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1.0

INTRODUCTION

This manual is applicable to the installation, operation, and maintenance of the GasTech
Horizontal Cyclone Separator designed and fabricated in accordance with purchase order
number 676280 by Williams Gas Pipéeline.

The process and function described herein applies to this equipment exclusively.

The purpose of this manual is to familiarize the operators with the design features and
operating characteristics of the filter. Please review this manual thoroughly prior to

installation and/or operation of this equipment.



2.0

SAFETY

Safety is a very special commitment at GasTech. Good safety performance is an item of
added value that GasTech takes pride in bringing to our projects.

The heart of our safety program is a firm commitment by all members of management,
supervision and our craftsmen to prevent accidents and the conditions that lead to
injuries. This commitment applies to not only our own in-house activities during
fabrication, but to the design and performance of the equipment that we manufacture.
Although safety flows from top down, it depends on the awareness and cooperation of
each individual employee in his or her daily work assignments to meet this challenge.
Management must provide effective safety training, must provide a safe environment to
work in and must enforce the developed safety program.

At GasTech, safety is viewed as a quality that cannot be delegated. The level of safety
performance on a project is a direct reflection of the project leadership. Each supervisor
must accept the responsibility and be held accountable for the safety performance of
those employees under his direct supervision. In a like manner, each employee has the
responsibility to perform the work in a safe manner and for reporting unsafe acts or
conditions to his supervisor. At GasTech, working safely is a condition of employment
for all employees.

Carrying this safety message to the field, the end user should be aware that the
equipment supplied under this contract is potentially hazardous to operate. Therefore, the
end user is expected to provide adequate barriers, warning signs and supervision to
prevent the exposure of any uninformed personnel to this potential hazard.

Furthermore, the owner, and/or operator, is expected to train all operation personnel,
using this manual as a guide.



3.0

DESIGN CONDITIONS

Type of Fluid

Gas Flow Rate (MMSCFD)
Operating Pressure (psig)
Operating Temperature (°F)
Specific Gravity (Air = 1.0)

Liquid Droplet Removal Efficiency
Particulate Removal Efficiency
Pressure Drop, Calculated (psi)
Design Pressure (psig)

Design Temperature (°F)

Minimum Design Metal Temperature (°F)
Process Connection, Inlet/Outlet

Natural Gas

650 to 1172

512 to 642

50to 70

0.5 to 0.6 (Assumed)

98% of >3 micon; 99.9% of > 10 micron
98% of >3 micon; 99.9% of > 10 micron
<3

860

200

-20

36" ANSI 6004



4.0

EQUIPMENT DESCRIPTION

Horizontal Centrifugal Separator:

Upper Barrel 72" 1D x 10-0" S/S x 860 psig mechanical design pressure at 200 F
mechanical design temperature, ASME BPVC Section VIII, Division 1 constructed and
stamped, with lower barrel of 12.75" OD x 10'-0" S/S x 860 psig mechanical design
pressure at 200 F mechanical design temperature. GasTech designs the separator for the
most limiting flow conditions: maximum gas flow rate (1,172 MMSCFD), minimum
operating pressure (512 psig) and maximum operating temperature (70 F).

The gas-liquid separation is represented by horizontal cyclotubes with internal hub
assembly. The internal hub assembly includes a spinner device which initiates the gas-
liquid rotation or cyclonic motion. A recycling port is provided in the cyclotube design to
recycle the gas back to the tube. The spinner assembly is permanently installed in each
cyclotube. All cyclotubes are welded between two (2) vertical tubesheets. The direction
of gas flow through the cyclotube is horizontal.

The compact horizontal centrifugal scrubber handles large gas volumes in a relatively
small footprint. Due to the large centrifugal force generated by the spinning motion,
liquids and solids are forced to the wall of the cyclotube where separation takes place.
The separated liquids are swept toward the end of the cyclotube by the flowing gas. Prior
to exiting the scrubber, the liquids and a side stream of gas are drawn through two small
circumferential openings in the cyclotube. Two separation stages are provided
downstream of the cyclotube. Outside the cyclotube, the liquids settle out of the gas
under the influence of gravity and drain into the sump. The remaining gas is recycled
back into the cyclotube through a circumferential opening. A low-pressure area along the
axis of the spinning gas stream provides the necessary differential pressure driving force.

In terms of removal efficiency, the cyclotubes are capable of removing 99.9% of
liquid droplets and solid particles 10 microns and larger, 99% of liquids and solids 5
microns and larger and 98% of liquids and solids 3 microns and larger which meets the
performance required in the specification (98% of liquids and solids 3 microns and
larger). The horizontal centrifugal scrubber is equipped with two hand-holes. One (1) 2"
600# vent/blowdown connection is provided on the upper barrel. There are two (2) liquid
downcomers which are of 6" (in the cyclotube bundle section).

GasTech cyclotubes provide a high gas capacity (i.e. smaller optimized vessel size)
and relatively low pressure drop. The dry gas which is free of liquids, leaves the vessel
through the outlet nozzle. The liquid carryover in the effluent gas stream would be less
than 0.10 US gallons per million standard cubic feet of gas passing through the horizontal



EQUIPMENT DESCRIPTION (cont.)

centrifugal scrubber.

Inlet and outlet nozzles are of 36" ANSI Class 600#. Inlet and outlet nozzles will
comply with ASME B16.47 Series A. The gas inlet nozzle is installed on one end of the
vessel and the gas outlet nozzle is installed on the opposite end of the vessel. Inlet and
gas outlet nozzles will have the same elevation with respect to grade.

The calculated pressure drop from inlet nozzle to outlet nozzle at the most
limiting flow conditions: maximum gas flow rate (1,172 MMSCFD), minimum
operating pressure (512 psig) and maximum operating temperature (70 F) is
less than 3 psid meeting the specification requirement.

The design provided by GasTech will handle a typical liquid rate for a horizontal
centrifugal separator of approximately 1 bbl/MMSCF. This liquid load converts to a
liquid rate of 34.18 gpm. The liquid handling capacity of the vessel is also affected by the
density of the liquid. Since no information is provided regarding the liquid rate, inlet
knockout section is not provided in the current offering.

A liquid sump collects the liquids separated by the vessel and cyclotubes during
normal operation. The liquid sump is equipped with two (2) 12" 600# blind flanges with
hinges, one on each end for inspection and/or clean-out. Lower barrel/sump is a single
vessel i.e. there is no separation plate inside, and thus will require only one (1) bridle, one
(1) 2" liquid outlet and one (1) 2" drain.

The liquid storage capacity of the lower sump is about 55.15 gallons based on 10'-0"
length. The lower sump collects the liquids separated by the cyclotubes. GasTech
supplies the horizontal gas centrifugal separator with two (2) saddles, two (2) carbon steel
lifting lugs and also grounding lugs. The horizontal centrifugal separator is provided with
liquid vortex breaker to ensure smooth exit of liquids and avoid gas re-entrainment into
the liquid phase.



5.0 EQUIPMENT LIST

5.1 ASME CODE VESSEL - UPPER BARREL

One (1) Horizontal Vessel, 75" O.D./ 72" I.D. X 10'-0" Lg S/S
with 36" 600# RF Inlet & Outlet Nozzle Connections

5.2 ASME CODE VESSEL - LOWER BARREL

One (1) Horizontal Sump, 12" Sch 60 X 10'-0" Lg S/S
with 12" 600# RF Hinged Blinds for Cleanout Access



6.0

EQUIPMENT INSTALLATION

1. Place the vessel assembly on a suitably designed level foundation. Install anchors.
Refer to the General Arrangement drawing for anchor locations.

2. Inspect all items, both assembled and shipped loose, for any damage that may have
occurred in transit. If damage is discovered, notify the appropriate authorities.

3. Remove any shipping braces that may have been employed.

4. Various instruments and equipment may have been dis-assembled prior to shipping.
This was done to prevent damage and/or to comply with shipping limitations. Any
such items must be reassembled prior to start-up.

5. Examine instrumentation for loose fittings tighten as required.

6. Examine all flange connections for loose bolts, tighten as required.

7. Assemble field process piping to the vessel inlet and outlet flanged connections.

Sufficient support of field piping must be provided to prevent any external
loads from being applied to the inlet and outlet flanges.



7.0

START-UP & OPERATION

Caution:
Awareness and safety procedures are never to be abbreviated. The common sense of
an alert operator cannot be “Designed In” to this type of equipment.

1. Install all accessories (if any), and relief valve that were provided with the unit.

2. Connect electrical components and ground lugs as required.

3. Purge the vessel and piping.

4. With the outlet gas valve closed slowly open the inlet block valve. Never allow
the pressure in the unit to exceed the maximum allowable vessel pressure
stamped on the vessel nameplate. Serious injury or death could result.

5. Allow the unit to pressurize to 25 PSIG.

6. Check for leaks around all flanged or threaded joints. Correct any leaks and

increase the pressure to 100 PSIG. Again, correct any leaks and increase the
pressure incrementally to operating pressure. Constantly check for and correct

any leaks.

7. Slowly open the gas outlet block valve and gradually start flowing gas through
the unit.

8. Always monitor the unit after startup for a period sufficient to ensure proper

operation.



8.0

EQUIPMENT MAINTENANCE

There is very little maintenance required for a cyclone vessel. Follow your Company’s
safety practices concerning calibration and testing of safety devices such as relief valves,
pressure switches, level switches etc. Also, check the vessel regularly for signs of corro-
sion, erosion, or damage. Do not operate a pressure vessel that you suspect has

been damaged or is corroded or eroded.

Most maintenance activities will be cleaning the cyclone pack. Always be aware that
the gas or liquid in the vessel could be flammable or poisonous, take appropriate pre-
cautions. NEVER open the vessel when it has any pressure in it.



9.0 TROUBLESHOOTING

It is the responsibility of the field operator to quickly identify and if possible, eliminate
an operating problem. Delay in correcting a malfunction can be very costly in both capital
expense and down time due to damage to the equipment.

Problem: Leaking flanges
Possible cause: Flange bolts need tightening
Solution: Check gasket for damage and replace as necessary.
Problem: Level Switches not functioning
Possible Cause: Defective level switch

Solution: Replace level switch



10.0 DRAWINGS
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GASTECH
DRAWING # DESCRIPTION
11048-100 PIPING & INSTRUMENT DIAGRAM

11048-200 GENERAL ARRANGEMENT DRAWING
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@ INLET
36" - 600# RF FLANGE
[ 1 1 &= M ) OLJ"-I-LET
36" - 600# RF FLANGE
. » () LIQUID OUTLET
2" - 600# RF FLANGE
® - -
5 Eg @ DRAIN
0 2" - 600# RF FLANGE
| | — ONE™
| — ‘
B - @ VENT
2" - 600# RF FLANGE
I APPROX WEIGHT EMPTY: 40,500 LBS
. 36" 316" _ APPROX WEIGHT FULL: 55,000 LBS
- 17[_0" -
APPROX OAL n\
PLAN VIEW
39 ISOMETRIC VIEW
_ _ - 4'-5 5/8" /
o 5 5 Q@ h BOLT —%—
g = 2 8 e, 3/8"-16 NC
A
LUG CONNECTION /1
(BY OTHERS) _44_
@3 11/4"
i TvP _GROUND BOSS DETAIL
( (@w (2 PLC'S)
1 /
~ _
=
= | L (@)
O < = Q@ Q
= = = o= _ ] ] @°H o ) ) m ) ) 270° 90°
A g L © (X} (X}
< O S
A S V-1414 GENERAL NOTES:
™ o fa) LN SN 1. ALL FLANGES TO HAVE BOLT HOLES STRADDLING TRUE CENTERLINES.
- a:, ED 2. ALL CONNECTIONS TO BE PROTECTED BEFORE SHIPPING.
¢ < o @ @ o 3. DRAIN LINE AND BRIDLE PIPING SHIPPED LOOSE TO BE SUPPORTED
8 o BY OTHERS.
Q Q@ Y 4. HEAT TRACE AND/OR INSULATION BY OTHERS.
% — 5. SURFACE PREPARATION AND COATING SPECIFIED IN PAINT MATRIX.
Sy I 6. HYDRO TEST @ 1315 PSIG FOR (4) HOURS.
— ﬁ__i = 7. LEVEL BRIDLE, RELIEF VALVE, & VENT PIPING MANUAL VALVES AND
\ : ALL NUTS, BOLTS, & GASKETS ARE TO BE SHIPPED LOOSE.
2!_41! | _3 _ _ — — — - :k_0| GROUND
A £ = BOSS FE
w WK i ) @V
——GROUND ™ - GROUND
( : ) ( : ) j BOSSFS Y BOSS NE
n / :—'
\ 1 0 L2 | M — | ] ! I
, irAE I Ao L ] s |
CROUND *LTYP =z TYP 0 | 03/21/2018 | ND | KN | BS ISSUED FOR FABRICATION
Q (2) 1 1/2" X n l_ n n
G () 1 1/2" HOLES 15" Bt SLOTS i 5'-0 il A | 03/06/2018 | ND | KN | BS ISSUED FOR CUSTOMER APPROVAL
8'-0" 46" - 5'-8" - REV. DATE BY CHKD | APPD DESCRIPTION
- = REVISION HISTORY
END ELEVATION VIEW DRAWING APPROVALS : 2110 INDUSTRIAL ROAD
INITIALS DATE Gaslech
SAPULPA, OK 74066
ELEVATION VIEW DRAWN ND |01/15/2018 AR A (918) 663-8383
CHECKED SH |03/06/2018 |™™E
CUSTOMER INFO DESIGN INFO APPROVED | KN |03/06/2018 |  GENERAL ARRANGEMENT, HORIZONTAL
WILLIAMS - COMPRESSOR STATION 72" ID X 10°-0" S/S WITH 12" OD X
200, CHESTER CO, PA 10°-0" S/S SUMP X 860 PSIG @ THIRD ANGLE CYCLONE SEPARATOR' WO # 1185731
WO # 1185731 -20°F/200°F PROJECTION L -
THIS DOCUMENT IS THE SOLE PROPERTY OF, PREPARED AND ISSUED BY GASTECH ENGINEERING LLC AND SIZE JOB NUMBER DRAWING NO. REV
DOCUMENT AND THE INFORMATION DISCLOSED HEREIN SHALL NOT BE REPRODUCED O TRANSFERRED DIMENSIONS ARE IN INCHES | 11048 11048-200 0
TO OTHER DOCUMENTS OR SHALL NOT BE USED OR DISCLOSED TO OTHERS FOR MANUFACTURING OR FOR WITH TOLERANCES +1/8
ANY OTHER PURPOSE EXCEPT AS SPECIFICALLY PERMITTED IN WRITING FROM GASTECH ENGINEERING LLC. UNLESS OTHERWISE NOTED PO# 676280 SHEET 1 OF 1
11 | 10 9 8 7 6 5 4 3 | 2 | 1

C:\GasTech\Projects\Design\1100 SERIES\11048\SolidWorks\11048-200



11.0 VENDOR DOSSIER



111 BILL OF MATERIAL



Gas/ech

JOB #: 11048
P.O. #: 676280

Engineering LLC DWG. #: 11048-100

PROCESS PLANTS AND EQUISMENT ISSUE DATE: 2/26/2018
QUANTITIES SHOWN FOR ONE (1) UNIT REVISION: 0
ITEM REV NOTE TAG# QTY DESCRIPTION MATERIAL MANUFACTURER MODEL #
1 0 1/2" D2S 3 VALVE, BALL, 1/2", NPT CONNECTIONS, FULL PORT, CS BODY, 4500 PSI BODYMAWP; 316 SS BALL CS JAMESBURY VALVES 5H-22HB-RT
2 0 2" D2R 7 2" 600# RF, BALL VALVE, F.P., W/ LEVER HANDLE, APl 6D, TRUNION MOUNTED, 11.5" END TO END CS/STD TRIM WKM VALVES 370D4600RFXRF24YFF24WR
3 0 LG 1414 1 GAUGE, LEVEL, MAGTECH MAGNETIC LEVEL GAUGE WITH 1/4" FLIPPER STYLE FLAGS 24" OF VISIBLE LENGTH. SS ROSEMOUNT L055Dgg;igigggigéﬁg;4888/—\
TRANSMITTER, LEVEL INDICATING, MAGTECH MAGNETORESTRICTIVE ANALOG LEVEL TRANSMITTER, 2 WIRE 4-20MA, 24VDC (15" MEASURING

4 0 LIT 1414 1 RANGE), 24" CTC CONNECTIONS, TOP MOUNT AL ROSEMOUNT LTM350ZZTR1E02400S00C1E8Z
5 0 PSV 1414 1 VALVE, PRESSURE SAFETY, FIRE, 2" 600# RF X 3" 150# RF OUTLET, SET @ 860 PSIG -20 TO 200 DEG F, 28132.239 LB/HR REQUIRED CS CROSBY 2H3J0OS-E45)
6 0 TAGS TAGS FOR ALL INSTRUMENTS CS/SS TRIM U.S. SIGN

TRANSCONTINENTAL GAS PIPE LINE
PO#: 676280

WO+#: 1185731

PROJECT: SATION 200

LOCATION: CHESTER CO, PA

Note 1: QUANTITY CHANGE
2: TAG NAME UPDATE
3: DESCRIPTION UPDATE

Page 1 of 1



11.2 VENDOR LITERATURE

The following pages list the accessories used to assemble this unit.
The listing is sorted in alphabetical order according to manufacturer.



2 PENTAIR

CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES
INSTALLATION AND MAINTENANCE INSTRUCTIONS

Before installation these instructions must be fully read and understood

TABLE OF CONTENTS
1 Inteoduchion iasssiiinmimiinbiiibhhung
2 Storage and handling.........coovvcccicciicaccn 4
2 Installation ... 4
4 Hydrostatic pressure tests ... B
5 Setting, testing and adjustments................. &
6 Valve maintenance........cceevnniicicicine. 10
T Style variations ........emimmssssssssssea 17
B Service Tecords: i 10
Q' Spare ParS R s 17
10 Trouble shooting pressure relief valves.... 17
11 Pentair Valves & Controls’ field

services and repair programs................... 18

ATTENTION

The safety of lives and property often depends on
the proper operation of the pressure relief valves.
Consequently, the valves should be kept clean and
should be periodically tested and reconditioned to
make sure they function properly.

WARNING

Suitability of the material and product for

the use contemplated by the buyer is the

sole responsibility of the buyer. Also storage,
installation and proper use and application

are the sole responsibility of the purchaser.
Pentair Valves & Controls disclaims any and all
liability arising out of same.

Any installation, maintenance, adjustment,
repair and testing performed on pressure
relief valves should be done in accordance with
the requirements of all applicable Codes and
Standards under which those performing such
work should maintain proper authorization
through appropriate governing authorities.

No repair, assembly and test work done by
other than Pentair Valves & Controls shall be
covered by the warranly extended by Crosby to
its customers. You assume full responsibility for
your work. In maintaining and repairing Crosby
products you should use only parts manufactured
by Pentair Valves & Controls. Call your nearest
PV&C regional sales office or representative
for a Crosby service engineer should you wish
assistance with your field needs.

Engineering Doc. #I5-V3137B

www.pentair.com/valves

© 2012 Pentair plc. All Rights Reserved.

VCIOM-06208-EN 15/01



CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES
INSTALLATION AND MAINTENANCE INSTRUCTIONS

FIGURE 1

- Set screw 13
‘ i 4 a1 1
== 1 i
=1 o | | g | NOTE
| ;q l w This vent must y
- — rermain open [P-T orifice
i on JBS-E and | have
JLT-JBS-E ~ lockscrews)
20 construction Style JLT
D-N orifice construction
16
22
15 28 28
8 9 6B
5 & o
5 29
34 3
1 34
2 27
2
Style JOS-E Style JBS-E
PARTS LIST
No. Part name Notes No. Part name Notes
1 Body 16 Spindle 3
2 Nozzle 17 Spindle cotter pin 1 [L-T orifice]
3 Nozzle ring 3 18 Spring 3
4 Set screw 3, except P-T orifice JLT 19 Spring washers 3
AA Set screw 3, [M-T arifice] 20 Bonnet
4B Set screw rod 3, IM-T arifice] 21 Bonnet stud
4C Set screw pin 3, IM-T arifice] 22 Bonnet stud nut
5 Disc holder 2 24 Adjusting bolt
&4 Bellows tailpiece 2 25 Adjusting bolt nut
4B Bellows 2 26 Pipe plug
&C Bellows flange 2 27 Set screw gasket 1
8 Disc insert 1 28 Guide gasket 2
9 Retention clip 1 29 Tailpiece gasket 1
10 O-ring 1 34 Seal and wire
1 0-ring retainer 2 35 Seal clip [not shown]
12 Retainer screwls] 2 36 Mameplate [not shown]
13 Mozzle ring lockscrew P-T orifice JLT 40 Screwed cap
14 Set screw plug P-T orifice JLT [not shown] 41 Cap gasket 1
15 Guide 3 Gasket kit 1.4
NOTES
1. Consumable spare parts: valve parts which should be replaced as part of any 3. Insurance spare parts: valve parts exposed to process or environmental wear
disassembly, and discs and disc inserts which must be replaced if seats are and/or corrosion and may require replacement as part of a major repair.
damaged. Pentair Valves & Controls recommends that sufficient inventory of spare parts
2. Repair spare parts: valve parts exposed to wear and/or corrosion during normal be maintained to support process requirements. Always be sure to use genuine
operation. They are in fluid flow paths and may require replacement as part of Crosby parts to ensure continued product performance and warranty.
any repair. 4. Contains complete set of gaskets for all style of valves.




CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES

INSTALLATION AND MAINTENANCE INSTRUCTIONS

O
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FIGURE 2 - Sample nameplate

Ordering spare parts

When ordering spare parts, the valve size, style
and assembly number and/or serial number
should be given together with set pressure,
part name and reference number from

page 2. The valve assembly number is shown
on the valve nameplate as, "Shop Number”.
Spare parts may be ordered from any Pentair
Valves & Controls Regional Sales Office or
Representative.

Safety precautions

Proper handling, storage, installation,
maintenance and operation is essential to the
safe and reliable functioning of any pressure
relief product.

Precautionary statements in the form of
warnings, cautions and notes are used
throughout this instruction to emphasize
important and critical factors where applicable.

Examples:

WARNING

An operating procedure or practice which if not
sirictly observed may result in injury to personnel
or loss of life.

CAUTION

An operating procedure or practice which if not
sirictly observed may result in damage to or
destruction of equipment.

These precautionary statements are by no
means exhaustive.

Pentair Valves & Controls cannot be expected
to know, evaluate, and advise customers of
all the possible applications and operating
conditions for its products or of the possible
hazardous consequences which may result
from the misapplication or misuse of such
products.

Consequently, the improper handling, storage,
installation, use or maintenance of any Pentair
Valves & Controls product by a non Pentair
Valves & Controls employee may void any
Pentair Valves & Controls guarantees or
warranties with respect to such product.

All personnel working with Pentair Valves &
Controls products should be adequately trained
and thoroughly familiar with the contents of the
appropriate instruction manual(s).

Pentair Valves & Controls cannot evaluate all
conditions in which the products may be used.

However, Pentair Valves & Controls offers the

following general safety suggestions:

* Never subject valves to sharp impact loads.
Rough handling [striking, bumping, dropping,
etc.) may alter the pressure setting, deform
valve parts and adversely affect seat tightness
and valve performance. Striking a valve which
is under pressure can cause premature
actuation.

* Always lower the system pressure to the
pressure level specified in the instruction
before making any adjustment to the valve.
Furthermore, always install a proper test rod
to gag an installed valve before making any
ring adjustments on the valve.

* Ear and eye protection should be used when
working on a valve which has pressure.

* Never stand in front of the discharge outlet
of a pressure relief valve which is under
pressure.

* Always stand to the side of and at a safe
distance from the valve discharge and use
extreme care when observing a valve for
leakage.

The above precautions and suggestions are
by no means exhaustive and the user should
always approach and use any pressure relief
valve with great care.

Operation, Installation and Safety Instructions
are available at www.pentair.com/valves or
from your local Pentair Valves & Controls
regional sales office or representative.




CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES

INSTALLATION AND MAINTENANCE INSTRUCTIONS

1 INTRODUCTION

Crosby Style JOS-E/JBS-E pressure relief
valves have been selected for installation
because of their performance features,
reliability and ease of maintenance.
Adherence to the installation and maintenance
procedures specified herein will provide the
utrmost in safety, a minimum of maintenance,
and a long service life. Crosby Style JOS-E,
JBS-E and JLT-E Valves are manufactured

in accordance with the requirements of
Section VIl Pressure Vessels, ASME Boiler
and Pressure Vessel Code. Style JOS-Eis a
conventional closed bonnet valve. Style JBS-E
has a balanced bellows for minimizing the
effect of back pressure.

Style JLT-E is a high performance valve
designed specifically for liquid service.

The JLT-E features patented contoured liquid
trim in a standard JOS-E/JBS-E envelope.

2 STORAGE AND HANDLING

Valves are often on hand at the job site months
before they are installed. Unless properly
stored and protected, valve performance may
be adversely affected.

Rough handling and dirt may damage or
cause misalignment of the valve parts. It is
recommended that the valves be left in their
original shipping containers and that they be
stored in a warehouse or at a minimum on a
dry surface with a protective covering until they
are used.

3 INSTALLATION

3.1 Care in handling

Pressure relief valves must be handled
carefully and never subjected to sharp impact
loads. They should not be struck, bumped

or dropped. Rough handling may alter the
pressure setting, deform valve parts and
adversely affect seat tightness and valve
performance.

When it is necessary to use a hoist, the chain
or sling should be placed around the valve body
and bonnet in a manner that will ensure that
the valve is in a vertical position to facilitate
installation. The valve should never be lifted or
handled using the lifting lever inlet and outlet
protectors should remain in place until the
valve is ready to be installed on the system.

3.2 Inspection

Pressure relief valves should be visually
inspected before they are installed to ensure
that no damage has occurred during shipment
or while in storage.

All protective material, sealing plugs and any
extraneous material inside the valve body or
nozzle must be removed.

The valve nameplate and other identifying tags
should be checked to ensure that the particular
valve is being installed at the location for which
it was intended.

The valve seals protecting the spring setting
and ring adjustments should be intact. If seals
are not intact, the valve should be inspected,
tested and seals properly installed before use.

3.3 Inlet piping

Pressure relief valves should be mounted
vertically in an upright position either directly
on a nozzle from the pressure vessel or on a
short connecting fitting that provides direct
and unobstructed flow between the vessel and
the valve. Installing a pressure relief valve in
other than this recommended position might
adversely affect its operation. Where rounded
or beveled approaches cannot be provided
ahead of the valve it is recommended that one
size larger nozzle or fitting be used. A valve
should never be installed on a fitting having

a smaller inside diameter than the inlet
connection of the valve.

Inlet piping [nozzles) must be designed to
withstand the total resultant forces due

to the valve discharging at the maximum
accumulated pressure and the expected piping
loads. The magnitudes of the bending moment
exerted on the inlet piping will depend on the
configuration and method of supporting the
outlet piping.

Many valves are damaged when first placed

in service because of failure to clean the
connections properly when installed. Both

the valve inlet and the vessel and/or line on
which the valve is mounted must be thoroughly
cleaned of all foreign material. The inlet
connection bolts or studs should be drawn
down evenly to avoid straining the valve body
with possible distortion of the nozzle flange or
base.




CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES

INSTALLATION AND MAINTENANCE INSTRUCTIONS

Lid
Discharge pipe \D

i Top of vessel
Rounded approach oRe Re

FIGURE 3 - Recommended installation
discharging to atmosphere

3.4 Outlet piping

Outlet piping should be simple and direct.
Where possible, for non-hazardous fluids, a
short discharge pipe or vertical riser connected
through a long radius elbow venting directly to
atmosphere is recommended. Such discharge
piping should be at least the same size as the
valve outlet.

All discharge piping should be run as direct as
is practicable to the point of final release for
disposal. Valve effluent must discharge to a
safe disposal area.

Where discharge piping is long, due
consideration shall be given to the use of long
radius elbows, and the reduction of excessive
line strains through the use of expansion joints
and proper means of support to minimize

line sway and vibration under operating
conditions. Adequate drainage is required

to prevent corrosive media from collecting

in the discharge side of the pressure relief
valve. When required, low point drains shall be
provided in the discharge pipe. Particular care
must be observed to ensure that the drains
are directed or piped to a safe disposal area.

In installations where the pressure relief valve
discharges into a closed system, care must be
taken to ensure that built up and superimposed
back pressure has been properly calculated,
specified, and accounted for when sizing and
selecting the valve.

Where built up back pressure is expected to
exceed 10% of set pressure or if superimposed
back pressure is variable, a bellows valve is
required.

4 HYDROSTATIC PRESSURE TESTS

4.1 Hydrostatic test of vessel or system
When a pressure vessel or system is to be
hydrostatically tested, it is recommended

that the pressure relief valve be removed

and a blank flange be installed in its place.
This practice precludes the possibility of

any damage to the pressure relief valve.

Bent spindles and damaged valve seats are
problems that can be caused by improper
hydrostatic test procedures.

Blank flanges must be removed and the
pressure relief valve reinstalled before the
vessel is placed in service.

When the hydrostatic test must be performed
with the valve in place, a test gag may be used.
Crosby Style JOS-E/JBS-E valves are designed
to accommodate test gags for use with each
type of cap. In the case of the Type C cap with
lifting lever, the lifting lever assembly must be
replaced with a hydrostatic test cap and test
rod prior to hydrostatic testing. When test rods
are used, care must be exercised to prevent
overtightening that could damage the valve
spindle and valve seats. A test rod which is
hand tight will generally provide sufficient force
to hold the valve closed.

After the hydrostatic test, the test rod [gag]
must be removed and replaced by either a cap
plug or a cap not fitted with a test rod.

4.2 Hydrostatic test of outlet system

When a hydrostatic test must be conducted
on the outlet piping system, with the valve in
place, special consideration must be given

not to exceed the design pressure limits of
the downstream side of the pressure relief
valve. The outlet side of a pressure relief valve
is known as the secondary pressure zone.
This zone is normally designed to a lower
pressure rating than the inlet and frequently is
designed to a lower pressure rating than the
outlet flange. This is particularly true in the
case of balanced bellows designs and in the
larger valve sizes.

Consult Crosby products specifications

for the back pressure design limits of

the Style JOSE/JBS-E or JLT-E valves.




CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES

INSTALLATION AND MAINTENANCE INSTRUCTIONS

5 SETTING, TESTING AND ADJUSTMENTS

5.1 New valves

Every new Crosby J series Pressure Relief
Valve is fully tested and sealed prior to
shipment. The external adjustment points

of each valve are sealed to ensure that no
changes have been made to the valve after
shipment and that the valve has not been
disassembled or tampered with. The seals and
nameplates are your assurance that the valve
has been built and tested to the applicable
Codes and Standards and are the physical
evidence of our product warranty.

All new Crosby J series valves are fully

tested prior to shipment on the appropriate
testing medium, so there is no need to
pre-test the valve prior to installation. If
pre-testing is required, in order to maintain
the product warranty, a Crosby authorized
service organization should be contacted to
perform the testing. Contact your local sales
representative or visit our website to locate

the authorized service organization closest

to your location. By choosing an authorized
service organization to perform testing you can
be assured that the correct testing procedure
is followed which will save time and cost by
avoiding possible valve damage caused by
improper testing methods.

In any event, if pre-testing is to be performed,
several important cautions should be observed.
First it is vital that the appropriate test fluid is
used to test any valve. See Section 5.5. this will
insure accuracy of the test results as well as
avoid possible damage to the valve.

All Crosby J series valves are tested for seat
tightness after the final set point test and prior
to shipment from the factory. If further seat
tightness testing is required before installation,
it is recommended that the test be performed
prior to any set point verification testing.
Repeated pressure testing of a metal seated
valve can cause damage to the sealing surfaces
leading to seat leakage

Testing on a low volume test stand requires
specific testing technigues in order to ensure
accurate test results and to avoid damage to the
sealing surfaces of the valve. In many cases this
requires temporary adjustment of the nozzle ring
during the test as described in Section 5.8 and
specifically in Section 5.8.1. For valves with set
points in excess of 500 psig, it is recommended
that when testing on a low volume test bench,
the Lift be terporarily restricted by use of a gag
or other suitable device.

However, it is good practice to inspect the valve
prior to installation.

This inspection determines any damage which
may have occurred due to rough handling in
transit or storage and initiates appropriate
service records.

5.2 Reconditioned valves

Valves which have not been in service for
extended periods due to plant shutdown or

long term storage, or valves which have been
repaired or reconditioned, should also be tested
before being put into operation.

CAUTION
Improper testing may cause valve damage and
seat leakage.

5.3 Valves removed from rervice

Valves being removed from service should

be tested on a shop test bench before being
disassembled to determine the set pressure
and seat tightness. This is an important
phase of the maintenance routine and the test
results should be recorded for review and
determination of necessary corrective action.
The “as received from service” condition of a
pressure relief valve is a most useful tool in
establishing the proper time interval between
inspections.

5.4 The test bench

The quality and condition of the shop test bench
is paramount to obtaining proper test results.
The test bench must be free of leaks and the
test fluid must be clean. Solids or other foreign
material in the test medium will damage the
seating surfaces of the pressure relief valve
being tested.

The test pressure gage must be calibrated

and have a range proper to the pressure level
of the valve setting. Set pressure should fall
within the middle third of the dial range of the
test gage. The test bench provides an accurate
and convenient facility for determining valve

set pressure and seat tightness. It does not
duplicate all of the field conditions to which a
pressure relief valve will be exposed while in
service. [t is not practical to attempt to measure
relieving capacity or blowdown using a test
bench.

5.5 Test fluids - set pressure test

The test fluid should be air or nitrogen for
valves used on gas and vapor service and water
for valves used on liquid service. Valves for
steam service should be tested on stearm.

It may be necessary to make a correction to
the adjusted set pressure to compensate for
the difference in temperature of the test fluids
(see appropriate instruction).
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5.6 Valve operation

Crosby Style JOS-E/JBS-E valves intended for
compressible fluid service and tested with air
or steam will open with a sharp clear popping
action at the set point. Valves for liquid service
tested with water are considered open when
there is a continuous unbroken stream of liquid
flowing from the valve.

5.7 Set pressure changes

Set pressure changes beyond the Crosby
specified spring range will necessitate a
change in the valve spring assembly consisting
of the spring and two fitted spring washers. The
new spring and washers must be obtained from
Crosby and the valve must be reset and the
nameplate restamped by an authorized valve
repair facility.

5.8 Set pressure adjustment
Before making any adjustments, reduce the
pressure under the valve seat to at least 10%
below the stamped opening pressure. This will
prevent seat damage due to turning of the disc
on the nozzle seat and minimize the chance of
an inadvertent valve opening. A strong [high)
ring position is necessary to obtain a good clean
popping action of the valve on air or gas with
the limited volume available on the test bench.
5.8.1 [Not required for testing on liquid.] Remove
the nozzle ring set screw and raise the
nozzle ring until it touches the disc holder,
then back it down two (2] notches. Exercise
care in counting the number of notches
moved so that the ring can be returned to
its proper position following testing.
Moving the notches on the nozzle ring to
the left will lower the nozzle ring.
Replace the nozzle ring set screw before
each set pressure test. The set screw
must engage one of the ring notches,
being careful that it does not bear on the
top of a tooth.

TABLE 1

Service Orifice size

5.8.2 Remove the cap or lifting lever following
the instruction for valve disassembly.
(See paragraph &)

Loosen the adjusting bolt nut and turn the
adjusting bolt clockwise to increase set
pressure or counterclockwise to reduce
set pressure.

Retighten the adjusting bolt nut following
each adjustment.

Two or three consecutive valve openings
at the same pressure are necessary to
accurately verify the opening pressure.
Once the set pressure has been
established, lower the nozzle ring to

the installed ring position as indicated

in Table 1 and replace the nozzle ring
set screw as described above. Seal wire
the adjusting bolt and adjusting ring set
screw with identifying seals.

5.84

585

5.9 Nozzle ring settings

The nozzle ring adjustment is made at the
factory and resetting in service is seldom
necessary. Should it be necessary to change
blowdown or reduce valve simmer, the nozzle
ring may be adjusted as follows: [see the next
paragraph for P, Q, R and T Orifice Style JLT)

CAUTION

Should any adjustments be made while the valve is
installed on a pressurized system, the valve should
be gagged while ring adjustments are made.

Nozzle ring setting [below highest lock position]

Styles JOS-E/JBS-E pressure relief valve recommended nozzle ring settings

Vapor and gases D through J
K through N

P through T

Styles JLT-E pressure relief valve recommended nozzle ring settings

D,E and F

G,H, and J

Kand L

M and N

P and 0 [see table 2]
R and T [see table 2]

Liguids and gases

NOTE

Minus sign indicates number of ring notches below starting position of nozzle ring which is the highest position

with the valve closed [contact with disc holder]




CROSBY STYLE JOS-E, JBS-E, JLT*-JBS-E, JLT*-JOS-E VALVES
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TABLE 2

JLT-E orifice size

PandQ ¥ Revolution
Rand T 1 Revolution

TABLE 4 - [JOS/JOS-E style only)
Orifice size
D, E F,GHJHKL
M
N, P
a
R T, T2

TABLE 5 - Saturated steam service

Nozzle ring setting - Total revolutions below highest lock pesition

Saturated steam set pressure [max] [psig)

1500
1100
1000
400
300

Air set pressure correction factors at ambient temperature

Set pressure (psig)
15-400

401-1000
1001-1500

5.9.1 Remove the nozzle ring set screw and insert
a screwdriver to engage the ring notches.

5.9.2 Turning the ring to the right raises the
ring, thereby increasing blowdown.
Turning the ring to the left lowers the
ring, thereby decreasing the blowdown.

5.9.3 Do not lower the nozzle ring to the point
where the valve begins to have excessive
simmer. Raising of the ring will reduce
simmer.

5.9.4 The nozzle ring should not be moved
mare than two notches before retesting.
When making adjustments, always keep
count of the number of notches and
the direction in which the nozzle ring is
moved. This will permit returning to the
original setting in case of error.

5.9.5 Style JLT
The Style JLT in the P, Q, R and T Orifice
sizes is preset at the factory and cannot
be externally adjusted in the field, since
the special contoured skirt on the disc
holder prevents engagement of the set
screw with the nozzle ring. As a result the
nozzle ring is not slotted and is held in
place by three set screws. The position of
the nozzle ring must be set prior to valve
assembly as follows:

A. Screw the nozzle ring 3] on to the
nozzle. The top of the nozzle ring should
be below the nozzle seating surface.

B. Install the disc insert retention clip [9)
onto the disc insert. Assemble the disc
insert (8] and disc holder [5). The disc
insert should snap into place using
hand force only.

% Increase in spring set pressure

3%
4%
5%

C. Lower the disc holder and disc insert
carefully onto the nozzle.

D. Reach through the valve body outlet
and turn the nozzle ring until it lightly
touches the disc holder. This is the
highest lock position.

E. Carefully remove the disc holder and
disc insert from the valve.

F. Lower the nozzle ring [turn to the left)
the total number of revolutions shown
in Table 2.

G. Carefully tighten each of the set
screws on the nozzle ring to hold the
ring in position.

5.10 Cold differential test pressure
adjustments
When a pressure relief valve is on a test
bench at room temperature and atmospheric
pressure, and is to be installed on a system
operating at a higher temperature and/
or a higher back pressure, a compensating
adjustment is necessary. The test pressure
required to have the valve open at the desired
set pressure under actual service conditions is
known as the cold differential test pressure.
5.10.1 Temperature correction
When a Crosby Style JOS-E/JBS-E or
JLT-E valve is set on air or water at
room temperature and then used at a
higher service temperature, the test
pressure shall be corrected to exceed
the set pressure using the temperature
correction shown in Table 3.
Note: this table is not applicable to
steam service valves.

TABLE3

Operating temperature [°F] % Excess pressure
0-150 -

151 - 400 1%

401 - 800 2%

801 - 1000 3%

5.10.2 Back pressure correction
Conventional valves without balancing
bellows set with atmospheric pressure
at the outlet and intended for use
under elevated constant back pressure
conditions shall be adjusted so that the
test pressure is equal to the set pressure
minus the expected back pressure.
See example below:

Set pressure 100 psi
Constant back pressure 10 psi
Cold differential test pressure 90 psi

In all instances, the spring should be selected
based on the cold differential test pressure;
in the example above, 90 psi. See sample
nameplate on page 3 which shows how
temperature and back pressure is indicated.

5.10.3 Saturated Steam Correction Factors
Crosby Style JOS and JOS-E pressure
relief valves that are used for saturated
steam service and are within the
set pressure limits established in
Table 4 may be set on air at ambient
temperature, provided the correction
factors in Table 5 are applied to the valve
set pressure.
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FIGURE 4
Typical test arrangement

NOTE

The cover plate should be

fitted with a suitable device to
relieve body pressure in case of
accidental popping of valve

Tube %¢" 0.D. x 0.035" wall
[7.9 mm 0.D. x 0.89 mm walll

Cover plate

Air receiver

5.11 Seat leakage tests
Ambiguous terms such as “bubble-tight,”
“drop tight,” “zero leakage” and “commercial
tightness” are sometimes used to describe seat
tightness. These terms, however, lack uniform
definition and true practical meaning.
* Test procedure
AP standard 527 provides a standard for
“commercial” tightness and has been
adopted by industry and users in order to
clarify testing methods and tightness criteria.
This standard applies to flanged inlet nozzle
type pressure relief valves.
* Test apparatus
A typical test arrangement for determining
seat tightness for pressure relief valves
per API standard 527 is shown in Figure 4.
Leakage is measured using a % inch OD
tube with 0.035 inch wall. The tube end is cut
square and smooth, is parallel to and 2 inch
below the surface of the water. A snap-on
type test clamp shown in Figure 5 is available.

FIGURE 5
Seat leak apparatus for 150 and 300 Lb. outlets 1" to 10" sizes

parallel to face of coverplate

* Procedure
With the valve mounted vertically, the
leakage rate in bubbles per minute shall be
determined with pressure at the pressure
relief valve inlet raised up to and held at
90 percent of the set pressure [or cold
differential test pressure - COTP) immediately
after popping. This applies except for valves
set at 50 psig or below, in which case the
pressure shall be held at 5 psig below the set
pressure immediately after popping. The test
pressure shall be applied for a minimum of
one minute for valves of inlet sizes through 27;
two minutes for sizes 227, 3" and 47; five
minutes for sizes 6" and 8”. Air [or nitrogen] at
approximately ambient temperature shall be
used as the pressure medium.

* Tightness standard
Metal-to-metal seated valves
The leakage rate in bubbles per minute shall
be observed for at least one minute and shall
not exceed the values indicated in Table 6.

TABLE 6 - Maximum seat leakage rate - Metal seated pressure relief valves

Effective orifice sizes 0.307 In?and smaller D, Eand F

Set pressure psig Max. bubbles Approximate leakage rate per 24 hours Max. bubbles
[barg) per minute Standard cubic feet Standard cubic meters per minute
15-1000 [1.03-68.9] 40 0.6 0.017 20
1500 (103.4) 40 0.9 0.026 30
2000 (137.9) 80 1.2 0.034 40
2500 (172.4] 100 1.5 0.043 50
3000 (204.8] 100 1.5 0.043 60
4000 (275.8] 100 1.5 0.043 80
5000 (344.8] 100 1.5 0.043 100
4000 [413.7) 100 1.5 0.043 100

The tube must be bent so that reservoir runs

Soft seated valves
For soft seated valves there shall be no
leakage for one minute [zero bubbles for one
minute).

* Crosby seat tightness standard-liquid service
valves [Style JLT-E]
Crosby liquid service pressure relief
valves are checked for seat tightness by a
quantitative seat leakage test.

Effective orifice sizes larger than 0.307 In? G orifice and lager

Approximate leakage rate per 24 hours
Standard cubic feet Standard cubic meters

0.30 0.0085
0.45 0.0130
0.60 0.0170
0.75 0.0210
0.90 0.0260
1.20 0.0340
1.50 0.0430
1.50 0.0430
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All of the test fluid passing through an
assembled valve is collected and measured per
the following test procedure:
1. The inlet pressure is adjusted to a
test pressure which is 90% of the cold
differential test pressure. Valves set below
50 psig are tested at 5 psig below the cold
differential test pressure.
2. The test pressure is maintained for a period
of not less than ten minutes.
¢ Allowable leak rate
The maximum allowable leakage rate should
not exceed 10 cubic centimeters per hour
per inch of diameter of nominal valve inlet
size. For nominal valve sizes of 1 inch or less,
the leakage rate shall not exceed 10 cubic
centimeters per hour. For soft seated valves
there shall be no leakage for one minute.
* Soft seated valves
For exceptional seat tightness, Crosby offers
an 0-ring soft seat design. Refer to Figure 13.
The Crosby soft seat design will provide a valve
that has no visible leakage at a test pressure
of 90 percent of the set pressure or cold
differential test pressure. Soft seated valves
are tested using the same test procedure used
for metal-to-metal seated valves.

6 VALVE MAINTENANCE

CAUTION

Valves in hazardous fluid service and any other
materials classified as dangerous must be
neutralized immediately after removal from service.

6.1 Visual inspection and neutralizing

A visual inspection shall be made when valves
are first removed from service. The presence
of deposits or corrosion products in the valve
and in the piping should be recorded and
valves should be cleaned to the extent possible
prior to disassembly. Check the condition of
external surfaces for any indication of corrosive
atmospheric attack or evidence of mechanical
damage.

6.2 Disassembly

Crosby JOS-E/JBS-E valves should be

disassembled as described below. Parts

identification may be found in Figure 1 on page 2.

The parts from each valve should be properly

marked and segregated to keep them separate

from parts used in other valves.

6.2.1 Remove the cap [40) and cap gasket
[41). If the valve has a lifting lever device
follow the instructions in Section 6.7.

6.2.2 Remove the nozzle ring set screw [4)
and set screw gasket [27). Record

the position of the nozzle ring (3] with
respect to the disc holder (5] by counting
the number of notches required to raise
the ring until it just touches the disc
holder. This information will be needed
again when reassembling the valve.
[Measure the revolutions for P, @, R and
T orifice style JLT. See Table 2)

Loosen the adjusting bolt nut (25). Before
releasing the spring load, make note

of the depth of the adjusting bolt in the
bonnet and count the number of turns
required to remove the spring load. This
information will help when reassembling
the valve to its approximate original setting.
Release all of the spring load by

rotating the adjusting bolt [24) in a
counterclockwise direction.

Remove the bonnet stud nuts [22).

Lift the bonnet (20] straight up to clear
the spindle [16) and valve spring (18).
Exercise care when lifting the bonnet as
the spring and spindle will then be free
to fall aside.

The spring and spring washers [19) can
now be lifted off the spindle [16). The spring
and spring washers are fitted together and
must be kept together as a subassembly.
Spring washers are not interchangeable
between ends of the spring.

6.25
6.2.6

TABLE 7 - JOS-E / JBS-E disc insert threaded hole sizes

Orifice size
D.E

F.G.H

J KL

M, N P.QRT

Shread size [UNC)
#10-24
Ya-20
Ya- 20
%- 16

FIGURE 6

Remove disc insert by pulling on bolt

Washer

Rectangular

bar bolt Nut

Bolt

Remove disc insert by turning nut with wrench

FIGURE 7

Bolt

Remove disc insert by pulling on bolt

10
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FIGURE 8 Bellows

Disc holder

gasket

6.2.8 Remove the spindle, guide [15), disc
holder and disc insert [8). For balanced
bellows valves [Style JBS-E and
JLT-JBS-E] special care must be taken
not to damage the bellows subassembly
[&). If parts are difficult to remove, due
to the presence of corrosive or fareign
materials, soaking in a suitable solvent
may be required.

6.2.9 Remove the spindle from the disc holder.

6.2.10 Lift the guide off the disc holder.

6.2.11 Disc insert removal

Note: for removal of threaded inserts
supplied with JOS/JBS valves,

see |S-V3137A.

Orifice sizes D through M [metal seats)
Screw a standard bolt into the tapped
hole [see Table 7} in the face of the disc
insert. Using hand force pull the bolt
straight out. The disc insert with the
retention clip (9] should come out with
moderate force. If the valve has been

in dirty service, it may be necessary to
use a suitable solvent to aid in removal.
If additional pullout force is required, a
bolt with a T handle may be used. The
method described below for orifice sizes
N through T may be used if necessary.
Orifice sizes N through T [metal seats)
Safety precautions should be followed
whenever heavy parts are being lifted
or transported. Dropping disc holder
assembly may dislodge the insert. The
removal of the insert is accomplished by
the use of a tool as shown in Figure 6.
This tool consists of a rectangular steel
bar which spans the outside diameter
of the disc holder with a center hole
through which the standard bolt can be
inserted before screwing into the disc
insert. A nut and washer is also required
as shown. Tightening the nut with a
wrench will exert a pulling force on the
disc insert and cause it to be removed
from the disc holder.

» Orifice sizes D through K [O-ring seats]
The O-ring seat design for Orifice sizes
D through K has a retaining screw in
the center of the disc insert. A drilled
and tapped hole [4-40 UNC] is provided
in the center of the retaining screw for
removal of the disc insert [ngure 7.
Screw a standard bolt into the hole in the
retaining screw. Using hand force pull
the bolt straight out. The disc insert with
the retention spring should come out
with moderate force.

» Orifice sizes L through T [0-ring seats)
Safety precautions should be followed
whenever heavy parts are being lifted or
transported. Dropping the disc holder
may dislodge the insert. Remove the
three retaining screws from the insert.
Remove the retainer and O-ring seat.

A tapped hole [refer to Table 7] is
provided in the disc insert for insertion
of a removal bolt. Follow instructions for
metal seated insert removal.

6.2.12 For bellows valves only, place the disc
holder in a vise [the larger sizes may
require a 3-jaw vise) as shown in Figure 8.
Using a suitable wrench unscrew the
tailpiece and bellows from the disc holder.

6.2.13 Remove the nozzle ring (3) from the
nozzle (2).

6.2.14 Remove the nozzle [2] from the valve
body [1] if necessary. Unless the valve
seat on the nozzle has been mechanically
damaged or shows signs of corrosive
attack, it will not be necessary to remove
the nozzle. In most cases the nozzle can
be reconditioned without removal from
the valve body. To remove the nozzle,
turn the valve body over taking care not
to damage the bonnet studs [21]. Turn
the nozzle counterclockwise by using
the wrench flats on the nozzle flange or
a nozzle wrench designed to clamp onto
the nozzle flange.

6.3 Cleaning

External parts such as the valve body, bonnet
and cap should be cleaned by immersion in a
bath such as hot Oakite solution or equivalent.
These external parts may be cleaned by wire
brushing, provided the brushes used do not
damage nor contaminate the base metals.
Only clean stainless steel brushes should be
used on stainless steel components.

The internal parts such as the guide, disc
holder, disc insert, nozzle ring and spindle
should be cleaned by immersion in a
commercial high alkaline detergent.

Guiding surfaces on the disc holder and guide
may be polished using a fine emery cloth.
The bellows and other metal parts may be
cleaned using acetone or alcohol, then rinsed
with clean tap water and dried.
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6.4 Inspection

Check all valve parts for wear and corrosion.
The valve seats on both the nozzle and disc
insert must be examined to determine if they
have been damaged. Most often, lapping the
valve seats is all that is necessary to restore
them to their original condition.

If the inspection shows that the valve seats are
badly damaged, remachining will be necessary
or it may be advisable to replace these parts.
When the time element is a factor, it may be
advantageous to replace damaged parts from
spare parts stock, thereby permitting the
replaced part to be checked and reworked at
leisure. [See Figure 10 and Table 8 for critical
dimensions.) The valve spring [18) should be
inspected for evidence of cracking, pitting or
deformation. The bellows [6B] in a Style JBS-E
and JLT-JBS-E valve should be inspected for
evidence of cracking, pitting or deformation that
might develop into a leak.The bearing surfaces
on the guide and disc holder should be checked
for residual product build up and any evidence
of scoring. Inspection of valve components is
important to ensure proper valve performance.
Damaged valve parts must be repaired or
replaced.

Spindle assemlies should be checked for
excessive runout. For D to K orifice the total
runout between the spindle point to top of the
spindle rod should be less than 0.015 inch.

For L orifice and larger it should be less than
0.030 inch.

Check and inspect all gaskets for evidence of
damage [creases, gouges, cuts) or corrosion.
Metal gaskets may be re-used if found to be
undamaged. All organic fiber or soft gaskets
should be replaced.

6.5 Reconditioning of valve seats

The tightness of a valve and its proper

operation depend directly on the condition of

the seats. Many pressure relief valve problems

are due to eroded or damaged seats.

The standard Crosby Style JOS-E/JBS-E/JLT-E

valve is constructed with a flat metal-to-metal

seat. It is important that seating surfaces be

properly refurbished by lapping with a flat

cast iron lap coated with the correct lapping

compound.

6.5.1Lapping procedures
Unless the seats have been badly
damaged by dirt or scale, lapping the
seating surfaces should restore them to
their original condition. Never lap the disc
insert against the nozzle. Lap each part
separately against a cast-iron lapping
block of the proper size. These blocks hold
the lapping compound in their surface
pores and must be recharged frequently.
Lap the block against the seat. Never
rotate the block continuously, but use an
oscillating motion. Extreme care should
be taken throughout to make certain

Grit compound no. Description
320 Mediumn coarse
400 Mediumn

400 Fine

900 Polish

that the seats are kept perfectly flat.

If considerable lapping is required, spread
a thin coat of medium coarse lapping
compound on the block. After lapping with
the medium coarse compound, lap again
with a medium grade compound. Unless
much lapping is called for, the first step
can be omitted. Next, lap again using a
fine grade compound. When all nicks

and marks have disappeared, remove all
the compound from the block and seat.
Apply polish compound to another block
and lap the seat.

As the lapping nears completion, only the
compound left in the pores of the block
should be present. This should give a very
smooth finish. If scratches appear, the
cause is probably dirty lapping compound.
These scratches should be removed by
using compound free from foreign material.
Disc inserts should be lapped in the same
way as nozzles. The disc insert must be
removed from the holder before lapping.
Before the disc insert is placed back in
the holder all foreign material should be
removed from both parts. The insert must
be free when in the holder. If the disc insert
is damaged too badly to be reconditioned
by lapping, it should be replaced.
Remachining the insert will change critical
dimensions, affect the action of the valve
and is not recommended.

Lapping blocks

Lapping blocks are made of a special
grade of annealed cast iron. There is a
block for each orifice size. Each block

has two perfectly flat working sides and

it is essential that they retain this high
degree of flatness to produce a truly flat
seating surface on either the disc insert
or the nozzle. Before a lapping block is
used, it should be checked for flatness and
reconditioned after use on a lapping plate.
The block should be lapped in a figure
eight motion, applying uniform pressure
while rotating the lapping block against
the plate as shown in Figure 9.

Lapping compounds

Experience has proven that medium
coarse, medium fine, and polish lapping
compounds will properly condition any
damaged pressure relief valve seat except
where the damage requires remachining.
The following lapping compounds, or their
commercial equivalents are suggested:

FIGURE 9

Motion shown by

dotted lines Top lapping surface

Bottom rough

Lapping block to
surface do not use

be squared up

Lapping block resurfacing plate

Lapping block
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TABLE 8 - Minimum nozzle face to seat dimensions [see figure 10)

Orifice 12, 14,15, 16 22, 24,25, 26
D 3.453 3.453
E 3.453 3.453
F 4.013 4.013
G 3.763 3.763
H 3.889 3.889
213 4.326 4.326
2Va)4 - -
3J4 - -

K 4.701 4.701
L 5.045 5.045
M 5.576 5.076
N 6.117 6117
P 5.857 5.857
Q 7.732 7.732
R 8.117 8.117
T.T2 9.576 9.576

* Type 42, 44 not available

TABLE 9 - Disc insert minimum seat heights

Orifice DandE F G

A 0.332 0.370 0.369

“B” 0.021 0.025 0.030
0.023 0.027 0.032

6.5.2 Machining of nozzle seats
If machining of the nozzle seat or
other major repairs are necessary, it is
recommended that the valve be returned
to a Pentair Valves & Controls facility
for repair. All parts must be accurately
machined per Crosby specifications.
No pressure relief valve will be tight,
nor will it operate properly unless all
parts are correctly machined. The most
satisfactory way to machine a nozzle is to
remove it from the valve body. However,
it may also be machined while assembled
within the valve body. In any event, it is
vitally important that the seating surfaces
run absolutely true before machining.
Machining dimensions for Crosby Style
JOS-E/JBS-E valves with metal-to-metal
nozzle seats are shown in Figure 10
and Table 8. Remove only enough metal
to restore the surface to its original
condition. Turning to the smoothest
possible finish will facilitate lapping.
The nozzle must be replaced when
minimum face to seat dimension is
reached. This critical dimension is shown
in Table 8.

When the damage to the disc insert seat
is too severe to be removed by lapping,
the disc insert may be machined and
lapped provided that minimum seat height
is maintained [Figure 11 and Table 9].

Valve type
34, 35, 36, 37 &7 42, 44, 45, 46 57 55,56 64, 65, 66, 67 75, 76,77
3.453 3.453 3.453 3.675 3.675 3.675 4.796
3.453 3.453 3.453 3.675 3.675 3.675 4.796
4.013 4013 4013 4013 4.013 4.013 4.633
3.763 3.763 3.763 3.763 3.763 4.763 4.763
3.889 3.889 4.826 4.826 4.826 4.826 -
4.357 4.357 5.107 5.107 - - -
6.232 6.232 6.232 6.232 b.441 b.441 -
4.701 4.701 5.826 5.826 7.013 7.013 -
5.263 5.263 5.263 6.236 6.236 6.236 -
5.076 5.576 5.076 6.389 6.389 - -
6117 6.117 6117 - - - -
7.607 7.607 7.607 - - - -
7.732 7.732 7.732 - - - -
8.117 8117 8.117 - - - -
9.576 - *9.576 - - - -

H 1] K L M N P Q R T
0.398 0.429 0.531 0.546 0.605 0.432 0.492 0.783 0.781 0.839
0.036 0.044 0.051 0.063 0.070 0.076 0.091 0.118 0.139 0.176
0.038 0.046 0.053 0.065 0.072 0.078 0.093 0.120 0.141 0.178

6.5.3 Machining of disc insert seats FIGURE 10

Nozzle seat critical dimensions

Minirmum
face to
seat dim,

0.004 after lapping

Rer?“’d 0.010-0.014
SUFIAESS l—machined

| 0.008 min after
lapping

FIGURE 11
Disc insert minimum seat height [Table 9)

"A” min.
after lapping
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6.6 Assembly

All components should be clean. Before
assembling the following parts, lubricate with
pure nickel "Never-Seez.”

* Nozzle and body threads

* Nozzle and body sealing surface

* All studs and nut threads

* Spindle and threads

* Set screw threads

* Spring washer bevels

* Adjusting bolt and bonnet threads

* Bonnet pipe plug

 Cap threads

* All metal gaskets

* Dog shaft bearing threads

» Disc holder threads [bellows valves only]

Lubricate the spindle point thrust bearing and
disc insert bearing with pure nickel "Never-
Seez.” Special attention should be given to

the guiding surfaces, bearing surfaces and
gasket surfaces to ensure that they are clean,
undamaged and ready for assembly. [Figure 12)
For parts identification, refer to Figure 1.

6.6.1 Before installing the nozzle (2] apply
lubricant to the flange surface in contact
with the valve body (1] and on the body
to nozzle threads. Screw the nozzle (2]
into the valve body [1) and tighten with a
nozzle wrench.

Screw the nozzle ring [3) onto the nozzle (2).
Note: the top of the nozzle ring should be
above the nozzle seating surface. For P,
Q, R and T Orifice Style JLT, position the
nozzle ring per Table 2.

For bellows valves only, place the disc
holder in a vise [larger sizes may require
a 3 jaw vise) as shown in Figure 8.
Install the tailpiece gasket [29].

Screw the bellows assembly onto the
disc holder. Tighten with a suitable
wrench.

Assemble the disc insert (8 and the disc
holder [5]. [See Figure 14 for O-ring soft
seat assembly]

Install the disc insert retention clip (9)
onto the disc insert.

Install the disc insert into the disc
holder. The disc insert should snap into
place using handforce only.

Safety precautions should be followed
whenever heavy parts are being lifted or
transported.

Dropping disc holder assembly may
dislodge the insert.

Assemble the disc holder [5] and guide [15]
by sliding the guide over the disc holder.
Note: the guide for D and E orifice valves
protrudes up into the valve bonnet.
Install the two guide gaskets 28],

one above and one below the guide.
Note: when assembling bellows valves,
the bellows flange eliminates the need
for a bottom guide gasket.

6.6.7 While holding the top of the disc holder,
install the guide into the body. Align the
hole of the guide with the body outlet. Once
the guide is seated, the disc holder and
disc insert can be lowered onto the nozzle.
Note: lower the nozzle ring below the
seats so that it moves freely.

Place the spring [18) and washers [19]

onto the spindle [16) and assemble the

spindle to the disc holder (5] with the
spindle cotter pins.

Note: no cotter pins are required in D

through K orifice sizes all other orifice

sizes use two cotter pins.

Lower the bonnet [20] over the spindle

and spring assembly onto the bonnet

studs [21] in the body. Position the bonnet
counter bore on the 0.D. of the guide and
lower the bonnet onto the guide.

6.6.10 Screw the bonnet nuts [22] onto the

bonnet studs and tighten down evenly to

prevent unnecessary strain and possible
misalignment.

Screw the adjusting bolt [24) and nut (25)

into the top of the bonnet to apply force

on the spring. [The original set pressure
can be approximated by screwing the
adjusting bolt down to the predetermined
measurement.)

6.6.12 Move the nozzle ring up until it touches
the disc holder, then lower it two
notches. This is a test stand setting only.

6.6.13 Place the set screw gasket [27) onto the
set screw [4) and screw the set screw
into the body engaging the nozzle ring.
The nozzle ring should move back and
forth slightly after the set screw is
tightened.

6.6.14 The valve is now ready for testing.

After testing, the following measures
should be taken:

* Be sure that adjusting bolt nut [25) is
locked.

* Return the nozzle ring to either the
original recorded position or to the
recommended position shown in Table 1.

¢ Install the cap or lifting device.

See Figure 13 for lifting lever assembly.

* Seal the cap or lifting lever device
and nozzle ring set screw to prevent
tampering.

6.6.8

6.6.11

FIGURE 12
Recommended lubrication points

-

[~

o
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6.7 Assembly of cap and lifting lever devices
Styles JOS-E, JBS-E and JLT-E pressure relief
valves are furnished with several different
caps and lifting lever devices. The following
describes assembly of the available types of
cap construction.
(Disassembly is the reverse of assembly).
For part identification refer to Figure 13.
* Type Aand J
Install the cap gasket and screw the cap onto
the top of the bonnet. Tighten the cap with a
strap wrench.
* Type Band K
Install the cap gasket and screw the cap onto
the top of the bonnet. Tighten the cap with
a strap wrench. Install the cap plug gasket
and screw cap plug into the cap. The test rod
is installed only during system hydrostatic
testing. Never install the test rod unless
performing system hydrostatic testing.
* Type C
Screw the spindle nut onto the spindle.
Place the cap on the bonnet. Install the forked
lever and forked lever pin. Attach the lever to
the cap using the lever pin and secure with
the lever pin cotter.
Adjust the spindle nut until the forked lever
rests on the lever and there is a ' inch
minimurn of play between the forked lever
and the spindle nut. The spindle nut may be
adjusted by removing the forked lever pin,
forked lever and cap. When the spindle nut is
in proper adjustment, install the spindle nut
cotter pin. Replace the cap and forked lever
and install the forked lever pin and forked
lever pin cotter.
Position the lever opposite the valve outlet
and install the four [4) cap set screws and
tighten them against the groove in the top of
the bonnet.
Type D
Install the cap gasket on the bonnet. Screw
the spindle nut onto the spindle. Place the
dog in the cap and install the dog shaft so
that the dog is horizontal and the square
on the end of the dog shaft has a corner on
top. With the dog shaft in the position above,
scribe a horizontal line on the end of the dog
shaft. This line must be horizontal when the
lifting gear is finally installed on the valve.
Install the dog shaft O-ring in the dog shaft
bearing and place the dog shaft bearing
gasket on the dog shaft bearing.
Screw the dog shaft bearing into the cap.
Rotate the dog shaft so that the dog is
pointing down and install the cap assembly
onto the bonnet. Rotate the dog shaft so that
the dog contacts the spindle nut. With the
scribed line horizontal, remove the assembly
and adjust the position of the spindle nut.
Repeat the operation until the scribed line is
horizontal when the dog contacts the spindle.
Remove the assembly and install the spindle
nut cotter pin.

Install the lifting gear assembly onto the
bonnet and secure it with cap studs and nuts.
For Type D lifting levers that have two part
caps [cap and cap top) the above procedure
is more easily accomplished. After the cap is
screwed to the bonnet, the positioning of the
dog shaft is the same as above except that the
positioning of the spindle nut is performed
last through the open end of the cap.

With the dog in the horizontal position,

screw the spindle nut onto the spindle until

it contacts the dog. Install the spindle nut
cotter, cap top gasket and screw the cap top
into the cap.

Type E

Assembly of Type E lifting lever is identical

to Type D with the addition of the cap plug
gasket and cap plug. The test rod is installed
only during system hydrostatic testing.
Mever install the test rod unless performing
system hydrostatic test.

Type Gand L

Install the cap studs to the bonnet top.

Place the cap gasket onto the bonnet and the
cap onto the cap studs. Install and tighten cap
stud nuts.

Type H and M

Assembly of Type H and M is identical to
Type G and L with the addition of the cap plug
gasket and cap plug. The test rod is installed
only during system hydrostatic testing. Never
install the test rod unless performing system
hydrostatic test.

-

-

-

6.8 Soft seat construction

Coat O-ring with Parker Super O-Lube

and place a small amount of Loctite 242

[or equivalent removable thread lock)

onto retainer screw before assembly.

Securely tighten retainer screwls).

* 0-ring soft seats
Crosby Style JOS-E/JBS-E metal-to-metal
seated pressure relief valves may be
converted to an 0-ring soft seat by replacing
the standard disc insert and nozzle with those
parts designed to house the O-ring soft seat
or vice versa.
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FIGURE 13 - Cap and lifting levers
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7 STYLE VARIATIONS

The Crosby Style JOS-E pressure relief

valve was designed with flexibility and
interchangeability in mind. Retrofitting

from conventional to balanced bellows high
performance liquid trim or soft seat design

is accomplished with a minimum number

of new parts. These style retrofits can be
accomplished at lowest possible cost.

* Balanced bellows

A Crosby JOS-E conventional non-bellows
pressure relief valve may be converted to a
Style JBS-E balanced bellows valve simply

by adding the bellows assembly and tailpiece
gasket.

JLT Liquid Trim

Crosby Style JOS-E/JBS-E pressure relief
valves in D to N orifice sizes may be converted
to high performance JLT liquid service design
simply by replacing the standard disc holder
with a JLT disc holder, or vice versa. For P

to T orifice sizes, a new nozzle ring is also
required.

0-ring soft seat design

Crosby Style JOS-E and JBS-E pressure relief
valves in all orifice sizes may be converted
from the standard metal-to-metal seats to an
exceptionally tight soft seat design. This style
conversion can be accomplished by replacing
the standard disc insert and nozzle with parts
adapted to accommodate the soft seat design.
The Crosby soft seat design uses standard
size 0-rings and is capable of handling
pressures to 1480 psig. Standard O-ring
materials include NBR, EPR, FKM, Kalrez®,
Silicone and PTFE. [See Figure 14 and Table 10).

8 SERVICE RECORDS

Service records should be completed before
avalve is returned to service. These records
are important and will provide guidance on
establishing time intervals between repairs as
well as providing the historical record of repairs
and service conditions. Well kept records will
be useful in predicting when to retire a valve
and which spare parts should be maintained in
inventory to ensure uninterrupted plant operation.

9 SPARE PARTS

When ordering spare parts, the valve shop
number, assembly number, or serial number
should be given together with set pressure, part
name and item number, valve size and style.

On the valve nameplate, the valve assembly
number is shown as shop number.

Spare parts may be ordered from any Pentair
Valves & Controls Regional Sales Office or
Representative.

10 TROUBLE SHOOTING PRESSURE RELIEF
VALVES

Troubles encountered with pressure

relief valves can vitally affect the life and
performance of the valve and must be
corrected at the first possible opportunity.
Failure of a pressure relief valve to function
properly could result in the rupture of a line or
vessel jeopardizing the safety of personnel and
causing damage to property and equipment.
Some of the most common troubles and

the recommended correction measures are
discussed in the following paragraphs.

10.1 Seat leakage

Of all the problems encountered with pressure

relief valves, seat leakage is the most common

and the most detrimental. A leaking valve

allows fluids to circulate into the secondary

pressure zone of the valve where it can cause

corrosion of the guide and valve spring.

When a leaking valve problem is not

immediately addressed, the leakage itself will

further contribute to seat damage through

erosion [wire-drawing]_

10.1.1 Seats damaged by foreign matter
Seating surfaces may be damaged
when hard foreign particles such as mill
scale, welding spatter, coke and dirt are
trapped between the seats. While this
type of damage usually occurs while the
valve is in service, it may also happen in
the maintenance shop. Every precaution
should be taken to clean the process
system before installing a pressure relief
valve and to test the valve using only
clean fluids.
Damaged seating surfaces are generally
reconditioned by lapping. Most often
small pits and scratches may be removed
by lapping alone. More extensive damage
will also require remachining prior to
lapping.
In some instances, valve construction can
be changed to reduce the effects of seat
leakage. The use of an O-ring soft seat
when applicable will minimize leakage
and thus eliminate the associated
corrosion and erosion problems. If it is
not possible to use a soft seated valve, or
if the corrosive media is present in the
exhaust system, conversion to a Style
JBS bellows seated valve will isolate and
protect the guides and valve spring from
any corrosive fluids.

FIGURE 14

JLT-E O-ring
Soft seat

JOS-E/JBS-E 0-ring
Soft seat

TABLE 10 - Soft seat 0-ring sizes

Orifice
B.E

> < I s - B il el R o i

=
.
R

*  All elastomers
** PTFE only

0-ring size
*2-013
“*2.014
2113
2-116
2-120
2-125
2-130
2-226
2-228
2-230
2-337
2-346
2-352
2-438
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10.1.2 Distortion from piping strains
Valve bodies can be distorted by
excessive piping loads causing seat
leakage. Both inlet and discharge
piping must be properly supported and
anchored so that high bending loads are
not transmitted to the valve body.

10.1.3 Operating pressure too close to set
pressure
A carefully lapped metal-to-metal
seated valve will be commercially
tight at a pressure approximately ten
percent under the set pressure or 5 psi,
whichever is greater. Consequently, this
minimurn pressure differential should be
maintained between set and operating
pressure to avoid seat leakage problems.

10.1.4 Chatter
Oversized valves, excessive pressure drop
in the inlet lines, restrictions in the inlet
line, too great a build up of back pressure
or pulsating inlet pressure will cause
instability to the pressure relief valve. In
such installations, the pressure under the
valve disc may be great enough to cause
the valve to open, but as soon as flow is
established, the pressure drops allowing
the valve to immediately close. This cycle
of opening and closing sometimes occurs
at very high frequency causing severe
seat damage, sometimes beyond repair.
Proper valve selection and installation
techniques are paramount to reliable
valve performance.

10.1.5 Incorrectly adjusting lifting gear
A space of Vi inch minimum should
always be provided between the lifting
device and the spindle lift nut. Failure to
provide sufficient clearance may result in
inadvertent contact causing a slight shift
in the opening pressure.

10.1.6 Other causes of seat leakage
Improper alignment of the spindle, too
much clearance between the valve spring
and the spring washers, or improper
bearing contact between the adjusting
bolt and the spring washers, spindle
and disc holder or spindle and lower
spring washer may cause seat leakage
problems. Spindles should be checked
for straightness and springs and spring
washers should be properly fitted and
kept together as a spring assembly.

2 PENTAIR

PENTAIR VALVES & CONTROLS

www.pentair.com/valves

10.1.7 Corrosion
Corrosion may result in pitting of valve
parts, failure of various valve parts, build
up of corrosive products and general
deterioration of the valve materials.
Corrosive attack is generally controlled
through selection of suitable materials
or by employing a bellows seal to isolate
the valve spring, adjusting bolt, spindle
and quiding surfaces from the corrosive
attack of the process fluid.
Environmental corrosion attacks all
exposed surfaces, including studs and
nuts. In general, the materials required
for a particular service are dictated
by the temperature, pressure and the
degree of corrosion resistance required.

11 PENTAIR VALVES & CONTROLS FIELD
SERVICE AND REPAIR PROGRAMS FIELD
SERVICE

Pentair Valves & Controls field service provides
on-site, in line testing and repair capability for
all types of pressure relief devices.

11.1 Parts

Pentair Valves & Controls will help you
establish the right mix of on-site spares with
Pentair Valves & Controls’ own distribution and
manufacturing support.

11.2 Training

Crosby offers intensive factory or on-site
seminars to improve maintenance and
application skills.

11.3 Testing

Pentair Valves & Controls has the capability

to evaluate pressure relief valve operability
either in the field or at various Pentair Valves &
Controls facilities. Special qualifications
programs may also be conducted in our
laboratories.

11.4 Contract management

Pentair Valves & Controls will combine a group
of services to satisfy your special maintenance
needs.

WARNING

The product is a safety related component
intended for use in critical applications.

The improper application, installation or
maintenance of the product or the use of parts
or components not manufactured by Crosby may
result in failure of the product. The advice of a
qualified engineer should be sought prior to any
use of the product.

Any installation, maintenance, adjustment,
repair or test performed on the product must be
done in accordance with the requirements of all
applicable codes and standards.

The information, specifications and technical data
[the "Specifications”] contained in this document
are subject to change without notice. Crosby does
not warrant that the specifications are current
and assumes no responsibility for the use or
misuse thereof.

The purchaser should verify that there have been
no changes to the specifications prior to use.

All Pentair trademarks and logos are owned by Pentair ple. All other brand or product names are trademarks or registered marks of their respective owners.
Because we are continuously improving our products and services, Pentair reserves the right to change product designs and specifications without notice.

Pentair is an equal opportunity employer. © 2014 Pentair

plc. All rights reserved.
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INSTALLATION, MAINTENANCE, AND
OPERATING INSTRUCTIONS

Issue Date: 12/01

SERIES 5H & 5HW
VALUE-LINE® 1/4” - 2"
(DN 6 — 50) 2-PIECE
HIGH-PRESSURE
BALL VALVES

Read entire instructions carefully before installation or servicing

J

1

GENERAL

5. SEAT AND BODY RATINGS - THE PRACTICAL AND SAFE USE OF

This instruction manual contains important information
regarding the installation, operation and troubleshooting of
the Jamesbury Series 5H and 5SHW VALUE-LINE 1/4"-2" (DN
6 - 50) 2-Piece High Pressure Ball Valves. Please read these
instructions carefully and save them for further reference.

WARNING

FOR YOUR SAFETY AND PROTECTION, IT IS IMPORTANT THAT THE
FOLLOWING PRECAUTIONS BE TAKEN PRIOR TO REMOVING THE
VALVE FROM SERVICE OR BEFORE ANY DISASSEMBLY OF THE VALVE.

1. AT ALL TIMES DURING THIS ENTIRE PROCEDURE, KEEP HANDS
OUT OF THE VALVE. AREMOTELY ACTUATED VALVE COULD CLOSE
AT ANY TIME AND RESULT IN SERIOUS INJURY.

2. KNOW WHAT MEDIA IS IN THE LINE. IF THERE IS ANY DOUBT,
CHECK WITH THE PROPER AUTHORITY.

3. WEAR ANY PROTECTIVE CLOTHING OR EQUIPMENT NORMALLY
REQUIRED WHEN WORKING WITH THE MEDIA INVOLVED.

4. DEPRESSURIZE THE LINE AND VALVE AS FOLLOWS:
A. OPEN THE VALVE AND DRAIN THE LINE.

B. CLOSE AND OPEN THE VALVE TO RELIEVE ANY RESIDUAL
PRESSURE THAT MAY BE IN THE VALVE PRIOR TO REMOVING
THE VALVE FROM SERVICE. LEAVE THE VALVE IN THE OPEN
POSITION.

C. AFTER REMOVAL AND PRIOR TO ANY DISASSEMBLY, DRAIN
ANY REMAINING MEDIA BY PLACING THE VALVE IN THE VER-
TICAL POSITION AND CAREFULLY OPEN AND CLOSE THE
VALVE SEVERAL TIMES.

THIS PRODUCT IS DETERMINED BY BOTH THE SEAT AND BODY
RATINGS. READ THE NAME TAG AND CHECK BOTH RATINGS. THIS
PRODUCT IS AVAILABLE WITH A VARIETY OF SEAT MATERIALS.
SOME OF THE SEAT MATERIALS HAVE PRESSURE RATINGS THAT
ARE LESS THAN THE BODY RATINGS. ALL OF THE BODY AND SEAT
RATINGS ARE DEPENDENT ON VALVE TYPE AND SIZE, SEAT MATE-
RIAL, BOLTING MATERIAL, AND TEMPERATURE. DO NOT EXCEED
THESE RATINGS.

2 INSTALLATION

The valve may be installed for flow in either direction. It is
recommended, however, that a screwed valve be installed
with the body cap facing upstream. Screwed end valves
have NPT threads. To insure a leaktight joint, liberal use of
a compatible pipe joint compound is necessary. Figure 351
and 356 valves may be installed for flow in either direction.
Use standard piping practices when installing valves with
threaded parts. When tightening the valve to the pipe,
apply the wrench to the end nearest the pipe being
worked. Adjust packing prior to installation. See
MAINTENANCE Section of this IMO. (See Figure 1.)
Include compatible pipe fitting compound or PTFE tape.

3 MAINTENANCE

Periodically observe the valve to be sure of proper perform-
ance. More frequent observation is recommended under
extreme operating conditions.

Routine maintenance consists of tightening the stem nut
1/4-turn periodically to compensate for the wear caused by
the stem's turning against the resilient PTFE seal.
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3.1 Disassembly 7

If complete disassembly becomes necessary, replacement
of all seats and seals is recommended. Refer to Service Kit
chart.

1. Remove the valve. Then remove the upper stem nut
(16), lockwasher (9), handle (15), and lower stem nut
(16). (See Figure 2.)

Remove the compression ring (18).

Unscrew and remove the body cap (2) and body seal
(6). Heat may be required.

If the ball (3) and seats (5) do not fall from the body
with the ball in the fully closed position, use a piece of
wood or some other soft material to gently tap the ball
(from the end opposite the body cap). This will unseat
these parts without damaging the ball.

Press the stem (4) from the top into the valve body and
remove it through the body cap end of the body.

Using a wire brush, clean the body cap thread and
body threads to remove any excess thread lock.

Using a pointed instrument, pry out and discard the
old stem seals (7), stem bearings (8), and FIRE-TITE
bearing (13),if applicable.Be very careful not to scratch
any sealing surfaces in the valve body (surfaces on
which seats and seals rest).

Figure 2

PARTS

NAME QTY.

Body
Body Cap
Ball

Stem
Seat
Body Seal

Stem Seal

Stem Bearing
Lockwasher
Secondary Stem Seal
Handle

Stem Nut
Compression Ring
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3.2 Assembly

1. Clamping valve body (1) securely in a vise, drop in one

seat (5) with the flat surface on the bottom. (See
Figure 2.)

Insert from the inside a stem bearing (8), a FIRE-TITE seal
(13), and another stem bearing (8) into the lower stem
bore.

Insert the stem (4) through the open end of the body
(1), being careful not to scratch the stem bearings and
stem bearing surfaces. Press it gently up into the stem
hole.

4. Holding the stem bearing in place from inside the

valve, install two stem seals (7), the compression ring
(18), and thread on one of the stem nuts (16) until the
stem starts to turn.

Place a wrench through the body on the bottom of the
stem blade to hold the stem stationary. Place another
wrench on the stem nut (16), and turn the nut down
until the seals bottom and the stem comes snugly into
place. Tighten the stem nut (16) until snug, plus an
additional 1/4-1/2 turn.

Align the stem blade inside the valve body (1) with the
ball (3). Insert the ball (3) and rotate the stem (4) to the
ball fully closed position.

PARTS
ITEM NAME QTY.

1 Body 1
2 Body Cap 1
3 Ball 1
4 Stem 1
5 Seats 2
6 Body Seal 1
7 Stem Seals 2
8 Stem Bearings 2
9 Lockwasher 1
13 Secondary Stem Seal 1
15 Handle 1
16 Stem Nut 2

Compression Ring 1

Figure 3




Insert second seat (5) into the body (1) so that the

sealing surface of the seat is towards the ball. Insert

the body seal (6).

Apply Loctite® 272 or equivalent, one bead 360°

around the body cap (2) covering a minimum of two

threads.

Insert the body cap (2), screw it down and tighten to

the required torque, (See Table 1 for Body Cap
Torque specifications).

TABLE 1
Service Data

Valve Size Body Cap Service Kit
Assembly Torque (DELRIN Seats)

1/4” —1/2" (DN 8 - 15) 100 Ib.-ft. (136 Nm) RKN-220-RT

3/4” (DN 20) 225 Ib.-ft. (305 Nm) RKN-221-RT

1" (DN 25) 225 Ib.-ft. (305 Nm) RKN-221-RT

1-1/4" (DN 30) 275 Ib.-ft. (373 Nm) RKN-222-RT

1-1/2" (DN 40) 350 Ib.-ft. (475 Nm) RKN-223-RT

2" (DN 50) 600 Ib.-ft. (814 Nm) RKN-224-RT

10. Place the handle (15), lockwasher (9),and stem nut (16)
over the stem (4). Tighten the stem nut (16) until snug.

11. Cycle the valve slowly twice to ensure permanent posi-
tion of the ball between the two seats.

4 SERVICEKITS

Service kits include two seats (5), two stem seals (7), two
stem bearings (8), a secondary seal (13),and one body seal

(6).
5 REPAIR KITS/SPARE PARTS

For further information on spare parts and service or assis-
tance visit our web-site at www.jamesbury.com

Metso Automation, Field Systems Division

Europe, Levytie 6, PO.Box 310, 00811 Helsinki, Finland. Tel.int. +358 20 483 150. Fax int. +358 20 483 151

Europe (UK), 8 Pipers Wood Industrial Park, Waterlooville, Hampshire PO7 7XU UK. Tel. int. +44 (0)23 9223 8500. Fax int. +44 (0)23 9223 8510
North America, 44 Bowditch Drive, PO.Box 8044, Shrewsbury, Massachusetts, 01545-8044 USA. Tel.int.+1 508 852 0200. Fax int.+1 508 852 8172
North America, 3100 Medlock Bridge Road, Suite 250, Norcross, GA 30071, USA. Tel.int. +1 770 446 7818. Fax int.+1 770 242 8386
Latin America, Av. Central, 181- Characas Reunidas, 12238-430, Sdo Jose dos Campos. Tel.int. +55 12 335 3500. Fax int. +55 12 335 3535
Asia Pacific, 501 Orchard Road, #05-09 Wheelock Place, 238880 Singapore. Tel.int. +65 735 5200. Fax int.+65 735 2955

www.jamesbury.com
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Magtech™ Magnetic Level Indicators

i

m Visual level indication to 100 ft. (30 m)

m Designed to ASME B31.3 Process Piping Code. ASME B31.1 Power Piping Code is available upon request
m Minimal leak points as compared to sight glasses

m No process liquid in contact with indicator glass

m Designed for both gas/liquid (top level) and/or liquid/liquid (interface) measurements

m Optional construction is available for cryogenic, high-temperature, high-pressure, and corrosive
applications

m Dual chamber design optimized for use with the Rosemount™ 5300, 3308, and 3300 Guided Wave Radars
also available

&
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Magtech Magnetic Level Indicators November 2017

Overview

Measurement principle

Magnetic level indicators consist of a chamber, a magnet
equipped float which rises and lowers with the fluid level, and an

Vent indicator mounted to the chamber.

The indicator houses a column of small flags, which indicate the
— Indicator level of the fluid in the chamber, based on the position of the
float. As the fluid level rises and lowers, the float rises and lowers
as well, and the flags are tripped from one orientation to the
other; typically the red side indicates the liquid level and the
silver side indicates the vapor space.

Process ——
connections
Float

g As the float rises and falls with the process level, tripping the
" flags, it also stimulates any attached transmitters and switches,
‘ /Float

chamber providing a signal back to the control system.
Drain flange

Application Examples

m Turbulent tanks

m Heat exchangers

m Boiler applications

m Site glass replacement

m Separators

m Acid storage tanks

Test and inspection

All Magtech chambers can be hydrostatically tested to 1.5 times
the specified flange/pressure rating prior to shipment to ensure
pressure tolerance.

Additional testing and documentation, such as Material
Traceability Reports (MTRs), radiography, hydrostatic pressure
tests, Postive Material Identification (PMI), dye penetrant,
NACE®, or witness testing are available.

Contents
OVEIVIBW ettt et et 2 Specifications .......... o 15
Ordering Information ..................cooiii... 3 Dimensional Drawings .........ccvviiiienninnnnnn. 17

2 Emerson.com/Magtech
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Ordering Information
Magtech Magnetic Level Indicator (MLI)

Specification and selection of product materials, options, or components must be made by the purchaser of
the equipment, see Magtech Level Indicator Quick Data Sheet. For more information on Material Selection see
page 15

Additional Information

Specifications: page 15
Dimensional Drawings: page 17

Table 1. Magtech Magnetic Level Indicators Ordering Information

Model | Product description

L Magnetic level indicator

Measurement type()

0 Liquid level (gas/liquid interface)

2 Submerged interface (liquid/liquid interface)

4 Flashing application (consult factory for model selection)

Float selection

Liquid level (gas/liquid interface) applications, measurement type code 0

Float material Minimum SG :)Il?east;LT':)i(;lT:;ie;a(E:?) Chamber size “A.” Dimension in

at 100 °F (37.8 °C) and schedule inches (mm)

76 316 Stainless steel 0.76 125 (8.6) 2-in.S10 12.0-in. (305 mm)

78 316 Stainless steel 0.78 285(19.7) 2-in.S10 12.0-in. (305 mm)

31 316 Stainless steel 0.81 500 (34.5) 2-in.S10 12.0-in. (305 mm)

58 316 Stainless steel 0.58 75(5.2) 21/2-in. S10 12.0-in. (305 mm)

60 316 Stainless steel 0.60 135(9.3) 21/2-in. S10 12.0-in. (305 mm)

62 316 Stainless steel 0.62 220(15.2) 21/2-in. S10 12.0-in. (305 mm)

33 316 Stainless steel 0.83 285(19.7) 21/2-in. S10 12.0-in. (305 mm)

86 316 Stainless steel 0.86 740 (51.0) 21/2-in. S10 12.0-in. (305 mm)

54 Titanium 0.54 125 (8.6) 21/2-in. S10 12.0-in. (305 mm)

59 Titanium 0.59 285(19.7) 21/2-in. S10 12.0-in. (305 mm)

61 Titanium 0.61 740 (51.0) 21/2-in. S10 12.0-in. (305 mm)

68 316 Stainless steel 0.68 115(7.9) 21/2-in. S40 12.0-in. (305 mm)

82 316 Stainless steel 0.82 175(12.1) 21/2-in. S40 12.0-in. (305 mm)

87 316 Stainless steel 0.87 285(19.7) 21/2-in. S40 12.0-in. (305 mm)

88 316 Stainless steel 0.88 740 (51.0) 21/2-in. S40 12.0-in. (305 mm)

Emerson.com/Magtech 3
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Table 1. Magtech Magnetic Level Indicators Ordering Information

Float material

Minimum SG

Float max. operating

Chamber size

“A” Dimension in

pressure in psig (bar)| and schedule | inches (mm)
40 316 Stainless steel 0.40 50 (3.5) 3-in.510 18-in. (457 mm)
69 Titanium 0.69 2300 (158.6) 21/2-in. S40 16-in. (406 mm)
63 Titanium 0.63 2300 (158.6) 21/2-in. S40 20-in. (508 mm)
45 Titanium 0.45 2100 (144.8) 3-in.S10 20-in. (508 mm)
55 Titanium 0.55 2100 (144.8) 3-in. 5S40 14-in. (356 mm)
49 Titanium 0.49 2100 (144.8) 3-in. 540 17-in. (432 mm)
46 Titanium 0.46 2100 (144.8) 3-in. 540 20-in. (508 mm)
41 Titanium 0.41 2100 (144.8) 3-in. 540 25-in. (635 mm)
74 Titanium 0.74 3400 (234.4) 3-in. S80 20-in. (508 mm)
67 Titanium 0.67 3400 (234.4) 3-in. S80 25-in. (635 mm)
85 Titanium 0.85 3400 (234.4) 3-in. S160 16-in. (406 mm)
73 Titanium 0.73 3400 (234.4) 3-in. S160 20-in. (508 mm)
64 Alloy 400 0.64 90 (6.2) 3-in.510 12-in. (305 mm)
80 C-276 0.80 135(9.3) 2-in.510 12-in. (305 mm)
89 C-276 0.89 425 (29.3) 2-in.S10 12-in. (305 mm)
Submerged interface (liquid/liquid interface) measurement type code 2
Float material gllcinimum delta :Ir(:tsm:):n(:)ps?;a(:)l:?) gihaar::elzz: and :}11\;;12;[‘(1:1':1:;” in
at 100 °F (37.8°C) schedule
37 316 Stainless steel 0.37 450 (31.0) 2-in.S10 12-in. (305 mm)
21 316 Stainless steel 0.21 740 (51.0) 21/2-in. S10 12-in. (305 mm)
23 316 Stainless steel 0.23 175(12.1) 21/2-in. S40 12-in. (305 mm)
10 316 Stainless steel 0.10 50(3.5) 3-in.S10 12-in. (305 mm)
28 Titanium 0.28 2300 (158.6) 21/2-in. S40 12-in. (305 mm)
20 Titanium 0.20 2300 (158.6) 21/2-in. S40 12-in. (305 mm)
15 Titanium 0.15 2100 (144.8) 3-in.S10 12-in. (305 mm)
14 Titanium 0.14 2100 (144.8) 3-in. S40 12-in. (305 mm)
11 Titanium 0.11 2100 (144.8) 3-in. S40 12-in. (305 mm)
30 Titanium 0.30 3400 (234.4) 3-in. S80 12-in. (305 mm)
29 Titanium 0.29 3400 (234.4) 3-in. S160 12-in. (305 mm)
38 C-276 0.38 135(9.3) 2-in.S10 12-in. (305 mm)
13 Alloy 400 0.13 90 (6.2) 3-in.S10 12-in. (305 mm)
4 Emerson.com/Magtech
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Table 1. Magtech Magnetic Level Indicators Ordering Information

Mounting style (see Figure 1 for mounting options or consult factory for custom mounting)

A Style A - Flanged top and bottom, with stop plates, no side process connection

B Style B - Access flange on top and bottom with side process connections

C Style C - Access flange on bottom, flanged bottom with side(s) process connection

D Style D - Access flange on top, flanged top, closed bottom with side(s) process connection
L Style L - No float access flanges, with or without side(s) process connection

Instrument rating

AA ANSI/ASME B16.5 Class 150
AB ANSI/ASME B16.5 Class 300
AC ANSI/ASME B16.5 Class 600
AD ANSI/ASME B16.5 Class 900
AE ANSI/ASME B16.5 Class 1500
AF ANSI/ASME B16.5 Class 2500
Access flange type

0 Not applicable (Style L only)
1 Raised Face (RF) Weld Neck
2 RF Slip-On

3 RF Socket Weld

4 Ring Type Joint (RTJ) Weld Neck
5 RT] Slip-ON

6 RT| Socket Weld

Indicator scale unit of measure

E Imperial (English), inches

M Metric, millimeters

Mounting dimension (center-to-center for style B, C, D, L and top-to-bottom for style A)(?)

XXXXX XXX.XX inches or XXXXX mm 04863 = 48.63 inches or 4863 mm

Chamber material

S 316/316L Stainless steel (standard)
1 317 Stainless steel

2 321 Stainless steel

7 347 Stainless steel

X Special (consult factory)

Emerson.com/Magtech 5
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Table 1. Magtech Magnetic Level Indicators Ordering Information

Side process connection design

Drill (/2-in. hole)

Drill (full bore)®

Extrusion (limited to chamber size S10 or S40 with 17/2-in. or 2-in. NPS process connection size)(2)

None (Style A)

D
F
E
T Buttweld Tee (ASME B16.9)
N
X

Special (consult factory)

Process connection size (NPS)

0 Same diameter as chamber (Style A only)

8 12-in.

9 3/4in.

1 1-in.

5 1)ain.

6 11/2-in.

2 2-in.

7 21/2-in.

3 3-in.

4 4-in.

X Special (consult factory)

Process connection rating Process connection type
77 Same as instrument rating (Style A only) z

AA ANSI/ASME B16.5 Class 150 1,2,3,4,Y

AB ANSI/ASME B16.5 Class 300 1,2,3,4,Y

AC ANSI/ASME B16.5 Class 600 1,2,3,4,Y

AD ANSI/ASME B16.5 Class 900 1,2,3,4,Y

AE ANSI/ASME B16.5 Class 1500 1,2,3,4,Y

AF ANSI/ASME B16.5 Class 2500 1,2,3,4,Y

FA ANSI/ASME B16.11 Class 3000 A CEGHKL
FB ANSI/ASME B16.11 Class 6000 A CEGHKL
FC ANSI/ASME B16.11 Class 9000 A CEGHKL
SA ANSI/ASME B16.9 STD M, P,N

SB ANSI/ASME B16.9 XS M, P,N

SC ANSI/ASME B16.9 XXS M, P,N

6 Emerson.com/Magtech
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Magtech Magnetic Level Indicators

Table 1. Magtech Magnetic Level Indicators Ordering Information

Process connection type

Process connection rating

z Same as access flange (Style A only) 77

1 RF Weld neck AA, AB, AC, AD, AE, AF
2 RF Slip-on AA, AB, AC, AD, AE, AF
3 RF Socket weld AA, AB, AC, AD, AE, AF
4 RT| Weld neck AA, AB, AC, AD, AE, AF
5 RT] Slip-on AA, AB, AC, AD, AE, AF
6 RT| Socket weld AA, AB, AC, AD, AE, AF
Y Raised face lap joint (RFLJ) AA, AB, AC, AD, AE, AF
A Nipple - Plain end FA, FB, FC

C Nipple - Male NPT FA, FB, FC

E Coupling - Female NPT FA, FB, FC

G Coupling - SW FA, FB, FC

H Fitting FA, FB, FC

K Fitting FA, FB, FC

L Fitting FA, FB, FC

M Fitting - Plain End SA, SB, SC

P Fitting - Beveled End (37.5°) SA, SB, SC

N Fitting - Male NPT SA, SB, SC

Process connection schedule(3)

0 Same schedule as chamber (Style A only)
1 S10

4 S40

8 S80

6 S160

Process connection material

0 Same Material as Chamber

S 316/316L Stainless steel (standard)
2 321 Stainless steel

7 347 Stainless steel

4 304/304L Stainless steel

1 317 Stainless steel

C Carbon steel

X Special (consult factory)

Emerson.com/Magtech
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Table 1. Magtech Magnetic Level Indicators Ordering Information

Top of the chamber

B Blind flange

D Dome cap

F Flat cap

z Open flange with stop plate
X Special (consult factory)
Top vent size

0 No top vent

8 12-in.

9 3/4in.

1 1-in.

X Special (consult factory)
Top vent type

Z No top vent

A NPT tap only with Plug
C SW tap only

D Flanged

F Coupling - FNPT with Plug
H Coupling - SW

K Fitting - Plain End

M Fitting- Male NPT End

X Special (consult factory)

Top vent schedule or rating

VAS) No top vent

1 S10

S40

S80

Class 3000

4
8
6 S160
3
5

Class 6000

Bottom of the chamber

Blind flange
D Dome cap
F Flat cap

Emerson.com/Magtech
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Table 1. Magtech Magnetic Level Indicators Ordering Information

z Open flange with stop plate

X Special (Consult Factory)

Bottom drain size

0 No bottom drain
8 1/2-in.

9 3/4-in.

1 1-in.

Bottom drain type

No bottom drain

NPT tap only with plug

SW tap only

Flanged

Coupling - FNPT with plug

Coupling - SW

Fitting- Plain end

Fitting- Male NPT end

X lz|xAR|lzT|m|lgo|n|>»|N

Special (consult factory)

Bottom drain schedule or rating

z No bottom drain

1 S10

4 S40

8 S80

6 S160

3 Class 3000

5 Class 6000

Indicator

F Flag

B Follower (birdie/shuttle)

Measuring range(®)

XXXXX | XXX.XX inches or XXXXX mm 04863 =48.63 inches or 4863 mm
Scale units

z Feet and inches (1/2-in. increments)

A Metric (5 mm increments)

B Percentage (custom increments)

Emerson.com/Magtech 9
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Table 1. Magtech Magnetic Level Indicators Ordering Information

Inches only ('/2-in. increments)

D +/[- (custom increments)

E Dual (feet and inches, percent)

F Dual (metric, percent)

Indicator enclosure material

0 Anodized aluminum housing with glass

1 Anodized aluminum housing with polycarbonate
2 Anodized aluminum housing with acrylic frost extension
3 Stainless steel housing with glass

4 Stainless steel housing with polycarbonate

5 Stainless steel channel with glass tube

6 Stainless steel channel with polycarbonate tube
Indicator indicator color

z Red and silver flags

A Red and white flags

C Yellow and black flags

B Red follower

D Green follower

Indicator mounting (see Figure 2)

z Standard orientation (180° from process connections)
R Right mount

L Left mount

C Customer specified

Typical model number: LO76 CAA1E03600SE6AA11SD8ZZB8ZZF03600Z0ZZ

vA W=

10

For flashing applications please consult factory.
Maximum mounting dimension per single unit is 20 ft. (6 m) for Style A and 18 ft. (5.5 m) for Style B/C/D.
Process connection schedule needs to be equal or greater than the chamber schedule.

Must select for Top Vent type Z Option Z.

Should be equal to or smaller than the Mounting dimension. Please provide datum offset using Magtech Level Indicator Quick Data Sheet.

Emerson.com/Magtech



November 2017 Magtech Magnetic Level Indicators

Order options - must be specified at time of order

Test and inspection
m Hydrostatic pressure test
m Weld inspection

m NDE (non-destructive examination)

Documentation

m Approval and as-built drawings

m Weld procedures and welder qualifications
m Quality control plans

m Material Traceability Record (MTR)

m Float curves

Accessories
m Valves (vent and drain)

Insulation blanket

m Steam trace

m Heat trace

Hard shell cryogenic insulation with frost protection

m Chamber support clips

Associated products

m Dual chamber unit with Guided Wave Radar
m Switches

m Magnetostrictive transmitter

Emerson.com/Magtech 11
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Table 2. Process Connection Rating

ANSI/ASME B16.5 ANSI/ASME B16.11 | ANSI/ASME B16.9
Process connection style 150 | 300 | 600 | 900 | 1500 | 2500 | 3000 | 6000 | 9000 | STD | XS | XXS
RF Weld Neck X X X X X
RF Slip-on X X X X X X
RF Socket Weld X X X X X X
RT] Weld Neck X X X X X X
RF Lap Joint (RFL)) X X X X X X
Fitting - Plain End X X X
Fitting - Male NPT X X X
Coupling - Female NPT X X X
Coupling - SW X X X
Fitting X X X
Fitting X X X
Fitting X X X

Fitting - Plain End

Fitting - Beveled End (37.5)

Fitting - Male NPT

12 Emerson.com/Magtech
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Figure 1. Mounting Styles

- -

—

y y
=3 = =
Style A Style B Style C Style D StyleL
Flanged top and bottom, Flanged top and Closed top, flanged Flanged top, closed Closed top and bottom
no side process bottom with side bottom with side bottom with side with or without side
connection(s) process connection(s) process connection(s) process connection(s) process connection(s)
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Figure 2. Indicator/Scale Orientation

Process connection

Left mount Right mount

Standard orientation

Top view

Mag(ech]

Standard orientation

Front view

14
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Specifications

Performance specifications

Resolution

Approximately '/4 -inch resolution

Measuring range

Maximum mounting dimension per single unit is 20 ft. (6 m) for
Style A and 18 ft. (5.5 m) for Style B/C/D.

Maximum viscosity

2000 cP

Minimum Specific Gravity (SG)

0.40 (consult factory for lower specific gravities)
Minimum delta SG

0.11

Functional specifications

Temperature rating

850 °F (454 °C)

Float Pressure rating

Up to 4000 psig (275.8 bar) at 100 °F (38 °C)
Visual indicator

Visible from 100 ft (30 m)

Indicator options
m Flag (standard)

m Follower (optional)

Emerson.com/Magtech

Physical specifications

Material selection

Emerson™ provides a variety of products with various options
and configurations including materials of construction that can
be expected to perform well in a wide range of applications. The
product information presented is intended as a guide for the
purchaser to make an appropriate selection for the application.
Itis the purchaser’s sole responsibility to make a careful analysis
of all process parameters (such as all chemical components,
temperature, pressure, flow rate, abrasives, contaminants, etc.),
when specifying product, materials, options and components
for the particular application. Emerson is not in a position to
evaluate or guarantee the compatibility of the process fluid or
other process parameters with the product, options,
configuration or materials of construction selected.

Chamber design options

Designed to ASME B31.1 or B31.3, or CRN (all provinces).
Welding and welder qualification in accordance with ASME
Section IX.

= ASMEB31.3
= ASMEB31.1
m CRN Registration (all provinces)

Note
Welding and welder qualifications in accordance with ASME
Section IX.

Process connection sizes
1/2-in. to 4-in.

15
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Materials of construction

Chamber

m 300 Series stainless steel (standard 316/316L)

m Optional: Other non-ferrous materials that do not exhibit
ferro-magnetic properties such as Alloy C-276, CB20, Alloy
600, Alloy 400, T-321 stainless steel, CPVC, and Kynar.

Float

m 316 stainless steel

m Titanium

m Alloy 400

= Alloy C-276

m Special options: Kynar, CPVC, PTFE coating

Indicator viewing window
Glass or polycarbonate

Gasket

All gauges are shipped complete with 0.125-in. composition
gaskets for protection of flanges. Customer is responsible for
process compatible gaskets for protection of flanges.

Note

If composition gaskets are not compatible with your process
conditions, appropriate gaskets should be used in place of those
shipped with the gauge.

16
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Dimensional Drawings

Figure 3. Standard MLI - style A

utalatabe bl talatab bl talatal bl
e e T A T e

Datum . —1= .______"M_WI__
|
I
|
i

Measuring range

Mounting
dimension

Front view Right side view

Note

For reference use only. Do not use for
construction purposes or as built unless
certified by Magtech. Drawing is generic - see
Table 1 for detailed options.

Emerson.com/Magtech
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Figure 4. Standard MLI - style B

O O

T

N\
|

Mounting dimension
(center-to-center)

5 [l

Datum "{Vn{ch}f ----- _[< I
11

Note

———— For referepce use only. Do not use for
[ ] construction purposes or as built unless
| i certified by Magtech. Drawing is generic - see

Front view Right side view

Table 1 for detailed options.

18 Emerson.com/Magtech



November 2017 Magtech Magnetic Level Indicators

Figure 5. Standard MLI - style C

Mounting dimension
(center-to-center)

Datum —-

| 0 Note
For reference use only. Do not use for
—t—— construction purposes or as built unless
[ ] certified by Magtech. Drawing is generic - see

| Table 1 for detailed options.
Right side view

Front view
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Figure 6. Standard MLI - style D

|— C —o=f

Mounting dimension
I (center-to-center)

Datum

Note

For reference use only. Do not use for
construction purposes or as built unless
certified by Magtech. Drawing is generic - see
Table 1 for detailed options.

Front view Right side view
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Figure 7. Standard MLI - style L

Mounting dimension
(center-to-center)

Datum

Front view

Right side view

Note
For reference use only. Do not use for
construction purposes or as built unless

certified by Magtech. Drawing is generic - see

Table 1 for detailed options.
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Section
1 Warranty

1.0 Warranty

All Magtech products are warranted against defects
in materials and workmanship for a period of no
less than one year from the date of shipment. The
level gage chamber and process connections are
guaranteed for the life of the tank or vessel to
which it is attached. Floats are guaranteed for two
years. Magtech will repair or replace at its
discretion those products that fail to perform as
specified, with the following exceptions:

1. Products repaired or modified by persons
that are not authorized by Magtech.

2. Products subjected to misuse, negligence or
accidents.

3. Products that are connected, installed, or
otherwise used in such a way not in strict
accordance with manufacturer’s
instructions.

This warranty is in lieu of any other warranty
expressed or implied by any party other than
Magtech. Repairs and/or replacements shall be at
the sole discretion of Magtech based on the terms
and conditions of this warranty. Defective products
shall be returned to the factory prepaid by the
buyer after obtaining a Return Authorization
Number from Magtech. All warranty repairs or
replacements will be performed at the factory in
Pearland, Texas. Surface return freight will be paid
by Magtech. Factory warranties do not include field
service. Field service warranty repairs will be at the
buyer’s expense. Consult Magtech for field service
rates.

Any modifications to terms and condition of this
warranty will not be binding unless made in writing
and signed by an authorized agent or official of
Magtech.

All Magtech gages and transmitters should
be unpacked and thoroughly inspected upon
receipt. Gages are shipped FOB factory and
are fully protected against damage or loss
during shipment. Any claims for parts
damaged during shipment should be
submitted within 15 days of receipt of goods
by customer.

We value your opinion and want to better
serve you. Please go our website:
www.isemagtech.com and click the customer
feedback survey option (on the left side of the
screen). Some of the best suggestions for
improvement come from our valued
customers. Let us know how we are doing and
what we can do better to improve your
satisfaction with our product and service.




Section

2 Transmitter Overview

2.0 General Description

The LTM-Series are 2-wire electronic field
instruments, suitable for installation in hazardous
and non-hazardous locations. Testing and
certification has been obtained from different
agencies for installation in such areas. This
instrument is designed to measure and transmit an
analog and/or digital signal proportional to liquid
level in a tank. The complete assembly includes an
explosion-proof enclosure and attached sensor tube
and a magnetic float. The LTM-Series are available
in a variety of lengths and wetted materials to
accommodate many different applications.

2.1 Product Identification

WWWWWWWWWWWWWWWWWWWWWWW

2z/2z S/N AAAA /OL BBBB
MODEL LTM- 350-G-XXXX
TAG YYYY
ISE-MAGTECH
WWWWWWWWWWWWWWWWWWWWWWW
WWWWWWWWWWWWWWWWWWWWWWW

Figure 1. Example label/name plate

The product can be identified by the stainless steel
label that is located on the side of the transmitter
enclosure/housing.

The label can be read as follows:

wwww = Any hazardous location area classification
markings that the instrument is approved for.

22/7Z = Born on date; the2 digit month and 2 digit
year the instrument was shipped to the customer.

AAAA = The specific serial number assigned by
Magtech for complete traceability.

BBBB = The overall probe length of the instrument.
Note: THIS IS NOT THE MEASURING RANGE.

XXXX = The measuring range of the instrument.
The 0 and 100% (4/20mA) output range.

YYYY = The end user specified tag number (only
when specified).

2.2 Transmitter Configurations

LTM-Series transmitters generally have two
configurations:

1. Gage Mounted: Where the transmitter is
mounted on the outside of a magnetic level
gage and strategically located within a
certain longitudinal distance from the
transmitter sensor probe and a magnetic
float is placed inside the level gage.

2. Standalone (or Direction Insertion Type):
Where the transmitter has a magnetic float
directly around the transmitter sensor
probe and the probe is directly inserted into
a tank/vessel.

In either configuration as the tank level changes,
the float tracks the change and continuously
activates the sensor probe. The electronics process
the change in signal and output an analog and/or
digital signal. This output is precisely the liquid level
in the tank.

Magtech is always willing to explore
unique applications that require their own
distinctive configurations. Please consult the
factory for guidance.




2.3 Gage Mounted Transmitter

The LTM-Series may be strapped to the outside of
the Magtech LG series magnetic level gage. In such
an installation, it is used as an accessory transmitter
for the visual level gage. The same float used to
activate the magnetic gage is also used to activate
the magnetostrictive sensor of the LTM and
transmit a directly proportional 4/20mA signal.

The depiction below shows the gage mount
installation of the LTM-Series to a mag-gage. The
transmitters may be calibrated for the same range
as the visual indicator on the mag-gage, or for part
of the range depending on the application.

m [N}
Ll il

o

o —

I

L]

Figure 2. Gage mounted transmitter

-2+ Magtech transmitters may also be used in
conjunction with other manufacturers’
magnetic level gages. Full warranties will apply
upon factory approval. Float and or Indicator
replacement may be required.

2.4 Standalone Transmitter

When a magnetic level gage is not present, the LTM
can be inserted into the tank/vessel with its own
float mounted around the sensor tube.

The depictions below show the standalone version
of the LTM-Series with various process connections
and the standard float stop with centering ring.

A B C

Figure 3. Transmitters with various process connections.

In Figure 3:

Transmitter A depicts a standard %” compression
fitting that is on all standalone transmitters.
Transmitter B depicts a %” compression fitting and
a hex plug. This option is highly recommended
because the hex plug is selected based on the
float’s diameter (OD), so if the instrument ever
needs to be removed or serviced for any reason it
can be removed by the hex plug.

Transmitter C depicts a flanged option with a %”
compression fitting and a hex plug.



A stilling well may be used along with the
transmitter inside the tank. Stilling-well is a pipe
external to the sensor probe and float encasing the
entire assembly protecting it from surface agitation
or from physical damage due to the length of the
sensor probe. A depiction of a transmitter with a
stilling well is provided below.

34" mnpt compression fitting
[ﬁmme nptHex Plug

| L——Flﬂngecunnediun

Fet—— Stilling VWell

T T Fioat Selected/Designed

o fit in stilling-well and float
o process

L_Cig Float-Stop with

. =tillingsring

Figure 4. Transmitter with a Stilling-well

~-  When a stilling well is used, care should be
exercised when installing the tube to center it in
the chamber so that the float can freely travel
the entire length of the probe. Stilling wells are
required for transmitters over 10 feet or the
instrument cannot be considered under
warranty.

Optional Features that are available with the
LTM-350 but NOT the LTM-250 are:

1. HART Protocol, which enables:

a. Asecond digital output proportional to
an interface level (requires a second
float of different specific gravity)

b. A digital temperature output that
reflects the liquid temperature.

c. Advanced diagnostics and features
highly beneficial for commissioning,
troubleshooting or monitoring.

Up to two floats may be used with the LTM-350
only. The second float will typically sense the
interface level (the heavier of the two fluids) in the
tank. The specific gravity of the second float will be
such that it can be totally immersed in the lighter
fluid. The drawing below shows a transmitter with
dual floats, one for total level and the other for
interface level (also available with various process
connections).

Minimum
R
3.007

1

Separation

Figure 5. Dual Output Transmitter

A dual output transmitter is also available
in a gage mount configuration. Consult factory
for further details.
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3 Transmitter Description

3.0 Detailed Description

The LTM-Series is an assembly of two major
components:

The Sensor Tube Assembly: This is a 5/8” diameter
stainless steel probe, sealed on one end, with the
magnetostrictive waveguide in its center. In
addition to the magnetostrictive waveguide, the
tube also houses the optional temperature sensor
and the sensing elements. The tube is made to
lengths of 2-30ft. in rigid construction.

The Enclosure and Electronics: The extruded
aluminum housing has two compartments. The
enclosure is rated NEMA 4X and 7. One side
contains the microprocessor board assembly and
calibration push buttons. The other side contains
the field wiring termination board. The electronics
module is connected to the detector board of the
sensor tube assembly via a plug-in cable. The
electronics module houses printed circuit boards
(PCB) that encompass surface mount component
construction utilizing the latest integrated circuit
technology.

Magtech also has a stainless steel enclosure
that can be utilized. Please contact factory for
further details.

3.1 Technology — Theory of Operation

The LTM-250/350 series level transmitters are
based on the principle of magnetostriction, first
used for digital delay lines and later precision
distance or displacement in the machine tool
industry. This principle, if designed and applied
properly, has potentially very high measurement
resolution, typically better than 0.001 inch. In the
machine tool industry such a high resolution is
desirable. In the level measurement application,
however, a resolution of 0.03 inch is more than
adequate.

In a brief description, the magnetostrictive principle
consists of a wire extruded and heat treated under
carefully chosen conditions to retain desired
magnetic properties, which is pulsed by a circuit
with a relatively high current pulse. The high
current pulse produces a circular magnetic field as it
travels down the wire at the speed of sound.
Another magnetic field generated by a permanent
magnet (the float), placed near or around the wire
at some distance from the point of entry of this
pulse interferes with the magnetic field of the
current pulse and a torsional force results at the
collision point.

wovegude Wire

rq ,Ewren‘t Pulse

Zensing Elements
Mognetc Floot

Figure 6. Principle of Operation

The effect of this torsion force is a twist to the wire
at this point producing torsion wave traveling
towards both ends of the wire. The propagation
time (or time-of-flight) of this wave is measured
precisely and if the wire properties remain stable, it
is very repeatable at about 5-10 microseconds per
inch, which is approximately the speed of sound in
that medium. By measuring the exact number of
microseconds it took the torsion wave to reach a
designated termination point of the wire, the
distance to the magnet from this termination point
can be easily calculated.



A high-speed microcontroller is utilized in the
design to process and calculate the elapsed time
measurement. Accurate crystals are used for the
time based to resolve sub-microsecond timing
increments. The binary number, equivalent to the
microseconds of the echo travel time is used to
calculate the distance of the float and a
corresponding digital signal is output. A basic block
diagram describing the operation is shown below.

LTM-350, via HART protocol only.

i
PREAUP i+ ——B+
¥

Bk

WG DRIVE
4-20 mb

Figure 7. Basic Transmitter Block Diagram

Calibration routines are included in the software to
the 0% and 100% points for any distance desired.
Even reverse calibration is a simple task using the
software routines. Reverse calibration is desirable if
ullage instead of level is required, or when the
probe is installed with bottom mount electronics.

The LTM-350 transmitter has four output
configurations.

Primary Level and Interface Level — A second
float may be added below the first, and the
second output will be calibrated automatically.
The second time interval is timed in the same
manner as the first one and added to the first to
derive the position of the heavier float. The two
floats require a separation of approximately
three inches. The float size, geometry, and
magnetic strength all play a factor in how close
the two floats can be without interfering with
each other.

Primary Level and Temperature — An optional
temperature sensor is embedded inside the
bottom tip of the probe, and it is configured to
be the third digital output of the transmitter,
and comes factory calibrated for the operating
range of -50C to 149C (-58F to 300F)

Primary Level, Interface Level, and
Temperature — This options is called a ‘full-
blown” unit and offers all three possible
outputs.

Configuration options must be chosen at
quoting stage.

1. Primary Level — The most basic version of this
transmitter is that it computes the distance
between the float and the detector from the
elapsed time measurement. A specific
interrogation pulse is applied to the waveguide.
Any feedback signal received before and after
this window is rejected as noise. Even signals
received during the active window are
evaluated and filtered so that only high integrity
data is accepted. The conditioned signal is
converted to a percent of full-scale number and
a number representing the distance and output
as a digital signal. (LTM-250/350)

A deadband of approximately three inches,
next to the detector, is fixed in the software
and the float is not permitted to enter this
area. If this happens output readings maybe
erratic or go to fail mode.
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Installation

4

4.0 Gage Mount Installation

The LTM-Series can be mounted to the side of a
Magtech LG series level gage using special mounting
brackets and stainless steel hose clamps. When
mounting the transmitter to an LG series gage the
active sensor region of the probe should fall within
the centerline of the process connections on the
gage. If the transmitter’s deadband region is inside
the centerline of the process connections the
transmitter will not output an accurate
measurement because the active region of the
probe is too short. When placing an order for a
transmitter to accompany an existing gage it is
important to indicate the style of the gage, the
temperature, and the center-to-center dimension.
Calibration of the probe is factory set to the
center-to-center dimensions provided; however a
re-ranging may have to be performed to match the
probe to the desired control room specifications.
See Section 7.1 “Change Range” for more details.

4.1 Standalone Installation

The LTM-Series standalone transmitter comes
equipped with a %” mnpt compression fitting,
mounted approximately 3 to 6 inches below the
electronics housing. The fitting is placed in this area
to ensure the transmitter is calibrated in the sensor
tubes active region. Refer to the standalone
drawings for a visual description of the transmitter
features. Optional configurations are available
upon request (2” mnpt, flanges, etc...). The
magnetic float used in the stand-alone unit is
designed to travel up the sensor tube with the
change in fluid level. If build-up of process or
contaminates should restrict the movement of the
float, the transmitter sensor tube will have to be
cleaned or the float may have to be replaced with
one that has a larger inside diameter. The floats are
designed to match the pressure and specific gravity
for the process being measured and come in various
materials ranging from stainless to kynar. The
magnetic float can be changed out at any time to
accommodate the processes being measured. The
float stop, located at the bottom of the

transmitters, can be removed to allow the float to
slide off the sensor tube.

4.2 General Installation Guidelines
The basic steps to installing the LTMs are:

1. Inspection of equipment: Inspect the parts
that are listed on the packing slip. Make sure
nothing appears to be damaged such as a
broken glass from the level indicator assembly
(flippers), damaged float, or a damaged
transmitter. Please file a claim with the
shipping company immediately if it is believed
the shipment has arrived damaged and be
prepared to provide pictures.

& The sensor probe of the transmitter
SHOULD NOT BE BENT, BOWED, OR KINKED in
any way or the transmitter will not work (will
most likely go into fail mode).

The following is a depiction of damaged probes:

Figure 8. All damaged sensor probes



2. Identify Proper Orientation of Transmitter:
There are a few possible orientations of the
LTM Series transmitters, they are:

A B

@ Do not over tighten the clamps because
they will bend and distort.

Figure 9. Possible transmitter configurations

Transmitter A is a standard top mount
configuration.

Transmitter B is a top mount with elbow, usually
utilized when there are temperature or head room
issues. There is also a bottom mount with elbow
configuration which is not depicted.

Transmitter C is a bottom mount transmitter with
remote electronics. This configuration is utilized in
more extreme temperatures or for accessibility.
There is also top mount with remote electronics
which is not depicted.

3. Mounting the Transmitter. Align the 4/20 mA
(or 0 and 100%) markings with the center of the
top and bottom process connection. Mount the
transmitter along the level gage and use a nut
driver to tighten the clamps so the sensor probe
of the transmitter is held securely (will not slip
up and down). Keep the transmitter supported
while the clamps are being tightened (this can
require more than one person).

POt  «xor &

A: Correct B: Incorrect C: Incorrect

Figure 10. Top view of mounting clamps and sensor probe

A: Is the correct way to have clamps tightened.

The clamps do not have to meet.

B: Is incorrect because the clamp is flipped around
and will not grip the sensor probe.

C: Isincorrect because the clamp has been tighten
too much and damaged/distorted.

-+ Effects of high vibration can be minimized
early on by notifying the factory at time of
order. The electronics can be remote mounted
and special insulators can be installed. Please
see the depiction below.

insulator for
minimizing vibration

sensor probe

Figure 11. Insulator for high vibration



4. Remote Mount Electronics Option. Due to
process temperature, vibration or accessibility
the housing/electronics of the LTM transmitter
can be remote mounted as far as 25 ft. The
housing/electronics are supplied with a pipe-
mount bracket that can be mounted most
nearby posts or pipes with hose clamps. The
drawing below depicts a gage mounted
transmitter in the top mount remote electronics
configuration.

- There are a variety of ways to install a
standalone transmitters (i.e. crane, lift, etc...),
the basic rule to remember when installing an
LTM transmitter is DO NOT DAMAGE the
sensor probe, this will void the warranty. If
damage is suspected please contact the factory
and be prepared to provide pictures.
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-2+ In REMOTE MOUNT electronic options
please support the sensor probe at the
elbow/condulet and then every 3 feet
(depending on length of cable). Support at
every 2 feet may be required if explosion proof
conduit is utilized by the end user.

Figure 12. Gage mount transmitter in the top mount remote
electronics configuration.

@ NEVER install the sensor probe inside an
insulation blanket that may be around the
level gage. This will overheat the sensor probe
and cause failure.

@ NEVER bend, bow or cause a kink in the
sensor probe, this will damage the instrument
and void the warranty. Do not attempt to
straighten the sensor probe, this will not help
the instrument work. If the shipment arrives
damaged please file a claim with the shipping
company and contact the factory to arrange for
a replacement.




4.3 Insulation (against extreme heat/cold)

Magtech strongly recommends that an experienced
Magtech Technician do insulation of the magnetic
level gages at the factory with externally mounted
transmitters.

1
Q If Cryogenic “Hard Skin” cold service type
insulation is required, it must be done at the
factory due to the custom “TUBE in TUBE”
design necessary for removal of the
transmitter if needed.

]
‘{A (When insulating gages):
Magtech level transmitters have a maximum
operating temperature of 300 F. When insulating a
mag-gage and transmitter assembly in HOT service,
keep the transmitter OUTSIDE the insulating
material. Special blankets for this type of insulation
are available from Magtech, and recommended to
guarantee proper insulation. For further
information consult the factory.

If insulation is going to be done in the field, then the
following guidelines MUST be followed:

1. Flexible type insulation jackets (NOT HARD
SKIN) are required and must be installed around
the mag-gage chamber only. DO NOT cover the
LTM sensor tube, as this may burn up the
sensor and possibly the electronics.

2. After the insulation jacket is installed, the LTM
sensor tube must be remounted at its factory-
preset distance from the mag-gage chamber
and must be parallel to the chamber as well
(small cut-outs in the jacket are required to re-
attach the transmitter properly).

3. Make sure that the 0% and 100% (4/20mA)
marking on the sensor tube are re-aligned at
the centers of the process connections.

10




Section

5 Field Wiring

5.0 Recommended Loop Wiring

The following is the recommended loop wiring.

FtL = Load Resistor = 250 ohm

|| 7 O +
Z 7

11
7/ anl PS

Recommended Wi re: —_
18 - 24 AWG twisted shielded pair

MODELS:

LTh-250
LTR-350

MaﬂgECh T Magnoda Rd

Paariand, Texas 77584
Dihvisl 13E of Taxas, Inc. Phona: 3514850758
bz pONE  fereoveaa

== RN T [
e zrasim e 1
LSV O =S I IO

Two—wIre Recommended 'wiring Diogron

T ES AT UM I AIME PRSI LAY M SR IOM =
R D0 N DUPLICR B U M ORI E 1803z

Figure 13. Recommended Loop Wiring




The following is the Hart Topology.

Recommended Wire:
18 - 24 AWG twisted shielded pair

Control System

Isolated Network
LTM-300 or LTM-350
— [Two-wire loop powered fransmitter)
Current Sensing
Resistor
+

Multi-Drop N etwork
LTM-300 or LTM-350
[Two-wire loop powered transmitter)

M t h 3902 Magnolia Rd.
ag EC Pearand, Texas 77584
Division of ISE of Texas, Inc. Phone: 281483073838
SCALE:OnE  [AFPROVEDBY: RAWNEY: g
DATE 2/32/09 3 REVISION: 1

TITLE / DESCRIPTION:

LTM-200/350 HART Loop wWiring Topology

THIS DRAVANG CONTAINE PROPRIETARY INFORMATION. DRAVANG NUMBER
PLEASE DO NOT DUPLICATE ORCIRCULATE LTH-HART=Y1RE

Figure 14. HART Loop Topology

Please visit www.hartcomm2.org to learn more about HART Protocol.
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5.1 Area Classification Installation Safety

1
Q If the instrument is used as an explosion proof (exp) device then exp conduit must be sealed within 18
inches of the termination point — at the instrument.

]
Q Power must be supplied by an isolated supply.

]
Q Caution-To reduce the risk of ignition of hazardous atmospheres, disconnect the device from the supply
circuit, or area must be known to be non-hazardous, before opening.

13
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Transmitter Specifications

6

6.1 Hazardous Locations /
General Ratings

CSA and CSAUS: Explosion Proof:
Class I Div.1or 2, Grps.B,C, D
Classll, Grps.E, F, G
Class llI
Tamp -40°C to 85°C (-40°F to 185°F)

ATEX: Exd:
Sira 10ATEX1308X
ExdIICT5 Gb
Ex tb 11IC T100°C IP66 Db
Tomp -40°C to 85°C (-40°F to 185°F)

CE 0344 <£z(>ll 2GD

IECEx: Ex d:
IECEx SIR 10.0150X
ExdIICT5 Gb
Ex tb 1IC T100°C IP66 Db
Tamp -40°C to 85°C (-40°F to 185°F)

6.2 Electronic Specifications

Supply Voltage: 13 - 36 Vdc (13V @ 20mA)

Repeatability: .005% of full scale or
.010”, whichever is greater

Non-Linearity: .01% of full scale or .030”,
whichever is greater

Sensor Accuracy: .01% of full scale or .030”,
whichever is greater

Damping: 1 to 26 seconds

Operating Temp: -50t085C
(-58 to 185 F)

Housing: Explosion proof, dual compartment,
%" npt conduit, epoxy coated
aluminum; NEMA 4X, 7

Humidity Limits: SAMA PMC 31.1-5.2
Vibration Limits: SAMA PMC 31.1-5.3
RFI Limits: SAMA PMC 31.1-
20 to 1000 MHz
Up to 30 V/m

6.3 Sensor Probe Specifications

Material: 5/8” 316ss standard, optional:
Hastalloy, Monel, or Kynar sleeved

Operating Temperature: -50to 149 C
(-58 to 300 F)

Maximum Pressure: 2000psig @ 300F

Range: 12 in. to 30 ft.

14
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7 Menu Structure and Features

7.0 Pushbutton Operation

The menu structure and pushbutton operation of the LTM series transmitters is simple and user-friendly. The

electronics module has 3 pushbuttons (from left to right):
A : This button is used to increment values and change “Yes” to “No” and “No” to “Yes”.
J : This button is used to decrement values and change “Yes” to “No” and “No” to “Yes”.

& : This is the enter button used to execute functions and enter/exit into or out of submenus.

/o
Q The pushbuttons are timed not pressurized. It does not matter how hard/firm you press them. The
buttons depend on the length of time they are pressed. The longer you hold the button the faster it will

increment/decrement values. Hold the enter button down for 2 seconds to enter the configuration menus

and 1 second for all subsequent menus.

MagTech

Note: Jumper in write protect
position disables the push
buttons

Increment/Next
Enter/Select

Decrement/Next

Write Enable Write Protect

2 pins on the right

2 pins on the left

3902 Magnolia Rd.
MagtECh Pearland, Texas 77584
Division of | 5E of Texas, Inc. Phone: 281-438-0788

FCElEONE  [PFPROVEDET: RAVM BT 04
mr = EE\:.MT
frTLE 1 DE scRoP TION:

LTH Electronlcs Module — Fromt Pomel

PLEA SE DO NOT DUPLICATE OR CIRCULATE.

THI: DRAVUNG CONTAINS PROPRIETARY INFORMATION. | DMIUQEGE%U MEER

Figure 15. Front Panel of Electronics Module
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7.1 Menu Structure

Main Screen (scrolling):

The menu structure has been designed so the end user can make parameter changes relatively fast and easy.
Below is a detailed description of these menus.

The LTM-250/350 LCD is a 2x8 character screen. The main screen scrolls between the following parameters:

Level (in selected engineering units)

Interface (when option is provided — in selected engineering units)-LTM-350 only
Temperature (when option is provided — in selected engineering units)-LTM-350 only
The analog current corresponding to level (in mA)

Percent of range corresponding to level (in %)

ukhwnNeE

If the user desires to enter into the configuration menus simply press/hold the enter button for 2 seconds.

-=~  Make sure the electronics are not in write protect mode.

The menu order can change and new menus can be introduced based on transmitter output options and

hardware or software revisions.

16




The following is the LTM-250/350 LCD Menu Flowchart

Magtech Magtech
LTM-250 or LTM-350

SW Rev
1.00.00

HW Rev
1.00.00

Display?

Scroll >Level >Intrface®* >Temp** >mAOut >% Range

SellLngth
30.00in

Lvl Unit
in>ft>mm>cm>m

Temp Unit**
C>F>R>K

Sel PV*
Level > Interface

Sel Alrm
FailHigh > FailLow > HoldOut

ChgRnge? >>> Sel LRV >>> Sel URV

Yes >No (yes) 0.00in 24.00 in

SelDamp

1sec

ROC Fltr

10.0in/s

TrmSnsr? >>> TrimZero >>> TrimZero >>> TrimSpan >>>
Yes>No (yes) -Busy- 24.00in
Offset

0.00in

TrimDAC? >>> Trim 4mA >>> Trim20mA

Yes > No (yes) 120 3860

TstLoop? >>> LoopTest

Yes > No (yes) 4.00 mA

Exit?

Yes > No

* Only applies when Interface Float is included

ok Only applies when Temperature Sensor is included

TrimSpan >>>
-Busy-

Span
Error (if incorrect)

17



7.1 Menu Structure Continued...
Description

Manufacturer and Model:

Software Revision Status:
This is the current software revision.

Hardware Revision Status:
This is the current hardware revision.

Scrolling Option:

Allows the user to stop the main menu from
scrolling and choose 1 of 5 possible parameters:
Engineering Units (level, interface, and temp),
Current (mA), or Percentage. Select the desired
parameter and then press enter. “Scroll” is the
default parameter this option keep the main menu
scrolling. See section “7.2 Features” for more
details.

Interface and Temperature options only
appear if the option(s) are configured.

Select Length:

Note: THIS IS NOT THE MEASURING RANGE.

This parameter should only reflect the overall
sensor length. It can be adjusted by incrementing
and decrementing the value and then pressing
enter.

Level Units:

This menu can be used to change the level
engineering units. It can be changed by
incrementing/decrementing to one of the following
units: in, ft, mm, cm, m and then pressing enter.

Temperature Units:

This menu can be used to change the temperature
engineering units. It can be changed by
incrementing/decrementing to one of the following
units: F, C, R, K and then pressing enter.

- This menu only appears if the temperature
option is provided.

LCD Menu (example)

M a g t e c¢c h
L T M - 3 50
S W R e v
1 0 0 00
H W R e v
1 0o 00
Dis p Il ay?
S ¢cr o | |1
S el L n gt h
3 0 0 0 i n
L v I UMni.i ts
i n
T e mp Un.it
° C
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7.1 Menu Structure Continued...
Description

Select PV:

This menu allows the user to select the
measurement that controls the transmitter’s
current output (mA).

-2+ This menu only appears if the interface
(2 floats) option is provided.

Select Alarm:

The following alarm settings can be chosen:
“FailHigh” = 21.00mA

“FaillLow” =3.50mA

“HoldOut” = holds last good reading until
transmitter recovers.

Change Range:

This menu allows the user to change the measuring
range or span. Enter the menu by changing the
“No” to a “Yes” and press enter.

- Select Lower Range Value (LRV):

This is the 4.00mA (0.00%) point on the senor. This
value should only be incremented. For example if
the value is changed from “0.00in” to “3.00in” the
4.00mA point will shift 3.00 inches higher than the
original point. It is recommended to leave this at
0.00 most of the time unless a special circumstance
arises. Press enter to go the next screen.

- Select Upper Range Value (URV):

This is the 20.00mA (100.00%) point on the sensor.
This value should only be decremented. Changing
this parameter will change the measuring range or
span of the transmitter.

Select Damping:

This parameter is used to slow down the reaction of
the instrument in order to ignore or average out
any agitation on the process surface that may be
causing an unsteady output. The units are fixed in
seconds and values can be from 1 to 26 seconds.

LCD Menu (examples)

S e | P V

L e v e |
S el Al ar m
F ail H i g h

N o

S e | L RV
0 .0 O0 i n

S e | U R V
2 0 0 0 i n
S e | D a mp
1 S

19



7.1 Menu Structure Continued...
Description

Rate of Change (RoC) Filter:

This parameter helps ignore erroneous readings
from the transmitter’s surroundings. If the user
knows how fast the level can change in the vessel
(i.e. inches per second) then this parameter should
be set at a rate that the level in the vessel cannot
suddenly jump to. See section “7.2 Features” for
more details.

Trim Sensor:
This menu can be used to recalibrate the
transmitter.

LCD Menus (examples)

There is no need to recalibrate the
instrument simply use the “Change Range”
menu and change the LRV and URV as desired.

If the need arises to use this menu then
level simulation will be required at 0 and 100
percent.

Offset:
This parameter simply adds a digital value to the
measuring range or span it does NOT shift or move

the measuring range. See section “7.2 Features” for

more details.

R o CF I t r
10 0 in [/ s
T r m S n s r ?
N o
O f f s e t
0 0 0 i n

The span will not change and the 4/20mA
will not shift from its original calibrated points.
This value also affects the reading for interface
level when available.
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7.1 Menu Structure Continued...
Description

Trim Digital-Analog-Converter (DAC):

These are factory set parameters used to provide an
accurate 4.000mA and 20.000mA. This parameter
should not be changed as Magtech uses NIST
traceable equipment to calibrate our transmitters
and only accredited laboratories for the annual
calibration of our equipment. This menu will allow
the user to change the accuracy of the transmitter
output.

gy

- A current meter should be used to monitor
the 4/20mA when this function is selected.

Test Loop:

This function allows for direct control of the
Transmitter’s current output (mA) capability.
Simply enter into this menu and change the current
(mA) output as desired. This option is excellent for
plant startup verification.

Exit:

This signifies the last menu before the main screen.
If the user desires go back through the
configuration menus then change the “Yes” to “No”
and review the configuration again else press enter
while the screen shows “Yes” and return to the
main screen.

LCD Menu (examples)

T r i mDATC ?
N o
T s tLoop ?
N o

E t ?
Y e s

21



7.2 Features

This section will describe in more detail some of the LCD Menus and new features exclusive to models
LTM-250/350.

Scrolling Option: When choosing not to scroll the main menu the following options can be chosen by pressing
the up and down push buttons (exclusively for models LTM-250/350).

1. Display? Display? Display? Display? Display? Display?
Scroll (or) Level (or) Intrface (or) Temp (or) mA Out (or) % Range

The “Scroll” option will vary depending on how many outputs are configured.

Rate of Change (RoC) Filter: The RoC filter is a continuous monitor of how fast (the rate) the level is rising
and falling. It is also an excellent tool to help eliminate any temporary spontaneous noise that may be present
in-field. For example if the level in a tank cannot rise or fall faster than 30.0 in/s then the setting for the RoC
filter should be set to 15.0 in/s or less to help filter/ignore erroneous readings. Note: The engineering units will
change according to units selected (i.e. cm/s) — (exclusively for models LTM-250/350).

Offset: The offset is a digital number that gets added to both the LRV and URV to account for any distance
below the sensor probes measuring distance. For example if the offset is changed from “0.00in” to “2.00in” the
‘Level’ on the main screen will show “2.00in” at 4.00mA and the 20.00mA value will simply have 2.00 inches
added to it.

The span will not change and the 4/20mA will not shift from its original calibrated points. This offset
value will also add to the interface level when available.
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7.2 Features (Exclusive to the LTM-250/350 models)

-=+  There is an “advance” menu incorporated into the LTM-250/350 models. To access this menu press and

hold the increment (") button first then while holding the increment button press and hold the enter
button for 3 seconds. A new menu will appear on the LCD screen.

The following is a flow chart of the “advanced” menus

ComPort? >>> Serial
Yes > No (yes) Active

v
Default? >>> Default? >>> Select >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  Defaults
Yes > No (yes) Load >Save (Load) Factory > Sensorl > Sensor2 > Sensor 3 Loaded

>>> Select >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  Defaults

(Save) Sensorl > Sensor2 > Sensor3 Saved
v
Deadzone
1.50in
v
1pt Cal? >>> Sellngth >>> Sel LRV >>> Sel URV >>> Energy >>> DCOffset >>> HoldTime >>> CrntLvI? >>> CrntLvI?
Yes > No (yes) 30.00in 0.00in 24.00in 22% 1.50vV 4 us 0.00in -Busy-
v
LvlAdjst >>>  CrntLvl? >>> CrntLvI?
Yes > No (yes) 0.00in -Busy-
v
FlipPrb? >>> Config >>> ReRange? >>> Sel LRV >>> Sel URV >>> CrntLvI? >>> CrntLvl?
Yes > No (yes) Bottom >Top Yes>No (yes) 0.00in 24.00in 0.00in -Busy-

(N0) >>>>>>>>>>>>>>>>>>>> A

v
ChgSgnl? >>> Energy >>> DCOffset >>> HoldTime
Yes>No (yes) 22% 1.50V 4 us
v
PW Filter >>> PW Min>>>  PW Max
On>0Off (On) 40 tics 100 tics
v
Exit?
Yes > No
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7.2 Features (Exclusive to the LTM-250/350 models)
This section describes the “advance” menus in detail.

ComPort: This menu is currently only utilized at the factory and will not assist in any troubleshooting. When
the menu first appears the “No” option is defaulted, simply press enter to bypass this option. If “Yes” is selected
and this menu is accidently entered into then the push buttons will be locked out. Simply cycle the power to the
instrument to clear the effect of entering into this option.

Default: The next menu is the “Default Configurations” menu. This option allows the user to “load” the original
factory settings or load settings saved in slots labeled “Sensor 1”7, “Sensor 2” or “Sensor 3” (if utilized by end
user). If desired one electronics module can save settings for 3 other sensor probes by calibrating the
electronics module to a particular sensor probe then saving those settings into slots labeled sensor 1, 2, or 3.
Change the menu screen from “load” to “save”. Then the user can save current setting into slots labeled sensor
1, 2 or 3 and load from these slots as desired.

- Loading Factory Defaults: Enter into the “Defaults” menu by changing the “no” to a “yes”. Then the
option to “Load” will appear. Press enter and the “Factory” option will appear then press enter on more
time to execute the load from defaults (settings can also be loaded from Sensor 1, 2, or 3 by using the
up or down arrows on the “Factory” screen if the user has utilized the other slots).

- Saving Settings: Enter into the “Defaults” menu by changing the “no” to a “yes”. Then the option to
“Load” will appear. Use the up or down arrow to change the “Load” to “Save” option. Press enter and
the next menu will appear with “Sensor 1”. By pressing enter the current settings of the transmitter will
be saved. At the “Sensor 1” menu screen if the up or down arrow is pressed the user has the option to
save the transmitter settings into “Sensor 2” or “Sensor 3” slots. Note: One electronics module can
potentially hold up to 3 other transmitter settings.

-~ The factory settings can never be overwritten (or saved to), only loaded from.

Deadzone: This menu is mainly utilized at the factory to achieve optimal linearity near the deadband
close to the electronics. This feature was released just in case in-field adjustments are necessary.

This option/feature only appears in software revisions 1.01.15 or higher.
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7.2 Features (Exclusive to the LTM-250/350 models)

-~  Please consult factory before attempting this procedure. Document transmitter’s serial number for
better assistance.

1-point Calibration Procedure (1pt Cal): The following menu is the 1 —point Calibration procedure.

This procedure was designed to help the user get up and running in an emergency. If electronics have to be
shared in an emergency the following procedure guides the user through a “quick” calibration procedure that
does not require level simulation but instead works with the current level (1 point) in the vessel/tank.

1. Enter into the “1pt Cal” menu by changing the “no” to a “yes” and pressing enter.

2. The first menu is “SelLngth” or select length. This is not the measuring range but the overall probe
length. This information can be found on the label of the instrument housing. (See Section 2.1 Product
Identification). Enter the value in using the up or down arrows and press enter.

3. The second menu is “Sel LRV” or select lower range value. Most of the time this value is at 0.00in. Itis
recommended to leave this value at zero and press enter.

4. The next menu is “Sel URV” or select upper range value. Enter in the desired measuring range and press
enter.

5. The “Energy” menu is next. This parameter controls the amount of energy being sent down the sensor
probe. Longer sensor probes require more energy shorter sensor probes require less energy. Please
contact the factory for guidance with this parameter.

6. The “DCOffset” menu is the signal to noise ration. Please contact the factory for guidance with this
parameter.

7. The “HoldTime” menu is the amount of time the energy being sent down the probe is sustained. Note:
a longer hold time can increase the deadband near the electronics. Please contact the factory for
guidance with this parameter.

8. The last menu is the “CrntLvl” or current level menu. Enter the known current level in the vessel/tank
(in engineering units) and press enter. The calibration should take place and the transmitter should be
operational. If the next menu appears then the operation was successful. If the menu reverts back to
the beginning of the “1pt Cal” menu then the operation was unsuccessful. Further troubleshooting may
be necessary if the operation is unsuccessful. See Section 8 for troubleshooting guide.

-~ The 1-point calibration may not be within the published accuracy specification. Again this procedure
was designed to get a critical application up and running. A recalibration (two point calibration) may be
highly desirable as soon as the opportunity presents itself.

Level Adjustment (LvlAdjst): If the level gage indicator and level transmitter reading do not match or appear
to be incorrect by a few inches then the “LvlAdjst” function can be utilized. Enter into the menu and simply use
the up and down push buttons to enter the current level being displayed by the level gages visual indicator and

then press enter. The transmitter will adjust the calibration and output accordingly. Note: Be careful make sure
this is what is desired.
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7.2 Features (Exclusive to the LTM-250/350 models)

Field Reversible Transmitter (FlipPrb): An important and key feature of the LTM-250 and LTM-350 Models is
the ability to flip (rotate) the entire transmitter 180 degrees. This procedure is only for gage mount
transmitters with an elbow connection on them. If the transmitter does not have an elbow connection please
contact factory for assistance. If the need arises and a bottom mount transmitter is preferred over a top mount
transmitter or vice versa then following these simple steps. THIS PROCEDURE IS FOR GAGE MOUNT
TRANSMITTERS ONLY.

1.

Physically flip (rotate) the entire transmitter (this includes the sensor probe) and mount it accordingly.

2

Be careful not to damage the sensor probe while rotating the transmitter.

Remove the front glass cover of the transmitter enclosure and then using needle nose pliers pull on the
protection screws (snake-eye screws) to pull out the electronics module. Alternate pulling on the screws
in order to prevent damage to the electronics module.

Rotate the electronics 180 degrees module and insert it back into the enclosure. The module should
now be right side up.

N

Do not twist or rotate the transmitter housing to adjust the conduit entry. The conduit entry must be

left in the opposite position.

There is a “special” configuration menu that is utilized to achieve this task. To access this menu press
and hold the increment (") button then while holding the increment button press and hold the enter
button for 3 seconds.

The “FlipPrb?” (Flip Probe) menu should appear. Use the up or down buttons to select “Yes” if rotating
the sensor is what is desired else select no and exit the menu.

When “Yes” is selected the next menu is the “Config” (Configuration/Orientation) menu. This is where
the “Top” or “Bottom” mount configuration is selected. This configuration/orientation is with reference
to where the sensor probe “bulkhead” is located on top or bottom. Select the appropriate “Config” and
press enter. If the original orientation is selection the menu will revert back to “FlipPrb?” menu.

The next menu is “Rerange?” (Change Range) menu. Select “Yes” if the measuring range (or span) is
changing from the original span. Select “No” if the span is to able to remain the same. Selecting “Yes”
will then go through change range procedure discussed in section 7.1 of this manual.

After the “Rerange?” menu is the “CrntLvl?” (current level) menu. Simply enter where the existing level
is in the vessel and a one-point calibration will take place automatically and the next menu will appear.

If the next menu appears then the operation was successful. If the menu reverts back to the beginning

of the “FlipPrb” menu then the operation was unsuccessful. Further troubleshooting may be necessary
if the operation is unsuccessful. See Section 8 for troubleshooting guide.
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7.2 Features (Exclusive to the LTM-250/350 models)

Change Signal (ChngSgnl): The next and final menu in the special features menu is “ChngSgnl” or change
signal option. The feature allows the adjustment of the signal being sent down the sensor probe. It can be
utilized when one electronics module is being utilized to save settings for various different length sensor probes.

This menu has 3 parameters that can be adjusted. The first is “Energy” [%], it is increased for a longer sensor
probe and decreased for a shorter sensor probe. The second parameter is “DCOffset” or DC Offset [v], this
parameter is decreased for longer sensor probes and increased for shorter sensor probes. The third (and final)
parameter is the “HoldTime” or hold time [us], this parameter recommended to stay within a certain range.

There is purposely not much detail on this option as it is recommended that these parameters not be
changed unless the electronics module is being utilized for more than one sensor probe. It is also
recommended that the user be guided by the factory if this option is being utilized.

]
Q This option is also intended for mainly factory use. Changing these parameters can cause undesirable
results. Please consult factory with any questions. The “factory” default configurations can be loaded if the
parameters have been drastically changed.

Pulse Width Filter (PW Filtr): The pulse width filter can be utilized for dual output (level and interface)
applications if there are any erroneous readings being transmitted or displayed. This feature can be adjusted so
the unique signal from the magnetic float can be concentrated on and all other false signals are ignored.

-~ This option/feature only appears in software revisions 1.01.15 or higher.

Conversion from Gage Mount to Standalone: When converting from a gage mount transmitter to a
standalone transmitter or vice versa simply contact the factory to order appropriate parts. Please have the
serial number of the transmitter documented so the factory can make traceable record changes and offer better
assistance. Most conversions can now be done in-field with minor configurations and calibration.

Converting from gage mount to standalone: Remove the transmitter from the gage, then remove
4/20mA (or 0/100%) stickers from the sensor probe. Call factory with serial number and desired process
connections (3/4”mnpt, 2”mnpt hex plug, flanges, etc...).

Converting from standalone to gage mount: Remove the transmitter from the vessel, then remove
process connections and float. Call factory with serial number of transmitter and the level gage to which
the transmitter is to be mounted.

&
Always be careful not to damage the sensor probe when removing/installing the transmitter to/from the
gage or vessel.
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Section

Transmitter Calibration and
8 LTM Troubleshooting

8.0 Calibration

A\

& There really is no need to re-calibrate this
instrument. The LTM-Series arrive calibrated
to specified measuring ranges at order
placement.

If the need arises and a recalibration is deemed
necessary please follow these instructions carefully.

Level simulation will be required at 0% and
100% positions.

1. Verify the “probe length” is not the same as
the” measuring range” desired. If so please
change accordingly.

See Sections 2.1 and 7.1.

2. Gotothe “Change Range” menu and set

the desired URV (measuring range).

Go to the “Trim Sensor” menu and enter.

4. Atthe “Trim Zero” screen place the level (or
magnet/float) at 0% (4mA point) and then
press enter.

5. Atthe “Trim Span” screen place the level
(or magnet/float) at 100% (20mA point) and
then press enter.

6. “Exit” the configuration menus and the
instrument should be calibrated. If not
begin to troubleshoot or consult factory for
assistance.

w

Error Preventative Calibration: The LTM-250/350
transmitters are protected from incorrect
calibration so if something is done incorrectly it will
display “Span Error” on the LCD for 5 seconds and
then return to the beginning of the “Trim Sensor”
menu.

Recommendation: Again there is no need to
recalibrate the instrument simply go to the
“Change Range” menu and adjust the LRV or URV
as desired.

8.1 Troubleshooting

Magtech manufactures custom built products so
each transmitter has been specifically designed to
fit on a magnetic level gage or be inserted into a
tank/vessel and has been approved by the end user
at some point during the ordering/purchasing
process. Each transmitter has been factory
calibrated to meet end user requirements so there
is no need to recalibrate these transmitters unless
the requirements have changed from the time of
purchase/delivery to installation. If the need arises
to calibrate these units to a new range please
carefully read and follow the calibration procedure
in the instruction and operation (I/0 manual) or
consult the factory. Always feel free to contact the
factory if any questions or uncertainties arise. The
following guide has been established to guide the
end user through some troubleshooting procedures
if the need arises.

There are 3 basic scenarios that can potentially
cause issues. They are:

1. Physical damage to the sensor probe.
Accidents can happen during the installation
process and if the sensor is permanently bent,
bowed, or kinked it will no longer work
properly. Some symptoms of damage to the
sensor probe are:

a. Erratic output, unit jumping to full scale
(alarm mode) randomly, usually around
the damage point.

b. Unit in constant alarm condition
Unit going into alarm condition after a
certain point.

‘1
Q If the unit arrives damaged please contact
factory immediately.
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2. Water damage to the electronics module or
sensor probe. This is potentially the most
severe case the symptoms are unpredictable. If
there is any suspicion that the transmitter may
have incurred water damage please contact the
factory to make arrangements to have the unit
sent back for factory inspection.

Q Physical and water damage are not
covered under warranty.

3. Magnetic Indentation. It is possible for any
magnetostrictive instrument to have residual
magnetic energy stored along the length of the
waveguide. These magnetic anomalies can
interfere with the output response signal. If
this appears to be the case a level gage float (or
a bar magnet preferably) may be run along the
length of the sensor tube, past the head of the
transmitter, in an even motion without
stopping. This will usually clear all such
magnetic anomalies.

A\

& Never move a magnet in perpendicular
motion away from the sensor tube. This will
always leave a residual magnetic field in the
waveguide which causes the transmitter
output to be erroneous or unstable.

-2+  The LTM-350 is HART compatible, however
HART communication will not work if the unit
is not powering up.

8.2 Power Supply Troubleshooting

The LTM-250/350 is designed to operate with a
supply voltage of 13 — 36 Vdc (minimum 13V @
20mA) across its terminal without affecting the
analog current output. The most common supply
voltage used is 24Vdc.

At times additional resistance in the loop is
necessary, either in the form of a second load
resistor or higher resistance safety barrier. This will
appear to limit the maximum output of the
transmitter to below 20mA. The transmitter will
perform correctly up to a certain point. To resolve
this problem, the voltage of the loop supply must
be increased. Even a slight adjustment of 1Vdc may
be sufficient.

All connections must be checked for improper
wiring or polarity before power is applied. LTM-
Series transmitters are polarity protected.

8.3 General Troubleshooting

Below are some troubleshooting procedures for the
LTM transmitters that have been established
overtime.

Symptom: Transmitter is not powering up.
The LCD is not turning on.

Resolutions:

1. Make sure power is applied correctly (meaning
plus and minus are not reversed). The
transmitter is polarity protected.

2. Make sure the electronics module is seated
properly. Open the front cover (where the LCD
is) and firmly push on the “Magtech” text. A
good way to tell if the electronics are not
seated properly is by making sure the
protection screws are not physically higher than
the outside of the housing. Sometimes pulling
the electronics module out and putting it back
in can reseat the electronics correctly. Use
cutters or needle nose pliers to grip the
protection screw and lightly pull on each screw
(alternate).
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LTM-350 has HART Protocol

The LTM-350 is a HART registered and certified instrument. The section presents how the HART Communication
Protocol has been utilized in the LTM-350. This section does not explain what HART Protocol is, please visit
www.hartcomm?2.org to learn about HART.

The following is a flow chart of our HART menu structure. This flow chart can be utilized to access desired
parameters and operations when using a handheld communicator or a HART enabled host system.

HART Menu Flowchart for LTM350 Transmitter

>-
>I
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Note 1. When Interf is PV, Interf is displayed.

Note 2. Only applies when interface float is included.

Note 3. Only applies when temperature sensor is included.

Note 4. Value displays 0 if interface float/temperature sensor is not present.
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PREFACE

The procedures included in this book are to be performed in conjunction with the requirements
and recommendations outlined in API Specifications. Any repairs to the equipment covered by
this book should be done by an authorized Cameron service representative. Cameron will not
be responsible for loss or expense resulting from any failure of equipment or any damage to any
property or death or injury to any person resulting in whole or in part from repairs performed by
other than authorized Cameron personnel. Such unauthorized repairs shall also serve to termi-
nate any contractual or other warranty, if any, on the equipment and may also result in equip-
ment no longer meeting applicable requirements.

File copies of this manual are maintained. Revisions and/or additions will be made as deemed

necessary by Cameron. The drawings in this book are not drawn to scale, but the dimensions
shown are accurate.

This book covers Cameron products.

Cameron

P.O. Box 1212

Houston, Texas 77251-1212
713-939-2211
http://www.c-a-m.com

TC9276 3 TC-003001-09 Rev 01



@ cAMERON

TABLE OF CONTENTS

Bill of Materials

2" - 4" X 3" Class 150-900..........eeemueeiiieeeeree e eeesre e s e ssse e ne e snr e e e e sneeeaa 7
4" - 6" X 4" Class 150-900......cccocierieiieiee et rae e s se e ne e s ne e e nnea s 9
2" - 6" X 4" Class 1500-2500.......ccccuerriurerareerineeesreesseeesseeesssreessne e e ssneeeeneeeeneeeaas 13
6" - 16" Class 150 - 900........ceiiiuieiriieeriee et et eesee e ree e esee e e sse e e s ae e e s aseeesneeaeseeans 17
Nameplate INTOrmMation ...........cooo e 19
1o o 1SS PRSP 19
10T = T =TT PP PO PP PP PPPRPPRPPPPIRt 20
[T = 11 =) AT o PSR STPRP 20
[ Ve [ o1y =Y el =T o [ Vo SRR 22
MoUNTING @ GEAIACTUATON .....eiiiieiiee ettt e e s e e e e e e e nne e e e e nneas 22
Y= ] Yo T (0] o LR PPPPPRPFPTN 22
L@ o<1 =) 4 o o S PPRPPRTPPPRPRN 23
ROUTINE MaiNTENANCE. .....oiiiiiiie e 24
Draining Valve and Releasing Body Pressure ............coooieieiiiiee e 25
Low Temperature PreCauUtioNS.........coiiiiiiee ettt e e e e e e e e e e e e e e e e e e e 26
Routine Seat Cleaning ....ccoo it 26
MaiNTAiNING SEAIS ...coi i 27
Temporary Seal REStOration ...........cooiiiiiiii et 27
Valve Cleaner / Sealant ManuUfacturers..........cooioiiieiieiieeiee e 30
TroubIESNOOTING ... it e e ne e enne e 31

TC9276 4 TC-003001-09 Rev 01



@ cAMERON

Figure 1 - WKM DynaSeal 370D4 Ball Valve
2" - 4" x 3" Class 150-900
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BILL OF MATERIALS
2" - 4" X 3" CLASS 150-900

Item (0}4Y Description

1 1 Body

2 1 Tailpiece

3 1 Lower Cover Plate
[ 4 * Body Stud
[ 5 * Body Nut

6 4 Bolts (Lower Cover Plate)

7 1 Bearings (Stem)

8 1 Bearings (Trunnion)

9 1 Stop Plate

10 2 Retaining Ring

11 1 Nameplate

12 2 Drive Screw

13 2 Caution Tag

14 2 Grease Fitting

15 2 Hidden Check Valve

16 1 1/2" Vent Fitting

17 1 Screw

18 1 Tailpiece O-Ring

19 2 Stem O-Ring

20 1 Trunnion O-Ring

21 2 Seat O-Ring

22 2 Grease Seal Seat O-Ring

23 1 Stem Seal

24 1 Ball

25 1 Trunnion

26 1 Stem

27 2 Seat Assembly

28 2 Seat Wave Spring

29 1 Wave Spring

[— Body stud and nut qty. =

4 for 2" 150-300

8 for 2” 600-900 and 3" 150-900

TC9276

TC-003001-09 Rev 01
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Adapted for Actuator "Bare Stem”

Figure 2 - WKM DynaSeal 370D4 Ball Valve
4" - 6" x 4" Class 150-900

TC9276 7 TC-003001-09 Rev 01



@ cAMERON

BILL OF MATERIALS
4" - 6" X 4" CLASS 150-900

Item (0]4Y Description
1 1 Body
2 1 Tailpiece
3 1 Lower Cover Plate
— 4 * Body Stud
[ 5 * Body Nut
6 4 Bolts (Lower Cover Plate)
7 1 Bearings (Stem)
8 1 Bearings (Trunnion)
— 9 * Stop Plate
— 10 = Retaining Ring
B 11 * Key
12 1 Nameplate
13 2 Drive Screw
14 2 Caution Tag
15 2 Grease Fitting
16 2 Hidden Check Valve
— 17 1 Drain Fitting
18 1 Tailpiece O-Ring
19 2 Stem O-Ring
20 1 Trunnion O-Ring
21 2 Seat O-Ring
22 2 Grease Seal Seat O-Ring
23 1 Stem Seal
24 1 Ball
25 1 Trunnion
26 1 Stem
27 2 Seat Assembly
28 2 Seat Wave Spring
29 1 Ground Wave Spring
— 30 * Lock Plate
B 31 * Adapter Plate
r— 32 * Plate Bolts
TC9276 8 TC-003001-09 Rev 01
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Body stud and nut qty. = 4 for 4" 150
8 for 4" 600-900

Parts required for “bare stem” valves = 1
(0 required for valves adapted for actuators)

Parts required for valves adapted for actuators = 1
(0 required for “bare stem” valves)

Plate bolts 2 for valves with “bare stem”
4 For valves adapted for actuator

Drain fitting 4" =1/2"
6" X 4" = 3/ "

TC9276

TC-003001-09 Rev 01
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BILL OF MATERIALS
2" - 6" X 4" CLASS 1500-2500

Item (0}4Y Description
1 1 Body
2 1 Tailpiece
3 1 Lower Cover Plate
— 4 * Body Stud
[ 5 * Body Nut
6 6 Bolts (Lower Cover Plate)
7 1 Bearings (Stem)
8 1 Bearings (Trunnion)
9 1 Stop Plate
— 10 kJ Retaining Ring
B 11 1 Stop
— 12 * Key (Square)
13 1 Nameplate
14 2 Drive Screw
15 2 Caution Tag
16 2 Grease Fitting
17 2 Hidden Check Valve
— 18 1 Drain Fitting
19 1 Tailpiece O-Ring
20 1 Tailpiece Backup Ring
21 2 Stem O-Ring
22 2 Stem Backup Ring
23 1 Trunnion O-Ring
24 1 Trunnion Backup Ring
25 2 Seat O-Ring
26 2 Seat Backup Ring
27 2 Grease Seal Seat O-Ring
28 1 Stem Seal
29 1 Ball
30 1 Trunnion
31 1 Stem
32 2 Seat Assembly
33 2 Seat Wave Spring
34 1 Ground Wave Spring

TC9276
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= Body stud and nut qty. = 6 for 2” 1500
8 for 2” 2500 and 3" - 4” 1500-2500
16 for 6” and 8" x 6” 1500

2= Retainer ring = 3 for 2" 1500
0 for 2”, 3", 4” 2500 and 4" 1500
2 for 3" 1500
0 for 6” and 8" x 6” 1500

B Stop = Socket head screw for 2" - 4” 150 and 2" - 3" 2500
Pin for 4” 2500, 6” and 8" x 6” 1500

BE= Key, square qty. = 0 for 2” - 3" 1500
1 for 2” - 4" 2500 and 4" 1500, 6” and 8" x 6” 1500

E= Drain fitting 2" through 4” = 12", 6" x 4" = 3/4"

TC9276 12 TC-003001-09 Rev 01
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Figure 4 - WKM DynaSeal 370D4 Ball Valve
- 16" Class 150 - 900
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BILL OF MATERIALS

6" - 16” CLASS 150 - 900

Item (0}4Y Description
1 1 Body
2 1 Tailpiece
3 1 Lower Cover Plate
= 4 3 Body Stud
— 5 * Body Nut
6 4 Bolts (Lower Cover Plate)
7 Bearings (Trunnion and Stem)
8 1 Stem Key
9 1 Nameplate
10 2 Drive Screw
11 2 Caution Tag for Check Valve
12 3 1/2" Grease Fitting
13 2 1/2" Check Valve
T 14 1 Drain Fitting
15 1 Tailpiece O-Ring
16 3 Stem and Trunnion O-Ring
17 2 Stem Backup Ring
18 4 Seat O-Ring
19 4 Seat Backup Ring
20 1 Stem Thrust Washer
21 1 Ball
22 1 Trunnion
23 1 Stem
— 24 * Stem Retainer
25 1 Pin
B 26 * Grease Fitting Stem Retainer
— 27 * Pipe Plug
28 2 Seat Assembly
31 2 Seat Wave Spring
32 1 Ground Wave Spring
33 1 Adapter Plate
34 4 Bolts (Adapter Plate)
35 Pin (Adapter Plate)
TC9276 14 TC-003001-09 Rev 01
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= Body stud and nut qty. = 10 for 6” - 8” 150, 6” 300 and 10" 150
12 for 8” 900 and 12" 150
16 for 6” - 8” 900 and 10” - 12” 300 and 14" - 16" 150
20 for 6” - 4" 600 and 10” - 12” 900 and 16" 300
24 for 16" 600

2= Stem retainer and pipe plug qty. = 0 for 6” - 12" 150, 6” - 12” 300 and 6" - 8" 600
1 for 10” - 16” 600 and 6” - 12" 900

B= Grease fitting retainer qty. = 1for6” -12" 150, 6" - 12" 300, 6” - 8" 600 and
8" - 10" 900
0 for 10” - 16” 600, 6” 900 and 12" 900

BE= Drain fitting = 6" and 8" = 3/4"
10" andup =1~

TC9276 15 TC-003001-09 Rev 01
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NAMEPLATE INFORMATION

A nameplate is permanently affixed to each WKM DynaSeal 370D4 Ball Valve. The nameplate
lists all the information necessary to identify the valve when making inquiries. Attaching the
nameplate to the valve is the final step in a series of operations designed to provide you with
quality service when ordering replacement parts, accessories, or making any inquiry about
your valve’s operation or maintenance.

WKM®  Valves & Measurement
@ cAMERON Pynasesr Body

Size MOP psi @ |to 100°F Stem
Class psi@ [t sa it || Figures-wkm
SN | model Seat N | | DynaSeal 370D4 Ball Valve Nameplate
Osm | Seats 150 O
AP I | oowm| J[
1 Size If full bore, size is nominal bore size. If reduced (regular or venturi port),
size is nominal (end size) x bore through ball x nominal (end size)
2 Class | Pressure classification
3% SN [ Valve's unique serial number
4 B/M | Number of valve assembly bill of material
5 CWP [ Cold working pressure; the working pressure of the valve in psi @ 100° F
6 Body | Body material
7 Temp Operating temperature range
8 Model |Valve's model designations
9 Stem | Stem material
10 Ball [ Ball material
1 Seat |Seat material
12 Seals | Seal material
13 6D | For 6D valves with special lengths, end-to-end length is stamped here
14 DOM | Date of manufacture
15 MIT | Maximum impact temperature
16 LN | APl license number

* Most important data for obtaining replacement parts.

SCOPE

The WKM DynaSeal 370D4 end-entry, double block and bleed, trunnion ball valve is
engineered for lengthy reliable performance. Manufactured in a variety of body and seal
materials, this valve meets the requirements of the oil and gas pipeline industries, oil
production industries as well as specialized pipeline and industrial process applications.
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Available Sizes

Sizes 150 300 600 900 1500 2500

2" X X

x
x
x
x

3x2"

3" X X

4x3"

4ll

6x4"

6"

X | X | X | X

8x6"

8"

10x8"

10"

12x10"

1211

X |X X [X |X | X |[X |[X |X |X
X | X X [X |X | X |[X |[X |X |X
X X X |[X X [ X |[X |[X |X |X |X |X |X
X X X |[X X [ X |[X |[X |X |X |X |X |X

14x12"

14"

x
x
x

16" X X X

STORAGE

After WKM DynaSeal 370D4 Ball Valves are assembled and tested, the valves are left in the full
open position, seats and bores are greased and end protectors are installed. These measures
will provide protection for approximately six months. The following care should be taken
when storing valves:

1. Make sure the valve end connection covers remain in place during storage.

2. If the valve does not have an operator and the valve will be stored outside, the ex-
posed stem or the stem adapter should be covered to avoid accumulation of water
and debris.

If long-term storage is required, the valve should be conditioned by following procedure
X-150771-01 and ensure adequate end connection covers are in place. Request a copy of
X-150771-01 from Cameron’s Valves & Measurement group.

INSTALLATION

DynaSeal 370D4 Ball Valves may be installed in most positions with flow from either direction.
However, for best service life there is a preferred horizontal position to maximize sealing and
minimize the accumulation of sediment. In horizontal piping it is preferrable to have the stem
lying horizontal (i.e. stem toward the viewer) with pressure from the right. During operation,
flow will act as a siphon and minimize retention of sediment. When handling or installing a
valve, keep the valve in the full open position whenever possible to prevent foreign object
damage to the ball.

1. The valve should be lifted in such a way that the body supports the load.
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Caution: The journal and the end connection necks are suitable places to attach lifting slings.
Never use handwheels or other protruding parts of the valve, gearbox or actuator
not designated for this purpose.

2. If the valve is equipped with lifting lugs, these should be used for handling.

3. The end protector covers should be kept in place on the end connections during all
handling. Remove only during final installation of the valve.

Caution: During handling, protect the end connection faces and fittings against damage from
the lifting devices. Failure to cover faces and fittings could cause damage to the
valve.

Flanged-end valves may be bolted into the line using two open or boxed end wrenches.

1. Threads of flanged bolts and nuts should be lubricated to obtain proper loading of
bolts.

2. Finger-tighten all nuts first.

3. When tightening bolts, use the crisscross method and torque each bolt to ASME or
gasket manufacturer’s specification.

Butt welded ends - To prevent seat and seal damage due to excessive heat or weld slag, the
following procedure is recommended for welding DynaSeal 370D4 Ball Valves into a line:

1. Use solvent to clean grease or rust inhibitor from the ball and/or bore of the valve.

2. Electric welding equipment is preferred for all installations. However, if only oxy-
gen-acetylene welding equipment is available, extreme caution should be taken
regarding excess welding temperature.

3. Weld with the ball in the “Full Open” position.

4. Make sure the temperature of the body/seat area does not exceed 250° F. (Check
with Tempil stick).

5. Avoid rapid application of excess welding material. Weld each end of valve with a
continuous bead using a 1/8” maximum diameter electric welding rod.

6. Thoroughly clean (by pigging and/or flushing) weld slag from the valve bore and
line before turning ball to the closed position.

If the ball must remain in the closed position during the installation of the valve, coat the
exposed surfaces of the ball with grease. This will protect the ball from damage due to weld
splatter.

Caution: A weld end valve without pup pipes should never be installed in the closed position.

After installation (of the valve in line) is complete and any desired
testing is finished, the valve should be thoroughly drained to
eliminate water or other test fluid from the body (see Draining
Valve and Releasing Body Pressure, page 25). If the valve is
equipped with seat injection, the seats should be charged with
valve lubricant to displace any residual moisture in the seal areas
(see Maintaining Seals, page 27).

Caution: Do not leave the valve in a partially open position for an
extended period of time.

Figure 6 - Correct Valve Lifting
Using End Connection Necks
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HYDROSTATIC TESTING

When WKM DynaSeal 370D4 Ball Valves are installed in a piping system that requires hydrostatic
testing of the adjoining pipe, follow these procedures to minimize any damage that could occur
to the sealing surface and seat seals inside the valve.

Caution: Ensure that all test fluid contains corrosion inhibitors and that these are compatible
with the valve seat and seal material.

1. The valve should be in the fully open position when the injection of test fluid be-
gins. This will allow any pipeline debris to be flushed through the valve bore and
out of the piping.

2. Once the piping system has been purged of debris and the system has been filled
completely with the test fluid, the ball should be placed in the partially open posi-
tion (approximately 10 degrees from the fully open position). This allows test fluid
into the body cavity of the valve.

3. The valve is now ready to be hydrostatic pressure tested.

4. Upon completion of hydrostatic testing, the valve should be returned to the fully
open position before removing the test fluid from the piping system. The test fluid
in the body cavity can be drained through the body drain port located on the lower
portion of the valve body (see Draining Valve and Releasing Body Pressure, page
25).

5. Close the valve body bleed fitting and return the valve to required operating posi-
tion, either fully open or fully closed.

MOUNTING A GEAR/ACTUATOR

To mount a gear on a valve, use the following as guidelines:

Note: The following information is for typical gear designs. Specific instructions for each de-
sign should be obtained from gear manufacturer.

1. Make sure the valve is in the fully open or closed position and position the actuator
to match.

2. Depending on the valve stem and the gear mounting kit, it is possible that the
actuator may be installed in multiple positions. If this is the case, determine where
the customer desires the handwheel and install it accordingly. A thin layer of anti-
seize or grease on the valve stem is recommended.

3. Once the operator is mounted, secure it with the appropriate bolts. If the bolt
holes do not line up, slightly operate to the open or closed to match the mounting
flange.

4. It is now necessary to set the operator stops as outlined in the following section.

SETTING STOPS

DynaSeal 370D4 Ball Valves do not have stops when mounting a gear or actuator on 2"
through 4x3" class 150 through 2500 and 4" through 6x4" class 1500 and 2500. The stop plate
(item 9) and stop (item 17, class 150 — 900 /item 11, class 1500 — 2500) are removed before
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mounting an operator. The 4” and 6x4" class 150 through 900 also has no manual stop plate
when specified for actuation. An adapter plate (item 31) is provided. All other DynaSeal 370D4
Ball Valves, 6” and larger, are equipped with a slot in the adapter plate (item 33 of figure 4).
The key on the valve stem overlaps this slot and will indicate the stem location for full open
and full closed.

Caution: This slot is not designed to absorb the full operating torque of the valve. It is provid-
ed as a positive location to set the gear/actuator stops. Apply only enough torque or
power to move the ball and stem to the open or closed position with no differential
pressure across the valve.

1.

. Partially back out the stop screw o \i_ i

Make sure that operating the valve to the fully open and fully closed position will
not disrupt current operation of the line.

. Loosen the open and closed stop

screw locknuts on the operator.

on the open side of the opera-
tor.

. Operate the valve to the full

open position. This is indi-
cated when the flats on the
stem are in line with the bore
(2" through 6x4") or when
the key touches the slot in
the adapter plate (6" through
14x12"). If the ball stops short L\
of the full open position, addi- R e
tionally back out the open stop

screw on the operator and move

the ball to the full open position. Figure 7 - Typical Gear Box with Stops

. Turn the open stop screw clockwise until it stops, then tighten the locknut.

6. To set the closed stop, partially back out the stop screw on the close side of the

10.

operator.

. Operate the valve to the full close position. This is indicated when the flats on the

stem are perpendicular to the bore (2" through 6x4") or when the key touches
the slot in the adapter plate and the key is perpendicular to the bore (6" through
14x12"). If the ball stops short of the full close position, additionally back out the
closed stop screw and move the valve to the full close position.

. Turn the close stop screw clockwise until it stops, then tighten the locknut.
. After mounting the operator, operate the valve three times to check for proper

movement.
Perform a seat seal test on each side of the valve.

OPERATION

DynaSeal 370D4 Ball Valves operate from fully open to fully closed by a 90 degree turn of the
handle. The handle aligned with the pipe always means the valve is open. The handle perpen-
dicular to the pipe means the valve is closed. Additionally, for stems with keys the bore of the

TC9276
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ball is in line with the key and for stems with two flats, double D configuration, the bore of
the ball is in line with the flats.

Worm gear operators, available on all size valves, have an arrow on the top of the operator
unit that indicates the “OPEN - CLOSE" position of the ball. The open and closed position of
the valve is set or controlled by stops on the worm gear unit. Facing the handwheel, rotating
the handwheel clockwise closes the valve while counterclockwise opens the valve. The hand-
wheel should be turned until it contacts an open stop or closed stop depending on the desired
valve position.

Note: Handwheel movement in these directions is an accepted industry practice for opening
and closing any valve with a worm gear operator.

DynaSeal 370D4 Ball Valves may be power actuated. Pneumatic and hydraulic actuators,
whether of the fail-open, fail-close, or fail-last position type, have “OPEN - CLOSED” indicators
on the top of each unit. On a pneumatic actuator, make sure filters and lubricators (if recom-
mended by the actuator manufacturer) are installed prior to the valve and actuator installa-
tion. Should any maintenance be necessary, obtain the part number from the unit’s nameplate
and contact Cameron’s Valves & Measurement group or the nearest representative.

The body cavity of a DynaSeal 370D4 Ball Valve can be blown down or drained through the
body vent port when the valve is closed with pressure on each side of the ball. Take the fol-
lowing steps when double block and bleeding the valve.

Warning: Make sure proper safety garments are worn and follow all customer safety proce-
dures. Failure to do so could injure you or others.

1. Note the location of the body vent fitting. Check the direction the hole on the side
of the vent fitting. Any debris in the valve or fitting will be exhausted at a high
velocity.

Warning: To avoid possibly being struck by liquid or foreign sold matter, position yourself so
the hole of the bleed fitting is pointing safely away from you and backup the vent
body so only the hex head on the top of the fitting is unscrewed.

2. With the valve fully closed, open the body vent fitting all the way. A backup
wrench on the body of the fitting should be used to prevent accidental loosening
and removal of the body vent fitting.

For additional information on venting, see Draining Valve and Releasing Body Pressure on
page 25.

Warning: Never try to block and bleed the valve in the partially open position.
ROUTINE MAINTENANCE

Under normal working conditions, the WKM DynaSeal 370D4 Ball Valve is designed for lengthy,
reliable service. The following recommended practices and procedures will ensure optimum per-
formance of your valve.

Caution: Verify compatibility of any sealant, lubricant, or antifreeze with the trim of the valve
and product in the line.
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Types of Fittings:

VENTED CAP

1 /4" HEX 3/4" HEX HEAD STEM

STOP PIN

PREVENTS STEM
ACCEPTS BUTTON HEAD —_ DISENGAGEMENT
OR SCREW-ON TYPE

GREASE GUN COUPLER

HEX BODY

1"-14 UNS VENTING PORT

1" HEX OAL

1/4" BALL SEALANT BALL

SPRING

1/4" THRU 1 1/2" NPT
Figure 8 - Typical Injection Fitting Figure 9 - Vent or Bleed Fitting

PRT INSTALLED,
BACK SEATED

7/

PRT INSTALLED WITH PRT SCREWED IN WITH
BALL CHECK CLOSED BALL CHECK OPEN

Figure 10 - Pressure Releasing Tool Shown on Injection Fitting

DRAINING VALVE AND RELEASING BODY PRESSURE

After lengthy service, there is a possibility of water, line scale, sediment or other foreign
matter collecting in the lower body cavity. It is advisable to periodically drain the valve to
discourage development of conditions that can possibly lead to valve damage or impair the

operation of your valve. If draining is not regularly scheduled, it is strongly recommended to
drain the valve at these times:

1. After hydrostatic testing;
2. After cleaning the line;

3. When valve cannot be fully opened or closed (foreign matter in the bottom of

valve cannot only prevent placing valve in a fully open or closed position, it can also
cause permanent damage to the internal sealing surfaces).

If valve is equipped with a vent or bleed fitting in the lower drain (to release body pressure or
drain the valve) first place ball in closed position.
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Warning: To avoid possibly being struck by liquid or foreign solid matter, position yourself so
relief port of vent or bleed (drain) fitting is pointing safely away from you and back
up the vent or bleed (drain) fitting so only the stinger is unscrewed.

Carefully unscrew the stinger of the vent or bleed (drain) fitting to allow free flow of air, lig-
uid or foreign solid matter to escape from body cavity. After body pressure is released or valve
is drained, screw the stinger of the vent or bleed (drain) fitting back in to close the vent.

If valve is equipped with a grease fitting in the lower drain, a safety pressure releasing tool is
required to simplify the procedure of releasing body pressure or draining the valve. To release
body pressure or to drain valve, first place ball in closed position.

Warning: To avoid possibly being struck by liquid or foreign solid matter, position yourself so
the outlet port of grease fitting is pointing safely away from you and back up the
grease fitting so only the safety cap is unscrewed.

Carefully remove the safety cap of the lower drain grease fitting. Back out the stinger of the
pressure releasing tool until it stops. Install the safety pressure releasing tool onto the un-
capped grease fitting. Carefully screw the stinger of the releasing tool in (until the ball check
in the grease fitting is pushed off its seat). This will allow the valve to drain or to release body
pressure. After completion, back out the stinger of the pressure releasing tool to allow the
ball check in the grease fitting to reseat and permit easy removal of the pressure releasing
tool. Replace safety cap on the lower drain grease fitting.

LOW TEMPERATURE PRECAUTIONS

Prior to exposure to freezing temperatures, it is highly recommended the valve be drained.
Water that may be trapped in the body cavity could freeze and impair the operation of the
valve or damage the valve. If the valve has a grease fitting in the lower drain, a sufficient
amount of antifreeze injected into the body cavity via the lower drain grease fitting will pre-
vent accumulated water from freezing.

It is also advisable to inject a sufficient amount of valve lubricant into the grease fittings of
valve and operator (if present) prior to extended cold temperature exposure.

Trapped water should be drained from stem extensions. Some stem extensions in the field
are equipped with plastic plugs that can be removed to drain trapped water from the piped
extension.

ROUTINE SEAT CLEANING

The seat pocket area is the primary area where any valve can be affected by contaminants in
the lines. To ensure the seat’s free movement, it is recommended that the valve seat pockets
be cleaned routinely with an approved product. (The frequency of routine cleaning depends
on the severity of service, but once a year is a good guideline). The following cleaning proce-
dure can be used on valves equipped with seat injection fittings:

1. Locate the seat injection fittings on the valve.

2. Make sure the grease gun / pump is in working order and loaded with the appro-
priate product.

Warning: Back up the seat grease fitting so only the safety cap will be removed from the fit-
ting. Carefully remove the safety cap from the seat grease fitting. NEVER remove
the grease fitting when the valve is under pressure.
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3. Remove the safety vent cap from each grease fitting. Attach grease gun connection
onto grease fitting and inject the full seat capacity of valve flush into each seat.

4. Make sure it is safe to operate the valve. Fully operate the valve three times.
5. Remove grease gun and replace safety vent caps on the grease fittings.

If additional cleaning is desired, inject the full seat capacity of valve flush into each seat
and allow to soak for one to six hours. Inject the full capacity of valve flush again and
operate the valve (if safe to do so) three times. This additional cleaning may help break
up buildup of contaminates.

MAINTAINING SEALS

The WKM DynaSeal 370D4 Ball Valve is non-lubricated. Unlike a typical plug valve the DynaSs-
eal 370D4 does not depend upon the injection of sealant to activate seals. However, occasion-
ally injecting valve lubricant into seat and stem grease fittings will ensure optimum perfor-
mance of the seat and stem seals and can help maintain long reliable service.

TEMPORARY SEAL RESTORATION

If your valve seats or stem seal fail, normally it is possible to restore the seal or minimize any
seat or stem leakage for an extended period of time (until it is convenient to remove the valve
from service and replace the seals) with the injection of a sufficient amount of valve sealant
into grease fitting (see chart for list of sealants). The valve must be equipped with the seat
and/or stem injection feature.

WKM 103 Sealant is viscous grease with a consistency of peanut butter. It consists of synthetic
oils, a suspending agent, friction-reducing filler, plastic, and an antioxidant. WKM 103 Seal-
ant may be used in valves with a temperature range of -50° F through 250° F. This sealant is
suitable in lines transporting hydrocarbon liquids and gases where water, dilute acids, alkalies
or salt solutions may be present as well as where sweet or sour produced gas with water or
organic condensate, LPG and aqueous solutions are being transported. The gallon containers
are for use with bucket-type high-pressure grease guns. Gun cartridges are poly bags sized to
fit screw/prime high pressure handguns.

Temporary seat seal restoration with the valve under line pressure for valves equipped with
seat injection:

1. Fill the WKM high pressure grease gun with valve sealant.

2. Place the valve in a fully closed position.

Warning: Back up the seat grease fitting so only the safety cap will be removed from the fit-
ting. Carefully remove the safety cap from the seat grease fitting. NEVER remove
the grease fitting when the valve is under pressure.

3. Remove safety vent cap from grease fitting. Attach grease gun connection onto
grease fitting and inject sealant.

4. Repeat process for the second seat grease fitting. If injection of the sealant is dif-
ficult, flush the valve seats and attempt to inject sealant again. Replace safety caps
on seat grease fittings.

Temporary seat seal restoration with the valve out of line:
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Note: Before removing the valve from the line, all pressure must be relieved from the valve

and line.
1. Fill the high pressure grease gun with valve sealant.
2. Back up the seat grease fitting so only the cap will be removed from the fitting.
3. Carefully remove the safety cap from the seat grease fitting.
4. With the valve out of line, you should be able to view the bore interior.
5. Attach the high pressure grease gun connection onto the grease fitting and inject

sealant until sealant enters the valve bore.

6. Repeat process for the second seat grease fitting. Replace safety caps on seat grease
fittings.

7. Excess sealant should be removed from the valve bore before valve is put back in
service.

Temporary stem seal restoration for valves equipped with stem injection fittings:
1. Fill the WKM high pressure grease gun with valve sealant.

Warning: Back up the stem grease fitting so only the safety cap will be removed from the fit-
ting.
2. Carefully remove the safety cap from the stem grease fitting.

3. Attach grease gun connection onto grease fitting and inject sealant in stem grease
fitting.

4. Replace safety cap on stem grease fitting.

Sealant, Lubricant, and Flush Volumes for Valves with Individual Seat Injection

Nominal Size (Inches) Sealant or Lubricant per Seat (Ounces) Valve Flush per Seat (Ounces)

WKM Sealant and Lubricant

Sealant No. 103 Part Number Valve Lubricant 58G Part Number
Gun Cartridge K155812 Gun Cartridge K154208
1 gal-101lbs K155849
3 gal - 30 Ibs K155853
5 gal - 50 Ibs K155857
16 gal - 150 Ibs K155866
55 gal - 551 lbs K155869
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Figure 11 - Screw/Prime Hand Gun
Part No. 2122495-01
(Exact configuration may vary from
photograph.)

Figure 13 - Air Over Hydraulic Foot Pump
Part No. 2330398-01

Figure 12 - Bucket-Type Gun
Part No. K065189
(Exact configuration may vary
from photograph.)

Figure 14 - Adapter Fitting
Part No. K296434

TC9276
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Approved Flush/Sealant
The following products are recommended by the cleaner/sealant manufacturers for the
indicated service and condition. Contact your Cameron Valves & Measurement group'’s
representative for availability.

Service Cleaner / Sealant Manufacturer
- Product

Conditions Wi Sealweld Lubchern
Flush Valve Flush Valve Cleaner Valve Saver
Standard Valve WKM 58G |2000 Light Lube EQ 80 Lubchem “50-400"
Lubricant

Natural : *

Gas Standard WKM 103 |80 bulk/80-Hs stick | Total Lube 911 Everlast No. 1
Sealant
Standard Low Temp 750 bulk/stick Winterlub 7030* | Everlast No. 1 AG
Severe Leak Sealant 80+FTFE bulk/stick* [ Sealweld #5050* | Formasil RS
Flush Valve Flush Valve Cleaner Valve Saver
Standard Valve WKM 58G | 2000 Ligh Lube EQ 80 Lubchem "“50-400"
Lubricant

Sour Gas | Standard WKM 103 | 700 bulk/stick Total Lube 911* | Lubchem “50-400"
Sealant
Standard Low Temp 750 bulk/stick Winterlub 7030* | Lubchem “50-300"
Severe Leak Sealant 700+FTFE bulk/stick* | Sealweld #5050* | Formasil RS
Flush Valve Flush Valve Cleaner Valve Saver
Standard Valve WKM 58G | 2000 Light Lube Sealweld Silicone | Everlast WR
Lubricant Lubricant
Standard WKM 103 | 700 bulk /stick Sealweld Silicone | Everlast WR

Dry CO2 Sealant Lubricant
Standard Low Temp 750 bulk/stick Sealweld Silicone | Everlast WR

Lubricant
Severe Leak Sealant 700+FTFE bulk/stick* | Sealweld Silicone | Formasil CO2
Sealant

Flush Valve Flush Valve Cleaner Valve Saver
Standard Valve WKM 58G | 2000 Light Lube EQ80 Lubchem “50-400"
Lubricant

Crude Oil . @ @
Standard Sealant WKM 103 | 700 bulk/stick Total Lube 911* | Lubchem “50-400
Standard Low Temp 750 bulk/stick Winterlub 7030* | Lubchem “50-300"
Severe Leak Sealant 700+FTFE bulk/stick* | Sealweld #5050* | Formasil WR

* Contains PTFE

VALVE CLEANER / SEALANT MANUFACTURERS

Headquarters

Cameron Valves & Measurement
3250 Briarpark Drive, Suite 300
Houston, TX 77042

281/499-8511
800/323-9160

281/261- 3588 Fax
WWW.C-a-m.com

Val - Tex

Valves Incorporated of Texas
10600 Fallstone Rd.
Houston, TX 77099

281/530-484
800/627-9771

Sealweld

7240 Brittmore Suite 120
Houston, TX 77041
713/937-9222

800/237-0564

Lubchem Inc.
P.O. Box 2626
Spring, TX 77383
281/350-9600
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TROUBLESHOOTING

Trouble

Probable Cause

Actuator Unit

Remedy

Refer to actuator maintenance
manual or remove actuator cover
and check stem adaptation and
linkage for damage.

The valve is hard to operate

Infrequent operation - lack of
lubrication

Lubricate seats with valve
lubricant and actuator with
suitable industrial grease.

Ice in valve operator

Apply heat or inject antifreeze
solution intovalve, but consult

with authorized dealer prior to
using remedy on operators.

Buildup in the seat area due to
line contaminates

Clean the seat area as outlined in
Routine Seat Cleaning.

Ball is not properly aligned with
bores of seats

Restrictions in bore of valve or
stop not set properly

Remove bore restrictions or check
stop in worm gear actuator and/or
actuator limit switches.

Damaged actuator unit

Replace broken or damaged parts.

Restriction of pneumatic actuator
vent

Remove restriction.

Erratic Operation

Faulty power supply

Check power supply.

Infrequent operation - lack of
lubrication

Lubricate seats with valve
lubricant and actuator with
suitable industrial grease.

Valve is leaking between tailpiece
and body

Damaged O-ring seal

Disassemble and replace O-rings.

Leakage around valve stem

Damaged O-ring seal

Inject valve sealant into stem\
fitting (if present) or replace stem
O-ring.

Ice in body of valve

Apply heat or inject antifreeze
solution into body of valve. Drain
periodically to eliminate water
accumulation.

Valve will not fully close

Improper setting of actuator limit
switches or stops in worm gear

Reset actuator limit switches or
stops for proper closing.

Infrequent operation - lack of
lubrication

Lubricate seats with valve
lubricant and actuator with
suitable industrial grease.

Grease fitting leaking

Damaged fitting

Tighten safety cap or replace
safety cap if damaged.

WARNING: Never remove entire
grease fitting when valve is under
pressure.

Trash in fitting

Inject a small amount of cleaner
into fitting to dislodge trash.

TC9276
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Trouble

Valve will not seal

Probable Cause

Contamination around seat area
due to service

Remedy

Clean the seat area as outlined in
Routine Seat Cleaning.

Damaged seat face or seat O-ring

Inject seat sealant for temporary
seal or replace seats.

Valve not fully closed

Check that operator or limit-
switches do not stop the rotation
of ball prior to reaching the fully
closed position.

Valve stops incorrectly set

Adjust stops on actuator.

Gear operator hard to operate or
stuck

Water in gear

Drain water and lubricate if pos-
sible. Replace weather seal if
applicable.

Pneumatic operators excessive
chatter during operation

Low air flow

Increase air flow and operation
speed.

Dried operator seals

Lubricate operator cylinder and
seals with approved lubricant.

Restriction in vent

Clear restriction.

Actuator was undersized for
service conditions

Check torque requirements of
valve for service conditions.

Service conditions require routine
maintenance and/or lubrication

Refer to operator maintenance
manual.
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VALVES & MEASUREMENT
3250 Briarpark Drive, Suite 300
Houston, Texas 77042

Tel 281.499.8511

For more information on WKM ball valves:
www.c-a-m.com/\WKM/ball
WKMball@c-a-m.com

HSE Policy Statement
At Cameron, we are committed ethically, financially and personally to a working environment
where no one gets hurt, nothing gets harmed.

TC9276
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12.1 SERVICE AND ASSISTANCE

GasTech Engineering LLC offers commissioning assistance and service. For a
quotation of fees concerning such service contact the following.

GasTech Engineering LLC
2110 Industrial Road
Sapulpa, Oklahoma 74066

Telephone (918) 663-8383
Fax (918) 663-8460



122 WARRANTY

Regardless of any implication or expression of function or process warranty in this

manual, the only warranty in effect is that stated specifically in the original offering
quotation # 17-8579R3.



12.3 CODES AND STANDARDS

All equipment, material, design and fabrication procedures will be in accordance with
applicable codes listed below:

Pressure Vessel: ~ ASME B&PV Code, Section VIII, Division |
Structural Welding:  ASME B&PV Code, Section IX
Process Piping:  ASME B31.3
Flanged Connections:  ASME B16.5 and ASME B16.47 Series A

Valve Dimensions:  ASME B16.10

Fasteners - Studs: ~ ASTM A193 Class 2A Grade B7

Fasteners - Nuts:  ASTM A194 Class 2B Grade 2H

Electrical:  Class 1 Division Il, Group D
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Gastech Engineering, LLC Pressure Relief Valve Sizing & Selection Report
1007 e admiral bivd 25-Oct-2017
tulsa ok 74120
}b €|E NTAI R United States of America
alves & Controls 0186638383
dnorris@gastecheng.com
Quote Number: No | Prpd.| Chk. | Appr. Date Revision
Client: My Company
Location: End-User Ref. No.:
Project: 11048 Project Ref. No.:

1 Valve ID 41 SIZING DATA

2 Tag No. 11048-PSV-1414 | 42] Design Code ASME Section VIII | Sizing Std. | API 520
3 Service NATURAL GAS | 43] Sizing Basis Fire Case

4 PID No. 11046-100 44| Fluid State at Inlet Gas / Vapor

5 Line No. Quantity |45 Relieving Case Pressure Relief

6 1 46| Fluid Properties

7 GENERAL 47 Fluid Name Natural Gas (SG=0.6)
| 8 | Valve Type| Conventional, DSO, O-ring Seat | 48] Molecular Weight, M 17.400
1 9| Safety / Relief| Safety | Balanced| No | 49| Compressibility, Z 1.000

10 Nozzle| Semi | Bonnet| Closed 50 Ratio of Sp. Heats, k (Cp / Cv) 1.31

11 CONNECTIONS 51 Gas Constant, C 347.9
112]  Inlet 11/2" Fingd. 600# RF Standard [ 52]

13| Outlet 3" Fingd. 150# RF ASME B16.5| 53

14 MATERIALS OF CONSTRUCTION 54
115 Body CS SA216-WCB | 55
116] Inlet Bushing N/A | 56|
117] Bonnet CS A105 (Zinc Cobalt Plated) | 57|
18] Cap CS A108-12L14 58
119 Nozzle SS A479-316 59| Sizing Coefficients Unit -
120 Seat | 60| K, Gas Kd, Gas 0.816 0.907
121} Seals | 61} Kb Kc 1 1
122 Spindle SS A479-316 | 62
23] Guide SS A479-316 63
124 ] Spring STL 1060-1075 Aluminized | 64| Required Capacity Unit | Ib/hr
125 Cap Type | 65 Total 28132.239

26 NACE MR0175 (2002) No 66
127] 8 67| Pressures Unit | psig
28| & 68| MAWP Operating 860 642
29| & 69 Set CDTP 860 860
30| < 70 Over Pressure 180.6 21%
31 SIZING / SELECTION SUMMARY 71 Constant Superimposed 0
132] Valve Model No. 83S1U12C24A-H_ | 72] Back Variable Superimposed 0
33 Brand Anderson Greenwood 73 Pressure Built-Up 6
34| Area Calculated Selected 0.662 0.785 | 74] Total 6
35 (in?) Data Set Orifice ASME H 75 Inlet Loss 17.2 2%
136 Unit Required Ib/hr 28132.239 |76 Atmospheric (Barometric) 14.696 psia
37| Flow Rated Actual 33362.836 37069.818 (77| Temperatures Unit °F
38 | 78 Normal System 90
39 Estimated Reaction Force 79 Operating Relieving 70 377.625
40 Estimated Noise Level (db) 120.7 at 100-ft 80 Design Min Design Max -20 200
A
g F S
$ | QS :
S Weight e J *
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Gastech Engineering, LLC Pressure Relief Valve Calculation Report
1007 e admiral blvd 25-Oct-2017
tulsa ok 74120
}:’ 5’ E NTAI R United States of America
alves & Controls 0186638383
dnorris@gastecheng.com
Quote Number: No | Prpd.| Chk. | Appr. Date Revision
Client: My Company
Location: End-User Ref. No.:
Project: 11048 Project Ref. No.:
| 1] VALVE ID | 11] CALCULATION NOTES
| 2| Tag No.| 11048-PSV-1414 12
3 Valve Model No.| 83S1U12C24A-H_ | Qty. 1 13
| 4] SIZING DATA | 14]
| 5| Design Code ASME Section VI Sizing Std. | AP1 520 [15]
6 | Fluid State at Inlet Gas / Vapor 16
7 CALCULATION SUMMARY
B Required 28132.239 Ib/hr 18] Required 0.662 inz
— Flow — Area .
9 Rated 33362.836 Ib/hr 19 Selected 0.785 in?
[10] Estimated Reaction Force [ 20| Estimated Noise Level (db) 120.7 at 100 ft
Variable Type Variable Name Symbol Input Value Equation Value
Fluid Properties Molecular Weight M 17.400 17.400
Ratio of Specific Heats k 1.31 1.31
Compressibility z 1.000 1.000
Process Cond. Required Mass Flow Wreq 28132.239 Ib/hr 28132.239 |Ib/hr
Set Pressure Pset 860 psig 860 psig
Over Pressure Pover 180.6 psig 180.6 psig
Inlet Line Loss Ploss 17.2 psig 17.2 psig
Back Pressure Pback 6 psig 6 psig
Atmospheric Pressure Patm 14.696 psia 14.696 psia
Relieving Temperature T 377.625 °F 837.295 °R
Distance from Valve (noise) r 100 ft 100 ft
Rupture Disc CCF Kc 1 1
Valve Data Discharge Coefficient (actual) Kd 0.907 0.907
Discharge Coefficient (derated) K 0.816 0.816
Orifice Area A 0.785 in? 0.785 in?
Back Press. Correction Factor Kb 1 1
Outlet Diameter Do
Calculate Inlet Relieving Pressure, Outlet Pressure, Absolute Pressure Ratio
P1 = Pset + Pover - Ploss + Patm P1 1038.096 psia
P2 = Pback + Patm P2 20.696 psia
PR=P2/P1 PR 0.02
Calculate Gas Constant C 347.9
C=520*{k*[2/(k+1)"(k+1)/(k-1)]}'0.5
Calculate Mass Critical Flow w 33362.836 Ib/hr 33362.836 Ib/hr
W=A*C*K*P1*Kb*Kc*[M/(T*2Z)"0.5
Calculate Required Orifice Area Areq 0.662 in? 0.662 in?
Areq =A*Wreq/W
Calculate Mass Critical Flow (for Noise Calc) w 37069.818 Ib/hr
W=A*C*Kd*P1*Kb*Kc*[M/(T*2Z)]"0.5
Calculate Noise Level at 100-ft (30-m) L100 120.7 db
L100 =[6.5 *log( 1/PR ) + 51.28] + [10 * log(0.29354 * W * k * T/ M)]
Printed On: 8-Dec-2017 | Pentair PRV2SIZE Software Version pr7_20161223.1 Page : 2
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Gastech Engineering, LLC Pressure Relief Valve Calculation Report

1007 e admiral bivd 25-Oct-2017

tulsa ok 74120

!
B PENTAIR United States of America

Valves & Controls

9186638383
dnorris@gastecheng.com
Quote Number: No | Prpd.| Chk. | Appr. Date Revision
Client: My Company
Location: End-User Ref. No.:
Project: 11048 Project Ref. No.:
|1 VALVE ID | 11] CALCULATION NOTES
| 2| Tag No.| 11048-PSV-1414 12
3 Valve Model No.| 83S1U12C24A-H_ | Qty. 1 13
| 4] SIZING DATA | 14]
| 5| Design Code ASME Section VI Sizing Std. | AP1 520 [15]
6 | Fluid State at Inlet Gas / Vapor 16
7 CALCULATION SUMMARY
B Required 28132.239 Ib/hr 18] Required 0.662 inz
— Flow — Area .
9 Rated 33362.836 Ib/hr 19 Selected 0.785 in?
[10] Estimated Reaction Force [ 20| Estimated Noise Level (db) 120.7 at 100 ft
Calculate Noise Level at Distance, r Lp 120.7 db
Lp =L100 - 20 * log(r / 100)
Calculate Outlet Static Pressure Po
Po =[(0.00245* A* C *Kd * P1 * Kc) / (Do”"2 * (k * Z)*0.5)] - Patm
Calculate Reaction Force for Open Discharge Fr
Ao = (T * Do”2)/ 4
Fr=(A*C*Kd*P1*Kc/366)*{k/[(k+1)*Z]}"0.5+ (Ao * Po)
Printed On: 8-Dec-2017 Pentair PRV2SIZE Software Version pr7_20161223.1 Page : 3
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Gastech Engineering, LLC Pressure Relief Valve Dimensional Drawing
1007 e admiral bivd 25-Oct-2017
N tulsa ok 74120
444 . .
g QE sN&-(!:'oAm !05 United States of America
9186638383
dnorris@gastecheng.com
Quote Number: No | Prpd.| Chk. | Appr. Date Revision
Client: My Company
Location: End-User Ref. No.:
Project: 11048 Project Ref. No.:
1 Valve ID 7 SELECTION SUMMARY
2 Tag No. 11048-PSV-1414 8 Valve Model No. 83S1U12C24A-H_
3 Service NATURAL GAS 9 Brand Anderson Greenwood
4 PID No. 11046-100 10 CONNECTIONS
5 Line No. Quantity 11 Inlet 11/2" Flngd. 600# RF Standard
6 1 12| oOutlet 3" Fingd. 150 RF | ASME B16.5
A ’ A
Wt.= =
C A= =
[ B= =
‘ f C= =
< B> <« B—> D= =
E= =
F= =
G= =
H= =
§ » Accessories not shown.
o Z° » Weight and dimensions shown
g & are approximate.
o g * Actual valve may vary from.
© .
o image.
3 gl
(a]
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Pentair PRV*SIZE Software

2 PENTAIR

Valves & Controls

Summary Report

Project Information

Company: My Company
Location:

Tag Information

Project: 11048
Project Ref. No.:

Tag Number: 11048-PSV-1414
Revision: Last Modified:  10/26/2017 10:35:45 AM
|Prepared By: | |Checked By: | |Approved By:

Specific Tank Data

Sized Using User Defined Flow
Pressure Fluid:

Pressure Set Point: 860 psig
Allowed Over Pressure: 180.6 psig
Pressure Flow Rate: 28132.239

Valve Sizing Information

Valve Type: 83, H
Part Number: 83S1U12C24A-H

Max Pressure Flow Capacity: 3_3362.836 Ib/hr

Selected Valve Description

Natural Gas (SG=0.6)

Quantity to Order: 1

Code Category Description
N Teflon Cap Seal Standard Without Teflon Cap Seal
N Test Gag None
1 Code Case No code case
AH Internals Range 20 - 2580
C_ Body Selection Carbon Steel
JH Set Range 765.5-1150.5
27 Valve Support N/A
Seat Range
H Max Operating Pressure 95% of Set Pressure
4 Body Type N/A
AH Seal Range 20 - 2580
83 Valve Type DSO PRV, O-ring Seated, Air/Gas Service
GS Valve Service Gas other than "Air"
H Orifice H Orifice
C Body Material Carbon Steel
12 Inlet Size 11/2 Inch
C Inlet Flange Rating 600#
24 Outlet Size 3 Inch
A Outlet Flange Rating 150#
1 Flange Facing In x Out RF x RF
U Port Type In x Out Weldneck Flange x Standard Cast Flange
4 NACE Standard (without NACE)
Seat Material
Seal Material
Lift Lever
UH Group PT-OR -2 UH
Printed On: 8-Dec-2017 Pentair PRVZSIZE Software Version pr7_20161223.1 Page : 5
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Gastech Engineering, LLC API 521 Fire Sizing Calculation

1007 e admiral bivd 25-Oct-2017

%’ pENTAIR tulsa ok 74120

Valves & Controls United States of America

9186638383
dnorris@gastecheng.com
Quote Number: No | Prpd.| Chk. | Appr. Date Revision
Client: My Company
Location: End-User Ref. No.:
Project: 11048 Project Ref. No.:

1 Valve ID 41 SIZING DATA

2 Tag No. 11048-PSV-1414 |42|  Design Code ASME Section VIll | Sizing Std. | API 520

3 Service NATURAL GAS 143 Sizing Basis Fire Sizing - APl 521

4 PID No. 11046-100 44 Method Wetted (Liquid Filled) Vessel

5 Line No. Quantity | 45

6 1 46

7 VESSEL SCHEMATIC 47 VESSEL DATA

8 48| Surface Area Determination | Calculated

9 49 Prompt-Fire Fighting Efforts and Adequate Drainage No
10] 50} Geometry Cylindrical
111 | 51 Orientation Horizontal
112 52 End Types 2:1 Elliptical
13 53 Diameter d 12 in
14| 54 Height h
15| 55 Liquid Depth f 12 in
16 |_T > 56 Elevation H 18 in
17 57 Seam-to-Seam Length Ls 120 in
ﬁ L L =| 58 End-to-End Length Lt 126 in
E r = | 59 Wetted Surface Area Awet 33.58 ft2
2_0 60 Environmental Factor F 1.0
21] 61
122 | 62] Q =34500 * F * Awet"0.82
23 g T | 63|
|24 64 where Q=BTU/hr, Awet=ft2

25 f 65| Heat Input from Fire Exposure Q
2_6 |1| F] 66 Latent Heat of Vaporization Hvap 50 BTU/Ib
27| ! 67
28] T | 68 W =Q/Hvap
29 69
30| H 70| where W=lb/hr, Q=BTUrhr, Hvap=BTU/Ib
|31 71 Required Capacity W 28132.239  Ib/hr
32| 72
3] 73]
34 74
35 75|
36 76|
37| 77
38| 78 SIZING / SELECTION SUMMARY
39 79 Valve Model No. 83S1U12C24A-H_
|40 80| Brand Anderson Greenwood
W CALCULATION IS:

o W = (Areq) (C*K*P1*Kb *[M/ (T *2)]"0.5)/ (Asel)

° EQ is equivalent to API 521 EQ 13 pg 43.

= F=1F is the environmental factor used in the tank

S| sizing data.

[
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20 Fire Sizing Tank Data.

Required How Rate Data
Fire Sizing Method | Wetted - Wetted Area 3358 B

Prempt Fire-Fighting Efforts and Adequate Addttional Capacity for |rr=eme
Drainage Exists Pressure) '

Latent Heat of Vaporization |50 | Required Pressure Flow (28132233 || b/hr
Ervironmental Factor | 1.0

Tark Shape |Cylindical
Orientation End=s
@ Horzontal ) Flat Ends

@ 21 Bliptical Ends
™1 Hemisphercal Ends

Diameter ()

Bevation {H) |18 |

Liquid Depth ) |12

| @ Length (Endo-End) (Lt) 126
@ Length (Seam+o-Seam) (Ls)




fja215205ve ing i o S

Required How Rate Data

Fire Sizing Method [L.lrmated

Calculate Fire Sizing Factor
Enviriomental Eacior [ 10

Wall Temp. 1100

Operating ?D :

Operating Pressure .E"E :

Tank Data
Tank Shape [C}Mdncal
Oriertation Ends
@ Horizontal i) Flat Ends
) Vertical i@ 2:1 Elliptical Ends
™1 Hemisphercal Ends
Diameter (d) |72
©) Length (End4o-End) (Lt) 156

@ Length (Seam+o-Seam) (Ls) [120

v
v] Suface Area 255554 fi=
Additional Capacity for [;
Pressurs) ﬂﬂ itk

3 Mote: In orderto cortinue Required Flow Capacity

E calculations, please fill out all required fields and retum to

” the main workcshest by closing this dialog. Required Flow

E Capacity will be calculated for each candidate valve.
psig

| Erter Tank Data
L'|- L

ﬁ
-
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GasTech Engineering LLC
2110 Industrial Road

Sapulpa, OK, 74066

Dia=75.50

GTE 11048 Upper Barrel Design Calculations

V24RO [Tam-Tand

o 12000

mm{:u;;;p'lm e:(;:su.?ﬂ-nﬂH:;;ZDm

1700 108.00

Item: Horizontal Cyclone Separator
Vessel No: V-1414
Customer: Williams Gas Pipe Line
Contract: 676280
Designer: Kamyar Najmi
Date: Wednesday, May 09, 2018
Location: Chester County, PA
Purchaser: Transcontinental Gas Pipe Line
Name: 11048-CC Upper Barrel REV 0
P.O. Number: 676280
Tag Number: V-1414
Revision: 0
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Deficiencies Summary

No deficiencies found.
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Nozzle Schedule

hlozels Identifier Size Materials e Normalized Fm? Flange Blind
mark Tested Grain
Downcomer - Inlet Downcomer - Inlet NPS 6 XXS Nozzle SA-l(:)(?pCe Smis No No No N/A No
Downcomer - Outlet | Downcomer - Outlet NPS 6 XXS Nozzle SA—l(L(?pCe: Smis No No No N/A No
Drain NPS 2 Sch 160 Nozzle SA'li’?pz Smis | o No No N/A No
Drain Elbow (Drain) NPS 2 Sch 160 Ellb?)\?/ SA-234 WPB No No No N/A No
NPS 2 Class
Elbow Pipe (Drain) NPS 2 Sch 160 ’\F',‘i)zif]'e SA-100 zsms No No No 600 No
ping PP WN A105 N
NPS 8
NPS 8 Class Class
HandHole-Inlet HandHole-Inlet 81D x 1.375 Nozzle SA-105 No Yes No 600 600
LWN A105 N A105
N
NPS 8
NPS 8 Class Class
HandHole-Outlet HandHole-Outlet 81D x 1.375 Nozzle SA-105 No Yes No 600 600
LWN A105 N A105
N
NPS 36 Class
SA-350 LF2 CI 600
Inlet Inlet 341Dx3 Nozzle 1 No Yes No WN A350 LE2 No
CL1N
NPS 36 Class
SA-350 LF2 CI 600
Outlet Outlet 341Dx3 Nozzle 1 No Yes No WN A350 LE2 No
CL1N
Plugged Connection | Plugged Connection | NPS 1 Class 6000 Nozzle SA-105 No No No N/A No
1 1 threaded
Plugged Connection | Plugged Connection | NPS 1 Class 6000 Nozzle SA-105 No No NoO N/A No
2 2 threaded
NPS 2 Class
PSV PSV 21D x 0.655 Nozzle SA-105 No Yes No 600 No
—_— LWN A105 N
NPS 2 Class
Vent Vent 21D x 0.655 Nozzle SA-105 No Yes No 600 No
LWN A105 N
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Dimensions

Nozzle Summary

Reinforcement

Nozzle oD th Req tn Shell Pad Corr Gov. S.tress
Identifier @ny | @n) (in) (in) Ratio
Nomt | Designt | Usert | Width tpad (%)
(in) (in) (in) (in) (in)
Downcomer - Inlet [ 6.625 | 0.864 | 0.4229 | 1.75 N/A N/A N/A |0.125 101.0
Downcomer - Outlet | 6.625 | 0.864 | 0.4229 | 1.75 N/A N/A N/A |0.125 101.0
Drain 2375 | 0.344 | 0.2969 | 1.75 N/A N/A N/A [0.125| Exempt
HandHole-Inlet 10.75 | 1.375 | 0.4444 | 1.75 N/A N/A N/A |0.125 100.4
HandHole-Outlet 10.75 | 1.375 | 0.4444 | 1.75 N/A N/A N/A |0.125 100.4
Inlet 40 3 0.8774 | 1.625* | N/A N/A N/A |0.125 107.1
Outlet 40 3 0.8774 | 1.625* N/A N/A N/A 0.125 107.1
Plugged Connection 1 | 2.25 [ 0.4675 | 0.1875 | 1.75 N/A N/A N/A [0.125| Exempt
Plugged Connection2 | 2.25 [ 0.4675 | 0.1875 | 1.75 N/A N/A N/A [0125| Exempt
PSV 331 | 0655 | 0314 | 1.75 N/A N/A N/A [0.125| Exempt
Vent 331 | 0655 | 0314 | 1.75 N/A N/A N/A 0125 | Exempt

*Head minimum thickness after forming

tn Nozzle thickness
Req tn Nozzle thicknes_s required per 4.5.4.1 _ )
Increased for pipe to account for 12.5% pipe thickness tolerance
Nom t Vessel wall thickness
Design t Required vessel wall thickness due to pressure + corrosion allowance per 4.5.17
Usert Local vessel wall thickness (near opening)

Gov. Stress Ratio | Minimum stress ratio, Sajiow/ P, S/t, S/t

Corr Corrosion allowance on nozzle wall
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Component Summary

Pressure Summary

P T
(psi) (°F)
Inlet Head 860 200 -26.1 Note 1 Yes
Straight Flange on Inlet Head 860 200 -22.3 Note 2 Yes
Shell 860 200 -21.9 Note 3 Yes
Straight Flange on Outlet Head 860 200 -22.3 Note 2 Yes
Outlet Head 860 200 -26.1 Note 1 Yes
Saddle #1 860 200 N/A N/A N/A
Downcomer - Inlet (Downcomer - Inlet 860 200 -155 Note 4 No
Downcomer - Outlet (Downcomer - Outlet) 860 200 -155 Note 4 No
Drain (Drain) 860 200 -155 Note 5 No
Elbow (Drain) 860 200 -155 Note 6 No
Elbow Pipe (Drain) 860 200 -155 Note 6 No
HandHole-Inlet (HandHole-Inlet) 860 200 -55 Note 7 No
HandHole-Outlet (HandHole-Outlet) 860 200 -55 Note 7 No
Inlet (Inlet) 860 200 -55 Note 8 No
Outlet (Outlet) 860 200 -55 Note 8 No
PSV (PSV) 860 200 -55 Note 9 No
Plugged Connection 1 (Plugged Connection 1 860 200 -155 Note 10 No
Plugged Connection 2 (Plugged Connection 2 860 200 -155 Note 10 No
Vent (Vent) 860 200 -55 Note 9 No

Chamber Summary

Design MDMT -20 °F
Rated MDMT -21.9 °F @ 860 psi
MAWP hot & corroded 860 psi

(1) This pressure chamber is not designed for
external pressure.

Note #

Details

Notes for Maximum Pressure Rating

1. | Option to calculate MAP was not selected. See the Calculation->General tab of the Set Mode dialog.

2. | Option to calculate MAWP was not selected. See the Calculation->General tab of the Set Mode dialog.
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Notes for MDMT Rating

Note # Exemption Details
1. | Material is impact tested per UG-84 to -20°F. UCS-66(i) reduction of 6.1°F applied (ratio = 0.939).
2. | Material is impact tested per UG-84 to -20°F. UCS-66(i) reduction of 2.3°F applied (ratio = 0.9768).
3. | Material is impact tested per UG-84 to -20°F. UCS-66(i) reduction of 1.9°F applied (ratio = 0.9812).

4. | Material is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.1792)

5. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.2854).

6. | Material is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.2854)

Material LWN rated MDMT per UCS-66(c)(4)

Flange rated MDMT per UCS-66(b)(1)(b) = -85°F (UCS-68(c) applies, coincident ratio = 0.5811) Bolts rated MDMT per Fig UCS-66 note () = -55°F

Material Flange rating governs:
8. | Flange is impact tested per material specification to -50°F. Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
UCS-66(i) reduction of 44.5°F applied (ratio = 0.5811).

LWN rated MDMT per UCS-66(c)(4)
9. | Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

10. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.1008).
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Revisions

No.

Date

Operator

Revision History

Notes

0

12/ 6/2017

knajmi

New vessel created ASME Section VIII Division 1 [COMPRESS 2017 Build 7710]
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Settings Summary

COMPRESS 2018 Build 7800

ASME Section VIII Division 1, 2015 Edition

Units

U.S. Customary

Datum Line Location

0.00" from left seam

Vessel Design Mode

Design Mode

Minimum thickness

0.0625" per UG-16(b)

Design for cold shut down only

No

Design for lethal service (full radiography required)

No

Design nozzles for

Design P only

Corrosion weight loss

100% of theoretical loss

UG-23 Stress Increase 1.20
Skirt/legs stress increase 1.0
Minimum nozzle projection 3"
Juncture calculations for o > 30 only Yes
Preheat P-No 1 Materials > 1.25" and <= 1.50" thick No
UG-37(a) shell tr calculation considers longitudinal stress No
Cylindrical shells made from pipe are entered as minimum thickness No
Nozzles made from pipe are entered as minimum thickness No
ASME B16.9 fittings are entered as minimum thickness No

Tapered per Figure

Butt welds UCS-66.3(a)
Disallow Appendix 1-5, 1-8 calculations under 15 psi No
Hydro/Pneumatic Test
Shop Hydrotest at user defined pressure 1,315 psi
Test liquid specific gravity 1.00
Maximum stress during test 90% of yield
Required Marking - UG-116
UG-116(e) Radiography RT1
UG-116(f) Postweld heat treatment HT
Code Cases\Interpretations
Use Code Case 2547 No
Use Code Case 2695 Yes
Apply interpretation VI111-1-83-66 Yes
Apply interpretation VIII-1-86-175 Yes

8/103



Apply interpretation VIII-1-01-37 Yes

Apply interpretation VIII-1-01-150 Yes
Apply interpretation VI111-1-07-50 Yes
Apply interpretation VIII-1-16-85 Yes
No UCS-66.1 MDMT reduction No
No UCS-68(c) MDMT reduction No
Disallow UG-20(f) exemptions No

UG-22 Loadings

UG-22(a) Internal or External Design Pressure Yes

UG-22(b) Weight of the vessel and normal contents under operating or test

conditions ves
UG-22(c) Superimposed static reactions from weight of attached equipment Yes
(external loads)

UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles and legs Yes
UG-22(f) Wind reactions Yes
UG-22(f) Seismic reactions Yes
UG-22(j) Test pressure and coincident static head acting during the test: No

Note: UG-22(b),(c) and (f) loads only considered when supports are present.

License Information

Company Name | GasTech Engineering LLC

License Commercial

License Key ID | 23449

Support Expires |June 01, 2018
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Radiography Summary

UG-116 Radiography

Longitudinal Seam Left Circumferential Seam Right Circumferential Seam
Component Mark
Category Radiography / Joint Cate_gory Radiography / Joint Cate_gory Radiography / Joint
(Fig Type (Fig Type (Fig Type
UW-3) UW-3) UW-3)
Inlet Head N/A Seamless No RT N/A N/A B Full UW'li(a) IType | g1
Shell A Full UW-li(a) / Type B Full UW-li(a) / Type B Full UW-1i(a) / Type RT1
Qutlet Head N/A Seamless No RT B Ful UW'li(a) Type | N N/A RTL
S Nozzle to Vessel Circumferential | Nozzle free end Circumferential
Nozzle Longitudinal Seam
Seam Seam
Inlet (Inlet) N/A Seamless No RT D N/A / Type 7 c Full UW'li(a) IType | rr1
PSV (PSV) N/A Seamless No RT D N/A [/ Type 7 C N/A N/A
Downcomer - Inlet (Downcomer - Inlet] N/A Seamless No RT D N/A [ Type 7 N/A N/A N/A
Vent (Vent) N/A Seamless No RT D N/A [ Type 7 C N/A N/A
Plugged Connection 2 (Plugged Connection 2) N/A Seamless No RT D N/A [ Type 7 N/A N/A N/A
HandHole-Inlet (HandHole-Inlet) N/A Seamless No RT D N/A/ Type 7 C N/A N/A
HandHole-Outlet (HandHole-Outlet) N/A Seamless No RT D N/A | Type 7 C N/A N/A
Downcomer - Outlet (Downcomer - Outlet) N/A Seamless No RT D N/A | Type 7 N/A N/A N/A
Plugged Connection 1 (Plugged Connection 1) N/A Seamless No RT D N/A / Type 7 N/A N/A N/A
Drain (Drain) N/A Seamless No RT D N/A [ Type 7 B UW'll(.?z,(:g ixempt/ N/A
Elbow (Drain) N/A Seamless No RT B UW_ll(_?z,(’;g ixempt/ B UW_ll(%),(:g ixempt/ N/A
Elbow Pipe (Drain) N/A Seamless No RT B UW-11(_?31(;2 ixempt/ C UW_ll(%)/(;g ixempt/ N/A
Qutlet (Outlet) N/A Seamless No RT D N/A [ Type 7 C Ful UW-li(a) IType | gy
Nozzle Flange Longitudinal Seam Flange Face N Flansg):agrcumferentlal
. d q -
ASME B16.5/16.47 flange attached to Inlet N/A Seamless No RT N/A N/A / Gasketed c Full UW-11(a) / Type RTL
(Inlet) 1
ASME B16.5/16.47 flange attached to PSV.
(PSV) N/A Seamless No RT N/A N/A | Gasketed C N/A N/A
. ’ q
codl Bleslis Lo Jleiia i i N/A Seamless No RT N/A N/A / Gasketed c N/A NIA
(Vent)
. d
ASME BLOLIGA L Janse abac e N/A Seamless No RT NIA N/A / Gasketed c NIA N/A
HandHole-Inlet (HandHole-Inlet)
ASME B16.5/16.47 flange attached to
HandHole-Outlet (HandHole-Outlet N/A Seamless No RT N/A N/A | Gasketed C N/A N/A
ASME B16.5/16.47 flange attached to right end N/A Seamless No RT N/A N/A / Gasketed c UW-11(a)(4) exempt / N/A
of Elbow Pipe (Drain) Type 1
ASME B16.5/16.47 flange attached to Outlet Full UW-11(a) / Type
(Qutlen N/A Seamless No RT N/A N/A | Gasketed C 1 RT1
UG-116(e) Required Marking: RT1
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Thickness Summary

Component Data

Component Material Diameter | Length | Nominal t | Designt | Total Corrosion | Joint Load
Identifier (in) (in) (in) (in) (in) E
Inlet Head SA-516 70 72 1D 19.625 1.625* 1.5335 0.125 1.00 | Internal
Straight Flange on Inlet Head SA-516 70 721D 2 1.75 1.7123 0.125 1.00 | Internal
Shell SA-516 70 721D 120 1.75 1.7196 0.125 1.00 | Internal
Straight Flange on Outlet Head SA-516 70 721D 2 1.75 1.7123 0.125 1.00 | Internal
Outlet Head SA-516 70 721D 19.625 1.625* 1.5335 0.125 1.00 | Internal

*Head minimum thickness after forming

governs

Nominal t Vessel wall nominal thickness
Design t Required vessel thickness due to governing loading + corrosion
Joint E Longitudinal seam joint efficiency
Load
Internal Circumferential stress due to internal pressure governs
External External pressure governs
wind Combined longitudinal stress of pressure + weight + wind
governs
Seismic Combined longitudinal stress of pressure + weight + seismic
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Weight Summary

Weight (Ib) Contributed by Vessel Elements

Component Z':‘t;l Cclj\:reczzled Insulation lgj:';;'r?g Lining f:_?:;?d OpL?c;iEgg ViESE [HGE Surfafct(; AR
New | Corroded New | Corroded

Inlet Head 2,555.5 2,371.8 0 0 0 0 0 0 2,352.7 2,383.7 42

Shell 13,630.8 | 12,678.8 0 0 0 0 0 0 17,676.9 | 17,803.2 196

Outlet Head | 2,555.5 2,371.8 0 0 0 0 0 0 2,352.7 2,383.7 42

Saddle #1 2,348 2,348 0 0 0 0 0 0 0 0 154

TOTAL: 21,089.8 | 19,770.4 0 0 0 0 0 0 22,382.3 | 22,570.6 434

*Shells with attached nozzles have weight reduced by material cut out for opening.

Weight (Ib) Contributed by Attachments

Nozzles & . . Surface

Component Body Flanges Flanges Packed Trays Tray Rln_gs & | Vertical A

Beds Supports Clips Loads ft2

New | Corroded New | Corroded

Inlet Head 0 0 2,880.1 2,800.7 0 0 0 0 0 31
Shell 0 0 951.6 911.7 9,777.4 0 0 56.1 1,200 19
Outlet Head 0 0 2,880.1 2,800.7 0 0 0 0 1,200 31
TOTAL: 0 0 6,711.8 6,513 9,777.4 0 0 56.1 2,400 80

Vessel Totals

New | Corroded

Operating Weight (Ib) | 40,035 | 38,517

Empty Weight (Ib) 40,035 | 38,517

Test Weight (Ib) 62,417 | 61,087

Surface Area (ft2) 514

Capacity** (US gal) 2,609

2,630

attachments.

**The vessel capacity does not include
volume of nozzle, piping or other

Vessel Lift Condition

Vessel Lift Weight, New (Ib)

40,035

Center of Gravity from Datum (in)

60.2047
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Long Seam Summary

Shell Long Seam
Angles

Component |Seam 1

Shell 330°

Shell Plate Lengths

Component ST Plate 1
Angle
Shell 330° |231.6925"

1) Plate Lengths use the circumference of the vessel based on the mid diameter of the components.

0* 50° 180° 270°

HI Dgin

'-rg_grt Dawfmer Plugged C

F'S"V Diownoomer

& Plugged G
&
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Shell Rollout
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Test Report

Horizontal shop test based on user defined pressure

Gauge pressure at 70°F =1,315 psi

Horizontal shop test

Local test | Test liquid
Identifier pressure | static head

(psi) (psi)
Inlet Head 1,317.879 2.879
Straight Flange on Inlet Head 1,317.879 2.879
Shell 1,317.879 2.879
Straight Flange on Outlet Head 1,317.879 2.879
Outlet Head 1,317.879 2.879
Downcomer - Inlet (Downcomer - Inlet) 1,318.231 3.231
Downcomer - Outlet (Downcomer - Outlet) 1,318.231 3.231
Drain (Drain) 1,318.086 3.086
Elbow (Drain) 1,318.189 3.189
Elbow Pipe (Drain) 1,318.189 3.189
HandHole-Inlet (HandHole-Inlet) 1,316.724 1.724
HandHole-Outlet (HandHole-Outlet) 1,316.724 1.724
Inlet (Inlet) 1,317.193 2.193
Outlet (Outlet) 1,317.193 2.193
PSV (PSV) 1,315.217 0.217
Plugged Connection 1 (Plugged Connection 1) 1,316.603 1.603
Plugged Connection 2 (Plugged Connection 2) 1,316.603 1.603
Vent (Vent) 1,315.217 0.217
(1) The zero degree angular position is assumed to be up,
and the test liquid height is assumed to the top-most flange.

The field test condition has not been investigated.

The test temperature of 70 °F is warmer than the minimum recommended temperature of 8.1 °F so the brittle fracture

provision of UG-99(h) has been met.
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Bill of Materials

ead ove
Item # Type Material Thk [in] Dia. [in] Wit. [Ib] (ea.) Qty
H1 Ellipsoidal Head SA-516 70 (N, Impact (-20 °F)) 1.625 (min.) 721D 3,133.4 2
H2 ASME B16.5/B16.47 Blind NPS 8 Class 600 A105 (N) 2.44 16.5 OD 165 2
Item # Type Material Thk [in] Dia. [in] Length [in] Wt. [Ib] (ea.) Qty
S1 Cylinder SA-516 70 (N, Impact (-20 °F)) 1.75 721D 120 13,769.5 1
O e O e Pip g
Item # Type Material NPS Thk [in] Dia. [in] Length [in] Wit. [Ib]
Nozl Nozzle SA-350 LF2 CI 1 (N) - 1 341D 31.3 2,350.2
Noz2 Nozzle SA-106 C Smis pipe NPS 6 XXS 0.864 4.897 ID 19.8 87.6
Noz3 Nozzle SA-105 NPS 1 Class 6000 - threaded 0.4675 1.3151D 9.5 7.1
Noz4 Nozzle SA-106 B Smls pipe NPS 2 Sch 160 0.344 1.687 ID 5.8 3.6
P1 Nozzle Piping SA-106 B Smls pipe NPS 2 Sch 160 0.344 1.687 ID 4 25
A B16.9 g
ltem # Type Material Size [in] Qty
EB1 B16.9 Elbow Short Radius SA-234 WPB NPS 2 Sch 160 1
anae
Item # Type Material NPS Dia. [in] Wt. [Ib] (ea.) | Qty
AF1 ASME B16.47 Welding Neck - Class 600 - Series A A350 LF2 CI.1 (N) 36 51.75x 34 1,705 2
AF2 ASME B16.5 Long Weld Neck - Class 600 - 7.8" len. A105 (N) 2.0 Flange 6.5 x 2; Nozzle 0.655 thk. x 2 ID dia. 12 2
AF3 ASME B16.5 Long Weld Neck - Class 600 - 12.2" len. A105 (N) 8 Flange 16.5 x 8; Nozzle 1.375 thk. x 8 ID dia. 120 2
AF4 ASME B16.5 Welding Neck - Class 600 A105 (N) 2.0 6.5 x 1.687 12 1
Item # Description Material Length [in] Qty
FB1 2-1/2" series 8 bolt SA-193 B7 Bolt <=2 1/2 16 56
FB2 5/8" coarse bolt SA-193 B7 Bolt <=2 1/2 4.3 24
FB3 1-1/8" series 8 bolt SA-193 B7 Bolt <=2 1/2 7.8 24
SB1 1-1/2" series 8 bolt F 1554 Gr 36 - 4

All listed flange bolts require associated nuts and washers in accordance with Division 1, UCS-11.
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Item # Dia. [in] Depth [in] Density [Ib/cu ft] Wt. [Ib] (ea.) Qty
PB1 71.25 0D 42.375 100 9,777.4 1

Item # Material Thk [in] Wit. [Ib] Qty [ ft2]

Platel SA-36 1 384.9 9.44
Platel - Note: Applies to saddle base plate

Plate2 | SA-36 | 0.75 | 1,963.7 | 64.25
Plate2 - Note: Applies to saddle web plate

Plate3 | A36 | 1 | 56.6 | 1.39

Plate3 - Note: Applies to lift lug plates
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Inlet Head

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Condition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 37)
et |nomalzea| RESER | pwnr | OffmizeNouT
Yes (-20°F) Yes No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head
P, (psi) H, (in) SG

Test horizontal

2.88 79.75 1

Dimensions

Inner Diameter 72"
Head Ratio 2
Minimum Thickness 1.625"
. Inner 0.125"
Corrosion
Outer o"
Length L; 2"
Nominal Thickness t; 1.75"

Weight and Capacity

Weight (Ib)! Capacity (US gal)?!
New 2,555.5 246.76
Corroded 2,371.76 249.95

Category A joints

Radiography

Seamless No RT

Head to shell seam

Full UW-11(a) Type 1

! includes straight flange

Results Summary

Governing condition

Operating Hot & Corroded

Design thickness due to internal pressure (t) |1.5335"
Minimum thickness per 4.1.2 0.1875"
Rated MDMT -26.1°F
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Material Toughness Requirements

Material impact test temperature per UG-84 = -20°F

Stress ratio = 1.4085*1 / (1.625 - 0.125 - 0) = 0.939

Reduction in MDMT from Figure UCS-66.1 = 6.1°F

MDMT = maXx[T,,ac - Trr -155] = max[-20 - 6.1, -155] = -26.1°F
Design MDMT of -20°F is acceptable.

Division 2 4.3.7.1 Design Thickness for Internal Pressure

k =D/ (2*h) (4.3.26)
r=D*0.5/k - 0.08) (4.3.24)
L = D*(0.44*k + 0.02) (4.3.25)
07<L/D<1 (4.3.5)
r/D=0.06 (4.3.6)
20<L/t<2,000 (4.3.7)
By, = arccos[(0.5*D -r) / (L - )] (4.3.8)
O = (L*D)Y2/r (4.3.9)
Ry, = (0.5*D - 1) / cos[By, - ¢yl + 1 for ¢y, < By (4.3.10)
R,, = 0.5*D for o, = By, (4.3.11)
C,=9.31*/D-0.086 forr/ D <0.08 (4.3.12)
C, =0.692*r/ D + 0.605 forr/D > 0.08 (4.3.13)
C,=1.25 forr/ D <0.08 (4.3.14)
C,=146-26%/D forr/ D >0.08 (4.3.15)
Pon = ClE2 1 (C*Ry ¥Ry, /2 - 1)) (4.3.16)

C;=S, (time-independent properties)

C,=1.1*S (time-dependent properties 90% yield criterion)

C,=1.5*S (time-dependent properties 67% yield criterion)

P, = C5*t/{C,*Ry,*(Ry, / (27) - 1)} (4.3.17)
G=P,, /P, (4.3.20)
P, = 0.6*P,, forGs=1 (4.3.18)
— * _ *(2 *(3 *, _ *2
-F:CS.B gg%;ggggg)c;* I(__)).y20354 G2 +0.019274*G%) / (1 + 0.19014*G - 0.089534*G2 | (4.3.19)
Pa =Py /1.5 (4.3.21)
P, =2*S*E/(L/t+0.5) (4.3.22)
Py =min[P, , P, (4.3.23)

Operating Hot & Corroded
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k =72.25/(2*18.125) = 1.9931
r=72.25%(0.5/1.9931 - 0.08) = 12.345"
L = 72.25%(0.44*1.9931 + 0.02) = 64.8058"
0.7<L/D=64.8058/72.25=0.897 <1 oK
r/D=12.345/72.25=0.1709 > 0.06 oK
20<L/t=64.8058/1.5 = 43.2038 < 2,000 oK
B,, = arccos[(0.5%72.25 - 12.345) / (64.8058 - 12.345)] = 1.1003
0y, = (64.8058 * 1.4085)12 / 12.345 = 0.7739
R,, = (0.5*72.25 - 12.345) / cos[(1.1003 - 0.7739)*180 / ] + 12.345 = 37.4508"
C, = 0.692*12.345 / 72.25 + 0.605 = 0.7232
C,=1.46-2.6*12.345/72.25 = 1.0158

P = 0.7232*28.8E+06*1.40852 / (1.0158*37.4508*(37.4508 / 2 - 12.345)) =

170,243.28 psi

Material is not governed by time dependent properties which start at 750°F (Design T = 200°F)

C;=S,= 34,800 psi
Py = 34,800*1.4085 / {1.0158*37.4508*(37.4508 / (2*12.345) - 1)} = 2,492.99 psi
G =170,243.28/2,492.99 = 68.2889
Py = {(0.77508*682.2889 - 0.20354*68.28892 + 0.0192741*68.28893) /(1 +0.19014*68.2889 - 5,047.62 psi
0.089534%68.28892 + 0.0093965*68.28893)} * 2,492.99 =
P, =5,04762/15= 3,365.08 psi
P,. = 2*20,000*1 / (64.8058 / 1.4085 + 0.5) = 860 psi
P, = min[3,365.08 , 860] - 0 = 860 psi

t, = 1.4085 + 0.125 = 1.5335"

Operating Cold & Corroded
t, = (860 + 0)*64.8058 / (2*20,000*1 - 0.5%(860 + 0)) = 1.4085"

Division 2 6.1.2.3 % Extreme Fiber Elongation

g, = 100%In[D, / (D, - 2*1)] (Table 6.1)

Forming strain not calculated.
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ASME Section V

Straight Flange on Inlet Head

[ll Division 1, 2015 Edition (Code Case 2695)

Condition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 37)
et |normalzea| RSN | pwnr | OftmizenouT
Yes (-20°F) Yes No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head
P, (psi) H, (in) SG

Test horizontal

2.88 79.75 1

Dimensions

Inner Diameter 72"
Length 2"
Nominal Thickness 1.75"
. Inner 0.125"
Corrosion
Outer o"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 229.49 35.25
Corroded 213.46 35.5

Radiography

Seamless No RT

Right Circumferential
seam

Full UW-11(a) Type 1

Results Summary

Governing condition

Operating Hot & Corroded

Design thickness due to internal pressure (t) |1.7123"

Minimum thickness per 4.1.2

0.1875"

Rated MDMT

-22.3°F
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Material Toughness Requirements

impact ~

Material impact test temperature per UG-84 = -20°F
Stress ratio = 1.5873*1 / (1.75- 0.125 - 0) = 0.9768
Reduction in MDMT from Figure UCS-66.1 = 2.3°F
MDMT = max[T Tg, -155] = max[ -20 - 2.3, -155] = -22.3°F

Design MDMT of -20°F is acceptable.

Division 2 4.3.3.1 Design Thickness for Internal Pressure

ty=D/2* (exp[P/(S*E)] - 1) + Corrosion (4.3.1)
Operating Hot & Corroded

ty=72.25/2* (exp[(860 + 0) / (20,000*1)] - 1) + 0.125 = 1.7123"
Operating Cold & Corroded

t = 72.25/2* (exp[(860 + 0) / (20,000*1)] - 1) = 1.5873"
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Inlet (Inlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-350 LF2 CI 1 (lI-D p. 18, In. 28)
Impact | Normatized | S A" | i | OFlmtze MM
Nozzle No Yes No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 2.19 60.75 1

Attached to Inlet Head
Orientation radial
Offset, L 42"
Angle, 6 0°
Distance, r 0"
Through a Category A Joint No
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Dimensions

Inside Diameter 34"
Nominal Wall 3
Thickness
Minir_num Wall 1" — 40,0000 —3
Thickness 3 0000 K
Local Vessel 4+ b é‘EBHHD
Minimum 1.625"
Thickness = -
|IETD|JD_—‘- ;—I_ — 07500
Leg,, 0.75" | £,0000 |
Leg,, 0.75" | | |
: )L 1.6250 |
External 7[‘_
Projection 12.0072" Y=t T_ e EEJDD
Available, L, 20000
Internal o
Projection, L,
Heavy Barrel 6"
Length, L,
Projection
outside vessel to | 23.3772"
flange face, L;
Corrosion | Inner | 0.125"
Outer o"
ASME B16.47-2011 Flange
Description NPS 36 Class 600 WN A350 LF2 CI.1 N Series A
Bolt Material SA-193 B7 Bolt <= 2 1/2 (1I-D p. 344, In. 31)
Blind included No
Rated MDMT -55°F
Liquid static head 0 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed Yes
Impact Tested No
Bore diameter, B (specified by purchaser) 34"

Flange is impact tested per material specification to -50°F.
UCS-66(i) reduction of 44.5°F applied (ratio = 0.5811).
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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Summary Tables

Division 2 4.5.10 Maximum Local Primary Membrane Stress

L. P P, S.iiow Over
Cemehie (psi) (psi) (psi) stressed
Design P 860 28,013 30,000 No
Division 2 4.5.4.1 Nozzle Neck Minimum Thickness
Condition " Ly Ly so : L o, min Status

(psi) [ (im) | (im) | (in) | (in) | (in)
Design P | 860 |0.8774|0.4531 | 1.625 |0.8774 | 1 OK

Division 2 4.5.
- P L Lyt Lot feld T S Over
Condition (psi) K, (ir:) (in) (in) Zﬁ)f)s (psi) | (psi) |stressed

Design P | 860 |1.1679 | 31.4159 | 0.5303 | 0.4053 | 270,176.97 | 6,331 | 20,000 No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

Al LEy LeF;eg?zige(?n) Le(; e I(in) Status

Leg,, 0.3571 0.75 weld size is adequate

Leg,, 0.5357 0.75 weld size is adequate
Impact test temperature per material specification = -50°F
Stress ratio = 1.4085*1 / (1.625 - 0.125 - 0) = 0.939
Reduction in MDMT from Figure UCS-66.1 = 6.1°F
MDMT = min[T, .t - Tucs.esig) MX[Timpact - Tr: ~1551] = min[ -50 - 5, max[ -50 - 6.1 , -155]] = -56.1°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Material Toughness Requirements Nozzle

Impact test temperature per material specification = -50°F

Stress ratio = 0.7524*1 /(1 - 0.125-0) = 0.8599

Reduction in MDMT from Figure UCS-66.1 = 14°F

MDMT = min[T;;na¢t - Tucs-es(g) MBX[Timpact = Trr ~155]] = min[ -50 - 5, max[ -50 - 14, -155]] = -64°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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Shell

ASME Section VIII Division 1, 2015 Edition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 37)
Impact . Fine Grain Optimize MDMT/
Tested NelmE T Practice PWHT Find MAWP
Yes (-20°F) Yes No Yes No
Design Design Design

Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 860 200 -20
Static Liquid Head

Condition P, (psi) H, (in) SG

Test horizontal 2.88 79.75 1

Dimensions

Inner Diameter 72"
Length 120"
Nominal Thickness 1.75"
. Inner 0.125"
Corrosion
Outer o"

Weight and Capacity

Weight (Ib) Capacity (US gal)
New 13,630.78 2,115.07
Corroded 12,678.83 2,129.78

Radiography

Longitudinal seam Full UW-11(a) Type 1

Left Circumferential

seam Full UW-11(a) Type 1

Right Circumferential

seam Full UW-11(a) Type 1

Results Summary

Governing condition Internal pressure

Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) |1.7196"

Rated MDMT -21.9 °F
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UCS-66 Material Toughness Requirements

Material impact test temperature per UG-84 = -20°F

t. = 860*36.125 / (20,000*1 - 0.6*860) = 1.5945"

Stress ratio = t*E"/ (t, - ¢) = 1.5945*1 / (1.75 - 0.125) = 0.9812

UCS-66(i) reduction in MDMT, T, from Fig UCS-66.1 = 1.9°F

MDMT = max[T; . - T, -155] = max[ -20 - 1.9, -155] = -21.9°F
Design MDMT of -20°F is acceptable.

Design thickness, (at 200 °F) UG-27(c)(1)
t P*R / (S*E - 0.60*P) + Corrosion

860*36.125 / (20,000*1.00 - 0.60*860) + 0.125
1.7196"

% Extreme fiber elongation - UCS-79(d)

EFE

(50* / R)*(1 - R,/ Ry)
(50%1.75 / 36.875)*(1 - 36.875 / =)
2.3729%

The extreme fiber elongation does not exceed 5%.
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Cyclone Pack

ASME Section VIII Division 1, 2015 Edition

Inputs
Distance from Bottom of Bed to Datum 81.375"
Bed Depth 42.375"
Bed Diameter 71.25"
Bed Density 100.00 Ib/ft3
Liquid Holdup \?V'gigﬁ of dry
Weight
Estimated Bed Weight, Empty 9,77751b
Estimated Bed Weight, Operating 9,77751b
Loading Conditions
Included in Vessel Lift & Shipping Weight Yes
Present When Vessel is Empty Yes
Present During Test Yes
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Downcomer - Inlet (Downcomer - Inlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-106 C Smis pipe (II-D p. 22, In. 1)
Impact | Normatized | S A" | i | OFlmtze MM
Nozzle No No No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 3.23 89.5 1

Attached to Shell
Orientation radial
Offset, L 50"
Angle, 6 180°
Distance, r 45.75"
Through a Category A Joint No
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Dimensions

Description NPS 6 XXS

Inside Diameter 4.897"

k—1.1260

Pipe Nominal "
Wall Thickness 0.864

Pipe Minimum R
Wall Thickness? 0.756

B e _E‘mj_ [ — 700

Local Vessel
Minimum 1.75" |—% —V
: == T

Thickness
Leg,, 1.125"
External
Projection 8"
Available, L,
Corrosion | Inner 0.125"
Outer o"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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Summary Tables

Division 2 4.5.5 Maximum Local Primary Membrane Stress

L P P, S.low Over
Cemehie (psi) (psi) (psi) stressed
Design P 860 29,711 30,000 No

Division 2 4.5.4.1 Nozzle Neck Minimum Thickness

P tdl td,STD t td tn,min Status

(psi) | (im) | (in) | (in) | (in) | (in)
Design P | 860 | 0.2381 | 0.37 | 1.75 [ 0.37 | 0.756 | OK

Condition

Division 2 4.5.14 Strength of Nozzle Attachment Welds Summary

o P L Lyar fweld T . Over
Comaen | G | K (in) (in) me)f)s (psi) | (psi) | stressed

Design P | 860 | 1.2872 | 5.2033 | 0.7955 | 7,411.4 | 1,044 | 20,000 No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

. Required Actual
Al LEy Leg Size (in) | Leg Size (in) Status
Leg,, 0.3571 1.125 weld size is adequate

Material Toughness Requirements Nozzle

Governing thickness, t, = 0.756"
Exemption temperature from Figure UCS-66 Curve B = 15.38°F
Stress ratio = 0.1131*1 / (0.875*0.864 - 0.125) = 0.1792
R, <0.35, MDMT = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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Downcomer - Outlet (Downcomer - Outlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-106 C Smis pipe (II-D p. 22, In. 1)
Impact | Normatized | S A" | i | OFlmtze MM
Nozzle No No No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 3.23 89.5 1

Attached to Shell
Orientation radial
Offset, L 68"
Angle, 6 180°
Distance, r 45.75"
Through a Category A Joint No
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Dimensions

Description NPS 6 XXS

Inside Diameter 4.897"

k—1.1260

Pipe Nominal "
Wall Thickness 0.864

Pipe Minimum R
Wall Thickness? 0.756

B e _E‘mj_ [ — 700

Local Vessel
Minimum 1.75" |—% —V
: == T

Thickness
Leg,, 1.125"
External
Projection 8"
Available, L,
Corrosion | Inner 0.125"
Outer o"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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Summary Tables

Division 2 4.5.5 Maximum Local Primary Membrane Stress

L P P, S.low Over
Cemehie (psi) (psi) (psi) stressed
Design P 860 29,711 30,000 No

Division 2 4.5.4.1 Nozzle Neck Minimum Thickness

P tdl td,STD t td tn,min Status

(psi) | (im) | (in) | (in) | (in) | (in)
Design P | 860 | 0.2381 | 0.37 | 1.75 [ 0.37 | 0.756 | OK

Condition

Division 2 4.5.14 Strength of Nozzle Attachment Welds Summary

o P L Lyar fweld T . Over
Comaen | G | K (in) (in) me)f)s (psi) | (psi) | stressed

Design P | 860 | 1.2872 | 5.2033 | 0.7955 | 7,411.4 | 1,044 | 20,000 No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

. Required Actual
Al LEy Leg Size (in) | Leg Size (in) Status
Leg,, 0.3571 1.125 weld size is adequate

Material Toughness Requirements Nozzle

Governing thickness, t, = 0.756"
Exemption temperature from Figure UCS-66 Curve B = 15.38°F
Stress ratio = 0.1131*1 / (0.875*0.864 - 0.125) = 0.1792
R, <0.35, MDMT = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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Drain (Drain)

ASME Section VIII Division 1, 2015 Edition

1.7800 17500
‘ L} i
T T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell

Orientation 180°

Nozzle center line offset to datum line 32"

End of nozzle to shell center 41.75"
Passes through a Category A joint No
Nozzle
Description NPS 2 Sch 160
Access opening No
Material specification SA-106 B Smis pipe (II-D p. 14, In. 15)
Inside diameter, new 1.687"
Pipe nominal wall thickness 0.344"
Pipe minimum wall thickness! 0.301"
Corrosion allowance 0.125"

Projection available outside vessel, Lpr | 4"

Local vessel minimum thickness 1.75"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 1.75"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle

t. = 860*0.9685 / (17,100*1 - 0.6*860) = 0.0502"

Stress ratio = t*E" / (t, - ¢) = 0.0502*1 / (0.301 - 0.125) = 0.2854

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)
For P = 860 psi @ 200 °F TS Fesses
A A A
required | available Ar | Az | A3 | As | eids treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.2598 | 0.301

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Required weld Actual weld
throat size (in) | throat size (in)

Weld description Status

Nozzle to shell fillet (Leg41) 0.1533 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Elbow (Drain)

ASME Section VIII Division 1, 2015 Edition

Component ASME B16.9 Elbow
Type Short Radius
Material SA-234 WPB (II-D p. 14, In. 17)
Ple NSt NPS 2 Sch 160
Attached To Drain (Drain)
et | vormatizea | TRECEN | pur | Oftmie o
No No No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20
Condition P, (psi) H, (in) SG
Test horizontal 3.19 88.3435 1

Dimensions

Inner Diameter 1.687"
Nominal Thickness 0.344"
Minimum Thickness?! 0.301"
Center-to-End, A 2"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.95 0.03
Corroded 1.32 0.04

Radiography

Longitudinal seam Seamless No RT

Left Circumferential

seam Full UW-11(a) Type 1

Right Circumferential

seam Full UW-11(a) Type 1

! minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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Results Summary

Governing condition UG-16

Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) |0.1753"

Rated MDMT -155 °F

t. = 860*0.9685/ (17,100*1 - 0.6*860) = 0.0502"

Stress ratio = t *E" / (t, - ¢) = 0.0502*1 / (0.301 - 0.125) = 0.2854

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) UG-27(c)(1)
t P*R / (S*E - 0.60*P) + Corrosion

860*0.9685 / (17,100*1.00 - 0.60*860) + 0.125
0.1753"
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Elbow Pipe (Drain)

ASME Section VIII Division 1, 2015 Edition

Component Nozzle Pipe
Material SA-106 B Smis pipe (II-D p. 14, In. 15)
Pigir':';sulaend NPS 2 Sch 160
Attached To Elbow (Drain)
Tomted | Normalized | "p2 ST PwHT | O AP
No No No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20
Condition P, (psi) H, (in) SG
Test horizontal 3.19 88.3435 1
Inner Diameter 1.687"
Length 4"
ey
Corrosion Inner 0.125"
Outer 0"

Weight and Capacity

Weight (Ib) Capacity (US gal)
New 2.48 0.04
Corroded 1.68 0.05

Radiography

Longitudinal seam Seamless No RT

Left Circumferential

seam Full UW-11(a) Type 1

Right Circumferential

seam Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2013 Flange

Description NPS 2 Class 600 WN A105 N
Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 344, In. 31)
Blind included No

Rated MDMT -55°F

Liquid static head 0 psi

MAWP rating 1,360 psi @ 200°F

MAP rating 1,480 psi @ 70°F

Hydrotest rating 2,225 psi @ 70°F

PWHT performed Yes

Impact Tested No

Circumferential joint radiography Full UW-11(a) Type 1

Bore diameter, B (specified by purchaser) |1.687"

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Results Summary

Governing condition UG-16

Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) |[0.1753"

Rated MDMT -155 °F

UCS-66 Material Toughness Requirements

t = 860*0.9685 / (17,100*1 - 0.6*860) = 0.0502"

Stress ratio = t*E" / (t, - ¢) = 0.0502*1 / (0.301 - 0.125) = 0.2854

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) UG-27(c)(1)
t P*R / (S*E - 0.60*P) + Corrosion

860*0.9685 / (17,100*1.00 - 0.60*860) + 0.125
0.1753"
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HandHole-Inlet (HandHole-Inlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-105 (II-D p. 18, In. 23)
Impact | Normatized | S A" | i | OFlmtze MM
Nozzle No Yes No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 1.72 47.75 1

Attached to Shell
Orientation radial

Offset, L 30"

Angle, 6 90°
Distance, r 47.75"

Through a Category A Joint No
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Dimensions

Inside Diameter 8"
Nominal Wall N
Thickness 1.375
Local Vessel
Minimum 1.75"
Thickness
Leg,, 0.375"
External
Projection 7.56"
Available, L,
Projection
outside vessel to 10"
flange face, L;
Corrosion | Inner | 0.125"
Outer o"

03750

&L 1‘LI,'JB[JI]
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ASME B16.5-2013 Flange

Description NPS 8 Class 600 LWN A105 N

Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 344, In. 31)
Blind included Yes

Rated MDMT -55°F

Liquid static head 0 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed

Yes

Impact Tested

No

Flange rated MDMT per UCS-66(b)(1)(b) = -85°F (UCS-68(c) applies, coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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Summary Tables

Division 2 4.5.5 Maximum Local Primary Membrane Stress

. P P, S.low Over
Cemeiremn (psi) (psi) (psi) stressed
Design P 860 29,894 30,000 No

Division 2 4.5.4.1 Nozzle Neck Minimum Thickness

. P t t t t t .
Condition . d1 d,STD . .d nmin | Status
(psi) | (in) (in) | (in) | (in) (in)
Design P | 860 [ 0.3062 | 0.4444 | 1.75 | 0.4444 | 1.375 OK

Division 2 4.5.14 Strength of Nozzle Attachment Welds Summary

o P L Lyt felds T S Over
Condition | i | % | dm | (n) (b) | (psi) | (psi) | stressed
Design P | 860 | 1.303 | 8.443 | 0.2652 | 19,513.95 | 2,092 | 20000 | No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

. Required Actual
A=y Leg Size (in) | Leg Size (in) Status
Leg,, 0.3571 0.375 weld size is adequate

Material Toughness Requirements LWN

MDMT per 3.11.2.4(a)(3) =

-55°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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HandHole-Outlet (HandHole-Outlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-105 (II-D p. 18, In. 23)
Impact | Normatized | S A" | i | OFtmtze MO
Nozzle No Yes No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 1.72 47.75 1

Attached to Shell
Orientation radial

Offset, L 90"

Angle, 6 90°
Distance, r 47.75"

Through a Category A Joint No
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Dimensions

Inside Diameter 8"
Nominal Wall N
Thickness 1.375
Local Vessel
Minimum 1.75"
Thickness
Leg,, 0.375"
External
Projection 7.56"
Available, L,
Projection
outside vessel to 10"
flange face, L;
Corrosion | Inner | 0.125"
Outer o"

03750

&L 1‘LI,'JB[JI]
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ASME B16.5-2013 Flange

Description NPS 8 Class 600 LWN A105 N

Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 344, In. 31)
Blind included Yes

Rated MDMT -55°F

Liquid static head 0 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed

Yes

Impact Tested

No

Flange rated MDMT per UCS-66(b)(1)(b) = -85°F (UCS-68(c) applies, coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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Summary Tables

Division 2 4.5.5 Maximum Local Primary Membrane Stress

. P P, S.low Over
Cemeiremn (psi) (psi) (psi) stressed
Design P 860 29,894 30,000 No

Division 2 4.5.4.1 Nozzle Neck Minimum Thickness

. P t t t t t .
Condition . d1 d,STD . .d nmin | Status
(psi) | (in) (in) | (in) | (in) (in)
Design P | 860 [ 0.3062 | 0.4444 | 1.75 | 0.4444 | 1.375 OK

Division 2 4.5.14 Strength of Nozzle Attachment Welds Summary

o P L Lyt felds T S Over
Condition | i | % | dm | (n) (b) | (psi) | (psi) | stressed
Design P | 860 | 1.303 | 8.443 | 0.2652 | 19,513.95 | 2,092 | 20000 | No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

. Required Actual
A=y Leg Size (in) | Leg Size (in) Status
Leg,, 0.3571 0.375 weld size is adequate

Material Toughness Requirements LWN

MDMT per 3.11.2.4(a)(3) =

-55°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Lifting Lug #1

Geometry Inputs

Attached To Shell
Material A36
Orientation Longitudinal
Distance of Lift Point From Datum 12"
Angular Position 0°
Length, L 10"
Height, H 10"
Thickness, t 1"
Hole Diameter, d 3"
Pin Diameter, Dp 2.75"
Load Eccentricity, a, 0"
Distance from Load to Shell or Pad, a, (5"
Load Angle Normal to Vessel, B -45°
Load Angle from Vertical, ¢ -45°
Welds
Size, t,, 0.75"
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Intermediate Values

Load Factor 2.0000
Vessel Weight (new, incl. Load Factor), W 80,070.3 b
Lug Weight (new), Wy 28.11b
Distance from Center of Gravity to this lug, x; 48.2047"
Distance from Center of Gravity to second lug, x, |47.7953"
Allowable Stress, Tensile, o, 19,980 psi
Allowable Stress, Shear, o 13,320 psi
Allowable Stress, Bearing, o, 29,970 psi
Allowable Stress, Bending, o, 22,201 psi
Allowable Stress, Weld Shear, T_;,apie 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 No

Summary Values

Required Lift Pin Diameter, d,.,; |1.6415"
Required Lug Thickness, t,. 0.684"
Lug Stress Ratio, 6, 0.74
Weld Shear Stress Ratio, T, 0.94
Lug Design Acceptable
Local Stresses WRC 107 Acceptable
Lift Forces
F, = force on vessel at lug
F, = [W/cos(hp)]*(L - %, /(X +X,))

_ (80,070.3) / cos(-45)*(1 - 48.2047/ (48.2047 +

47.7953))
= 56.377 b,

where 'x,'is the distance between this lug and the center of gravity
'X," is the distance between the second lift lug and the center of gravity

Lug Pin Diameter - Shear stress

Acceptable

dreqd = (Z*Fr / (n*cs))o's

=  (2*56,377/ (1*13,320))°5 = 1.6415"
ega/D, = 1.6415/275 = 060
o = F/A

= F,/(2%(0.25*n*D,?))

= 56,377/ (2%0.25*1*2.752)) = 4,746 psi
c /oy = 4,746/ 13,320 = 0.36

Acceptable
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Lug Thickness - Tensile stress

t F./((L - d)*o)

56,377 / ((10 - 3)*19,980)

reqd

0.4031"

reqa/t = 0.4031/1 = 0.40 Acceptable
c = FI/A

= F./((L-d)*)

= 56,377/((10 - 3)*1)

8,054 psi

8,054 / 19,980 = 04 Acceptable

6/,
Lug Thickness - Bearing stress

t = F,/ (D)

reqd
= 56,377/ (2.75*29,970) 0.684"

eqa/t = 068471 = 0.68 Acceptable
o = I:V/Abearing
= F,/(DA®)
= 56,377/ (2.75*(1))

20,501 psi

0.68 Acceptable

6lo 20,501 /29,970

p

Lug Thickness - Shear stress

t = [F, /o]l (2L

reqd shear)

= (56,377 /13,320) / (2*3.9989)

0.5292"

reqd /[t = 05292/1 = 0.53 Acceptable
T = l:v / Ashear

= I:v / (z*t*Lshear )

= 56,377/ (2*1*3.9989)

7,049 psi

7,049 /13,320 0.53 Acceptable

T/ o,

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

) = 55D, /d
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= 55*2.75/3

= 50.4167°

Lgear = (H-a2-0.5%d) + 0.5*D *(1 - cos(9))
= (10-5 - 0.5*3) + 0.5*2.75*(1 - cos(50.4167))
= 3.9989"

Lug Plate Stress

Lug stress tensile + bending during lift:
o raio [Ften / (Aten*Gt)] + [Mbend / (Zbend*Gb)] <1

= [(F*cos(B))/ (t*L*c)] + [(6*abs(F,*sin(B)*Hght - F *cos(B)*a,) ) / (t*L?*c,)] < 1
56,377*cos(-45.0) / (1*10*19,980) + 6*abs(56,377*sin(-45.0)*5 -
56,377*cos(-45.0)*0) / (1*10%*22,201)
= 074 Acceptable

Weld Stress

Weld stress, tensile, bending and shear during lift:

Direct shear:

Shear stress at lift angle -45.00°; lift force = 56,377 Ib;

Aved = 2%(0.707) (L +1)
= 2%0.707)*0.75*(10 + 1) = 11.6655 in?
T
t = Flug*cos(ﬁ) I Aerd
= 56,377*cos(-45.0) / 11.6655 = 3,417 psi
T .
s = Flug*sm(B) I Al
= 56,377*sin(-45.0) / 11.6655 =-3,417 psi
T, = M*c/l
= 3*(F,ug*sin([3)*tht - Flug*cos(B)*al) / (0.707*h*L*(3*t + L))
_ 3*abs(56,377*sin(-45.0)*5 - 56,377*cos(-45.0)*(0)) /
~ (68.9325)
= 8,675 psi
T ratio = Sqr( (Tt + Tb)z + Tsz ) / Tallowable <1
= sgr((3,417 +8,675)2 + (-3,417)2) / 13,320
= 094 Acceptable

51/103



WRC 107 Analysis

Height (radial) 10"

Width (circumferential) | 1"

Length 10"

Fillet Weld Size: 0.75"

Located On Shell (17" from right end)
Location Angle 0.00°

Radial load, P, -39,864.45 Ib
Circumferential moment, M_ | 0 Ib-in
Circumferential shear, V, 0 Ib;
Longitudinal moment, M, -199,322.2 Ib-in
Longitudinal shear, V, -39,864.45 Ib;
Torsion moment, M, 0 Ibg-in

Internal pressure, P 0 psi

Mean shell radius, R, 36.875"

Design factor 3

Maximum stresses due to the applied loads at the lug edge

Yy=R,/T=36.875/1.75=21.0714

C,=1.25C,=5in

Note: Actual lug C, /C,<1/4,C,/C,=1/4 used as this is the minimum ratio covered by WRC 107.
Local circumferential pressure stress = P*R,/ T =0 psi

Local longitudinal pressure stress = P*R, / (2*T) =0 psi

Maximum combined stress (P +P _+Q) = 25,003 psi
Allowable combined stress (P +P +Q) = +3*S = +60,000 psi

The maximum combined stress (P +P _+Q) is within allowable limits.

Maximum local primary membrane stress (P ) = 3,439 psi
Allowable local primary membrane stress (P ) = £1.5*S = +30,000 psi

The maximum local primary membrane stress (P ) is within allowable limits.
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Stresses at the lug edge per WRC Bulletin 107

Figure |value| B [ A, | A | B, | B | C, | C | D, | D
3C* 3.6111 | 0.1003 0 0 0 0 2,231 2,231 2,231 2,231
4C* 3.9889 |0.0814 | 2,464 2,464 2,464 2,464 0 0 0 0
1C 0.2043 | 0.0597 0 0 0 0 15,956 | -15,956 | 15,956 | -15,956

2C-1 0.168 | 0.0597 | 13,121 | -13,121 | 13,121 | -13,121 0 0 0 0
3A* 0.212 | 0.0538 0 0 0 0 0 0 0 0
1A 0.106 | 0.0698 0 0 0 0 0 0 0 0
3B* 1.4893 | 0.0854 975 975 -975 -975 0 0 0 0

1B-1 0.0574 |0.0763 | 7,968 | -7,968 | -7,968 | 7,968 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0

Total circumferential stress | 24,528 | -17,650 | 6,642 -3,664 | 18,187 | -13,725 | 18,187 | -13,725
lecrfj':‘n?gergzzt’sﬁggs 3439 | 3439 | 1,489 | 1489 | 2231 | 2231 | 2231 | 2231
3CH 3.7948 |0.0814 | 2,344 2,344 2,344 2,344 0 0 0 0
4C* 3.8866 | 0.1003 0 0 0 0 2,401 2,401 2,401 2,401
1C-1 0.1759 |0.0847 | 13,738 | -13,738 | 13,738 | -13,738 0 0 0 0
2C 0.1329 | 0.0847 0 0 0 0 10,380 | -10,380 | 10,380 |-10,380
4A* 0.2774 | 0.0538 0 0 0 0 0 0 0 0
2A 0.0588 | 0.097 0 0 0 0 0 0 0 0
4B* 0.3973 | 0.0854 463 463 -463 -463 0 0 0 0
2B-1 0.084 |0.1052 | 8,458 | -8,458 | -8,458 | 8,458 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0

Total longitudinal stress 25,003 | -19,389 | 7,161 | -3,399 | 12,781 | -7,979 | 12,781 | -7,979

I'::g}f;‘éi':;”s‘?rz"sns‘i 2807 | 2,807 | 1,881 | 1,881 | 2401 | 2401 | 2401 | 2401
Shear from M¢ 0 0 0 0 0 0 0 0
Circ shear from V¢ 0 0 0 0 0 0 0 0
Long shear from V| 0 0 0 0 1,139 1,139 -1,139 | -1,139
Total Shear stress 0 0 0 0 1,139 1,139 -1,139 | -1,139
Combined stress (P_+Pp+Q) | 25,003 | -19,389 | 7,161 | -3,664 | 18,417 | -13,943 | 18,417 |-13,943

* denotes primary stress.
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Lifting Lug #2

Geometry Inputs

— - —y :
| =
ma‘ . 3
I
Attached To Shell
Material A36
Orientation Longitudinal
Distance of Lift Point From Datum 108"
Angular Position 0°
Length, L 10"
Height, H 10"
Thickness, t 1"
Hole Diameter, d 3"
Pin Diameter, Dp 2.75"
Load Eccentricity, a, 0"
Distance from Load to Shell or Pad, a, (5"
Load Angle Normal to Vessel, B 45°
Load Angle from Vertical, ¢ 45°
Welds
Size, t,, 0.75"
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Intermediate Values

Load Factor 2.0000
Vessel Weight (new, incl. Load Factor), W 80,070.3 b
Lug Weight (new), Wy 28.11b
Distance from Center of Gravity to this lug, x; 47.7953"
Distance from Center of Gravity to second lug, x, |48.2047"
Allowable Stress, Tensile, o, 19,980 psi
Allowable Stress, Shear, o 13,320 psi
Allowable Stress, Bearing, o, 29,970 psi
Allowable Stress, Bending, o, 22,201 psi
Allowable Stress, Weld Shear, T_;,apie 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 No

Summary Values

Required Lift Pin Diameter, d,.,, |1.6485"
Required Lug Thickness, t,. 0.6899"
Lug Stress Ratio, 6, 0.74
Weld Shear Stress Ratio, T, 0.95
Lug Design Acceptable
Local Stresses WRC 107 Acceptable
Lift Forces
F, = force on vessel at lug
F, = [W/cos(hp)]*(L - %, /(X +X,))

_ (80,070.3) / cos(45)*(1 - 47.7953/ (47.7953 +

48.2047))
= 56.860 b,

where 'x,'is the distance between this lug and the center of gravity
'X," is the distance between the second lift lug and the center of gravity

Lug Pin Diameter - Shear stress

Acceptable

dreqd = (Z*Fr / (n*cs))o's

=  (2*56,860/ (1*13,320))%5 = 1.6485"
Oreqa/D, = 1.6485/2.75 = 0.60
o = F/A

= F,/(2%(0.25*n*D,?))

= 56,860/ (2*(0.25*1*2.75%)) = 4,787 psi
c /oy = 4,787 /13,320 = 0.36

Acceptable
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Lug Thickness - Tensile stress

t F./((L - d)*o)

56,860 / ((10 - 3)*19,980)

reqd

0.4065"

reqa/t = 0.4065/1 = 041 Acceptable
c = FI/A

= F./((L-d)*)

= 56,860/ ((10 - 3)*1)

8,123 psi

8,123/ 19,980 = 041 Acceptable

6/,
Lug Thickness - Bearing stress

t = F,/ (D)

reqd
= 56,860/ (2.75*29,970) 0.6899"

reqa/t = 0.6899/1 = 0.69  Acceptable
o = I:v / Abearing
= F,/(DA®)
= 56,860/ (2.75*(1))

20,676 psi

0.69 Acceptable

6lo 20,676 /29,970

p

Lug Thickness - Shear stress

t = [F, /o]l (2L

reqd shear)

= (56,860 / 13,320) / (2*3.9989)

0.5337"

reqa/t = 0533771 = 053  Acceptable
T = l:v / Ashear

= I:v / (z*t*Lshear )

= 56,860/ (2*1*3.9989)

7,110 psi

7,110/ 13,320 0.53 Acceptable

T/ o,

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

) = 55D, /d
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= 55*2.75/3

= 50.4167°

Lgear = (H-a2-0.5%d) + 0.5*D *(1 - cos(9))
= (10-5 - 0.5*3) + 0.5*2.75*(1 - cos(50.4167))
= 3.9989"

Lug Plate Stress

Lug stress tensile + bending during lift:
o ratio = [Ften / (Aten*Gt)] + [Mbend / (Zbend*Gb)] <1

= [(F*cos(B))/ (t*L*c)] + [(6*abs(F,*sin(B)*Hght - F *cos(B)*a,) ) / (t*L?*c,)] < 1
56,860*cos(45.0) / (1*10%19,980) + 6*abs(56,860*sin(45.0)*5 - 56,860*cos(45.0)*0) /

(1*10%*22,201)
= 0.74 Acceptable

Weld Stress

Weld stress, tensile, bending and shear during lift:

Direct shear:

Shear stress at lift angle 45.00°; lift force = 56,860 Ib;

Aweld

2%(0.707)*t, *(L + 1)

2*(0.707)*0.75*(10 + 1) = 11.6655 in2

to= Flug*COS(B) / Aweld
56,860*c0s(45.0) / 11.6655 = 3,447 psi

T .
s = F,ug*sm(B) I Al
= 56,860*sin(45.0) / 11.6655 = 3,447 psi
T, = M*c/l
= 3*(F|ug*sin([3)*tht - F,ug*cos([?))*al) [ (0.707*h*L*(3*t + L))
_  3*abs(56,860*sin(45.0)*5 - 56,860*cos(45.0)*(0)) /
~ (68.9325)
= 8,749 psi
T ratio = Sqr( (Tt + Tb)z + Tsz ) / Tallowable <1
= sqr((3,447 + 8,749)2 + (3,447)%2) /13,320
= 0.95 Acceptable
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WRC 107 Analysis

Height (radial) 10"

Width (circumferential) | 1"

Length 10"

Fillet Weld Size: 0.75"

Located On Shell (113" from right end)
Location Angle 0.00°

Radial load, P, -40,205.89 Ib

Circumferential moment, M_ | 0 Ib-in

Circumferential shear, V, 0 Ib;

Longitudinal moment, M, 201,029.5 Ibg-in

Longitudinal shear, V, 40,205.89 Ib;
Torsion moment, M, 0 Ibg-in
Internal pressure, P 0 psi

Mean shell radius, R, 36.875"
Design factor 3

Maximum stresses due to the applied loads at the lug edge

Yy=R,/T=36.875/1.75=21.0714

C,=1.25C,=5in

Note: Actual lug C, /C,<1/4,C,/C,=1/4 used as this is the minimum ratio covered by WRC 107.
Local circumferential pressure stress = P*R,/ T =0 psi

Local longitudinal pressure stress = P*R, / (2*T) =0 psi

Maximum combined stress (P +P +Q) = 25,217 psi
Allowable combined stress (P +P +Q) = +3*S = +60,000 psi

The maximum combined stress (P +P _+Q) is within allowable limits.

Maximum local primary membrane stress (P ) = 3,469 psi
Allowable local primary membrane stress (P ) = £1.5*S = +30,000 psi

The maximum local primary membrane stress (P ) is within allowable limits.
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Stresses at the lug edge per WRC Bulletin 107

Figure |value| B [ A, | A | B, | B | C, | C | D, | D
3C* 3.6111 | 0.1003 0 0 0 0 2,250 2,250 2,250 2,250
4C* 3.9889 | 0.0814 | 2,485 2,485 2,485 2,485 0 0 0 0
1C 0.2043 | 0.0597 0 0 0 0 16,093 | -16,093 | 16,093 | -16,093
2C-1 0.168 0.0597 | 13,233 | -13,233 | 13,233 | -13,233 0 0 0 0
3A* 0.212 | 0.0538 0 0 0 0 0 0 0 0
1A 0.106 | 0.0698 0 0 0 0 0 0 0 0
3B* 1.4893 | 0.0854 | -984 -984 984 984 0 0 0 0
1B-1 0.0574 | 0.0763 | -8,037 | 8,037 8,037 | -8,037 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0

Total circumferential stress | 6,697 -3,695 | 24,739 | -17,801 | 18,343 | -13,843 | 18,343 | -13,843
lecrfj':‘n?gergzzt’sﬁggs 1501 | 1,501 | 3,469 | 3469 | 2,250 | 2,250 | 2,250 | 2,250
3CH 3.7948 | 0.0814 | 2,364 2,364 2,364 2,364 0 0 0 0
4C* 3.8866 | 0.1003 0 0 0 0 2,422 2,422 2,422 2,422
1C-1 0.1759 | 0.0847 | 13,856 | -13,856 | 13,856 | -13,856 0 0 0 0
2C 0.1329 | 0.0847 0 0 0 0 10,469 | -10,469 | 10,469 |-10,469
4A* 0.2774 | 0.0538 0 0 0 0 0 0 0 0
2A 0.0588 0.097 0 0 0 0 0 0 0 0
4B* 0.3973 | 0.0854 | -467 -467 467 467 0 0 0 0
2B-1 0.084 0.1052 | -8,530 8,530 8,530 -8,530 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0
Total longitudinal stress 7,223 -3,429 | 25,217 | -19,555 | 12,891 | -8,047 | 12,891 | -8,047
I'::g}f;‘éi':;”s‘?rz"sns‘i 1,897 | 1,897 | 2,831 | 2,831 | 2422 | 2422 | 2422 | 2422
Shear from M¢ 0 0 0 0 0 0 0 0
Circ shear from V¢ 0 0 0 0 0 0 0 0
Long shear from V| 0 0 0 0 -1,149 | -1,149 1,149 1,149
Total Shear stress 0 0 0 0 -1,149 | -1,149 1,149 1,149
Combined stress (PL+Pp+Q) | 7,223 -3,695 | 25,217 | -19,555 | 18,575 | -14,062 | 18,575 | -14,062

* denotes primary stress.
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PSV (PSV)

ASME Section VIII Division 1, 2015 Edition

03780

1.7600 —
i T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell

Orientation 0°

Nozzle center line offset to datum line 68"

End of nozzle to shell center 43.75"

Passes through a Category A joint No
Nozzle

Access opening No

Material specification

SA-105 (lI-D p. 18, In. 23) (normalized)

Inside diameter, new

2ll

Welds

Inner fillet, Leg,,

Nominal wall thickness 0.655"
Corrosion allowance 0.125"
Projection available outside vessel, Lpr 4.75"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 1.75"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

0.375"

Nozzle to vessel groove weld

1.75"

60/103



ASME B16.5-2013 Flange

Description NPS 2 Class 600 LWN A105 N

Bolt Material SA-193 B7 Bolt <= 2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -55°F

Liquid static head 0 psi

MAWP rating 1,360 psi @ 200°F

MAP rating 1,480 psi @ 70°F

Hydrotest rating 2,225 psi @ 70°F

PWHT performed Yes

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -55°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-45
Summary

(in%) (in)

UG-37 Area Calculation Summary

The nozzle

For P = 860 psi @ 200 °F passes UG-45

A A A )
required | available AL (A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area

P 0.314 | 0.655

calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
Brgldlie s llpliion throat size (in) | throat size (in) SEE
Nozzle to shell fillet (Lega1) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Plugged Connection 1 (Plugged Connection 1)

ASME Section VIII Division 1, 2015 Edition

— ©-0750

17500 s
L L*
T T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell

Orientation 270°

Nozzle center line offset to datum line 50"

End of nozzle to shell center 40.75"

Passes through a Category A joint No

Description NPS 1 Class 6000 - threaded
Access opening No

Material specification SA-105 (lI-D p. 18, In. 23)
Inside diameter, new 1.315"

Nominal wall thickness 0.4675"

Corrosion allowance 0.125"

Projection available outside vessel, Lpr |3"

Local vessel minimum thickness 1.75"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 1.75"
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UCS-66 Material Toughness Requirements Nozzle

t. = 860*0.7825 / (20,000*1 - 0.6*860) = 0.0345"

Stress ratio = t*E" / (t, - ¢) = 0.0345*1 / (0.4675 - 0.125) = 0.1008

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

The nozzle passes

For P =860 psi @ 200 °F UG-44

A A A
required | available AL | Az | A3 | As welds

treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1875 | 0.4675

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Required weld Actual weld
throat size (in) | throat size (in)

Weld description Status

Nozzle to shell fillet (Leg41) 0.2398 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Plugged Connection 2 (Plugged Connection 2)

ASME Section VIII Division 1, 2015 Edition

— ©-0750

17500 s
L L*
T T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell

Orientation 270°

Nozzle center line offset to datum line 72"

End of nozzle to shell center 40.75"

Passes through a Category A joint No

Description NPS 1 Class 6000 - threaded
Access opening No

Material specification SA-105 (lI-D p. 18, In. 23)
Inside diameter, new 1.315"

Nominal wall thickness 0.4675"

Corrosion allowance 0.125"

Projection available outside vessel, Lpr |3"

Local vessel minimum thickness 1.75"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 1.75"
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UCS-66 Material Toughness Requirements Nozzle

t. = 860*0.7825 / (20,000*1 - 0.6*860) = 0.0345"

Stress ratio = t*E" / (t, - ¢) = 0.0345*1 / (0.4675 - 0.125) = 0.1008

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

The nozzle passes

For P =860 psi @ 200 °F UG-44

A A A
required | available AL | Az | A3 | As welds

treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.1875 | 0.4675

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Required weld Actual weld
throat size (in) | throat size (in)

Weld description Status

Nozzle to shell fillet (Leg41) 0.2398 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Vent (Vent)

ASME Section VIII Division 1, 2015 Edition

03780

1.7600 —
i T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell

Orientation 0°

Nozzle center line offset to datum line 50"

End of nozzle to shell center 43.75"

Passes through a Category A joint No
Nozzle

Access opening No

Material specification

SA-105 (lI-D p. 18, In. 23) (normalized)

Inside diameter, new

2ll

Welds

Inner fillet, Leg,,

Nominal wall thickness 0.655"
Corrosion allowance 0.125"
Projection available outside vessel, Lpr 4.75"
Projection available outside vessel to flange face, Lf | 6"
Local vessel minimum thickness 1.75"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

0.375"

Nozzle to vessel groove weld

1.75"
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ASME B16.5-2013 Flange

Description NPS 2 Class 600 LWN A105 N

Bolt Material SA-193 B7 Bolt <= 2 1/2 (II-D p. 344, In. 31)
Blind included No

Rated MDMT -55°F

Liquid static head 0 psi

MAWP rating 1,360 psi @ 200°F

MAP rating 1,480 psi @ 70°F

Hydrotest rating 2,225 psi @ 70°F

PWHT performed Yes

Impact Tested No

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5811)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -55°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for Internal Pressure

UG-45
Summary

(in%) (in)

UG-37 Area Calculation Summary

The nozzle

For P = 860 psi @ 200 °F passes UG-45

A A A )
required | available AL (A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area

P 0.314 | 0.655

calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
Brgldlie s llpliion throat size (in) | throat size (in) SEE
Nozzle to shell fillet (Lega1) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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ASME Section V

Straight Flange on Outlet Head

[ll Division 1, 2015 Edition (Code Case 2695)

Condition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 37)
et |normalzea| RSN | pwnr | OftmizenouT
Yes (-20°F) Yes No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head
P, (psi) H, (in) SG

Test horizontal

2.88 79.75 1

Dimensions

Inner Diameter 72"
Length 2"
Nominal Thickness 1.75"
. Inner 0.125"
Corrosion
Outer o"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 229.49 35.25
Corroded 213.46 35.5

Radiography

Seamless No RT

Left Circumferential
seam

Full UW-11(a) Type 1

Results Summary

Governing condition

Operating Hot & Corroded

Design thickness due to internal pressure (t) |1.7123"

Minimum thickness per 4.1.2

0.1875"

Rated MDMT

-22.3°F
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Material Toughness Requirements

impact ~

Material impact test temperature per UG-84 = -20°F
Stress ratio = 1.5873*1 / (1.75- 0.125 - 0) = 0.9768
Reduction in MDMT from Figure UCS-66.1 = 2.3°F
MDMT = max[T Tg, -155] = max[ -20 - 2.3, -155] = -22.3°F

Design MDMT of -20°F is acceptable.

Division 2 4.3.3.1 Design Thickness for Internal Pressure

ty=D/2* (exp[P/(S*E)] - 1) + Corrosion (4.3.1)
Operating Hot & Corroded

ty=72.25/2* (exp[(860 + 0) / (20,000*1)] - 1) + 0.125 = 1.7123"
Operating Cold & Corroded

t = 72.25/2* (exp[(860 + 0) / (20,000*1)] - 1) = 1.5873"
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Outlet Head

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Condition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 37)
et |nomalzea| RSN | pwnr | OffmizenouT
Yes (-20°F) Yes No Yes No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head
P, (psi) H, (in) SG

Test horizontal

2.88 79.75 1

Dimensions

Inner Diameter 72"
Head Ratio 2
Minimum Thickness 1.625"
. Inner 0.125"
Corrosion
Outer o"
Length L; 2"
Nominal Thickness t; 1.75"

Weight and Capacity

Weight (Ib)! Capacity (US gal)?!
New 2,555.5 246.76
Corroded 2,371.76 249.95

Category A joints

Radiography

Seamless No RT

Head to shell seam

Full UW-11(a) Type 1

! includes straight flange

Results Summary

Governing condition

Operating Hot & Corroded

Design thickness due to internal pressure (t) |1.5335"
Minimum thickness per 4.1.2 0.1875"
Rated MDMT -26.1°F
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Material Toughness Requirements

Material impact test temperature per UG-84 = -20°F

Stress ratio = 1.4085*1 / (1.625 - 0.125 - 0) = 0.939

Reduction in MDMT from Figure UCS-66.1 = 6.1°F

MDMT = maXx[T,,ac - Trr -155] = max[-20 - 6.1, -155] = -26.1°F
Design MDMT of -20°F is acceptable.

Division 2 4.3.7.1 Design Thickness for Internal Pressure

k =D/ (2*h) (4.3.26)
r=D*0.5/k - 0.08) (4.3.24)
L = D*(0.44*k + 0.02) (4.3.25)
07<L/D<1 (4.3.5)
r/D=0.06 (4.3.6)
20<L/t<2,000 (4.3.7)
By, = arccos[(0.5*D -r) / (L - )] (4.3.8)
O = (L*D)Y2/r (4.3.9)
Ry, = (0.5*D - 1) / cos[By, - ¢yl + 1 for ¢y, < By (4.3.10)
R,, = 0.5*D for o, = By, (4.3.11)
C,=9.31*/D-0.086 forr/ D <0.08 (4.3.12)
C, =0.692*r/ D + 0.605 forr/D > 0.08 (4.3.13)
C,=1.25 forr/ D <0.08 (4.3.14)
C,=146-26%/D forr/ D >0.08 (4.3.15)
Pon = ClE2 1 (C*Ry ¥Ry, /2 - 1)) (4.3.16)

C;=S, (time-independent properties)

C,=1.1*S (time-dependent properties 90% yield criterion)

C,=1.5*S (time-dependent properties 67% yield criterion)

P, = C5*t/{C,*Ry,*(Ry, / (27) - 1)} (4.3.17)
G=P,, /P, (4.3.20)
P, = 0.6*P,, forGs=1 (4.3.18)
— * _ *(2 *(3 *, _ *2
-F:CS.B gg%;ggggg)c;* I(__)).y20354 G2 +0.019274*G%) / (1 + 0.19014*G - 0.089534*G2 | (4.3.19)
Pa =Py /1.5 (4.3.21)
P, =2*S*E/(L/t+0.5) (4.3.22)
Py =min[P, , P, (4.3.23)

Operating Hot & Corroded
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k =72.25/(2*18.125) = 1.9931
r=72.25%(0.5/1.9931 - 0.08) = 12.345"
L = 72.25%(0.44*1.9931 + 0.02) = 64.8058"
0.7<L/D=64.8058/72.25=0.897 <1 oK
r/D=12.345/72.25=0.1709 > 0.06 oK
20<L/t=64.8058/1.5 = 43.2038 < 2,000 oK
B,, = arccos[(0.5%72.25 - 12.345) / (64.8058 - 12.345)] = 1.1003
0y, = (64.8058 * 1.4085)12 / 12.345 = 0.7739
R,, = (0.5*72.25 - 12.345) / cos[(1.1003 - 0.7739)*180 / ] + 12.345 = 37.4508"
C, = 0.692*12.345 / 72.25 + 0.605 = 0.7232
C,=1.46-2.6*12.345/72.25 = 1.0158

P = 0.7232*28.8E+06*1.40852 / (1.0158*37.4508*(37.4508 / 2 - 12.345)) =

170,243.28 psi

Material is not governed by time dependent properties which start at 750°F (Design T = 200°F)

C;=S,= 34,800 psi
Py = 34,800*1.4085 / {1.0158*37.4508*(37.4508 / (2*12.345) - 1)} = 2,492.99 psi
G =170,243.28/2,492.99 = 68.2889
Py = {(0.77508*682.2889 - 0.20354*68.28892 + 0.0192741*68.28893) /(1 +0.19014*68.2889 - 5,047.62 psi
0.089534%68.28892 + 0.0093965*68.28893)} * 2,492.99 =
P, =5,04762/15= 3,365.08 psi
P,. = 2*20,000*1 / (64.8058 / 1.4085 + 0.5) = 860 psi
P, = min[3,365.08 , 860] - 0 = 860 psi

t, = 1.4085 + 0.125 = 1.5335"

Operating Cold & Corroded
t, = (860 + 0)*64.8058 / (2*20,000*1 - 0.5%(860 + 0)) = 1.4085"

Division 2 6.1.2.3 % Extreme Fiber Elongation

g, = 100%In[D, / (D, - 2*1)] (Table 6.1)

Forming strain not calculated.
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Outlet (Outlet)

ASME Section VIII Division 1, 2015 Edition (Code Case 2695)

Location and Orientation

Component Nozzle
Nozzle Material SA-350 LF2 CI 1 (lI-D p. 18, In. 28)
Impact | Normatized | S A" | i | OFlmtze MM
Nozzle No Yes No Yes No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 860 200 -20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 2.19 60.75 1

Attached to Outlet Head
Orientation radial
Offset, L 42"
Angle, 6 0°
Distance, r 0"
Through a Category A Joint No
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Dimensions

Inside Diameter 34"
Nominal Wall 3
Thickness
Minir_num Wall 1" — 40,0000 —3
Thickness 3 0000 K
Local Vessel 4+ b é‘EBHHD
Minimum 1.625"
Thickness = -
|IETD|JD_—‘- ;—I_ — 07500
Leg,, 0.75" | £,0000 |
Leg,, 0.75" | | |
: )L 1.6250 |
External 7[‘_
Projection 12.0072" Y=t T_ e EEJDD
Available, L, 20000
Internal o
Projection, L,
Heavy Barrel 6"
Length, L,
Projection
outside vessel to | 23.3772"
flange face, L;
Corrosion | Inner | 0.125"
Outer o"
ASME B16.47-2011 Flange
Description NPS 36 Class 600 WN A350 LF2 CI.1 N Series A
Bolt Material SA-193 B7 Bolt <= 2 1/2 (1I-D p. 344, In. 31)
Blind included No
Rated MDMT -55°F
Liquid static head 0 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed Yes
Impact Tested No
Bore diameter, B (specified by purchaser) 34"

Flange is impact tested per material specification to -50°F.
UCS-66(i) reduction of 44.5°F applied (ratio = 0.5811).
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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Summary Tables

Division 2 4.5.10 Maximum Local Primary Membrane Stress

L. P P, S.iiow Over
Cemehie (psi) (psi) (psi) stressed
Design P 860 28,013 30,000 No
Division 2 4.5.4.1 Nozzle Neck Minimum Thickness
Condition " Ly Ly so : L o, min Status

(psi) [ (im) | (im) | (in) | (in) | (in)
Design P | 860 |0.8774|0.4531 | 1.625 |0.8774 | 1 OK

Division 2 4.5.
- P L Lyt Lot feld T S Over
Condition (psi) K, (ir:) (in) (in) Zﬁ)f)s (psi) | (psi) |stressed

Design P | 860 |1.1679 | 31.4159 | 0.5303 | 0.4053 | 270,176.97 | 6,331 | 20,000 No

Division 2 Table 4.2.10 Minimum Fillet Weld Sizes

Al LEy LeF;eg?zige(?n) Le(; e I(in) Status

Leg,, 0.3571 0.75 weld size is adequate

Leg,, 0.5357 0.75 weld size is adequate
Impact test temperature per material specification = -50°F
Stress ratio = 1.4085*1 / (1.625 - 0.125 - 0) = 0.939
Reduction in MDMT from Figure UCS-66.1 = 6.1°F
MDMT = min[T, .t - Tucs.esig) MX[Timpact - Tr: ~1551] = min[ -50 - 5, max[ -50 - 6.1 , -155]] = -56.1°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Material Toughness Requirements Nozzle

Impact test temperature per material specification = -50°F

Stress ratio = 0.7524*1 /(1 - 0.125-0) = 0.8599

Reduction in MDMT from Figure UCS-66.1 = 14°F

MDMT = min[T;;na¢t - Tucs-es(g) MBX[Timpact = Trr ~155]] = min[ -50 - 5, max[ -50 - 14, -155]] = -64°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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Saddle #1

ASME Section VIII Division 1, 2015 Edition

Saddle Material

SA-36

Saddle Construction

Web at edge of rib

Welded to Vessel Yes
Saddle Allowable Stress, S, 20,000 psi
Saddle Yield Stress, S, 38,000 psi
Foundation Allowable Stress 1,658 psi
P?sssé%’:e Left Saddle Right Saddle
Operating 860 psi
Test 1,317.88 psi

Dimensions

Material

Right saddle distance to datum 108"
Tangent To Tangent Length, L 124"
Saddle separation, L 96"
Vessel Radius, R 37.75"
Tangent Distance Left, A, 14"
Tangent Distance Right, A, 14"
Saddle Height, H_ 86"
Saddle Contact Angle, 6 120°
Web Plate Thickness, t, 0.75"
Base Plate Length, E 68"
Base Plate Width, F 10"
Base Plate Thickness, t, 1"
Number of Stiffening Ribs, n 2
Largest Stiffening Rib Spacing, d, 66.25"
Stiffening Rib Thickness, t, 0.75"
Saddle Width, b 9"

F 1554 Gr 36

Bolt Allowable Shear

10,000 psi

Description 1.5" series 8 threaded
Corrosion on root 0"
Anchor Bolts per Saddle 2
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Base coefficient of friction, u 0.45
et | wyarores
Weight on Left Saddle 18,063 Ib 30,014 Ib
Weight on Right Saddle 18,106 Ib 30,055 Ib
Weight of Saddle Pair 2,348 Ib

(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on
Two Saddle Supports" by L.P. Zick.
Stress Summary
Bending + pressure between saddles Bending + pressure at the saddle
Load Condition Saddle (psi) (psi)
S1 allow Sy allow Sy allow Sy allow
) ) Q] Q] () ) Q] Q)
Seismic | Operating | RiontSaddle | g 60, 24,000 45 20,662 2560 24,000 1 | 20662
Left Saddle 9,560 24,000 1 20,662
Operating | Right Saddle 9.600 24,000 4 20,662 9,560 24,000 1 20,662
pd Left Saddle 9,560 24,000 1 20,662
Test Right Saddle | |, 34.200 61 20,684 13,556 34,200 1 20,684
Left Saddle 13,556 34,200 1 20,684
Weight | Operating | RightSaddle | g 5qq 20,000 39 17,218 2560 20000 | 1 | 17218
Left Saddle 9,560 20,000 1 17,218
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Stress Summary

Tangential Circumferential Stress over Splitting (psi)
Lzl Condition Saddle shear (psi) stress (psi) saddle (psi)
S4 allow

S3 allow (horns) (+) Ss allow Se allow
o } Right Saddle | 332 | 16,000 -52 30,000 | 753 | 17,400 | 450 13,333

Seismic | Operating b — h— —
Left Saddle | 331 | 16,000 -523 30,000 | 751 | 17,400 | 449 13,333
) Right Saddle | 301 | 16,000 477 30,000 | 684 | 17,400 | 409 13,333

Operating

pd Left Saddle | 301 | 16,000 -475 30,000 | 683 | 17,400 | 408 13,333
Test Right Saddle | 446 | 27,360 -667 34,200 | 982 | 34,200 | 654 34,200
Left Saddle | 445 | 27,360 -666 34,200 | 980 | 34,200 | 653 34,200
Weight | Operating Right Saddle | 288 | 16,000 -455 30,000 | 653 | 17,400 | 390 13,333
Left Saddle | 287 | 16,000 -454 30,000 | 652 | 17,400 | 389 13,333
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Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis

IBC 2009 ground supported

Vertical seismic accelerations considered Yes
Importance factor, | 1
Site Class c
Short period spectral response acceleration as percent of g, S, 27.6
1 second spectral response acceleration as percent of g, S, 6.1
From ASCE Table 11.4-1, F, 1.2
From ASCE Table 11.4-2, F, 1.7
Occupancy Category (Table 1-1) Il
Hazardous, toxic, or explosive contents No

Equations
Sus = Fa*Ss
Sw1 = RS,
Sps = (2/3)*Sys
Sp; = (213)*Sy,,
F, = 0.3*Spg*I*W*0.7

Results

Sys =1.2%0.276 0.3312
Sy, = 1.7*0.061 0.1037
Sps = (2/3)*0.3312 0.2208
Sp, = (2/3)*0.1037 0.0691
Seismic Design Category (Section 11.6) B
Fp =0.3*0.2208*1*36,169*0.7 1,677.08 lb;
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Saddle reactions due to weight + seismic

V, = vertical seismic force acting on the saddle

V = horizontal seismic shear acting on the saddle (worst case if not slotted)

Seismic longitudinal reaction, Q,

Seismic transverse reaction, Q,

Equations
Q=V*H /L +V,
Q,=V*H,/ (R,*Sin(6/2))+V,
Q=W+max[Q, Q]
Results
Q,=1,677.08*86 / 96 + 0.14*0.2208*18,106 2,062.08 Ib;
Right Saddle .
Q, = 839.54*86 / (37.75*Sin( 120/ 2)) + 0.14*0.2208*18,106 2,768.16 Ib;
Operating
Q =18,106 + max| 2,768.16 , 2,062.08 ] 20,874.16 Ib,
Q,=1,677.08*86 / 96 + 0.14*0.2208*18,063 2,060.75 Ib;
Left Saddle .
Q, = 837.55*86 / (37.75*Sin( 120/ 2)) + 0.14*0.2208*18,063 2,761.59 Ib;
Q = 18,063 + max[ 2,761.59 , 2,060.75 ] 20,824.59 Ib,
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Saddle reactions due to weight + wind

Wind longitudinal reaction, Q,

Wind transverse reaction, Q,

Wind pressure, P, 11.3215 psf
Equations
Vit = Py *G*(Cyeneny*(Projected shell area) + Cy o) *(Projected saddle area))
Vie = Py*G*(Cyinen* ™R, / 144 + Cy g1 *(Projected saddle area))
Q, = V,*H, 1 (R*Sin( 6/ 2))
Q = Vue™Hs /'L
Q=W+max[Q;, Q]
Results
V,« = 11.32*0.85*(0.7*40.2281 + 2*3.0156) 329.03 lb;
Right Saddle | Ve = 11.32°0.85%(0.5*1*37.752 144 + 2°25.4825) | 640.05 Ib
Q, = 329.03*86 / (37.75*Sin( 120 / 2)) 865.54 Ib,
Operating Q, = 640.05*86 / 96 573.37 b,
Q = 18,106 + max[ 865.54 , 573.37 | 18,971.54 Ib,
V,« = 11.32*0.85*(0.7*40.2281 + 2*3.0156) 329.03 by
Left Saddle | Vwe = 11.32%0.85%(0.5*1*37.752 / 144 + 2*25.4825) | 640.05 Ib;
Q, = 329.03*86 / (37.75*Sin( 120 / 2)) 865.54 Ib,
Q,=640.05*86 / 96 573.37 lb;
Q = 18,063 + max| 865.54 , 573.37 ] 18,928.54 Ib,
V., = 3.74*0.85%(0.7*40.2281 + 2*3.0156) 108.58 lb;
Right Saddle | Vwe = 3.740.85%(0.5*1*37.75%/ 144 + 2+25.4825) | 211.21 b,
Q, = 108.58*86 / (37.75*Sin( 120 / 2)) 285.63 Ib,
Test Q= 211.21*86 / 96 189.21 Ib,
Q = 30,055 + max| 285.63 , 189.21 ] 30,340.63 Ib,
V,« = 3.74*0.85%(0.7*40.2281 + 2*3.0156) 108.58 lb;
Left Saddle | Ve = 3.74*0.85*%(0.5*n*37.752 | 144 + 2*25.4825) 211.21 Ib;
Q, = 108.58*86 / (37.75*Sin( 120 / 2)) 285.63 Ib,
Q,=211.21*86 / 96 189.21 Ib;
Q = 30,014 + max[ 285.63 , 189.21 ] 30,299.63 Ib;

Load Case 1: Seismic, Operating

Longitudinal stress between saddles (Seismic, Operating, right saddle loading and geometry govern)
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S, =+ 3*K*Q*(L / 12) / (1*R?*t)
= 3*0.4858%20,874.16*(124 / 12) / (n*36.93752*1.625)
=45 psi

S, =P*R/(2*)
= 860%36.125 / (2*1.625)
= 9,559 psi

Maximum tensile stress S;; = S, + S, = 9.604 psi
Maximum compressive stress (shut down) S, =S, = 45 psi

Tensile stress is acceptable (< 1.2*S*E = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Longitudinal stress at the right saddle (Seismic, Operating)
L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3

= 150.1667 in

Seismic vertical acceleration coefficient m = 0.6667*0.0464 = 0.0309
w=W*1 +m)/L,=36,169*1 + 0.0309) / 150.1667 = 248.3 Ib/in
Bending moment at the right saddle:

M, = W*(2*H*A, / 3 + A?l12-(R%2-H?)/4)

= 248.3%(2*19.625*14 / 3 + 142/ 2 - (37.752 - 19.6252) / 4)
=5,260.6 Ib-in

S, =M *K;'/ (*R2%)

=5,260.6*1 / (1*36.9375%*1.625)

=1 psi

S, =P*R/(2*)

= 860%36.125 / (2*1.625)

= 9,559 psi

Maximum tensile stress S, = S, + S, = 9.560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Tangential shear stress in the shell (right saddle, Seismic, Operating)

S; = K5 Q7 (R¥(1))

=0.8799*20,874.16 / (36.9375*(1.625))

= 306 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Tangential shear stress in the right head (Seismic, Operating)
S; =K, ;*Q/ (R*t,)

= 0.8799*20,874.16 / (36.9375*1.5)
= 332 psi
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Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Seismic, Operating)

San = Ky Q1 (R*)
=0.4011*20,874.16 / (36.9375*1.5)
=151 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

=860%(1*72.25 + 0.2*1.5) / (2*1.5)

= 20,798 psi

Total stress in the head = S, + S = 20,949 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)

Circumferential stress at the right saddle horns (Seismic, Operating)

S, = -Q / (4*t*(b+1.56*Sqr(R,*))) - 12*K*Q*R / (L*1?)

-524 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)

Ring compression in shell over right saddle (Seismic, Operating)
S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*20,874.16 / (1.625%(0.75 + 1.56*Sqr(37.75*1.625)))

= 753 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
Saddle splitting load (right, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hog'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se = Kg*Q /1 A,

= 0.2035*20,874.16 / 9.4375

= 450 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)
Longitudinal stress at the left saddle (Seismic, Operating)
L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3

= 150.1667 in

Seismic vertical acceleration coefficient m = 0.6667*0.0464 = 0.0309

w=WX1+m)/L,=36,169*1 + 0.0309) / 150.1667 = 248.3 Ib/in

-20,874.16 / (4*1.625*(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*20,874.16*36.9375 / (124*1.625?)
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Bending moment at the left saddle:

M, = W*(2*H*A / 3 + A?12-(R2-H?)/4)

= 248.3%(2*19.625*14 / 3 + 142/ 2 - (37.75% - 19.6252) / 4)
=5,260.6 Ib-in

S, =+t M*K;'/ (*R2%t)

=5,260.6*1 / (1*36.9375%*1.625)

=1 psi

S, =P*R/(2*)

= 860%36.125 / (2*1.625)

= 9,559 psi

Maximum tensile stress S, = S, + S, = 9.560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Tangential shear stress in the shell (left saddle, Seismic, Operating)

S; =K, 5*Q 1 (R¥(1))

=0.8799*20,824.59 / (36.9375*(1.625))

= 305 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Tangential shear stress in the left head (Seismic, Operating)

S, =K, ;*Q/ (R*t)

=0.8799*20,824.59 / (36.9375*1.5)

= 331 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Additional stress in the head used as a stiffener (left saddle, Seismic, Operating)
Sahn = Ky ,*Q/ (R*)

=0.4011*20,824.59 / (36.9375*1.5)

=151 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

=860%(1*72.25 + 0.2*1.5) / (2*1.5)

= 20,798 psi

Total stress in the head = S, + S = 20,948 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)
Circumferential stress at the left saddle horns (Seismic, Operating)

-20,824.59 / (4*1.625*(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*20,824.59*36.9375 / (124*1.625?)

S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)
= -523 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
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Ring compression in shell over left saddle (Seismic, Operating)
S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*20,824.59 / (1.625*(0.75 + 1.56*Sqr(37.75*1.625)))

= 751 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
Saddle splitting load (left, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hog'ts + 1 W,

=12.5833*0.75 + 0*0
=9.4375 in?

Se = Kg'Q /A,
= 0.2035*20,824.59 / 9.4375
= 449 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)

Load Case 2: Wind, Operating
Longitudinal stress between saddles (Wind, Operating, right saddle loading and geometry govern)

S, =+ 3*K*Q*(L / 12) / (T*R?*t)
= 3*0.4858+%18,971.54*(124 / 12) / (n*36.93752*1.625)
=41 psi

S, =P*R/(2*)
= 860%36.125 / (2*1.625)
= 9,559 psi

Maximum tensile stress S;; = S, + S, = 9.600 psi
Maximum compressive stress (shut down) S, =S, = 41 psi

Tensile stress is acceptable (< 1.2*S*E = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Longitudinal stress at the right saddle (Wind, Operating)
L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3

= 150.1667 in

w=W,/L,=36,169/150.1667 = 240.86 Ib/in

Bending moment at the right saddle:

M, = W*(2*H*A, / 3 + A?12-(R%2-H?)/4)

= 240.86*(2*19.625*14 / 3+ 142/ 2 - (37.75% - 19.6252) / 4)
=5,102.9 Ib-in

S, =+t M*K;'/ (*R2%t)

=5,102.9*1 / (1*36.9375%*1.625)
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=1 psi

S, =P*R/(2*)

= 860%36.125 / (2*1.625)
= 9,559 psi

Maximum tensile stress S, =S, + S = 9,560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Tangential shear stress in the shell (right saddle, Wind, Operating)

S; =K, 5" Q7 (R¥(1))

=0.8799*18,971.54 / (36.9375*(1.625))

=278 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Tangential shear stress in the right head (Wind, Operating)

S; =K, ;*Q/ (R*t,)

=0.8799*18,971.54 / (36.9375*1.5)

=301 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Wind, Operating)
Sghn = Ky ,*Q/ (R*)

=0.4011*18,971.54 / (36.9375*1.5)

=137 psi

S, = P*(K*D; + 0.2*t,) / (2*t;)

=860%(1*72.25 + 0.2*1.5) / (2*1.5)

= 20,798 psi

Total stress in the head = S, + S = 20,935 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)

Circumferential stress at the right saddle horns (Wind, Operating)

S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)

=-18,971.54 / (4*1.625*(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*18,971.54*36.9375 / (124*1.6252)
= -477 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over right saddle (Wind, Operating)

S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*18,971.54 / (1.625%(0.75 + 1.56*Sqr(37.75*1.625)))

= 684 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
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Saddle splitting load (right, Wind, Operating)
Area resisting splitting force = Web area + wear plate area
Ag = Hg'ts + W,

=12.5833*0.75 + 0*0
=9.4375 in?

Se = Kg*Q /1 A,

=0.2035*18,971.54 / 9.4375

= 409 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)
Longitudinal stress at the left saddle (Wind, Operating)

L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3
= 150.1667 in

w=W,/L,=36,169/150.1667 = 240.86 Ib/in
Bending moment at the left saddle:

M, = W*(2*H*A / 3 + A?12-(R2-H?)/4)

= 240.86*(2*19.625*14 / 3+ 142/ 2 - (37.75% - 19.6252) / 4)
=5,102.9 Ib-in

S, =+t M*K;'/ (n*R2%t)

=5,102.9*1 / (1*36.9375%*1.625)

=1 psi

S, =P*R/(2*)

= 860%36.125 / (2*1.625)

= 9,559 psi

Maximum tensile stress S, = S, + S = 9.560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,662 psi)

Tangential shear stress in the shell (left saddle, Wind, Operating)

S; = K5 Q 1 (R¥(1))

=0.8799*18,928.54 / (36.9375*(1.625))

= 277 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Tangential shear stress in the left head (Wind, Operating)
S; =K, ;*Q/ (R*t)

= 0.8799*18,928.54 / (36.9375*1.5)
=301 psi
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Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Additional stress in the head used as a stiffener (left saddle, Wind, Operating)
Sgh = Ky ,*Q/ (R*)

=0.4011*18,928.54 / (36.9375*1.5)

=137 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

=860%(1*72.25 + 0.2*1.5) / (2*1.5)

= 20,798 psi

Total stress in the head = S, + S = 20,935 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)
Circumferential stress at the left saddle horns (Wind, Operating)

-18,928.54 / (4*1.625*(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*18,928.54*36.9375 / (124*1.6252)
-475 psi

S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)
Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over left saddle (Wind, Operating)
S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*18,928.54 / (1.625*(0.75 + 1.56*Sqr(37.75*1.625)))

= 683 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
Saddle splitting load (left, Wind, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hog'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se = Kg*Q /1 A,

= 0.2035*18,928.54 / 9.4375

= 408 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)

Load Case 3: Wind, Test

Longitudinal stress between saddles (Wind, Test, right saddle loading and geometry govern)
S, =+ 3*K*Q*(L / 12) / (T*R?*t)

= 3*0.4858*30,340.63*(124 / 12) / (n*36.8752*1.75)

=61 psi

S, =P*R/(2*)

=1,317.88*36 / (2*1.75)
= 13,555 psi
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Maximum tensile stress S;; =S, + S = 13.616 psi
Maximum compressive stress (shut down) S, . =S, = 61 psi

Tensile stress is acceptable ( < 0.9*S,*E = 34,200 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,684 psi)

Longitudinal stress at the right saddle (Wind, Test)

L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3
= 150.1667 in

w=W,/L,=60,069/150.1667 = 400.02 Ib/in
Bending moment at the right saddle:

M, = WH2*H*A | 3+ A2/ 2 - (R2- H?) / 4)
= 400.02%(2*19.625*14 / 3 + 142/ 2 - (37.752 - 19.6252) / 4)
= 8,474.8 Ib-in

S, =+t M*K;'/ (T*R2%)
= 8,474.8*1 / (1*36.8752*1.75)
=1 psi

S, =P*R/(2*)
=1,317.88*36 / (2*1.75)
= 13,555 psi

Maximum tensile stress S, =S, + S = 13.556 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable ( < 0.9*S, = 34,200 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,684 psi)

Tangential shear stress in the shell (right saddle, Wind, Test)

S; =K, 5" Q 7 (R¥(1))

=0.8799*30,340.63 / (36.875*(1.75))

= 414 psi

Tangential shear stress is acceptable ( < O.8*(O.9*Sy) = 27,360 psi)
Tangential shear stress in the right head (Wind, Test)

S; =K, ;*Q/ (R*t,)

=0.8799*30,340.63 / (36.875*1.625)

= 446 psi

Tangential shear stress is acceptable ( < O.8*(O.9*Sy) = 27,360 psi)
Additional stress in the head used as a stiffener (right saddle, Wind, Test)
Sahn = Ky ,*Q/ (R*)

=0.4011*30,340.63 / (36.875*1.625)
=203 psi
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S, = P*(K*D; + 0.2*t,) / (2*t,)

=1,317.88*(1*72 + 0.2*1.625) / (2*1.625)

= 29,328 psi

Total stress in the head = S, + S = 29,531 psi

Stress in the head is acceptable ( < 0.9*S, = 34,200 psi)

Circumferential stress at the right saddle horns (Wind, Test)

-30,340.63 / (4*1.75*(9+1.56*Sqr(37.75*1.75))) - 12*0.0132*30,340.63*36.875 / (124*1.752)
-667 psi

S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)
Circumferential stress at saddle horns is acceptable ( < 0.9*S, = 34,200 psi)
Ring compression in shell over right saddle (Wind, Test)
S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*30,340.63 / (1.75*(0.75 + 1.56*Sqr(37.75*1.75)))

= 982 psi

Ring compression in shell is acceptable ( < 0.9*S, = 34,200 psi)
Saddle splitting load (right, Wind, Test)

Area resisting splitting force = Web area + wear plate area
Ag = Hog'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se = Kg*Q 1 A,

= 0.2035*30,340.63 / 9.4375

= 654 psi

Stress in saddle is acceptable ( < 0.9*S, = 34,200 psi)
Longitudinal stress at the left saddle (Wind, Test)

L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3

= 150.1667 in

w=W,/L,=60,069/150.1667 = 400.02 Ib/in

Bending moment at the left saddle:

M, = W*(2*H*A / 3 + A?12-(R2-H?)/4)

= 400.02*(2*19.625*14 / 3+ 142/ 2 - (37.75% - 19.6252) / 4)
=8,474.8 Ib-in

S, =+t M*K;'/ (n*R2%t)

= 8,474.8*1 / (1*36.8752*1.75)

=1 psi

S, = PR/ (2*)
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=1,317.88*36 / (2*1.75)
= 13,555 psi

Maximum tensile stress S, =S, + S = 13.556 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable ( < 0.9*S, = 34,200 psi)
Compressive stress is acceptable (< 1.2*S_ = 20,684 psi)

Tangential shear stress in the shell (left saddle, Wind, Test)

S; =K, 5" Q 1 (R¥(1))

=0.8799*30,299.63 / (36.875*(1.75))

=413 psi

Tangential shear stress is acceptable ( < O.8*(O.9*Sy) = 27,360 psi)
Tangential shear stress in the left head (Wind, Test)

S; = K, ;*Q/ (R*t)

=0.8799*30,299.63 / (36.875*1.625)

= 445 psi

Tangential shear stress is acceptable ( < O.8*(O.9*Sy) = 27,360 psi)
Additional stress in the head used as a stiffener (left saddle, Wind, Test)
Sghn = K, ,*Q/ (R*)

=0.4011*30,299.63 / (36.875*1.625)

=203 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

=1,317.88*(1*72 + 0.2*1.625) / (2*1.625)

= 29,328 psi

Total stress in the head = S, + S = 29,531 psi

Stress in the head is acceptable ( < 0.9*S, = 34,200 psi)
Circumferential stress at the left saddle horns (Wind, Test)

-30,299.63 / (4*1.75*(9+1.56*Sqr(37.75*1.75))) - 12*0.0132*30,299.63*36.875 / (124*1.752)
-666 psi

S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)

Circumferential stress at saddle horns is acceptable ( < 0.9*S, = 34,200 psi)
Ring compression in shell over left saddle (Wind, Test)

S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*30,299.63 / (1.75*(0.75 + 1.56*Sqr(37.75*1.75)))

= 980 psi

Ring compression in shell is acceptable ( < 0.9*S, = 34,200 psi)

Saddle splitting load (left, Wind, Test)
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Area resisting splitting force = Web area + wear plate area
Ag = Hg'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se = Kg*Q /1 A,

= 0.2035*30,299.63 / 9.4375

= 653 psi

Stress in saddle is acceptable ( < 0.9*S, = 34,200 psi)

Load Case 4: Weight, Operating

Longitudinal stress between saddles (Weight, Operating, right saddle loading and geometry govern)

S, =+ 3*K*Q*(L / 12) / (1*R?*t)
= 3*0.4858+%18,106*(124 / 12) / (n*36.93752*1.625)
=39 psi

S, =P*R/(2*)
= 860%36.125 / (2*1.625)
= 9,559 psi

Maximum tensile stress S;; = S, + S = 9.598 psi

Maximum compressive stress (shut down) S, =S, = 39 psi
Tensile stress is acceptable ( < S*E = 20,000 psi)
Compressive stress is acceptable (< S_ = 17,218 psi)

Longitudinal stress at the right saddle (Weight, Operating)

L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%19.625/3 + 124 + 2*19.625/ 3
= 150.1667 in

w=W,/L,=36,169/150.1667 = 240.86 Ib/in
Bending moment at the right saddle:

M, = WH(2*H*A | 3+ A2/ 2 - (R2- H?) | 4)
= 240.86*(2*19.625*14 / 3 + 142/ 2 - (37.752 - 19.6252) / 4)
=5,102.9 lb-in

S, =M *K;'/ (*R2%)
=5,102.9*1 / (1*36.9375%*1.625)
=1 psi

S, =P*R/(2*)
= 860%36.125 / (2*1.625)
= 9,559 psi

Maximum tensile stress S, =S, + S = 9.560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< S = 20,000 psi)
Compressive stress is acceptable (< S_ = 17,218 psi)
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Tangential shear stress in the shell (right saddle, Weight, Operating)

S;3 = K5 Q7 (R¥(1))

=0.8799*18,106 / (36.9375*(1.625))

= 265 psi

Tangential shear stress is acceptable (< 0.8*S = 16,000 psi)
Tangential shear stress in the right head (Weight, Operating)

S; = K, ;*Q/ (R*t,)

=0.8799*18,106 / (36.9375*1.5)

= 288 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Weight, Operating)
Sgh = Ky ,*Q/ (R*)

=0.4011*18,106 / (36.9375*1.5)

=131 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

=860%(1*72.25 + 0.2*1.5) / (2*1.5)

= 20,798 psi

Total stress in the head = S, + S = 20,929 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)
Circumferential stress at the right saddle horns (Weight, Operating)
S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)

-18,106 / (4*1.625*(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*18,106*36.9375 / (124*1.6252)
-455 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over right saddle (Weight, Operating)
S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*18,106 / (1.625*(0.75 + 1.56*Sqr(37.75*1.625)))

= 653 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
Saddle splitting load (right, Weight, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hog'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se=Kg*Q /A,
= 0.2035*18,106 / 9.4375
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=390 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)
Longitudinal stress at the left saddle (Weight, Operating)
L. = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3

=2*19.625/3 + 124 + 2*19.625/ 3
= 150.1667 in

w=W,/L,=36,169/150.1667 = 240.86 Ib/in
Bending moment at the left saddle:

M, = W*(2*H*A /3 + A?12-(R2-H?)/4)

= 240.86*(2*19.625*14 / 3+ 142/ 2 - (37.75% - 19.6252) / 4)
=5,102.9 Ib-in

S, =+t M*K;'/ (n*R2%)

=5,102.9*1 / (1*36.9375%*1.625)

=1 psi

S, =P*R/(2*)

= 860%36.125 / (2*1.625)

= 9,559 psi

Maximum tensile stress S, = S, + S = 9.560 psi
Maximum compressive stress (shut down) S,. =S, = 1 psi

Tensile stress is acceptable (< S = 20,000 psi)
Compressive stress is acceptable (< S_ = 17,218 psi)

Tangential shear stress in the shell (left saddle, Weight, Operating)

S; = K5 Q1 (R¥(1))

=0.8799*18,063 / (36.9375*(1.625))

= 265 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Tangential shear stress in the left head (Weight, Operating)
S; = K, ;*Q/ (R*t)

=0.8799*18,063 / (36.9375*1.5)

= 287 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Additional stress in the head used as a stiffener (left saddle, Weight, Operating)
San = Ky Q7 (R*)

=0.4011*18,063 / (36.9375*1.5)

=131 psi

S, = P*(K*D; + 0.2*t,) / (2*t,)

= 860%(1*72.25 + 0.2*1.5) / (2*1.5)
= 20,798 psi
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Total stress in the head = S, + S = 20,928 psi

Stress in the head is acceptable ( < 1.25*S, = 25,000 psi)
Circumferential stress at the left saddle horns (Weight, Operating)
S, =-Q/ (4*t*(b+1.56*Sqr(R,*))) - 12*K,*Q*R / (L*t?)

=-18,063 / (4*1.625%(9+1.56*Sqr(37.75*1.625))) - 12*0.0132*18,063*36.9375 / (124*1.6252)
= -454 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over left saddle (Weight, Operating)

S; = K*Q / (t*(t, + 1.56*Sqr(R,*t.)))

=0.7603*18,063 / (1.625*(0.75 + 1.56*Sqr(37.75*1.625)))

= 652 psi

Ring compression in shell is acceptable ( < 0.5*S, = 17,400 psi)
Saddle splitting load (left, Weight, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hog'ts + W,

= 12.5833*0.75 + 0*0

=9.4375 in?

Se = Kg*Q /1 A,

= 0.2035*18,063 / 9.4375

= 389 psi

Stress in saddle is acceptable (< (2 /3)*S, = 13,333 psi)

Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 1,677.08 Ib,

Thermal expansion base shear = W*u = 19,280*0.45 = 8,676 Ib,
Corroded root area for a 1.5" series 8 threaded bolt = 1.405 in2 ( 2 per saddle )

Bolt shear stress = 8,676 / (1.405*1*2) = 3,088 psi
Anchor bolt stress is acceptable ( < 10,000 psi)
Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear = 1,677.08 Ib,
Corroded root area for a 1.5" series 8 threaded bolt = 1.405 in2 ( 2 per saddle )

Bolt shear stress = 1,677.08 / (1.405*2*2) = 298 psi
Anchor bolt stress is acceptable ( < 10,000 psi)

Web plate buckling check (Escoe pg 251)
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Allowable compressive stress S, is the lesser of 20,000 or 4,300 psi: (4,300)

S. = K*n?*E / (12*(1 - 0.32)*(d; / t,)?)
= 1.28*12*29E+06 / (12*(1 - 0.32)*(66.25 / 0.75)?)
= 4,300 psi

Allowable compressive load on the saddle

b, = d*t, / (d*t, + 2%t *(b - 1))
= 66.25*0.75 / (66.25*0.75 + 2*0.75*(9 - 1))
= 0.8055

Fy, = N*(A + 2*b_*)*S,
= 2%(6.1875 + 2*0.8055%0.75)*4,300
= 63,598.3 Ib

Saddle loading of 31,514.63 Ib; is < F; satisfactory.

Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)

6, = VE(H, - x)*y /1 +Q/A

=1,677.08*(86 - 31.219)*6.375 / 196.07 + 20,874.16 / 61.4137

= 3,327 psi

The primary bending + axial stress in the saddle < S_ = 20,000 psi; satisfactory.

Secondary bending + axial stress in the saddle due to end loads (includes thermal expansion, assumes one

saddle slotted)
6, = V*(H - x )y /1+Q/A

=10,353.08*(86 - 31.219)*6.375/ 196.07 + 20,874.16 / 61.4137

= 18,781 psi

The secondary bending + axial stress in the saddle < 2*S, = 76,000 psi; satisfactory.

Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)

where a = 66.25, b =9.25in

tb = (Bl*q*bZ / (1_5*Sa))0.5

= (3*46*9.252 / (1.5*20,000))0->
=0.6297 in

The base plate thickness of 1 in is adequate.

Foundation bearing check

S = Quax ! (F*E)
=31,514.63/ (10*68)
=46 psi

Concrete bearing stress < 1,658 psi ; satisfactory.
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Seismic Code

Seismic calculations are reported in the saddle report.
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Wind Code

Building Code: ASCE 7-05

Elevation of base above grade 0.00 ft
Increase effective outer diameter by 0.00 ft
Wind Force Coefficient, Cf 0.7000
Occupancy Category (Table 1-1) Il
Basic Wind Speed, V ?nor;gooo
Importance Factor, | 1.0000
Exposure Category B
Wind Directionality Factor, Kd 0.9500
Topographic Factor, Kzt 1.0000
Enforce minimum design load of 10 psf per ASCE 6.1.4.1.: Yes
Hazardous, toxic, or explosive contents No

Wind Pressure (WP) Calculations

Kz = 2.01 * (Z/z )2
= 2.01 * (15.00 / 1,200.00)°-2857
= 0.5747

gz =0.00256 * Kz * Kzt * Kd * V2 * |
= 0.00256 * 0.5747 * 1.0000 * 0.9500 * 90.00002 * 1.0000
= 11.3215 psf

gz = max[ 11.3215, 10.0000 ]
=11.3215 psf

Table Lookup Values

a = 7.0000, z, = 1,200.00 ft |[Table 6-2, page 78]

Shear calculations are reported in the saddle report.
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Sump Weight-Inlet

ASME Section VIII Division 1, 2015 Edition

Inputs
Load Orientation Vertical Load
Position from datum 0"
Direction Angle 0.00°
Magnitude of Force 1,200 Ib

Loading Conditions

Present When Operating Yes

Included in Vessel Lift Weight | Yes

Present When Vessel is Empty | Yes

Present During Test Yes
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Sump Weight-Outlet

ASME Section VIII Division 1, 2015 Edition

Inputs
Load Orientation Vertical Load
Position from datum 120"
Direction Angle 0.00°
Magnitude of Force 1,200 Ib

Loading Conditions

Present When Operating Yes

Included in Vessel Lift Weight | Yes

Present When Vessel is Empty | Yes

Present During Test Yes
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GasTech Engineering LLC

2110 Industrial Road

Sapulpa, OK, 74066

GTE 11048 Lower Barrel Design Calculations

Item: Horizontal Cyclone Separator
Vessel No: V-1414
Customer: Transcontinental Gas Pipe Line
Contract: 676280
Designer: Kamyar Najmi
Date: Tuesday, May 22, 2018
Location: Chester County, PA
Purchaser: Transcontinental Gas Pipe Line
Name: 11048-CC Lower Barrel REV O
P.O. Number: 676280
Tag Number: V-1414

Revision: 1



REV 1: Hydro test pressure chnaged to 1315 psi
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Deficiencies Summary

No deficiencies found.
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Nozzle Schedule

erzle Identifier Size Materials ITTEE Normalized Flng Flange Blind
mark Tested Grain
Bridle Bottom Tap NPS 2 Sch Nozzle SA-106 B Smis No No No N/A No
160 pipe
Bridle Bottom Ta Elbow (Bridle Bottom Tap) NP51§OS°h B16.9 Elbow | SA-234 WPB No No No N/A No
Elbow Pipe (Bridle Bottom NPS 2 Sch Nozzle SA-106 B Smis NPS 2 Class
Tap) 160 Pipin ipe No No No 600 No
ping pip WN A105 N
Downcomer-Inlet Downcomer-Inlet NPS 6 XXS Nozzle SA—l(iJ?p(; Smis No No No N/A No
Downcomer-Outlet Downcomer-Outlet NPS 6 XXS Nozzle SA'l%?pi Smis No No No N/A No
Liquid Outlet NPS 2 Sch Nozzle SA-106 B Smis No No No N/A No
160 pipe
Liquid Outlet Elbow (Liquid Outlet) NP51§OS°h B16.9 Elbow | SA-234 WPB No No No N/A No
NPS 2 Class
Elbow Pipe (Liquid Outlet) NP51§OS°h ';‘i’ziﬁ'e SA‘“’? ism's No No No 600 No
ping pip WN A105 N
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Dimensions

Nozzle Summary

Shell

Reinforcement

Nozzle oD th | Reqtn Pad Corr | AalAr
o - ; ; A1? | A2? ) 9
Identifier @iny | (n) (in) . ) (in) (%)
Nomt | Designt | Usert | Width tpad
(in) (in) (in) (in) (in)
Bridle Bottom Tap | 2.375 [ 0.344 | 0.2969 | Yes | Yes | 0.562 N/A N/A N/A | 0.125 | Exempt
Downcomer-Inlet | 6.625 | 0.864 | 0.4229 | Yes | Yes | 0.562 0.4329 N/A N/A | 0.125 | 100.4
Downcomer-Outlet | 6.625 | 0.864 | 0.4229 | Yes | Yes | 0.562 0.4329 N/A N/A | 0.125 | 100.4
Liquid Outlet 2.375 1 0.344 | 0.2969 | Yes | Yes | 0.562 N/A N/A N/A | 0.125 | Exempt

tn Nozzle thickness
Req tn Nozzle thicknegs required per UG—45/UGi16 )
Increased for pipe to account for 12.5% pipe thickness tolerance
Nomt | Vessel wall thickness
Design t | Required vessel wall thickness due to pressure + corrosion allowance per UG-37
Usert | Local vessel wall thickness (near opening)
Aa Area available per UG-37, governing condition
Ar Area required per UG-37, governing condition
Corr Corrosion allowance on nozzle wall
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Pressure Summary

Component Summary

P T
(psi) (°F)
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) 860 200 |1,359.79 | 1,480 -55 Note 1 No
Sump 860 200 1,018.2 | 1,376.7 | -23.69 Note 2 No
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) 860 200 1,359.79 1,480 -55 Note 1 No
Sump-Head (Sch 60) 860 200 1,359.79 1,480 -55 Note 1 No
Sump-Head (Sch 60) 860 200 1,359.79 1,480 -55 Note 1 No
Bridle Bottom Tap (Bridle Bottom Tap) 860 200 1,018.33 | 1,376.84 | -155 Note 3 No
Elbow (Bridle Bottom Tap) 860 200 2,693.57 | 4,823.45 | -155 Note 4 No
Elbow Pipe (Bridle Bottom Tap) 860 200 1,359.45 1,480 -155 Note 4 No
Downcomer-Inlet (Downcomer-Inlet) 860 200 861.39 |1,232.28 | -23.69 Note 5 No
Downcomer-Outlet (Downcomer-Outlet) 860 200 861.39 |1,232.28 | -23.69 Note 5 No
Liguid Outlet (Liguid Outlet) 860 200 |1,018.33 | 1,376.84 | -155 Note 3 No
Elbow (Liguid Outlet) 860 200 |2,693.57 |4,823.45| -155 Note 4 No
Elbow Pipe (Liguid Outlet) 860 200 |1,359.45 | 1,480 -155 Note 4 No

Chamber Summary

Design MDMT -20 °F

Rated MDMT -23.69 °F @ 861.39 psi

MAWP hot & corroded 861.39 psi @ 200 °F

MAP cold & new 1,232.28 psi @ 70 °F

(1) This pressure chamber is not designed for
external pressure.

Note #

Exemption

Notes for MDMT Rating

Details

1. | Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5822)

Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Material impact test exemption temperature from Fig UCS-66 Curve B = -7.79°F
Fig UCS-66.1 MDMT reduction = 15.9°F, (coincident ratio = 0.8412)

UCS-66 governing thickness = 0.4918 in

3. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.2859).

4. | Material is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.3334)

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -7.79°F
Fig UCS-66.1 MDMT reduction = 15.9°F, (coincident ratio = 0.8409)

UCS-66 governing thickness = 0.4918 in.
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No.

Date

Operator

Revision History

Notes

12/13/2017

knajmi

New vessel created ASME Section VIII Division 1 [COMPRESS 2017 Build 7710]
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Settings Summary

COMPRESS 2018 Build 7800

ASME Section VIII Division 1, 2015 Edition

Units

U.S. Customary

Datum Line Location

6.37" from left seam

Vessel Design Mode

Design Mode

Minimum thickness

0.0625" per UG-16(b)

Design for cold shut down only

No

Design for lethal service (full radiography required)

No

Design nozzles for

Design P only

Corrosion weight loss

100% of theoretical loss

UG-23 Stress Increase 1.20
Skirt/legs stress increase 1.0
Minimum nozzle projection 3"
Juncture calculations for o > 30 only Yes
Preheat P-No 1 Materials > 1.25" and <= 1.50" thick No
UG-37(a) shell tr calculation considers longitudinal stress No
Cylindrical shells made from pipe are entered as minimum thickness No
Nozzles made from pipe are entered as minimum thickness No
ASME B16.9 fittings are entered as minimum thickness No

Tapered per Figure

Butt welds UCS-66.3(a)
Disallow Appendix 1-5, 1-8 calculations under 15 psi No
Hydro/Pneumatic Test
Shop Hydrotest at user defined pressure 1,315 psi
Test liquid specific gravity 1.00
Maximum stress during test 90% of yield
Required Marking - UG-116
UG-116(e) Radiography RT1
UG-116(f) Postweld heat treatment None
Code Cases\Interpretations
Use Code Case 2547 No
Use Code Case 2695 No
Apply interpretation VI111-1-83-66 Yes
Apply interpretation VIII-1-86-175 Yes

7142




Apply interpretation VIII-1-01-37 Yes

Apply interpretation VIII-1-01-150 Yes
Apply interpretation VI111-1-07-50 Yes
Apply interpretation VIII-1-16-85 Yes
No UCS-66.1 MDMT reduction No
No UCS-68(c) MDMT reduction No
Disallow UG-20(f) exemptions No

UG-22 Loadings

UG-22(a) Internal or External Design Pressure Yes

UG-22(b) Weight of the vessel and normal contents under operating or test

conditions No
UG-22(c) Superimposed static reactions from weight of attached equipment No
(external loads)

UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles and legs No
UG-22(f) Wind reactions No
UG-22(f) Seismic reactions No
UG-22(j) Test pressure and coincident static head acting during the test: No

Note: UG-22(b),(c) and (f) loads only considered when supports are present.

License Information

Company Name | GasTech Engineering LLC

License Commercial

License Key ID | 23449

Support Expires |June 01, 2018
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Radiography Summary

UG-116 Radiography

Longitudinal Seam Left Circumferential Seam Right Circumferential Seam
Component Mark
Category Radiography / Category Radiography / Joint Category Radiography / Joint
(Fig Joint Type (Fig Type (Fig Type
UW-3) yp UW-3) yp UW-3) yp
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) N/A Seamless No RT N/A N/A N/A N/A | Gasketed N/A
Sump N/A Seamless No RT c Ful UW'li(a) IType c Ful UW'li(a) IType | grq
Sump-Head (Sch 60) N/A Seamless No RT N/A N/A | Gasketed C Full UW-1i(a) IType RT1
Sump-Head (Sch 60) N/A Seamless No RT c Full UW'li(a) Type | nia N/A/Gasketed | RT1
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) N/A Seamless No RT N/A N/A | Gasketed N/A N/A N/A
- Nozzle to Vessel Nozzle free end Circumferential
Nozzle Longitudinal Seam . .
Circumferential Seam Seam
Downcomer-Inlet (Downcomer-Inlet) N/A Seamless No RT D N/A [ Type 7 N/A N/A N/A
Downcomer-Outlet (Downcomer-Outlet) N/A Seamless No RT D N/A [ Type 7 N/A N/A N/A
Bridle Bottom Tap (Bridle Bottom Tap) N/A Seamless No RT D N/A [ Type 7 B UW_l%(_?))/(;e) ixempt N/A
Elbow (Bridle Bottom Tap) N/A Seamless No RT B UW-11(a)(4) exempt B UW-11(@)(4) exempt | /5
/ Type 1 / Type 1
Elbow Pipe (Bridle Bottom Tap) N/A Seamless No RT B UW-11(2)(4) exempt c UW-11(2)(4) exempt |
/ Type 1 / Type 1
Liquid Outlet (Liquid Outlet) N/A Seamless No RT D NIA / Type 7 B UW'“/(%(’;B SXemPt | nja
Elbow (Liquid Outlet) N/A Seamless No RT B UW-11(a)(4) exempt B UW-11()(4) exempt | 5
/ Type 1 / Type 1
Elbow Pipe (Liguid Outlet) N/A Seamless No RT B UW-11(a)(4) exempt c UW-11(@)(4) exempt | /5
/ Type 1 / Type 1
S Nozzle to Flange
Nozzle Flange Longitudinal Seam Flange Face e Serg
.. . i =
ASME B}16 5/1§ 47 flange attached to right end of N/A Seamless No RT N/A N/A / Gasketed c UW-11(a)(4) exempt N/A
Elbow Pipe (Bridle Bottom Tap) / Type 1
. . i -
ASME B_16 5/;6 z_l7 flange attached to right end of N/A Seamless No RT N/A N/A / Gasketed c UW-11(a)(4) exempt N/A
Elbow Pipe (Liguid Outlet) / Type 1
UG-116(e) Required Marking: RT1
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Thickness Summary

Component Data

Compc_)r?ent Material Diar_neter Lepgth Norr_linal t Des:ign t | Total Cprrosion Joint Load
Identifier (in) (in) (in) (in) (in) E
Sump SA-106 B Smls pipe | 11.626 ID 120 0.562 0.4331 0.125 1.00 | Internal

Nominal t Vessel wall nominal thickness
Design t Required vessel thickness due to governing loading + corrosion
Joint E Longitudinal seam joint efficiency
Load
Internal Circumferential stress due to internal pressure governs
External External pressure governs
Wind Combined longitudinal stress of pressure + weight + wind
governs
— Combined longitudinal stress of pressure + weight + seismic
Seismic
governs
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Weight Summary

Weight (Ib) Contributed by Vessel Elements

. - Operating Liquid Test Liquid Surface
Metal
Component Nevj* c Metzl d Insulation Igsulatl(;n Lining +P|1r_)|ngd Area
€ orrode upports U1 ] New | Corroded | New [Corroded ft2

. . i l
ASME B16.5/16.47 Blind on Sump-Head (Sch 355 355 0 0 0 0 0 0 0 0 2
60)
Sump 718.4 564.4 0 0 0 0 255.7 266.4 524.8 547.2 33

. . i l
ASME B16.5/16.47 Blind on Sump-Head (Sch 355 355 0 0 0 0 0 0 0 0 4
60)
TOTAL: 1,4284 | 1,2744 0 0 0 0 255.7 266.4 524.8 547.2 41
*Shells with attached nozzles have weight reduced by material cut out for opening.

Weight (Ib) Contributed by Attachments

Nozzles & . . Surface
Component Body Flanges Flanges Packed Trays Tray Rlngs & | Vertical i
Beds Supports Clips Loads 2
New | Corroded | New | Corroded
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) 0 0 0 0 0 0 0 0 0 0
Sump 450 450 159.5 137.7 0 0 0 0 0 20
ASME B16.5/16.47 Blind on Sump-Head (Sch 60) 0 0 0 0 0 0 0 0 0 0
TOTAL: 450 450 159.5 137.7 0 0 0 0 0 12

Vessel Totals

New | Corroded

Operating Weight (Ib) | 2,294 2,128

Empty Weight (Ib) 2,038 1,862
Test Weight (Ib) 2,563 | 2,409
Surface Area (ft2) 53 -
Capacity** (US gal) 61 63

**The vessel capacity does not include
volume of nozzle, piping or other

attachments.
Vessel Lift Condition
Vessel Lift Weight, New (Ib) 2,038

Center of Gravity from Datum (in) | 59.9518
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Test Report

Horizontal shop test based on user defined pressure

Gauge pressure at 70°F =1,315 psi

Horizontal shop test

Local test | Test liquid
Identifier pressure | static head
(psi) (psi)
Sump-Head (Sch 60) 1,315.86 0.86
Sump 1,315.86 0.86
Sump-Head (Sch 60) 1,315.86 0.86
Bridle Bottom Tap (Bridle Bottom Tap) 1,316.096 1.096
Downcomer-Inlet (Downcomer-Inlet) 1,315.42 0.42
Downcomer-Outlet (Downcomer-Outlet) 1,315.42 0.42
Elbow (Bridle Bottom Tap) 1,316.199 1.199
Elbow (Liquid Outlet) 1,316.199 1.199
Elbow Pipe (Bridle Bottom Tap) 1,316.199 1.199
Elbow Pipe (Liquid Outlet) 1,316.199 1.199
Liquid Outlet (Liquid Outlet) 1,316.096 1.096
(1) The zero degree angular position is assumed to be
up, and the test liquid height is assumed to the
top-most flange.

The field test condition has not been investigated.

The test temperature of 70 °F is warmer than the minimum recommended temperature of 6.31 °F so the brittle

fracture provision of UG-99(h) has been met.
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Bill of Materials

Item # Type Material Thk [in] Dia. [in] Wit. [Ib] (ea.) Qty
H1 ASME B16.5/B16.47 Blind NPS 12 Class 600 A105 (N) 2.87 22 0D 355 2
Item # Type Material Thk [in] Dia. [in] Length [in] Wt. [Ib] (ea.) Qty
S1 Cylinder SA-106 B Smls pipe; NPS 12 Sch 60 0.562 11.626 ID 120 730.8 1

0 e 0 eP g
Item # Type Material NPS Thk [in] Dia. [in] Length [in] Wit. [Ib]
Nozl Nozzle SA-106 C Smis pipe NPS 6 XXS 0.864 6.625 OD 26.4 117
Noz2 Nozzle SA-106 B Smls pipe NPS 2 Sch 160 0.344 2.375 0D 13.4 8.3
P1 Nozzle Piping SA-106 B Smls pipe NPS 2 Sch 160 0.344 2.375 0D 10 6.2
A B16.9
Item # Type Material Size [in] Qty
EB1 B16.9 Elbow Short Radius SA-234 WPB NPS 2 Sch 160 2
ange
Iltem # Type Material NPS Dia. [in] Wt. [Ib] (ea.) Qty
AF1 ASME B16.5 Welding Neck - Class 600 A105 (N) 12 22 x11.626 225 2
AF2 ASME B16.5 Welding Neck - Class 600 A105 (N) 2.0 6.5 x 1.687 12 2
Item # Description Material Length [in] Qty
FB1 1-1/4" series 8 bolt SA-193 B7 Bolt <=2 1/2 8.8 40
FB2 5/8" coarse bolt SA-193 B7 Bolt <=2 1/2 4.3 16

All listed flange bolts require associated nuts and washers in accordance with Division 1, UCS-11.

13/42




Liquid Level on Sump-Head (Sch 60)

ASME Section VIII Division 1, 2015 Edition

Location from Center Line (in) 0

Operating Liquid Specific Gravity 1
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ASME B16.5/16.47 Blind on Sump-Head (Sch 60)

ASME B16.5-2013 Blind

Description NPS 12 Class 600 Blind A105 N

Attached to Sump-Head (Sch 60)

Bolt Material SA-193 B7 Bolt <= 2 1/2 (lI-D p. 344, In. 31)
Rated MDMT -55°F

Liquid static head 0.21 psi

MAWP rating 1,360 psi @ 200°F
MAP rating 1,480 psi @ 70°F
Hydrotest rating 2,225 psi @ 70°F
Impact Tested No

Blind rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5822)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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ASME B16.5-2013 Flange

Description

Sump-Head (Sch 60)

NPS 12 Class 600 WN A105 N

Attached to

Left end of Sump

Bolt Material SA-193 B7 Bolt <=2 1/2 (lI-D p. 344, In. 31)
Blind included Yes

Rated MDMT -55°F

Liquid static head 0.21 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed

No

Impact Tested

No

Circumferential joint radiography

Full UW-11(a) Type 1

Bore diameter, B (specified by purchaser)

11.626"

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5822)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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Sump

ASME Section VIII Division 1, 2015 Edition

Component Cylinder
Material SA-106 B Smis pipe (II-D p. 14, In. 15)
Pipe NPS and
Schedule NPS 12 Sch 60
Impact . Fine Grain Optimize MDMT/
Tested NI Y Practice PWHT Find MAWP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head

Condition P, (psi) H, (in) SG
Operating 0.21 5.938 1
Test horizontal 0.86 23.813 1

Inner Diameter 11.626"
Length 120"

Pipe Nominal "
Thickness 0.562

Pipe Minimum "
Thickness? 0.4918

. Inner 0.125"

Corrosion
Outer o"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 718.41 55.15
Corroded 564.45 57.54

Radiography

Seamless No RT

Left Circumferential
seam

Full UW-11(a) Type 1

Right Circumferential
seam

Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

17/42



Results Summary

Governing condition Internal pressure

Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) 0.4331"

Maximum allowable working pressure (MAWP) |1.018.2 psi

Maximum allowable pressure (MAP) 1,376.7 psi

Rated MDMT -23.69 °F

Governing thickness, t, = 0.4918"

Exemption temperature from Fig UCS-66 Curve B = -7.79°F

t = 861.61*5.938 / (17,100*1 - 0.6*861.61) = 0.3085"

Stress ratio = t*E" / (t, - ¢) = 0.3085*1 / (0.4918 - 0.125) = 0.8412

Reduction in MDMT, T from Fig UCS-66.1 = 15.9°F

MDMT = max[ MDMT - T, -55] = max[ -7.79 - 15.9 , -55] = -23.69°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) UG-27(c)(1)
t P*R / (S*E - 0.60*P) + Corrosion

860.21*5.938 / (17,100*1.00 - 0.60*860.21) + 0.125
0.4331"

Maximum allowable working pressure, (at 200 °F) UG-27(c)(1)
P S*E*t/ (R + 0.60%*) - P

17,100*1.00*(0.562*0.875 - 0.125) / (5.938 + 0.60*(0.562*0.875 - 0.125)) - 0.21
1.018.2 psi

Maximum allowable pressure, (at 70 °F) UG-27(c)(1)
P S*E*t/ (R + 0.60*t)

17,100*1.00*(0.562*0.875) / (5.813 + 0.60*(0.562*0.875))
1.376.7 psi
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Bridle Bottom Tap (Bridle Bottom Tap)

ASME Section VIII Division 1, 2015 Edition

0.3750
05620 _—
£ | N ? h
r T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Sump

Orientation 180°

Nozzle center line offset to datum line 84"

End of nozzle to shell center 12.375"
Passes through a Category A joint No
Nozzle
Description NPS 2 Sch 160
Access opening No
Material specification SA-106 B Smis pipe (II-D p. 14, In. 15)
Inside diameter, new 1.687"
Pipe nominal wall thickness 0.344"
Pipe minimum wall thickness! 0.301"
Corrosion allowance 0.125"

Projection available outside vessel, Lpr |6"

Local vessel minimum thickness 0.4918"
Liquid static head included 0.23 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.562"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle

t = 861.62*0.9685 / (17,100*1 - 0.6*861.62) = 0.0503"

Stress ratio = t*E" / (t, - ¢) = 0.0503*1 / (0.301 - 0.125) = 0.2859

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =1,018.56 psi @ 200 °F UG-45

A A A

required | available AL | Az | A3 | As | eids treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.2598 | 0.301

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Required weld Actual weld
throat size (in) | throat size (in)

Weld description Status

Nozzle to shell fillet (Leg41) 0.1533 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-45
(B Summary (in)
For P = 1,376.84 psi @ 70 °F L ”OJé'i Fossss
A A A
required | available AL Az | A3 | As | eigs treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.134810.301

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

i Required weld Actual weld
GGl i lel throat size (in) | throat size (in) gt
Nozzle to shell fillet (Leg41) 0.2408 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

21/42



Elbow (Bridle Bottom Tap)

ASME Section VIII Division 1, 2015 Edition

Dimensions

Component ASME B16.9 Elbow
Type Short Radius
Material SA-234 WPB (II-D p. 14, In. 17)
Ple NSt NPS 2 Sch 160
Attached To Bridle Bottom Tap (Bridle Bottom Tap)
et | vormatizea | TRECEN | pur | Oftmie o
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20
Condition P, (psi) H, (in) SG
Operating 0.55 15.3435 1
Test horizontal 1.2 33.2185 1

Longitudinal seam

Radiography

Seamless No RT

Outer Diameter 2.375"
Nominal Thickness 0.344"
Minimum Thickness? 0.301"
Center-to-End, A 2"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.95 0.03
Corroded 1.32 0.04

Left Circumferential
seam

Full UW-11(a) Type 1

Right Circumferential
seam

Full UW-11(a) Type 1

. minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) 0.1836"

Maximum allowable working pressure (MAWP) |[2.693.57 psi

Maximum allowable pressure (MAP) 4,823.45 psi

Rated MDMT -155 °F

t =861.94*1.1875/(17,100*1 + 0.4*861.94) = 0.0587"

Stress ratio = t *E" / (t, - ¢) = 0.0587*1 / (0.301 - 0.125) = 0.3334

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) Appendix 1-1
t P*R, / (S*E + 0.40*P) + Corrosion

860.55*1.1875/ (17,100*1.00 + 0.40*860.55) + 0.125
0.1836"

Maximum allowable working pressure, (at 200 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%) - P

17,100*1.00*(0.344*0.875 - 0.125) / (1.1875 - 0.40*(0.344*0.875 - 0.125)) - 0.55
2.693.57 psi

Maximum allowable pressure, (at 70 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%)

17,100*1.00*%(0.344*0.875) / (1.1875 - 0.40*(0.344*0.875))
4.823.45 psi
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Elbow Pipe (Bridle Bottom Tap)

ASME Section VIII Division 1, 2015 Edition

Component Nozzle Pipe
Material SA-106 B Smis pipe (II-D p. 14, In. 15)
Pipe NPS and
Schedule NPS 2 Sch 160

Attached To

Elbow (Bridle Bottom Tap)

Tomted | Normalized | Tp2 ST PwHT | AP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head

Condition P, (psi) H, (in) SG
Operating 0.55 15.3435 1
Test horizontal 1.2 33.2185 1

Dimensions

Outer Diameter 2.375"
Length 4"

Pipe Nominal "

Thickness 0.344

Pipe Minimum "

Thickness? 0.301

. Inner 0.125"

Corrosion

Outer 0"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 2.48 0.04
Corroded 1.68 0.05

Radiography

Full UW-11(a) Type 1

Left Circumferential
seam

Full UW-11(a) Type 1

Right Circumferential
seam

Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2013 Flange

Description NPS 2 Class 600 WN A105 N
Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 344, In. 31)
Blind included No

Rated MDMT -55°F

Liquid static head 0.55 psi

MAWP rating 1,360 psi @ 200°F

MAP rating 1,480 psi @ 70°F

Hydrotest rating 2,225 psi @ 70°F

PWHT performed No

Impact Tested No

Circumferential joint radiography Full UW-11(a) Type 1

Bore diameter, B (specified by purchaser) |1.687"

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5824)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) 0.1836"

Maximum allowable working pressure (MAWP) |2,693.57 psi

Maximum allowable pressure (MAP) 4,823.45 psi
Rated MDMT -155 °F

UCS-66 Material Toughness Requirements

t =861.94*1.1875/(17,100*1 + 0.4*861.94) = 0.0587"

Stress ratio = t*E"/ (t, - ¢) = 0.0587*1 / (0.301 - 0.125) = 0.3334

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) Appendix 1-1
t P*R, / (S*E + 0.40*P) + Corrosion

860.55*1.1875 / (17,100%1.00 + 0.40*860.55) + 0.125
0.1836"
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Maximum allowable working pressure, (at 200 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%*) - P

17,100*1.00%(0.344*0.875 - 0.125) / (1.1875 - 0.40%(0.344*0.875 - 0.125)) - 0.55
2.693.57 psi

Maximum allowable pressure, (at 70 °F) Appendix 1-1
P S*E*t/ (R, - 0.40*t)

17,100*1.00%(0.344*0.875) / (1.1875 - 0.40%(0.344*0.875))
4.823.45 psi
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Downcomer-Inlet (Downcomer-Inlet)

ASME Section VIII Division 1, 2015 Edition

£—03750
R L () )
| L L™

1 T‘L“T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Sump

Orientation 0°

Nozzle center line offset to datum line 50"

End of nozzle to shell center 18"

Passes through a Category A joint No

Description NPS 6 XXS

Access opening No

Material specification SA-106 C Smis pipe (1I-D p. 22, In. 1)
Inside diameter, new 4.897"

Pipe nominal wall thickness 0.864"

Pipe minimum wall thickness! 0.756"

Corrosion allowance 0.125"

Projection available outside vessel, Lpr |11.625"

Local vessel minimum thickness 0.4918"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.562"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t,= 0.4918"
Exemption temperature from Fig UCS-66 Curve B = -7.79°F
t = 861.39*5.938 / (17,100*1 - 0.6*861.39) = 0.3084"
Stress ratio = t*E" / (t, - ¢) = 0.3084*1 / (0.4918 - 0.125) = 0.8409
Reduction in MDMT, T from Fig UCS-66.1 = 15.9°F
MDMT = max[ MDMT - T, -55] = max[ -7.79 - 15.9 , -55] = -23.69°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t = 861.39*2.5735 / (20,000*1 - 0.6*861.39) = 0.1138"

Stress ratio = t*E" / (t, - ¢) = 0.1138*1/ (0.756 - 0.125) = 0.1803

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

Available reinforcement per UG-37 governs the MAWP of this nozzle.

UG-45

UG-37 Area Calculation Summary (in?) Summary
(in)

For P = 861.39 psi @ 200 °F The nozzle

The opening is adequately reinforced passes UG-45
A A A
required | available AL A2 A3 [ As | pelds treq tmin
1.5875 | 1.5876 [ 0.3004 | 1.1466 | -- | -- [ 0.1406 | 0.37 | 0.756

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
Brgldlie s llpliion throat size (in) | throat size (in) SEE
Nozzle to shell fillet (Lega1) 0.25 0.2625 weld size is adequate

Reinforcement Calculations for MAP

Available reinforcement per UG-37 governs the MAP of this nozzle.

UG-45

UG-37 Area Calculation Summary (in2) Summary
(in)

For P =1,232.28 psi @ 70 °F The nozzle

The opening is adequately reinforced passes UG-45
A A A
required | available At a2 Az | As | elds treq tmin
2.144112.1442 |1 0.2643 | 1.7393 | -- | -- | 0.1406 | 0.245 | 0.756

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

. Required weld Actual weld
izt ettt throat size (in) | throat size (in) SES
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
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Downcomer-Outlet (Downcomer-Outlet)

ASME Section VIII Division 1, 2015 Edition

£—03750
R L () )
| L L™

1 T‘L“T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Sump

Orientation 0°

Nozzle center line offset to datum line 68"

End of nozzle to shell center 18"

Passes through a Category A joint No

Description NPS 6 XXS

Access opening No

Material specification SA-106 C Smis pipe (1I-D p. 22, In. 1)
Inside diameter, new 4.897"

Pipe nominal wall thickness 0.864"

Pipe minimum wall thickness! 0.756"

Corrosion allowance 0.125"

Projection available outside vessel, Lpr |11.625"

Local vessel minimum thickness 0.4918"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.562"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t,= 0.4918"
Exemption temperature from Fig UCS-66 Curve B = -7.79°F
t = 861.39*5.938 / (17,100*1 - 0.6*861.39) = 0.3084"
Stress ratio = t*E" / (t, - ¢) = 0.3084*1 / (0.4918 - 0.125) = 0.8409
Reduction in MDMT, T from Fig UCS-66.1 = 15.9°F
MDMT = max[ MDMT - T, -55] = max[ -7.79 - 15.9 , -55] = -23.69°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t = 861.39*2.5735 / (20,000*1 - 0.6*861.39) = 0.1138"

Stress ratio = t*E" / (t, - ¢) = 0.1138*1/ (0.756 - 0.125) = 0.1803

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

Available reinforcement per UG-37 governs the MAWP of this nozzle.

UG-45

UG-37 Area Calculation Summary (in?) Summary
(in)

For P = 861.39 psi @ 200 °F The nozzle

The opening is adequately reinforced passes UG-45
A A A
required | available AL A2 A3 [ As | pelds treq tmin
1.5875 | 1.5876 [ 0.3004 | 1.1466 | -- | -- [ 0.1406 | 0.37 | 0.756

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
Brgldlie s llpliion throat size (in) | throat size (in) SEE
Nozzle to shell fillet (Lega1) 0.25 0.2625 weld size is adequate

Reinforcement Calculations for MAP

Available reinforcement per UG-37 governs the MAP of this nozzle.

UG-45

UG-37 Area Calculation Summary (in2) Summary
(in)

For P =1,232.28 psi @ 70 °F The nozzle

The opening is adequately reinforced passes UG-45
A A A
required | available At a2 Az | As | elds treq tmin
2.144112.1442 |1 0.2643 | 1.7393 | -- | -- | 0.1406 | 0.245 | 0.756

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

. Required weld Actual weld
izt ettt throat size (in) | throat size (in) SES
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
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Liquid Outlet (Liquid Outlet)

ASME Section VIII Division 1, 2015 Edition

0.3750
05620 _—
£ | N ? h
r T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Sump

Orientation 180°

Nozzle center line offset to datum line 36"

End of nozzle to shell center 12.375"
Passes through a Category A joint No
Nozzle
Description NPS 2 Sch 160
Access opening No
Material specification SA-106 B Smis pipe (II-D p. 14, In. 15)
Inside diameter, new 1.687"
Pipe nominal wall thickness 0.344"
Pipe minimum wall thickness! 0.301"
Corrosion allowance 0.125"

Projection available outside vessel, Lpr |6"

Local vessel minimum thickness 0.4918"
Liquid static head included 0.23 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.562"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle

t = 861.62*0.9685 / (17,100*1 - 0.6*861.62) = 0.0503"

Stress ratio = t*E" / (t, - ¢) = 0.0503*1 / (0.301 - 0.125) = 0.2859

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary UG-45

(in?) Summary (in)

The nozzle passes

For P =1,018.56 psi @ 200 °F UG-45

A A A

required | available AL | Az | A3 | As | eids treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.2598 | 0.301

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Required weld Actual weld
throat size (in) | throat size (in)

Weld description Status

Nozzle to shell fillet (Leg41) 0.1533 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-45
(B Summary (in)
For P = 1,376.84 psi @ 70 °F L ”OJé'i Fossss
A A A
required | available AL Az | A3 | As | eigs treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.134810.301

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

i Required weld Actual weld
GGl i lel throat size (in) | throat size (in) gt
Nozzle to shell fillet (Leg41) 0.2408 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Elbow (Liquid Outlet)

ASME Section VIII Division 1, 2015 Edition

Dimensions

Component ASME B16.9 Elbow
Type Short Radius
Material SA-234 WPB (II-D p. 14, In. 17)
Ple NSt NPS 2 Sch 160
Attached To Liquid Outlet (Liquid Outlet)
et | vormatizea | TRECEN | pur | Oftmie o
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20
Condition P, (psi) H, (in) SG
Operating 0.55 15.3435 1
Test horizontal 1.2 33.2185 1

Longitudinal seam

Radiography

Seamless No RT

Outer Diameter 2.375"
Nominal Thickness 0.344"
Minimum Thickness? 0.301"
Center-to-End, A 2"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1.95 0.03
Corroded 1.32 0.04

Left Circumferential
seam

Full UW-11(a) Type 1

Right Circumferential
seam

Full UW-11(a) Type 1

. minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) 0.1836"

Maximum allowable working pressure (MAWP) |[2.693.57 psi

Maximum allowable pressure (MAP) 4,823.45 psi

Rated MDMT -155 °F

t =861.94*1.1875/(17,100*1 + 0.4*861.94) = 0.0587"

Stress ratio = t *E" / (t, - ¢) = 0.0587*1 / (0.301 - 0.125) = 0.3334

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) Appendix 1-1
t P*R, / (S*E + 0.40*P) + Corrosion

860.55*1.1875/ (17,100*1.00 + 0.40*860.55) + 0.125
0.1836"

Maximum allowable working pressure, (at 200 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%) - P

17,100*1.00*(0.344*0.875 - 0.125) / (1.1875 - 0.40*(0.344*0.875 - 0.125)) - 0.55
2.693.57 psi

Maximum allowable pressure, (at 70 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%)

17,100*1.00*%(0.344*0.875) / (1.1875 - 0.40*(0.344*0.875))
4.823.45 psi
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Elbow Pipe (Liquid Outlet)

ASME Section VIII Division 1, 2015 Edition

Component Nozzle Pipe
Material SA-106 B Smis pipe (II-D p. 14, In. 15)
Pipe NPS and
Schedule NPS 2 Sch 160

Attached To

Elbow (Liquid Outlet)

Tomted | Normalized | “p2 ST PwHT | AP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 860 200 -20

Static Liquid Head

Condition P, (psi) H, (in) SG
Operating 0.55 15.3435 1
Test horizontal 1.2 33.2185 1

Dimensions

Outer Diameter 2.375"
Length 6"

Pipe Nominal "

Thickness 0.344

Pipe Minimum "

Thickness? 0.301

. Inner 0.125"

Corrosion

Outer 0"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 3.73 0.06
Corroded 2.52 0.08

Radiography

Full UW-11(a) Type 1

Left Circumferential
seam

Full UW-11(a) Type 1

Right Circumferential
seam

Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2013 Flange

Description NPS 2 Class 600 WN A105 N
Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 344, In. 31)
Blind included No

Rated MDMT -55°F

Liquid static head 0.55 psi

MAWP rating 1,360 psi @ 200°F

MAP rating 1,480 psi @ 70°F

Hydrotest rating 2,225 psi @ 70°F

PWHT performed No

Impact Tested No

Circumferential joint radiography Full UW-11(a) Type 1

Bore diameter, B (specified by purchaser) |1.687"

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5824)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) 0.1836"

Maximum allowable working pressure (MAWP) |2,693.57 psi

Maximum allowable pressure (MAP) 4,823.45 psi
Rated MDMT -155 °F

UCS-66 Material Toughness Requirements

t =861.94*1.1875/(17,100*1 + 0.4*861.94) = 0.0587"

Stress ratio = t*E"/ (t, - ¢) = 0.0587*1 / (0.301 - 0.125) = 0.3334

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 200 °F) Appendix 1-1
t P*R, / (S*E + 0.40*P) + Corrosion

860.55*1.1875 / (17,100%1.00 + 0.40*860.55) + 0.125
0.1836"
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Maximum allowable working pressure, (at 200 °F) Appendix 1-1
P S*E*t/ (R, - 0.40%*) - P

17,100*1.00%(0.344*0.875 - 0.125) / (1.1875 - 0.40%(0.344*0.875 - 0.125)) - 0.55
2.693.57 psi

Maximum allowable pressure, (at 70 °F) Appendix 1-1
P S*E*t/ (R, - 0.40*t)

17,100*1.00%(0.344*0.875) / (1.1875 - 0.40%(0.344*0.875))
4.823.45 psi
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ASME B16.5-2013 Flange

Description

Sump-Head (Sch 60)

NPS 12 Class 600 WN A105 N

Attached to

Right end of Sump

Bolt Material SA-193 B7 Bolt <=2 1/2 (lI-D p. 344, In. 31)
Blind included Yes

Rated MDMT -55°F

Liquid static head 0.21 psi

MAWP rating

1,360 psi @ 200°F

MAP rating

1,480 psi @ 70°F

Hydrotest rating

2,225 psi @ 70°F

PWHT performed

No

Impact Tested

No

Circumferential joint radiography

Full UW-11(a) Type 1

Bore diameter, B (specified by purchaser)

11.626"

Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5822)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
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ASME B16.5/16.47 Blind on Sump-Head (Sch 60)

ASME B16.5-2013 Blind

Description NPS 12 Class 600 Blind A105 N

Attached to Sump-Head (Sch 60)

Bolt Material SA-193 B7 Bolt <= 2 1/2 (lI-D p. 344, In. 31)
Rated MDMT -55°F

Liquid static head 0.21 psi

MAWP rating 1,360 psi @ 200°F
MAP rating 1,480 psi @ 70°F
Hydrotest rating 2,225 psi @ 70°F
Impact Tested No

Blind rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5822)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

42142



15.0 QC DATA PACKAGE



Gaslech

Engineering LLC

PROCESS PLANTS AND EQUIPMENT

11048-01

WILLLIAMS
TRANSCONTINENTAL

HORIZONTAL CENTRIFUGAL SEPARATOR
PO #: 3100038034

Quote #: Q17-8579 R3

PROJECT MANAGER
Kamyar Najmi




676280 FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
Pumhavsj ﬁTer BE: (Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)
Item No. As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1 Page 1 of 2
1. Manufactured and certified by GasTech Engineering LLC, 2110 Industrial Rd., Sapulpa, Oklahoma, 74066
(Name and address of Manufacturer)
Manufactured for Williams Transco Station 200, 60 Bacton Hill Road, Frazer, Pennsylvania, 19355-1026
(Name and address of Purchaser)
3. Location of Installation NOT KNOWN _
(Name and address)
4. Type Horizontal 11048-01 N/A 11048-300 Rev.1 3319 i 2018
{Horizonlal or vertical, tank} (Manufacturer's serial number) {CRN}) (Drawing number) (National Board number} (Year built)
& BSHEConerSSeion YIRS ISR 2017/ N/A 2605 NA
[Edilion and Addenda, if applicable (date)] (Code Case numbers) [Special service per UG-120(d)]
6.Shell. SA-516 70N 1.750" 0.125" 6'0.0" (ID) 10°0.0"
(Material spec. number, grade) (Nominal thickness) {Corr. allow.) (inner diameter) [Lenglh {overall)}
Body Flanges on Shells
Flange How Bolting
No. Type ID oD Min Hub Thk Material Location . Bolting Washer (OD, ID, Washer
ke Atiaghed Num & Size Material thk) Material
N/A |N/A N/A N/A N/A N/A N/A N/A N/A NIA N/A N/A NIA
7. Seams: Type 1 Full 100% 1150°F 1 (<"T“fl)r")45 Type 1 Full 100% 1
[Long. {welded, dbl., sngl., lap, butt)] [R.T.(spot or full)] (Eff.,%) (H.T. temp) (Time, hr) [Girth. (welded, dbl., sngl., lap, butt)]  [R.T. (spot or full)) (Eff., %)  (No. of courses)
8. Heads: (a) Material SA-516 70 N (b) Material SA616 70N

(Spec. no., grade)

(Spac, no., grade)

Location (Top, Boltom, Minimum Corrosion Crown Radius | Knuckle Radius |Elliptical Ratio| Conical Apex | Hemispherical |  Flat Side to Pressure (Convex or
Ends} Thickness Allowance Angle Radius  [Diameter| Concave)
(a) End 1.625" 0.125" N/A N/A 2:1 N/A N/A N/A Concave
(b) End 1.625" 0.125" N/A N/A 2:1 N/A N/A N/A Concave
Body Flanges on Heads
. Min Hub . see
Location Type D OD | Flange Thk Thk Material How Attached Num & Size |Bolting Material Walsl:?et;] '((<))D, Washer Material
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
.. MAWP 860 psi N/A at max. temp. 200 °F N/A
(Internal) {External) {Intemal) (External)
Min. design metal temp. -20 °F at 860 psi Hydro, pneu., or comb. test pressure HYDRO at 1315 psi
Proof test N/A
10. Nozzles, inspection and safety valve openings:
Purpose (Infet, Outlet, No. Diamele Type Material Nozzle Thickness Reinforcement Attachment Details Location (Insp.
Drain, etc.) or Size Nozzle Flange Nom. | Corr. Material Nozzle Flange Open.)
Inlet (N1) 1 36" | Cl. 600 RFWN |SA-350 LF2 CI1 N|SA-350 LF2CI1 N| 3" 0.125" Integral UW-16.1 (c)] Type 1 Head
Outlet (N2) 1 36" | Cl. 600 RFWN | SA-350 LF2 CI1 N|SA-350 LF2 CI1 N| 3" 0.125" Integral UW-16.1(c)] Type1 N/A
PSV (N3) 1 2" |Cl. 600 RFLWN SA-105N SA-105N 0.655" | 0.125" Integral UW-16.1 (c) N/A N/A
Vent (N4) 1 2" |Cl. 600 RFLWN SA-105N SA-105N 0.655" | 0.125" Integral UW-16.1 (c) N/A N/A
Handhole (N5A/B) 2 8" |Cl. 600 RFLWN SA-105N SA-105N 1.375" | 0.125" Integral UW-16.1 (c) N/A N/A
Downcomer (NGA/B) 2 6" Pipe SA-106C N/A 0.864" | 0.125" Integral UW-16.1 (c) N/A N/A
Downcomer (N7A/B) | 2 6" Pipe SA-106C N/A 0.864" | 0.125" Integral UW-16.1 {c) N/A N/A
Bridle (N8) 1 2" | Cl. 600 RFWN SA-106B SA-105N 0.344" | 0.125" Integral UW-16.1 (a)l Type 1 N/A
Bridle (N9) 1 2" | Cl. 600 RFWN SA-106B SA-105N 0.344" | 0.125" Integral UW-16.1 {c)] Type1 N/A
Drain (N10} 1 2" | CI. 600 RFWN SA-106B SA-105N 0.344" | 0.125" Integral UW-16.1 (c)] Type 1 N/A
Additional Nozzles - See Aftached U-4...
11. Supports: Skirt No Lugs 2 Legs 0 Other Saddles Attached  Saddles- Shell/Welded, Lifting Lugs-
Shell/Welded .
(Yes or no) {Number) (Number) (Describe) (Where and how)

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors, have been furnished for the following items of the report:
Shell, 6, Greens Bayou Pipe Mill, 7438-1.

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

Safety relief device to be installed by others.

Charpy Impact Test: UG-B4 to -20°F.




FORM U-1A Page 2 of 2

Manufactured by GasTech Engineering LLC, 2110 Industrial Rd., Sapulpa, Oklahoma, 74066
Manufacturer's Serial No. 11948-01 CRN N/A National Board No. 3379

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, materiat, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. "U" Certificate of Authorization Number 258

expires December 31, 2018

Date 10/08/2018 Co. name GasTech Engineering LLC Signed _‘é:‘%ﬁéﬁ”"?;
(Manufacturer) e efifative

CERTIFICATE OF SHOP/FIELD INSPECTION

Vessel constructed by GasTech Engineering LLC at 2110 Industrial Rd., Sapulpa, Oklahoma, 74066
I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and employed by

The Hartford Steam Boiler Inspection and Insurance Company, of Hartford, CT

have inspected the component described in this Manufacturer's Data Report on September 21, 2018,

and state that, to the best of my knowledge and befief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER
AND PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any
warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector
nor his/her employer shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected with
this inspection.

Date  10/08/2018 Signed XeeeoZES  commissions 11448, OK713

(Aulldrized Inspector) (Mational Board Authorized Inspector Commission number)

3152033 exe; v6.3.34 Form and version:  U1A-19



676280 FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET
P””“:‘jﬂfe’ No. As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

Item No.

1. Manufactured and certified by GagTech Engineering LLC, 2110 Industrial Rd., Sapulpa, Oklahoma, 74066

(Name and adress of Manlacirer)

2. Manufactured for Williams Transco Station 200, 60 Bacton Hill Road, Frazer, Pennsylvania, 19355-1026

(Name and address of Purchaser)

3. Location of installation _NOT KNOWN

(Name and address)

4. Type Horizontal N/A 11048-01
(Horizantal, vertical, or sphere) (Tank, separalor, heat exch,, etc.) {Manufacturer's serial number)
N/A 11048-300 Rev. 1 3379 2018
(CRN) (Drawing number) (National Board number) (Year builty
Data Report
Item Number Remarks

Additional nozzles, inspection and safety valve openings:
Purpose (Inlet, Outlet, |\ [Diameter or Tvpe Materia) Nozzle Thickness | Reinforcement Attachment Details Location {Insp.
Drain, etc.) ) Size w Nozzle Flange Nom. | Corr, Material Nozzle Flange Open.)
Drain (N11A/B) 2 2" Cl. 600 RFWN| SA-106B SA-105N 0.344" | 0.125" Integral UW-16.1 (c)] Type 1 N/A
Cleanout (N12A/B) 2 12" Cl.600 RFWN| SA-106B SA-105N 0.562" | 0.125" Integral UW-16.1 (c)] Type 1 N/A
Spare (C1A/B) 2 1" Cl. 6000 CPLG SA-105 N/A 0.4675"| 0.125" Integral N/A N/A N/A
Certificate of Authorization: Type "U" - - No. 258 N _ Expires December 31, 2018
Date 10/08/2018 Name GasTech Engineering LLC - i M (2 o~
Wridlaciurer) Signed " (Representative)
Date 10/08/2018 Name - M / Commissions 11448, OK713

{Authorized Inspector) ) (National Board Authorized Inspector Commission number)
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2110 Industrial Road Sapulpa, OK 74066
(918) 663-8383

Inspection & Testing Plan (ITP)

Customer: WILLIAMS / TRANSCONTINENTAL PO # 676280 Tag # GasTech Serial # 11048-01
GasTech Job # 11048-01 Drawing # 11048-300 National Board #
Description:  HORIZONTAL CENTRIFUGAL SEPARATOR Shell Thk: 1.75In Site:
RT- 1 PWHT: 1.75 hr(s) Design: 1315 Hydro Test: hr(s) Impacts: Yes Design MDMT: -20
P.O. Delivery: 5/15/2018 PM: Kamyar N. Code Case(s): QM: Jake Floyd Office: (918) 663-8383
(R)-Review, (N)-Notification, (H)-Hold, (W)-Witness, (I)- Inspection Reference Verifying GasTech Eng. Third Party |Authorized
Document Document Q.C. Inspector Inspector
Al Review Date: M Acceptance Standard * (OEM Manual) Initial/Date Initial/Date  |Initial/Date
. . . . *Code H HEZGN
Design code calculations (ASME VIII, Div. 1) ASME VIII, Div. 1 Calculations % 5.2 /b/ |
R/H H H
Vessel construction and auxiliary piping drawings ASME VIII, Div. 1 Drawings /;,/ S I{ \
R/H R H
Welding procedures (ASME IX- WPS’s and PQR’s) ASME IX WPS & PQR(s) /ﬂ ‘)r /]/L"lé _L/
Weld lificati WPQ’s / Welder Continuity Log) ASME IX WPQ’ RJI/H@/ x A
s ~ y
elder qualifications (WPQ’s elder Continuity Log 5‘/22,{8 ﬁ/.-s'?fﬁf'
R/H R
Pre-Inspection Meeting: Schedule, NDE procedures, etc. Cust. Specification NDE Procedures
: * As-Built VH 2N
Roundness verification of vessels, heads, and headers ASME VIII, Div. 1 Dr:wirlllé ﬁf’i o ﬂ/:Z' 5 / o
Material Test Reports, Certificates of Conformance ASME I *Material MTR’s R 20 y /{?U '
= 24 WLNE
. VH RL-
Fit up of shell course round seams (except closing seams) ASME VIII, Div. 1 *Heat No. Map 9-3-/%
Shell round Iding and radiograph ASME V *RTReport | 5 7
L € ;
ell round seam welding and radiography P > S5 ? ,,7/_// 7
. IH RL
Lay out shell and header connection locations ASME VIII, Div. 1 *ITP

F-10 g




RT-ASME

(R)-Review, (N)-Notification, (H)-Hold, (W)-Witness, (I)- Inspection Reference Verifying GasTech Eng. Third Party |Authorized
Document Document Q.C. Inspector Inspector
Acceptance Standard * (OEM Manual) Initial/Date Initial/Date |Initial/Date
A i ' R RL
Nozzle Fit Up for welding ASME VIII, Div. 1 *NDE Reports 9-/0-18
. ) . In Accordance /R H
Verificat f Seal Weld *
erification of Seal Welding w/Williams [TP NDE Reports "25/? g3
: : . . IR (2 H HZW
Welding of connections and ultrasonic testing of welds ASME V *UT Report 7
9/ {7 (2// / &
R I/'H
Fit supports, lugs & attachments. MT blend areas & lugs ASME V *MT Report }4’ /978
/R/H [/ I M
Internals - Vessel welding and other NDE of internals ASME V *NDE Reports : ¢£; e ( % ;fi i
Final internal inspection prior to closing vessel - Photo ASME V *RT Report L'PH-';;_,/%/ y r @
Fit up end plates, closures, flanges, heads to vessel ends ASME VIII, Div. 1 *Heat No. Map YH gﬁ Gers ab . /, 4 / )
* As-Bui I/H
Trial fitting — Ladders, platforms, intake manifold, etc. ASME VIII, Div. 1 D?;w]?;clgh
IR P WA
Final exterior inspection of vessel welding - other NDE ASME V *NDE Reports /Z /P % //57
L /
s : : : . * As-Built VH/R H
As-built inspection of dimensions. G.A. Drawing D
_ . R (J R RN
Post Weld Heat Treat. Verify chart. ASME VIII, Div. 1 * PWHT Chart 9-9,-1¢ 7 / // .
~ - 7/
. . Hydro Procedure, GTE- |* Hydro Report & [VH/R #) / :
Pressure vessels hydrostatic test. Verify chart - Photo QUA-205-P Chart 9-2)4% Héﬁ 2 /9 , // -
RH £ H »% %
Manufacturer’s Data Report for Pressure Vessels (U-1A) ASME VIII, Div. 1 *Data Report / -1 ” / 0/ // o
i H
Code stamping — Nameplate attached to vessel ASME VIIL, Div. 1 *Photo v {‘j /-( ? 9, 27 /L o
Surface preparation and blasting Paint Matrix Dwg *Paint Report / 0 3, 754 E}p
Fit & weld auxiliary piping and radiographic testing EL oI GERE *RT Report -—9' 'y 7 I@




(R)-Review, (N)-Notification, (H)-Hold, (W)-Witness, (I)- Inspection Reference Verifying GasTech Eng. Third Party |Authorized
Document Document Q.C. Inspector Inspector
Acceptance Standard * (OEM Manual) Initial/Date Initial/Date |Initial/Date
/H/ H
Hydro/Pneumatic test auxiliary piping (each pressure)- Chart/Photo ASME B31.3 *Hydro Report % '
Surface preparation of piping and supports - Blast profile Paint Matrix Dwg *Paint Report 10-2-12
Air Soap Bubble Test of Reinforcing Pads ASME VIII, Div. 1 *NDE Reports Y /}
) . . . WiH
Fastener Torque Verification Construction Drawing  |*Torque Record ?«/‘9 %
.. . . . . .. |mm gL
Assembly of piping and instrumentation, verify to P&ID ASME B31.3 *Final Check-list p @i‘ /9 Cﬁ
W/H
Factory Acceptance Test - Valves Cust. Specification *Final Check-list
. 2 e ] . . ) VH R{L H/)
Inspection of galvanizing and coating system(s) Paint Matrix Dwg *Paint Report 10-3-1% (Z;D
. I’'H I
Final inspection of unit(s) before loading. Release to load BOM Dwg, ASME Packing List f/p /& %
. . . . . . *QC Data wp&s _~— |[H
Witness loading & protection. Documents. OEM Manual. (Must ship w/vessel) |Cust. Specification Package e %y /V

/0//0/“7 3¢ Ball ’/z“jmzsbuey Ball Valve s- Boeder~ SHp ﬁ’/yt,ﬂ Lo FBShe,

Ler Take + Kkm\/ﬁll_
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GLOBE X-RAY SERVICES, INC.

8441 SOUTH UNION o TULSA, OKLAHOMA 74132 - (918) 446-1696

NRC. #35-15194:01 RADIOGRAPHIC
TEXAS 51002 TECHNIQUE SHEET PAGE OF
FAA # CS2R753K o
MFG/CUST. 6 % JOBH/ID ﬂ é/ RT DATE -
a. B‘L&C P50/ VESS T-rF
MAT'L TYPE MAT'L THK. WELDREINF. ,, | TOTALTHK. ' ; | RTTECHNIQUE
/ - -

&-5. /75" /R / GXS-Z6->/
ISOTOPE/ CIL/MA. FOCAL SIZE ' ., | OFD VEXPOSURE TIME
X-RAY VOLTAGE(C-.) ({O ?,y /jﬁ p A ﬁf g /15

EXPOSURE y VIEWING ﬂm&m ™ Po |
SINGLE WALL BT DBL. WALL [ SINGLE WALL 2T DBL.WALL[T] | MAN, AUTO [J E'ET é-%t; Q’
FILM MFG/TYPE | NO. EXPOSURES RTQUALITY | APPLICABLE CODE SPEC. ACCEPTANCE STD.
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GSX ASSUMES NO RESPONSIBILITY FOR LOSSES OF ANY KIND DUE TO INTERPRETATION
(GX-9)



GLOBE X-RAY SERVICES, INC.

8441 SOUTH UNION - TULSA, OKLAHOMA 74132 - (918) 446-1696

NRC. #35.1510401 RADIOGRAPHIC
L TECHNIQUE SHEET PAGE_____oF
MFG/CUST. JOBH#ID RT DATE
Gaskecst oo I/ 71/4-@’
MAT’L TYPE MAT'L THK. WELD REINF. Y] TOTAL THK. RT TI_ECHNIQUE
.5 /e 75 S25" /5. 75 GXS-#

ISOTOPE/ CIL/MA. FOCAL SIZE SOD OFD i EXPOSURE T
X-RAY VOLTAGE(d £ O Ges /;{? jg{ 37 5 _‘ﬁj

EXPOSURE VIEWING PROCESS
SINGLE WALL,IZ’ DBL. WALL [] SINGLE WALL &Z{ DBL. WALL [] MAE_ZI’ AuTO [ FB—T—‘QKQ—.—
‘ e i == BK. . &/
FILM MFG/TYPE | NO. EXPOSURES |RTQUALITY | APPLICABLE CODE SPEC. ACCEPTANCE STD.
AGED 7 AL N ASHE ASUE _FI7Z |

RT TRCH. LEVEL Il

41///%7'5 J— zﬁzml e |t 13

A
PART # e ig c - R
SEAM # LOCATION E | ’I:(L) ﬁ? & '1: N E f PIR[IILIU ll_ T
MARKER 8 s olalrP|F|c COMMENTS
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NR.C, #35-15194-01
TEXAS #5-1892

RADICGRAPHIC

GLOBE X-RAY SERVICES, INC.

8441 SOUTH UNION « TULSA, OKLAHOMA 74132 o ° (918) 446-1696

TECHNIQUE SHEET PAGE OF
FAA # CS2R753K o
MFG/CUST. - BAID ﬂ RT DATE
Coastorts 7 10550 / rse/ T3S
MAT'L TYPE ‘ MAT'L THK. WELD REINF. TOTAL THK. RT TECHNIQUE
<5 7 75“ 25/ 5775‘ 645/5@;5
ISOTOPE/ . CL/MA. FOCAL SIZE SOD OFD EXPOSURE TIME
XRAY VOLTAGE /-~ /?’ ‘,< S 9-{ 5’5 CXTE %
EXPOSURE VIEWING Ell.M PROCESS = Fh
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Gaslech

UT EXAMINATION RECORD

Job Number 11048-01 Customer  Williams / M&H Energy Sevices

Procedure Identification and Rev. GTE-P-QUA-211, Rev. 0

Acceptance Standard ASME BPVC Section VIli, Div. 1, 2017

Scanned Areas: The following locations were scanned in accordance with ASME Section V, Article 4, and
interpreted in accordance with the above Acceptance Standard.

Joint Description Weld ID Numbers Material | Accept | Reject
Nozzle - Insertion N1, N2, N3, N4, N5A, N5B, N6A, N6B, N7A, N7B, N9. C.S. X
Nozzle - Insertion N10, N11A, N11B, C1A, C1B. C.S. X
Calibration Record ID #'s

t,0"to 1" t,>1"to 2" t,>2"to4" |D,20"to13"| D, 13" to 7" D,7" to 4" D, 4" to 2" D,2"to1"

0° | 433624829 | 433624829
45°| 433624822 | 433624824
60°| 433624825 | 433624826
70°| 433624827

Examination Scans Performed Per Weld ID:

X |Straight Beam Scan for Lamination, Prior to Weld Exam

Restricted Access Areas

X |Dual Angle Sheer Wave Scan Perpendicular to the Weld - From Below on Exterior

X |Dual Angle Sheer Wave Scan Perpendicular to the Weld - From Above on Exterior

Dual Angle Sheer Wave Scan Perpendicular to the Weld - From Below on Interior

Dual Angle Sheer Wave Scan Perpendicular to the Weld - From Above on Interior

X |Dual Angle Sheer Wave Scan Parallel to the Weld - From Left on Exterior

X |Dual Angle Sheer Wave Scan Parallel to the Weld - From Right on Exterior

Dual Angle Sheer Wave Scan Scan Parallel to the Weld - From Left on Interior

Dual Angle Sheer Wave Scan Parallel to the Weld - From Right on Interior

Strait beam Scan of Weld from Exterior - Ground Flush on OD

Strait beam Scan of Weld from Interior - Ground Flush on ID

Surface Condition: As Welded, With Areas Adjacent to the Weld Buffed Smooth

Examination Persopnel Carl Duncan UT Level I
Signature c i { g &.& 1.1 Examination Date

Form #: GTE-F-QUA-211A, Rev. 0

09/19/18
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Gaslech

€ngineering, [ [C
UT EXAMINATION RECORD

Job Number 11048-01 Customer Williams / M&H Energy Sevices

Recordable Indications

Calibrati Comments &
Weld ID| Ind. # | MaxDAC% | s.p.in. | Loc. (X} in. | Loc. (¥} in. 1ony -} 'Beam Ang.&
Record ID (Beam Dir. Deg.) Status
Limited Scan
\ +Y Beam Direction
Degrees
180°
Weld
—————————— —— e — — — — — — - ‘\r“__
|+x Axis 90° % 180°
Y 0°
Sketch
0° 0° 0°

Interpretation Pgrsonnel Carl Duncan  UT Level ]
Signature M//}/Vl____ Examination Date  09/19/18

Form #: GTE-F-QUA-211A, Rev 0 Sheet2
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Gaslech

UT CALIBRATION RECORD

UT INSTRUMENT
Calibration Identification Number 433624822 Calibration Standard ASME BPVC Section V

Instrument Make  Olympus Model Epoch 650 Instrument Serial Number 150069007

SEARCH UNIT
Probe Serial Number 1003975 Probe Diameter 0.5" Probe Wedge Brand Olympus

Wedge Part Number ABSA-5T-45 Probe Wedge Angle  45° Probe Shoes N/A

Probe Frequency 2.25 MHzZ Wedge Part Identification u8700412

RECORDING
Recording Equipment N/A Automatic Scanning Equipment N/A Program # 1

COUPLANT
Couplant Brand Name Magnaflux Couplant Type Sonotech, Sonotrace 40

CABLE PROGRAM
Search Unit Cable Length 6' Computer Program Identification 45#0-1

Search Unit Cable Type RG 174/U Computer Program revision 001

CALIBRATION
Distance Calibration Block : IHW Type 2 Block Electronic Simulator Identification N/A

Calibration Block 2 Identification ASME Calibration Block Instrument Dampening 50 O

Calibration Block Serial Number 0.75-0 Simulation Block Identification N/A
Simulation Block Calibration Data N/A

Electronic Simulator Calibration Data N/A
Instrument Reject Setting off
Instrument Reference Level Gain 41.7 dB

Calibration Reference Reflector 1/32 in. SDH
Calibration Distance Readings 2.000 ", 4.000" Calibration Indication Amplitude 50 % FSH
ACCEPTANCE

Calibration Personnel Carl Duncan UT Level ]

Signature W Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0
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Gaslech

Engineering, [ LC

UT CALIBRATION RECORD
UT INSTRUMENT
Calibration Identification Number 433624824 Calibration Standard ASME BPVC Section V
Instrument Make  Olympus Model Epoch 650 Instrument Serial Number 150069007
SEARCH UNIT
Probe Serial Number 1003975 Probe Diameter 0.5" Probe Wedge Brand Olympus
Wedge Part Number ABSA-5T-45 Probe Wedge Angle 45° Probe Shoes N/A
Probe Frequency 2.25 MHzZ Wedge Part Identification u8700412
RECORDING
Recording Equipment N/A Automatic Scanning Equipment N/A Program # 2
COUPLANT
Couplant Brand Name Magnaflux Couplant Type Sonotech, Sonotrace 40
CABLE PROGRAM
Search Unit Cable Length 6' Computer Program Identification 45#1-2
Search Unit Cable Type RG 174/uU Computer Program revision 001
CALIBRATION
Distance Calibration Block : IIW Type 2 Block Electronic Simulator Identification N/A
Calibration Block 2 Identification ASME Calibration Block Instrument Dampening 50 Q
Calibration Block Serial Number 1.5-0 Simulation Block Identification N/A

Simulation Block Calibration Data N/A

Electronic Simulator Calibration Data N/A
Instrument Reject Setting Off

Instrument Reference Level Gain 40.7 dB

Calibration Reference Reflector 1/8 in.SDH
Calibration Distance Readings 2.000 ", 4.000" Calibration Indication Amiplitude 50 % FSH
ACCEPTANCE

Calibration Personnel Carl Duncan UT Level 1]

Signature é ?&! 4 Z_ 7_@1 1 Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0
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Gaslech

Engineering, [ L C

UT CALIBRATION RECORD
UT INSTRUMENT
Calibration Identification Number 433624825 Calibration Standard ASME BPVC Section V
Instrument Make  Olympus Model Epoch 650 Instrument Serial Number 150069007
SEARCH UNIT
Probe Serial Number 1003975 Probe Diameter 0.5" Probe Wedge Brand Olympus
Wedge Part Number ABSA-5T-60 Probe Wedge Angle 60° Probe Shoes N/A
Probe Frequency 2.25 MHz Wedge Part Identification U8700414
RECORDING
Recording Equipment N/A Automatic Scanning Equipment N/A Program # 4
COUPLANT
Couplant Brand Name Magnaflux Couplant Type Sonotech, Sonotrace 40
CABLE PROGRAM
Search Unit Cable Length 6' Computer Program Identification 60#0-1
Search Unit Cable Type RG 174/U Computer Program revision 001
CALIBRATION
Distance Calibration Block : IIW Type 2 Block Electronic Simulator Identification N/A
Calibration Block 2 ldentification ASME Calibration Block Instrument Dampening 50 Q
Calibration Block Serial Number 0.75-0 Simulation Block Identification N/A

Simulation Block Calibration Data N/A

Electronic Simulator Calibration Data N/A

Instrument Reject Setting Off
Instrument Reference Level Gain 40.8 dB

Calibration Reference Reflector 1/32 in. SDH
Calibration Distance Readings 2,000 ", 4.000" Calibration Indication Amplitude 50 % FSH
ACCEPTANCE

Calibration Personnel Carl Duncan UT Level ]

Signature MWI/&—— Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0
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Gaslech

UT CALIBRATION RECORD

UT INSTRUMENT
Calibration Identification Number 433624826 Calibration Standard ASME BPVC Section V

Instrument Make  Olympus Model Epoch 650 Instrument Serial Number 150069007

SEARCH UNIT
Probe Serial Number 1003975 Probe Diameter 0.5" Probe Wedge Brand Olympus

Wedge Part Number ABSA-5T-60 Probe Wedge Angle 60° Probe Shoes N/A

Probe Frequency 2.25 MHZ Wedge Part Identification U8700414

RECORDING
Recording Equipment N/A Automatic Scanning Equipment N/A Program # 5

COUPLANT
Couplant Brand Name Magnaflux Couplant Type Sonotech, Sonotrace 40

CABLE PROGRAM
Search Unit Cable Length 6' Computer Program Ildentification 60#1-2

Search Unit Cable Type RG 174/U Computer Program revision 001

CALIBRATION
Distance Calibration Block : IIW Type 2 Block Electronic Simulator Identification N/A

Calibration Block 2 Identification ASME Calibration Block Instrument Dampening 50 0

Calibration Block Serial Number 1.5-0 Simulation Block Identification N/A
Simulation Block Calibration Data N/A

Electronic Simulator Calibration Data N/A
Instrument Reject Setting Off
Instrument Reference Level Gain 43.3 dB

Calibration Reference Reflector 1/8 in.SDH
Calibration Distance Readings 2.000 ", 4.000" Calibration Indication Amplitude 50 % FSH
ACCEPTANCE

Calibration Personnel Carl Duncan UT Level ]

Signature MW Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0
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Gaslech

UT CALIBRATION RECORD

UT INSTRUMENT
Calibration Identification Number 433624827 Calibration Standard ASME BPVC Section V

Instrument Make  Olympus Model Epoch 650 Instrument Serial Number 150069007

SEARCH UNIT
Probe Serial Number 1003975 Probe Diameter 0.5" Probe Wedge Brand Olympus

Wedge Part Number ABSA-5T-70 Probe Wedge Angle 70° Probe Shoes N/A

Probe Frequency 2.25 MHz Wedge Part Identification U8700416

RECORDING
Recording Equipment N/A Automatic Scanning Equipment N/A Program # 8

COUPLANT
Couplant Brand Name Magnaflux Couplant Type Sonotech, Sonotrace 40

CABLE PROGRAM
Search Unit Cable Length 6' Computer Program Identification 70#0-1

Search Unit Cable Type RG 174/U Computer Program revision 001

CALIBRATION
Distance Calibration Block : IIW Type 2 Block Electronic Simulator Identification N/A

Calibration Block 2 Identification ASME Calibration Block Instrument Dampening 50 O

Calibration Block Serial Number 0.75-0 Simulation Block Identification N/A
Simulation Block Calibration Data N/A

Electronic Simulator Calibration Data N/A
Instrument Reject Setting Off
Instrument Reference Level Gain 453 dB

Calibration Reference Reflector 1/32 in.SDH
Calibration Distance Readings 2.000 ", 4.000" Calibration Indication Amplitude 50 % FSH
ACCEPTANCE

Calibration Personnel Carl Duncan UT Level 1}

Signature MM/{/—-—- Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0
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Gaslech

engineering, [ [.C

UT CALIBRATION RECORD

Calibration Identification Number 433

UT INSTRUMENT

624829 Calibration Standard ASME BPVC Section V

Instrument Make  Olympus Model

Epoch 650 Instrument Serial Number 150069007

Probe Serial Number 989238

Wedge Part Number A1825-RM

SEARCH UNIT

Probe Diameter 0.5" Probe Wedge Brand Olympus

Probe Wedge Angle 0° Probe Shoes N/A

Probe Frequency 3.5 MHz

Wedge Part Identification

N/A

Recording Equipment N/A

Automatic Scanning Equipment

RECORDING

N/A Program # 11

Couplant Brand Name Magnaflux

COUPLANT

Couplant Type Sonotech, Sonotrace 40

CABLE
Search Unit Cable Length 6'

Search Unit Cable Type RG 174/U

PROGRAM

Computer Program ldentification STRAIT-3-5MHZ

Computer Program revision 001

Distance Calibration Block :

IIW Type 2 Block

CALIBRATION

Electronic Simulator Identification N/A

Calibration Block 2 Identification

ASME Calibration Block

Instrument Dampening 50 Q

Calibration Block Serial Number

Hw Simulation Block Identification N/A

Electronic Simulator Calibration Data

Instrument Reference Level Gain 30

"
’

Calibration Distance Readings 1.000

Simulation Block Calibration Data N/A

N/A

Instrument Reject Setting Off
dB

Calibration Reference Reflector N/A

4.000 " Calibration Indication Amplitude 50 % FSH

Calibration Personnel ‘Carl Duncan

Signature qu,_f

ACCEPTANCE
UT Level 1}

Calibrated Before and After Examination Dated 09/19/18

Form #: GTE-F-QUA-211B, Rev. 0




GASTECH ENGINEERING LLC
2110 Industrial Road Sapu;pa, OK 74066
918-663-8383

Page: 1  of 1
Magnetic Particle Examination Record

Customer: WILLIAMS TRANSCONTINENTAL Date: 9/19/2018
Job No.: 11048-01 Reference Code/Specifications: ASME Sec. VIl Div. 1 Appendix 6 and Sec. V Article 7
MT Procedure No.: GTE-QUA-203-P Revision No.: 3
Magnetizing Equipment: Contour Probe Serial No: 8070 Technique: X Yoke _ Prods
Current Type: X A/C __D/C Magnetical Particle Type: _ Wet X Dry  Flourescent _X_Visible
Amperage (Prod Technique Only) N/A Amps/inch of Prod Spacing) N/A Prod Spacing _ N/A
Part/Item Material Type: CS Material Thickness Range: 0.444"~1.75"
Lighting Equipment: __ Flourescent Light Model # Coast HP550 Serial # 1001

___White Light using Parker Research Y300 or Y400 Probe light
_X_Flashlight # of Batteries 9 Type: AA Max. Distance from object: 12 in

Other:
Light Intensity on surface to be examined: Miniumum 100 foot candles UW/cm?
Comments: MT any attachment / removal areas.
Examination Results
ltemit Part Identification Accept Reject indication Description
7,8,9 N1 Inlet,N2 Outlet Nozzles X No indication at the time of inspection
3,2 N3 PSV, N4 Vent Nozzles X No indication at the time of inspection
6,2 N5A/B Handhole X No indication at the time of inspection
15,2,10 N6A/B, N7A/B Downcomer X No indication at the time of inspection
15,19,13,
4 N8,N9 Bridle X No indication at the time of inspection
2,4,10,11, -
2,12, N10,N11A/B Drain X No indication at the time of inspection
16,2 Lifting Lug X No indication at the time of inspection
All fillet Welds X No indication at the time of inspection

See attachment for additiona mination results:
‘Examiner: - il ’—74‘ Qualification Level: MT Level Il

/ Tonya Janson

GTE-QUA-203-F



GasTech Engineering LILC.

Fastener Torque Verification

This is to certify that Fastener ‘Torque verification has been performed on the
bolted joints below. This examination included the witnessing of torque
wrench applied to each bolt. All bolted joints accepted herein are certified by

GasTech Engineering LILC,

Unit Serial Number: //5c4-o/

F Nominal Class (#) Quantity Min. Act. Max
Size Torque Torque Torque
g Gov d Yoo 5Go o0
13 boo 2 Sw (Yo 8ex
5, oo 6 Go 70 8o

Siglled:';’qé———- VT Level:

Signed:

e ,4?/{/.

GasTech Inspector

Date:

Customer Inspector, if present

Date: /0 - £




==

zentech

Furnace Heat Treatment Report
Bill Of Lading

(PWHT Chart On Reverse Page)

1030 N. Iriquois Ave.
Tulsa, OK 74106

918-585-8200

Sold To: Ship To:

Customer Name Gastech Engineering Corp. Customer Name Gastech Engineering Corp.
Bill to Address 1007 E. Admiral Blvd Ship to Address 1007 E. Admiral Bivd

City, ST, Zip Tulsa, OK 74120 City, ST, Zip Tulsa, OK 74120
Telephone 918-663-8383 Telephone 918-663-8383

Contact: Dan Bethrum Contact: Dan Bethrum

E-Mail dbethurum@gastecheng.com E-Mail dbethurum@gastecheng.com
Customer PO No. 634678 Ship Date 09/20/18

Customer Job No. 11048 Ship Time

Bill of Lading No. Ship Method Customer

Part Quantity Part Number Part Name Weight

1 11048 Vessel 22,000

Part Description

PWHT of (1) 10' S/S x 1.75" Thk x 72" ID x 22,0004 Vessel

Zentech Job Number

1-30-18-1036

Zentech Operator

Berk Imirhan

Experian Seq. Num.

721

Furnace Number

F-4 N

Terms & Conditions

CUSTOMER OR RECEIVING PARTY HEREBY ACKNOWLEDGES (BY SIGNATURE) THE ABOVE ITEM(S) ARE

RECEIVED IN GOOD CONDITION FURTHERMORE ACCEPTS WORK TIME AND TEMPERATURE CHARTS AND

AGREES TO ALL THE ZENTECH STANDARD TERMS AND CONDITIONS PUBLISHED OR ATTACHED.

Received By Signature

—7

Received By Company

Ga e

Received By Name

—7:;:- ‘:6-)\-——

Received Date

§ar i’




Custon. Gastech Engineering Corp. Zentech Job 1-30-18-1036 8/20,18
Job 11048

PO 634678
Part No. 11048
Zentech Thermal Processing
Furnace No. F-4 N
1400 I
TC4
—TC6
1200
—TC8
—TC9
1000 —TC10
—TC11
Ic;:’ —TC13
o 800
5 TC15
i)
E TC19
2
£ 600 TC20
()
|_
—TC21
400 i ——TC23
—~—TC24

TC25
200 ——TC30
—Tc32

—TC33

0:20
0:50
1:20
1:50
2:20
2:50
3:20
3.50
4:20
4:50

O © O O O O o o o
N & O § v Jd B « B
w © © ~N N © © O &
A . S e . . e e

20:20
21:20
21:50

20:50
22:20
22:50
23:20
23:50

Time (6 minute increments)

Calibration Date: 7/1/18 Zentech Oper tor
Calibration Due: 11/1/18 Thermocouple Type : K Signature : | (




Gaslech

igineening LLC |

1007 E. Admiral Blvd.

T PRESSURE VESSEL HYDRO CERTIFICATE

This vessel was hydrostatically tested and is hereby accepted, in accordance with ASME BPVC Section VI, Division 1.
This hydro test was performed in accordance with the Pressure Vessel Hydro Test Procedure of GasTech Engineering.

GASTECHIOB#: _ /)odlgs— o 1 DRAWING #: /] e/ — x>

CUSTOMER PURCHASE ORDER #: G 76328

VESSEL DESCRIPTION: Hes

PRESSURE GUAGE CALIBRATION DUE: (/22 - 19

PRESSURE GUAGE: (,237<¢/

GUAGE TYPE: ﬁnﬁé, - % 0N GUAGERANGE:  » _ /o), cyere)
TEMPERATURE GUAGE: Same
WATER PROPERTIES: Deotuble
[

DESIGN PRESSURE (PSI): 8% TEST PRESSURE (PSI): /315
HOLD TIME AT TEST PRESSURE: & Hrs
TESTEDBY: - -~ </ HYDROTESTDATE: % _ 5/~ /8

SKETCH

INSPECTOR ACCEPTANCE: M P | DATE: 7- Al -1V

Form: Pressure Vessel Hydro Certificate, Rev.0




Data Collection Report

BN N Chassis ~ LeftScale Right Scale
Serial Number 683563 683254 681023
Datatype Lower Upper
Units PSI G °F
Lower Upper
PSI G 11048 - 21-Sep-18, 05:34:25, 343 °F
1400 — 88.00
1200 +f— /\ 87.00
1000 / + 86.00
800 } \\ 85.00
600 / \N\h — 84.00
400 r 83.00
200 / 82.00
0 d T T T 1 8100
-200 - < 80.00
o S o )
N Q™ &V &’ > &

Elapsed Time hh:mm:ss




e - Lower Upper BARO
_ Chassis Module Module Module Left Scale Right Scale
Serial Number 683563 683254 681023 683254 681023
IModel NV 10KPSI RTD100
Message Store
Userspan 0.99978 1.00000
Offset
Datatype Lower Upper
Units PSIG °F PSIG °F
Tare
Average
User Factor
User Offset
User Resolution
Firmware Version R080016 R090009 R100006
Calibration Due 21-May-19 21-May-19
Run Index 0
Run Start Time 21-Sep-18/05:34:25
Run Duration 5 hours 42 minutes
11048
Interval 60.0
T Data Points _ ma
Point # Time Left-PSIG Right - °F e

1 00:00:00.0 52 87.23

2 00:01:00.0 53 86.62

3 00:02:00.0 53 86.52

4 00:03:00.0 62 86.51

5 00:04:00.0 75 86.61

6 00:05:00.0 20 86.80

7 00:06:00.0 110 86.97

8 00:07:00.0 133 87.14

9 00:08:00.0 159 87.26

10 00:09:00.0 189 87.36



11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

00:10:00.0
00:11:00.0
00:12:00.0
00:13:00.0
00:14:00.0
00:15:00.0
00:16:00.0
00:17:00.0
00:18:00.0
00:19:00.0
00:20:00.0
00:21:00.0
00:22:00.0
00:23:00.0
00:24:00.0
00:25:00.0
00:26:00.0
00:27:00.0
00:28:00.0
00:29:00.0
00:30:00.0
00:31:00.0
00:32:00.0
00:33:00.0
00:34:00.0
00:35:00.0
00:36:00.0
00:37:00.0
00:38:00.0
00:39:00.0
00:40:00.0
00:41:00.0
00:42:00.0
00:43:00.0
00:44:00.0
00:45:00.0
00:46:00.0

223
255
255
255
255
256
256
256
257
257
259
260
260
261
262
263
263
264
264
265
265
265
301
346
393
438
484
526
565
601
634
675
718
762
805
847
890

87.47
87.53
87.57
87.58
87.56
87.55
87.51
87.49
87.46
87.43
87.40
87.40
87.38
87.36
87.38
87.34
87.32
87.28
87.24
87.25
87.22
87.17
87.15
87.15
87.14
87.14
87.11
87.10
87.09
87.09
87.08
87.09
87.09
87.10
87.12
87.10
87.12



48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

00:47:00.0
00:48:00.0
00:49:00.0
00:50:00.0
00:51:00.0
00:52:00.0
00:53:00.0
00:54:00.0
00:55:00.0
00:56:00.0
00:57:00.0
00:58:00.0
00:59:00.0
01:00:00.0
01:01:00.0
01:02:00.0
01:03:00.0
01:04:00.0
01:05:00.0
01:06:00.0
01:07:00.0
01:08:00.0
01:09:00.0
01:10:00.0
01:11:00.0
01:12:00.0
01:13:00.0
01:14:00.0
01:15:00.0
01:16:00.0
01:17:00.0
01:18:00.0
01:19:00.0
01:20:00.0
01:21:00.0
01:22:00.0
01:23:00.0

933

976
1018
1060
1102
1144
1186
1227
1268
1309
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330

87.15
87.18
87.15
87.12
87.10
87.06
87.02
86.99
86.94
86.88
86.82
86.80
86.81
86.76
86.73
86.71
86.65
86.62
86.59
86.57
86.54
86.56
86.53
86.50
86.49
86.47
86.46
86.43
86.41
86.33
86.27
86.23
86.21
86.20
86.19
86.18
86.16



85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

01:24:00.0
01:25:00.0
01:26:00.0
01:27:00.0
01:28:00.0
01:29:00.0
01:30:00.0
01:31:00.0
01:32:00.0
01:33:00.0
01:34:00.0
01:35:00.0
01:36:00.0
01:37:00.0
01:38:00.0
01:39:00.0
01:40:00.0
01:41:00.0
01:42:00.0
01:43:00.0
01:44.00.0
01:45:00.0
01:46:00.0
01:47:00.0
01:48:00.0
01:49:00.0
01:50:00.0
01:51:00.0
01:52:00.0
01:53:00.0
01:54:00.0
01:55:00.0
01:56:00.0
01:57:00.0
01:58:00.0
01:59:00.0
02:00:00.0

1330
1330
1330
1330
1330
1330
1331
1331
1330
1330
1330
1331
1330
1331
1330
1330
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331

86.12
86.10
86.11
86.10
86.08
86.07
86.03
85.98
85.98
85.93
85.91
85.87
85.87
85.87
85.83
85.82
85.83
85.84
85.85
85.83
85.78
85.72
85.70
85.70
85.67
85.66
85.68
85.70
85.65
85.62
85.57
85.54
85.51
85.53
85.52
85.51
85.46



122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

02:01:00.0
02:02:00.0
02:03:00.0
02:04:00.0
02:05:00.0
02:06:00.0
02:07:00.0
02:08:00.0
02:09:00.0
02:10:00.0
02:11:00.0
02:12:00.0
02:13:00.0
02:14:00.0
02:15:00.0
02:16:00.0
02:17:00.0
02:18:00.0
02:19:00.0
02:20:00.0
02:21:00.0
02:22:00.0
02:23:00.0
02:24:00.0
02:25:00.0
02:26:00.0
02:27:00.0
02:28:00.0
02:29:00.0
02:30:00.0
02:31:00.0
02:32:00.0
02:33:00.0
02:34:00.0
02:35:00.0
02:36:00.0
02:37:00.0

1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1332
1332
1332
1332
1332
1331
1332
1332
1332
1332
1332
1331
1332
1332
1332
1332
1332
1332
1332
1332
1332
1332

85.41
85.41
85.39
85.37
85.35
85.32
85.26
85.25
85.24
85.22
85.21
85.21
85.19
85.22
85.18
85.14
85.09
85.06
85.00
84.97
84.98
84.94
84.90
84.91
84.88
84.87
84.84
84.77
84.71
84.68
84.64
84.60
84.57
84.52
84.50
84.51
84.46



159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

02:38:00.0
02:39:00.0
02:40:00.0
02:41:00.0
02:42:00.0
02:43:00.0
02:44:00.0
02:45:00.0
02:46:00.0
02:47:00.0
02:48:00.0
02:49:00.0
02:50:00.0
02:51:00.0
02:52:00.0
02:53:00.0
02:54:00.0
02:55:00.0
02:56:00.0
02:57:00.0
02:58:00.0
02:59:00.0
03:00:00.0
03:01:00.0
03:02:00.0
03:03:00.0
03:04:00.0
03:05:00.0
03:06:00.0
03:07:00.0
03:08:00.0
03:09:00.0
03:10:00.0
03:11:00.0
03:12:00.0
03:13:00.0
03:14:00.0

1332
1332
1332
1332
1332
1332
1332
1332
1332
1332
1331
1331
1331
1332
1331
1332
1332
1332
1332
1331
1331
1331
1331
1332
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331

84.42
84.38
84.36
84.36
84.34
84.32
84.36
84.38
84.38
84.39
84.35
84.31
84.31
84.33
84.33
84.25
84.23
84.21
84.24
84.23
84.21
84.21
84.20
84.18
84.16
84.14
84.10
84.06
84.04
84.06
84.08
84.10
84.05
83.98
83.98
84.00
83.98



196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

03:15:00.0
03:16:00.0
03:17:00.0
03:18:00.0
03:19:00.0
03:20:00.0
03:21:00.0
03:22:00.0
03:23:00.0
03:24:00.0
03:25:00.0
03:26:00.0
03:27:00.0
03:28:00.0
03:29:00.0
03:30:00.0
03:31:00.0
03:32:00.0
03:33:00.0
03:34:00.0
03:35:00.0
03:36:00.0
03:37:00.0
03:38:00.0
03:39:00.0
03:40:00.0
03:41:00.0
03:42:00.0
03:43:00.0
03:44:00.0
03:45:00.0
03:46:00.0
03:47:00.0
03:48:00.0
03:49:00.0
03:50:00.0
03:51:00.0

1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331

83.99
84.02
84.01
83.98
83.95
83.97
83.94
83.89
83.83
83.86
83.85
83.81
83.79
83.78
83.75
83.73
83.74
83.76
83.77
83.74
83.71
83.78
83.79
83.77
83.78
83.79
83.71
83.72
83.70
83.71
83.69
83.61
83.64
83.63
83.63
83.64
83.61



233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

03:52:00.0
03:53:00.0
03:54:00.0
03:565:00.0
03:56:00.0
03:57:00.0
03:58:00.0
03:59:00.0
04:00:00.0
04:01:00.0
04:02:00.0
04:03:00.0
04:04:00.0
04.05:00.0
04:06:00.0
04:07:00.0
04:08:00.0
04:09:00.0
04:10:00.0
04:11:00.0
04:12:00.0
04:13:00.0
04:14:00.0
04:15:00.0
04:16:00.0
04:17:00.0
04:18:00.0
04:19:00.0
04:20:00.0
04:21:00.0
04:22:00.0
04:23:00.0
04:24:00.0
04:25:00.0
04:26:00.0
04:27:00.0
04:28:00.0

1331
1331
1331
1331
1331
1331
1331
1331
1330
1330
1331
1331
1330
1331
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330

83.59
83.60
83.60
83.57
83.56
83.55
83.56
83.55
83.57
83.53
83.48
83.44
83.45
83.45
83.45
83.47
83.43
83.38
83.38
83.38
83.36
83.41
83.41
83.40
83.33
83.35
83.34
83.35
83.28
83.29
83.30
83.32
83.26
83.22
83.23
83.19
83.19



270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

04:29:00.0
04:30:00.0
04:31:00.0
04:32:00.0
04:33:00.0
04:34:00.0
04:35:00.0
04:36:00.0
04:37:00.0
04:38:00.0
04:39:00.0
04:40:00.0
04:41:00.0
04:42:00.0
04:43:00.0
04:44:00.0
04:45:00.0
04:46:00.0
04:47:00.0
04:48:00.0
04:49:00.0
04:50:00.0
04:51:00.0
04:52:00.0
04:53:00.0
04:54:00.0
04:55:00.0
04:56:00.0
04:57:00.0
04:58:00.0
04:59:00.0
05:00:00.0
05:01:00.0
05:02:00.0
05:03:00.0
05:04:00.0
05:05:00.0

1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1330
1329
1330
1330
1330
1330
1330
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329

83.21
83.21
83.19
83.18
83.17
83.15
83.13
83.11
83.08
83.09
83.08
83.16
83.15
83.11
83.08
83.09
83.08
83.09
83.07
83.08
83.09
83.09
83.04
83.03
83.02
82.98
82.96
82.96
83.01
83.00
82.98
82.97
82.98
82.98
82.98
82.96
82.94



307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343

05:06:00.0
05:07:00.0
05:08:00.0
05:09:00.0
05:10:00.0
05:11:00.0
05:12:00.0
05:13:00.0
05:14:00.0
05:15:00.0
05:16:00.0
05:17:00.0
05:18:00.0
05:19:00.0
05:20:00.0
05:21:00.0
05:22:00.0
05:23:00.0
05:24:00.0
05:25:00.0
05:26:00.0
05:27:00.0
05:28:00.0
05:29:00.0
05:30:00.0
05:31:00.0
05:32:00.0
05:33:00.0
05:34:00.0
05:35:00.0
05:36:00.0
05:37:00.0
05:38:00.0
05:39:00.0
05:40:00.0
05:41:00.0
05:42:00.0

1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1329
1315
1007
741
528
366
251
176
115
77
55
1
31
24
19
14
11

-21

82.90
82.89
82.89
82.91
82.91
82.91
82.90
82.88
82.87
82.89
82.86
82.86
82.88
82.87
82.78
82.75
82.70
82.71
82.72
82.65
82.57
82.49
82.45
82.47
82.43
82.35
82.21
82.05
81.85
81.68
81.51
81.37
81.24
81.14
81.05
80.97
80.83



Gaslech
2110 Industrial
Sapulpa, OK 74066

PRESSURE PIPING HYDRO TEST REPORT

This vessel was hydrostatically tested and is hereby accepted, in accordance with ASME BPVC B31.3.
This hydro test was performed in accordance with the Pressure Piping Hydro Test Procedure of GasTech Engineering.

GASTECHJOB#:  //o¢/8- o) DRAWING #:  /4oc/g
CUSTOMER PURCHASE ORDER #: 470240
PIPING DESCRIPTION: it e i
7 I |
PRESSURE GAUGE CALIBRATION DUE: _ ¢-82-49
PRESSURE GAUGE: /.22 7<=
GAUGE TYPE: Corssdod 2008 GAUGE RANGE: O-/o, 000
TEMPERATURE GAUGE: Sesnc
WATER PROPERTIES: Dorhble
DESIGN PRESSURE (PSl): 817 TEST PRESSURE (PSI): /)R <
HOLD TIME AT TEST PRESSURE: &/ HrS
TESTEDBY: o le oo HYDROTESTDATE: 9. o9 4
SKETCH

INSPECTOR ACCEPTANCE: M

7-27-r¢7

DATE:

_—

Form: Pressure Piping Hydro Certificate, Rev.0




Data Collection Report

Chassis Left Scale _'Ri'g"h't- Scale
Serial Number 684460 683255 681019
IDatat'ypa Lower Upper
Units PSI G °F
Lower Upper
PSI G Valves 11048 - 27-Sep-18, 08:21:33, 325 °F
1600 + 74.00
1400 E{L- —— — - ——T 72.00
1200 // 70.00
1000 / 68.00
800 / 66.00
600 - 64.00
400 62.00
200 60.00
0 ; ; ‘ . 58.00
£ £ 8} O
.QQ"Q R .q,"‘g rbq’p t?—’éb é)@
N I\ g & > &

7

Elapsed Time hh:mm:ss




- Lower Upper BARO =
. Chassis Module Module Module Left Scale Right Scale
Serial Number 684460 683255 681019 683255 681019
Model NV 10KPSI RTD100
Message Store
Userspan 1.00000 1.00000
Offset
Datatype Lower Upper
Units PSIG °F PSI G °F
Tare
Average
User Factor
User Offset
User Resolution
Firmware Version R080016 R090009 R100006
Calibration Due 22-Jun-19 22-Jun-19
Run Index 0
Run Start Time 27-Sep-18/08:21:33
Run Duration 5 hours 24 minutes
Run Tag Valves 11048
|Logging Interval 60.0
Data Points _
Point # Time Left-PSIG  Right-°F
1 00:00:00.0 74 59.69
2 00:01:00.0 629 59.95
3 00:02:00.0 818 60.14
4 00:03:00.0 1462 60.28
5 00:04:00.0 1454 60.39
6 00:05:00.0 1437 60.47
7 00:06:00.0 1337 60.53
8 00:07:00.0 1336 60.56
9 00:08:00.0 1335 60.58
10 00:09:00.0 1334 60.60




11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

00:10:00.0
00:11:00.0
00:12:00.0
00:13:00.0
00:14:00.0
00:15:00.0
00:16:00.0
00:17:00.0
00:18:00.0
00:19:00.0
00:20:00.0
00:21:00.0
00:22:00.0
00:23:00.0
00:24:00.0
00:25:00.0
00:26:00.0
00:27:00.0
00:28:00.0
00:29:00.0
00:30:00.0
00:31:00.0
00:32:00.0
00:33:00.0
00:34:00.0
00:35:00.0
00:36:00.0
00:37:00.0
00:38:00.0
00:39:00.0
00:40:00.0
00:41:00.0
00:42:00.0
00:43:00.0
00:44:00.0
00:45:00.0
00:46:00.0

1334
1333
1332
1332
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1331
1332
1332
1332
1333
1333
1333
1334
1334
1334
1335
1335
1336
1336
1337
1337
1337
1338
1338
1339
1339
1339
1340

60.62
60.66
60.68
60.71
60.72
60.74
60.78
60.81
60.85
60.89
60.93
60.97
61.01
61.04
61.08
61.12
61.16
61.20
61.25
61.29
61.33
61.37
61.41
61.44
61.49
61.52
61.56
61.59
61.61
61.64
61.67
61.70
61.73
61.76
61.77
61.80
61.83



48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

00:47:00.0
00:48:00.0
00:49:00.0
00:50:00.0
00:51:00.0
00:52:00.0
00:53:00.0
00:54:00.0
00:55:00.0
00:56:00.0
00:57:00.0
00:58:00.0
00:59:00.0
01:00:00.0
01:01:00.0
01:02:00.0
01:03:00.0
01:04:00.0
01:05:00.0
01:06:00.0
01:07:00.0
01:08:00.0
01:09:00.0
01:10:00.0
01:11:00.0
01:12:00.0
01:13:00.0
01:14:00.0
01:15:00.0
01:16:00.0
01:17:00.0
01:18:00.0
01:19:00.0
01:20:00.0
01:21:00.0
01:22:00.0
01:23:00.0

1340
1340
1341
1341
1342
1342
1342
1343
1343
1344
1344
1345
1345
1345
1346
1346
1347
1347
1348
1348
1349
1349
1350
1351
1351
1352
1353
1353
1353
1353
1353
1354
1353
1353
1353
1353
1353

61.85
61.87
61.89
61.91
61.93
61.95
61.98
62.00
62.03
62.04
62.07
62.09
62.11
62.14
62.16
62.18
62.21
62.23
62.26
62.29
62.33
62.36
62.41
62.44
62.48
62.53
62.57
62.61
62.64
62.69
62.74
62.78
62.83
62.88
62.92
62.97
63.01



85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

01:24:00.0
01:25:00.0
01:26:00.0
01:27:00.0
01:28:00.0
01:29:00.0
01:30:00.0
01:31:00.0
01:32:00.0
01:33:00.0
01:34:00.0
01:35:00.0
01:36:00.0
01:37:00.0
01:38:00.0
01:39:00.0
01:40:00.0
01:41:00.0
01:42:00.0
01:43:00.0
01:44:00.0
01:45:00.0
01:46:00.0
01:47:00.0
01:48:00.0
01:49:00.0
01:50:00.0
01:51:00.0
01:52:00.0
01:53:00.0
01:54:00.0
01:55:00.0
01:56:00.0
01:57:00.0
01:58:00.0
01:59:00.0
02:00:00.0

1352
1352
1362
13562
1352
1351
1351
1351
1351
1351
1351
1351
1350
1350
1350
1350
1350
1349
1349
1349
1349
1349
1349
1349
1349
1349
1349
1348
1348
1348
1348
1348
1348
1348
1348
1348
1348

63.05
63.09
63.12
63.16
63.20
63.25
63.28
63.33
63.37
63.43
63.46
63.50
63.54
63.57
63.61
63.64
63.68
63.71
63.75
63.78
63.81
63.85
63.88
63.91
63.95
63.99
64.03
64.07
64.10
64.14
64.18
64.21
64.25
64.29
64.32
64.37
64.41



122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

02:01:00.0
02:02:00.0
02:03:00.0
02:04:00.0
02:05:00.0
02:06:00.0
02:07:00.0
02:08:00.0
02:09:00.0
02:10:00.0
02:11:00.0
02:12:00.0
02:13:00.0
02:14:00.0
02:15:00.0
02:16:00.0
02:17:00.0
02:18:00.0
02:19:00.0
02:20:00.0
02:21:00.0
02:22:00.0
02:23:00.0
02:24:00.0
02:25:00.0
02:26:00.0
02:27:00.0
02:28:00.0
02:29:00.0
02:30:00.0
02:31:00.0
02:32:00.0
02:33:00.0
02:34:00.0
02:35:00.0
02:36:00.0
02:37:00.0

1349
1349
1349
1349
1349
1349
1349
1349
1349
1349
1349
1350
1350
1350
1350
1351
1351
1351
1351
1351
1351
1352
1352
1352
1352
1353
1353
1353
1354
1354
1354
1355
1355
1356
1366
1356
1357

64.44
64.48
64.53
64.59
64.63
64.67
64.71
64.75
64.78
64.83
64.85
64.89
64.92
64.97
65.01
65.06
65.12
65.11
65.13
65.17
65.21
65.24
65.28
65.32
65.36
65.42
65.46
65.52
65.55
65.59
65.64
65.68
65.73
65.79
65.84
65.89
65.94



159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

02:38:00.0
02:39:00.0
02:40:00.0
02:41:00.0
02:42:00.0
02:43:00.0
02:44:00.0
02:45:00.0
02:46:00.0
02:47:00.0
02:48:00.0
02:49:00.0
02:50:00.0
02:51:00.0
02:52:00.0
02:53:00.0
02:54:00.0
02:55:00.0
02:56:00.0
02:57:00.0
02:58:00.0
02:59:00.0
03:00:00.0
03:01:00.0
03:02:00.0
03:03:00.0
03:04:00.0
03:05:00.0
03:06:00.0
03:07:00.0
03:08:00.0
03:09:00.0
03:10:00.0
03:11:00.0
03:12:00.0
03:13:00.0
03:14:00.0

1357
1358
1358
1359
1359
1360
1360
1361
1361
1362
1362
1363
1363
1363
1363
1363
1363
1363
1362
1362
1362
1362
1362
1362
1362
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361

65.99
66.03
66.08
66.14
66.19
66.24
66.29
66.34
66.40
66.44
66.50
66.55
66.59
66.62
66.64
66.66
66.67
66.69
66.71
66.71
66.74
66.75
66.77
66.80
66.81
66.84
66.86
66.87
66.89
66.92
66.95
66.98
67.01
67.05
67.08
67.11
67.13



196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

03:15:00.0
03:16:00.0
03:17:00.0
03:18:00.0
03:19:00.0
03:20:00.0
03:21:00.0
03:22:00.0
03:23:00.0
03:24:00.0
03:25:00.0
03:26:00.0
03:27:00.0
03:28:00.0
03:29:00.0
03:30:00.0
03:31:00.0
03:32:00.0
03:33:00.0
03:34:00.0
03:35:00.0
03:36:00.0
03:37:00.0
03:38:00.0
03:39:00.0
03:40:00.0
03:41:00.0
03:42:00.0
03:43:00.0
03:44:00.0
03:45:00.0
03:46:00.0
03:47:00.0
03:48:00.0
03:49:00.0
03:50:00.0
03:51:00.0

1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1361
1362
1362
1362
1362
1362
1362
1362
1362
1363
1363
1363
1363
1363
1364
1364
1365
1365
1365
1366

67.17
67.19
67.23
67.25
67.27
67.30
67.32
67.34
67.35
67.37
67.39
67.42
67.44
67.46
67.49
67.52
67.53
67.57
67.59
67.61
67.65
67.67
67.70
67.73
67.76
67.78
67.82
67.84
67.87
67.90
67.94
67.98
68.02
68.07
68.11
68.16
68.19



233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269

03:52:00.0
03:53:00.0
03:54:00.0
03:55:00.0
03:56:00.0
03:57:00.0
03:58:00.0
03:59:00.0
04:00:00.0
04:01:00.0
04:02:00.0
04:03:00.0
04:04:00.0
04:05:00.0
04:06:00.0
04:07:00.0
04:08:00.0
04:09:00.0
04:10:00.0
04:11:00.0
04:12:00.0
04:13:00.0
04:14:00.0
04:15:00.0
04:16:00.0
04:17:00.0
04:18:00.0
04:19:00.0
04:20:00.0
04:21:00.0
04:22:00.0
04:23:00.0
04:24:00.0
04:25:00.0
04:26:00.0
04:27:00.0
04:28:00.0

1366
1367
1367
1368
1369
1369
1369
1370
1370
1370
1371
1371
1371
1371
1371
1371
1371
1371
1372
1372
1372
1372
1372
1373
1373
1374
1374
1374
1374
1375
1375
1375
1376
1376
1376
1377
1377

68.23
68.28
68.33
68.37
68.43
68.46
68.50
68.54
68.57
68.60
68.63
68.66
68.68
68.69
68.71
68.72
68.74
68.76
68.78
68.80
68.83
68.86
68.89
68.93
68.96
69.00
69.04
69.08
69.12
69.156
69.18
69.20
69.24
69.28
69.31
69.36
69.41



270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

04:29:00.0
04:30:00.0
04:31:00.0
04:32:00.0
04:33:00.0
04:34:00.0
04:35:00.0
04:36:00.0
04:37:00.0
04:38:00.0
04:39:00.0
04:40:00.0
04:41:00.0
04:42:00.0
04:43:00.0
04:44:00.0
04:45:00.0
04:46:00.0
04:47:00.0
04:48:00.0
04:49:00.0
04:50:00.0
04:51:00.0
04:52:00.0
04:53:00.0
04:54:00.0
04:55:00.0
04:56:00.0
04:57:00.0
04:58:00.0
04:59:00.0
05:00:00.0
05:01:00.0
05:02:00.0
05:03:00.0
05:04:00.0
05:05:00.0

1378
1379
1379
1380
1381
1381
1382
1382
1383
1383
1384
1384
1385
1385
1386
1386
1386
1387
1387
1388
1388
1388
1389
1389
1390
1390
1391
1391
1392
1392
1393
1393
1394
1395
1395
1396
1397

69.46
69.50
69.55
69.59
69.63
69.67
69.72
69.76
69.80
69.83
69.86
69.90
69.93
69.97
70.00
70.03
70.06
70.08
70.11
70.14
7017
70.19
70.23
70.27
70.30
70.33
70.36
70.40
70.44
70.48
70.53
70.57
70.61
70.66
70.70
70.75
70.80



307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325

05:06:00.0
05:07:00.0
05:08:00.0
05:09:00.0
05:10:00.0
05:11:00.0
05:12:00.0
05:13:00.0
05:14:00.0
05:15:00.0
05:16:00.0
05:17:00.0
05:18:00.0
05:19:00.0
05:20:00.0
05:21:00.0
05:22:00.0
05:23:00.0
05:24:00.0

1398
1398
1399
1399
1400
1401
589
591
592
592
590
148
41
23
16
12
10

70.84
70.89
70.92
70.94
70.96
70.99
71.02
71.06
71.11
71.15
71.19
71.24
71.28
71.32
71.36
71.40
71.44
71.47
71.52
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/4.

QUALITY STEEL COATINGS, INC.

Project Inspection Report

Job Number: 11048 Customer: GAS TECH
72" SEPARATOR, 2" SPOOL
Description: {e] 634510
Blast Data SSPC-SP10
Date: Oc\ - 20,-2018 Temperature(°F): —7 D °F Humidity(%): G—-, C{ %
r {7, fns ]
Tape #1 | Tape #2 | Tape #3
| Testex PRESS-O-FILM™ HT  Testex PRESS-O-FILM™ HT Testex PRESS-O-FILM™ HT
e teAlniaNie sam X-Coarge “ww\estexiape.com &Coafﬁg waw innaxiEpe.com X-Coarse
. «  litodSmil ) 331‘:11&@ 5 1.5 bo 4.5 il
i‘" ':‘iﬁ” W e i gi D, s hbE ™ ;Z;.w f e Cuenid !
af EE) [ 13 = 8 i GA |Hsﬂs o L gy 18 25 45 m  —
Reading #1 (mils) .4 Reading #2 {mils) T. Reading #3 (mils) 3. '7
| {Gage less 2.0 mils or SDl}m} {Gage less 2.0 milsor5ﬁ—um1 {Gage less 2.0 mils orSOJm]
Paint
Primer Coat
Time: | Ll S’O m Surface Temp. (°F): '? ('f °F |Color: GRAY
i
pate: ©F -—9_% lr018 _ orondofpaint:  SHERWINWILLIAMS Type: MACROPOXY 646
Air Temp. (°F): g O Humidity (9): S % |open: (2 1
Batch No: xXmay 8 E Batch No: X W\ 22 (:)ﬁ C {,,‘ DFT(mils): 5-7 MILS
Supplier Part #: Supplier Part #:
Intermediate Coat
Time: p)LOD mM Surface Temp. {°F): 8' 8’ °F |Color: GRAY
Date: (Y —Q_,'? -2018 Brand of Paint:  SHERWIN WILLIAMS |Type: MACROPOXY 646
Air Temp. (F:: RS *F_[Humidity (%) 2BE % loeer 43 F
Batch No: X'} 2 ﬂ ] 8 W l’(. BatchNo: X DET{mils): 5.7 MILS
Supplier Part #: Supplier Part #:
Finish Coat
Time: S Py aasgaw=={surgace Temp. R 9L O °F |color: GRAY FSC¥ 16187
pate: QX -~ 7 -2018 Brand of Paint:  SHERWIN WILLIAMS [Type: HS POLYURETHANE
Air Temp. (°F): 8’7 *F [Humidity (%): 2 & g |opiR): g0 °F
Batch No: Xm 2218 2 [BatchNo: MQD\ARTT NS |oFT(mis): 2-3 MILS
upplier Part #: Supplier Part #:
mments:

rameswpenisor: S NOAAL QORI G e (O 2 Jans
Rev: 2



GAS TECH PO 634510

|Coating Project Definition |
Job Number 11048 Drawing No.
Description Coating Company QUALITY STEEL COATINGS

72" SEPARATOR, 2" SPOOL
[Ory Flim TesBng l [MEK Resistance Test Results|

[l accepr [_JResect [X]n/a

Date: (HQ - 9 22-2013 Time:_)33 ) ‘gM

6.30 6.60 6.40 6.43

1

2 5.60 6.10 5.90 5.87
3 6.80 6.10 6.30 6.40
4 5.60 590 6.50 6.00

13.40 13.60 13.00 13.33

1

2 12.70 12.90 13.00 12.87
3 13.70 13.20 13.50 13.47
4 12.50 12.90 13.00 12.80

16.27| TOTAL DFT AVERAGE MILS

Coating CompanyRep_ N G2, RO QI (A — pate o - 2§ 2018

Customer Inspector Date: - -2018

Date: B -2018




-

QUALITY ¢

lob Number:

Description:

Blast Data

STEEL COATINGS, INC.
Project Inspection Report

11048 Customer: GAS TECH

VALVES, FLANGES, PIPE
PO 634510

SSPC-SP10

Date: ]'O*" O2)-2018 Temperature(°F): 7% °F Humidity(%): q ,C:, %

Tape #1 Tape #2 _ Tape #3 ) |
Testex PRESS- Q FILM™ HT TSS[LGJ‘(WPHESS O FILM Y;(-CHT Testex ,,Pﬁ,ESS -0- FILM xclg:rsa
wWww.lastexlape.com Lo ERlApEe.COM oarse www 31 KTRO. £
2, (s e )¢ 3.4 - < Qe e} SR
- c*" ?S’CHE 0 “J;'L‘Sgsn; 1% -t )n Lsxarz ic I-Ll-c?ipl‘l‘ﬁh ‘L) © a2 % MI“\‘;“?N\'\
—~ ! il =S == 1t yim i — T ——
H“*.. ’:: | —— ————————— . n— 3s s of |
i SS- O—FH_M“' HT ESS-O-FILM™ HT
g k) _ Testor O X-Cosrse Testex PO X-Coarse —
{Gag:less2 . T 1swasmil s20milso o~ 53 V51045 mi NS or S0um)
97 g: Wio Hepm —— L T afto 115 um
% ; a2 28 M S g CLRIZ o Mg
Paint P‘ 13 af mil - N 2t PR
Primer Coat )
Time: Ll ‘2 m AM/PM  |Surface Temp. (*F): R L—, °F |Color: GRAY
A4 - <
Date: L O — © 2 -2018 Brand of Paint:  SHERWIN WILLIAMS |Type: MACROPOXY 646
Air Temp. (°F): BO °F  [Humidity (%): Y 3 % |DP (°F): CS
BatchNo:  >¢ywA ] R LD K [BatchNo: ogwn Q_‘Q_’og’ e DFT{mils): 5-7 MILS
Supplier Part#: Supplier Part #:
I ES Intermediate Coat
A
Time: L{) _o—e) /PM Surface Temp. {°F): X’O °F  |Color: GRAY
Date: [ — O A 2018 Brand of Paint:  SHERWIN WILLIAMS |[Type: MACROPOXY 646
Air Temp. (°F): 77 °F |Humidity (%): & 7 % |DP (°F): G2 °F
Batch No: ¢ n A U L B LOb(|BatchNo: Xy Q2 (O K CLHPFT(mils): 5-7 MILS
Supplier Part #: Supplier Part #: ¥
Finish Coat
Time: M—-‘.QO AMEM [Surface Temp. (°F): 9 S e |color: GRAY FSC#16187
Date: ¢y — _3 -2018 Brand of Paint: SHERWIN WILLIAMS |Type: HS POLYURETHANE
[
Air Temp. (°F): ﬁ' % “F |Humidity (%): < | % |oP (°F): ﬁ, <o F
i - [
[Batch No: Ay Q‘g__*} R 7% Batch No: Y] (D D\ F N [pFT(mils): 2-3 MILS

[Suppller Part #:

Supplier Part #:

Comments:

‘Paint Supervisor: EbQ ,CE‘Q_ QO_DQ\L@E_\LO — C_)_S-ZOlB

Rev: 2




GAS TECH PO 634510

ICOati'ng Project Definition |

Job Number 11048 Drawing No.
Coating Company QUALITY STEEL €OATINGS

Description  y,4; ves, FLANGES, PIPE
[rryﬁh’n Tosting | |MEK Resistance Test Results]
| ) accept [ JRresect [x]n/A

Date: YO - @8 -2018 Time: A 1= -AM:F@D' Paint System: 3 COAT

T | P e e A [ e | e e e S S

el 6. | <.y

TR0 5916,/ ST
@] 5r§ 6,5 5"1

oOolCX| eSS Gl

'(\A]N—_
d o> VS

/T N\ |, /6. | ToTAL DFT AVERAGE MILS

2 O‘/ -2018

Coating Company Re;')K )‘ 4/_\ , Date: /8

- -2018

Customer Inspector Date:

/[
(// Date: -

- -2018




INTERMEDIATE
PAINT SYSTEM | TEMP. RANGE EQUIPMENT COVERED SURFACE PREPARATION PRIME COAT COAT FINISH COAT TOTAL DFT mils
Williams Uninsulated Horizontal Cyclone Separator SSPC-SP10 Sherwin Williams Sherwin Williams Sherwin Williams
System 3B < 200°F Saddles & Supports Near White Metal Blast Macropoxy 646 Macropoxy 646 Hi Solids Polyurethane S/G
per Specification Valves, Accessories, Piping 2 - 4 mil Anchor Profile B58W610/V600 B58W610/ V600 B65W351/B60V30
09 96 1¢t@5-7 mils DFT 1ct@5-7 mils DFT 1ct@2-3Mils DFT 12-17
Color: Gray, FSC 16187
The following surfaces are not to be painted:
1. Any stainless stee! surfaces.
2. Galvanized structural steel, ladders, & platforms
3. Valve stems or other surfaces that require cyclic movement.
4. Ground lugs on equipment.
5. Electrical conduit & associated fittings. 9/19/18 KN KN KN__|For Fabrication
6. Name plates and data tags on equipment or accessories. A 9/18/18 KN KN KN __|Far Approval
No. DATE BY CHKD | APPD DESCRIPTION
The following surfaces are not to be blasted: REVISIONS
1. Accessories are to be chemically cleaned (NOT sandblasted) prior to coating.
S.0./JCHARGE No, :
Valve bodies should be lightly blasted to bare metal, primed, and painted. G357éCh 11048-41
COGIneEringG. £ LG DATE ACCESSED: REV. No.
Note: 1007 E Admiral Blvd_Tulsa. OK 74120 0971918 o
1. Please contact the GasTech Engineering Quality Control Department at PAINT MATRIX FOR SO# 11048 - TRANSCONTINETAL GAS PIPELINE, GULF CONNECTOR
(918) 663-8383, ext. 294, for Inspection hold points and final inspection prior STATION 200. CHESTER COUNTY, TX, WO 1185731, VESSEL TAG#V-1414
to. Shipmen.t to Gas_Tech. No Equipment is to be shipped back to GasTech EILE No. : SCALE: APPD: 1 |PRAWING NUMBER:
without an inspection release. SP-11048-0599
DRAWN BY: KN DATE:  09/16:18 | CH'K'D: KN SHT. d OF 4




6

| 5 I 4

2

1

REV | ITEM NO. | QTY. DESCRIPTION LENGTH | MATERIAL | WEIGHT | TOTALWT. | NOTES
v 2 |COUPLING, 1" 6000# THREADED 2 3/8" SA-105 1.90 3.8 JL5D
2 | 4 |ELBOW, 2" SCH 160 LR 90° SA-234 WPB | 2.83 11.32 | gym 7
) 3~ | 2 |FLANGE, 2" 600# RFLWN 9" SA-105 N 20.06 40.12 | S, 7
4~ | 5 |FLANGE, 2" 600# RFWN (SCH 160 BORE) SA-105 N 10.26 51.3 DO
1 |LONG LEAD ITEMS, VESSEL (PER 11048-399 BOM) SEE BOM i 0
HINGE AND HANDLE DETAILS FOR 8" 600# FLANGE (PER DWG SP-0049-
2 i ( SR0042 SEE BOM 9.82 19.64
= HINGE AND HANDLE DETAILS FOR 12" 600# FLANGE (PER DWG SP-
2 [(INGEA ( SEE BOM 9.82 19.64 L —
1 INAMEPLATE BRACKET, GASTECH STD (PER DWG SP-0034) | seeBoMm 4 4
1 |NAMEPLATE GASTECH STD CODE (PER SP-1018) B . SEE BOM 0.46 0.46 —
: 10 | 1 |PIPE, 12" SCH 60 (BBE) 100" | SA-106B 721.28 72128 | $7)5¢
11 | 3 |PIPE, 2" SCH 160 (BBE) 5 1/4" SA-106B 3.2 9.6  sisieor
12/ | 1 |PIPE, 2" SCH 160 (BBE) 91/4" |  SA-106B 5.7 5.7 iiriesi
13/ | 1 |PIPE, 2" SCH 160 (BBE) 77/16" | SA-106B 4.6 4.6 Lyesnss o
. 14/ | 4 [PIPE, 2" SCH 160 (BOE) 3 5/16" SA-106B 2.0 8 s ue
i 15" | 2 [PIPE, 6" SCH XXS (PBE) 1-6" SA-106C 78.81 157.62 | £/7/7 >
] 16~ | 2 |PLATE, 1" THK (PER DETAILL) 10" SA-36 22.48 44.96 | 55022 79-
19 | 4 |PLATE, 1/4" X 1 7/8" (PER DETAIL) o 2" SA-36 0.25 1 (500272
. 18~ | 2 |PLATE, 1/4" X 4" (PER DETAIL) B | 4 | sA36 0.77 1.54 708 932/
. 197 | 1 |WELDOLET, 2" SCH 160 ON 6" RUN SA-105 11.463 1463 \Sp//24
|26 | 1 WELDED ASSEMBLY, SADDLE - HOLES (PER DWG 11048-360) SEE BOM 852.71 | 852.71
_—2t—| 1 |\WELDED ASSEMBLY, SADDLE - SLOTTED (PER DWG 11048-361) SEE BOM 851.87 | 851.87
1 22” | 2 |PIPE, 16" SCH 40 (PBE) SA-106B 40.16 8032  |spLe
A
GEETETh MEAREA G
C‘]/-mm_;ma (918) 463 8303
SRR S | 8 | 11048 | 11048-300 A
| AflY TrFNDU :;E;-n UF";HI‘- SECir u{.au ﬂ L?iM‘;TFEUON' :mo JFﬂ}M'r\ch }n‘ r:”r\m'\} T‘ For 676280 ISHEH 3 o 4

6

5 4 I

C:\GasTech\Projects\Design\1100 SERIES\11048\SaliclWorks\11048-300

3

2

1



| 3

2 1
11048-399 BOM TABLE
Rev | HHUTEM mmEM o, | QTY. DESCRIPTION LENGTH |  MATERIAL | WEIGHT | TOTALWT. | NOTES
| L CARBON STEELINTERNALS BUNDLE L1 o8 o2, 2e
399-0001 1 |cA DLE, 115-120 CYCLONES, cs 7077.27 | 7077.27
(2) INTERNAL GUIDE CONES C.S. ° skl
399-0002 2~ | 1 |CYLINDER, 6-0"ID X 1 3/4" THK (BBE) 100" | SA-516-70N |13769.59| 13769.59 | 7477~/
399-0003 3~ | 2 |FLANGE, 8" 600# RFLWN (COPED) 1'- 1/2" SA-105 N 21062 | 42124 | ~Sop
399-0004 47 | 2 |FLANGE, 8" 600# RF BLIND SA-105 N 129.80 259.6 | £7p
399-0005 5/ 2 |FLANGE, 12" 600# RFWN (SCH 60 BORE) SA-105 N 23354 | 467.08 | 4244 >
399-0006 6~ | 2 |FLANGE, 12" 600# RF BLIND SA-105 N 273.41 | 546.82 DFR
399-0007 v 2 |FLANGE, 36" 600# RFWN SERIES "A" (34" BORE) SA-350 LF2 CL1 N 1863.64 | 3727.28 pgs 1,
. ] = W (s
399-0008 8 2 |DETAIL, CUSTOM FORGING (PER DWG 11048-390) SEE BOM 1300.80 | 2601.6 | DF)Y
HEAD, 2:1 ELLIP X 6'-0" ID X 1 3/4" NOM THK (1.625" 1 '
399-0000| 97 | 2 THR) W72 SF & 300 Brye © & 3/4" NO (1.625" MIN SA516-70 N | 3189.21 | 637842 | A5/
(399 /399
2/ U1
__________ s
_________ 4 g
! h
{
GES/ECﬁ 2110 INDUSTRIAL ROAD
11048-399 CTETE
GRS (5] s | 1i0s300 A\
P THER BURPOS EACETY 33 SHCHOALS PG5 T s AP ACTUNG o e [P0 £ T4 . 4
6 | 5 | 4 | 3

2 1
C:\GasTech\Projects\Design\1100 SERIES\1104#&\SolidWorks\11048-300 |



2V Im3g | ST " Heat Map

) it ',; 11048-300
| i V) 05/22/2018 JA SH KN ISSUED FOR FABRICATION

REV. DATE BY | CHKD APPD[ DESCRIPTION
REVISION HISTORY

(e _ .
B)— DRAWING APPROVALS 2 2110 INDUSTRIAL ROAD
: '  E— 1 S Cﬂ' Gasiech SAPLLPA, OK 74066
A / 5‘ ‘W DRAWN ND [05/22/2018 e (918) 663-8383

CHECKED SH |05/22/2018 |"M=

X [ o APPROVED | KN |05/22/2018
; Z !é%] 1? i 7 m 7«" >Y’Tm‘3? WILLIAMS - COMPRESSOR STATION ;szmit])w;m 40" S/S WITH 12" 0D X m WELDED ASSEMBLY, VESSEL

200, CHESTER CO, PA 5!5 ‘?UMP X 860 PSIG @ THIRD ANGLE

20 Ff200° PROJECTION Eﬂ E

/63§ ) | oA ”"“ﬁé?..&iﬂ?—“‘."“”"‘“"""&fﬁfkﬁﬁéﬁéﬁ'}m‘ﬁmmﬁi OENSONS AE NS | b | 11048 [ f‘“ﬁ
ﬁ/ 3 }g Z ﬁgl&t} ,J,g} g;g 173 mumlnn;:“I.l‘l:Je':lumuullﬁﬁ’ﬂhmmuﬁm;ﬁ:gmn mlﬁ*ﬁ‘.?‘bﬁémgnn WITH TOLERANCES + 1/8" 11048 11048-950 ¥ |
] | 8 | )

"""""""""""""""""""" P [N WHHNG [ : UNLESS OTHERWISE NOTED ™ 676280 [T 1 g 2

) i1 [ 1n
C:\GasTech\Projects\Design! | 100 SERIES| L 1048\SalidWarks\1 1048-950

~
o
w

3 | 2 | 1



1 | 1

L=}
(=

Weld Map

11048-300

0 | 05/22/2018 [ A | SH | kN ISSUED FOR FABRICATION
12 REV. DATE [ BY |CHKD | APPD DESCRIPTION
12 REVISION HISTORY
. DRAWINg "/:\.I]’_EROV/;ALEE g SEIEChH 2110 Imumg}é% FOMO
DRAWN ND [05/22/2018 ———— (913) 63-8383
CHECKED | SH [05/22/2018 |TTE
[cusTOMER INFO DESIGN INFO APPROVED KN |05/22/2018

WILLIAMS - COMPRESSOR STATION
200, CHESTER CO, P,

?2 1D ¥ 100" S/S WITH 12" OD X
0°-0" S/5 SUMP X 860 PSIG @
ZO*F.-'ZOE’}"F

THIRD ANGLE IID

tllla ml:unmﬂn Tl SERLE FEOFTATY.OF, P

GASTELM ! .um

wrmmrr PICY W

PROJECTION Eﬂ E

SiZE | JOBNUMBER |

WELDED ASSEMBLY, VESSEL

R AWING Fi RE
11048-950 o\

11 | 1
C:\GasTech\Projects\Design\1100 SERIESY LI04A\SabtWorks\ 1 1048-050

s L3 DIMENSIONS ARE IN INCHES
murum mmm::ﬂﬁﬂmn? Ty o gu“nunmm mal.li'a”m" emonlc e aons WITH TOLERANCES +1/8" —[-) 11048 =
OFSRFMPS INCEFT A5 SPECUICALL ARTELH b uc UNLESS OTHERWISE NOTED  |™* 676280 | i of
5 4 | k] o 2 | 1
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Supy | >
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Heat Map 11048-601

. 2110 INDUSTRIAL ROAD
Mm /ECh SAPULPA, OK 74066
AT (918) 663-8383

T3 bu:uw.nl ISTHE MU PROPLINTY D8, FHEPARED AN MUTT 07 GASTECH ESSINECRING |10 AnD T 308 HRANTNGING, =
CONTAMS EONFIELNTIAL AND PROFRIETARE BIFORMATICN, WTHOLT PREON WRlTTEN CORVIENT, THIS i E
DGZUNDHT ANEY THE INFORKATION DiELOSED HERETM SHALL MOT DY HEPRGOUCED OR TRANSFCARED D 11048 11048'950 0
TOUTHER POCUMENRTS OR BHALL MOT BE USED OR DITCLOSED T GTHEES FOR MAMLIFACTURING OR TR

- ANTOTIER PURFOEE S35FF) l\9‘!lll(ﬁu\‘Fﬂmﬂ‘rzuwwﬂrlmfm“smlh:mrnnﬂ] 1 | PON 676280 |DHEEI 2 OF 2

I ] 8 7 6 | 5 I i 3 | 2 I i

11 10
C:\GasTech\Projects\Design\1100 SERIES\1 10484 SolidWiorks\ | 1046-950



Weld Map

11048-601

Cﬂ'&ﬁls_c'ﬁ

2110 INDUSTRIAL ROAD
SAPULPA, OK 73066
(918) 663-8383

!th I'MLuM!NTIl THE !0“ Pllmlﬂ' ol

WITHOE Pnch WAITTER

ELINGE
4"'!1 mrwmlwmnu mouo HATM SHALL NOT EZ BEFRODUCED OR IWUEIIEI

um
lOm‘HEILﬂDCUHEN’“ﬂSHM.k 0 O DEECLDMED T OTHERS FOR MANUFACTIRING (6 [
A PERFORE EVOETT A% 401 fFIKAlLI PREAMITTTL 10 WHITING FIIDM GARTECH ENGIRERRING LLC

com [SiZE | 306 NumBER GRAWING NG, REV
* |D| 11048 | 11048-950 /0
[ 2

' 676280

11 | 10
C:\GasTech\Projects\Design\1100 SERTES\11048\SolidWarksy1 1D48-950

| 3

[

2 ]



A Part of a Pressure Vessel Fabricated by One Manutacturer tor Another Manutacturer
As Required by the Provisions of the ASVIE Boiler and Pressure Vessel Code Rules, Section VIII, Division 1

FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE%?M) Page _1_of _2_

1. Manufactured and certified by

2. Manufactured for

Greens Bayou Pipe Mill 13935 Industrial Road Houston, Texas 77015

{Namo and address of Manufacturer)

Northshare Supply 13935 Industrial Road, Houston, Texas 77015

(Warnu and sddruss af Purchaser)

3. Location of installation Unknown =
{Namu und address)
a. lype 1 Shell 7438-1 :
|Coseription ol voxeel port shell, two-piece hood, tibe Bundiol] (Manulaciurirs sacinl numbar) (CAN)
\ ) 2018
{National Board numbar) {Drawing numbar} {Drawing prepared by (Year buill)
5. ASME Code, Section VIli, Div. 1 2017 SR
[Edition and Addanda, if applicnble (dato)| ICoda Casa nurnbur) (Snecial service per LG-120{d)]
+ i '
6. Shell: {a) Number of course(s) 1 (b) Qverall length 100 pob
Coursels) Material Thicknoss Long. Joint {Cat. Al Circum. Joint (Cal. A, 8 & C) lleat Treatment
No. Dinmoter Langth Spec./Grude or Typa Nom. Corr. Typo Fulr!jfg)ool, EH. Type Fulrl\}nSn;iol, Eif. foinp. Time
1 72" 1D 100" SA516-70-N 1.75" b 1 Full 4
i
Raody Flanges on Shalls
: Bolling
: Washer !
No. Type lo} on Flange Thk| Min Hub Thk Materlal How Attachied | Location Num & Size | Bolting Material (0D, ID, thk} Washer Material
7. Heads: (a} {b} =
{Matenal spoe, numbaer, grode or typel (H.T, — timo and tomp,) (Mateiil spoc, number, s or tpul (11— firme apd emp,)
Location (1op, Thicknass Radius Elliptical Canicat Hernis, Flal Sicle (0 Pressure Catgiry A
Dottany, Cads) M. corr. Crown Knuckle Ratio Apox Angla Nadiua Oiumoler Convux Concave Typu F“lfl\josr::" €M
(a)
(bl
Body Flanges on Heads
Huolting
X Wushar
Localion Type ID oD Flanga Thk|Min Hub Thk Matarlasl How Atlached Num & Sire Bolting Moterial i {00, 0, thki Washoet Material
(a)
(k)
8. MAWP at max. temp. . Min. design metaltemp.  — _at .
(internall \external) (invernnl) (Extornal)
n
9. Impact test : Yes - Base, Haz,, Weld . at tast temperature of 20F
1 |Indicate yes or no and the component(s) impact losted)
]
10. Hydro., pneu., or camb, test prassure None Proof test = —
11. Nozzles, inspection, and safety valve openings:
Purpose Diametor Motorial Nozzle Thickness Reinforcemont Aulachmen Datails Location
(Inlat, Quilet, Drain, ote.) No. or Size Typoe Nozzle Flango Nom, Carr. tdatariol Nozzle flange {lnsp, Open.)
12. ldentification of part(s)
Noame of Part Quantity | Lina No. MIt’s, ldantification No, MIr's, Drawing No, CRM Hativial Board No, Yoo il
13. Supports: Skirt No Lugs Other Attached
(Yos or no) {Number} INumber) (Describe) W hiere and howi

14, Remarks -
*No Design Functions by Greens Bayou Pipe MIli: WPS Is qualified wilh or withoul PWHT

{07/17)

PO¥ 35542

11048-399-12_

. Formed In Accordance with UG 79, UG 80 and UCS 79

LEE

MAY 15




Manufacturor’s Sorlal No. 7438-1 CRN MNational Board Mo,

FORM U-2A 2

Manufactured by Greens Bayou Pipe Mill

CERTIFICATE OF SHOP/FIELD COMPLIANCE
We certify that the statements made in this report are correct and that all details of material, construction, and workmanship ol this-pressure

vessel part conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Divisian 1. /
U or PART Corliflcate of Authorizatian no, 42,546 Expires 01/19/2021 d
Date _.08/03/2018  nName Greens Bayou Plps Mill Signed /

(Manufacturer) s T iReprotanintive) =

CERTIFICATE OF SHOP/FIELD INSPECTION

I, the'undersigned, holding a valid cammission tssued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
Authorized Inspectlon Associates, LLC 5

have inspected the pressure vessel part described in thls Manufacturer's Data Report on 05/03/2018 '
and stalo that, to the best ol my knowledge and belief, the Manufacturer s constructed this pressure vessel partin accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Sectlan VIII, Division 1. By
makes any warranty, exprassed or implied, concernirn ssure vasyalli
Lhe Inspectar nor hisflhesal
connected with this ’
Uata 06/03/2018

4itining this certificate neither the Inspector nor histher employer
described in this Manufacturer's Dala Repaort. Furthermoré, neither
Sonal injury or properly damage or a loss of any kind arising (rom or

NR13919AIR

Signed - S
{MNalional Bourd Autharized Inspector Commissicn numbnr)

Curnurnissivns

{07/17)

- merw

L,

-

-

| R. LEE

' ok i :
cotLesyz  110408-398-7 MAY 15 2018



North Shore

Steel Company
1566 Miles Street

P. O. Box 9940

Houston, Texas 77213-0940
Phone: 713.453.3533

Toll Free: 877.453.3533
Fax: 713.671.5500

Web: www.nssco.com

CERTIFICATE OF COMPLIANCE

North Shore Steel Company Inc. certifies that all requirements have been
met for PO# 635542 SO# 1339294

Heat # Slab #
8500985 02

Per UG-80 & UG-79

May 7,2018
aleb Buckles Date
DOCUMENTATION INSPECTOR
11048-399-7 MAY 1 5 2018

pok 36547



MAVERICK TESTING LABORATORIES, INC.

10001 Porter Rd, Suite 100 La Porte, Texas 77571
Ph. 281-888-8210 Fax. 281-888-8212
Welding Procedures - Welder Performance - Materials Testing
Where Personal Service 8& Quality Meet

American Welding Sm:iciv

Sustaiming Company Mambar

57 150 9001:2008
: %} Certified
4 CERT-0067606

150 900!
Company: Greens Bayou Pipe Mill Contact: Pete Cloud Date Rec’d 04/23/2018
13935 Industrial Rd Date Due: 04/24/2018
Houston, Tx 77015 PO No.: 21653

; 1.750” SA-516 Gr.70N Welded Plate
CVN per ASME Sec. VIII Div.1 UG-84 - Heat No.: 8500986
Job: 7393 438 WA s/ets

~ Quote:  18-0552.0 Lab No.. PD18-197

Post-Weld Heat Treatment

Heat treatment conducted @ 1150°F for 1.75 hours.
Heating rate: 229°F/Hr. (Max) above 800°F to soak  Cooling rate: 286°F/Hr. (Max) from soak to 800 °F

ASTM A370 Charpy Impact Tests Size: 10 x 10mm x 2v
Specification: Fig. UG-84.5 Table UG-84.6 Test Method: ASTM E23
QOrientation: Transverse Specimen Type: Type A
Location Temperature ll:‘dpl:;:;l}f;lue (ft-lbvag‘ _ Lat%(r:l!fg%ﬂon Percent Shear Fracture
WCL-Cap -20°F 123 47 149 106.3 77 44 104 90 40 95
WCL % L Otler Side -20°F 19 31 18 227 21 20 20 30 30 30
HAZ 1/3" T-Cap -20°F 135 160 127 140.7 89 102 89 95 100 | 95
HAZ 1/3" T - Ruul -20°F 77 22 21 40.0 59 25 26 75 25 i 25
Impact specimens removed In accordance with Fig. UG-84.5 & Table UG-84.6, .
S % |
Maverick Testing Laboratories, Inc. Representative ! )A_(%( N s AL
Brad Bergla/
The reports generated by Maverick Testing Laboratories. Inc., are far the exclusive use of our customers and shall not be reproduced except in full without the

approval and consent of Maverick Testing, Inc. Our reports apply only to the materials/processes tested and are notindicative of similar or like materials/pracesses
Unless specified, all testing s conducted to the latest methods and speclfications. All submitted materials and test samples will be discarded after 30 days unless

otherwise Instructed by the customer. )
Paﬁ::-<_l_§_{:f.1 L E E
- - MAY 15 20
Wb355'/1 11048-398-2 o1
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PO 635647 Une: 1 Order: 1339204 Heat: 8600988 Slab: 02 Desor: $A516-70 N

NUCOR

PLATE MILL

P.0.Box 79
Winten, NC 27986
{252) 356-3700

Mill Test Report

Page 2

1505 River Rd
Cofield, NC 27922
12521 356-3700

NUCOR,

LEE

MAY 15 2018

e
3
Issuing Cate : 02715/2018 B/L No. : 494725 Load No. 505205 QOur Ordar No. : 154368/11 Cust. Orde- No. 1 297522 §
o
Vehicle No: LW 62182 Sold To: NORTH SHORE STEEL Skip Ta: NORTH SHORE STEEL =
PO BOX 934C C'O GREENS BAYOU PIPE MILL 2
Specification: 1.7500" x 121.0007 x 480.000" HOUSTON.TY 77213 PTRA TRACK 2091083 SPUR 910 =
ASTM AS516 70.65/60/485-17/ASME SA516-7C/65/60/485 PVQ 2015/2017 13935 INDUSTRIAL RD =]
Normalized Plate NACE MR0175 Annex 2.1.2 (2015), MR0103 (2010) HOUSTON,TX 77015 b
Section 2.1.2 {2015) 13.1.1, 12.1.2)Compliant =N
w
Marking 2
_“<
B
T
1 °
| HeatNo c Mn P s si cu N cr Mo  Alitotj  V Nb n N ca B sn Pem | H
&50093% D22 s 0010 AT n 1 108 om noes 1 6030 cat hzo %
ESD098%8 AR T 008 [ Vel 02 u.ib (il [HRAIPE) Qo8 I RaETH 0173 bzi =
o
Tensile Tes! Heat Treat e
Pltte Senu Fazes ong B esid Tenale  Elong Elcre QA Moot Time Ten-per el
No 1ps) [T “in2 Wind % £1 ey Fi =
5
850093502 2 28.82 H-T 47000 75.000 552 575 1653 €7 §
1652 B8 &
&
850093602 1 14,4y H.T 50000 7299) 553 559 1650 67 @
850 &7 =
=z
Charpy Impacts
- e ---Ahrorhed Erecgy (b ---Laveral Expansicn (5t j—-.— - e e BHEAT Uy s
Plau: Serial Sxees Tom {f-tbs) R-ihs) Reibs) {in % L] in iin e o (% [§%] i Terep R
1B C- 1 2 3 L 1 z 3 S Min 1 R 3 Fve T
RBa00985 02 2 ZB HZ H-L 43.Q 712 B34 56.0 15 oG 230 300 200 «SJ 10mm
250092692 1221 =-C 84 I3 5835 A3 0 18 NG thQ mne 13 3 +i5] TOmm
f ‘ BHN
Plate Serial
-— No —
5- 182
SO0ONGEE-O0 3
SAEREE TSt ras oty st
PR PRSI X e =

Po¥ |, 35592



PO 536642 Lire: | Order: 1339794 Heat: 8500936 Siab: 02 Descr: $AG16-70 N

TQS. Inc.

Phone: {281) 449-3228

14610 Sheraton

. LEE

'he Ouality Suoree Fav: (281 449-6699 Houston, TX 77039
Date Reczived £/5/2018 Specification. SAA3S Rzoort # “ 80221
123°%% Scan Rav. 1
Date Complete: 4162018 Procecure: TQI UT-01 Rew A PO # 301246
Customer: Dev:ations: Page 1 ¢i1
NSSCO UT instaurment: RFD2GIC Serial#2 A0(212011203
Address: Couplant: ¥Water 11/30/2C18
13935 Industrial Road Haoustaon, TX 77015 Batch #: NVA RESULTS
Description Dimensions Tags Heat Sleh+ Recordable Reject Acceptable
SA515-70 N 1.78"x120x370 020918-33A 8500885 02 i 0 1
CALIBRATION BLOCKS TRANSDUCERS
DBS ] Cal | Serial# | Reflectorsize [Serial | Brand | Size | Dearee |Freguency
LONGITUDINAL
39 ] 80% FSH | ~na | 1sFBH | oopewv [Krautkramer| o | ona | 225MHz
SHEAR WAVE
NA | DAC/ Notched CalBlock] ~ N/A | 3%Notech | 20404 [Technisonic| .5"x.5° | 45 |225MHz
SKETCH: {If applicable) Technique Used
Transducer__—— _' g -
¥
Sound Fiate
Commeznls; Slab correclec
All tests are performed using calibrated equipment on samples provided by the customer above, unless notec
in the data section. This data applies only to samplestesied by TQS Inc. This tes: repor: may be
reproduced in its entirety without permission from TQS, Inc Al requirements of TGS, Inc Quality Assurance
Program. Rev B Dated &2017 have been fulfiled. e
Signed by Jarrod Haris TNL_ASNT Leve! 1) Late: 4:8/2018
Signature e DA T

BELY BP0 | BN THSELY Gd

&

N 02-91 S (1958 70 (QEIS GBHA0SE TIEAH PO

MAY 15 2018

11046-399-2

Po% L2e592



STRUCTURAL PIPE (CAN) MANUFACTURING TRAVELER

JOB NO: 7438 ROLL LTR: A CAN #: 1 WPS:
GBIX-L42.13 rev.1
ACTIVITY S/US QC DATE
oD " W.T "
751/2 ' 13/4 .
o ol's 5-3-1%
CAN DIMENSIONS ARE ACCEPTABLE
/
|LENGTH [O S

DIAMETERX ] 7_{7Z 7 [SOY//L
DIAMETERY 7| v ] // [
- o

s5=3-/%
OVALITY (%) 11/16" max.
END PREPS ARE ACCEPTABLE FOR
CANS T0O BE SHIPPED.
Welds meet visual inspection criterla _S O/a/ S 3/-/)7 ]
REMARKS ~ 7438-1 7z 71 7t f \
T . ® o
L < N\
| -t ‘//, V. 2% N/
| L,G\F’? LE 5 ) X ?
z ER -
50018570 7
4 a1 7 ;4 SN
/R /B
E -
| !
Deviation: ‘-//2 Cé

H. LEE

Opt b25592. 11068-399-7 MAY 15 201



GREENS BAYOQU PIPE MILL

TOP OF
SHELEL @
0S 3¢° BY NSS 0OS 30° BY NSS
vV
Y
7
755" X 175" W.T.
75.5"0 SA516-70N
.
120" +1-18"
7438-1
6.89 SHORT TONS EACH
NOTE: All Attachment Materials {(Run-off Tabs, Bracing) are to be identified as acceptable by markfng {Color Code Orange) or by {Stamping "PI")
HARD STAMP THIS INFORMATION ON THE BODY OF EACH SHELL CAN
BiLL CF MATERIALS
syMBOL DESCRIPTION PART TEM QUANTITY DESCRIPTION
ASME
! 0 ROLL LETTER CERTIFIED BY: GBPM 1 1 CANs SAS16-70N 75.5" 0.D. X 1.75" VILT. X 120" LONG
i o A NUmEER 7438-1
0 LoNG SEAus y ' YEAR BUILT: 2018
V H3VELS
NOTES; =
1. CONSTRUCTION PER ASME SECTION VIl DIV, 1 2017 e ION - Ny | = NSS ASME a 7438
2. P.LT. REQUIRED AFC 0 18-Apr-18
3. WELD PROCEDURES: GBIX-L42-13 Rev. 1, GBIX-R71/5.13 Rev.! T e, ASME CANS o N 7438-1
4. NDE REQUIREMERNTS-100% XRAY, DIMENSIONS PER ASME SECTION VIl DIV.1 3
5. ROUNDNESS TOLZRANCE .72", 0.D. STRAP 237 416" +/-5/8~ 3 man 74381
[l Py
, TS

. LENGTH TOLERANCE +/-1/8", BEVEL TOLERANCE +/-3°

ras,

BI02 G T Avm

3937 %

——




MAILING ADDRESS
P.0. Box 1690

NONDESTRUCTIVE &

Gray, LA 70359

PHYSICAL ADDRESS
2249 West Park Ave,
Gray, LA 70359
(985) 876-5559

Ny

QUALITY ON THE MOVE
DAILY WORK REPORT

Client: Greens Bayou Pipemill

Job location: Pm

]

ISUAL INSPECTION, LLC

ONSHORE
Inspection Date/Time: 05-03-18

REPORT NG, GBPM 33685

ALABAMA
COLORADO
LOUISIANA
TEXAS
PENNSYLVANIA

[]

OFFSHORE

Project: 7438

NVI job #2817

Billing Address: North Shore

P.O.# Sec# Single Can

Pt 74381

05CG:

NVI Procedure: ASME RT-03 Rev 2

Acceptance Criterla: ASME Sec VIIN

A+ AUDUMULATIONG OF DHCONTINUTIES 1« LD REATTD SLAT {HILLION 17D + tHCOMPLETE NUSIOH DUE TO COLD WP AL~ LW CR o ol
BT < AUAN TRAGUGH B0 - 007 ERRAL Ut DR DT 1P « INARIQUATT FINETRATION MW - HARADRY 0D
BPA - QURN T AREA HB » HOLLOW BEAD WD READIOAATE FTMETRATION (A2 10 HITH | PR ».POROMTY
Co AROGTRADS I+ INT R NAL CONCAVITY £+ EOLATED 110 |HQUUnNT
€ - CLUATIA FOABSTY AF - REERPLETE LI -u-g__!nuummﬂ
Job Description: Gamma Rav Inspection (Ir-192)
RECOMMENDATION RECOIMENDATION
WNE!I)-'D ;::: N e REMARKS “LE:D ::;: i — REMARKS
X REJECT X REJECT
1] Al 75.5x1.75 SA516-70N (1.75") | 34
2 0-1-2 2vilews |v 125" reinforcement | 32
3 2-34 ' | 33
4 4-5-6 v 34
5 | 67-8 v LG FE ELF s
5 | 8910 v A
7 [ 10-11-12 v X5 -0 31
8 | 12-13-14 v 18
9 | 14-15-16 v -39’
10 | 16-17-18 v 40 |-
11 | 18-19-20 | 2 views X|1"slag a1
12 ' 32
13 43
14 44,
16 45
16 46.
17 4%
16 48
19 49
20 &0:
21 59
22 52
23 53.
24 54,
25 55.
28 56
27 57
28 58
29 . 59
30 60"
Check Exposure type: Thickness__ 1.75"

Penetrameter-A
Film Delivered to:NVI
Sheets of Film;__10

B Panoramic ‘Method

RADIOGRAPHIC SET-UP SF—Z___

Superl wrrd
Mmhn?{ﬁ

c Ellln\lcl Melagcl

Hours Worked: Travel Time:

Senerator:
Zomments:
10 Spats 4.5" x 17° (ASME)

Client:
Film Type & Size:

Re

X

quired wire:__.032

Agla D5 4.5"x 17"

Achievéd wire:
No. of welds inspected:___1

Generator Fuel Gal:

Mileage:
Darkroom:

S
Clients Representative:

Subsistence:

032

-ra'y:] l Curles:_100 Ug: 035 Focal Size:_-155 _ No. of Film in Cassette:_ 1
No. of Exposures per weld:___10
Radiographer; T. Bailey L1l

Assistant: M. Wright

Asslstan't:}ffﬂ}}"l!l

Z L
=

ALY WORY R [PORT REVIRONT2} SEPT 2007

PPY¥ 35542

11048-399-7

/
Al

y BT e

Y o o

MAY 15 20

s 4



MAILING ADDRESS NV' _ REPORT NO. GBPM33686
P.0. Box 1690 N ON DESTRUCTIVE & ALABAMA

Gray, LA 70359 COLORADO

N ISUAL INSPECTION, LLC
2249 West Park Ave, QUALITY ON THE MOVE R
Gray, LA 70359 DAILY WORK REPORT PENNSYLVANIA
(985) 876-5559 |7| ONSHORE D OFFSHORE
Cllent: Greens Bayou Pipemtll Job location; "M Inspection Date/1ime: 05.03-18
Project: 7438 NVI job #2817
Bllling Address: North Shore P.O.# Sect# Single Can Pc#t 7438-1 QSCG:
NVI Procedure: ASME RT-03 Rev 2 Acceptance Criteria: ASME Sec VIIl/1
adt s ARCLIMUILATIONT OF SHEOMTINUITERS 1 FLONGATED §L A OO TS+ INCOMPLETE FUmIOH DU 1O to1a 148 B L bRy
BT+ BUAN TRROUTH - ERT TN AR LT 1P« INADEQUATE PENETRATION N - HARROW WILD
3TA=BUAN THROUAH ARIA Hi - HOLLOW BEAD 190+ »-pOROSTTY
€+ CRACK/CRACKS 1C+ TNTERNAL CONCAVITY IS1 = HOLATED SLAG INCLUSIONS.
8 - CLLSTER PORORTY IF - INCOMPLETE FULICH 14} + INTENMAL UNDTROIT
Job Description: Camma Ray Inspection (Ir-192)
RECOMMENDAYION RECOMMENDATION
“:"E(;D ::;: v i REMARKS WNE(;'D gll:: i AocERt REMARKS
X REJECT X RBJECT
1 A1 R1 75.5%1.75 SA516-70N (1.75") | 31
2 | 18-19-20 2vlews |V 125" reinforcement | 32
3 33
4 34
5 36
8 38
Z 37 )
8 3 o B
] 3g
10 40°
11 P o
12 42:;
13 4;r
14 44,
16 - 45
16 46!
17 a7
i 48
19 49,
20 50'
21 s
22 52
23 55-
24 54
26 5‘3;'.
26 | ss.
27 s7l
28 58
28 68
30 60
Check Exposure type: RADIOGRAPHIC SET-UP SFD 20" Thickness 1.75"
2 BPanornmlc Mu:llu;.l. : -

c EnDycal Mél_h_pd n ﬁiﬁ:ﬁ&ﬁen ‘/
. 8~

"--«:u'_—:-z'ﬁ/ .
A e ’:I_\.‘
==

I Ao
. =4

-rav'_l_]_ Curles;_100  Ug: 045  Focal Size: 155 No. of Film in Cassette:__1
Required wire:__032 _ Achieved wire:_.0%2 No. of Exposures per weld:___ 2

‘ilm Delivered to:NVI Cllent:__X _ No. of welds inspected: 1 Radiographer: T Anlny 1ulil
sheets of Film:__2 Film Type & Size: AgfaDs 4.5"x17" . Assistant: M. Wright .
:Iours Worked: Travel Time: Mileage; Subsistence: Assistant:J. s 1)~ ]
3enerator: Generator Fuel Gal: Darkroom: ; Assistafitys | L7 L1/
Ll r 7 e

omments; Clients Representative:
2 5pots 4.5° x 17" (ASME) I

T ~ R.LEE
PO 135557 T1048-393-7 WAY 15 209




heats D2

DNor— 2. A=0 X. /RO CS @ipe L7092 ~ ¢ p
METAL-MATIC, INC. STEEL TUBING

629 SECOND STREET S.E. MINNEAPOLIS, MINNESOTA 55414

V)

e TELEPHONE (612) 378-0411 FAX (812) 6053498

Certificate of Compliance and Analysis

1959621
Conalgnee NATIONAL TUBE BUPPLY CQ MMEOden¥
BN of Ladlog # 403648
8HARI MOTOR EXFPRES
925 CENTRAL AVENUE Shippedivis i
UNIVEREITY PARK 1L 60466 Quantity Shipped L
Addresy “"
Customer Order # 7042
Date Shipped 07/268/14
Item 4 SRR l Customer P/N ]DOM0325001201020-1 Customer Bpec 1 ASTMRRS LIRS
Pencription 3.2500DX3.010I0x268., 000 Customer Spee 2
66129647 66129648 68129649 6612965) 66129652 66129653 66122656 66129657 66129660
Lot Numbers 66129661
Steel Grade 2420
Rl Chemical Froperties
uaxszn‘/ C-.200 HN-,443 P-.0LD $-,012 AL~.056 SI-.012 V-,00)0 CR-.020 MO-,005
CB-,001 NI-,010 CU-.D2D TI-,001 SN~»,003 N-.004
u85741v" |c- . 190 MN- . 44D P-.01% 5-.009 AL-.046 SI-,016 V-,.001 CR-.040 MD-,005
CB-.001 NI-,010 CU-.030 TI-.001 SN=.009 N-.005
HB‘:’MZ\/ C-.190 HN-.4640 P-.01% S§-.010 AL-,046 5I-,016 V-.001 CR-.040 HO-,004
Chemlstry CB-.001 NI-.010 CU-.030 TI-.001 SN-.00& N-.006
Heut Tenslle Yiel o Hard
Number Supplier Strength Strength Eloog ardness
Da1621 U.8. BTELL (Gary Worka) 76400 PSI 66000 PSI 4D.0 % 83 HRB
Mechasieal MBAT4) Y.B. OTBEL [Gary Works] 77500 PSI 67900 PSI 40.0 X 84 HRB
Properiles H86762 0.6, 9TREL (Gury Works) 85000 PSI 76900 PSI 30.0 % 86 HRB
CTRY OF ORIGIN - USA EDDY CURRENT TEST
Testa Paaned
Specin Kelted and Manufactured in the USA
Notes

[ Hereby Certify that all tubmg was manufacured in the USA and conforms wilh applicable specification(s) listed above, All iests
required by said specifications were successfully performed.
7/30/14
Stgned Qunllty Depsrtment Date

e (2.2

R.LEE
[30#53’/33& 110&8-399-1:-_ MAY 15 2018



ﬁm/@?@ MTR# ]§/7//

le POlLine#

TPI Wo%m Certificate Heat# ngg{ QL‘/

TUBE INVESTMENTS OF INDIA LIMITED
TUBE FRODUCTS OF INDIA - MODULE -1

IN LA POST BOX NO.4 & 18, M T 11 ROAD, AVADI, CHENNAI - 600054 muruvgappq
Cnstomer 1 SALEM STEEL NA, LLC TCNo 1 PARSCITROSEY

Order Noy + TP17078 A1SJUN-12 Date 128-AUG-17

t/

Deseription ¢ PRECISTON STBEL TUBES - CDW . Inyoles Ne 1 02010000145

Spocificadon ¢ ASTM AS13 1020 01 lavodee Date 2 23-AUG-1T7

Condlten L5RA Job /Matck No  : RBCH ISR

Bueadle No‘s t TPITO78-24-1 (6170339] 1) TF1707824-3 (01701391 2), TP17078-24-2 (GJ 7013913}

Cant Part No T,

Buadle : CUSTOMER SI1ZE /COMDITION MQUANTITY NSROSS WEIGHT /TAG MARIGHNG TWO.NO, /SPEC &
Tagging GRADE /MESTINATION / BUNDLE NO JCOUNTRY OF ORIGIN.
Tabe Mariieg : PONO, /ITI-ED SIZE /SPEC JICONDITION/ TAG MARKING/ HEAT NO, (MADE IN INDIA.

?. Uow 1 Inches

Skee $3250X3.010 X 520 % 20' /22 -$SRA

Quenmtity ln; 979212 Wy

LADLE AKALYSIS ;
Procest | MeatNa | AC | %Mo | %F | %S | %St Al | WCr | %N | %Cu | %NIo
Min 1 3
Max B Y ECH
Oba 31364 Y] 416 | 01 013 ]
Full Spcdon Temale Tient ot Hocot Teenp Ko wat) M"" Drbaseraiont i ¢ Inches
| et | Teat Y8 | 185 Tog. Horduew 'G5 [7I6°] (3pm  joOD [I6 | WP Lea
| % 35006 G 10 73 M N EE T
—— T ]
13 T BEHdix : 0| 5.
O | M BT T 7 CU 7 — ) 7] <] | ORSadax | 3255 | 3008 a | Higd
| Teekhaloghial Texta 1 A ':__1 [ Now-Detlructive Teats 1 T ]
Tert Spec Ressit Ten Spee Result
Crmsling . Etraighonces OJGNO00MM MAX [ 83a/1006 |
Fleriag = - Lddy Curreat [ 1SR TTITIn oY, 1
1 TR
| Fiasging 52 - UTtraoemia Test ] e
| Rev, Viang, pplcation Terdag
b ﬁmmumwmuw&ewdmmmnﬁmkmu
for Tube Investments of Indin
Prepared by: o _M Unlt: Txbe Products of lnd
Quallfy SMA [ochargs Slpnature: ﬁ' t{' A
Methavan M
Mypr-Cality-IP-TY

| R LEE
P?#éEVEEé T1048-399-1 MAY 15 201



TPY Work Test Certificate

TUBE INVESTMENTS OF INDIA LIMITED
TUBE PRODUCTS OF INDIA « MODULE - 1

Prepuredby: W0 Y amn)

Quality Shift Incharge Sigwatare:

Unit: Tube Produets of fudis

ﬁ‘-
Mauthaven M

Myr-Qual(ty-IBP.TP

INO A POST BOX NO4 & 18, M T 1 ROAD, AVADI, CRENNAT - 600054 murugappo
Crrtomer + SALEM STEEL NA, LLC TC No 1 PAEBC178056)
Order No. + TP17078 /1SJUN-17 Date $ 28-AUG-17
HS
Deseription ¢ PRECISION STEEL TUBES - CDW Involea No 3002020000150 <
Specification : ASTM A513 1020 GR Inyolce Data :26-AUG-17
Coadition s SRA Job /Batch No : RBCH1708282 -~
Bundle No's 1 TP17078.24-4 (017014035), TP 17078-24-5 (017014036)
Cust Pert No s
Bandlps : CUSTOMER BIZE /CONDITION /QUANTITY /GROSS WEIGHT MAG MARKING / WO.NO. / SPEC &
Tagging GRADE /DESTINATION / BUNDLE NO /COUNTRY OF ORIGIN.
Tubs Marking 1 P.ONO. /TFL-ED /SIZE, (SPEC /CONDITION! TAG MARKING! HEAT NO. MADE IN INDIA.
P, Uom 1 Inches
Stze 13250X3.010X .120 X 2¢°/ 22' -SRA
-
Quantity Int 739206 Ft
LADLE ANALYSIS
Process | Heat No. | %C | %Ma | %P | %S | %51 | %Al ACr | %Nt | %Cu | %Nio
Min B1J K]
Mux 23 & | 035 | 038
Ob1 PI1364 B Als |[Tofs | 002 | 012 03
Pl Sectlon Lavgitmdinal Teasle Test at Roosem Teamp Rockwel | Roughnes | Dimeniians s § laches
Tet [HatNo | Y5 | 78 Rlae, Hardsen | Spec D D WT Lea
Mia 35000 | 10 73 Mia 545 il 340 |
#57 FoBs T o
F ¢ 1 E HRB BS-Min Q| 249,
o83 | pa1acs 63729.12 72133.12 z L2 = | |[ObsMax [ 3357 X [
Technolopieal Tettn y Non-Destructive Tesls :
Test Spec Reault Test Spec Reyult
Crusblng - Streightuess 0.76/1000MM MAX, | 0307 1000
Flariog Eddy Curvest 100
Flatteaing - Yimal “DEFECT FRED
Flagiap 3 U je Tt - y
Rev, Flang., - Ayplestlon Tetiap
, Gy
.i‘-ﬁ. imwuut_\- thatihe goods are rupplied ax per e purchass order 1nd rpoclliea i Requlimments
far Tube Investuments of Tadls

PO#£3733(

T1048-39g-



CERTIFICATE OF ANALYSIS
CERTIFIED MATERIAL TEST REPORT (CMTR)

ESAB PART: 1042F05
DESCRIPTION: 65 035X44#SP
TEST No: 010000051635
HEAT No: 065 414049
Trade Name -

Trade Type -

Diameter -

Certifications .

Chemistry:

CARBON %
MANGANESE %
SULPHUR %
SILICON %
COPPER %
MOLYBDENUM %
NICKEL %
TITANIUM %
ALUMINIUM %
ZIRCONIUM %
CHROMIUM %
VANADIUM %
PHOSPHORUS %

This material is manufactured in USA

EN10204 Certificate 3.1

Mill Test Report

SPOOLARC

65

0.035

AWS/ASME SFA5.18; ER70S-2 H4

0.050
1.14
0.006
0.51
0.03
0.01
0.04
0.120
0.07
0.050
0.04
0.000
0.004

This material is certified to be free of any mercury

The ESAB Group, Inc is certified to 1ISO 9001:2008, ISO 14001:2004 and OSHAS 18001:2007.
Registered under the following certificate numbers:
106973-2011-AQ-SWE-SWEDCA/2006-SKM-AE-1093/2008-SKM-AHSO-143.

The undersigned certifies that the product supplied will meet the requirements of the applicable
AWS Filler Metal Specification when tested in accordance with that specification

This certificate is produced electronically and is valid without signature.

Please refer any queries to:

ESAB Welding & Cutting Praducts. 256 Midway Drive, Union, SC, 29379; Ph. 1-800-426-1888

CUSTOMER QUALITY LEADER - Jerrv Kises

PO*tzv332¢ 11048-399-¢9""

www.esabna.com
Date:04/12/2018
Page 1/ 1

R. LEE
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bt F is2 7700

Comrectn Cs Pleke

Industrial

Technology

Centre

200-78 Innovetion Driva 1 Winnipeg, MB ¢ RIT 6C2
TeL: (204) 4803333 | rax: (204) 480-0345 1 1-800-728-7933

www.ite.mb.Ca

Mechanical Test Laboratory Report

Prepared for:  Ms Brends Smith ' 'Iicpurl No: 17187-88

Adminisiation Supervisor Date: 5 Des; 20,7 .

Russel Metals

1359 St. James Stregy, PG, Box 39 Phone: " (204) 772032

Winnipeg MB R3C 2G3 /._,/ \
Sample Description: --"_"'., cc bulaw e =" ("\r\ l
Smndard!Schiﬁcaiibn ASI M rs ARy r.jl Mathéds for Tenslon Testing of Metallic xlnlcmﬂ

“Tests accredited h)‘ e %lahdardw Couneil of Canada to ISOIlEC 17025 indicated.wi

e Note: Samples W:il,hufrctamcﬁ fir 90 days unless cxplicil mmngameﬂts/um siade with ITC,.

1l “,\ ? i
Test Resitlts JJ;‘ e (¥ ) I | ((3 O@ / e r'"y

4 ‘Tnbloi Tenslle Tcst Résults \.'

I ad TN
Specimen ID - <*| 'f'h!clmess /Width_|—Yleld .| ~Ténslle | Modulus | Elongation
tm} /(llﬂ _Strengtti | Strength (Mpsi) (%)
iy e R A N (711
1567700-B-147963 | 01835 “0.507 86 75 29.0 32.1
1567700:M-147963 | 0.1840 | 0508 | 86 | 76 29.9 29.8
Grade 44W (Transverse) Min 44 85-80 N/A Min 21
Grade 50W (Transverse) Min 50 65-95 NIA Min 20

Comments:
The samples meet the specifications (or 44W (Transverse) for the parameters tested,

The samples meet the specifications For SOW (Transverse) for the parameters tested.

End of Report

T A e

Tom Manson, P. Eng,
Mechonlcel Engincer

Prepared by: ‘h}uu}(lrb/(

Daniel Godin, C.ET,
Project Teehnalogist

Reviewed by:

Notes

b Thys repart iy prepared for the exclusive use of the chierd tamed heain The miatesial reflects the Industrial Technolopy Cenire's best
Judgemeat in light of the infarmmiion avallable (o [t ul the time of preparstion. Ay use thet sty thind puny makes of this report, or ary
relfance va o decisiony uken based upon (1 are the seaponyibility of sueh thitd party. The Industin) Techaology Centes pectpis no
responzibility for damages, (fany, sufered by any thid pasy as  eesud) of decitions made ar setions iaken based on this repon.

Aay repont refery unly 10 particular subject ceferred to in tond report No representation is made vogarding other similor urtisles

ITC shall not be used in any conneclion with Ihe sdverusement, affe), of selc af sny groduet process of &rvice without writien eonseat

Copyright of Ihis repait is owmed by ITC snd may nui ba reproduced other 1haa In futl, sxcept with the prior written appraval of ITC
3. ITC Mechanical Test Labarmacy (s SCC sesredited 10 ISOIIEC 17028 for apeeific procedures

[N

Russel Tensila Report Ver, 2016-03-01

LvLTe S8 pESRTEND |

O#43933¢

Au Afency of 1ho Peavines of Manlisbo

Page 1 of 1 180 9003

11048-399-1_




Ao r~

VIV)

Hal # AN

847

3.-280 X. [Ro Cs Pipe

8o gs4o

STOLL - ¢ p

METAL-MATIC, INC. STEEL TUBING

629 SECOND STREET § E, MINNEAPOLIS, MINNESOTA 55414

TELEPHONE {81

2} 378-0411 FAX (612) 6053496

VALY
= - e - — = i
Certificafe of Compliance and Analysis
199821
Conslgnee BATIONAL TUBE BUPRLY QO ._h_‘f[_lo_'dgfu i
BB nf Lodtug 407648
== | - o I THHART WATON EXPAERG =
925 CENIRAL AVENUE (Shipped ¥l S ——
UNIYBRIITY PARY T1 60466 Quantity Sipped A
Addreas - =
Custumer Order # §7042
Date Shlppes 07/25/14
e # 139864 l Cuatower P/N {lﬂ_\\ehﬁ.:sun13t’!lrm.a-J. Cuntomer Spee 1 ASTH ATL] 75
Description T I500DK . D10YBRIEN . 500 Customer Spec
66129697 GE12960D 66120615 84150681 EETT5ens 60120055 66129656 66125657 GOLEGRAD
Lot Ruinbers 66129661
Steel Grade 2
Heat Chemjeal P
Numlser hemical Y roperties
0&lé21 \/ C-.280 HR-.440 P-. D10 S-,0¢2 AL 05K S1-.012 ¥+,001 CR-.02¢ HO-.D08
GB-.00% NI~.010 Cu-,020 TI-y803 SN~.003 N-.004
!{34741/ C=.180 KN-.%40 P-.D13 §-.009 AL-.04E SI-.016 Ve, 081 CR-~. 0640 MU-.,00%
| CB~. 001 NI~. 03D CU-,B30 TI-.800 SN-~.009 H-.DO0S
HlJﬁ?-’uH‘// C~ 190 HH-. 440 P 018 5-.010 AL-.046 $1-.016 v-.001 CR-.,040 MO-,0D4
Chemlstey CB~.0CL HI-. 010 CU-,030 TI-.000 SM-.008 H-.004
12 ol ’
Heag "enslle Yieki .
Nuniber Suppller Strength Strength Tong PG
nal621 U.S. SYREL {Gazy wWorks) 76600 PSI. 46000 P35I 40.0 X 03 HRB
e N8GT4) Y0 CTEEL {Gaxy Murka) 17500 PSI 87900 PSI 40,0 x B4 HRB
Propeitles H86G742 U.B. STEEL (Gaxy WNovks) 85000 P51 76900 PSI 30.0 X 85 HRD
OTRY OP ORIGLY - URA BODY CURRZIIT THEZ
Teals Passed
Special Molteo and Manutactured $1 the usa
Nutes

Signed

“Re (2.2

1 Hereby Certily 1bat all bing was manuiacioed w the USA
reguticed by sairl specifications were sucecssiully porformed.

and confornss with applicable specification(s) listed above. All iests

Quslity Department

/30714
Dute

FORLZ773L

11048-

399-1_

<. LEE

MAY 15 20m



“m:@ Dac 12 12 25p Apex

% ot # Raugz. @5°cd

— aen<s-Ifi=-Imetals
CERTIFICATE OF TEST

4032548553

Page 01 of D2
Certification Date
31-pU0G-2012
CUSTOMER ORDER NUMBER

PL384
CUSTOMER PART NUMBER

Invoice Number
5142039

ENCORE METALS DIVISION OF RMCL
7808 - 5187 STREET S.E.
CALGARY AB T2C 2Z3

APEX METAL INDUSTRIES

SOLD TO: APEX METAL INDUSTRIES SHIP TO:
BOX 8, SITE 12, R.R.9 BOX 8, SITE 12, R.R.9
CALGARY AB T2J 5GS CALGARY AB T2J 5
Description: 1018 HR BAR  ASTM AS76

Line Total:

1329.718 LB

5 RD X 20' R/L
BEAT: 239482

Specifications:

ITEM: 503413

ASTM AS76 ASTM A29/AZ25M EN 10204 3.2
ASTM A751 ASTM A370 ASTM E10
ASTHM E381 ASTM E4S METHCD A ASTM Ell2
ASTM A255
CHEMICAL ANALYSIS
(& MN ST P CR NI Ccu
0.18 0.87 0.24 0.031 0.011 0.Q7 o.1l0 0.22
MO v AL SN H
0. 0090 0.002 3.027 0.016 0.0001
RP?W R115308
COUNTRY OF ORIGIN UKRAINE
MECHANICAL PROPERTIES
YLD STR ULT TEN YELONG %RED HARDNESS
DESCRIPTION PS5X bsSI IN 02 IN IN AREA BHN
34800.0 64500.0 33.0 52.G 129
IDERL DIAMETER : 0.42 IN CRAIN SIZE 7 - B

Thes aboye dita were tatwcribod (rom the mamufastorer’ s Catificste of Test afles venification Materiad did not camd kil contact with mercury while 1o

[or commplieleness and specilicabon rrmplirernants of e informoGon onthe centl Aale Al est Uy poRSESHON.
nsule remain on file subjeci to examd nation -
- —_ N
< G o e
We lsersty evth {v (hut the matainl covered by this ropert wall ynoct the wpplicabic roquitmments — Pt e e m ST,
- ~~——
described here o, ndiding Ay specification forming & part of the desaiption T

The willfo} roeording of Taise, fictitious, ar fawdwent Raliments 1n gonacetion with les) readis

may be pemishable s s folpay ouder fedanl saiules
r .
S {8

a4 QA482 : o
Pt L3023 1048-399-1

MAY 15 208
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L b-66E-pyg

802 S 1 4w

RIXLE2 ¢
R R TR Sof

LIEBOVICH sTRRL.  Hen ¥ PO/ BTSLE

1" % 7.25°0OD EBP Plave

$375434 -~/

Certificate of Mill Test Results

50 CHE-Ms128-00) 2ZFcb1a

Pgin2

Merouny Pesl st COME N CErEd WO T prai] Sy T

- £SO 0022043 Regrsived, MED Cencten
™ indicwrms xS raehed sl basfact yredt in T UB A

werwkarh Hg
ey ing pocres. Cartlisd n peoosance wily BN 12300 L1 No weilid repelr hes beee: perisimed sa R maiensl
NACE AB21T5 AANE L 21 3 COLPLIANT Fully Wifed Fre Grom Manascired 10 5 My klied foe prbe paaciies.

oy fre counicaton,

FPAHT NO. A
{ e
MNLIC=CCIES MWL TEST CERTIFICATE e
1700 KLY K2 mz‘w
. Tercnisesa, AL 33604
NUCOR STEEL TUSCALDIOBA, ING ESotend
fal rerer o frleER T T (DR

Lodd Member Tally |1l Order Mmber PO M3 | Line 30 Part Musher tificate Momber

NLESGEY 00000007 1407 N- 180751004 JOH-10911 4 |SrsgaEL-1 13/2171011 1A:07

Grder Oescription: SaTd 10
Pou Rgll Plate CUPE, STED. Besrdoamris L

ASIE 79, 1.0000 TW v $6.000 TN = 260000 1Y ship T2

altity Plan Desoriprion: DWriL STREL CHICALD BOURBCABATS N

ATIETOOP . ASTH ATIS-78-16/ASE SASIS-7O-17AR Tent T

ALSENYE MAQIME TEMONAL Chieage IL
Shipped | MaatiSlob |Cartifisg) € | W | 7 | 5 | 8 [ | M | O |0 | @& |V | & | W i ¢ | | 3M|a
Ilem Ml 4
TEIS2USA | BaGE3E-0L voo | BIXSEIE | 021 | 1.54 [0.01510.002) 023 | £.23 | 9.05 | .07 [0.023[0.003 | 0.00% |0 C24[0. 002 |4 D13 f0 02 | 5 200 .42
TRIS2888 |Ermesad-oc oev| presads | o.rn | Lod |0.03%]o.o02] 0023 | 2.13 | 0.0% | 0.07 |0.023 0,000,007 |0.024(5.002(0.0311 | 0.0002 | .OKZY 0.42
YRVIZBCA [ wrasssg-us ~=s| §7s438 | D.21 | 1.04 |0.015)0.007) .27 | 0.32 | D.0S | 8.07 |0.933|0.001|0.005 | 0,024 | 0. 007 {0,031 | 0.m02 | 0.0023 08.42
FRIPCE | WTEANIE-04 = | srzgadn | 0.71 | 304 e.pasie.mr] e.23 | 0. | 0.3 | 000 (D33 g 003 (0.005 s cqeo toze ann o ooz | o onze 0.42
JRISTESR | R7ISAIGQs st* | FTxmAIR | ©.31 | 1.04 [8.015{0,002) .28 | €13 | 0.2% | 0.07 |9.013]0.003{9.003D,038 5. 002 5, put} 0. 000z | 0 oOXY 042
1018289 | 17%%838-08 >~* | srzaads | 0.Z1 | 104 [0.056.002| 0,23 | 0.03 [ 2.5 | 6.07 [0.0%2}0.007 |.008 {0,028 [ K007 | 3,811 | 00002 | p.uT3 0.42
TRASZESA | APR442I-E¢ T20| A7xaqll | 8,22 | 1.06 (0.084(0.0010) €.28 | 0,18 | 0.0% [ 0.0% [0.029[0.003 (0,205 0,026 0.934 19,011 0.0004 | 0.0318 .42
TGRS | A7X4421-04 *v¢ | ATRAI2Y | o.71 | 106 (0.asjaod| a2 0.1) | 0.0 | 0 o9 |0 2780003 0.001 [0.08]0.002|6.011] 0, 0002 | 5.GOLA D.42
TEIG2ECA | ATRAGZ1-04 **» | ATRAM2L | 0.71 | 2.06 |[c.008(s.001| 0.22 | 0,13 | b.06 | D.09 (8.029|C.003 | 0.00S | D w26 |0.002 |8 .011|0.0002 | 0.1 82
TEISZHCE [ ATHAARL-D4 **0 ) AQXAA21 [ 0.71 | 106 |D.OWN (6. O0L) o, 22 | 9,19 | B.06 | 0.09 19.024]0,003|0.009 |0 U18[0.002 |0 011) 89,0001 } 5. 0018 0.%2
B L - ] by 2 An rily V3t O prouaey SeacTiend Shen® pavsed 8F O 2 T2l sagpared

(2l L
O Tser ™ - etz

Dec Mo, ﬁ_uam ivecl7 by Jidipowe
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- Certificate of Mill Test Results f
\BOVICH STEZL PO/Re 7B e
Sﬁ PLA & GRAT SO CHi-086458-001 p-TE VI
H R 00 Do % 2 0 Pg22 f
BARTNO, Avbie 1
H u c a n NILL TEST CERTIFICATE tipe:Rietit
V0 WAT 1D L. ]
NUuCoR STEZL TUBCALODSA, IND. Tescaloshs, AL Je0e-20K i
3 ED-L30e J
custosarya il artmk. ton :
Lowd orimr Tally [Nl Order Wmber [P0 WO | Lina @ Parc Nusber CarciFicate Raber  [Prepared E
WLEFEED 0000000749407 {-160757-004 |og-10953 ¢ STS99070)~1 1172371017 14:07 -
Crade ll!ut.:-r:
Crdar Description: Sald T2
Wyt Kol) Page PEL STEEL Bowrbonngis IL -
ASIE 7D, 1.0000 DX x #6.000 DM ¢ 740.000 I8 Ship TO: £
Qusl ity Plan Bescription: PEL STEEZL. CHTCAZO BOUREDWATS 1L -
ASLETDGP: ASTH AYI6-70-3D/ASHE SAS2E-79-13AR Sent TQ: b
EILERE RARIAE TERMERAL (Chizzes T
Shipoed | Cartified | Wn/Steb | YTald | TamefBe| Y/T | ELOMCATION % | Beyed | Hord Charpy Ixsacts (18-} Shear 3 Tast
2208 By Taaber by [ 1] b F i 1y o M jSi2eam 3§ 2 3j Mrg 1 F 1 e | Tem 'a
TKIS2ABA | STELE2BFTT |p7Akd36-00 oo | (5.5 | 722 | &2 | 4nt
FEL52508 | STRIMASTT [arweaad-a¢ *** | 3.5 | 1.2 ez | v E
TRINIEDA | STKRSISFVY | WGE3D-0C 424 | 45.5 | M.z | @7 | 1.1 i
TQsiem | STRISIOT | BnmaiE0e v 45 5 | 732 | .2 |k H
TRIS250A | STRISZEFYT | ATRS3I-04 o[ o5.5 | 192 | &2 [ 411 i
IKISZA0A | SIKISTBFTT (B7XED3E-04 ~o| 4.4 | 702 | ®.F | ;12 £
TRISRE6A | STRINZHIT | A7XMN -4 +*o| 52.2 | 76.1 | €7.3 | 40.7
TEI6260R | STKIEZEFTT | A7XALI1-06 *0e | 82,2 | T6.1 | 613 | 0.7
I1626GA | STRAEINETT [A7xaa21-0¢ ~>=| 1.2 | 52 | @3] 40,7
TEIIRCE | SPKISTEFTT (ATXMNI04 +2| 512 | 26.1 | @.3 | 0.7
Ieemtr 10 PCS 1D Mgdghte  £3281 AS

NRFZTY N et RN

,.

Al Des

HACE MAEITS ANHEX 2.1.2 COMPLIANT ALty Xkt Fine Crady

150 KEIZ20YS NegRwed, PED Cantied

“T Sz Heols sl gnd Nrrvischured m D ULSA

x Ve
i actodance Wi €8 10204 3.8, No

sing presra e hos sy emiaey been wat by Be
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s @ = PRODUCT CERTIFICATION
AFON7ube
NLK1568590

JMC STEEL GROUP

20 Church Stroet

Whoatiund, PA 16161 SALES ORDER

DOM 0008207287
a \'-) XD ' a C.—D O
S0LD TO SHIP 1O
NATIONAL TUBE SUPPLY CO, NATIONAL TUBE SUPPLY GO, U 3
926 CENTRAL AVENUE 525 CENTRAL AVENUE
J UNIVERSITY PARK, IL 80486 UNIVERSITY PARK, IL 60466
USA usa
&
u-ud—:ﬁ N ASLESID 3.IPX .25 ¢S Poc
CUSTOMER P.O. CUSTOMER PART GQUANTITY  BNOLS LADING NO SHIPMENT DATE_I
|- B4423 DOM0375002501026-1 4,860 FT 17 5545947 44 |y,
| SPECIFICATION EDTRN37500.2600-0607
Grade 1026AK
0.0, 3.7500
LD, 3,2500
Wall ,2600
Temp Stress Rolleved
Random Length
Tube
ASTM A-513 Type 5
Cold Drawn Electric Weld Carbon Steel Mechanical Tubing
CERTIFICATION REQUIREMENYS
Chemical, Ladle Analysls, %
o Mn P 8 8i Al Cu Ni cr Mo v
.24 .65 . 009 .002 .038 L0582 .02 .01 .03 .60 . 001
Ca
. 0030
Physical Tests ]
Malt Mill Malt Country Melt Practica Cant
Novolipetek Ruaaia Basic Oxygean Btrand
Reduction Ratio DFARS Compliant
>6:1 No -
Tubing Mechanical Test Results
IEST UNTS HIGH LOW AVERAGE
Yield,PSI PsI 86036 85038 95038
Stevan M Grabert, Maneges, Tachnical Services, belng duly sworn according to law, depasas

Campany

{C) Sharan Tube Cempsny - gte302 (v6.0)

,39#237336

and says that the lgures sel farth sbove are comect, a8 contalned In the figursa of Sheron Tube

11048-399-1_

Page 1of 2

Date Printad: N/1ﬁﬂ E E
n L

MAY 15 208



PRODUCT CERTIFICATION
aFON 7ube e owocs
20 Choh o NLK1568590
Stro
JMC STEEL GROUP — SALES ORDER
Whestland, PA 168161 0005207287
SQLDTO SHIP TO
NATIONAL TUBE SUPPLY CO, NATIONAL TUBE SUPPLY CO,
826 CENTRAL AVENUE 926 CENTRAL AVENUE
UNIVERSITY PARK, IL 60466 UNIVERSITY PARK, IL 60466
Usa USA
' CUSTOMER P.O CUSTOMER PART QUANTITY BNDLS LADING NO SHIPMENT DATE }
84423 DOMO0375002601026-1 4,880 FT 17 ¥R05501") W
Tensile,PS| PSI 106738 108738 106739
Elongation,%-2" %-2" 24.40 24,40 24.40
Yield/Tensile Ratlo 890 880 0.880
Rockwell B Harness HRb 82 92 82

marcury, any of Its compounda or any mercury benring davices during the manufa
not conlain any polybrominated biphenyls (PBB) or polybrominatad diphenyl ethare (PBDE),

Cold Drawn Elnctric Wold Corbon Stosl Machanical Tubl

orfiner. All steal fully killed Manufactured In the US.A,

End af Cartification

Cortiflod Test Report Typs 3.8 In accordance with EN 10204180 10474/DIN 680048, Matorial has not come In direct contact with
vlured process, losts of Inspections. Material does

ng Meeling tha Requiremants of ASTM A513.16 Type 5, Eddy Currant Tesled
por 88.2.1 or Flux Loakage Tosted per 88,4 or Ultrasonic Tosted per 88,3 No weld repalra huva beon performed. Hardness and tonsile
tasting conducted por most currant editions of ASTMAE1Y 85 and ASTM AX70. Yield Strength determined @ 0.2% offaot. Graln sl K5

Slovan M. Grubart, Manager, Technleal Services, baing duly swomn sccording lo law, daposes

and says [hat tha ligures set forth sbove are corred, as contalned In (he figured of Sharon Tuba
Company,

(C) Sharon Tube Company - qtc302 (v8.0) Pags 2 of 2

POEL3Y33L 11048-309-71"

Date Printed: DWZ-GTBLE t

MAY 15 2018



Covmcd—u. CS plake
Po: 1toat

Thio Contract In Jubject To The Tarma And Conditians Of Ssla Shown On The Ocdar Acknowladgement .
Cd Contrat est Sujat Juz Tormes 6t Conditisas de Vanto Tndlques Jur 1'Accusa de Raveption da¢ Commandg,

ArcelorMittal Dofasco G.P. TEST REPORT Attention: winpnocthaplrusselmetsls. com
P.0, Bux 24460 RAPPORT D*ESSAL Emsil: winnnorthap@rusnelmetala.con
Hamtlion, Ontavio Date: 08/27/2017
LON Wb Pagn 1 of |
~Pugchase Order/Ron de Commande~ ~Cuntomer/Cllant- ~Sulew Order/Bon da Commande- ~Vandor/Yendoue~
51049727-40CT 243000 H52 264699012
~Bill of lLading/Connaisnament- ~Packing slip/Burdareou da Charge- -Vehicle or Corrior/vehicule od Teansparteurs
502058
~$old TofVandu A~ -Ship To/txpedinr A=
RUISEL HRTAIS INC, RUSSEL METALS INC,
?.0, ROX J9 1359 8T, JNMES ST.
HINNIPEG, MB. HINNLPRG, NB.
AL 26) RIW OKD
-Spec/Noem 4t Spae- -Matorial Dmsoription/Deseription du Mateyials
DOFASCO GUC.21 44W/50M (01/11) HOT ROLLEC STEEL SHEET
STANDARD TH{CKNESS TOLERANCE STRUCTURAL STEEL
ETANDARD UNEXPOSED SURFACE coILs
HATERYAL CERTIFTCATIGN REQUIRED HILL EDSE PLAIN DRY

CODE QI 281702
76 1810 WIN (1910 X 60 X cUTU
WEIGHT: 544320 LHS
-Tost Methods/Mathods d'Basal-
ABTH AJ70, ELOAS, 8415

HEAT
COILEE  C Mn P 3 1 Cy M Cr gn Ha Als At Cd v T4 Ca i} [} 0
147963 .06 .52 ,009 082 04 )@ 0% .07 0ML .04 030 022 .030 .0O4 013 .003 ,007) .0002

MACHANICAL PROPENTIES/PRCPRIETEA MWECANIQUES

TEST UNITS KBl GAUGE LENGTH 2 1KCH

BERIAL NUMHER LIET #  DIR YIELD SBTRHENGTH ULTIMATE STRENGTH YELONG

NOMBRE DE YERIE FARDEAY RESTSTANCE A [A RESYSTANCE A LA ALLONG
B'RLASTICITE TRACTION

J15847/00 4008530 L 58 1] 0t

(*] - Hethod of olongatlon calculations at fracture, ¢/ Méthode de culrul de 1'allongemont: au point de Eracture,

RS M e AR S s e n o e om A 4 Mo M A R R oe e om WMo e B 4w oW e 4w o kW m oW om R o o w4 e W v om e e o e o

051096850

Ne Certity That The Materlal Described llereln Conforms To Tha Gpacifiecation Ghowa On This Desument
ArecalorMiseel Vofesco $.P. am por Johw Duric ~ CMTL Superviaor
The Nosulits Aalate Oply To The Itema Teatnd
This Roport Shall Hot Be Roproducad Ewcept In Full WithoUt Tha Exprogsoad Wrltten Appsoval of The CHTL Supsrviaor

11048-399-1

HeodHr 1479632 .. WAY I 6”26
FOFL3Y33L, -

-]
]



Tealm1¥%| ==
CERTIFICATE OF TEST Page 01 of o1

Certification Date
29-MAR-2018

CUSTOMER ORDER NUMBER
TEAM TUBE DIVISION RMCIL, Invoice Number
1559 9154292
CUSTOMER PART NUMBER 5039 72ND AVENUE SE
CALGARY AB T2C 3H3
107941
SOLDTO:  TECHNOWORX INC SHIP TO: TECHNOWORX INC
4788 50 AVE SE 4788 50 AVE SE
CALGARY AB T2B3R4 CALGARY AB T2B3R

Description: 1026 DOM SRA A513/5
4,750 OD X 3.750 ID (.500 W) X 20/24' R/L Line Total: 27 FT
HEAT: (83585 ITEM: 107941

Specifications:
ASTM A513 TP 5 15 ASTM ES570 EN 10204 3,1

@ MN P 3 SI NI CR MO
0,25 0.73 0.006 0.002 0.02 0.02 0.03 0.01
Ccu v AL SN CA N TI B
0.06 0.001 0.03 0.003 0.0021 0.0074 0.001 0.0001
CB
0,001

RCPT R356542

COUNTRY OF ORIGIN : Usha

MECHANICAL PROPERTIES

YLD STR ULT TEN $ELONG %RED HARDNESS
DESCRIPTICN PSI PSI IN 02 IN IN AREA RB
83900.0 95000.0 16.0 92
The nbove dala wore uanserlbed from the manufholurer's Certificale of Test afier verficatlon Material did not come in cotnct with mereury whilo in
fov conplelonsss and speclficetion requiremonts of the infovination on the corilficate. All tost our possession, TERRY GALBRAITH

rosulis vemnin on Mo subjoct Lo examinalion,

We horeby cerlify tint the materlal covered by this report will mesl the appllcable requiremonts <
described lierain, {ncluding any specification forning n part of the deactiption.

The willful recording of false, ficlltions, or Gaudulent statements in connaction will teal resulls
may be punishable aan felony under fedoml statuton.

RO L3182 11048-399-1

MANAGER, (.‘r_mP(}JT_A'I‘IMKI,[lﬁsm




DM AHS0 », |20

SRR

GOOD LUCK INDUSTRIES
[ A UNIT OF 0OULILACK RITEL TUREN LT3 |
RS | AKAMIHAUAL HIDUSTISAL AREA.
BUAMINIANMY BINTT DUANDSAN AR YRR

An 150/FS 16549,/K0 146014011348 1200) Castifed Cragany

DEPARTMENT- QUALITY ASSURANCE

WORK TEST CERTIFICATE

et Koo
Hrv, Nu
REV. Datez

.y

CLI-T-QA-%0

G U DLUCK

2
17442012

ltem:nd. 3 25

5r.No.GLI/WTC/0039 Daic G9.04,2014
Customer: M/s SALEM STEEL NORTH AMEFICA ,LLC
Bizez 3.250” OO X 30107 [D X 20°/24' L

8peglffoation: ABTM A §13/AB13M-12 T5 1020 BRA
HEAT NOAGCOIL NOJE603854)01- 11B-0048

Y2

Purchase rder No.: (314016
R/M Suppiter ;JSW

invoilce Na.& Date:-: GIL/2014-2015/0015/09,04.2014

Container No.:CMAU-8098140

Quanlity : 74 PCS (19X 3;17 X 1)

‘Bundk No.:G14016-25-1 TO G 14016-25.4

‘T‘.‘.,::‘ _:tuzmm.ena?}znrma i 3 O MEORANTOAL PROVERTIBRE. & e Suy . .
| Teneile « | - -
Mr% % P% A% | St% N% | Stengwy | Yol Boeegth | Eisdi
[ ‘ P8y | {Pstl (HRey
SPROIFIED 0.18-0.23 0.20-0.80 0.035 max | 0.035 max - | - i 65000 min |II 5500()4”!1‘!!‘ 10 mia 75 n;l'n
ACTUAL 0207 | os20 .004 l 0.014 005t | 0080 | 00050 | _a&s3os ‘72554 18% 8546
Flatl Test 2/3% of OD 1/ % of OD passed. Surface :  Satisfoctory
Drift Test 15 % o 1D passed Eddy Current Tesl:  100% Tubes teated ound salisfctory
Stexfghinees 0.030°/3.0° passed Mareral Grade B Pulty Killed
Finol Condltion SRA as per P.O.

10204-8.1

[(FONLQQODLUCK |

NOTE: Mulerlnl comphainee

PRE]

DUSTRUES}

This ie to cortify that the mate “al ouppliod con.f.Lm ta a1l roquirerents as a

Eurupdan Environmental Legislation-RoHS Directive 2002/95/5C.

1. plp Quallty

o

pooified by the customer.This tast oertificate confimmé to EN

MAY 15 2018

11048-399-1

¥ 639 23¢
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D0 QSO
Pet 4 AFNE0

Test Certificate

1770 Bill Sharp Bolevard, Muscasine. 1A S2761.9412, US

1"t ST gemlo p b=

e

Foun TCL: Revigon 2: Date 23 Apr 2014

1. LEE

MAY 1 5 2019

| Customer P.0, No.: 5169333

| Mill Order No.: 41-515947-01 | Shipping Mandest: MT328295

| Cuslome_r: . i
LIEBOVICH BROTHERS T Y RV R T I TET ZSAS
| 2116 PRESTON STREET Product Descripton: ASTM AS16-70(/0/15)/ASME SAS16-70(17) Ship Dote: 170ct17 | Cerf No: 062671331
' CertDate: 170ct17 | (Page 1of 1}
KROCKFORD
‘ 1L 61102 A -
ISize: 1.000 X 56.00 X 240.0 {IN)
T Tested Fieces Tensiley | Charpy Tmpact Tesls
Meat Piece Tested Tl ¥S | UTS [RRAlElng 2 m? Abs. Fnergy (FTLB) % Shear T iTsl'Tsl RDWTT
18 1d Thickness Loc [[KSl) | (KSD) lin Sin D Harduess {F 2 3 Avyg 2 3 Avg |Tap: Dir US”E‘ Tmp HShr
ATLIBO D08 100! (BISCRT) Ll 6] R1 36 T ]
! Heat Chemicul Anulysis I
| {d C Mo ¥ N ) St Toi Al Sl Ad Cn T Cr My Cb v i B w ORGN
471180 17 1 1.19 .e10l .003] 23 1.027] 0250 30 [.15 .11 |.03 [.020/.003 {.009 (004 .43 | Lsa

KILLED STEEL

MERCURY IS NOT A METALLURGICAL COMPONENT OF THE

OF THiS PRQUUCT.
KILLED STEEL, PRODUCED

T2 A FINE GRAIN ZPRACTICE

CsV (IIVW; = C + MN/6 + {CR+MO+4V}/5 # [NI+CU)/ 15
MIR =N 1C204:286¢ INSPECTION CERTIFICATE 3.1 COMPZIANT
130% MELTED AND MANUFACTURED IN THI USA,

WILD REFAIRING HAS NOT BEIN DPERFORMED

PRODDCTS SHIPPED-

S$7EE.. AND HO MERCJRY WAS INTENTIONALLY ADDED DURING THE MANUFACTURS

A7T182 D& ECES: 3, L3S: 19602
0 ) WE HFRERY CRRTIFY THAT THIS MATERIAL WAS ) ]
Cust Part # : TESTED IN ACCORDANCE WITH, AND MEETS THE Brizn Wates
SENIIH XEFALLUXGIST PABDUCT

REQINRFMENTS OF. THE APPROPRIATE SPECIFICATION

1T1048-309-1

PO (39321



i l CYCLONE STEEL SERVICES, LLC
J»-i 4950 W. GREENS ROAD / HOUSTON, TX 77086

AL

PHONE 713- 635-5555 l FAX: 281-537-7144

The following documents were requested for sales order 188062

Ran on 04/05/18 11:02

DOCUMENT REFERENCE NUMBER DATE TIME
00045745 0036-0.37 S24312 Jsw0l 18 04/05/18 11:02
00045716 0036-0.37 280312 AHMOl 18 04/05/18 11:02

Mill Test Reports furnished by

Cyclone Steel Services, LLC

Order Date...: 03/12/18

Customer..... 1 JXP SYSTEMS

Customer P.0O.: 1108360

Sales Order #: 188062

9053%3@ 11048-399-1

. LEE

MAY 15 201



g JSW Steel (SA) INC. METALLURGICAL TEST REPORT MET- 04 Fev. No.: 3 Rev. Dale:02/27/2016 ! | &
’EW 5200,East McKinney Road, S ~
BAYTOWN, TX 77523 8/20 ;' »
Bulletin Order ltem [Heat PO No. ] Shipping Mode Order Dimensions Slab Orlain_ {TC No. :
| 7028494 [JSW09694-01] $24312 j90565 TRUCK 0.375x96x480 To28434-4312-1___|% £
L . —t e o 2 T
i_____ B N {
|
|
Plates Certified for the Following grades Speclfications — _ — [Marking Instructlons I
ASTM-A36 AR ' ' IStencil in 1 location(s); ¥ Loc. 18 ¥ Loc. 30; CUST; MADEINUSA FN PO |
DIV GRADE; FREIGHT ORDERITEM PLATEID SHIPWEEK SLABID
Hol Rolled Carbon Steel Plates TRANSMODE
Plates Manulactured In the USA
Sold To: [CYCLONE STEEL SERVICES ING 4950 WEST GREENS RD. HOUSTON, TX 77066 ' =
Ship To: [CYCLONE STEEL SERVICES INC. 4950 WEST GREENS RD. HOUSTON, TX 77066
‘Test [ ¢ [Mn| P [ s [si[cu[ N [C[Mo|so| A [N |V |[B |7 [No|cCal]cCE Carbon Equivalent CE = C + /b = (Gr + Mo + VI75 + {Ni + Cu)/15
LADLE 0.1C¢ 089 0.011 0.004 0.1% 0.007 0014 0.023 0.000 0.000 0.031 0.0029 0.005 0.0000 0.001 0.002 0.0026 0.27 FOM = C ¢ 8730 + Mn/20 « G20 + NYBO+ Cri20 + Moft5 + V10 + 58
-
Plate | Slab | Gauge | Test Test'Yleld|TenslleiElong [YSIUTS| Yield Strenght | i - : '
Tested | Identity | Tested |Cund Dir. 'Point| Stgth. ; in 2" | Ratio | Determind At o
1064435 OIA 03750 AR T 44 65  40.0% 088 0.2% o
1064436  01B 03750 AR T 44 64  42.0% 069 0.2% -
Plates Certified For The Above Tests u':
Material | Thick(iN) §Width (IN) |Len(IN) [WauLBi| | Malerial JTh:m{1N1| Width(IN) fLer (IN{ WollLBJ:  Materal [ThickdN) | Wigih(IN) | Len(iN [ Woll:E)! -~
| 1064444 | 0.3750 | 96.000 [480.00 4901 | | 10644448 | 0.3750 | 96.000 |48000| 4901 - =
-—
_—

order received from customer. DRC Conflict Free,

Lorena Barron 281-383-5325 Lorena.barron@jswsteel.us

BURRE AR RTAREEAE OO RGO ORI R

N

DIN: EN 10204 2004 3.1 This is lo certify that the product decribed herein was manufactured, sampled, and lested in accordance with the specificalions and N §\

requirements in such specificalions. Fine Grain, Si-Al Fully Killed Steel. We certify that dellvery of 1his product with the requiremeni of the specification and purchase w QN
1

FourmslOmin) -




P .
[ AHMSA |
™ 4

ArT0S HORNOS DE MEXICO

MILL TEST CERTIFICATE

AHMSA:QUALITY WITH THE STRENGTH OF STEEL
PROLONGACION JUAREZ SIN NUMERO COLONIA LA LOMA MONCLOVA COAHUILA 25770

B118380B

DATE OF ISSUED PAGE WE HEREBY CERTIFY THAT CHEMICAL AND / OR
TUSTOWER TEST SHOW IN THIS REFORT ARE CORRECT AS
AHMSA INT/ 16.01.2018 1 CONTAINED THE RECORDS OF THE COMPANY.
ADDRESS
ING. RAMIRO NCHACA
PRODUCT
STECKEL PLATE MECHANICA ‘E;r.rﬂi:- CERTIFICATION
R i E it P CHEMICAL COMPOSITION ~  cm o mm e e e e
HEAT SPECIFICATION C Mn P S Si Cu Cr Ni Mo Alt v Cb Ti
280349 ASTM A36/ASME SA36 ED15S 0.180 0.840 0.0i1 ©0.007 0.120 0.036 ©0.025 (.017 0.004 0.045 0.002 0.002 0.002
280312 ASTM A36/ASME SA36 ED15 0.160 0.860 0.018 0.006 0.120 0.036 0.031 0.018 0.005 0.043 0.002 0.002 0.002
HEAT B
280309 0.0002
280312 g.0002
s e e e —————— TEST OF THE PRODUCT = cmm oo e e e
HEAT SLAB PLATE NO. THICKNESS (Inch) Y.STRENGTH T .STRENGTH $ELON T .ELONG
280309 7050 7184026001 0.2500 53.754 (KSI) 72 .103(KSI) 24 (%) 8
280309 7130 7184058001 0.3750 47 .817 (KSI) 70.495(KSI) 25(%) 8
280309 7140 7184052001 0.3125 49.905 (KSI) 70.454 (KSI} 26 (%) 8
280309 7150 7184055001 0.3750 50.341(KSI) 71.070 (KSI} 27 (%) 8
280309 7160 7184028001 0.2500 52.352(KSI) 71.342 {KSI) 27 (%) 8
280312 7130 7182052001 C.7500 44 652 {KSI} 67.815 (KSI) 25(%) 8
280312 7140 7186052004 0.2500 51.334 (KSI) 72.228(KSI) 26 (%) 8
280312 7150 7186049001 0.2500 52.050(KSI) 72.507 (KSI) 24 (%)} 8
e et SHIPPED PRODUCT = = S semmmm oo o itdmccccic e emmcmccc e —cmmmm e
HEAT PLANCHON PLATE NO. THICKNESS (Inch) WIDTE (Inch) LARGE (Inch) ORDER ITEM DELIVERY
280309 7670 7188055001 0.3750 96.0000 240.0000 0000209478 000030 1002585246
280309 7070 71880E9002 0.3750 96.0000 240.0000 0000209478 000030 1002585246
280309 7070 7188059003 0.3750 96.00G0 240.0000 0000209478 000030 1002585246
280309 7070 7188059004 0.3750 96.0000 240.0000 0000209478 0000249 1002585246
280309 7070 71880592005 0.3750 96.0000 240.0000 0000209478 €00c30 1002585246
280309 7070 7188059005 0.3750 26.0000 240.0000 0000209478 000G30 1002585246
2803089 7070 7188059007 0.3750 %6 .0000 240.06000 00002089478 000030 1002585246
280309 7070 7188059003 0.3750 26.0000 240.0000 0000209478 000030 1002585246
280312 7090 7188060001 0.3750 96.0000 240.0000 0000209478 o0o0C20 100258524¢
280312 7080 7188060002 0.3750 96.0000 240.0000 0000209478 00CC30 1002585246
280312 7090 7188060003 0.3750 36.06000 240.0000 0000209478 000C30 1002585246
280312 7050 7188060004 0.3750 96.0000 240.0000 0000208478 000G30 1002585246
2803212 7080 7188060005 0.3750 96.000¢C 240.0000 0000209478 000G30 1002585246
280312 7090 7188060006 0.3750 96.0C00 240.0000 0000209478 000C30 1002585246
280312 7090 7188060007 Q0.3750 86.0000 240.0000 0000202478 000030 1002585246
AHMSA'S COMPROMISE IS ONLY WITH THE CUSTOMER MENTIONED IN THISCERTIFICATE, AHMSA WILL ONLY ACCERT THE ORIGINAL DOCUMENT. SSSUED) ¢ SR80S

—

CCO3F-01-A

MAY 15 208

11048-399-1

LOP L3753,



P o |
| AHMSA |
| - 4

ALTOS HORNOS DE MEXICO

MILL TEST CERTIFICATE

AHMSA:QUALITY WITH THE STRENGTH OF STEEL
PROLONGACION JUAREZ SIN NUMERO COLONIA LA LOMA MONCLOVA COAHUILA 25770

B118380B
u

MAY 15 709

T1046-39g.,

53/ 33

DATE OF ISSUED PAGE WE HEREBY CERTIFY THAT CHEMICAL AND /O
TUSTONER TEST SHOW IN THIS REFORT ARE CORREC l
AHMSA INT/ 16.01.20C18 2 CONTAINED THE RECORDS OF THE COMPANY.,
ADDRESS S
ING. RAMIRO C; O NCHACA - e
PRODUCT 4
STECKEL PLATE MECHANICAYAESSORND CERTIFCATION ]
e g SHIPPED PRODUCT ~  mommmm oo m e +
HEAT PLANCHON PLATE NO. THICKNESS (Inch) WIDTH(Inch) LARGE (Inch) ORDER ITEM DELIVERY
280312 7090 7188060008 0.3750 96.0000 240.0000 0000209478 000030 1002585246
HEAT PLANCHON PLATE NO. CUSTOMER ORD.
280309 7070 7188059001 BHI5238(V12829) /DIC1
280309 7070 7188059002 AHT5238 (V12829) /DIC1
280309 7070 7188059003 AHTI5238(V12829) /DIC1
280309 7070 7188059004 AHTIS5238(V12829) /DICL
280309 7070 7188059005 AHIS5238(V12829)/DIC1
280309 7070 7188059006 AHIS238(V12829) /DIC1
280309 7070 7188059007 AHI5238(V12829) /DIC1
280309 7070 7188059008 AHT5238(V12829) /DICL
280312 7090 7188060001 AHI5238(V12829) /DICL
280312 7090 7188060002 AHI5238(V12829) /DICL
280312 7090 7188060003 AHTS5238 (V12829) /DICL
280312 7080 7188060004 AHT5238(V12829) /DIC1
280312 7090 7188060005 AHIS238 (V12829) /DICL , = -
280312 7090 71880€0006 AHIS238 (V12829) /DIC1 |MTR'S Approved ., |
280312 7090 7188060007 AHIS5238(V12829) /DICL | Date: 7| L DL
280312 7090 7188060008 AHI5238 (V12829) /DIC1 | nitials: A S|
All heats and sizes are fully aluminum with fine grain practice. DIN *
EN10204 3.1 Compliant.
The Material according to standar:
ASTM A36/ASME SA36/ASTM A709-36
COUNTRY OF ORIGIN: MEXICO
---------------------------------------------- END OF DATA e LR
AHMSA'S COMPROMISE 15 ONLY WITH THE CUSTOMER MENTIONED IN THISCERTIFICATE, AHMSA WILL ONLY ACCEPT THE ORIGINAL DOCUMENT. ESSUED) ; [STEEEED
CCO03-F-01-A

/



PO: 635583 Line: 1 Order: 1340034 Heat: CUE Slab: Descr: 8 600 RF/LWN X 12.5 SA105N

FvC
e« AFGAZD comonrs

Material Test Report
Heat Code: CUE

Forged Vessel Connections
An AFGlobal Company
13770 Industrial Rd. Houston, TX 77015

1SO 9001:2008 Certified Sales: (713) 393-4200

NORTH SHORE STEEL 344|PO: 1340034-JG | Sales Order: 166356 Line: 1
PO BOX 9940 Item Code: LWN0OB80600140A002A3 | Qty Shipped: 2
HOUSTON, TX 77213-9940 ltem Desc: LWN RF 8"600# SPL SA105N
Mill Heat: 1.7293
Spec: ASTM Al105/A105M-(14) /ASME SA 105/SA 105M-(15) Section II Part A -~ Normalized
Element (Yowrt) Ladle Product EPCRA CAS# |Elemenl (%owt) Ladle Product EPCRA CAS#
[ Carbon 0.17 4 Vanadium 0.02
Mn Manganese 1.20 W 7439-96-5 : Cb Columbium 0.014
P Phosphorous 0.010 i B Boron 0.0002
S  Sulphur 0.004 : I Ti Titanium 0.001 W 7440-02-0
§i Silicon 0.27 ! Al Aluminum 0.023
Cu Copper 0.14 W 7440-50-8 i ca Calcium 0.0010
Ni Nickel 0.06 W  7440-02-0 i C.E. 0.40
Cr Chromium 0.06 '] 7440-47-3 : CuNiCrMoV 0.303
Mo Molybdenum 0.02 i CxMo 0.08
Mechanical Testing : Heat Treat

Test Lab AFG iNorm. Temp. (F) 1675
HBW 143 - 148 INorm. (Hrs) 3:15
Elg (%) 34 §Norm. Cooling Type AIR
RA (%) 65 INorm. Location FVC 519-17
Tensile Specimen Size (in) .492 : .
Tensile (ksi) 77 : Other
Yield (ksi) 53.7 iCountry of Melt uUsa
Gauge Length (in) 2 1VD YES

IEF Y

iMade to Fine Grain Practice YES

The recording af false, flotitous, or fraudulent slatement or entties on this document may be punishable as & felony under federal statute.

EPCRA Supplier Notification: This

(Title 1) of tha Superfund A

produd may mnhh one of more loxie chamlcals subject to the ruporlinq wqulrsmsuh of Sa::ﬂun 313 ol lhn Emargnnr:.y F'lnnnlng and Communtty Right-lo-Know Act
i | with a

Acl of 1986) snd 40 C.F.R. Pan 372. Pol

In the "EPCRA' colummn and a Chu‘nit.al

Abslracl Services (CAS) reglstry nnrnher hi ptwiuud for each such chemical in additian to the percent by wslght of the chemical presenl in this prod ILIs your responalbility alone to d
your facllity Is required to submit a Toxic Refease Inventary Report under EPCRA Section 313,
Certification No.: 1324316
Certification Date:  4/23/2018
Issued By: John Sauceda Page 1 of 2
This report Is lssued in P with the of EN10204 3.1/1SO 10474 3.1.b

R. LEE

NSOLVS G'¢L X NMT/3Y 009 8 1088 :qe|S IND J89H FEDOVEL JepJO | ‘Ul £855E9 OdAY 29 7018

POEL35583

1104 - 399- 3 HTPC U E



PO: 635583 Line: 1 Order: 1340034 Heat: CUE Slab: Descr: 8 600 RF/LWN X 12.5 SA105N

Mate"al Test Report Forged Vessel Connections
Heat Code: CUE An AFGlobal Company
13770 Industrial Rd. Houston, TX 77015
1SO 9001:2008 Certified Sales: (713) 393-4200
NORTH SHORE STEEL 344|PO: 1340034-JG [ Sales Order: 166356 Line: 1
PO BOX 9940 Item Code: LWNO80600140A002A3 | Qty Shipped: 2
HOUSTON, TX 77213-9940 ltem Desc: LWN RF 8"600# SPI, SA10SN
Mill Heat: L7293

Spec: ASTM A105/A105M- (14) /ASME SA 105/SA 105M-(15)Section II Part A - Normalized

Product compliant with NACE MR0O175/ISO 15156-2:2015, Annex A (A.2.1.2, A2.1.3).
Product compliant with NACE MR0103/ISO 17945:2015, Section 13.1.1 and 13.1.3.

* No Weld repair performed. )

* Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

* Tensile taken from a round specimen. Measurement of ¢longation after fracture.

* Yield strength was determined using the .2% offset method, unless otherwise specified.

* All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
"|Pexr ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
to ISO 9001:2008 and PED 2014/68/EU, Annex 1, Section 4.3

Unless -otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME B16.36-2015.

* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5
SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

The recording of false, ficlitlous, or fraudulent stalement or entries on this document may be punishable as a felony under federal statute.

EPCRA Supplier Notiflcatlon: This product may contain one or more toxic chamicals subjact to the reporting requirements of Section 313 of the Emergency Plnnnln_g and Community Right-to-Know Act
(Tite Il of the Superfund Amendments and Reautharization Act of 1986} and 40 C.F.R, Part 372. § ially reportable chemicals are indicalad wilh a checkmark in the "EPCRA” column and a Chemical
Abstract Services (CAS) ragisiry number is provided for esch such chemical in addition to the percent by welght of the chemical p t in this p Itis your responsibillty elone to determine whether
your facllity Is required lo submit a Toxic Release Invenlory Report under EPCRA Seclion 313,

Certification No.: 1324316 . e
Certification Date:  4/23/2018 -
Issued By: John Sauceda Rina Sane - Metallurgical Lab Manager

This report is Issued In p with the requil of EN10204 3.1 /1SO 10474 3.1.b R Pagoﬁ T = i""- ’
L]

NSOIVS §'Z) X NM1/44 009 8 :4082Q :qeIS IND 1eeH Y£00¥St H19pI0 | :aur e8sgeo ‘MAY 2 9 2018
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PO: 635583 Line: 2 Order: 1340034 Heat: CTO Slab: Descr: FLG 8 600 RF BLIND

Material Test Report

COFFER® . s Coffer Corp.
s eat Code: CTO An AFGlobal Compan
o AFGRba’ company 13770 Industrial Rd. Houston, TX 7$O1z
ISO 9001:2008 Certified Sales: (713) 3934200
NORTH SHORE STEEL 344|PO: 295669 | Sales Order: 164355 Line: 9
PO BOX 9940 Item Code: 0603800100-0AW1F | Qty Shipped: 5
HOUSTON, TX 77213-9940 ltem Desc: F1.G 08.00 0600 BL RF A105/F42 NRM COFFR
Mill Heat: 3073449

Spec: ASTM A105/A105N-(16) ASME SA 105/SA 105N-(15) / A694/A 694M (14), F42

Eleament (%wt)  Ladle Product EPCRA  CAS# | Element {%wi) Ladle Product EPCRA CASH
C  Carbon 0.19 ! Mo Molybdenum 0.016
Mn Manganese 1.02 W 7439-96-5 iV Vanadium 0.00
P Phosphorous 0.010 Cb Columbium 0.002
S  Sulphur -+ 0.014 ‘B Boron 0.0000
§i Ssilicon 0.22 C.E, 0.40
Cu Copper 0.25 ®  7440-50-8 : CuNiCrMoV 0.41
Ni Nickel 0.07 W@ 7440-02-0 i CrMo 0.09
Cr Chromium 0.07 ® 7440-47-3

Mechanlcal Testing : Heat Treat
Test Lab AFG iNorm. Temp. (F) 1675
Test Bar Size SACRIFICIAL PIECE iNorm. (Hrs) 4
HBW 156 - 156 . gNorm. Cooling Type ATR
Elg (%) 34 ' éNorm. Location AFG
RA (%) . 64 :
Tensile Specimen Size (in) .494 Other
Tensile (ksi) 79.8 iCountry of Melt Usa
Yield (ksi) 49 §Country of Finish Machining USA
Gauge Length (in) 2 EEF Y

Product compliant with NACE MR0175/IS0 15156-2:2015, Annex A (A.2.1.2, A2.1.3).
Product compliant with NACE MR0103/ ISO 17945:2015, Section 13.1.1 and 13.1.3.

* No Weld repair performed.

* Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

* Tensile taken from a round specimen. Measurement of elongation after fracture.

* Yield strength was determined using the .2% offset method, unless otherwise specified.

* All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
to ISO 9001:2008 and PED 2014/68/EU, Annex 1, Section 4.3

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME Bl16.47-2011,
Orifice flanges per ASME B16.36-2015.

The recording of false, fictitious, or fraudulent statement or entries on this document may be punishable as a felony under federal statute.

EPCRA Suppfier Notification: This product may cantain one or more loxic chemicals subject to the reporting requi of Secilon 313 of the Emergency Planning and Communlty Right-to-Know Act
(Title I of the Superfund A b and Reauthorization Act of 1886) and 40 C.F.R. Part 372. P y rep h are indicated with a checkmark in the “EPCRA” column and a Chemical
Abslract Services (CAS) reglstry number is provided for each such chemical In addition to the percent by welght of the chemical present in this product. It Is your responsibility alone to determine whether
your facllity Is required to submit a Toxic Release Inventory Report under EPCRA Section 313.

Certification No.: 1316743 [
Certification Date: 2/21/2018 g
Issued By: Nancy Loos Rina Sane - Metallurgical Lab Manager

This report Is issued in compliance with the requirements of EN10204 3.1 /1SO 10474 3.1.b q Ll: E
L]
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CLENTET Custormar Cliant

.. CERTIFICADO DE INSPECCION e ST
inspection Certificate - Certificat de Réc_eptlon 150 1047415/34

FECHA: N HOJA:
wor Date 03/01/2018  No. Pager 4
2
S RODUCTO FLANGES SUPEDIDO N.° DE
Dfice - Procd YourOalerio.  PO-222078 of.-ds 08H212017
b od . Voira Cue, N2 ; . N0t 2026/Q 02 7443 Faox 34 - 843 781808
VORMAS APLICABLES ASME B16.6-17 Sl E-malt tmegumapiphg.com
s Mark of fackory ' Packing 136630
[EMATERIAL CORRESPONDIENTE ASME SAI05M-17, ASTM A106M-14 Marque du fabricant
Comespandan! - Quaild

MAY 2 9 2018

“L.G 12 600 RF/WN S/60

&

PO: 635583 Line: 3 Order; 1340034 Heat: A2AV7 Slab; Desck
0

2000 DE FUSION [ NACE MRO175/15016158-02/03-15 & NACE MRO103/ISO17496-15 DEPARTAMENTO  QUALITY ASSURANCE
11 Stes! biakiog - Eisborafion do facier Section
RE=Sc. Y= Oxigano ddsko Départamant
e
PARTIOA CANTIDAD DESCRIPCION QBSERVACIONES| COLADA N y ALARGAM, RESHIENGIA  CHARPYV 10x10mm DUREZA
»m Quanily Deseription Remarks Hoatto | T.somngts [v.5venge | E000%0a | o pol | irpact tast Huschrees
Paste Quanifé Descripfion Obsarvations NACouMe |ReshiRopf| 0.2%  |LoStmmtd Siikcloo Risliance HEDA Donid
y 4 fe) Nins? | Nmm2 | %' | Joues — ' | raw
4 | WN 14 150LB S120 RF AT05N NE ADST3 516 304 | 2830 66,00 . 148 150
& | W 14 150LB S160 RF A105N 5 . NE ADST3 516 364 | 28,30 50,00 148 150
1 | 80 6 150LB FF A105N ) ' INe . . |B7SA7 509 318 | 3050 | 86,80 140 1486
3 | THRRED 4X2-150L3 RF Af0SN NE B16A7 514 308| 3040| 8140]. 148 152
§ | LJ8 150LB A105N . NE ATTAT 520 322| 31,00| 63,30 162 184
50 | SO 1/2 300LB RF A1DSN : NE ‘| ATAVT? 508 314 | 3040 60,80 148 152
100 | THR 1/2 300LB RF A106N NE A7AV7 508 314 | 3040 60,80 146 162
18 | WN 4 BODLB XS/80 RF A105N NE C1SAY sa9 308 | 31,00( 60,00 143 146
-3 | WN 12 B0DLE S80 RF A105M - INe A2AVZ | 512 304 | 29,80 6040 148 150
18 16 800LE S80 RF. NE T B8AVT 513 208 | 2830 69,20 148 152
. 1 | WN 16 B0OLB S100 RF A10SN NE 08AVS 511 305 | 20,20 54,70 140 148
COMPOSICION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE .  Las divmnfones y a condclsh e
- \ *- Dimension and surface condilion were foind accepiable,
C% ([SI%N!Mn%| P% | S% |Cr% | MX [MoX[{NO%| V% |Cu%| AI% Cvigin of Sleed - Les Gmeisions of doks de =
0,180| 0,210 1,000/ 0,008| 0,005,067 ,140 1,015 | 0,001| 0,003 0,210/ 0,023 Spain - Los msfariaies chiadas complon a5 nomas apfcab
0,200( 0,160( 0,800{ 0,012} 0,011,080 P,150 0,030 | 0,004| 0,001|0,400| 0,000 | France .MWE‘:W
0,177| 0,262{ 0,680| 0,011/ 0,001 5,162 [,047 1,007 | 0,000] 0,001| 0,085| 0,023 Framen - Lot nonmas applicables sond espactéas.
0,160| 0,190( 1,010{ 0,007 | 0,0020,080 [,083 p,034 | 0,001| 0,001 0,238| 0,026 Spain :
0,186 0,230 1,020/ 0,010{ 0,002,140 P.110 030 | 0,007| 0,004 0,570| 0,022 Iy ELINSPECTOR -
0,200 0,230/ 1,020 0,008| 0,004 b,070 P,070 p,013 | 0,004| 0,003 0,180/ 0,090 Franze Works ingpecior - L Tnspecieur
0,200 0,190| 0,900 0,013; 0,003,100 P,080 p,023 | 0,004| 0,007/ 0,180| 0,028 Famca ' :
0,180| 0,188 1,048 0,014 0,00212,062 ,038 1,000 | 0,001 0,001| 0,053| 0,082 lialy l l U A @ :
0,180/ 0,180/ 1,020 0,007| 0.003 0,050 [,090 0,016 | 0,003] 0,005| 0,160 0,028 France 3
- ULMAY .COQP. .
r Dpto. de{Garantia de calldad
Q7 QSSERVAGIONES: iy NORMALIZED AT 800 C AND ALLOWED TO COOL IN STILL AIR. % pq.,am rance Dept. ~
= Obsanafions ' :
m
=
[=]
=
[
-
5
e | ;

Hr & R2AVT

qe[S JAVZY Je9H ¥E00FEL MePIO € Ul £8GSE9 :0d

09/S NMW/HH 009 21 9714 eseq

J10YE ~ 399-5

Po#635583



PO: 635583 Line: 4 Order: 1340034 Heat: DFB Slab: Descr: FLG 12 600 RF BLIND

Material Test Report

COFFER® ' Coffer Corp.

» AFGR2 D@l comveny Heat Code: DFB ~_ AnAFGlobal Company

13770 Industrial Rd. Houston, TX 77015

ISO 9001:2008 Certified Sales: (713) 393-4200

NORTH SHORE STEEL 344|PO: 295669 | Sales Order: 164355 Line: 25

PO BOX 9940 . item Code: 0603912100-0AWLF | Qty Shipped: 20
HOUSTON, TX 77213-9940 Item Desc: FLG 12.00 0600 BL RF Al05/F42 NRM COFFR
Mill Heat: MM17107574

Spec: ASTM A105/A105N-(16) ASME SA 105/SA 105N-(15) / RA694/A 694M (14), F42

Element  (%wt) Ladle Product EPCRA  CASj# | Element  (%wt) Ladle Product EPCRA CAS#
] Carbon 0.17 EMQ Molybdenum 0.03
Mn Manganese 1.19 L) 7439-96-5 : v  Vanadium 0.02
P  Phosphorous 0.009 i Cb Columbium 0.0054
§  Sulphur 0.005 B Borxon 0.0000
si Silicon 0.21 { c.E. 0.42
Cu Copper 0.19 W@  7440-50-8 : CuNiCrMov 0.43
Ni Nickel 0.08 & 7440-02-0 ! CrMo 0.14
Cr Chromium 0.11 B 7440-47-3

Mechanical Testing : Heat Treat
Test Lab AFG iNorm. Temp. (F) 1675
Test Bar Size SACRIFICIAL PIECE INorm. (Hrs) 4
HBW 143 - 143 iNorm. Cooling Type AIR
Elg (%) 39
RA (%) 74 : Other
Tensile Specimen Size (in) .491 ECountry of Melt usa
Tensile (ksi) 74.9 ECountry of Finish Machining © USA
Yield (ksi) 45.9 iVD Y

Gauge Length (in) 2 EF Y

Product compliant with NACE MR0175/ISO 15156-2:2015, Annex A (A.2.1.2, A2.1.3}.
Product compliant with NACE MR0103/ ISO 17945:2015, Section 13.1.1 and 13.1.3.

No Weld repair performed.

Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offset method, unless otherwise specified.

* All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
to ISO 9001:2008 and PED 2014/68/EU, Annex 1, Section 4.3

* * % *

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME B16.36-2015.

The recording of false, fictilious, or fraudulent statement or entries on this document may be punishable as a felony under federal statute.

EPCRA Supplier Nouncation Thls pnoduu may contain ona or more toxic chamicals subject to the rep i il of Secis 313 M lha Pl and C Right-to-Know Act
(Title N of the Superfi and R tzation Acl of 1986) and 40 C.F.R. Part 372. i ble chemicals are | ] with & fn the "EPCRA' wlumn and a Chamlcal
Abstract Services. (CAS) registry numberls provided for sach such chemical in addilion to the permrn by wai-nht of the chemical presant in this product, s your respansibility alona te determine whather
your facility is reguired to submit a Toxc Release Inventory Report under EPCRA Section 313,

: Certification No.: 1317596 ) 4

' Certification Date: 2/27/2018 - -
Issued By: John Sauceda Rina Sane - Metallurgical Lab Ma gerLE E
This report Is issued In compliance with the requirements of EN10204 3.1/1SO 10474 3.1.b .'-IEQ

aNIM8 44 009 2} ©74 14052Q QIS 94 Je3H YE00PE} PIO ¥ :aur €855€9 :Od MAY 2 9 1010

PORE35683 |1048-399 b Hr# DFR



PO: 635583 Line: 5 Order: 1340034 Heat: MM17101906 Slab: Descr: 36 600 RFWN SER A SA350LF2CL1N

f ) - MATERIAL TEST REPORT
F ERAL FFI-QACON-F0003
s “ANEE Reviston: 08, 05/02/2017
a
North Shore Supply Purchase Order: 1340034-1G2
PO 80X 9940 Sales Order; 0026250
Houston, Tx 77213 Line item: 001 | ay | 2
Item Code: FFI-FGRFW-00085 | Material: | A/SA 350 LF2
Description: FLG WN RF 36 600 1.0 A | Manufacturedin the U.S.A.
FID; H9057 | HeatCode: | MM17101906
(4 Carbon 0.1200 N Nitrogen
Mn Manganese 1.1200 - Mo Molybdenum 0.0400
P Phosphorous 0.0011 \'J Vanadlum 0.0400
S Sulphur 0.0030 ChNb | Columbium/Nioblum 0.0200
Sl Sllicon 0.2200 T Titanium
Cu Copper 0.31n0 Al Aluminum
Ni Nicke) 0.1100 8 Boron
Cr Chromium 0.1500 Sn Tin

* Additional Chemicals. .

CRMO 0.19 ; NICRMOCUY 0.65

Melting Practice EAF LR VD , Reduction Ratio 43701 {
Heat Treatment Infarmation

Tensite {PS1) 72,300

Normallzing Temperature {(“F) 1652
Yield (PSt) 50,600 Normalizing Time (HRS) S
|Elong (%) 37.00
Red {%) 71.00
CE 0.3806
| [
HBW 147 | to 148
CVN Test Témperature -50 °F
Ft/Lbs.. 112 107 128
Shear (%) 70 ) .70 . —— R Sa—
e 0.095 0.089" | "0.098" T g =
Tensile Test Slze 0.500
QTC Type & Size 4%4X12

Ol o
Lisa Johnson {Quality Representative

Date

Product bs compliant wil HROATZ. 1 2009, f Peeduct I compliant yith HACE MA0103-2012,
bo wild repalr 1s preformed.
The product Is {ige of Meseuiy contamination
Tenwle test Is taken Gom sound specimen,
Vinld Sieength {5 determined usleg 0.2% oflset method, unlesi atherwite tpecified,
Vhen reported on1he MYR: Tepille testiog per ASTM €8, Chamy Impact testing pes ASTRYE 23 wnd Bilnell Hardnass Testing per ASTM E 10,
Fedenal Flange manufactures producty according Lo a contifed QMS eonlorming to 150 9001:2008 and PED 2004/58/(U, Annes |, sectlon 4.3,

Prodyets gre matulattured Inxomplidnes 1o €N 10204 Tiped.l.

Physical Address: 4024 Pinemont 0y | Hodsten, TX 77018

Telephone: (713) 6810606 | Fax: (713} 6873005

Unconirolled \'then Printed

™ R. LEE
NITOZJT0SEVS V HIS NMLY 009 9¢ 10890 :qe|S 906101 LLNIN JE3H PEOOPEL 19PIO G :aur] £866€9:0d  MAY 2 9 2018

D¥LI5583 1(0Y8-399-7 kM )T0a0e
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PO: 635617 Line: 1 Order: 1340400 Heat: DFDY Slab: Descr: CUSTOM FORGINGS SA350LF2CL1-N

‘Piping Products, Inc.

FORGED STEEL FLANGES AND SPECIAL FITTINGS

1681 Kress St., Houston, Texas 77020-8126
Ph: (713) 675-5374, (800) 775-5374, Fax: (713) 675-7910

R.LEE

dekk ek
1 | MILLTEST REPORT
CUST #: NORO1

S NORTH SHORE STEEL S NORTH SHORE STEEL CUST PO: 1340400-JG

0 PO BOX 9940 H 12945 MARKET ST. DATE: 05/02/18

L I PPI S/0O #: 282437

D HOUSTON, TX 77213 P HOUSTON, TX 77015 TAG #:

ITEMS COUNTRY OF MANUF: USA
™ DESCRIPTION
10 CUSTOM FORGINGS PR DWG- 11048-399-0008 SA350LF2-CL1-
CHEMICAL PROPERTIES

ITM HEAT NO. [} Sl MN  PHOS SUL CR NI Mo N co cuy v AL NB ClEQ

10 DFDY 0.180 0.200 1.110 0.012 0.007 0.110 0.070 0.030 0.000 0.000 0.070 0.031 0.C27 0.001 0.409

: PHYSICAL PROPERTIES .
™ YIELD TENSILE ELONG. RED. BHN : CHARPY = Forge Country
STRENGTH STRENGTH %IN2" AREA HARDNESS TEST ¥ Of Origin
10 51,000 73,500 33.80 71.20 142-142 V.NOTCH -50F 72/69/72 MEXICO
ITEM NOTES
10 NORM @ 1675F 1/2 HR INCH. +1 HR AIR COOLED
ORDER NOTES
USA, CANADA, JAPAN OR W. EUROPE~- MUST BE MARKEL
Additional Notes or Comments:
\“__
We hereby certify that all test results and process information contained |
herein are correct and true as contained in the records of the company. Quiglity Assyrance Asst. Magr.

MAY 17 2018

N-110247106EVS SONIDHOL WOLSNO :19sa@ :qels AQd4d 1edH 00¥0+E | 1epIO | (U £196€9 :0d
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ArcelorMittal Burns Harbor Plate

REPORY OF TEST AD ANAYLSES e e
“BHIPMENT HO, DATE CAR OR VEHICLE NO. 3
803-30894 03-11-18 | CSS-CHGO-BNSF TTPX 080226| PAGE 2
T PRESCOR INC ~ PRESCOR INC
o| PO BOX 9856 n| 8601 STATE HWY 66
'5 TUOLSA OK 74157-0856 8 TULSA OK 74131
4 o
N | van | TENSILE l
_tri SERIAL PAT NEAT % THickNess | woriorow. | LENGTH | WEGHT |  POINT STRENGTH| ELONG.
g| MM | o) o INCHES INCHES INCHES POUNDS PSI PSI IN % %

QUALITY STEEL MELTED & MANUFACTURED IN THE U. S. A.
PLATES - ASTM A516-06 GR 70 PVQ KLD FINE
GRAIN PRAC, ASME SA516 GR 70 PVQ
2015 EDITION --- GAS CUT 4 SIDES
MILL TEST PCS NORM 1650F FOR 1HR/IN
AIRCL --- TEST CERTS ARE PREPARED
IN ACCORD WITHR PROCEDURES OUTLINED
IN EN 10204:2004 TYPE 3.1
NO WELD REPAIR WAS PERFORMED ON BELOW PLATE (S)
MFST - MFST MFST MFST MILL SERIAL# & PATTERN# MFST PPI
0073686~ 0001 MFST TEST CERTS ARE PREPARED IN
ACCORD WITH PROCEDURES OUTLINED IN EN MFST
10204:2004 TYPE 3.1
= LIFT MAX 10 TON UNLDG
FORK LIFT-SIDE
Co# MM17511 GH 888-4316A

TEST SPECIMENS LABORATORY HEAT TREATED AND YIELD STRENGTH Q@ .5% E.U.L.
MERCURY IN ANY FORM HAS NOT BEEN USED
IN THE PRODUCTION OF THIS ORDER

J046052 812A34680 1 1 3/4 120 240%5 ' 14293 48500 74800 2 34
J046053 812a34680 1 1 3/4 120 240698\/ 14293 49800 75600 2 33
"~ GGUENCH TEMPERATURE T-TEMPER TEMPERATURE N-NORMALIZE TEMPERATURE

CHARSY IPAGT
SHEAR[%) rexr MILS

SERAL PAT HEAT HARD
NUMBER |NQ |  NUMBER e BEND THICKNESS Irszz mai

3

INCHES

AL ALY o
e c | w [ p | 8 [ e alwm|[ec]wlv] anla]l e | o] 8] s
812A34680 .18 1.09 .010 .004 .311.026 .01 .13.080.001.002.032.0002 .002.004.004

gﬁ

|mmummmumwmmdwmw-chmmwmmmwnhummu
" of the wpeciicath ummuwmummmuwmmmwmmwmn
ANDREW SMITH _ ELJ

~. LEE

g S7 JUN 2 8 201
PO#L35572 110Y8-399-9 At § ﬁs

BHPLTRPT.TIF SUPV. QUALITY ASSURANCE



Co¥# 135592

ETALLURGICAL
ERVICES, L.L.C.

10882 W, 71st Street South
P.O. Box 908 - Sapulpa, OK 74067
Phone: 918-224-7221 *Fax: 918-224-7231

iah No. _ 18-26266

Page 1ol1
P.O. 194474
Mechanical Test Report
Organization PRESCOR Contact JULANA CLAY
Address P.0. BOX 9856 TULSA, OKLAHOMA 74157
Dase Metsl Type 5A516-70 TO NA
HT: BAST
Coupon Thicknesa  1-2/4° PWHT 1 HR. 10 MINUTES @ 1750"F.
WPS No. N/A PGR No. N/A
Weld Process N/A Filler N/A
Weider's Name NA LD, No. N/A
Bands
Speciman| Bend
Numbaer Type Rasiss / Comments
1 NONE
2
a
4
Tenslis Teats (Transvarss)
Load at Yiekd Ultimale Percent
Specimen Specimen Specimen Failure 2% ofiget| Tensile Break | Elongation
Numbar Size Area cq. In. PSt S| PSI Location | in 2 inches
1 NONE x
2 x
3 x
4 2
Hardness In BHN
Malegral 1 Heal Alfscted Zona Wald Metal
1 2 3 1 | 2 3 1 2 3
NONE |
Malerial 2 Haal Alfactad Zone
1 2 [ a 1 [ 2 3
| |
Charpy V-Nolch impact Testing
Specimen Spacimen Specimen Temp. Valuo | Laeral | Percent
Number Type Slza F. Flilbs. ; Shear
oM 10mm x 10mm -50°F 42 2 20
z &M 16mm x 10mm 50° F 40 18 20
3 BM 10mm x 10mm S0"F 37 15 20
i
5
10
11
12
OTHER TESTS PERFORMED: NONE
Al tests per n o specifiad in ASME SA-370 & ASTM A-270.

Signatre _&@ﬁL_ Date _ 5162018

[(0Y8-377-9

N BAS T
© RASV

JUN 28 70



GLOBE X-RAY SERVICES, INC.
8441 South Union Tulsa, OK 74132

Certification 121725-1

Report of Ultrasonic Examination

Customer: Prescor P.O
Address: Job # 194474

Ultrasonic Examination

Test Instrument: Sonatest D-20 S/N: 1013300

Surface Condition: Smooth Procedure #: GXS-11-B Rev: 1-18
Couplant: Sonix Search Unit Cable: RG-174 Co-Axial, 6FT Long with BNC to BNC Connectors
Beam Angle: 0 Degtees Search Unit 1" x2.25 MHz S/N: 77153
Scanning Pattern: 100% Reference Level: 38 Db

Calibration Reference: Backwall Technique: Contact, Manual Scan
Scanning Surface: One major surface

Reference Standard:

ASTM/ASME A-578/SA-578 LEVEL A(1)

ASTM/ASME A-578/SA-578 LEVEL B(2) Y ASTM/ASME A-435/SA-435
ASTM/ASME A-578/SA-578 LEVEL C(3)
Notes: Before Forming
Quantity/Item# Part Identification Heat Number/Code | Accept Reject
2 pcs. 1-3/4" Thk x 92-3/4" OD BAST \

Unless otherwise noted by an * following the item number, there were no recordable indications observed.

Examination By: Gy Sty Colter Moyer  Qualification Level: 11
Date : 6/5/2018 Time : NA AM/PM

GLOBE XRAY ASSUMES NO RESPONSIBILITY FOR THE INTEGRITY OF THE STRUCTURE OR ANY LOSSES OF ANY KIND DUE

R.LEE
it BAST N2 8 20m
Codfz557e (045399 -9 ks’



[ | 636386 | | | 76sD ] | [ 1N:

Fad = Capitol Manufacturing
1125 Capitol Avenue

o  Crowley, LA 70526

Commanding a Higher Standardy,

) | =9416375-1 | D16THCO4 |

Phoenix * Capitol * Camco

CapProducts

Certified Mill Test Report

=

Printed: 2/21/2018

Customer

INDUSTRIAL PIPING SPECIALISTS
P.0.BOX 581270

TULSA, OK 74158

Certitied: 02/20/2018
P.D TP564628

Tay,

Heat Code 765D
Phoenix Order # 1335207

=
Part Number Descriptior
12302010.4L 1" 6M TOL, CPLG 4"LONG
Chemical Properties
C Mn P S | N _ u Ni Cr C Eq. Long
0.1600 | 0.8300 | 0.0070 | 0.0270 | 0.21¢¢ j U.1700 | 0.0730 | 0.1370 0.3531
Mo v Co Al Cb N Pb Sn Ta Ti
0.0210 | 0.0350 0.0020 | 0.004",
Additional Chemical Propertics
E Cr+Cu+Ni
1 0.3800
Mechanical Properties
Tensile (PSI) | Yield (PSI) |Elong, % in2in.or4D| R:fA | HBW | HBW2 '
72,500 46,300 34.6%% 94.0% 153 159 |

Charpy Minimum Impact - ft/lbs

Test1 | Test2 | Test3 | Average Test 'I‘t:mp.

N/A N/A N/A N/A

N/A

We hereby certify (hat these parts were manufaciuied, sampiud, testd, and inspected in accordance with the product
specifications stated and were found to \1eet the requirenients, We fu.her certify that this material was inspected using
independent inspectors conforming to the requizements « FEN 10204 3.1. [hesa products meet the requirements of the latest
editions of NACE MR0103 and ISO 15156, No v *Id repair has been performed on these products, This material was not

exposed to mercury or any other metal alloy that is liqi. d at an.bient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in thr, USA.,

P Heat No 76SD(76S8) )
P,

fan

O¥e363%C  ([04g- 300-1mPR

Hr % 765D

R.LEL
JUN 05 208



[ | 636175 | | | 76vQ 1 | [ LN: 1 ] | T0O415291-1 | D16TCO |
= Capitol Manufacturing Phoenix * Capitol * Camco
1125 Capitol Avenue
o  Crowley, LA 70526 CapProducts
Commanding a Higher Standardw l Certlﬁed Mill Test Repor_t =
Printed: 3/14/2018 Certified: 03/12/2018 L ~
Customer P.O, HP291522 o Heat No 178058
INDUSTRIAL PIPING SPECIALISTS Tag i Heat Code 76UQ
P.O. BOX 581270 Phoenix Order# 1352874
TULSA, OK 74158 Material ASTM A105/A105M-96, ASME SA105 Latest ed. P4
Part Number . Description —_—_—
12302010 1 FS 6M THD COUPLING
Chemical Properties
C Mn P S Si Cu Ni Cr C Eq. Long
0.2100 | 0.9700 | 0.0100 | 0.0220 | 0.2300 | 0.1900 | 0.0740 | 0.1290 0.4267
Mo \4 Co Al Cb N Pb Sn Ta Ti
0.0230 | 0.0350 0.0030 | 0.0030
Additional Chemical Properties
Cr+ Cu+Ni
0.3930
Mechanical Properties
Tensile (PST) | Yield (PSI) | Elong. % in 2 in, or4D | RofA | HBW | HBW2
83,500 62,700 25.0% 48.0% 156 159
Charpy Minimum Impact - ft/Ibs
Test1 | Test2 | Test3 | Average Test Temp.
N/A N/A N/A N/A N/A

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product

specifications stated and were found to meet the requirements.

We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MRO175, NACE MRO103, and 1SO 15156, No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at

ambient temperatures during processing or while in our possession.

Manufactured in the USA.

—~+LEE

PO¥e36175 j(0YF- 300- |

Hr# 7HU R

MAY 2 3 2018
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INSPECTION CERTIFICATE

EN 10204 3.1 : 2004
AWAJI MATERIA (THAILAND) CO, LTD.

1SO 9001 :2008 Manufacturing Company
Certified by BV. Certificate No. THO08428

MUaterial manufecturer GMS ace.

PED 97/23/EC. Annex1. Par4.3/AD2000W0

Certified by Lloyd's Register
Certificate No. 50207/1

Factory : 81 MOO 4, PRAKASA ROAD, TAMBOL BANGMUANG AMPHUR MUANG
SAMUTPRAKARN, THAILAND 10270, Tel: (652) 701-5226 Date : NOVEMBER 16. 2017
Head Office = 42 KAMIGAMO, SUMOTO CITY, HYOGO, 656-0015, JAPAN
Purchaser : _Industrial Piping Specialists Tel: {81)799-22-1731 : FAX (81) 728-22-1730 Certificate No. : T17-Y1824
Order No. Joh Ne. Hmd.ud
HP277049/2 - MADE FROM SEAMLESS STEEL PIPE
CARBON STEEL BUTT WELDING FITTINGS
Inspection Standard Materiat Standard |
ASME B168-12, ASME B1625-12 ASTM A234-17, WPB Visval Dimension =4 UT Inspection Magnetic Particle Test
ASTM A960-16 ASME SA234-17. Sec. I Part A except nuclear usage
MA 175/150 15156-2 Amex A-15. SS Regiond CSA Z245.11-13, GR241 CAT.I-SS GOOD GOOD W.T. INSPECTED
MR-0103-15
(Hest code) ™ Product Code Material Article & Size Quantity Note.
TXIM74 N\ Fuz16080 wPB 5160 90 LONG  RADIUS  ELBOW  2° 75 Pes.
\'-, #1  Chemical Composition (%) *2  Mechanical Test
- Hardness
ification c/l si |["wmn P s Cu Ni cr | Mo v Nb Ti B Ca N Al | CE YS. [ TS.
Min. a0 | x100 | %100 | xeo00] x1000 | x100 | xs00 | xe00 | x100 | x100 | x100 | x100 |x10000]xr0000] xro00 | x1000] x100 MPa % HB
Max. - | 10| 2 - - - - - - - - - - - B - - 240 415 30 -
Heat No_ 30 = 135 50 58 40 40 40 15 8 2 = - = - = 50 = - = 197
L 17 21 69 12 6 a 4 4 9 1 1 0 4 16 8 13 31 128
175308 302 451 39
[ - - - - - - - - - - - - - - - - - 126
GE=C+ *4 UT = Ultrasonic thickness inspcetion

5
*1 Equivalent for A234 WPB
*2 Y S= Yield Strength (0.2% offset),

T.S. = Tensile Strength,
*3 As per foot note D of ASME SA234 Table 1.
L = Ladle Analysis, P = Product Analysis
Weld repair is not applied to our products.
Steel Making by Vacuum degassed, fully sflicon atuminium killed & fine grain.

Mn + Cr+Ma+V+ Ni +Cu
6

15

E = Elongation {in 50mm) : Longitudinal

ELBOW / Forming temperature 850°C —9457C and cooled in still air

TEE. REDUCER & CAP / Normalizing [coid Forming} : 910°C (Hoiding Time : {(Mominal ¥ail Thickatess/1mm) x 1.5 min.}}

“We certify that the fitting was manufactured, sampled. tested and inspected
in accordance with the specification and was found to meet the requirements.

Surveyor to

AT-24(2)27

e

QA GM. /Wock Inspector S, MAEKAWA

Maekawa@awaji.co.th

1

| sL19¢€9

[ o1 :NT ] | [ pLWHIXL |

0609120d | T-T62STYOL |
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INSPECTION CERTIFICATE

ISO 9001 :2008 Manufacturing Company
Certified by BV. Certificate No. TH0D8428

Material manufacturer QMS acc.

Awa" EN 10204 3.1 : 2004 PED 97/23/EC. Annex1. Pard.3/AD2000W0
Certificd by Lloyd's Register
AWAJI MATERIA (THAILAND) CO,LTD. CertificateiNai50207/1
Factory : 81 MOO 4, PRAKASA ROAD, TAMBOL BANGMUANG AMPHUR MUANG
SAMUTPRAKARN, THAILAND 10270, Tel : {662) 701-5226 Date : NOVEMBER 24. 2017
Head Office :  4-2 KAMIGAMO, SUMOTO CITY, HYOGO, 656-0015, JAPAN
Purchaser : _Industrial Piping Specialists Tel ; (B1)799-22-1731 : FAX (81) 799-22-1730 Certificate No. - T17-Y2496/1
Order No. Job No. Product
HP278743/3 - MADE FROM SEAMLESS STEEL PIPE
CARBON STEEL BUTT WELDING FITTINGS
Inspection Standard Material Standard
ASME B169-12, ASME B16.25-12 ASTM A234-17, WPB Visual Dimension *4  UT Inspecti Magnetic Particle Test
ASTM AS60-18 ASME SA234-17. Sec.H Part A except nuclear usage
NAGE MR-0175/1SO 151562 Annex A-15. SS Region3 | CSA Z245.11-13, GR241 CAT.I-SS GOOoD GOOD W.T. INSPECTED -
MR-0103-15
(Heat No\_\ Praduct Code Material Article & Size Quantity Note.
N
TY1M39 \ FJ216080 WPB S160 a0 LONG RADIUS ELBOW 27 249 Pcs.
1
J *1  Chemical Composition (%) *2  Mechanical Test "
cation c Si " wmn P s Cu Ni Cr Mo v Nb T B Ca ] N Al CE Y.S. ' TS. E
Min. X100 | X100 | 100 | X1000| %1000 | x100 | x300 | xs00 | x100 | xioo | xio0 | x100 |xi0000 xmnna[ x1000 | X1000 | x100 MPa % HB
Max. - | 10| 29 - = - = - - -1 -1 -1-= - -1 -1- 240 415 30 B
Heat No. 30 - 135 50 58 40 40 40 15 8 2 e = = = = 50 = — = 197
L 17 21 &9 12 6 8 4 4 5 1 1 4] 4 16 8 13 31 128
175308 302 451 39
Pl - - - - - - - = - - - - - - -1 -1 - 131
CE=Cc+—Mr_ 4 CriMotv +__Ni +Cu 4 UT =L T thenl ] ion
6 5 15
#1 Equivalent for A234 WP8
*2 Y.S= Yield Strength (0.2% offset], TS, = Tensile Strength, € = El {in 50mm) : Longitudi
#3 As per foat note D of ASME SA234 Table 1.
L = Ladie Analysis, P = Product Analysis
Weld repair is not applied to our products.
Steel Making by Vacuum degassed, fully sficon aluminium killed & fine grain.
ELBOW / Forming temperature 850°C —945°C and cooled in stifl oir AT-24(2527
TEE. REDUCER & GAP ¢ Normelizing {cold Ferming) : 910°C {Holding Time : {Nominal Wall Thickness/1mm) x 1.5 min)}
“We certify that the fitting was mamufactured, sampled. tested and inspected .Q‘é'
in accordance with the specification and was found to meet the requirements.
Surveyor to DA GM. /Wark Inspoctor S, MAEKAWA

Maekawa@awaji.co.th

]

SLT9E9
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Material Test

Heat Code: cwRr

| D260RFLNS |

.,

.

h
/

"

Report

Forg

—
—

13770 Industrial

___,_,_,—-"'
0072008 Certified

ed Vessel Connectlons
An AFGlobal Company
Rd. Houston, TX 77015
Sales: (713) 393-4200

Industrial Piping
P. 0. Box 581270

IPS0003|PO:; HP270636

| Sales Order: 161298

Line: 70

‘| Item Code: LWN020600090A002A1

[ Qty Shipped: 51

Itern Desc: LWN, SA105N, 600#,2"x9", RF

Tulsa, OK 74158

Mill Heat: a174521

Spec: ASTM Al05/A105M~ (14} /ASME SA 105/SA 105M-(15)Seclion II Part A - Normalized

Element  (%wt) Ladle Product EPCRA  CASH ]_Eement (%wt)  Ladle Product EPCRA  CAS#
c  Garbon 0.19 TV Vanadium n.04
Mn Manganese 1,05 v 7439-96-5 | Ccb Columbium 0.000
P  Phosphorous 0.008 ' B Boron 0.0003
8 Ssulphur 0.004 {ri Titanium 0.000 v 7440-02-0
§i Silicon 0.24 { Al Aluminum 0,028
Cu Copper 0.15 Y 7440-50-8 i ca Calcium 0.0020
Ni Nickel 0.08 Y 7440-02-0 i C.E. 0.42
Cr Chromium 0.15 Y 7440-47-3 i CuNiCrMoV 0.447
Mo Molybdenum 0.03 i crMo 0.18
Machanical Testing : Heat Treat
Test Lab AFG iNorm. Temp. (F} 1675
HBW 144 - 145 iNorm. (Hrs) 5:50
Elg (%) 32 iNorm. Cooling Type AIR
RA (%) 71 ENorm. Location EVC 477-17
Tensile Specimen Size (in) .485
Tenaile (ksl) 74.6 Other
Yield (ksi) 45,7 Country of Melt Usa
Gauge Length (in) 2 vD YES
{EF Y
{Fully Killed YES
Made to Fine Grain Practice YES

Product compliant with NACE MRO175/IS0 15156-2:2015, Annex A (A.2.1.2, A2.1.3).
Product compliant with NACE MR0O103/IS0O 17945:2015, Section 13.1.1 and 13.1.3.

YIELD STRENGTH CALCULATED AT 0.2% OFFSET.
FVC STANDARD MANUFACTURING PRACTICES:
1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME Bl16.5

DESIGN/FVC DESIGN

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A

4) ALL FVC MATERIAL MANUFACTURED PER FINE GRAIN PRACTICE

5) ALL FVC MATERIAL CERTIFIED PER EN 10204 TYPE 3.1 UNLESS OTHERWISE SPECIFIED
6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST

2)SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER

The recarding of falge, fictitious, or fraudulent stalement or entries on this document may be punishable as a felony under federal slalule.

EPCRA Suppller Notificalion, Thia product imay contalin one or mors toxlo enamicils subject to tha reponing requiramanty of Saclion 313 of the Emargansy Planning and Commanity Right-ta-Know Act
v and R o fieben ol wilh & ohach

(Tille 11l of the A

Act of 1866} and 40 C.F.R. Part 372. P

your facliity Is requlred to submit a Toxio Relensn Invantory Raport undor EPCRA Secllon 314,

y rap £ am In the "EFCRA® column and a Chemical
Absiract Services (CAS) reglstry number is providod for each such chamieal in audilion to the percent by weight of the chemical prasant In this proguct, 1) is your respansibiity alune to delarmine whother

Certification No.: 1301889 f

Certification Date:  10/17/2017 =

Issued By: John Sauceda Rina Sane - Metallurgical Lab Manager
This report I Issued In cor with tha regy of EN10204 3.1 /1SO 10474 3.1.b

Po# (L3475 1048~ 300-3

Hr#* C W R

R.LEE

MAY 2 3 2018
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"ﬁaterial Test Report

COFFER Heat Code: DBO

o AFGRZDE <orvers

" 13770 Industrlal
ISO 9001:2008 Certified

Coffer Corp.

An AFGlobal Company
Rd. Houston, TX 77015
Sales: (713) 3934200

Industrial Piping Line: 10
P. O, Box 581270

OK 74158

ipso‘o@s PO: HP284757 | Sales Order: 164338
|Item Code: 0601260196-0AWLF | Qty Shipped: 50
Item Desc: FLG 02.00 0600 WN RF 160 A105/F42 NRM COFFR
Mill Heat: 3074670

Spec: ASTM A105/A105N-(16) ASME SA 105/SA 105N~ (15) / R694/A 694M (14), F42

Tulsa,

Element  (%wl)  Ladle Product EPCRA  CAS# | Element  (%wt) Ladle Product EPCRA  CAS#
¢  Carbon 0.19 ! Mo Molybdenum 0.015
Mn Manganese 1.03 @ 7439-96-5 !y  Vanadium 0.00
P Phoaphorous 0.010 Ecb Columbium 0.002
S  Sulphur 0.015 iB  Boron 0.0000
si silicon 0.23 RS 0.40
Cu Copper 0.25 W 7440-50-8 i CuNiCrMoV 0.40
Ni Nickel 0.07 W  7440-02-0 : CrMo 0.08
Cr Chromium 0.06 W 7440-47-3 i

Mechanlcal Testing : Heat Troat
Test Lab AFG iNorm. Temp. (F) 1675
Teat Bar Size SACRIFICIAL PIECE :Norm. (Hrs) q
HBW 156 - 156 iNorm. Cooling Type AIR
Elg (%) 26 :
RA (%) 46 : Other
Tensile Specimen Size (in) +494 _ECountry of Melt Usa
Tensile (ksi) 78.8 {EF Y
Yield (ksi) 47.6 !
Gauge Length (in) 2
Product compliant with NACE MRO175/IS0 15156-2:2015, Annex A (A.2.1.2, A2.1.3).

Product compliant with NACE MR0103/ ISO 17945:2015, Section 13.1.1 and 13.1.3.

No Weld repair performed.
Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offset method, unless otherwise specified.

All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM EB; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufactures materials accordin
to ISO 9001:2008 and PED 2014/68/EU,

* ¥ ¥ % ¥

g to a certified Quality Management System conforming
Annex 1, Section 4.3

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME B16.36-2015.

The recording of false, fictllious, or fraudulent statemunt or antrie on this document may be punlshatle as 8 felony under faderal statule,

EPCRA Suppller Nolification: Thle product may contain one or mors toxle chiemicals subject 1o ths reporting requiremanta of Seatlon 313 of tha Emergancy Planning and Community Right-lo-Knaw Act
{Title Il of the Superfund A s and F i Acl ol 1986} and 40 C.F.R. Parl 372, P ly tuble chemilcils are wilh & chackmark in the "EPGRA" column and a Chemlcal
Abslraci Servicus (CAS) reglstry number (s proyidad for aach such chamical in addiion to the parcent by walght of the chamical prasent in this produat. Itis your responsibllity alone lo delermine whelher
your facliity Is requlred lo submil a Toxle Release Invaniory Repori undur EPCRA Section 315 !

I lome

Certification No.:
Certification Date: 1/30/2018

Issued By: John Sauceda
This report Is Issued In compliance with the requiremants of EN10204 3.1 /15O 104743,1.b

1314213

Rina Sane - Metallurgical Lab Manager

~. LEE

Kr# D RO MAY 2 3 7018

Polt(,36)75 [(04§-300-Y
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P.O.Box 278 1505 River Rd §
= Winton, NC 27986 i Cofield, NC 27922 - LLI N
NUCOR e Mill Test Report conss NLEOR P
PLATE MLILL Page 1 Ir’s Qe Nature. J et
- =S
i =
Issuing Date : 05/18/2018 BIL No. : 502373 Load No. : 512224 Our Order No. : 155360/6 Cust. Order No. : 107145 ﬂ
Vehicle No: TSH 9832 SoldTo:  PORT CiTY METALS SERVICES INC A Ship To:  PORT CITY METALS SERVICES INC A
DIVISION OF METALS USA DIVISION OF METAL
Specification: 0.7500" x 120.000" x 480.000" __3101 CHARLES BLVD 5165 CHARLES Bifen. N
ASTM A36-14/ASTM A709 Grade 36-17/ASME SA36 2015/2017 .05 Max S ~~ 11 5 A,OK 74127 (2) TULSA,OK 74127 (2) ¥
Marking: 107145 5\
Heat No c Mn P s Si Cu Ni Cr Mo Alftot) v Nb i N Ca B Sn Ceq Pcm |
—%> 8502410 017 087 0010 0005 005 < 022 0.08 0.09 001 0023 0004 0002  0.001 0.0018  0.0001  0.009 036 024 >
8502411 0.16 083 0009 0007 0.01 024 0.09 0.07 002 0029 0004 0001  0.001 00014 00001 0010 0.24 022 0y
Tensile Test &
Plate Serial Pieces Tons (psi) (psi) Elong. Elong.
No Dir. Yield Tensle %in2° %in8" \\-_
e
8502410-04 2 1225 T 41,100 67,200 26.3
T 41,600 68,400 264
8502411-02 1 612 T 39,000 65,300 27.3
T 41,000 67,300 26.0

#1074 S
OF=24-70r§

/{,@L/g'—;?()cj- LA LB

QA. APPHOE;& é
ﬁ%— Date,

Manufactured to fully killed fine grain practice by Electric Arc Fumace. Welding or weld repair was not performed on this material.
Mercury has not been used in the direct manufacturing of this material. Produced as continuous cast discrete plate as-rolled, unless

otherwise noted in Specification. For Mexico shipments:nhc-Sales

MX@Nucor.com
Yield by 0.5EUL method unless otherwise s

Pem = C+(SU301-{Mn/20)+{Cu/20)+(Ni/80}+(Cri20)+(Mal15)+ (VHO}+58

pecified. Ceg = C+{MnS)H(Cr+Ma+VY51+{(Cu+Niy15)

Melted and Manufactured in the USA_ 1SO 9001:2008 certified (#010940) by SR) Quality System Registrar (#0985-08). PED 87/23/EC 7/2 Annex 1, Para. 4.3 Compliant.

DIN 50049 3.1.B/EN 10204 3.1B(2004), DIN EN 10204 3.1(2005) compliant. For ABS

grades only, Quality Assurance certificate 14-MMPQA-723

We hereby certify that the contents of this report are accurate and correct. Al test results and
operations performed by the material manufacturer are in compiiance with the applicable
specifications, including customer specifications.

7l

T. A. Deprelis, Metallurgist

5/18/2018 2:32:42 PM

f?oﬂ’ b236200
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P.0.Box 279 1505 River Rd !
MNLICCIF]  Winton NC 27988 i Cofletd, NC 27922 N I I : n , g
(252) 356-3700 M I I I TeSt Re po rt (252) 356-3700 19 N = =
PLATE MILL Page 1 13 Qur Nature. SR . =
-
Issuing Date : 04/13/2018 B/L No. : 498802 Load No. : 509835 Our Order No. : 155358/1 Gust. Order No. : 107146
Vehicle No: ALY 91755 Sold To: PORT CITY METALS SERVICES INC A Ship To: PORT CITY METAL SERVICES, INC. o~
. ) DIVISION OF METALS USA JUNCTION 12 Ca
Specification: 1.0000" x 96.000" x 480.000" 3101 CHARLES BLVD HALE,OK 74127 N
ASTM A36-14/ASTM A709 Grade 36-17ASME SA36 2015/2017 Sl .15-.25 TULSA,OK 74127 (2) (\)
Marking : Q
[ HeatNo c Mn P s si Cu NI cr Mo  Alftot) v Nb T N Ca 8 Sn Ceq  Pem )
8502289 0.18 0.83 0.009 0.002 0.19 0.17 0.06 0.07 0.01 0.032 0.003 0.001 0.001 0.0028 0.0001 0.009 0.34 0.24 &I
Tenslle Test
Plaie Serial  Pieces Tons (psi) (pst) Elong. Elong.
No Dir.  Yield Tensile %in2" %ing"
8502289-01 4 2613 T 41,800 69,100 272
T 42100 68,200 26.2 GASTECH HT#8502289 3
PO#636200 -
SO#354444 ITEM#3 4PCS NV
4 4PCS ™~
5 2PCS =
o
R
\
SN
>
@
——
——
Manufactured to fully killed fine grain practice by aectric Arc Furnace, Welding or weld repair was not performed on this material. We hereby cerlify that the contents of this report are accurate and correct. All {est results and
Mercury has not been used in the diract mar g of this ial. Produced as confinuous cast discrete plate as-rolled, unless operations performed by the matenal manufacturer are in compliance with the applicable
otherwise noted in Specification. For Mexico shipments:nhe-SalesMX@Nucor.com specifications; including customer specifications.
Yield by 0.5EUL method unless atharwise specified. Ceq = C+(Mn/8)+(Cr+Me+V)/S1+{(Cu+Ni)/ 15} f ) \p
Perm = C+SU3D)+(Mn/20)+(Cu/20)+{NI/B0)+(Cr/20)+(Mol 15)+(V/10)+58 P74 : 0
Meited and Manufactured in the USA. ISO 3001:2008 certified (#010940) by SRI Quality System Registrar (#0985-09). PED 97/23/EC 7/2 Annex 1, Para. 4.3 Compliant. 4/13/2018 2:28:29 PM m
DIN 500485 3.1.B/EN 10204 3.1B(2004), DIN EN 10204 2.1(2005) compliant. For ABS grades only, Quality Assurance certificate 14-MMPQA-723 T. A. Depretis, Metallurgist Q
Q.A. APPROVED .
Q-
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Maeunfacturer:
ArcclorMital Tobular Procicts Roman S.A. MILL TEST CERTIFICATE P P
STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT according te EN 16204/3.1/2004 A
COUNTY, ROMANIA 31.01.2015 ArcelorMittal
Buyer: ARCELORMITTAL INTERNATIONAL Total weight: | Total Length:  |pjeces |Bundles
AMERICA, LLC SEAMLESS STEEL PIPES 3.877 tons 35.60 meters
1 SOUTH DEARBORN STREET, 13TH 8547 bs 11699 feets 3 -

FLOOR CHICAGO, IL 60603-9888 USA

MAY 2 3 2018

. LEE

| T0415291-1_| FSPET1260 |

| [ LN: 14 }

| 52156 ]

| 636175 |

[

Standard:

AP SL-ed.45-2012- PSL I; ASTM A106/A 106M-2014;ASTM A 53/A53M- 2012; ASME SA 106/SA 106M-2013; ASME SA 53/5A 53M-2013

NACE MR 0103-2012; NACE MR 01757180 15156-1&2/2009

_’/

Buyer's AMI ORDER: 10090082
reference PO NUMBER : HR058069 Dimensions: 323.80 x 1427 mm Schedule: 60 Length:  [100-1280m 36.09-41.99 feet
Contract 50001999 12.750 x 0.562 inch
Item tem Client Hydro Test: PSI MPa Time(sec) Steel Grade GIB/X42/GrC
1 = 2970 205 -
. o = .. ... Chemical Analysis(%) a5 gL .
\ s P Cr Ni Cu Mo v Ti B
e& Bullefin | Product |Max 0.030 0.030 040 0.40 0.40 0.15 - = 5 0.0010
H =
\ Na. Req  |Min - - - - - - - - - -
52156 Heat anslysis 019 1.03 0.25 0.003 0.007 0.06 0.06 0.13 0.03 0.011 0.001 0.001 0.0002
52156 | 15-153 | Productanalysis | 0.19 1.05 0.24 0.004 0.009 0.06 0.06 0.13 0.03 0.006 0.002 0.000 0.0000
52156 | 15-153 | Productanalysis | 019 1.05 0.23 0.004 0.008 0.06 0.06 0.13 0.03 0.007 0.002 0.000 0.0000
57 F it T - Chemical Analysis®%6) =« . s -
Nb+V Nb+Ti+V Cr+Mo+Ni+Cn+V CE IW
Hewr | Bulletin | Product [Max 0.060 0.150 1.000 041
No. Req. l Min - - - -
52156 Heat analysis 0.012 0.013 0.291 039
52156 | 15153 | Product malysis 0.008 0.008 0286 0.40
52156 | 15-153 | Product analysis 0.009 0.009 0.287 0.40
CEpem = C+Si/30+-Mn/20+-Cw/20+Ni/60+Cr/20+Mo/15+V/10+5B CE_S=CHvin/6 =C+Mn/6 HCrMo+VY5+HNi+Cu)/15
Heat Orientation Length | Width/Diameter | Thickness Section Mechanical test YS YS UTS UTS E YS/UTS
mm | inch | mm inch | mm | inch | mm? | inch? Bulletin No. MPa (PSI:1000) MPa (PSL:1000) | % max; -
52156 Longitudinal Flat 508 | 2 | 4000 | 1575 | 14.00 |0551| 5600 | 22.047 15-195 376.00 545 564.00 81.8 51.40 0.67
Quality Control Representative

We state on our sole respansibility that the delivered products are in conformity with the order

requirements.

Formular 12A, rev.9

Eng. lesanu Cristian

Hr# 52156

|(048- 300~ /0

¥ (3p175



| T0415291-1 | FSPET1260 |

| 636175 | | | 52156 ] | [ LN: 14 ]

[

MAY 2 3 2018

. LEE

Standard:

Manufacturer: Page 2/2 |

AvccloeMital Tobular Prodcts Roman SA. MILL TEST CERTIFICATE e P

STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT according to EN 16204/3.1204 A l . \Q

COUNTY, ROMANIA 31.81.2015 rce OI'MIﬂ'OI m

Buyer: ARCELORMITTAL INTERNATIONAL Total weight: | Total Length:  [pieces [Bundles -~
AMERICA, LLC SEAMLESS STEEL PIPES 3.877 tons 35.60 meters N
1 SOUTH DEARBORN STREET, 13TH 8547 Ibs 116.79 feets 3 B ’\(\
FLOOR CHICAGO, 1L 60603-9888 USA A :q.

Buyer's AMI ORDER: 10090082

API SL-ed45-2012- PSL 1; ASTM AI06/A 106M-2014;ASTM A 53/A53M- 2012; ASME SA 106/SA 106M-2013; ASME SA 53/SA 53M-2013

NACE MR 0103-2012; NACE MR 0175/1SO 15156-1&2/2005

reference PO NUMBER : HRO5B069 Dimensions: 323.80 x 14.27 mm Schedule: 60 Length:  [1.00-1280m 36.09-41.99 feet
Coutract 50001999 12.750 x 0.562 inch
Jtem Item Client Hydro Test: Bar PSI Steel Grade: GiB/X42/GrC
1 - 205 2970 -
TR B 3 G5 Haxdness Test: =i o
Hardness Test HRC max 72
Heat | " Bufletin No. EERwc HVA S oD Midwall D EndA EndB O
52156 15-213 - - N S ” - 2 <2 6
b == > =% ks - =4 Q
Flanmhg‘l’adﬂam:n@
Hest | BulletinNo. | Test W\\
52156 15-126 oK AV
>
O
- - - - - N——
= _.. Heat" oA e . ~
Heat Pieces Length (m) Weight (kg)
52156 3 - -
Remarks  Manufacturing process — hot rolling.
Hot finished, steel is fully killed , fine grained and produced by eleciric fumnace , Arcelor Mittal Hunedoara S A — Piata Iancu de Himedoara, nr.1
—Hunedoara .
Hydrostatic test hold for 5 sec. no leakage noticed. \D
<9
INDY
: N\
We state on our sole responsibility that the delivered products are in conformity with the order Quality Contro] Representative X
requirements. Eng. lesanu Cristian QQ\

Formular 124, rev.9



[ | 636175 | | | 1016383873 ] | [ LN: 8 ] | T0415291-1 | FSVAT2160PSL2 |

voestalpine Tubulars GmbH & Co KG

Alpinestrasse 17

8662 Kindberg-Aumuehl

T, +43/060304/23-0

F. +43/060304/63-532
www,voestalpine,com/Aubulars

Legal Structure: Limltad Partnership
Location: Kindberg/Austria

Company Reglsiry Number 185400k
Commerclal Courl of Leoben

DPR 05982884, VAT Nr. ATU 436830408

General Pariner: voestalpline Tubulars GmbH
Legal Structure: Limitad Liabllity Company

I:g VAT Q110 PSL Gormmarcal Couro L o e {00843
MILL TEST CERTIFICATE 3.1
{according to EN 10204)

ABNAHMEPRUEFZEUGNIS 3.1 No. 122471 Rev.: 0

{gem, EN 10204)

CERTIFICAT DE CONTROLE DES PRODUITS PAR L'USINE 3.1

(selan EN 10204)

Hersteller: Auftrags-Nr.: 21600/ 4

Manufacturer; voestalpine Tubulars GmbH & Co KG, Austria Our works order No,:

Producteur: No usine:

Bestellar: VOEST-ALPINE TUBULAR CORPORATION Bestellnr.: HRO68855/VATC PC#
Purchaser: USA-77077 HOUSTON, TEXAS Your order No.. 6086620

Archeteur: INDUSTRIAL PIPING

SPECIALISTS. INC. No de la commande:
PR LRl Zslchen des Lieferwerks: va
Marking of producer:

Pruefgegenstand: LIne Plpe ’

Objec% of tests: LP.US/r.qz.pSLz Marque du fabricant:

Eprouvette: LINEPIPE-01.0 Erschmelzungsart:  BOF
non upset ends (API 6D + 6 L) - non upset Melting process: ully Killed, producsd 1o
UV coating Procédé d'élaboration:  fine grain praclice

Woerkstoff: GRADE B/ GRADE BN /GRADE X42N / GRADE C

Material:

Matiéres:

Anforderungsen: Grade B acc. {0 ASTM A 63/ A 53M-2012

Requirements: ASME S8A 63-2015

Exigence: Grade B acc. to ASTM A 106 / A 108M-2015,

ASME 8A 106-2015

GRADE BN/X42N acc. to API 5 1, 45,6dt.-2012 (PSL2)
NACE MR 0176/1S0 15156-2015

NACE MR 0103-2015

LINEPIPE-01.0; LP-USA-02-P§L.2

Ausflihrung: NU, PLAIN END, PE, beth ends bevslied acc. to API/ASTM (30°)
Condition:

Cond. de livraison;

Warmebshandlung: NORMALIZED ROLLED

Heat treatment:

Traitment de chaleur:

Coupl.dle stamped:

Coupl.paint stencilling:

Coupl.Colour coding:  Fully palnted: Bands:
Tube die stemped:

Tube palnt stencilling: va SPEC 5L-0033 "AP|" 07.2016 2.375" x 0.344" BN X42N PSL2 SMLS 2970 PS| Length FT Heat No. Lot No, A/SA 53
Grade B S A/SA 106 Grade B Sched. 160 PO# HR068855 MADE IN AUSTRIA

Tube Colour coding:  Fully palnted: Bands: purple
Label: PO No.: HR0BBB5S, DAT Port of Houston TX
Remarks:; *) Grade C without marking on tubas

*) 8} unlts have been converted to US customary unlts
+) (Nb+V) <= 0,06%

voestalpine Tubulars GmbH & Co KG

Kindberg, 12.08.2016 Qualitétsstelle / Quality Department
WEITZER
Page 1 of 8 Abnahme::eauftra ter
Abnahmeprifzeugnls wurde digital signlert und Ist ohne authorized Inapection reprgsemaﬂve
Orginalunterschrift glitig/ représentant autoriss du controle

Inspection certificate has been slgned digitally and s

No. 122471 valid without an orlginal signature Voestal pine

:l LEE

Fﬂﬂéfé/7§ 11068-300-11,/2,/3,1Y 1016383873 NAY 2 3 2018



[ | 636175 | |

| 1016383873

11 [ 1N:8]

voestalpine Tubulars GmbH & Co KG

| T0415291-1 | FSVAT2160PSL2 |

Umfang der Lleferung / Volume of dellvery / Contenu de Ia livralson:

Versandanzelge: | Pos.: Abmessung: Bundnr.: Stuckzahl: Lénge: Gewicht: T Los:
Dispalch advice No.| Posg,: Dimanelen; Bundle No.; | Number Of; Length: Waelght: Lot
Avis d'expédition; [ Dlmsnslgn: Nombre Fret:| Pléces: Longueur: Polds: Lot:
LS-075772 4 |2.375Inx0.344 In; 1-11 271 10833,782 ft 36842,50 kg
7.46 bs/ft
SCHED,180
Volume of delivery
Heat Lot Remark
1016383873 208016 - 01
1016486178 208015 - 01

Kindberg, 12.08.2018

Page 2 of 8

No. 122471

Abnahmeprifzeugnis wurde digital slgnlert und Ist ohne
Orglnaluntarschrift gtitig/
Ingpectlon certificate has besn signed digltally and is

valld without en orlginal signature

Opblsprrs  VIUB-300-11,12,13/Y

voestalpine Tubulars GmbH & Co KG
Qualltétsstelle / Quallty Department

WEITZER

Abnahmebeauftragter
authorizad Inspaction representative
representant autdrisé du conlrole

voestalpine

ONE STEP AHEAD.

R.LEE

1016383873 7 wavagom



[ | 636175 | | | 1016383873 ] | [ TN: 8 ] | T0415291-1 | FSVAT2160PSL2 |

\'roestalpine Tubulars GmbH & Co KG

Additional tests and Inspectlons performed on pipe

Blegsversuch/Bend test: bestanden/passed

Dimenslonskontrolle/ Dimensional (nspection: beslanden/passed

Strauflusspruefung gem, ASTM E 570 / Flux Leakage testing acc. ASTM E 670; bestanden/passed

Ultraschallpruafung gem, Norm (Wanddlcke - 100 % Umfang)/Ultrasonlc Inspection acc. to standard (walithicknees - 100 % clrcumference):
bestanden/passed
Visuelle Inspektian/ Visual Inspection: bestanden/pasaed

B Wasserinnendruckversuch/Hydrostatic test; bestanden/passed, Mindestpruefdruck/min test pressura: 2970 PSI,
min.Haltezeit/min duratfon; 5 sec
7 Streuflusepruefung/Diverted fiux acc. AFI § L (old version - SR 4) OD + 1D, lengltudinal 12.5 %: bestanden/passed

B W N A

(o]

Test remarks

[Wir bestatigen, dass die gelleferten Erzeugnisse den Anforderungen der Bestellung entsprechen,
Woe hereby certify that the goods delivered are in compliance with the requirements of the order,

voestalplne Tubulare GmbH & Co KG
Kindberg, 12.08.2018 Quaﬁtétsstelle / Quallty Department
WEITZER
Page 3 of 8
] Abnahmehsauftragter
Abnahmepmfzeggl;gﬂﬁ::ﬂgﬁ:#{ﬂﬂmg? S ISHphne authorizad Inspectlon representative

: reprasentant autdrise du conlrole
N 122471 Inspection certificate has been slanad digitally and Is : o
O. velld without an original signature Voest al p ine

ONE STEP AHEAD.

R. LEE

) - 13,14
11048-300 11//21 3/ 1016333373‘ T MAY 2 3 20

POoFL3b17.
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Qoestalpine Tubulars GmbH & Co KG

Tensile testing

Lot No Test Type Heat treatment Loc. Temp Specimen Yleld Tenslle Elong.gage- Reduct.Rt/Rm
Strength Strength length In area
[°F] No. Type Dimenslonfinch) [ PSIY [PSI] (%] [inch] (%)
Requ, from 42081 60190 24.00
Requ, to 71793 94999 0,83
208015 - 01 Standard normalized rolled Rear 68 1 Stripdong 075 x 0.36 Rt0.60 68450 77450 35.00 2 0.75
208016 - 01 Standard normalized rolled Rear 88 1 StrpJong 076 x 034 R{0.50 59755 80060 33.30 2 0.75
yleld strength; Requ. from - {o

GR B/ BN / X42N: 42100 PS| - 71800 PSI
GrC: 40000 PSI

tenslle strength:  Requ. from - to
QR B/BN/ X42N: 60200 PSI - 95000 PS!
GrC: 70000 PSI

Kindberg, 12.08.2016

Page 4 of 8
Abnahmepriifzeugnls wurde digitai signiert und Ist ohne
Origlnaluntarschrift giltig/
Inspection cerflficate has been signed digitally and is
valld without an orlgingl slgnature

No. 122471

(030175 1V B-300-11,02,03 1

voestalpine Tubulars GmbH & Co KG
Qualiiatsstelle / Quallty Department

WEITZER

Abnahmebeauftragter
authorized inspection representativa
reprasentant eutdrisé du controle

voestalpine |
ONE STEP AHEAD:;M%, : LE E

1016393873 ~ ‘231



[ | 636175 | | | 1016383873 ] | [ LN: 8 ] | T0415291-1 | FSVAT2160PSL2 |

'voestalpine Tubulars GmbH & Co KG

Hardness testing

Lot No Test Type Heat treatment Specimen Test Hardness Number  Mean Hardness Number Varlation
Loc. No. Location Method to from to
Requ.: . 99.50- -
208016 -- 01 Standaerd normalizedrolled Rear 1 Body HRB 85.90 84.87 86.23 0.37
208016 -- 01 Standard normallzedrolled Rear 1  Body HRB 86,30 85,43 85.63 0.20

Kindberg, 12.08.2016

Page 5 of 8
Abnahmepriifzeugnis wurds digltal signiert und Ist ohne
Orginalunterschrift gltig/
Inapaction certificate has been signed digitally and s
No. 122471 valld without an orlglnal signature

TT0k8-300-1112,/3 /Y
fﬁg#éjéﬂf

voestalpine Tubulars GmbH & Co KG
Quelitatsstelle / Quality Department

WEITZER

Abnahmebeauftragter
authorized inspection regresentat]ve
représentant autdrise du controle

voestalpine

ONE STEP AHEAD.{.
i,

101639357523
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636175 |

| | 1016383873 1 | [ LN: 8 ]

' \roestalpine Tubulars GmbH & Co KG

Impact testing

| TO415291-1 | FSVAT2160PSL2 |

Requlrement: Length Wide Helght Specimen Temp. Single Average Factor
[Inch] [Inch] [inch] Orlentation Type [*F) [ fbs 1 [ ftlbs ]
2165 394 285 long. CH-v ~20 =1
Lot No Test Type Heat Treatment  Loc. No, Single1 Single2 Single3 Average Unlt
208015 -~ 01  Standerd normalized rolled  Rear 1 long.  Imp. Values: 107 103 104 1086 fi-lbs
Werts informativi Including Factor:
Shear-Area [%]:
Lateral Expanslon (un-/broken):
Lateral Expanslon; [ineh] H: .285 [Inch]
Lot No Test Type Heat Treatment  Loc. No, long.  Imp. Values: Single1  Single2 Single3 Average Unit
208016 ~ 01  Standard normallzed rolled Rear 1 108 107 1M1 109 ft-lbs
Including Factor:
Kerbachlagwerte Informativl
¢ . Shear-Area [%):
Lateral Expanslon (un-/brokeny:
Lateral Expansion: [Inch] H: .286 [inch]

Kindberg, 12,08.2018

Page 68 of 8
Abnahmepriifzeugnis wurde digital signiert und Ist ohne
Orlginalunterschrift giltig/
Inspection certlficate has been elgned digltally and Is
No. 122471 valld without an original slgnature

POEL 24125

M0k e-300-149,12, 3,1y

voestalpine Tubulars GmbH & Co KG
Quelltatsstelle / Quality Department

WEITZER

Abnahmebeauftragter
authorized inspection representalive
représentant sutorsé du controle

voestalpine

ONE STEP AHEAD,

1016383873

1. LEE

T2 8 201
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voestalpline Tubulars GmbH & Co KG

Chemical testing
Heat analysls

¢.ios M oPo or | Cu | oMV

min. Requ.

;00000 0.1000{ 0. 260 e Lo . f s

max, Requ,

02300 0.4000! 1.0800 0.0260;0,0750 0.3000| 0.3000 040007 - * 0.0400] 01500} 0.0800

1016383873

[0:1762 0.2452'(,9638 0.0107/:0.0042 0.0698: 0,0143 0.0205(; | 0,0017, 0,036] 0,0092},0.0008; 0.0003 ¥G,0047, 0.0400{0.0018; 0.3619
1018488178

004! 0.0004 {'0;5055! 0.0395] 0;0017.) 0,3483

80} 0.0023: 0003 0.0018."

£0.1798 0.2670{0,9624 0.0144/:0.0068 0.0326;;

voestalpine Tubulars GmbH & Co KG

Kindberg, 12.08.2016 Qualitétsatells / Quality Dapartment

Page 7 of 8 WEITZER
Abnahmapriifzeugnis wurde digltal slgnlert und Ist chne auIhnd‘”‘zzr;arn;’;ggt?%”gﬁgL‘:_mﬂw
Orlginalunterschrift guitig/ raprésentant autarisé du conlrole
N 122471 Inspectlon certificate has been slgned digitally and Is "
0. valld without an origlnal signeturs Voe St al p I n e

1104 g 30 2/5’/ e LE
- 0-11,/ /L/ 1016383 COMA
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Ivoestalpine Tubulars GmbH & Co KG

Chemical testing
Product analysls

Lot No, 208015 . 01
ot
Lot No.
| 0-1632

Lot No.
L0.1608

Kindberg, 12.08.2016

Page 8 of @8

Abnahmeprifzeugnls wurde digital signlert und Ist ohne
| IﬂOrlglnalunterscl'lrlft galtia/

Inspection certificate has been signed digitally and Is

No. 122471 valld without an original signature

T10k8-300-11,/2//319
PO#L36/75

Nb ‘! cEQ

{0033 ©.0330! 00000 0.3363

70,0000 0.3333
024/ 0,03587°0:0000 0.3431

i | 0.0343{.59;0000, 0.3373

voestalpine Tubulars GmbH & Ca KG
Qualitétsstelle | Quality Department
WEITZER
Abnahmebeauftragter

authorizad Inspection representative
représentant autorlsé du controls

voestalpine

ONE STEP AHEAD.
Y4Y 2 3 201
10163838793

EE



FSSID6XXH |

T0415291-1
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l

(BS EN 10204 3.1: 2004 - ISO 10474 3.1: 2013)

Number / Namero:

757557

INSPECTION CERTIFICATE

Page / Pagina:

1/6

Date / Dla: January 20, 2014

Jrtstormnt / Cliente: INDUSTRIAL PIPING SPECIALISTS

Customer's Order Item / Crdon Cliente - ltem: (Customer's Reforenor /Ret dol Cliente:

Manufacturer’s Works Crder N* 7 Canhirmasdn de Vente

HR043120-00003 N/A 51086/03
Manufacturing Process / Proceso de Manufactura: Product Type / Tips de Fraducto Surface f Superfice:
SEAMLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED
tandard or Speciication / Normas o Especfi=dones: [Stes] Grade / Grado de acero. Ends / Extramos:
SPEC.5L ED.45+A/SA 53/106 +NACE MR0175/ISO15156+NACE MR0103 B/L245 X42/1.290/B/C BEVEL AT 30 DEG.APISLASO
Dimensicns / Dimensiones: Schedule / Cédula: Lenath / Longitud: Quantity / Cantidad: §2 Pcs/pz Nominal Weight / 'eso Morminal:
6,625 X 0.864 INCH N/A 2176.05 FT 114164 LB 53.21 LBIFT
168.30 X 21.95 MM 11.6/12.9 m 663.26 MTS 51784 KG 79.22 KG/M

Specimen condition Spedmen dimensions Test Y.S. UTS Elongation / Alargamiente
Heat N° | Sample N° | Zone | Pipe N* Condid6n de la probeta Dimensiones de la probeta temp | Eul 0.50 % Req.

Colada N°| Muestra N° | Zona| TuboN° | Ls Sc | Type| On Size Area Temp. [Min: 42 Min: 70 Lo Min. O

Tipo Turnarfio Scedon ensayo |Max — Max — 2" _
n n2 ol kst ks mm % To

— —eeee

32982 2254871 M 1 B AM Ss L 0 975 x 0.837 0.821 RT 511 741 50,8 295 37
81617 2254869 M 1 B AM Ss L 0.97 x 0.881 0.839 RT 491 738 50,8 295 38

/ Vongitudinal

AR As manufactured / Segiin procesc de fabricacion
8 Body / Cuerpo

I's: | ccaticn of sample / Ubicacidn de la muestra

M: Middle / Medio

Oht Obtained / Qbtenidc
Ori: Orientation / Orientadén

R

ired / Requenido

o

Sc Specimen cendition / Condicién de la prebeta

Ss: Strip spedimen / Muestra rectangular
AT S: Ultimate tansile strength / Rivs: o

5. Yield strength / Fuengs

tl re eaze a copy @
7y siferabor anofor falol g

th e prymle el de ST conn,

el oozt FLor il oo Rg el povwn s o S

Wr# Lipis MAY 2 3 7018

11048-300-15

Do # 36175
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13 ] | T0415291-1

[ LN:

[

1

INSPECTION CERTIFICATE Number / NGmero: Page / Pagina:
757557 2/6
(BSEN 10204 3.1: 2004 - ISO 10474 3.1: 2013) Date / Dia: January 20, 2014 L S
- eomar / Cliente: INDUSTRIAL PIPING SPECIALISTS Customer’s Order tem / Orden Cliente - lem Customer's Hoteronice £ Het del Chionto: Manudecturer’s Works Order N/ Confirmacon de Vienta:
HR049129-30003 N/A 51086/03
Manufacturing Process / Proceso de Manufactura: Product Type / Tipo de Producto: Surface / Superficie:
MLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED
tandard or Specification /Normas o Especficadones: Stee] Grads / Grado de acero: Enids / Extremos:
SPEC.5L ED.45+A/SA 53/106 +NACE MR0175/1S015156+NACE MR0103 B/1245 X42.230/B/C BEVEL AT 30 DEG.APISL/ISO
Dimensions / Dimensionss: Schedule / Cédula: Length / Lonaitud: Quantity / Canlided: 52 Pes/pz Neminal Weight / Mesa Nominel:
6,625 X 0.864 INCH NA 2176.08 FT 114164 LB 53.21 LB/FT
168.30 X 21.95 MM 11.6/12.8 m 663.26 MTS 51784 KG 79.22 KG/M

Compesition % / Composicién S

X160 X 10000 X 10000
C | M| S Cr | Mo |Alsal|l Cu 2 Ni v Al | Sn | As | Nb | Ti Pb Ca B N |Mg| W | F1]|F2|F3
Max | 25 | 120 — | 40 | 15| — | 40 | 30 ~ | =1 =1 = —J10] -] -] —]100] 6|15
Min ~t29110] -] -] -] -] - -l -1-1- -I=-1-1-1=1- —
HeatN® | Sample N* | Lot N“ Mipe N© Max | 25 J120f] - a0 [ 15 ] - | 40 | 30 -1 =-1T-1 - - Jw] -] =1-=1100] 6 ] 15
ColadaN® | MuesraN® | Lote N° | Tubo N° Min ~ o] -1 =1 =-1=1-= - =1 = - | - -1 =1-= -
Wbt —— e e S
2254871 0 A P wjnoj:w| ¥ 3 - 13 12 20 |26 29| 32
25 T
24,1 3

3 for ary uFmadis o -

re ease a copy of it, he

= -‘Qsz.{e_ri:ag tiﬂr’ lz':‘e::.mm::'gnalut Un e antmiE i tebe St a0Emark green e, :
- i ' i orig nal ors taki

0 se emite med ante sstena computie zasa s e
erde. E1 @sc de que el doseedar del Crtficits s
por cualguier use 1 egal ¢ (ndebico. Cusicire

L| cerbt caco ongrmal posee mpreso = logo
p oriorm dad con el or ginal hacerdome

fiac 0 estard = #1a &

14
e

2
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INSPECTION CERTIFICATE Number /NGmero: | Page / Pagina:
757557 3/6
(BSEN 10204 3.1: 2004 - ISO 10474 3.1: 2013) Date / Dia: January 20, 2014 i e
Jeiomer / Cliente: INDUSTRIAL PIPING SPECIALISTS Customer's Order liom / Ordon Cliente - ke Customer's Betorenas 7 Rel del Cliente: | Manufacturers Werks (rder N/ Confirmacsn de Venta:
HR042129-00003 N/A 51086/03

Manufacturing Process / Proceso de Manufactura: Product Type / Tipo de Producta surface / Superfice:

SEAMLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED

Standard or Specficaion / Normas o Especficadongs: Steel Graga / Grado de acero: Ends / Extremos:

SPEC.SL ED.45+A/SA 53/106 +NACE MR0175/ISO15156+NACE MR0103 B/L245 X421 290/B/C BEVEL AT 30 DEGAPISLISO

Dimensions / Dimensiones: Schedule / Cédula: tength ¢ Longitud: Quantity / Cantided 52 Pes/pz Narminal Welght / Mese Nominal:

6,625 X 0.864 INCH N/A 2176.05 FT 114164 LB 5321 LBFT
168.30 X 21.95 MM 11.6/1283 m 663.26 MTS 51784 KG 79.22 KGM

[tindora 7 Norma.

[Standard / Norra:
Heat N* Sample N | Is Heaullt Heat N* Sample N* | is Result
Colada N” | Muestra N* Resulfado Colada N | Muestra N* Resultado
r— = e
329382 2259871 B Good / Bueno 61617 2234869 B Geod [ Buzng

& Cuempo

verde, k1 @so de que el ooseedor |

pom Gt e dvgal e idebiivn. G e

ETHE S5 Sompll

Co cnginal potes npesso &l logo

S.conform dad con of o ginal haderdose

MAY 2 3 20

Hor ZOIbI77

11048-300-15

PO%4345175
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[

R. LEE

(BS EN 10204 3.1: 2004 - ISO 10474 3.1: 2013)

INSPECTION CERTIFICATE

Number / Ndmera:

757557

Page / Pagina:

416

Date / Dia: January 20, 2014

- gl e §
(C st / Cliente: INDUSTRIAL PIPING SPECIALISTS Customer’s Order item / Ordon Cliente - ltem; Custeamer's Rforenee / Het del Cliente: Manufacturer's Works Order N° 7 Confirmaadn de Venta:
HR049125-00003 NIA 51086/03

Manufacturing Process / Proceso de Manufactura: Product Type / Tipo de Froducto: Surface / Superficie:
{SEAMLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED

[Standard or Specification / Normas © Especificadones: 1‘-5!.&1 Grada / Grado de acero: Ends / Extrernos:
|SPEC.5L ED.45+A/SA 53/106 +NACE MR0175/ISO15156+NACE MR0103 BI/L245 X42/ 290/B/C BEVEL AT 30 DEG.APISL/ISO

[imensicns/ Dimensiones: | Schedule / Caduls Length / Lonaitud: Quaniity / Cantidad: 52 Pesipz Nominal Weight / Fesc Nominal:

6,625 X 0.864 INCH N/A 217605 FT 114164 LB 53.21 LBFT
168.38 X 21.95 MM 11.6/12.8 m 663.26 MTS 51784 KG 79.22 KG/M

mel.mn J Cotidiosdn

Enhd IF

|Description 7 Descripeion
jeL LIFTABLE PLASTIC PRCTECTOR FOR FLAT / BEVELED PIPES DIAMETER >= 139.7 MM. SUPPL!

AGIERAGE PROCESS™
MAKING PROCESS: E AF AL F. AND CONTINLICHIS CASTING -

ICE INCLUDES ARGON RINGE ANEA

TED AND MANUFACTURED 3Y TENARIS SIDERCA - ARGENTINA®

Supplementary Informaticn
Informacién Suplemcntaria

FULL ALUMINILIM KILLED AND FINE GRAIN
PRACTICADE

["FUNDIDG ¥ FAGRICADD POR TENARIS EIDERES.
*PROCESD DE ACERACION®
FABRICACION DE ACERO. FLINDICION POR ARCO ELECTRICO Y COLADD CONTINUO - AGERS CALMATIO AL

N

ARGENTINA"

“oclroic signatue. On the orl
Ll re pase d copy ol L, lie

8GO 38 BTELE TS 37i SHEMS Corhpl
gr verde. 1 G de yue el ooseedor et
sEaribls por ok i uso i £33l ¢ indebico. ©

fime eecrdice, I certif caco ongiral passs mpreso =l logo
L, b garanlizar | o dad i = or il hauér dose
6n estasd su &0 3,

MAY 2 3 2018
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INSPECTION CERTIFICATE Number / Niimero: Page / P4gina:
757557 5/6
(BS EN 10204 3.1: 2004 - ISO 10474 3.1: 2013) Date / Difa: January 20, 2014 SRk
Customier / Cliente: INT)USTRIAL PI-PING SPECIALISTS Customer s Ordor tem J Grdon Cliente - ftome (Customer's Reforence § Ref dol Clients: Manufacturer's Works G?d'?:—r N Confirmagidn de Venta:
HR042129-00003 N/A 51085/03
Manfactunng Process § Procesa de Manufactura Product Type / Tipo de Froducts Surface / Superfide:
ISEAMLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED
Standard or Spedification / Mormas o Especficagones: Stes] Grace / Grado de acero: Endds / Extremos:
{SPEC.SL ED.45+A/SA 53/106 +NACE MR0175/1S015156+NACE MR0103 B/1L245 X421.290/B/C BEVEL AT 30 DEG.APISL/ISO

Dimessicns/ Dimensones. Schedule / Cédulx
6,625 X 0.864 INCH N/A
168.30 X 21.95 MM

Length / Longitud; Quantity / Cantidad 52 Pcs/pz Nominal Welght / Peso Nominah
2176.05 FT 114164 LB 53.21 LBFT
11.6/12.8 m 663.26 MTS 51784 KG 79.22 KGM

Supplemantary Information
informacdn Suplermentaria

CEDTTION REGULATION: ASME SA 53 2010

EDITION REGULATION: ASME SA 106/ 2010

EDITION OF REGULATION: NACE MR-01-03 EDITION 2012.
EDITION OF REGULATION: NACE MR 01-75 - [SO 15158-2 - 2008

EDICION DE LA NORMA ASNE SA 532010
EDICION DE LA NORMA: ASME SA 105/ 2010
- EDICION DE LA NORMA: NAGE MR-01-03
EDICION DE LA NORMA: MACE MR 01-75 - 1S5 15156

—_— —
HEAT TREATMENT. AS ROLLED.
NOM DESTRUCTIVE TEST: SATIBFACTORY.

Additional Information | A ifarmation
Infermacion Adiconal infarmacion Adicanal
— —_— e e
INSPECTION METHODS EMI LONG [EXT ) NOTCH 5% + MPL LONG (EXTJINT.} ENDS.

PURPLE RINGE ON SDTH ENDS

mu med avte sytems compy e BECREICE. £ CEFET D onpnal pose Tpreo & loge
Lolor worde, B an dr que of soseedor fic " Dhpsa, deibeed qrrantony fi-cominem dadd con of o gisal kavidednnn

TEApansabte por o alg e 1o | sgal cin&ﬁ:acm_wf&cm eitard s ota 2

riarh green cclomet
ori nal are Tk

Gl /%7
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f

636175

{

Fimerner / Cliente: INDUSTRIAL PIPING SPECIALISTS

INSPECTION CERTIFICATE

enari

(BS EN 10204 3.1: 2004 - ISO 10474 3.1: 2013}

Number / Nimero: Page / Pagina:

757557 6/6

Date / Dia: January 20, 2014

Cirtomer’s Order item 7 Orden Cliente - ltem:

—[Lus toimicrs Feference / Ref del Clients: ReanuTacturers Works Ordet N !{mlfllrmaciérl de Venta:

HR043129-00003 NIA 51086/03
Manufacturing Frocess / Procesa de Manufactura: Praduct Type / Tipo de Produdo Surface / Superfide:
SEAMLESS HOT ROLLED SMLS LINE PIPE INT BARE /EXT VARNISHED
ndard or Spedfication / Normas o Especificadones: Steel Grada/ Grado de acero: Ends/ Extremos.
SPEC.5L ED.45+A/SA 53/106 +NACE MR0175/1SO15156+NACE MR0103 B/L245 X42/.230/B/C BEVEL AT 30 DEG.APISL/ISO
Dimensicns / Dimensiones: Schedule / Cédul Length / Lonigitud: Cuanity / Cantidad. 52 Pesfpz Nominal Weight / Pesc Nominal:
6,625 X 0.864 INCH N/A 2176.05 FT 114164 LB 53.21 LBFT
168.30 X 21.85 MM 11.6/12.3 m 663.26 MTS 51784 KG 78.22 KG/M

W 15 o eertify that the product desaribed nere Nas been manuractured, sampled, testod, and inspected in accordance with
purchaser arder requirements. This certibicate 1s not a declaration of origin nor may it be used as a dedaration of origin

Por el presente certiNcermos que of matenal aqui desarito ha sido fabncado, muestreado, erssyado o inspecdanado de
acuerdo a los requisitos de su orden de compra. Este certiticado no es, ni puede ser usado, como una declaracion de origen

CUSTOMER . THIRD PARTY

TENAR

INSPECTION COMPANY
COMPARIA DE INSPECCION

Company Name: N/A
Employee Name: N/A

QUALITY CERTIFICATION DEF’ ;
DEPTO DE CERTIFICACION DE CALIDAD
CADFELAGO Romina

CHIEF OF QUALT CATION DEPT.
RESPONSABLE DEL DEPTG. DE CERTIFICACION DE CALIDAD
AYERBE Eduardo

Pna B ecfrfrnie: AR 300 GEOENAl P0CC. TGl nge
deberd gara i Bcoriorm dad con o or gl hacisredese
i kUl tedat i

T el

MAY 2 3 2018

Kr&llb/">

11048-300-15
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P.0.Box 279

NUCOR Wi oo Mill Test Report
PLATE MILL

1508 River Rd

s INLEOR

Page 1 Ikt ):Ir.\'.[r:m.'.'..%
Issulng Date : 04/13/2018 8/L No. : 499802 Load No. : 509835 Our Order No. : 155358/1 Cust Order No. : 107146
Vehicle No: ALY 91755 Sold To:  PORT CITY METALS SERVIGES INC A Ship To:  PORT CITY METAL SERVICES, INC.
. , DIVISION OF METALS USA JUNCTION 12
Specification: 1.0000" x 96.000" x 480.000" 3101 CHARLES BLVD HALE,OK 74127
ASTM A36-14/ASTM A7DS Grade 36-17ASME SA36 2015/2017 Si .15-.25 TULSA,OK 74127 (2)
Marking :
l Heat No c Mn P S Si Cu Ni Cr Mo Al(tot) v Nb T N Ca 8 Sn Ceq Fem
8502269 0.18 0.83 0.009 0.002 0.19 047 0.06 0.07 0.01 0.032 0.003 0.001 0.001 0.0028  0.0001 0.009 0.34 0.24
| Tenslle Test
Plate Serial  Pieces  Tons {psi} {psi) Eiong. Elong.
| No Dir.  Yield Tensile % in2" % inB"
8502289-01 4 2613 T 41,800 69,100 27.2 r - -
T 42,100 68,200 262 |GASTECH HT%8502289
PO#636200 _
SO#354444 ITEM#3 4PCS
| " 4 4PCS3|
R Eyo iy 2PCS']

Manufactured o lully kified fine grain pracfice by Bleciic Arc Fumnace, Welding or weld repair was not performed on this material,

Mercury has net bean used in the direct mariufactuning of this material, Produced as continuous cast discrete plate as-folled, uniess
sthenrwise noted In Specification. For Mexics shipmenis:inhe-SalesMX@ Nucor.com

‘ield by 0.5EUL method unless otherwise specified. Ceg = C+(Mn/E)+{(CreMo+V)/5)H{Cu+Ni)/15)

specifications, induding customer specifications.
Pem = CH{ SP30)H Mn201+{Cul20)+(NUE0H{Cri20) { Mol A S)H{V/10)+58

Wieited and Manufactured in the USA. IS0 9001:2008 certified (#010820) by SRI Quslity System Registrar {#0985-08), PED §7/2VEC 7/2 Annex 1, Para. 4.3 Compliant.
DiN 50048 3.1.B/EN 10204 5.18(2004), DIN EN 10204 3.1(2005) compliant, For ABS grades cnly. Quality Assurance cedificate 14-MMPQA-723

7 LGy

T. A, Depratis, Mstallurgist

Q.A. APPROVED
By )

We heraby certify that the contents of this report are accurate and correct. All test results and
operations performed by the material manufaciurer are in cemgliance with the applicable

4/13/2018 2:28:29 PM

13205

oyg  30r-1¢ HTF §S000. 79

),
7-1/-17

70% (36200



BIG RIVER STEEL

Sold To: FRIEDMAN INDUSTRIES
DALLAS, TX 75303-1112

Ship To: FRIEDMAN INDUSTRIES
HICKMAN, AR 72315

2027 East State Highway 198
Osceola, AR 72370
www.bigriversteel.com

Certificate #: 57813 Material Weight: 45, 500

Load Number: 128063 Heat Number: 18009301 =
Part No.: Description: HOT ROLLED BLACK-PRIME Ship Date: 01/30/2018 Customer PO: 5389-4
0.2410X72.0000 (MIN)
Spec: SAE 1018 Material ID: 18009301-05 Order #: 9083
Linear Ft: 735 ft
c Mn P S Si Al Cu Ni Cr Mo Sn T v Nb N B Ca C{eq)
.20 : .87 ! _o012| .002| .03 .032 | 03 .04 .05 .015 |.0032 .001 .003]| .001 | .0066 | .0001 .0027 | .365

Direction Not Reported

BRS RESULTS

Actual Gauge .2459 in

6 mm

QA. APPHO\%@ }
-:_;i' ;Dm |
¥ —r

R. LEE

[S—

//r'-#'/ §00930/ JUN 0 5 7018

/‘/073’300'/71 (g

FO¥£36200



Yy
. KN LLE e
| - hene Cert #116-380
“Nondestructive Testing Specialist”
| B )
| e —— —
Friedman lndustﬁes March 26,2018
P.0.Box 214 Lab No: L7830
I' Armorel, AR 72310
|' :
Attention: Mr, Terry Eveland -
| , DA\
-: Subject: Tensile, Yield and Elongation Test Results
| _
| REPORT OF TEST
1294406-F 1177159 46,294 69,704 25
1294406-M 1177159 45,821 69,682 26
j 17111041-03-F N/A 51,216 . 71,387, 26
17111041-03-M N/A 53,112 72,224 25
18009301-05-F N/A 53,982 74,622 27
18009301-03-M ) N/A © . 53,846 74,943 26

The above samples do meet the physical requirements A36.

" (Tested in accordance with ASTM A370-12)

Respectfully Submitted
AlIT, LLC 1

i William E. Jackson

| it

-
0#,36200 11049-300-(7, (3 Hr B §OO09=O\

QA. APPROV
Dato
= iﬁéﬁ

5101 Wilfong Road * Mcmphis, TN 38134 * Phone: 901-373-6992 * Fax: 901-373-5825

R. LEE

JUN 0 5 2018




LICE

Cert #116-380

'ondtie Testing Specialist™

|| Friedman Industries ' March 15,2018
! P.0.Box 214 v Lab No: L7803
| Armorel, AR 72310 AY | ¥7TA

Attention: Mr. Terry Eveland

Subject: Tensile, Yield and Elongation Test Results B

REPORT OF TEST

18009301-01-F ) N/A .+ 52,523 72,322 30

18009301-01-M/  N/A 52,989 72,710 30

18017501-03-F N/A 53,326 73,142 29

18017501-03-M N/A 53,151 | 72,9]4 29

. Respectfully Submitted
AIT, LLCy1

|
||
|
i

| (Tested in accordance with ASTM A370-12)

Ctyy . .
William E. Jackson < \)G_Llww

3101 Wilfong Road * Memphis, TN 38134 * Phone: 901

FO%B(OZOO [ 1OY &= 300-17, 78

The above samples do meet the physical requirements A36.

QA .ﬁLPF’FIOZFEJ i
—
X g

-373-6992 * Fax: 901-373-5825 H LEE

Wt 15009320 |

JUN 0 5 2018




"M oETA L $F 'lg' Vv i CE SV

CERTIFICATE OF COMPLIANCE

DATE: APRIL 13,2018
SUBJECT: NACI:

GENTLEMEN:

| HEREBY CERTIFY THAT THE MATERIAL LISTED HEREIN HAS BEEN
INSPECTED AND TESTED IN ACCORDANCE WITH PRESCRIBED METHODS IN THE
GOVERNING SPECIFICATIONS AND BASED UPON THE RESULTS OF SUCH
INSPECTION AND TESTING DOES CONFORM TO THE REQUIREMENTS OF NACE MR
01-75.

1 PLATE: SAE 1018

; SIZE: 1/4” NOMINAL

MILL CERTIFIED: BRS
HEAT: 18009301
SLAB:

1 Specification: NACE MR 01-75

Hardness, HRC Resulls Hardness, BHN - Results
' 172, 165, 165

| WE HEREBY CERTIFY THE ABOVE INFORMATION IS CORRECT.

‘ MARTY L. EUBANKS
QUALITY ASSURANCE MANAGER
| (918) 583-2222

JUNO5 01 |

FO#%36700  (oyg -300-17 18 Hr 4 /g 009201




[ | 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

A CERTIFIED MILL TEST REPORT
LOG NO.  F00000000098969 Page 1 of 10
® The Best Value -

BONNEY FORGE CORPORATION

Price, Quality, Service P.O. BOX 330 + 14488 CROGHAN PIKE » MOUNT UNION, PA 17088-0330
All The Time. (814) 542-2545 + (800) 345.7546 + FAX (814) 542-4808
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPECIFICATION NO.

ITEM  QUANTITY ROTIND, CHEWMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

1 25 50119 6-31/2X2 STD A105 FLEX B SA/A105

Al0.020 C0.200 Co00.002 Cr0.030 Cu0.030 Mn1.050 Mo 0.002 Nb0.015
Ni0.020 P0.009 50.017 Si0.220 V 0.004

CE(Long Formula) = 0.39
T/S(PSI) 82,204 Y/S(PSI) 52,914 EL(%) 32.20 RA(%) 59.34
Brinell 147 BHN 147 BHN
2 25 50158 36-8X2 STD AI05S FLEX B SA/ALQ5

Al10.026 C0.200 Co0.003 Cr0.040 Cu0.110 Mn0.980 Mo 0.010 Nb0.014
Ni0.040 P0.007 S0.020 Si0.240 V 0.003

CE(Long Formule) = 0.38
T/S(PSI) 75,105 Y/S(PSI) 49,486 EL(%) 32.00 RA(%) 63.76
Brinsll 141 BHN 141 BHN
3 25 59920 36-4X11/2 XS A105 FLEX B SA/A105

Al10.028 C0.200 Co0.005 Cr0.090 Cu0.150 Mn0.990 Mo 0.011 Nb0.014
Ni0.060 P0.010 $0.025 Si0.240 V0.004

CE(Long Formula) = 0.40
T/S(PSI) 76,569  Y/S(PSI) 53,944 EL(%) 32.75 RA(%) 63.14
= j ~~._ DBrinell 141 BHN 139 BHN
4 . 10 50126 P <6 X 2 S160 A105 WELD B SA/A105
/ o Al0.030 C0.190 Co0.002 Cr0.030 Cu0.030 Mn 1.030 Mo 0.005 Nb0.013

&/ il Ni0.020 P0.006 S0.022 Si0.220 V0.003
/ CE(Long Formula) = 0.37
T/S(PSI) 81,423 Y/S(PSI) 51,597 EL(%) 33.70  RA(%) 63.76
Brinell 156 BHN 159 BHN

We cartify that the data on this shest s a true copy teken from our records of materlal
furnished us by the production mill, or s obtained by addltional laboratory checks. W
by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

R.LEE

AL36IT5 11048-300-19 Hr#so/20 MAY 2 3 208



[ | 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

. CERTIFIED MILL TEST REPORT

* The Best Value -
Price, Quality, Service
All The Time.

LOG NO. F00000000098965 Page 2 of 10

BONNEY FORGE CORPORATION

P.O. BOX 330 * 144956 CROGHAN PIKE * MOUNT UNION, PA 17086-0330
(814) 542-2545 ¢ (800) 345-7846 » FAX (814) 542-4906
www.bonneyforge.com

CUSTOMER: INDUSTRIAL PIPING SPECIALISTS

DATE 08/25/2017

CUSTOMER
ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

BONNEY ORDER NO. B000227219

GRADE OR SPECIFICATION NO
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS!

ITEM QUANTITY LOT NO.

5 500 1491 36-1/2X1/4 3SM A105 FLEX T SA/A105
Al 0,031 C0.200 Co0.002 Cr0.040 Cu0.050 Mn 1.030 Mo 0.004 Nb0.014
Ni0.020 P0.006 S0.027 Si0.240 Vv 0.003
CE(Long Formula) = 0.39
T/S(PSI) 78,800 Y/S(PSI) 49,900 EL(%) 32.00 RA(%) 55.10
Brinell 156 BHN 156 BHN
6 25 50089 21/2-2 X 1/2 3000 A105 THRD T SA/A105
A10,022 C0.200 Co 0,003 Cr0.030 Cu0.060 Mn1.010 Mo 0.006 Nb0.015
Ni0.030 P0.005 S0.017 Si0.230 V0.003
CE(Long Formula) = 0.38
T/S(PSI) 73,500  Y/S(PSI)49,100 EL(%) 33.00 RA(%) 68.00
Brinell 138 BHN 146 BHN
7 500 50200 36-3/4X1/2 3M A10S FLEX T SA/A105
A10.024 C0.200 Co00.002 Cr0.030 Cu0.050 Mn 1.040 Mo 0.005 Nb0.012
Ni0.020 P0.006 S0.022 Si0230 V0.003
CE(Long Formula) = 0.39
T/S(PSI) 77,000 Y/S(PSI) 54,500 EL(%) 32,00 RA(%) 70.00
Brinell 154 BHN 157 BHN
8 300 50202 36-11/2X3/4 3M A10S FLEX T SA/A105

A10.036 C0.200 Co0.002 Cro0.040 Cu0.020 Mn 1.050 Mo 0.002 Nb0.015
Ni0.010 P0.003 S0.021 Si0.240 V0.003

CE(Long Formula) = 0.39
T/S(PSI) 76,862 Y/S(PSI) 53,371 EL(%) 34.90 RA(%) 59.85
Brinell 141 BHN 144 BHN

We certify that the data on this shest is a true copy teken from our recorda of materlal
furnlshed us by the production mlll, or as obtalned by additional laboratory checks. W
by

Kylee Ruiz

CMTR: REV2

p&.@«'@?bﬂg

11048-300-19

QUALITY PROCESS MANAGER
R. LEE

MAY 2 8 208

Lré 50126



[ | 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

'y CERTIFIED MILL TEST REPORT

. LOG NO. F00000000098969 Page 3 of 10
Th.e Best Yalue . BONNEY FORGE CORPORATION
Price, Quality, Service P.0. BOX 330 * 14496 CROGHAN PIKE + MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 + (BOO) 345-7548 » FAX (814) 542-4806
www.,bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NOQ, B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

ITEM QUANTITY LOT NO. GRADE OR SPECIFICATION NO.

CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

9 50 59582 FLATX 1/2 3000 A105 THRD T SA/A105

A10.027 C0.210 Cb0.000 Co0.004 Cr0.040 Cu0.050 Mn1.020 Mo 0.006
Nb 0,014 Ni0,013 P0.006 80021 Si0.210 V0.004

CE(Long Formula) = 0.39
T/S(PSI) 74,222 Y/S(PSI) 51,763 EL(%) 34.45 RA(%) 63.23
Brinell 137 BHN 135 BHN
11 50 50078 21/2-11/4X1 3M A1QS FLEX T SA/A105

Al0.024 C0.200 Co00.003 Cr0.030 Cu0.070 Mn1.050 Mo 0.007 Nb0.013
Ni0.030 P0.010 S0.021 Si0.220 V0.004

CE(Long Formula) = 0.39
T/S(PSI) 79,819  Y/S(PSI) 52,092 EL(%) 32.06 RA(%) 61.09
Brinell 144 BHN 144 BHN
12 25 50159 36-3X16MAIOSFLEXT SA/A105

Al0.027 C0.190 Co00.004 Cr0.040 Cu0.140 Mn0.980 Mo 0.0\08 Nb 0.012
Ni0.050 P0.006 §0.024 §i0.240 V 0.003

CE(Long Formula) = 0.38
T/S(PSI) 74,788  Y/S(PSI) 50,314 EL(%) 35.45 RA(%) 62.56
Brinell 139 BHN 139 BHN
13 25 50007 FLATX 3/4 3000 A105 SOCK 8 SA/A105

AL0.021 C0210 C00.002 Cr0.040 Cu0.020 Mn1.080 Mo 0.002 Nb0.013
Ni0.010 P0.008 S0.021 Si0230 V0.003

CE(Long Formula) = 0.40
T/S(PSI) 75,897 Y/S(PSI) 53,093 EL(%) 34.10 RA(%) 64.00
Brinell 141 BHN 144 BHN

We certlfy that the data on this sheet Is a true copy taken from our recards of material
furnished us by the production mlll, or es cbteinad by addltional laboratory checks. W
by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

T1048-300-, R: LEE
P0¢é55/75 L/Tﬂﬁ’O/Z&; MAY 2 3 208




[ | 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

CERTIFIED MILL TEST REPORT
LOG NO. _F00000000098969 Page 4 of 10

L]
Th.e Best V.alue p BONNEY FORGE CORPORATION
Price, Quahty, Service P.O. BOX 330 + 14456 CROGHAN PIKE * MOUNT UNION, PA 17088-0330
All The Time. (614) 542-2545 + (800) 346-7646 « FAX (814) 542-4808
www.honneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPECIFICATION NO.

ITEM  QUANTITY LOT NO. CHEWICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

14 6 50086 36-3X23000A105LREOT SA/A105

Al0.028 C0.190 Co00.003 Cr0.050 Cu0.070 Mn0.970 Mo 0.011 Nb0.014
Ni0.040 P0.010 S0.018 S§i0.240 V0.003

CE(Long Formulg) = 0.37
T/S(PSI) 76,500 Y/S(PSI) 54,500 EL(%) 30.00 RA(%) 63.00
Brinell - 159 BHN 149 BHN
15 200 1445 3/4 3IM/6M A105 HEXPL T SA/A105

Al0.025 C0.140 Cb0.000 Co0.000 Cr0.070 Cu0.090 Mn0.660 Mo 0.010
Nb0.001 Ni0.050 P0.008 $0.012 Si0.160 V 0.003

CE(Long Formule) = 028
T/S(PSI) 0 Y/S(PSI) 0 EL(%) 0.00 RA(%) 0.00
Brinell 144 BHN 156 BHN
16 25 1428 13000 A105 UNAR S SA/A105
MALE Al0.026 C0.200 Co00.002 Cr0.030 Cu0.030 Mn1.010 Mo 0.004 Nb0.011
Ni0.020 P0.008 S0.020 Si0.220 V 0.003
CE(Long Formula) = 0.38
T/S(PSI) 77,300 Y/S(PSI) 45,100 EL(%) 32.00 RA(%) 66.20
Brinell 156 BHN 152 BHN
1421 13000 A105 UNAR S SA/A105
FEMALE Al0.025 C0.210 Co0.003 Cr0.040 Cu0.070 Mn 1.030 Mo 0.006 Nb0.012
Ni0.030 P0.009 $0.019 Si0.230 V0.005
CE(Long Formula) = 0.40
T/S(PSI) 80,300 Y/S(PSI) 48,400 EL(%) 23.00 RA(%) 32.20
Brinell 156 BHN 152 BHN

We certlfy that the data on this sheet [s & true copy taken from our records of materlal
furnished us by the production mill, or as obtalned by additlonal lebaratary checks, _ W
by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

R. LEE
600%3@)75 T1048-300-13 H7H50/2Z  wrasmm
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; CERTIFIED MILL TEST REPORT
LOG NO. _F00000000098969 Page 5 of 10

o
Th.e Best V:alue i BONNEY FORGE CORPORATION
Price, Quality, Service P.0, BOX 330 + 14498 CROGHAN PIKE + MOUNT UNION, PA 17086-0330
All The Time. (B14) 542-2545 + (B00) 345-7648 « FAX (814) 5424906
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851
SHIP TO: INDUSTRIAL PIPING SPECIALISTS

(TULSA) .
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States
GRADE OR SPECIFICATION NO,
ITEM QUANTITY LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:
MIBF 13000 A105 UNAR S SA/A105
NUT A10.002 C0.200 Cb0.003 Co00.000 Cr0.111 Cu0.190 Mn 1.010 Mo 0.019
Ni0.079 P0.007 S$0.022 Si0.230 V0.027
CE(Long Formula) = 0.42
T/S(PSI) 84,100 Y/S(PSI) 57,700 EL(%) 31.00 RA(%) 59.70
Brinell 168 BHN 168 BHN
17 100 1491 1/43000 A105S UNAR T SA/A105
MALE Al10.031 C0.200 Co0.002 Cr0.040 Cu0.050 Mn1.030 Mo 0.004 Nb0.014
Ni0.020 P0.006 $0.027 Si0.240 V0.003
CE(Long Formula) = 0.39
T/S(PSI) 78,800  Y/S(PSI)49,900 EL(%) 32.00 RA(%) 55.10
Brinell 156 BHN 156 BHN
1343 1/4 3000 A105 UNAR T SA/A105
FEMALE A10.020 C0.220 Co00.002 Cr0.070 Cu0.010 Mn 1,040 Mo 0.002 Nb0.012
Ni0.010 P0.008 S$0.022 Si0.230 V0.004
CE(Long Formule) = 0.41
T/S(PSI) 78,200 Y/S(PSI) 49,900 EL(%) 28.00 RA(%) 54.70
Brinell 149 BHN 149 BHN
1394 1/4 3000 A105S UNAR T SA/A105
NUT Al10.034 €0.200 Co0.002 Cr0.040 Cu0.050 Mn0.990 Mo 0.006 Nb0.016
Ni0.030 P0.009 S$0.025 Si0.230 V0.003
CE(Long Formula) = 0.38
T/S(PSI) 78,300  Y/S(PSI) 45,200 EL(%) 28.00 RA(%) 44.70
Brinell 143 BEN 143 BHN

We certlfy that the data on this sheet Is a true copy taken from our records of materlal
funished us by the production mil, or as obtalned by addltlonal laboratory checks. W
.by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

R.LEE
11048-300-19 Hr#s0(2L MAY 2 3 20

4436175



[ I 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2XB-6160WOL |

. : CERTIFIED MILL TEST REPORT
LOG NO. F00000000098969 Page 6 of 10
® The Best Value -

BONNEY FORGE CORPORATION

Price, Quality, Service P.O. BOX 330 + 14498 CROGHAN PIKE « MOUNT UNION, PA 17066-0330
All The Time. (814) 5422545 » (800) 345-7546 + FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPECIFICATION NO.
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, RENMARKS:

ITEM QUANTITY LOT NO.

18 100 1458 1/2 3000 A105 UNAR T SA/A105
MALE Al0.026 C0.210 Co0.003 Cr0.030 Cu0.060 Mn1.000 Mo 0.004 Nb0.0l4
Ni0.020 P0.007 $0.022 Si0.250 V0.003
CE(Long Formula) = 0.39
T/S(PSI) 78,800 Y/S(PSI) 45,500 EL(%) 24.00 RA(%) 40.70
Brinell 163 BHN 163 BHN
1430 1/2 3000 A105 UNAR T SA/A105
FEMALE Al0.026 C0.200 Co00.002 Cr0.030 Cu0.030 Mn1.010 Mo 0.004 Nb0.011
Ni0.020 P0.008 S0.020 Si0.220 V0.003
CE(Long Formula) = 0.38
T/S(PSI) 76,800  Y/S(PSI) 46,700 EL(%) 32.00 RA(%) 65.60
Brinell 156 BHN 149 BHN
MIBF 1/2 3000 A105 UNAR T SA/A105
NUT " Al0.002 €0.200 Cb0.003 Co0.000 Cr0.111 Cu0.190 Mn1.010 Mo 0.018
Ni0.079 P0.007 S0.022 Si0.230 V0.027
CE(Long Formula) = 0.42
T/S(PSI) 84,100 Y/S(PSI) 57,700 EL(%) 31.00 RA(%) 59.70
Brinell 168 BHN 168 BHN
19 25 50050 23000 LF2 90EL S5 SA/A350 LF2 CLI

Al0,032 C0.200 Cc0.003 Cr0.040 Cu0,100 Mn1.080 Mo 0.008 Nb0.013
Ni0.040 P0.011 80.022 §i0.230 V0.003

CE(Long Formula) = 0.40
T/S(PST) 75,167 Y/S(PSI) 51,220 EL(%) 37.00 RA(%) 62.80
Brinell 141 BHN 141 BHN
Charpy <50 F 43/41/40  (Ft-Lbs)

Average  41.30

We certlify that the data on this shest Is e true copy taken from our records of materlal
furnishad us by the production mill, or es obtalned by additional laboratory checks. W
by

Kylee Rulz
CMTR: REV2 QUALITY PROCESS MANAGER

/ . LEE
F0¥e36175 T1048-300-1, Hr%/d/Zé MAY 2 3 209
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CERTIFIED MILL TEST REPORT
LOG NO. _F00000000098969 Page 7 of 10

® The Best Value -

h ) BONNEY FORGE CORPORATION
Price, Quality, Service P.O. BOX 330 + 14488 CROGHAN PIKE + MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 + (B00) 345-7545 + FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPECIFICATION NO.
CHEMICAL ANALY SIS, PHYSICAL PROPERTIES, REMARKS!

ITEM QUANTITY 1LOT NO.

20 25 59717 1X1X1/2 3000 LF2 TEE T SA/A350 LF2 CL1

Al10.027 C0.200 Co0.004 Cr0.090 Cu0.080 Mn 1,080 Mo 0.007 N 0.004
Nb 0.012 Ni0.030 P0.007 $0.018 S5i0.250 V0.003

CE(Long Formula) = 0.41
T/S(PSI) 74,701  Y/S(PSI) 49,970 EL(%) 37.80  RA(%) 67.02
Brinell 132 BHN 132 BHN
Charpy -50F 76/81/45  (Ft-Lbs)

Average  67.30

21 25 1483 13000 LF2 COUP T SA/A350 LF2 CL1

A10.027 C0.190 Co0.004 Cr0.040 Cu0.140 Mn0.980 Mo 0.008 Nb0.012
Ni0.050 P0.006 S0.024 Si0.240 V 0.003

CE(Long Formuls) = 0.38
T/S(PSI) 73,196  Y/S(PSI) 52,041 EL(%) 33.45 RA(%) 63.28
Brinell 137 BHN 137 BHN
Charpy -50F 79/79/37  (Ft-Lbs)

Average  65.00

22 25 1288 13000 LF2 COUP S SA/A350 LF2 CL1

Al0.028 C0.210 Co0.004 Cr0.030 Cu0.070 Mn1.070 Mo 0.012 Nb0.011
Ni0.040 P0.006 S0.024 §i0.220 V0.003

CE(Long Formula) = 0.40
T/S(PSI) 77,505 Y/S(PSI) 53,816 EL(%) 34.10 RA(%) 54.49
Brinel] 132 BHN 135 BHN
Charpy -50F 25/26/28  (Ft-Lbs)

Average  26.30

Wa certify that the data on this sheet Is a true copy taken from our records of material
furnished us by the production mill, or as oblalned by additional laboratory checks. W
by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

. LEE
FYaLs675 11040-300-14 HrBs0l2( w23 m



[ | 636175 | | | 50126 1 | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

. . CERTIFIED MILL TEST REPORT
. LOG NO.  F00000000098969 Page 8 of 10
The Best Value - BONNEY FORGE CORPORATION

Price, Qualit'y, Service P.O. BOX 330 + 14498 CROGHAN PIKE « MOUNT UNION, PA 17086-0330
All The Time. (B14) 542-2545 + (B00) 345-7545 » FAX (814) 542-4908
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

ITEM QUANTITY LOT NO. GRADE OR SPECIFICATION NO.

CHEMIGAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:
23 25 50176 36-3/4 X 1/23MLF2 FLEX T SA/A350 LF2 CL1

Al0.031 C0.200 C00.002 Cr0.040 Cu0.050 Mn1.030 Mo 0.004 Nb0.014
Ni0.020 P0.006 §0.027 Si0.240 V0.003

CE(Long Formula) = 0.39
T/S(PSI) 72,000  Y/S(PSI) 49,200 EL(%) 33.00  RA(%) 67.00
Brinell 139 BHN 139 BHN .
Charpy -50F 87/58/51  (Ft-Lbs)

Averags  65.30

24 50 50076 36-11/2X3/4 3M LF2 FLEX § SA/A350 LF2 CL1

Al0.027 C0.200 Co0.004 Cr0.050 Cu0.100 Mn0.970 Mo 0.016 Nb0.013
Ni0.060 P0.011 S0.019 S§i0.220 V0.003

CE(Long Formula) = 0.39
T/S(PSI) 76,500  Y/S(PSI) 53,000 EL(%) 31.00 RA(%) 64.00
Brinell 156 BHN 146 BHN
Charpy -50F 42/58/45  (Ft-Lbs)

Average  48.30

25 25 50075 36-11/2X3/4 SMLF2FLEX T SA/A350 LF2 CL1

Al10.029 C0.200 Co0.003 Cr0.040 Cu0.090 Mn1.000 Mo 0.015 Nb0.011
Ni 0,040 P0.010 §0.022 Si0.230 V0.004

CE(Long Formula) = 0.39
T/S(PSI) 77,000 Y/S(PSI) 53,500 EL(%) 31.00 RA(%) 66.00
Brinell 157 BHN 154 BHN
Charpy -50F 46/31/44  (Ft-Lbs)

Average  40.30

We certify that the data on this sheet Is a true copy teken from our records of materlal
furnished us by the production mill, or as obtained by additional laboratory checks. W
by

Kylee Rulz
CMTR: REV2 QUALITY PROCESS MANAGER

R. LEE
At 36775 T1IEE-3b0- Lriseize, wasum




[ | 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

. . CERTIFIED MILL TEST REPORT
LOG NO.  F00000000098969 Page 9 of 10
® The Best Value -

BONNEY FORGE CORPORATION

Price, Quality, Service P.0. BOX 330 » 14498 CROGHAN PIKE » MOUNT UNION, PA 17088-0330
All The Time. (814) 542-2545 « (800) 345-7548 » FAX (814) 542-4908
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPECIFICATION NO
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

26 25 50196 36-3X13MLF2FLEXT SA/A350 LF2 CL1

Al0.032 C0.200 C00.002 Cr0.040 Cu0.030 Mn1.050 Mo 0.003 Nb0.014
Ni(0.020 P0.005 §0.019 Si0.270 Vv 0.003

ITEM QUANTITY LOT NO.

CE(Long Formula) = 0.39
T/S(PSI) 71,610 Y/S(PSI) 47,449 EL(%) 36.85 RA(%) 57.04
Brinell 135 BEN 135 BHN
Charpy -50F 77/66/56  (Ft-Lbs)

Average  66.30

We certify that the data on this shest Is a true copy teken from our racords of materlal

furnished us by the production milll, or as obtalned by addltional laboratory checks. W o W
by

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

R. LEE
pptpzer7e TIHEEn-1 HrtsOIzE e




[ ) 636175 | | | 50126 ] | [ LN: 14 ] | T0415291-2 | B2X8-6160WOL |

, CERTIFIED MILL TEST REPORT
LOG NO. _ F00000000098969 Page 10 of 10

]
The Best V'alue e BONNEY FORGE CORPORATION
Price, Quality, Service P.O. BOX 330 * 14456 CROGHAN FIKE » MOUNT UNION, PA 17086-0330
All The Time. (814) 542-2645 + (B00) 345-7548 + FAX (814) 542-4808
www.bonneyforge.com
CUSTOMER: INDUSTRIAL PIPING SPECIALISTS DATE 08/25/2017
CUSTOMER BONNEY ORDER NO. B000227219

ORDER NO.: TP554851

SHIP TO: INDUSTRIAL PIPING SPECIALISTS
(TULSA)
606 NORTH 145TH EAST AVENUE
TULSA OK 74116
United States

GRADE OR SPLCIFICATION NO

ITEM  QUANTITY LOT NO. CHENMICAL. ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS.

2. THE PRODUCT SUFPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT, (EUROPEAN STANDARD)

3. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

4, ITEM-1,2,3,4,5,6,7,8,9,11, 12,13, 14, 15, 16, 17, 18 -THE MATERIAL SUPPLIED MEETS THE REQUIREMENTS OF
NACE MRO175/1S0 15156-2.

5.ITEM-1,2,3,4,5,6,7,8,9,11, 12,13, 14, 15, 16, 17, 18 -CERTIFYING ASTM A105-14 / ASME SA105-15 EDITION.
6. ITEM - 19, 20, 21, 22, 23, 24, 25, 26 -CERTIFYING TO ASTM A350 LF2 07 REVISION.

7. ITEM - 19, 20, 21, 22, 23, 24, 25, 26 -THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2.

8. ITEM - 19, 20, 21, 22, 23, 24, 25, 26 -THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2,

9. ITEM - 19, 20, 21, 22, 23, 24, 25, 26 -THE MATERIAL SUPPLIED AS A350 LF2 CL1 MEETS THE REQUIREMENTS OF
BOTH NACE MRO103-2007 AND NACE MRO175/ISO 15156-2.

10. ITEM - 19, 20, 21, 22, 23, 24, 25, 26 -THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM
A350
HEAT TREATING REQUIREMENTS.

11. ITEM - 15 -THE MATERIAL SUPPLIED IDENTIFIED AS SA/A105-QT WAS QUENCHED AND TEMPERED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

We certlfy that tha data on this sheet is a trus copy taken from our records of materlal
furnlshed us by the production mill, or as obtalned by additional laboratory checks. _ W
by

. Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER

”048-31][]-79 _CE
Pﬂ%ﬂ (75 HrE50/26  wrasum
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Arcelorita Tubulr Produts Roman S.A. MILL TEST CERTIFICATE T 1t A
STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT according to EN 10204/3.1/2004 . NS
COUNTY. ROMANIA 31.03.2015 ArcelorMittal N
Buyer: ARCELORMITTAL INTERNATIONAL Total weight: Total Length:  [pjeces |Bundles S
RICA.
o stz pees R S
OOR CHICAGO. IL 60603-9888 USA
Standard: b 51ed45:2012- PSL 1: ASTM AIDG/A 106M-2014:ASTM A S3ASIM- 2012; ASME SA 106/SA 106M-2013; ASME SA 53/SA 53M-2013 NS
NACE MR 0103-2012: NACE MR D175/150 15156-182/2009 H
Buyers  AMI ORDER: 10090565 — : _ =
reference PO NUMBER: MIPO(0923 Dimensions; 406.40 x {2.70 mm ﬁchedula 40 Length: 11.50-12.80 m 37.73 -41.99 feet i
Contract 50002098 16.000 X 0.500 inch =
Item Item Client Hydro Test: Bar PSI MPa Time(sec) Steel Grade: GrB/GrC/X42
6 - 154 2236 15.4 5 2
Chemical Analysis(%) |
C Mn Si s P Cr Ni Cu Mo v Nb Ti B R
[ Heo | Buliein | Product [Max 023 1.06 = 0.03v 0.030 .40 0.40 0.40 0.15 = = = 0.0010 ~
, Ne. Req.  |Min - 029 0.10 - - - . - S E - - - =~
I_a‘ozsm Y Heat analysis 0.18 1.03 022 0.004 0.009 0.08 0.07 0.15 0.02 0.003 0.002 0.003 0.0001 Y,
8026747 Heat analysis 0.19 g 022 | 0004 0.007 0.08 0.06 0.15 00i | 0om 0.003 0.002 0.0001 V)
802676 Heat znalysis 0.18 1.05 0z 0.004 0.008 0.13 0.07 0.15 005 | 0004 0.003 0.002 0.663: \JT‘
802673 Heatanalysis | 9.18 1.05 0.24 0.003 0.003 0.09 .07 0.16 0.02 0.003 0.002 vANa 0.0001 N
| 802668 Heat analysis 0.8 ! 103 0.23 0.004 0.010 450 0.06 0.03 0.004 0.5 0003 | 2.0001 N
53409 1 Heat analysis 0.19 1.00 0.3 0.005 0.0z 0.05 0.08 18 n.02 0.007 0.001 0.002 | 0.0003 A g
80267G | 15-602 | Produci analysis-| 018 1.03 021 | o0os | oagi0 a5 0.07 0.15. 0.04 0.00) 9.002 0.000 | 0.0000 QO
802670 | 15-602 | Productanalysis | .19 1.02 021 0005 | 0009 0.13 0.07 0.15 0.04 0.001 0.002 0.000 0.0000 O
802674 | 15-602 | Productanalysis | 0.19 0.99 020 0.004 0.008 0.08 0.06 0.14 0.01 ¢.001 0.002 0.000 0.0000 ‘T\
802674 | 15-602 | Productanalysis | 020 0.98 020 0.604 0.008 0.08 0.06 0.14 0.01 0.001 0.002 0.000 0.0000 So
802676 | 15602 | Product analysis |  0.18 0.99 0.19 0.005 0.009 0.13 0.06 0.14 0.04 0.000 0.002 0.000 0.0000 S
802676 | 15-602 | Productanalysis | 0.18 1.00 020 0.005 0.009 0.13 0.06 0.14 0.04 0.000 0.002 0.000 0.0000 S
802673 | 15524 | Productamalysis | 0.19 0.99 023 0.005 0.012 0.08 0.06 0.15 0.02 0.002 0.002 0.000 0.0000 ~
802673 | 15524 | Productanalysis | 0.19 0.99 023 0.006 0.011 0.08 0.06 0.16 0.02 0.002 0.002 0.000 0.0000 e
802668 | 15524 | Productapalysis | 0.19 1.04 024 0.005 0.012 0.09 0.06 0.14 0.02 0.002 0.002 0.000 0.0000
802668 | 15-524 | Productanalysis |  0.18 1.04 0.23 0.005 0.011 0.09 0.06 0.14 0.02 0.002 0.002 0.000 0.0000
53409 | 15756 | Productanalysis | 0.18 1.04 0.20 0.005 0.010 0.06 0.05 0.15 0.02 0.000 0.002 0.000 0.0000
53409 | 15-756 | Productmnalysis | 019 1.05 0.20 0.005 0009 0.06 0.05 0.14 0 £.000 0,002 0.000 | stwgp
a Q“‘P“ 'k- ‘; *%
We state on our sole responsibility that the delivered products are in conformity with the order Quality Control Representative g ;ﬁ::;er
requirements. Eng. lesanu Cristian % Q_ Py g
= ’aa‘d ——nl
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ArcelorMital Tobular Prodics Roman S.A. MILL TEST CERTIFICATE Fan 2 A Ny
STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT according to EN 10204/3,1/2004 . W9
COUNTY., ROMANIA 31.032015 ArcelorMitial N
Buyer: ARCELORMITTAL INTERNATIONAL Total weight: | Total Length:  |Pieces [Bundles O
1 SOUTH DEARBORN STREET, 13TH SEAMUESS/STEEIRRIRES WsSwas)  soizmeieny o f N
FLOOR CHICAGO. IL 60603-9888 USA 2186001bs | 2 638.17 Fects )
Standard: - b1 5L-cd452012- PSL 1; ASTM AI0G/A 106M-2014ASTM A SH/ASIM- 2012; ASME SA 106/SA 106M-2013; ASME SA S3/SA S3M-2013 5
NACE MR 0103-2012; NACE MR 0175150 15156-1&2/2009 =g
|Buyer’s AMI ORDER: 10090565
reference PO NUMBER: MIP000S3 Dimensions: 40640x 1270 mm __|Schedule: 40 Length:  11.50- 12.80 m 37.73-41.99 feet
Contract 50002098 16.000 X 0.500 inch
Item Item Client Hydro Test: Bar PSI MPa Time(sec) Steel Grade: GrB/GrC/X42
6 = 154 ~2236 154 B 2
' Chemical Analysis(%) : o~
Nb+V No+Ti+V Cr+Mo+Ni+Cu+V CE_lIW '\
. Bulletin | Product |Max 0.060 0.150 1.000 041 §
No. Req  |Min = - - -
302670 Heat analysis 0.005 0.008 0.323 0.39 \K
802674 Heat anaiysis " 0.007 0.009 0304 041 W
802676 | Heat analysis T 0.007 0.009 0.404 041 \
802673 | Ficat analysis 0.005 0.008 0.343 0.39 &
802663 Heat analysis 0.006 0.009 0324 039 \
53409 Heal snalysis 0.008 2.010 0.337 039 Q
502676 | 15602 | Product analysis 0.003 © 0.003 0391 0.40 D)
802670 | 15602 | Product analysis 0.003 0:003 B 0391 0.41 i NP
802674 15-602 | Product analysis 0.003 0.003 0291 039 %
802674 | 15602 | Productanalysis 0.003 0.003 0.291 039 =
802676 | 15602 | Product analysis 0.002 0.002 0370 0.39 Q
802676 | 15-602 | Producl analysis 0.002 0.002 0370 0.39 e
802673 | 15524 | Product analysis 0.004 0.004 0312 039
802673 | 15-524 | Productanalysis 0.004 0.004 0322 039
802668 | 15-524 | Product analysis 0.004 0.004 0312 0.40
802668 | 15-524 | Product analysis 0.004 0.004 0.312 0.39
53409 | 15756 | Productanalysis 0.002 0.002 0.280 0.38
53409 | 15-756 | Product analysis 0.002 0.002 0270 039

We state on our sole responsibility that the delivered products are in conformity with the ordes
requirements.

Quality Control Representative
Eng. lesanu Cristian

POEL31,39 7
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Manufacturer: Page 3/5 I
ArcelorMittal Tubular Products Roman S.A. M]IJL TEST CERTIFICATE
- B 6191/1

STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT according to EN 10204/3.1/2004 A I .

COUNTY, ROMANIA 31.03.2015 rcelorMittal

Buyer: ARCELORMITTAL INTERNATIONAL Total weight: Total Length:  |pjeces |Bundles

AMERICA, LLC
! 5 P 99.155 tons
1 SOUTH DEARBORN STREET, 13TH SEAMUESSISTEEL RIFES i 65 -
FLOOR CHICAGO. IL 60603-9888 USA 218600Ms | 263817 feets
JLIELIE API 5L-ed.45-2012- PSL 1; ASTM Al06/A 106M-2014:ASTM A 53/A53M- 2012; ASME SA 106/SA 106M-2013; ASME SA 53/SA 53M-2013
NACE MR 0103-2012; NACE MR 0175/1SO 15156-1&2/2009
Buyer's  AMI ORDER: 10090565
{reference PO NUMBER: MIP0O0093 Dimensions: 406.40 x 12.70 mm Schedule: 40 Length:  11.50-12.80 m 37.73-41.99 fect
Contract 50002098 16.000 X 0.500 inch
Itemn Itemn Client Hydro Test: Bar PSI MPa Time(sec) Steel Grade: GrB/GrC/X42
[ - 154 2236 15.4 5 -
: v Lo Filen B0 Chemical Analysis(%) ‘
Nb+V Nb+Ti+V Cr+Mo+Ni+Cu+V CE_NwW
Bulletin Product |Max 0.060 0.150 1.000 041
L2l No. Req. Min = - - -
CEpcin = C+Si/30+-Mn/20+Cu20+Ni/62+Cr/20+Mo/15+V/10+5B CE_S = C+Mn/6 CEyw = CHMn/6HCr+Mo+VYS+Nit+CuV!15
i - _ 5 'Ten'silg Tes_l_ : _ X . - -
o ol - Length | Width/Diameter | Thickness Section Mechanical test YS ¥S UTS UTS E YS/UTS
= . mm | inch | mm | inch | mm | inch | mn? | inch® | Bulletin No. MPa (PSI:100¢) MPa | (PSI:1000)} % max: -

- 802670 Longitudinal Flat 50.8 Z 4090 | 1.575 | 14.00 |0.551 | 560.0 | 22.047 15-1106 362.00 52.5 529.00 76.7 : 220 0.68
302674 - Longitudinal Flat 508 2 -40:00 | 1 575 | 72.40 |0.488] 4960 | 19.528 15-1106 361:00 524 562.00 8]_".5"-' 52.80- 3.64
802675 Longitudinal Flat 508 2 40.00 | 1.575 [ 12270 0.50_0 508.9 1 20.000 15-1106 32700 474 514.00 i ‘74_'."55( 3530 0.64
202673 Longitudinal Flat 508 2 40.00 | 1.575 | 12.80 |0.5C4| 512.0 [ 20.157 15-933 362.00 52.5 533.00 713 1 5230 0.68
802663 Longitudinal Flat 50.8 2 40.00 | 1575 | 1260 |0.496| 504.0 | 19.843 15-933 384.00 55.7 571.00 82.8 48.90 0.67

53409 Longitudinal Flat 50.8 2 40.00 | 1.575 | 13.60 |0.535]| 544.0 |21.417 15-1467 329.00 47.7 541.00 785 53.50 0.61

HrBgozu7¢

| 636397 | | | 802674 ]

{

We state on our sole responsibility that the delivered products are in conformity with the order

requirements.

Quality Control Representative

Eng. lesanu Cristian

11 OY§-300-22 R (Z79

Foltpz 6397
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|Manufactarer: Page 4/5 u Iy
ArcelorMittal Tubular Products Roman S.A. M[LL TEST CERTIFICATE B 6191/1
STEFAN CEL MARE ST, 15A/] ROMAN, NEAMT according to EN 10204/3.1/2004 ArcelorMi
COUNTY, ROMANIA 31.03.2015 rcelorMittal
Buyer: ARCELORMITTAL INTERNATIONAL Total wcight: Total Length:  [Pieces |Bundles
AMERTEAsTL.C SEAMLESS STEEL PIPES 99.155 tons [ 804.12 meters
1 SOUTH DEARBORN STREET, 13TH i 65 -
FLOOR CHICAGO. IL 60603-9888 USA 2186001bs | 2638.17 feets

Standard:

APl 5L-ed 45-2012- PSL 1; ASTM AI06/A 106M-2014:ASTM A 53/A53M- 2012: ASME SA 106/SA 106M-2013; ASME SA 53/SA 53M-2013

NACE MR 0103-2012; NACE MR 0175/1SO 15156-1&2/2009

Buyer's  AMI ORDER: 10090565
reference PO NUMBER: MI1P000%3 Dimensions: 406.40 x 12.70 mm Schedule: 40 Length:  11.50-12.80 m 37.73-41.99 fect
Contract 50002698 16.000 X 0.500 inch
Item ltem Client Hydro Test: Bar PSI MPa Time(sec) Steel Grade: GrB/GrC/X42
6 - 154 2236 154 5 -
Hardness Test
Hardness Test HV 10 max.- HRC max.Z/ ]
Heat q - - :
ca Bulletin No. U HVAO[ oD Midwo'l D End A End B
802670 15-819 - - ;e - - - = <22
802674 15-819 . = = | - - - -7
802676 15-219 ) s . £l = - - z 2
802673 15-722 - - = - = = <22
802668 15-722 . : = B = E - <22
72409 15-1073 5 = = 3 z - B <22
v g 1 - Technological/Microstructure Test :
i . IFlattening Tesi|Flattening,
y glcat Bulletin No. Test
802670 i5-882 oK
802674 15-882 oK
802676 15-882 oK
802673 15-732 oKk
802668 15-732 0K
53409 15-1256 OK

We state on our sole responsibility that the delivered products are in conformity with the order

requirements,

Quality Control Representative

Eng. lesanu Cristian

JUNT 2 2018

HTH g0U7Y
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| 636397 | | | B02674 ] | [ LN: 3 ]

[

Manufactarer:

ArcelorMittal Tubular Products Roman S.A.

STEFAN CEL MARE ST, 15A/1 ROMAN, NEAMT

COUNTY, ROMANIA

MILL TEST CERTIFICATE

according to EN 10204/3.1/2004

Buyer: ARCELORMITTAL INTERNATIONAL
AMERICA, LLC
| SOUTH DEARBORN STREET. I3TH
FLOOR CHICAGO. IL 60603-9888 USA

SEAMLESS STEEL PIPES

Page 5/5 ’%
B 6191/1
31.03.2015 ArcelorMittal
Total weight: Total Length:  |Pjeces |Bundles
99.155 tons 804.12 meters
218 600 Ibs 2 638.17 fects N )

Staandard:

AP 5L-cd 45-2012- PSL 1: ASTM A106/A 106M-2014:ASTM A 53/A53M- 2012; ASME SA 106/5A 106M-2013; ASME SA 53/8A 53M-2013

NACE MR 0103-2012; NACE MR 0175/ISO 15156-1&2/2009

Buyers AMI ORDER: 10090565
sefercnce PO NUMBER: MIP00093 Dimensions: 406.40x 1270 mm  |Schedule: 40 Length: 11.50- 12.80 m 37.73-41.99 feet
Contract 50002098 16.000 X 0.500 inch
Itern Item Client [Hydro Test: Bar PS1 MPa Time(sec) Steel Grade: GrB/GrCrX42
6 - 154 2236 154 5 =
) B : wxa = ) Heat
Heat _ Pieces Length(m) | Weight (kg)

802670 , 12 = S

Epl 19 -, ]

302476 30 . 5

802673 2 - .

802668 | 1 = !

53409 1] - - |

Remarks Manufacturing process -- hot rolling.
Hot finished, steel is fully killed , fine graincd and produced by electric furnace , Arcelor Mittal Hunedoara-$ A - Piata Iancu de Hunedoara,

nir.1 ~Hunedoara and ABS Sisak c[.o.o B ¥avurica 12,44010 Sisak Republica Hravatska

Hydrostatic test hold for 5 sec. no leakage noticed.
For each reduction of 0.01% below the specified carbon maximum, on increase of 0.06 manganese above the specified maximum will be permitted up to

a maximum of 1.35%.

We state on our sole responsibility that the delivered products are in conformity with the order

requirements.

Quality Control Representative

Eng. lesanu Cristian

()
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VALIN

CORPORATION

6509 Sierra Lane, Dublin, CA 94568
Phone 925-551-7000 Fax 925-551-7011

Date: _ 04/27/18 o 1
El_s_t(;': - GasTechE—ngineering o -
_(;ustomer P.O. #: 635657 _ |
VaI;)r;r #: - __26;37887—h - = _

Certificate of Compliance

This is to certify that Jamesbury part number:

(3) ¥4 5H-22HBRT  Customer pn: 11048-100-0001

was manufactured, inspected, assembled and tested in accordance to the
manufacturer’s standard procedures and in compliance with the above
customer purchase order,

Valin Corporation
Richard Ferdon

) ‘:‘;j""—r-'

| ¥4

Po#b25657

H. Lo -

/[ OYg-[00-]

MAY 1 8 201



845 S E 29™ STREET 73129

PO BOX 94700
CAMERON o
0 PHONE: 405-631-1321
A Schlumberger Company FAX: 405-629-0420
CERTIFICATE OF CONFORMANCE / TEST REPORTS
For: SUNBELT SUPPLY CO Date: April 10,2018
Purchase Order: 630379-00 Sales Order: 3600450

COMPLIANCE: This is to certify that at the time of manufacture, these items were manufactured in accordance with Cameron Valves and
Measurement standard procedures and practices. Additionally, these items are in full conformance with product specification API 6D 24th
Edition, Addendum 1 March 2015 and Addendum 2 June 2016.

TEST REPORTS / ACCEPTANCE:

Pressure Duration Results

Hydrostatic Tests

Shell Test 2400 psi 2 minutes OK
Seat Test Top Right 1700 psi 2 minutes OK
Seat Test Bottom Left 1700 psi 2 minutes OK
DBB Seat Test 1700 psi 2 minutes OK
Air Tests

Air Test Seat Top Right 84 psi 2 Min OK
Air Test Seat Bottom Left 84 psi 2 Min OK

INCLUDED IN THIS CERTIFICATION:

7 BachP/N — 2365466-3111316 - BV 2X2 RF WKM 370D6 600 24YRF24 WHP LP

Serial# Body Heat# Tailpiece Heat#
121112682-005 ~ R35180 20414
121112682-017 = R35416 20393
121112682-023 w= R34783 20422
121112682-026 = R35416 20414
121112682-037 ~= R35679 20396
121112682-038 = R34783 20587
121112682052 R34783 20551

This certifies that the statement and values specified are true, correct and conform to the original data on file at Cameron Valves and Measurement.

Delivery Note # 87862864
Bea Yate Line Item 10

Quality Ass

et (35618 110070 -2 APR 19 2018



No, 9 Camtary Avenue,North Industrial Park ,Econcmical Dovelopsent Zome ., Rinhai County , Jiangse Provice.

Jiangsu Wanheng Casting Industry Co.,Ltd
MILL TEST CERTIFICATE REPORT

China

UISA17Q33252R0M

Purchaser: CAM DISTRIBUTED VALVES - OKG Gort Ne. BH16823- 49 D 22-Jan-2018
PO Na.: 4511830849 Carificate type EN 10204, 3.1, 2004 | Tengite D Saction Gagm Length | Tyguing T Brinell Hardriess | 0% | Locatiga | WWPECtTest | T Dim. fmm} Crigntation
f— ASTH u:'cw%m [TET] Molting Practice EF. Test bar {ma) [rec [ (%) Kah V-Noich| 10310%x% | Longitadinal |
Specification 1S-021016-01 R 10 Tast pacformsdon| QUCE  PeceD | Actus 125 1272 ) Room Actual 3000 | OTC Actusl  |VNotch | 10x10x55 | Longitwdinal
PG tinm No. Pat No. Deseription Chensical Composition Mechanical Properties mpact Test
00020 2365342-03-01-01 | BODY 2 6C RF 37006 WCSAIGS, NACE ) i j .
ot T =(T} Tene ) Cooling Method [+ S Mn P s crr Mo’ N cu' L s Al SUM C.E. urs s EL ROA | Mardnese Energy vafue {5} Avenge
R ]
p::ml e e % (Mpa) | (Mpa) | (%) | {%} | (HBW) | Nou1 | No.2 | No.3 | {g)
Min 85 | z5 | 22 35 143
Heat No. Heal Trestment Lot No, Q.
Mlax | 023 | 06¢ | 128 | o035 | o5 | o | o20 .30 040 003 | 00 1.00 M | a5 257
R34783 2017092002 13 0197 | 0434 | 0850 | 0.026 | 0.043 | 0080 | 0.015 | 0.037 | 0.032 | B.008 | 0.046 0.150 | 0.359 | 548 | 328 28 62 157
R34869 2017092402 4 G189 | 0320 | 0.810 | 0.023 | 0.010 | 0.051 | 0.017 | 0.024 | 0623 | 0.0O5 0031 | 0114 | 0341 | 586 | 351 29 62 156
R35041 2017100502 3 0182 | 0417 | 0.871 | 0.021 | 0.008 | 0.035 | 0.008 | 0.023 | 0.023 | 0.021 0.041 | 0.108 | 0.353 | 525 | 328 3 82 157
R3s052 2017100801 1 0.987 | 0518 | 0.8e3 | 0.029 | 0.008 | D.049 | 0.006 | 0.038 | 0.018 | D.O1 7 | 0044 | 0,128 | 0.365 | 558 348 28 62 162
RA5088 2017100801 2 0202 | 0330 | 0810 | 0.022 | 0.009 | 0.038 | 0.006 | 0.026 | 003 | 0.020 0.040 | 0113 | 0353 | 549 | 341 29 58 152
R35149 2017101302 9 0.195 , 0430 | 0877 | 0.025 | 0.008 | 0.042 | 0.006 | 0.048 | 0.022 | 0.019 0.041 | 0.137 | 0.359 | 583 | 364 33 58 163
R35180 2017101301 13 0.180 | 0420 | 0.885 | 0.023 | 0.008 | 0.037 | 0.008 | 0.088 | D.019 | D.O1 7 | G.0D47 | D.149 | 0.347 | 557 | 340 29 62 161
R35181 2017101302 1 0.184 | 0422 | 0.855 | 0.028 | 0.007 | D.037 | 0.006 | 0.025 | 0.021 0.018 | 0043 | 0.108 | 0.342 | 539 | 315 32 82 161
R35224 2017101401 2 9200 | 0481 | 0897 | 0.026 | 0.007 | 0.040 | D010 | 0.034 | D21 0.019 | D.046 | G124 | 0354 | 539 | 335 o 58 159
R3I5232 2017101701 12 G207 | 0435 [ 0915 | 0.028 | 0.008 | D.041 | 0606 | 0.081 | 0.022 | 0.020 0043 | 0150 | 0978 | 556 | 334 2 62 164
R35281 2017101801 13 0197 | 0444 | 0.892 | 0.027 | 0.009 | 0.035 | 0.005 | 0.038 0.024 | 0.019 | 0.044 | 0.121 | 0.362 | 588 | 357 3 80 152
R35305 2017102001 2 0.187 | 0.455 | 0932 | 0.025 | 0.012 | 0.039 | 2.007 | 0.049 | 0.027 0.022 | 0.047 | 0.144 | 0371 | 516 | 332 Kl 81 163
R35372 2017102501 4 0200 | 0458 | 0354 | 0.025 | 0.009 | 0.047 | 0.008 | 0.036 | 0.020 0.013 | 0040 | 0127 | 0.362 | 564 | 32¢ 33 62
R35416 2017102901 10 0189 | 0395 | 0.878 | 0.025 | 0.008 | 0.056 | 0.01 0 | 0033 | 0.024 | 0.017 | 0.048 | 0.140 | 0.356 | 526 321 29 €2
R35668 2017110501 6 0.183 | 0.482 | 0.087 | 0.025 | 0.010 | 0.057 | 0.008 | 0.079 | 0.023 0.018 | 0.045 | 0.185 | 0.378 | 522 | 321 a3 62
R3&640 2017111002 10 02092 | 0478 | 0.818 | 0.024 | 0.009 | 0.038 | D005 | 0.027 | 0.020 0.019 | 0.040 | 0.109 | 0.361 | 614 | 312 32 &0
R35679 2017111402 11 0200 | 0428 | 0.851 | 0.026 | 0.007 | 0.052 | 0.011 | 0.035 | 0.024 0019 | 0.043 | 0141 | 0.362 | 552 | 332 3 €2
We haraby certify that thy matarial pr with a)l CVM as stated in the wpplicable purchass onder.
Surveycr's Name, Rignatire & Date: %‘— 2019122 's Namne, Sign E Duta: ‘w’i‘ﬂ o 2618-1-22

-

11048-100-72



RRK ALLOYS

SITE NO:50&51,SRI SUBAGANESH INDUSTRIAL ESTATES
KUPPEPALAYAM POST, . VIA SATHY ROAD - §S KULLAM,
COIMBATORE, TAMILNADU, INDIA

Phone :+81 422 2974 888; 999 Email :sales@mkalloys.com Web ; www.rrkalloys.com

INSPECTION CERTIFICATE “EN 10204:-"Type 3.1

£ CAMERON INTL CORP.. T.C. No. +2634/17-18

T.C.Date 2 21142/2017
Heat No. 120414

Pouring Date 121012017

Foundry identification _: RRK

a\

RRK

Customer

P.Order No. * 4511630856 Dt. 08/09/2017
Specification + ASTM A 216 Gr .- WCC - 2016 & MS-021010-01(Rev.10) -Rev.08

Casting Processed By : INDUCTION MELTING

CHEMICAL COMPOSITION %
P Cr Ni Mo

c Si Mn S Cu A TRE CE Al

Element

0.060
0.042

0.500
0.630

0.200 | 0.3c0 | 0.030| 1.000| 0.430

0.006( 0030 0.012| 0.198| 0.364
CE « C+Mn / 6+{CreMo+ Vii5+{Ni+Gu) 1 15

0.230| 0.600( 1200{ 0.035| 0.035
0.189| 0468 0862 0.008| 0.013
Total Resldual Elerments = CerNI+Mo+V+Cu

Req.
0.500

0.120

Max
Actual

HEAT TREATMENT

Temperature
920°C

Cooling Medium
Air

Sosking Time |
3Mrs

Type of Hest Troatment
Normalising

MECHANICAL PROPERTIES
% Elongation % of Hardness

= - Reduction
=4 = H
Gl D GL=5D BHN

0.2% Rp - - - = = -

Yield Strength Bend Test

MPa

Tenslie Strangth
MPa

Impact Test in {$oules)
(19mm X 10mm X S5mm)

CVN 2mm 45 *

Properties

35.00 143 -
237 - 1

149 .

275

304

486
655
510

22.00

33.00 64.72

ITEM DESCRIPTION
Drawing No.

Req.
Avg

2 | 3
..I..

Part No.

Actual

S1.No. Description vﬁuanllly

1 |BODY CAST 2" 600 370 D&
2 | TAIL PIECE CAST 2°600 370 D6

X-345977-03-00 RO3 / X-345977-03-
X-345978-03-00 ROZ / X-3459878-03-

VERIEIED!

2365342-03-01-01
2365343-03-01-01

MAR 07 2018

Remarks : Castings are Dimensionally acceplable , Visual inspection camled out as per MSS SP 55 & X-008060 and found acceptaple
Casting Meats the Requirements of NACE MR 0175150 15156, Hardness : 22 HRC = 237 BHN
Castings Meets the requirements of MS-021010-01 (Rev,10)-Rev.08 , Fully killed stee!
Radioaciivity level measured on the above casting by using GAMMA SCOUT anid found acoepiabie limit

Wa hera by certify that the iterms mentionad ahave was manufactyred , plod, lestad, inspected and found 1o be In accordance with Custamer's drawing,
specification. purchase order and salisty the requirements of ASTM A 215 Gr :- WCC - 2016 & MS-02100-01{Rev.10) -Rev.08

For RRK ALLOYS
2, i '

Prepared By
P.SIVAKUMAR
Lab Incharge

180 9001-2015,PED,WO Certified Company.

Approved By
MANI.NAVARASAN
Dy.Manager-QA

i 635 (€ T1040-909-2 ;



RRK ALLOYS

SITE NO:50&51,.8R] SUBAGANESH INDUSTRIAL ESTATES

KUPPEPALAYAM POST, . VIA SATHY ROAD - 85 KULLAM,
- COIMBATORE, TAMILNADU, INDIA

RRK Phone :+931 422 2974 888; 999 Email :sales@rrkalloys.com Wab : www.rrkalloys.com

INSPECTION CERTIFICATE “EN 10204:-"Type 3.1"
Customet : CAMERON INTL CORP.. T.C. No. 1262011718
T.C.Date 1211122017
P.Order No. : 4511630856 DI. 08/09/2017 Hest No. - 20393
Specification t ASTM A 216 Gr ;- WCC - 2016 & MS-021010-01(Rev.10} -Rev.08 | Pouring Date +09/10/2017
Casting Processed By : INDUCTION MELTING Foundry ldentification  : RRK

: CHEMICAL COMPOSITION %
Element | C s | mn s P cr | N | Mo | Cu v |TRE | cE | A

Mex | 0.23C | 0.600| 1.200 | 0.035 | 0,035| 0.500| 0.500 | 0.200 | 0.300 | 0.030 | 1.000 | 0.430 | 0.060

Actusl 0.201( 0.514| 0902/ 0.010| 0.016| 0.160| 0,030 0.004| 0.028| 0.011| 0.233 | 0.390| 0.043
CE = C+Mn 7 6+{CreMo+ VIIBHNI+Cu) / 15

Req.

Total Residual Bements = CreNMoeY+Cu

HEAT TREATMENT
Type of Heat Treamment Temperature Soaking Time Cooling Medium
Normalising 8920°C 3 Hrs Alr
MECHANICAL PROPERTIES
Yield Strength| Tensile Strength | % Elongation % of Mardness | Bend Test| Impact Test in {Joules)
MPa MPa GL=40 |GL=5D Reduction BHN {(10mm X 10mm X 55mm}
Properties Ares z
0.2% Rp . - . : . . CVN 2mm 45
Regq Min 275 485 2200 - 35.00 143 -
Max — 655 — -— —_ 237 - 1 2 3 Avg
Actual 312 526 484 61.561 156 5 = - - =
ITEM DESCRIPTION
SL.No. Description Drawing No. Part No. Quantity
1 |BODY CAST 2* 600 370 D6 X-345977-03-00 R03 / %-345977-03- | 2385342-03-01-01 4
2 |TAIL PIECE CAST 2600 370 D& X-345978-03-00 R02 7 X-345978-03- | 2365343-03-01-01 2
VERIFIED BY. -

Remarks : Castings ame Dimensionally acceptable , Visual inspection camied out as per MSS SP 55 & X-008060 and found acceptaple
Casting Mesets the Requirements of NACE MR 0175450 15158, Hardness : 22 HRC = 237 BHN
Castings Meets he requitements of MS-021010-01 (Rev.10}-Rev.08, Fully killed steal
Radioactlvity level measured on the above casting by using GAMMA SCOUT and found acceptable limit

We here by centify that the ftems mentioned above was manufactured , sampled, lested, inspected and lound ta be in accordance with Customer's drawing,
specification, purchase order and satisfy the requirements of ASTM A 216 Gr :- WCC - 2096 & MS-021010-01(Rev.10) -Rev.08

[SO 9001-2015.PED, WO Certified Company. For RRK ALLOY.S
Prepared By Approved By
P.SIVAKUMAR MANI.NAVARASAN
Lab Incharge Oy.Manager-QA

/et (394 PT04e-100-2,



107 8368l 11048-109-2

RRK ALLOYS

SITE NO:50&51,SRI SUBAGANESH INDUSTRIAL ESTATES -y
KUPPEPALAYAM POST., ViA SATHY ROAD - SS KULLAM. G \
AN COIMBATORE,TAMILNADU, INDIA =
RRK Phone :491 422 2074 888; 999 Email :sales@rrkalloys.com Web : www.rrkalloys.com
INSPECTION CERTIFICATE “EN 10204:-"Type 3.1"
Customer : CAMERON INTL CORP., T.C. No. $2641117-18
T.C.Date £ 21/12/12017
P.Order No. : 4511630856 Dt. 08/09/2017 Heat No. < 20422
Specification t ASTM A 216 Gr :- WCC - 2016 & M$S-021010-0%(Rev.10) -Rev.08 | Pouring Date s 1311012017
Casling Processed By @ INDUCTION MELTING Foundry ldentification : RRK

CHEMICAL COMPOSITION %
Eiement o] Si Mn S P Cr Ni Mo Cu \'4 TRE CE Al

Min | — — - —
Max| 0.230 | 0.600| 1.200 | 0.035( 0.035( 0.500 | 0.500 | 0.200 | 0.300 | 0.030 | 1.000 | 0.430 | 0.060

Actual 0.202| 0.508| 0.863| 0.011| 0.015| 0.120| 0.030| 0.005| 0.028| 0.013| 0.196| 0.377| 0.032
CE = C+Min / 8H{Creio+VI5+{NICu}/ 15

Req.

Total Residual Elements = CreNieMo+VrCu

HEAT TREATMENT
Type of Heat Treatment l Temperature Soaking Time | Cooling Medlum
Normalising 920°C 3 Hrs Air
MECHANICAL PROPERTIES
Yleld Strength| Tensile Strangth | % Elongation % of Hardness | Bend Test| Impact Test In {Joules)
MPa MPa GL=4D [GL=5p | Reduction| g {10mm X 10mm X 88mm)
Properties A .
0.2% Rp - - - - " * CVN 2mm 45
Roq. ™" 275 48es 2200 — 3500 | 143 .
Max —_ 655 - - — 237 - { 2 3 Avg
Actual 324 519 3284 —_ 59.69 153 . - - - -
ITEM DESCRIPTION
SL.No. Description Drawing No. Part No. Quantity
1 |BODY CAST 2" 800 370 D6 X-345977-03-00 R03 / X-34587703 | 2365342-03-01-01 4
2 |TAIL PIECE CAST 2600 370 D6 X-345978-03-0D RD2 / X-345978-03- | 2365343-03-01-01 2

|
VERIFIED Bv@‘ﬁ/

MAR 07 2018

Remarks : Castings are Dimensianally acceptable , Visual Inspection camied out as per MS8S SP 55 8 X-008080 and found acceptaple
Casting Meets the Requiremenis of NACE MR D175/ISO 15156, Hardnass : 22 HRC = 237 BHN
Castings Meets the requirements of MS-021010-01 (Rev.10)-Rev.08 , Futly killed steel
Radioaclivity Ievel measured on the above casting by using GAMMA SCOUT and found accaptable limit

We hara by certity thal the llem mentioned above was manufactured . sampled, testad, inspocted and found fo b6 in accordance wilh Customér's drawing,
specification. purchase order and salisfy the requirements ot ASTM A 216 Gr :- WCC - 2016 & MS-621010-01(Rev.10) -Rev.08
1SO 90012015 PED,WO Certified Company. For RRK ALLOYS
fvm% P
Prepared By Approved By
P.SIVAKUMAR MANI.NAVARASAN
Lab Incharge Dy.Manager-QA
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RRK ALLOYS

SITE NO:50&51 SRl SUBAGANESH INDUSTRIAL ESTATES
KUPPEPALAYAM POST, , VIA SATHY ROAD - S§§ KULLAM,
COIMBATORE, TAMILNADU, INDIA

Phone :+91 422 2974 888; 999 Emall :sales@rrkalloys.com Web : www.rrkalloys.com

INSPECTION CERTIFICATE "EN 10204:-"Type 3.1"

n='.|

Customer

: CAMERON INTL CORP..

T.C. No.

T.C.Date

12623/17-18
1211122017

P.Order No.
Specification

{ 4511630856 Dt. 08/09/2017

*ASTM A 216 Gr :- WCC - 2016 & MS-021010-01(Rev.10) -Rev.08

Casting Processed By : INDUCTION MELTING

Heat No.

CHEMICAL COMPOSITION %

Pouring Date
Foundry |dentification :RRK

+ 20396
+1010/2017

Element

c Si

Mn S

P

Cr

Ni Mo Cu \'

TRE

CE

Al

Min

-

— — [, man

Req.

0.230

0.600

1.200

0.035

0.035

0.500

0.500

0.200 | 0.300 | 0.030

1.000

0.430

0.060

Actusl

0.187

0.561

0.930

0.009

0.013

0.120

0.030

0.005| 0.023 | 0.009| @

187 | 0.372

Q.

050

Total Residual Elements = CreNl+Ma*V4+Cu

Cfin | 6H{CreMotVSHICW) /15

HEAT TREATMENT

Type of Heat Treatment

Temperature

$oaking Time

| Cooling Medlum

Normalising

820°C

3 Hrs

Alr

MECHANICAL PROPERTIES

Properties

Yield Strength

Tenslle Strength

% Elongation

MPa

WPz

GL=4D

GL=5D

% of
Reduction
Arsa

Hardness | Bend Test

BHN

Impact Test in (Joules)

(10mm X 10mm X 83mm)

0.2% Rp

CVN 2mm45°

Req.

Min

275

485

22,00

35,00 143 -

655

237 -

Actual

334

536

33.82

60.39 165 "

ITEM DESCRIPTION

SL.No.

Du_criplion

Draﬁir.\g No.

Part No.

1
2

BODY CAST 2" 600 370 D8
TAR PIECE CAST 2°600 370 D&

X-345877-03-00 R03 / X-345977-03-
X-345978-03-00 ROR / X-345978.03-

VERIFIED

2365342-03-01-01
2365343-03-M.01

BY_Z

MAR 07 2018

Casting Meets the Requirements of NACE MR 0175/S0 15156, Hardness : 22 HRC = 237 BHN
Castings Meets the reqiirements of M$-021010-01 {Rev. 10)-Rav.08 , Fully Killed steel
Radioaclivity levei measured on the above casting by using GAMMA SCOUT and found acceptable limif

Ramarks : Castings are Dimensionally acceptable , Visual inspecilon camied out as per MSS 8P 55 & X-008060 and found acceptaple

150 9001-2015,PED,WQ Certified Company.

MM_ p
Prepared By

P.SIVAKUMAR
Lab Incharge

For RRK ALLOYS

MANI NAVARASAN

We hera by certify thal the ltems mentioned above was manufactured | sampled, tested, ingpected and found to be in accardance with Customers drawing,
spacification, purchasa order and satisty the requirements of ASTM A 216 Gr - WCC - 2016 & M8-021010-01 {Rev.10) -Rev.08

Approved By

Dy.Manager-QA

Yot £35418

11048-100-2
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RRK ALLOYS

SITE NO:50&51.5R1 SUBAGANESH INDUSTRIAL ESTATES
KUPPEPALAYAM POST, . VIA SATHY ROAD - 88 KULLAM,

COIMBATORE, TAMILNADU, NDIA

RRK ] Phone :+91 422 2974 888; 999 Email :seles@rrkalloys.com Web + www.rrkalloys.co
INSPECTION CERTIFICATE “EN 10204:-"Type 3.1"

3

' Customer T

P.Order No.
Specification

: 45116282195.. Dt 04/10/2017, 4511630856 Dt, 08/09/2017
: ASTM A 216 Gr ;- WCC - 2016 & MS-021010-01(Rev.10) -Rev.08

~ :CAMERON INTIL, CORP.. i

126821718
s 211122017

« 20387

< 041172017

T.C. No.

Pouring Date

Casting Progessed By : INDUCTION MELTING : RRK

Foundry ldentification

Element c

CHEMICAL COMPOSITION %

P ' Cr Ni Mo Cu

0.035 |

\% TRE CE Al

0035 0500 0500 0200 0.300

— | .
Actual 0.184, 0.501° 0.908

0.007

0011 0120 0030 0.006| 0.024

0.030
0,011 |

1000 0430 0.060

0191 0376 0,038

Tota! Residual Elements = Cr+Ni+MotVeOu

CE = C+Mn / GHCreMotV)/S+{NHCu) / 15

HEAT TREATMENT

Type of Heat Treatment

Tempevature

Normalising

Sosking Time

Cooting Medium

920°C

3 Hrs Air

|

MECHANSCAL

| Yteld Strength
MPa

MPa

Properties — -
0.2% Rp -
|

Tensile Strangth | % Eiongation

FROPERTIER
R."d' Hardness |
ducﬂon
pHN |

GL=4D |GL=aD»

Bend Test impact Test in (Joules)

{10mm X 10mm X 55mm)

- CVN 2mm 45 °

Mi
Req. " ?75 " I 485

2200, — 35.00
—t

Max — 655

237

Actual 02 487

2 . 3

153

34.72} R YR

143 : .

ITEM DESCRIFTION

SL.No. Description

1 1TAIL PIECE CAST 2600 370 D6
2 (TAIL PIECE CAST 2* 150 370 D6 RF

! Drawing No.

Port No.

Remarks : Castings are Dimensionally acceptable , Visual inspection mnié& out as per MSS SP 55 & X-D08060 and found acceptaple =
Casting Meets the Requirements of NACE MR 01751S0 15158, Hardness : 22 HRC = 237 BHN

Castings Meats the requirements of MS-021010-D1 (Rev.10)-Rev.08 , Fully killed steel
Radicaclivity level measured on the above casting by using GAMMA SCOUT and found acceptable limit

We here by certity that the tiems mentioned above was manufactured , sampled, tested, inspected and found to be in accordance with Customers drawing,
spetification. purchase order and satisfy the requirements AASTM A 216 Gr :- WCC - 2016 & MS-02101 0-01{Rev.10) -Rev.08

! X-345978-03-00 R02 / X-345978-03
X-345978-F1.00 RO  X-345978-F1- ' 2365343-F1-M1-01 4

2386343-03-01-01 6

130 9001-2015,PED,WO Certified Company.

¢ - .
4,\’%@9"“, P g«-" '\ o
Prepared By Approved By
P.SIVAKUMAR MANIL.NAVARASAN

Lab Incharge Dy.Managar-QA

For RRK ALLOYS

Bt Ly

11048-100- 2
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RRK ALLOYS

SITL NO:50&51,SRI SUBAGANESH INDUSTRIAL ESTATES

K

KUPPEPALAYAM POST. . VIA SATHY ROAD - 8§ KULLAM,
COIMBATORE, TAMILNADU, INDIA

Phone :+91 422 2974 888; 999 Email :sales@rrkafloys.com Web : www.rmalloys.c_o_t_'_n_

INSPECTION CERTIFICATE “EN 10204:-"Type 3.1"

ovices)

L b+

Customer

s CAMERON INTL CORP..

P.Order No.
Specification

: 4511630398 Dt. 08/09/2017, 4511630856 Dt. 08/09/2017

! ASTM A 216 Gr - WCC - 2016 & MS-021010-01(Rev.10) -Rev.08
Casting Processed By : INDUCTION MELTING

T.C. No.
T.C.Date

Heat No.

Pouring Date
Foundry ldentification

CHEMICAL COMPOSITION %

Element

[ C Si Mn 8 p

Cr

Ni

0.230! 0.600 1.200| 0.035

0.036

0.500

Actual

0.189| 0.456 | 0.923,

0.007; 0.013

0.500

0.130| 0.040' 0.008 0.028| 0.011

Mo | Cu | \'4
c=-2 !

12647/17-18
1 2111212017

: 20551
1 02/11/2017

: RRK

CE Al |

-| — o bl

TRE
I

0.200 0.300 | 0.030

1.000, 0.430 0.060
027! o3mrl 0.036

Totwl Residual Elemants = CreNl¢MosVeCy

CE = C+Mn / &#{Cr+Mo+V)§+{NI#Cu) / 16

HEAT TREATMENT

Type of Heat Troatment

Temperature

Nomalizing

920°C

3 Hrs

Soaking Time

__'(_:ooling Medium
: Ale

MECHANICAL PROPERTIES

Yield Strength

Tensile Strength

MPa MPa
Properties |
| 0.2% Rp

% Elongation

%of

GL=4D

GL=5D

I Reduction
Aren

Hardness Bend Test
BHN

Impact Test In (Jowles)
(10mm X 10mm X 65mm)

- "

Min 275 485
Req. \

22.00

35.00

143

655

...1'_*-*1 - ‘ -

Actual 32

e 175

237 -

CVN 2mm 45 °

SL.No. Description

2 ITAIL PIECE CAST 2¥ 150 370 D6 RF
|

1 TAIL PIECE CAST 2600 37006

Drawing No.

Part Na.

: X-345978-03-00 R02 / X-346978-03-  2365343-03-01-01 8

X-345978-F1-00 RO1 # X-345978-F1~

2365343-F1-M1-01 4

]
GRS

i 08

/
e

Remarks : Castings are Dimensionally acceptable , Visual inspection carried out as per M3S SP 55 & X-008080 and found acceptaple
Casting Meets the Requirements of NACE MR 0175/1SO 15156, Hardness : 22 HRC = 237 BHN
Castings Meets the requirements of M8-021010-01 (Rev.10)-Rev.08 , Fully killed steel

Radioactivity level measured on the above casting by using GAMMA SCOUT and found accepiable limit

We here by certify that the items mentioned above was manufactured . sampled, tested, inspacted and (ound 1o be in accordance wiih Customers dawing, ~
specification, purchase arder and satisfy the requirements of ASTM A 216 Gr ;- WCC - 2016 & MS-021010-01{Rev, 10} -Rev.08

1S0 9001-2015,PED,WO Certified Company,

J’VVV\.%W P

[

Prepared By
P.SIVAKUMAR
Lab incharge

For RRK ALLOYS

Approved By

MANI.NAVARASAN
Dy.Manager-QA

£ 35618

11048-100- 2,



3902 Magnoli\g Road
2 Pearland, Texas 77584 USA

w J'n'.r = (Phone) 281-488-0788
aqy tech EMERSON (g, 281.488-7080
. Frovvess Manaygeraent (E-mail) magtech@isemagtech.com
(Web) www.isemagtech.com
LTM Specification / Configuration Sheet

Customer: Rosemount / GasTech Engineering Sales Order: 572235-A
Customer PO: 4254314385 Date Completed: 5/21/18
Tag:
Model No. LTM-350-G LTM350zzTR1E02400C1E82
Serial No. 57223500301 Threshold (V): 15V
L Dimension: 24" Total Dimension: 33"
Transmitter Mounting: Operating Conditions:
E(J Gage Mount: Gage S/N: 57223500201 Temperature: 200F
Transmitter Dimensions: A=5" B=4" L=24" Pressure: 860 psi
D Stand-alone: Process Connection:
Float(s):
Transmitter Dimensions: A= B= C= L= D=

—('Sutput Condivicn:

Single Outnut SG: 0.58
D Dual Output (level / interface): Upper SG: Lower SG:
D Dual Output (level / temperature): SG: Temp. Range:

I I All Outputs (levellinterface/temp): Upper SG: Lower SG:

Temp. Range:
ORIENTATION Top Mount Right with elbow
Protocol information: I |NONE Approvals:
HART ID= 6889 cCSAus (Exp: CL I, Grp. B, C, D-CL I, Grp. E, F, G-CL IIl)
[CJrrp= [] Atex/iECEX (Exd lIC T5 Gb)
DOther: iD= D FM (Exp: CL |, Grp. B, C, D-CL II, Grp. E, F, G-CL Ill)
Notes: Deadzone=4" Calibration Points (Model 250/350 only):
SW Rev.: 1.03.06 HW Rev.: |2.00.01 Upper: 286
Lower: 1151
Energy: 20% Gain: -36.042
DC Offset: 25V
Hold Time: 12 uS Record No. R009, Rev. 06

3. LEE

MAY 3 1 2018

Pﬁﬁ’f b35757 [(oYs- 109-3,4



£09649 #9f

S-00L-89011

Bl0Z ¢ ddv

*?t;‘ Emerson Automation Solutions Final Control US LP
3950 Greenbriar Drive, Stafford, Texas 77477
EMERSON.

ASME Manufacturer's Certificate of Conformance for Pressure Relief Valves
Form UV-1 (Section VIII)

1. Table of Certificate mark stamped items:

ID ) NB Size |SetPressure . . i
(Serial No) Year Built Cert # QTY Type (NPS) PSIG Capacity Test Fluid | Date Code CI Name CI Signature
1101-1804-132399 2018 15208 1 JOS-E [2.0X3.0| 860.000 13,511.00 SCFM GAS Seel.D.# |Richard Aleman ¢£ C d s
£

Set Pressure: | Capacity: |

Customer Specified Unit of Measure: Metric units

Customer Specified Unit of Measure: Metric units

Sales Order & Item: 290189-010

3. Remarks:

CERTIFICATE OF SHOP COMPLIANCE

By the signature of the Certified Individual (CI) noted above, we certify that the statements made in this report are correct and that all details
for design, material, construction and workmanship of the pressure relief devices conform with the requirements of Section VIII,
Division 1 of the ASME Boiler and Pressure Vessel Code.

UV Certificate of Authorization No. 3793

Date: %/ f */ _/,é

Expires: December 31, 2019

“ [ N
(Responsible Representative)

Signed:__

Form 043 Rev. 1/29/18




Material Test Certificate (EN 10204 3.1)

R
Certificate No.: H1703109
ERS
Supplier: Shipment No:
HST (WUHAN HAISINGTECH INTERNATIONAL CO.,LTD.
PEITH 5
Purchaser: Pentair Valves & Controls US Order No.: 4500256266-00190
LP STAFFORD Plant
3950 Greenbriar
Stafford,TX 77477 US
H R PR Y
Product: Material:  ASME SA479-316/316L/02.1530-00
136980C5 -10062959
I nEE ¥ P o
Item Heat No. (e} Size Welght Melting Furnace Condition of Delivery
. 4 1 ] g
5e g Hr R~ Hi ool LRARAE
|
JY1609-314 72 ‘ $ 35mm Furnace CFA
Chemical Composition / 1t 54} e BY.
Item Heat No. ¢ Mo | si | s P Cr | Mo | Ni N e 2=
" v | % | % | % | % | % | % | % TRI
Fs piai MAZ T MAX | MAX | MAX | MAX | 16,00 | 2.00 | 10.00 | MAX
0.07 | 200 | 1.00 | 0.03 | 0.045 | 18.00 | 3.00 | 14.00 | 0.10 w1 % 2017
Heat analysis 00 104 7048 | 0.023 | 0.043 | 167 | 2.08 | 102 | 0.07 R
Overcheck 0.02 ‘ 1.25 | 0.49 | 0.020 | 0.038 | 1613 | 2.21 | 10.48 | 0.08
Analysls-In 6‘ \"&V
house -
JY1609-314 [ ﬁ e
" L
Mechanical Pioperti: ' ' [fi
ltem Heat No. G Tensile Elongation Reduction Hardness
Yo fy Strength % of Area (HB or HRC)
. ’ 0 }N!mm' (L0=5D0) %
i o p YRS TR i LLER B o VD M 4 BB (HB)
LA 1IN FAIN MIN MAX
Za7 515 30 40 237
Heat analysis’ 15 650 53 74 176
Overcheck 185
Analysis in
house
JY1609.314 |

We hereby certify that the mat. ial cscribed ' ove has been tr=tod and complies with the terms of the order

contract.
ZAEW, ERMMEELUIER S DR,

i I t
o
Name /& 7\ WU 1! HAISINGTECH W
_ ‘ INTERNATIONAL CO.,LTD 7/ \
Signature /B2 ¥ e st e o
|
11048-100-5"- 2

et 650> APR 24 710



5 E ANHUI YINGLIU ELECTROMECHANICAL CO.,.LTD
PR B CHEMICAL ANALYSIS AND MECHANICAL TEST TYPE 3.1 CERTIFICATE
ADD-N.26 QTYUN ROAD PRIVATE SCIENTIFIC TECHNICAL ECONOMIC PARK HEFEI ECONONMIC TECHNICAL DEVELOPMENT ZONE-ANHUI CHINA

TEL:0086-564-5036508 FAX:0086-564-5036500

2

Inspection Certificate

CUSTOMER:STAFFORD

MATERIAL SPECIFICATION:ASME SA216 WCB/WCC/ASME SA352 LCB/LCC-2015
Heat Treatment:Q:940Zx 2.5h+ T:700°Cx3.0h

A) Chemieal analysis

Certificate-No.:2017-09-268

Drawing-No.:14882
Order-No.: 4500290952 210
B) Mechanical Property

. Cr+Mo+ . =
Test C Mn Si P S Cr Mo Ni Cu A\ iy .| Yield Tensile i .
Temp % % % % % % % % % % Ck Nl+gnu+y Strength | Strength Elongation | Reduction | Hardness Energy Charpy
Heat No. Part No. Qtv. ™ Impact (-507C)
/mm2 N/mm2
= = = = = = < < < = = = % % HB
T (MPa) (MPa)
0.25 | 1.00* | 0.60 | 0.035 | 0.035 | 0.50 0.20 0.50 0.30 0.03 0.43 1.00 =275 | 485-620 =24 =35 237 227(3)
H4486 RT | 11122299 2 0.19 1.23 0.43 | 0.019 | 0.008 | 0.050 | 0.010 | 0.052 0.020 0.008 0.41 0.140 375 522 33 68 159 41 35 28
H4671 RT | 11122299 20 0.19 1.15 0.45 | 0.018 | 0.009 | 0.055 | 0.013 | 0.132 0.016 0.003 0.40 0.219 408 538 36 64 156 50 48 52

REMARK:1.WCB/WCC:*As per A216/A216M page 2 TABLE 1, For each reduction of 0.01 % below the specified maximum carbon content, an increase of 0.04 % Mn above the specified maximum will be permitted up to a
maximum of 1.28 %.
2.LCB/LCC:* As per A 351/A 352M page 3 TABLE 1, For each reduction of 0.01% below the specified maximum carbon content, an increase of 0.04% manganese above the specified maximum will be permitted up to a
maximum of 1.10% for LCA, 1.28% for LCB, and 1.40% for LCC.
3.NACE MR0103-2012 & MR0175/ISO 15156 2nd Edition 2009-10-15
C) Dimensional check amd NDT
Testing Details Result
Visual inspection MSS-SP-55 OK
Dimension inspection DWG OK

11048-100-¢

APR 24 1018

D) Delivery Condition: QT

We confirm that inspection, visual ,and nondestructive tests specified in the purchase order have been done and are in conformity with requirements and that the material was manufactured, sampled, tested, and inspected in accordance with the
material specification(ASME SA216 WCB/WCC/ASME SA352 LCB/LCC), and was found to meet the requirements. We confirm that the report is also in accordance with EN 10204 type 3.1 certificate.

Place: l/‘%’g Date:September 15,2017 Work inspector: y 0"‘3 fmﬂ %T'\'

fote 62506



EMERSON.

Customer:
Sales Order #:

Quality Assurance Documentation

Package
VINSON PROCESS CONTROLS COMPANY LP Customer P/O #:
290189 item#: 10 Production Order #:

Emerson Automation Solutions Final Contio| US LP
350 Greanbriar Dilve

Staffard, 1X 77477

Tela: 281-274-7400

Fax:  281-241-1800

8000201003
11040129

Titles of QA Documents Included in this Data Package

ltem

=
o
3

Valve Certification

=
©
B

@
S

5
)
3

Material Test Report(s)
{te

3

QA Data Specialist:

[

IN

lw

{2

I

I

Functlonal Test Report

Hydrostatic Test Report

ASME C of C of PRV - Form UV

Certificate of Conformance

Certificate of Origin

Certified Material Test Reports (CMTRs) BS EN 10204 - Standard

Body, Bonnet, Nozzle, Disc

Date:

Pok 625603

N N AT

11048-100-5

/2L
APR 24 208



APR 24 7010

=5

) A 59 E ANHUI YINGLIU ELECTROMECHANICAL CO..LTD
Figl i Ghop CHEMICAL ANALYSIS AND MECHANICAL TEST TYPE 3.1 CERTIFICATE
ADD-N.26 QTYUN ROAD PRIVATE SCIENTIFIC TECHNICAL ECONOMIC PARK HEFEI ECONOMIC TECHNICAL DEVELOPMENT ZONE-ANHUI CHINA Q)
TEL:0086-364-3036508 FAX:0086-564-5036500
Inspection Certificate Certificate-No.:2018-02-059
CUSTOMER:STAFFORD
MATERIAL SPECIFICATION:ASME SA216 WCB/WCC/ASME SA352 LCB/LCC-2015 Drawing-No.:14691-1
Heat Treatment:Q:940 ‘Cx 2.5h+ T:700°Cx3.0h Order-No.:4500317693 180
A) Chemical analysis B) Mechanical Property
. = Cr+Mo+ ve .
Test C Mn Si P S Cr Mo Ni Cu \% X Yield Tensile ) )
Temp % % % % % % % % % % CE MOV | Strength | Strengtn |Flongation| Reduction |Hardness) gy oy Charpy
Heat No. Part No. Qty. o o Impact (-50°C)
< < < < < < < < < < < < N % % HB
© (MPa) (MPa)
0.25 | 1.00 | 0.60 | 0.035 | 0.035 | 050 | 0.20 | 0.50 0.30 0.03 0.43 1.00 =275 | 485620 | =24 =235 | <237 =27(J)

H5858 | RT | 11122288 5 020 | 114 | 049 | 0.019 | 0.009 | 0.043 | 0.003 | 0.016 | 0.030 0.006 0.40 0.098 375 538 34 66 156 65 30 48

H5868 | RT | 11122288 3 0.18 | 1.10 | 0.40 | 0.023 | 0.010 | 0.056 | 0.002 | 0.019 | 0.020 0.004 0.37 0.101 391 530 33 61 152 77 61 62

H5971 | RT | 11122288 1 0.18 | 120 | 0.46 | 0.024 | 0.017 | 0.045 | 0.003 | 0.031 | 0.024 0.005 0.39 0.108 417 538 30 64 159 46 2 42

TE
5004P | RT | 11122288 1 020 | 1.22 | 038 | 0.019 | 0.012 | 0.062 | 0.001 | 0.158 | 0.031 0.001 0.43 0.253 385 546 33 69 152 46 48 35
[

REMARK:1.WCB/WCC:*As per A216/A216M page 2 TABLE 1, For each reduction of 0.01 % below the specified maximum carbon content, an increase of 0.04 % Mn above the specified maximum will be permitted up to a

| 10881

maximum of 1.28 %. .
2.LCB/LCC:* As per A 352/A 352M page 3 TABLE 1, For each reduction of 0.01% below the specified maximum carbon content, an increase of 0.04% manganese above the specified maximum will be permitted up to a
maximum of 1.10% for LCA, 1.28% for LCB, and 1.40% for LCC.
3.NACE MR0103-2012 & MR0175/ISO 15156 2nd Edition 2009-10-15
C) Dimensional check and NDT
Testing Details Result
Visual inspection MSS-SP-55 OK
Dimension inspection DWG OK

D) Delivery Condition: QT

We confirm that inspection, visual ,and nondestructive tests specified in the purchase order have been done and are in conformity with requirements and that the material was manufactured, sampled, tested, and inspected in accordance with the
material specification(ASME SA216 WCB/WCC/ASME SA352 LCB/LCC), and was found to meet the requirements. We confirm that the report is also in accordance with EN 10204 type 3.1 certificate.

Place: l/‘%/% Date:February 6,2018 Work inspector: yﬂ‘ﬂ ']c“"a @7‘

fott 6 35663



Material Test Certificate (EN 10204 3.1)

25591

R RAE
Certificate No.: SD16102908-W9087
EHE
Shipment No: Order /ltem No: 4500218218/20
3. RS,

Supplier: Zhejiang Shidai Casting Co.,Ltd
Jingiao Industry Zone, Taoshan Town ,
Rui'an City, Zhejiang Province,China
Tel: +86 0577-65465891 Fax: +86 0577-65460087
PLRIHG

Purchaser: Pentair Valves & Controls Qingpu Plant
No.777,778,Jiuye Road Qingpu

Industrial Park Shanghai 201700

Tel:86-21-3920 2552 Fax:86-21-6922 5625

KIs:

Product: NOZZLE_2"H-ORIF.JOS/JBS-45.46.5().6() RF

Materlal Specification: ASTM A351-15

E-106207 CF8M | Medium Induction Furnace

7'\ #7:10051890 FMEHFRAE: ASME SA351
Item | Heat No. Qty. Pattern No. | Materlal Meiting Furnace Condition of Delivery
4 i HE BAS [ZE B RERE

1 SD279A 3 Heat Treatment ;

Solution annealing: temperature at 1055
‘C+10°C, and then water quench.

Chemical Composition / (£t £ (Test Temperature=20+5 °C)

N hsat & c% Si% | Mn% | P% $% Cr% Ni% Mo% - - - -
em |Heat No.
sy f2 Max Max Max Max Max 18.0 9.0 2.0
0.08 1.50 1.50 0.04 0.04 21.0 12.0 3.0
1 SD279A | 0.054 0.66 0.05 0.030 0.006 18.5 9.2 23
Mechanical Properties / {146t (Test Temperature=2015 °C)
Yield Strength Tensile Elongation Reduction Impact
0.2% offset % Test
Item Heat No. Strength _ of Hardness
= method (L0=5D0) " Isov
F5 e LB SRE Area % (HB)
JRARGERE FEH R T
205 Mpa 485 Mpa 30 Min J
1 SD279A 250 525 51 - 140

Visual Inspection: Accepted according to MSS SP-55. #h ka1 EMSS SP-55
Acceptable to NACE MR0175-2003. 444} 7R3 /RNACE MR0175-2003
Other information: No major weld repalrs were carried out fh: %34 TCE AtriaME

We hereby certify that the material described above has been tested and complies with the terms of the order contract.

LW, LRMRNECRRIFEERFRER

Date / Fi 1] Su {\ Factory Inspector Tnspected By
S Hongmei Yang
2016-10-29 ﬁt,_ 1 Flﬁ#?&ﬁj I}—*ﬁgﬁﬁ A110.06 Am. Nov 16, 2016
Namelﬁzﬂ N W_[m) S\m J
Signature / y HFLL I i e Phakit
11048-100- 5

R
APR 24 2018



CERTIFICATE OF ORIGiN

1. SELLER:

Emerson Automation Solutions
Final Control US LP

3950 Greenbriar

Stafford, Tx 77477

2. DATE 3. CARRIER or B!L OF LADING NO.
April 18, 2018
4. SO NUMBER 5. CUSTOMER PO NUMBER
290189 8000201003

6. SOLD TO

VINSON PROCESS

CONTROLS COMPANY LP
2747 HIGHPOINT OAKS DR
LEWISVILLE, TX 75067-8190, USA

PRODUGER OF GOODS

Available Upon Request

7. SHIP TO (if different than Sold To)

GASTECH ENGINEERING CORP
2110 N. INDUSTRIAL ROAD
SAPULPA, OK 74066, USA

WEIGHT IN KILOS

NO. OF
MARKS & PACKAGES, Harmonized Country of
NUMBERS BOXES OR DESCRIPTION OF COMMODITIES 12. Tariff Number Origin 14
8. CASES Gross Net 13. :
9. 10. 1.
[ITEM 10 8481.40.0000 us
lQuaNnTITY 1

ISAFETY RELIEF VALVE

1101-1804-132389

Diversion Statement:
Exports - These commodities, technology or software were expoit“sfifrom the United States in accordance
with the Export Administiation Regulations. Diversion contrary to U.3. law is prohibited.

Domestic Destinations - The purchaser of items shipping to USA destinations is solely responsible
for complying with applicable U.S. export laws and regulations

" | certify that:
The information on this document is true and accurate to the best of my knowledge and | as§ume the responsibility for proving such representations.
I understand that | am liable for any faise statements or material omissions made on or in connection with this document:

| agree to maintain , and present upon request, documentation necessary to support this certificate, and to inform, in writing, all persons to whom the
certificate was given of any changes that could affect the accuracy or validity of this certificate;

This certificate consists of page(s), including all attachments.

— — ﬂ
15. Authorized Signatu% C%—/,iﬁ;ﬁompany:

Emerson Automation Solutions Final Control US LP

Tel: 281-274-4486 Fax:

281-274-4664

Print Name: / Recia Cooper Date: April 18, 2018
Title: QA Data Specialist

f’o# | éSSéOB

TT068-T00 ¢

2
APR 24 2018




Heat Number Collecticn Sheet
This form is tc be stored in Filenet along with the shipping inspection checklist.

4/18/2018 VINSON PROCESS CONTROLS COMPANY LP
Sales Order: 290189-10
Body Bonnet Nozzle Disc Bellow Spring
1101-1804-232399 H5971 H4671 SD279A 1¥1609-314

SERIAL NUMBERS

Form 1653 8/4/2017

=
[ ]
NS
o=
o
=<C

11048-100- &

fol £35603
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EMERSON

Emerson Automation Solutions Final Control US LP

Location Performing Test:
Purchase Order No.:
Sales Order No.:

Sales Order line:

Serial Number:

Production Order No.:
Part Description:

Tag No.:

Test Procedure;

Hold Time:

3950 Greenbriar Drive, Stafford, TX 77477

Hydrostatic Test Report

STAFFORD TEXAS

8000201003

290189

10

1101-1804-132399

11040129

2H3JOS-E45J

PSV-1414

X_05.9045.092 ____Other

1MIN

Primary Pressure Zone

- Test Pressure with UOM:

4125
Test Gauge: D10M-01
Test Result: PASS

Secondary Pressure Zone

Test Pressure with UOM:;

450
Test Gauge: D10M-01
Test Result: PASS
N COMPONENTS
.-_TQPressure with UOM:
Test Gauge:
) Test Result:
Hydro Stamp Verified By: WYCLIFF O,
Verified Date: 4/18/2018

Third Party Witness:

Witness Date:

¥ 55502

11048-100-5

VR
APR 24 2018
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EMERSON.

Emerson Automation Solutions Final Control US LP
3950 Greenbriar Drive, Stafford, TX 77477

April 18, 2018

Sold To: VINSON PROCESS CONTROLS COMPANY LP
PO #: 8000201003

SO #: 290189 - 10

Serial #: 1101-1804-132399

Certificate of Conformance

[ hereby certify that the valve(s) furnished on the above referenced
purchase order were manufactured to Quality Control Standards,
and meet the requirements of the purchase order for which

they are supplied.

QA Data Specialist

Gt ™

RC

Form 1537 Rev 3A/18 LB-100-5 APR 24 2018



- Emerson Automation Solutions Final Control US LP 2
&F . e - ~
¥ 3950 Greenbriar Drive, Stafford, TX 77477 e
EMERSON o
FUNCTIONAL TEST REPORT o &
(=1
v S
SALES ORDER NO: 230189 PRODUCT NUMBER:  2H3/CS-E45) DATE:  4/18/2018
LINE ITEM: 10 PRODUCTION ORDER NO: 11040129
CUSTOMER:  VINSON PROCESS CONTROLS COMPANY LP cauGeNo:  STA WLLEOX
PO NUMBER: 8000201003 TEST PROCEDURE  T-16170
NAMEPLATE LEAKAGE RATE
PRIMARY sHeLL pneumaTic|  SET PSIG NOZZLE RING LEAK TEST (BUBBLES PER
SERIAL NO TAG PRESSURE PARTS |  ASSY TECH BEL:?NWGST(E):T o TEST PRESSURE 860 SETTING? PRESSURE (PSiG) MINUTE) FINAL TECH
TEST! (PSIG) CDTP PSIG (NOTCHES), FIXED WA TTiE OF
N/A 774.00 2 Minutes
1101-1804-132399 PSV-1414 ASME I N/A 90 Ol PSIG -5 774.00 o H-
¥ hi 3
1
TRACEABLITY REQUIREMENTS - HEAT/CODE NUMBERS FOR TRACEABLE COMPONENTS k
)
]
SERIAL NO Body Bonnet Nozzle Disc Bellow Spring Body RT Body MT Body PT Nozzle PT |Nozzle MT =
1101-1804-132399 H5971 H4671 SD279A | 1Y1609-314 =
!
©
-3
| [ —]
—
-
. ALL PRESSURE IS PSIG UNLESS OTHERWISE SPECIFIED UNITS OF MEASURE TEST MEDIUM
TECHNICIAN PERFORMING THESE OPERATIONS WILL INITIAL TO INDICATE COMPLETION.
“HYDROSTATIC TEST CONDUCTED PER “ASME”, “CUST” OR “N/A”. SEE FORM 404 IF APPLICABLE. UNITS PRES. VAC. AIR STEAM Water
? ENTER FINAL RING SETTING (TURNS/NOTCHES) FOR EMPIRICAL SETTINGS.
’BUBBLES PER MINUTE (AIR), CUBIC CENTIMETERS PER MINUTE {LIQUID), ACCEPTABLE “0” STEAM PSIG X x
wC
Inspected By:
RICH:RD ALE!\XAN 2
o
APR 13§ 2018 ~e
js
#450- -
FORM #450-1 03/15 ZZ/ L
i \ VERIFIED .« / DATE

—



P.0.Box 279
NUCSOR W ks Mill Test Report

1505 River Rd

“meare NEHECOR

1% Our Nature,

1L

(252) 356-3700
PLATE MILL Page 1
Issulng Date : 04/13/2018 B/L No. : 493802 Load No. : 509835 Our Order No. : 155358/1 Cust Order No. : 107146
Vehicle No: ALY 91758 Sold To:  PORT CITY METALS SERVICES INC A Ship To: PORT CITY METAL SERVICES, INC.
R . " - " DIVISION OF METALS USA JUNCTION 12
Specification: 1,0000" x 96.000" x 480.000 3101 CHARLES BLVD HALE,OK 74127
ASTM A36-14/ASTM A709 Grade 36-17ASME SA36 2015/2017 Si.15-.25 TULSA,OK 74127 (2)
Marking :
[ Heat No [ Mn P s Si Cu NI cr Mo Al{tot) v Nb Ti N Ca B sn Ceq Pcm ]
8502289 018 0.83 0.008 0.002 0.19 0.17 0.08 0.07 0.01 0.032 0.003 0.001 0.001 0.0028  0.0001 0.009 0.34 0.24
Tenslle Test
Plate Seral  Fieces Tons (psi) (psi} Elong. Elong.
No Bir.  Yield Tensile % in2" % in 8" -
GASTECH HT#8502289
© 8502289-01 4 26113 T 41,800 69,100 27.2 : 7
T 42,100 68,200 26.2 PO#63 6 17 1
SO#354449 ITEM#1 1PCS
4 IPCS}

We hereby certify thal the contents of this report are accurate and correct. Alf {est results and

Manutfactured to fuly killed fine grain practice by Electric Arc Furnace. Welding or weld repair was not perfermed on this material.
Mercury has not been uaed in the direct manufacturing of this material. Produced as continuous cast discrete plate as-rolled, unless

otherwise noled in Soscfication. For Mexico shipments nhe-SalesMX@Nucor.com
Yield by 0.5EUL method unless otherwise specified. Ceq = C+{Mn/B}+{(Cr+Me+V)/5)+{{Cu+Ni)/15)
Pem = C+{Si30)+( ¥ini20)+{Cul20)+ Ni/60H+(Cr/20)+({Mc/151+V/10)+58

operations performed by the material manufacturer are in compliance with the applicable

specifications, including customer spedﬁcﬁi:\ms.p
J: 4/13/2018 2:28:29 PM

Meited and Manufscured in the USA. ISO 8001:2008 certified (#010840) by SRI Quality System Registrar (#0985-09). PED 97/23/EC 7/2 Annex 1, Para. 4.3 Compliant.
DiN 50049 3.1.B/E*] 10204 3.1B(2004), DIN EN 10204 3.1(2005) compliant. For ABS grades only, Quality Assurance certificate 14-MMPQA-723 T. A. Depretis, Metallurgist

Q.A. APPROVED

By,

13(28(&

il
b

as

Hr# 9502229

108 -26] -3
11098~ 360-3

JUN 0 6 701

po# G307



74 BIPE SGPPLY METALLURGICAL R datnzot

SPS Coil Pracessing Tulsa TIME  09:33:12

R. LEE

5275 Bird Creek Ave. USER  GIANGRER

Port of Catoosa, OK 74015 %#/0 FE5

g 17962 ﬁ

L| Metals USA - Port City ]

D| 3101 Charles Page Blvd. #102 P

. #102 - D29a4°

ol TULSA OK 74127-8327 o/ TULSA OK 74127-832

Order Material No. Description Quantity Weight  Customer Part Customer PO Ship Date
2220093-0010  7C1672XXTM 1/2°X 72 X 158 A36 TM STP MIL PLT 31.000 50,009.200 107165 02/20/2018

Chemical Analysis
Heat No. A71€771 Vendor STEEL DYNAMICS COLUMBUS DOMESTIC Mill STEEL DYNAMICS COLUMBUS < Melted and Manufactured in the USA

Produced from Coil

Country of Origin: USA
Carbon Manganese /40sphorus Sulphur Silicon, Nickel Chromium Molybdenum Boron Copper Aluminum Titanium Vanadium Columbjum  Nitrogen Tin
0.0600 0.8200 0.0120 0.0040 0.0200° 0.0400 0.1000 0.0100 0.0000 0.0900 0.0220 0.0020 0.0030 0.0150 0.0078 0.0040
Mechanical / Physical Properties
Mill Coil No. 17B833414
Tensile Yield Elong Rekwl Grain Charpy Charpy Dr Charpy Sz Temperature Olsen
69700.000 56700.000 37.40 0 NA
70800.000 58700.000 35.80 0 NA
68700.000 55100.000 39.60 0 NA
69300.000 57300.000 36.90 0 NA
Batch 0005163008 12 EA 19,358.400 LB Batch 0005163024 12 EA 19,358.400 LB Batch 0005163056 7 EA 11,292.400 LB
QA. APPROV?) /
By Das 2 2/
— 77

THE CHEM CAL, PHYSICAL, OR MECHANICAL TESTS REPORTED ABOVE ACCURATELY REFLECT INFORMATION AS CONTAINED IN THE RECORDS OF THE CCRPORATION.
The material is in compliance with EN 10204 Section 4.1 Inspection Certificate Type 3.1 -

JUN 0 6 7018

Hr# A4 7/877/

o7y 20| - 4,5
045-360-4/C

o (3L17(



|

I'M3 Airport Road

\ ~ Columbus, M$ 3970 . . .
S D Steel Dynamics® e Metallurgical Certification
Fiat Roil GFOUp Fax: 662-245-4297
Cofumbus Division

JUN 06 2019

Order Number: 371196 Sold To: STEEL AND PIPE SUPPLY CO INC  Ship To: STEEL & PIPE SUPPLY COTL D
Order Dimensions: 0.4900X72.000¢C (in} (MIN) MANHATTAN, XS TULSA PORT AUTHORITY, CK 7¢

Ordered Product: 21s MODIFIED "CONVERSION TO"
PRIME HOT ROLLED BAND - PRIME

Part B =y, ?ﬂ’iI672299M3—A
AT Pért: LS N Customer PO #: 4500259845-10 Load #:S788158 Ship Date: 01/07/2018

C}n{emical Analysis f\

Eoil Number: * '/ i—lea:: C _Mn P S Si Cu_Sn M G Mo A N V No Ti_ B Ca Cleg)
.'jl'?3838417 I 'RA718771 ] l. .35[ a2 o | ,umll o2 | s | o0es | .oe | a0l o I ez |.oaze [ o0z | s | ooz I<_ancll.uazs [ o I
' Weight: 52,060 1b. :

ies: English Metric

HTt s 1g7777)

Mechanical Pro

Yield Strength 435 MPa
Tensile Strength .5 ksi 479 MPa
Elongation 36 % 36 % U} \B
N-Vatie Not Reported >
Ss - HRBW Nct Reported v
Direction Transverse - QO
Linear Footage 428 fr 130 m S 9
Actual Gauge 4943 in 12.56 wm M ™
|
qb{) bQ
B -
SN
= =0

Modified wt % Mn 0.80-1 20; Conversion to - meets chemistry requitements additiona! iesting required

We hereby cerlify the abave is corract as contained in e records of the compainy
All \ests performed according 12 ASTM standard B2, AZ70, B 18, E415, E1018,

> Dot _ S LT [enited by // _5) be/
=846. £517 and £23 (vield svencth determined uaing 0.9% ofisel method §or JIS TS L g

. |
L2240 or DIN EN10325, All nanis 200 A kil and (: aied. ' - Keegan Wright =
THIS PRODUCT WAS MILTED AND MANTUFACTURED IN THE USA I sl Tiade: G1/07/30 & Het Mill Metatlurgical Engineer

Q.A.APPFIO_\; 5Ag
T gm{

i

Poe3L17/




ULMG6556 / BO7V4 /2.0RFBLD#60A / 2" 600# RF BLIND A105N

ULM.BO7V4 Desc: 2 600 RF BLIND FLG A/SA 105 NORM ULM

»
.

PO#: 18-1429-DS Pack# :548228 Order#¥: 11417848 Lots

[ CHERTE 7 Cutiommr 7 Chont

CERTIFICADO DE INSPECCION
inspection Certificate - Certificat de Réception 'S0 10474739

O EN 10204 13.1

== Dala: 04M1201S  No. Page: 1
PRODUCTO FLANGES SUPEDIDO M. DE Cortiliad acs. PED 87/20EC+AD2000-WO 20560 OAATI (Gleakon) SPAN
Atide - Proc Your Order Mo 206240-HOUSTON o.-de 21172014 by TV Rieinnd Tol: M - 43 80882
Voirs Coje. N.% N Of 202 ER 02 7443 Faoc: 34 - 43 781008
NORMAS APLICABLES ABME 818.5-13 £-mak uimedpnepiplog com
Requ - Noruwws Applcsb MARCA DEL FABRICANTE
Mark of factary ' Packing List; 120716
MATERIAL commnolmz ASME BA105M-15, ABTM A106M-14 Margue du febricant
Andariel Comesponiend - Qualld
WODEF(MH NACE NR017618016150-02-08 & MR9103-12 DEPARTAMENTO  QUALITY ASSURANCE
Sisel Auking - Eladaration de feclr Sacllon
Es e Y= Ixigemo désko B Odparterant
PARTIDA CANTIOND DESCRIPCION JONES COLAGA M- A" ! RESKAENCIA  CHARPY V 10x10mn oumEZA
Ram Qrmngly Descrptlon Ramaris MHoal Nin | 7.60ngih | 7. Simngin Alorgeman| Rnd Arve fmpact leet Hutinees
Foals Quanidd Deserprtbn NACaie |Rusbt Rpt| 0.2% Stictioe Futellerce 404 Cureté
7 Nmp | e » * Joules e | wew
11 FIAWAIGD 112 | WN 16 150LE STDN30 RF A108N NE Coas 510 4| 28| 810 152 155
17 F18AD10 780 | BUND 1 150LB RF A105M NE BTTAA 500 309 | 3030 | 600,00 162 150
18 F18A040 576 | BLINO 4 150LE RF A10SN NE BB3AS 810 12| 8060 8340 158 183
B0 FEEWALLD 24 | WN 6 BOOLE XS/80 RF A10SN NE COBAS 512 08| 22060 &140 154 153
50 FASWADLD @8 | WN & 600LB XS/80 RF A105N NE coaas 815 08| 20 49,30 188 180
84 FeEAND 480 | BLINDG 2 BOOLE RF A108N NE a0Tve 613 316 | 2980 5380 155 180
| Al
COLADA Jc* COMPOSICION QUINICA - STEEL MAKER'S LADLE ANALYSIS . ANALYSE CHIIQUE . . o Anlaron eatich
FHeod No H .mmémmmmﬂ
A *Coulde . : <
Ch% | 5% M%| P% | 5% | Or% M"lMo":Q'x vV (CuX| A% | 1% OEqK . Orph of Siem _ Las dhmanakins of $ets e sixfmce sond P
Bo7v4 | 0,180| 0.180| 1,200 | 0.020| 0,000 0,630 D620 PAI0 | 0.010| 0,030 0,030 omg.noo 0,397 Spein Stas cladax cumglen Jas b
BITAL 0,200 0.250( 0,970 | 0,010| 0,003 D081 £,100 44 | 0.000( 0,001 0,240 O 0,410 France - Menlactain drements oo saslaliod.
BBAAS 0,180} 0.230| 1,040 | 0,007 | 0,002 0,070 0,100 P47 | 0,003 | 0,002 | 0,200| 0,088 0,381 France Lo novmas agpitaties st respeciéar
CosAs 0,180 | 9.230| 0,880 | 0,000 0,004 0,708 P,134 0,001 0,600| 0,208 0,032 ,002 0,308 Spain e ’
COBAS 0,1%C| 0.230| 0,900 | 0,012| 0,005/0,100 D,140 PO30 | 0,003 0,004 | 0,270 | 0,026 .001 0,408 Gpan EL INSPECTOR
CO8AS 0.19G | 0:220| 0,970 | 0,008 | 0,004 D083 [.182 | 0,001 | 0,000 0,288 0.,035D.002 | DAGH Bpain Works bispecior - L¥oepeciasr
- ULMA . COOP.
Dpto. de tin de calidad
Y COSERVAGIONSS:  \ NORMALIZED AT 500 C AND ALLOWED TO GOOL IN.STILL AIR. w  Qualit coDepl.
Obsenvations

lease purchase PDFStamp Command Line product to remove this watermark.

http://www.verypdf.com
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) IdapitolMdufaddXd0 l6OSML / 1@8n6enix 6(ciea N Binfico

1125 Capitol Avenue
s Crowley, LA 70526

Commanding a Higher Standardon

CapProducts

| Certified Mill Test Report |

Printed; 5/19/2017
Custamer
LEE SUPPLY CO

PO BOX 1475
TULSA, OK 74101

Certified: 02/10/2017
P.O. 17.2522-ds

Tag

Heat No 5F4412
Heat Code 74U7
Phoenix Order# 1282105

Material ASTM A106-2014 / ASME SA106-2015 Edition

Part Number Description
15130506 1/2 X 3" SCH 160 SMLS NIPL TBE
Chemical Properties
C Mn P S Si Cu Ni | Cr C Eq. Long
0.2500 | 0.7500 { 0.0090 | 0.0080 | 0.2500 | 0.2300 | 0.1400 | 0.1000 0.4257
Mo \4 Co Al Cb N Pb Sn Ta Ti
0.0200 | 0.0100 0.0000 | 0.0000
Additional Chemical Properties
Cr+ Cu+ Ni
0.4700
Mechanical Properties
Tensile (PSI) | Yield (PSI) [Elong. % in 2 in.or4D | RofA | HBW | HBW2
78,000 49,000 43.0% 0.0% 0 0
Charpy Minimum Impact - ft/Ibs
Testl | Test2 | Test3 | Average Test Temp.
N/A N/A N/A N/A N/A

* Eddy Current test passed.
* Bend test passed.

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product
specifications stated and were found to meet the requirements.
We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204

3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MR0103, and ISO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Meets ASME SA 106 Grade B Requirements.

Please purchase PDFStamp Command Line product to remove this watermafk}

o g b i

) (http://wnlyw.verypdf com)

http://www,verypdi.com
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1125 Capitol Avenue

»  Crowley, LA 70526 CapProducts
Commanding a Higher Standardm l%"z‘ertlﬁed Ml" TeSt Report X
Printed: 5/18/2018 Certified: 04/25/2018
Customer P.O. 18-2948-DS
LEE SUPPLY CO Tag
PO BOX 1475 ) . -
TULSA, OK 74101 Material ASTM A105-2014 / ASME SA105-2013 Edition
Part Number Description
12205605 1/2 3M THD COUPLET
Chemical Properties

C Mn P S Si Cu Ni Cr C Eq. Long
0.1900 | 0.9300 | 0.0080 | 0.0220 | 0.2300 | 0.1700 | 0.0820 | 0.1380 0.4030

Mo A% Co Al Cb N Pb Sn Ta Ti
0.0320 | 0.0360 0.0020 | 0.0030

Additional Chemical Properties

Cr+Cu+Ni
0.3900
Mechanical Properties
Tensile (PSI) | Yield (PSI) | Elong. %in2in.or4dD | Rof A | HBW | HBW2
81,500 61,200 29.0% 63.0% 153 162

Charpy Minimum Impact - ft/lbs

Test1 | Test2 | Test3 | Average Test Temp.
N/A N/A N/A N/A N/A

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product
specifications stated and were found to meet the requirements.

We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MR0103, and 1SO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2017 Edition, Manufactured in the USA.

fPlease purchase PDEStamp C‘.oml_nand Line product to remove this walerm‘ﬂki:t-lt
)(http:!mLMe_wodr.com) http://www.verypdf.com wn b 4 201
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AWA6160 / 52M40/3.0LR9OXHA / 3" XH LR 90 ELBOW SA234 WPB

¢ 3%9 %0 d

RELEEEREEY

Oﬁ wW2s #_DH

B0z ¥ & N0

Awaji  ASKO

INSPECTION CERTIFICATE
EN 10204 3.1 : 2004

AWAJI MATERIA (THAILAND) CO,LTD.

ISO 8001 :2008 Memufactiring Comparty
Cortified by BY. Certificate No, THO04535

Material menufacturer OMS sce,

PED 87/23/EC. Amnax], Pard.3/AD2000W0
Caertifind by Lioyd's Ragistsr

Certificats Na. 50207/1

81)4004. PRAKASA ROAD, TAMBOL BANGMUANG. AMPHUR MUANG

SAMUTPRAKARN THAILAND 10270, Tel : (662)701-5226 Date : AUGUST 11. 2015
Purchaser : MADE FROM SEAMLESS STEEL PIPE _Cortificate No. : T15-80383/1
Order No. Job No. Product Raw Msterial Pipe Maher
913140AW/11 - TPCO (CHINA)
CARBON STEEL BUTT WELDING FITTINGS
Inspection Standerd Mstarial Stendard Pipe Haat No. : 547516
ASME B10.9-12. ASME 516.25-07 ASTM AZ34-14, WPB Visual Dimension *4  UT Inspacti Magnetio Particle Test
ASTM A980-14a ASME SA234-13. Sec. I Part A oncapt nuclesr ussge
NACE MR-D175/150 1515608 GOOD GOOD W.T. INSPECTED -
MR-0103-12
Manufactuning No. N y ; .
(Heat code)) R Materia Article & Size Quantity =
52M40 - wr8B XS 90 LONG RADIJS ELBOW - 3° 253 Pcs.
%1 Chemicsl Compasition (%) #2  Mechanicsl Tast
Hardnase
Specification c Si [“Ywmn P S Cu Ni Cr Mo v Nb T B Ca N Al CE. YS. I T.8. E
Min. X100 | X100 | X100 | X1000 | x1000 | x700 | x100 | x100 | X100 | x00 | x300 | x100 |x18000{x10000| 1000 | x1000! X100 MPa X HB
Max. - {102 - [ < - = - - - - - ~ - - - | = 240 415 0 -
Heat No. 30 - 165 50 58 40 40 15 8 - - - - - 50 - - - 197
L| 18] 2 [ no| n 4 5 4 10 3 a 0 (i 4 14 8 11| 40 148
547516  |— — 342 514 4
p| - = - - I8 ~ B - . e - - - - - - - 131
CE=C4-Mo | CriMoty . N 40u o4 UT = Uity v 4
[] 5 15
*1 Equivetent for A234 WPE
*2 Y.5.= Yield Strungth (0.2% offset).  T.S. = Tonsile Strength,  E = Elongation (in 50mm)
22 As per foot nota D of ASTM A234 Table 1.
L= Lada Anslysis. P = Product Anstysis
Wold repeir is not spplied to our products.
Steal Making by Vacuum degsesed. fully sifioon aluminium iilled & fine grain.
ELBOW / Forming temperstsrs  850°C — 243°C and cooled in still sir AT-24(2)28
TEE. REDUCER & CAP / Kormalizing {cold Forming) : 210°C (Holding Time : (Nominsl Wall Thicknasa/Tmm) x 1.5 mn))
“Wa cartify thet the fitting was manufsotured, samplod tested and inepected
I sccardance with the specification and was found to maet tha requirementa.
5 Surveyor to QA OM, /Work Ipector S, MAEKAWA

Maokawa@awsiigol

lease purchase PDFStamp Command Line product to remove this watermark.
hitp://www.verypdf.com




WLB6305 / 1381/ 1.SRETHD#60D / 1-1/2" 600# RF THRD A105

@ LEE SUPPLY °
S WEI.DBEND) 821 EAST INDEPENDENCE
4 TULSA,0K 741065350
S 6600 South Harlem Avenue Materlal TeSt Rep Ort F;O: 16-2754-DS
S Argo, IL 60501-1930
o(-% Quantity Product Heat Code Heat Treatment Info Steel Mill
6 14" Class 600 Welding Neck XSB RF JYN Heat Treat: Normalized CMC STEEL
105-10A
lc Mn P S Si Cu N Cr Mo v Al Ti B Cb Tens. Yield Elon ROA  BHN BHN2 IRttt B8 B165
0.20 1.00 0.010 0.019 024 0.24 0.08 007 0025 0.00 - - - 0.002 79,500 39,900 32.00 59.20 156 156
CE (IIW): 0.408 o
105
—_ 6 1° Class 600 Welding Neck XSB RF 3D404 Heat Treat: Normalized RIVA
(==} 105-10
= G Mn P s Si  Cu N Cr Mo v Al T B Cb Tens. Yield  Elon ROA  BHN BHN2 L
oo 020 0.98 0.012 0.003 022 0.10 004 006 0.010 000 - 0017 - 0.002 70,000 39,900 34.00 69.90 137 125
, CE (Ilw): 0.387
o
e |
' 6 1" Class 600 Blind RF B Heat Treat: Normalized GERDAU COURTICE
< A 1051
. c Mn P S Si Cu Ni Cr Mo 14 Al T B Cb Tens. Yield Elon ROA BHN BHN2 S Saer:ﬂ'lcgﬂm: 8165
| 0.21 0.81 0006 0.017 021 0.16 007 0.12 0017 003 - - - - 84,300 39,900 25.30 44.90 168 177
CE (IIw): 0.394
- 6 14" Class 600 Threaded RF 1381 Heat Treat: Normalized ADHUNIK
A 105-03
Cc Mn P S Si Cu Ni Cr Mo v Al I 8 Cb Tens. Yield Elon ROA BHN BHN2 Dim { Specification: 816.5
‘-1 0.20 0.86 0018 0.013 024 0.01 001 021 0000 0.00 - - - 0.001 77,594 39,900 30.71 62.00 165
“ CE (Ilw): 0.387
—~
N\
VA
We hareby ceriify that the material meets the following We hereby certify that the matarial meets the following:
« All fittings and flanges meet NACE MRO-1751S0 15156-Latest Revision, 5 + 150 9001:2008 CERTIFIED MANUFACTURER
* AR fittings and tanges meet NACE MRO-103 - Latest Revision. » Test Results herein are camect as conlained in test records
+ Allnon high-yield fittings mest the requiremants of ASTM A-234 WPB (AND SA-234). by the n with EN 10 204 Para 3.1
o ngs are seamiess axcop! 85 notad: in accordanca with PED 97/2VEC,7/2
== -n'!r::a-mghyud fanges meat the requirsmants of ASTM A-105 (AND SA-105) / * No Weld Repair Performed. No Lead Content. No Mercury Content,
g = Starling Material Seamiess Pipe for ethows, tees and reducers: /// * Knowingly making false, fictiious, or frauduient statements on a
‘F‘Lmhrrapssndwﬁdedmngs MTR may result in legai kability.
v l{uuaalmuatcnmsmnamandc-uncamamm f : . ial has been disupplied and tested In with the W
K rr Mark Torres Scan For Onllne Quality System Program 01/25/2015 Rev. 3
2 Qlty Anpsoce B Report Page 17 of 18
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Q{%/I6419 / V6AV4 [ 2.0RFWN#60160A / 2" 600# RFWN S160 A105N

3 (http:/fw

PO#: 18-0764-DS Pack# :537906 Order#: 1112650 Lotd : ULM.V6AV4 Desc: 2 600 RF WN FLG SCH 160 A/SA 105 NORM

CIEWIE T Dot ! (et

Inspection Certificats - Cestificat de Ricaption 190 vaTe/31

CERTIFICADO DE INSPECCION

L CT o

FECHA ne 1 190008 | HOWA:
. Ower: W10 Ne Page: |
PRODUCTO FLANGEY SU FEQUDO N.* DE
Arcin - Prockd Your Obr N 125830-HOUBTON o . @ J1H2011
Vabe Coe. A"
NORMAS APLICABLES ABME B18.8-1)
Raquiramants - eread Applcabe
MATERAL CORRESFOMNENTE ABME SANDME-13, ASTM A108M-14
Motrte/ - Quaid
MODO DE FUSION 9 NACE MR01 TWIBOAES $8-02-08 & MRD103-92
Groer Mabirg - Pladarulian o Pociar'
€= Biac ¥ x Qi Sdakn i
PARTIA DEICAPCION ] «.eun-.],
Nom Quundly Dumcegtion Romety HoutNo | Tawml |v.
Foam Quanidd emeipgion | Oty | N Ty | M
 E— — R S SIS ST oo
B NARK i T | WN 10 1800 5TOMO AF A10SH ME AL [
1 rsAWAGo 183 | W 3 080LB STDMO IF A108N ME AR2T4
= FRWARG 105 | WN 9 6a0L8 BTOMO AIF A108N WE V4 610
= FETONATD T2 | WN 10 S00LR 580 RF A106N WE ATy s
41 FOYBWAIIO T20 | WN 2 800LD 9180 AF A106N WE vaA\Y 30
L3 FEWAOKR 138 | Wi 4 00ULS KB RF A106N HE ANT4 | &2
#HFIBRIWARI 70 | Wi 7 160048 X480 RT) A106N WE ADITY ‘ a3
|
| |
= . — L | — — Pl S| (S
COADA N COMPONICION QUINICA - BTEEL NAKER'Y LASLE AMALYESS - ANALYSS CHIMIQUE comclichin O
T T IR e i aA— v — o i - = N =2
N¥atke | CK |y |unn Puisu Di]u: Mo AN Ve [CuX N!Fﬂ]u‘vl Orlgh o Sinw e "M"“'"___u___
AQSTY Qe BT 0880 0007 | 6,011 PSR 0120 P.oYS | 0,004 o001 | 0,340 0,000 11000 :u.m e - Lo ey Gt e et S s ke,
ATy [ n00 01h| 0AT0| 0014 | 0000 Ji0 B180 ho3s | o004] i | a2e0| o000foen | owe froxce : prenesoum gt
AXT4 0,100 | D180 DES0| 0018 DO LI B 150 D033 | 0,003 0,004 | 0940 0,000 b0 | 5407 | Frarms g mgrrery a3 Ofer £oey eETEYAE
AT B100 | 0 180| 0,950 | 0O000| 0015100 D00 D010 | 0.008| 0,001 | 0,500 0,000 ok | 0,04 Framce
NOZT4 0200| 0,180{ A040| 0000 | D0 Do Bosd DOtS | A008| 6,00 | a4e0] 0000 ueE | oaes Fraee El WSPED MR
2V pe| G0 0630 | Co0e| 010N BUET DOIS | 0000 0,000 0,230 0008 hE | B33 L ol A g M
VBAVSE 0,180 Q30| |10 | C00N| G004 D00 0,100 Do4e | 0,010( 0.014| 0,900 002 b01T | O.A1E [Rrs— | I' l U A a
r-,:?:m H_NORMALITED AT 900 G AND ALLOWED TO COOL IN BTILL AR,
(Emarsnttr

ULM
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ULM6220 / A52T4 /3.0RFWN#15XHA / 3" 150# RFWN XH A105N

1895950

5-109-870011%

AL G g4

- 80 ¥ e nr

"1

e bon I

POW: 17-7320-DS Pack# :527092 Order#: 1106080 Lot# : ulm.a52t4 Desc: 3 150 RF WN FLG XH A/SA 105 NORM ULM

CERTIFICADO DE INSPECCION R E et
Inspection Certificate - Certificat de Récaption iSO 10674/ |

- o [l e
Daw USRTRDI4 Mo Pepge: 1

& 3-Apda 14
PRODUCTD FLANGES SUPEDNDO NS DE Cuvtiin ace. PED SIAVECSHADIS0MWD e {G3prima) SoM
Actiote - Prociel Your Qe Mo, 2010724NDANAPOLIS o -de 04R42014 By TOV Risadaieet Tol: 34 - 48 0557
Voire Coa, AL® M 0T 202 50 02 740 Fae 34 - 540 TS0
NORMAS APLICABLES ASME B8543 Emak uma@umapishg oo
Soqubvmsats - Aormes Applndicr WARTA DEL FASRICANTE
Mack of fockry Packing Lit: 110598
MATERIAL CORRESPONOIENTE  ASNE SA1094-13, ASTM A105M-13 Mgrvoe oy téncant
Mpdorial Covesparasos - Oreatd
4QD0 DE FUSION () NACE MRSTISASO1S1S6-208 & MRO103-12 DEARTAMENTO  QUALITY ASSURANCE
Bioa Mokt - Bsdormian a faose Sectne
E=Bec ¥ a Ouigeoo ddsko Ddpartamens
sl
PARTIOA CANTIDAD| DESCRIFCION Q0LADA - RESWENGIA  CHARPYViodtom | O0RE2A
f2=m Ctealty Daxcripthan Remarts HomNo | T.Swngh |Y.-Shumpts | 0 A, A ke
Poste Ousrihé Descripdon Obworvations | N.\Coulin |fiusht gt 02% | iaew | Staen I =y e
Iv) rmz | | s Jocke —_—l v | wew
T FOOWADID 70 | W 1,122 150UB YOGS RF A106N NE S 50| 9191 30| 6070 582 1%
7 PIOWASTD 50 | WN 1,12 150L8 X0 RF A106N NE ASIV4 87| | 30| 500 “e 1%
15 FIOWASS) 19 | WN 3 15008 X5/80 RF AT0SN NE ASZTS 63| 07| 80| 5080 159 81
16 PIWASD 322 | WN 5 150LD STOVO RF AJOSN NE BO6T3 s12] 3| 200| 40 "o 5
40 FiaAnSD 30 | BUND 5 15018 RF A10SK NE AMTTS 60| 34| 2070 50 185 189
o F1BA2S0 204 | BUND 6 150LB RF A105N NE AseTS 6to| 07| 205 6530 167 161
ER IR 30| SW 1.1 15008 STDMO RF AI0SN NE €%AS S19| 7| S| eamo 151 138
B8 FISWAGOE 50 [ WN 34 300LB STIN40 RF AT0SN NE & 09| 30| 20| R0 151 18
ok COMPOSICION QUIHCA - STEEL MAXERS LADLE ANALYSES - ANALYSE CHINIGUE < Low clomrsmnose i oo mpaciba oe habron SaRtaciys,
- - T A srows coadiion o,
heoooks | o | a% [smx| px [ sx[ou]| ux[ws[mx] va [ax[ x| nx[caes Ot of Siem Pt e s oo
43645 | 0,.200] 0,180} 1,020 0,007 D.010[0.0607 10,940 D020 | 0,000] 0002} 0,190 002 D000 | 0404 Spain : b chodos cosapias faa
8272 0.190| 0210/ Q.850{:0,013 o6 - 010 | 0,000 0,002 0.220| 0,005,000 | 0388 Sesn P g ot [y
AZA3 | 0,200| 0.250| 0,860('0,008] 0,008 . 0,000| 0.002| 0204/ 0,030,000 | D4tE Spaie Loz rarr o
ASST4 | 0.210] 0,180} 0,080{/0.014] 0014 X 0,008 ) 6,001| 6,520} 0,0000.001 | 0,410 Frsrcn
AMTT4 | D200| 0.200( 0.900 | :0.017] 0.0121,500 b, 70 00064 ¢.001| o370 6,000,001 | 0.41% Fracn
A52T4 | 0.200] 0,390| 0,990{:0.000( 0.M2 PN 0,201 0,001 | 8,510 0,000 D002 | 6404 [
ANV | 0.195( 0.200| 0,888 0,015 0,000 . 018 | 0,000/ ,002{ a.19e( 0,015 0408 Spale
BOSTS | 0240 0,890 0,0%4) 0,011 ‘B0 hom | 0,008 0,001 | 25| ©.000 0.400 Franer J

COSERVALONES:
am N_NORMALIZED AT 800 C AND ALLOWED TO COOL IN STRL AR

Cbeervesions

Please purchase PDFStamp Command Line product to remove this watermark.

http://www.verypdf.com

)

Demo (http:l/www:verypdf.com



CAM221Q8pitor MBREhotbhing.0160SML / IghSehi 1o apiol NIERhEo

1125 Capitol Avenue

Crowley, LA 70526 . CapProducts
i 1 Report
Commanding a Higher Standardm Certified Mill Test p L

Printed: 5/3/2018
Customer
1.LEE SUPPLY CO

PO BOX 1475
TULSA, OK 74101

Part Number

Certificd: 02/16/2018 e

P.O. 18-2027-ds _Meat No 3702782
Heat Code 76RF

Phognix Order # 1360076 /

-~

Material ASTM A106-2014 / ASME SA106-2015 X.dition ///

Ny

Tag

Description

15130506 172 X 3" SCH 160 SML.S NIPL TBE
Chemical Properties
C Mn P S Si Cu Ni Cr C Eq. Long
0.1800 | 0.6400 | 0.0220 | 0.0020 | 0.2000 | 0.0050 | 0.0040 | 0.0150 0.2917
Mo v Co Al Cb N Pb Sn Ta Ti
0.0030 | 0.0040 0.0270 | 0.0000
Additional Chemical Properties
Cr+ Cu+ Ni
0.0240

Mechanical Properties

Tensile (PSI) | Yield (PSI) | Elong. % in2in.or4D| RofA | HBW | HBW2

70,303 56,939 38.0%

0.0% 131 0

Charpy Minimum Impact - ft/Ibs

Test1 | Test2 | Test3 | Average Test Temp.

N/A N/A N/A N/A

N/A

* Hydro test passed. at 2500 psi.

* Bend test passed.

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product
specifications stated and were found to meet the requirements.

We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MRO 103, and ISO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury ot any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession,

Meets ASME SA 106 Grade B Requirements.

I""‘L

Please purchase PDFStamp Command Line product to remove this watermark

» (http:/Anvw.vervpdf.com)
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ISCI011 / 1609594 / 1.5A106S160A / 1-1/2 S160 A106B SMLS PIPE

-—

==

ArcelorMittal South Africa Limited MATERIAL THST CERTI i g8 — PN
) , AP Spec S wnd 5CT

R.LE

JUL 24 2018

7 == mg -
Peacchaven Ymg ﬁ'r"‘l’m 1970115 425 4905

_ ArcelorMittal
P O Box 48 Vereeniging 1930 & e

; z Material Np: - 1000035844
D4DOER09THLS

FULLY ‘EILLED HOT FINISHED CARBON SYEEL SEAMLESS TURKS - Page 1. 6F 1
ARCELORMITTAL SA ISOSISY/Sper SL-8319 MONOGRAM 02-17 ASTM/ASME A/SAIOSB/C ASIB 1.500 0381 20,000 L344/B LI9WX42 PEL1 SMLS TBSTED 3000
pil CAST NO: 1609554 FROIVO. NO: TO141301510 MADE 1N SOUTH AFRICA NDE. '

- sUS? 1559
-

Dimensions | Toish Langth Stewl making
' cage | A Rolisd

Tube OD | Thickmess | Leogh N 3] procsss

HrH )L0959Y .

24,736 203() Lyox" ), 02810 ) 000 @ 5.080.0000 Bk A,

! | Final'bor rollitp fnished above 1S80°F tnd
! i . . : .i ‘

cooled in will air

Chemical Composition R224V +MB+TH

. EHlewment(%) ¢ isi |ma 5 P o N Ma & v lm | m 85 e N B |Me ce ]nzz_gé_]__

| Maximum 0200 - |13 |0.0% 00% 0350 030 |oasw s | . | . - - = | . = | - loas [o1s [ooe

. Hieat (0475 (626 | 083 | 0003 UG 007 | 0.01 ‘G.60L |0.008 000 | 0026 0.004 | 6.00 | 0idddol o080 0.06616{ 0.3z | 0.01 | 0.003 {
__Product 10.17501 0.2640 | 0:8330 | 0.00300.0150: 0.0030 | 0.0100 | 0.0010. 00050 | 0.0020 | 0.0060 00040/ 0.0010| - |p.0mo 03200, - -

_Product (ADD) |5 1756 02640} 6.8330 | 0.0030 60160 | 6.02% 0:0100 | 0:0010 | 0.0050 | 0.0000 | oo gitdisdi| .01 a00t| - [obosolesmmol - | - ~

Mechamical

11048-601-11

‘Specificstion | UTS. (Rmm) Vield 08%) e | | | utsmm C Yieldl08%I W E " OTHER TESTS -
| Limits: _ WPy gl | MPa | pel 2 inoh WP | o | MPs | p Joth | | Category Result

(M. | 70000 |_4Z00 (5] Actsel | [Bending  Pised

Mazimuen . = < | (18 Aewal N _Flattaning Pased _

1) Actusi ) 46412 (360 | |17 Acuml | ' _Hydvostatic. 3000 psi for 5 Set

2) Rowal === ' 7108 ANT: (370 | | Qslectation & type of tansile test ftudine, Strip . NDL: EMI PASS - ASTH-ESTD - 12.5% NOTCH
13) Actusl ol Width of taasile plece (inch) 0.75 fnch I NDE: LT UT 2ot ‘requited

[18) Acwual : ___| | Orientstion of impsct test pisce {HY 22 e 149 152 152 1
Remarks: = - — SR

. Material in accondance with NACE MRO175:2015/15015]56-2:2015, MROT03:2015. Dimensions  ASME B36.10-2015.
The maserisl conform 1o e bot yield srength mquiteraents 09 per ASME. Sect TL, W D, Toble ¥-1, 2015, Al the
muterial conform: fo the visual and dimensiosal mquirements 30d s madé-© 8 suitsble. fins grain practice.

‘Oriallty Assurance Manager: PJ Venter wwe: 2017.02.16

_ ' Certified by: r%
| Nn tpiy cordly e o el @i Tl ﬁdﬂh-ﬂpﬂm%-ﬂb“ﬂ“m ihh._tn -aﬂhnh*bﬂsﬁ—.hw ik g ﬂmtbm&m.

Please purchase PDFStamp Command Line product to remove this watermark.
http://www.verypdf.com
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KOP275 / 403718 / 3.0A106XHd / 3 XH A106B SMLS PIPE

CERTIFICATE OF TESTING
IPSCO KOPPEL TUBULARS; LLC
Chemistry

Page

Certificate

Number;

330165-1

| L=

Monday. May 14, 2018, 10:03:00 AM

i_‘

JUL 2 4 2018
{woojpdAen mmm//:dny) ou

. | : - | pas ! !
Diameter- 3,500 in (Gage:  0.300in Grade: BCX42SML  [Mill Order No: 085552-002 | Customer PO:{0P-28144
Specification: ASME ASTM SA53/A53-12 GR B/ASME-SA106-15 GR  Customer:
B/C
ASTM A106-15 GR B/C
API 5L PSL2 GR B/X42 FORTY-FIFTH EDITION %
T K X T T T 1 R | ]
Heat Product ID |Type C Mn P |S | Si| Cu Ni Cr | Mo | Sn LAl V Cb N Ti B8 Ca AP Isb | Pb | As | GS N
| | o | | | | 0
i . , . | | Q
— —l S N - ; + (IS~ e 1 —r T I Q\
403715 FEAT | ozt 08 000 0007 03 023 013 009 003 0010 006 0004 0001 ooos3 000z 004 00017 0362) 0ous| 00001 cosss Y
: R B e | | | '
KO-0RS552002 P1-5552:2 PRODUCT  021| 0s1 o008 oM 028 02 o2 o008 om| o2 007 Qw2 Do) 00068 002 00001 00T 0357 0003 0.001| 00064 -
KO-08S852.002 P2-5552-2 PRODUCT| 022 ae1 om9 ooM 03 o o2 om| om| oor oo oo oo 00077 0002|0001, 0006|0367 0.004|0.0001| 0.0085| £
403716 HEAT | oz2| 063 0003 oont| 034 0z 01| 00| 004 0010 0017 D00M4 0001 0.0091 0.003| 0.0004| 0.00%4| umj 0.003| 0.0001| 0.0048 |
KO-08S52-002 P1-5552:2 PRODUCT 022 063 oofo 0006l 0 0 0f| 010 004 0012 0of7| 0%z 0001 ooomt nowe 00001 00010 0374, 0.003 00001| 00067 ]
KO-085552-002 P2.5652-2 PRODUCT. 02t| 0$1) oms ooosl 02 019 o0 om0 004 gor2) 0017, 0002/ 0001 0.0082) 0.002) 0.001 09015, 03% 0.04/ 0.0001| 00e2| |
anart? HEAT | 0z2| ost oofo 0ot 035 02z 01 024 M| ome| ooz oo aow o007| 0003 0.0002) 00015 0404| O004) n.oms{ 00044 o
. ! M) ]
KO0MSS202 P1-5552:2 PRODUCT| 022 o0& 001 0007 0% 09 045 024 004 0008 0026 02| 0001 00089 0003 0000t 0o0t2| oav2| 0.003|0.0001 00¢|
. . S = i
KO-086552.002 P2.8552:2 PRODUCT 021 o0&z ooz oo 032 oo 045 024| 004 0007 QoZ7| oS0z 0001| 00084 0003 0001 Ooots| 03%2| nooe noowt| 0goe2)
03718 Hear 0z2| os| 007 091 033 023 o1 015 006 0om mmi 0004 0001| 0000 0.002) 00003 0.0018 033 0.003| 0.0013| 0.0045 |
| | i { i | = | | | i 1
KO-085552.002 P1-5652:2 PRODUCT| 022 oS 0008 0007 03| 021 0f7 015 004 0009 Q021 0002 0001 0082 0002 001 00020 0380 0.0 00001 0.0063 |
t 1 ! i 1
KO-088552.002 P2-5552-2 PRODUCT) 02| D0SI oos 0008 0% 020 047 DS 004 0006 0019 0001 0001 00105 0002 00001, 00020 0380 0.004| 00001 00080 ,
- |

Test Method Used: ASTM E415
Fine Grain Melt Practics

FBN - Ful Body Normalized
QAT = Quench & Tempered

GS - Grain Size

Grain Size Test Method ASTM E112
APt~ APl Carbon Equivelant

Malerial was nol exposed to mercury during CEQ - Canadien Carbon Equivelant

procassing

No weiding or weld repair parformad on this
material

Material is free of harmul radiatior:

This cartification may not be reproducsed
excapt in full

form CRTR3003

Hydrostatic Test Pressure: 3000 PS| for 5 secs

Melted and Manulactured in the USA

We certify that the product described above has been manutactured, sampled,
inspected, and fested in accordance lo the referencad specification. The
product has been found to be in compliance with all requirements,

UMW do Oigpro

Melinda Ayers
Quality Coordinator

MILL ADDRESS - 6403 SIXTH AVENUE | KOPPEL, PA 16136

Tuesday, May 15, 2018. 10:50:51 AM

Please purchase PDFStamp Command Line product to remove this watermark|
http://www.verypdf.com
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KOP275 / 403718 / 3.0A106XHd / 3 XH A106B SMLS PIPE

N

IPSCO

CERTIFICATE OF TESTING
IPSCO KOPPEL TUBULARS, LLC

Macro Hardness

Page

1 | J

| Certificate
{ Number: 330165-2

[Monday, May 14. 2018, 10:03:00 AM

=
Diameter.3.500 in__ __0.300in | Grade. BCX42SML | Mill Order No' 085552-002  Customer PO:10P-28144 |
Specification: ASME ASTM SAS53/A53-12 GR B/ASME-SA106-15 GR  Customer:
B/C
ASTM A106-15 GR B/C
API 5L PSL2 GR B/X42 FORTY-FIETH EDITION Q1 Q2 Q3 Q4
Heat Product ID Test Type | Scale MS cha Q1 Q2 Q3 Q4 | AVG
tion |
403715 KO-085552-002 NV {APPLY/TEST | Rockwell | MID 79.0 80.0 79,05 79,3!
403715 KO-085552-002 PQ 'APPLYEST | Rockwell MID 77ﬂ 7700 780 77.7|
403717 | K0-085552-002 RL APPLY/TEST | Rockwell MiD 81.0, 810 810 81.0: :
==
403718 KO-085552-002 MW APPLY/TEST  Rockwell MID 8000 810 810 80.7|

MS = Micro Struciure
- Measurement Taken In Rc
[:[ - Measurement Taken In Rt

Test Melhod Used: ASTM E18
Fine Grain Mell Practice

Material was not exposed 1o mercury dufing processing
No weloing or weld repair performed or tFis material

Matesial is free of harmlul radiaton

This cerlification may net be reproducee except :n fuli

form CRTR3006

Melted and Manufactured in the USA

MILL ADDRESS - 6403 SIXTH AVENUE | KOPPEL, PA 16136

Tuesday, May 15, 201810 50 53 AM

lease purchase PDFStamp Command Line product to remove this watermark|
http://www.verypdf.com

We certify that the product described above has been manufactured, sampled,
inspected, and tested in accordance to the referenced specification. The
product has been found to be in compliance with all requirements.

U hlin g Qo

Melinda Ayers
Quality Coordinator

JUL 24 201
(woo'spdhien mmm/:dny) ou

8 Lf03 2 /¢

1104C-601-13
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KOP275 / 403718 /3.0A106XHd / 3 XH A106B SMLS PIPE R

Page 1

CERTIFICATE OF TESTING
’Q = “IPSCO KOPPEL TUBULARS; LLC

IPSCO General Comments i 330165-G

Number:

R. LEE

iﬂonday. May 14, 2018, 10:03.0C AM

_Diameter: 3.500 in Gege._ 0.300 in | Grade: BCX42SML Mill Order No: 085552-002 _ Customer PO:10P-28144
Specification: ASME ASTM SA53/A53-12 GR B/ASME-SA106-15 GR  Customer:

B/IC

ASTM A106-15 GR B/C

API 5L PSL2 GR B/X42 FORTY-FIFTH EDITION

BEND(S) - SATISFACTORY
EMI INSPECTION WITH OD N10 NOTCHES

MATERIAL COMPLIES WITH EN10204 TYPE 3.1 REQUIREMENT

TMK IPSCO IS NOT PED CERTIFIED

MEETS 22 HRC MAX STATED IN

ANSI/NACE MR0175/MR0103/1ISO 15156-1:2015 (E) -

ANNEX A/TABLE A1

MANUFACTURING AND FINISHING MILL:

TMK IPSCO AMBRIDGE PLANT 2225 DUSS AVE AMBRIDGE, PA 150003
STEEL SUPPLIER:

TMK IPSCO KOPPEL PLANT 6403 SIXTH AVE, KOPPEL PA 16136

LONGITUDINAL - SATISFACTORY |

Material was not exposed to mercury during processing Meited and Manufactured in the USA We certify that the product described above has been
No welding or weld repair performed on this material manufactured, sampled, inspected, and tested in accordance

Material is free of harmful radiation to the referenced specification. The product has been found
This certification may not be neproduced except in full to be in compliance with all requirements.

UMlin e Oagpre

Melinda Ayers
form crir3013 Quality Coordinator Tuesday, May 15, 2018, 10:50:54 AM
MILL ADDRESS - 6483 SIXTH AVENUE | KOPPEL, PA 16136
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SKB2519 / 016851 / +WELDFITTINGS / 2 XH x 1 S160 CONC RED

MACHINED: TO 2" XH x 1" $160 CONC RED A234

My

CUSTOMER:

MATERIAL TEST & INSPECTION CERTIFICATE

L SUNGIWANG BEND CO,, LTD {SKB)
26, Noksansandan 262-ro, Gangsso-Gu, Busan, Korea

TEL : 82-051-3300450
PROJECT MAME:. A According to FAX.: B2.051-3300.335
O 50049.3.1 7 EN 10204 3.5 / 1SO 10474 3.1 hitp:fivwwe.sxbend.com
PURCHASE ORDERNO. | 2199M SPEC. FOR MATERIAL ASTMIASME A/SA236WPB-S 15/15ED CERTIFICATE NO, QCLB018310218
PUT NO. NA SPEC. FORINSPECTION | ASMEB%%.9 DATE OF ISSUE 017.11.29
STARTING MATERIAL | SEAMLESS PIPE 8KB NO. 2017082608 VISUAL & DIMENSION | SATISFACTORY
NO. SEQLINEATEM NO DESCRIFTION Qry HEAT NO, #FG D NO. PORICODETAG NO
49 COM REDUCER S160°5160 oMt BWSMLS  Black 40 018851 016851
50 COM REDUCER SIS0 Ty BWSMLS Bk 70 015851 .
51 CON REDUCER SIS0 ™M BWSEMLS  Black 40 015851 01885¢
CHEMICAL ) P: TENSILE TEST{Gauge Length ;50)
¥.30.2% offnst 19 EL RA
STh. [SPEC.| € - L] P $ » Cr Mo [~ ] v [ N Al 3 -] Fe n CE SPEC. = = % S
HEAT - 8 | o ] %0 «5 209
RO BAX | om0 108 005 |00 ) oso | o0 | 095 o . . ™3 %0
e L lom| 622 | om {cow (00| 085 | oot | a0t | aos | am | ast y N “z [ T] an
P
L
{
& =
- = ‘:?mam ﬂlar‘smsubm m:encmsm HARDNESS HBW MEAT TREATHENT | MORMALIZED 900, Xin, i
TENP. | SPECMEMpDm) .
HEAT RO VALLE Y VALDE AV, WALUE AVG, [l wx | 1o Pl A NDE | WA
B W | wi 137 | FLaTTEeNe TEST | MM “MENO
DigssI HAZ BEONOTEST | N
[ HYDROSTATICTEST | NA
=% CORROSION TEST | N
HAZ GRANSIZETEST | NM
W HC TEST A

WATERIAL MEETS THE RECAIREMENTS OF NACE MRD17S & 0103 1 1S0 15156,
MATERIAL ALL MANUFACTURED iN KOREA / FREE OF MURCURY&FREE CF RADIATION

WE GERTIFY THIS MATERIAL HAS BEEN MANUFACTURED AND EXAMINED IN ACCORDANCE WITH ALL
REQUIREMENTS OF THE SPECIFICATION AND THE RESULTS OF ALL EXAMINATION ARE ACCEPTABLE.

PED201488/EY
11 REVIEWED BY % « '54«<_
| 'WTHESSEDBY : CHIEF QUALTTY OFFIGER
SKE-2903 TEANSAHYN AINE AABY ANBA SIEY BN WAN S UCH, EANEHN AEEN ASA FEYRDE)E WOIURE DY & YaLiD.
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