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Figura A1. Identificación pulmón

La información del recipiente indicado:










CODE CALCS 13227-30-V2.pdf
RNJAG
[ JE Equipment Co.

Bill Of Material

Job Number 13227-V2

Customer YPFB TRANSPORTE S.A.

Customer Tag

Description 1ST STG SUCTION BOTTLE (R)

Customer PO 767 000 FN

Customer Job

Qty Material Item Tag

Description

5 12700474 #01

PIPE,SMLS,24,S60,Gr C

#01 1 REQD @ 54" LG; BBE (SA-106 Gr C)
MATL: SA-106 Gr C

TAG: 13227-230-V2-01

WT: 1,074#

(MTR'S REQD)

2 14970014 #02

24"0Dx1"x.917"HEAD
#02

2 REQD, BEVEL HEAD |.D. BY VENDOR TO 22 1/16" TO MATCH
SHELL 1.D.

MATL: SA-516-70 N

TAG: 13227-230-V2-02

WT: 418#

(MTR'S REQD)

1 14970006 #200

24"0ODx 1/2"x.460"HEAD
#200

1 REQD; SHOP CUT PER DRAWING.
MATL: SA-516-70 N

TAG: 13227-230-V2-200

WT: 61#

(MTR'S REQD)

1/28/2014 2:52:53 PM

Job Number: 13227-V2

Page: 1






RNJAG
[ JE Equipment Co.

Bill Of Material

Job Number 13227-V2A

Customer YPFB TRANSPORTE S.A.

Customer Tag

Description 1ST STG SUCTION BOTTLE

Customer PO 767 000 FN

Customer Job

Qty Material Item Tag

Description

1 11100807 #03

FLANGE,WN,RF,6,600#,XH
#03

1 REQD

MATL: SA-105

WT: 73#

(MTR'S REQD)

0 12700610 #04

PIPE,SMLS,6,XH (S80)

#04 1 REQD @ 5" LG; BOE
MATL: SA-106B

TAG: 13227-228-V2-04

WT: 13#

(MTR'S REQD)

1 BURN PART #05

REPAD

#05

1 REQD, CUT BY OTHERS.

MATL: 1/2" THK. PLATE x 10 7/8" O.D.x 6 7/8" .D;
SA-516-70 N

W/ 30 DEGREE BEVEL ON I. D.

TAG: 13227-228-V2-05

WT: 10#

1 11100879 #06

FLANGE,WN,RF,6,1500#,XXH
#06

1 REQD

MATL: SA-105

WT: 164#

(MTR'S REQD)

0 12700611 #07

PIPE,SMLS,8,XXH
#07 1 REQD @ 5 3/8" LG; BOE
MATL: SA-106B

TAG: 13227-228-V2-07

WT: 24#

(MTR'S REQD)

1/28/2014 2:52:53 PM

Job Number: 13227-V2A

Page: 1






Qty

Material

Item Tag

Description

12700477

#08/#13

PIPE,SMLS,24 ,XH
(REPAD)
#08 1 REQD @ 10 7/8" O.D. x 6 7/8" I.D.

(WEAR PAD)
#13 1 REQD @ 9" x 19 5/8" ARC LENGTH

MATL: SA-106B
WT: 35#

12700500

#09

PIPE,SMLS,3,STD (S40)

#09 1 REQD @ 34 1/2" LG; SQUARE CUT BOTH ENDS.

MATL: SA-106B

TAG: 13227-228-V2-09
WT: 22#

(MTR'S REQD)

13800830

#10

FLAT BAR,3x1/2

#10

4 REQD @ 9 3/16" LG.
MATL: SA-36

WT: 8#

(MTR'S REQD)

10001017

#11

BRACKET,NPL,MC6@15.3
#11

1 REQD

MATL: SA-36

WT: 6#

14700036

#12

ASME CODE NAMEPLATE
#12

1 REQD

MATL: SS

13801449

#14

WF-14@48

#14

1 REQD @ 8" LG; SHOP CUT PER DRAWING.
MATL: SA-36/A992

WT: 32#

BURN PART

#15

VESSEL SUPPORT

#15

1 REQD, CUT BY OTHERS PER DRAWING.
MATL: 1" THK. PLATE x 8" x 13 13/16" LG; SA-36
TAG: 13227-228-V2-15

WT: 22#

1/28/2014 2:52:53 PM

Job Number: 13227-V2A
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Qty Material

Item Tag

Description

1 11200140

#16

COUPLING,FULL, 1/2,6M
#16

1 REQD

MATL: SA-105

WT: 1#

(MTR'S REQD)

2 10002004

#17

VESSEL LIFT LUG
#17

2 REQD

MATL: SA-36

WT: 8#

1/28/2014 2:52:53 PM

Job Number: 13227-V2A
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AG EQUIPMENT COMPANY
3401 W ALBANY BROKEN ARROW, OKLAHOM 74012

Date Printed: 10/25/2013

CUSTOMER
YPFB TRANSPORTE S.A.

SANTA CRUZ DE LE SIERRE, BOLIVIA

VESSEL LOCATION
YPFB TRANSPORTE S.A.

SANTA CRUZ DE LE SIERRE, BOLIVIA

VESSEL DESCRIPTION
SUCTION PULSATION BOTTLE

Vessel designed with DesignCalcs, Version: 2013.5
Vessel is ASME Code Stamped

Job No: 13227-30
Vessel Number: V2-V3
Purchase Order Number: 767 000 FN

NAMEPLATE INFORMATION

Vessel MAWP: 1200.00 PSI at 200 °F
MDMT:  -20 °F at 1200.00 PSI
Serial Number(s): 13227-30-V2/V3

National Board Number(s):

Year Built: 2013

Radiography: RT 1
Postweld Heat Treated: HT
Construction Type: W

Signatures

Date: /






AG EQUIPMENT COMPANY
3401 W ALBANY BROKEN ARROW, OKLAHOM 74012

Date Printed: 10/25/2013

Project Description

-VESSEL TO BE HYDROTESTED AT 1.3 TIMES MAOP FOR 4 HOURS
-100% RADIOGRAPHY PER CUSTOMER






AG EQUIPMENT COMPANY
24" SCH 60 X 54" S/S SA-106 GR C
Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30 Vessel Number: V2-V3
Number: 1 Mark Number: S1

Date Printed: 10/25/2013

Cylindrical Shell Design Information

Design Pressure:  1200.00 PSI Design Temperature: 200 °F
Static Head: 0.00 PSI Long. Joint Efficiency: 100 %
Shell Material: SA-106 Gr. C Factor B Chart: CS-2
Material Stress (hot): 20000 PSI
Shell Length:  54.0000 in. Material Stress (cold): 20000 PSI
Compressive Stress: 17289 PSI
Corrosion Allowance:  0.0625 in. Actual Circumferential Stress: 17876 PSI
External Corrosion Allowance:  0.0000 in. Actual Longitudinal Stress: 8245 PSI
Outside Diameter (new): 24.0000 in.
Outside Diameter (corroded): 24.0000 in. Specific Gravity: 1.00
Shell Surface Area: 28.27 Sq.Ft. Weight of Fluid: 746.77 Ib.
Shell Estimated Volume: 89.39 Gal. Total Flooded Shell Weight:  1805.80 Ib.
Circ. Joint Efficiency: 100 % Shell Weight:  1059.03 Ib.

Minimum Design Metal Temperature Data

Min. Temperature Curve: C Pressure at MDMT: 1200.00 PSI
UCS-66(b) reduction: Yes Minimum Design Metal Temperature: -20 °F
UCS-68(c) reduction: No Computed Minimum Temperature: -20 °F

Design Thickness Calculations

Longitudinal Stress Calculations per Paragraph UG-27(c)(2)

PR 1200.00 * 11.0945
2SE+0.4P  2*20000 * 1.00 + 0.4 * 1200.00

= 0.3289 + 0.0625 (corrosion) * 0.0000 (ext. corrosion) + 0.1210 (12 1/2% for pipe)

= minimum of 0.5124 in.

Circumferential Stress Calculations per Appendix 1-1(a)(1)

PRo _ 1200.00 * 12.0000
SE + 0.4P 20000 * 1.00 + 0.4 * 1200.00

=0.7032 + 0.0625 (corrosion) * 0.0000 (ext. corrosion) + 0-1210 (12 1/29% for pipe)

= minimum of 0.8867 in.

External loads do not control design.

Pipe Selected: Size = 24 in., Schedule = 60, Diameter = 24.0000 in., Wall = 0.9680 in.
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Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30
Number: 1

AG EQUIPMENT COMPANY
24" OD x 1.0" THK

Date Printed: 10/25/2013

Vessel Number: V2-V3
Mark Number: H1

Design Pressure:

Static Head:

Head Material:

Material Condition:

Corrosion Allowance:

External Corrosion Allowance:
Head Location:

Outside Diameter :

Thin Out :

K=

Extreme Fiber Elongation:
Head Surface Area:

Head Estimated Volume:
Head Weight:

Min. Temperature Curve:
UCS-66(b) reduction:
UCS-68(c) reduction:

—; [2 + (D/2h)? ] :

Ellipsoidal Head Design Information

1200.00 PSI Design Temperature: 200 °F
0.00 PSI Joint Efficiency: 100 %
SA-516 Gr. 70 Factor B Chart: CS-2
Normalized Material Stress (hot): 20000 PSI
0.0625 in. Material Stress (cold): 20000 PsSI
0.0000 in. Actual Head Stress: 15772 PSI
Right Straight Flange : 0.0000 in.
24.0000 in. Head Depth (ho) : 6.5000 in.
0.0830 in.
1.00
19.20 %
4.00 Sq. Ft. Specific Gravity: 1.00
6.03 Gal. Weight of Fluid: 50.33 Ib.
161.45 |Ib. Total Flooded Head Weight:  211.78 Ib.
Minimum Design Metal Temperature Data
D Pressure at MDMT: 1200.00 PSI
No Minimum Design Metal Temperature: -20 °F
No Computed Minimum Temperature: -33 °F

Design Thickness Calculations

Design Thickness Calculations per Appendix 1-4(c)

PDoK

1200.00 * 24.0000 * 1.00

2SE + 2P(K - 0.1)

2 * 20000 *1.00 + 2 *1200.00 * (1.00 - 0.1)

= 0.6832 + 0.0625 (corrosion) + 0-0000 (ext. corrosion) + 0.0830thin out)

= minimum of 0.8287 in.

Nominal Head Thickness Selected = 1.0000 in.

Minimum Thickness after forming, tg (uncorroded) = 0.9170 in.

DesignCalcs version: 2013.5 ©CEI
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AG EQUIPMENT COMPANY

6" SCH XH
Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30 Vessel Number: V2-V3
Number: 1 Mark Number: N1
ID Number: 1
Date Printed: 10/25/2013
Nozzle Design Information
Design Pressure: 1200.00 PSI Design Temperature: 200 °F
Static Head: 0.00 PSI Nozzle Efficiency (E): 100 %
Nozzle Material: SA-106 Gr. B Joint Efficiency (E4): 1.00
Factor B Chart: CS-2
External Projection: 8.0000 in. Allowable Stress at Design Temperature (Sp): 17100 PSI
Internal Projection: 0.0000 in. Allowable Stress at Ambient Temperature: 17100 PSI
Inside Corrosion Allowance: 0.0625 in. Correction Factor (F): 1.00
External Corrosion Allowance: 0.0000 in. Nozzle Path: None
Nozzle Pipe Size: 6 Nozzle Pipe Schedule: XH
Nozzle ID (new): 5.7610 in. Nozzle Wall Thickness(new): 0.4320 in.
Nozzle ID (corroded): 5.8860 in. Nozzle Wall Thickness(corroded): 0.3695 in.
External Limit of Reinforcement: 1.4238 in. Upper Weld Leg Size(Weld 41): 0.3750 in.
Internal Limit of Reinforcement: 0.7675 in. Internal Weld Leg Size(Weld 43): 0.0000 in.
Parallel Limit of Reinf (2Lpar): 11.7720 in. Qutside Groove Weld Depth: 1.0000 in.
Minimum Design Metal Temperature
Min. Temp. Curve: B Pressure at MDMT: 1200.00 PSI
UCS-66(b) reduction: Yes Minimum Design Metal Temperature: -20 °F
UCS-68(c) reduction: No Computed Minimum Temperature: -39 °F
Reinforcing Pad Information
Reinforcing Material: SA-516 Gr. 70 Allowable Stress at Design Temperature(Sp): 20000 PSI
Reinforcing Material Condition: Normalized Allowable Stress at Ambient Temperature: 20000 PSI
Reinforcing Plate Thickness(tg): 0.5000 in. Repad to Vessel Weld Leg Size(Weld 42): 0.3750 in.
OD, Reinforcing Plate(Dp): 10.8750 in. Repad to Nozzle Groove Weld Depth: 0.5000 in.
Host Component: Head 1 - 24" OD x 1.0" THK
Material: SA-516 Gr. 70 Head wall thickness(new): 1.0000 in.
Material Stress(Sy): 20000 PSI Head wall thickness - thin out (corroded): 0.8545 in.
Nozzle Detail Information
Upper Weld Leg Size(Weld 41): 0.3750 in.
Internal Weld Leg Size(Weld 43): 0.0000 in.
wveld 41 ; . ;
el 42 Nozzle Wall Thickness(tp): 0.4320 in.

Outside Groove Weld Depth: 1.0000 in.
Repad to Vessel Weld Leg Size(Weld 42): 0.3750 in.

) Repad Thickness(tg): 0.5000 in.
Fig. LMV-16.1 (C]

Nozzle passes through the vessel, attached by a groove weld.
Pipe Size: 6 Schedule: XH
Nozzle is adequate for UG-45 requirements.
Opening is adequately reinforced for Internal Pressure.
Weld Strength Paths are adequate.
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AG EQUIPMENT COMPANY
6" SCH XH
Job No: 13227-30

Vessel Number: V2-V3

Number: 1 Mark Number: N1
ID Number: 1
Date Printed: 10/25/2013
Required Head Thickness per Paragraph UG-37(a)
P K1 Do 1200.00 * 0.9000 * 24.0000 )
= = =0.6328 in.
(2SE + 0.8P) (2 * 20000 * 1 + 0.8 * 1200.00)
Nozzle Required Thickness Calculations
Required Nozzle Thickness for Internal Pressure per Paragraph UG-37(a)
PRn 1200.00 * 2.9430 )
trn = = =0.2156 in.
SE - 0.6P 17100 * 1 - 0.6 * 1200.00
Strength Reduction Factors
Sn 17100 Sn 17100
fr1 = min (— , 1.0000) = min( , 1.0000) =0.8550 fr2 = min (— , 1.0000) =min (— , 1.0000) =0.8550
Sv 20000 Sv 20000
. Sn . 17100 . Sp . 20000
fr3 = min (— , 1.0000) = mm( , 1.0000) =0.8550 fr4 = min (— , 1.0000) = mm( , 1.0000) =1.0000
Sv 20000 Sv 20000
UG-45 Thickness Calculations
Nozzle Thickness for Pressure Loading (plus corrosion)
PRn 1200.00 * 2.9430 )
tg=———— +Ca+ext.Ca= +0.0625 + 0.0000 =0.2781 in.
SE - 0.6P 17100 * 1.00 - 0.6 * 1200.00
Nozzle Thickness for Internal Pressure (plus corrosion) Based on Host
P K Do 1200.00 * 1.0000 * 24.0000 )
th1 = + Ca+ext.Ca= +0.0625 + 0.0000 = 0.7456 in.
(2SE + 2P(K - 0.1)) (2 *20000 * 1 +2*1200.00 * (1.0000 - 0.1))
Minimum Thickness (plus corrosion) per Table UG-45
tp3 = minimum thickness (Table UG-45) + Ca + ext. Ca =0.3075 in.
Nozzle Minimum Thickness Based on Host and Table UG-45
tp = min[tp3, max(ty1, th2)] =0.3075in.
tug-45 = max(ta, tp ) =0.3075 in.
Wall thickness = tn * 0.875(pipe) = 0.3780 is greater than or equal to UG-45 value of 0.3075
2013
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AG EQUIPMENT COMPANY

6" SCH XH
Job No: 13227-30 Vessel Number: V2-V3
Number: 1 Mark Number: N1
ID Number: 1
Date Printed: 10/25/2013
Limits of Reinforcement (UG-40)

Lpar = max(d, Ry +t + tp) = max(5.8860, 2.8805 + 0.8545 + 0.3695) =5.8860 in.
Lnhoro = min(2.5 t, 2.5 th + tg) = min(2.5 * 0.8545, 2.5 * 0.3695 + 0.5000) =1.4238 in.
Lnhori = min(2.51t, 2.5 tj) = min(2.5 * 0.8545, 2.5 * 0.3070) =0.7675in.

Nozzle Reinforcement Calculations (Internal Pressure)
A=max{C[dt F + 2ty t F (1- )], 0} = max{1.0000 * [5.8860 * 0.6328 * 1.00 + 2 * 0.3695 * 0.6328 * 1.00 * (1 - 0.8550)], 0}

=3.7925 sq. in.
A1 = maX[(2 Lpar' d) (E1 t- F tr) - 2 tn (E1 t- F tr) (1 'fr’]), O] =
max[(2 * 5.8860 - 5.8860) * (1.0000 * 0.8545 - 1.00 * 0.6328) - 2 * 0.3695 * (1.0000 * 0.8545 - 1.00 * 0.6328) * (1 - 0.8550), 0]

=1.2812 sq. in.
A2 = max{2 min(ho, Lnoro) [Min(tn, Lpar - 0.5 d) - tr] fro, 0} =
max{2 * min(8.0000, 1.4238) * [min(0.3695, 5.8860 - 0.5 * 5.8860) - 0.2156] * 0.8550, 0} =0.3747 sq. in.
A3 = max{2 min(h, Lnori) min(tj, Lpar - 0.5 d) fr2, 0} =
max{2 * min(0.0000, 0.7675) * min(0.3070, 5.8860 - 0.5 * 5.8860) * 0.8550, 0} =0.0000 sq. in.
A41 = fi3[L412 - (La1 - Latparef)? - (La1 - Latnoreft)?] =
0.8550 * [0.37502 - (0.3750 - 0.3750)2 - (0.3750 - 0.3750)?] =0.1202 sq. in.
A42 = fig [La2? - (La2 - Lazparef)? - (La2 - Laznoreft)?] =
1.0000 * [0.37502 - (0.3750 - 0.3750)2 - (0.3750 - 0.3750)?] = 0.1406 sq. in.
A43 = fi2 L4spareff L43noreff =
0.8550 * 0.0000 * 0.0000 =0.0000 sq. in.
A5 = max{C [min(Dp , 2 Lpgay) - d - 2 tn] min(te, Lnoro) fra, 0} =
max{1 * [min(10.8750 , 2 * 5.8860) - 5.8860 - 2 * 0.3695] * min (0.5000, 1.4238) * 1.0000, 0} =2.1250 sq. in.

Area Available (Internal Pressure) = A1 + A2 + A3 + A41 + A42 + A43 + A5 = 4.0417 sq. in., which is >= A (3.7925)
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AG EQUIPMENT COMPANY

6" SCH XH
Job No: 13227-30 Vessel Number: V2-V3
Number: 1 Mark Number: N1
ID Number: 1
Date Printed: 10/25/2013
Nozzle Weld Strength Calculations
Attachment Weld Strength per Paragraph UW-16 (Corroded Condition)

Weld 41 tmin = smaller of 0.75, te, or tn = smaller of 0.75, 0.5000, or 0.3695 =0.3695 in.

) (smaller of 0.25 or (tmin * 0.7)) + ext. CA 0.2500 )
Weld 41 Leg min. = = =0.3571in.

0.7 0.7

Weld 41, actual weld leg = 0.3750 in.
Weld 42 tmin = smaller of 0.75, t, or te = smaller of 0.75, 0.8545, or 0.5000 =0.5000 in.

) 0.5 * tmin + ext. CA 0.5 *0.5000 + 0.0000 )
Weld 42 Leg min. = = =0.3571in.

0.7 0.7
Weld 42, actual weld leg = 0.3750 in.
Unit Stresses per Paragraphs UG-45(c) and UW-15

Nozzle wall in shear =0.70 * Sn =0.70 * 17100 =11970 PSI
Upper fillet, Weld 41, in shear = 0.49 * Material Stress = 0.49 * 17100 = 8379 PSI
Vessel groove weld, in tension = 0.74 * Material Stress = 0.74 * 17100 =12654 PSI
Outer fillet, Weld 42, in shear = 0.49 * Material Stress = 0.49 * 20000 =9800 PSI
Repad groove weld, in tension = 0.74 * Material Stress = 0.74 * 17100 = 12654 PSI

Strength of Connection Elements
Nozzle wall in shear = * & * mean nozzle diameter * tn * Nozzle wall in shear unit stress =

Y2 *m*6.2555 * 0.3695 * 11970 = 43400 Ib.
Upper fillet in shear =% * n * Nozzle OD * weld leg * upper fillet in shear unit stress = %2 * & * 6.6250 * 0.3750 * 8379 = 32700 Ib.
Groove Weld in Tension =% * = * Nozzle OD * groove depth * groove weld tension unit stress =

2 *m*6.6250 * 0.8545 * 12654 =112500 Ib.
Outer fillet in shear =% * n * Plate OD * weld leg * outer fillet in shear unit stress =2 * = * 10.8750 * 0.3750 * 9800 = 62700 Ib.
Repad groove weld =7 * n * Nozzle OD * Groove Depth * repad groove weld in tension unit stress =

Y2 * m *6.6250 * 0.5000 * 12654 = 65800 Ib.

Load to be carried by welds, per UG-41(b)(1) and Fig. UG-41.1 sketch (a)
W =[A-A1+2tnfr1(E1t- Ftr)] Sv=[3.7925-1.2812 + 2 * 0.3695 * 0.8550 * (1.00 * 0.8545 - 1.00 * 0.6328)] * 20000 = 53000 Ib.
W1-1 = (A2 + A5 + Ad41 + A42) * Sv = (0.3747 + 2.1250 + 0.1202 + 0.1406) * 20000 = 55200 Ib.
W2-2 = (A2 + A3 + A41 + A43 +2tntfr1) Sv =(0.3747 + 0.0000 + 0.1202 + 0.0000 + 2 * 0.3695 * 0.8545 * 0.8550) * 20000  =20700 Ib.
W3-3=(A2+A3+A5+A41 +A42+A43 +21tntfr1)* Sv=

(0.3747 + 0.0000 + 2.1250 + 0.1202 + 0.1406 + 0.0000 + 2 * 0.3695 * 0.8545 * 0.8550) * 20000 =66000 Ib.
Check Strength Paths
Path 1-1 = Outer fillet in shear + Nozzle wall in shear = 62700 + 43400 =106100 Ib.
Path 2-2 = Upper fillet in shear + Repad groove weld + Groove weld in tension + Inner fillet in shear =
32700 + 65800 + 112500 + 0 =211000 Ib.
Path 3-3 = Outer fillet in shear + Inner fillet in shear + Groove weld in tension = 62700 + 0 + 112500 =175200 Ib.
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AG EQUIPMENT COMPANY

6" SCH XH
Job No: 13227-30 Vessel Number: V2-V3
Number: 1 Mark Number: N1
ID Number: 1
Date Printed: 10/25/2013
Plate Strength = A5 * Sp = 2.1250 * 20000 =42500 |b.

Outer fillet weld strength(62700) is greater than plate strength(42500).
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AG EQUIPMENT COMPANY
6" XXH

Customer: YPFB TRANSPORTE S.A.

Job No: 13227-30
Number: 2
ID Number: 2

Vessel Number: V2-V3
Mark Number: N2

Date Printed: 10/25/2013

Design Pressure:
Static Head:
Nozzle Material:

External Projection:

Internal Projection:

Inside Corrosion Allowance:
External Corrosion Allowance:
Nozzle Pipe Size:

Nozzle ID (new):

Nozzle ID (corroded):

External Limit of Reinforcement:
Internal Limit of Reinforcement:
Parallel Limit of Reinf (2Lpar):

Min. Temp. Curve:

UCS-66(b) reduction:
UCS-68(c) reduction:
Reinforcing Material:
Reinforcing Plate Thickness(tg):

OD, Reinforcing Plate(Dp):

Material:

Nozzle Design Information

1200.00 PSI Design Temperature: 200 °F
0.00 PSI Nozzle Efficiency (E): 100 %
SA-106 Gr. B Joint Efficiency (E4): 1.00
Factor B Chart: CS-2
10.0000 in. Allowable Stress at Design Temperature (Sp): 17100 PSI
0.0000 in. Allowable Stress at Ambient Temperature: 17100 PSI
0.0625 in. Correction Factor (F): 1.00
0.0000 in. Nozzle Path: None
6 Nozzle Pipe Schedule: XXH
4.8970 in. Nozzle Wall Thickness(new): 0.8640 in.
5.0220 in. Nozzle Wall Thickness(corroded): 0.8015 in.
1.9613 in. Upper Weld Leg Size(Weld 41): 0.3750 in.
1.8475 in. Internal Weld Leg Size(Weld 43): 0.0000 in.
10.0440 in. Qutside Groove Weld Depth: 0.9680 in.
Minimum Design Metal Temperature
B Pressure at MDMT: 1200.00 PSI
Yes Minimum Design Metal Temperature: -20 °F
No Computed Minimum Temperature: -125 °F
Reinforcing Pad Information
SA-106 Gr. B Allowable Stress at Design Temperature(Sp): 17100 PSI
Allowable Stress at Ambient Temperature: 17100 PSI
0.5000 in. Repad to Vessel Weld Leg Size(Weld 42): 0.3750 in.
10.8750 in. Repad to Nozzle Groove Weld Depth: 0.5000 in.
Host Component: Shell 1 - 24" SCH 60 X 54" S/S SA-106 GR C
SA-106 Gr. C Shell wall thickness(new): 0.9680 in.
20000 PSI  Shell wall thickness - 12%2% for pipe (corroded): 0.7845 in.

Material Stress(Sy):

weld 41
weeld 42

Fig. IWM=16.1 ()

Nozzle Detail Information

Upper Weld Leg Size(Weld 41): 0.3750 in.

Internal Weld Leg Size(Weld 43): 0.0000 in.

Nozzle Wall Thickness(tp): 0.8640 in.

Outside Groove Weld Depth: 0.9680 in.

Repad to Vessel Weld Leg Size(Weld 42): 0.3750 in.

Repad Thickness(tg): 0.5000 in.

Nozzle passes through the vessel, attached by a groove weld.
Pipe Size: 6 Schedule: XXH
Nozzle is adequate for UG-45 requirements.
Opening is adequately reinforced for Internal Pressure.
Weld Strength Paths are adequate.

DesignCalcs version: 2013.5 ©CEI
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AG EQUIPMENT COMPANY
6" XXH
Job No: 13227-30

Vessel Number: V2-V3

Number: 2 Mark Number: N2
ID Number: 2
Date Printed: 10/25/2013
Required Shell Thickness per Paragraph UG-37(a)
PRo 1200.00 * 12.0000 )
= = =0.7031 in.
SE + 0.4P 20000 * 1 + 0.4 * 1200.00
Nozzle Required Thickness Calculations
Required Nozzle Thickness for Internal Pressure per Paragraph UG-37(a)
PRn 1200.00 * 2.5110 )
trn = = =0.1840 in.
SE - 0.6P 17100 * 1 - 0.6 * 1200.00
Strength Reduction Factors
Sn 17100 Sn 17100
fr1 = min (— , 1.0000) = min( , 1.0000) =0.8550 fr2 = min (— , 1.0000) =min (— , 1.0000) =0.8550
Sv 20000 Sv 20000
. Sn . 17100 . Sp . 17100
fr3 = min (— , 1.0000) = mm( , 1.0000) =0.8550 fr4 = min (— , 1.0000) = mm( , 1.0000) =0.8550
Sv 20000 Sv 20000
UG-45 Thickness Calculations
Nozzle Thickness for Pressure Loading (plus corrosion)
PRn 1200.00 * 2.5110 )
tg=—— +Ca+ext.Ca= +0.0625 + 0.0000 =0.2465 in.
SE - 0.6P 17100 * 1.00 - 0.6 * 1200.00
Nozzle Thickness for Internal Pressure (plus corrosion) Based on Host
PRo 1200.00 * 12.0000 )
tpy=——— +Ca+ext.Ca= +0.0625 + 0.0000 =0.7656 in.
SE + 0.4P 20000 * 1 + 0.4 * 1200.00
Minimum Thickness (plus corrosion) per Table UG-45
tp3 = minimum thickness (Table UG-45) + Ca + ext. Ca =0.3075 in.
Nozzle Minimum Thickness Based on Host and Table UG-45
tp = min[tp3, max(ty1, th2)] =0.3075in.
=0.3075in.

tug-45 = max(ta, tp )
Wall thickness = tn * 0.875(pipe) = 0.7560 is greater than or equal to UG-45 value of 0.3075
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AG EQUIPMENT COMPANY

6" XXH
Job No: 13227-30 Vessel Number: V2-V3
Number: 2 Mark Number: N2
ID Number: 2
Date Printed: 10/25/2013
Limits of Reinforcement (UG-40)

Lpar =max(d, Ry +t + tp) = max(5.0220, 2.4485 + 0.7845 + 0.8015) =5.0220 in.
Lnoro = Min(2.5 1, 2.5 t, + tg) = min(2.5 * 0.7845, 2.5 * 0.8015 + 0.5000) =1.9613 in.
Lnori = Min(2.5t, 2.5 t}) = min(2.5 * 0.7845, 2.5 * 0.7390) =1.8475in.

Nozzle Reinforcement Calculations (Internal Pressure)
A=max{C[dt F + 2ty t F (1- )], 0} = max{1.0000 * [5.0220 * 0.7031 * 1.00 + 2 * 0.8015 * 0.7031 * 1.00 * (1 - 0.8550)], 0}

= 3.6944 sq. in.
A1 = maX[(2 Lpar' d) (E1 t- F tr) - 2 tn (E1 t- F tr) (1 'fr’]), O] =
max[(2 * 5.0220 - 5.0220) * (1.0000 * 0.7845 - 1.00 * 0.7031) - 2 * 0.8015 * (1.0000 * 0.7845 - 1.00 * 0.7031) * (1 - 0.8550), 0]

=0.3899 sq. in.
A2 = max{2 min(ho, Lnoro) [Min(tn, Lpar - 0.5 d) - tm] fra, 0} =
max{2 * min(10.0000, 1.9613) * [min(0.8015, 5.0220 - 0.5 * 5.0220) - 0.1840] * 0.8550, 0} =2.0709 sq. in.
A3 = max{2 min(h, Lnori) min(tj, Lpar - 0.5 d) fr2, 0} =
max{2 * min(0.0000, 1.8475) * min(0.7390, 5.0220 - 0.5 * 5.0220) * 0.8550, 0} =0.0000 sq. in.
A41 = fi3[L412 - (La1 - Latparef)? - (La1 - Latnoreft)?] =
0.8550 * [0.37502 - (0.3750 - 0.3750)2 - (0.3750 - 0.3750)2] = 0.1202 sq. in.
Ad2 = fry La2pareff Laznoreff =
0.8550 * 0.0000 * 0.3750 =0.0000 sq. in.
A43 = fi2 L4spareff L43noreff =
0.8550 * 0.0000 * 0.0000 =0.0000 sq. in.
A5 = max{C [min(Dp , 2 Lpgay) - d - 2 t] min(te, Lnoro) fra, 0} =
max{1 * [min(10.8750 , 2 * 5.0220) - 5.0220 - 2 * 0.8015] * min (0.5000, 1.9613) * 0.8550, 0} =1.4616 sq. in.

Area Available (Internal Pressure) = A1 + A2 + A3 + A41 + A42 + A43 + A5 = 4.0427 sq. in., which is >= A (3.6944)
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AG EQUIPMENT COMPANY

6" XXH
Job No: 13227-30 Vessel Number: V2-V3
Number: 2 Mark Number: N2
ID Number: 2
Date Printed: 10/25/2013
Nozzle Weld Strength Calculations
Attachment Weld Strength per Paragraph UW-16 (Corroded Condition)

Weld 41 tmin = smaller of 0.75, te, or tn = smaller of 0.75, 0.5000, or 0.8015 =0.5000 in.

) (smaller of 0.25 or (tmin * 0.7)) + ext. CA 0.2500 )
Weld 41 Leg min. = = =0.3571in.

0.7 0.7

Weld 41, actual weld leg = 0.3750 in.
Weld 42 tmin = smaller of 0.75, t, or te = smaller of 0.75, 0.7845, or 0.5000 =0.5000 in.

) 0.5 * tmin + ext. CA 0.5 *0.5000 + 0.0000 )
Weld 42 Leg min. = = =0.3571in.

0.7 0.7
Weld 42, actual weld leg = 0.3750 in.
Unit Stresses per Paragraphs UG-45(c) and UW-15

Nozzle wall in shear =0.70 * Sn =0.70 * 17100 =11970 PSI
Upper fillet, Weld 41, in shear = 0.49 * Material Stress = 0.49 * 17100 = 8379 PSI
Vessel groove weld, in tension = 0.74 * Material Stress = 0.74 * 17100 =12654 PSI
Outer fillet, Weld 42, in shear = 0.49 * Material Stress = 0.49 * 17100 = 8379 PSI
Repad groove weld, in tension = 0.74 * Material Stress = 0.74 * 17100 = 12654 PSI

Strength of Connection Elements
Nozzle wall in shear = * & * mean nozzle diameter * tn * Nozzle wall in shear unit stress =

Y2 *m*5.8235*0.8015 * 11970 = 87700 Ib.
Upper fillet in shear =% * n * Nozzle OD * weld leg * upper fillet in shear unit stress = %2 * & * 6.6250 * 0.3750 * 8379 = 32700 Ib.
Groove Weld in Tension =% * = * Nozzle OD * groove depth * groove weld tension unit stress =

2 *m*6.6250 * 0.7845 * 12654 =103300 Ib.
Outer fillet in shear =% * n * Plate OD * weld leg * outer fillet in shear unit stress =2 * = * 10.8750 * 0.3750 * 8379 = 53600 Ib.
Repad groove weld =7 * n * Nozzle OD * Groove Depth * repad groove weld in tension unit stress =

Y2 * m *6.6250 * 0.5000 * 12654 = 65800 Ib.

Load to be carried by welds, per UG-41(b)(1) and Fig. UG-41.1 sketch (a)
W =[A-A1+2tn fr1(E1t- Ftr)] Sv=[3.6944 - 0.3899 + 2 * 0.8015 * 0.8550 * (1.00 * 0.7845 - 1.00 * 0.7031)] * 20000 = 68300 Ib.
W1-1 = (A2 + A5 + A41 + A42) * Sv = (2.0709 + 1.4616 + 0.1202 + 0.0000) * 20000 =73100 Ib.
W2-2 = (A2 + A3 + A41 + A43 +2tntfr1) Sv =(2.0709 + 0.0000 + 0.1202 + 0.0000 + 2 * 0.8015 * 0.7845 * 0.8550) * 20000 = 65300 Ib.
W3-3=(A2+A3+A5+A41 +A42+A43 +21tntfr1)* Sv=

(2.0709 + 0.0000 + 1.4616 + 0.1202 + 0.0000 + 0.0000 + 2 * 0.8015 * 0.7845 * 0.8550) * 20000 =94600 Ib.
Check Strength Paths
Path 1-1 = Outer fillet in shear + Nozzle wall in shear = 53600 + 87700 =141300 Ib.
Path 2-2 = Upper fillet in shear + Repad groove weld + Groove weld in tension + Inner fillet in shear =
32700 + 65800 + 103300 + 0 =201800 Ib.
Path 3-3 = Outer fillet in shear + Inner fillet in shear + Groove weld in tension = 53600 + 0 + 103300 =156900 Ib.
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AG EQUIPMENT COMPANY

6" XXH
Job No: 13227-30 Vessel Number: V2-V3
Number: 2 Mark Number: N2
ID Number: 2
Date Printed: 10/25/2013
Plate Strength = A5 * Sp = 1.4616 * 17100 = 24994 |b.

Outer fillet weld strength(53600) is greater than plate strength(24994).
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Customer: YPFB TRANSPORTE S.A.

Job No: 13227-30

AG EQUIPMENT COMPANY
SUCTION PULSATION BOTTLE

Date Printed: 10/25/2013

Vessel Number: V2-V3

ASME Flange Design Information

Host Description Type Size  Material ASME Material MAP
(in.) Class Group (PSI)

6" SCH XH 6"600#RF Weld Neck 6 600 1.1 1360.00

6" XXH 6"1500#RF Weld Neck 6 1500 1.1 3395.00
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Customer: YPFB TRANSPORTE S.A.

Job No: 13227-30

AG EQUIPMENT COMPANY

Date Printed: 10/25/2013

Vessel Number: V2-V3

MDMT Report by Components

Design MDMT is -20 °F

Component Material Curve  Pressure MDMT
24" SCH 60 X 54" S/S SA-106 GR C SA-106 Gr. C C 1200.00 PSI -20 °F
6" XXH SA-106 Gr. B B 1200.00 PSI  -125°F
24" OD x 1.0" THK SA-516 Gr. 70 D 1200.00 PSI -33 °F
6" SCH XH SA-106 Gr. B B 1200.00 PSI -39 °F

Component with highest MDMT: 24" SCH 60 X 54" S/S SA-106 GR C.

Computed MDMT = -20 °F

The required design MDMT of -20 °F has been met or exceeded for the calculated MDMT values.

ASME Flanges Are Not Included in MDMT Calculations.
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AG EQUIPMENT COMPANY

SUCTION PULSATION BOTTLE
Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30

Date Printed: 10/25/2013

Vessel Number: V2-V3

MAWP Report by Components

Vessel Component Vessel
MAWP MAWP MAWP
Design Static New & Cold Hot & Corroded  Hot & Corroded
Component Pressure Head UG-98(a) UG-98(b UG-98(a)
24" SCH 60 X 54" S/S SA-106 GR C 1200.00 PSI 0.00 PSI 1362.91 PSI 1255.50 PSI 1255.50 PSI
6" XXH 1200.00 PSI 0.00 PSI 1362.91 PSI 1255.50 PSI 1255.50 PSI
ASME Flange Class: 1500 Gr:1.1  1200.00 PSI 0.00 PSI 3705.00 PSI 3395.00 PSI 3395.00 PSI
24" OD x1.0" THK 1200.00 PSI 0.00 PSI 1333.62 PSI 1238.16 PSI 1238.16 PSI
6" SCH XH 1200.00 PSI 0.00 PSI 1333.62 PSI 1238.16 PSI 1238.16 PSI
ASME Flange Class: 600 Gr:1.1 1200.00 PSI 0.00 PSI 1480.00 PSI 1360.00 PSI 1360.00 PSI
NC = Not Calculated Inc = Incomplete
Summary
Component with the lowest vessel MAWP(New & Cold) : 24" OD x 1.0" THK
The lowest vessel MAWP(New & Cold) : 1333.62 PSI
Component with the lowest vessel MAWP(Hot & Corroded) : 24" OD x 1.0" THK
The lowest vessel MAWP(Hot & Corroded) : 1238.16 PSI

Pressures are exclusive of any external loads.

Flange pressures listed here do not consider external loadings
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Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30

AG EQUIPMENT COMPANY

Date Printed: 10/25/2013

Vessel Number: V2-V3

Shell

Head

Nozzle

ASME Flange

Totals
Shell
Head
Nozzle
Totals
Shell
Head

Nozzle

Totals

Summary Information

Dry Weight

1059.03 Ib.
161.45 Ib.
85.56 Ib.
246.00 Ib.

1552.04 Ib.

Volume

89.39 Gal.
6.03 Gal.
2.59 Gal.

Flooded Weight
1805.80 Ib.

211.78 Ib.
85.56 Ib.
246.00 Ib.

98.01 Gal.

Area

28.27 Sq. Ft.
4.00 Sq. Ft.
3.47 Sq. Ft.

35.75 Sq. Ft.

2349.14 Ib.
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AG EQUIPMENT COMPANY

Customer: YPFB TRANSPORTE S.A.
Job No: 13227-30 Vessel Number: V2-V3

Date Printed: 10/25/2013

Hydrostatic Test Information Par. UG-99(b)

Gauge at Top
Component Const. x STest [/ SDesign x Pressure = Component Hydro Test Pressure
24" OD x 1.0" THK 1.3 X 20000 / 20000 X 1200.00 = 1560.00
24" SCH 60 X 54" S/S S 1.3 X 20000 / 20000 X 1200.00 = 1560.00
6" SCH XH 1.3 X 17100 / 17100 X 1200.00 = 1560.00
6" XXH 1.3 X 17100 / 17100 X 1200.00 = 1560.00

Calculated Test Pressure: 1560.00 PSI
Specified Test Pressure: 1560.00 PSI

Special Notes:

This calculation assumes one chamber.

This calculation is limited by the lowest component pressure per chamber.
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24" SCH 60 X 54" S/S SA-106 GR C

24" OD x 1.0" THK
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6" XXH
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Especif Técnicas 13299-V2.pdf
FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1

1. Manufactured and certified by A G EQUIPMENT COMPANY 3001 WEST ALBANY Broken Arrow OK 74012-1108 USA
(Name and address of Manufacturer)

2. Manufactured for YPFB TRANSPORTE S.A. SANTA CRUZ DE LA SIERRE, BOLIVIA

(Name and address of Purchaser)
3. Location of installation UNKNOWN
. (Name and address) . . o
4. Type Horizontal 13229-V2 - 13229-V2 2117 2013
(Horizontal or vertical, lank) {Manufacturer's serial number) (CRN) (Drawing number) (Natonal Board number) (Year buiit)
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 VIII, Division 1 2010 Edition
Year
to 201 - 4
[Addenda, if applicable (date)) (Code Case numbers) [Special service per UG-120(d)]
6. Shell SA-106 GRB .668" .0625" 2-0"0.D. 48"
(Malerial spec. number, grade) (Nominal thickness) (Carr. allow.) (Inner diamater) [Length (overall)]
7. Seams SEAMLESS - 100% 1100 60 Min Welded Sngl Butt Full 100% i
[Long. (welded, dbl., sngl., lap, buti)] [R. T. (spet or full)] (Eff., %) (H. T. temp.) (Time, hr)  [Girth (welded, dbl., sngl., lap, butt)]  [R. T. (spot (Eff., %) (No. of courses)
or full)]
8. Heads: (a)Material SA-516 GR 70 (b) Material SA-516 GR 70
& (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 Angle Radius Diameter (Convex or Concave)
(a) END a1 0625" - . 201 . = CONCAVE
(b) END 17 .0625" - - 2to1 = - = CONCAVE
If removable, bolts used (describe other fastenings) 2
(Material spec. number, grade, size, number)
9. MAWP 1200 N/A at max. temp. 200 N/A
{Intemal) (External) (Intemal) (Extemal)
Min. design metal temp. -20 at 1200 Hydro., prexx, Bk Egmbx. test pressure 1800
Proof test -
10. Nozzles, inspection, and safely valve openings:
Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location
(Inlet, Outlet, Drain) | No. | or Size Type Nozzle Flange Nom. Corr. Material Nozzle Flange {Insp. Open.)
Inlet 1 6" RFWN SA-106 GR B SA-105 432" 0625 SA-516 GR 70 ("YWELDED
Qutlet 1 6" RFWN| SA-106 GRB SA-105 864" 0625" SA-106 GR B (*)WELDED * -
DPI 1 112" CPLG SA-105 - 6000# .0625" - (*)WELDED - -
11. Supports: Skirt NO Lugs 5 Legs. . Other 3 Altached l
(Yes orno) {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 following
items of the report: (*) ATTACHMENTS WELDED PER UW 16.1 EXEMPT FROM IMPACT TESTING PER UCS-66(b)
P (Name of part, item number, Manufacturer’s name and identfying stamp)
P8V LOCATED ELSEWHERE IN SYSTEM 1ST STAGE SUCTICN BOTTLE (RIGHT SIDE)

CERTIFICATE OF SHOP / FIELD COMPLIANCE

We cerlify 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" Cerificate of Authorization Number 10485

expires 06/18/14 . v
Date 1200313 Co.name A G EQUIPMENT COMPANY Signed %& ‘Z‘/

.

(Manufacturer) {Representative) /

CERTIFICATE OF SHOP / FIELD INSPECTION
Vessel constructed by A G EQUIPMENT COMPANY at 3001 WEST ALBANY Broken Arrow, OK 74012-1108 USA

I, the undersigned, holding a valid commission Issued by the National Board of Boiler and Pressure Vessel Inspeclors andfor the State or Province of
QKLAhoma and employed by OneCIS INSURANCE COMPANY LYNN MASS
have inspected the component described In this Manufaclurer's Dala Report on 120313 = a_nd state that,

to the best of my knowledge and belief, the Manufacturer has construcled this pressure vessel in accordance with ASME BOILER AND PRESSURE
VESSEL CODE, Section VilI, Division 1. By Signing this certificate neither the Inspector nor hisfher employer makes any warranty, expressed or
implied, concerning the pressure vessel describ s Data Report. Furthermore, neither the Inspector nor hisfher employer

shall be liable in any manner for any persg mage or a loss of any kind arising from or copnected with this Inspectign.
Commissions %522357 o?éf

Date 12/03/13 Signed
(Authorized Inspector) [National Board (indl. endorsements), State, Province, and number]
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