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MECHANICAL HEATER-TREATER (V-100F)

144" (3658mm) O.D. X 70'-0" (21 336mm) S/S

CANADIAN NATURAL RESOURCES LTD

SOUTH BRINTNELL BATTERY

LSD: 09-02-081-23-W4M

AFE #FC101338
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WORK #2010066-001

MATERIAL LIST

MATERIALLENGTHWIDTHDESCRIPTIONSTOCK NO.QTYITEM

SA51670N  HEAD 2:1 SE 144" O.D. 0.7500" MIN. c/w 2" SF @ 0.4145" MIN. 11

SA51670N  HEAD 2:1 SE 144" O.D. 0.4200" MIN. c/w 2" SF @ 0.4145" MIN. 12

SA51670N11445 mm3048 mmPLATE 0.5000" THICK NORM. (ROLL SHELL 144" O.D. x 10'-0" LG.)1610500173

SA105N  FLANGE RFWN 24" 150# XH3102302035

SA105N  FLANGE RFWN 10" 150# XH3102301426

SA105N  FLANGE RFWN 6" 150# XH3102301287

SA105N  FLANGE RFWN 4" 150# SCH16031027010148

SA105N  FLANGE RFWN 3" 150# SCH16031027008469

SA105N  FLANGE RFWN 2" 150# SCH16031027006410

SA105N  FLANGE RFWN 2" 150# SCH160310270067711

SA105N483 mm FLANGE RFLWN 4" 150# RF  712

SA106B190 mm PIPE 24.000" XH W.500 SMLS13423465316

SA106B271 mm PIPE 10.000" XH W.500 SMLS13022039117

SA106B221 mm PIPE 10.000" XH W.500 SMLS13022039118

SA106B179 mm PIPE 6.000" XH SMLS13021639519

SA106B182 mm PIPE 6.000" XH SMLS13021639220

SA106B433 mm PIPE 6.000" XH SMLS13021639121

SA106B459 mm PIPE 4.000" SCH160 SMLS13021479127

SA106B429 mm PIPE 4.000" SCH160 SMLS13021479128

SA106B334 mm PIPE 4.000" SCH160 SMLS13021479129

SA106B225 mm PIPE 4.000" SCH160 SMLS (N33A)13021479130

SA106B429 mm PIPE 4.000" SCH160 SMLS (N33B)13021479131

SA106B335 mm PIPE 4.000" SCH160 SMLS13021479132

SA106B459 mm PIPE 4.000" SCH160 SMLS13021479133

SA106B191 mm PIPE 4.000" SCH160 SMLS13021479234

SA106B420 mm PIPE 4.000" SCH160 SMLS13021479235

SA106B535 mm PIPE 3.000" SCH 160 SMLS13021379736

SA106B535 mm PIPE 3.000" SCH.160 SMLS13021379737

SA106B584 mm PIPE 3.000" SCH.160 SMLS13021379238

SA106B618 mm PIPE 3.000" SCH.160 SMLS13021379439

SA106B458 mm PIPE 3.000" SCH.160 SMLS (N17B/C)13021379240

SA106B524 mm PIPE 3.000" SCH.160 SMLS (N17A)13021379141

SA106B259 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079146

SA106B305 mm PIPE 2.00" SCH.160 SMLS (0.344 W)13021079147

SA106B258 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079248

SA106B474 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079149

SA106B273 mm PIPE 2.000" SCH160 SMLS (0.344W) (N11A)13021079150

SA106B211 mm PIPE 2.000" SCH160 SMLS (0.344W) (N16C)13021079151

SA106B280 mm PIPE 2.000" SCH160 SMLS (0.344W) (N16D)13021079152

SA106B238 mm PIPE 2.000" SCH160 SMLS (0.344W) (N29A)13021079153

SA106B235 mm PIPE 2.000" SCH160 SMLS (0.344W) (N29C)13021079154

SA106B226 mm PIPE 2.000" SCH160 SMLS (0.344W) (N29B)13021079155

SA106B382 mm PIPE 2.000" SCH160 SMLS (0.344W) (N30A-D,F-J,M) (N32A-E)130210791556

SA106B353 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079257

SA106B305 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079158

SA106B305 mm PIPE 2.000" SCH160 SMLS (0.344W) (N30E)13021079159

SA106B376 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079160

SA106B216 mm PIPE 2.000" SCH160 SMLS (0.344W) (N16A)13021079161

SA106B334 mm PIPE 2.000" SCH160 SMLS (0.344W) (N16B)13021079162

SA106B258 mm PIPE 2.000" SCH160 SMLS (0.344W)13021079263

SA106B239 mm PIPE 2.000" SCH160 SMLS (0.344W) (N14AEIM)13021079464

SA106B234 mm PIPE 2.000" SCH160 SMLS (0.344W) (N14BFJN, N26)13021079565

SA106B234 mm PIPE 2.000" SCH160 SMLS (0.344W) (N14CGKO)13021079466

SA106B273 mm PIPE 2.000" SCH160 SMLS (0.344W) (N11B)13021079167

SA106B239 mm PIPE 2.000" SCH160 SMLS (0.344W) (N14DHLP)13021079468

SA106B343 mm PIPE 2.000" SCH160 SMLS (0.344W) (N30K)13021079169

SA106B352 mm PIPE 2.000" SCH160 SMLS (0.344W) (N30L)13021079170

SA106B328 mm PIPE 2.00" SCH.160 SMLS (0.344 W)  (N28A)13021079173

SA106B296 mm PIPE 2.00" SCH.160 SMLS (0.344 W) (N28C)13021079174

MATERIAL LIST

MATERIALLENGTHWIDTHDESCRIPTIONSTOCK NO.QTYITEM

SA106B300 mm PIPE 2.00" SCH.160 SMLS (0.344 W)  (N28B)13021079175

SA105N  CPLG 2" 6000# FS FULL SW 276

SA51670N815 mm815 mmPLATE 0.5000" THICK NORM; REPAD 610 ID X 815 OD; ROLL TO 

1829 IR

16105001382

SA51670N375 mm375 mmPLATE 0.2500" THICK NORM.; REPAD 273 ID X 375 OD; ROLL TO 

1829 IR

16002502183

SA51670N273 mm271 mmPLATE 0.2500" THICK NORM.; REPAD (169 x 170) ID X (271 x 273) 

OD, ROLL TO 1829 IR

16002502284

SA51670N400 mm400 mmPLATE 0.2500" THICK NORM.; REPAD 273 ID X 400 OD; ROLL TO 

1829 IR

16002502185

SA51670N271 mm271 mmPLATE 0.2500" THICK NORM.; REPAD 169 ID X 271 OD, ROLL TO 

1829 IR

16002502686

SA51670N  NAME PLATE BRACKET T-TYPE 1/4" THK. 48726201198

SS  NAME PLATE U/UM/U2 NATCO CANADA48726200199

SA105N  FLANGE BLIND 24" 150# RF313200203101

MATERIAL LIST

MATERIALLENGTHWIDTHDESCRIPTIONSTOCK NO.QTYITEM

-  GASKET 24" 150# RF 1/8” THICK, SELF-ENERGIZING WITH SELF 

CENTERING G10 EPOXY GLASS RETAINER AND VITON EXTREME 

SEAL ELEMENT

 3102

SA193B7M  STUD 1-1/4" x 7" LG. 60103

SA1947M  NUT 1-1/4" 120104

SA105N  FLANGE BLIND 6" 150# RF313200122105

-  GASKET 6" 150# RF 1/8” THICK, SELF-ENERGIZING WITH SELF 

CENTERING G10 EPOXY GLASS RETAINER AND VITON EXTREME 

SEAL ELEMENT

 2106

SA193B7M  STUD 3/4" x 4" LG. 16107

SA1947M  NUT 3/4" 32108

SA105N  FLANGE BLIND HUB 4" 150# RF x 2" PT314020452109

-  GASKET 4" 150# RF 1/8” THICK, SELF-ENERGIZING WITH SELF 

CENTERING G10 EPOXY GLASS RETAINER AND VITON EXTREME 

SEAL ELEMENT

 3110

MATERIAL LIST

MATERIALLENGTHWIDTHDESCRIPTIONSTOCK NO.QTYITEM

SA105N  FLANGE BLIND 3" 150#313200084111

-  GASKET 3" 150# RF 1/8” THICK, SELF-ENERGIZING WITH SELF 

CENTERING G10 EPOXY GLASS RETAINER AND VITON EXTREME 

SEAL ELEMENT

 4112

SA105N  FLANGE BLIND 2" 150# RF3132000610113

-  GASKET 2" 150# RF 1/8” THICK, SELF-ENERGIZING WITH SELF 

CENTERING G10 EPOXY GLASS RETAINER AND VITON EXTREME 

SEAL ELEMENT

 10114

SA193B7M  STUD 5/8" x 3-1/2" LG. 80115

SA1947M  NUT 5/8" 160116

SA105N  FLANGE BLIND 4" 150# RF313200101117

SA106B151 mm PIPE 4.000" SCH160 SMLS130214791118

SA234WPB  TEE WELD RED 4'' SCH 160 X 2'' SCH 160 1119

8 06/02/11 AH GW JF ADDED NOZZLE N43 2

7 05/18/11 AH DB GW CORRECTED N41 & N42 NPS IN NOZZLE SCHEDULE 1

6 05/16/11 AH GW JF ADDED NOZZLES N41 & N42 1

5 04/07/11 AH GW GW LOCATED N39 - OFF HOLD, ADDED N40, N28A @ 35 DEG - OFF HOLD 1

4 03/24/11 AH JF JF
REV'D N28A ANGLE-ON HOLD, REV'D N4AB I/S PROJ & ADDED FLANGES, ADDED

N39 - ON HOLD, REV'D ALL RF GASKETS TO G10, REV'D N3 SIZE-OFF HOLD
-

3 02/09/11 AH GW JF
REVD PLT FLGS TO RFWN, ADDED RFWN'S TO SAMPLE NOZZLES & N31, REV'D

N28A-C & N29A-C, N3 ON HOLD
0

2 01/13/11 AH GW GW
ADDED N38A/B,N22C/D,N20G,N21G,RELOCATED N3,N24AB,DRAINS,DESANDS,

REV'D O/PROJ
0

1 01/04/11 AH GW JF REV'D RADIOGRAPHY, REV'D WELD NDE'S 0

0 12/22/2010  AH GW JF ISSUED FOR FABRICATION 0

SH 12/03/2010 AH GW JF ISSUED FOR SHELLS AND HEADS ONLY SH

A 11/26/10  AH   ISSUED FOR APPROVAL  

REVISION HISTORY

REV DATE BY CHKD APP DESCRIPTION CALC. REV.

C-9406-52 COIL

D-9406-37 SHROUD

D-9406-29 GRIDS - CLIPS ONLY

C-9406-23 DESLUDGE

B-9406-18 VORTEX BREAKER

B-9406-17 INLET DEFLECTOR

C-9406-16 ANODE

D-9406-15 HEATING SPREADER

D-9406-14 COAL. SPREADER

D-9406-13 OIL COLLECTOR TROUGH

D-9406-11 DESAND DETAILS

D-9406-08 FIRETUBE

D-9406-06 F/T FRAME

B-9406-05 FLAME ARRESTOR SPOOL

D-9406-03 S5 VESSEL EXTERNAL DETAILS

D-9406-03 S4 VESSEL INTERNAL DETAILS

D-9406-03 S3 SADDLES

D-9406-03 S2 VESSEL ORIENTATION

REFERENCE DRAWINGS

DWG. No. DESCRIPTION CRN No. ORIG. No. 327.2WELD PROCEDURES

CLOSING HEAD

F/T HEAD

SHELL

SOURCE DRAWING

MATERIAL TYPETHICKNESS

SA51670N 0.500" NOM ROLLED PLATE

SA51670N 0.750" MIN ASME 2:1 SE

SA51670N 0.4200" MIN ASME 2:1 SE
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-DESIGN FACTOR

CIRC. JOINT EFFICIENCY

RADIOGRAPH

MAWP LIMITED BY

M.D.M.T.   ~F/~C

SHIPPING WEIGHT

HYDRO TEST WEIGHT

P.W.H.T. PER UCS-56

LONG JOINT EFFICIENCY

CORROSION ALLOWANCE  INCH/mm

TEMPERATURE   ~F/~C
EXTERNAL PRESSURE  PSI/kPa.

TOTAL VOLUME

CODE: ASME SECTION VIII, DIV. 1, 2007   EDITION, 09 AD.           PARAGRAPH: 

INTERNAL PRESSURE   PSI/kPa.

UW-12(a)

SEE NOTE N1 YES

 RD-9406-03 (AB,SK)
N/A

9406-03

NO

3.5

75 517 97.5 672
- -

347 175 60 16
-20 -29

DESIGN

RT-1 100%0.125 / 3.2

100%100%

YES, FOR 1 HR @ 1150 F 8286 CuFt / 235 CuM

6932 CuFt / 196 CuM

1354 CuFt /  38 CuM

  339,500 LBS / 154,000 KG

1,479,850 LBS / 671,250 KG

2GMSMSAP1P

REV.3 (DC)

RT-1

2GMSMSAP1P

REV.3 (DC)
1SMP1P REV.0 1SMP1P REV.0 1SMP1P REV.0 1SMP1P REV.0 - 1GTSMP1P REV.1

1SMP1P REV.0 /

2GMSMSAP1P

REV.3 (DC)

RT-1 - - - - - RT-1 -

N43 1 AGAR FLUSH 2 150 RFWN Sch160 - - Dwg Dwg 4,8 1/4" - - 11, 57, 11 NS3

N42 1 I/F LC 2 150 RFWN Sch160 - - 1.00" Dwg 4,8 1/4" - - 11, 46 NS6

N41 1 I/F LC 2 150 RFWN Sch160 - - 1.00" Dwg 4,8 1/4" - - 10, 47, 113-116 NS6

N40 1 GAS FLUSH 2 150 RFWN Sch 160 - - - Dwg - - - - 11, 119 -

N39 1 LSL 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 118, 119 NS6

N38A/B 2 INSTR. CONNECTION 3 150 RFWN - - - - - - - - - DWG: D-9406-06 -

N37 1 BOX SLUDGE FLUSH 2 150 RFWN Sch 160 - - 6.00" Dwg 4,8 1/4" - - 11, 58, 11 NS3

N36 1 DENSITY PROBE 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 35 NS6

N35A/B 2 SPARE 3 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 9, 38, 111, 112, 115, 116, 9 NS3

N34A/B 2 SPARE 6 150 RFWN Sch 80 (XS) 0.250" 2.00" 1.00" Dwg 3,8 1/4" - 3/16" 7, 19, 86, 105-108 NS6

N33A/B 2 LG/BRIDLE 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 30, 31 NS6

N32A-E 5 SAMPLE 2 150 RFWN Sch 160 - - Dwg Dwg 4,8 1/4" - - 11, 56, 11 NS3

N31 1 AGAR FLUSH 2 150 RFWN Sch 160 - - Dwg Dwg 4,8 1/4" - - 11, 57, 11 NS3

N30A-M 13 SAMPLE 2 150 RFWN Sch 160 - - Dwg Dwg 4,8 1/4" - -
11, 56, 59 ,69,70, 11, 

(113-116 EKLM)
NS3

N29A-C 3 I/F LC 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 53, 54, 55 NS6

N28A-C 3 I/F LC 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 10, 73, 74, 75, 113-116 NS6

N27 1 SAMPLE (FUTURE) 2 150 RFWN Sch 160 - - Dwg Dwg 4,8 1/4" - - 11, 49, 113-116, 11 NS3

N26 1 TT 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 65 NS6

N25 1 SPARE 10 150 RFWN Sch 60 (XS) 0.250" 2.00" 1.00" Dwg 3,8 1/4" - 3/16" 6, 18, 83 NS6

N24A/B 2 ENTRANCE BUSHING 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 33, 27 NS6

N23A-D 4 F/T DESAND FLUSH 3 150 RFWN - - - - - - - - - DWG: D-9406-06 -

N22A-D 4 F/T DESAND FLUSH 3 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 9, 39, 9 NS3

N21A-G 7 DESAND FLUSH 3 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 9, 36, 9 NS3

N20A-G 7 DESAND DRAIN 3 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 9, 37, 9 NS3

N19 1 LSLL 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 29, 109, 110, 115, 116 NS6

N17A-C 3 DESLUDGE DRAIN 3 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 9, 40, 41, 9 NS3

N16A-D 4 LG 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 51, 52, 61, 62 NS6

N15 1 PIT 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 60 NS6

N14A-P 16 TG 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 64, 65, 66, 68 NS6

N13A/B 2 TSHH 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 63 NS6

N12A/B 2 TT 2 150 RFWN Sch 160 - - 1.00" Dwg 4,8 1/4" - - 11, 48 NS6

N11A/B 2 FG PREHEAT 2 150 RFWN Sch 160 - - 6.00" Dwg 4,8 1/4" - - 11, 50, 67, 76 NS3

N9 1 LSHH 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 28, 109, 110, 115, 116 NS6

N7 1 OIL LC (FUTURE) 4 150 RFWN Sch 160 - - 1.00" Dwg 4,8 3/8" - - 8, 32, 117, 110, 115, 116 NS6

N6B 1 TREATED WATER OUT 6 150 RFWN Sch 80 (XS) 0.250" 2.00" 1.00" Dwg 3,8,9 1/4" - 3/16" 7, 20, 84 NS6

N6A 1 FREE WATER OUT 6 150 RFWN Sch 80 (XS) 0.250" 2.00" 1.00" Dwg 3,8,9 1/4" - 3/16" 7, 20, 84 NS6

N5A-C 3 DRAIN 6 150 RFWN Sch 80 (XS) 0.250" 2.00" FLUSH Dwg 5,8 1/4" - 3/16" 7, 19, 86 NS5

N4A/B 2 OIL OUT 4 150 RFWN Sch 160 - - Dwg Dwg 4,8 3/8" - - 8, 34, 8 NS3

N3 1 RELIEF 6 150 RFWN Sch 80 (XS) 0.250" 2.00" 1.00" Dwg 4,8 1/4" - 3/16" 7, 21, 86 NS6

N2 1 GAS OUTLET 4 150 RFWN Sch 160 - - FLUSH Dwg 6,8 3/8" - - 8, 35 NS5

N1 1 EMULSION INLET 10 150 RFWN Sch 60 (XS) 0.250" 2.50" 1.00" Dwg 3,8 3/8" - 3/16" 6, 17, 85 NS6

A1-7 7 ANODE  4 150 RFLWN  0.750" - - MAX Dwg 4 3/8" - - 12 NS1

M1-3 3 MANWAY IN SHELL 24 150 RFWN Sch xs 0.500" 4.00" 1.00" Dwg 3,8,9 3/8" - 5/16" 5, 16, 82, 101-104 NS6

F1-2 2 FIRETUBE FRAME 30 75
ROLLED 

PLATE
1.000" - - MAX Dwg 4 1/2" - - DWG: D-9406-06 NS1
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MATERIAL NOTES:

M1. MATERIAL & FORMING SHALL MEET THE REQUIREMENTS OF THE LATEST EDITION OF ASME SECT. VIII,

DIV.1 & ASME SECT. 2, PART D.

M2. FLANGES SHALL BE IN ACCORDANCE WITH ASME B16.5, NPT SHALL BE IN ACCORDANCE WITH B1.20.1-

1983.

M3. ALL MATERIALS SHALL MEET THE REQUIREMENTS OF THE LATEST EDITION NACE MR-01-75/ISO 15156.

M4. ACCEPTABLE MATERIAL SUBSTITUTIONS: SA-106-B REPLACE WITH SA-333-GR6, SA-105-N REPLACE 

WITH SA-350-LF2 CL1 , SA-234-WPB REPLACE WITH SA-420-WPL6.

M5. MTR'S ARE REQUIRED FOR ALL MATERIAL.

M6. MATERIALS SHALL BE IN ACCORDANCE WITH CNRL SPECIFICATIONS: 7.01 - PRESSURE VESSELS & 7.02

- SOUR SERVICE SUPPLEMENT FOR PRESSURE VESSELS.

M7. PLATE MATERIAL SHALL HAVE THE FOLLOWING CHEMICAL PROPERTIES:

      THE RATIO OF PERCENT MANGANESE TO PERCENT CARBON (%Mn/%C) SHALL BE GREATER THAN OR 

EQUAL TO 2.5 AND THE CARBON EQUIVALENT (CE) SHALL BE A MAXIMUM OF 0.45, CALCULATED USING 

THE FOLLOWING EQUATION: CE=%C+%Mn/6+(%Ni+%Cu/15)+(%Cr+%Mo+%V/5).  

M8. SULPHUR CONTENT SPECIFICATIONS:

       PLATE: SULPHUR LIMIT OF 0.003% MAX. 

       SEAMLESS PRODUCTS: SULPHUR LIMIT OF 0.010% MAX.

       FORGINGS: SULPHUR LIMIT OF 0.025% MAX. 

M9. A FINE GRAIN, NORMALIZED MICROSTRUCTURE (ASTM GRAIN SIZE 5 OR SMALLER) IS REQUIRED FOR 

PRESSURE PLATE.
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CUSTOMER SPECIFICATIONS:

▪  CNRL PRESSURE VESSEL SPECIFICATIONS - SECTION 7.01

▪  CNRL SOUR SERVICE SUPPLEMENT FOR PRESSURE VESSEL - SECTION 7.02

▪  CNRL STRESS RELIEVING SPECIFICATION - SECTION 8.05

▪  CNRL EXTERNAL PAINTING AND COATING SPECIFICATION - SECTION 15.01

▪  CNRL INTERNAL COATING OF TANKS AND VESSELS SPECIFICATION - SECTION 15.04

▪  CNRL WELDING OF PRESSURE COMPONENTS - SECTION 8.04
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NS1. MINIMUM I/S PROJECTION = 10mm (3/8") FROM SHORT SIDE OF NOZLE TO SHELL OR HEAD.
        IF PROJECTION EXCEEDS VALUE DO NOT TRIM BACK. 
NS2. I/S PROJECTION STATED IS REQUIRED FOR DESIGN CALCULATIONS.
        IF PROJECTION EXCEEDS VALUE, DO NOT TRIM BACK.

NS3. I/S PROJECTION STATED IS CRITICAL FOR PROCESS OR FABRICATION PURPOSES AND MUST BE HELD.
NS4. NOZZLE NECK TO BE GROUND FLUSH WITH INSIDE OF SHELL OR HEAD.
NS5. NOZZLE NECK TO BE SET FLUSH WITH INSIDE OF SHELL OR HEAD.
NS6. I/S PROJECTION STATED IS A MINIMUM REQ'D BY CUSTOMER. DO NOT TRIM BACK.
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NDE NOTES:

N1. VESSEL IS IMPACT TEST EXEMPT PER UCS-66(a)(g) & UG-20(f)1-5.

N2. SHELL & HEAD PLATE MATERIAL OVER 1/2" THICK (ITEMS 1, 2 & 3) SHALL BE UT SCANNED IN 

ACCORDANCE WITH ASTM A-435 ON A 100mm GRID PATTERN.

N3.  HARDNESS TESTS ARE REQUIRED ON PARENT METAL, WELD DEPOSIT MATERAL & HEAT AFFECTED 

ZONES. HARDNESS SHALL MEET THE RECOMENDED LIMITS OUTLINED IN NACE MR-01-75/ISO 15156. BASE 

MATERIAL MAXIMUM ACCEPTABLE HARDNESS: 250 HV OR 22 HRC.

N4. REINFORCING PADS PADS SHALL BE TESTED IN ACCORDANCE WITH ASME SECT. VIII, DIV. 1 PARA. 

UG-37(g) USING COMPRESSED AIR & SOAP SUDS.

N5. MPI SHALL BE PERFORMED ON ALL WELD AREAS WHERE TEMOPRATY ATTACHMENTS HAVE BEEN 

REMOVED.

 

FABRICATION NOTES:

F1. UNLESS OTHERWISE NOTED ALL BOLT HOLES SHALL 

STRADDLE THE NATURAL CENTERLINES OF THE VESSEL.

F2. ALL INTERNAL & EXTERNAL WELD SIZE & TYPE SHALL BE AS 

NOTED ON THE FABRICATION DRAWINGS.

F3. TACK & ATTACHMENT WELDING WPS: 1SMP1P REV.0 / 

2GMSMSAP1P REV.3 (DC) 

F4. CARBON TO STAINLESS STEEL WELDING WPS: 1SMP1P8P 

REV.0

F5. SURFACE PREP. & PAINTING - SEE SCHEDULE: 9406-90.

F6. INTERNAL COATING - SEE SCHEDULE: 9406-91.

F7. INSULATION (2" THICK) - SEE SCHEDULE: 9406-92.

F8. PRIOR TO SHIPPING, ALL FLANGE FACES SHALL BE FITTED 

WITH TEMPORARY PROTECTIVE COVERS.

F9. PRIOR TO SHIPPING, THE VESSEL SHALL BE MARKED IN (2) 

HIGHLY VISIBLE LOCATIONS WITH 75mm HIGH BLACK 

LETTERING: "STRESS RELIEVED - DO NOT WELD".

F10. VESSEL VERTICAL LIFT ANGLE = 90.

F11. NOZZLE M3 REPAD IS SPLIT (IN ANY DIRECTION) J.E. = 1.0. 

F12. NOZZLES M1, M2, N6A/B REPADS ARE SPLIT 

(PERPENDICULAR TO THE VESSEL LONG AXIS) J.E. = 1.0. 

F13. INTERNAL WELD PREPARATION MUST MEET OR EXCEED 

THE REQUIREMENTS OF NACE SP 0178 DESIGNATION "C". THE 

ROOTS ON ALL NOZZLES MUST BE GROUND SMOOTH AND FLUSH 

FOR INTERNAL COATING AND MEET SP 0178 DESIGNATION "A".

F14. NOZZLES N28A-C, N29A-C & N31 ARE MOUNTED AT 10° 

ANGLE.
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