE Backing PEWE - -
SrA Specification 5.48 5-4 : -
'AWS Classification ER ¥0S6 | E Y048-1 ELECTRICAL CHARACTERISTICS (QW-409)
' Filler Metal F-No. é q‘ Current ___ . C.
Weld Metal Analysis A-No. ul A Potarity [q Tﬂ'W)le?A-fQ HT - Sn e [fé vERSE)
Size of Filler Metal Lbmm |2A5-L=5 mm Ampsgl’&w )-{va—ﬁmml’%a Volts =
Oores (W ~ly0ls.23: SoD WIRE  |Wu/-403.8: eAcH | Tungsien Eletuode Size o €138 I = 27. THORIATED
ek & (/2. k Other e i
Weld Metal Thickness ... 3 yam - 28 Avu
POSITION {QW-405} , TECHNIQUE (QW-410}
Position of Groove '(6 Travel Speed : —
Weld Progression (Uphifl, Downhiil) - String or Weave Bead STRI &
Other e Oscillation - )

Multipass or Single Pass {per side{étﬂ‘W)S Gee —(’SMALE’//) UL T AE

BRI s . Single or Multipte Electrodes 5//7’,4 (e
PREHEAT (QW-406) Other

Preheat Temp 3c°cC
Interpass Temp. {30 ° C i
Other. ~ e

¢

This form (EC0007) may bfé obtained from the"Ord:er Dept., ASME, 345 E. 47th St., New York, N.Y. 10017

v o




{

QW-483 (Back)
) . PORNo.__ 250 F
Tensile Test {QW-150)
mm Ve X 77 z Ultimate Ultimate Type of
Specimen | . Totat Load Unit Stress Failure &
No. Width Thickness Area N B Yimnps Location
150%- 4 49.0 84 | 535-8 304-000 | _T64-F __ |DICTLE ¢vT Ueed
150%:2 18.9 18.8 539.8 Jo4.0%2 | _510.& | e . _n_ . n
Are wreey pEAl [F 40w ~ Lo 50 mm £8-5 | 45500 | 529.6 | o~
[yeip STR-|14o00 N— 508 N/mm L ; &Lon6. 63.3 mim - 266 ¥ -
Guided-Bend Tests (QW-160}
Type and Figuvre No. Result
- NG SPEZCIMEVS | SIDE sery { ,)-ﬂ»w';FAazaég‘____________ ]
G- 464.4 { _ e e
Toughness Tests (QW-170) {
Specimen Notch Notch Test Impact Lateral EXp. W
No, - Location Type Temp. Values J ils | Break | —No-Break
4~ 0N Tue weg CevRe Line| KV -4€°c | {64~ 46 {4 133
2-CReSsinG THE Evsion N I A 28— 434 8o . ]
LiNE SYMBETRICALY |) }
- + 2 mn, n 1t 40 - 35 -1 19
£~ + 5 “ i 93 — 84 -| {03
Fillet-Weld Test (QW-180) .
Result — Satisfactory: Yes e No - Penetration into Parent Metal: Yes ~ - No -~
Mackro——ResuIts e : {
@ 2
- ‘ Other Tests . .
26~
OType of Test _Mwn/asr test (HY 4") B.U. (‘AGG) H.A.Z. (‘9‘4/5 ) -WAM. ( 944 )-
Bepusitaratysis N-D- CXAMINATION - R.T- App U 1. SA7«scAc~co¢1/
Other _#4ACRo TEST : SATISFACTORY.
VISUAL EXAMINRTIOA: SATISFACTDRY, .
Welder's Name __ /AL Q 6 (ORI Clock No. S Stamp No. _ {4.8

“Tests conducted by: _élgo-( /7/”9 &.C. /}/GK oF C./. EH/IDAC :YD)‘ Laboratory Test No./- 7 ASTOR( ?37‘9/374”"”!;/5
We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the
requirements of Section IX of the ASME Code/ B S 48?0/0&//' &N 288 3.

Manufacturer

Date 4 /-////fj’f' : B;: W%M

WITNESSE QK REVI o
DATE gL

R. DONADEL .?.,%..11—.”15, .....

CIWITNESSED
JXREVIEWED

Date: ﬂ2_ N SO

—

g e e T i e e et




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
{See QW-201.2, Section IX, ASME Boiler and Pressure Vesse| Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name 6)' / (9/1//37’4'6 é’/

Date ﬂﬁ— €7 — ’{ff;

Procedure Qualification Rgcord No 35’08

wPsNo.__ L5828
Welding Process{es} LAl — 'Ee
Types (Manual, Automatic, Semi-Auto.) MA (;-‘HlN‘E‘ -
JOINTS {Qw-402)

| 70

* Groowve Design of Test Coupon

. {For combination gualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.)

BASE METALS {QW-403}

POSTWELD HEAT TREATMENT {QW-407)

Material Spec. ASTm /’4'5:076 i‘empera:ure NONE
Type or Grade A /—f/q 576 - fo Time -~
P-Na. 4 to P-No. 4 Other. el
Thickness of Test Coupon 2L prm
Diameter of Test Coupon Pl
Other_ (s —%3-§ : CACH LAYER SHAlL BE
< 19 iw THK. GAS [QW-408]
. .Percent Composition
4 Gasles) {Mixture) Flow Rate
Shielding Hert <
Trailing . “. Ll ol
<1LLER METALS (QW-404) Backing & S -
SrA Specification : 5. ’('F
AWS Classification __ LNCoLvur Léd| EM (L Kk - ELECTRICAL CHARACTERISTICS (QW-409)
Filler Metal F-No. 3 Current ».c,
lyeld Metal Analysis A-No. 1 1 Polarity ReyezRse :
Size of Filler Metal 4 mm Amps. 4 &2 /530 Volts Z 'F/-e?
Other FLluX L//VCOL/VW gsvo F-F A& Tungsten Electrode Size -
CNEUT&A LW Other d
Weld Metal Thickness 29 mm

| Quy 4ok -90-24-22-36 1 N-A-

POSITION (QW-405)

TECHNIQUE (QW-410)

Position of Groove 14 Travel Speed 5.0/5"2- (h’!//'
Weld Progression {Uphill, Dowrhill) - String or Weave Bead S7/~ /Vg:
Other el Oscillation -~
Multipass or Single Pass {per side} M LTl FASS
e Single or Muitiple Electrodes S/ GLe
PREHEAT (QW-406) Other
Preheat Temp. : , 3 o il C
Interpass Temp /30 °cC
Other, -~

This fb_rm (EQ0007) may be obtained from the Order 6apt., ASME, 345 E. 47th St;, New York, N.Y. 10017




QW-483 (Back)

POR No. -9503

Tensile Test (QW-150)
M Alirn, Wt Ultimate Ultimate Typa of
Specimen : . Total Load Unit Stress Failure &

No. Width Thickness Area ¢ N Hlmlu'" p&F Location
4508 1 {3-3 29.3 ' 506-4 | 98e0.000 5534 DYETILE IN WELD]
dsog-2 {#-Y4 1.8 483.3 | 3¢65. 000 556.4 N

Al wel) metAL i 42, Lo 59 mm #8-5 4. 000 535 o\ -
YELD STR. 34.000H - 4331 W/mumZ ; Lifers. 64.% mh - 25.8 4 —~
Guided-Bend Tests (QW-160)
Type and Figure No. Result
N 4 speamenS, SIPE Fevd, | SRAUTFAC T 2Y, — ]
G~ 4648.4 B ‘
) ' Toughness Tests {(QW-170) )
Specimen . Notch Notch Test impact Latera T W
No. - Location __Type _Temp. Values I Mils BIET""M
{-0M THEe wELh canREL] KV |~ 46 °c |40 3244480
- CReSS\6, | THE Fusiew]] o a S{— 4624 118
. LINE SYMMETRI cALLY '
3- T+ 3 mm ® u H1- (45 832
4- + 5 mm u “ 408 - 401 - 445
FilletWeld Test (QW-180) -
Result — Satis'faaory: Yes - No et Pehetration into Parent Metal: Yes ~ No -
Macro—Results Ced

. e« “o . fro »- - = . F-z ‘
J@ S ,- Ll ._2:-7' ??zther Tests bl' . '
) 4 6
@Type of Test HARDWESS TEST (HV 40): B. 4. % ) - H.A.z.(ﬂ;lz/B;) - \im. (%I{;).

: Bepositansipsis N.D CXAam/wAzipn : B.T. AxDd 1. sa7i'sFAcTeoRY
‘ Other _ MHCRO T7EST : SA7I5SFRCTS RY.
VISURL EXAMINRTION : FATISFACECRY.

Welder's Name ___CAMA Ri N TIZIANG — Clock No: N “ gt;mp No. __6..‘-‘1___
Tests conducted by: S, @- S anxp &.C /‘7‘@-& eE CIVIPAC J:,;/ Laboratory Test No.l:T. ASToRY 3338/33‘19‘874.

We certify that the statements in this record are correct and that the test weids were prepared, welded, and tested in accordance with the
requirements of Section 1X of the ASME Code/ BS 4820 /i1 Zi 2583 .

' o Manufacturer ﬂ//w '
Date a’g/ // / '/f f 5— By W%M‘gr Has,;m !. U

{Detail of record of tests are illustrative only and may be modified to conform to the type and number of tests required by the Code.)
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QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
" Record Actual Conditions Used to Weld Test Coupon.

Company Name C.I CIVIDAC S.P.A.

Procedure Qualification Record No. 2535

Date  24/04/2007

WPS No. 2535/1

Welding Process (es) SAW

Types (Manual, Automatic, Semi-Auto.) MACHINE

JOINTS (QW-402)

Groove Design of Test Coupon
(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.)

BASE METALS (QW-403)

POSTWELD HEAT TREATMENT (QW-407)

Material Spec. SA 516 + SA 516 Temperature 920°C+10°C
Type or Grade GR 70+ GR 70 Time 120 min.
P-No. 1.2 to P-No. 1.2 Other
Thickness of test Coupon 23 mm
Diameter of Test Coupon N.A.
Other
GAS (QW-408)
Percent Composition
Gas(es) (Mixture) Flow Rate
Shielding N.A. N.A. N.A.
Trailing N.A. N.A. N.A.
FILLER METALS (QW-404) Backing N.A. N.A. N.A.
SFA Specification 517
AWS Classification EH 12K |ELECTRICAL CHARACTERISTICS (QW-409)
Filler Metal F-No. 6 Current DC
Weld Metal Analysis A-No. 1 Polarity REVERSE
Size of Filler Metal  mm 3.2 Amps. 380/420  Volis - 29/31
Other FLUX: LINCOLN P240 Tungsten Electrode Size N.A.
WIRE LINCOLN LNS 133 Other HEAT INPUT:1271/1562 J/mm
Weld Metal Thickness 23mm
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G ( FLR'ﬂ Travel Speed 500/520 mm/1’
Weld Progression (Uphill, Downhill) N.A. / String or Weave Bead STRING
Other Oscillation N.A.
Multipass or Single Pass (per side) MULTIPLE
Single or Multiple Electrodes SINGLE
PREHEAT (QW-406) Other /
Preheat Temp. 15°C
Interpass Temp. 250°C
Other /

This form (E00007) may be obtained from the Order Dept., ASME , 345 E. 47" St.; New York, N.Y. 10017




QW-483 (Back)

POQR No. 2535
Tensile Test (QW-150)
) Ultimate Ultimate Type of
Specimen mm mm mm’ Total Load Unit Stress Failure &
No. Width Thickness Area N/mm2 N/mm2 Location
2535 19.0 23.1 438.9 219100 499.2 B.M., DUCTILE
2535 19.0 22.8 433.2 219805 507.4 B.M., DUCTILE
2535 LONG. / 210 78.5 28735 513.3 A%27
Guided-Bend Tests (QW-160)
Type and Figure No. Result
N°2 FACE BEND QW 462.3(a) SATISFACTORY
N°2 ROOT BEND QW 462.3(a) SATISFACTORY
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact - SCHIZO picrime
No. Location Type Temp. Values
2535 WM KV -46°C 52-41-58 i ;
2535 HAZ KV -46°C 76-84-71 . A
NUmero/Nembor Poslziong dl Identificazioneiostiion of ingieaton - Durezza HVY 10'1 Herdness HY 10
N base 140-143- 141
2 Zona tem.eltrala supertivat efiectod s kop 148153165
3 Zona fusa supatficeloklmatalisp 160-181-183
4 Zona temm.allerala superlfHeat afictad rons lop 163- 158147
§ Malerlale base superficelParnt msi sutacs 143 140-141
Fillet Weld Test Q] 7 mamasmstommimi e in 14015317
8 Zona fusa centro/wek mefalcantre 158+ 160~ 158
Result - Satisfactory:  Yes N.A. No NA. Penetration into Pz% . ﬁ’;:;;ﬁ‘;‘;ﬁﬁg‘;ﬁﬁ’:ﬂ;ﬁmm frolgyratie
i Malgtiale basa supatficelpasnt metalsirace 143-143-142
Maoro-Reuls M B e |
" Zona temm.alterate superl/Heat affsciod zons dotion ﬂ 169 - 161 - 447
15 Malerials base supericelParmntmetnt sufsce 141-143- 141
e el

Other Tests

TypeofTest VISUAL,RADIOGRAPHYC,MT AND MACRO: RESULT SATISFACTORY

Depesit-Analysis HARDNESS TEST HV10 :SATISFACTORY

Other

Welder’s Name CAMARIN TIZIANO Clock No. / Stamp No. 6S
Tests conducted by: Q.C.Mgr of C.I. CIVIDAC SPA and SGS Laboratory Test No.  11642/A LT.I. ASTORI

We certify that the statements in this record are corregtes Ane test welds were prepared, welded, and tested in accordance with

the requirements of Section IX of the ASME Code,
C.L CIVIDAC S.»
Q.C. MGR. P. MEIfiO

Donafddifie@ te Conform to the type and number of tests required by the Code.)

Date 24/04/2007
(Detail of record of tests are illustrative only and may




( 4 c; a).

OW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
_Record Actual Conditions Used to Weld Test Coupon.

Company Name .z < \V'} DAC SPA

7

Procedure Qualification Record No. 3049 13 /iz] 200
wPS No. 204 .?/./4 ~
Welding Process{es) SMAW,

MANUVAL.

Types {Manual, Automat'ic, Semi-Auto.)

JOINTS (QW-402)

PN 4.4

5
e

r SMAR/
50

. - Groove Destgn of Test Coupon -
{For combination quahf;cat:ons, the deposxted weld meta[ thu:kness shalf be recorded for each filler metal or process used.)

BASE METALS-(QW-403)

: ”PDSTWELD HEAT TREATMENT (QwW-407}

Material Spec SAB4ie + SP\ 546 2 Temparature NONE
- Type or Grade GR T + GR GO Time <
P-No 4. Z to P-No. 4.4 Other. s
j’hiékness of Test.Coupon 50
Diameter of Test Coupon N.A.
Other -~
WARS: FhK of o ol an 43 prveon, . . GAS (QW-408)
Percent Composition
Gasfles) {Mixtura) Flow Rate - -
Shielding N. A, N.A. N.A.
- Trailing
'FILLER METALS (QW-404) SMasy Backing
§FA Specification 5.4
WS Classification o E3048.4 ELECTRICAL CHARACTERISTICS (QW-400)
Filler Metal F-No. : 4 Current Do
Weld Metal Analysis A-No. : 4 Polarity REVERSE,
Size of Filler Metal : B 4=5 e | amps. _150/310 volts 25/ 2%
Other i : : . < Tungsten Electrode Size N.A, }
— . OtherH AT INPUT: @4 = 4509/4320 J/rwem’
“Weld Meta' Thickness 28w - 8 P5 = 1368 /2613 S/ v
POSITION (QW-405) " , TECHNIQUE [Qw-410) :
Pasition of Groove._. e [ Travel Speed ~ 43 430 / 450“‘“‘\/“
_Weld Progression {Uphill, Downhilt) N.A. String or Weave Bead STRING
Other. HN.A, Oscitation____ N A~
" Multipass or Single Pass {per side) MULT\PRSS
: Single 6 Multiple Electrodes___SINGLE
PREHEAT (QW-3086) o Other
Preheat Temp 20 < :
I.nterpass Temp. 250 °c
Other. utl

This form {(EQ0007) may be obtained from the Order Dept, ASME, 345 E. 47th St:;, New York, N.Y. 10017




(zo?z)

QW-483 (Back)
- 204y
Tensila Test (GW-150) - PORNe.
RN TR orrenS |- Uttimate Ultimate ] "Typa of
Specimen ~ : . Totall L:!Jad 'UnitIStres 2 . Fnilu:u &

o. Width Thickness Area & . N | 22 N/trores Location
T2042 199 | 259 5454 | 283000 549, 4 Bw-DUCTUE (%)
T 3042 | . 48,8 26,0 483,8 | 368 ocoo 548,3> _ |BM- bueTLE (3¢)

~ ) SioE [SASI6- ed

Guided-Bend Tests {QW-160)

Type and Figure No. 4 Result
N° 4 SIDE BDBEND e 46E- 2 SATISFACTORY

Toughness Tests (QW-170)

Specimen Notch Notch Test Impact =< Lateral Exp. : Drop Weight
No. " __Location Type Temp. Values % Sheéss, Mils Break MaBreak
T304y | Wk KV | -46°c [29-31-do . e
7w |Welsas-70) W w © 14-33-3b I ™
w - JANISABAG- 6o ) » . 26 -29- 30 A
Fillet-Weld Test (QW-1 80)

Result — Satisfactory: Yes . N.A. N_o' N-A. Fenetration into Parent Metal: Yes _____L.__ No __._H__A____
Macro—Results N-A. i e

7

Other. Tests
i
ype of Test MACRO TEST : REsu Ly stT\SFAO‘TORY

VISUAL, RADIOGRAPRIC ANMD PENETRANT TEST SOTISFACTORY
Other [SMAW ] HARDNESS TEST M4 ~ WOz (sive 2 ¥6-3o ); .-

Welder's Name CANMARIY T, Clock No. s Stam

Tests conducted by: QOVIDHC Sp“ L SGS Laboratory Test No. ASFOR‘ 75&’ A 'L'L‘ ‘(ﬂ 302

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance w:th the
requirements of Sectlon I1X of the ASME Code.

Manufacturer

Date 4.2/42/ 100y

By —
. (Detant of record of tests are ﬂlustrative nnly and may bs modified to conform to the type and number of tests requnred by the Code. I
l SMAW
HB = 187,5/2,5115"
) Side SMAW .
8M slde 516-70 HAZ side 518-70 Weid metal HAZ slda 516-80 BM sids 516-60
SA518-70 5A 516-60 :: :: }: 1: 15
158 - 197 198 183 153

HARDNESS TEST | S o




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Condltlons Used to Weld Test Coupon.

Company Name C.I. CIVIDAC S.P.A.

Procedure Qualification Record No 3018 Date  0§/03/2006
WPSNo. 3018/1 ) ' .
Welding Process (es) GMAW

Types (Manual, Automatic, Semi-Auto.) SEMI-AUTOMATIC

[I0INTS (QW-402)

4 <

FULL PENETRATION

Groove Design of Test Coupon
(For combination qualifications, the deposited weld metal thickness shall be recorded for cach filler metal or process used.)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)

Material Spec. SA 516 +SA 516 Temperature NONE

Type or Grade GR. 60 +GR.70 Time

P-No. 11 to P-No, 1.2 Other

Thickness of test Coupon 20 mm

Diameter of Test Coupon

Other _QW403.9,13 N.A.

’ GAS (QW-408)
Percent Composition
Gas(es) (Mixture) Flow Rate

Shielding ARGON/C02 80/20% 18Lt/1°
Trailing N.A. N.A. N.A.

FILLER METALS (QW-404) Backing N.A. N.A. N.A.

SFA Specification 5.18

AWS Classification ER 70 S6 | ELECTRICAL CHARACTERISTICS (QW-409)

Filler Metal F-No. 6 Current DC

Weld Metal Analysis A-No. 1 Polarity REVERSE

Size of Filler Metal mm 912 jAmps. 240/300 Volis 28/30

Other QW404.24,27 N.A. Tungsten Electrode Size N.A.
Other HEAT IMPUT: 896/1350 J/mm;

Weld Metal Thickness 20mm TRANSFER METAL MODE QW 409.2 :SPRAY ARC

POSITION (QW-405) TECHNIQUE (QW-410)

Position of Groove 1G Travel Speed 400/450 mm/1°

Weld Progression (Uphill, Downhill) N.A. String or Weave Bead STRING

Other _ Oscillation N.A.
Multipass or Single Pass (per side) MULTIPLE
Single or Multiple Electrodes SINGLE

PREHEAT (QW-406) - ' Other . WIRE SPEED 8/9 M/t’

Preheat Temp., 15°C ~_ CONTACT TUBE TO WORK DISTANCE 1520 mm

‘[ Interpass Temp. 250°C ‘OREFICE OR GAS CUP SIZE 16 mm
Other /

This form (E00007) may be obtained from the Order Dept., ASME , 345 E. 47% St.; New York, N.Y. 10017




QW-483 (Back)

PQR No. 3018
Tensile Test (QW-150) _ .

Ultimate Ultimate Type of

Specimen mm mm mm?> Total Load Unit Stress Failure &

No. Width Thickness Areg ) N/mm2 N/mm2 Location
3018 19.0 22.0 418 212000 507.2 N DUCTILE
3018 190 | 22.0 418 212500 508.4 DR i Ok

Guided-Bend Tests (QW-160)
Type and Figure No. . Result
N°4 SIDE BEND (QW 462.2) SATISFACTORY
[3
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact .. Lateral Exp. Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Break
2017 -~ WM KV -30°C_ | 93-86-91 N P
2017 SIDE Stcres | KV -30°C  (176-159-167 N -
2017 SDESYcr | KV -30°C | 55-58-49 >4
Fillet-Weld Test (QW-180)
Result - Satisfactory:  Yes NA. No NA Penet\;ation into Parent Metal: Yes NA, No N.A.
Macro- Results NA

Other Tests

Typeof Test VISUAL,RADIOGRAPHYC,MT AND MACRO: RESULT SATISFACTORY

Deposit-Analysis HARDNESS TEST HV10 :WM: (198/205); -SIDE 516 GR70 HAZ/(189/215); BM(163/169);
Other -SIDE 516 GR60 HAZ(184/214); BM(154/157);

...............................................................................................................................................................................................

Welder's Name SPRICIGO TIZIANO Clock No. / Stamp No. 78
Tests conducted by: _Q.C.Mgr of C.I. CIVIDAC SPA and SGS ] Laboratory Test No.  10514/B-105141 LT.I, ASTORI
We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with

the requirements of Section IX of the ASME Code.

Manufacturer

and may.be modified to conform to the type and number of tests required by the Code.)

Date ~_068/03/2006

etail of record of tests are illusirativme
(Deailof ' \ualld




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name C.L CIVIDAC S.P.A.

Procedure Qualification Record No. 3023 Date  27/02/2008

WPS No. 302311

Welding Process (es) GTAW

Types (Manual, Automatic, Semi-Auto.) MANUAL

JOINTS (QW-402)

/
!<l——
—-—A\/.—4

1:1.5 [ iﬁ;A

Groove Design of Test Coupon
(For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.)

BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)

Material Spec. SA 333 + SA 333 Temperature N.A.

Type or Grade GR6+GR6 Time /

P-No. 1.2 to P-No. 1.2 Other ~

Thickness of test Coupon 3.91 mm

Diameter of Test Coupon 26.7 mm

Other
GAS (QW-408)

Percent Composition
Gas(es) Mixture) Flow Rate

Shielding ARGON 99.9% 10Lt/1*
Trailing N.A. N.A, N.A.

FILLER METALS (QW-404) Backing N.A. N.A. N.A.

SFA Specification 5.18

AWS Classification ER70S6 |ELECTRICAL CHARACTERISTICS (QW-409)

Filler Metal F-No. 6 Current DC

Weld Metal Analysis A-No. 1 Polarity REVERSE

Size of Filler Metal mm 02.4 Amps, 100/120 Volts 13/14

Other Tungsten Electrode Size @ 2.38 mm
Other HEAT IMPUT: 709/1008 J/mm;

Weld Metal Thickness 3.91 mm

POSITION (QW-405) TECHNIQUE (QW-410)

Position of Groove 6G Travel Speed 100/110 mm/1’°

Weld Progression (Uphill, Downhill) UPHILL String or Weave Bead STRING

Other Oscillation N.A.
Multipass or Single Pass (per side) MULTIPLE
Single or Multiple Electrodes SINGLE

PREHEAT (QW-406) Other GTAW :NOT PULSET

Preheat Temp. 15°C GAS NOZZLE SIZE 93/8”

Interpass Temp. 250°C QW 410.11,15 N.A.

Other /

This form (E00007) may be obtained from the Order Dept., ASME , 345 E. 47" St.; New York, N.Y. 10017




QW-483 (Back)
PQR No. 3023
Tensile Test (QW-150)
Ultimate Ultimate Type of
Specimen mm mm mm? Total Load Unit Stress Failure &
No. Width Thickness Area N/mm2 N/mm2 Location
3023 926.7 3.7 262.6 149896 570.8 B.M., DUCTILE
- 3023 926.7 3.7 262.6 151283 576.1 B.M., DUCTILE
o A%30.5 Z%69.5
3023 LONG. +20°C / 96 28.3 17941 634.0 Rs 556 N/mm2
3023 LONG. A%32 Z%705
B NC / o6 28.3 17053 602.6 Rl
Guided-Bend Tests (QW-160)
Type and Figure No. Result
N°2 FACE BEND QW 462.3(a) SATISFACTORY
N°2 ROOT BEND QW 462.3(a) : SATISFACTORY
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact Lateral Exp. Drop Weight -
No. Location Type Temp. Values % Shear Mils Break No
3023 WM (10x2.5) KV -46°C 27-28-26 " A
3023 HAZ(10x2.5) | KV -46°C | 30-32-33 N _
L
/><\\
Fillet-Weld Test (QW-180)
Result — Satisfactory:  Yes N.A. No NA. Penetration into Parent Metal: Yes N.A, No N.A.
Macro- Results NA

Other Tests

Typeof Test VISUAL,RADFIOGRAPHYC,MT AND MACRO: RESULT SATISFACTORY
DepesitAsalysis HARDNESS TEST HV10 :WM: (189/195); - HAZ(178/203); BM(169/174);

Other
Welder’s Name TREVISIOL GIUSEPPE Clock No. / Stamp No. 48
Tests conducted by: Q.C.Mgr of C.I. CIVIDAC SPA and SGS Laboratory Test No. 12488 LT.I. ASTORI

We certify that the statements in this record are correcta he test welds were prepared, welded, and tested in accordance with

the requirements of Section IX of the ASME Code.

C.l. CIVIDAC
Manufacturer 3.C. MGR. P. M,

' sy \/V v \
AN S By \
(Detail of record of tests are illustrative only and may b i tconform to the type and number of tests required by the Code.)

Date 27/02/2008




QW-483 SUGGESTED FORMAT FOR PROCEDURE QUALIFICATION RECORD (PQR)
(See QW-201.2, Section IX, ASME Boiler and Pressure Vessel Code)
Record Actual Conditions Used to Weld Test Coupon.

Company Name C.I. CIVIDAC S.P.A.

Procedure Qualification Record No. 6053 Date 07/03/2005
WPS No. 6053/1
Welding Process (es) GTAW + SMAW + SAW

Types (Manual, Automatic, Semi-Auto.) MANUAL+MACHINE

JOINTS (QW-402)

20137

40

(o)
[qu]

SA 516 70 T

\F w
—~

SA240 316L

) Groove Design of Test Coupon
. (For combination qualifications, the deposited weld metal thickness shall be recorded for each filler metal or process used.)

BASE METALS (QW-403) ’ POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA 240+SAS516 Temperature NONE
Type or Grade 316L + GR70 Time /
P-No. 8/1 to P-No. 12 Other
Thickness of test Coupon ) '40/20 mm ]
Diameter of Test Coupon - NA.
Other
GAS (QW-408)
' Percent Composition
_ Gas(es) (Mixture) Flow Rate
Shielding ARGON 99.9% 10/12Lt/1°
. . Trailing N.A. N.A. N.A.
FILLER METALS (QW-404) Graw | sMaw | sAaw |Backing ARGON 99.9% 16/20Lt/1°
SFA Specification 5.9 5.4 59
AWS Classification ER309MoL | E309MolL [ER309Mol] ELECTRICAL CHARACTERISTICS (QW-409)
Filler Metal F-No. 6 5 6 Current DC
Weld Metal Analysis A-No. 8 8 8 Polarity GTAW:STRAIGHT; SMAW:REVERSE;
Size of Filler Metal mm 924 | 325/4 24 |Amps. GTAWSV/I20;SMAWH/150 Volts GTAW10/15;SMAW25/28
Other FLUX AVESTA 801 Tungsten Electrode Size @ 2.33 mm Th2%
Other  SAW 300/350A 28-30V
Weld Metal Thickness mm 3 5 12
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G Travel Speed GTAW:90/100;SMAW:150/180;SA W:450/550 mm/1’
Weld Progression (Uphill, Downhill) N.A. String or Weave Bead STRING
Other Oscillation N.A.
Multipass or Single Pass (per side) ¢ ™ N g
Single or Multiple Electrodes SINGLE
PREHEAT (QW-406) Other  GTAW :NOT PULSED
Prebeat Temp. 20°C GAS NOZZLE SIZE ©3/8”
Interpass Temp. 170°C QW 410.11,15 N.A.
Other / SOLID METAL WIRE

This form (E00007) may be obtained from the Order Dept., ASME , 345 E. 47" St.; New York, N.Y. 10017




QW-483 (Back)

PQR No. 6053
Tensile Test (QW-150)
Ultimate Ultimate Type of

Specimen - mm mm mm? Total Load Unit Stress Failure &

No. ~ Width Thickness Area N/mm?2 N/mm?2 Location

6053 19.0 19.29 366.5 197177 538 T SAstes)
6053 19.0 19.25 365.8 197532 540 I shsie T
8/ o, 2
WL AL / 98.96 63.1 37166 589 Rpd2 g?f;’ e
Guided-Bend Tests (QW-160)
Type and Figure No. - Result
N°4 SIDE BEND QW 462.2 SATISFACTORY
Toughness Tests (QW-170)
Specimen Notch Notch Test Impact . Lateral Exp. Drop Weight
No. Location Type Temp. Values % Shear Mils Break No Bredk
6053 (SIDE SA 340 3161) |KVA0K10) | 46°C 77-83-99 \\ A
6053 W.M. KV(10x10) -46°C 43-42-38
6053 (smé{;éi g7y |KVOLOXI0) 46°C 37-46-33 )<\\
[ - B SN [ \
Fillet-Weld Test (QW-180)
Result - Satisfactory: Yes N.A. No N.A. Penetration into Parent Metal: Yes ) N.A. No N.A.
Macro- Results NA

Other Tests

Type of Test VISUAL,RADIOGRAPHYC,PT ,MICRO AND MACRO: RESULT SATISFACTORY
Depesit-Analysis HARDNESS TEST HV10 :WM: (196/238); -(SIDE A240 316L): HAZ(186/219); BM(171/182);

Other «(SIDE A516 GR. 70):HAZ(179/195); BM(161/170);
Welder’s Name TREVISIOL G. Clock No. / Stamp No. 48
Tests conducted by: Q.C.Mgr of C.I. CIVIDAC SPA and SGS Laboratory Test No.  1243-2005 RTM BREDA

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with
the requirements of Section IX of the ASME Code.

Manufacturer

Date 07/03/2005 By

(Detail of record of tests are illustrative only and may be modified to conform to the type and number of tests required by the Code.)




COSTRUZIONI INDUSTRIALIL

Vi WELDERS
i LIST

CICJOB No.: 2040 /OOS/T ORDER No. : 410Py-000265-PR

DRAWING No.: &¥2'5-2040|ITEM No.: T40 HR sSN. 43520

Name of welders Stamp Qualified processes

ESSABBAR 28 SAW

ANANI 35 SAW

TREVISIOL 45 GTAW- SMAW-SAW-GMAW-FCAW"

CAMARIN 6S GTAW-SMAW-SAW

POLOTTO FLAVIO 108 GTAW-SMAW

BOUCHRAJAM LAHCEN 128 GTAW-SMAW

CARRER 14S GTAW-SMAW

SARTORI 17S | GTAW-SMAW-SAW-GMAW-FCAW

BONESSO e S A 18S GTAW- SMAW-SAW-GMAW- FCAW

KERE ABOUBACAR 208 GTAW- SMAW-GMAW- FCAW

FOFANA ISSOUFOU 21S GTAW- SMAW-GMAW- FCAW

TOFFOLI T e ‘ 228 GTAW-SMAW-SAW

PERISSINOTTO 23S GTAW- SMAW-GMAW- FCAW

CSORGE 448 SAW

LIMITAZIONI (limitation):

1 GTAW SALDATURA IN GAS INERTE CON ELETTR. DI TUNGSTENO (TIG)
2 | SMAW SALDATURA CON ELETTRODI RIVESTITI
3 SAW : SALDATURA AD ARCO SOMMERSO
4 | GMAW/FCAW SALDATURA AFILO
}/ I’ m( % ol

2 07/01/2010 Mazzocato Memo

21 26/11/2009 Mazzocato Memo

20 05/09/2006 Mazzocato Memo

19 02/02/2005 Simonetto Memo

18 28/09/2004 Simonetto Memo

17 03/06/2004 Simonetto Memo

16 06/02/2004 Simonetto Memo
REV. DATE PREPARED BY CHECKED BY APPROVED BY DESCRIPTION




COBTRUZIONI INDUSTRIALI

CIVIDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name ANANI KOAMI Number 264 Stamp no. 38
Welding process used SAW Type MACHINE

Identification of WPS followed by welder during welding of test coupon 184

Base material(s) welded _SA 516-70 Thickness 16 mm

Manual or Semiautomatic Variable for Each Process (QW 356) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) N.A. N.A.
ASME P-No (QW-403) 1 N.A. N.A.
<X>Plate< > Pipe (enter diameter, if pipe) N.A. N.A.
Filler metal specification (SFA) 5.17 N.A. N.A.
Filler metal F-No N.A. N.A.
Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. N.A.
Weld deposit thickness for each welding process N.A. N.A.
Welding position (1G,5G, ect.)(QW-405) N.A. N.A.
Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW:;fuel gas for OFW (QW-408) N.A. N.A.
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control DIRECT DIRECT
Automatic voltage control (GTAW) N.A. N.A.
Automatic joint tracking NO With and without
Welding position (1G,5G, ect.) 2F F
Consumable insert NO With and without
Backing (metal, weld metal, welded from both sides, flux, ect.) BASE METAL WITH BACKING ONLY
Single / Multipass MULTIPASS SINGLE & MULTIPASS

Guided Bend Test Results

Guide Bend Tests Type <(N.A.)>QW-462.2 (Side) Result <N.A.>QW-462.3 (a) (Trans. R & F )type <N.A.>QW-462.3 (b) (Long, R & F) Results

MACRO TEST [ QW-462.4 (b ) ] SATISFACTORY

FRACTURE TEST | QW-462.4 (¢)] SATISFACTORY

Visual examination result (QW-302.4) _Satisfactory

Radiographic test result (QW-304 and QW-305) N.A.

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects None in.
Macro test fusion OK Fillet leg size 16 in.x 18 in.  Concavity/convexity [/ in.

Welding test condacted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr, CIVIDAC S.p.A. Laboratory test no. _264/2003

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Organization

Date _27/06/2003 By

WSGS italia AhA
S o

R. DONADEL ...l




COSTRUZIONI TNDUSTRIALY

CIYIDAG

QW-484 WELPER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name TREVISIOL GIUSEPPE Number 21 Stamp me. 48

Welding process nsed GTAW Type MANUAL

Identification of WPS followed by welder during welding of test conpon 84.TM.91

Base material(s) welded SA106 GR.B Thickness 11 mm

Manual or Semiautomatic Variable for Each Process (Qw350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etcQW-402) NONE WITH & WITHOUT BACKING
ASME P-No (QW-403) 1 P1 P1+P11-P34-P4X and similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) 0.D. 2” 0.D.> 1” and plates
Filler metal specification (SFA) 5.18 ER7083

Filler metal F-No 6 6

Filler metal variety for GTAW, PAW (QW-404) Solid metal wire Solid metal and metal cored
Consumable insert for GTAW or PAW Without Without

Weld deposit thickness for each welding process 3 mm Max 6 mm
Welding position (1G,5G, ect.(QW-405) 6G ALL
Progression (uphill-downhill) UPHILL UPHILL

Bucking gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) NONE WITH & WITHOUT
GMAW transfer mode (QW-409) MN.A. N.A

GTAW welding curvent type-polarity DC/STRAIGHT DC/STRAIGHT
Other: insert (QW404.22) NONE WITHOUT
Machine Welding Variables for the Process Used (ow-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.

Automatic veltage control (GTAW) N.A. N.A.

Automatic joint tracking N.A. N.A.

Welding position (1G,5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, fhux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type <X>QW-462.2 (Side) Result <  >QW-462.3 (a) (Trans. R& F )type <  >QW-462.3 (b) (Long, R & F) Results

N°4 specimens,side bends: satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) None

( For alternative gqualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A
Macro test fosion N.A. Filletlegsize ©N.A. _ in.x N.A.  in. Concavity/convexity N.A.

FE

‘Welding test conducted hy 0O.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory testno. _1/92

‘We certify that statements in this record are correct and that the test conpons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Organization

e _ 5/ 3/ L1 N

;;VITNESSED
EVIEWED
Date: é@?’_@l’\ 99



COSTAUZIONI INDUSTRIALI

EIVmAR

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name TREVISIOL GIUSEPPE Number 52 Stamp no. 4§
Welding process used SMAW Type MANUAL
Identification of WPS followed by welder during welding of test coupon 281
Base material(s) welded SA 516 GR. 70 Thickness 20 mm
Manual or Semiautomatic Variable for Each Process (Qw 350) Actunal Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) WELD METAL WITH BACKING ONLY
ASME P-No (QW-403) 1 P1 P1:P11-P34-P4X and similar unassigned
<X>Plate< > Pipe (enter diameter, if pipe) PLATE PLATE and PIPE (**)
Filler metal specification (SFA) 5.1 E7018-1
Filler metal F-No 4 1:4
Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. ‘ N.A.
Weld deposit thickness for each welding process 20 mm Max to be welded
Welding position (1G,5G, ect.)(QW-405) 3G (*¥)
Progression (ophill-downhill) UPHILL UPHILL
Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) N.A. NA.
GMAW transfer mode (QW-409) N.A. N.A.
GTAW welding carrent type-polarity N.A. N.A.
Other: insert (QW404.22) N.A, NA.
(**) PIPE O.D. = 2 7/8"}or (¥) PIPEO.D. =24"for ( F-v )

< eyn FILLET: F-H-~V
Machine Welding Variables for the Process Used (QW-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.
Automatic veltage control (GTAW) N.A. N.A.
Automatic joint tracking N.A. N.A.
Welding position (1G,5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.
Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type < X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R & F Jtype < >QW-462.3 (b) (Long, R & F) Resnits

"1 §, Side -bend: satisfactory
N°®g Side -bend: satisfactory

Visual examination resnlt (QW-302.9) Satisfactory

Radiographic test resnlt (QW-304 and QW-305) None

(For alternative qualification of groove welds by radiography)

Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A, in.
Macro test fasion N.A. Filletlegsizee NA. inx NA. in, Concavity/convexity N.A., in.

Welding test conducted by Q.C. Mgr. CIVIDAC S.pA.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no.  2/92

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Cl CIVIDAC Sp.A.
Organization Q.C. MGR. 4 '

Date  12/03/1999

OWITNESSED
JEREVIEWED

Jate: 12 MATEH SO



QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name TREVISIOL GIUSEPPE Number 29 Stamp no. 48
Welding process nsed GTAW Type MANUAL

Identification of WPS followed by welder during welding of test conpon 83.TM.91

Base material(s) welded SA 312 Tp 304 Thickness 2.77 mm

Manual or Semiautomatic Variable for Each Process (QW3s0) Actual Values Range Qualified

Backing (metalweld metal, welded from both sides, flux,etc)(QW-402) NONE WITH & WITHOUT BACKING
ASME P-Ne (QW-403) 8 P8 P1+P11-P34-P4X and similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) o.D. %" Q.D.> ¥: "and plates
Filler metal specification (SFA) 5.9 ER308L

Fifler metal F-Neo 6 6

Filler metal variety for GTAW, PAW (QW-404) Solid metal wire Solid metal and metal cored
Consumable insert for GTAW or PAW Without Without

Weld deposif thickness for each welding process 1.5mm Max 3 mm
Welding position (1G,5G, ect.(QW-405) 6G ALL
Progression (uphill-downhill) UPHILL UPHILL

Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) ARGON 99.9% WITH

GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity DC/STRAIGHT DC/STRAIGHT
Other: insert (QW404.22) NONE WITHOUT
Machine Welding Variables for the Process Used @w-360) Actual Values Range Qualified
Direct-remote visnal control N.A. N.A

Anutomatic voltage control (GTAW) N.A. N.A.

Antomatic joint tracking N.A. N.A,

Welding pesition (1G,5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type < N.A>QW-462.2 (Side) Result < N.A. >QW-462.3 (a) (Trans. R& F )type <N.A.>QW-462.3 (b) (Long, R & F) Results

N.A.

Visual examination result (QW-302.4) Satisfactory N° 2 speciments

Radiographic test result (QW-304 and QW-305) _Satisfactory

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test _N.A.

Macro test fasion N.A.

Lenght and percent of defects N.A
Filletlegsizee 'N.A inx NA.  in.  Concavity/convexity N.A

Welding test conducted by Q.C. Mgr. CIVIDAC Sp.A.
Mechanical tets conducted by /

Laboratory test no.

FE

We certify that statements in this record are correct and that the test conpons were prepared , welded, and tested in accordance with the

requirements of Section IX of the ASME Code.

e 5/3 /194f

Organization

COWITNESSED
REVIEWED
MNate: 5 M@'Ch %




COSTRUZIONI INDUSTRIALI

GV IDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name TREVISIOL GIUSEPPE Number 167 Stamp no. 48
Welding process used GTAW Type MACHINE

Identification of WPS followed by welder during welding of test coupon 1023-1
Base materiai(s) welded  P355 NL2/SA334 GR-1 Thickness 45/ 19.05 x 2.11
Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) N.A. N.A.

ASME P-No (QW-403) 1 N.A. N.A.
<X > Plate < > Pipe (enter diameter, if pipe) N.A. N.A.

Filler metal specification (SFA) 5.17 N.A. N.A.

Filler metal F-No N.A. N.A.

Filler metal variety for GTAW, PAW (QW—404) N.A. N.A.
Consumabile insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process N.A. N.A.
Welding position (1G,5G, ect.)(QW-405) N.A. N.A.
Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW:fuel gas for OFW (QW-408) N.A. N.A.
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control DIRECT DIRECT
Automatic voltage control (GTAW) YES YES
Automatic joint tracking NO NO
Welding position (1G,5G, ect.) TUBE SHEET VERTICAL TUBE SHEET VERTICAL
Consumable insert NO WITH & WITHOUT
Backing (metal, weld metal, welded from both sides, flux, ect.) BASE METAL WITH BACKING ONLY
Single / Multipass MULTIPASS SINGLE & MULTIPASS

Guided Bend Test Results

Guide Bend Tests Type <>QW-462 (Side) Result < >QW-462.3 (a) (Trans. R & F Jtype < >QW-462.3 (b) (Long, R & F) Results

PENETRANT TEST SATISFACTORY
MACRO TEST SATISFACTORY
HARDNESS TEST SATSFACTORY

Visual examination resuit (QW-302.4) _Satisfactory

Radiographic test result (QW-304 and QW-305) _Satisfactory

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A. in.
Macro test fusion N.A. Filletlegsize N.A.  inx NA  in. Concavity/convexity NA. in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by LT. ASTORVC.I.C. S.p.A. Laboratory test no. _ASTORI N° 6194/2001

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

C.L CIVlDAC S. P A.
Organization Q.C.

Date _07/03/2001 By

eSS T

R. DONADEL




COSTAUZIONI INDUSTRIALI

GV DA

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name CAMARIN TIZIANO Number 225 Stamp no. _6S
Welding process used SMAW Type MANUAL

Identification of WPS followed by welder during welding of test coupon 282
Base material(s) welded _SA 516 GR. 70 Thickness 20 mm
Manual or Semiautomatic Variable for Each Process (QW 350} Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)( QW-402) NONE WITH AND WITHOUT
ASME P-No (QW-403) 1 i ?1 P1+P11-P34-P4X and similar unassigned
<X > Plate < > Pipe (enter diameter, if pipe) PLATE PLATE and PIPE O.D.>27/8"
Filler metal specification (SFA) 5.1 E7018-1
Filler metal F-No 4 1+4
Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process 20 mm Max. to be welded
Welding position (1G,5G, ect.)(QW-405) 1G 'F

Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW:;fuel gas for OFW (QW-408) N.A. N.A.
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.
Automatic voltage control (GTAW) N.A. N.A.
Automatic joint tracking N.A. N.A.

Welding position (1G,5G, ect.) NA. N.AC
Consumable insert N.A. N.A.
Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type <N.A.>QW-462.2 (Side) Result <N.A.>QW-462.3 (a) (Trans. R & F )type <N.A. >QW-462.3 (b) (Long, R & F) Results

N.A.

Visual examination result (QW-302.4) _Satisfactory

Radiographic test result (QW-304 and QW-305) _Satisfactory

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A. in.
Macro test fusion N.A. Filletlegsize N.A. in.x N.A.  in. Concavity/convexity N.A. in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no. 20/97

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

C.l. Clv
Organization Q.C. MGR,_

Date  13/05/2002 By

R. DONADEL ... Ll

SGS Italia 32;{ & ' T
TS FTE o8




COSTAUZIONI INDUSTRIALI

EIVImAR

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name CAMARIN TIZIANO Number 44 Stamp no. 68
Welding process used SAW Type MACHINE
Identification of WPS followed by welder during welding of test conpon 183
Base material(s) welded SA 516-70 Thickness 20 mm
Manual or Semiautomatic Variable for Each Process QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) ' N.A. N.A.

ASME P-No (QW-403) 1 N.A. N.A.

<X>Plate< > Pipe (enter diameter, if pipe) N.A. N.A.

Filler metal specification (SFA) 5.17 N.A. N.A.

Filler metal F-No N.A. N.A.

Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consnmable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process N.A. N.A.
Welding position (1G,5G, ect.)(QW-405) N.A. N.A.
Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) N.A. N.A.
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used Qw-360) Actual Values Range Qualified
Direct-remote visual contrel DIRECT DIRECT
Automatic voltage control (GTAW) NA. N.A.
Antomatic joint tracking NO With and without
Welding position (1G,5G, ect.) : 1G IF
Consnmable insert NO With and without
Backing (metal, weld metal, welded from both sides, flux, ect.) BASE METAL WITH BACKING ONLY
Single / Multipass MULTIPASS SINGLE & MULTIPASS

Guided Bend Test Results

Guide Bend Tests Type < X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R & F )type < >QW-462.3 (b) (Long, R & F) Results

Nﬂz Side band : good

Ny Side band : good

Visual examination resnlt (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) Satisfactory

( For alternative gualification of groove welds by radiography)
Fillet Weld-Fracture fest N.A. Lenght and percent of defects N.A. in.
Macro test fusion N.A. Filletlegsize = N.A, in.x NA. in. Concavity/convexity N.A. in.

Welding test conductedby  0.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no.  6/98

We certify that statements in this record are correct and that the test conpons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

C.l. CIVIDAC S.p.A.
Organization ac. W/} %siNgVA

Date /Z/Of//f?j . By

[TWITNESSED

nfﬁ%eo



COSTRUZIONI INDUSTRIALI

VAR

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name CAMARIN TIZIANO Number 233 Stamp no. 68

Welding process used GTAW Type MANUAL

Identification of WPS followed by welder during welding of test coupon 83.TM.91

Base material(s) welded SA 312 Tp 304 Thickness 8 mm

Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sndes, flux,etc)(QW- NONE WITH & WITHOUT BACKING
402)

ASME P-No (QW-403) 8 P8 P1+P11-P34-P4X and similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) 0.D.2” 0.D.>1” and plates
Filler metal specification (SFA) 5.9 ER308L

Filler metal F-No 6 6

Filler metal variety for GTAW PAW (QW-404) Solid metal wire Solid metal and metal cored
Consumable insert for GTAW or PAW Without Without

Weld deposit thickness for each welding process 2 mm Max 4 mm
Welding position (1G,5G, ect.)(QW-405) 1G F

Progression (uphill-downhill) N.A. N.A.

Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) ARGON 99.9% WITH

GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity DC/STRAIGHT DC/STRAIGHT
Other: insert (QW404.22) NONE WITHOUT
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.

Automatic voltage control (GTAW) N.A. N.A.

Automatic joint tracking N.A. N.A.

Welding position (1G.5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type <  >QW-462.2 (Side) Result <X>QW-462.3 (a) (Trans. R & F )fype < >QW-462.3 (b) (Long, R & F) Results

N° 2 face-bend : satisfactory

N° 2 root-bend : satisfactory

Visual examination result (QW-302.4) _Satisfactory

Radiographic test result (QW-304 and QW-305) _SATISFACTORY

( For alternative qualification of groove welds by radiography)

Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A. in.

Macro test fusion N.A. Filletlegsize N.A. in. NA. in. Concavity/convexity N.A. in.
X

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr CIVIDAC S.p.A. Laboratory test no. 233/1-2002

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Cl. CIVIDAC Sp.A.

Organization Q.C. MGBoAs BOSANOYA

Date 10/06/2002 By

SGS Iitalia S.p. A

WITNESS 0 % REV):
DATE 2/ A
R. DONADEL ....... £

=




COSTAUZIONI INDUSTRIALI

CIVIDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name SARTORI FABIO Number 267 Stamp no. 178
Welding process used SAW Type MACHINE

Identification of WPS followed by welder during welding of test coupon 184

Base material(s) welded SA 516-70 Thickness 16 mm

Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) N.A. N.A.
ASME P-No (QW-403) 1 N.A. N.A.
<X>Plate< > Pipe (enter diameter, if pipe) N.A. N.A.
Filler metal specification (SFA) 5.17 N.A. N.A.
Filler metal ¥-No N.A. N.A.
Filler metal variety for GTAW, PAW (QW-404) N.A. N.A,
Consumable insert for GTAW or PAW N.A. N.A.
Weld deposit thickness for each welding process NA. . N.A.
Welding position (1G,5G, ect.)(QW-405) N.A. N.A.
Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) N.A. N.A.

GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control DIRECT DIRECT
Automatic voltage control (GTAW) N.A. N.A.
Automatic joint tracking NO With and without
Welding position (1G,5G, ect.) 2F F-9
Consumable insert NO With and without
Backing (metal, weld metal, welded from both sides, flux, ect.) BASE METAL WITH BACKING ONLY
Single / Multipass MULTIPASS SINGLE & MULTIPASS

Guided Bend Test Results

Guide Bend Tests Type <(N.A.)>QW-462.2 (Side) Result < N.A.>QW-462.3 (2) (Trans. R& F Jtype < N.A. >QW-462.3 (b) (Long, R & F) Results

MACRO TEST [ QW-462.4 (b )] SATISFACTORY

FRACTURE TEST | QW-462.4 (¢ )] SATISFACTORY

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) N.A

( For alternative qualification of groove welds by radiography)

Fillet Weld-Fracture test N.A Lenght and percent of defects None in.
Macro test fusion OK Fillet leg size 16 inx 18 in.  Concavity/convexity / in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no. 267/2003

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Organization

Date  27/06/2003 yal By
SGS Ralia S4Y
WITNESSED [] BE

DATE L¢80
R. DONADEL ......

Tesvosuserprressin




COSTRUZIONI INDUSTRIALI

CIVIDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name

SARTORI FABIO Number 304 Stamp no. 178
Welding process used GTAW Type MANUAL
Identification of WPS followed by welder during welding of test coupon 6053-1

Base material(s) welded ~SA516 70 / SA 240 316L Thickness 20(P.N.1) / 40(P.N.8) mm

Manual or Semiautomatic Variable for Each Process (Qw 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) NONE WITH & WITHOUT
ASME P-No (QW-403) P1/P8 P1+P11-P34,P4X and similar unassigned
< X > Plate < > Pipe (enter dia meter, if pipe) Plate Plate & Pipe 0.D. >2 7/8"
Filler metal specification (SFA) 5.9 ER 309 MoL

Filler metal F-No 6 6

Filier metal variety for GTAW, PAW (QW-404) Solid metal wire Solid metal / cored
Consumable insert for GTAW or PAW NONE WITHOUT
Weld deposit thickness for each welding process 3 mm 6 mm max.
Welding position (1G,5G, ect.)(QW-405) 1G F
Progression (uphill-downhill) N.A. N.A.
Backing gas for GTAW,PAW, or GMAW:;fuel gas for OFW (QW-408) ARGON 99.9% WITH
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current ty pe-polarity DC/ STRAIGHT DC/ STRAIGHT
Other: insert (QW404.22) NONE WITHOUT
Machine Welding Variables for the Process Used «Qw-360) Actual Valuaes Range Qualified
Direct-remote visaal control N.A. N.A.
Automatic voltage control (GTAW) N.A. N.A.
Automatic joint tracking N.A. N.A.
Welding position (1G,5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.
Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type < X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R& F )type < >QW-462.3 (b) (Long, R & F) Results

N° 4 side-bend : satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) _Satisfaclory

( For alternative qualification of groove welds by radiegraphy)
Fillet Weld-Fracture test N.A.

Macro test fusion Satisfactory

Lenght and percent of defects N.A. in.
Fillet leg size N.A.  in.x N.A. in. Concavity/convexity N.A. in.

Welding test conductedby  Q.C. Mgr. CIVIDAC S.p.A. & SGS
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A./ 8GS Laboratory test no. RTM 1243-2005

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

C.l. CIVIDAC S.p.A,
C. MGR. P. MEMO

Organization
R \
Date  07/03/2005 By
SGS Italia
WITNESSED REVIEWER (]
DATE .. ¥ 2.[.@.
RA. DONADEL ...............57 .




COBTRUZIONI INDUSTRIALI

(GIYInAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name BONESSO GIANNI Number 83 Stamp no. 18S

Welding process used SMAW Type MANUAL

Identification of WPS followed by welder during welding of test coupon 84.TM.94

Base material(s) welded SA106 GR.B Thickness 22 mm

Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) WELD METAL WITH BACKING ONLY
ASME P-No (QW-403) 1 P1 P1:P11-P34-P4X and similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) 0.D. 6" 0.D. = 2 7/8" and plates
Filler metal specification (SFA) 5.1 E7018-1

Filler metal F-No 4 1:4

Filler metal variety for GTAW, PAW (QW-404) NA. NA.
Consnmable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process 22 mm Max. to be welded
Welding pesition (1G,5G, ect.)(QW-405) 6G ALL
Progression (uphill-downhill) UPHILL UPHILL
Backing gas for GTAW,PAW, or GMAW:;fuel gas for OFW (QW-408) N.A. N.A.

GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used @w-360) Actual Values Range Qualified
Direct-remote visual control N.A. NA.
Automatic voltage control (GTAW) N.A. N.A.
Automatic joint tracking NA. N.A.

Welding position (1G,5G, ect.) N.A. N.A.
Consnmable insert N.A. N.A.
Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type < X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R& F )type < >QW-462.3 (b) (Long, R & F) Results

N° 2 side-bends : satisfactory

N° 2 side-bends : satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) Good

( For alternative qualification of groove welds by radiography)

Fillet Weld-Fracture test  N.A. Lenght and percent of defects N.A. in.
Macro test fusion Good Filletlegsize N.A. im.x NA. in. Concavity/convexity N.A. in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no.  18/94

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

C.L. CIVIDAC &p

Organization

Date  12/03/1999 By

CIWITNESSED
IXREVIEWED

e [ZMRENOD




COSTRUZIONI INDUSTRIALI

CIVIDAG

QW-484 WELDER/WELDING OPERATOR

PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name BONESSO GIANNI Number 26 Stamp no. _188

Welding process nsed GTAW Type MANUAL

Identification of WPS followed by welder during welding of test coupon 84.TM.91

Base material(s) welded SA 106 GR. B Thickness 11 mm

Manual or Semiautomatic Variable for Each Process (Qw3s0) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, finx.etcQW-402) NONE WITH & WITHOUT BACKING
ASME P-No (QW-403) 1 P1 P1+P11-P34-P4X aud similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) 0.D. 2” 0.D.> 1 and plates
Filler metal specification (SFA) 5.18 ER7083 :
Filler metal F-No 6 6

Filler metal variety for GTAW, PAW (QW-404) Solid metal wire Solid metal and metal cored
Consumable insert for GTAW or PAW Withent Without

‘Weld deposit thickness for each welding process 3 mm Max 6 mm
‘Welding position (1G,5G, ect. \QW-405) 6G ALL
Progression (uphill-downhill) UPHILL UPHILL

Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) NONE WITH & WITHOUT
GMAW transfer mode (QW-409) N.A. N.A.

GTAW welding current type-polarity DC/STRAIGHT DC/STRAIGHT
Other: insert (QW404.22) NONE WITHOUT
Machine Welding Variables for the Process Used ow-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.

Automatic voltage control (GTAW) N.A. N.A.

Antomatic joint tracking N.A, N.A.

Welding position (1G,5G, ect.) N.A. N.A.
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type <X>QW-462.2 (Side) Result <  >QW-462.3 (2) (Trans. R & F )type <

>QW-462.3 (b) (Long, R & F) Results

N°4 specimens,side bends: satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) _None

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test _N.A.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets condacted by Q.C. Mgr. CIVIDAC Sp.A

Laboratory test no.

Lenght and percent of defects N.A
Macro test fasion N.A. Filletlegsize N.A. inx N.A.  im.  Concavity/comvexity N.A.

FE

1/92

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the

requirements of Section IX of the ASME Code.

Date 5/3//fff

C.l. CIVIDAG/S,
- NOVA

CIWITNESSED
JREVIEWED

Sate 5_ Ma—mh%




COSTRUZIONI INDUSTHIALI

GIVIDAG

QW-484 WELDER/WELDING OPERATOR PERFORMANCE
QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name BONESSO GIANNI Number 270 Stamp no. _18S
Welding process used GMAW Type SEMIAUTOMATIC

Identification of WPS followed by welder during welding of test coupon 1034/1

Base material(s) welded _SA-516 Gr. 70 Thickness 12 mm

Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) NONE WITH OR WITHOUT
ASME P-No (QW-403) SA-516 Gr.70 P-No 1.2 1+11, 34, 4X and similar unassigned
<x> Plate < > Pipe (enter diameter, if pipe) Plate Plate & Pipe OD> 2 7/8”
Filler metal specification (SFA) 5.18 - ER 70 S6

Filler metal ¥-No 6 6

Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process 12 mm 24 mm
Welding pesition (1G,5G, ect.}(QW-405) 1G F
Progression (uphill-downhill) N.A. N.A.

Backing gas for GTAW,PAW, or GMAW:fuel gas for OFW (QW-408) Ar CO; - 80/20% Ar CO;, — 80/20%
GMAW transfer mode (QW-409) Spray arc all except SCA
GTAW welding current type-polarity N.A. N.A.
Machine Welding Variables for the Process Used (Qw-360) Actual Values Range Qualified
Direct-remote visual control N.A. N.A.

Automatic voltage conirol (GTAW) N.A. N.A.
Automatic joint tracking : N.A, N.A.

Welding position (1G,5G, ect.) N.A. N.A
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, flux, ect.) N.A N.A

Guided Bend Test Results

Guide Bend Tests Type < >QW-462-5(d) (Side) Result < X >QW-462.3 (a) (Trans. R & F )type < >QW-462.3 (b) (Long, R & F) Results

N° 2 FACE BEND SATISFACTORY

N° 2 ROOT BEND SATISFACTORY

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) SATISFACTORY

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A. in.
Macro test fusion Satisfactory Filletlegsize N.A.  inx NA. in. Concavity/convexity N.A. in.

Welding test conducted by  Q.C Mgr. C1. CIVIDAC S.p.A. & SGS
Mechanical tets conducted by Q.C Mgr. C.I. CIVIDAC S.p.A. & SGS __ Laboratory testno. _ASTORI 9131/A/B

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Date _27/09/2004




COSTRUZIONI INDUSTRIALI

QAR

QW-484 WELDER/WELDING OPERATOR

PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name

KERE ABOUBACAR Number 90 Stamp no. 20S

Welding process used SMAW Type MANUAL
Identification of WPS followed by welder during welding of test conpon 282
Base material(s) welded SA 516 GR. 70 Thickness 20 mm
Manual or Semiautomatic Variable for Each Process (QwW350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) NONE WITH AND WITHOUT
ASME P-No (QW-403) 1 P P1:P11-P34-P4X and similar unassigned
<X > Plate < > Pipe (enter diameter, if pipe) PLATE PLATE and PIPE O.D. =2 7/8"
Filler metal specification (SFA) 5.1 E7018-1
Filler metal F-No 4 1:4
Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process 20 mm Max. to be welded
Welding position (1G,5G, ect.)(QW-405) 1G F
Progression (uphill-downhill) N.A, N.A.
Backing gas for GTAW,PAW, or GMAWi;fuel gas for OFW (QW-408) N.A. N.A.

GMAW transfer mode (QW-409) N.A, N.A.

GTAW welding current type-polarity N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used Qw-360) Actual Values Range Qualified
Direct-remote visual contro} N.A. NA.
Automatic voltage control (GTAW) NA. N.A.
Automatic joint tracking N.A. N.A.

Welding position (1G,5G, ect.) N.A, N.A.
Consumable insert N.A. N.A.

Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. N.A.

Guided Bend Test Results

Guide Bend Tests Type < N.A, >QW-462.2 (Side) Result <N.A. >QW-462.3 (a) (Trans. R & F )type < N.A. >QW-462.3 (b) (Long, R & F) Results

NA.

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) Satisfactory

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fractare test N.A.

Macro test fasion N.A. Filletlegsize NA. inx NA. in.
Welding test conducted by  0.C. Mgr. CIVIDAC S.pA.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory test no.

Lenght and percent of defects N.A.
Concavity/convexity N.A.

FF

We certify that statements in this record are correct and that the test coupens were prepared , welded, and tested in accordance with the

requirements of Section IX of the ASME Code.

Date  12/03/1999

Cl. CIVIDAC, S.p.A.

Organization Q.C. ”G%ﬂ

. fosanoua

Sy —

CIWITNESSED

2 B VBeh oo




COSTRUZIONI INDUSTHIALI

GV IDAG

QW-484 WELDER/WELDING OPERATOR

PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name TOFFOLI CLAUDIO

Welding process used SAW

Identification of WPS followed by welder during welding of test coupon
Base material(s) welded SA 516 GR. 70

Manual or Semiautomatic Variable for Each Process (QW 350)

Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402)
ASME P-No (QW-403) 1
<X > Plate < > Pipe (enter diameter, if pipe)
Filler metal specification (SFA) 5.17
Filler metal ¥-No
Filler metal variety for GTAW, PAW (QW-404)
Consumable insert for GTAW or PAW
Weld deposit thickness for each welding process
Welding position (1G,5G, ect.)(QW-405)
Progression (uphill-dewnhill)
Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408)
GMAW transfer mode (QW-409)
GTAW welding current type-polarity
Other: insert (QW404.22)

Machine Welding Variables for the Process Used @Ww-360)

Direct-remote visual control

Auntomatic voltage control (GTAW)

Automatic joint tracking

Welding position (1G,5G, ect.)

Consamable insert

Backing (metal, weld metal, welded from both sides, flux, ect.)

Number 94 Stamp no. 228
Type MACHINE
2502
Thickness 20 mm
Actual Values Range Qualified
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
Actual Values Range Qualified
DIRECT DIRECT
N.A. N.A.
NO WITH & WITHOUT
1G - F
NO WITH & WITHOUT
BASE METAL WITH BACKING ONLY

Guided Bend Test Results

Guide Bend Tests Type < X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R & F )type <

>QW-462.3 (b) (Long, R & F) Results

i), Side-bend: satisfactory

w:l Side-bend : satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) N.A.

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A.

Macro test fusion N.A. Fillet leg size ~ N.A.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.pA.
Mechanical tets conducted by C.T.R.

Lenght and percent of defects N.A. in.
in.x N.A. in. Concavity/convexity N.A.

Laboratory test no. 7100

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the

requirements of Section IX of the ASME Code.

e 4/3/180F

IWITNESSED

Daf% %9




COSTRUZIONI INDUSTRIALI

CIYIDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)

(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name PERISSINOTTO MARIO

Welding process used GTAW

Identification of WPS followed by welder during welding of test coupon
Base material(s) welded  SA 516-70

Stamp no. 23S

Number 244
Type MANUAL
2507/1

Manual or Semiautomatic Variable for Each Process (QW 350)

Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402)
ASME P-No (QW-403) 1

<X> Plate < > Pipe (enter diameter, if pipe)

Flller metal specification (SFA) 5.18

Filler metal F-No

Filler metal variety for GTAW, PAW (QW-404)

Consuomable insert for GTAW or PAW

Weld deposit thickness for each welding process

Welding position (1G,5G, ect.(QW-405)

Progression (uphill-downhill)

Backing gas for GTAW,PAW, or GMA W;fuel gas for OFW (QW-408)
GMAW transfer mode (QW-409) .

GTAW weldmg carrent type-polarity

Other: _insert (QW404 22)

Machine Welding Variables for the Process Used (Qw-360)

Thickness 12 mm

Dlrect-remote visual control

Automatlc voltage control (GTAW)

Automatlc Joint tracking

Weldmg position (1G,5G, ect.)

Consumable insert

Backmg (metal weld metal, welded from both sides, flux, ect.)

Actual Values Range Qualified
NONE WITH & WITHOUT BACKING
P1 P1:P11-P34-P4X and similar unassigned
Plate Plate and pipe O.D.>2 7/8"
ER70S
6 6
Solid metal wire Solid metal and metal cored
Without Without
3 mm 6 mm
1G - F
N.A. N.A.
None ‘With and without
N.A. N.A.
DC/STRAIGHT DC/STRAIGHT
NONE WITHOUT
Actual Values Range Qualified
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. NA.
N.A. N.A,

Guided Bend Test Results

Guide Bend Tests Type <N.A.>QW-462.2 (Side) Resnit <N.A.>QW-462.3 (a) (Trans. R & F )type < N.A>QW-462.3 (b) (Long,R & F) Results

N.A.

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) Satisfactory

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A.

Macro test fusion. * N.A.

Filletleg size N.A. _ in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by N.A.

Lenght and percent of defects N.A. in.
N.A. in. Concavity/convexity N.A. in.
Laboratory test no.

We certify that statements in this record are correct and that the test coupons were prepared,, welded, and tested in accordance with the

requirements of Section IX of the ASME Code.

Date  41/10/2002

Organization

C.l. CIVIDAC Sp.A.

Q.C. M% A, /Q'SANOVA

= —

\\56\;{:\&5 o

\
S~ ¢
CIWITNESSED
XREV}EWED

Date: ZQ_C!.:Y.OZ.




COSTRUZTIONI INDUSTAIALY

CIVIDAG

QW-484 WELDER/WELDING OPERATOR
PERFORMANCE QUALIFICATION (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder’s name PERISSINOTTO MARIO Number 245 Stamp no. 23S

Welding process nsed SMAW Type MANUAL

Identification of WPS followed by welder during welding of test coupon 84.TM.9%4

Base material(s) welded SA 106 GR. B Thickness 22 mm

Manual or Semiautomatic Variable for Each Process (QW 350) Actual Values Range Qualified
Backing (metal,weld metal, welded from both sides, flux,etc)(QW-402) WELD METAL WITH BACKING ONLY
ASME P-No (QW-403) 1 P1 P1:P11-P34-P4X and similar unassigned
< > Plate < X > Pipe (enter diameter, if pipe) 0.D. 6" O.D. > 2 7/8" and plates
Filler metal specification (SFA) 5.1 E7018-1

Filler metal F-No 4 1+4

Filler metal variety for GTAW, PAW (QW-404) N.A. N.A.
Consumable insert for GTAW or PAW N.A. N.A.

Weld deposit thickness for each welding process 22 mm Mazx. to be welded
Welding position (1G,5G, ect.}(QW-405) 1G . F

Progression (uphill-downhill) N.A. N.A.

Backing gas for GTAW,PAW, or GMAW;fuel gas for OFW (QW-408) N.A. 'N.A.

GMAW transfer mode (QW-409) . N.A. N.A.

GTAW welding current type-polarity . N.A. N.A.

Other: insert (QW404.22) N.A. N.A.
Machine Welding Variables for the Process Used (Qw-3¢60) Actual Valaes - Range Qualified
Direct-remote visual control g N.A. N.A.
Automatic voltage control (GTAW) - N.A. " N.A.
Automatic joint tracking ’ N.A. N.A.

Welding position (1G,5G, ect.) N.A. N.A.
Consumable insert . N.A. N.A.
Backing (metal, weld metal, welded from both sides, flux, ect.) N.A. . N.A.

Guided Bend Test Results

Guide Bend Tests Type <X >QW-462.2 (Side) Result < >QW-462.3 (a) (Trans. R& F )type < >QW-462.3 (b) (Long, R & F) Results

N° 2 side-bend : satisfactory

N° 2 side-bend : satisfactory

Visual examination result (QW-302.4) Satisfactory

Radiographic test result (QW-304 and QW-305) _Good

( For alternative qualification of groove welds by radiography)
Fillet Weld-Fracture test N.A. Lenght and percent of defects N.A. in.
Macro test fusion Good ) Filletlegsize N.A. inx N.A. in. Concavity/convexity N.A. in.

Welding test conducted by  Q.C. Mgr. CIVIDAC S.p.A.
Mechanical tets conducted by Q.C. Mgr. CIVIDAC S.p.A. Laboratory testno. _23/2002

We certify that statements in this record are correct and that the test coupons were prepared , welded, and tested in accordance with the
requirements of Section IX of the ASME Code.

Organization

Date  41/10/2002 By

SURANCE )
qt A,
4

5 ENjCE cE.
CyVITRESSED
XGEVIEWED



COSTRUZIONI INDUSTRIALI

GIVIDAG

8. p. A

Costruzioni Industriali Cividac Spa
S. Biagio di Callalta — Treviso — Italy

Tel. 0039.0422.895090 — Fax 0039.0422.895121 — Email info@cividac.com
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STRUZIONT I REPORT NO.  4320/RS
L g REFERENCE SKETCH Cortifc. N*
@UMH@A@ SCHEMA DI RIFERIMENTO SHEET 1 9F 4
. p. A Foglio di
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Comm. N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DWG NO. INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prg. Ispezione 2010/005 Rev. 00 Fase A10
o S e

WN FLG.: 308974
PIPE: 900447

WN FLG.: 308974
PIPE: 500447

WN FLG.: 2288
PIPE: 13249

| PIPE SUPPORT: 13265

| SUPPORT: 17226 - 82426 002

WN FLG.: 484/1

PIPE: 341802 - 50815 01
REINF.: 1TE282/10/05A
BL FLG.: 628737

PARTITION: PSA781/02/01A

COVER: 5249-0 412

|
|
5249 -0_411 |
]

PIPE: 98186 CHAN. FLG.:

ELBOW: 966471

PLUGHH.: A19916 CHAN. SHELL: 1TF442/07/04B
PIPE: 08186

WN FLG.: 677 ELBOW: 966471

PIPE @ 33,4X4.55; 13249 PLUGHH: A19916

PIPE @ 33,4X3.38: 771412
ELBOW LR 90° 387074 (10D)

TUBE SHEET: 5249-0_412

— |
® &k , = —r\-| SHEEL: 1TF442/07/04B
< D) L] FLG.: 42498
@ A “ PIPE: 967568
~ ‘ 0 RING: INE936/04/02B
] (:)7 L S K REINF. : 1TF442/07/04B
7 // \*x— - 8 RINF. LIFT. LUG: 700612 - 5820598 1
& —_—— e —— —_— e —— B -

I NAME PLATE SUPP.: 46729 - 689555

l ECC. CONE: INE936/04/02B

TEE: 11814

WN FLG. "S18-813": 33154
BL FLG. "S14": 90399
PLUGHH.: Al9916
SUPPORT: 18627 - 331943 001

\{ SHEEL 'B':_1TF442/07/04B |
\| SHEEL "A": 1TF442/07/05A

= N WN FLG.: 74217
LIFT. LUG: 26102 - 319338 001 i ‘ —:j” PIPE: 12149
REINF.: 1TD464/01/04B ™ ‘ ] ECC. CONE: INE936/04/02B
=
i Ed REINF.. 1TF442/07/048 1
PIPE @213 x4,78 : 12149 1 é% .
PIPE @21,3%2,77: 98186 | WN FLG.: 677
ELBOW LR 90° 346747 (66C) ! PIPE: 13249
i
]
]
]
]
1
1

LIFT. LUG: 26102 - 319338 001

REINF.: 1TD464/01/04B WN FLG.: 5621
PIPE: 40168
WN FLG.: 9752 ELBOW LR 90°: 483604
PIPE: 40168 REINF.: 1TF442/07/04B

RID. CONC.: 511866

ELBOW SR 90°: 90760 -
REINF.: 1TF442/07/04B REINF.: 1TF442/07/04B
PIPE & 21,3 x4,78 : 12149 PIPE@21.3: 98186

ELBOW: 346747 (66C)
PLUGHH.: Al9%16

PIPE ©21,3x2,77: 98186

ELBOW: 387074 (10D)
RID. CONC.: 771412
PIPE 3334 : 13249

PLUG HH.: Al9916

WN FLG.: 84823
ELBOW LR 90° 343402 (X607)

HEAD: 341802 - 90815 01 |

PIPE: 380159
SHEEL: INF762/05/03A ]
WN FLG.: 7461
RID. CONC.: 60034 EXPANSION JOINT
PIPE: 760106 BY IDROSAPIENS
ELBOWLR 90°; 388567

l LIFT. LUG: 1SF712/02/03A FLANGE: 5249 -0_411 I

DATE
Data

INSPECTOR SIGN.
Firma ispettore

Q. C. MANAGER SIGN.
Firma Q. C. Manager

Data Data

p

REDA 11600612010

Firma-ispelto

Revie
ABNE Al




COSTRUZIONI INDUSTATALI
MILL REPORT SUMMARY SHEET 1 OF 5
Foglio di
5. p. A,
JOB NO. ORDER NO. ITEM NO. SERIAL NO. DRAWING NO.
Commessa N° Ordine N° Sigla N° fabbr. Disegno N°
2010/005/T 10PU-000265-PR T10 HR 4320 6725-2010
Dwg . Dim. . Material Test|In.
Component Item Q.ty Material (Th, etc) Test No. Heat No. Supplier Report no. |Ag
" A 1TF422/
SHELL "A’ 101 | 1 SASI6GL70 | 1sThk | o2 1TF442 | METINVEST | 195974
e 1TF442/
SHELL "B 102 | 1 SASI6Gr70 | 15Thk | oo 1TF442 | METINVEST | 195974
NPS 5 BINDA &
WN-RF FLANGE S2 | 103 | 1 SA 105 b / 9752 CALDERII 6243
S1 31143 ARCELOR
PIPE o | 104 | 2 SA 333 Gr. 6 ) e / 40168 ML TAL A 11971
REINFORCING o | 105 | 2 SA516Gr.70 | 15Thk 1017'1;3"‘:'1%/ ITF442 | METINVEST | 195974
NPS 5-4
CONC.REDUC. 82 | 106 | 1 | SA420Gr.WPL6 |'op 0 / 511866 IRC 3020
ELBOW90°LR §1 | 107 | 1 | SA420Gr.WeLs | 213 / 483604  |[ERNEFITTINGS| 002893/08-EM
ELBOWO90°SR  S2 | 108 | 1 | SA420Gr.WeLs |2 U3 / 90760 IRC 3020
NPS 4 BINDA &
WN-RF FLANGE S1 | 109 | 1 SA 105 e / 5621 AL DRRTI 6243
NPS 1 BINDA &
WN-RF FLANGE §7 | 110 | 1 SA 105 e / 677 ey 6243
PIPE 7 | 111 | 1 SA 333 Gr. 6 ‘2235;‘ / 13249 PIETRA 19848
NAME PLATE SALZGITTER
SUPPORT 12 | 1 SA 516 Gr. 60 SThk. | 689555 4619 [PALC SN 602027
1TD464/
REINFORCING 113 | 4 SASI6Gr.70 | 20mk | LM 1TD464 | METINVEST | 169152
LIFTING LUG 114 | 4 SASI6Gr.70 | 30Thk | 319338001 26102 VHS%?:EVECE 8762/2008
7SE981/
REINFORCING 115 | 2 SASI6Gr60 | 10Thk | LU 7SE981 | METINVEST | 190677
TERMOWELL
(D) 118 | 2 SA 350 LF2 @25 / 285/03 FIORI 1224
ELL. HEAD DILLINGER
e i AE.) 21 | 1 SAS5I6Gr.70 | 25Thk | 90815-01 341802 HUTTE 351602-002
NPS 3 BINDA &
WN-RF FLANGE 83 | 202 | 1 SA 105 o / 7461 AL PERTI 6243
PIPE s3 | 203 | 1 SA333Gr. 6 0 / 760106 TENARIS 07/04604
ELBOW 90°LR 83 | 204 | 1 | sa4oarweLs | 2405 / 388567  [ERNEFITTINGS| 008492/10-SD
NPS 5-3
CONC.REDUC. §3 | 205 | 1 | SA420Gr.WPLE |'go o / 60034 IRC 3020
ELBOW 90°LR  §10 | 206 | 1 | SA420Gr.weLs | 2334 / 3(81%‘])37)4 ERNEFITTINGS)| 044500/09-HG
NPS 1- %]
CONC.REDUC. 10| 207 | 1 | SA40GrWRLS |'gGlih ) 771412 CENA 2.931B1Ap
7 T
INSPECTOR INSPECTOR.....__/J....] C.I. CIVIDAC
Miss
Reyinwge
ASME Al -
436
|84




COSTRUZIONI INDUSTRIALI
@ﬂ\\ﬂ]@ [Q[g MILL REPORT SUMMARY | o=t 2 9F 5
Foglio di
S. p. A
JOB NO. ORDER NO. ITEM NO. SERIAL NO. DRAWING NO.
Commessa N° Ordine N° Sigla N° fabbr. Disegno N°
2010/005/T 10PU-000265-PR T10 HR 4320 6725-2010
Dwg . Dim. . Material Test|In.
Component Item Q.ty Material (Thk, etc) Test No. Heat No. Supplier Report no. |Ag
PIPE s10 | 208 | 2 SA333Gr. 6 023 / 98186 PIETRA 13121
SALZGITTER
PLATE sto | 209 | 2 SA 516 Gr. 60 5 Thi. 689555 46729 acHeTanL | 602027
PIPE s10| 210 | 2 SA333Gr. 6 ons / 13249 PIETRA 19848
VALVE 211 1 SA 105 NPS %2 Valve's documentation ( Section G )
NPS
PLUGFEM.HH. S10| 212 | 1 SA 350 LF2 NPT / A19916 FIORI 950
3000#
PIPE siz| 213 | 1 SA 106 Gr. B o2 / 12149 PIETRA 19460
PIPE siz ] 214 | 2 SA333Gr. 6 o2 / 98186 PIETRA 13121
ELBOW90°LR S12| 215 | 1 | SA420Gr.wpLe | 2213 / 346747 LR NEFITTINGS| 002784/10-SD
X277 (66C)
VALVE 216 | 1 SA 105 NPS Valve's documentation ( Section G )
NPS Y2
PLUGFEM.HH. S12| 217 | 1 SA 350 LF2 NPT / A19916 FIORI 950
3000#
TERMOWELL
(D) 218 | 2 SA 350 LF2 025 / 285/03 FIORI 1224
1SF712/
LIFTING LUG 20 | 2 SASI6Gr60 | 20Thk | oo 1SF712 |METINVEST| 196989
INF672/
SHELL s20] 230 | 1 SASIGGL70 | 30Tk | oo INF672 |METINVEST| 197527
EXPANSION INOFLEX Type SUW , . .
JOINT 820 | 231 1 No. S\SU61309-2 g%ﬁ 1200 Inoflex's documentation ( Section A )
De 1360 LA FORGIA
FLANGE s | 232 | 1 SA266Gr.2 | @i1200|  0-411 5249 M 0341/10
113 DI BOLLATE
NPS 6 BINDA &
WN-RF FLANGE S15 | 233 | 1 SA 105 o / 84823 GALPERTI 6243
PIPE si5| 234 | 1 SA333Gr.6 @ 11889.? / 380159 [VOESTALPINE| 748237
. @ 1683 343402
ELBOW O°LR  S15| 235 | 2 | SA420Gr. WPL6 |2 o / X607 INTERFIT 10-02679
INE936/
CONICAL HEAD 301 | 1 SASI6GL70 | 16THk | oD INE936 | METINVEST | 187601
1TF442/
SHELL 302 | 1 SASIEGRT0 | 1SThk | oo 1TF442 |METINVEST| 195974
NPS 24 BINDA &
WN-RF FLANGE S5 | 303 | 1 SA 105 o / 484/1 GALPERTI 6243
PIPE ss | 304 | 1 SA516Gr.70 | 25Thk. | 90815-01 341802 | DILLINGER | 55 600002
; HUTTE
INSPECTOR INSPEG C.I. CIVIDAC




COSTRUZIONI INDUSTRIALI
MILL REPORT SUMMARY JHEET 3 F 5
Foglio di
8. p. A,
JOB NO. ORDER NO. ITEM NO. SERIAL NO. DRAWING NO.
Commessa N° Ordine N° Sigla N° fabbr. Disegno N°
2010/005/T 10PU-000265-PR T10 HR 4320 6725-2010
Dwg . Dim. . Material Test|In.
Component Item Q.ty Material (Thk, etc) Test No. Heat No. Supplier Report no. |Ag
1TE282/
REINFORCING 85 | 305 | 1 SASIGGr70 | 20Tk | LS 1TE282 | METINVEST | 186031
NPS 24 OFFICINE
BL-RFFLANGE S5 | 306 | 1 SA 105 e / 628737 | g rrrioern | 500916
STUD BOLT ss | 308 | 20| SA193Gr.B7 o / AC5300 EMI 4179
HEX NUT ss | 309 |40 | sAwscron | 4L / 10364 EMI 4179
PIPE SUPPORT 311 | 1 SA516Gr.70 | 10Thk. | 331943 001 18627 EVRAZ 15451/2008
T : VITKOVICE
ROD _ 1TE282/
(o18) 315 | 1 SASI6G.70 - | 20Thk | oS8 I1TE282 | METINVEST | 186031
WN-RF FLANGE S16 | 318 | 1 SA 105 RIS / 74217 FERRARI 5.690/1
2213
PIPE si6] 319 | 1 SA 106 Gr. B o / 12149 PIETRA 19460
NPS ¥
PLUGFEM. HH. S19 | 320 | 1 SA 350 LF2 NPT / A19916 FIORI 950
3000#
S13 ?213
PIPE si4| 321 | 1 SA 106 Gr. B b / 12149 PIETRA 19460
S18 x5
S13 2213
PIPE si4| 322 | 13 SA333Gr. 6 > / 98186 PIETRA 13121
S18 X
S13 @213 346747
ELBOW 90°LR  S14| 323 | 4 | SA420Gr. WPL6 2 / ERNEFITTINGS| 002784/10-SD
s18 x2. (66C)
SI3 @213
TEE Si4| 324 | 4 | SA420Gr. WPL6 > / 11814 OMR. 32198
S18 X
s13 NPS % BINDA &
WN-RF FLANGE 513 | 325 | 2 SA 105 el / 33154 GALPERTI 6243
NPS 3 BINDA &
BL-RF FLANGE S14 | 326 | 2 SA 105 o / 90399 GALDPBRTI 6243
VALVES S19 | 327 | 2 SA 105 NPS % Valve's documentation ( Section G )
S13 EVRAZ
SUPPORT si4| 328 | 2 SAS516Gr.70 | 10Thk. | 331943 001 18627 15451/2008
o1 VITKOVICE
NPS 1 BINDA &
WN-RF FLANGE 4 | 329 | 1 SA 105 oo, / 677 GALPERTI 6243
PIPE s4 | 330 | 1 SA333Cr.6 o34 / 13249 PIETRA 19848
PIPE s4 | 331 | 2 SA 333 Gr. 6 o / 771412 TENARIS | 07/28491
ELBOW90°LR 4 | 332 | 2 | SA420GrWeLs | 2232 / 3(81'(’)(1’)7)4 ERNEFITTINGS |044500/09-HG
SALZGITTER
PLATE s4 | 333 | 1 SA 516 Gr. 60 STh | , 689555 46729 PacusTanL | 602027
—1
INSPECTOR INSPEC o
(
Reviewgd
ASME Al -, :
4367 2olo
/4




COSTAUZIONI INDUSTRIALI
[EU\W[]@ A@ MILL REPORT SUMMARY |55t 4 9F 5
Foglio di
S. p. A,
JOB NO. ORDER NO. ITEM NO. SERIAL NO. DRAWING NO.
Commessa N° Ordine N° Sigla N° fabbr. Disegno N°
2010/005/T 10PU-000265-PR T10 HR 4320 6725-2010
Dwg . Dim. . Material Test|In.
Component Item Q.ty Material (Thk, etc) Test No. Heat No. Supplier Report no. |Ag
NAME PLATE SALZGITTER
SUPPORT 334 | 1 SA 516 Gr. 60 5 Thk. 689555 w619 AL RN 602027
REINFORCING
RIE oG 86| 37| 2 SAS516Gr.70 | 10Thk. | 5820598-1 700612 ARCELOR | 88468-02
1TD464/
LIFTINGLUG  s6 | 338 | 2 SASI6Gr.70 | 20Tk | ITD464 | METINVEST | 169152
PIPE 339 | 4 SA 106 Gr. B x®57136 / 13269 PIETRA 20302
e 1100 LA FORGIA
TUBE SHEET 350 | 1 SA 266 Gr. 2 e 1o 0-412 5249 DrBOLLATE | M0342/10
«U” TUBE 351 |560| sA210Gr.Al |28 / 192727 RONCONI 7406
BAFFLE 352 | 1 SA516Gr.60 | 12Thk I:)Sz%ﬂ’ PSA781 | TRAMETAL | 139542
NPS 12 BINDA &
L] FLANGE s6 | 358 | 1 SA 105 e / 42498 GALPERTI 6243
PIPE s6 | 359 | 1 SA333Gr. 6 ?{3;223&8 / 967568 TENARIS 06/27189
RING INE936/
o mic) s6 | 360 | 1 SASI6GL70 | 16Tk | LA INE936 | METINVEST | 187601
1TF442/
REINFORCING 6 | 361 | 1 SASIEGr70 | 15Tk | oo ITF442 | METINVEST | 195974
T1 NPS 8 BINDA &
WN-RFFLANGE &3 | 401 | 2 SA 105 o / 308974 GALPERTI 6243
PIPE o | 402 | 2 SA 333 Gr. 6 0219.1 / 900447 TENARIS 10/01943
x 12.7
T3 3213 -
PIPE 403 | 2 SA 333 Gr. 6 221 / 98186 PIETRA 13121
o T3 @213
ELBOW90°LR 13 | 404 | 2 | SA420Gr.WPL6 | 2712 / 966471 IRC 3020
T3 SALZGITTER
PLATE 31405 | 2 SA 516 Gr. 60 5 Thk. 689555 679 | g | 602027
o N
PLUGFEM.HH. 1o | 406 | 2 SA 350 LF2 NPT / A19916 FIORT 950
3000#
TERMOWELL
(oahuans ) 409 | 4 SA 350 LF2 @25 / 285/03 FIORT 1224
REINFORCING 411 | 2 SASI6Gr.60 | 12Thk | 82426002 17226 wgl;ggfgw 32819/2006
REINFORCING 412 | 1 SASI6Gr.60 | 12Thk | 82426 002 17226 VI?;%;’ECE 32819/2006
CHANNEL 1TF442/
COURSE 420 | 1 SASIGGR70 | ISThk | oo 1TF442 | METINVEST | 195974
CHANNEL 21 | 1 sA266Gr2  |oiiom|  oan 5249 LAFORGIA |y /5241110
FLANGE " H= 110 DI BOLLATE
INSPE}

INSPECTOR




COSTAUZIONI INDUSTRIALI

ETVimAR

MILL REPORT SUMMARY | %’ 5 a 5

8. p.
JOB NO. ORDER NO. ITEM NO. SERIAL NO. DRAWING NO.
Commessa N° Ordine N° Sigla N° fabbr. Disegno N°
2010/005/T 10PU-000265-PR T10 HR 4320 6725-2010
Dwg . Dim. . Material Test|In.
Component Ttem Q.ty Material (Th, etc) Test No. Heat No. Supplier Report no. |Ag
PSAT81/
PARTITION 422 | 1 SASI6Gr60 | 12Thc | 0TS PSA781 | TRAMETAL | 139542
Té6 NPS 1 BINDA &
WN-RFFLANGE 1% | 423 | 2 SA 105 s / 2288 PRk 6243
T6 @334
PIPE | 424 | 2 SA 333 Gr. 6 9334 / 13249 PIETRA 19848
LIFTING LUG 501 | 1 SASI6Gr.60 | 12Thk | 82426002 17226 W?;gg@ 1281912006
CHANNEL e 1220 LA FORGIA DI
COUER 502 | 1 SA 266 Gr. 2 e 122 0-412 5249 ot M0342/10
STUD BOLT 504 | 40 |  SA 193 Gr.B7 ox / ADO0462 EMI 4179
HEX. NUT so5 | 80| salscrom | 2% / 75583 EMI 4179
SADDLE 1TF442/
el 601 | 2 SASI6GLT0 | 15Thk | ot ITF442 | METINVEST | 195974
SALZGITTER
CLOSING DISC 701 | 1 SA 516 Gr. 60 SThc. | 689555 wm9 | | 602027
SALZGITTER
PLATE 721 | 1 SASI6Gr60 | sThk | 689555 sm9  |SAEEER | 602027
SUPPORT PLATE 759 | 2 SAS16Gr.60 | 10 Th 7()%338‘;/ 7SE981 | METINVEST | 190677
7SE981/
SUPPORT PLATE 762 | 1 SASI6Gr60 | 10Thk | LS 7SE981 | METINVEST | 190677
7SE981/
SUPPORT PLATE 763 | 1 SASI6Gr.60 | 10Thc | UM 7SE981 | METINVEST | 190677
NAME PLATE SALZGITTER
SUPPORT 770 | 1 SA 516 Gr. 60 SThk. | 682950 5209 | ey | 597734
ARCELOR
FLANGE 901 | 1 SASI6Gr.70 | 30Thk | 3688046-1 779483 SN 01547-02
WELDING MATERIAL CERTIFICATE
CERTIFICATE OF
CONFORMITY SEVERAL
—
//
INSPECTOR INSPE C.1. CIVIDAC
VIDAC S.p-
EMO
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Ordine Colata Descrizione Q.th Materiale
Order Heat Pescription Q.ty Material
1066/10 00040 B16.5 150 BL 24" RF 2  A/SA105N ASME W ED. 07 ADD,
P ——————— P— 09 - B —
1066/10 00040 B16.5 150 BL 24" RF 3 A/SA105N ASME H ED. Q7 ADD.
: e .
COLATA {HEAT  MATERIALE / MATERIAL AGCIAIERIA | STEEL PLANT 1T
00040 A/SA105N ASME Il ED. 07 ADD. 09 RUBIERA 1
. ANALISI CHIMICHE - CHEMICAL ANALISYS
¢ [ win Sl P S Cr | Cu | Ni | Sn | Mo [ Ceq | Al | Ti Vv | Hb
Min 06 | 0.15 0,015
X 1018 1 111 | 022 |0008] 0005 0,15 | 0,24 | 0,44 | 0,013 | 0,03 | 0.41 [ 0,025 | 0,002 | 0.004 | 0,002
Max] 0,22 | 135 | 0,3 (0035} 004 | 0,3 | 04 | 04 012 | 0,43 | 0,05 0,05

C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+{N+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS

Snervamento Roftura _| _Allunganiento Strizione Resilienza Durezza
Yield point Rs N/mmq [Tensile stren. R Nimm Elongation A% Reduct Araa Z% Impact Test J -10°C Brinell hard HB
Min 250 485 22 ] 30 137
X 331 558 29 5] 106 -82 - 112 153 - 155
Max 655 197
Tes! standard conforming to ASTM A370 — According to NACE MR D175/03 - PED 87/23/EC E EN 13445
Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 00040 B16.5 150 BL 24" RF 1 AISA105N ASME Il ED. 07
- _ ADD.09
COLATA / HEAT MATERIALE | MATERIAL ACCIAIERIA | STEEL PLANT T.T.
00040 A/SA105N ASME Nl ED. 07 ADD.0S RUBIERA 1

ANALIS| CHIMICHE - CHEMICAL ANALISYS

c Mn Si P S Cr Cu Ni Sn Mo | Ceq Al TV Nb
Min ‘0,6 | 0,15 0,015
X | 0,6 | 1,11 | 0,22 [o.008 |0,009} 0,15 | 0,24 | 0,14 | 0,013 0,03 | 0,41 | 0,025 0,002 | 0,004 | 0,002 |.
Max| 022 | 135 | 03 |[0035} 0,04 | 03 04 0,4 0,12 } 0,43 | 0,05 0,05

C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+{Ni+Cu)}15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS

Snervamento Rottura Alluhgamento Strizicne Resilienza Durezza |

) Yield poini Rs. N/mmg [Tensile siren, R Nimmg __ Elongation A% Reduct Area Z% impact Test J -10°C Brinell hard HB
Min 250 485 22 30 137 :{I
X 331 558 29 60 108-92 - 112 153 - 156 It
Max 655 197 i
Test standard conforming to ASTM A370 ~ According to NACE MR 0175/03 and Your spec. Sheet FO4A l

a} Trattaments termico / Heat trestment 4) Normallzzato / Normallzed and tempered, o} Controlio visive e dimensionale soddisfacente.

1) Normalizzato & 820 °C / 1 h/ 25 mm:. & raffreddato In aria caima. Satisfactory visual and dimensionel check.

5 N
Normslized at 820 °C / 1 h / 25 mm. end cooled In still air . )
isi t o d) Acsiaio elaborato al forno slsttrico e caimato.
2 Solublhzzata / Soluton Treatsd and quenchad. b} | valori dslle. analisi chimiche sono ricavati dal certificato 1]

di Acciaieria, Killed stegl made by electric furnace.
3} Bonlficato / Quenched snd temporsd. L~ Chemical analisys values afe taken from base certificale.
TRADE MARK p. OFFICINE ZIND L PERTI S.r.l. COLLAUDA] PagFoR ENTE C. / INSPEC. AGENCY

Binda Iperti s
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Ordine Colata Descrizione Q.ta Materiale
Order Heat  Description Qty Material
1066/10 2288 B16.5 150 WN 1" RF $.XS Sp. 4,55 5 /7/ 2 A/SA105N ASME il ED. 07 P423
; ADD.09 o
COLATA | HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
2288 AISA105N ASME Il ED. 07 ADD.0S OLIFER - ACP 1
. ANALIS] CHIMICHE - CHEMICAL ANALISYS
Cc Mn Si P S Cr Cu Ni Sn Mo | Ceq.{ Al Tt v Nb
Min 06 | 0,15 0,015
X | 017 | 1,42 | 0,19 | 0,008 | 0,008 | 0,41 | 0,2 0,2 {0,014| 0,05 | 0,42 | 0,02 0,0005}0,0002
Max| 022 | 135} 03 |0,035] 0,04 | 03 0,4 04 0,12 } 043 | 0,05 0,05
C.Eq:.CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmg [Tensile stren. R N/mmg Elongation A% Reduct Area 2% Impact Test Brinell hard HB
Min 250 485 22 30 137
X 331 568,5 30,5 62 153 - 155
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 308974 B16.5 150 WN 8" RF S. 80 Sp. 12,7 ::;/7" 2 A/SA105N ASMEIIED. 07 p q041
—/ ADD.09 o
COLATA / HEAT MATERIALE | MATERIAL ACCIAIERIA | STEEL PLANT T.T.
308974 AISA105N ASME Il ED. 07 ADD.09 STEEL 1
ANALIS] CHIMICHE - CHEMICAL ANALISYS
[ Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti \4 Nb
[ min 06 | 015 0,015
"X lo16 | 125|021 ]0,015}0,001] 0,08 { 0,06 | 0,05 0,02 | 0,41 10,028 0,05 | 0,001
[ Max| 0,22 | 1,35 | 0,3 j0,035] 0,04 | 0,3 0.4 0.4 0,12 | 0,43 | 0,05 0,05 )
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(NHCu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq [Tensile stren. R N'mmg Elongation A% Reduct Area Z% Impact Test Brinell hard HB
Min 250 485 22 - 30 137
X 343 558 28 60 153 - 155
Max 655 197

Test standard conforming to ASTM A370 — According o NACE MR 0175/03 and Your spec. Sheet FO4A

¢) Controlio visivo e dimensionale soddisfacente.
Satisfactory visual and dimensional check.

a) Trattamento termico / Heat ireatment 4) Normalizzato / Normalized and tempered.

1) Normalizzato a 920 °C / 1 h / 25 mm. e raffreddato in aria caima.

Normalized at 920 °C/ 1 h / 25 mm. and cooled in still air. 5

) . b) 1 vafori defle analisi chimiche] sono ricavatl dal certificato d) Accialo elaborato al forno elstirico e calmato.
2) Solubllizzato / Solution Treated and quenched. di Acciaienia. Killed steel made by electric furnace.
3) Bonificato / Quenched and tempered. Chemical analisys values argtaken fiom base certificate.
TRADE MARK p. OFFICINE & QALPERTI S.rl. COLLAUDAT! E’/‘-bdébk’ﬁrt)ﬁ ENTE C. / INSPEC. AGENCY
o Binda & Galperti sl
l QualitpDepartment
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Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 33154 B16.5 150 WN 1/2" RF STD Sp. 2,77 — /7 2 A/SAT05NASMEIIED.07 P.325
_// / ADD.09
COLATA [ HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
33154 AISA105N ASME Il ED. 07 ADD.0S CARONNO 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
C Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti A\ Nb
[ Min 06 | 0,15 0,015
U X {0,475] 0,7 | 0,25 0,014 0,017} 0,11 | 0,46 | 0,07 | 0,009 0,01 | 0,33 | 0,015} 0,01 | 0,001
Max| 022 { 135} 0,3 |0,035] 0,04 { 0,3 0,4 0,4 0,12 | 043 | 0,056 0,05
C.Eq:CE = C+Mn/B+(Cr+Ma+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmq [Tensile stren. R Nimmg Elongation A% Reduct Area Z% Impact Test Brinell hard HB
Min 250 485 22 30 137
X 326,7 4898 31,8 60,3 145
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material ‘
1066/10 42460 UNI 2282/29 DN 200/219,1 PN 16 S.80 WN RF - Cod. 10 A/SA105 ASME Il ED. 07 ADD. 09
12,7
COLATA | HEAT MATERIALE | MATERIAL ACCIAIERIA / STEEL PLANT T.T.
42460 AISA105 ASME Il ED. 07 ADD. 09 SAN ZENO ACCIAI 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
[ Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti A\ Nb
[ Min 0,6 | 0,15 0,015
X 0,18 1,2 0,25 }0,025}0,009! 0,11 | 0,23 01 {0,014 0,02 ] 043 |0,031}0,002 0,001 { 0,003
I Max| 0,22 | 1,35 03 |0035] 0041} 03 0,4 0,4 0,12 | 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmg [Tensile stren. R N/mmg Elongation A% Reduct Area 2% impact Test J -10°C Brineli hard HB
Min 250 485 2z - 30 137
X 328 521 30 62 97 -102-110 151 -1583
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445

a) Trattamento termico / Heat treatment

1) Normalizzato a920°C/1h/25 mm. e raffreddato in aria calma.
Normalized at 920 °C / 1 h/ 25 mm. and cooled in still air.

2} Solubilizzato / Solution Treated and quenched.
3) Bonificato / Quenched and tempered.

4) Normalizzato / Normalized and tempered.

5

b) | valori delle analisi chimiche
di Acclaleria.
Chemical analisys values are i

sjno ricavati dal certificato

en from base certificate.

¢} Controllo visivo e dimensionale soddisfacente.
Satisfactory visual and dimensional check.

d) Acciaio elaborato al forno elettrico e calmato.
Killed steel made by electric fumace.

TRADE MARK p. OFFICIN DA &GALPERTI S.rl. oomuomdali' NSFREoR ENTE . INSPEC. AGENCY
EE Binda &\Ggiperti s.rl
Quality Wepartment
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Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Qty WMaterial
1066/10 42498 B16.5 300 LJ 12" FF i yas 1  A/SA105NASME IED.07 P.35§
= /7 ADD.09 4
COLATA/HEAT  MATERIALE / MATERIAL ACCIAIERIA / STEEL PLANT T.T.
42498 AISA105N ASME Il ED. 07 ADD.09 DUFERDOFIN 1

ANALISI CHIMICHE - CHEMICAL ANALISYS

C | Mn ] Si | P | 8 | Cr [ Cu] Ni | Sn | Mo | Ceg | Al | Ti v | Nb
| Win 06 | 015 | 0,015

Tx |08 118 | 0,24 |0,017]0,006] 0,12 | 0,19 | 0,08 0,02 | 0,42 | 0,033 {0,002 | 0,002 | 0,001
Max| 0,22 | 3351 03 }0035)004 ] 03 | 04 | 04 012 | 0,43 | 0,05 0,05

C.Eq:CE = C+Mn/6+{Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS

Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq |Tensile stren. R N/mmq Elongation A% Reduct Area 2% impact Test Brinell hard HB
Min 250 485 22 30 137
X 370 519 27,3 50,44 152 - 158
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

Ordine Colata Descrizione Q.tx Materiale
Order Heat Description Qty Material
1066/10 484/1 B16.5 150 WN 24" RF Thk. 15 2  A/SA105N ASME Il ED. 07 ADD.
09
1066/10 484/1 B16.5 150 WN 24" RF Thk. 15 3  A/SA105N ASME Il ED. 07 ADD.
09
COLATA/HEAT  MATERIALE | MATERIAL ACCIAIERIA / STEEL PLANT T.T.
484/1 AISA105N ASME H ED. 07 ADD. 09 ZELEZIARNE 1
ANALIS] CHIMICHE - CHEMICAL ANALISYS
C | Mn | Si P S Cr | Cu| Ni | Sn | Mo | Ceq | Al Ti v Nb
Min 06 | 0,15 0,015
X | 0,18 | 0,83 | 0,22 {0,011]0012] 02 | 0,19 | 0,08 0,01 | 0,38 [0,023 0,004 | 0,001
Max| 022 | 1,35 | 0,3 j0035|/ 0,04 ] 03 | 04 | 04 012 | 0,43 | 0,05 0,05
C.Eq:CE = C+Mn/6+{Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS

Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq [Tensile stren. R N/'mmg Elongation A% Reduct Area Z% Impact Test J -10°C Brinell hard HB
Min 250 485 22 30 137
X 330 518 27,5 56 85-94-110 148 - 150
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445

A4
a) Trattamento termico / Heat treatment 4) Normalizzato / Normalized and tempere}.j ¢) Controlio visivo e dimensionale soddisfacente.

1) Normalizzato 2 820 °C /1 h / 25 mm. e raffreddato in aria calma. Satisfactory visual and dimensional check.

! ! ! b) { valori delle analisi chimiche sono ricavai da! certificato d} Acciaio el aborato al forno elettrico e calmato.
2) Solubilizzato / Solution Treated and qUEHC/ 1ed. ) | valo >

di Acciaieria. Killed steel made by electric fumace.
3) Bonlficato / Quenched and tempered. Chemical analisys values are takenfmom base certificate.
+HHH e
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Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 484/1 B16.5 150 WN 24" RF Thk. 15 = 1 AJSA105N ASME Il ED. 07
>/ ADD.09 <+ F
COLATA [ HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
434/1 AIJSA105N ASME Hll ED. 07 ADD.09 ZELEZIARNE 1
ANALISI CHIMICHE - CHEMICAL ANALISYS -
Cc Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti \ Nb
[ Min 0,6 | 0,15 0,015
' xl1o18]083]022}{0011]0012| 02 | 0,19 | 0,08 0,01 | 0,38 | 0,023 0,004 | 0,001
Max| 022 | 135| 03 |0,035) 004 | 0,3 0,4 0,4 0,12 § 0,43 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq {Tensile stren. R N/mmg Elongation A% Reduct Area Z% Impact Test Brinell hard HB
Min 250 485 22 30 137
X 330 518 27,5 56 148 - 150
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

Ordine Colata Descrizione Qta Materiale
Order Heat Description Q.ty Material
1066/10 5621 B16.5 300 WN 4" RF S.XS Sp. 8,56 _//, 1 A/SA105N ASME ILED. 07 £Jog -
> ADD.09 a—
COLATA | HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
5621 AISA105N ASME 1l ED. 07 ADD.09 OLIFER - ACP 1
. ANALISI CHIMICHE - CHEMICAL ANALISYS
c Mn Si P S Cr Cu Ni Sn Mo | Ceqg Al Ti \' Nb
[ Wiin 06 | 0,15 0,015
. X 10,167 1,14 | 0,213 | 0,008 | 0,008 | 0,14 | 0,15 | 0,14 | 0,007 | 0,05 0,41 | 0,02 0,001 | 0,001
! Max| 0,22 | 1,35 03 |0,035] 0,04 0,3 0.4 0,4 0,12 { 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmqg [Tensile stren. R N/mmq Elongation A% Reduct Area 2% Impact Test Brinell hard HB
Min 250 485 22 - 30 137
X 358 559 30 60,5 151~ 158
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

0%

a) Trattamento termico / Heat treatment

1) Normalizzato & 820 °C / 1 h / 25 mm. e raffreddato in aria calma.
Normalized at 920 °C / 1 h / 25 mm. and cooled in still air

2) Solubliizzato / Solution Treated and quenched.

4) Normalizzato / Norralized and tempered.

5)

c} Controllo visivo & dimensionale soddisfacente.

Satisfactory visual and dimensional check.

b} | valori delle analisi chimiche sono

di Accialeria.

Heavatl dal certificato

d) Acciaio elaborato al fomo elettrico e caimato.
Killed steel made by electric furnace.

e

Quality Digpartment
v

3) Boriificato / Quenched and tempered. PN Chemical analisys values are jaken|from base certificate.
TRADE MARK p. OFFICINE BIfDA R GALRERTI S.r. cowLaupatohe ¥ HeakPor ENTE C. / INSPEC. AGENCY
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Ordine Colata Descrizione Q.ta WMateriale
Order Heat Description , Q.iy WMaterial
1066/10 6408 UNI 2284/29 DN100 PN25/40 5.40 WN RF - Cod. 6,02 10 AJSA105 ASME Il ED. 07 ADD. 09
1066/10 6408 UNI 2284729 DN125 PN25/40 S.40 WN RF - Cod. 6,55 . 5 A/SA105 ASME Il ED. 07 ADD. 09
COLATA | HEAT MATERIALE / MATERIAL ) ACCIAIERIA ] STEEL PLANT T.T.
6408 AISA105 ASME Il ED. 07 ADD. 09 OLIFER - ACP 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
C Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti \ Nb
i Min 06 | 0,15 . 0,015 ‘
U"x {o186| 0,78 | 0,19 | 0,004 | 0,008 0,05 | 0,07 | 0,07 | 0,005 ] 0,019 0,34 { 0,02 0,002 | 0,001
Max] 0,22 | 1,35 0,3 |0,035] 0,04 0,3 0,4 04 | 0,12 | 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+(CrtMo+V)/5+(Ni+Cu)y/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmq [Tensile stren. R Nimmgq Elongation A% Reduct Area Z% impact Test J -10°C Brinell hard HB
Min : 250 485 22 30 137
X 326 495 28 63 75-82-88 145 - 148
Max 655 197
Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445
Ordine Colata Descrizione Qi3 Materiale
Order Heat Description Qty HMaterial
1066/10 6440 UNI 2282/29 DN15 PN10/16 S.40 WN RF - Cod. 2,77 15 AJ/SA105 ASME Il ED. 07 ADD. 09
1066/10 6440 UNI 2282/28 DN 25 PN10/16 S.40 WN RF - Cod. 3,38 10 A/SA105 ASME Hl ED. 07 ADD. 09
COLATA [ HEAT MATERIALE | MATERIAL ACCIAIERIA | STEEL PLANT TT.
6440 AISA105 ASME Il ED. 07 ADD. 09 OLIFER - ACP 1
ANALIS! CHIMICHE - CHEMICAL ANALISYS
c Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti v Nb
U'Min 06 | 0,15 0,015
( X |0,175 1,11 | 0,208 } 0,006 | 0,007 | 0,06 | 0,17 | 0,16 { 0,01 | 0,05 04 10,024 0,001 |0,0002
rMax 0,22 | 1,35 03 |0,035] 0,04 0,3 0,4 04 0,12 | 0,43 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu}/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmg [Tensile stren. R N/mmg Elongation A% Reduct Area Z% impact Test J -10°C Brinell hard HB
Min 250 485 22 30 137
X 363 558,5 30,5 59 98 - 88 - 82 150 - 153
Max 655 197
Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445
a) Trattamento termico / Heat treatment 4) Normalizzato / Normalized and tempered. ¢} Controlio visivo e dimensionale soddisfacente.

1) Normalizzato a 820 °C / 1 h/ 25 mm. e raffreddato in aria caima. 5 Satisfactory visual and dimensional check.

Normalized at 920 °C / 1 h / 25 mm. and cooled in still alr. . . )
) . b} | valori delle analisi chimiche sono rigavati dal certificato d) Acciaio elaborato al forno elettrico e calmato.
2) Solubliizzato / Solution Treated and quenched. di Acciaieria. Killed steel made by electric furnace.
3} Bonificato / Quenched and tempered. P Chemical analisys values an;.tgl\rfg flom base certificate.
TRADE MARK p. OFFICINE BINDA &GALHERY S.rL. ogu\u ATOE[% H/! LAEETOR ENTE C. / INSPEC. AGENCY
; 1
g Inda & Galpeiti sl
'E\ Quality Delpartment
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23813 CORTENOVA {LC] italy - Via Roma, 43 s £ e
Tel. +39 [0)341.801.333 - Fax +39 [0)341.901.300 @ N /NR. 6243 DATA/DATE
http: / /www.officinebindaegalperti.com By ¥4
e-mail: obg@officinebindaegalperti.com AP;;VED ATA/DATE 27/04/2010 23/04/2010
Spett. / Messrs
.M.G. INTERNATIONAL di Rosgsetto Andrea
Via Masero n. 57
- 10010 - SCARMAGNO (TO)
rossetto.andrea@imginternational.it | Page7of10 |
Ordine Colata Descrizione Qta Materiale
Order Heat Description Q.ty Material
1066/10 677 B16.5 150 WN 1" RF STD Sp. 3,38 E’/’/" 1 AI/SA105N ASME Il ED. 07 P, 32‘5
o0 0 ADD.09
1066/10 677 B16.5 150 WN 1" RF 8.XS Sp. 4,55 [ 1  A/SA105N ASME It ED. 07 P /MO
/7 ADD.09
COLATA / HEAT MATERIALE | MATERIAL ACCIAIERIA | STEEL PLANT T.T.
677 AISA1 05N ASME Il ED. 07 ADD.0S OLIFER - ACP 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
C Mn S P 8 Cr Cu Ni Sn Mo | Ceq Al Ti v Nb
Min 06 | 0,15 0,015
X {0177} 1,15 | 0,224 | 0,008 | 0,005} 0,42 | 0,16 | 0,12 {0,013 | 0,05 | 0,42 | 0,02 | 0,002 ] 0,001 | 0,002
Max] 0,22 | 135} 03 {0,035| 004 | 03 0,4 0,4 0,12 | 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq [Tensile stren. R N/'mmg] Elongation A% Reduct Area 2% impact Test Brinell hard HB
Min 250 485 22 30 137
X 331 528 32 80,5 151 ~ 153
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

Ordine Colata Descrizione Q.t2 Materiale
Order Heat Description Q.ty Material
1066110 7461 B16.5 300 WN 3" RF STD Sp. 5,48 = /—— 1 A/SAT05N ASME IED. 07 P. 202
2/ ADD.09 -
COLATA / HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
7461 AISA105N ASME It ED. 07 ADD 09 OLIFER - ACP 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
. c Mn Si P ] Cr Cu Ni Sn Mo | Ceqg Al Ti \'/ Nb
Min 0,6 0,15 0,015
X |0,164} 1,14 {0,237 | 0,007 {0,006 | 0,07 | 0,19 | 0,15 {0,012] 0,05 0,4 0,03 0,001 [0,0002
Max| 0,22 | 1,35 0,3 10,035]| 0,04 0,3 0,4 04 012 | 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+{Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq [Tensile stren. R N/'mmg Elongation A% Reduct Area Z% Impact Test Brinell hard HB
Min 250 485 22 30 137
X 368 558 30 62 155 - 158
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

a} Trattamento termico / Heat treatment

1) Normalizzato a 820 °C / 1 h / 25 mm. e rafireddato in aria calma.
Normalized at 920 °C / 1 h / 25 mm. and cooled in still air.

2) Solubliizzato / Solution Treated and quenched.
3) Bonlficato / Quenched and tempered.

4) Normalizzato / Normalized and ten;;ered.

5
b) 1 valori defle analisi chimiche

song/ricavati dal certificato
dl Accialeria.
Chemical analisys values are takgn from base certificate.

¢} Controlio visivo e dimenslonale soddisfacente.
Satisfactory visual and dimensional check.

d} Acclaio elaborato al forno elettrico e calmato.
Killed steel made by elsctric furnace.

TRADE MAFRK p. OFFICINE BINDA & GANPERTI S.r. COLLAUDATOHEf BERESTOR ENTE C. / INSPEC. AGENGY
545 Binda & erﬁ sl
Quality Qlegartment
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Ordine Colata Descrizione Q.ta WMateriale
Order Heat Description Q.ty WMaterial
1066/10 83617 UNI 2284/29 DN150 PN25/40 S.80 WN RF - Cod. 10,97 5 AJSA105 ASME Il ED. 07 ADD. 09
COLATA / HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
83617 AISA105 ASHE It ED. 07 ADD. 09 RUBIERA 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
[ Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti \'/ Nb
Min 0,6 0,15 , 0,015
X ]o0,205] 0,72 | 0,27 | 0,008 0,004 0,48 | 0,07 | 0,05 | 0,007 0,02 | 0,37 | 0,024 | 0,003 0,002 { 0,002
Max| 0,22 | 1,35 0,3 10,035} 0,04 0,3 04 0,4 0,12 | 0,43 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+{Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmq [Tensile stren. R N/mmq Elongation A% Reduct Area Z% Impact Test J -10°C Brineli hard HB
Min 250 485 22 30 137
X 331 509,5 30,6 60 114-82-89 148 - 150
Max 655 197
Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445
Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.fy WNaterial
1066/10 84823 B16.5 300 WN 6" RF S.XS Sp. 10,97 z:/"’ 1 A/SAI0SNASMEIIED.O7 p,233
e ADD.09 -«
COLATA | HEAT MATERIALE / MATERIAL ACCIAIERIA [ STEEL PLANT T.T.
84823 AISA105N ASKE Il ED. 07 ADD.09 RUBIERA 1
ANALISI CHIMICHE - CHEMICAL ANALISYS
Cc Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti \ Nb
- Min 0,6 0,15 0,015
X | 0,16 | 1,16 0,3 0,01 10,004} 0,18 0,1 0,43 (0,008} 0,03 | 0,41 | 0,03 | 0,002} 0,02 | 0,001
 Max| 0,22 | 1,35 0,3 10,035} 0,04 0,3 0,4 04 0,12 | 0,43 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5HNi+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmq {Tensile stren. R N'mmq Elongation A% Reduct Area Z% Impact Test Brinell hard HB
1 Min 250 485 . 22 30 137
X 363 558 30 60 163 - 155
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

a) Trattamento termico / Heat treatment

1) Normalizzato a 920 °C / 1 h/ 25 mm. e raffreddato in aria calma.
Normalized at 920 °C / 1 h / 25 mm. and cooled in stil air.

4) Normalizzato / Normalized and tempered.

5)

b} | valori delle analisi chimiche so

o ricavati dal certificato

c) Controllo visivo e dimensionale soddisfacente.
Satisfactory visual and dimensional check.

d) Acciaio elaborato al forno elettrico e calmato.
Killed steel made by electric furnace.

S5

aperti sl

Hinda &
Quality | aparkment

2) Solubilizzato / Solution Treated and quenched. di Acciaieria.
3) Bonificato / Quenched and tempered. TN Chemical analisys values are takpn from base certificate.
TRADE MARK p. OFFICINE BI & GANPERTI S.r.l. COLLAUDATQ{RE e ‘E@TOR ENTE C./ INSPEC. AGENCY
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Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 90399 B16.5 150 BL 3" RF o 2 A/SA105N ASMEIIED.O7 p 324
E / / ADD.0S -+
COLATA [ HEAT MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT T.T.
90399 AISA105N ASME Ii ED. 07 ADD.09 RUBIERA 1
) ANALISI CHIMICHE - CHEMICAL ANALISYS
Cc Mn | Si P S ‘Cr | -Cu Ni Sn Mo Ceq Al Ti \'J Nb
Min 0,6 0,15. 0,015
X 10,195] 0,67 | 0,25 | 0,008 |0,013] 0,14 | 0,22 0,18 | 0,011} 0,05 | 0,37 | 0,026 0,002 | 0,003
Max| 0,22 | 1,35 0,3 |0,0351 0,04 0,3 0,4 0,4 0,12 | 043 | 0,05 0,05
C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yieid point Rs N/mmq {Tensile stren. R N/mmg Elongation A% Reduct Area 2% impact Test Brineli hard HB
Min 250 485 22 30 137
X 298 510 30 60 148 - 150
Max 655 197
Test standard conforming to ASTM A370 ~ According to NACE MR 0175/03 and Your spec. Sheet FO4A
Ordine Colata Descrizione Q.ta Materiale
Order Heat Description Q.ty Material
1066/10 92681 UNI 6093/29 DN 80 PN 16 BL RF 10 AJSA105 ASME Il ED. 07 ADD. 09
COLATA | HEAT MATERIALE |/ MATERIAL ACCIAIERIA / STEEL PLANT T.T.
92681 AISA105 ASME Il ED. 07 ADD. 09 ACC. RUBIERA 1
ANALISI CHIMICHE - CHEMICAL ANALISYS —
C Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti A\ Nb
Min 0,6 0,15 0,015
X |o185) 1,15 1 0,27 | 0,007 0,003} 0,1 0,11 | 0,06 {0,008 0,03 | 0,41 |0,026 | 0,002 0,002 | 0,002
Max| 0,22 | 1,356 0,3 |0,035] 0,04 0,3 0,4 0,4 0,12 | 0,43 | 0,05 0,05
C.Eq:CE = G+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS
Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmq [Tensile stren. R N/'mmg Elongation A% Reduct Area Z% impact Test J -10°C Brinell hard HB
Min 250 485 22 30 137
X 348 550 285 - 60 88-97-92 153 - 155
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 - PED 97/23/EC E EN 13445

a) Trattamento termico / Heat treatment

1) Normalizzato @ 920 °C /1 h /25 mm. e ratfreddato in ara calma.
Normalized at 820 °C / 1 h / 25 mm. and cooled in still air.

2) Solubilizzato / Solution Treated and quenched.
3) Bonificato / Quenched and tempered.

4) Normalizzato / Normalized and tempered.

5

¢} Controtlo visivo e dimensionale soddisfacente.
Satisfactory visual and dimensional check.

di Accialeria.

Chermical analisys values are ta

b} | valori defie analisi chimiche sorr

ricavati dal certificato

d) Acciaio elaborato al forno eletirico e calmato.
Killed steef made by electric furnace.

ken from base certificate.

TRADE MARK

il

p.

OFFICI INDA &

LPERTI S.rl.

ENTE C./ INSPEC. AGENCY




= b
OFFICINE BINDA & GALPERT! s.r.. 3 == pexmmoatonicouaunos | e very NoTe N
PRODUZIONE FLANGE - FORGIATI - GIUNT! ISOLANT! #HlGNet IGQ Lo EN 10204 3.1 861
MANUFACTURE OF FLANGES - FORGED - INSULATING JOINTS W wm I-SO 10474 3 ‘; B
23813 CORTENOVA [LC] taly - Via Roma, 43 4TN o

Tel. +38 (0)341.801.333 - Fax +39 (0)341.901.300 @ N. / NR. 6243 DATA /DATE

http: //www.officinebindaegalperti.com v 774

e-mail: obg@officinebindaegalperti.com AP:R:VED DATA I DATE  27/04/2010 23/04/2010

Spett. / Messrs

1.M.G. INTERNATIONAL di Rossetto Andrea

Via Masero n. 57
- 10010 - SCARMAGNO ( TO)

rossetto.andrea@imginternational.it | Page100f10 |
Ordine Colata Descrizione Qfa WMateriale
Order Heat Description Q.ty Material
1066/10 9752 B16.5 300 WN 5" RF S.XS Sp. 9,52 . 1 A/SAT05NASMEINIED.O7 P lo3
5/ _ ADD.09 S
COLATA/HEAT  MATERIALE / MATERIAL ACCIAIERIA | STEEL PLANT : T.T.

9752 AISA105N ASME Il ED. 07 ADD.09 OLIFER -ACP 1

ANALIS] CHIMICHE - CHEMICAL ANALISYS :

C Mn Si P S Cr Cu Ni Sn Mo | Ceq Al Ti A4 Nb
Min 06 | 0,15 100151 .
X | o017 | 1,41 10,218} 0,008 | 0,003 | 0,07 | 0,15 0,1 {0,005 0,03 | 0,39 |0,033 | 0,002 | 0,001 | 0,002
Max| 0,22 | 1,35 0,3 10,035} 0,04 0,3 0,4 0,4 0,12 | 0,43 | 0,05 0,05

C.Eq:CE = C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15
CARATTERISTICHE MECCANICHE - MECHANICAL CHARACTERISTICS

Snervamento Rottura Allungamento Strizione Resilienza Durezza
Yield point Rs N/mmgq [Tensile stren. R N/mmqg Elongation A% Reduct Area Z% Impact Test Brinell hard HB
Min 250 485 22 30 137
X 368 548 30 60 151 -153
Max 655 197

Test standard conforming to ASTM A370 — According to NACE MR 0175/03 and Your spec. Sheet FO4A

a) Trattamento termico / Heat treatment 4) Normalizzato / Normalized and tempered. ¢} Controllo visivo e dimensionale soddisfacente.

7) Normalizzato a 920 °C / 1 h / 25 mm. e raffreddato in aria calma. . Satisfactory visual and dimensional check.

Normalized at 920 °C / 1 h / 25 mm. and cooled in still alr. i) | valor defl lisl chimich . i dal certifcat d) Acciaio slaborato al forno elettrico e calmato
2) Solubllizzato / Solution Treated and quenched. ) | valori delle analis] chimiche sonp ricavatl Gal certiicato "

di Acciaieria. ees Killed steel made by electric furnace.
3) Bonificato / Quenched and tempered. Chemical analisys values are takdhdiibhgomertificate.
TRADE MARK p. OFFICINE Bl SGALPERTI Sl COLLF@IPﬁI’Q@f/ s@?g r ENTE C. / INSPEC. AGENCY
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COMMERCIALE TUBIACCIAID  Viale Lidice 40-Grugliasco(TO) Kg: 20 . M: 6 . |PipesNa.: 1
“This documen! is reproducsd by 2 comptlerized sysiom and s conform o the orgnl _ - HeatNo.. 13249 Cta's job:  VC0001529 | Date: 11/08/2007 .
OB N INDURTRIALTGVIDAG SR T ONE  |P.O.No: 2001423 ' o 1
o Al CERTIFICATO Dl COLLAUDO N L=848
SOCIETA PER AZIONI \nspestion cecificate - Abnalmneprifzeughis - Serlificat de Récéption Fag. 3
25125 Brescia - Via Orzinuovi, 2 EN 10204 3.1
telef.; 030 3540545 - fax 030 3540204 t Rt e
rdemel: sy pelra-SpaLoT- el infodpletra-spa.com
CLIENTE - Customer : COMMERCIALE TUBI ACCIAIO SFA SH 4320
ORDINE - {rder s ¥V B.VD/304/05/08 DEL 22.07.0658
COMMESSA ~ DOur order : B4BC/122340 29.07.08 {D < 444“
TUBI 5.S.~ Seamless tubes ' LAMINATO A CALDG 0%

Hot rvolled 3 40'330 -

ASTM/ASHME &/5a 333/99 ASHME .5EZ 11

MNORMA — Test standards A
FART & ED BOO1 ADD.2003 NACE MR o1.75 A7

an

TRATT.TERMICDO-Heat treatment

: NORMAL IZZ.920°0C
ACCIAIO —~ Steel grade : GR.&
DIMENSIONI — Sizes : 33,40 x 4,55 Lg 5,0/ 7,0 (Mb)
Nr7TUBI—~ No Tubes SQ0 METRI-Mater 3000,00 PESO~Weight kg 7.B50

SENSO FROVINI : LONBITUDINALE - Specimen direction : Longitudinsi

VALORI RICHIESTI| Rp 0,2 I Rm I A B 15,4%5V50 HER | KV -S89 (e
Requirements——~3:1 »= 240 [r= 415 fr= 24,01 f€= Q0.0 | (J) = 7
PROVETTA i N/mme 1 N/mm2 f ! ] 110 X 2,5
Specimen | SNERVAMENTOI ROTTURA | ALLUNGAMENTO%! DUREZZA1 RESILIENZA
Ser.mmz LD mm | Yeld point iTens.strenghtl Elongation®% {(Hardness! Impact
coLATA-Heat 13249 | I i ; H
I 418,40 50,8 1 374 i Si4 40,2 | i 7e I 36 3O 37
I &i2,.5 50,8 | 376 i 515 [ 3g.8 | i 7B i
I 413,5 80,8 1 378 { 514 I 38,81 ! 78 f
[ 412,86 50,8 | 378 ! 514 I 37,4 | t 78 {
I 413.5 50,8 | 375 I Sl { 38,8 I i 78 f
I 413,55 50,8 1 374 1 517 1 38,7 1 i 78 1
o411, 1 s0,8 ava ; sig | 41,1 ] 7% :
I 913,35 50,8 i 378 1 517 I 39,6 1 ! 78 i
i s13,2 50,8 | 375 { 515 I 39,0 1 ! 78 i
| 412,32 50,8 | 374 t 514 I 39,9 | ! 78 !
I 413,35 50,8 | 372 i 514 { 40,8 1 ! 79 i
I a1i,2 50,8 | 374 ! 5132 [ 39,4 1 ! 78 !
| 411.% 56,8 | 373 f 513 I 40,8 | I 73
1 41R,0 50,8 | 375 [ Sty I 39.6& | ! 78 :
I 413,55 50,8 1 3377 i S1é4 I 38,4 | ! 78 !
i 412,7 50,8 | 75 | 514 1 39,5 1 t 78 ;
I 412,55 50,8 1 371 i 511 I 40,3 i a0 ]
| 413,73 50,8 1 376 ! 517 t 40,8 1 ! 78 :
I 410,7 50,8 | 378 ! 518 bo4l,5 | i 80 !
I 413,02 50,8 | a75 ¢ 517 1 38,3 | ! 75 i
| 413,5 50,8 | 3882 ! 518 38,7 | i 78 i
1 413,5 50,8 | 374 | 5182 P o3B.4 | { 78 :
| 413,55 50,8 | 378 ! 508 i 39,1 1 i 78 i
I 413,35 50,8 1 377 : 505 i 40,0 | { 78 !
| 410, 50,8 | 3706 ! =17 Po&1,9 ! t B3 ! AN
413,35 50,8 | 380G I 510 Io388,7 1 ! 72 ! r 5
SCHIACCIAMENTD CON ESITO FOSITIVO Fiattening test with positive result sf &S
BUANT I TA—Guantity H.TUBI 500 METRI 3000,00 PESO KB 2850 g? i? &
ANALISI CHIMICA DI COLATA % — Heat chemical analysis % T 4 é?
C 0,14 Mn 0,64 Si 0,22 P Q,00% & 0,009 Cr 0,083 Mo .01 & s
Ni ©.04 Cu G,12 Sn 0,007 V 000G Al O,030 & A/ &
Ceg ¢.2& CERTIFICATO DI COLATA~ Heat certificate $§ E
CHECE

%%ﬁﬁﬁ%ﬁg&ﬁﬁﬁ%ﬁﬁ@ﬁ&%ﬁ%§ﬁ§$ﬂﬁﬁﬂ%ﬁ&%ﬁ&ﬁﬁ@ﬂﬁ%mm ifii§‘3§§ﬁ@

responsiviity fr 2ny itegdl o not allowsd use. All piterations ardior faisifications wit be prosecuted.

Gskem- M M Q3038

. _ RUNeL g | : IR
This cerificate & issued by compuierized system and it is vafid withow signziure tdany trade marks “Piewr2" are printed in bue on the original certificate. e E IGQ {W
I case the consignes ot the original certificate issiues a copy of i, ha must sertity by his nanw the conformtty b ihg priginal one. He takes upon hirrself the 3 3




COMMERCIALE TUBI A_CCIAlO Viale Lidice 40-Grugliasco(T0) Kg: 20 M.: 6 Pipes No.. 1

This s fopsoduced by 5 o system and is conform la fhe original HeatNo. 13248 Cta'sjob: VCODD1529 |Da

fe:  11/09/2007

DUSKRIA]

CHIDAE BRA = IDNE P.0.No: W7/423 ; e 1

SOCIETA PER AZION}
25125 Brescia - Via Orwzinuovi, 2
telef.: 030 3540545 - fax 030 3540204
Internel: wivw.plesa-spa.con- e-mad: nic@picia-spacom

CERTIFICATO DI COLLAUD()

inspection certificate - Abnahmersiizeughis - Certificat de Récéption Fa

En 1Q2G4a 301

£ @,i3 ®Wn 0,561 E1

g,21 F O00B 8 0.008 Cr 0,04 Ha

Mi U,QE Cu G111 Sn Q008 V OG0 Al G, 032

oL 01

FROVA IDRAULICA ALLA FRESSIONE DI

CORRENTI INDOTTE Eddy cu
ISPEZIONE E CONTROLLO DI
Results of inspection an

- Hvdraulic test pressurs
rirent acc.tos ASTHM E 362
MENSIONALE: FOSITIVO

d dimensional control: positive

2500 osi

CERTIFICHIAMO CHE LA FORNITURA E'CONFORME AGLI ACCUORDI DELL 'ORDINE

We hereby

certify that material complies with the terms of the order

I TURI HANND SUBITO UN TRATTAMENTO COMPLETO DI DEMAGNETIZZAZIONE
The tubes have been subjected to a complete demagnetization treatment
ACCIAID FRODOTTO AL FORNO ELETTRICO COMFLETAMENTE CALMATO

Steel made by electric f

urnace, fully killed

CERTIFICATO ENTE COMFPETENTE : < IT-0035 IGE 2105
Competent Body registration number:
DATA DI CONVALIDA ~ Issued én s B4.06.2004

DATA DI SCADENZS - Vali
La socieste’
certificat respectent en
Itarticls 15 de l'arrete

CRa=0,85Y Fd=0,050% s

A% (LG=5.65VSO) min.l&%

el 38 b 03335E04r.

min. 4% on transv. R

d Until : 30.06.2007

leur totalite' Iles prescriptions de
ministeriel B4 Mars 1978 madifie' :
=0, Q50U R<=700 N/mm2 E<=0,9 ¥ R

A

FIETRA S.p.A. garantit gue les produits abgat du present

en lon. R{A~-2 ) =1050Q0 A% (Lo=5,&5V8c

®AR=10300C

Verified to ASME 1t parl. A

ed. :Zw?:w + add. ,Zgw—-b

& found conforming.

-10

Sl

& T A FIETRA S.p.A. RESFONSARILE COLLAUDD
S

QUALITY INSFPECTION MGNAGER

F.Sabotti

Cuesto certificats ¢ emesse da un sisiema compiuterizzato
Ne! caso in o it destinatario ne ﬂas:l copia deve anestarn
calla Pigirs Spa. Afteraziont a0 { Zioni sarannc p

ed é valido senza frma, § cerlftmn originaia nporta o rmarchio “Plelra” di colore bl
8 & SUD oM fa confarmits, assumenads! odni respansabllith per st Hlechl o non consentitt

incase tf

This cenificale 1s issued by compiterized system and it is vafid without signature.,
‘onsignee ot the a'}glr.a certilicate issues a copy of It, ke must cendy b
: any Begat o rot allowed use . Al alleralions andlor falsfications v

cuite a iermini ff legoe

ahy ade marks “Pela” are rn-"ed in dlue on the c'rgmal certilicate.
arrie e CCJ"‘v"‘Nl\ to the onigingl one. He iakes upon himseX e
OFULIS

£

E{-Netg;IGQ;W

e
,m

Finae/End



.

SIDERURGICA ASTICO - Valido per

pz.6 5,00x1800x6000 colls/lamiera n. 689555 colata n. 46729 DDT n. 8002787

del 05/05/2008 vs.ord. 2008/170 Cividac Job 2007/57+71+22+2008/006/T+MAG.

2NA4320
Ross. H2-204.333-33% Pos. Fod-F24-405

" SALZGITTER
A J FLACHSTAHL

Ein Unternehmen der Salzgitter Gruppe

Inspection certificate 3.1 No/i™ (A03) 602027
Certificato Collaudo Materiali 3.1 Paga/Pag 1/2
DIN EN 10204 Date/Data 13.12,2005

1A}

Nofasm 500276
Puchsser Siderurgica Astico S.p.A.
Committents I—36030 Fara Vicentino

11.10.2005 Netam 500276

tutomer Siderurgica Astico S.p.A.
Destoatsrio I-36030 Fara Vicentino

{ADE} {A05}
Proiut  Hot rolled wide strip WorksorderNo. 0001035661
Podon Nastro largo a caldo N* d'ordine
{Bot) )
Inspection WS
Steed grade and terms of defivesy Grade 60 CoYaudo
Condizoni dimateria e consegqma SA 516 / SA 20 A
{B02-B03) ASME SECTION II -Part A / Ed.99
145
Material data / Dati del materiale pn-sm
tem | Quantty § PreductNo. Haat No. Cond. of delivary | Thickness x Width mm X mm
Pos. | Nomers | N° prodottn N Colata Stats &i fomitura | Spessore x Largh,
(803 Bar} {B07) {Bo4) {Bog-B11)

29 1 689551 52106 N 5,00 x 1800,0
29 1 689555 46729 N 5,00 x 1800,0
Y 2 | Weight 40.840 ks N:  nommakzed/ normaizsto

Peso kg

812}

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

Controllo delle dimensioni e controllo a vista della superfice: soddisfacente

Ladle analysis / Analisi di colata e

HeatHo, C Si Mn P 5 N al Cu Cr Ni
N*Colats % 3 [ % % $. % % % %

o7} ] S0 g15-030  jO80-120 £0,035 0,03 S0 <030 st
46729 |0,08 0,21 |1,13 |o0,012 |0,009 |0,004 {0,039 0,11 [0,06 |0,06
s2106 (0,08 |0,23 |1,17 |0,011 |0,004 {0,005 |0,032 |0,09 0,04 0,05
HestMo. Mo Nb Ti v C.egll)

N*Colsta % % % % e;,’(

Bo7} <012 s002 <4m

46729 |o0,01 |o0,00 (0,00 |O,00 0,24

52106 |[0,00 (0,00 (0,00 0,00

Steelmaking process: Basic oxygen process
Procedimento di elaborazione: Proc. ossigeno
(cm}

Verifled to ASME II° Part. A

ed. 2002, + odd. 2 .k

& found conforming, Qc.
We herehy cartify that the defivered material complies with the terms of the order. :
Viene confi chela coftseq: isponds alle richiestre delle candizioni di consegna.
f2on
f Trademark Salzgitter Flackstak] GmbH Inspection Stamp fnspaction Representstive
y Marchio det produttors Eisenhiitenstr. 33 Timbra dell'ispattora Perito officina
(a0t} 038239 Salzgittar {Z03} Iri)
{ADy)
This centificats wes prepared by a suitabls data procassing system and is vafid withoul signature according to EN 10 204, section 5. Kratz

Questn certificato o stato rifasciato di un sistema di eleboraziane del dati adatto secondo EN 10 204, articoln §, @ valido anche senza fitma.



r SALZGITTER
~N J FLACHSTAHL

Ein Unternehman der Salzgitter Gruppe

Inspection certificate 3.1
Certificato Collaudo Materia

DIN EN 10204 Date/Data 13.12.2005
(A2}
Nefat) 500276 11.10.2005 Nefao; 500276
Pucheser Siderurgica Astico S.p.A. twsmer Siderurgica Astico S.p.A.
Committente 1-36030 Fara Vicentino Destinatwio I~36030 Fara Vicentino
106} {ADS}
Podut  Hot rolled wide strip WorkserderNo. 0001035661
podote Nastro large a caldo N* d'ordine
{Bo1} {A08)
Inspection WS
Steed grade and lemis of defvery Grade 60 Coltaudo
Condizioni dimatesia e consegnas SA 516 / SA 20 (A}

{802-B33) ASME SECTION I
145

. HNefi® (AD3} 602027
1li 3.1 Page/Pag 2/2

I -Part A / Ed.99

.

Tensile test / Prova di trazione e

Specimen No. Haat No. Locationf Direct. | Cond. | Type | Yield strength Tenslle strength | Elongation
N* di provetts N* Colata Zoma | Senso {Stats |Tipo | Snervamento Carico dirottwr | Allungamanto
{Cao} {Bo7) Conl {{Co2} |@BDS) j{cwm Cn) € {C13)
Rp0, 2 Rm 2in
nas {4 5 ) N/mm2 N/mm2 %
3.1 415-550 2%
689551 52106 A4G] Q N P 358 472 40
689555 46729 A4G} Q N P 377 487 36

) A: Lead end/lnizio
2 4 VEWidth/ 14 Largh,
3 B: Thicknssaf product/ Spessare di prodott

4 Q: vsnsversal/ trasversale
5 N: normalized/ normakeste
6) P: prismatic/ prismatico

Varlfled to ASME IP° Part. A
od. ZO0Z.. + add. 2OA P

Ws heraby certify that the deliversd materisl complies with the lerms of the order.
Viene confermato, che la risponde alle richi della condizioni di g
1)
f Trademark Sabzgitter Flachstahi GBmbH Inspection Stamp inspection Rapresentative
y Marchio de! produttore Eisenhittenstr. 88 Timbra dell‘ispettore Perita officina
tA0h) D-38239 Salzgitter {203} @z
(oY)
This certificate was proparsd by s suitable data processing system and is valid without signature according to EN 10 204, section 5. Kratz

Questo certificato  stato rilastiato di un sistems di elebarezions def dati adatto secondo EN 16 204, srticoks 5, # valido anche senza firma.
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INSPEKCNI CERTIFIKAT 3.1
INSPECTION CERT]FI(‘ATE ABNAHMEPRUFZEUGNH CERTIFICAT DE RECEPTION

— EN 10204:2004 A2,
@ EVRAZ V[TKOV]CE S‘[EEL 2 AU flogokoment i, r,  ZGaumgate.  SimePaotSed
DS A5/ EVRAZ VETKOVICE STEE! . .
e _ 87622008 26.02.2008 111
4051 Daaleloferice Cusozerl ;lAT 'SP?z“’" & 163978/2008
VIA DEI CAVALLARY, 37 ’ ?013557f014
X 15077 ; < Ammm.mmmmmmmmu mwmmx.._wmmmm_um mmmmmm:ﬂmsmm
PREDOSA (AL) 612522 378036600138 21195 kg
et T i To oA podo b, A TRy S TR Apocls Hot rolled heavy plates in guality P355 NH per EN
-ﬂn ”f““““““,”ﬁf*:“‘““’“"?“”“““m"“m 10028/ASME SA 516 Gr.70/Gr.485 SA 20
@-EJF:T e et Tocombersh Do rhien
e I
m;mmmﬁmsﬂﬁguwmw un{nzrw&nluzlm quatton, Swhibezeihmng, mywmmr&&ymmni"&enm
30-2500-12000 'mm Ms,m:a;amp EN 10028-3
mﬁ‘.?‘u“#:"‘é"n“‘ ASME SA 516 Gr70/Gr:485 EN 10029 BN
21195 kg [mressme papy n EN 10163-2,8/2
3 plates g:h‘f;%g,gm ASME SA 516 Gr70/G485
BMLTava b BOR Polel ks |CoNyldenll Zhoyiiz ol r.T;m}!cl i, Zuvermcilecil, Exgal do trucifon Zrovin cizem,v.ohyby [3), Impact test (1) Kerbshlegversutha 1),
Hs-rf‘z:_;z;r@. a w Iicaifiensig [oor{c2| co3 o) T m Loen | oop o3 e e a1
Nodcbouide | |Nodeptt jeattcion | | | 1. woe | e [T [ew | |owjemrococa 1o Lo
26102 ¥ 1 124479 AT 20 P ReH A5 387 543 306 L -40 KV 240 230 243 238
C Rp0Z ASD 407 554 360 T2 K 228 236 249 238
1 124480 AT 20 F ReH A5 393 547 %12 L 40 Kv 249 205 252 235
C Rp0.2 AS0 416 554 374 T 20 KV 164 218 224 02
1 24481 AT 20 P ReH A5 307 540 30.0 L 45 KV ‘257 249 256 254
G Rpl2 AS0 412 558 380 T 20 KV 228 224 224 226
FPECHH Chinidcll composfims . R - . . S M — } : . et
Hest . € Mn S P 8§ Cu_ Ni Cr Mo V Ti Al N Nb CEV _

26102 0.158 1.400 0,330 0.017 0:.004 0.070 0.040 0.070 0.005 0.005 0.00Z 0.048 0.006 0.020 0.A1

0N Wdontitication of frapebduct. L
Heat Test _plales
26102 124479 319339 001
124480 319337 O™
124481 319338 001 -=—
{ORMALIZED:walking beam furmace-Jength. 70m, temperature 500°C/dwell 17imin.
"Steel killed" ' )
"Material prodyced in agresment with P.E.D.97/23/EG"
ASME CODE EDITION 2007 SECTION [l PART A SA 20

E o Part. A

yeritied to ASM

L R ST I T
LG TSR R (e

Control of dlmensions and results surface jfnspechon = wﬂhout objection.
Masskontrolle un Oberflachenb &m elg ohrie Beanstand n[%
Controle de dimensions et cnntmle visuel de strfage ¢ sans:défauts,

0ps/ Zraceni Marking of the produkt Kenmzelkchnung

R, e

vyrcbku toses, Marquage
W Plech, Tavha, Jakost, Zkouska | Rnlled pmdudt NuE,ui‘cl:ge Na., Heat No.,- Qum, Test No. /

Blech, Schmelzen, Quatitdt, Probie

22.[(9975 m%ummdeWku%?nWWMMEmhuemm TK%,’“ wwilwm kepni smiouyots 3 Je na vh vyddno. prohléient o shock podle Zikona £

Erzrugnic 3 die sth 6 bescht, enisreshen e Im Kaul\m;mﬁgp:ﬂﬂﬂ o the wantiged prgutdsmmmﬁ ;;gam m?sd; Pt Tl wth
regulations, which pre specified xhe contratt. Nows ons & notre respan: exclustve que les prodults mentionnés se m(t-anl i ceite dédammn s:mt mnru B preseriptiors spédiifes par e contrat d achat.

A4/ Znatka virohce: Inspector”s Stamp':

%é&é"‘ﬁmﬁ“&?& ) B Eiessaneen: [ T o Mo iy EVRAZ VITKOVICE STEEL
Marcuig d oraductes Marﬂn STEREL

B R :: Lot ;ﬁz o DoAY, Mambiere, ues, i vesat inda Lguthaﬂzad.age

@ ?Sfrehxdl:pbh , Test esperature, Priifterperater, Températur‘e:d'm i i, icch unabgéﬂn % ﬂgar Vanrelsr
Qll}?fn n:mmwdmhmﬂ:ﬁ mpzmrstrmgm ndr_rbamqrmze,wmcd'élammo

8321 ?mst. o an:r!ndure. gmchdahmm

R0 Toar patet misz znmwufts hodrmy €43/ Sedn hsincla
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NOT BE REPRODUCED EXGEPT IN FULL WITHOUT C.T.S. S.r.l. WRITTEN APPROVAL.

centro CERTIFICATO Di ANALISI mmmwumm BOLLETTINO N: 116010
. E CARATTERISTICHE MECCANICHE GESTIONE PERI.A QUMA Report N
‘tsanalagtca CHEMICAL ANALYSIS AND MEGHANICAL COMMESSA N° 764/10
lgd Sperlméntaie .l PROPERTIES CERTIFICATE ERWTO DADHV Job CTS
Via Puccinl, 9 - Ceparana (SP) =UNIERISO 9001:2000:
CLIENTE ORDINE CLIENTE COMMESSA CLIENTE
Customer Customer order Customer Job
’ SIAT. S.pA.
PREDOSA (AL)
RIFERIMENTO - ltem
Leftera def 19/04/2010
N PEZZ] DESCRIZIONE DIMENSION! MATERIALE | PLACCA | COLATA
N° Pieces Description Dimensions Material Plate n°® Heat n°® Test n°
01 SPEZZONE RICAVATO DA LAMIERA 16x3000x12000 SA 516 Gr. 70/P355NH] INE 53504 02 A]  1NE 836 36-2/010
o1 SPEZZONE RICAVATO DA LAMIERA 25x3D00x12000 SA 516 Gr, 70/P355NH|  90815-01 341802 36-3/010
CARATTERISTICHE MECCANICHE - Mechanical properties
NOTE - Notes -
PROVE IN ACCORDO A UNI EN 10045-1
Test{ Dimens. Provette Rottura Snervam. |[Allung| Striz Resilienza Piega |Durezza| Schiacc.
1 n° Sample dimension Tensile Yield point Elong. | Reduct Impact test Bend |Hardness| Flattening
strength of Area
o xsresl Lo | Area KV 10x10 cm® 0,80 T = -29°C
mm mm | mm? | kKN | Nmm?] kN jNmm® | % % JOULE Average | Result | Average| Result
36-2/01D) 120 - 144 - 144 136
36-3/010 186 - 201 - 209 199
VALOR! RICHIESTI | min 27
Required values max
ANALISI CHIMICA - Chemical analysis
NOTE - Notes
N® provino elo colata
Sample and/or heat n°
[VALORI RICHIESTI | min
Required values max
ALLEGATI / Attached
NOTE/ Notes
PROVINI PRELEVATI IN SENSO TRASVERSALE
OPERATQRE ISPETTORE ISPETTORE iL DIRETTORE DATA
Ope Inspector Inspector The Director / Date
- — . X Dot ELLABIANC]
Paoto [JEL CHIARC Lac>
- 2 22/04/2010
e el skttt et
TS T CAMP EORM REV.1 - IL PRESENTE GERTIFICATO NON PUO' ESSERE RIPRODOTTO PARZIALMENTE SENZA L'Al - THIS CERTIFICATE SHALL
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2.931 del 38/0872009 10095 GROGLIASCO TO
Prodottoforme - Atlicle]Specificaly -Pn‘:ﬁ_;, tand/Prisigrandinge/Anfordg - ProduitlSpécificalions

Semnless concentric reducer { Riduzioul concentriche senza saldatura
WPLG ASTH/ASME A/SA-420-07-ASME B 16.3/01-NACK MROLOZ

Ty atlamento Ieimicd - 1cdl Doemmed] - Svatmebthandlmy - ratment themmig
Formalized at 960°C e e, CENA
Roxmalizzare a 3008°C
Baycatura - Marking - X ichnuag - Marquage Fexsew < loapeeiers xiapp -
Rﬂnrﬂklsthﬂn‘n‘ﬂ T rigen 42 Yanpart
CENA DalxSpl-De2xSp2 (inch.) WPL6 — Heat Nr
CEMA DelxSpl-Da2xSp2 {inch_ ) WPLE® — Nr.colata
Rateriale di p Acclsiofttormas {2} {3} - Raw material: SteckSpecification - ¥ I: WeskstoftiLieterhadingunges - Mulisre de départ: AcielSpeciication
[ 3]

S ASTH/ASHE SA-332 Gr. 6§ NACE MR 01 75 FDLLY XYLLED

- D.H. 2471171984

Descrizinne dellz fornfora - Exfent of material defjveres - Umfany der Lisforung - Liste descriptiva
e =5 e o
i Tipa & prodeite Sopebt
S W+ Aeficle - Gogenriand ~ Dhriguation u produt pormy Hueurbinaet i
L n (3 % "reactess
La société VIRGILIO CENA & FIGLE S.p.A. garantit gme
cous le produits., objer du certificat susdit, re—
spactent: en leur toralité les specifications de
l'article 15 da 1' Arreré Ministeriel cu 24 mars
1978, c'est A dire: T<B,025 - P <0,05 ~ 5§ <0,05
Rm <700 N/mnZ, Rm {X-2) 10500 min. A% sux \|s5.6580
min. iat, E<G, 3R :
verified fo ASME II° fart. A
R
od. 200F.. + add. oalb
& found {conforming.
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Risultati defle prove - Test Results - Ergebnis der Priifungen - Résultals des essals

Angfisl chimies df colata % - Resulis of ladle wnzlysis % - Ergrbnis der Schmelranalyss i % - Résuliats danafyce de comébe %
Colats - Huat
£g Schoaize « Coulte [ Si Ma P S Ceq {1}
zE L
x = | Rickiewt
g Slﬁlq-"u. i
& ‘E Anferdarongen
- e Damandh
Processs ¢l labbiicarions dall zcclsle - Sieel making process - gsart . Procbdk delat de Facler: :
18} Cavtrunc Catbons et N P > Carbon dquizadent  Ceq 2 C 25 cnm..v c.-.m
M [
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- -1y Coulée v T 7 e _5_;—33 . Mmoo Hols
-‘3% s = SERE | &5 m —____C pa s
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23 EE N mm thim Wemm? | Hbson? % [T Seul Jemt Remargues
Rickierto - Required min .
Aafordt - Demonda -
' W Haermgen e max . [risicit riio]
Verlflsd to ASME It° Part.
Cf ed. QQ.?. + add. b
& foind copforming,
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GiA | i3 GERTIFIGATE IS VALID FOR | 00S <SN43Z20
customer C OSTRUAIoN! tud. CIViDAC |
P.0. no: ,ZO/{D]/tJC( IITEM no: 92 Pgi'efg 322
PRSJECT Couxm 98486 Qo% -
‘ _PlPESno G kg 34 Im: 26 | 4
| (e o~ V(C 6;? DATE 70| 03] 200 ~
f ) B 3 GE#RRC&W h ] %MUD@ ' M- 18181
2512%@%\:%2 N j Pag. !
tolaf.t D30 I540545 - fax 130 3540204 EN 10804 .1 a

<

CLIENTE

-~ Customar + CORRERCISLE TUBT ACCIAIO SPA
URDINE  ~ Order @ V.0,VD/a0u/D47V8 DEL 3(L0%.0%
COMMESSA — Our order ¢ BESLO/11R43S S.10.04 :
TURI S.8.~ Seamless tubse + LAMINATO A CALDO . - e
' Hot rolled ) o .

s

ASTHM/REME AFSA 333)’9“? asME ST T

b tandards ;
) PART A ED 2001 ADE, 2004 NADE MR O1. '75

TRA Heat bréatment = NORMALIZZ.920°C X

ACCIAL grada ’ x BR.& : hir
DIMENSIOM Bizes : 21,30 x 2,77 Ly 5,0/ 7, G [4.5-3] .

Ky TUBI— N ubes S80 NETQI“M&%;EF FLE0 .00 F’ESO-*HE!gh'b Kg 4, 180

EENED PROVINI ¢ LONBITUDINALE ~ Specimen direction : Lengitudinal
GALORT RTCHTESTTH

{ R i A 8" [5,65V80 HRB 1 v , Be
Requirements—-—>1 fre= 4185 Pr= BO,0! €<= 90,90 1 .
PROVETTA - o ! K/mini 1 ! t ;
Spfir:imeﬁ 1 BNE 01 ROTTURA | ALLLINGAMENTOR] DUREZZAT KESILIENZA
H

LmmE Lo mm | Yeld po Tens.strenght! Elongation®  lHardnassl Impact

£
L

Cot ATA-Heat 98186

o

1 . { 3 H
I 161,28 50,8 | 367 : 512 | 40,0 | et 1
| 161,5 50,8 I 375 i 517 I 41,3 | PoER 1
P 161,85 50,8 1 70 : &iLE 1 {8t i
t 161,5 50,8 | 368 ! 40,5 | =
| 161,83 50,8 1 71 B 40,8 | i i
1 161,5 50,8 1 378 ' 41,7 | ] :
[ 160.9 50,8 i 38k B 9,4 | i {
i 161,5 50,8 | BT 1 81,6 | i f
P 161,88 50,8 1 368 E 40,5 1 q 1
{ 161,5 50,8 1 47 f 40,3 | i 1
{ 161.5  S0,8 1 B6b ’ =13 P 41,5 1 f }
i 160,9 50,8 | b { 519 |oB1,8 b [
| 160,58  §0,8 t 366 ; 511 N y i
P o161,5 50,8 247 i 518 1 40,5 | I i
| 161.5 50,8 | 369 g 514 \ i
L 161,5 50,8 i 2468 } sie 1 _ i
{ .a0,9  =0,B | 371 y Si4 i i }
t 161,5 50,8 366 ; 513 i 1 i
| 140,59 50,8 | 365 t Si0 i i y
| t6L,5 50,8 i 349 : S16% ' i i
| 161,85 B0 | 373 E 516 { i ] i
| 11,5 50,8 i 369 : 513 i : ; i
| 161,38 50,8 t 374 t 509 i \ i i
I 141,85 50,8 1 a7a § s10 ] i | ;
| 140,7  850,8 z 354 i 509 i f i
| 161,85 50,8 375 f 516 i } i
SCHIACC IAMENTO caN EBITO POSITIVO Flattaning test with

GUANTITA—Buantity R.TUBI 300 METRYI  8120,00 PEST K8

ANALIST CHIMICA DI COLATA % — Heat chemigal analysis %

G o 16 Mt 083 8F O.RB4 P 6,010 8 Q010 Lr 0,00

M G,06 Cu 0,1% 8o QJ.,OIB v' a0 610,089

teq 0,89 CERTIFIEATO ‘GIBBLATA— Heat zer‘tri’xca‘%ﬁ
T e

QPROVA IDF\F%ULICA ALLA FRESSIONE 0I - Hydraul ii: telE preé&ur‘a

anslitl-Borvral iomi: 1 &4 mglns!a o pokie KL

frr ey s mrﬁudmr‘-“ '; <~ ¥ Wunwﬁxmommw
| . tisiia FietraBon, Ruerool 7 : Wi

Thixgentic computertted sssant gL ot e i the el coififiile,
o nes o ot mmﬁimmmmﬁmwimtm E:H mmmﬁwmﬁh
w\ﬁqﬁefna!ﬁmnd Wi be peosecid e »

Ver!ﬁed to ASME II° Part. }




CTA l TH!S CERTIFICATE 1S VALID FOR ] Qcs
A, Costav Lonat tubd. C{VIDAC

CUSTOME
P.0. no:lOf(Ol/\G(«( “TEM no: 02
praggeT  COLATA 9047 6

PIPES no: {4 lKg.: 34 m: 2
- a1 Plon B

LJoB

7

Nr 13121
Paa,

EN 1bBcs 8.1, : 8@ ~
SO - ,....'_,._‘ JO— *})3.1 é.,.&lx.}
ISPEZIONE E CONTROLLD <

Results of inspection and dimensional contrgl:s positive
CERTIFICHIAMD CHE LA FORNITURA E® CDNF’OF\ME ABLI ACCDRDI DELL'GRBINE
We hareby . certify that material fccmpliag with the. terms of the order
I TUBL HANMO SUBITO UN TRATTAMENTO. COMPLETD DI DEMAGNETIZZP&LIDNE
hean supjected to a compilete demagnetzzatinn treatmant
TO AL FORND ELETTRILO LOMPLETAMENTE Catfwntd

b electric furnace, fully killed

ETRA S.p A gararﬂ:i‘b qus La ‘prodq;ts nb#st n. present

e

1'articie™ 5 ge 1'arrete ministeriel 24 Mars 1978 mmdxq‘“;e
BY=0, 0504 RC=700 NymmE  E<=0,9 % B -
P B2 15=10800 R‘A('LO?-B 659‘8@)

-y

™

Verified to ASWME I part. B

od. 2007 + add. A
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COMMERCIALE TUBIACCIAIO Viale Lidice 40-Grugliasco(TO){Kg: 10 M.. 61 Pipes No.: 1

L, | This d t is reproduced by a compuierized.syslem and is conform io the original Heat No.: 12149 Cta's jObIVC0001953 Date: 2211112007
72 | Customer : COSTRUZIONI INDUSTRIALI CiVIDAC SPA P.O.No.: NR ltem: 06
N 1 IQ(:‘.I DAZ LONE FITTo4T DELE 8. 11.2001
’q PIETRA CERTIFICATQ DI COLLAUDO Nr 19460
S%(‘?IEI‘_A P{EAR %)zDN] » Inspection centficate - Abnahmepritzeughis - Certificat de Réagption Pag. 1
253125 ia -~ Via Orzinuovi,
telof.. 030 3640545 - fax 030 3540204 EN 10204 3.1
intemnst: www.pistra-spa.com- e-matl; info@pistra-spa.com
CLIENTE - Customer : COMMERCIALE TUBI ACCIAIO SPA SHA 3 20
e e?
ORDINE — Order : V.0.vD/18B/0S5/08 DEL 12.05.09 4
COMMESSA — Our order 1 24378/120569 17.05.05 “053 3&%’32
TUBI §5.8.- Seamless tubes : LAMINATO A CALDO ) 243
o Hot volled :
NORﬁ§'~'Pa§#F5tandards : ASTM/ASME A/SA 106/04-53/04—-AFPI 5 L/0O0C

S ABME SECT.II P.A ED.2004 NACE MR 01.75
TRATT. TERMEED-Heat treatment : FINITI A CALDO CON APPROPRIATA STRUTTURA

i Hot—-working finished with proper structure
ACCIAIO - SkEesl grade BR.B/X42 + RES.

DIMENSIONI — Sizes : 1,30 x 4,78 Lg 5,0/ 7,0 (Mt)
NrTUBI- No Tubes 284 METRI-Meter 1704,00 PESO-Weight Kg 3.180

SENSG PROVINI :'LDNEITUhINdLE — Bpecimén direction : Longitudinal

LORI RICHIESTLI _

N T Rm I A2" 15,65V52 HRE | KV -20 €
Risgu i reimentE-—> 1 5L 20 I>= 418 I>= B&,0! <= 90,0 | (J)y »= 7
PROVETTA i Vi I N/mme f i i {10 X 2,5
Specimen | SNERVA I ROTTURA | ALLUNGAMENTOD%! DUREZZA| RESILIENZA
Sez.on LO mm | Yeld pging (Tens.strenght! Elongation¥% t(tHardnessi Impact

— COLATA-Heat 12149 ] 1 1 ! i
I 410,0 115,01 347 i 507 I 40,0 | t 80 | 30 33 31
CURVATURA 90° CON ESITO POSITIVO Bend test 90° with positive result

BUANTITA-Buantity N.TUBl 284 3.180
ANALISI CHIMIEA DI COLATA % — He -y

C 0,15 Mn . 0,60 81 0,85 ¥ 0,00 . 0,01

Ni 0,07 Cu 0,16 Sn 0,008 V
Ceqg 0,27 CERTIFICATO DI COLATA-

A

PROVA IDRAULICA ALLA PRESSIONE DI - Hydraulic test pressure 2560 psi 172 bar
CORRENTI INDOTTE Eddy current acc.to: ASTM A 104
ISPEZIONE E CONTROLLO DIMENSIONALE: FOSITIVO
Results of inspection and dimensieonal centrol: positive

IRTIFICHIAMO CHE LA FORNITURA E'CONFORME AGLI AC DBELLE ORDINE
we hereby certify that material complies with th £ the order
I TURI HANNO SUBITO U :
Fhig tubsschavecbesn,  sul S, B
ACCIAIO PRODOTTO AL FORND ELETTRI
Steel made by electric furnace, fully killed

Gp-~
CERTIFICATO ENTE COMPETENTE : IT-0035 16 9105 Verlfied to ASKHE FWARIETO
Competent Body registration number:

DATA DI CONVALIDA - Issued on @ B4.06.2004 od. 2002 + add, 2023:p
DATA DI SCADENZA ~— Valid Until : 30.06.2007

& found conforming, .
La societe' PIETRA S5.p.f&. garantit que les produits objet du preseft

certificat respéctent en leur totalite' les prescriptions de
l'article 135 de l'arrete Ministeriel du 24 Mars 1978 modifie® :
C<=0,858% P{=0,050% S<=0,0350% R<=700 N/mm2 E<=0,9 x R

A% (Lo=5,65V80) min.lé&Y% en lon. R{A~-2}>=105300 A% (Lo=3,65VS50)

min. 14% en transv. RxA>=10900
DATA PIETRA S.p.A. RESPONSABILE COLLALDO
30.09.05 FUALITY INSPECTION MANAGER

Andrea Zacchi
Quesio cartificats @ emesso da un sistema compiuterizzatc ed é valido senza firma. | cartificato criginate riporta il marchio "Pietra” di colore blu.

Ne! caso in cui il destinatario ne rilasci copia, deve attestarne a suo nome ia conformita, assumendosi ogni responsabilita per ust ileciti o non consentitl
dalla Pietra Spa. Ahterazionj /o falsificaxioni saranno perseguite a termini ¢t legge.

96 L1 1000

This certficate is issued by compitterized system and it is valid without signature. Many trade marks *Pletra” are printed in blue on the original certificate. m\-
in case e copsignee ol the criginal certificate issues a copy of i, he must cerify by his name the confarmity fo the original one. He takes upon hirrsel! the
responsibility for any Biagal or not aliowet use. Alfl alterations andfor falsifications wili be prosecuted. i g

GERLOH By <131, O30TS81 5T
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SN4320 Fs 232.421

LA FORGIA DI BOLLATE
di Antonlo Vienna e C. S.a.s.
Via Villoresi 28/30
20021 BOLLATE (MILANO)
Tel. (0039) 023501873/4/5 - 33300268 Telefax {0039) 0238301422
MATERIAL TESTING CERTIFICATE - CERTIFICATO PROVE MATERIALI - ABNAHMEPRUFZEUGNIS
L CERTIFICAT D'ESSAIS DES MATERIAUX _EN 102043.1.
CUSTOMER CIVIDAC CERTIFICATE N° pj 0341/ 10
CLIENTE - BESTELLER ~ CLIENT CERTIFICATO -~ WERKSZEUGNIS = CERTIFICAT
ORDER 2010/040 DTD 28/01/2010 JOB N° 54
[Ordine- Bestelhmg Commessa - Werks - R&.
[Commande
INSPECTION BODY INSPECTION STANDARD ASME Il PART.A ED.2007
e o Collaude - - Réception par P D G ONTROLE SUVANT NORMES + ADD.2009
“r:‘. qty T mﬁm&@mﬂ nm % KG mrmu:mm couw‘f-‘ I:mzs mav‘??:nm
PosTR TRAIT, THERM, n::mmm ‘x) MATIERE COULEE Eszus
1 [RING @ 1360/1200x113 g— p. 23 NORM. ROUGH. 430 SA266GR2 5249 0-411
MACHINED
1 [RING @ 1220/1070x110 s— .4 24| " " 350 " " "
(*) UNIT WEIGHT, BLACK ~ PESO UNITARIO GREZZO - EINZEWGEWICHT, UNBEARBEITET - POIDS UNITAIRE, BRUT DE FORGE
A L D IETUTNT T | LARCHODIFABBRIGA | M Orwmcrirers
R ERKLAREN DASS DIE LIEFERWARE SICH MIT DEN FORDERUNGEN DER BESTELLUNG VERGLEICHT SURVEYOR
ous CONFIRMONS QUE LE PRODUITS FOURNIS SONT CONFORMES AUX EXIGENCES DE LA WERK PRUFSTEMPEL
POINCON D'USINE

VISUAL AND DIMENSIONAL INSFECTION - CONTROLLO VISIVO E DIMENSH
ICHTIGUNG UND AUSMESSUNG - CONTROLE VISUEL ET DIMENSIONNEL

SATISFACTORY F B
ENCLOSURES ALLEGATI - ANLAGEN - ANNEXES - bt
1) TEST RESULT
2) UT REPORT .
MARKING - MARCATURA - KENNZEICHNUNG - MARQUAGE
SA266GR2
HEAT N.
TEST N.
REMARKS - NOTE
MATERIAL IN ACCORDING TO PED S7/23/EC I ﬂ [l]‘
g
[} / & 2 ﬁE‘M\D
v =
Place and date ofinspection — luogo e data del colleudo 02/03/2040
Ort und Zeit der prufung - lieu et date du controle BOLLATE

LA FORGIA DI BOLLATE

4, (RIREFT:

CUSTOMER'S INSPECTOR

COLLAUDATORE CLIENTE - INSPECTEUR DU CLIENT
SACHVERSTANDIGER DES KUNDES

OUTSIDE INSPECTOR

COLLAUDATORE ALTRI ENTI - INSPECTEUR OFFICIEL
AMTLICHER SACHVERSTANDIGER




LA FORGIA DI BOLLATE

Via Villoresi 28/30
20021 BOLLATE (MILANO)
Tel. (0039) 023501973/4/5 - 33300268 Telefax (0039) 0238301422

TEST RESULTS - RISULTATO DELLE PROVE - ERGEBNIS DER PRUFUNGEN - RESULTATS DES ESSAIS -

ENCLOSURE NO. 70 CERTIFICATE NO.
ALLeGATO - Anace - Anvee 1 DEL CERTIFICATO - ZUM ZEUGNIS - DU CERTIFICAT MO0341/ 10
TENSILE TEST IMPACT TEST HARDNESS TEST
TRAZIONE - ZUGVERSUCH - TRACTION RESILIENZA - KERBSCHLAGBIEGEVERSUCH - RESILIENCE DUREZZA - HARTE - DURETE
ASME_SA370. KV ASME..SA370.-10X10.__] ASME..SA370
Yeld-sir,
- Snervamenio w&mﬂr NElonoaﬂm :;%g ::a . I%a%;::t Resilienza R::ﬁomt;
Test-Prova gm %ﬁﬁa T ”“t,“;%,m s Nh‘;zlmm; e o ":" Boea Notes
NO. ome
Fom e MPa MPa % % I
0-411 dia.12,5 | TANG. +20°C 297 501 326 64.0 -29°C |58 166 164 | 63 143-156
[
7
[
[
T 1
[
[T
' 1 [
£ ShA P
o 0 [
7 [ [
LY >
REQUIREMENTS: TANG. > 250 485- 655 | > 20% >35% | -29°C >27J <197 HB
VALORI! RICHIESTI:
sNFDRDE;UNGEN s

HEAT ANALYSIS - ANALISI DI COLATA - SCHMELZEANALYSE - ANALYSE DE LA COULEE

Supplier Material Heat
F Materiale Colata
L v c Mn si P s cor Ni Mo cu v A Nb

ACP SA266GR.2 3873 0,1700 | 1,0450 | 0,2450 | 0,0030 | 0,0030 | 0,0900 | 0,2100 } 0,0800 | 0,1200 | 0,0010 | 0,0400 } 0,0002

Con CHMnBHGrMa )AL (NECUMRSSN.45.2.0,400 - EULLY.KILLED STEEL -~ EINE. GRAIM. PRAGTIGE.
: Electric steel Vacuum ued s(es!
sioniims [y ] gEEE [ ] SR, o]
. 3
Acier fabriqué au four slectrique Acter deqasé Aclar coulé sous vide

HEAT TREATMENT - TRATTAMENTO TERMICO - WARMEBEHANDLUNG - TRAITEMENT THERMIQUE:
Normefised - Normelizato

geagiunt - N BASCIHR..A.9002C. X B HRS.AIR Tempered - Rinvenuto I
Hardaned /Solution annealed
temprato / Solubiiizzato 1 Annezled - Ricotio I
Harten / hm Gagluht - Recuit
Trempa /

SIMULATED HEAT TREATMENT OF SPECIMENS - TRATTAMENTO SIMULATO DEI PROVINI
SIMULIERTE WARMEBEHANDLUNG DER PRUFSTUCKE - TRAITEMENT THERMIQUE SIMULE DES EPROUVETTES

HEATING RATE - RISCALDO - HOLD TEMP. AND TIME - TEMPERATURA E PERMANENZA COOLING RATE - RAFFREDDAMENTO
HEIZUNG - CHAUFFAGE TEMP. UND AUFENTHALT - TEMP. ET MAINTENANCI ABKUHLUNG - REFROIDISSEMENT
4 ] /A 11 Vi

Place and date of inspection — luogo e data del collaudo
Ort und Zelt der prufung ~ lieu et date du controle BQL.LA.TE .....DZ/.Q."MZQlQ..,._.....

LA FORGIA DI BOLLATE CUSTOMER'S INSPECTOR OUTSIDE INSPECTOR

COLLAUDATORE GLIENTE - INSPECTEUR DU CLIENT | COLLAUDATORE ALTRI ENTI- INSPECTELUR OFFICIEL
Q.C. DEPT. SACHVERSTANDIGER DES KUNDES AMTLICHER SACHVERSTANDIGER

TMINT




LA FORGIA DI BOLLATE

Via Villoresi 28/30
20021 BOLLATE (MILANO)
Tel. (0039) 023501973/4/5 - 33300268 Telefax (0039) 0238301422

- CERTIFICATO DI ESAME ULTRASONORO -

ULTRASONIC TEST CERTIFICATE - PROTOKOLL UBER ULTRASCHALLPRUFUNG - CERTIFICATE D"EXAMEN AUX ULTRASONS

CUSTOMER CIVIDAC CERTIFICATE N {JS 0341/ 10

CLIENTE - BESTELLER - CLIENT CERTIFICATO - WERKSZEUGNIS ~ CERTIFICAT

ORDER 2010/040 DTD 28/01/2010 JOB N° 54
[Ordine- Bestellung Commassa - Werks - R,
ICommande
Allegato - enciosure 2 del certificato Nr. - to report Nr. M 0341 /10
iAnnexe - Anlage du pocés verbal Nr. - zu zeugnis Nr.
E.E aty DESCRIZIONE - m - BEsCRIPTION mﬂ%%ﬂ n::: :DTA'I;-!!A KG m’rm:gﬁmw mrl:;icg:nm mo:z:-: PrUF
ETAT DE LIVRAISON (t)
1 |RING @ 1360/1200x113 NORB. ROUGH. 430 SA266GR2 5249 0-411
MACHINED
1 |RING @ 1220/1070x110 " " 350 " " "

Parametri di esame - Test parameters - Pruftechnik - Parameters d'examen

A EPOCH 4B Mezzo f acop — —_
oo o Suplage GEL Oberfecherusin  MACHINED s [V = V2
Retaneanoich  Cabrmtonmela.  DoS.
ol da eter.  Prots e taage
! Direzi d'cum“e.r' 4
Birachon Gaxarien

1) PF2R-24 25mm 0° 2MHz
2) A71 2-45 20/22mm 45° 2MHz

Risultato d'ezame ~ Results - Ergebnis der Prufung - Re

SRl IEMEORMS, BT K

sultat d'examen

(I B RS, el raaitaipty

[Place and date of inspection ~ luogo e data del collaudo

Ort und Zeit der prufung — lieu et date du confrole ROLLATE e §IRIOBL2010. .
CUSTOMER'S INSPECTOR OUTSIDE INSPECTOR
COLLAUDATORE CLIENTE - INSPECTEUR DU GUENT | COLLAUDATORE ALTRI ENTI - INSPECTEUR OFFICIEL
SACHVERSTANDIGER DES KUNDES AMTLICHER SACHVERSTANDIGER

1y
WAVAFQIN  EH 473

{




Mt 11,62 Pipes No.: 1

- [COMMERCIALE TUB! ACCIAIO Viale Lidice 40-Grugliasco(TO) Kg 484
THs nt s reproduced by a rized system and is corform to the original Heat No.: 380159 Cta's job: VC0002142 | Date: 1211212007
i | Customer: COSTRUZION! INDUSTRIALI CIVIDAC SPA P.0.No: NR ftem: 07

Z0077598-559-54T 7ev. 1

voestalpine Tubulars GmbH & Co KG

Abnahmepriifzeugnis 3.1 / Nr./No. Z48237
(gem. EN 10204 —1SO 10474) ’

Inspection - Certificate
(according to EN 10204 - 1SQ 10474)

Bt COMMERCIALE TUB!I ACCIAIO S.P.A.
pesteler . Viale Lidice 38/40/42
1110095 GRUGLIASCO

<N4220
- T ——
Ainesasss 1 et Pog 234

T. +43/50304/23-0

F. +43/50304/63-532
www. vatubuidrs.tom

Legal Stncture: Limitad Pardnarship

L pcation: Kindberg/Austria,

Company Registry Number 165400k
Commercial Court of Leoben

DPR 0582684, VAT Nr. ATU 43530408

General Pariner. voestaipine Tubuiais GmbH

Legal Structore: Limited Lisbility Compary
Location: Linz, Company Registry Number 106333 £
Commerdial Court of Linz

ordine no.
Bestall-Nr.: VD70448/VS0000104
Your order No.:  18.07.07

‘&Zﬁg;rﬁren voestalpine Tubulars GmbH & Co KG oo UHrags N 225737
Prifgegenstand  NAHTLOSE STAHLROHRE/SEAMLESS STEEL TUBES Versandanzelge: 022?3/95324
Object of tests: e e 2007-11-08

Spec ,RAQ-0Z-5A-333-GS Rev.3"

ASTM A 333/A 333M-05 /ASME SA 333 ; ASTM A 899-04a7A 899/according

ASME Boiler and Pressure Vesse! Code, Section Il, Part. A
edition July 1, 2004 + addenda 2006, ANS! B 36.10,
APl Spec 5 L, forty third edition, 2004 (PSL 1)

Y

Anforderungen:  ACE MRO175-S0 151586, edition 2004, NACE MR0103, edifion 2005, BASIC

ASME Section | Part D Table Y-1,

Erschmelzungsatt:  oxYGEN

Reguirements:  £ROPEAN DIRECTIVE 97/23/EC — ANNEX 1 Melting process:
] fully killed
voestalpine Tubulars runs a quality management system which has undergone fine grain
a specific assessment for materials of pressure equipment and is cerfified by a
competent bady {TUEV).
Werkstoff: GRADE & Zeichen des Leferverkes: v
Material: Marking of producer a
Kennzeichnung:  Schablone/Paint steciling:
Marking: va AJSA 333 GRADE 6 B.625' 0.432" SCHED.BD HOT FINISHED SEAMLESS LT -50F+ .Heat No.
Ausfithrung: -
Con diﬁan:g both ends beva“ed ace. 1o ANSIFASME 16.25-B6 Fi(?_ 4 (37.5%)
- " . . . . . Stempel des
VHV:a"l“;::;‘“a::t':UHQ- Normalisiernormalised: 880°C Haltezeitholding time: 15 min. Sachverstandigen:

Umfang der Lieferung / Volume of delivery:

Stamp of inspector:

Pos.-Nr.: Stiickzahl Abmessung Schmelze Nr. Probe-Nr.:

Hem No.: Number Of kg m Dimension Heat No. Test-No

Poste n* Numbre Dimension N* Couvlée N* d' éprouvetie
[¢7] 21 10362.00 241,16 168.3 x 10.87 mm 380159 109160

Varifled to ASME II° Part. A
od. ZOOF 4 add. 20235

& found conforming.

Y.

Kindberg, 08.11.07

Page 1 of iC»

voeslalpine Tubular;}wbﬁ Co KG
Qualilétssielie IQI‘J/ ity Depatiment
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Der Wérk sachverstandige
Works Inspegtar / L'Expert d' usine
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COMMERCIALE TUBIACCIAIO Viale Lidice 40-Grugliasco(TO) Kg 484 Mt 11,62 Pipes No.: 1

This s reproduced by puterized sysiem and is corlorm o the original Heat No.: 380159 Cta'sjob:  VCD002142 | Date: 121122007

Customer : COSTRUZIONI INDUSTRIALI CIVIDAC SPA P.0.No.: NR ftem: 07
Z0077598-589-54Y rev. 1

voestalpine Tubulars GmbH & Co KG

tmfang der Lieferung
Volume of delivery

Schimelze Los

SO 1 . EEA SO .- - -
380159 109160 — 01

Ergebnis der Priifung

test results :

1 Visuelle Inspektion/ Visual Inspection:
©0.B./satisfactory

2 Dimensionskontrolle/ Dimensional
Inspection: o.B./satisfactory

3 wasserinnendruckversuch/Hydrostatic test:
o.B./satisfactory 186 bar

4 Ringfaltversuch/Flattening
test:0.B./gatisfactory

5 Streuflusspruefung/Diverted flux:
0.B./satisfactory ASTM E 570

Verified to ASME {f° Part. A
od. 2002. + add. 2003b

& found conforming.

Ne2.8237

i
voestalpine Tubulars Gi 2] & Co KG
Qualhatsstelle / _Q;Jality ljepanrnenl

Kindberg, 08.11.2007 PIRCHEGGER
Der Werkssaghverstandige
Page 2 of § Works Inspectory LExpert d' usine

voestalpine
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1
1211272007

07

Pipes No.:

ltem:

11,62

Mt

Cia's job:  VC0002142 | Date:

484

Kg
Heat No.:

380159
NR

P.0. No.:

Z0077598-595-545 rev. T

COMMERCIALE TUBIACCIAIO Viale Lidice 40-Grugliasco(TO)

sysiem and Is cosfonm {o the original

dby

mlis reprod

COSTRUZIONI INDUSTRIALI CIVIDAC SPA
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- | COMMERCIALE TUBI ACCIAIO Viale Lidice 40-Grugliasco{TO) Kg 484 M 11,62 Pipes No.: 1
This d s reproduced by a computerized system and s corform o the original Heat No.: 380159 Cta's job: VC0002142 | Date: 1211212007
R | Customer : COSTRUZIONI INDUSTRIALI CIVIDAC SPA P.O. No.: NR tem: 07
Z0071598-599-54T rev. T

Client: Commerciale Tubi Acciaio S.P.A.
1-10085 GRUGLIASCO
Commance du Client: VD70448/vVS0000104 19/07/07
Notre Confirmation: 225737
Tubes 188.3 x 10.97mm

Spec ,RAQ-02-SA-333-GS Rev.3"

ASTM A 333/A 333M-05 /ASME SA 333 ; ASTM A 999-04a/A 999
according ASME Boiler and Pressure Veéssel Code, Section ll, Part. A
edifion July 1, 2004 + addenda 2006, ANSI B 36.10,

APl Spec 5 L, forty third edition, 2004 (PSL 1)

NACE MRO175—!SO 15156, edition 2004, NACE MRO0103, edition 2005,
ASME Section || Part D Table Y-1,

EUROPEAN DIRECTIVE 97/23/EC ANNEX 1

Piece encluse au cerfificat No. Z48237

DECLARATION

La Société voestalpine Tubulars GmbH & Co KG garantit que
tous les produits, objet du Certificat susdit, respectent en leur
totalité les Specifications de I'Article 15 de I"Arrété Ministériel du
24 Mars 1978 modifié:

Cmax. 0.25% P max.0.05% Smax. 0.05%
RM (N/mm2) max. 700 A (Lo=5.65V So) min. 16 % long Rm (A-2) min. 10500
E max. 0.9 A (Lo=5.65V So) min. 14 % trans RA min. 10500

voestalpine Tubulars GmbH & Co KG v )
Quality Department erifled to ASME II° Part. A

od. 2007 4 add. 2003 P
.

PIRCHEGGER

Worinbpasior



SN4320 fs 235

FPS.SERV!CESPA Via Baceanelio 35 Temo discla 2%
Thix s rep siexized #od 5 confoan $o the original HeatNo: X607 Fps's ol OC0000555 | Dale: 29032010
Customer : COMMERCIALE TUBI ACCIAIO SPA PO.No: PO AGOOZS7 [ ,’g )
-/
Y/
' NTE R FIT® o[i'l’. Cou.r 2] ,I/a[énu'ec
) 1SO 9801/2000
EFH de Crdc Ustne
Rel 801434 005
Groupe Vallonree T Werks-hr
P 10132 MAUBEGE F Clicaf \F,:A Br:ss & lgrfg i;AINLESS SERVICE a 1000511
T8 03.27.60.11.01 CCAN ' N* Certifieat
. Certlficate Nr
Fax : 03.27.69.1188 Beslafior TERNO DISOLA (BG) Zougals Nr 1002679
Raccords 3 Souder
Bull Wekfing Fillings INSPECTION CERTIFICATE ol |z 0 2
Schwelssformstiicks ’ o3 m 5 @ b
EN 10204 3.1 “le o e i
2
Gootoy s |9 I} 15 =
CdeClient N* = OS-0000106 - 290 00 283 — Spécliications : P A 1=
Your Ordar Nr B3 Spacifications : i~ Rk @
Bastoli-Nr Spez:ﬁksrlonen : (=R E
Aderot Normes  WPLE ASTM A420-07 - ASTM AS60-06 PED O7/23/EC Annex 4 par.4.3 = oy =2
Stool and Standard  ASME SA420 SU PART A2007 Cerlificate No : 01 202 F/-02 0019 i LN el
Warkstoff und Nomm ASHIE B16-%(2003YASME B16-25(2003} ' ASME SA 420 Sectlon Il - Pard D - Table Y1 - =82
HACE MROT75 { 1SO 15156 [2003) NACE MRO103 =
Mautikre de dfpart Tubes sans soudwe f Seamless Tube f Nalhiose Rohre s &
Row Maloriat { Worksiolf @ x>
Adder procédé Oxygena f Oxygen Stest / foff Staht Adler calmé / Kiiled Stesd / beruhigter Stahl] 5 §
Etat de fvrairon Normalisés & 900° C / Nonnalised al 800" C 7 Normalisierend $00° C w s
Ocliveey Condita/ Lisfaaustand :
TR g Lo Tiboes en e fow stress o f 6 XS WPLE FRANGE X607 =]
ond dem dorch Etnprbgung _—
L3 il ‘ 3
P::Imog Nombre { N c‘g:lvnﬁ:(ls&uém Code CotH;ld ::l Dimensions 7 ’ n g
PoxNe | Stackealf Rohzetgnis Ne Marklgeung 5 7]
005 100 | 6720509 X607 | sagagz | 907 LONGRADIUS BLBOW 6" XS

X “-.....- Gy X .-_—.n-'__l?:,--.u G T e o, Sy
mﬂ‘ c i Ma | P 5
Schongles T 0.150 2.600

madf 0200 0.400 1399 0025 0.020 0.300 00808 0300 6300 4020 0.040 0.020

343402 0,140 | 0,180 [1010 [0013 | 0,001 {0,120 |0,010 | 0,650 [0050 | 0004 {0023 |0,003 [0012 |0,001

Carbone équivalent / Carbon equbvaterd /7 Kohlensioisquivalenl  { Mad : 041 }
Mo Mo , CraVilo , Cuthi_  gag
cF H C-l-?: 0,308 LF: C+6 + 5 -l-__1s__ y

" CARACTERISTIOUES MECANIOUES T
ki TIES - MECHAMSCHEE!GENSCHAFTEN.

Eua!s de Traction / Tensile Tesls / Zugversuch

Dureté
. Limlte Elastigue R&ishnceRuptnrt Allongement Hardness tasl on Fifings
Yiald Point / Steckgronze Tensile strength / Zugfestighalt Elongalion / zDeagnmg Héno
Re = 285 MPa 410 SRm < 570 MPa B A% He
286 MPa 453 Mpa # 8% 139
mnenu i Impacl 'Ieﬂ 7 Ktrbsd:llglrbﬂt Strp'éceslonmmmlfmwm Date:
E&sal Un!lé
Test | Test1|Test2| Testa o 10x5mm A
Versuch Nkt Brheu Muster ﬂ
: 13lz nj> 1| > 1=
os0rm1 {32 44 40 38,7 Joulgs Templrefure 50" Celsiu
TC. eisus LE RESPONSABLE
Long f Long / Langs QUALITE

WE CERTIFY THAT THE DELIVERED PRODUCTS WERE
MANUFACTURED, SAMPLED, TESTED AND INSPECTED IN
AGCORDANCE WITH THE SPECIFICATION OF THE ORDER.

found conforming,

Verified to ASME 1I® Part. &
ad. 2007

. + add. 2g03b
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centro CERTIFICATO DI ANALIS! ME“DA CON SBTEM D! BOLLE;T!NO :: 76310
. £ CARATTERISTICHE MECCANICHE GEsmNE PERM w Au-m eport
tecnfﬂmgmo CHEMICAL ANALYS!S AND MECHANICAL COMMESSA N° 468/10
; spemmentaie st PROPERTIES CERTIFICATE ER“HCMODADHV Job CTS
Via Puccinl, 9 - Ceparana (SP) =UNIER 150 9001-2000:
CLIENTE ORDINE CLIENTE COMMESSA CLIENTE
Customer Customer order Customer Job
S.LAT. S.p.A.
PREDOSA (AL}
RIFERIMENTO - Item
Lettera del 11/03/2010
N PEZZI DESCRIZIONE DIMENSIONI MATERIALE | PLACCA | COLATA | N° PROVA |
N° Pieces Description Dimensions Material Plate n°® Heat n° Test n°®
01 SPEZZONE RICAVATO DA LAMIERA 16x3000x12000 SA 516 Gr. 70/P355NH) 1NE 535 04 02 B]  1NE 936 36/010
CARATTERISTICHE MECCANICHE - Mechanical properties
NOTE - Notes ’
PROVE IN ACCORDO A UNI EN 10045-1
Test | Dimens. Provette Rottura Snervam. |Allung| Striz Resilienza Piega [Durezza| Schiacc.
n° Sample dimension Tenslile Yield point Elong. | Reduct. impact test Bend | Hardnessi Flattening
strength of Area
o xl Lo | Area KV 10x10 cm? 0,80 T = -29°C
mm mm | mm? | KN |Nmm?] kN [Nmm® | % % JOULE Average | Result | Average | Result
36/010 307 - 321 - 288 305
VALORI RICHIESTI | min 27
Required values max
ANALIS! CHIMICA - Chemical analysis
NOTE - Notes
N° provino elo colata
Sample and/or heat n°

NOT BE REPRODUCED EXCEPT IN FULL WITHOUT C.T.S. S.r.1. WRITTEN APPROVAL.

s s -
VALORI RICHIESTI | min A
Required values max (=]
ALLEGATI | Attached o \ % s niiol
BB AT
NUE PrpRpiES
NOTE/ Notes PR
PROVINI PRELEVAT! IN SENSO TRASVERSALE
OPERAT@RE ISPETTORE ISPETTORE IL DIRETTORE DATA
Operator | Inspector Inspector Th,eaBﬁactor // Date
F&O; ol B}_,Dott/lnﬁ. C. DELLABIANG
.— ] Egrerico BND] szt
U SRR St
CTS - CAMP FORM REY.1 - IL PRESENTE CERTIFICATO NON PUQ' ESSERE RIPRODOTTO PARZIALMENTE SENZA L'APPROVAZIONE SCRITTA®IC.T.S. S.r.L - THIS CERTIFICATE SHALL




NOT BE REPRODUCED EXCEPT IN FULL WITHOUT C.T.S. S.r... WRITTEN APPROVAL.

centro CERTIFICATO DI ANALISI MIENDA CON SISTEMA Dl BOLLETTINO N: 116010
L E CARATTERISTICHE MECCANICHE GESTIONE PERLA QUAUTA Report N
tecn?[agtca CHEMICAL ANALYSIS AND MECHANICAL COMMESSA N° 76410
; 1 sperimentale ... PROPERTIES CERTIFICATE (ERTIFICATO DADRY Job CTS
Via Puccinl, 9 - Ceparana (SP) :Um Emso 9001-2000:
CLIENTE ORDINE CLIENTE COMMESSA CLIENTE
Customer Customer order Customer Job
' SJIAT. S.pA. '
PREDOSA (AL)
RIFERIMENTO - Item
Lettera del 19/04/2010
CNBEZZT | DESCRIZIONE DIMENSTONT MATERIALE | PLAGCA | COLATA | N° PROVA |
N° Pieces Description Dimensions Material Plate n° Heat n° Test n°
01 GPEZZONE RICAVATO DA LAMIERA 16x3000x12000 SA 516 Gr. 70/P355NH] INE 936 04 02 A]  1NE 936 36-2/010
o1 SPEZZONE RICAVATO DA LAMIERA 25x3000x12000 SA 516 Gr. 70/P355NH|  90815-01 341802 36-3/010
CARATTERISTICHE MECCANICHE - Mechanical properties
NOTE - Notes
PROVE IN ACCORDO A UN! EN 10045-1
est| Dimens. Provette Rottura Snervam. [Allung| Striz Resllienza Piega |Durezza| Schiacc.
n°® Sample dimension Tensiie Yield point Elong. | Reduct. Impact test Bend | Hardness| Flattening
strength of Area
targ.xspes) 1o | Area KV 10x10 cm? 0,80 T = -20°C
mm mm | mm? | KN | nmm?] kN jemm® | % % JOULE Average | Result { Average | Result
36-2/010 120 - 144 - 144 138
36-3/010) 186 - 201 - 208 199
IVALORIRICHIESTI | min 27
Required values max
ANALISI CHIMICA - Chemical analysis
NOTE - Notes
N® provino elo colata
Sample and/or heat n®
VALORI RICHIESTI | min
Required values max
ALLEGATI/ Attached
NOTE/ Notes
|PROVINI PRELEVATI IN SENSO TRASVERSALE
OPERATQRE ISPETTORE ISPETTORE IL. DIRETTORE DATA
Operator Inspector Inspector The Director P Date
- ) ~C. DELLABIANC
Paclo JEL CHIARG 0o BONHT
i /’E €0 DN DL 2210412010
e I—
TS CAMP FORM REV.1 - Il PRESENTE CERTIFICATO NON PUO' ESSERE RIPRODOTTO PARZIALMENTE SENZA 'APPROVAZIONE SCRI T THIS CERTIFICATE SHALL
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OFF'CINE SANTAFEDE CERTIFICATO NI COLLAUDO | TEST GERT. EN 1020413.1
srl N. DATA/DATE PAG.

CAPR. S0C. € 156.000 INT. VERS.
FLANGE E ARTICOLI FORGIAT! IN GENERE 500916  03-11-2008 1

23818 CORTABBIO DI PRIMALUNA (LC}
VIA FREGERA, 1 - FAX 0341.979.919

Cliente/Customer

DDY./DELIVERY NOTE

MEMIT Forniture Industriali SRL

TEL. 0341.979.980 (3 linee r.a.) Via Risorgimento, 16
- N. DATA/DATE
http:/iwww.officinesantatede.com 20030 SENAGO MT
E-mail: info@officinesantafede.com 916 03-11-2008
Note

DESCRIZIONE/DESCRIPTION
DIM.ACCORDING TO ASME B16.5 ED.2003 MATERIAL CONFORMING TO ASME SECTION II PART A EDITION 2007

01-75/03 - ISO 15156

AND TO NACE MR

("~ COLATAMHEAT MATERIALE/MATERIAL] ACCIAIERIAISTEEL PLANT M/QUANTT DESCRIZIONE/DESCRIPTION ORDINE/ORDER nlﬁ
FL.B16 Al05 150BLRF 24" ORD. 80523 1
628737 AJSA 105N INTMK 9|GREZZA
Analisi Chimiche / Chemical Analisys
C | Mn Si P s Cr Ni Mo Ti \ Cu Al Sn Nb N Ca B |C.Eq.
0,164| 1,180| 6,244} 0,005/ 0,001| 0,080| 0,120f 0,040| 0,001 | 0,001} 0,160} 0,025} 0,015 0,000{ 0,003 0,0002| 0,40
Prove meccaniche / Mechanical fests
SNERVAMENTO| ROTTURA ALLUNGAMENTO| CONTRAZIONE TIPO TEMP.C" TEST 1 TEST 2 TEST3 MEDIA - DUREZZA
Rp 0,2% (Mpa) Rm {Mpa) A%-ELONG Z%-REDUCT TYPE . AVERAGE HARDNESS HB
_ 369,0 540,0 32,0 59,0 167 169 )
COLATAMHEAT IMATERIALE/MATERIAL| ACCIAIERIAISTEEL PLANT N/QUANTE DESCRIZIONE/DESCRIPTION INE/CRDER 11
£ ™ FL.B16 A105 1S0WNRE 24"SCH.80 ORD. 80555 e
23738 AISA 105N [NTMK 9GREZZA
Analisi Chimiche / Chemical Analisys
C | Mn St P S Cr Ni Mo Ti \ Cu Al Sn Nb N Ca B |C.Eq.
0,188| 1,180 0,270} 0,008] 0,006| 0,011f 0,052 6,000 0,000 | 0,002 0,090{ 0,034 0,000} 0,005 0,000 0,39
Prove meccaniche / Mechanical tests
SNERVAMENTH ROTTURA ALLUNGAMENTO} CONTRAZIONE TIPO TEMP.C* TEST 1 TEST 2 TEST 3 MEDIA DUREZZA
Rp 0,2% (Mpa) Rm {Mpa) A%-ELONG Z%-REDUCT TYPE AVERAGE HARDNESS HB
| 344,5 542,3 31,4 67,4 165 167 )

verified 10

ed. 200%... + edd.

ASME i Faﬂ« B

51 delie analia) chimichs seno ricavall dat cenificzte of Acclaieria
values are 1aken from base verificate
+ Mo+ V)5S + (i + Cupia
gt Prove Sacundu ASTM A 370 ¢ Tost canfarming to ASTM A 376
&} Diametra provine 18,5 mm. 7 Spacimen giameter 12,5 nen,
£i Dmenswn aravine 10x10x83 mm

50 dtipensans 10XHIa58 1
3 satisfactory visual and dimensional chesck
IS BIB1ICO & G n;am Kaled steel mavie by edectric furnace

a} Traftamants lacmico £ Host ll‘eulmenf
3) Normalizzato & 920°U & ratecato i

N
2 Soiebi

e at 920°C and coniad in st &
ato 2 Solulia treated and quanched
te / Guenched and (e .

712, ;z( 5.

PED Dir. approved

TR 104 - ADZUHNG

APPROVATD DA

TRAUGE MARK RGYED BY

C\PDF«" ) D PRI) TED BY
FEDE s RAN
f‘nmum DLPRIMALUNALG)

ENTE DOLLAVDATORE [ INSPECTING AGENCY

CUHESES Q.
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INSPERCNI GERTIFIKAT 8.1 ,
INSPEGTION GERTIFICATE, ABNAHMEPRUFZEUGNIS, CERTIFICAT DE RECEPTION

EN 10204:2004 =
&) EVRAZ VITKOVICE STEEL b i, st
%ﬁ%}%mbmﬁgmwuaﬂyw v L 15451,2008 . 97‘04.20(’8 1 ” .

% 1639732008
e D086571009

S I.A.T SPA

VIADE! CAVALLARI 87 149
P RE”‘}?“ (AL) 614866 ZBA300M4H 23550 kg

Hot rolled heavy plates in quality P355 NH per EN
10028/ASME SA 516 Gr,70/6r.485 SA 20

£ isoh n&l Jsduuﬁm&ﬂ
anuﬁuf?a%ngg:m%a, Wisia

snediFisni@sialspalt .

i #, B4 mlwwmamtfﬂg
10 250&-12900 nm EN 10028-3
— A. EN 10029 BN
23.550 kg [ gy P355NH N EN 10163:2,B2
10 plates  [Eolliagdi: ASHESA 516.Gr70/r485 -
:gmb:' v * T — ?&uemﬁ’“mm*“m‘
Herde lyerntée | | ea ] oo jooaficr jEa, Eat pe . . iOE
18627 Y 2 WMGAT 0P ReH A5 388 537 958 L <46 KV300/75 188 fr0 171 470
P Rp02 A200 386 546 275 T 20 KV30075 147 127 411 428
2 127467 AT 20F ReH A5 407 548 314 L 46 KV300/7E 178 185 181 181
P Rpl2 AZ00 405 557 245 T 20 KV300/75 137 130 144 137
2 127468 AT 20P ReH A5 448 579 326 L <48 KV300/7.5 158 170 180 170
) P Rp02 A00 447 562 250 T 20 KV300)75 162 103 161 142
2 132223 AT 20PF ReH A5 411 540 318 L -46KV3075 143 146 72 120
| P Rp0.2 A200 419 559 250 T -20 KV300/7.5 118 126 162 135
26368 Y 2 127497 AT 20P ReH A5 415 54D 260 L <45 KV300I75 149 169 475 164
P Rp0.2 A200 404 556 250 T 20 KV300[7.5 115 115 160 430

ErEesy thamlta somposttin

Heat € Nn_ s P S _Cu WG Mo V T A N _Hb GEV

18627 045 1370 0260 0.015 0.003 0.050 G:020 0,050 0.006 0.005 0.004 0.045 0.006 0.019 040

‘IE@B& 1 *158 138Q 0,330 0012 0:003 0.3330 UﬁZO 4:050 0.005 0.005 0.003 0.045 (.005 0.021 0.40
anication ol e pretist

reat  Test  plales

18627 127466 331947 001002
127467 331945 001 002

197468 331943 001 m - Verifiad to ASME II° Part. A
132223 331945 001002 od. 2022 + add. 22036
26368 27497 331944 001 002

. i ) ) N d forming.
NORNALIZED:walking beam furridce-length 70rm termperature 900°Gldiwell 9, & found con i

"Steel killst",Material pratiuced in agréement with P.E.D,97/23/EC"
%?ME GCODE EDITIOIS 0'07 S!ECSE'[\[EDN il PA§T AS

Fesllts
Massk le b Dbeiﬂ chenbsi the Heanstan
mmgg?i'é e iaung e’suﬂi{c& e ..

Mad(h'lg of the produk‘ckemweldm Erzm
3 prod N ‘BlataN H N i ‘est No, /
¥ ko ualltﬂ!;, P!n l;(’%n@d pi uv;l: LW - Eﬁ u-.Q tv,T o

0&9: ebjection.,

ph:gx’a'u i -,'_z:femmm’ ﬁ'&nfﬁgﬁfﬁ %ﬂmm baufaussmusd W ﬁ!mﬂaasi%g m-%
FaponatHIS Sl At ﬂmamwummmmawmwmm“
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3,) wisidstemdngn: [GRg]  Ereesioy EVRAZ ¥ivHOVIGE STERL
e ‘ Hostislay TOMAN
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COMMERCIALE TUBIACCIAIO Viale Lidice 40-Grugliasco(TO}| Kg 108 Mt 12 Pipes No.: 2
. | This document is reproduced by a computerized system and is conform fo the original Heat No.: 13269 Cta's job:VC0000171 j Dale: 12/02/2007
24 | Customer: COSTRUZION! INDUSTRIAL! CIVIDAC SPA P.0.No.:  NR2007/067 DEL 29/01/2007 ltem: 07

?g PIETRAxN LIRUIDAZIONE
CERTIFICATO Di COLLAUDO

SOCIETA PER AZIONI - Gerticat de Récéption N RESER
oS AT Feo- l
telef.: - - e
internet: www.pietra-spa.com- e-mail infoBpietra-spa.com En LlpBd4 3.1

CiLIENTE  — Customer : BENERAL TRADING SRL SN 4320
ORD1NE - Order : V.0.VD/0E58/86/VS DEL 14.082.196 -N
CoMMESSA — Ouwr order : 2SEES/123296 14.02.06 i%g 338
TIREI $.S5.—- Seamless tubes : LAMINATO A CALDO -

Hot volled
iN=EMA —~ Test standards : ASTM/ASME A/SA 1B846/64-533/84—-AP1 S L’ﬁﬁ
ASME SECT.II F.A ED.2@04 NACE MR B .70
FINITI A CALDO CON APPROFPRIATA TRU’TuRA
Hot—working finished with proper st utture

TRA&TT. TZERMICO-Heat treatment

EY

- Steel grade : BR.E/X42 + RES.
Dt»tNS aMI — Sizes : 73,08 x 5,16 Lg 64,87 6,8 (Mb)
NrTLBI- No Tubes 258 METRI-Meter 1548.9@ PESO—-Weignt ¥g 125460

oo SROVINT @ LOMGITUDINALE — Specimen direction @ Longitudinal

ABLURI R ICHIESTI] Rp @,8 I Rm i A 2" 5,65V80 HRE | BV -2 o
Rar~ivraments———>r| »= 298 jr= 415 {}= 22,5 l‘— FEHLE o (T = 7
S | N/ e N/ mm2 | A i ;o1 X 2,35
Zoecimen ! SNERVAMENTD ROTTURA i ALLUNG HENTD%; DURE::Q& RESILIENIA
Sez . .mm L& mm i Yeld peint ’Tens.strenght! Elongation% lHardnes:; Imoact
COLATA-Heat 12566 | ! | i ;
131,11 5¢,8 | 344 l 491 38,8 | 79 , 27 39 34
CHI ALCIQNENTU cON ESITO FOSITIVO Flattening test with positive vesult
SUANTITA—Buantity N.TUBI 14@ METRI 846,36 PESO K6 7.368

AanALIST CHIMICA DI COLATA % — Heat chemical analysis %

[ W13 mMn @,71 Si @,83 F 4,809 g @,898 Cr @62 Mo @.4%
Mo @L,@7 Cu @,17 Sn 8,809 ¥ waE Al 3,924

Cec ©,89 CERTIFICATO DI COLATA— Heat certificate

CDLATA~Heat 13211 i | { i

: 31,1 bt 7 338 495 | 34,46 | 7 io36& 34 328
éLHIAPFIA1ENTD COM ESITO FDOSITIVO Flattening test with positive result

(B rITa—-Quantity N.TUEIL 1% METRI o, 08 FﬁBB KG 7%

Vo IST CHIMICA DI COLATA % — Heat chemical analysxs:%

@,.5 Mn ©,65 Si @,23 F #,811 5 @, @pg  Cr Q Qi Mo @,B3
1 @,.,94 [Cu ©B,18 Sn &,508 V @Es Al @,wab ’

Cag #.27 CERTIFICATO DI COLATA~ Heat certificate

COoLATA-Heat 13866 | | ; .
1539,.7 S6,8 339 512 34,6 | 79 | 33 36 3¢
IACCIAMENTO CON ESITO POSITIVO Fiattening test with positive vresulit ng
.
uUANTITA-Quantity N.TUBI 28 METRI 18w ,98 PESO KB 1 .59 4§\ 'L
~N8LISI CHIMICA DI COLATA % — Heat chemical analysis % o2 ng
c @.:6 ™MNn ©,68 8i ¥@,21 F @.P18 8 @818 Cr @828 Ma @,d1 & x <&
NI @,07 Cu @14 Sn @,8687 V FPE Al B,029 & &
Cec .29 CERTIFICATO DI COLATA- Heat certificate
COLATA—Heat 13269 <= ; l i ;
T7 5 56,8 IC bt i 523 34,7 l 78 % 3% 37 38
HIQECIAﬂENTO CON ESITO POSITIVO Flatéening test with positive resuit
a - nLitas MNTURI FA 25248
g gfﬁ%mw$g§mmﬁwﬁmmwmMNmMm:ﬁgﬁxfﬁgxgummmu£§Hmmmuuwmmwwommmmm- ‘a EEE?
& dalla Pigtra Spa. Alterazioni a/o taisificazion! saranno astannc persaguite a termini di legge.
2} s centificate is issued by corputerized system and it ia valld without tr&demerksPSetmateprkﬂadlnblwmﬁwnng certificate, I‘}‘Z..-
g mﬁmm&m‘%‘wmm&m°“Lmm:x. his mama the confortity 0 The orginal one. He takes upon himsslt the amy




COMMERCIALE TUBIACCIAIO Viale Lidice 40-Grugliasco(T0)| Kg 108 Mt 12 Pipes No.: 2
This document is reproduced by a computerized system and is conform lo the original | Heat No.: 13268 Cta's job: VC0000171 | Date: 121022007
Customer : COSTRUZIONI INDUSTRIALI CIVIDAC SPA P.0. No.:  NR2007/067 DEL 29/01/2007 ltem: 07
| APIETRA™ "™
ERTIFICATO DI COLLAUDO R
. SOCIETA PER AZION! )nspecbon certificate - Abnahmeprifzeughls - Certificat do Récéption
25125 Brescia - Via Orzinuovi, 2 Fag. &
telef.: 03(F 3540545 - fax 030 3540204 EN i8PE4 3Z.1
Intemet; www.pietra-spa.com- e-mall: info@pietra-spa.com
ANALISI CHIMICA DI COLATA % - Heat chemical analysis %
G #,14 mn @,68 Si @28 P (4,814 S #,889 Cr &,93 Mo #,91
NI @95 Cu @,14 Sn @,0088 V @oE Al @, 985
Ceo 8,287 CERTIFICATO DI COLATA- Heat certlflcare
COLATA—-Heat 13279 { { 5 :
L 774 50,8 351 + 5285 | 34,2 l ; 7 § 37 35 36
SCHIACCIAMENTO CON ESITO FAOSITIVO Fiattening test with posit: e result
FUANTITA-Guantity N.TUBI 3% METRI 218,88 PESO KB 1.849
ARNALISI CHIMICA DI COLATA % - Heat chemical analysis %
o o@,i4 Mn #@,85 Si @,21 F @,0B4 S $#,016 Cr 6,08 Mo @.,92
Nl @58 Cu @,14 Sn @668 V gnE Al 3,383
Ceqg W._, CERTIFICATO DI COLATA— Heat certificate
“HOC Y IDRAULICA ALLA PRESSIONE DI - Hydraulic test pressure  390% oei 287 car
OR,.ENTI INDOTTE Eddy current acc.to: ASTM A 166
ISFTZIONE E CONTROLLO DIﬂENSIONQLE~ FOSITIVO
Results of inspection and dimensional cormtrol: positive
CERTIFICHIAMO CHE LA FORNITURA E'CONFORME AGLI ACCORDI DELL 'ORDINE
We neveoy certify that material complies with the terms of the ovdsr
I TuBl ~AMNMO SURITO UN TRATTAMENTO COMPLETO DI DEMAGNETIZZAZIONE

Tha tubes have been subjected to a camplete demagnetization treatment
ACCIALIO FRAODOTTO AL FORNDO ELETTRICO COMPLETAMENTE CALMATO

Sseel made by electric furnace, fully killed

CERTIFICATO ENTE COMFETENTE = IT-9835 160 145

Competent Body registration number:
DATA DI CONVALIDA — Issued an H Eé.@h.&@ﬁ#
DaTA RI SCADENZA - Valid Until : 3¢.86.2897
\er1 A
C S.p.A yerified 10 ASME
cl b add. LM
py MO od, 20F 294
NN & gound coﬂfoﬂn‘w
DaTTaA FIETRA S.p.A. RESFONSABILE COLLAUDO B
22 .02. 06 QUALITY INSPECTION MANAGER

e . Sabotti

“Pleta” di colore blu.
per usl lllachi © non conssntit

deila Pigtra Spa. Al

GEROLDH . 33 - TEL 0701581342

This certificate is issued by computerized system and it s vald without signature, trade marks “Pletra” are printed the original cartificate.
in case the consignaea ot original certificate issues a copy of i, h-nwcem!ymnmmeconbmkytolheoﬂm taknsmonrdmutnha
responsibility for any ilegal or not allowed use. All altevations and/or felstfications will be prosecuted,

A

LTE

FinesEnn



LA FORGIA DI BOLLATE IN4320

di Antonio Vienna e C. S.a.s.

r-—_\——/
Via Villoresi 28/30 fos.350-502
20021 BOLLATE (MILANO)
Tel, (0039) 023501973/4/5 - 33300268 Telofax (0039) 0238301422

MATERIAL TESTING CERTIFICATE - CERTIFICATO PROVE MATERIALI - ABNAHMEPRUFZEUGNIS
CERTIFICAT D'ESSAIS DES MATERIAUX__EN 10204 3.1.

CUSTOMER CIVIDAC CERTIFICATEN N 0342/ 10

CLIENTE - BESTELLER - CLIENT CERTIFICATO - WERKSZEUGNIS ~ CERTIFICAT

ORDER 2010/040 DTD 28/01/2010 JOB N° 54
Orﬂlnc-:‘:tcllm Commeassa - Werks - Réf.
INSPECTION BODY INSPECTION STANDARD ASME Il PART.A ED.2007
rtedi Collaudeo - Aunshme durch - Rdception par P O ONTROLE SUNANT NORMES + ADD.2009
"r:.. qty . DESCRTION oH mﬂ..':;.ﬂ-ﬂm nmmlx KG mmmufmnmw mrrf ::nazz mavTT-':nw
POSTE TRRAIT. THERM. “:f:mmm ™ MATRERE COWwEE Exsas
1 [piIsC @1100x80 «+—P. 350 NORM. ROUGH. 800 SA266GR2 5249 0-412
MACHINED
1 [DISC ©1220x86 a— V- So2 " " 1060 " " B

(*) UNIT WEIGHT, BLACK - PESO UNITARIO GREZZO - ENZEIGEWICHT, UNBEARBEITET - POIDS UNITAIRE, BRUT DE FORGE
WE DECLARE THAT THE GOOD SUPPLIED IS IN ACCORDANCE TD THE REQUIREMENTS OF THE ORDER TRADE MARK

IDICHIARIAMO CHELA MERCE FORNITA E' IN ACCORDO ALLE RICHIESTE DELL'ORDINE MARCHIO DI FABBRICA MARK OF MANUFACTURER'S
WIR ERKLAREN DIE LIEFERWARE SICH MIT DEN FORDERUNGEN DER BESTELLUNG VERGLEICHT SURVEYOR

NOUS CONFIRMONS QUELEPRODUITS FOURNIS SONT CONFORMES AUX EXIGENCES DE LA WERK PRUFSTEMPEL

co POINCON D'USINE

VISUAL AND DIMENSIONAL INSPECTION - CONTROLLO VISIVO E DIMENSIONALE
|BESICHTIGUNG UND AUSMESSUNG - CONTROLE VISUEL ET DIMENSIONNEL

SATISFACTORY F' B
ENCLOSURES - ALLEGATI - ANLAGEN - ANNEXES . =

1) TEST RESULT

2) UT REPORT
MARKING - MARCATURA - KENNZEICHNUNG - MARQUAGE
SA266GR2
HEAT N.
TEST N.
REMARKS - NOTE
MATERIAL IN ACCORDING TO PED S7/23/EC a
C.I.
Qc £] i
Ay
N ~
Place and date of inspection — luogo e data del collaudo 02/03/2010
Ort und Zeit der prifung ~ Heu et date du controle BQLLATE
LA FORGIA DI BOLLATE CUSTOMER'S INSPECTOR OUTSIDE INSPECTOR

COLLAUDATORE CLIENTE - INSPECTEUR DU CLIENT | COLLAUDATORE ALTRI ENTI - INSPECTEUR OFFICIEL
é{ﬁw SACHVERSTANDIGER DES KUNDES AMTLICHER SACHVERSTANDIGER




LA FORGIA DI BOLLATE

Via Villoresi 28/30
20021 BOLLATE (MILANO)
Tel. (0039) 023501973/4/5 - 33300268 Telefax (0039) 0238301422

TEST RESULTS - RISULTATO DELLE PROVE - ERGEBNIS DER PRUFUNGEN - RESULTATS DES ESSAIS -

ENCLOSURE NO. 10 CERTIFICATE NO.
ALLEGATO - Aniace - Amvee 1 DEL CERTIFICATO - ZUM ZEUGNIS ~ DU CERTIFICAT M0342 / 10
TENSILE TEST IMPACT TEST HARDNESS TEST
TRAZIONE - ZUGVERSUCH - TRACTION RESILIENZA - KERBSCHLAGBIEGEVERSUCH - RESILIENCE DUREZZA - HARTE - DURETE
ASME..SA370 |__KVAS -
S Yeldslr m&mﬁ Elongation Red.of area i Test Rumfgke:%a Renm:
. strack- .
o S Gm Tep  Gundn gk b e e e s e
NO. Forme Richtung " LE
- Forma Sens Single Av,
MPa MPa Yo % Impact of set HB
0412 | dia.12,56 | TANG. +20°C 293 491 30.7 63.0 -29°C {88 60 /68 | 72 143-156
| [
[} |
| {
| |
| |
| [
I 1
T ]
i J.l W ) A l ‘
T (PR 22 o ]
e PR NPT
| /N T
v
REQUIREMENTS: |TANG. > 250 485-655 | > 20% >35% | -29°C >27J <197 HB
VALORI RICHIESTY:
ANFORDERUNGEN:
VALEURS DEMANDEES:

HEAT ANALYSIS - ANALISI DI COLATA - SCHMELZEANALYSE - ANALYSE DE LA COULEE

Eomore i fid
Hersteller Werkstolf s P s or Ni M v Al Nb
Foumisseur Ach Sgsmelza c Mn o Cu

ACP SA266GR.2 3973 0,1700 | 1,0450 | 0,2490 | 0,0030 | 0,0030 | 0,0900 } 0,2100 | 0,0800 | 0,1200 } 0,0010 | 0,0400 } 0,0002

= = - -
Elsctric steel Degassad sivel Vacuum da, stos]
R L« Aoy x| A A St ]
or
\cler fabriqué au four dlectrique or degasa Acief could sous vide

HEAT TREATMENT - TRATTAMENTO TERMICO - WARMEBEHANDLUNG - TRAITEMENT THERMIQUE:
Normalised - Normelizzato
A igeggiuht - _

BICCHR.A SNNPC.X B HRS AIR Tempered - Rinvenuto i
Hardened /Solution annealed
Annsgled - Ricotto
mﬁls«ﬂmﬂm I Gegiuht - Recult i
Trempe /

SIMULATED HEAT TREATMENT OF SPECIMENS - TRATTAMENTO SIMULATO DEI PROVINI
SIMULIERTE WARMEBEHANDLUNG DER PRUFSTUCKE - TRAITEMENT THERMIQUE SIMULE DES EPROUVETTES

HEATING RATE - RISCALDO - HOLD TEMP. AND TIME - TEMPERATURA E PERMANENZA COOLING RATE - RAFFREDDAMENTO
HEIZUNG - CHAUFFAGE TEMP. UND AUFENTHALT - TEMP. ET MAINTENANCE ABKUHLUNG - REFROIDISSEMENT
Vi H Vi 1 Y7

Place and date of inspection — luogo e data del collsudo
Placa and dteof inspaction - kiogo o dta del collewdo BOLLATE...... .. 02(03/20100......

LA FORGIA DI BOLLATE CUSTOMER'S INSPECTOR QUTSIDE INSPECTOR

COLLAUDATORE CLIENTE - INSPECTEUR DU CLIENT | COLLAUDATORE ALTRI ENTI- INSPECTEUR OFFICIEL
- Q.C. DEPT. SACHVERSTANDIGER DES KUNDES AMTLICHER SACHVERSTANDIGER

R STMINT




LA FORGIA DI BOLLATE

Via Villoresi 28/30
20021 BOLLATE (MILANO)
Tel. {0039) 023501973/4/5 - 33300268 Telefax (0039) 0238301422

- CERTIFICATO DI ESAME ULTRASONORO -

ULTRASONIC TEST CERTIFICATE - PROTOKOLL UBER ULTRASCHALLPRUFUNG - CERTIFICATE D'EXAMEN AUX ULTRASONS

CUSTOMER CIVIDAC CERTIFICATEN- US 0342/ 10

CLIENTE ~ BESTELLER - CLIENT CERTIFICATO - WERKSZEUGNIS - CERTIFICAT

JORDER 2010/040 DTD 28/01/2010 JOB N° 54
{Ordine- Bestellung Commessa - Werks - Réf.
[Commande
iAllegato - enclosure 2 del certificato Nr. - to report Nr. M 0342 /10
|Annexe - Anlage du pocés verbal Nr. - zu zeugnis Nr.
::: qty DESGRZIONE = m - DERCHITION mnt::tﬂm m:-': m KG nmu::% oowrrf ::na.a: rnov?r-’:nm
‘TNAIT. THERM, LIEFERYUSTAD (t) MATERE COULER ESSNS
ETAT D LIVRAISON N
1 |DISC © 1100x80 NORM, ROUGH. 800 SA266GR2 5249 0-412
MACHINED
1 |DISC ©& 1220x86 " " 1050 " " "

Parametri di esame - Test parameters - Pruftechnik - Parameters d'examen

[Apparecchistura EPOCH 4B Mezzo di accop. Stato superiiciale Taratura

nsirument Surface foughnes: Cajibration

prgorst Akbpping GEL Oberfachenzmiand  MACHINED Jutowg [V — V2
[appareil Miltieu du couplage Etat ds surface Tarage

ntagho di rifer, Blocchi di taratura AV.G.
Refersnca notch %bﬂﬁmbloks D.G.S.
5 Enta; @ ds référ, Blocs da tarage
D dasame - Di
Einschalizichiung
Direction d'examen

1) PF2R-24 25mm 0° 2MHz

Risultato d'esame - Results - Ergebnis der Prufung - Resultat d'examen

A
28], B EILL L Rl (LIRS L0 k=1 ANLIEN N L8303 ’

(3
53 A L - o5

.G MO
i
AT
N\ Y
IPlace and date of inspection — luogo e data del collaudo
Ort und Zelt der prufung — lieu et date du controle BOLLATE e 21032010 ..
LA FORGIA DI BOLLATE CUSTOMER'S INSPECTOR OUTSIDE INSPECTOR
i ) COLLAUDATORE CLIENTE - INSPECTEUR DU CLIENT | COLLAUDATORE ALTRI ENTI - INSPECTEUR OFFICIEL
% o o SACHVERSTANDIGER DES KUNDES AMTLICHER SACHVERSTANDIGER
I.g‘m:r.mm £N 475
i




CERTIFICATO PROVE MATERIALI | REPARTO  |Num. Cert 7406 Foglio 1/1
Ronconi SpA Mod. Mpcot 85 | COLLAUDO CQ Sheet - Blatt
. Test Certificate-Abnahmeprufzeugnis [ ctione Dept. - Data 22/03/2010
Via Lambro, 9 - 20090 OPERA (M) EN 10204 3.1 Abahmeablaliung Dm: e

Cliente COSTRUZIONI INDUSTRIALI CIVIDAC SPA

Customer - Kunde

Ordine num. 2010/039 Data 28/01/2010 Ns. Corpmessa 30 11 12 1001 Data 04/02/2010
Order - Besleliung Date - Datum Our order - Unsere Besteliung Date - Datum
Descrizione TUBI SS TRAFILAT! A FREDDO Trattamento termico  Normalized
Description - Beschreibung Heat freatment - Warmsbehandiung
Norma e Acciaio ASME SA210 Gr.A1 Inaccordoa ASME Il PART.A ED.2007+ADD.2009
Norm and Steel Grade - Norm und Stahlg Acc.to - Germass
Pezzi 186+202+186 Peso kg. 3986 S‘\\ 4 3 2 O
Quantity - Anzahl Weight - Gewicht —_
Dimensioni 15,88 x 2,11MW x 8955/9220/9538 mm fos.354
Sizes -Abmessingen T T T T T T T T oo
_Va!ori ) Rs Rm A, A HRB
richiesti . . . . . . .
Requirements min min max min min min max min med min
Anforderungsn 255 415 22 79
Provino Snervamento Rottura Allungamento Durezza Resilienza Prova a caldo
Specimen Yeld point Tenslie strenght Elongation " Hardness Notch impact Hot test
Probestab Streckg! Zugfestigkei Bruchdehnung Haerte K f A pruefung
N ser | Lo Risultati oftenuti (Results - Ergebnisse)
mm2 | mm N/mm2 N/mm2 % % J J N/mm2
1 97 50 313 441 46 73
2| 97 50 311 444 46 73
3| Prova di Schi 1o uita con esito positivo - F ing test satifactory - Aufweitversuch zufrieder durchgefuhrt OK
4| prova di A eseguita con esito positivo - Flaring test satisfactory - R such zufriedenstellend durchgefihrt oK
5
6
7
8
9
10
11
12
13
14
15
16|
17
18

0,
U si certifica che & stato eseguito con esito positivo i: M1 gjontrolﬁol(t1 301@%Edd{ cums::mgzo ":’o":;a - ASME SA450 24.8.2.1
o R
We here by cartify that we succesfully run: dy eusren (B ) ace.to - Wi mpriifung (100%) geméss
Wir garantieren, dass folgenden Priffungen zufriedenstellend D Controllo (100%) Ultrasuoni secondo norma
durchgefUhrt wurden: Ultrasonic test (100%) acc.to - Ultraschallpriffung (100%) geméss

Controlio PMI (100%)
PMi test (100%) - PM {100%)

I controllo visivo e dimensionale dei tubi & stato eseguito con esito positivo

The visual and dimensional fest has been performed with safisfactory result - Dle visuelien und dimensionalen Kontrolien wurden mit zufri enden Ergebnissen durchgeflnrt
Analisi chimica Acciaio calmato ed elaborato al forno elettrico, degasato
Chemical analysis - Chemische Analyse Stesl laborated in electric fumace, fully killed and degassed - Beruhigter Elekiro entgaBi Stahl
Colata N. c Si Mn P s cr Mo Ni cu v Nb Al N Sn T As Sb
Heat No -Schmelz Nr % % % % % % % % % % % % % % % % %
182727 0,14 | 0,20 | 0,83 | 0,012 | 0,005

Marcatura (Marking - Markierung) RONCONI/ITALY/SA210/GR.A1/CD/192727/15,88X2,11

Note Notes - Anmerkungen Ii Capo reparto Ente collaudatore
Chief of Depl. - Abtefiungschef P d by - Abr b
CND It Lev. ET-UT Cert. n. FG1745

4 0
UALITY GONTROL

Certificato in accordo alta PED 87/23/EC APPENDICE 1 Par.4.3 e AD 2000-Merkblatt WO Cert N° 01 202 I/Q 05-1859 TUV Rheinland
Certifcate in accordance to PED 87/23/EC ANNEX 1 Par.4.3 and AD 2000-Merkblatt WO Cert N* 01 202 /Q 05-1859 TOV Rheinland
Abnahmeprutzeugnis gemaess PED 97/23/EC ANHANG 1 Par.4.3 und AD2000-Merkblatt WO Cert N* 01 202 /Q 05-1858 TOV Rheinland
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Heat No.:

PO: NR 2010/164 DEL 24.3.2010

P.0. No.:

COMMERCIALE TUBI ACCIAIQ Viale Lidice 40-Grugiasco{T0)

system and is conform fo tha original

COSTRUZIONI INDUSTRIALI CIVIDAC SPA
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"’,‘h INSPEKCNI CERTIFIKAT 3.1
. ) INSPECTION GERTIFICATE, ABNAHMEPRﬁFZEUGNIS_, GERTIFICAT DE RECEPTION

| 1

z EN 10204:2004 . [
OV BuS | £8a1 G dokcaroenuy, NN

VlTI'K |CEST 'EEL, a.s 252000 Wi Tommmbe  SwefweSd

Strambersi 2571747, PSE 705 00 32819/2006 28.06.2006 11

CesKh REPOBLIKA

A2

e e o s 16740412008

505235/005
e 4,78

S l AT SPA
VIA DEI CAVALLARI, 37

15077
5107 Avizo £, fctvice Note o, Avicn Nr Avico Noa  BI4/Vaudn &, Waoon No, Wasson Nr:  BIASK i, Atamass Jot-Masos Magse off:
PRED?EA (AL) 620235 115439376981 5 652 kg
Hot rolied heavy plates in quality P265GH/ P275 NH per EN
@ W“:ﬁ‘:‘@:&“ﬁmﬁi 10028/ASME SA 516 Gr.60/Gr.415SA 20
n: v ‘ . SIS duch . .
AL oot e ﬁwm spedizioni@siatspa.
%Wmsmmmﬂw“mﬁmm mmﬁmwmmmm fg/ﬁa‘swrm;m
12-2500-12000 mm mém'z:&“:s:imzessﬂ N EN 10028-2
g Emmimeses, EN 10029 BIN
5652 kg %ﬁﬁm P265GH N EN 10163-2,B/2
o 2 plates &mew P275NHISA 516 Gr.60/Gr.415
;:['nvba}é. wmummm Zhenslia tabremn, i i da - v Karbschingversuthkeit
m’zm, mlw Identifzlersng jOBIIC0} €2 1 CI0] i cu ﬁ:: _rﬁ;‘z [t) m%%wmlmum ®
No de:fa toulée Mok pibces . Hldentification fue] Type Type M= ) [«¢72 mq‘cau,cu 1 42 { [ s
17226 Y T 300 C Rp0.2 204
1 176 AT 20P ReH A5 324 465 264 L -51 KV300/7.5 159 108 106 124
P Rp2 A200 332 462 280 T 20 KV300/75 144 161 172 150
{1 73T AT 20P ReH A5 328 473 355 L 51 KV300/75 180 180 169 176
P Rp02 A200 339 460 285 T 20 KV30075 442 110 144 132
71082 Chemicat composition vven e 2 s+ a1

Heat C Mn Si P S Cu N C Mo V Ti A N Nb CEV
17226 0.3 0.95 0.21 0.013 0.005 0.04 0.03 0.05 0.01 0.004 0.002 0.044 0.009 0.003 0.31

B/ dey of the prodect

Heat Test  plates

1728 17346 82426 002 ~— SN 4320
17347 82427 002

NORMALIZED:walking bear furace-length 70m,temperature S00°Cldwell 9min. ]%5_ 4/(/1 - /M Z

“C Killed” =0 i

“Material produced in agreement with P.E.D.97/23/EG"
ASME ED 2004 ASME CODE SECTION If SA 20 AD 2005

5?2:“&:/5“ o g

e k/\mf ban

& found conforming.
trol of dimensions and results of surface inspection © without objection.
Ma%kontmlke un Oberflachenbesichty ohne Beanstandup fg b}
Controle de dimensions et controle vi desurface sans defauts.
2014 Timdn guedand virobky na nk s vatalue toto peoldiSen! mm;gmvwm&ommg pod
wm&vcmmwmwwyaomawmﬁw ve znEnl pozdastich namem wﬂmzx&w%mkmmtuﬁm mmﬁd\tmumm&e ieraugdﬁh
Erzeugniess a1l die Sich mmmmm Kamtﬁmumvmm diectare to cur exclusive responsibiity that the mentioned prod Bclaralion 18 10 acoordance
reguiations, wiich are spacifisd by the contract. Nows: mmmmmoﬁomg mﬁimmmmwm mwm‘eng}d d’acint. b e
AD4] Znalka virobee: mspemx"sstam H Ovifey platnost
Mantifacturer's mark: mmgadﬁmmm: o %mm‘;m
Zeichen des Herstellers: Poincon de réception ; ORJ : : ~
Marque tiu oroducteur; WITKOVICE STYEEL
CU3 Usristind vzorku, tElesa: A « hlava, Ton, Kogf, thte: Z - pata, Fuss, pied .
€02 S Acennich veord. L - o, ngiiinl, g - piknd, raniverse, ques,transversal Bartin S’%’mSEL
€3/ ZiuSebns tepicta, Test d‘aw
10/ Tyar sk ?~ prioatie . cylndicy cylndec, ryodiicch indupandenl gt
cgéz:&zm&mboyamm r&ﬂm wm% D&M ‘81}?1 ﬁﬁ‘ggf Lgrech g@r V@rim r
gg/le wm.m zxuéewu% mm C43{M&WBO=Y \

200763 \




r SALZGITTER
\J) FLACHSTAHL

Eln Unternehmen dor Salzgitter Gruppe

=NAD2O (Le TF0
Sha-o-

Inspection certificate 3.1 M 597734
Cexrtificato Collaudo Materiali 3.1 Pageifag 172

DIN EN 10204 Date/nts 19.11.2005
1

Nefasm 500276 11.10.2005 mion 500276
Puchmser Siderurgica Astico S.p.A. tuswmer Siderurgica Astico S.p.A.
Cemmitente T-36030 Fara Vicentino Bmtnetds 136030 Fara Vicentino

s (ASS

fudvt  Hot rolled wide strip Werksodera. 0001035661
Prdows Nastro largo a caldo N° Corfine

{86

(Ao}
Dapsichnotels. 0080669481

Steel grade snd tomes of delivery Grade 60 Awvisa fispedions N6 . 11 . 2005

Comiconi Gimntera e comegrs SA 516 / SA 20

- {B2-Bto) ASME SECTION ITI -Part A / Ed.99 : lnspecion RS
o 140 Colludo
{Aas}

Material data / Dati del materiale e

W !
L

o | Ouantey | Prodoct s, Heste, Cond. of eivery | Thicknens x Width rm X mm
Pos. | Nomsers . | B* pradotts R Calete State & forn#ura | Spessore x Lurgh
{608 [1:0] {bon Bog {Bhg-B1Y)
28 1 682950 52109 N 5,00 x 1500,0
r 1 | weight 29.460 bgs N:  nerwsiced / pormaizste
Pew ks
81

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

Controllo delle dimensioni e controllo a vista della superfice: soddisfacente

Ladle analysis / Analisi di colata et

Hesd bo. c Si Mn P s N al Cu Cr Ni
¥ Coleta % 3 3 % % % % % % %

{Ban 6N 015 -03 860120 SRS 68 <080 <830 <4
52109 |0,09 |0,24 1,15 (0,011 /0,004 {0,006 |0,033 [0,07 0,04 |0,05
Hent . Mo Nb Ti v c e.q{L)

' Cohata % % 3 %

L) £{2+] sam som )

52109 |0,00 |0,00 (0,00 |0,00 |Q 3o

Steelmaking process: Basic oxygen process
Procedimento di elaborazione: Proc. ossigeno
[0} ]

AYerlfied to ASME iI° Part. A

ée?: + add. Zeaiﬁ

& found cenforming.

Wi heceby cenly thatibe dofvered material comphes with the tarms of the order,

Viena che kx consagra comisponds alle rickiestra delle condiziont di consep
ot
f Tradomark Sahpitter Fackstahl Groblf Isprection Stamp . Inspecton Bepresantative
] Muchio del produttoce Eiserhittenstr, ¥8 Timbea deKispatior Petitn officine
ADR) 038238 Selrgiaer 203 rac}
1A
Tﬁsmmm:mnﬂh:sﬁhbkdmptmm&l[symuﬂhv:ﬁkwﬁhmtiw-mx:ﬁmbﬂ“ﬂﬂ&.n:ﬁmi Kratz

Qoesto certificato « statn fascinty 6 i sisterna Gi eieborazions doi duti 2datin seconde EN 11204, articolo §, ¢ valido snche senza finma.
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WELS NG MATERIALS
/\/\—/\—/\/\/\_/\,

NICROS s.r.l. deposito: _

Via Tiepolo, 26 Z.1. Zerman ‘Jia G. Di Vittorio, 3

31021 Mogliano Veneto (TV) 20056 Trezzo sullAdda (M)

tel. 041 5970166 fax 041 5970161 -el, 02 8090477 fax 02 9091303

P. IVA: 10892870153

CERTIFICATO N°: 136/07 EN 10204 2.2
Certificate n":

DATA: 10/09/2007
Date :

Merce consegnata con nostro DT n, 000372
del 13/07/2007

CLIENTE:

C.I. CIVIDAC S.p.A.
Via Borgo Cattanei, 35 Loc. Cavrie
31048 SAN BIAGIO (TV)

PRODOTTO: FILO RAMATO SG2 & 0,80mm
item:

COLATA: 1916/P
Batch :

SPECIFICHE: AWS A5.18 ER 70S-5
Specification:

Quantita’ consegnata

KG. 16,20
ANALISI CHIMICA %:
Chemical analisys %:
C Si Mn P S Cr Ni Mo Fe Y/
0,08 0,82 1,44 0,013 | 0,008 0,05 0,024 | 0,004 | Resto | 0,002

Cu Al N Zr+ Ti 0

0,134 | 0,002 | 0,007 | 0,007 | 0,0C1

(I dati riportet sono conformi all’originale)
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AIR LIQUIDE WELDING FRANCE
13 Rue d'Epluches, Saint-Ouen 'Aumédne
95315 Cergy Pontoise Cede&\q\ance

Phone: +33134213333
Fax: +33134213130

Pagina 1di 1 SAF'FRO
Certificato di prodotto / Product certificate
Certificato N°: Ordine N°: Bolla N°, Cliente:
Certificate n°: Order n°: Delivery Note n°: Customer:
ALW50090011-1375 18187 COSTRUZIONI IND.LI CIVIDAC
Data: Quantita: UM VIA BORGO CATTANEI! 35 LOC.CAVRIE'
Date: Quanty: unit 31048 SAN BIAGIO DI CALLALTA
20/04/2010 KG
ITALY
Desianazione: = W000282661 Lotto N°: /Batchn®:
Trade name: FILCORD C 1.2X0016XB300XP 10043 1
Classificazione: S0 14341: G 42 4 M G3Sit
Classification: AWS A5.18 ER70S-6
Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi forniti
We confirm following properties for the welding filler metals delivered by us
Analisi chimica prodotto / Product chemical analysis (%):
In accordo a / According to EN 10204-2.2
C Mn Si P S Cr Ni Mo \' Cu

0,075 1,44 0,85 0,01 0,009 0,024 0,017 0,003 0,001 0,08

Ti+Zr Al

0,001 0,001

Proprietd meccaniche del deposito / Weld metal mechanical properties:
In accordo a / According to EN 10204-2.2

Trattamento Termico| Test | Snervamento Trazione Allungamento | Durezza Resilienza - Impact strength (Charpy-V)
Heat treatment | temp. | Yield Strength | Tensile Strength|  Elongation Hardness | Temp: Joule Media
°C | ReH[N/mm?] Rm [N/mm?] A[%] HB °C Average
Come Saldato -20 125,125 125
‘As Welded 20 421 511 26
-40 ,101 101
Note: Cu - incluso rame del rivestimento (including copper coating)

Remarks:

Questo certificato & stato stampato da computer e non necessita di firma
This certificate is printed by computer and needs no signature

Emesso da - issued by:

Olivieri Elena

Quality Departement - Storo Plant

|
» AIR LIQUIDE
1

]

WELDING

Bocchi Luigi




AIR LIQUIDE WELDING FRANCE Phone: +33134213333
13 Rue d'Epluches, Saint-Ouen I'Aumoéne Fax: +33134213130

95315 Cergy Pontoise Cedex - France E‘ﬂg
Pagina 1 di 1 OERLIKON
Certificato di prodotto / Product certificate

Certificato N°: Ordine N°: Bolla N°. Cliente:
Certificate n°: Order n°: Delivery Note n°: Customer:
ALWO00090433-15 COSTR.IND.LI CIVIDAC SPA
Data: Quantita: UM VIA BORGO CATTANEI 35 - LOC.CAVRIE'
Date: Quantiy: unit 1048 SAN BIAGIO DI CALLALTA
14/01/2010 KG 31048 S lobic
ITALY
Desianazione:  W000283324 Lotto N°:/Batchn®:
Trade name: CARBOROD 1 2.4X1000XTUBO5 CBV011

Classificazione: SO 636-A: W46 5 W4Si
Classification: AWS A5.18:ER70S-6

Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi fomiti
We confirm following properties for the welding filler metals delivered by us

Analisi chimica prodotto / Product chemical analysis (%):
In accordo a / According to EN 10204-2.2

C Mn Si S P Cu Ni Cr Mo Vv
0,07 1.7 0.9 0,014 0,01 0,035 0,05 0,05 0,006 0,01
Ti+Zr Al
0,07 0,01

Proprietd meccaniche del deposito / Weld metal mechanical properties:
In accordo a / According to EN 10204-2.2

Trattamento Termico| Test | Snervamento Trazione Allungamento | Durezza Resilienza - Impact strength {Charpy-V)
Heattreatment | temp. | Yield Strength | Tensile Strength  Elongation Hardness | Temp: Joule Media
°C ReH [N/mm3 Rm [N/mm?| A[%] HB °C Average
Come Saldato
‘As Welded 20 440 540 26 -50 50
Note:
Remarks:
Questo certificato & stato stampato da computer e non necessita di firma Quality Departement - Verona Unit

This certificate is printed by computer and needs no signature i
Piubello Andrea

Emesso da - issued by: Macchia Dino

AIR LIQUIDE

WELDING




ol
OERLIKON

ETC OERLIKON Sp.A.

SEDL LEGALE: VIA VOYTH M ACCA S0
33020 UUE CARRARL (TH3 - FiADY
TEL: «39 049 91 29 41

FAX: 139 049 61 99 405

. Femail infolese, it

wel S wawinercar

The undersigned representative of

Il sottoscritto rappresentante della

ETC Oerlikon SpA
Via Vo di Placca, 56
35020 Due Carrare (PD) - Italy

Certifies that the welding consumable listed below, except for trade name, are
identical and they are manufactured to the same specifications, in the same
plants, using the same raw materials, processes and facilities, and they have
same AWS/SFA classification.

Certifica che | consumabili di saldatura softto indicati, sono identici eccetto per il loro nome
commerciale e vengono fabbricati con le stesse specifiche, negli stessi siti produttivi,

utilizzando le stesse materie prime, lo stesso processo produttivo e le stesse atfrezzature,
e hanno la stessa classificazione AWS/SFA.

OERLIKON TRADE NAMES ETC TRADE NAMES

CARBOROD 1 ETC TIG SG2

S
éégg@é’m/ C S.p.A,
e

AIR LIQUIDE J‘

LTy

ETC OERLIKON S.p.A, - CAP, SOL. 10.000.000 Eurd Lv. - A SOCID UNICO - RE.A PD 343504 - CODICE FISCALE, PARTITA (VA E REG. MPRESE 03862470288
Sugtgetio ad attivita di controllc e coordinaments di AIR LIGLIIDE WELDING S A, - Company sublected 1o the mznagement aid coadrdination of AIR LIQUIDE WELDING § A,
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AV&S"G CERTIFICATE - ZEUGNIS - CERTIFICAT

Welding
EN 10204/3.1
QAM, Hans Astrém 202200000
Beyor ref - Elkaul -Ne— Ral achaleur Daia-Daan-Dtte .. Carl No - Zaugria Me - No de car(
4444000442 2007-04-24 206138
Congignes rel ~ Kirdan-Beat M « Ral Geatingtaur Our ordor — Auiag = Neirs ritérencs Pack — Koli - Colis
1047000442 D000 1018827
i~ AMasdarungan — ExXigonces
BOEHLER THYSSEN SALDATURA S.P.A, Eﬁ 12072:1998 Wil{22L
1S0 14333-A:8002 W23 12 2 L. (30%L00)
20157 .
MILAND Avwrs A8
ftaly
Praghoet » PTOGRT = Produit , ~
TG WIRE Et ECTRODES . .
POR STAINLESS STEEL WELD < .
Smnd mark A {ngpeclars atxnp
Hesslpliozalchen 1 vesta Aboahmdpetfulompsl
Welding
| Sidp chi proshmiput Paincen
Daalprgtion — BadAkvung — Déaiyration
AVESTA P&
Extam of delivacy - Listerunfong « Elondia da fvesizan
Poa Waight Divsnaien Lot No Anitin No
Anesnl Sewinht Dimenaion Lot Ne Atike] Nr
| Mamars _%L Rimgnalen Nodaly No. gurtics
.00 Kg 240 mm 7434 Twasi3-240000
58547
Chamical cemmpoglyion ~ Chaminchg 2 naazung — Compoolion chimigus % Fandla s2doning i
C Si Hn B € or N Ma Npsim  Cu M |Delong WRLC-92
0014 027 1.4 0017 0002 214 148 28 001 051 DOSE| 10 8
Test reads - Profrgennises — REUa Fosss (1Wmm” = | MPa)
Terp Rp0.2 Rm A5
'c Nimmy? N/mm® %
+2¢ 425 813 i

THE ABOVE MECHANICAL PROPERTIES REFER TO PLIRE WELD METAL. THE VALLIES ARE STATIBTICAL DATA, OBTAINED FROM OUR
ONTINUGUS QUALITY CONTROL BYSTER.

l’ -
AVESTA WELDING AB The requiremants sépulaiad mre sfiisnad.  AVESTA WELDING AB
BOX 401 Dig gaztalltan Anforsgrungan sind aull QA-DEPARTMENT ’ AREDg
$774 27 AVESTA Lea fenations mpases sont satsfaitas, ' :
SWHDEN Martin Larén

VAT NR: SE 55017735601
‘o Rvestawsiding com

SS-EN 120 9001
Centtflcate No. 2005-5KMAG-2 81
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+  AIR LIQUIDE WELDING FRANCE Phone: +33134213333

13 Rue d'Epluches, Saint-Ouen I'Aumoéne Fax: +33134213130 'E@%

o 95315 Cergy Pontoise Cedex - France =
Pagina 1 di 1 OERLIK
Certificato di prodotto / Product certificate
Certificato N°: Ordine N°: Bolla N°. Cliente: ’
Certificate n°: Order n°: Delivery Note n°: Customer:
ALWO04081050-998 COSTR.IND.Li CIVIDAC SPA
Data: Quantita: UM VIA BORGO CATTANEI 35 - LOC.CAVRIE'
Date: Quantity: Unit: " G
2210212010 N. 31048 SAN BIAGIO DI CALLALTA
ITALY
Designazione: 0010502015 Lotto N°:/Batchn®
Trade name: ELECTRODE ETC PH 35S 3.25X0450XCBOX 0042001

Classificazione: AWS A5.1 E7018-1 H4
Classification: EN ISO 2560-A: E42 5B32 H5

Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi forniti
We confirm following properties for the welding filler metals delivered by us

Analisi chimica del deposito: / Weld metal chemical analysis (%)
In accordo a / According to EN 10204-2.2

C Mn Si Cr Ni Mo S _ P Cu Nb
0,046 1,33 0,4 0,02 0,03 0,01 0,005 0,013 0,02 0,006
\'
0,021

Proprieta meccaniche del deposito / Weld metal mechanical properties:
In accordo a / According to EN 10204-2.2

Trattamento Termicoj Test { Snervamento Trazione Allungamento | Durezza Resilienza - Impact strength (Charpy-V)
Heat treatment | temp. | Yield Strength | Tensile Strength Elongation Hardness | Temp: Joule Media
°C ReH [N/mm?] Rm [N/mm?} A [%] HB °c Average
Come Saldato
As Welded 20 483 537 31,8 -50 163
Note:
Remarks:
Questo certificato & stato stampato da computer e non necessita di firma Quality Departement - Due Carrare Plant

This cettificate is printed by computer and needs no signature .
Buletto Graziano

Emesso da - issued by: Marastoni Francesca

AlR LIQUSDE!

"

VWELDING




AIR LIQUIDE WELDING FRANCE Phone: +33134213333
13 Rue d'Epluches, Saint-Ouen I'Auméne Fax: +33134213130

95315 Cergy Pontoise Cedex - France agina 11 1 GERLEKG
Certificato di prodotto / Product certificate

Certificato N°: Ordine N°: Bolla N°. Cliente:
Certificate n°: Order n°: Delivery Note n°; Customer:
ALW04060332-880 2650 COSTR.IND.LI CIVIDAC SPA
Data: Quantita: UM VIA BORGO CATTANEI 35 - LOC.CAVRIE'
Date: Quantity: Unit: 31048 SA GIO
24/03/2010 N N BIA DI CALLALTA
ITALY
Desianazione: 0010502016 Lotto N°: /Batchn
Trade name: ELECTRODE ETC PH 35S 4.00X0450XCBOX 0032001

Classificazione: AWS A5.1 E7018-1 H4
Classification: EN ISO 2560-A: E42 5 B32 H5

Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi forniti
We confirm following properties for the welding filler metals delivered by us

Analisi chimica del deposito: / Weld metal chemical analysis (%)
In accordo a / According to EN 10204-2.2

Cc Mn Si Cr Ni Mo S P Cu Nb
0,064 1,39 0,39 0,02 0,01 0.01 0,005 0,013 0,02 0,006
Vv
0,02

Proprieta meccaniche del deposito / Weld metal mechanical properties:
In accordo a / According to EN 10204-2.2

Trattamento Termico| Test | Snervamento Trazione Allungamento | Durezza Resilienza - Impact strength (Charpy-V)
Heattreatment | temp. | Yield Strength | Tensile Strength|  Elongation Hardness | Temp: Joule Media
°C ReH [N/mm?] Rm [N/mm?] Al%] HB °C Average
Come Saldato
'As Welded 20 487 533 32,5 -50 161
Note:
Remarks:
Questo cerfificato & stato stampato da computer e non necessita di firma Quality Departement - Due Carrare Plant

This cerlificate is printed by computer and needs no signature .
Moretti Francesco

Emesso da - issued by: Olivieri Elena

| AIR LIQUIDE

™

WELDING




-

*  AIR LIQUIDE WELDING FRANCE

Phone: +33134213333
Fax: +33134213130

g
OERLIKO

13 Rue d'Epluches, Saint-Ouen 'Aumobne
. 95315 Cergy Pontoise Cedex - France

Pagina 1 di 1
Certificato di prodotto / Product certificate
Certificato N°: Ordine N°: Bolla N°. Cliente:
Cettificate n°: Order n°: Delivery Note n°: Customer:
ALW04060334-540 COSTR.IND.L! CIVIDAC SPA
Data: Quantita: UM VIA BORGO CATTANE! 35 - LOC.CAVRIE'
Date: Quantiy: uni 31048 SAN BIAGIO DI CALLALTA
22/02/2010 N.
ITALY
Desianazione: 0010502018 Lotto N°: / Batch n®:
Trade name: ELECTRODE ETC PH 358 5.00X0450XCBOX 9402005
Classificazione: AWS A5.1 E7018-1 H4
Classification: EN 1SO 2560-A: E42 5 B32 H5
Si confermano le proprieta sotto riportate per i consumabili di saldatura da noi fomniti
We confirm following propetrties for the welding filler metals delivered by us
Analisi chimica del deposito: / Weld metal chemical analysis (%)
In accordo a / According to EN 10204-2.2
C Mn Si Cr Ni Mo S P Cu Nb
0,065 1,3 0,35 0,03 0,03 0,01 0,007 0,014 0,03 0,005
\'s
0,014

Proprieta meccaniche del deposito / Weld metal mechanical properties:
In accordo a / According to EN 10204-2.2

Trattamento Termico| Test | Snervamento Trazione Allungamento | Durezza Resilienza - Impact strength (Charpy-V)
Heat treatment | temp. | Yield Strength | Tensile Strength|  Elongation Hardness | Temp: Joule Media
cC ReH [N/mm?] Rm [N/mm?] A %] HB °c Average
Come Saldato
‘As Wekded 20 462 522 344 -50 163
Note:
Remaris:

Questo certificato & stato stampato da computer e non necessita di fina
This certificate is printed by computer and needs no signature

Emesso da - issued by:

Marastoni Francesca

Quality Departement - Due Carrare Plant

Moretti Francesco

AIR LEQUIDEE

WELDING



~
PRODUCT CONFORMANCE REPORT

Product liem No.
, Class Lot/batch
Size(s) mm
Customer Customer ref.
Our reference:
Quantity
Chemical analysis (%) According to EN10204:2004 2.2
C Si Mn P S Cr Ni Mo Cu \ Al

Mechanical tests, all weld metal According to EN10204:2004

Additional information According to £N10204:2004
Other tests

The product identified above has been manufactured, tested and supplied in compliance with a certified SO 9001:2000 Quality
Assurance Programme. ‘ ’

Company iTED i Printed by Function Date Cert. No.

LINCOLN ELECTRI S, Lucchi DGE 14/01/2010 9956729

Registered office: i Telephone: Fax:

VIA F.LLI CANEPA 8 £ 010754111 01017541150 e

16010 SERRA RICCO', GE 2

Italy P : S
E



PRODUCT CONFORMANCE REPORT

a5

Product ltem No.
Class Lot/batch
Size(s) mm
Customer Customer ref.
Our reference:
Quantity
Chemical analysis (%)
Mo \ zr

Si Mn [¢}
0

Mechanical tests, all weld metal , According to EN10204:2004

Additional information - According to EN10204:2004

Other tests

Remarks

Company ﬁ% ], 14 ' "E,_r‘l"r‘i'f'é’a by Function Date Cert. No.
LINCOLN ELECTRIC IT{\L,IA%” - .., S. Lucchi DGE 14/01/2010 9956730

Registered office: Te/ephone Fax:
VIA F.LLI CANEPA 8 i 010/754111 010/7541150
16010 SERRA RICCO', GE Wald

ltaly

certificateV6.4



PRODUCT CONFORMANCE REPORT

*Product ltem No. FL50M—32—25 ’
Class Lot/batch "F1SW90530:
: Size(s) mm
Customer Customer ref.
Our reference:
Quantity
Chemical analysis (%) According to EN10204:2004 2.2

Mechanical tests, all weld metal " According to EN10204:2004

Additional information _ According to EN10204:2004
Other tests '

Remarks

The pro&iuct identified above has beef manuféctdréd tested and supplied in compliénce with a cé,rtiﬁed 1ISO'9001:2000 Quality

??ﬁ%i?ii

Company - Avemo ?d /g rrﬁf’éé by ~ Function Date Cert. No.
LINCOLN ELECTRIC ITALIAEE IO S e S, Lucchi DGE 19/01/2010 9956848
Registered office: LR R ; - " Telephone: Fax: )

. VIAF.LLI CANEPA 8 S 010/754111 010/7541150 <
16010 SERRARICCO', GE  'Yéiént 3
ftaly Fs g

e =§




~Test Report

Product

Class ] ich
Size(s) mm

Customer Customer ref.

Our reference:
Quantity

Mechanical tests, all weld metal According to EN10204:2004

Assurance Programme. Lg%g%; %

Additional information
Other tests

The product identified above has beeqﬁ manufactured tested and supplied in compliance with a certified ISO 9001:2000 Quality

Company g I ,,?ﬂﬁ?gc-j by Function Date Cert. No.
LINCOLN ELECTRIC I'&I} yéf ‘f_ S. Lucchi DGE 16/04/2010 9960261
Registered office: ¥ Telephone: Fax:

VIAF.LLI CANEPA 8 010/754111 010/7541150

16010 SERRA RICCO', GE
ftaly

certificateV7.0



COSTRUZIONT INDUSTATIALI

CIVIDAG

CLIENT /CLIENTE : TURBODEN

ITEM /SIGLA : REGENERATOR/CONDENSER T10 HR
S.N. /NF 1 4320

JOB / COMM. ¢ 2010/005/T

ORDER /ORDINE : 10PU - 000265 - PR

DWG / DISEGNO : 6725-2010

CERTIFICATE OF CONFORMITY

We confirm that all material, which certificate are not listed in “ Summary of mill report *

correspond to that required on the “As built” drawing.

CERTIFICATO DI CONFORMITA’

Noi confermiamo che tutti i materiali ,i cui certificati non sono inseriti nell’elenco materiali usati,

corrispondono a quelli riportati nel disegno costruttivo.

DATE / DATA : 16/06/2010

C.l. CIVIDAC S.p.A.




COSTRUZIONI INDUSTAIALI

Costruzioni Industriali Cividac Spa

~==rse S, Biagio di Callalta — Treviso — Italy
’ Tel. 0039.0422.895090 — Fax 0039.0422.895121 — Email info@cividac.com
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COSTRUZIONT INDUSTRIALI REPORT NO. 4320/DT
DIMENSIONAL AND VISUAL CHECK REPORT | Certific. N*
@HWU@A@ CERTIFICATO CONTROLLO DIMENSIONALE E VISIVO [SHEET . OF
5P A Foglio Di
CUSTOMER ORDER NO. JOB NO. DATE
Cliente Ordine N° Commessa N° Data 16/06/2010
TURBODEN 10PU-000265-PR 2010/005/T Seee O 4320
ITEM PLANT DWG NO.
Sigla Impianto Dis. N° 6725-2010
T10 HR CONDENSATOR / REGENERATOR REV. - 01
CODE CONSTRUCTION  ASME Vil Div. 1 Ed. 2007 Add. 2009b
TECHNIQUE USED Eﬂ DIRECT [-——] REMOTE
Tecnica usata Direfta *  Indiretta
PROCEDURE NO. REV.
Procedura N° VT-315 Rev. 03
CHECK RESULT

Risultato esame

THE DIMENSIONS TAKEN DURING THE DIMENSIONAL CONTROL ARE IN ACCORDANCE WITH THE

REQUIRED TOLERANCE AS PER YOUR SUBJECT ORDER.

WE HERE BY DECLARE THAT VISUAL CHECK ON THE APPARATUS FOR THE A. M. DRAWINGS

HAS GIVEN SATISFACTORY / NOI-SAHSEACTORY RESULTS.

LE QUOTE RILEVATE NEL CONTROLLO DIMENSIONALE RIENTRANO NELLE TOLLERANZE PRESCRITTIVE

DAL VOSTRO ORDINE SOPRACITATO.

S| DICHIARA CHE IL CONTROLLO VISIVO RELATIVO ALL' APPARECCHIO DI CUI Al SOPRACITATI

DISEGNI HA DATO ESITO SODDISFACENTE / INSODRDISEACENTE

REMARKS

Note:

DATE INSPECTOR SiG DATE INSPECTOR SIGN. DATE Q. C. MANAGER SIGN.
Data Firma ispeftore /7 Data Firma ispettore Data Firma Q. C. Manager

RIPTVE

16/06/2010 &%NT-TG‘A 16/06/2010




cosTruzion: oustazat | | DIM. EXAMINATION FOR FORMED HEADS | 200" 1 9% 1
[B [l M A@ ESAME DIMENSIONALE PER FONDI FORMATI | patg
21/04/2010
8. p. A, Data
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10HR N® fabbr. 4320
SHAPE OF HEAD: & ELLIPTICAL D POLYCENTRIC D COCENT. CONE D ECCENT. CONE EXP. BELLOW
Forma del fondo: Eliittico Policentrico Cono Concentr. Cono Eccentr. Dilatatore
MATERIAL HEAT NO. TEST NO. TEST REPORT NO.
Materiale Colata N*® Prova N° Certif. prova N°
SA 516 Gr. 70 341802 90815 01 351602-002 04/01/2010
FORMING PROCESS: < COLD HOT
Tipo formatura: A freddo D A caldo D
HEAT TREATMENT: I—_—] STR. RELIEVING AT o D NORMALIZING AT oG D SOLUT. ANNEAL. AT c
Tratt. termici: Ricoftura a Normalizzazione a Solubilizzazione a
ATTACHED: D CHART IE STATEMENT D
Allegato: Diagramma Dichiarazione
FIGURES DIAMETERS LENG. CIRCUMF. | OUT OF ROUNDNESS Thk. H h1 DEYV. OF SHAPE
Diciture Diametri Lung. circonferenza Fuori rofondita Sp. Dev. di forma
ey Ext./Int. (mm) | Ext./Int. (mm) (mm) (mm) | (mm) | (mm) (mm)
NOMINAL VALUES 2400 7540 (£1%) = 24 max 75 +30/-15
AND TOLERANCES 22 685
Valori nominali e
tolleranze / / / / /
A B [¢ D
23991 7537 1 1 1 0 75 +11
FOUND VALUES B - - 22 89 685
Valori rilevati / / A B c D ! ;
/ / / / !
HEAD NO. “1” Fos, 201
| 22 Thk. Min. A. F.
T |
)
d est. 2400
DATE INSPECTOR SIGNATURE DATE INSPECTOR SIGNATURE DATE Q.C. MANAGER SIGNATURE
Data Firma ispettore Data Firma ispettore Data
re
21/04/2010 Q.C- © 21/04/2010
zio




l E.l-F.E.E;SPA Legnaro, i 19/04/2010

Societa haliané Fondi bombati e affini

35020 Legnaro (Padova) - ¥ia L. Da Vinci, 3
Tel. «+39 0498 830 188 - Fax ++39 0496 412 47

Spett. le
Costr. Ind. CIVIDAC S.p.A.

Via Borgo Cattanei, 35 - Loc. Cavrie
31048 S. BIAGIO di CALLALTA (TV)

Subject: forming declaration.

Certificate nr. : 28746CL 4
Ordernr: 2010/186
Job: 2010/016/T+2010/005/T+2010/012-13/T

We hereby confirm that the dished ends listed has been COLD formed
‘ oleodinamic press (Boldrini) and reammed by beading machine (Boldrini), '
as per code: : '
ASME Sect. VIl Div. 1 Ed. 2007 Add. 2009b Para. UCS-56, UCS-79, UG-80, UG-81

Heat treatment : none

Q7Y | TYPEPRODUCT | DIMENSIONS MATERIAL JOB

1 |Semi elliptical head |0.D. 2400 X 25 SA 516-70 2010/005/T




15,40 mm

@ int. 2370

costruzton: oustaraLt | | DIM. EXAMINATION FOR FORMED HEADS | 200" 1 9F 1
[E U w |] @ A@ ESAME DIMENSIONALE PER FONDI FORMATI
DATE 05/05/2010
S. p. A. Data
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° Fabbr- 4320
SHAPRE OF HEAD: ELLIPTICAL D POLYCENTRIC D COCENT. CONE ECCENT. CONE EXP. BELLOW
Forma del fondo: Ellittico Policentrico Cono Concentr. '~ Cono Eccentr. Dilatatore
MATERIAL HEAT NO. TEST NO. TEST REPORT NO.
Materiale Colata N° Prova N° Certif. prova N°
SA 516 Gr. 70 1NE936 1NE936/04/02B 187601 13/10/2009
SA 516 Gr. 70 1NE936 1NES36/04/02B 187601 13/10/2009
FORMING PROCESS: COLD 1 HOT
Tipo formatura: @ A freddo A caldo D
HEAT TREATMENT: D STR. RELIEVING AT °C IZI NORMALIZING AT 910 °c D SOLUT. ANNEAL. AT c
Tratt. termici: Ricottura a Normalizzazione a Solubilizzazione a
ATTACHED: <1 CHART <} STATEMENT
Allegato: Diagramma Dichiarazione D
FIGURES DIAMETERS LENG. CIRCUMF. [ OUT OF ROUNDNESS Thk. H hi DEV. OF SHAPE
Diciture Diametri Lung. circonferenza Fuori rofondita Sp. Dev. di forma
e Ext./Int. (nm) | Ext./Int. (mm) (mnm) (mm) | (mm) | (mm) (mm)
NOMINAL VALUES 2370 74456 1% =237 65 R =190
AND TOLERANCES 16 1030
Valori nominali e 0
tolleranze 1070 3361,5 1% = 10,7 45 R=90
2371,1 7449 o B A 65 oK
FOUND VALUES ' 2 1 0 |+ # 1615 | 1030
Valori rilevati A B c D !
1072,4 3369 2 | w3 | +3 | 42 45 OK
ECCENTRIC CONE NO. “1” Pog. 30 j_

ALLOWABLE REDUCTION OF THICKNESS OF THE 12% ON THE KNUCKLE RADIUS ( Thk. > 14,08 After Forming )
E’ ammissibile una riduzione dello spessore sul 12% della curvatura raggio ( Spessore 2 14,08 dopo formatura )

MINIMUM THICKNESS FOUND ON THE KNUCKLE RADIUS:
Spessore minimo rilevato su curvatura raggio:

I
— ‘
o) ‘
D |
2 |
T |
|
!
|
R 90
< @int. 1070 |
E I
DATE INSPECTOR SIGNATURE DATE INSPECTOR SIGNATURE DATE Q.C. MANAGER SIGNATURE
Data Fil Data Firma ispettore Data
05/05/2010 05/05/2010
9




S R,

Legnaro, li 22/04/2010

SLF.Ed:

Societa haliana Fondi bombati e affini

35020 Legnaro (Padova) - Via L. Da Vinci, 3
Tel. ++39 0498 830 188 - Fax ++39 0496 412 47

Spett. le
Costr. Ind. CIVIDAC S.p.A.

Via Borgo Cattanei, 35 - Loc. Cavrie
31048 S. BIAGIO di CALLALTA (TV)

Subject: forming declaration.

Certificate nr. : 28746CL 1
Order nr: 2010/186
Job : 2010/016/T+2010/005/T+2010/012-13/T

We hereby confirm that cones listed have been cold beaded on bigger diameter
and formed by hot pressing on smaller diameter, according to code:

ASME Sect. VIl Div. 1 Ed. 2007 Add. 2008b Para. UCS-56, UCS-79, UG-80 and UG-81

Heat treatment : normalizing

QTY. | TYPEPRODUCT | DIMENSIONS | WATERAL | Job _

1 Ecc. cone 1.D. 2370 X 16 SA516-70 2010/005/T

|1.D. 1070 TH=1030




Legnaro, li 21 aprile 2010

5,]_;E;E.'$Pf~ )

Societa itali Fondi bombati e affini

35020 Legnaro (Padova) - Via L. Da Vinci, 3
Tel. ++39 0498 830 188 - Fax ++39 0496 412 47

Our Job 028746
Heat treatment nr.  47/2010
Material list heat treated by NORMALIZING

Q.ty Product type Dimensions Material quality Reference

1 Eccentrical cone {1.D. 2370 X 16 SA 516-70 Job 2010/005/T

1.D. 1070 TH=1030

S.LEfGA. S.p.A.

Pagina 1




L =$F’§a
Societa ltaliana Fondi bombati E Affini
35020 Legnaro - Padova - Via L. Da Vinci,3

Tel. ++ 39 049 8830188
Fax ++ 39 049 641247
Web site: www . sifea.it
e-mail: info@sifea.it

N isn oot

Trattamento Termico n. 47/2010
Heat treatment nr.

del 21/04/2010
of

Cliente: / Costumer:

il materiale sottoposto al trattamento termico &
descritto nella distinta allegata:

Products treated are described in the attached list.
Descrizione del trattamento termico:

Heat treatment details:

Temperatura di Ingresso: ambiente
Load temperature:
Velocita salita:
Heating rate:

room temperature
150°C/h max da 300°C

Permanenza: 60 minuti

Holding time:

Temperatura di trattamento: 910°C #10°C
Treatment temperature:

Raffreddamento: aria calma
Cooling rate:

' Terrhocoppie tipo Chromel-Allumen: (K)

Chromel-Alumen Thermocpouples (k) .

" Registratore Eurotherm Chessel Mod. 4102

Eurotherrn Chessel recorder Mod. 4102
Velocita carta 30 mm/h

Paper Speed 30 mm/h

Scala Carta 0° C - 1000°C

Paper scale 0° C - 1000°C

Diagramma ridotto 24%
Diagram reduced to 24%
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Mod.PAG.02 Rev.:04 del 18.07.08

LABORATORIO/LABORATORY

STUDIO TECNICO
Mario Cuzzolin s.r.1

Pagina/Page: 1 dilof 4

RAPPORTO DI PROVA N° : 14813

Test report n°®

RICHIEDENTE : CIVIDAC S.p.a. - Costruzioni Industriali
Customer

INDIRIZZO : Via Borgo Cattanei, 35 - Localit#é CAVRIE'

Address 31048 - SAN BIAGIO DI CALLALTA (TV)
OGGETTO : Test accoeding to ASME VIli Div. 1 Ed. 2007 Add. 2009k + ASME UG 84
ltem
IDENTIFICAZIONE : Sample 1NE936-1NE936/04/02B
lentification
BOLLA DI ENTRATA : Ddt 136 DATA: 06,05,2010
Bill of entry Distinta di prelievo 2010/005/T-1 del 06,05,2010 Date

IL PRESENTE RAPPORTO E’ COSTITUITO DAl SEGUENTI RESOCONTI DI PROVA .
This report includes the following tests

Prova di Trazione/Tensile test * Vedi pag./see page : 2di4
Prova di Piega/Bend test Vedi pag./see page :
Prova di Resilienza/Impact fest * Vedi pag./see page : 3di4
Prova di Durezza/Hardness fest Vedi pag./see page :
Prova di Frattura/Fracture test * Vedi pag./see page :
Esame Macrografico/Macro examination Vedi pag./see page :
Esame Micrografico/Micro examination Vedi pag./see page :
Trattamenti Termici/Heat freatment * Vedi pag./see page : 4di4
Controllo M.T/Magnetic particle examination * Vedi pag./see page :
Controlio R.X./Radiographic examination * Vedi pag./see page :
Zontrollo L.P./Penetrant examination * Vedi pag./see page :
Controlio U.T/Ultrasonic examination * Vedi pag./see page :
Esame Visivo/Visual examination * Vedi pag./see page :

(* Prova non accreditata dal SINAL)

DATA DI ESECUZIONE DELLA/E PROVAJE : see annex
Test date
LA RIPRODUZIONE DEL PRESENTE RAPPORTO DEVE ESSERE AUTORIZZATA ESPLICITAMENTE DAL RESPONSABILE BORATORIO E DAL

SINAL — This report shall not be reproduced without the approval of the laboratory responsible and SINAL.
| RISULTATI CONTENUTI NEL PRESENTE RAPPORTO S| RIFERISCONO ESCLUSIVAMENTE AGLI OGGETTI PROVATI - The test results relate only to the
ifem tested.
CAMPIONAMENTO EFFETTUATO DAL CLIENTE - Sampling executed by customer
TEMPO DI CONSERVAZIONE - STORAGE TIME :

o CAMPIONE - SAMPLE = 90 giorni - 90 days

« RAPPORTO DI PROVA - TEST REPORT = 10 anni - 10 years

+ REGISTRAZIONE DATI PROVE - DATA RECORDING TEST = 2 anni - 2 years

DATA DI EMISSIONE :
Emission date

20,05,2010

Sede Amm.va e Lab. : Via Marconi 22/2 (ingresso carrabile in Via degli Alpini) — 31021 Mogliano V.to (TV) - p.i. : 00775450265
Tel. 041 / 59.87.484 — Fax. 041 /590.60.33 - http://www.stcuzzolin.it — E-MAIL : info@stcuzzolin.it (AQ)




Mod.CPM.02 Rev. : 04 del 15.06.07

RAPPORTO DI PROVA

PROVA DI TRAZIONE

STUDIO TECNICO Tensile test

Mario Cuzzolin s.r.1
Cliente/Customer : CommessalJjob : Rapporto/Report:
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0520 14813
Materiale/Material : Data di prova/Test date : Pagina/Page : 2 dilof 4
SA 516 Gr. 70 20,05,2010

CONDIZION!I D'ESAMEITEST CONDITIONS
Norma di rif./Reference standard Criteri di accettabilitd/Reference standard Istruzione di lavoro/istruction of work
ASTM A 370 ASME VIl Div.1 Ed.2007 Add.2009b + UG 84 IL006#0 - IL006#1

Norma di taratura/Calibration Standard
UN! EN ISO 7500-1:2005

MACCHINE DI PROVAITESTING MACHINE

Galdabini PM 50 matr. 32508-32509 (01A) Galdabini PM 20 matr. 24394-24395 (02A) Galdabini PM 60 matr. 29618 (03A)
Scala (KN) Classe Scala (KN) Classe Scala (KN) Classe
25 1 [ 25 1 X 600 0,5 -
50 0,5 50 0,5
100 0,5 100 0,5 Certificati di taratura n° 0906933FSE e
250 0,5 200 0,5 n°0906936FSE e n° 0906932FSE
500 0,5 eseguiti in data 10/09/2009
da centro SIT n°52
Risultati delle prove / Test resuits
Carico snervamento Carico di Allungamento Strizione
CARATTERISTICHE MECCANICHE superiore Rgy rottura R, % dopo rotiura
Mechanical carachteristics : . Elongation % reduction
Upper yield strength Tensile strength after fracture of area
Valori richiesti
Requirements
Pos Direz.| Numero Spessore |[Area S
" | prel. | saggio mm mm® | L, N. N/mm? N. |[Nmm?’| mm | A% 2%
Position | direction |N° test piece Thickness Area mm
1NE936-
1 T |1NE936/04/02|15,9] x 112,51 198,8 | 50,8 | 71689 360,7 98493 | 4956 | 711 40,0 77,5
B
/ g
/
Annotazioni :
Notes :

E L' Ispettore
Oggre Inspector
Per.mwl'gaxSimionato




Mod.CPM.02 Rev. : 04 del 15.06.07

e RAPPORTO DI PROVA
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A e PROVA DI RESILIENZA
STUDIO TECNICO Impact fest
Mario Cuzzolin s.r.l
Cliente/Customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0520 14813
Materiale/Material : Data di ProvalTest date : Pagina/Page : 3 dilof 4
SA 516 Gr. 70 20,05,2010
CONDIZIONI D'ESAMEI/TEST CONDITIONS
Norma di rif./Reference standard Criteri di accettabilitd/Reference standard  Istruzione di lavoro/istruction of work
ASTM A 370 ASME Vil Div.1 Ed.2007 Add.2009b + UG 84 1L012#0 - ILO12#1
Norma di taratura/Calibration Standard
ASTM E 23
MACCHINE DI PROVAI/TESTING MACHINE
Galdabini CH 30 matr. 23957/12 ]Z Wolpert PW 30 matr. 7300-H1250 [
analogico con quadrante circolare 1 divisone =1 J analogico con quadrante circolare 1 divisione=2 J
digitale con risoluzione minima = 1/10 J
Energia potenziale nominale: 295 J Energia potenziale nominale: 300 J
Certificato di taratura n°® 0906952FSE del 11/09/2009 da Certificato di taratura n° 0906952FSE del 11/09/2009
Centro SIT n°52 e il 14/01/2010 dal NIST da centro SIT n°52
Risultati delle prove / Test resuits
Valori richiesti
Requirements
Pos. Numero | Tipo e Senso | Dimensioni | Temp. Energia Duttilita| Espansione laterale
saggio Posizione |[amm bmm| °C % mm
Position N° test piece Typ Zs;%:;nse Dimension Temp. En:ajrgy Ducttility Lateral esxpension
1NE936- o
1 INES36/04/02B KV -T-BM 10,0 10,0 | -29°C| 274 -271 - 281 85 12,3-12,2-12,4
1
Annotazioni :
Notes : ASME AL

Esecylore-—--_&:" L' Ispettore
Opergitor 7 Inspector

O)
Per.Ind-Adilifea Simionato




RAPPORTO DI PROVA
TRATTAMENTI TERMICI
STUDIO TECNICO Heat treatment
Mario Cuzzolin s.r.1
Cliente/customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0520 14813
Materiale base/Base material : Data di prova/Test date : Pagina/Page : 4 di/of 4
SA 516 Gr. 70 17,05,2010
Saggio/ Test piece : Spessore mm/Thickness mm : D.est.mm/D.ext mm Tipo/Type :
1NE936-1NE936/04/02B 16,0 mm Plate
OGGETTO/NTEM : Trattamento termico ( Heat treatment )
CONDIZION! D'ESAME/TEST CONDITIONS
Procedura di controllo/Test procedure Istruzione di lavorol/istruction of work
Raccolta®S" [ ] Richiestacliente [5<[ Altre: ILOO1#0 - ILO01#1
TECNICHE E MATERIALE IMPIEGATIUTECNIQUE AND MATERIAL EMPLOY
Caratteristiche forno Caratteristiche trattamento termico
~orno elettrico G H con programmatore Gradiente di salita/Heating rate : 150°C/h
Jigitale controllato serie DCP 200 e un Temperatura di mantenim./Holding temperature 910°C £ 10°C
Registratore Multicurve serie MU 1 L - 0036 Tempo di mantenimento/Holding time 60 min
Gradiente di discesal/Cooling rate : Still air
GRAFICO/GRAPHIC
[
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{Pantani
DIVISIOUONE - T UB?

U BEND TUBES DIMENSIONAL | Certifeate N*135/10
CONTROL CERTIFICATE Date 17/05/2010

Cliente: Ordine cliente: Ns commessa:
Customer: CIVIDAC Customer order 2010/087 Our job B4089/10
Materiale Item n°: 005/T (560 pz. — 1
Material: SA210 Gr.A1 ltem n°: apparecchio)
Dimensioni: OD15,88mm x Thk.2,11mm mw Raggio di Curvatura: 45 00mm
Dimensions: Bending radius:
Specifiche di riferimento/Norma: TEMA “R” Section 5 para RCB 2.3.1.
Reference Specifications:

MISURE DA CONTROLLARE

¢@ esterno tubo dritto (A-G)
Spessore parete tubo parte dritta (A-C)

@ estemo tubo curvato (B-C-D-E-F)
Spessore parete tubo parte curvata (A-B-C-D-E-F)

ZONA CURVATA | Required dimensions in the bend portion

| DIMENSIONI RICHIESTE NELLA

¢ esterno min. ¢ esterno max. Ovalizzazione | Spessore min. | Spessore max.| Riduzione sp.
OD. Min. OD. Max. Flattenig W.Thk. Min. W.Thk. Max. Thinning
14,29 17,46 10% max 1,75 2,47 17% max.
DIMENSIONI RILEVATE NELLA ZONA CURVATA
Measured dimensions of the bend portion
Sunto ¢ esterno min. ¢ esterno max. Ovalizzazione | Spessore min. | Spessore max.| Riduzione sp.
Point OD. Min. OD. Max. Flattening W.Thk. Min. W.Thk. Max. Thinning
A 15,87 15,92 OK (entro il 10%) 2,18 2,24 OK (entro il 17%)
B(©") 15,77 16,27 OK (entro il 10%) 2,06 2,27 OK (entro il 17%)
Cus?) 15,42 16,36 OK (entro il 10%) 1,94 2,40 OK (entro il 17%)
D(90°) 15,34 16,41 OK (entro il 10%) 1,91 2,44 OK (entro il 17%)
E(1357) 15,40 16,38 OK (entro il 10%) 1,98 2,37 OK (entro il 17%)
F(180%) 15,71 16,29 OK (entro il 10%) 2,04 2,29 OK (entro il 17%)
G 15,87 15,92 OK (entro il 10%) 2,19 2,24 OK (entro il 17%)
Interasse / Legs Spacing Raggio di curvatura / Bending radius
RICHIESTO/Required RILEVATO/Measured RICHIESTO/Required RILEVATO/Measured
90,00 90,40 45,00 45,20
J7r
P i
R.A.Qualita/ Q.C.Manager DIVISH ISAL DataiDate: {7 [0S [la40
. { !
MOD.4.PQ.81 / REV.02 ' 15/09/09
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Pantani| PRESSURE TEST CERTIFICATE | Certifcate N°82/10
Date 17/05/2010

Cliente: N .
e CIVIDAC Ojrf-}ggnmessa B4089/10
Ordine cliente: Item n°: 005T (560 pz. — 1
Customer order | 2010/087 Item r'; apparecchio)
Dimensioni: | op 15 88mm x Thk. 2,11mm | Materiale: SA210 Gr.A1
Dimensions: Material:

Specifiche di riferimento/Norma:
Reference Specifications:

ASTM A450 — Customer purchase order

r

' _ Tipo di prova abressione; -

Test pressure type:

L1 1draulica / Hydrostatic

Pneumatica / Prneumatic

| ——

_ Tipodiprova a pressione:
- - __Test pressure type: , L -
L Tubi rettilinei lisci Tubi curvatia U Tubi low fin
Straight plain tubes U bend tubes Low fin tubes

=1

Pressure Test parameters

PARAMETRI DEL PROVA A PRESSIONE

Posizioni controllate 0 Quantita controllate
Rows inspected 100% Quantity inspected 560
Pressione di prova Stasi
Test pressure 10 Bar Holding time 5 sec.
Manometro 485 DIG Esito del test OK
Manometer ) Test resuit
I : i — . j- ; e ¢
, . TEST COMPLEMENTARI' .
- CommenaTedt 0
DLiquidi penetranti Ll Test magnetoscopico L Test Lampada di Wood
Dye penetrant Test Magnetoscopic Test MPI Wood lamp Test
Posizioni Quantita Esito della
controllate controllate prova
Rows inspected Quantity inspected Test result
P N
R.A.Qualita/Q.C.Manager DIVIS S.RL. DataiDate: A7/ 05/ Zolo
/ ¢ i
MOD.4.PQ.81 REV.02

15/09/09




REPORT NO.
COSTRUZIONI INDUSTAIALI RADIOGRAPHIC TEST REPORT Cerﬁgcato N° 4320/RT
GIVIDAG seer | or
{ U CERTIFICATO ESAME RADIOGRAFICO |22’ 1 & 3
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
FILMS POSITION REFERENCE SKETCH - Schema di riferimento per posizione films
SIGNATURE DATE SIGNATURE DATE
Firma Data Firma Data
OPERATOR  LEVELI OPERATOR LEVELIl
Operatore SNT-TC-1A Operatore SNT-TC-1A M. PAVAN BT
Leva tla: 4APB/SNT-TC-14 | 14/06/2010
/ TN
DATE INSPECTOR SIGNATURE DATE INSPECTOR Sl ’E DATE / Q.C. MANAGER SIGNATURE
Data Firma ispettore Data Fifma Ispettae; Data
Revidupogd
?smm ,e Xéf« 06&9"6
2 /‘ 9nb k17 )
=/ Wm.f 7, W2 L




REPORT NO
oo pesT RADIOGRAPHIC TEST REPORT  |erosi WY 4320RT
GIVIDAG SHgeT oF
S p. A CERTIFICATO ESAME RADIOGRAFICO : 2 7 3
Foglio Di
JOB NO. ORDERNO. 10PU-000265- | ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° PR Sigla T10HR N° fabbr. 4320
oi action ssification | ©iim Density [ oy o, i stio assification | Fim Dansity | g ppation o ion assification | F1m Density | £y oy ation
;iul:t:) zaz:c:ne gll:ssfﬂf;a:one Den;;:f del s:lu:l;z;on: I ;iumto :ezi‘nn: gllassssilﬁiaz;n,; DB”;;: del 55/uZz;one éliulr:;:) g:ﬁi'one g{assifiaz:one Den;ﬁ del 5slult::one
L1 1-2 1 C4 | 1-2 1
2-3 1 3-4 1
3-4 1 5-6 1
4-5 1 C5 | 1-2 1
5-6 1 3-4 1
6-7 1 5-6 1
L2 1-2 1 Cé | 12 1
2-3 1 3-4 1
3-4 1 5-6 1
4-5 1 C9 | 1-2 Ab 2
5-6 1 JS5L| 1-2 1
6-7 1 §|S5C| 1-2 1
L3 1-2 1 T1 1-2 1
2-3 2 2-3 1
3-4 1 31 1
4-5 w 2 T2 | 1-2 1
5-6 1 2-3 F.D. 2
L4 1-2 1 3-1 1
2-3 1 JTa0) 1-2 F.D. 2
3-4 1 2-3 1
4-5 1
5-6 1
L5 1-2 1
L6 1-2 1
L7 1-2 1
C1 1-2 1
3-4 1
C2 1-2 F.D. 2
3-4 1
C3 1-2 1
3-4 1
5-6 F.D. 2
VALUTATION / Valutazioni
EVALUTATION CLASSIFICATION
Valutazione Classificazione
V| Somsarimi e | A@ | ponge BY | incusion motiione EC | Srecheainss
ALLOWED DEFECTS Ab PIPES C LACK OF FUSION F UNDERCUTTINGS
Difetti tollerabili Tarli K di fusione Incisioni
3 TO BE REPAIRED Ba SLAG INCLUSIONS OF ANY SHAPE D LACK OF PENETRATION Fa EXCESSIVE PENETRATION
Saldafura da riparare Scorie di qualsiasi forma Mancanza di penetrazione di p i
Bb SLAG LINES D CONC. WELD-WITHOUT MOTCHES Fb EXCES. WELD REINFORCEMENT
Scorie allineate a Sald. concava -senza incisioni Eccesso di rinforzo
B WEAVING FAULTS Db CONC.WELD - MOTCH ON ONE SIDE M FAULT FROM MISALIGNEMENT
c Maglia imegolare Sald. - il su un lato Dif. da disalli
Bd FAULT FROM BAD CHIPPING D CONC.WELD - MOTCH ON BOTH SIDE N DEFECT IN BASE METAL
Dif da cattiva scaipoliatura c Sald.concava - incisioni su due lali Difetto in melalio base
ED FILM DEFECT B FAULT AT ELECTRODE CHANGE E LONGITUDINAL CRACKS G CONCAVITY
-D- | pifetto peficola € | Dif. al cambio ofettrodo A | cricche longitudinali nto
sSD SUPERFICIAL DEFECT Bf FAULT AT SEAMS JUNCTION Eb TRANSVERSE CRACKS W TUNGSTEN INCLUSION
-=- | Difetto superficialo Dif. all'incrocio dei giunti Cricche trasversali i i di
OPERATOR SIGNATURE DATE OPERATOR SIGNATU DATE
Operatore Firma Data Operatore Firma Data
Sl R L i\"’- P RT | 14/06/2010
JBNT-TC-
DATE INSPECTOR DATE INSPECTOR SIGNATl,lRﬁ/] DATE Q.C/ MANAGER SIGNATURE
Data SIGNATURE Data Firmg-ispettory f“‘ Dat
Firma ispettore K)é l 4 6 020 _{ “
Raviewel 7 .~
ASME Al-UBFERAL ]
1361 A25/0b |20

v




REPORT NO.
COSTRUZIONI INDUSTRIALI RADIOGRAPHIC TEST REPORT Certificato N° 4320 / RT
§ UL CERTIFICATO ESAME RADIOGRAFICO  |3os’ 3 o 3
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DRAWING NO INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prg. ispezione ITP/2010/005 Rev. 0 Easi several
EXAMINED JOINTS LONG. AND CIRC. NOZZLE
Giunti esaminati CIRC. WELDS WELDS
MATERIALS
Materiali Gr.1 Gr.1
THICKNESS (ES)
Spessori mm 15/25 12.7115
LONG. 100%
EXTEN§ION OF,EXAMINATION CROSSING 100% 10%
Estensione dell'esame CIRC. 10%
PROCEDURE/ SPFCIFICATION RT/2010/T RTI2010/T
Procedura / Specifica
AS WELDED
CONDITION OF | Corne saiveto X X O O 0
AT TRE AT, e
FINAL PW.H.T.
Condizioni di Dlstensflnale e D ............................. D D D D
tf. Termi NORMALIZED
tra ermico Normalizzato D D D D D
AS WELDED
Come saldato E D D D
CONDITION  “panuseT [ oy e e
OFWELD  Rboroeo | o | o | o O 7 O
izioni ONE SIDE FLUS. GROU.
d?gg;gsgﬁla Molata a filo un lato D — . D D E] _______________________________ D rrrrrrrrrrrrrr

BOTH SIDES F. GR.

Molata a filo due lati D D D D D
WELD / WELD REINFORC. Thk. H : H : H
Spess. saldatura / rinforzo saldatura mm 16126 ; 1 14116 ; i ;

E 2 2 > 2 2
%‘;%iosf)rgggsc om | rRx O (D rx K™ |[0rx O ([Tre O |[0rx O n®
DIMENSION OF FOCAL SPOT
Dimensioni macchia focale mm 2,5x25 21X23
MIN. SOURCE TO OBJ. DISTANCE
Distanza min. sorgente-oggetto mm 700 2087300
MAX OBJ. TO FILM DISTANCE
Distanza max. oggetio - pellicola ™M 16/26 14116
GEOMETRICAL UNSHARPNESS
Penombra geomelrica mm 0,08/0.095 0.21/0.17
SCHERMS LEAD FACE
Schermi X Piombo Anteriore 005 ¢ 0’05 _____________________________________________________________________________________

NONE COPPER REAR
D Niente D Rame Posteriore 0.1 0.1
ASME TYPE BRAND TYPE 2 KODAK 1 KODAK
FILM Tipo ASME Marca AA400 Mx12 ¢+ 3 E 1
Pellicola | piMENSION cm | FILMS PER HOLDER 10X24
Dimens. c:;m Films per busta 10 x 48 No. 1 10X48 No. 1 No. No. No.
VOLTAGE
Tensione Kv 250 !
EXPOSURE ma./min —» RX :
Esposizione cih oo 6 ma./min 25C
DEVELOPING TIME .
Tempo di sviluppo min. 8 8
DEVELOPING TEMPERATURE . 28 28
Temperatura di sviluppo
IMAGE TYPE | QTY L1 EN |
QUALITY IND. (TPo @ Qi EN ; 1 i o - i
SIDE SOURCE FILM SOURCE FILM SOURCE FILM O SOURCE FILM SOURCE FILM
LQ.. Lato Sorgente Film Sorgente Film Sorgente Film Sorgente Film Sorgente Film
SHIM UNDER PENETRAMENT cm / /
Spess. sotto il peneframetro
SENSITIVITY OR IMAGE QUALITY
Sensibilita’ o qualita’ immagine WIRE 8-10 WIRE 8-10
SINGLE
WALL Singola E E D D D
Parete “pQUBLE | T L e e
TECNIQUE Doppia O U O O O
Tecnica SINGLE WALL
VIEWING Farete Singola X & D D D
Visione  TRQUBLEWALL | T e e e
Parete doppia D D D D D
REFERENCE CODE SECTION (S)
Sezione (I) del codice di riferimento ASME VIl DIV.1 ED. 2007 Add. 2009b
ACCEPTANCE CRITERIAS
Criteri di accettabilita’ ASME VIil DIV. 1 UW51 and UW52 ED2007 Add. 2009b
SIGNATURE DATE SIGNATURE DATE
Firma Data Firm Data
OPERATOR EVFLL OPERATOR (VT | R, pavAN) AT
Operatore Operatore evel If T-TC1A | 14/06/2010
A
DATE INSPECTOR SIGNATURE DATE INSPECTOR IATURE DATE /
Data Firma ispettore Data FFia ispetr; R I Dat
Revieyfed by 4[ % fo
ASME Al P ﬁxf
REV. 1 DATE 05/12/2000 R e e ﬁ 25}05, o ]
[ 4




REPORT NO. 4320/PT
COSTRUZIONI INOUSTRIALI PENETRANT TEST REPORT Certificato N°
@ ﬂ M l] @A@ CERTIFICATO ESAME LIQUIDI PENETRANTI SHEET 1 OF
S. p. A. Foglio di 1
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DRAWING NO. INSPECTION PRG. REV. STEP "
Disegno N° 6725-2010 Rev. 01 Prg. ispezione ITP/2010/ 005 Rev. 0 Fasi (*)
INSPECTION PERFORMED ON:
Ispezione condotta su: CONDENSATOR - REGENERATOR
(*) 100% Back Gougings ( Step B7 -C5-D6-D17)
(*) 100% Tube to Tubesheet welds ( Step F14)
MATERIAL (S) THICKNESS (ES) N
Materiale (1) P.N. 1 Spessore (i) mm 211+25
REF. CODE SECTION ASME VIIi DIV. 1 ED 2007 ACCEPTANCE STANDARDS ASME Vill DiV.1 APP.8 ED 2007
Sezione codice rifer. Add 2009b Criteri accettabilita’ Add 2009b
PROCEDURE PT/2010/005 REV. 0 SPECIFICATION ASME V ART. 6 ED 2007
Procedura PT - 303 rev.4 Specifica Add 2009b
SURFACE CONDITION E < ROUGH & MACHINED 3 GROUND D BRUSHED
Condizioni superfic. 1 N Grezzo Lav. a macchina <~ Molato Spazzolato
WELD SURFACE STATUS | g ASWELDED n RADIUSET X 1 SIDE FLUSH GROUND O 2 SIDE FLUSH GROUND
Stato superf, saldat. i = Come saldato Raccordato Molato da 1 lato Molato da 2 lati
HEAT TREATMENT COND. | AS WELDED FINAL PW.H.T NORMALIZZED
Cond trat. termico E X Come saldato O Distens. finale O Normalizzato [ soLusiLizzaTo
TECNIQUE E @ COLOR CONTRAST D FLUORESCENT
Tecnica ! A contrasto di colore Fluorescente
PENETRANT ' X WATER WASHABLE 0 SOLVENT REMOVABLE
Penetrante : Lavabile con acqua Asportabile con solvente
DEVELOPER : DRY 1 WET AQUEOUS NOT AQUEOUS
Sviluppatore [—_—I Secco X Umido D Acquoso D Non acquoso
PENETRANT
Penetrante ___________________. NDT D P51 _____________________________________________________________
PRODUCTS DEVELOPER
Prodotti Sviluppatore . NDT D100
SOLVENT
Solvente NDT DR62
TEMPERATURE OF PART DURING EXAMINATION 19 °C
Temperatura della parte durante I'esame
POS. | ISPECTION STEP ; METHOD H TIMES
Pos. : Fase dlispezione : Metodo Tempi
4 : CLEANING ! CLOTHS / SOLVENT : DRYNG TIME 10 min
i Pulizia ' : Tempo asciugatura
© PENETRANT APPLICATION : : PENETRATION .
2 i Applicazione penetrante SPRAY | Penetrazione 15 min
Minim. 5 min
3 | REMOVER APPLICATION | CLOTHS / WATER | TIME OF DRIYNG  Minim. 5 min
: Applic. Asportatore ; ; Tempo di asciug. Max. 20 min
\ DEVELOPER APPLICATION : | DEVELOPING Minim. 7 min
4 e . SPRAY oY N
' Applic. Sviluppatore ! ' Sviluppo Max. 20 min
5 | INSPECTION E VISUAL 'LIGHTING D NATURAL / Naturale
i Ispezione ! Light intensity: 100w bulb lamp, distance <400 mm : /lluminaz. ARTIFICIAL / Artificiale
g | POSTCLEANING ': CLOTHS / WATER :
1 Pulizia finale : '
REMARKS
Note : - POSTEMULSIFICATION PENETRANT ACTUALLY ARE NOT IN USE.
RESULTS Risultati
SATISFACTORY { ISSUED NON CONFORMITY REPORT { RESOLVED BY REPORT NO
X Soddisfacente Emesso rapporto di non conformita Risolta con rapporto N°
UNSATISFACTORY | NCR NO DATE i NOT RESOLVED-REJECTION REPORT NO
D Non soddisfacente NCR N°/\ ______ Data  _______ Non Risolta-Rapporto di scarto N°
DATE INSPECTOR SIGNATURE DATE INSPECTOR SIGNATURE _| DATE
Data Firma isp%?'r ) Data Data
: )
| Revigwol T
| ASWME Al -4 29 10/06/2010 10/06/2010
P 0
REV.: 2 DATE: 15/10/2003[

[




CERTIFICATO ESAME MT 4320 / MT
e ‘ MAGNETOSCOPICO
it MAGNETIC EXAMINATION REPORT PAGE 1 of 1
Controlli non distruttivi
CLIENTE ORDINE COMM.
Purchaser C.L CIVIDAC S.p.A. Order N° 10PU-000265-PR Job 2010/005/T
MPIANTO  CONDENSATOR - REGENERATOR SloLa T10 HR
w10 ITP/2010/005 STEP : C8-D13-D19-E2-E5-E6 o 4320
MATERIALE ° FASE DI LAVORAZIONE DISEGNO
Material P.N°1 Working step BEFORE HYDROTEST Dwe. 6725 -2010
DATI TECNICI DELL’ESAME
APPARECCH./Equipment TIPO/Type TIPO MAGNETIZZ./Magnetic Field CORRENTE/Current INTENSITA/Magnitude
MAGNAFLUX 48V Y6 ELETTROMAGNETIC A.C. 6180 ASp / mt
PARTICELLE/Particles MARCA/Brand TIPO/Type COLORE/Colour
DRY/A SECCO O C.GM. P4.24 [ YELLOW/GIALLO [
WET SUSP./A UMIDO X C.G.M. K35/A44 X BLACK/NERA X
FLUOR./FLUORESCENTE [l C.G.M. K31-73/A44 [ FLUOR./FLUORESC. 1
SURFACE COND.TION WELD SURFACE STATUS HEAT TREATMENT COND. TEMP. OF PART
Condizioni superfic Stato superf. saldat. Cond. Trattam. termico :
ROUGH/Grezzo X AS WELDED/Come saldato X AS WELDED/Come saldato X Temp. della parte
RADIUSET Raccord. [X RADIUSET /Raccordato X | FINAL P.W.H.T/Distens. finale  [] 19°C
GROUND/Molato X1 | 1 SIDE FLUSH GROUND/Molato da I lato Il M
OPERATING MODE MAGNETIC FIELD DEMAGNETIZATION CLEANING
Modo di operare Campo Magnetico Smagnetizazione Pulizia
CONTINUOUS/Continuo X | LONGITUDINAL/Longitudinale [X] NOT REQUIREDY/Non richiesta X ALCOHOL/Alcool O
PULSES/Impulsi | TRASVERSE/Trasversale O REQUIRED/Richiesta | SOLVENT/Solvente O
O CIRCULAR/Circolare [1 | MEASURED RESIDUAL/Residuo misu. ] MEC. BRUSHING/ Spazzol. mecc. X
METHOD OF PARTICLES APPLICATION/ METHOD OF PARTICLES REMOVAL
A : SPRAY . ; . /
Metodo di applicazione polveri Metodo di asportazione polveri
POST EXAM'INATIO’N CLEANING NONE
Pulizia dopo [’esame
DIREZ. E SEQUENZA/Direction an sequence PASSO/Skip ILLUMINAZIONE/Lighting
PUNTATE INCROCIATE N°2 EXAM. APPR.. PERP. EACH TO OTHER 150 mm NATURAL X AND WOOD M
Specifica ASME V ART.7 Procedura MT/2010/005 Rev. 0 Accettabilita ASME VIII DIV.1 APP.6 ED
Specification ED 2007 Add 2009b | Procedure and MT-302 Rev.4 Acceptability 2007 Add. 2009b
e (C8: Completed weld (not Rx tested ) 100% Circumferential weld (C7-C8)
e D13 : Completed girth welds (SPOT) Nozzle welds: (pipe-elbow-flange)
e D19 : Completed welds (SPOT) Nozzle to shell welds
e E2:Removal of temporary welds 100%
e E5 : Internal attachments welds (SPOT)
e E6 : External attachments welds (SPOT)
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RISULTATI defé7AM£’
It

Examination res,

SATISFACTORY

HECK OF JOKE WITH WEIGHT OF 4.5 KG PRIOR TO USE.

NOTE ¥ We use the light intensity of the 100W bulb lamp at a maximun distance of 400 mm and we found 1200 Lux.
DATA OPERATORE VISTO ISPETTORE CLIENTE
Date Operator o Qigned By Customer Inspector
15/06/2010 v
Oie




GOSTRUZIONI INDUSTRIALI UTE nation R Ne° Dat
. ate
. .xamma ion eg(}rt N° Do 15/06/2010 }S)ileet % // 33
ertificato esame 4320/UT g

Gen. Proc. N.9 UT-316 Rev.05 Work. Proc. N°, Rev. Reference ASME V ART4+ART.5
Proc Gen. N°. i Proc. di lav. N°. UT/2010/005 Rev.0 | Nor. di Rif. ED 2007+Add. 2009b
Purchaser Order N° D.W.G.
Cliente TURBODEN Ordine N° 10PU-000265-PR Disegno 6725-2010 Rev.01
Job: Serial Number Item Step
Commessa 2010/005/T Numero di Fabbrica 4320 Sigla T10HR Fase ©
Weld Examination | ) qpp REMARK ITP/2010/005 REV. 0
Saldatura Esaminata
UT Equipment — Apparecchio UT | Krautkramer [ Search Units — Tipo di Sonde | Krautkramer

Exsploration | Manufactory Serial Number | Frequency | Angle | Size Gain Set Scan | Gain Set Evalut.
Esplorazione | Fabbricante Numero Serie | Frequenza |Angolo | Dimen. Ampl. Scans. Amplif. Valutaz.
Pos. 1 MSEB 4H / 4 MHz 0° 010 46 db 40 db
Pos. 2 MWB 60 / 4 MHz 60° 8X9 44 db 38 db
Pos. 3 MWB 70 / 4 MHz 70° 8X9 48 db 42 db

Couplant Tranfer Loss Corrective
Accoppiamento CELLULOSIC PASTE Perdite di Trasferimento 2 db
Heat Treatment Material Examination Examination Tickness
Trattamento Termico AS WELD Materiale da Esaminare P N1 Spessore da Esaminare 15 mm
Computerized Program — Programma Computerizzato
Special Equipment ( When Used ) — Apparecchiature Speciali se Usate
Search Units | Wedges Shoes Automatic Scan. Equipment | Record Equipment
Sonde Cunei Scarpette Scansione Automatica Registrazione
NA NA NA NA NA
Calibration Block Identification Calibration Data
Identificazione Blocco di Taratura Dati di Taratura
Material Thk Figure WPS | Surface Reflector Riferiment Amplitude Read
Materiale Spessore | Figura WPS | Superfice Rifletiori di Riferimento | Lettura Amplitudine
(Thk:19mm) Hole © 2.5 mm 80% FSH
o Distance Read Other
P.N°1 19 mm T-434.2.1 NA Brushed Lettura Distannza Altro
(1/4-112-3/4) T NA
Instruments Level Gain Search Unit Cable
Livello Amplificazione Strumento Cavo Collegamento Sonde
Damping Reject Set Type . Length
50 OHM . NA . Coaxial 2 mt
Smorzatura Soglia Tipo Lunghezza
Block Ident NA Data Correlating Simulation NA
Identific. Blocco Dati Correlati alla Simulazione
Area Restricted Examination Block Electronic
Area di Limitazione dell ‘esame NA Blocco NA Elettronica NA
Surface of Examination Surface Conditions
Superficie D’Esame External Condizioni Superficiali Flush Ground
Examination Result
Risultati dell ' Esame SATISFACTORY

Level. I Examiner /Operatore Verified / Verificato

Date of exam. / Data dell’esame

15/06/2010

See following pages for map of examination and indications found
Vedere la pagina seguente per la mappa dell’esame e le indicazioni rilevate




COSTRUZIONI INDUSTRIALI

NO

UT Examination Report. | y. Date Sheet 2/3
@ [] M& D@Aﬁ Certificato di esame UT 4320/UT Data 15/06/2010 Pag. 2/3
1TP/2010/005 REV.0
STEP C9: COMPLETED WELD (not RX tested) 100%
Pos. 2-3 Pos. 2-3
<[ -
-
LLI >
IR .
% L
1 Z
i LLI Z
LLl 0 <
T P T
w O
Ne=N—"N—N—="\
— —
Pos. 1 @—» — a <—@ Pos. 1
— o —
3 —_
Pos. 2-3 l a \ Pos. 2-3 Pos. 2-3 /' % \ Pos. 2-3
— —
— —
Pos a __Pos. 2-3 Pos. 2
a <[~ -
=
= =R
L L
Pos. 2-\ — L/os. 23 Pos. 2-\ S— A/os. 23
Examiner / Operatore Date of exam / Data dell’esame Verified / Verificato

15/06/2010




COSTAUZIONI INDUSTHIALL o
T Examination Report Date
@ u w [I @A@ IC-’Iertiﬁcato di esame UTp N Data 15/06/2010 }S)‘l::e; :/;3/ 3
S. p. A. 4320/UT
LIST OF INDICATIONS
N° Indicazioni | Angolo Sonda | Distanza Riferime. | Altezza Profondita | Dist. Asse Sald. | Lunghezza | Amplificaz. % | Tipo di Indicaz.
N° Indications | Probe Degr. Reference Point Path Depth Weld Centerline | Length DAC % Type of Indicat
(mm) (mm ) (mm) (mm) (mm)

Notes :
Note ;

NO RECORDABLE INDICATIONS FOUND

Examiner /Operatore

Date of exam / Data dell’esame

15/06/2010

Verified / Verificato




REPORT NO.
@Sﬁwrﬂlﬁsﬁj@ PRESSURE TEST REPORT Cortificato = 4320/HY
o CERTIFICATO PROVA DI PRESSIONE  |Zoe’ 1 g 2
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa No 2010/005/T | ~ e 10PU-000265-PR Sigla T10 HR N° fabbr 4320
DRAWING NO. INSPECTION PRG. REV. STEP G2-G3
Disegno N° 6725-2010 Prg. ispezione ITP/2010/005 Rev. 0 Fasi G4
PRESSURE TEST ON
Prova di pressione su: CONDENSATOR - REGENERATOR
SHELL SIDE / Lato Corpo TUBE SIDE / Lato tubi
H.T. CONDITIONS SURFACE FINISH H.T. CONDITION SURFACE FINISH

Stato di t.t. Finitura superficiale Stato di t.t. Finitura superficiale
& AS WELDED D SAND BLASTED-BRUSHER AS WELDED D SAND BLASTED-BRUSHER
Come saldato Spazzolat.-sabbiatura ~ Come saldato Spazzolat.-sabbiatura
D P.WH.T. IZ AS SUPPLIED D P.W.H.T. [Z AS SUPPLIED
Disteso finale Come fomnito Disteso finale Come fornito
I:I D PICKLED-PASSIVATED D D PICKLED-PASSIVATED
Decapato-Passivato Decapato-passivato
TEST POSITION TEST FLUID TEST POSITION TEST FLUID
Posizione Fluido prova Posizione Fluido prova
HORIZONTAL WATER HORIZONTAL WATER
Orizzontale Acqua Orizzontale [X Acqua
D VERTICAL D ADDITIVED WATER |-—_~| VERTICAL ADDITIVED WATER
Verticale Acqua additiva Verticale Acqua additiva
STACKED WITH STACKED WITH
D Accoppiato con lz CL PPM max. 4,2 L_—] Accoppiato con lz CL PPM max. 4,2
PRESSURE SOAKING TIME PRESSURE SOAKING TIME
Pressione Perm. in pressione Pressione Perm. in pressione
KPag 780 X TimE 1 h KPa g 2080 X TIME 1 h
Xl bar g 7,8 [X] baTE 25/06[dodo bar g 20,8 X DATE 35/06(9o4o
[ psi L] [ psi L]
CALIB. PRESS. GAGE TEMPERATURE CALIB. PRESS. GAGE TEMPERATURE
Manometro tarato Temperatura Manometro tarato Temperatura
SERIAL NO. METAL o SERIAL NO. METAL TEMP. o
N° serie 203 206 TEMP. c N° serie 302 308 Temp. metallo c
RANGE . . HEATED BY RANGE . . HEATED BY
Scala bar 0+25 | 0+25 | piccaid. con / Scala bar 0+40 | 040 | picooig con /
REMARKS REMARKS
Note : Note :

- NO LEAKAGE OR PERMANENT DEFORMATIONS HAS BEEN

OBSERVED.

OBSERVED.

- NO LEAKAGE OR PERMANENT DEFORMATIONS HAS BEEN

- RESULT : SATISFACTORY.

- RESUI‘\T : SATISFACTORY.

4. CIVIDAC S.p.A

Iy CWIDAC S.p.A.
( GR. PTVENMD
/

Wi, I’

S

H:N!U

N TN Imi06 9640

‘\Zﬁé&{?ola /

,\

£

Pa— 7
ﬁf‘%c / A(uw
£y Wi
VSHE M U D ASME ALLU BR%’,}A
/’/é/’/j ?%4“" - ‘7“’)7")’ F531) 750/
/ &
[ L = /4
DATE INSP OR SIGNATURE DATE INSPECTOR S! TURE DA Q.C. MANAGER SIGNATURE
Data Firma1spettore Data Firma ispetto Dat:

95106800

S C S.p,
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REPORT NO.

COSTRUZIONI INDUSTRIALI PRESSURE TEST REPORT Certificato N° 4320/HY
@U\Wﬂ@ﬂ@ CERTIFICATO PROVA DI PRESSIONE  |ZefT 2§ 2
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T Ordine N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DRAWING NO. INSPECTION PRG. REV. STEP G2-G3
Disegno N° 6725-2010 Pryg. ispezione ITP/2010/005 Rev. 0 |Fas G4
PRESSURE TEST ON
Prova di pressione su: CONDENSATOR - REGENERATOR
BATTERY / Batteria alettata \ /
H.T. CONDITIONS SURFACE FINISH H.T. CONDITION SURFACE FINIS
Stato di Lt. Finitura superficiale Stato di t.t. Finitura superficiale
S AS WELDED ] SAND BLASTED-BRUSHER ] AS \ﬁLDED [ SAND BLASTED;?RUSHER
N Come saldato Spazzolat.-sabbiatura Come\saldato Spazzolat.-sabbigtura
P.W.H.T. AS SUPPLIED P.W.H. AS SUPPLIED,
D Disteso finale Come fornifo D Disteso)%a(ale D Come fomito/
n ] PICKLED-PASSIVATED ] \ [ PICKLED?(ASSIVATED
Decapato-Passivato Decapatofpassivato
TEST POSITION TEST FLUID TEST POSITION TEST FLUID
Posizione Fluido prova Posizion luido prova
HORIZONTAL WATER HORIZONTAL WATER
lg Orizzontale Acqua D Orizzontale \ D qua
VERTICAL ] ADDITIVED WATER ] VERTICAL \ D/ADDITIVED WATER
Verticale Acqua additiva Verticale Acqua additiva
STACKED WITH STACKED WITH
D Accoppiato con x CL PPM max. 4,2 D Accoppiato con CL PPM max.
PRESSURE SOAKING TIME PRESSURE SOAKING TIME
Pressione Perm. in pressione Pressione Perm. in pressione
X kKra g 2470 X TIME 1 h [[] mpag /| \ume h
bar g 24,7 [X| DATE 03/06/2010 [] bar g / [1 pNtE
[]psi g [] Ll esi g / O\

CALIB. PRESS. GAGE TEMPERATURE CALIB. PRESS. GAGE TEMRERATURE
Manometro tarato Temperatura Manomelyo tarato Temperatura
SERIAL NO. METAL o~ | SERIAL NO. METAL TEMP. o
N° serie 302 308 TEMP. 19 c N° serie Temp. metallo \ c

RANGE . . HEATED BY RANGE HEATED BY

Scala bar 0+40 | 0+40 Riscald. con / Scala bar / Riscald. con \<
REMARKS REMARKS

Note : Note':

OBSERVED.

- NO LEAKAGE OR PERMANENT DEFORMATIONS HAS BEEN

/

\

- RESULT : SATISFACTORY.

DATE

INSPECTOR SIGNATURE

DATE

INSPECTOR SIGNATURE

DATE

Data

Firma ispettore

Data

Firma ispettore

Data

1 5106oto

Q.C. MANAGER SIGNATURE




COSTRUZIONI INDUSTRIALY

REPORT NO° 203/1
CERTIFICATO DI CALIBRATURA | CERTIFICATON®

GIVIDAG

/UL CALIBRATION REPORT SHEET o
- FOGLIO 1 DI 1
GAUGE TYPE
TIPO DI STRUMENTO
MANOMETER VACUOMETER MANOVACUOMETER
B MaANOMETRO 0 vacuoMETRO 0O MANOVACUOMETRO
MANUFACTER DIAL RANGE .
COSTRUTTORE WIKA A SCALA (bar) 025
No. OF GAUGE 203 SERIAL No. /
N° DI STRUMENTO N° DI SERIE
MASTER GAUGE .
MANOMETRO CAMPIONE
DIAL RANGE | - . " | SERIAL No.
SCALA (bar) 040 N° DI SERIE 9910409
CALIBRATION PROCEDURE
CALIBRATION PROCEDT C.P.311REV.2 - CAL/CIC/01 REV.0
READINGS
LETTURE
UPWARD DOWNWARD
ASCENDENTE DISCENDENTE
MASTER ‘
POS. M&%&R&o v AIYO%ULE]?HO SCOSTAMENTO " VALORE AIY %UE SCOSTAMENTO
AN, RILEVATO MANOMETRO CAMP, VALORE LETTO RILEVATO
1 5 5 0 1 20 20 0
2 10 10 0 2 15 15.1 +0.1
3 15 15 0 3 10 10.1 +0.1
4 20 19.9 0.1, 4 5 5 0
5 25 24.8 0.2 5 —
6 P 6 /
8 ,/ 8 /
9 / 9 /
10 P 10 A
11 i 11 P
12 / 2| 7
13 S 13
14 14
15 15

EXPIRY DATE: 04 SET. 2010

LO STRUMENTO E’ - GAUGE IS

B SATISFACTORY | UNSATISFACTORY
SODDISFACENTE NON SODDISFACENTE

DATADATE | INSPECTOR SIGNATURE | DATA-DATE | INSPECTOR SIGNATURE | DATA-DATE | Q-C. MANAGER SIGNATURE

05 SET. 2009 05 SET. 2609

QL




REPORT NO° 206/1
CERTIFICATO DI CALIBRATURA  |CERTIFICATON®
CALIBRATION REPORT SHEET 1 OF 1
FOGLIO DI
GAUGE TYPE
TIPO DI STRUMENTO |
MANOMETER VACUOMETER MANOVACUOMETER
| MANOMETRO VACUOMETRO MANOVACUOMETRO
MANUFACTER DIAL RANGE .
COSTRUTTORE OMET SCALA (bar) 0+25
No. OF GAUGE 206 SERIAL No. /
N° DI STRUMENTO N° DI SERIE
MASTER GAUGE
MANOMETRO CAMPIONE
DIAL RANGE ] SERTAL No.
SCALA (bar) 040 N° DI SERIE 9910409
CALIBRATION PROCEDURE
CALIBRATION PROCEDT CP.311REV.2 - CAL/CIC/01 REV. 0
READINGS
LETTURE
UPWARD DOWNWARD
ASCENDENTE DISCENDENTE
MASTER DEVIATION MASTER DEVIATION
GAUGEVALUE | READING VALUE GAUGE VALUE READING VALUE
POS. MA\;‘IAOLIOWER%{O v MYO%PEEWO SCOSTAMENTO POS. VALORE v AI‘.;%?EETTO SCOSTAMENTO
CAMP. RILEVATO MANOMETRO CAMP. RILEVATO
1 5 5 0 1 20 20.1 +0.1
2 10 10 0 2 15 15.1 +0.1
3 15 15.1 +0.1 3 10 10 0
4 20 20.2 +(.2 4 5 5.1 +0.1
5 25 25.1 +0.1 5 —
6 / 6 /
7 ~ 7 P
8 A 8 /
9 e 9 P
10 P 10 j
11 A 11 P
12 P 12
13 - 13
14 14
15 15

EXPIRY DATE: 04 SET. 2010

LO STRUMENTO E’ — GAUGE IS

@ SATISFACTORY

3 UNSATISFACTORY

SODDISFACENTE NON SODDISFACENTE
DATA-DATE | INSPECTOR SIGNATURE | DATA-DATE | INSPECTOR SIGNATURE | DATA-DATE | Q.C. MANAGER SIGNATURE
. q,oc"'to
05 SET. 2009 1 05 SET. 2009
o




REPORT NO° 302/1
CERTIFICATO DI CALIBRATURA | CERTIFICATON®
CALIBRATION REPORT SHEET OF 1
FOGLIO DI
GAUGE TYPE
TIPO DI STRUMENTO
MANOMETER VACUOMETER MANOVACUOMETER
B MANOMETRO VACUOMETRO MANOVACUOMETRO
MANUFACTER DIAL RANGE )
COSTRUTTORE OMET SCALA (bar) 0+40
No. OF GAUGE 302 SERIAL No.
N° DI STRUMENTO N° DI SERIE
MASTER GAUGE
MANOMETRO CAMPIONE
DIAL RANGE . SERIAL No.
SCALA (o) 0+160 N DI SERE 9910410
CALIBRATION FROCEDURE | C.P.311REV.2 - CAL/CIC/1REV.0
READINGS
LETTURE
UPWARD DOWNWARD
ASCENDENTE DISCENDENTE
MASTER DEVIATION MASTER DEVIATION
GAUGEVALUE | READING VALUE GAUGE VALUE ING VALUE
CAMP. RILEVATO MANOMETRO CAMP. RILEVATO
1 7 72 +0.2 1 35 352 +0.2
2 14 14.2 +0.2 2 28 28.1 +0.1
3 21 21 0 3 21 21 0
4 28 28 0 4 14 14 ]
5 35 35.1 +0.1 5 7 7.2 +0.2
6 40 40 0 6 —
7 e 7 /
8 / 8 /
9 9 /
10 10 P
11 / 11 d
12 e 12 A
13 A 13 pd
14 / 14 pd
15| 7 15

EXPIRY DATE: 04 SET. 2010

LO STRUMENTO E’ - GAUGE IS

@ SATISFACTORY

! UNSATISFACTORY

SODDISFACENTE NON SODDISFACENTE
DATADATE | INSPECTOR SIGNATURE | DATA-DATE | INSPECTOR SIGNATURE |DATA-DATE | Q-C. MANAGER SIGNATURE
05 SET. 2009 zoca.w 05 SET. 2009
- L' M
Q. -




REPORT NO°

@WUMUﬁK@ CERTIFICATO DI CALIBRATURA | CERTFICATON® 308/1
gL CALIBRATION REPORT SHEET oF
- P A FOGLIO 1 DI 1
GAUGE TYPE
TIPO DI STRUMENTO
MANOMETER VACUOMETER MANOVACUOMETER
B MANOMETRO VACUOMETRO O MANGVACUOMETRO
MANUFACTER DIAL RANGE .
COSTRUTTORE OMET SCALA (ber) 040
No. OF GAUGE 308 SERIAL No. /
N° DI STRUMENTO N° DI SERIE :
MASTER GAUGE
MANOMETRO CAMPIONE
DIAL RANGE ) SERIAL No.
SCALA (bar) 0T160 N° DI SERIE o 9910410
CALIBRATION PROCEDURE
CALIERATION PROCEDT CP.311REV.2 - CAL/CIC/01 REV. 0
READINGS
LETTURE
UPWARD DOWNWARD
ASCENDENTE DISCENDENTE
MASTER DEVIATION MASTER DEVIATION
GAUGE VALUE |  READING VALUE GAUGE VALUE READING VALUE
POS. MA‘;%%EIRO v MYO%PEEHO scostavento | T O5- VALORE v A&‘%‘EEETTO SCOSTAMENTO
CAMP. RILEVATO MANOMETRO CAMP. RILEVATO
1 7 73 +0.3 1 35 : 35 0
2 14 14.3 +0.3 2 28 28 0
3 21 21.1 +0.1 3 21 21 0
4 28 28 0 4 14 14.1 +0.1
5 35 35 0 5 7 7.1 +0.1
6 40 39.8 0.2 6 —
7 i 7 /
8 P 8 e
9 9 /
10 10 e
11 / 1 d
12 P 12 )%
13 N 13 -
14 / 14 -~
5| 15

EXPIRY DATE: 04 SET. 2010

LO STRUMENTO E’ — GAUGE IS

g SATISFACTORY
SODDISFACENTE

1 UNSATISFACTORY
NON SODDISFACENTE

DATA-DATE

05 SET. 2009

e

05 SET. 2009

INSPECTOR SIGNATURE | DATA-DATE | INSPECTOR SIGNATURE | DATA-DATE | Q-C. MANAGER SIGNATURE




Mod.PAG.02 Rev.:04 del 18,07.08

LABORATORIO/LABORATORY

STUDIO TECNICO

Mario Cuzzolin s.r.]

Pagina/Page: 1 difor 2

RAPPORTO DI PROVA N° : 14016

Test report n°

RICHIEDENTE : CIVIDAC S.p.a. - Costruzioni Industriali
Customer

INDIRIZZO : Via Borgo Cattanei, 35 - Localitf CAVRIE'
Address 31048 - SAN BIAGIO DI CALLALTA (TV)

OGGETTO : Chemical analysis

ltemn

IDENTIFICAZIONE : n.1 water sample

Identification

BOLLA DI ENTRATA : DATA:
Bill of entry Date

IL PRESENTE RAPPORTO E’ COSTITUITO DAI SEGUENTI RESOCONTI DI PROVA :
This report includes the following tests

Analisi Chimica/Chemical analysis : Vedi pag./see page : 2di2

DATA DI ESECUZIONE DELLA/E PROVAJE:  06/07/2009
Tesl date

LA RIPRODUZIONE DEL PRESENTE RAPPORTO DEVE ESSERE AUTORIZZATA ESPLICITAMENTE DAL RESPONSABILE DEL LABORATORIO
This report shall not be reproduced without the approval of the laboratory responsible
| RISULTATI CONTENUTI NEL PRESENTE RAPPORTO SI RIFERISCONO ESCLUSIVAMENTE AGLI OGGETTI PROVATI - The test results relate only o the
item tested.
CAMPIONAMENTO EFFETTUATO DAL CLIENTE - Sampling executed by cusfomer
TEMPO DI CONSERVAZIONE - STORAGE TIME :

s CAMPIONE - SAMPLE = 80 giorni - 90 days

= RAPPORTO DI PROVA - TEST REPORT = 10 anni - 10 years

» REGISTRAZIONE DATI - DATA RECORDING = 2 anni - 2 years

DATA DI EMISSIONE :
Emission date 06/07/2009

Sede Amm.va e Lab. : Via Marconi 22/2 (ingresso carrabile in Via degli Alpini)— 31021 Moglian$ V.to (TV) - p.i. : 00775450265
Tel. 041/ 59.87.484 — Fax. 041 / 590.60.33 - http://www.stcuzzolin.it — E-MAIL : info@stcuzzolin.it




STUDIO TECNICO
Mario Cuzzolin s.r.l

RAPPORTO DI PROVA

ANALISI CHIMICA

Chemical analysis

Cliente/customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2009/0685 14016
Materiale/Material : Data di prova/Test date : Pagina/Page: 2 di/of 2

n. 1 water sample

06/07/2009

SPECTROPHOTOMETER
Modello / Model : JENWAY 6100

STRUMENTI D'ANALISI / ANALYSIS INSTRUMENTS

Risuitati dell'analisi / Analysis results

Campione/Numero saggio
Sample/N° fest piece

Water

CHLORIDE CONTENT (INCLUDING BROMIDE AND ICDIDE) = 4.2 PPM

Annotazioni :
Notes :

Mod.CPC.02 Rev, ; 02 del 15.06.07

= AN
L'analizzatore /=
Analyser =/

A

dott.
GALDERA
LUCIAND
M. 183

L' Ispettore
Inspector

doft. L. Caldera 74, 4

\4'3»'_,*"

Vo
s




COSTRUZIONT INDUSTRIALI REPORT NO. 4320/LT1
LOW PRESSURE PNEUMATIC TEST REPORT | Certificato N°
@HMH@A@ CERTIFICATO PROVA PNEUMATICA SHEET . OF
S. p. A. Foglio di
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa o 2010/005/T | o o~ 10PU-000265-PR Sigla T10 HR N° fabbr 4320
DRAWING NO. INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prg. ispezione ITP/2010/005 Rev. 0 Fasi E8
PNEUMATIC TEST ON
Prova pneumatica su: CONDENSATOR - REGENERATOR
COMPONENT / Componenti in prova
SUBJECT ] TUBE / TUBESHEET JOINT X REINFORCING PADS O ASSEMBLER SHELL [T PIPING "
Oggetto in prova Giunto tubi / piastra tubiera Piastre di rinforzo Corpo assiemato Tubazioni ( )
EXAMINATION TEST X BEFORE HYDROTEST [ REPLACE HYDROTEST N AFTER HYDROTEST O
Fase di esame Prima della prova id. Sostit. della p.i. Dopo la p.i.
JOINT TYPE X WELDED N EXPANDED ] FLANGED [ THREADED
Tipo di giunto Saldato Mandrinato Flangiato Filettato
WELDING CONDITIONS / Condizioni di saldatura
WELDING PROCESS v
Tipi df saldatura TIG [ me/AuT. -SEMI Xl smAaw ] saw
WELDING STEP ] AFTER 1ST PASS O AFTER EACH PASS X UPON COMPLET. [
Fase di saldatura Dopo la prima passata Dopo ogni passata Completato
H.T. CONDITION AS WELDED ITERM. H.T. P.W.H.T.
Stato di t.t. E Come saldato [:] T.T. intermedio D Disteso D
TEST CONDITION / Condizioni di prova
TEST MEDIUM ) AIR N NITROGEN O HELIUM X SOAPY SOLUTION
Mezzi di prova < Aria Azoto Elio <~ Acqua saponata
PRESS. SIDE ] SHELL SIDE ] TUBE SIDE X REINFORCING O VACUUM BOX
Lato pressurizzato Lato corpo Lato tubi Rinforzo Cam. a vuoto
TEST C}OND_ITION SOAKING TIME 10 min TEST PRESSURE 0.5 bar g METAL TEMPERATURE 19 °c
Condizioni di prova | Perman. in pressione Press. prova Temperatura metallo _
CLEANING COND. SAND BLASTING ~1 BRUSHING SOLVENT
Pulizia D Sabbiatura Spazzolatura D Solvente D
SURFACE FINISH X ROUGH-AS SUPPLIED [ MACHINED n GROUND O
Finitura superfice Grezzo fomitura Lavorato Molato
ILLUMINATION <7 NATURAL <71 ARTIFICIAL LENS x2
Iluminazione I Naturale Artificiale D Esame con lente D
REMARKS
Note : - NO LEAKAGE / Nessuna perdita.
RESULTS Risultati
SATISFACTORY | ISSUED NON CONFORMITY REPORT { RESOLVED BY REPORT NO
IZ Soddisfacente { Emesso rapporto di non conformita | Risolta con rapporto N*
UNSATISEACTORY i NCR NO DATE | NOT RESOLVED-REJECTION REPORT NO
I:I Non soddisfacente NCRN® . Data ______._ Non Risolta-Rapporto di scarto N*
DATE INSPECTOR SIGNATURE DATE INSPECTOR SIGNATURE DATE
Data Firma ispettore Data Firma ispettore Data
L RT-PTVT
16/06/2010 | L MATCL573/SNTIC-1A | 16/06/2010




COSTRUZIONI INDUSTRIALT REPORT NO. 4320/1.T2
LOW PRESSURE PNEUMATIC TEST REPORT | Certificato N°
@UWH@A@ CERTIFICATO PROVA PNEUMATICA SHEET oF
S. p. A. Foglio di
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T | o oo 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DRAWING NO. INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prg. ispezione ITP/2010/005 Rev. 0 |F F12
PNEUMATIC TEST ON
Prova pneumatica su: CONDENSATOR - REGENERATOR
COMPONENT / Componenti in prova
SUBJECT X TUBE / TUBESHEET JOINT | REINFORCING PADS ] ASSEMBLER SHELL ] PIPING
Oggetto in prova Giunto tubi / piastra tubiera Piastre di rinforzo Corpo assiemato Tubazioni
EXAMINATION TEST 2 BEFORE HYDROTEST - O REPLACE HYDROTEST O AFTER HYDROTEST ]
Fase di esame <N Prima della prova id. Sostit. della p.i. Dopo la p.i.
JOINT TYPE X WELDED n EXPANDED ] FLANGED ] THREADED
Tipo di giunto Saldato Mandrinato Flangiato Filettato
WELDING CONDITIONS / Condizioni di saldatura
WELDING PROCESS v
Tipi o saldatura O me <] TIG / AUT. -SEMI [] smaw [ saw
WELDING STEP ] AFTER 1ST PASS 7 AFTER EACH PASS X UPON COMPLET. O
Fase di saldatura Dopo la prima passata Dopo ogni passata 2 Completato
H.T. CONDITION ] AS WELDED O ITERM. H.T. n P.W.H.T. m
Stato di t.t. <~ Come saldato T.T. intermedio Disteso
TEST CONDITION / Condizioni di prova
TEST MEDIUM 4 AIR O NITROGEN O HELIUM X SOAPY SOLUTION
Mezzi di prova <> Aria Azoto Elio Acqua saponata
PRESS. SIDE X SHELL SIDE ] TUBE SIDE O REINFORCING ] VACUUM BOX
Lato pressurizzato Lato corpo Lato tubi Rinforzo Cam. a vuofo
TEST CONDITION | SOAKING TIME 10  min TEST PRESSURE 0.5 bar METAL TEMPERATURE 19 °c
Condizioni di prova | Perman. in pressione Press. prova 9 Temperatura metallo
CLEANING COND. [ SAND BLASTING ) BRUSHING OJ SOLVENT O
Pulizia Sabbiatura <~ Spazzolatura Solvente
SURFACE FINISH < ROUGH-AS SUPPLIED ] MACHINED n GROUND m
Finitura superfice N Grezzo fomitura Lavorato Molato
ILLUMINATION NATURAL ARTIFICIAL LENS x2
Hlluminazione IZ Naturale & Artificiale D Esame con lente D
REMARKS
Note : - NO LEAKAGE / Nessuna perdita.
RESULTS Risultati
—  SATISFACTORY { ISSUED NON CONFORMITY REPORT { RESOLVED BY REPORT NO
X Soddisfacente { Emesso rapporto di non conformita { Risolta con rapporfo N°
D UNSATISFACTORY NCR NHO DATE NOT R_ESOLVED-REJEC_TION REI:ORT NO
Non soddisfacente NCRN®  _____. Data  _____.._ Non Risolfa-Rapporto di scarto N
DATE INSPECTOR SIGNATURE DATE INSPECTOR SIGNATURE DATE
Data Fimma ispettore Data Firma ispettore Data
(A
Reviggbd by
ASHE M A e oA 16/06/2010 | 1. M{\‘le 16/06/2010
LA ot 4 Leve!
§ 7 ;;éﬁ{’mo
Y./ +




Rl

B [647

CERTIFIED BY
COSTRUZION! INDUSTRIALI CIVIDAC S.P.A.-ITALY

SHELL SIDE

MAX. ALLOWABLE WORKING PRESSURE
600 KPa AT 340

°C

MAX. ALLOWABLE EXTERNAL WORKING PRESSURE
100 |KPa AT| 340 |°C |

MIN. DESIGN METAL TEMPERATURE
-9 sC AT 600 KPa

TUBE SIDE

MAX. ALLOWABLE WORKING PRESSURE
600 |kPa  AT[ 150 ] e

MAX. ALLOWABLE EXTERNAL WORKI

_Jkee AT[

o

TEMPERATURE |
1600 |KPa

MIN. DESIGN METAL
23 l°c AT

MAX. ALLOWABLE WORKING PRESSURE
1300 |KkPa AT[ 300 ]°C

MAX. ALLOWABLE EXTERNAL WORKING PRESSURE|
100 |KPa AT{ 300 |°C

e

MPERATURE .

MIN. DESIBN METAL TE
S W

MANUFACTURER'S SERIAL NUMBER
2320 |
YEAR BUILT
2010 @

Sob 2040/005/T SN 4320




COSTRUZION! INDUSTRIALL

CIVIDAG!

S.p.A.

SAN BIABIO DI CALLALTA (TREVISO} ITALY

REGENERATOR / CONDENSER - PLA&T TURBODEN 10 HR

CODE  [ASME SEC. Vill DIV1 ED. 2007 Add. 2008b
, SHELL SIDE  TUBE SIDE  FINNED COIL
DESIGN PRESSURE  [B00/FV] [i600/ATM] [1800/FViKPa g
DESIGN TEMPERATURE [ 340 150 300 ]°C
M.OM.T. , -9 -29 -3 |°c
CORROSION ALLOWANCE [ 16 1.6 16 |mm
HYDROTEST PRESSURE [ 780 2080 2470 |KPa g
FLUID SILCONE O] [WATER]  [SUICONE OiL
TEST DATE 25 .0g .20 10
CAPACITY 20200 850
EMPTY WEIGHT 18200 | kg TYPE [EXCHANGER]
PWHT NO_| RADIOGRAPH [i1%+100%]
OATE BUILT 7010 | SERIAL No.[ 4320
MANUFACTURER C.I. CIVIDAC Sp.A. |
) o

s L

Cob 2040/005/7\
sp 4320
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Bovolone - Verona
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Mod.PAG.02 Rev.:04 del 18.07.08

LABORATORIO/LABORATORY

STUDIO TECNICO

Mario Cuzzolin s.r.l

Pagina/Page: 1 difor 6

RAPPORTO DI PROVA N° : 14751

Test report n®

RICHIEDENTE : CIVIDAC S.p.a. - Costruzioni Industriali
Customer

INDIRIZZO : Via Borgo Cattanei, 35 - Localit# CAVRIE'

Address 31048 - SAN BIAGIO DI CALLALTA (TV)
OGGETTO: Sample test according to ASME IX Ed. 2007 Add. 2008
Item
IDENTIFICAZIONE : Sample T 10/005-2
Identification
BOLLA DI ENTRATA : Ddt 099 DATA : 26,04,2010
Bill of entry Distinta di prelievo 10/005/T-2 Date

IL PRESENTE RAPPORTO E’ COSTITUITO DAI SEGUENTI RESOCONTI DI PROVA :
This report includes the following tests

Prova di Trazione/Tensile test * Vedi pag./see page : 2di6
Prova di Piega/Bend test * Vedi pag./see page : 3di6
Prova di Resilienzal/lmpact test * Vedi pag./see page : 4di6
Prova di Durezza/Hardness test * Vedi pag./see page : 5di6
Prova di Frattura/Fracture test * Vedi pag./see page :
Esame Macrografico/Macro examination * Vedi pag./see page : 6di6
Esame Micrografico/Micro examination Vedi pag./see page :
Trattamenti Termici/Heat treatment * Vedi pag./see page :
Controllo M. T/Magnetic particle examination * Vedi pag./see page :
Controllo R.X./Radiographic examination * Vedi pag./see page :
Controllo L.P./Penetrant examination * Vedi pag./see page :
Controllo U.T/Ultrasonic examination * Vedi pag./see page :
Esame Visivo/Visual examination * Vedi pag./see page :

(* Prova non accreditata dal SINAL)
DATA DI ESECUZIONE DELLA/E PROVAJE : 05,05,2010
Test date

LA RIPRODUZIONE DEL PRESENTE RAPPORTQO DEVE ESSERE AUTORIZZATA ESPLICITAMENTE DAL RESPONSABILE DEL LABORATORIO E DAL
SINAL — This report shall not be reproduced without the approval of the laboratory responsible and SINAL.
I RISULTATI CONTENUTI NEL PRESENTE RAPPORTO S! RIFERISCONO ESCLUSIVAMENTE AGLI OGGETTI PROVATI - The test results relate only to the
item tested.
CAMPIONAMENTO EFFETTUATO DAL CLIENTE - Sampling executed by customer
TEMPO DI CONSERVAZIONE - STORAGE TIME :

¢ CAMPIONE - SAMPLE = 90 giorni - 90 days

* RAPPORTO DI PROVA - TEST REPORT = 10 anni - 10 years

» REGISTRAZIONE DATI PROVE - DATA RECORDING TEST = 2 anni - 2 years

DATA DI EMISSIONE :

Emission date

RESPONSARNE LABORATORIO

Laboratory re Sl
Per.Ind. Mari¢ Cuzzolin

05,05,2010

Sede Amm.va e Lab. : Via Marconi 22/2 (ingresso carrabile in Via degli Alpini) — 31021 Mogliano V.to (TV) - p.i. : 00775450265
Tel. 041/ 59.87.484 —Fax. 041 / 590.60.33 - http://www.stcuzzolin.it — E-MAIL : info@stcuzzolin.it (AQ)




Mod.CPM.02 Rev. : 04 del 15.06.07

RAPPORTO DI PROVA

PROVA DI TRAZIONE
STUDIO TECNICO Tensile test
Mario Cuzzolin s.r.l
Cliente/customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0449 14751
Materiale/Material : Data di prova/Test date : Pagina/Page : 2 di/of 6
SA 516 Gr. 70 05,05,2010

CONDIZIONI D'ESAME/TEST CONDITIONS

Norma di rif./Reference standard
QW 462.1 (a)

Norma di taratura/Calibration Standard
UNI EN 1SO 7500-1:2005

Criteri di accettabilita/Reference standard

ASME IX Ed. 2007 Add. 2008

Istruzione di lavoro/istruction of work

IL0O06#0 - 1L006#1

MACCHINE DI PROVA/TESTING MACHINE

Galdabini PM 50 matr. 32508-32509 (01A)

Galdabini PM 20 matr. 24394-24395 (02A)

Galdabini PM 60 matr. 29618 (03A)

Scala (KN) Classe Scala (KN) Classe lz Scala (KN) Classe
25 1 L] 25 1 600 0,5 [
50 0,5 50 0,5
100 0,5 100 0,5 Certificati di taratura n® 0906933FSE e
250 0,5 200 0,5 n°0906936F SE e n° 0906932FSE
500 0.5 eseguiti in data 10/09/2009
da centro SIT n°52
Risultati delle prove / Test resuits
Carico snervamento Carico di Allungamento Pos. *
CARATTERISTICHE MECCANICHE superiore Rey rottura Ry, % dopo rottura rottura
Mechanical carachteristics Upper yield strength Tensile strength Elongation % Fai{qre
after fracture position
Valori richiesti
Requirements
Pos Direz.| Numero Spessore |Area §,
" | prel. | saggio mm mm? | L, N. N/mm? N. |Nmm?*| mm | A%
Position | direction |N° test piece Thickness Area mm
1 TW | T10/005-2 {14,9| x| 19,0] 283,1 156356 | 552,3 BM
e
Annotazioni : * BM = Fuori saldatura (Out of weld); W = In saldatura (Weld metal); H.A.Z. = Zona
Notes : termicamente alterata (Heat affected zone);

L' Ispettore
Inspector




Mod.CPM.02 Rev. : 04 del 16.06.07

RAPPORTO DI PROVA

PROVA DI PIEGA

STUDIO TECNICO Bend test

Mario Cuzzolin s.r.l
Cliente/Customer : CommessalJob : Rapporto/Report:
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0449 14751
Materiale/Material : Data di prova/Test date : Pagina/Page: 3 dilof 6
SA 516 Gr. 70 05,05,2010

CONDIZIONI D'ESAME/TEST CONDITIONS

Istruzione di lavoro/ istruction of work
ILOO7#0 - ILOO7#1

Criteri di accettabilita/Reference standard
ASME IX Ed. 2007 Add. 2008
Tipo di prova/Type of test

Con punzone/With a former

Norma di rif./Reference standard

QW 462.3 (a)
Norma di taratura/Calibration Standard
UNI EN ISO 7500-1:2005

MACCHINE DI PROVAJITESTING MACHINE

Galdabini PM 20 matr. 24394-24395 (02A) ]Z: Galdabini PM 60 matr. 29618 (03A) 1
Scala (KN) Classe Scala (KN) Classe
25 1 600 0,5
50 0,5
100 0,5 Certificati di taratura n® 0906936FSE e n° 0906932FSE
200 0,5 eseguiti in data 10/09/2009 da centro SIT n°52
Risultati delle prove / Test resuits
Valori richiesti
Requirements
Pos. Nume_ro Spessore Piega Dlame.tro Dlst_anza} Angolo | Allung. Pos.. e angolo ' TIRO e.
saggio mm mandrino | tra i rulli di rottura dimensioni delle
. . . . Diamete Distance . Failure imperfezioni
Position|  N” fest piece Thickness Bend of the former | bet. rollers Angle | Elengation position and angle osservate
1 T 10/005-2 | 15x38 | T.face 45 90 180 \ \ No Defect
2 T10/005-2 | 15x38 | T. root 45 90 180 \ \ No Defect
-
Annotazioni :
Notes :

L' Ispettore
Inspector

S.p.A.
EMO

.i"‘ _.‘A.

. WWW ionato




Mod.CPM.02 Rev. : 04 del 16.06.07

&éz&‘””'@ RAPPORTO DI PROVA
/,“’)e} A y -
s PROVA DI RESILIENZA
STUDIO TECNICO Impact test
Mario Cuzzolin s.r.l
Cliente/customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0449 14751
Materiale/Material : Data di Prova/Test date : Pagina/Page : 4 di/of 6
SA 516 Gr. 70 05,05,2010
CONDIZIONI D'ESAMEI/TEST CONDITIONS
Norma di rif./Reference standard Criteri di accettabilita/Reference standard  Istruzione di lavoro/istruction of work
QW 170 ASME IX Ed. 2007 Add. 2008 IL012#0 - IL012#1
Norma di taratura/Calibration Standard
ASTME 23
MACCHINE DI PROVA/TESTING MACHINE
Galdabini CH 30 matr. 23957/12 =4 Wolpert PW 30 matr. 7300-H1250 L]
analogico con quadrante circolare 1 divisone =1 J analogico con quadrante circolare 1 divisione=2 J
digitale con risoluzione minima = 1/10 J
Energia potenziale nominale: 295 J Energia potenziale nominale: 300 J
Certificato di taratura n° 0906952FSE del 11/09/2008 da Certificato di taratura n® 0906952FSE del 11/09/2009
Centro SIT n°52 e il 14/01/2010 dal NIST da centro SIT n°52
Risultati delle prove / Test resuits
Valori richiesti
Requirements
Pos. Numero | Tipo e Senso | Dimensioni | Temp. Energia Duttilita| Espansione laterale
saggio Posizione |amm bmm| °C % mm
Position N° test piece Typ Zigc;::nse Dimension Temp. En:ajrgy Ducttility Lateral esxpension
1 T 10/005-2 KV-T-WM 10,0 10,0 | -29°C| 121-95-106 \ 114-111-11,2
2 T10/005-2 | KV-T-HAZ | 10,0 10,0 |-29°C| 266 - 249 -232 \ 12,1-12,0-11,8

Annotazioni :
Notes :

L' Ispettore
Inspector

imionato




RAPPORTO DI PROVA

PROVE DI DUREZZA

STUDIO TECNICO
Mario Cuzzolin s.r.|

Hardness test

Cliente/Customer : Commessal/Job : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0449 14751

Materiale base/Base material : Data di provalTest date : Pagina/Page: 6 di/of 6

SA 516 Gr. 70 05,05,2010

Saggio/ Test piece : Spessore mm/ Thickness mm : D.est.mm/D.ext: Tipo/Type :

T 10/005-2 15,0 mm Butt full penetration
OGGETTO : Sample test accordin to ASME 1X Ed. 2007 Add. 2008

ITEM:

CONDIZIONI D'ESAME/TEST CONDITIONS

Istruzione di lavoro/istruction of work
ILO11#0 - 1L.011#3
Posizione/Position

Criteri di accettabilita/reference standard
ASME IX Ed. 2007 Add. 2008

Norma di rif./Reference standard
Costumer request
Condizioni superficiali/Surface finish

Lappato Trasversale
MACCHINE DI PROVA/TESTING MACHINE
Parametri durometro
Costruttore : WOLPERT Penetratori : VICKERS
Tipo : Dia TESTOR 2RC Matricola : 2005 - 63557
Matricola : 7957 (Q7A) Sistema di misura : Ottico con ingranditore ZEISS 70 x, 140 x

Certificato di taratura n° 0906939F SE eseguito in Matricola : 62157 - 63857

data 10/09/2009 da ceniro SIT n°52

SCHIZZO 1 PiICTURE

[y

(0]

/——_\
2 3 4 S
7% 8 (9 10
11 1 13 1 15
\-_/

Numero/Number Posizione di identificazione/Position of indication Durezza HV 10 / Hardness HV 10
1 Materiale base superfice/Parent metal surface 168 - 168 - 167
2 Zona term.alterata superf./Heat affected zone top 184 - 191 - 201
3 Zona fusa superfice/Weld metal top 183 -186 - 184
4 Zona term.alterata superf./Heat affected zone top 198 - 187 - 179
5 Materiale base superfice/Parent metal surface 167 - 169 - 165
6 Materiale base centro/Parent metal centre 164 - 166 - 167
7 Zona term.alterata centro./Heat affected zone centre 180 - 188 - 194
8 Zona fusa centro/Weld metal centre 180 - 183 - 181
9 Zona term.alterata centro./Heat affected zone centre 193 -182 -175
10 Materiale base centro/Parent metal centre 164 - 163 - 161
11 Materiale base superfice/Parent metal surface 166 - 167 - 165
12 Zona term.alterata superf./Heat affected zone botton 183 -189-197
13 Zona fusa superfice/Weld metal botton 188 - 186 - 187
14 Zona term.alterata superf./Heat affected zone botton 196 - 184 - 179
15 Materiale base superfice/Parent metal surface 167 - 168 - 168

: 02 del 12.04.05

Mod. DUR.02 Rev.
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r C. i RAPPORTO DI PROVA
RN w7 ESAME MACROGRAFICO

STUDIO TECNICO
Mario Cuzzolin s.r.]

Macro examination

Cliente/customer : CommessalJob : Rapporto/Report ;
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0449 14751
Materiale base/Base material : Data di prova/Test date : Pagina/Page : 6 dilof 6
SA 516 Gr. 70 05,05,2010
Saggio/Test piece : Spessore mm/ Thickness mm : D.est.mm/D.ext: Tipo/Type :
T 10/005-2 15,0 mm Butt full penetration

OGGETTO / iTeEm : Esame Macrografico secondo / Macro examination according to ASME IX Ed. 2007 Add. 2008

CONDIZIONI D’ESAME/TEST CONDITIONS
Norma di rif./Reference standard Criteri di accettabilita/Reference standard Istruzione di lavoro/istruction of work
QW 472 ASME IX Ed. 2007 Add. 2008 ILO11#1
Condizioni superficiali/Surface finish Posizione/pPosition
Lappatura secondo / Polishing according to : CR 12361:1996 Trasversale al giunto saldato
DATI/ DATA TECNICHE E MATERIALI IMPIEGATI / Tecnique and materials employed in
ingrandimento / Magnification : 2,0x according to CR 12361:1996
] Immersione/dipping
Lato "Z" cordone 1 : n.a. Metodo d'attacco/Etching method : B4 Strofinamento/swabbing
[[] Elettrolitico/Electrolytic
Lato "Z" cordone 2 : n.a.
Tipo d'attacco / Etching : Nital 2%
DIFETTI / imperfections FOTOGRAFIA / Photograph

NOTE / Notes

: 03 del 12.04.05

(&,
Esecutoré/Rhe

Ispettore / inspector

C.l. CIVIDAC S.p.A.
. MEMO

MAC.02 Rev.
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Mod.PAG.02 Rev.:04 del 18.07.08

LABORATORIO/LABORATORY

STUDIO TECNICO

Mario Cuzzolin s.r.l

Pagina/Page: 1 dilof 2

RAPPORTO DI PROVA N° : 14815/ B

Test report n°

RICHIEDENTE : CIVIDAC S.p.a. - Costruzioni Industriali
Customer

INDIRIZZO : Via Borgo Cattanei, 35 - Localit# CAVRIE'

Address 31048 - SAN BIAGIO DI CALLALTA (TV)
OGGETTO : Material testing
ltem
IDENTIFICAZIONE : Sample T10/005-3 - Curve 180° d. 15,88 x thk 2,11 mm
Identification
BOLLA DI ENTRATA : Ddt 152 DATA : 19,05,2010
Bill of entry Distinta di prelievo 10/005/T-3 del 19,05,2010 Date

IL PRESENTE RAPPORTO E’ COSTITUITO DAI SEGUENTI RESOCONTI DI PROVA :
This report includes the following tests

Prova di Trazione/Tensile test Vedi pag./see page :
Prova di Piega/Bend test Vedi pag./see page :
Prova di Resilienza/impact test Vedi pag./see page :
Prova di Durezza/Hardness test * Vedi pag./see page : 2di2
Prova di Frattura/Fracture test * Vedi pag./see page :
Esame Macrografico/Macro examination Vedi pag./see page :
Esame Micrografico/Micro examination Vedi pag./see page :
Trattamenti Termici/Heat treatment * Vedi pag./see page :
Controllo M.T/Magnetic particle examination * Vedi pag./see page :
Controllo R.X./Radiographic examination * Vedi pag./see page :
Controllo L.P./Penetrant examination * Vedi pag./see page :
Controllo U.T/Ultrasonic examination * Vedi pag./see page :
Esame Visivo/Visual examination * Vedi pag./see page :

(* Prova non accreditata dal SINAL)
DATA DI ESECUZIONE DELLA/E PROVAIE : 20,05,2010
Test date

LA RIPRODUZIONE DEL PRESENTE RAPPORTO DEVE ESSERE AUTORIZZATA ESPLICITAMENTE DAL RESPONSABILE DEL LABORATORIO E DAL
SINAL — This report shall not be reproduced without the approval of the laboratory responsible and SINAL.
| RISULTATI CONTENUT! NEL PRESENTE RAPPORTO SI RIFERISCONO ESCLUSIVAMENTE AGLI OGGETT| PROVAT! - The test results relate only to the
item tested.
CAMPIONAMENTO EFFETTUATO DAL CLIENTE - Sampling executed by customer
TEMPO DI CONSERVAZIONE - STORAGE TIME :

o CAMPIONE - SAMPLE = 90 giorni - 90 days

o RAPPORTO DI PROVA - TEST REPORT = 10 anni - 10 years

e REGISTRAZIONE DATI PROVE - DATA RECORDING TEST = 2 anni - 2 years

DATA DI EMISSIONE : RESPONS E LABORATORIO x
Emission date Laboratory re nsfble <
20,05,2010 Per.Ind. lin

Sede Amm.va ¢ Lab. : Via Marconi 22/2 (ingresso carrabile in Via degli Alpini) — 31021 Mogliano V.to (TV) - p.i. : 00775450265
Tel. 041 /59.87.484 — Fax. 041 / 590.60.33 - http://www.stcuzzolin.it — E-MAIL : info(@stcuzzolin.it (AQ)




o RAPPORTO DI PROVA

P PROVE DI DUREZZA
STUDIO TECNICO Hardness test
Mario Cuzzolin s.r.]
Cliente/Customer : CommessalJob : Rapporto/Report :
CIVIDAC S.p.a. - Costruzioni Industriali 2010/0525 14815/ B
Materiale base/Base material : Data di prova/Test date : Pagina/Page: 2 dilof 2
ASTM A 210 Gr. At 20,05,2010
Saggio/ Test piece : Spessore mm/Thickness mm : D.est.mm/D.ext: Tipo/Type :
T 10/005-3 2,11 mm 15,88 mm Curve 180°
OGGETTO . Prove materiale
ITEM: Material testing
CONDIZIONI D'ESAMEI/TEST CONDITIONS
Norma di rif./Reference standard Criteri di accettabilita/Reference standard Istruzione di lavoro/istruction of work
ASTM A 370 Custumer request ILO11#0 - ILO11#3
Condizioni superficiali/Surface finish Posizione/Position
To lap In surface
MACCHINE DI PROVA/TESTING MACHINE
Parametri durometro
Costruttore : WOLPERT Penetratori : TESTOR
Tipo : Dia TESTOR 2RC Matricola : 6905
Matricola : 2957 Sistema di misura : Ottico con ingranditore ZEISS 70 x, 140 x
Matricola: 6257 - 63857
SCHIZZO | PICTURE
Position 1 —>

)

Position 2 .
HRBW
Max 79 HRBW
Position 1 Position 2
78,0 76,5
77,5 75,5
78,5 76,5
gEsecutof hegator . \ 9L Ispettore / Inspector
5l Per.ind /An\tea i} ac,
g RS

s




REPORT NO
@sﬁt@"rﬂxﬁz;&@ DRYING INSPECTION REPORT Cortificato o 4320/ASC
A CERTIFICATO COLLAUDO ASCIUGATURA | 2o=Et 1 gf

JOB NO. ORDER NO. 10PU- ITEM NO. SERIAL NO.
Commessa N° 005/T Ordine N° 000265-PR | Sigla T10HR N° fabbr. 4320
DRAWING NO INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prg. ispezione ITP/2010/005 | o, 0 |Fasi H4
COMPONENTE DENOMINATION REGENERATOR (BATTERY)

enominazione Componente:

AMBIENT CONDITION: BLOW AIR:
Ambiente esterno: Flussaggio aria compressore :

AIR TEMPERATURE (°C) 249 AIR TEMPERATURE (°C) 24.3
RELATIVE HUMIDITY (%) 32 RELATIVE HUMIDITY (%) 29

INTERNAL BATTERIES:
Interno batterie:
AIR TEMPERATURE (°C) 24.2
RELATIVE HUMIDITY (%) 22

?E&%ﬁgmmag .

REMARKS
NOTE
RESULTS / Risultati
B SATISFACTORY ISSUED NON CONFORMITY REPORT RESOLVED BY REPORT NO DATE
Soddisfacente Emesso rapp.to di non conformita’ risolta con rapporto N° Data
0 UNSATISFACTORY NO DATE NOT RESOLVED-REJECTION REPORT NO  DATE
Non soddisfacente N° Date Non risolta-rapporto di scarto N° Data
DATE |INSPECTOR SIGNATURE DATE DATE Q.C. MANAGER SIGNATURE
Data Firma ispettore Data Data

26/06/2010

26/06/2010




COSTRUZIONI INDUSTRIALI REPORT No 4320’P
@ [] M ﬂ @A@ PAINTING |NSPECT|ON REPORT Certificato N°
[ UL CERTIFICATO COLLAUDO VERNICIATURA f;;';gT 1 gf 1
JOB NO. ORDER NO. ITEM NO. SERIAL NO.
Commessa N° 2010/005/T | 5 e N° 10PU-000265-PR Sigla T10 HR N° fabbr. 4320
DRAWING NO. INSPECTION PRG. REV. STEP
Disegno N° 6725-2010 Prog. Ispezione ITP/2010/005 Rev. 0 |;g Hi1-H2
COMPONENTE DENOMINATION
Denominazione componente CONDENSATOR - REGENERATOR
PAINTING SPEC. INSPECT. SPEC.
Norma di vemiciatura PV/CIC/01 Norma di collaudo I
STRUCTURES OF ITEMS Strutture particolari
DESCRIPTION
Descrizione CARBON STEEL PARTS
[[] DEGREASING [] SOLVENT [] R SoLUTIoN [] OTHER
SURFACE PREPARATION Sgrassaggio Solvente Soluzione alcalina Altro
Preparazione superfice [] MACHANICAL PREP. GRIT BLASTING [] GLASSBLASTING O SURFACE PROFILE
Prep. meccanica -~ SWEEP BLAST ONLY 25 +45 um
REQU. SURFACE QUALITY GRADE Sa2%
Grado di preparazione richiesto | St2 L st3 O sa2 X (isosso11) U Sa3
PAINT FEATURE Caratteristiche delle vernici (***')
PRIMER FINAL PAINTS
Fondo Vemnici a finire
imer coat: inal coat:
Typg | Crimer coat; Type | Final coat: RAL
Tipo i Inorganic Zinc ( Zincante Inorganico ) Tipo
Intermediate coat:
TYPE termeciale coat TYPE RAL
Tipo Tipo
OPERATIONS INSPECTIONS AND TEST
Operazioni Ispezioni e risultati
STEPS DATE REQU. THK. VISUAL CHECK THICKNESS CHECK ADHESION TEST
Fasi Data Sp. richiesto Controllo visivo Controllo spessori Prova aderenza
. - RESULT (**) RESULT (**) RESULT (**)
Gritblast. | 26/06/2010 | 50+75 pm Risultato Risultato Risultato
Primer coat | 26/06/2010 | min 75 pm |SATISFACTORY 80 ym
Interm. coat um
Final coat pm
TOTAL DFT min 75 ym
FINAL INSPECTION
Collaudo finale
(**) DATE AND INSPECTOR SIGNATURE IF TEST IS WITNESSED
} Data e firma dell' ispettore, se la prova é presenziata
(***) ENCLOSE PAINTING DATA SHEETS
Allegare le schede tecniche delle vernici
REMARKS
Note
RESULTS Risultati
<] SATISFACTORY ISSUED NON CONFORMITY REPORT RESOLVED BY REPORT NO DATE
~N  Soddisfacente Emesso rapporto di non conformita Risofta con rapportoN®  aeeoa-. Dafa  -c-n---
UNSATISFACTORY NCR NO DATE NOT RESOLVED-REJECTION REPORT NO DATE
1
Non soddisfacente NCRN® ... Data  ..-n-- Non Risolta-Rapporto di scarto N° ... ... Data .- --..-.
DATE INSPECTOR SIGN. DATE INSPECTOR SIGN. DATE
Data Firma ispettore Data Firma ispettore Data
26/06/2010 Q.C.I 26/06/2010




COSTRUZIONI INDUSTRIALI
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To the kind attention:
TURBQODEN SRL

DDT N° 4273 23/03/2010 # 3
7 | ITEM VASQ4A05CL2104
VALVOLA A SOFFIETTO 5.800 AL05 SW 1/2" - V5 SIGLA 10 COMM.J00701

HEAT O

Your Doc Ref 10-PU-001235/1  16/03/2010
TEST GERTIFICATE C Mo 2d 8802

SERTIFIGATO DI COLLAUOR
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