COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

Pine Branch
Material = Low Carbon Steel Material = Low Carbon Steel
Fhirlnans = AITEN i Ihickniess = " Znnn T Hranch Angle= AS upIE _I__gp:
A ARANARERNLIRY LY S iy el EEty WA et .
Temperatwe = 350000 C Temperature = 25.00 c RootGap= 30000 mm
Outer Diameter= 24 0000 in QOuter Diameter=  6.6230 in

Carbon; 013 Maganese: 1.23 Silicon: 0.23
Nickel: 0.03 Chrome: 0.04 Molybdenum: 0,60
Copper: 0.01 Vangdm: 0.00 Niobium: 0.03
Nivoger. 0,00 (ppm) Boron: 000  (ppm) Ce(lTW) = 0.41

Content = Water

tinearClowRae— 0,11 nasc Volame FlowRate = mmscfd

Case:  Low HI - ler pase

Bleetode Type=  EXX13 Hestluput= 33,20 kJ/in
Llecirode Dinmeter=  § 0940 in

Current = Voltage = Welding Speed =
Case:  Medium HI - ler pase

Electrode Type=  EXX18 HeatInput=  39.50 kJ/in
Flectrode Diameter = 0.0940 in

Current = Voltage = Welding Speed =
Caser  High Hl -1er pase

Electrode Type=  EXXIR HestToput= 4600 ki/in
Eigctrode Diameter = 0,0940 n

Current = Voltage = Welding Speed =
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COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

Case:  High HI - 4to pase

Electrode Type=  EXX18 Heat Input = 4900 kJ/in
Electrode Diameter=  (.0940 in
Current = Voltage = Welding Speed =

nando Borenstein
QC:. IS 1578 N2
PECTOR DE SOLDADURA 2

Rev. 0
Documento al que pertenece: ITO.012 Soldadura de Tuberias en Servicio
Vigente desde: 04.12.2014



COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

F.EA, Besalt 3Y12/2012 0%26:21pm
ProjectID:  branch0lb Description:  PQR branch CE<0.41
e === i e e e e e e e e e e =
Maxipyim Mmmmanm Maximum Inner
= Cooling Rate Cooling Time Temperature HAZ Hardness
Case Heatlnput - ting
bt kfin F/sec at 1000F  {(800-500C), sec F[C] Hy
T T T N e e T 7 1 7 I Iy ]
! 43.249 ax/ 487 (S 1) 329.41
2 30,50 R9 562 225 [ 441 1] 208 58
3 46.00 33.7 6.62 869 [ 465 1 285.15
4 106 xR TE L2 LA ] I os
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COPIA NO CONTROLADA

ANEXO C
Modelo Enfriamiento Térmico PRCI

PRCI Hot Tap Analysis Iaput Report

sieeved3s

POR para sleeve temper bead

30/12/2012 08:28:47p.m.

Fipe

Material = Low Carbon Steel

26.00 c

Sieeve
Material = Low Carbon Steel
Fhckness = 02750 in
Temperature = 26.00 C
in Gap between Pipe / Sleeve = 2.4000 mim

Carbon: 0.20 Maganese: 1.28 Silicon:
Rlinlal. N Ohenmsar nNnz AAnlihdanitem.
Bt U UnTUIe. TR EvIUSY CASEiAI R,
Copper: 011 Vanadium: 004 Niobium:
Nitrogen: 0.00 (ppm) Boron 0.00 (ppm) Ce(lIW) =

Content = Water

Tinear flfow Rate= 0,11 mieer Volnme Flow Tate =
Temporataic = 26.00 C

Pressure = 5.00 Psig

mmscmd

Case:  Low HI - 3er pase

1E2CT0R DE SOLDADURA 12

Rev. 0

Elscbode Type— EXXI3 Heatliput=  33.00 ki/in
Electrode Diameter = 0.1250 in
Current = Voltage = Welding Speed =
Case:  Medium HI - 3er pase
Electrode Type=  EXX18 HeatInput= 37.60 kJ/in
Electrode Diameter = 0.1250 in
Current = Voltage = Welding Speed =
Case:  High HI - 3er pase
Electrode lype=  EXX18 Heatinput= 45.20 k/in
Hlectrode Diamater= 01250 in
Current = Voltage = Welding Speed =
ernando Borenstein
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COPIA NO CONTROLADA ANEXO C

Modelo Enfriamiento Térmico PRCI

Case:  High HI - 4to pase

Electrode Type=  EXXI18 HeatInput=  49.00 kJ/in
Electrode Diameter= 00940 in
Current = Voltage = Welding Speed =
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COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

F.E.A, Result 30/12/2012 08:03:27p.m,
ProjectID:  sleeve03s Description: ~ PQR para sleeve temper bead
[ e R i =2 === = = - == = —————— —— ———————— —— — ————— ]
L5 C LA Mngingesn Tnnie
Cooling Rate Cooling Time Temperature HAZ Hardriess
Case HeatInput o o
Nusbér kl/in F/sec at 1000F £ (800-500C), sec FC] Hy
s = = st eowa e ——————————— |
: 13,00 674 334 728 [ 418 ] 121.91
2 3760 5392 415 R1R [ 437 ] 407.47
3 45.20 442 5.29 862 [ 461 ] 387.82
4 19,00 0.9 501 886 [ 475 ] 377.60
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COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

PRI Hot Tap Analysis Input Report 30/12/2012 07:55:35p.m.
sieevel2s POR Siceve 028 CE<0.45 Preheat

Material = Low Carbon Steel Material = Low Carbon Steel

Thickness= 03750  in Thicknese= 02780 in

Temperatire = 26.00 C Temperature = 26,00 ¢

Outer Diameter = 340000 in Gap between Pipe / Sleeve = 1.6000 mm

Carbon: 0.20 Maganese: 1.28 Sificon: 0.33
Nigkel: 0.4 Chrome: 0.05 Molybdemun: 0,01
Copper: 011 Vanadium: 004 Niobium: 0.00

Tinear Flow Rate= (0,11 migec Vaolnme Flow Rate= mimsomd

Case:  Low HI - ler pase

Elewuode Type -  EXXI8 HeatInput=  32.00 ki/in
Electrode Diameter = (0.0940 in
Current = Voitage = Welding Speed =

Case:  Medium HI - ler pase

Electrode Type=  EXXIE Heat Input = 38.50 k¥/in
Electrode Diameter = (00940 in
Current = Voltage = Welding Speed =

Case:  High HI - ler pase

Hlectrode Type= EXXI8 Heatinput= 4516 kJfin

Blectrode Dismater= 1) 0040 in

Current = Voltage = Welding Speed =
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COPIA NO CONTROLADA ANEXO C
Modelo Enfriamiento Térmico PRCI

F.EA Result 30/12/2012 07:51:13pm
ProjectID:  sleeve02s Description:  PQR Sleeve 028 CE<0.45 Preheat
e e e e e e ——— =l m m )
Maximum Minpmum Mavimum Inner
. Cooling Rate Cooling Time Temperature HAZ Hardness
Case Heatinpit g e
Number Kl/in Flsec ot 1000F  (800-500C), sec F(C] Hy
B = T e s S
! 32.00 674 336 750 [ 300 ] 121,55
2 38,50 520 454 797 [ 425 1 400 45
3 45.16 428 5.53 836 [ 446 | 383.82
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COPIA NO CONTROLADA

ANEXO C

Modelo Enfriamiento Térmico PRCI

PRCI Hot Tap Analysis Input Report

sicevelis

POR para sieeve CE <0.41

30/12/2612 0T:34:38p.m.

Pipe

Materiel =
Thicknese =
Temperatire =

Outer Diameter =

0373

Low Carbon Sieel

C

24.0000 in

Sieeve
Material = Low Carbon Steel
Thicknass = 0.3750 in
Temperamre = 27.00 C
Gap between Pipe / Sleeve =

1.6000

Carbon:

Nickel:

g
5
[
>

0.15

0.03

b=

0.00

Maganese:

Chrome,
Vanadium:

Boron:

1.23 Silicon:

04 Molybdenum:
2.00 Niobium:
0.00 (ppm) Ce(lIW) =

0.23
Q.00

0.03

Content =

T.mear Flow Rate =

Tt s ety vt
2 CIprCTatire

Pressure =

Water

01

=ry

migec

Psig

Volimme Finw Rate =

mmecfd

Case:  Low HI- ler pase

Elewbode Type - EXXIS Heatlnpwi= 3300 ki/in

Electrode Diameter = 0.0940 in

Current = Voltage = Welding Speed =

Case:  Medium HI - ler pase

Electrode Type=  EXX18 Heatlnpwt=  31.00 kJ/in

Electrode Diameéter = (),0940 in

Current = Voltage = Welding Speed =

Case:  High HI - ler pase

Electrode lype=  EXXI8 Heatlnput= 36,40 kl/in

Electrode Diameter= 00040 in

Current = Voltage = Welding Speed =
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COPIA NO CONTROLADA

ANEXO C
Modelo Enfriamiento Térmico PRCI

Case:  High HI - 2do pase

Electrode Type=  EXXIS
Electrode Diameter = 0.0940

Current =

HeatInput=  40.00 kJ/in
in

Voltage = Weldmg Speed =
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COPIA NO CONTROLADA
ANEXO C

Modelo Enfriamiento Térmico PRCI

ProjectID:  gleeveOls Description:  PQR para sleeve CE <0.41
“

Mavimum Inner

Menamum AL 4]
Case Heatlnpiit Cocling Rate Cooling Time Temperature HAZ Hardness
Number klfin Fisec at 1000F  {(300-300C), sec FlC] Hy
m

n. 25.00 1016 223 681 | 362 ) 372,31

2 31,00 710 318 730 [ 393 ] 347,05

3 36.40 577 103 774 [ 412 ] 327.47

4 10,00 0.1 470 g0 427 ) 3012
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COPIA NO CONTROLADA
ANEXO C

Modelo Enfriamiento Térmico PRCI
rE,

A, Result 20/12/2012 08

Project [D: branch04b Description: POR branch 04b CE < 0.45 PHEAT
e e e e e

Meancimnm Mdisirnnm Mavimmm Inner

Cooling Rate Cooling Time Temperature HAZ Hardness
Case Heatlnput - ¢ we
Nomber kifin F/sec al 1000F £ (800-300C), sec FIC] Hy

f 18.10 322 £97 3250 f 472 1 361,55

2 36,00 an 000 -459 [ -273 | 0,00

3 63.70 254 9.08 926 [ 497 ] 334.33

4 28.00 0.1 357 724 [ 184 | 117.78

5 34,70 446 479 794 [ 423 1 30626
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COPIA NO CONTROLADA
ANEXO C

Modelo Enfriamiento Térmico PRCI

i Th "
o el

ProjectID:  sleeve03s-BO ~ Description:  PQR sleeve temper bead BOP
“

Mavimum M

- ) Cooling Rate Cooling Time Temperature HAZ Hardness
Case Heatlnput & R o= e
Numbes klfin F/sec at 1000F  t(800-500C), sec FIC] Hy
e e e ——

H 15.90 1150 181 pl%) | 106 ] 15071

2 17,70 98 1 213 g0 [ 432 ] 444 40

3 26.80 63.9 347 064 | 518 | 419,54

4 3190 342 407 REZ I 5.5 108,79
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