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§ THE NATIONAL BOARD

OF
BOILER & PRESSURE VESSEL INSPECTORS

Certificate of Authorization

€95
VAN

This is to certify that

Hudson Products Corporation
9660 Grunwald Road

Beasley, Texas 77417

United States

is authorized to use the R Symbol in accordance with the
provisions of the National Board.

The scope of Authorization is limited as follows:

Metallic
Repairs and Alterations
At
Shop and Field Locations

In Accordance with the National Board Inspection Code

Part 3
Certification Number: 2574
Issue Date: January 12, 2016
Expiration Date: January 11, 2019

Executive Director @%
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§ THE NATIONAL BOARD

OF
BOILER & PRESSURE VESSEL INSPECTORS

Certificate of Authorization
to Register

A
&I\Bf

This is to certify that

Hudson Products Corporation
9660 Grunwald Road
Beasley, Texas 77417

is authorized to apply the “NB” mark and register boilers,
pressure vessels or other pressure retaining items with the
National Board.

The scope of Authorization is limited to items manufactured
in accordance with:

ASME Designator(s): U, S

Issue Date: February 1, 2016

This Certificate of Authorization to Register will remain in
effect as long as the manufacturing organization holds a
valid Certificate of Authorization issued by the American
Society of Mechanical Engineers.

Executive Director %’__
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CERTIFICATE OF
AUTHORIZATION

S

The named company is authorized by the American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the certification mark and the
authority granted by this Certificate of Authorization are subject to the provisions of the
agreement set forth in the application. Any construction stamped with this certification
mark shall have been built strictly in accordance with the provisions of the ASME Boiler
and Pressure Vessel Code.

= COMPANY:
Hudson Products Corporation
9660 Grunwald Road
Beasley, Texas 77417
SCOPE:

Manufacture and assembly of power boilers at the above location and field sites
controlled by the above location

LR R AR RER AR AA L

LT

AUTHORIZED: February 1, 2016
EXPIRES: December 31, 2018
CERTIFICATE NUMBER: 8,729

S L

Board Chair, Conformity Assessment

efnc

Nirartar Conformitv Assessment

The American Society of Mechanical Engineers
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CERTIFICATE OF
AUTHORIZATION

U

The named company is authorized by the American Society of Mechanical Engineers
(ASME) for the scope of activity shown below in accordance with the applicable rules of
the ASME Boiler and Pressure Vessel Code. The use of the certification mark and the
authority granted by this Certificate of Authorization are subject to the provisions of the
agreement set forth in the application. Any construction stamped with this certification
mark shall have been built strictly in accordance with the provisions of the ASME Boiler
and Pressure Vessel Code.

T R T LT TR R EAEY

COMPANY:
Hudson Products Corporation
9660 Grunwald Road
Beasley, Texas 77417
SCOPE:

Manufacture of pressure vessels at the above location and field sites controlled by
the above location (This authorization does not cover impregnated graphite)

LR PR AR R AR AT EE N
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AUTHORIZED: February 1, 2016
EXPIRES: December 31, 2018
CERTIFICATE NUMBER: 8,728

Sl ..

Board Chair, Conformity Assessment

gfdysenst

Director, Conformity Assessment
Project Job No : S16286-I0M 50f131
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INTRODUCTION



RECEIVING THE EQUIPMENT

The SMITHCO Air Cooled heat Exchanger should be inspected thoroughly by
receiving personnel. Check the columns, fan drive support, plenum panels, fan ring
and guard, and cooling sections for damage. Any damage in transit must be noted
on receiving documents presented by the carrier. Prompt claim filing will expedite
compensation from the carrier.

The base unit is a shop assembled cooling unit. The columns, braces, walkway
supports, and walkways may be shipped disassembled due to shipping limitations.
The ship loose items with the part number or piece mark number shown as the Item
number. Each ship loose item should be counted and marked as received.

To enable assembly of the components, the appropriate assembly instructions will
accompany the shipment.
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SHIP LIST
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CERTIFIED
APPROVED FOR FABRICATION

6-Nov-2017

SMITHCO ENGINEERING SMITHCO ENGINEERING INC-

P.O. Box 571330
Tulsa, OK 74157-1330
Phone (918) 446-4406 Fax (918) 445-2857

Ship To: Date: 11/17/2017
DOMINION TRANSMISSION ‘(]:Ob t# :Péf)%g?gfg%
PO BOX 25459 S#S i Via
TBD ipped Via:
ATTN: Texas Eastern Transmissi
Item # Qty  Description Weight(lbs)

4 SMITHCO Model 1 F60-142-3 Air Cooled Heat Exchanger 297,500 TOTAL
74,375 PER UNIT

UNIT DESCRIPTION: Size(ft)(Length x Width x Height) Weight(lbs)
61.5x 14.2x 12.2 72,000 each

SHIPPING BEAMS: 16) 12 X 26 X 170.3750

LOOSE STRUCTURE:

Note: Stubbed Columns

111 16 BOTTOM CENTER COLUMN {W 6.00 x 15 x 64} 1616
131 64 END COLUMN BRACE {L250x0.25x 110} 2368
136 96 SIDE COLUMN BRACE {L250x0.25x 110} 3552
132 320 BRACE SPACER {2.50 x 0.25 x 2.50} 320
WALKWAYS:

INLET END:

1311 4 BOTTOM LEFT COLUMN {W 6.00 x 15 x 64} 404
1316 4 BOTTOM RIGHT COLUMN {W 6.00 x 15 x 64} 404
1326 8 WALKWAY SUPPORT {W 6.00 x 15 x 52} 568
1331 16 WALKWAY COLUMN BRACE {L 3.00x 0.25x 70} 432
1336 4 WALKWAY FLOOR {FLR 31 x8.00 x 176} 2644
1341 8 WALKWAY OUTSIDE RAIL {L 44 x2.50x 176} 1960
RETURN END:

2311 4 BOTTOM LEFT COLUMN {W 6.00 x 15 x 64} 404
2316 4 BOTTOM RIGHT COLUMN {W 6.00 x 15 x 64} 404
2326 8 WALKWAY SUPPORT {W 6.00 x 15 x 52} 568
2331 16 WALKWAY COLUMN BRACE {L 3.00x 0.25x 70} 432
2336 4 WALKWAY FLOOR {FLR 31 x8.00 x 176} 2644
2341 8 WALKWAY OUTSIDE RAIL {L 44 x250x 176} 1960
1361 4 LADDER {2.50 x 0.25 x 168} 1064
A71-27 4 FABENCO SAFETY GATE
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LOOSE BOLTS:
292 422 BOLT,NUT,LOCK&(2)FLATS 5/8" X 2" A-325 GALV.
293 844 BOLT,NUT,LOCK&(2)FLATS 5/8" X 2 1/2" A-325 GALV.
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LIFTING DETAIL
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ANGLE & WIRE ROPE SIZE
BY OTHERS

NOTE: SPREADER BEAM IS NOT
REQUIRED FOR UNITS WITH
29 FT. TUBES & SMALLER

FIELD SUPPUED

=

APPROXIMATE TUBE LENGTH
SIDE_VIEW

ANGLE & WIRE ROPE SIZE
BY OTHERS

NOTE: SPREADER BEAM IS NOT
REQUIRED FOR UNITS WITH >
29 FT. TUBES & SWALLER |

FOR INFORMATION ONLY
NOT FOR REVIEW

N L. SMITHCO
I l - ENGINEERING, INC,
Tulsa, Oklahoma

COIL SECTION & STRUCTURE
et APPROXIMATE TUBE LENGTH ——————————* END VIEW LIFTING DETAIL
' o KM ox0 - [ou 10/12/32
SIDE VIEW JoB NO. _STD. [ owa wo. A—1000
REVISION el T TTTTTF
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SHORT TERM AND LONG TERM STORAGE
RECOMMENDATIONS

Shut down periods of an air cooled heat exchanger for an extended period of time can cause
serious damage to some components under almost any conditions. Shut down in a wet or humid
atmosphere can cause condensate to damage the electric motors, bearings, and unprotected
machined surfaces. Drive belts can be damaged by extended exposure to either wet or dry
conditions. The terms of shut down as shown below are general and based on moderate
conditions. If the shutdown is on a coastal or tropical area, the conditions will require a higher
level of protection for even a short storage period.

Shut Down Period — 1 Month or Less

If the unit will be idle for a period longer than one week, it will be necessary to run the unit for
ten (10) Minutes every week it is idle. This short operation will keep the gears and bearings
coated with oil and prevent rusting due to condensation of moisture resulting from temperature
changes.

Shut Down Period - 1 to 6 Months (Moderate Conditions)

Nozzles covered and sealed with tape

Drive belts relieved of tension

Motors covered (shrink wrap and add desiccant bags) to protect against weather

Plywood covers on fin tube bundle to avoid damage to the fins

Coat all exposed machined surfaces with rust inhibiting preservative

Rotate the fan and motor shafts by hand every sixty (60) days (maximum) to circulate
lubricant and avoid “brinelling” the bearings

7. Parts such as vibration switches, louver actuators, and all other parts boxed separately
should be properly marked and stored indoors in an area designated for the cooler

SO

Shut Down Period — 6 Months or Longer (Moderate Conditions)

1. Nozzles — Install gaskets and seal with metal covers or blind flanges

2. Nitrogen purge of bundle to retard corrosion. Check the purge pressure every week and
recharge as necessary to maintain five (5) to fifteen (15) psi pressure

3. Remove motors and drives from unit and store inside a humidity controlled building

4. If the electric motors have internal space heaters, they can be connected to power
continuously to avoid condensate in the motors

5. Plywood covers on fin tube bundle to avoid damage to the fins

6. Coat all exposed machined surfaces with rust inhibiting preservative

7. Rotate the fan and motor shafts by hand every sixty (60) days (maximum) to circulate
lubricant and avoid “brinelling” the bearings
Project Job No : S16286-I0M 14 of 131



8. Parts such as vibration switches, louver actuators, and all other parts boxed separately
should be properly marked and stored indoors in an area designated for the cooler

The above are recommendations only. All or part of the recommendations may be selected
depending on length of shut down and weather conditions at the site. You are advised to
document all steps taken to protect the components during storage should a warranty issue arise
at a later date. These recommendations are made with the understanding that Smithco assumes
no responsibility for deterioration on any part of the equipment due to corrosion or erosion, when
such deterioration occurs after leaving Smithco premises.

Project Job No : S16286-I0M 15 0f 131



SECTION (2)

INSTALLATION
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PREPARING FOR START UP

1. FIELD ASSEMBLED COMPONENTS

Structural components requiring field assembly are to be assembled per the
drawing furnished. All parts are marked with a piece mark and the drawing
shows the location of the part by piece mark number.

After Assembly:

Check all bolts (including shop assembled unit) to confirm they are tightened.
Remove any protective plywood panels from the top of the tube bundles.
Remove any restraint used to keep the fan from rotating during transport.

2. BEARINGS

Rotate the fan by hand to confirm that the shaft, bearings, speed reducer and
driver turn freely.

3. ELECTRIC MOTORS

Remove the condensate drain plug from each motor to drain any condensate
that may have accumulated during storage. If space heaters are provided in
the electric motors, activate them approximately 24 hours before starting the
equipment.

4. V-BELT DRIVES

Check V-Belt tension in accordance with V-Belt tensioning in the
Maintenance section of this manual.

5. GEAR BOX

Check gearbox for oil. Some gearboxes are shipped with no oil and must be
filled and serviced per the Maintenance section of this manual.

6. LOUVERS

Check all louvers for ease of movement prior to operation. If they do not
operate freely, loosen the frame mounting bolts and adjust the frame until
the louvers move freely. Retighten the bolts.
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7. FLOATING HEADER BOLTS TO BE REMOVED PRIOR TO
BEING PUT IN SERVICE

If the bundle has an even number of passes, bolts attaching return header(s)
to side frames must be removed. If the bundle has an odd number of passes,
the bolts attaching the outlet header to the side frames must be removed. In
either case, the bolts must be removed before the unit is put into service to
allow thermal expansion of the tubes.

Failure to remove these bolts may result in serious damage to the
bundle. See attached drawing.

8. FANS

The fan must be checked for adequate fan blade tip clearance. Move the
blades around the inside of the fan ring and observe where blades have the
least amount of clearance. The fan tip clearance should be approximately 1/2"
for fans up to 9ft. Dia., 5/8" for fans 9 ft to 11 ft. Dia., 3/4" for fans 11 ft. Dia.
and larger.

Confirm the fan blade pitch setting. Looking into the end of the fan blade, the
leading edge of the blade should be down and to the left. See the maintenance
section for vendor instructions to set the blade pitch.

9. HYDROSTATIC TEST

SMITHCO tube bundles are hydrostatically tested at 1.3 times the design
pressure before being released for shipment. To ensure that no damage has
occurred during shipment and/or erection, i1t 1s good practice to
hydrostatically test the entire system, including piping, heat exchangers,
pumps, etc., prior to start-up. Do not use water to hydrostatically test Oil
Coolers. Movement during shipment and temperature fluctuations may cause
minor seepage at the plug to plug-sheet joint. If this occurs, it will require
tightening the plugs. Please contact the factory at the phone number below
for advice on how to proceed.

After hydrostatic test, remove the test connections. Completely drain the
bundle and, if required, dry it. Connect all process piping and auxiliary
connections. Inspect all process connections as well as vent, drain,
temperature and pressure connections to confirm they are plugged or
connected properly.
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FLOATING HEADER BOLTS
TO BE REMOVED PRIOR TO
BEING PUT IN SERVICE

Bolts stiaching reium header to sdaframe must be removed pricr to this
wnit being put in senace, 1o allow for thermal expansion of this bundia.

Failure to remove these bolts
may result in serious damage
to this bundle.
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START UP

WARNING! Turn off and lock out or tag power source before
proceeding

1. Complete wiring of all electrical components including the motor(s), vibration
switch(s), controls, etc. DO NOT START MOTORS.

2. Remove all hand tools and debris from the cooler plenum, drive supports, and
any area containing components that will be moving when the fan is turning.
Any loose debris under or around the unit may be pulled into the fan and
should be removed from the area of the unit.

3. If the unit is equipped with a fan anti-wind milling device, it must be
disengaged prior to supplying power to the electric motors or
serious damage could occur.

4. Install all equipment guards to protect personnel from possible injury.

5. Switch on the fan driver momentarily to check for proper direction of rotation
and fan blade orientation. A forced draft horizontal cooler fan should rotate
counter-clockwise (left hand rotation) when looking at the air intake of the
fan. The fan in an induced draft cooler should rotate clockwise looking at the
air discharge of the fan.

6. Re-engage the anti-wind milling device if the unit is so equipped.

7. If the starting torque trips the vibration switch, turn the adjusting screw
located on the right hand side of the vibration switch to the right (clockwise)
for a less sensitive setting.

8. When the above steps are completed, start the fans and let them run for
several minutes to warm the motors, bearings, etc. The fan should run
smoothly and evenly in the fan ring. If there is noticeable vibration in the
unit, stop and lock out the motor(s) and check the drive bolting for tightness.
If necessary, tighten the bolts. If the vibration persists, check the fan blades
for proper pitch and possible damage.

With the unit running smoothly, the next step is to start he process through
the tube bundle(s). The following methods of introducing the process fluid
into the bundle should be followed.
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The process start-up should minimize thermal shock to the tube bundle(s)
and avoid overcooling critical services during conditions of low ambient
temperature and low heat load.

9. Low pour point and low viscosity services should have the process fluid
introduced at a low rate and gradually increased to the design flow rate with
the fans off. Start the fan(s) one at a time as the process fluid starts to exceed
the design operating temperature. Start the fan(s) until all fan(s) are on or
the process temperature is at the design operating temperature.

10.High viscosity fluids and fluids with a pour point above the ambient air
temperature should have the process fluid introduced rapidly to prevent over
cooling the first process liquid to contact the tubes. When the design process
flow is reached and the process temperature begins to exceed the design
temperature, start the fan(s) one at a time until the process temperature is at
the design temperature or all the fan(s) are running.
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SECTION (3)

OPERATION



OPERATION

This section of the manual contains drawings and documents specific to
this air cooled heat exchanger. Please consult the Maintenance section
of this manual for schedules of periodic maintenance.

LIST OF DOCUMENTS IN THIS SECTION (IF APPLICABLE)

Specification Sheet(s)
Drawing(s)
Calculations

Weld Map

Weld Procedures
Vendor Specific Data

A

OTHER REFERENCE SOURCES

VENDOR WEBSITES

Electric Motors:

Fans:

Fan Shaft Bearings:

V-Belts:

Vibration Switches:

Spiral Bevel Gear Boxes:

Louver Actuators/Controllers:

Louvers:

Project Job No : S16286-I0M

www.reliance.com

WWWw.sea.slemens.com/motors

www.cofimco.com
www.moorefans.com

www.dodge-pt.com

www.gates.com
www.dayco.com

www.fwmurphy.com
www.metrix1l.com
www.icca.invensys.com (Robert Shaw)

www.amarillogear.com

www.hubcityinc.com

www.alrtechproducts.com
WWW.emersonprocess.com

www.airtechproducts.com
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SPECIFICATION SHEET(S)
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SMITHCO Engineering Inc. AIR COOLED EXCHANGER Date | 06/06/16 |Rev 1
PO Box 571330 Tulsa, OK 74157 Proposal/Job No. 2016B-286-01
Ph. (918) 446-4406 FAX (918) 445-2857 SPECIFICATION SHEET Reference 70301548
Customer ATLANTIC COAST PIPELINE Item No. D2.2C CASE 2
Plant Location NORTHAMPTON, NC
Service GAS COOLER
Model 4 F60-142-3 Type |FORCED No. of Bays 4
Surface per Unit-Finned Tube 473,924 Ft2 Bare Tubes 22,385.30 Ft?
Heat Exchanger 26,430,000 BTU/Hr Eff MTD | 14.7 Counter Flow °F
Transfer Rate-Finned tube 3.81 |Bare Tube, Service | 80.59 BTU/Hr.Ft*°F
PERFORMANCE DATA - TUBE SIDE
Fluid Name NATURAL GAS Lethal Service | Yes [] No [X] IN ouT
Total Fluid Entering Lb/HrI 1,485,910 Density Lb/Ft3 4.96 5.4
IN ouT Specific Heat [Liq/Vap] BTU/Lb°F /0.701 /0.728
Temperature °F 105.0 80.0 Cond. Avg [Lig/Vap] BTU/HrFt°F /0.0265
Liquid Lb/Hr Pour/Freeze Point °F
Vapor Lb/Hr (MW) 1,485,910 (17.8) 1,485,910 (17.8) Bubble Point °F
Nocond  Lb/Hr (MW) Latent Heat BTU/Lb
Steam Lb/Hr Pressure Psia 1,400.00
Water Lb/Hr Pressure Drop Allow/Calc Psi 2.00/1.30
Visc. [Lig/Vap] Cp /0.014 /0.014 Fouling resist, Inside Ft2Hr°F/BTU 0.0010
PERORMANCE DATA - AIR SIDE
Air Quantity SCFM 981,400 |Lb/Hr | 4,416,000 Altitude Ft 145
Air Quantity/Fan ACFM 80,600 Temperature In °F 60.0
Temperature Out °F 84.8
DESIGN - MATERIAL - CONSTRUCTION
Design Pressure 1,527 Psig| Test Pressure | 2,443 Psig| Design Temperature 130 / MDMT -20 °F
TUBE BUNDLE HEADER, Type |PLUG BOX TUBE Material SA-249 T304
Size 7.1 x 60.0 Material SA-516 GR-70N
No. 8 |No.TubeRows | 5 |No.Passes 1 |stopein/rt|  0.0625]op0 | 1.000 In|Avg. thick 0.0650 In
Bays 4 In Parallel In Series Plug A105 1832 No./Bundle 178 |Length 60.0 Ft
Bundle 8 In Parallel In Series Gasket CS 1813 Pitch 2.3125 InA
Pass Arrangement | (Top to Bottom) Corrosion Allowance | 0.0625 In|{FIN Type L-TENSION
Row/Pass 5/1 Size In Nozzle (2) 8.00 SCH 120 SA-234 WPB/WPC In |Material ALUM
Turbulators NO Size Out Nozzle (2) 8.00 SCH 120 SA-234 WPB/WPC In |OD 2.250 In|Stock Thick 0.016 In
Steam Coil NO Rating & Face 900-RF SA-105 No/In 10 Support Chan. / Staple
Hailscreens YES  |Bugscreens |NO Vent (1) 1-6000 |Drain (1) 1-6000 | Code-ASME Vill,Div 1 YES  |stamp| NATLBD
Louvers NONE (0) Tl pI Radiograph |  YESAPI-661  |HeatTreat | YES
Frame Finish HTC 1 Coat Galvanize Header Finish | WMSB 1 Coat Metalize Tube Hole Grooving I YES
MECHANICAL EQUIPMENT
FAN Mfg & Model MOORE 10K MAG HD DRIVER Type | ELECTRIC MOTOR SPEED REDUCER Type I V-BELT
No./Bay 3 RPM 99 S.F. 1.15 Insul/TR CLASSF/B BELTS (2) 5VX-1320 SHEAVES 37.4/4.3
Dia. 12.0 Ft|No. Blades 3 No./Bay 3 Frame 254T HP | 5.0 |No/Bay I 3 Test Run Fan
Pitch ADJUSTABLE |Angle © 215  |RPM (3) 860 Duty CHEM  |HP Rating 8.20 |Ratio | 8.7
Blade ALUMINUM |Hub GALV STEEL |Enclosure EXPLOSION (H.E.) V&D V&D Support I SUSPENDED FROM STRUCTURE
HP/Fan, Des. | 3.7 |DBA 68 V/P/C 460/3/60 ISpace Heater NO Vibration Switch I MURPHY VS-2EX
STRUCTURE WALKWAYS
Mounting | GRADE Inlet header In[{30 GRATING
Windload psi| 30 [seismic ] 2 Outlet/Return In|30 GRATING
Finish HTC 1 Coat Galvanize Drive Access In|NONE
NOTES
Coil Volume (ft*3): 48.2
Assembled Drive, Structure & Bundles (Within Shipping Restrictions)
Plot Area 56.8 X 60.0 Ft|Weight Bundle 22,244 Lbs|Total Shipping 303,795 Lbs
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DRAWING(S)
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5 o DETAILB CERTIFIED
T 8 ﬁ APPROVED FOR FABRICATION
o ¥ @ 25-Jun-2018
g =~ SMITHCO ENGINEERING
< | | | ¥
- 21.0000 ——=tt——— 21.0000 ——= 76.3125
BACK HEADER 7.15625 8 SPA @ 7.7500 = 62.0000
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0 0 =4 REV 4: CHANGE ASME DATE JJ 6/19/18
8 g &% 13-'\9800 REV 3: ADDED DIM FOR TUBE SPACING JJ 3/1/18
NOTE: © 3 - REV 2: UPDATED PWHT AND ADDED CUSTOMER INFO AM  11/2/17
- STIFFENER DETAIL REV 1: CERTIFIED FINAL JJ 6/24/2016
1)1 XNOZZLE LOADS IN ACCORDANCE WITH API STD. 661 FEBRUARY 2006. R o G 0 o0
MACHINING DRILL REAM SPECIAL THICK LENGTH WIDTH BEVELS MATERIAL SPECIFICATIONS TUBES 178 TF 36 ROWS 5 PASS 1 LGTH 720 IN. TESTPRESSURE: 2443  TIME:480  MIN. W/ CHART AIR COOLED DIVISION
TUBEHOLE: 09375  1.010£0.002 DG FRONT TUBE PLUG 1.6250 84.0625 11.7500 NONE PLATE: SA-516 GR70 NORM TUBEOD 1.0000 X 0.0685  MATL SA-249 T304 HEADS: V\mm 'g%TAATLN?EL/T\ELTlgELEAN [
PLUGHOLE:  1.0312 SF 1.3750 TAP 2.0000 FRONT COVER 08750 84,0625 3.6125 LONG FLG: SA-105 FINTYPE L-TENSION 10 - 0.625 - ALUM . BUNDLE DETAILS
NOZZLE: IN  (2)8-900#RF SCH 160 W/ TRANSITION| FRONT END 08750 38125 96875 ALL SIDES FRONT PLUG QTY:178 TYPE A105-1832  GASKET: CS-1813 FRAME: vv/m-[l)IOOAL\TCLE\wAMZE - G EE
OUT (2)8-900#RF SCH 160 W/ TRANSITION| FRONT STAY 10000 41250 76.3125 DBLS ?E/L\ﬁs |$(\6111955 25 WP REARPLUG QTY: 178 TYPE A105-1832 COLLVOLUME. co 425 R BlC FEET G: W :
VENT:  (2) 1-6000 162 4.062 "7 s oh FRAME THICK:  0.3750 : _
REAR LJBERLUG 16250 840629 LS00 NONE LENGTH: 7292500 IN.  DEPTH:  21.0000 IN. X 4.0000 IN. ng:gmgg"é'géu% 1227 Esi SERVICE: GAS COOLER
WEIGHT: REAR END 0.8750 38125 9.6875 ALL SIDES EABRICATE PER: A SUPPORT: 11 BINDER: 11~ CLOSER: 4 83.6875 MDMT: 0 F 9 ITEM: D2.2C CASE 2
HEAT TREAT:  (1125-1175) DEG. F (75) MIN. REAR STAY 1.0000 4.1250 76.3125 DBLS ASMEVIIL DIV, 1. 2015, STAMP SUPPORT TYPE: SCALLOPED CHANNEL CORROSION ALLOWANCE: 00625 PO#: 70301548
RADIOGRAPH: ~ API-661 ; 10 INCH SHOT APL-661 7THED 2013 FFOOT: 6" X 6.0625 B.FOOT: 6" X 2.3125 CUSTOMER: ATLANTIC COAST PIPELINE, LLC.
ALL PRESSURE WELDS 100% MT ’ ’ LOCATION: NORTHAMPTON, NC
ALL BUTT WELD&48% Rb No : S16286-I0M U 7or 13T
ALL FILLET WELDS 100% MT PLATE TOLERANCES:  +.0000"/ -.1250 CERTIFIED FINAL: DATE: QTY: 8 WEIGHT: 22800 r $16286-1
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Parts List
P/N ITEM QTY DESCRIPTION
111 4 BOTTOM CENTER COLUMN
131 16 ANGLE, 2-1/2 X 2-1/2 X 1/4
1311 1 BOTTOM LEFT COLUMN (WW) INLET
1316 1 BOTTOM RIGHT COLUMN (WW) INLET
136 24 ANGLE, 2-1/2 X 2-1/2 X 1/4
2311 1 BOTTOM LEFT COLUMN (WW) RETURN
2316 1 BOTTOM RIGHT COLUMN (WW) RETURN
132 60 BRACE SPACER
PART 132 BRACE SPACER
TYP BETWEEN BRACES
'
CERTIFIED
APPROVED FOR FABRICATION
6-Nov-2017
SMITHCO ENGINEERING

FOR INFORMATION ONLY
NOT FOR REVIEW

136 N.S. &F.S.
131 TYP 4-PLACES

- SMITHCO
!- ENGINEERING, INC.

‘ Tulsa, Oklahoma
@/’3

FIELD
ore ERECTION
1. USE 5/8" X 2 1/2" (A-325) BOLT, NUT, LOCKWASHER & (2) FLATWASHERS AT ALL COLUMN SPLICE CONNECTIONS.
2. USE 5/8" X 2 1/2" (A325) BOLT, NUT, LOCKWASHER & (2) FLATWASHERS AT ALL COLUMN BRACE CONNECTIONS. ENGR: AM | CK'D BY: | DATE: 11/1/2017
3. REMOVE REAR HEADER BOLTS BEFORE START UP. JOB NO- S16286 | DWG NO: FE-1
REV: 0 | SCALE: |aty: 4
Project Job No : 516286ﬂ-OM I 3 ¢ 2 I 1 28 of 131
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4 | 3 ¥ 2 | 1

Parts List
P/N ITEM QTY DESCRIPTION
2336 1 RETURN WALKWAY PLATFORM
2341 2 RETURN WALKWAY HANDRAIL
2326 2 RETURN END WALKWAY SUPPORT
2331 4 L3X3X1/4
1336 1 INLET WALKWAY
1341 2 INLET WALKWAY HANDRAIL
1326 2 INLET END WALKWAY SUPPORT
1331 4 L3X3X1/4
1361L 2 LADDER
2

A71-27 FABENCO SAFETY GATE

CERTIFIED
APPROVED FOR FABRICATION
LEFT UNIT 6-Nov-2017

SMITHCO ENGINEERING

’”m i|||| FOR INFORMATION ONLY
/’TI_'/’( NOT FOR REVIEW

/. - SMITHCO
= !- ENGINEERING, INC.

/\L
Tulsa, Oklahoma

FIELD
ERECTION
NOTE: ENGR: AM [ CKD BY: | DATE: 11/1/2017
1. USE 5/8" X 2" (A325) BOLT, NUT, LOCKWASHER & (2) FLATWASHERS AT ALL WALKWAY CONNECTIONS. JOB NO: 516286 | pwG NO: FE-2

REV: 0 | SCALE: | aty: 1

Project Job No : 516286ﬂ-OM I 3 ¢ 2 I 1 29 of 131
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4 | 3 ¥ 2 | 1

Parts List

P/N ITEM QTY DESCRIPTION
2336 1 RETURN WALKWAY PLATFORM
2341 2 RETURN WALKWAY HANDRAIL
2326 2 RETURN END WALKWAY SUPPORT
2331 4 L3X3X1/4
1336 1 INLET WALKWAY
1341 2 INLET WALKWAY HANDRAIL
1326 2 INLET END WALKWAY SUPPORT
1331 4 L3X3X1/4

CENTER UNITS

CERTIFIED
APPROVED FOR FABRICATION
6-Nov-2017

IIIIIIIIIIIIIIIIII

SMITHCO
ENGINEERING, INC.

Tulsa, Oklahoma

FIELD
ERECTION
NOTE: ENGR: AM | CKD BY: | DATE: 11/1/2017
1. USE 5/8" X 2" (A325) BOLT, NUT, LOCKWASHER & (2) FLATWASHERS AT ALL WALKWAY CONNECTIONS. i i '
JOB NO: 516286 | pwe NO: FE-3

REV: 0 | SCALE: |aty: 2

I 3 4& 2 I 1 30 0f 131

Project Job No : 516286ﬂ-OM
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Parts List
P/N ITEM QTY DESCRIPTION

2336 1 RETURN WALKWAY PLATFORM
2341 2 RETURN WALKWAY HANDRAIL
2326 2 RETURN END WALKWAY SUPPORT
2331 4 L3X3X1/4
1336 1 INLET WALKWAY
1341 2 INLET WALKWAY HANDRAIL
1326 2 INLET END WALKWAY SUPPORT
1331 4 L3X3X1/4
1361L 2 LADDER
A71-27 2 FABENCO SAFETY GATE

RIGHT UNIT

CERTIFIED
APPROVED FOR FABRICATION
6-Nov-2017

SMITHCO ENGINEERING

- SMITHCO
!- ENGINEERING, INC.

Tulsa, Oklahoma

FIELD
ERECTION
NOTE:
1. USE 5/8" X 2' (A325) BOLT, NUT, LOCKWASHER & (2) FLATWASHERS AT ALL WALKWAY CONNECTIONS. ENGR. AM | CKD BY: [DATE: 11772017
JOB NO: 516286 | pwe NO: FE-4

REV: 0 | SCALE: | aty: 1

Project Job No : 516286ﬂ-OM I 3 ¢ 2 I 1 31 of 131
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CALCULATIONS



Smithco Engineering

Customer: Atlantic Coast Pipeline Job: S$16286
Service: Gas Cooler ltem: D2.2C
Plant: Northampton, NC Page: 1o0f5
Revision: 0
PO No: 70301548 v2.2
Doc. No.: H 1 Plug Header Calculations CERTIFIED
APPROVED FOR FABRICATION
. 07-Feb-2018
TUBES 2015 ASME VIII, Div. 1, App. 1, Eq. (1) SMITHCO ENGINEERING
SA-249,TP304/304L,WLD
P  Design Pressure 1527 psig
Ro Outside Radius 0.5 in
Sd  Allowable Stress at 130 F 17000 psi
Sa Allowable Stress at 70 F 17000 psi
E Longitudinal Weld Eff 1 ~
CA Tube Corrosion Allowance 0 in
t Tube Thickness 0.0585 in
EMB Embedded Groove Depth 0 in
t(min) =P*Ro/(Sd*E+0.4*P)+CA 0.0434 in
MAWP(hot & corr) =(t-CA)*Sd*E / (Ro-0.4*(t-CA)) 2086.66 psig
MAP(new & cold) =t*Sa*E / (Ro-0.4%t) 2086.66 psig
NOZZLES App. 1, Eq. (1)
Ri Inlet Outside Radius 43125 in
ti  Inlet Nozzle Wall (0.906 * 0.875) 0.7928 in
Ro Outlet Outside Radius 43125 in
to Outlet Nozzle Wall (0.906 * 0.875) 0.7928 in
Sd  Allowable Stress at 130 F 20000 psi
Sa Allowable Stress at 70 F 20000 psi
E Longitudinal Weld Eff 1 ~
CA Nozzle Corrosion Allowance 0.0625 in
Inlet Pipe SA-234, WPB/WPC,S58,SMLS
t(min) =P*Ri/(Sd*E+0.4*P)+CA 0.3820 in
MAWP(hot & corr) =(ti-CA)*Sd*E / (Ri-0.4*(ti-CA)) 3632.72 psig
MAP(new & cold) =ti*Sa*E / (Ri-0.4*ti) 3968.31 psig
Outlet Pipe SA-234,WPB/WPC,S58,SMLS
t(min) =P*Ro/(Sd*E+0.4*P)+CA 0.3820 in
MAWP(hot & corr) =(to-CA)*Sd*E / (Ro-0.4*(to-CA)) 3632.72 psig
MAP(new & cold) =to*Sa*E /(Ro-0.4"to) 3968.31 psig
Flanges SA-105,N
MAWP(hot & corr) ASME B16.5at 130 F 2164.50 psig
MAP(new & cold) ASME B16.5at70 F 2220.00 psig
_Desig_jner: | GJH Date: | 1/15/2018 | Chkd By: | [ Date: |

Project Job No : S16286-I0M

33 of 131
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Smithco Engineering

SA-516,70,N

P
CA
h

H

a

t1
t2
t22
11
12
122
K
k1
k2
K1
K2

oo awmZ

COVER PLATE

(Sb)N
(Sb
(Sm+Sb
(Sm+Sb

DZ0

TUBE, PLUG, AND COVER PLATE

new & cold hot & corr

Design Pressure 1527
Header Corrosion Allowance 0.0625
Maximum Vertical Span 5.5 5.625
Horizontal Span 4.125 4.25
=H/h 0.7500 0.7556
Cover Plate 0.875 0.8125
Tubesheet 1.625 1.5625
Plugsheet 1.625 1.5625
=t173/12 0.0558 0.0447
=t273/12 0.3576 0.3179
=t22/3/12 0.3576 0.3179
=(l12/11)a 4.8039 5.3735
=122/12 1.0000 1.0000
=(122/11)a 4.8039 5.3735
=2k2+3 12.6079 13.7470
=3k1+2k2 12.6079 13.7470
=K1K2-k2"2 135.8806 160.1050
Allowable Stress at 70 F & 130 F 20000 20000
Plug Thread Pitch Dia at 1.125 Thread 1.0787 1.0787
Horizontal Tube Pitch 2.3125 2.3125
Ligament Efficiency of Tube/Plugsheet

=1-d/p 0.5335 0.5335

new & cold hot & corr

=Ph/4t1(act)*{4-[2+K(5-a"2)])/(1+2K)} 4324 4767
=P(t1/2)/2411*[-3H"2+2h"2*(1+2a"2K)/(1+2K)] -7240 -9108
=Ph"2(t1/2)/1211*(1+2a"2K)/(1+2K) 18213 22227
Membrane + Bending at Midpoint 11564 13875
Membrane + Bending at Corner 22536 26994

Customer: Atlantic Coast Pipeline Job: S$16286
Service: Gas Cooler ltem: D2.2C
Plant: Northampton, NC Page: 2o0f5
Revision: 0
PO No: 70301548
Doc. No.: H 1 INLET Plug Header Calculations Box 1

App. 13, Figure 13-2(a), Sketch (7) & 13-9(b)

psi
psi
psi
psi
psi

Project Job No : S16286-I0M
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Smithco Engineering

Customer: Atlantic Coast Pipeline Job: S$16286
Service: Gas Cooler ltem: D2.2C
Plant: Northampton, NC Page: 3o0f5
Revision: 0
PO No: 70301548
Doc. No.: H 1 INLET Plug Header Calculations Box 1
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3633 3892 psi
(Sb)M  =Phr2(t2/2)/1212*{[1+K(3-a*2)])/(1+2K)}/e 19641 22187 psi
(Sb)Q =Ph*2(t2/2)/1212*(1+2a"2K)/(1+2K) 5281 6010 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 23274 26079 psi
(Sm+Sb)Q Membrane + Bending at Corner 7219 8087 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 1 0.875 in
ep Stay Ligament & Weld Eff 0.59 059 ~
t(min) =Ph/2S*[2+K(5-a"2)]/(1+2K)/ep+2CA 0.9244 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 4125 425 in
D Maximum Span 10 10.125 in
Z =8.4-2.4d/D (Max 2.5) 2.410 2393 ~
C [Per 13-4(f)] 0.2 02 ~
P  Design Pressure 1527 psig
S Allowable Stressat 70 F & 130 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1 ~
t End Plate Thickness 0.875 0.8125 in
CA Header Corrosion Allowance 0.0625 in
t(min) =d*sqrt(ZCP/SE)+CA 0.8748 in

Project Job No : S16286-I0M
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Smithco Engineering

SA-516,70,N

P
CA
h

H

a

t1
t2
t22
11
12
122
K
k1
k2
K1
K2

oo awmZ

COVER PLATE

(Sb)N
(Sb
(Sm+Sb
(Sm+Sb

DZ0

TUBE, PLUG, AND COVER PLATE

new & cold hot & corr

Design Pressure 1527
Header Corrosion Allowance 0.0625
Maximum Vertical Span 5.5 5.625
Horizontal Span 4.125 4.25
=H/h 0.7500 0.7556
Cover Plate 0.875 0.8125
Tubesheet 1.625 1.5625
Plugsheet 1.625 1.5625
=t173/12 0.0558 0.0447
=t273/12 0.3576 0.3179
=t223/12 0.3576 0.3179
=(l12/11)a 4.8039 5.3735
=122/12 1.0000 1.0000
=(122/11)a 4.8039 5.3735
=2k2+3 12.6079 13.7470
=3k1+2k2 12.6079 13.7470
=K1K2-k2"2 135.8806 160.1050
Allowable Stress at 70 F & 130 F 20000 20000
Plug Thread Pitch Dia at 1.125 Thread 1.0787 1.0787
Horizontal Tube Pitch 2.3125 2.3125
Ligament Efficiency of Tube/Plugsheet

=1-d/p 0.5335 0.5335

new & cold hot & corr

=Ph/4t1(act)*{4-[2+K(5-a"2)])/(1+2K)} 4324 4767
=P(t1/2)/2411*[-3H"2+2h"2*(1+2a"2K)/(1+2K)] -7240 -9108
=Ph"2(t1/2)/1211*(1+2a"2K)/(1+2K) 18213 22227
Membrane + Bending at Midpoint 11564 13875
Membrane + Bending at Corner 22536 26994

Customer: Atlantic Coast Pipeline Job: S$16286
Service: Gas Cooler ltem: D2.2C
Plant: Northampton, NC Page: 4o0f5
Revision: 0
PO No: 70301548
Doc. No.: H 1 OUTLET Plug Header Calculations Box 2

App. 13, Figure 13-2(a), Sketch (7) & 13-9(b)

psi
psi
psi
psi
psi

Project Job No : S16286-I0M
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Smithco Engineering
Customer: Atlantic Coast Pipeline Job: S$16286
Service: Gas Cooler ltem: D2.2C
Plant: Northampton, NC Page: 50f5
Revision: 0
PO No: 70301548
Doc. No.: H 1 OUTLET Plug Header Calculations Box 2
TUBE/PLUG new & cold hot & corr
Sm =PH/2t2(act)/e 3633 3892 psi
(Sb)M  =Phr2(t2/2)/1212*{[1+K(3-a*2)])/(1+2K)}/e 19641 22187 psi
(Sb)Q =Ph*2(t2/2)/1212*(1+2a"2K)/(1+2K) 5281 6010 psi
(Sm+Sb)M  Membrane + Bending at Midpoint 23274 26079 psi
(Sm+Sb)Q Membrane + Bending at Corner 7219 8087 psi
STAY PLATE new & cold hot & corr
t4  Stay Thickness 1 0.875 in
ep Stay Ligament & Weld Eff 0.59 059 ~
t(min) =Ph/2S*[2+K(5-a"2)]/(1+2K)/ep+2CA 0.9244 in
END PLATE Figure UG-34(g) & Eq. (3)
new & cold hot & corr
d Minimum Span 4125 425 in
D Maximum Span 10 10.125 in
Z =8.4-2.4d/D (Max 2.5) 2.410 2393 ~
C [Per 13-4(f)] 0.2 02 ~
P  Design Pressure 1527 psig
S Allowable Stressat 70 F & 130 F 20000 20000 psi
E [Per 13-5, Endnote 99] 1 1 ~
t End Plate Thickness 0.875 0.8125 in
CA Header Corrosion Allowance 0.0625 in
t(min) =d*sqrt(ZCP/SE)+CA 0.8748 in

Project Job No : S16286-I0M
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ITEM QTY P/N DESCRIPTION LENGTH (in)
5 2 H1-11  |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 72
1 2 H1-12 |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 77 3/16
7 1 H1-13 |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 69
2 1 |H1-EXP11|(3/4"-#13 FLATTENED EXP. MTL, 72 X 80.1875)
L J
80 3/16
]
I
'_
a
N~
(h'd
<
.}
o
ISOMETRIC VIEW
1:30
SHOWN FOR REFERENCE
CERTIFIED
APPROVED FOR FABRICATION
GENERAL NOTES: 6-Nov-2017
1. STANDARD FLATTENED EXPANDED METAL SHEET SIZE USED BY SMITHCO IS 72" X 120", Mo e
0 11/1/2017 FINAL CERTIFICATION AM
2. PRIOR TO WELDING: REMOVE ALL BURRS AND SHARP EDGES. ~EV DATE DESCRIPTION SRAWN | APPRD
3. ALL SUPPORT FRAME ANGLE MEMBERS TO BE JOINED TOGETHER WITH FULL FILLET WELDS. ISSUE AND REVISION HISTORY
UNLESS OTHERWISE SPECIFIED
4. ALL FINISHED WELDS TO BE CLEAN AND FREE FROM SPLATTER. DIMENSIONS ARE IN INCHES. [ SM|THCO ENG|NEER| NG
TOLERANCES ARE:
5. ATTACH TO BUNDLE SIDEFRAMES USING HEX WASHER HEAD SELF-DRILLING SCREWS 1/4" DIA. X 1" LONG (ITEM 6). O AN MALS ANGLES - Tulsa. Oklahoma
6. USE CUSTOM GUARD WIDTHS AS REQUIRED TO COMPLETE GUARD SECTION FOR BUNDLE. o i X.'é;o zifg —
XX 1 +.015 . 1+.5°
XXX 1 +.005 FRACTIONS
Each ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 7 AL x1/16
- " - " " CORPORATION AND SHALL BE RETURNED ON DEMAND. IT SHALL NOT
1 THIS DOCUMENT IS THE PROPERTY OF HUDSON PRODUCTS HAI LSCREEN PAN EL TYPE A
1 EaCh ANGLE’ 1 1/2 X 1 1/2 X 1/8 ’A36 5 BE TRADED, REPRODUCED, OR USED IN ANY WAY, DIRECTLY OR
1 Each (3/4"-#13 FLATTENED EXP. MTL, 72 X 80.1875) 2 L“FE’CLEE%T%J'CL%U&ADT%E?%%%L’;E%Eggi'U“JS?SNE%L%%ES?SS"“ e e o T
1 Each ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 1 MATERIAL: B $16286 H1-A1 0
QTY UNIT STOCK NUMBER MATERIAL DESCRIPTION FOR ITEMS COATING 50 NOT VANUALYTEST ~RD ANGLE
Project Job No - ST6Z¥6-TOM CUT MATERIAL QTY LIST ' ater or soale |wr: (VA 1B oes iecTion: @_@ BCNLE 1 : 20
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ITEM QTY P/N DESCRIPTION LENGTH (in)
5 | 2 H1-14 |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 56 3/4
1 2 H1-12 |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 77 3/16
7 1 H1-15 |ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 53 3/4
2 1 |H1-EXP13|(3/4"#13 FLATTENED EXP. MTL, 56.75 X 80.1875)
80 3/16
I
'5 5
e
Bl
<
o]
s \
ISOMETRIC VIEW
1:30
SHOWN FOR REFERENCE
CERTIFIED
APPROVED FOR FABRICATION
6-Nov-2017
GENERAL NOTES SMITHCO ENGINEERING
1. STANDARD FLATTENED EXPANDED METAL SHEET SIZE USED BY SMITHCO IS 72" X 120".
) 0 11/1/2017 FINAL CERTIFICATION AM
2. PRIOR TO WELDING; REMOVE ALL BURRS AND SHARP EDGES. T DA SESCRIPTION S T APPRD
3. ALL SUPPORT FRAME ANGLE MEMBERS TO BE JOINED TOGETHER WITH FULL FILLET WELDS. ISSUE AND REVISION HISTORY
4. ALL FINISHED WELDS TO BE CLEAN AND FREE FROM SPLATTER, DIENSIONS ARE ININGHES. 0 m SMITHCO ENGINEERING
5. ATTACH TO BUNDLE SIDEFRAMES USING HEX WASHER HEAD SELF-DRILLING SCREWS 1/4" DIA. X 1" LONG (ITEM 6). T A B eALs ANGLES - Tulsa. Oklahoma
6. USE CUSTOM GUARD WIDTHS AS REQUIRED TO COMPLETE GUARD SECTION FOR BUNDLE. *  iios O —
XX :+.015 XX© 1+ .5°
XXX 1 +.005 FRACTIONS
L Each ANGLE, 1-1/2" X 1.1/2' X 1/8", A3 ! T SO ENTTE TRE PROPERTY O O R PROs AT HAILSCREEN PANEL TYPE B
1| Each ANGLE, 1-1/2' X 1-1/2' X 1/8", A3 5 SO AR e B G
1 Each (3/4"-#13 FLATTENED EXP. MTL, 56.75 X 80.1875) 2 L“FE’CLEE%T%J'CL%U&ADT%E?%%%L’;E%Eggi'U“JS?SNE%L%%ES?SS"“ e e o T
1 Each ANGLE, 1-1/2" X 1-1/2" X 1/8", A36 1 AT RIAL B 516286 H1-B1 0
QTY UNIT STOCK NUMBER MATERIAL DESCRIPTION FOR ITEMS - =T
Project Job No : ST6286-TOM COATING: DO NOT MANUALLY * (N/A) Ibs

CUT MATERIAL QTY LIST

THIRD ANGLE .
PROJECTION:@@'CSME 1:20

ALTER OR SCALE | WT:
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WELD MAP
WELD PROCEDURES



ioBy
Do

NTHee

3/32"=5/32" §? ROOT/FILLER
GAP 1G

c

PIPE —F L ANGE

4" DIA.

HPM-006 (GMAW) + HPM-007 (FCAW)
ALT: HPM-008 (GTAW) + HPM-007 (FCAW)
HPM-010 (G + F + A)

O

5/32"

GAP

™
~
™

2G
S/SK\
3 COVERJSHEET {

PIPE, FLANGE,
COUPLING=HFAD

4" DIA.

HPM-006 (GMAW) + HPM-007 (FCAW)
ALT: HPM-008 (GTAW) + HPM-007 (FCAW)
HPM-010 (G +F + A)

/§3Wj

COVER R

END SHEET

ROOT PASS
26 FILLER
1G

5/32"

GAP

Su
C

3/3
A
%

HAND WEL [

HPM-006 (GMAW) + HPM-007 (FCAW)
ALT: HPM-010 (G + F + A)

37.5 _— COVER
rlf>’ SHEET
3/32"-5/32"

GAP

AUTO-WEL D

HPM-006 (GMAW) + HPM-007 (FCAW)
ALT: HPM-010 (G + F + A)

O

373

STAY R

:/(fsgi PLATE
AUTO-WELD

HPM-010 (G + F + A)

PWHT: 1150" F

CERTIFIED
APPROVED FOR FABRICATION

21-Feb-2018

SMITHCO ENGINEERING

SMITHCO
ENGINEERING, INC.

Tulsa, Oklahoma

=

Project Job No : S16286-I0M

WELD MAP AND DETAILS

DWN: JJ | cKD BY: | DATE: 2/21/18

JOB NO: S16286 | DWG NO: WM

REV: 0 | 41 of 131
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CERTIFIED
APPROVED FOR FABRICATION
05-Mar-2018

SMITHCO ENGINEERING

WELD PROCEDURES

CUSTOMER:

SMITHCO JOB NO:

WELD PROC. NOS.:

REVISION:

DATE:

Project Job No : S16286-I0M

Atlantic Coast Pipeline

2016B286

HPM-006 REV.1 GMAW-PWHT-No CVN
HPM-007 REV.1 FCAW-PWHT-No CVN

HPM-008 REV.1 GTAW-PWHT-No CVN
HPM-010 REV.0 (G+F+A) PWHT

0

02-Mar-2018
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HPM WPS No. HPM-006

Rev: 1 Date: 12/04/2015
Welding Procedure Specification (WPS)
Page: 1 of: 2
Supporting by PQR No. (s) 006 By: LUIS SARINANA
Welding process(es): GAS METAL ARC WELD (GMAW w/PWHT), GLOBULAR
Types (Manual, Automatic, Semi-automatic, Machine): SEMI-AUTOMATIC
JOINT DETAILS (QW-402):
Joint Desing: Groove and Fillet Joint Details:
(X ) Single { X ) Double Weld Root Opening:

0 -3/16" Weld Joint Welded From One Side.
iBacking: (X )Yes {X)No 0 - 3/16" Weld Joint Welded From Both Side.
fBacking Material: *Weld Metal, P1 Material, Copper, Ceramic.

({ X )Metal ( - ) Nonfusing-Metal
(- ) Nonmetallic ( - ) Other

Retainers: (~)Yes (X)No

Other: Base Metal ( One side)
Weld Metal (Other side)
Permanent Backing Bars, Rings, Straps, etc. Shall not be Used.

|BASE METALS: (QW-403) POSITIONS: (QW-405)
P No. 1 GroupNo. 1&2 To P No. 1 GroupNo. 1 & 2 [Position of Groove: All
[Materia! Specification: Any P1 To Any P1 Position of Fillet: All
Type or Grade: Any To Any Welding Progression
Thickness range: Groove: 3/16" To 1" Uphill ( X ) Downhill (-)
Fillet: All To All Other: N/A
Pipe Diameter Range:  Groove: 27/8" O0.D. or Greater PREHEAT: (QW-406)
Fillet: All To All Preheat Temp. Min. 50°F
Chemical Analysis: —omne Interpass Temp. Max. 420°F
Mechanical Property: ousne Preheat Maintenance. NONE
Other: All Weld Pass to be Less than 0.5" Thick (QW-403.9) Other: N/A

If Base Metal Exceeds 3/8", then GMAW is Restricted to Root Pass Only.

FILLER METALS: (QW-404) POSTWELD HEAT TREATMENT: ({ QW-407)
GMAW Type: Stress Relief
SFA Specification: SFA 5.18 Temperature: 1100 °F Minimum
AWS Classification: ER708-6 Time Range. 1 Hr/lInch Thickness, 1 Hour minimum
§F-Number: 6 Other: N/A
A-Number: 1
Size of Filler metak: 0.35", 0.045" [GAS (QW-308)
Electrode Trade Name: Washington Alloy and others
{Fifler Metal Form: SOLID WIRE ONLY Gas(es) Mixture Flow Rate
Flux Trade Name: N/A
Flux Type: N/A Shielding: CO2 99.99% 20 - 50 CFH
iElectrode Flux (Class): N/A
Weid Metal Thickness: Groove: 3/16"to 1" Trailing: NONE NONE NONE
Fillet: All \
Backing: NONE NONE NONE
Other: Each Base Metal-Filler Metal Combination Should be
Recorded Individually. Other: N/A
No additional Supplemental Filler Metal. (QW-404.24/27)
Weld metal Chemical Composition, C-0.08% (0.20% Max),
Mn-1.44% (1.60% Max), Si-0.83% (1.00% Max) (QW-404.5)
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g % HPM HPM-006
Date: 12/04/2015
Welding Procedure Specification (WPS)
Page: 2 of: 2
ELECTRICAL CHARACTERISTICS: (QW-409)
Current: AC(-) DCEP ( X) DCEN(-) PULSED{(-)
Amps: 180 - 240 AMP.
Volts: 24-28 VOLT.
Transfer Mode:
Short Circuiting: (-) Globular ( X ) Spray: (- )
{Electrode Wire Feed Speed Range: As Req'd.
Tungsten Electrode Size and Type:
Size: N/A Type: N/A
Other: N/A
TECHNIQUE: (QW-410)
String or Weave Bead: Stringer/Weave, Up to 1/2" Bead Width.
Orifice or Gas Cup Size: 3/8" Dia. to 3/4" Dia.
Initial and Interpass Cleaning (Brushing, Grinding, etc.): Wire Brushing, Grinding and Chipping.
Method of Back Gouging: *Grinding and Carbon Air Arc.
Oscillation: N/A
Contact Tube to Work Distance: 3/8"to 1"
Multiple or Single Pass (per side): Multiple.
Multiple or Single Electrodes: Single.
Peening: Not Allowed.
Use of thermal processes: Not Allowed. ( QW-410.64)
Other: The Surfaces to be Welded Must be Clean and Free From Dirt, Oil and Rust.
Clean a Minimum 2" of on Each Side of the Joing, Internal and External Adjacent Surfaces.
* If Carbon Arc Gouging is Used, Grind a minimum of 1/16" Thickness to Remove all Traces of Carburization Prior to Welding.
* Postweld Heat Treatment in Gas Oven.
Filler Metal Current
Process
Weld Layer(s) Volts Travel Speed (IPM) Others
Class Dia. Type Polarity Amp.
ALL GMAW ER70S-6 0.035" DCEP 180 - 200 24-26 VARIABLE -
ALL GMAW ER70S-6 0.035" DCEP 180 - 240 24 - 28 VARIABLE -
Additional Instructions:
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HPM PQR No. 006
Rev.: 1 Date: 12/04/2015
Procedure Qualification Record (PQR)
' Page: 1 of: 2
Reference WPS No: HPM-006 Rev.: 1
Welding process(es): GAS METAL ARC WELD (GMAW)
Types (Manual, Automatic, Semi-automatic, Machine): SEMI-AUTOMATIC
JOINTS: (QW-402)
Joint Details:
Joint Type: Single V Groove
Bevel Angle: 60° in Angle
602 Land: 1/16"
AN Root Opening: 1/8"
Iw
016 e N
H
s
JOINT DESIGN
BASE METALS (QW-403) |POSTWELD HEAT TREATMENT (QW-407)
{Material Specification: SA-516 Type: Stress Relief
Type or Grade: Gr 70 Temperature: 1123 °F
P No. 1 To P No: 1 Time Range: 1 Hr. 15 Minutes
Thickness of Test coupon: 1/2" Other N/A
Diameter of Test coupon: N/A
Other: N/A
FILLER METALS: (QW-404) GAS(ES): (QW-408)
Gas(es) % (Mixture) Flow Rate
GMAW Shielding: CO2 99.99% 30 CFH
SFA Specification: SFA 5.18 Trailing: NONE NONE NONE
AWS Classification: ER70S-6 WBacking: NONE NONE NONE
F-Number: 6
A-Number: 1 ELECTRICAL CHARACTERISTICS (QW-409)
Size of Filler metal: 0.035"
Electrode Trade Name: Washington Alloy and others Current: DCEP
Filler Metal Form: SOLID WIRE ONLY |Polarity: REVERSE
Flux Trade Name: N/A Amps: 200 AMP
Flux Type: N/A Volts: 25 VOLT.
Electrode Flux (Class): N/A tMode of Metal Transfer: Globular
Weld Metal Thickness: 1" MAX.
Tungsten elect. Size: N/A
Other: No additional Supplemental Filler Metal. ( QW-404.24/27) Type: N/A
Other N/A
POSITION ( QW-405) TECHNIQUE (QW-410)
Position of groove: 3G Travel Speed: 13 IPM
Position of Fillet: N/A
Vertical progression: String or Weave Bead: Weave Bead Width 3/8".
Uphill (X) Downhill (--) {Multipass or single pass:  Multipass.
Other: N/A
Number of Electrodes: Single.
PREHEAT (QW-406)
Use of thermal processes: Not Used (QW-410.64)
Preheat Temperature ( min.) 50 °F
Interpass Temperature (Max.) 420 °F Other: N/A
Other: N/A
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006

Test Date:

Test conduced by:
Laboratory Test no.:

Tec. Yahir Gonzalez Rodriguez

CISA-PD-05/12 AND CISA-PT-05/12

Rev.. 1 Date: 12/04/2015
Procedure Qualification Record (PQR)
Page: 2 of: 2
TENSION TEST (QW-150)
] it Thickhess Area Ultimate Total Load Ultimate Unit Stress Type of Failure &
Specimen no. mm in mm in mm? (sq in) t "
Kg (Pounds Lbs.) Psi Mpa
T1 - 0.750 ——mn 0.501 —aen 0.3758 —=nn 29,807 79,316 - BASE METAL
T2 —— 0.752 ———- 0.498 ———- 0.3745 om 31,064 82,948 ———— BASE METAL
GUIDED BEND TEST (QW-160)
Specimen No. Type of Bend Figure No. Result Remark
D1 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D2 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D3 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D4 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
THOUGHNESS TEST (QW-170)
No. Especimen Notch Location Specimen Size Test Temp. Impact Values % Shear Mits La_t. Drop Weight Break (¥/N)
Ft/Ibs Joules Expansion Break No Break
FILLET WELD TEST (QW-180)
Result Satisfactory: yes (-) No (-) Penetration into Parent Metal: yes (-) No (-)
Macro: ----- Results e ememe
OTHER TESTS
Other:
Weld Filler Metal Current
. Weld Travel Speed
Side Layer/ X Type & Amps. (A) Volts. (V) Others
pass Process |AWS Class. Dia. Polarit (IPM)
1 GMAW ER70S-6 0.035" DCEP 180 - 200 24-26 VARIABLE
2 GMAW ER-70S8-6 0.035" DCEP 180 - 240 24-28 VARIABLE
Welder's Name: Raymundo Robledo Clock No: 1365 Stamp No: 06

March 15, 2011

Manufacturer:

Prep’d By:

HUDSON PRODUCTS DE MEXICO S.A. DE C.V.

LUIS SARINANA &

Prep’d Date:

December 04, 2015

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 ASME Section IX.

I'I‘OJS-CI JOD INO I"STOZ80-TUM

7O TS




E? HPM WPS No. HPM-007
,‘ g Rev: 1 Date: 12/04/2015
Welding Procedure Specification (WPS)
Page: 1 of: 2
Supporting by PQR No. (s) 007 By: LUIS SARINANA
Welding process(es): FLUX CORED ARC WELD (FCAW, w/PWHT)
Types (Manual, Automatic, Semi-automatic, Machine): SEMI-AUTOMATIC
JOINT DETAILS (QW-402):
Joint Desing: Groove and Fillet Joint Details:
(X ) Single ( X ) Double Weld Root Opening:
. 0-3/16" Weld Joint Welded From One Side.
kBacking: (X )Yes (X)No 0-3/16" Weld Joint Welded From Both Side.
Backing Material: *Weld Metal, P1 Material, Copper, Ceramic.
{ X )Metal ( - ) Nonfusing-Metal
( - ) Nonmetallic ( -) Other
FRetainers: (-)Yes (X)No
Other: Base Metal { One side)
Weld Metal (Other side)
Permanent Backing Bars, Rings, Straps, etc. Shall not be Used.
BASE METALS: (QW-403) POSITIONS: (QW-405)
P No. 1 GroupNo. 1&2 To P No. 1 GroupNo. 1&2 [Position of Groove: All
Materiat Specification: Any P1 To Any P1 Position of Fillet: All
Type or Grade: Any To Any Welding Progression
Thickness range: Groove: 3/16" To 1" Uphill { X ) Downhill (-)
Fillet: " All To All Other: N/A
Pipe Diameter Range:  Groove: 2 7/8" O.D. or Greater PREHEAT: (QW-406)
Fillet: All To All Preheat Temp. Min. 50°F
Chemical Analysis: ———n- Interpass Temp. Max. 500°F
fMechanical Property: ol Preheat Maintenance. NONE
Other: All Weld Pass to be Less than 0.5" Thick (QW-403.9) Other: N/A
FILLER METALS: (QW-404) |POSTWELD HEAT TREATMENT: { QW-407)
GMAW Type: Stress Relief
SFA Specification: SFA 5.20 Temperature: 1100 °F Minimum
AWS Cilassification: E71T-1C Time Range. 1 Hr/Inch Thickness, 1 Hour minimum
F-Number: 6 Other: N/A
A-Number: E71T-1C
Size of Filler metal: 0.35", 0.045" IGAS (QW=303)
Electrode Trade Name: Washington Alloy and others
Fitier Metal Form: FLUX CORED Gas(es) Mixture Flow Rate
Flux Trade Name: N/A
Flux Type: . N/A Shielding: CO2 99.99% 20-50CFH
Electrode Flux (Class): N/A j
Weld Metal Thickness: Groove: 3/16"to 1" Trailing: NONE NONE NONE
Fillet: { All
JBacking: NONE NONE NONE
Qther: Each Base Metal-Filler Metal Combination Should be
Recorded Individually. Other: N/A
No additional Supplemental Filler Metal. (QW-404.24/27)
Weld metal Chemical Composition, C-0.08% (0.20% Max),
Mn-1.44% (1.60% Max), Si-0.83% (1.00% Max} (QW-404.5)
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7%

Welding Procedure Specification (WPS)

WPS No. HPM-007
Rev.: 1 Date: 12/04/2015
Page: 2 of: 2

ELECTRICAL CHARACTERISTICS: (QW-409)

Current: AC (-) DCEP (X) DCEN(-) PULSED(-)
Amps: 180 - 350 AMP.
Volts: 24 - 32 VOLT.
Transfer Mode:

Short Circuiting: (-) Globular (X))
Electrode Wire Feed Speed Range: As Req'd.
Tungsten Electrode Size and Type:

Size: N/A Type:

Spray: (- )

N/A

Other:

N/A

TECHNIQUE: (QW-410)

String or Weave Bead:
Orifice or Gas Cup Size:
Initial and Interpass Cleaning (Brushing, Grinding, etc.):

Method of Back Gouging:

Contact Tube to Work Distance:
Multiple or Single Pass (per side):
Multiple or Single Electrodes:

Oscillation:

Peening:

Use of thermal processes:

Stringer/Weave, Up to 1/2" Bead Width.

3/8" Dia. to 3/4" Dia.

Wire Brushing, Grinding and Chipping.

*Grinding and Carbon Air Arc.

N/A

3/8" to 1"

Multiple.

Single.

Not Allowed.

Not Allowed. ( QW-410.64)

Other: The Surfaces to be Welded Must be Clean and Free From Dirt, Oil and Rust.

Clean a Minimum 2" of on Each Side of the Joing, Internal and External Adjacent Surfaces.

* If Carbon Arc Gouging is Used, Grind a minimum of 1/16" Thickness to Remove all Traces of Carburization Prior to Welding.

* Postweld Heat Treatment in Gas Oven.

Filler Metal Current
Process
Weld Layer(s) Volts Travel Speed (IPM) Others
Class Dia. Type Polarity Amp.
ALL FCAW E71T-1C 0.045" DCEP 180 - 350 24 -32 VARIABLE
Additional Instructions:
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‘ HPM PQR No. 007
Rev.: 1 Date: 12/04/2015
Procedure Qualification Record (PQR)
Page: 1 of: 2
Reference WPS No: HPM-007 Rev.: 1
Welding process(es): FLUX CORED Akc WELD (FCAW, w/PWHT)
Types (Manual, Automatic, Semi-automatic, Machine): SEMI-AUTOMATIC
JOINTS: (QW-402)
Joint Details:
Joint Type: Single V Groove
Bevel Angle: 60° in Angle
602 Land: 1/16"
SN Root Opening: 1/8"
1111-
I e
Il
148"
JOINT DESIGN
BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
iMateriaI Specification: SA-516 Type: Stress Relief
Type or Grade: Gr70 Temperature: 1123 °F
P No. 1 To P No: Time Range: 1 Hr. 15 Minutes
Thickness of Test coupon: 1/2" Other N/A
Diameter of Test coupon: N/A
Other: N/A
FILLER METALS: (QW-404) GAS(ES): (QW-408)
Gas(es) % (Mixture) Flow Rate
GMAW Shielding: CO2 99.99% 30 CFH
SFA Specification: SFA 5.20 Trailing: NONE NONE NONE
AWS Classification: E71T-1C Backing: NONE NONE NONE
F-Number: 6
A-Number: E71T-1C {ELECTRICAL CHARACTERISTICS (QW-409)
Size of Filler metal: 0.045"
Electrode Trade Name: Washington Alloy and others Current: DCEP
Filler Metal Form: FLUX CORED Polarity: REVERSE
Flux Trade Name: N/A Amps: 210 AMP
Flux Type: N/A Volts: 30 VOLT.
Electrode Flux (Class): N/A IMode of Metal Transfer: Globular
Weld Metal Thickness: 1" MAX.
Tungsten elect. Size: N/A
Other: No additional Supplemental Filler Metal. ( QW-404.24/27) Type: N/A
Other N/A
POSITION ( QW-405) TECHNIQUE (QW-410)
Position of groove: 1G Travel Speed: 16 IPM
Position of Fillet: N/A
Vertical progression: String or Weave Bead: Weave Bead Width 3/8".
Uphill () Downhill (---) Multipass or single pass: Multipass.
Other: N/A
INumber of Electrodes: Single.
PREHEAT (QW-406)
Use of thermal processes: Not Used (QW-410.64)
Preheat Temperature ( min.) 50 °F
interpass Temperature (Max.) 500 °F Other: N/A
Other: N/A
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Procedure Qualification Record (PQR)

Page:

Rev.:

~ PQR No.

007

1

of:

Date: 12/04/2015

2

TENSION TEST (QW-150)

spocimen no. Width . Thickness - . Area : Ultimate Total Load Ultimate Unit Stress Typel of Ffilure &
mm " mm n mm (sq1in) Kg (Pounds Lbs.) Psi Mpa
T1 —==e 0.750 —=un 0.499 e 0.3743 - 32,674 87,294 ——=n BASE METAL
T2 ——nn 0.752 L 0.500 e 0.3760 ——un 32,679 86,912 - BASE METAL
GUIDED BEND TEST (QW-160)
Specimen No. Type of Bend Figure No. Result Remark
D1 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D2 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D3 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D4 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY

THOUGHNESS TEST (QW-170)

No. Especimen Notch Location Specimen Size Test Temp. Impact Values % Shear Mils L‘T" Drop Weight Break (¥/N)
Ft/Ibs Joules Expansion Break No Break
FILLET WELD TEST (QW-180)
Result Satisfactory: yes (-} No (-) Penetration into Parent Metal: yes (-) No (-)
Macro: ----- Results po—
OTHER TESTS
Other:
Weld Filler Metal Current
. Weld Travel Speed
Side Layer/ Type & Amps. (A) Volts. (V) Others
pass Process |AWS Class. Dia. Polarity (IPM)
1 FCAW E71T71C 0.045" DCEP 180 - 350 24 -32 VARIABLE
Welder's Name: Raymundo Robledo Clock No: 1365 Stamp No: 06

Test conduced by:
Laboratory Test no.:

Test Date:

Tec. Yahir Gonzalez Rodriguez

CISA-PD-06/12 AND CISA-PT-06/12

March 15, 2011

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 ASME Section IX.

Manufacturer:

Prep'd By:

oo
ey

HUDSON PRODUCTS DE MEXICO S.A. DEC.V.

LUIS SARINANA ﬁ?

e
lacavicasa avarm ey

Prep'd Date:

December 04, 2015




HPM

WPS No.

Welding Procedure Specification (WPS)

Rev:

Page:

HPM-008
1 Date: 12/07/2015
1 of: 2

Supporting by PQR No. (s)

008 By:

Welding process(es):

GAS TUNGSTEN ARC WELD (GTAW) w/PWHT

" LUIS SARINANA

Types (Manual, Automatic, Semi-automatic, Machine): MANUAL
JOINT DETAILS (QW-402):
Joint Desing: Groove and Fillet Joint Details:
(X ) Single ( X') Double Weld Root Opening:
0 - 3/16" Weld Joint Welded From One Side.
Backing: (X )Yes {X)No 0 -3/16" Weld Joint Welded From Both Side.
Backing Material: *Weld Metal, P1 Material, Copper, Ceramic.
( X ) Metal { X) Nonfusing-Metal
{X) Nonmetallic (X) Other
Retainers: (- )Yes {X)No E( Reviewed
0O Witnessed
Other: Base Metal (One Side) N
Weld Metal (Other Side)
BASE METALS: (QW-403) POSITIONS: (QW-405)
P No. 1 GroupNo. 1&2 To P No. 1 Group No. 171 & 2 JPosition of Groove: All
IMaterial Specification: Any P1 To Any P1 Position of Fillet: All
Type or Grade: Any To Any Welding Progression
Thickness range: Groove: J3/16" To 1" Uphill (X) Downhill (X)
Fillet: All To All Other: N/A
Pipe Diameter Range:  Groove: 2 7/8" O.D. or Greater PREHEAT: (QW-406)
Fillet: All To All Preheat Temp. Min. 50°F
Chemical Analysis: el Interpass Temp. Max. 420°F
|Mechanical Property: mame- Preheat Maintenance. NONE
Other: All Weld Passes to be Less than 0.5" Thick (QW-403.9) T o "~ |other: N/A

JFILLER METALS: (QW-404)

SFA Specification:
AWS Classification:
F-Number:

A-Number:

Size of Filler metal:
Electrode Trade Name:
Filler Metal Form:

Flux Trade Name:

" fFiux Type:

Electrode Flux (Class):
Weld Metal Thickness:

Other:

Groove:
Fillet:

GTAW

SFA 5.18

ER708-6

6

1

1/16", 3/32%, 1/8"

Washington Alloy or Others

WIRE

N/A

N/A

N/A

1" MAX.

All

Each Base Metal-Filler Metal Combination Should be

Recorded Individually.

No additional Supplemental Filler Metal. (QW-404.24/27)

Weld metal Chemical Composition, C-0.08% (0.20% Max),

Mn-1.44% (1.60% Max), Si-0.83% (1.00% Max) (QW-404.5)

Project Job No : S16286-I0M

|POSTWELD HEAT TREATMENT: { QwW-407)

Type: Stress Relief
Temperature: ~ 1100 °F Minimum
Time Range. 1 Hr/iInch, 1 Hour/ 15 min Minimum
Other: N/A
|SAS TQW=408)
Gas(es) Mixture Flow Rate
Shielding: Ar 99.99% 10- 20 CFH
Trailing: -.NONE NONE NONE
_JBacking: NONE NONE NONE
Other: Backing Gas is Optional (QW-408.5)
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Welding Procedure Specification (WPS)

WPS No. HPM-008
Rev.: 1 Date: 12/07/2015
Page: 2 of: 2

ELECTRICAL CHARACTERISTICS: (QW-409)

Current: AC(-) DCEP (-) DCEN(X) PULSED(-)
Amps: 80 - 250
Volts: 10-19
Transfer Mode:

Short Circuiting: (- ) Globuiar (- ) Spray: (- )
Electrode Wire Feed Speed Range: As Req'd
Tungsten Electrode Size and Type:

Size: 3/327, 1/8" Type: EWTh-2, 2% THORIATED

Other: N/A

TECHNIQUE: (QW-410)

String or Weave Bead:

Orifice or Gas Cup Size:

Initial and Interpass Cleaning (Brushing, Grinding, etc.):
Method of Back Gouging:

Oscillation:

Contact Tube to Work Distance:

Multiple or Single Pass (per side):

Multiple or Single Electrodes:

Peening:

Use of thermal processes:

“Stringer/Weave, Up to 1/2" Bead Width.

As Req'd

Wire Brushing, Grinding and Chipping.

*Grinding and Carbon Air Arc.

N/A

1/8" to 3/8"

Muitiple

Single

Not Allowed.

Not Allowed. { QW-410.64)

Other: The Surfaces to be Welded Must be Clean and Free from dirt, Oil and rust for a Distance at least 1/2" from the joint weld.

Clean a Minimum 2" of on Each Side of the Joing, Internal-and-External-Adjacent Surfaces.

* If Carbon Arc Gouging is Used, Grind a minimum of 1/16" Thickness to Remove all Traces of Carburization Prior to Welding.

* Postweld Heat Treatment in Gas Oven.

Filler Metal Current
Process .
Weld Layer(s) Volits Travel Speed (IPM) Others
Class Dia. Type Polarity o AN

ALL GTAW ER70S-6 116" DCEN 1--—80-175 13-23 VARIABLE -

ALL GTAW ER70S-6 3/32" DCEN 90 - 220 13- 24 VARIABLE -

ALL GTAW ER70S-6 1/8" DCEN 90 - 250 ~ 13- 26 VARIABLE -
Additional instructions:
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HPM PQR No. 008
. Rev.: 1 Date: 12/07/2015
Procedure Qualification Record (PQR)
Page: 1 of: 2
Reference WPS No: HPM-008 Rev.: 1
Welding process(es): GAS TUNGSTEN ARC WELD (GTAW) w/PWHT
Types (Manual, Automatic, Semi-automatic, Machine): MANUAL
JOINTS: (QW-402)
Joint Details:
Joint Type: Single V Groove
s0e Bevel Angle: 60° in Angle
T Land: 1/16"
Root Opening: 1/8”
Iur
16" el
it .
73
JOINT DESIGN -
|BASE METALS (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Specification: SA-516 f)?‘p-ém Stress Relief
Type or Grade: Gr70 Temperature: 1100 °F Minimum
P No. 1 To P No: Time Range: 1 Hr / Inch Thickness, 1 Hour minimum
Thickness of Test coupon: 1/2" Other N/A
Diameter of Test coupon: N/A
Other: N/A
ey T s
FILLER METALS: (QW-404) GAS(ES): (QW-408)
K Gas(es)” % (Mixture) Flow Rate
GTAW Shielding: Ar 99.99% 18 CFH
SFA Specification: SFA 5.18 Trailing: NONE NONE NONE
AWS Classification: ER70S-6 Backing: NONE NONE NONE
F-Number: 6
A-Number: 1 ELECTRICAL CHARACTERISTICS (QW-409)
Size of Filler metal: 3/32"
Electrode Trade Name: Washington Alloy and others Current: DCEN
Filler Metal Form: WIRE |Polarity: STRAIGTH
Flux Trade Name: N/A Amps: 220 AMP
Flux Type: N/A Volts: . 14 VOLT.
Electrode Flux (Class): N/A IMode of Metal Transfer: N/A
Weld Metal Thickness: 1" MAX. :
Tungsten elect. Size: 1/8"
- §Other: No additional Supplemental Filler Metal. ( QW-404.24/27) Tyie: - EWTh-2, 2% THORIATED
Other . N/A
POSITION ( QW-405) TECHNIQUE (QW-410)
Position of groove: 1G Travel Speed: 8IPM
Position of Fillet: N/A
Vertical progression: String or Weave Bead: String and Weave bead 3/8"
Uphill (---) Downhill (---) Multipass or single pass: Multipass.
Other: N/A
|Number of Electrodes: Single.
PREHEAT (QW-406)
Preheat Temperature ( min.) 50 °F Other: N/A
Interpass Temperature (Max.) 420 °F ]
Other: N/A
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Procedure Qualification Record (PQR)

008

Rev.: 1 Date: 12/07/2015

Page: 2 of: 2

TENSION TEST (QW-150)

Specimen no. L e N A ) Ultimate Total Load Ultimate Unit Stress Type of Fa:ilure &
mm " mm n mm (sain) Kg (Pounds Lbs.) Psi Mpa :
T1 —=en 0.750 m—ne 0.500 m——— 0.3750 m—me 30,364 80,971 m——— BASE METAL
T2 - 0.751 o 0.500 ——— 0.3755 P 30,682 81,710 o BASE METAL
GUIDED BEND TEST (QW-160)
Specimen No. Type of Bend Figure No. Restlt Remark
D-1 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D-2 Face Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D-3 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY
D-4 Root Bend Test QW 462.3 (a) SATISFACTORY WITHOUT SURFACE DISCONTINUITY

Test conduced by:
Laboratory Test no.:
Test Date:

Tec. Yahir Gonzalez Rodriguez

CISA-PD-07/12, CISA-PT-07/12

March 15, 2011

THOUGHNESS TEST (QW-170)
No. Especimen Notch Location Specimen Size Test Temp. Impact Values % Shear Mils Lat. Drop Weight Break (Y/N)
Ft/lbs Joules Expansion - Break No Break
FILLET WELD TEST (QW-180)
Result Satisfactory: yes(-) No (-) Penetration into Parent Metal: yes (-) No (-)
Macro: -~--- Results e
OTHER TESTS
Other: 2 -0
Weld Filler Metal Current
. Weld Travel Speed
Side Layer / N Type & Amps. (A) Volts. (V) Others
pass Process |AWS Class.| - Dia. Polarity (IPM)
ALL | GTAW | ER70S-6 | .0937" DCEN 220 [ 14 VARIABLE
Welder's Name: Jose Guadalupe Palacios Clock No: S/N Stamp No: 0

of ASME Section IX.

Manufacturer:

HUDSON PRODUCTS DE MEXICO S.A. DE C.V.

Prep'd By:

LUIS SARINANA &

Prep'd Date: -

--- December 07, 2015

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

FTOJCCl JOD INO
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HPM WPS No. HPM-010
Revi__0  Date: 04142014 |
Welding Procedure Specification (WPS)
Page: 1 of: 2
Supporting by PQR No. (s) 010 By: LUIS SARINANA
Welding process(es): GAS METAL ARC WELDING (GMAW) + FLUX CORED ARC WELD (FCAW) + SUBMERGED ARC WELD (SAW) w/PWHT
Types (Manual, Automatic, Semi-automatic, Machine}): (GMAW, FCAW) SEMI-AUTOMATIC, (SAW) MACHINE.
JOINT DETAILS: JOINT:
Type: Groove and Fillet
SINGLE (X ) Double Weld { X)
Backing: Yes (X ) No(-)
FOR JOINT DESIGN AND WELDING SEQUENCE [ SEE Backing Material:  Weld Metal, P1 Matl, Copper, Ceramic.
FABRICATION DRAWING ]
Metal (X ) Nonfusing-Metal { -)
Nometalic (- ) Other(-)
D Weld Sy or Written D« should show the general m/
larrangement of the parts to be welded. Where applicable, the root spacing and the details of weld .
lgroove may be specified. Other: Base Metal {One Side) Rev Eewed
Weld Metal (Other Side) LT Witnessad
HSB GS
|Base Metals: (QW-403) POSITIONS: (QW-405)
P No. 1 Group No. 182 To I P No. 1 Group Ne  1& 2 [Position of Groove: All GMAW/FCAW
[Material Specification: Any P1 To Any P1 Position of Fillet: All GMAW/FCAW
Type or Grade: Any To Any Welding Progression
Thickness range: Groove: 3/16" To 8" Uphill ( X ) Downbhilt (-)
Fillet: All To All Other: For SAW Pos. the groove 1G, For Fillet 1F & 2F
Pipe Diameter Range: Groove: 2 7/8" 0.D. or Greater IPREHEAT:
Fillet: All To All Preheat Temp. Min. 50°F
Chemical Analysis: N.A Interpass Temp. Max. 420°F
[Mechanical Property: N.A Preheat Maintenance. NONE
Other: All Weld Bead/Pass to be Less than 0.5" Thick (QW-403.9) Other:
FILLER METALS: POSTWELD HEAT TREATMENT:
GMAW FCAW SAW Temperature Range. 1100 °F MINIMUM
SFA Specification: SFA 5.18|SFA 5.20 }SFA 5.17 |Time Range. 1 HR. 15 MINUTES, MIN.
AWS Classification: ER70S-6 \E71T-1 EM13K Other: N.A.
F-Number: 6 6 6
(A-Number: 1 1 1 GAS: (QW-408)
{Size of Filler metal: 0.035" |0.045" 3/32"
0.045" ]1/16" 1/8"
Flux Type: N.A. N.A. ACTIVE Gas(es) Mixture Flow Rate
Fiux Trade Name: N.A. N.A. N.A. B
Electrode Flux (Class): N.A. N.A. F7A0-EM13K |Shielding: Ar+CO2 75% + 25% 20 -50 CFH
Filler Metal Form: SOUD WIRE 1 FLUX CORED] souiw wine omy
(Weld Metal Thickness Range: Filete/ Fillet:|0.740"  }1/2" 2 1/4" Trailing: N.A. N.A. N.A.
All All All
' |Backing: N.A. N.A. NA.
Other: Each Base Metal-Filler Metal Combination Should be
Recorded Individually. Other: N.A.
No additional Supplemental Filler Metal (QW-404.24/27)
TQW-404.24727)
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HPM WPS No.  HPM-010
Rev.: 0 Date: 04/14/2014
Welding Procedure Specification (WPS)
Page: 7 of: 2
ELECTRICAL CHARACTERISTICS: (QW-409)
Current: AC{-) DCEP(X) DCEN{(-) PULSED(-)
Amps: 90 - 170 (GMAW); 170 - 350 (FCAW); 170 - 425 (SAW)
Volts: 17 - 23 (GMAW); 24 - 30 (FCAW); 24 - 29 (SAW)
Transfer Mode:
Short Circuiting: Globular: Spray:
Electrode Wire Feed Speed Range: As Req'd
Tungsten Electrode Size and Type:
Size: N.A. Type: N.A.
Other: *GMAW (Short Circuiting); FCAW (Globular).
TECHNIQUE:
String or Weave Bead: Stringer/Weave, Up to 1/2” Bead Width.
Orifice or Gas Cup Size: 3/8" Dia. To 3/4"Dia.
Initial and Interpass Cleaning (Brushing, Grinding, etc): Wire Brushing, Grinding and Chipping.
Method of Back Gouging: Grinding and Carbon Air Arc.
Oscillation: N.A.
Contact Tube to Work Distance: 3/8" to 17
Multiple or Single Pass (per side): Muitiple.
Multiple or Single Electrodes: Single
Peening: Not Allowed
Other: The Surfaces to be Welded Must be Clean and Free From Dirt, Oil and Rust.
Weld Layer(s) Filler Metal Current Travel Speed Others
Process Range (eg. Remarks, Comments, Hot
Class Dia. Type Polarity Amp.(range) Volts ire, Addition, Technique, Torch
Jangte, Etc.)

1 GMAW ER70S-6 0.035" DCEP 90-170 16- 23 VARIABLE -

2 FCAW E71T-1 0.045" DCEP 170 - 350 24 - 30 VARIABLE -

3 SAW EM13K 1/8" DCEP 250-550 26-37 VARIABLE -

4 SAW EM13K 1/8" DCEP 250-550 26-37 VARIABLE —

5 SAW EM13K 1/8" DCEP 250-550 26-37 VARIABLE -

6 SAW EM13K 1/8" DCEP 250-550 26 - 37 VARIABLE -

7 SAW EM13K 1/8" DCEP 250-550 26 - 37 VARIABLE -—

8 SAW EM13K 1/8" DCEP 250-550 26 - 37 VARIABLE —-

9 SAW EM13K 1/8" DCEP 250-550 26 - 37 VARIABLE -

10 SAW EM13K 1/8" DCEP 250-550 26 - 37 VARIABLE -

11 SAW EM13K 1/8" DCEP 250-550 26-37 VARIABLE —

12 SAW - ., EM13K 1/8" DCEP 250-550 26-37 VARIABLE. " —

Additional Instructions:
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HPM

Procedure Qualification Record (

PQR No. 010
Rev.: 0 Date: 04/14/2014
PQR)
Page: 1 of: 2

|IReference WPS No: HPM-010 Rev.: 0

Welding process(es):

GAS METAL ARC WELDING (GMAW) + FLUX CORED ARC WELD (FCAW) +

SUBMERGED ARC WELDING (SAW)

w/PWHT

Types (Manual, Automatic, Semi-automatic, Machine):

(GMAW, FCAW) SEMI-AUTOMATIC, (SAW) MACHINE.

JOINTS:

N A

316" —)I u

JOINT DESIGN

172

Groove Design of Test Coupon
{ For combination quatifications, the deposited weid metal thickness shall be recorded for each filler metal or process used.)

FILL 1 1/8"

HOT PASS 147 1/8" GMAW ROOT

BASE METALS

[POSTWELD HEAT TREATMENT(QW-407)

Material Specification: SA - 516 Temperature: 1123 °F
Type or Grade: GR.70 Time: 1 HR. 15 MINUTES
P No. 1 Al P No: 1 Other: N.A.

Thickness of Test coupon: 11/2"

Diameter of Test coupon: N.A.

Other: N.A.

— [GASIES) (QW-308)
|FILLER METALS: Gas(es) % Mixture Flow Rate
GMAW | FCAW SAW__|Shielding: Ar+C02 75% + 25% 25 CFH

SFA Specification: SFA 5.18|SFA 5.20 |SFA 5.17 Trailing: N.A. N.A. N.A.
AWS Classification: ER70S-6 }E71T-1 EM13K Backing: N.A. N.A. N.A.

F-Number: 6 6 6

A-Number: 1 1 1 JELECTRICAL CHARACTERISTICS (QW-409)

Size of Filler metal: 0.035" ]0.045" 1/8"

Flux Type: N.A. N.A. ACTIVE Current: DCEP

Flux Trade Name: N.A. N.A. N.A. Polarity: REVERSE

Electrode Flux (Class): N.A. N.A. F7A0-EM13K  |Amps: GMAW (115); FCAW (210); SAW (350)

Filler Metal Form: soup WA |FLux corep Jsovowre omy lyots: GMAW (18.5); FCAW (25); SAW (32)

Weld Metal Thickness: 1/8" 1/4" 11/8" IMode of Metal Transfer: GMAW (Short Circuiting); FCAW (Globular)

Tungsten elect. Size: N.A.
Other: No additional Supplemental Filler Metal (QW-404.24/27) N.A.
(QW-404.24/27)
POSITION TECHNIQUE (QW-410)

Position of groove: 3G (GMAW/FCAW) And 1G (SAW)

Travel Speed: GMAW(21.6 IPM); FCAW(16 IPM); SAW(26 IPM)

Position of Fillet: N.A.

Vertical progression:

GMAW And FCAW (WEAVE); SAW(STRING)
Weave Bead Width 3/8”

String or weave bead:

Uphill ( X ) Downhill ( ---) Multipass or single pass: GMAW And FCAW (SINGLE); SAW (MULTIPASS)
Other: N.A N
INumber of Electrodes: Single
PREHEAT (QW-406)
Preheat Temperature ( min.): 50 °F Other: N.A.
Interpass Temperature (Max.): 420 °F

Other: N.A.
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HPM PQR No. 010
Rev.: [ Date: 04/14/2014

Procedure Qualification Record (PQR)

Page: 2 of: 2
TENSION TEST (QW-150)
Specimen no. Diameter Thickness Area Ultimate Total Load Ultimate Unit Stress Type of Failure
mm in mm in mm* (sq in) & Location
Kg (Pounds Lbs.), Psi Mpa
71 - 0.503 - - —— 0.1987 e 15,150 76,246 ooen BASE METAL
T2 - 0.504 - - —— 0.1950 —anm 15,330 78,615 ———- BASE METAL
73 - 0.503 - - — 0.1987 ane 15,060 75,793 - BASE METAL
T4 — 0.504 ——— o e 0.1950 Bt 15,160 77,744 - BASE METAL
75 meen 0.502 o - ——— 0.1979 - 14,480 73,168 ——- BASE METAL
76 oomn 0.503 o ——en — 0.199 e 14,440 72,672 anee BASE METAL
GUIDED BEND TEST (QW-160)
Specimen No. Type of Bend Figure No. Resuit Remark
D1 Side Bend Test QW 462.3 (a) SATISFACTORY
D2 Side Bend Test QW 462.3 (a) SATISFACTORY
D3 Side Bend Test QW 462.3 (a) SATISFACTORY
D4 Side Bend Test QW 462.3 (a) SATISFACTORY
THOUGHNESS TEST (QW-170)
Specimen no. Notch Location Specimen Size Test Temp. Impact Values
Drop Weight Break (Y/N)
Ft.bs % Shear Mils
—
Comments: N.A.
FILLET WELD TEST (QW-180)
Result: Satisfactory: yes (-} No (-)
Penetration into Parent Metal: yes(-) No (-)
Macro: —-- Results N.A.
OTHER TESTS
Type of Test: N.A.
Deposit analysis: N.A.
Other:
Welder's Name: JESUS BERNAL (GMAW, FCAW, SAW) Clock No: 1342 Stamp N 8
Test conduced by: TEC. YAHIR GONZALEZ RODRIGUEZ
Laboratory Test no.: CITECSA-PD-011/12 And CITECSA-PT-11/12
Test Date: June 06, 2012
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: HUDSON PRODUCTS By: LUIS SARINANA Code Year: 2010
Date: July 01, 2011

Remark: 2011a Addenda, Date July 1, 2011
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A, Consorcio

DEPARTAMENTO DE CONTROL DE CALIDAD
QUALITY CONTROL DEPARTMENT

LABORATORIO DE PRUEBAS DESTRUCTIVAS

- 'Tﬁgfos,_{,g}ﬁg DESTRUCTIVE TEST LABORATORY

PRUEBA DE TENSION

TENSION TEST

FECHA: JUNE 6th, 2012 No. DE REPORTE: CISA-PT-11/12
DATE: REPORT No.:
CLIENTE: HUDSON PRODUCTS DE MEXICO, S.A. DE C.V.
CUSTOMER:
IDENTIFICACION: CALIFICACION DE PROCEDIMIENTO DE SOLDADURA: PROCESOS DE SOLDADURA "GMAW+FCAW+SAW" [HPM-010]
IDENTIFICATION:

MATERIAL SPECIFICATION

MACHINE USED FOR TESTING:

ESPECIFICACION DEL MATERIAL.:

METAL BASE: SA-516-70 & METALES DE APORTE:GMAW [ER70S-6]; FCAW [E71T-1]

AND SAW [E7A0+EM13K]

MAQUINA UTILIZADA PARA LA PRUEBA:

UNIVERSAL MACHINE: TINIUS OLSEN

No. DE SERIE: 157195 FECHA DE CALIBRACION: DECEMBER 3th, 2011
SERIAL NUMBER CALIBRATION DATE:

INFORMACION GENERAL:

IGENERAL INFORMATION:

No. de ESPECIMEN: T T2 T3 T4 T5 6
SPECIMEN No.:
”i)CALIZACION: SEE QW-151.3

LOCATION: ASME, SECTION IX, 2010 EDITION, 2011a ADDENDA [Turned Specimens]
DIAMETRO DEL SPECIMEN (pulgadas): 0.503" 0.504" 0.503" 0.504" 0.502" 0.503"
SPECIMEN DIAMETER (inches):

IA:EA DEL ESPECIMEN (pulgadas?): 0.1987 0.1950 0.1987 0.1950 0.1979 0.1987
SPECIMEN AREA (inches2)

ULTIMA CARGA TOTAL (Lb).: 15,150 15,330 15,060 15,160 14,480 14,440
ULTIMATE TOTAL LOAD (Lb).:

ESFUERZO A LA TENSION (psi): 76,246 78,615 75,793 77,744 73,168 72,672
TENSILE STRENGTH (Psi)

TIPO DE FALLA Y LOCALIZACION: DUCTIL DUCTIL DUCTIL DUCTIL DUCTIL DUCTIL
TYPE OF FAILURE & LOCATION: WELD METAL | WELD METAL | WELD METAL | WELD METAL | WELD METAL| WELD METAL
CARGA LIMITE ELASTICO (Lb) | we | e CONSORCI( INDUSTRIAL, S é\bz‘;&;l';. .....
,VIELD LIMIT LOAD (Lb). S EGALIOAR [ QURL WY IR

llvsijRzo DEIGEDENCTA (paif: 165 {1 11 s e e R T e [T e

IELD STRENGTH (psi): s Al N\

[ELONGACION ENZ fea)y o R s S T R e N B e R
ELONGATION IN 2 in (%): 3 ~ OMARE Y FIRMA TRAME AND SJGNATURE

RESULTADO: ACCEPTABLE [ACCEPTABLE | ACCEPTABLE |ACCEPTABLE|ACCEPTABLE| ACCEP