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FORM U-1A  MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
(Alternative Form for Single-Chamber, Completely Shop- or Field-Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIII, Division 1

. Manufactured and certified by

Moore Control Systems, Inc., 1435 Katy Flewellen, Katy, TX 77494

(Name and address of Manufacturer)

Marathon Qil Co., Carlsbad, New Mexico

2. Manufactured for
{Name and address of Purchaser)
3. Location of installation Marathon Oil Co., 2423 Bonita St., Carlsbad, New Mexico 88220
{Name and address)
4. Type Vertical 18165-9 18165-XXXX Rev. 1 19 2018
(Horizontal or vertical, tank}  (Manufacturer’s serial number) (CRN) (Drawing number) (National Board number) (Year built)
5. ASME Code, Section VIil, Div. 1 2017 Edition
[Edition and Addenda, if applicable (date)] (Code Case number) [Special service per UG-120(d)]
6. Shell SA-516-70 375" 0" 4'-0"0.D. 20'-0" SM/SM
(Material spec. number, grade) (Nominal thickness) (Corr. aflow.} (Inner diameter) {Length (overall}]
Body Flanges on Shells
Balting
Washer
No. Type ID oD Flange Thk{Min Hub Thk Material How Attached | Location Num & Size | Bolting Material (0D, 1D, thk} Washer Material
7. Seams Type 1 Full 100% Type 1 Spot 700% 2
[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 (Eff., %} (No. of courses)
or full)]
8. Heads: (a) Material SA-516-70N (b) Material SA-516-70N
(Spec. no., grade} {Spec. no., grade)
Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side to Pressure
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave}
(a) End .3125" Q" 21 Concave
(b} End .3125" 0" 2:1 Concave
Body Flanges on Heads
Bolting
. . . Washer
Location Type 1D oD Flange Thk| Min Hub Thk Material How Attached | Num & Size Bolting Material {OD, ID, thk) Washer Material
{a)
(b)
9. MAWP 250 P at max. temp. 150°F
(Internal) {External) {Internal) {External)
f B -20°F
Min. design metal temp. 2 at 250 PSI . Hydro. -paeumocicomb. test pressure Hydro @ 325 PSI
Proof test
10. Noazzles, inspection, and safety valve openings:
Purpose i i ;
(Inle‘tj, %ullel, Diam.eler Material Nozzle Thickness Reinforcement Attachment Details Location
Drain, etc.) No. or Size Type Nozzle Flange Nom. Corr. Material Nozzle Flange {Insp. Open.)
Manway w/Cvr * 1 18" 150# RFSO SA-106B SA-105 .938" 0" SA-516-70 Welded Welded Shell
Inlet 1 6" 150# RFWN SA-1068 SA-105 432" 0" Welded Welded Shell
Water Outlet 1 3" 3000# CPLG SA-105 375" 0" Welded Shell
Gauge Glass 2 1/2" 6000# CPLG SA-105 33" 0" Welded Shell
Supply Gas 1 1/2" 6000# CPLG SA-105 .33" 0" Welded Head
Drain 1 2" 3000# CPLG See Note 1 33" 0" Welded Head
11. Supports: Skirt Yes Lugs Legs Other Attached Welded to Head
(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
Shell, Serial# 7967E & 7967L, Bise Welding & Fabricating, Inc., Cert# 30911

{Name of Ipan, item number, Manufacturer’s name and identifying stamp)

items of the report:

See U4 attached.

No Charpy Impact Testig per UG-20(f)

(07/17)




FORM U-1A Page_ 2 of __ 2

Manufactured by Moare Control Systems. Inc., 1435 Katy Flewellen, Katy, Tx 77494

Manufacturer’s Serial Na 181656-9 CRN National Board No. 19

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIIt, Division 1. “U” Certificate of Authorization number 45443
expires May 9, 2019

. -
Date M .,/XCQ name _Moore Control Systems. inc Signed Mk%m_
(Manufacturer) (Representative)

CERTIFICATE OF SHOP/FIELD INSPECTION
Vessel constructed by Moore Control Systems. Inc. at 1435 Katy Flewellen, Katy, Tx 77494

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by

B Authorized Inspection Associates of Houston, Tx

have inspected the component described in this Manufacturer's Data Report on ')ﬁm—/k , and state that,
to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE
VESSEL CODE, Section Vill, Division 1. By signing thys certificate neither the Inspector nor his/her employer makes any warranty, expressed or
n this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer

shall be liable in any manner for any, iy erty damage or a loss of any kind arising from or conpected with this inspection.
DateSM Signed : ____  Commissions

{National Beard Autharized Inspector Commission number)




FORM U-4 MANUFACTURER’S DATA REPORT SUPPLEMENTARY SHEET
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIill, Division 1

Moore Control Systems, Inc., 1435 Katy Flewellen, Katy, Tx 77494

1. Manufactured and certified by

(Name and address of Manufacturer)

Marathon Oil Co., Carisbad, New Mexico
2. Manufactured for

(Name and address of Purchaser)

. . 3 Marathon Oil Co., 2423 Bonita St., Carisbad, New Mexico 88220
3. Location of installation

{Name and address)

4 Tvpe Vertical Vertical 2 Phase Separator 18165-9
- e (Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) {Manufacturer’s serial number)
18165-XXXX Rev. 1 19 2018
(CRN) {Drawing number) (National Board number) {Year built)
Data Report
Item Number Remarks
10. Elbow-1-SA-234-WPB, $/80, 90° LR / Pipe-1-SA-106B, S/80
*(QTY 16 Ea) 1 1/8" Dia. x 6 1/4" Lg. SA-193-B7 Studs w/ (2 Ea) SA-194-2H Heavy Hex Nuts
(1) Gas Outlet Nozzle: 6" 150# RFWN, Flange-1-SA-105, S/80 / Pipe-1-SA-106B, S/80 .432" Thk., / Repad-1-SA-516-70, .375" Thk.
0" Corr. Allow, Nozzle / Flange Attachment: Welded, Weided in Head
(1) Safety Head Nozzle: 2" 3000# CPLG-1-SA-105, .3125" Thk., 0" Corr. Allow , Nozzle / Flange Attachment: Welded, Welded in Head
(1) PI Nozzle: 1/2" 6000# CPLG-1-SA-105, .33 Thk., 0" Corr: Allow., Nozzle / Flange Attachment: Welded, Welded in Shell
(1) Water LLC Nozzle 2" 3000# CPLG-1-SA-105,, .3125" Thk., 0" Corr. Allow., Nozzle / Flange Attachment. Welded, Welded in Shell
(1) Relief Nozzle: 2" 3000# CPLG-1-SA-105,, .3125" Thk , 0" Corr. Allow., Nozzle / Flange Attachment. Welded, Welded in Sheil
(1) Water Level Low Nozzle: 3/4" 6000# CPLG-1-SA-105,, .35" Thk., 0" Corr. Allow., Nozzle / Flange Attachment: Welded, Welded in Shell
(1) Oil Level High Nozzle: 3/4" 6000# CPLG-1-SA-105,, .35" Thk., 0" Corr. Allow., Nozzle / Flange Attachment: Welded, Welded in Shell
- N ] 45443 . May 9, 201
Certificate of Authorization: Type No. Expires y 019

Date A -c/-/j Name A Moorg Control Systems, Inc. Signed W M(/M,__,

Commissions

(Manufacturer} (Representative)
Date M Name

(07/17)

(Authorized Inspgctor) [National Board Authorized Inspector Commission number)
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FORM U-2A MANUFACTURER'’S PARTIAL DATA REPORT (ALTERNATIVE FORM)
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIiI, Division 1

1. Manufactured and certified by:

Bise Welding & fabricating, Inc. 1900 De Soto Houston, Texas 77091

(Name and address of Manufacturer)

2. Manufactured for:

MCS| More Control Systems, Inc. 14827 I-10 East. Bytown, Tx 77523

(Name and address of Purchaser)

3. Location of installation Unknown
(Name ard address)
4. Type: Cylinder 7967 A Through L
[Description of vessel gar: (shell, two piece head, tube bundie)]) (Manufacturer’s serial number) (CRN)
2018
(Naticnal Board number) (Drawing number) (Drawing prepared by) (Year built)
5. ASME Code Section VIl Div 1 . 2017

[Edition and Adderda, if applicable (date)]

{Code Case numter)

[Special Service per UG-120(d)]

6. Shell (a) Number of course (s): 1 (b) Overall Length: 10'-0"
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B&C Heat Treatment
No. Diameter Length | Spec/Grade or Type | Nom. Corr Type| Full, Spot, None Eff. Type | Full, Spot, Nore Eff. Temp. Time
1 48"'0D 10'-0" SA 516-70 375" 1 Full
Body Flanges on Shell
Boiting
Flange Min Hub Num & Bolting Washer (OD, | Washer
No. Type ID oD Thk Thk Material How Attached Location Size Material ID, thk) Material
7. Heads: (a) (b)
(Material spec, number, grade or type) (H.T. - time and temp) (Materiai spec, number, grade or type) (H.T. - time and temp)
Location
(Top, Thickness Radius Conical Side 1o Pressure Category A
Bottom, Elliptical Apex Hemispheric Flat Full, Spot,
Ends) Min. Corr Crown |Knuckld Ratio Angle al Radius Diameter | Convex | Concave | Tyoe None Eff.
(@
(b)
Body Flanges on Heads
Bolting
Flange |Min Hub Num & Balting Washer (OD, | Washer
Location Type ID [0]s] Thk Thk Material How Attached Size Material 1D, thk) Material
(a)
(b)
8. MAWP at max temp. Min. design metal temp. at
(internal) (External) (Internal) {Extemnal)
9. Impact Test No. at test temperature of
Indicate yes or no and the camponenit(s) impact tested
10. Hydro—prew—oreemb. test pressure. PSi Proof Test
11. Nozzles, inspection, and safety valve openings:
(Inll:L;rp&s’get No Diameter Type Material Nozzle Thickness Reinforcement Attachment Details Location
Drain. et 9 ' . or Size Nozzle Ftange Nom. Corr. Material Nozzle Flange (Insp. open.)
12. ldentification of part (s)
Name of Part Quantity Line No. Mfr's Identification No. Mfr's Drawing No. CRN National Board No. \B,ﬁxal{
13. Support: Skirt Lugs Legs Other Attached
Yes of no {Number) (Number) Describe {Where and how)
14. Remarks _MCSI PO# 181656058A Desing By Others Formed In Accordance With UG 79, UG 80 and UCS 79
No Hydro Preformed

(o717)




FORM U-2A Page 2 of 2

Manufactured by Bise Welding & fabricating, Inc. 1900 De Soto Houston, Texas 77091

Manufacturer's Serial No. 7967 A-L CRN Naticnal Board No.

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 of this

pressure vessel part conform to the ASME Boiler and pressure Vessel Code, Section VIiI, Division 1.
“U" Certificate of Authorization Number 30,911 Expires January 30, 2020 A h C
Date 3 ¢ 8 . \9 Name Bise Welding & fabricating Signed v
{Manufacturer) {Representative)

CERTIFICATE OF SHOP/FIELD INSPECTION

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
OneCIS Insurance Company of Lynn, MA

have inspected the pressure vessel part described in this Manufacturer's Data Report on 22.8-1/8 and state that,
to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel part 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 part 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 3-8-\& Signed /& / L"’W‘ Qm,,_, Commissions  NB 14513 Al
(Authorized Inspector) N~ (Naticnal Board Auth-crized Inspector Commissicn number)
v

(07/17)
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Engineering & Design  Field Support @

Moore Personal. Mocre Value. Moore Control.e Since 1981

EXHIBIT B REV 0
Page 1 0f 5

Moore Control Systems, Inc.

| JOB TRAVELER
| Customer: {Marathon Oil Company | Date:|2/26/2018
|Job Number:|18165 Vertical 2 Phase Separator

|Tag Number:|Later

| Drawing # [18165-XXX SHT 1

[ Serial No.: [18165-9 | National Board#  [At time of hydro

|WPS - Long Seams IBise welded long seams WPS # BW-04L

WPS - Girth Seams  |MCS-SAW-2-P1, MCS-GM&FC-P1

| WPS - Nozzle Attach [MCS-GM&FC-P1

Design Requirements

| Design Press Int. |250 PSI

| Design Press Ext. |

| Design Temperature |150°F | MDMT |-20°F |
| Design for special service | (L UB,LT) [Yes  [No X | |
| LT Received |Yes |No X I |
Calculations

Reviewed by ALl Date 253 % yp

QC Reviewed

Date o3-02-18




- Page 2 of 5
|/ 5/@5 Y JOB TRAVELER
/18165-9
| Material Inspection
Al Al Al
Shop Date Q.C. Date Hold Check Date
Examine MTR's and compare to heat number .
1) Heads N v [3-217 el
2) Shell N Y944
Check thickness, surface and tolerance
1) Heads N, vy [3-2718
2) Shell (plate) (pipe) N -%13
Examine cut edges (bevel) of
1) Heads N, vv B2-18
2) Shell (plate) (pipe) W= [3-4-1%
Record mill stamping and transfers
1) Heads RYRYIY; %}'\\3
2) Shell (plate) (pipe) N 1%
Verify flange ratings and pipe thickness
1) Nozzles Ly 22001B
2) Flanges . 7~20<19
3) Pipe u\t T~-0~t8
Welding
Al Al Al
| | | Shop Date QC. | Date Hold | Check | Date
1) Welding Procedure Specifications :‘J 5" i- ‘k_
2) Welder Performance Qualifications JV 91743




Page 3 of 5

| /5SS~ JOB TRAVELER ]
18165-9
Fabrication ’
A.l Al Al
Shop Date Q.c. Date Hold Check Date

Fabrication Inspection
1) Examine cut edges on cylinder Cerl | 54)75 IV H~4-5
2) Shell course fitup IV H-16-1%
3) Shell layout Ceeth |5~#75 v  |5-3-18
4) Head layout Ced| GSDYY W 1213
5) Nozzle fitup Ctt | S5-I 2 S5-4-& i
6) Internal check catr 9 Ky 5919 ¥ [szy
Check weld groove preparation .
1) Long seam NB By otueds
2) Girth seams CeAehns 51178 W 4l 3
3) Nozzle attachments el T15HS/5 | oo 5-4(%

Pae cor it
Cutting, fitting and alignment
1) Long seams ~rMA By Orcie
2) Girth seams Z%@ 7/78 [VV 4-161%
3) Nozzle attachments S5-4~/% 54 -3

HRise Rouro /Weinen
Check back chip surface :
1) Long seams M |8y 0nmicde
2) Girth seams se C:Jﬂt':?LOu)
3) Nozzle attachments ' .

Prvsc Werpen Reot |Pass |left [Intactino @ CK é;éuﬂie



Page 4 of 5

4 )
| /XS ~%F JOB TRAVELER
[8165 -9
Non-destructive testing
Al A.l Al
_Shop Date Q.C. Date Hold Check Date
Radiography
1) Long seam R X *
2) Girth seams CoD X -[L-17 i
3) Nozzle attachments
* RT AT BI\SE
Ultrasonics
1) Long seam N/a
2) Girth seams AN/o
3) Nozzle attachments N/a
Test reinforcement pads
1) Nozzle attachments N /R
Final inspection . ~
1) Weld appearance and reinforcement ol S/878 |fv [ £-18-1%
2) Check fillet weld sizes Ce] | 598 /8100 5118
3) Out of roundness £ |5-18-1¢
4) Final dimension Ceev? 15/575 e L-13-|%
5) Check stamping on nameplate £V 15-12- IR ¥
6) Name plate attached JV |/ J




Page 5 of 5

L

JOB TRAVELER

181466-9

Post fabrication

Al

Al

Al

Shop

Date

Q.C.

Date

Hold

Check

Date

Post weld heat treatment

A )
Ny 7§

1) Review and approve procedure

2) Type (furnace or local)

3) Thermocouples attached to item

4) Charts reviewed and signed

5) Verify up, hold and down periods

Hydrostatic test

1) Pressure test verified

JA

2) Gauge SIN

3) Code Stamp

R

Preparation for shipment

1) Data Report checked

-9

2) Sandblast

o-28505

3) Paint

(L%

Final Acceptance

SRERRE

64379

Remarks
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SECTION 4

RECEIVING INSPECTION REPORT
W/MTR’s AND HEAT MAP
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RECEIVING INSPECTION REPORT

EXHIBIT F REV. 0

CLIENT /1] JOB NO. /~ P.O. NO.
(L)

PLATE

SPEC. NO. SA GRADE Ti (T1) (T2)

MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY T4

M.T.R. NO. L (T3) (T4)

HARDNESS TEST IF REQD. w W)

CONFORMS TO CODE YES NO

HEADS

SPEC.NO. SA GRADE T1 T1

MIN. THICKNESS REQD T2 T4 T2 (L)

HEAT NO T3

MFG. BY T4 3

M.T.R.NO. PG/UG-79
L

HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.

CONFORMS TO CODE YES NO

-PIPE : ot

SPEC.NO.SA_ 5/ GRADE T1 [ (L)
MN. THICKNESS REQD T2 !
HEATNO Y T3 -
MFG.BY_/ /72, Fe, T4 ©)
MFG.IDENTIFICATION /0 /¢ L T4 T2
M.T.R.NO. / / %

HARDNESS TEST IF REQD / T3
CONFORMS TO CODE YES NO y
FITTINGS

FLANGES - COUPLINGS - NOZZLES - COMPONENTS CONFORMS TO CODE

YES | NO
NO. | SIZE P.S.I. DESCRIPTION MFG.BY MARKING | OTHER INFORMA

CHECKED BY ./ v DATE APPROVED BY QC MANAGER. DATE, ____



BISE

Welding & Fabricating, Inc.

1900 De Soto St. ® Houston, TX 77091
Ph: 713-681-0058 ® Fax: 713-681=7555

www.BiseWelding.com

Stamp Rubbing 5 GH
CUSTOMER Mcax
PO# 1Bl SLoSRN -
Paint Stick Welder Symbol: L)

Cylinder: 24, x 4g.n xi1z20 Lg Material: __ S5a 5|, - =0

SN: - € Heat: __ 23 Ybzooo
U Steel Stamp Slab: Hot o |
Part
Certified By Bise 5 .
SN: AT WFG:
e ] =i ~o = e R e T T e




To: BISE WELDING & FABRICATING

02/13/2018 From:AMERICAN ALLOY STEEL, INC.

P.O.#:
Item:

S.0.4%: 593368 AA PL#: 5191981

6768
2 (1 PC) 3/8" X 120" X 480"

ArcelorMittal Burns Harbor Plate
QUALITY ASSURANCE UB HWY 12 Bums Hatbor, Indiana

I REPORT OF TEST AND ANAVLSES
SRIFAENT NG ﬁm_"','m""on'—m"—m' WO,
03-00575 08-28-17 AMERICAN COMMERCIAL , PAGE 1
AMER ALLOY STEEL INC b EL IN

PO BOX 40469 ¥ ©/0 PREIGHT MANAGEMENT & LOGISTICS
HOUSTON TX 77240-0469 | INBESA TERMINAL-PORT OF HOUSTON

Il 16335 PENINSULA BLVD

HOUSTON TX 77015

YELD I TENSILE , AFFRAC.
SERUAL PAT HEAT :; WIDTH OR DIA. WEIGHT POINT_| STRENGYH| eLonG. Iun
ool i S J INCHES  INCEES INCHES POUNDS PSI PSI 1IN % %

QUALITY STEEL MELTED & MANUFACTURED IN THE U. 8. a.
PLATES - ASTM A516-06 GR 70 PVQ MOD C.20 MAX

CU.15 MAX KLD FINE GRAIN PRAC, ASME

SA516 GR 70 PVQ 2015 EDITION, FIRST

TST AS ROLLED-ADD'L TENSION PER TST

PC HEAT TREATMENT --- MILL TEST PCS

NORM 1625/1675F FOR 30MIN/IN

30MINS/MIN --- TEST CERTS ARE

PREPARED IN ACCORD WITH PROCEDURES

o

O-orom ]

Ho2

OUTLINED IN EN 10204:2004 TYPE 3.1
NO WELD REPAIR WAS PERFORMED ON BELOW PLATE(S) *
CO# 112625 GH 354-5712F
H047429 823X70130 3 .375 120 480 18378 53200 78600 8 25
51300 73500 8 25

(M55) MFST REF#:7

H046096 823Y62000 3 375 120 480 18378 51100 79500 8 24
53600 75900 8 24

(M55) MFST REF#:7

Q-QUENCH TEMPERATURE T-TEMPER YEMPERATURE N-NORMALRE TEMPERATURE
TSMPER TEMPERATURE e TEMPERATURE

see o] TEST ENGRGW Eig SHEAR(S) el KIS

m?*lzlailzls 1 ] 2T s

semaL  |par]  HEAY HARD
.| numser 8HN BEND

INCHES

Curtified 2 true copy of the
original, retained in our Rle,
AMERICAN ALLOY STEEL, INC.

8o P 0 M i g 5

7]

CHEWICAL ANALYSIS

T I T T I T T e e W; o 5 : 3
[ o ]

GRAIN

{
m‘“““lcj“'"ﬁlslsylw m ol w] v ala] » N | e

823X70130 .17 1.11 .008 .003 +327.023 .01 .12.079.002.002.038.0002 .002.006.002
823Y62000 .18 1.11 .011 .003 .349.017 .01 ,12.083.002.002.032.0002 »002.006.002

4IV1d

3

11
¥ g
v

A



EXHIBIT F REV. 0

\ RECEIVING INSPECTION REPORT

CLIENT___AAT1T JOBNO._// P.O. NO.

L)
PLATE
SPEC.NO.SA_____GRADE T1 (T (T2)
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY, T4
M.T.R. NO. L (T3) (T4
HARDNESS TEST IF REQD. w w)
CONFORMS TO CODE ~ YES NO
HEADS
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2 (L
HEAT NO T3
MFG. BY T4
M.T.R.NO. PG/UG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS LD.R.
CONFORMS TO CODE YES NO
PIPE- °/
SPEC.NO.SA_ GRADE T1 L (L)
MN. THICKNESS REQD T2 1
HEATNO__ >/ /([ / T3 n
MFG.BY_/| ita/_ T4 ©
MFG.IDENTIFICATION . [ - L s CHR,
M.T.R.NO._/A /7
HARDNESS TEST IF REQD_/[/ T3
CONFORMS TO CODE  (_YES NO y
FITTINGS
FLANGES ~ COUPLINGS - NOZZLES - COMPONENTS CONFORMS TO CODE

YES | NO
NO. [SIZE [PSl. DESCRIPTION [MFG.BY | MARKING | OTHER INFORMA

CHECKED BYy e \amssDATE_| APPROVED BY QC MANAGER. DATE.




BISE

Welding & Fabricating, Inc.

1900 De Soto St. ¢ Houston, TX 77091
Ph: 713-681-0058 ® Fax: 713-681-7555

www.BiseWelding.com

Stamp Rubbing

/

Cylinder: %5 x 13 X125 Lg || Material: _Sa <), %
SN: I 2 R Heat:

CUSTOMER Mcex
PO# Bllos (S FA /
Paint Stick Welder Symbol: T

—

BN KOFRSO
u Steel Stamp Slab: _f. 0334 S
Part
Certified By Bise ,
SN: i i (P Sl MFG: M TTA L




02/13/2018 From:AMERICAN ALLOY STEEL, INC. To: BISE WELDING & FABRICATING
P.O.#: 6768 S.0.#: 593368 AA PL#: 5187223

Item: 2 (1 PC) 3/8" X 120" X 480"

Arceloriittal Burns Harbor Plate
nﬂﬁﬁ#%#*ﬁﬂﬁ&ﬁw S Y 36 B i, e
“SHIPMENT NO. DATEGHIPPED | GAR ORVEHIGLE NO,
803-21142 06-20-17 CS&~-CHGO-BNSF CSs 019017,PAGE 3
ALLOY STEEL C

AMERICAN ALLOY STEEL IN
PO BOX 40469
HOUSTON TX 77240-0469

BNSF TR# 7226 MILE 66.4 LN SEG 492
6230 N HOUSTON ROSSLYN RD
HOUSTON TX 77091-3410

YIELD ' mmu, vmm.[
SERIAL PAT N&ﬁ; g; Bﬁﬂﬁg ] WIDTH OR DIA. LENGTH POINT SYRENGYH ELONG. RED.
bl Bt INCHES INCHES INCHES POUNDS PSI PST IN % %

QUALITY STEEL MELTED & MANUFACTURED IN THE U. S. A.
PLATES - ASTM A516-06 GR 70 PVQ MOD C.20 MAX

CU.15 MAX KLD FINE GRAIN PRAC, ASME

S8A516 GR 70 PVQ 2015 EDITION, FIRST

TET AS ROLLED-ADD'L TENSION PER TST

PC HEAT TREATMENT ~-- MILL TEST PCS

NORM 1625/1675F FOR 30MIN/IN

30MINS/MIN --- TEST CERTE ARE

PREPARED IN ACCORD WITH PROCEDURES

OUTLINED IN EN 10204:2004 TYPE 3.1

NO WELD REPAIR WAS PERFORMED ON BELOW PLATE (8)
Co# 111580 GH 354-5570C

E063344 811X07850 3 .375 120 480 18378 51500 76500 8 24
51200 73800 8 26

o4O ron
OdVwmzxen

M- o2

(M55)MPST REF#:5

‘%> E063345 811X07850 3 .375 120 480 18378 51300 76400 8 25
51200 73700 8 26

(M55)MFST REF#:5

E063347 822X37710 1 .375 120 480 6126 52700 78400 8 26
53300 76300 8 26

(M55)MFST REF#:5

A Q-QUENCH TEMPERATURE T-TEMPER TEMPERATURE N-NORMALIZE TEMPERATURE

e (PAT|  MEAT HARD | penn ICRNESS WWWWW
NUMBER  [NO.|  NUMBER BHN IEEHES L Nﬂmﬁﬁ 1+ 1 21 s T 2T TT T
Certified a true copy of the
original, reteined in ousfile.
AMERICAN ALLOY STEEL, INC.

W ReviewetiBy:
JE O jﬁl;{ﬂ
HEAY NUMBER jic [ wm | » T & | s | o i N i o i w |l vl a] & L e | 8 [ e 1§gf

811X07850 .17 1.07 .010 .004 .319.020 .01 .11.078.001.002.031.0002 .002.006.003
822X37710 .18 1.16 .012 .004 .344.022 .01 -13.086.002.002.033.0002 .002,004.003

HZ)# HIV1d
VONENY

oartly mummm-mwmmummmmmmmwwmmmm In fulf compianos with the
of the specification chad abova, This test report connot be afiered and must be bansmited mmmwmmhﬂm H required.
R. SPANGLER I;m LSS

BHPLTRPT.TIF BUPV. QUALITY ASSURANCE

T
AQ




yde  /HEATNO

EXHIBIT F REV. 0

RECEIVING INSPECTION REPORT

cLENT Mero fom JOB NO. 5. P.O. NO.
(L)

PLATE

SPEC.NO.SA____ GRADE T (T1)  (T2)

MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY T4

M.T.R. NO. L (T3)  (T4)

HARDNESS TEST IF REQD. w w)

CONFORMS TO CODE YES NO

HEADS

SPEC.NO.SAS/ly_GRADE.7() _T1_ .32 1

MIN. THICKNESS REQD - 3%/25 T2 298 T4 T2

AY 906 /5043497 13 35S

MFG.BY _ Nuwco, T4, 307

M.T.R.NO,
L_Y8-/g

PG/UG-79

T3

HARDNESé TEST IF REQD Agan £ L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
471 -7 6

NO. OF IDENTICAL HEADS 7t~ .D.R.

0)

CONFORMS TO CODE @ NO
PIPE
SPEC.NO.SA GRADE T1 (L)
MN. THICKNESS REQD T2 1
HEAT NO T3 o
MFG.BY T4
MFG.IDENTIFICATION L ™ g
M.T.R.NO.
HARDNESS TEST IF REQD 3
CONFORMS TO CODE  YES NO ,
FITTINGS
FLANGES - COUPLINGS - NOZZLES — COMPONENTS CONFORMS TO CODE
YES | NO
NO. |SIZE [PsS.. DESCRIPTION | MFG.BY | MARKING | OTHER INFORMA
y,
DATE 3-2-/5  APPROVED BY QC MANAGER/,// DATE. fé@

/TECKED\?
ew\ vgas
% Ui

f



EXHIBIT F REV. 0

RECEIVING INSPECTION REPORT

)

/

CLIENT JOBNO./8/65 ~ 9/] P.O.NO.

(L)
PLATE
SPEC.NO.SA__ GRADE T1 (T1)  (T2)
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY T4
M.T.R. NO. L (T3) (T4)
HARDNESS TEST IF REQD. w w)
CONFORMS TO CODE YES NO

51-%016
HEADS
SPEC.NO. SA_§ gfél GRADE__ /0O T1_ %66 T
MIN. THICKNESS REQD T2 .35 7 T4 (L)
Cod® /HEATNO__3 X F0 5 /504297 13,2 95

MFG. BY Ta.2 4o 3
M.T.R.NO. PG/UG-79
L 7 4
HARDNESS TEST IF REQD L.K.R. » THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS LD.R. 4 7 - ’://6
CONFORMS TO CODE YES NO
PIPE
SPEC.NO.SA GRADE T 1 (L)
MN. THICKNESS REQD T2 1
HEAT NO T3 o
MFG.BY T4
MFG.IDENTIFICATION L ™
M.T.R.NO.
HARDNESS TEST IF REQD T3
CONFORMS TO CODE  YES NO v
FITTINGS
FLANGES — COUPLINGS — NOZZLES — COMPONENTS CONFORMS TO CODE

YES

NO

NO. | SIZE P.S.l DESCRIPTION MFG.BY

MARKING | OTHER INFORMA

CHECKED BY DATE

APPROVED BY QC MANAGER.j/ZL

4

DATE, 3/[ 20



Tark Head Manufacturing Complex UNI-FORM (281) 456-9310

10703 Sheldon Road COMPONENTS COC. (800) 231-3272 toli-free
Houston, TX 77044 (281) 456-0245 fax

SPacklisttlar T T Customer s
. PL-89830 MOCOSY
MATERIAL CERTIFICATION -~ Clstomer 20 M5 = Date S= Originated
18769 135218 2/23/2018
Sold To: Ship To:
MOORE CONTROL SYSTEMS MCSI - BAYTOWN
1435 KATY FLEWELLEN 14827 1-10 EAST

BAYTOWN TX 77523

1 20 20 0 HEAD 2:1 ELLIP, 48 OD X 3/8 SA516-70 .3125" MiIN
Unit of Measure: EA
Code: 3X906 HEAT/SLAB: 504247/ 07 GRADE:  SAS516-70 Size: 375X 120X 480 MILL: NUCOR
Code:  3Y160 HEAT/SLAB:  7500851-07 GRADE: SA516-70 Size: .375X120X 480 MILL: NUCOR
Code: 3Y525 HEAT/SLAB: 7504249/ 02 GRADE: .SA516-70 Size: .375X120X 480 MILL: NUCOR
s

MILL TEST REPORTS ATTACHED

The chemical and physical properties as indicated on the attached report are the results of the Mill Tests of the raw

material used in the manufacture of these products and are certified to meet only the minimum requirements of the ASME
and/or ASTM specifications for the material.

" We hereby certify that these heads were hot formed at the required normalizing temperature and air cooled, in accordance with alt applicable specifications
2 \We hereby certify that these heads comply with tolerances of UG-81 of ASME Section VI, Div. 1

WE HEREBY CERTIFY THAT THIS REPORT COVERING THE ABOVE AND ATTACHED INFORMATION IS TRUE AND
CORRECT AS SHOWN AND CONTAIMED IN OUR RECORDS.

Quality Control




P.0.8ox 279 1505 River Rd

PELIETETIER  Winton NC27s8s Mill Test Report coes o312z g fj [P () 5

(252) 356-3700

It e’
SLATE MILL Page 1 15 Qur Neme! &
S, S W e TS 53110 PN e TR S
isuing Date : 06/22/2017 B/L No. : 475576 Load No. : 485124 Our Order No. : 148421/1 Cust. Order No. : 14111
ebicle No: - NOKL 725198 Sold To: RANGER STEEL SERVICES LP Ship To: WATCO TRANSLOADING CLINTON
ficati 0.3750" x 420.000" x 480.000" 1225 NORTH LOOP W STE 650 9640 CLINTON DR
pecification: . i . X 46V, HOUSTON,TX 77008 HOUSTON,TX 77245
ASTM A516 70-10(2015)/ASME SA516 70 PVQ 2013/2015 Cu .15 Max, Sn USTON
.020 Max Normalized Test Coupons at 1650 F NACE MR0175 Annex
2.1.2, MR0103 (2010) Section 2.1.2 (2015) 13.1.1, 13.1.2)Compliant .
Marking :
Heat No Cc Min P S Si Cu Ni Cr Mo Alitot) v Nb Ti N Ca B Sn Ceq Pem ]
504247 0.19 1.09 0.010 0.002 0.19 013 0.13 0.07 0.03 0.025 0.006 0.002 0.002 0.0033  0.0001 0.007 0.40 026
504248 0.19 1.08 06.009 0.001 0.20 0.12 0.13 0.06 6.03 0.025  0.005 0.002 0.002 0.0031  0.0001 0.006 039 026
L Tensile Test
Plate Serial Pieces Tons {psi) {psi) Elongation  Elongation
No Dir. Yield Tensile % in 2" % in 8"
504247-07 1837 T 51,200 76,500 20.0 %CKO L.Q
T 46,600 74,000 232 T 3
504248-01 1837 T 53,800 79,500 226
T 48,700 75,100 211
504248-03 1225 T 50,700 76,400 19.1
T 45,900 71,100 22.4
504248-04 1837 T 50,000 77,100 20.0 .
T 46,200 72,800 22.3 *
504248-05 1837 T 54,000 79,300 19.3
T 48,000 72,300 21.7

est coupons only, normalized 60 minutes per inch of thickness at 1650 F + 25 F. Hold 30 minutes minimum. ;

e ST A ET)

PO
Janutactured to fully killed fine grain practice by Electric Arc Furnace. Welding or weld repair was not performed on this material. We hereby certify that Ine contents of this report are accurate and correct. All iest results and
lercury has not been used in the direct manufacturing of this material. Produced as continuous cast discrete plate as-rolled, uniess operations performed by the material manufacturer are in compliance with the applicable
therwise noted in Specification. For Mexico shipments:nhc-SalesMX@Nucor.com specifications, Including customer specifications.
leld by 0.5EUL method unless otherwise specified. Ceq = C+(Mn/B)+((Cr+Mo+V)/5)+((Cu+Ni)/15) =2 g
cm = C+(SIf30)+ (Mn/20)+(Cu/20)+(Ni/60)+(Cr/20)+(Mo/15)+(V/10)+5B . M LA =
lelted and Manufactured in the USA. ISO 9001:2008 certified (#010940) by SR! Quality System Registrar (#0985-09). PED 87/23/EC 7/2 Annex 1, Para. 4.3 Compliant. 512212017 12 0017 PM

IN 50049 3.1,8/EN 10204 3.18(2004), DIN EN 10204 3.1(2005) compliant. For ABS grades only. Quality Assurance certificate 14-MMPQA-723 T. A Depretis, Metallurgis!



EXHIBIT F REV. 0

RECEIVING INSPECTION REPORT

cLeNT /Tresrson JOBNO. / 5/25-2  p.o.NO.
(L)

PLATE

SPEC. NO. SA GRADE T1 (T1) (T2)

MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY T4

M.T.R. NO. L (T3) (T4)

HARDNESS TEST IF REQD. w W)

CONFORMS TO CODE YES NO

HEADS

SPEC.NO. SA GRADE T1

MIN. THICKNESS REQD T2
HEAT NO T3
MFG. BY. T4

M.T.R.NO. PG/UG-79

L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS L.D.R.

CONFORMS TO CODE YES NO
PIPE
SPEC.NO.SA GRADE T1 L (L)
MN. THICKNESS REQD T2 /
HEAT NO T3 1
MFG.BY T4 ©)
MFG.IDENTIFICATION L T4 T2
M.T.R.NO.
HARDNESS TEST IF REQD T3
CONFORMS TO CODE YES NO Jr
FITTINGS |
FLANGES - COUPLINGS - NOZZLES— COMPONENTS P CONFORMS TO CODE

Mmzk -5 Cl YES | NO
[No. [sizE P.S.L DESCRIPTION | MFG.BY | MARKING | OTHER INFORMA ]
(T 7= NIA LR 90°>"0o [KKFFa|B952  ISA 735 WPB | —

7 §i , - e, i ) =

L1 16 M 452 5H GO [KKFFRoINTS2 154239 LyPg |
I m S AT
| /T 7N
C 2

CHECKED BY DATE APPROVED BY QC MANAGER.
\“

4Y 03 08 paT




PO: 181655041J Line: 16 Order: 1335836 Heat: N753 Slah: Descr 6 XH BW 45

CERTIFICATE OF QUALITY
Cerficate No. :170TIINC-03-02 CERTIFICATE TO EN10204 3.1 KKFF BEND [CAMBODIAI COLYD
Cuglomar; Ordgr No, © £1015731 Chadofig AQD.Bkg NO D11, Sdwnouk Vile SSEZ,
Brand npmg ; KKF Naonal RD NOQ.4 212km Prey Nob Dist,
ﬂ iat =14 WPB, NA 175-15MACE MRO103:15 Issued date ; November J01h, 2017 Sihanouk Ve Cambods,
Ogiainal Matorial, ASTM A100 GR. seamigss stogl e Specficabion for ASME 816.9-12 TEL. 00655-097-8600613 |
Chemical < 1 S W0 ® S GO Cr v Cu NO N URIBsonG R
Composibon X100 X100 X100 XA7100 X100 X100 [X1100__ IXW100_ |X1/100 X1100__| X¥100] X1/100 Examinalion
Hoat No. 1 MAX MIN 0.29 MAX MAX MAX MAX MAX MAX MAX . -~ RT TEST
: 0.30 0.10 1.06 0.050 0 ggg 0.40 0.15 0.40 0.08 0.40 . .
h 022 55 ToTY 2] T033 172 50 7 " 3
\ 0.8, ) LEAL] KAV 0,075 X %g. % : jmn_
21 3 ouiz PR 0.032 X () . 8 [ PASSED |
h 19 24 O.01Y 0.023 [4) 5 N T PASSED |
ga 0.18 % X [IeRK] VU0 L) 4 i = " - 5
N 0.2 3! ‘ (UKL 0.000 ¢ v T . BPOCHION ~PASSED
NT44 " 0.2 U010 0008 033 5 A PASSED |
T NZA1 Ch K] ROUAR) U D075 P - DIESSED..
NZ42 C.h 022 o oUTY LRRY4 37 { 5 X PASSED |
_Ch [T ya) o 0.010 U, K4 0014 . N PASSED |
":,m Tension Tost °2 Hardnoss Hydostate {mpact
¥ T b
Ooscripton & Dimension WEM 1D QTY (PC) SMW‘: :on‘ o o A A ( :;; (M:"; . Tost MP! Tost *4
Hoat No tps Mpa 1 % %
o [ Min'240 | 415653 | Mn22 . 197{MAX)
5 M (0] 13 NA A
i u —g ; | N220 300 485 325 ‘£ 143 - ﬂm
45 4" L. 7
o 4 % 4 N223 285 450 30.5 —NIA-—W . 135 i ﬁ:ﬁ
: I 5 : g 295 484 25 hA %72 RUA, MA___
- kT Ml B i TS0 A05 480 1 330 A a8 f N m
; $ * Wik E% 4 N?68 290 a8s 30 A1 w0 A, Lt
—7 : % N7y KT T FVI0 NIA [T T —T% AT
ol ] { ! DUA WK
' | N744 280 485 320 gzg 7 NIA, WK
" t A LL12)
-4 X R7EY 280 490 A2 5 _NIA 144 ~DUA_ “m“
4 f
- L : NTa2 285 @ws ns —MA s hiA, R
R M AH 17 WK
s & N753 295 485 320 ~Nia 152 foetiA Lid)
YOTAL: 1616 -
' ) Nomahzing T hes Waitar Quenching Iy ws
Heal Tesatmont *3 HOT FORMED | wng v ol Y ompori g b Nl
e haretry coridy thal tha matenal herein has been mide 8nd leslod i1 S000d8nce wih 83 Sbove $pecricaton snd aiso with the requeoment catiod for 1ha sbeve order. Forand on hehalf of
Quahty A Sy [ d mnnwoﬁauwﬁnummlwcumnsmdaumnenvu&?—ruzbﬂw&dmws.wmww y .
Gualdy aysiem condication (SOH001-2008 No. 01 $00 1430809 by TUV Rianisnd Ced GbH. L R0 ccamnopia)co, LTD.
Note: *{——ChnChemicsl Analysss “2-=Yension Test: Y.SsYial Sireagh T.SaVensilo Sirengh E.LeElonpation R A = Reducton of Ares W
*3-—Heal Traaiment. A.CzAn Cooled “A—MP1 Tesl=Magnel Powder lnspection a ngq X M’]{(
.............. .. mwm Y w W
» :

At ATy
WA
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PO:181655041J Line: 17 Order: 1335836 Heat: B952 Slab: Descr: 2 XH LR BW 90

MILL TEST CERTIFICATE
CERTIFICATE TO EN10204 3.1 KKEF. BEND (CAMBODIA) CO.LTD
Certificate No. ;170620-1 PO No, ; 185398 &Q&mm.nnmnnmmgz.
Customor ; Notional RD NO.4 212km,Prey Nob Dist,
ria e: A2 l?ﬂma 13 PB §mg’ou B18. 2l . 7-
Chemical Cc Si Mn P S Ni Mo Cr 1" Cu Nb N Ultrasonic N
Compositions X1/100 X1100 | X1/100 | X1/100 | X17100 X1/100 [X1/100 [X1/100 X1/100 X1/100 X1/100 |X1/100 Examination A
MAX MIN 0.29 MAX MAX MAX MAX MAX MAX MAX MAX M,
HeatNo. | *1 s 0.10 106 | 0050 | 0056 | 040 | 0150 | 040 - 0.40 0.020 = RYTEST
8022 Ch| 020 0.32 0.50 0012 | 0.004 0.05 0.005 0.05 - 0.05 0.001 - PASSED
8183 Ch 0.19 - 0.26 0.48 0.018 0.005 0.03 0.004 0.04 - 0.02 0.002 - PASSED
BO52- Ch 0.21 0.28 0.44 0.016 0.004 0.03 0.011 0.03 - 0.03 0.002 - g:;:;‘:: PASSED
B126 Ch| o022 0.21 0.55 0.013 0.006 0.01 0.008 0.01 - 0.02 0.002 - PASSED
B672 Ch| o.18 0.22 0.48 0.016 | 0.007 0.03 0.007 0.05 - 0.08 0.002 - PASSED
] Mechanical Tenslon Tast *2 Hardness Hydrostatic Impact
aEn S Denensicn ey | S | Proporten YS |75 | €L [ RA | Test Test Test MPI Test
Heat No. Mpa Mpa % % (HB) (MPA) (J) 4
80ELL LR XH 12" 150 8022 285 455 25 N/A 163 N/A N/A NIA
O0ELL LR XM 1" 350 8183 280 450 28.0 NIA 165 N/A NA NA
B0ELL LR XM 2" 6000 N/A N/A N/A
2SELL RN > 300 8852 305 475 30.0 NA 170 A A A
90ELL LR XH 21/2" 150 B128 200 450 30.5 N/A 158 N/A N/A N/A
B0ELL LR XH 4" 800 N/A N/A N/A
45ELL R XH g 15 Bg72 205 485 28.5 N/A 165 NA WA A
TOTAL: 7700
Nomaliz| T hre Water Quenching T hrs
Heat Treatment *3 Anneallngmg T hrs Temparing T, hrs
Marking Details: KKF+Skze + Schedule + A234 WPB +Heat No, I Fittings conform to NACE MR 0175

Omw&wmsmmwm Pressure
Quality system certification 1S08001:2008 No. 01 100 1

Equipment Dirsctive 2014/88EU Annex |
430809 by TUV Rheinland Cart GmbH;

Note:

*1—Ch=Chemical Analysis
“3—Heat Treatment: A C=Alr Cooled

*2—Tengion Test Y.S=Yield Strengh T.S=Tensile Strengh E.L=Elongation R A =Reduction of Area
*4—MP} Test=Magnetic Powder Inepection

Manager of Quality Control Dep't

AR

i 2018
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EXHIBIT F REV.0

0)

_, RECEIVING INSPECTI%N REPORT
CLIENT Mﬁfzmmw JOB NO. /45=7  p.0.NO.
(L)
PLATE
SPEC. NO. SA GRADE T1 (T1)  (T2)
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY T4
M.T.R. NO. L (T3) (T4
HARDNESS TEST IF REQD. w W)
CONFORMS TO CODE YES NO
HEADS
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2 (L)
HEAT NO T3
MFG. BY T4
M.T.R.NO. PG/UG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.
CONFORMS TO CODE YES NO
PIPE
SPEC.NO.SA GRADE T1 L L)
MN. THICKNESS REQD T2 1
HEAT NO T3 .
MFG.BY T4
MFG.IDENTIFICATION L T4 -
M.T.R.NO.
HARDNESS TEST IF REQD 3
CONFORMSTO CODE  YES NO :
FITTINGS
FLANGES /COUPLINGS NOZZLES — COMPONENTS CONFORMS TO CODE
Wtﬁg!‘- - C L//O YES NO
SIZE ] P.S.. DESCRIPTION |[MFG.BY | MARKING | OTHER INFORMA
2 2" [30cott |Fare Cowme | 1ML K55G |SA /08
Pretiila by
7N | ':,>
CHECKED BY DATE APPROVED BY QC MANAGER. \ ‘MAY 0ime,

\ OL



EXHIBIT F REV. 0
RECEIVING INSPECTION REPORT

CLIENT Mﬁﬁﬁ?’ffﬁ«ﬁ JOB NO. / é’/g‘ri? P.O. NO.
(L)

PLATE
SPEC. NO. SA GRADE T1 (Tl) (T2
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY T4
M.T.R. NO. L (T3) (T4)
HARDNESS TEST IF REQD. w W)
CONFORMS TO CODE YES NO
HEADS
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2 (L
HEAT NO T3
MFG. BY T4
M.T.R.NO. PG/UG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS L.D.R.
CONFORMS TO CODE YES NO
PIPE
SPEC.NO.SA GRADE T1 L (L)
MN. THICKNESS REQD T2 1
HEAT NO T3 .
MFG.BY T4 ©)
MFG.IDENTIFICATION L T4 -
M.T.R.NO.
HARDNESS TEST IF REQD T3
CONFORMS TO CODE YES NO y
FITTINGS
FLANGES { COUPLINGS - NOZZLES - COMPONENTS CONFORMS TO CODE
A i/ -~ S .
VARK-C7 ¢34 ¢3B, ( 3. C14, Cis c2 Y YES | NO
[NO. [SIZE” [P.SI. DESCRIPTION | MFG.BY | MARKING | OTHER INFORMA

%"x;@“ 300f [G"Le (7oe.) [imkens |L3T _ |SA jus

™ [ycook [faw Cormva [IML |23 |54 165 ~
[] . — = = -

9" |Gbeo# [Fuce Coma [FHOENX FIG]] SA 185 s

S {3000#t [Fue, Cowa |IML_ITPR |54 72 AN PSR

Yax3"ocott 3716 (roe) [KREFERHIK SAMS™ 4 TN\
CHECKED BY DATE APPROVED BY QC MANAGE




PO: 181645040J Line: 19 Order: 1336464 Heat: 41K Slab: Descr: 1/2X 3 6M FS CPLG TOE

29May1l4 14:13 TEST _CERTIFICATE = No:1l 1ll6l4
KREHER STEEL COMPANY, LLC. B/0 Mo 3199 G-Y-14
e

1550 NORTH 25TH AVENUE
S/0 No 1 263873-001

MELROSE PARK, IL 60160
Tel: 708-345-8180 Fax: 708-345-8293 B/L No 1 213018-001 Shp 30Mayl4
Inv No Inv

Sold To: ( 7811) Ship To: ( 1)
PRODUCTION MANUFACTURING CO., INC. PRODUCTION MANUFACTURING CO., INC.
5909 EAST 13TH STREET 5909 EAST 13TH STREET

TULSA OK 74112 TULSA OK 74112

Tel: 918-836-3585 Fax: 518-835-9681

CERTIFICATE of ANALYSIS and TESTS Cert. No: 1 111614
. 29Mayl4
Part No 0 A .
COLD DRAWN ROUNDS SA105 : ] y :
1.5000 X 16R/L 1Y9 @ SR16S 0
ASTM A105-13 41K
ASME SA105 - .
EEAT NUMBER 487581
Cu .17 ;, V .003 AND Cb/Nb .008
LOT NUMBER 289712 WEIGHT 25846
TENSILE 76400
YIELD 42000
ELONGATION 25 %
REDUCTION OF AREA 44.9%
HARDNESS 151 . AT SURFACE
MADE IN THE USA
Heat Number *** Chemical Analysis ***
497581 , .. C=0.2100 Mn=0.8100 P=0.0080 S=0.0300 $i=0.2200 Cu=0.170C
: "Ni=0.1400 Cr=0.0500 Mo=0.0200 Al=<.027> Cb=<<.008> V=<.003>
Ti=<.001>

I hereby certify that this data is correct as
contained in the records of this company .

I hereby certify that no mercury came in contact
with or no weld repalr was done to this product
while in our p0559551on.

RE1GT2

PRODUCTIONMFG,  TULSA, OKLA
(“153!325 ;Q /VbK7ZJ%o(Z-‘§/¢¢L»
/335302 BJ)

?fgf»%f i boudiK 3 TPE Colin
HEAT CODE /K.

Page: 1 .... Last
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P0O:181655041J Line: 8 Order: 1335836 Heat: K556 Slab: Descr: 2 3M FS THRD CPLG

adl COMPANY WITH QUALITY
SYSTEM ISC 5001: 2008 CERTIFIED

LM.L - INDUSTRIA MECCANICA LIGURE S.PA.
Via Giancarlo Farina, 25 - 16030 Casarza Ligure - GE - ITALY

@ Tel. +39 0185 467661 - Fax +39 0185 466510 - E-mail quality@lmiitaly.com BY RINA
MATERIAL TEST DEPARTMENT CERT. N* 23/81/8
s INSPECTION CERTIFICATE EN 10204:2004 /3.1 *2 Nr&® 2015.C_{ML-28813  Daia/Dated 24.11.2016 &
TEX PIPING PROOUCTS LLC *3 1 Ordine 1 PO 140 =
3211 West Road item &
HOUSTON, TX 77041 US |ODT/Degveryncle  2015-2E301-0001338
Packing Ust 2016-2E301-0001338
Faltura / Invalce 2015-2E401-0001262 =
Ns. . / Qur raf. 2016-2E201-0001658-0908
Dast. ITEX WAREHOUSE o
(as per document heading)
us
Cod.colats ™ [Nr. colata = Quangia ** Descrizione ey
Hoat Code Heat Nt Quantity Descriplion
K556 1575051 1.000,00 FITTING COUPLING THRD NPT 344 2° A1058

Matinscc. s/ Mat Inacc.te ™ ASTM A105/A105-14
ASME SA105/SA105M, ASME Il PART A Ed.2015
ANSUNACE MR 0175 - ISO 15156 Ed.2015/ NACE MR 0103 Ed. 2012

P.E.D. 97/23/EC ANNEX 1 PAR. 4.3

Ann. mat. / Mal. remarks 57 MATERIAL FULLY KILLED & FINE GRAIN PRAGTICED
Element/Elsments G Si Mn ) P & N Mo T Cu v Nb N
LADLE ANALYSIS 0180 0190 0S50 0009 0015 0120 0060 0010 0022 0200 0003 0002 0,000
Al CELF CESF F1 F2 PREN
LAOLE ANALYSIS 0,026 0382 033 0393 0130 0153

CE LF=C+MnE+{Cr+ Ko+VYS+HNHCuY 15 CE SF=Ce{Mn'5) F1=CuysNieCreMoeV F2uCreMlg
Forma €9 *CEY  Snervamento>0.2% €11 Snorvamento»1.0% S Rollurs €7 Allungsmento €' Conlrazione ©'*

Provatia

Test spec/men Shape Yield Strengih>0.2%  Yiedd Stergth>1,0% Tansls Elongation Reduction of area

SozSectmm2 Lem 1s0-2=00 MPa MPa ANPa % %
122,65 50,00 1 20 326.0 - 5110 343 58,0
DUREZZA | HARDNESSS? RESILIENZA / IMPACT TEST
HBW Tipo/Type®*  Provelta/Test Specimen  *C™* 1Joula ©%  2-Joule ©°  3-Joule ©°  Media/Average =

153,0 - 158,0 KV 10x10mm 10 69 61 66 65.3

| ELECTRIC FURNACE

Tralt. Term. f Haat roalment  ©*¢{Normalized al §80°-920°C / Air Ccol
[oiminacc. ar Oim. ace. 1o S TASME B18.11 Ed.2011 - ASME 81.20.1 Ed.2013 - MSS SP25 Ed.2013

Marcotura In ace, ®° Origine ITALY
Marking In acc. to MSS SP25 Ed. 2013 | Vis. & Dim. SATISFACTORY Origin of Steel
Nole /Noles 100% MANUFACTURED IN ITALY
SUPPLIED MATERIAL IMEETS SPECIFICATIONS AND P.O. REQUIREMENTS
» "H—mf“\_
.
\':
18
M “ g 'N\ H

=,

a2~

UFFICIO CONTROLLO QUALITAT  * ENTE UFFICIALE DI COLLAUDD = MARCHIO PRODUZIONE e
QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
Berig Fizzolti - Q¢ Mapager
o> ML« (B
Page 1- 1
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PO: 1816550414 Line: 10 Order: 1336469 Heat: L3T Slab: Descr: 2 X 6 3M COUPLING TOE

Steel Certificate of Test TIMKEN STEE L?

1835 Dueber Ave. S.W.
Canton, Chio 44706

ID #0426162-1 Page 1 of 2 12/13/201%

Production Manufacturing Company

S 5909 EAST 13TH STREET
oT
L0 TULSA, OK 74112 USA
D
73 LL
PRODUCTION MANUFACTURING COMPANY-ATTN ROLEY MCINTOSHK :3 C?-fk )( .‘/J?;Z ﬁl)/?
S 5909 EAST 13TH STREET
HT L37
10 TULSA, OK 74112 USA
5 .
Customer Order: 3438 Customer Part Number:
Mill Order: 55767-A (2059089) Heat Number(s): L3153

Description of Material -

0D: 3.000 in (76.200 mm) WALL: 0.422 in (10.719 mm) ID: 2.156 in (54.762 mm)
Shape: D

Prod Type: TUBE

Sales Type: 1026

Int Quality: COMMERCIAL

Condition: HOT ROLL - SCALE FREE -

Specification

~ ASTM A 105 / A 105M Rev. 14 10/01/2014 EXCEPT AS NOTED
- ASME SA-105/SA-105 Rev. 2015 EDITION EXCEPT AS NOTED

- ASTM A 961 Rev. 14 11/01/2014 EXCEPT AS NOTED

Chemistry -Information
$C %Mn L34 %S $Si %Cr %Ni %Mo %Cu %Al sV

SPEC Ladle Min: .22 .60 .10
SPEC Ladle Max: .28 .90 .030 .040 .35 .30 .40 .12 .40 .080
13153 Ladle: .28 .85 .012 .020 .26 .10 .09 .03 .28 .044 .001

Testing of elements performed at TimkenSteel Chemistry Labs except where noted.

Metallurgy Information

SPEC: Chemistry CR+MO 0.320°M&x CR+NI+MO+CU+V 1.0C0 Max
Heat L3153 CR+MO: 0.130 CR+NI+MO+CU+V: 0.501

SPEC: Grain Size {(Info Only)
FINE

SPEC: Hardness ASTM E10 UOM BRINELL HARDNESS 187 Max LOCATION MID

Heat Piece# 1 goM L i
L3153 2833300 HARDNESS 165 BRINELL
2833300 LOCATION MID BRINELL
2833301 HARDNESS 160 BRINELL

2833301 LOCATION MID BRINELL \ .

) W13

When shipping document is attached it becomes part of this certification.

We certify the above materials have been inspected and tested in accordance with the methods prescribed in
the governing specifications and consistent with our Standard Commercial Terms and Conditions for Sale,
Yanufacture, and Shipping, which are incorporated into and made part of this certification. The results of
such inspections and tests conform with the applicable requirements including the purchase order,
specification(s) and exception(s). This certificate or report shall not be reproduced except in full,
without the written approval of TimkenSteel Corporation.

Notarized: o ‘ by
NOTARY PUBLIC

Michele Clendenen,wMetallographer

TimkenSteel Corporatioq

3OL ONITdNOD WE 9 X € 19830 :qels 1€7 18dH BGYOEEL JBpIO 012Ul rLy0ssoLsl :0d



PO: 181655041J Line: 10 Order: 1336469 Heat: L3T Slab: Descr: 2 X 6 3M COUPLING TOE

Steel Certificate of Test TIMKENSTEE Lg:

1835 Dueber Ave. S.W.
Canton, Ohio 44706

ID #0426162-1 Page 2 of 2 12/13/201¢
Customer Order: 3438 Customer Part Number:
Mill Ozxder: 55767-A (2059088) Heat Number (s): L3153

Metallurgy Information
SPEC: Tensile ASTM E8 TENSILE 70,000 Min STRENGTH UCM PSI YIELD .2 36,000 Min MIN ELONGATION 22.0
Min GAUGE LENGTH 4 x Diameter MIN REDUCTION IN AREA 30.0 Min SHAPE ROUND DIRECTION
LONGITUDINAL TEMPERATURE ROOM LOCATION MID

Tensile .2% Yld Gauge
Heat Piecef Strength UOM Streagth Elong% Length %Red Specimen Direction Temp Location
L3153 A 85,511  PSI 47,891 23.5 1IN 59.0 .252" RD LONG. RT  MID

All Hardness and Tensile testing performed at TimkenSteel Metallurgical Lab except where noted.

Heat L3153 Melt Source: USA
Manufacturing: USA

No welding of this material has occurred.

In reference to Section 1502 (“Conflict Minerals”) of the Dodd-Frank Wall Street Reform and Consumer
Protection Act, no tantalum, tin, tungsten or gold was intentionally added to this material.

RODUCTICHMFG,  TULSA, GA
UETOUHER _MorRShere S7eet
B [335808~ B/
[TE_d-300eP N 6" To& conprs,
HEATCODE 437

LA

TimkenSteel Corporation

301 ONIIJNOD WE 9 X Z 4988 'qBIS L€ 31B9H 69YOEEL JOPIO O} 13Ut rL¥0SS9LEL :Od




PO: 181655041J Line: 14 Order: 1335836 Heat: 761l Slab: Descr: 3/4 6M FS THRD CPLG

raoss =  Capitol Manufacturiphg
1125 Capitol Avenue

Crowley, LA 70526

Commanding a Higher Standarde

Phoenix * Capitol * Camco
CapProducts

l Certified Mill Test Report '

Printed: 10/5/2017

Certified: 10/03/2017

Heat No 177540

Customer P.O. 190568-00 pt 1
Tag Heat Code 7611
Phoenix Order # 1311382
Material ASTM A105-2014 / ASME SA105-2015 Edition
Part Number Description
12302007 3/4  FS 6M THD COUPLING
Chemical Properties
C Mn P S Si Cu Ni Cr CEq. Long
0.2100 | 0.9100 | 0.0060 | 0.0180 | 0.2100 | 0.}700 | 0.1010 | 0.1380 0.4209
Mo A "Co Al Cb N Pb Sn Ta Ti
0.0320 | 0.0360 0.0020 | 0.0020 '
Additional Chemical Properties _
Cr+ Cu+Ni
0.4090
Mechanical Properties o
Tensile (PSI) | Yield (PST) |Elong. % in 2in.or4D| Rof A | HBW | HBW2
87,200 64,700 26.0% 550%°| 162 162
Charpy Minimum Impact - ft/lbs ’
Testl | Test2 | Test3 | Average Test Temp.
N/A N/A N/A N/A N/A~

We hereby certify that these parts weré manufactured, sampled, tested, and inspected in accordance with the product
specifications stated and were found to meet the requirements. :

We further centify that this material wz
3.1. These products meet the requirery

s inspected using independent inspectors conforming to the requirements of EN 10204
ents 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 processin

g or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

Name: Sharor Thevis

Title: Certification Specialis*

9140 QYHL S4 N9 p/€ 119seQ ‘GBIS (19 ‘1edH 9€8GEC| JapIO ¥ 1 (19U r1y055918) :0d



P0:181655041J Line: & Order: 1335836 Heat: 236M Slab: Descr. 1/2 6M FS THRD CPLG

LM.L. - INDUSTRIA MECCANICA LIGURE S.P.A g COMPANY WITH QUALITY
Via Giancarlo Farina, 25 - 16030 Casarza Ligure - GE - I[TALY SYSTEM 1SO 9001: 2008 CERTIFIED
ﬁ Tel. 439 0185 467661 - Fax +39 0185 466510 - E-mail quality.iml@farinagroup.com BY RINA
MATERIAL TEST DEPARTMENT CERT. N° 23/91/S
INSPECTION CERTIFICATE EN 10204:2004 { 3.1 faed Nr#* 2615-C_I8AL-26772  Data / Dated 20.05.2015 =
ITEX PIPING PRODUCTS LLC ¥ | Ordine / PO |-254547ST/A i
13411 West Road item 94
HOUSTON. TX 77041 us DDT/ Delivery note  2015-2E301-0000745
Packing List 2015-2E3C1-0000755 )
Fattura / Invoice hoe
Ns. rif. / Our ref, 2015-2E201-0000152-0028
Dest. NORTH SHORE STEEL -
12945 MARKET STREET
TX 77015 HOUSTON us
Cod. colata * |Nr. colata oot Quantita Descrizione B3 Bax Bl
Heat Code Heat Nr Quantity Description
236M 14/78841 250,00 FITTING COUPLING THRD NPT 6M 1/2" AIOSN

Mat. in acc. a f Mat. in acc. to ®% ASME SA ASTM A105/4105M-14
NACE MR 0175 - ISO 15156 Ed. 2009 ; NACE MR 0103 £d. 2012
P.E.D. 87/23/EC ANNEX 1 PAR. 4.3

Ann. mat. / Mat, remarks 5% MATERIAL FULLY KILLED & FINE GRAIN PRACTICED

Elementi/ Elements '~ C si  Mn S P CC N Mo Ti  Cu V  Nb N
LADLE ANALYSIS 0185 0220 089 0010 0,015 0,160 0070 0010 0015 0,200 0,002 0.002 © 200
Al CELF CESF F1 F2 PREN
LADLE ANALYSIS a,025 0,386 0,333 0442 0,170 -
CE LF=C+Mn/6+(Cr+Mo+V)¥S+(NieCuy15 CE SF=C+Mni6) F1=Cu+Ni+Cr+Mo+V F2=Cr+Ma
Provetta Forma ®'2 °C%%> Snervamento>0.2%C!" Snervamente>1,0%°""  Rottura <2 Allungamento >  Contrazione
Test specimen Shape Yield Strength>0,2%  Yield Strength>1,0% Tensile Elongation Reduction of area
SezfSectmmz L.mm 1=0.2=0 MPa MPa MPa % %
122,65 50.00 1 20 3180 - 501.0 343 584
DUREZZA | HARDNESS=2 RESILIENZA / IMPACT TEST )
HBW Tipo/Type™ Provetta/ Test Specimen  *C %S {-Joule ™ 2-Joule “” 3-Joule ““ Media/Avarage *’
152,0- 158,0 KV 10x10mm -10 65 61 69 €5.0

l Tratt. Term. / Heat trealment ‘:’“I Normalized at 880°-920°C / Air Cool ] ELECTRIC FURNACE 1
Dim in acc. a/ Dim. acc. to E“IASME B16.11 Ed.2011 - ASME B1.20.1 Ed.2013 - MSS SP25 E4.2013

Marcatura In ace.™ . Origine ITALY
Marking in acc. to IMSS SP25 €d. 2013 | Vis. & Dim. SATISFACTORY Origin of Steel
Note / Notes 100% MANUFACTURED IN ITALY

SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O. REQUIREMENTS

L4
vy

UFFICIO CONTROLLO QUALITA' ** ENTE UFFICIALE DI COLLAUDOD ™ MARCHIO PRODUZIONE =
QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
Borig Fizzott - %ﬁjﬁer
ow> / g IML o @
Page1- 8
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PO:181655041J Line: 5 Order: 1335836 Heat: TPR Slab: Descr: 3 3M FS THRD CPLG

LM.L. - INDUSTRIA MECCANICA LIGURE S.P.A Azt COMPANY WITH QUALITY
Yia Giancarlo Farina, 25 - 16030 Casarza Ligure - GE - I[TALY SYSTEM SO 9001: 2008 CERTIFIED
Tel. +39 0185 467661 - Fax +39 0185 466510 - E-mail quality@imlitaly.com BY RINA
MATERIAL TEST DEPARTMENT CERT. N° 23/91/S
INSPECTION CERTIFICATE EN 10204:2004 / 3.1 A2 r"” 2017-C_IMLNL-02336 Data / Dated 14.11.2017 =
*% 1 Ordine { PO #E
item
us DDT/ Delivery note
Packing List
Fattura / Invoice e
Ns. rif. / Our ref, 2017-32E21-0000762-0001
Cod. colata * INr. colata far Quantita " Descrizione BY @6
Heat Code Heat Nr Quantity Description

FITTING COUPLING THRD NPT 3M 3" A105N

TPR 1235150 256,00

Mat. in acc aIMat. in acc. to ¥ ASTM A105/A105M-14
ASME SA105/SA105M, ASME || PART A Ed.2D15
- ANSI/NACE MR 0175 - 1ISO 1515€ E¢.2015
ANSI/NACE MR 0103 - 1SO 17945 Ed. 2015
P.E.D. 2014/68'EU ANNEX 1 PAR 4.3

Ann. mat. / Mat, remarks 52 MATERIAL FULLY KILLED & FINE GRAIN PRACTICED

[t SRy

Elementi/ Elements C Si Mn S P Cr Ni Mo Ti Cu v Nb N
LADLE ANALYSIS 0,999 0220 (G830 00C8 (€006 0093 06860 0090 0016 0,150 0932 €001 £.009
Al CELF CE SF F1 F2 PREN
LADLE ANALYSIS 0,027 0378 €35 0312 0100 -
CE LF=C+MnB+(Cr+Mo+V)¥5+(Ni*Cu}15 CE SF=C+{Mni6) F1=Cu+Ni+Cr+Mc+V F2=Cr+Mo
Provetta Forma<'? °C< Snervamento>0,2%%'" Snervamento>1,0%5"  Rottura 7 Allungamento =*  Contrazione ©'*
Test specimen Shape Yield Strength>0,2%  Yield Strongth>1,0% Tensila Elongation Reduction of area
Sez/Sectmm2  Lmm 1=20.2:30 MPa MPa MPa % %
122,65 50,00 1 20 3380 - 506,0 320 58,0
DUREZZA | HARDNESS=2 RESILIENZA 7 IMPACT TEST
HBW TipofType®™ Provetta Test Specimen  *C““ 1-Joule™ 2.Joule ° 3-Joule “’ Media/Average **'
155.0 - 1590 KY 10x10mm -10 63 63 61 62.3
Tratt. Term. / Heat treatment  “7} Normalized at 880°-920°C / Air Cool I ELECTRIC FURNACE

: Dim in acc. a/ Dim. acc.to  C"|ASME B16.11 Ed.2016 - ASME B3.20.1 EQ.2013 - MSS SP25 Ed.2013
T T T TOvaTey el

Marcatura In ace.™™ . - Origine ITALY
Marking in ace. to MSS SP25 Ed. 2013 | Vis. & Dim. SATISFACTORY Origin of Steel
Note / Notes "100% MANUFACTURED IN ITALY
SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O. REQUIREMENTS
UFFICIO CONTROLLO QUALITA* ** ENTE UFFICIALE DI COLLAUDD ™ MARCHIO PRODUZIONE &=
QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL

Fizzosti - %ﬂt&er
D lML or @

Page1- 1
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cLENT_Matsmion

Pl

RECEIVING INSPECTION REPORT
JOBNO. /&

/65 -9

EXHIBIT F REV. 0

P.O. NO.

(L)

PLATE

SPEC. NO. SA GRADE T1 (T1) (T2)

MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY T4

M.T.R. NO. L (T3) (T4)

HARDNESS TEST IF REQD. w w)

CONFORMS TO CODE YES NO

HEADS

SPEC.NO. SA GRADE T1

MIN. THICKNESS REQD T2 (L)

HEAT NO T3

MFG. BY T4

M.T.R.NO. PG/UG-79

L

HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.

CONFORMS TO CODE YES NO

PIPE

SPEC.NO.SA GRADE T1 L (L)

MN. THICKNESS REQD T2 1
HEAT NO T3 T1

MFG.BY T4 0)
MFG.IDENTIFICATION L ™

M.T.R.NO.

HARDNESS TEST IF REQD T3

CONFORMS TO CODE YES NO y
FITTINGS
VFLANGES —~ COUPLINGS - NOZZLES - COMPONENTS CONFORMS TO CODE

FARK- (G ([ MU | VES [ NO

NO. | SIZE P.S.I. DESCRIPTION MFG.BY MARKING | OTHER INFORMA )
2 6" |/50# [RFWNSF IO [Memetar /S kol | SAIGS
+ C/vi = — ;G A - -
[ /S 11508 [RFso *%8cBesme [405063/1] SAa 105 P
EIV
/p?\\.\ A i \.\\\‘
A \

CHECKED BY DATE APPROVED BY QC MANAGE \\ mY 09 2018 DATE.

/

IaYe
" x—:?/
\"wg_.



PO: 181655041J Line: 1 Order: 1338137 Heat: 605063/1 Slab: Descr: FLG 18 150 RF SO

BEBITZ ==
FLANSCHENWERK BEBITZ GmbH E_”

Lebendorfer Sir.1 < 08429 Kdnnem OT Babitz/ GERMANY (AD1) Tel. +49 34691 40 0-Fax +49 3469140 329-Email: flanges@bebitz.de

Bebitz Flanges Works Pvi. Ltd.-Survey No. 140/2, Saravall Boisar - Taluka Palghar - Thane 401501 Maharashtra, INDIA - Email: quality@bebitz.in
Bebiz U.S.A., INC. 100 Quentin Roosevelt BLVD-Garden City, NY11530/USA Tel. +1-516-2808380-Fax +1-516-2808382-Email: bebitzusa@bebitz.de

Abnahmepriifzeugnis 3.1 / Inspection certificate 3.1/ Certificat de reception 3.1
nach (A02) / acc. DIN EN 10204 : 2005 Nr. (A03)/No.17-07908 Datum (202) / Date 15.08.2017

Zeichen des Herstellers (A04) Stempel des Abnehmers (Z03) @
Manufacturers brand Stamp of the testing engineer

Oberpriitt als Hersteller nach AD-Merkblati W0 / TRD100 und VATOV Werksiofiblatter 35043, 354, 339 / Approved as manufacturer
acc. AD-Merkblatt WO / TRD100 and VATOV Material Sheets 350/3, 354, 399

Zertiliziert nach DGR 97/23/EG durch TUV NORD Syslems GmbH Co. KG, notifizierte Stelle 0045 / Certified acc. to PED 97/23/EC,
certifying body TOV NORD GmbH Co. KG, notified body no. 0045

Bestafior Bestell-Nr (A07) / Order-No. 41217086
(A0S} Auftrag (A08) / Order 20000198
Customer Lieferschein / Delivery No. 30001230
_ _ Position (B07.1) / Item 20 o
Stck (B08) Bezelchnung (B01: BOS - B11) Schmelze/Priiflos (B07)
Quantity Product Heat noJ/Test no.
27 18 inch Slip-On Welding Flange 150 Ibs raised face 605063/1

Customer ID: L1SR18-BG o
Material A 105N - ASTM A105M-14 / ASME SA-105M
(B02; BO5) normalized S00 °C, air cooled
Anford. ASME B 16.5-2013 -
(BO3)  NACE MR0175-2015 / MR0103-2010 - DIN EN SO 15156-2:2015

,'f,?,,‘i’e' 2015 ASME Boiler & Pressure Vessel Code - Section Il Part A; ASTM AS61-14

Erschmelzung (C70) / Melting process E

Schmelzenanalyse (C71 - C92) / Ladle analysis
Ti [ Mo ! Nb VvV - N [ Cui{ Al cEVv"

El

cisi _mipTsic w7
!

.0,190: 0,22 - 0,84 }0,016/0,003' 0,19 0,10 | 0.03 {0,001 0,002 | 0.19 ;0,032 0,39 :
CEv=c+Mn, VtMorCr NI+Cu  pREN-Cr+3,3xMos16xN

Mechanische Priifungen / Mechanical tests 6 5 15 e

“Probenlage (CO2): T/ Position of Specimen: T~ - - Kerbschlagbiegeversuch / Impact test ~ Harte (C32)
Zugversuch / Tensile Test - ASTM A 370 DIN EN SO 148-1 (V-Kerb / V-noteh)  Hardness

Temp, Streckgrenze (C11)/ Vield Zuglestigkeit Dehnung (C13) Enschnirg, Temp,  Erzemwerla (C42) MW (Cag) SO 6506-1
.{C03) 0.2% 1.0%  (C12) Tensile Elongation ‘Red.ofarea (C03) Single values Average . HBW

°C  MPa (N/mm’) MPa (Nme)MP3 (Nimm?) % % - eC J L asens
S imin 250 i T4gs T ‘20z T T T L 137
U N SN S
20 293 | 516 326 407 7 20 112 121 116 1163 153
.20 291 i 515 329 411 68 20 125 119 115 1197 150
- 20 287 [ 510 335 4185 - 69 20 122 134 126 127,3 148

I

:20:‘ 290 _ 513 33,1 40,7 68 20 121 118 129 122,7; 150
Country of Melting: Germany - Country of Origin: Germany

Am Material wurden keine Reparaturschweifungen vorgenommen. / No welding repair on the material,

Material ist nicht radioaktiv oder mit Quecksilber kontaminiert. / Material is free from radicactive or mercury contamination.
Sicht- und MaBprifungen ohne Beanstandungen. (D01) / Visual and dimensional examinations without objections. -

Die Anforderungen der Bestellung sind erfiillt. / The product meets the requirements of the order specifications.

Oie Angaben in Klammem entsprechen den Vorgaben der DIN EN 10168 / Data in parentheses refer {o DIN EN 10168.
APZ ist mit EDV erstelit und ohne Unterschrift gliltig. / MTR was electronically generated and is valid without a signature.

R. Sparing
Abnahmebeaufiragter des Herstellars (202) / inspection Representative of the Manufacturer

OS 44 061 81 ©74 49537 :qe|S 1/690509 188H /£ 18€E L apIO | U 1$0569181 :0d




PO:181655041J Line: 2 Order. 1335836 Heat: 15/40109 Slab: Descr FLG 6 150 RF YWN XH

B METALFAR PRODOTT! INDUSTRIALI SPA 31 COMPANY WITH
59\ 23861 CESANA BRIANZA (LC) - ITALY MANAGEMENT SYSTEM
R VIAG. PARINI, 28 CERTIFIED BY DNV
B/ PHONE + 33 031 655441 - FAX +39 031 655149 =1S0 9001 =
certificale@metalfaritaly.com =150 14001 =
INSPECTION CERTIFICATE EN 10204:2004 /3.1 2 | Nr** 2018-C_MFF-03i26 Dala/Oaled 25.0520i6 =
CONTINENTAL FLANGES & FITTINGS ITALIA SPA ** | Ordine / PO 745 &
VIA VOLONTARI DELLA LIBERTA', 1 Itam 009
22035 ERBA co T OOT/Deliverynote 2016-3E321-0002856
Packing List
Fattura / Invoice e
Ns. rif. / Qur ref. 2015-3E201.0092747-0058 !
Dest.  CONTINENTAL FLANGES & FITTINGS ITALIA SpA o
VIA MAGNI, 113 (FRAZ. CARPANEA)
22044 INVERIGO co
Cod. colata ¥ [Ne. eotats adl Quantita ** Descridions FESTeRTES
Heat Code Heat Nr Cuantity Description
1540109 202,00 WIN i50 RF 6" XS AI0SN
Matinacc. a/Mat Inace to  °% ASTM A105M - 14 ,ASME SA105M-15 ASME CODE SECT. Il PART A, ED, 2635
- - NACE MR-0175/20151S0 15135 -
NACE MR-0103/2012
Q.AS.IN ACCORD.WITH PRESS.EQUIPM.CIRECT 57/23/EC(PED) ANNEX I, PARAGRAFH 4.3
CERT.4687-2014-CE-ITA-ACCREDIA
Element/Elements '~ G si Mn s P e N Mo T Cu v Nb N
LADLE ANALYSIS 0,200 ©024¢ 1080 00C2 6010 0100 0050 CO010 0017 0130 0092 0005 0010
A CELF CESF Fi F2  PREN
LADLE ANALYSIS 0,025 . 0411 0377 0292 0110 -
CE LF=C+MANG+(CreMosVI5+(Ni»Cupi1§ CE SF=C+{Mnf5} F1=CutNi+Cr+Mo+V F2=Creldo
Provotta Foema €12 °Ce8l Snorvamenlo>D,2% &1 Srarvamonfos1.0% <1 Rottura <% Allungemonto < Contrazione =
Test specimen Shape Yiald Strangth>0.2%  Yield Sironglh=1,0% Tersie Elongation Reduclion of area
SexSectmm2 L.mm 1=20.2=0 MPa MPa MPa % %
126.60 50,80 1 20 3586 - 526,0 30.0 58,0
DUREZZA / HARDNESS57 RESILIENZA / IMPACT TEST
HBW Tipo/Type““  Proveta / Test Specimen ' 1ioule 7 2.oule ¥ 3-Joule ©°  MediafAverage ©°
152.0 - 156,0 KV 10%10 mm .10 53 48 55 53,3
| Tratt. Term. / Hoat troatment ™| NORMALIZED AT 920 °C - COOLED IN STILL AR | ELECTRIC FURNACE
Diminacc.a/ Oim.acc. lo *“|ASME/ANSI B16.5-2013
ASME/ANSI B36.10M -2015
ASHE/ANSI B16.25 2012
| Finitura / Roughness | 125/250 MICROINCH AARH ]
Marcatura in ace. ** ) Origine ITALY
Marking in 3¢, to 1SS SP25 Ed. 2013 | Vis. & Dim. SATISFACTORY Origin of Stoel
Note / Notes 100% MANUFACTURED IN ITALY
MANUFACTURING IN ACCORDANCE WITH ORDER AND SPECIFICATION
COMMESSA 2650
i
UFFICIO CONTROLLO QUALITA'  “® ENTE UFFICIALE DI COLLAUDO MARCHIO PRODUZIONE =
GUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
//%.#-»m QFF,
Page3- &
CUSTOMER 7.0. ITEW No. CESCAIFTION ek ]
HORTH SCAE 278558 0 FLASIGES ¥//N (SCRFE™XSAICSN | 209

HXNA 49 051 8 971449880 gels 60 LOWQ 4e8H 9EBGEE L 4BPIO T 18U FLP0SS918) :0d



EXHIBIT F REV.0

RECEIVING INSPECTION REPORT

Y |
CLIENT  TARATIL OV JOBNO. [/ §/ts- 9 P.O. NO.
(L)
PLATE
SPEC. NO. SA GRADE T1 (T1) (T2)
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY T4
M.T.R. NO. L (T3) (T4)
HARDNESS TEST IF REQD. w ()
CONFORMS TO CODE YES NO
HEADS
SPEC.NO. SA GRADE T1 T1
MIN. THICKNESS REQD T2 T4 T2 (L)
HEAT NO T3
MFG. BY T4 T3
M.T.R.NO. PG/UG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.
CONFORMS TO CODE YES NO
PIPE
SPEC.NO.SA GRADE T1 1 (L)
MN. THICKNESS REQD T2 1
HEAT NO T3 n
MFG.BY T4 ©
MFG.IDENTIFICATION L T4 -
M.T.R.NO.
HARDNESS TEST IF REQD T3
CONFORMS TO CODE YES NO y
FITTINGS e -
FLANGES — COUPLINGS - NOZZLES(- COMPONENTS CONFORMS TO CODE
- YES | NO
NO. | SIZE P.SI. DESCRIPTION MFG.BY | MARKING | OTHER INFORMA
' [2205] pla  [ZsTir Reeap| N |A6YH0T0 [SA 576 ~70
| 105730‘} A “}ff—.f. 3/3’ THIC Qc.i—‘ﬁ’f y Mu_r:) e A’QY‘/070 .5.//7' 5/,; o 7":’
i
CHECKED BY DATE APPROVED BY QC MANAGER(
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Qual lty b’hm Description. ?
'l ALIGBYO A3C0 INCU A LG - 20 7AnM R R R O T S I BT |
'”hmpul Heat /5 Tab Certified C M Nt ’I r'p ! Mo Cb F v { Al ri CEV ACT
Ttam Nunibye By i ] ! k
E950 L AWYAUZG 0001 | L og G5 006 {0017 100010604 |0 008 | 5o AT
H95¢ : f AGYAUZD | 0. Y 13 ‘ oL o GLATLLO0Y TG GG GO0 0 ] g, B.oag
Shripped | Certified Heat /STab Yield | Tensile YT ELONGATION % | Bland Hard | Charpy Tmpacts (ft-1hs) Test
__Trem By Numbor s U S1 % 2 8" QK> HS I Size mm P 3 Avg i Temp
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SELLEYSMTT L AbYan/G.n i R B I 7. 67,4 EPIR t !
s S Y J— 4 B R SV NSO SO e ssnemisesne - foo . -=SNSS N b o car sran e
BLLBOSE | SLLIRYSNET [AGYA076.03 won | 54 4 163 SN B PR i ] | T
i 4 — s 4 Rt T
hl..lﬁ‘;"’il% SHLIROSNFT ABYALGTeiyd S S4LY THop F1.f 340 ‘I II { { -T
Hi Hi‘i')“ SOLIEGGNMT ADYAQT(Gu(il e | s o FANNRA (PRI Y 1 :
e 20 i e i ;
OULEGSC [ a0 TROSRIT ACYAG7O-0vs oo |y o | pr g il ] i ; | |
6LIEYYC | 561 LRASFTT ABYAG0-( gL ] 9 | ess | 4g.a o ! 1 ! } ; 7 AR
A " i - . R LN S SRS S AR RAY SV S e T SIS SOV i cmrm aremreors
BLIEYW | S6LTRYGMT T AhM( aH K 7.4 Gvou | 41y r | ' i i { I
T i s § o md g w e o] - .
COL RGN | Sk rgasNm ABYANT0-65 G 1 PETI o0 | 14y | ; i j | i f |
e NS SIS I - ¢ S S S
m 1805( SOLIBYGNT ABYANZ. (1 ~ v GaLy . k8! 4.4 f ! i ! ! i
. SRR ARSI i e fn ‘.t,m_.. e SO S L RS S R m...i.... S imM [ S T D
ol A nl TRG NWT T ARYAOF 0y o BT R i ' i ] : : i |
= I ,J v - - o : S B R SRR SR . ok ..,....,.,1‘,.,..,,._.A.m..,,._....'_.‘,"..Nm,.__ J -
ftemsy JOPCS; 19 Werght tRHOG LY

’-""V"f.ul",l RN

T lactumig prsoess, O

R SR U P RUN TR TIvE

AT T T e G e ailac oy Sroe e iy

ctbbod i aeogetang Wit

A, . ay 12 e i H . A e o % L *""“’-_—-._.
5 1 B TR TR P Y S RCSY Lenhly G the e Ll SR ol i ors i G e ST eI}
PRGOS 1 Ny et e e T ORI ey bt o, IR IR

MO g e LOGURONG ol VL 0 ap g g Hbates e noof gk, 1 Merigd o MG A e
T ann Luan 0% Mangitung Y R e i g NUTEART L ""“ ten
R ER! A Wit 11 () (e Wit T et i e e e

Uy e,

Sl R e



CLIENT /pestmens

JOB NO. /

-—

RECEIVING INSPECT/?N REPORT

EXHIBIT F REV.0

P.O. NO.

(L)

PLATE

SPEC. NO. SA GRADE T1 (T1) (T2)
MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY. T4

M.T.R. NO. L (T3)  (T4)
HARDNESS TEST IF REQD. w )
CONFORMS TO CODE YES NO

HEADS

SPEC.NO. SA GRADE T1

MIN. THICKNESS REQD T2

HEAT NO T3

MFG. BY T4

M.T.R.NO, PG/UG-79

L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE

NO. OF IDENTICAL HEADS 1.D.R.

CONFORMS TO CODE YES NO

PIPE Marik- CT,CG .

SPEC.NO.SA__/=(, _GRADE /2 T, Y35 L (L)

MN. THICKNESS REQD T2, Y42 ‘ 1
HEATNO__//52776 T3_ 57 -

MFG.BY Yp7Er 100 T4 . Y5 o
MFG.IDENTIFICATION L T4 -

M.T.R.NO. A7 R

HARDNESS TEST IFREQD /@< 3

CONFORMS TO CODE @3 NO v
FITTINGS

FLANGES ~ COUPLINGS - NOZZLES — COMPONENTS CONFORMS TO CODE

YES | NO

[NO. [SIZE | P.si. DESCRIPTION [MFG.BY | MARKING | OTHER INFORMA [
CHECKED BY DATE APPROVED BY QC MANAGE




EXHIBIT F REV. 0

RECEIVING INSPECTION REPORT

(8))

CLIENT _/trtizrion) JOBNO._ / 5/¢5-9  p.o.No.
(L)
PLATE
SPEC.NO.SA____GRADE T1 (T1) (T2
MIN. THICKNESS REQD T2
HEAT NO. T3
MFG. BY T4
M.T.R. NO. L (T3)  (T4)
HARDNESS TEST IF REQD. w )
CONFORMS TO CODE YES NO
HEADS r
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2
HEAT NO T3
MFG. BY T4
M.T.R.NO. PG/UG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.
CONFORMS TO CODE YES NO
PIPE Mpnk - C5
SPEC.NO.SA_ //4(» __GRADE/S T1__. 232 (L)
MN. THICKNESS REQD T2 ,223 1
HEATNO_ /44 720 T3 232 .
MFG.BY Byc/orwwssigrm Srzize. T4, 227
MFG.IDENTIFICATION L T4 2
MTRNO. T3¢ IS jio IS g EZRY) |
T3

HARDNESS TEST IF REQD 'Vti

CONFORMS TO CODE  (YES> NO
FITTINGS
FLANGES — COUPLINGS - NOZZLES -~ COMPONENTS CONFORMS TO CODE

YES | NO
[NO. [SiZE P.S.I. DESCRIPTION MFG.BY | MARKING | OTHER INFORMA

o O
L A\}B\A pw
L A A
3

CHECKED BY DATE APPROVED BY QC MANAGE&RMAY toas DATL_ -

V




EXHIBIT F REV. 0
RECEIVING INSPECTION REPORT

CLIENT_/Mseariion JOBNO._/ 5/£.5-2  P.0.NO.
(L)

PLATE

SPEC. NO. SA GRADE T1 (T1) (T2)

MIN. THICKNESS REQD T2

HEAT NO. T3

MFG. BY T4

M.T.R.NO, L ™) (19

HARDNESS TEST IF REQD. w w)

CONFORMS TO CODE YES NO

HEADS

SPEC.NO. SA GRADE T1

MIN. THICKNESS REQD T2
HEAT NO T3
MFG. BY T4

M.T.R.NO. PG/UG-79

L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS I.D.R.
CONFORMS TO CODE YES NO
PIPE /MARK - 1™ 7
SPECINOSA_/J(, _GRADE 3 T1 .957% L (L)
MN. THICKNESS REQD T2 .93 4
HEATNO /o882 T3 , 755 .

P — 1
MFG.BY ’/Al—covw\/ Tras ClonwToyTa . 7S .3 o
MFG.IDENTIFICATION_ /4 L ™
M.T.R.NO._ 3Y3%,/7 /8" op _
HARDNESS TEST IF REQD__ Yes 13

| !

CONFORMSTO CODE  (YES '  NoO

FITTINGS
FLANGES — COUPLINGS - NOZZLES — COMPONENTS

CONFORMS TO CODE
YES | NO

NO. | SIZE P.S.I DESCRIPTION MFG.BY MARKING -OTHER INFORMA

L

CHECKED BY DATE




T 101D4VU4LY LIME. 4¥ ITET | 3900V Meal: /LUoes Siad. bescr riFt 18 iRUz S.80 SA1068 X SRL
. h 4 3y
rb PET
FanS

Valcovny trub Chomutov, a.s.
Tovdmi 529, Chomutav 430 61, Czech Reputiic waw.vichomuioy cz
Pcha - Arlage - Annex - Annexe .

3 Vysledky zkou3ek - Ergebnis der Priifungen - Test results - Résultats des tests

Aest 2 - Afiast Nr. - Certiticate No - Certiiicat Nc © 3434717 13.11.2017

{Mechancke zkouSiciMecharische Prizungen-Mechanical lests-Tests méchamaues ASTM A 370 ASTM A 370

I Rozréry vzor Odbér vzorky Mez xuzz Pancsiviaby Tainest Nagrazova pracs Vrub.Eeuevnatest
i Frobeatmessurg FPrgcerentiahme Sueck/Dzrrg Z.glestigksit 3ruchcer Niagarte ! Kerbschiagzarnig

ung k2
Zrm. of Scecimer Spec mer Tznsle strength Eiongater  Raducicr o' Energy of Irzact shergt
araa impact
i de "echartilon Prélevemanrt Rssislencad'a  Alsngement Corjacien  Energie de Résiterce
ractor r.gxra

€ zrocsky Cslo z/by Ticustka S 23 teplc

iPrcba Nr Schmeze v Dicikz Srarte Priftemperziu” 70005

iTestNo Heat No Thcese  Widh Tast lemperau-e Rm r z Kv

Nec du lest Nc coulse EpaissaLr ~argeur Temperatuse cu ‘est

" " [ psi osi % % j] Jiem2
15085 70844 o172 L 20 52053 75690 33,60
15097 70882 g1/ L 20 49735 74240 35,60
L = Pocél - Langs - Along - Enicngueur: T = Pficné = Quer = Transverse = En travers, A = AJerage
[ Tachnciogické zkouscy - Techinclogische Prifungen - Techroicgica: test - Tes! technoiogiques:
Hardness test < 22 HRC. Flattening test satisfied acc to ASTM A330.
Cherricke slozani - Chemische Zusammersetzung - Chemical comocsition - Compssilion chimigue ( %)

| Tavea éisio
| Schmelze Nr i Heat analysis (S) / product analvsis (K) ! f
Heat tla ;
| No Couige C Ma S P S Cr Ni Co Mo ¥ Nb LAl N B v Co |
70844S 015 120 028 0,015 0004 0.0 008 017 002 000 0002 0,002

70844K 014 121 029 0015 0002 010 007 0134 052 0,00 0,003 0.002

7084K 014 122 921 0,015 0,003 010 007 014 002 000 0,003 0,002

708828 0,15 1,19 030 0,015 0004 009 008 017 092 000 0002 0,002

70882K 014 1,20 030 0,012 0003 009 007 014 092 000 0003 0002

70882K 014 120 030 0,012 0003 0,09 007 013 002 000 0003 0,002

c Vilcovny trub Chomutov, 3.s.
Chemutov S. .13.11.2017 cei o ... Jana SOCHROVA Ciscp =sce e
Sne - Caium - Date - Caie Z5cpeuecna osoba - Der Warkssachverstandige - il Bafersde Tovérni 629, 43001 Chomutov
11 227 74 645
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Valcovny trub Chomutov, a.s.
Tovami 629, Chomutov 430G 01. Czech Republic www.vichemutcv.cz
Inspekéni certifikét -
Atnahmenprifzeugnis Ates! C. - Attest Nr
inspection Ceriificate Cenificate No - Certficat No Otjecnavka ¢. - Bestelt Nr.
Cerificat ¢2 Recegticn EN 10204:2004/3.1 3434/17 Order No - No de ia commande :
16209
Zakaznik - Besteller - Cusiomer - Client: : Code : 1741383
Zakdzka ¢. - Bestell Nr. - Order Nc - Cemmande No:
831342

Znak vyrobee - Herstellerszeichen
Brand of the manufacture-Mangue du fabricant:

Razitko znaice - Stempef des Sachverstindigen

Inspector's stamp - Poincen de I'expert TK7

Ocelové bezedvé trubky - Nahtiose Stahirchre - Seamless steel tubes - Tubes en aciers sans soudure
black, lacquered

Ukosy - Bewe'ed ends
beveled for welding 30° (-0/+5°) with flat 1,6 mm with tol. -0/+0,8 mm

Technické poZadavky - Prifgrundlagen/Anforderugen - Techrical requirements'Cemand - Exigences techriques:
API Spec. 5L - 45 ed,, july 1,2013 PSL1  ASTM A106/A106M-15 ASME SA-106/SA-106M - 17 ASTM A53/A53M -12 ASME
SA-53/SA-53M - 17  ANSUNACE MRO175/1S0 15156:ed2015 ANSI/NACE MR 0103/1SO 17495:ed2016
Matesidl - Werkstoff - Material - Maiiére. ) Dle - Erisgrechend - According to - Selon Vydari - Ausgabe - Eciticn - Ecition:
X42 APISL * 2013
GR.B APISL 2013
GR.B ASTM A 106 2015
GR.C ASTM A 106 2012
GR.B ASTM A 53 2017
GR.B ASME SA 106 2017
Gr.C ASME SA 106 2017
GR.B ASME SA 33 2017

Stav docavky - Lieferzustand - State of celivery - Etat de ‘iv-aison:
Hot rolled - normalized 925 +/- 15 °C - cooled in air
Zplsob zgracovani tavby - Erschmelzungsart - Meiting crocess - Procéds d'élateration:
Steelmakers: Valcovny trub Chomutov, as., Workplace-Rokycanska 204, 338 42 Hradek, Czech republic; Fully Killed -
vacuum E+LF+VD
Znraceni - Kennzeichnung - Marking - Marquage:
Stencilled : logo VT APISPEC 5L 0286 API (10-2017) ASTM/ASME A/SA 106/53 18" x 0,938 X42/Gr.B PSL1/Gr.B/C
SMLS HEAT No. (heat no.) TESTED 2970 PSI LENGTH (length) ... ft WEIGHT (weight) ... Ib

Tolerance:

Prim. tél. trub/diameter pipe: + 240 mm Stény / wall thickness: + 15.00 %
- 0.80mm - 1250 %

Priim. konce. trub/diameter pipeend: +  1.60 mm Hm/mass: + 10.00 %
- 080mm - 350 %

Specifi<ace - Spectfication:

Rozszh docavky - Umfang der Lieferung - Sxtent of matenal deiivery - Liste descriztive

1 i
I Kusy Ceikovéd celka . Celkova hmotnost Rozméry Tavba Cislo Vochni dak Avizg: Datum: i
i Stacke  Gesartlange Gesamimasse Oimensionen Schmeize Nr. Druckprose Aviso: Batum: i
Pieces  Totallength Total mass Cimensions Heat Nc. Hydr. Test Advice' Date: |
i Piéces  Longueurtotaie  Masse totale Dimensions No Coulée Essai hycralique  Avis Data: i
{ {1} b} [mm] psil '
6 220,472 17,287 18" x 0,938 70844 2970.0 15544917 23.10.2017
7 245,079 19,217 (457,2 x 23,83) 70882 10 sec. 15545017 23.10.2017

Country of meh - Czech repushic

The Manulacturer dectares that it is ceniified by te notified body TOV NORD reg. No 0045 accordirg 0 Articie 4 3 Annex | of Sirective 2073/58/E and AD-2000 Merkbias wo
and EN 10210-1:2006 agsendix loZA CFR (EU) No. 3052511,

Uvedené vyrstky sou ve shodé s piedpisy, kieré jsou spedil ¥ upni smi geg Arodukle sind in einklang mit den vorscriifien, die m Kaulvertrag
scezifiziert werden We thereby der_ave ha! the above mentioned were edin c2 with ificab and contract recurements. - Des produits
irciqués sont dans un aceerd avec les dispos:ion contrait de venle o spécme

Raw rraterial by used ‘or pipe producticn is without . / WI tmb 0'0 _ l , a .s.
Tovérnl 629, 430 01 Chomutov
IC: 227 74 645

Chomutev S...13.1%20172.. .. Jana SOCHROVA .. a
Dre - Datum - Date - Date Piilcha-Arlage-Annex-Annexe 1 Zocpovédnd csata - Der Nefksachve's.énage inspector-le resgonsabie

T¥S X §901VS 08/S 3NYL 81 IdId 19530 9BIS 2880/ 1B3H S08SEE| OPIO 62 8ulT OPOSY9LSL Od




Vﬁlcovny trub Chomutov, a.s.

Tovami 629, Chemutov 430 91, Czech Regublic www.vichomutov.cz

Inspekini certifikat
Abnahmenpriizaugris Atest &. - Attest Nr.
Inspeciicn Certificate Certificate No - Certificat No . Objecravka ¢ - Besiell Nr.
Certificat de Recepticn EN 10204:2004/3.1 3434/17 Order No - No de la commande
16209
2akaznik - Bestalier - Customer - Ciient: Code : 1741383
2akdzka C. - Bestel! Nr. - Order No - Commanice No:

831342

Znak vyrobce - Herstellerszeichen
Brand of the manufacture-Margue du {abricant:

Razi*ko znaice - Stempe! des Sachverstandigen

Inscector's stamp - Foinccn de l'expernt TK7
34-.421t

Do;:.lﬁuiicx' ucaje - Zusatzliche - Additional remarks - Autres remargues.
Visual inspection and dimensional check without objection.

County ot mell - Czech reputiic.

The Manu'acturer dectares ihat it s certified by e rofif e bocy TOV NORD reg. Nc 0C43 according o Article 4.3 Annex | of Direcva 2014/83/EU and AD-200C Merktralt W3
and EN 10210-1:2006 appendix to ZA CPR (EU) No. 205/201:. .-

Uvecené vy-cbky jsou ve shocé s pfecoisy. cerd jscu Y kupni smicuvou. -Angegetene produkle sing ir; einklacg it den vorschntten. die m Kautveyag
spezfiziert werden We thereby declare that the above 5 were many! ec n accordance with specilicaicns and contract requirerrents - Des produils

ind:qués sont dans U accord aves les disposition ccnt!au ce ven.e or sp‘cnf e.
. Faw maleriat by used fo” ppe Froduction is wiihout rads Vé//% / Viicovny trub Chomutov. a.s.

Tovérnl 629, 430 01 Chomutov
€2 227 74 645

cromutev S...13.11.2017.. Jana SOCHROYVA. .
Dre - Datum - Date - Date Phicha-Anlage-Annex-Annexs 2 Zodpevédna asoba - Des Werkssachvers!éndlge Insgéctor-le resporsable

16S X 890t YS 08/ 2Nl 8L Idid J9seg qe|s 2880/ -1B8H 8CESEEL JBPIO 62 8L royosy9ls) :Od




PO: 181655041 Line: 20 Order: 1335836 Heat: 169720 Slab: Descr: A106 SML GR B 2 5/80 X S/R

—T

INSPECTION CERTIFICATE DiN EN 10204; 200501 3.9 /1

-2880/

Quality management system has been certihed accofding to 1ISO 9001:2008 by TUV Thuringen e.V. (Certificate Number TIC 15 100 155230)
Environmental management System has been certified according to 1SO 14001:2004 by TUV Thuringen e.V. (Certificate Number TIC 15 104 151299)
jonal health and saf me h&lbeenmmimbOHSAs1w012m7g!1W!EMO.V.|MMNWWTIC151IB1SGN)
Description of mm;mh«mummwmmmm. Contract Na 17021621 appendix 6
b = O ToapR: ToyGes & op -gre Rastepery 1 e
E_ 5 Final applleadomuFor pipaline tansportation systema for petroleum and naturs gas Industries. PO number
el L] W OaCTeM A/ MSTIMGH & rRIoRoN Houep sexmse
Open Joint-Stock Compsny Deoxidation degree: Fully deoxidired steet. mon Na 60470663
“Byelorussian Steel Works - management company of | Type of pipe: SMLS Plain End. Country of destination: USA
‘Byelorussian Metalurgical holding Tun ypytac 6 e Cpme Imnewen
37, Promyshlennaya street 247210 Zhiobin ~ Betarus Defivery Conditional: As-rolied, Technical specification tevel: PSL1 Consignee:
Tel +375 (2334) 541-29, Fax +375 (2334) 5-60-42 ¥ Crm Ypossre avpudreaipec PSLY Moryarans:
. bejsteed.com quaidir@bmz.gomeL by
Chemical com, % - Xomaracod cocres, %
c compos
2 3| Number| Number| Nbs | CTHN
B 8| othest| ofiot Grade stosVStandard ClS Ml Pl s|c|im|[co|ln|m| v]a]|nw|ls [N ey | Mot (CEm| Steet
§ Homap Hosmp Mapea cTanwCrasmept CusV making-
3 2| mmesct | regme Nom max § min | 29- [ max [ max | max | max | max max | max max | max | max | mex process:
Hopem .28 .10 1.06 | .030 | 030 | .40 40 40 A8 .08 0010] 08 | .18 1.00
e s | Ladie (e 1™ 26 | 26 | 53 | 008 021 1 ) 43 ) 28 Jooz| @ fo12| - [oo1|o0002] 013 os| s2 | 40
8 ace. 45 ASMR SASNSA-SIM-2013 m—‘w“‘w .
1 | 169720 | 173643 | MG o masTH atncikieers | Prock 25 |2 | 51 | 009f.012) 41| a3 .25 002 02].014| - |oo2] 001001608 52 A4 | Eteatric
race um o sisesom et |Producttact] o6 [ 20 1 5 [ 00 00 [ ar | e 26 (002 | 02 | .0o14]| - loo2|.0002| 0t6{018| 54 | .14
D 9, NACE MR 01032012 (e
Dt ~ Pamespu Quantity - koneacrso Mochanical properties . e cooticTen
Tensilo Test - nom ~ GVN Impact test, KV
Longitudinal Strip Test Specimens Otpaey Pagora yaspe
Weight Hardness [ Sy -pmumu * ASTM A3T0
i 5 Bec acc. to Gauge width 0.75 inch Dimension of specimen
oD WT ' NACE MR UWsgnan cOpense QTS Achu Panamp cipanp
S| e Toruea 2 |3 k i 2k Total tength | 0175.2:2009 ASTM AY70 0,197 0,304 inch_
!gs crevem [ "5:-- - P Jernmeeaoers 1 Tensile Yieid E""m"" Ratio {mpact energy
H s§(2EH Net Gross shongth | strength | 1o, [Koxben (longitudinal) T
2 FHiEL erro sormo oo | vomn, ) dinal | Rany Pusor yase
g Sa Ra Ras Yamemen | o (rpanomaos)
z ¢ 2n ot
mm | Inch | mm | inch | ™ | f t b 1 b m n | 1506508 el psl * min 1€ -
il ool Ml Il (PO P48 M b ¥ ore “ o HBW | min70000 | min 42100 | min 22 1| 2| 3 {Aversge
1 1603 [2375] 554 [0.218] 6.10 12013 173 | 8.047 |17740.57] 8.059 [17767.03 1069.05] 3507.3 | 154 | 156 78000 53000 36 - 43 137 135 38
TOTAL 3 | 173 | 8.047 [17740.57] 0.069 17767.03] 1069.05] 3507.3
ET and UT is qualified acc. | teor Electric Testod/Eddy current Mercn Technological test Bttt ogp it Resutt:
t0 iSO 9712, level I A 4 | Resulta:ok | ;PR Regunts: | Temononecee mrurees Resutts: of . ok
Tlepconan 0 nepamyLIOUMY ASTM E 308 Pesyrmnar. ASTME 213 | Peymunr Flattening Tests ASTM [ APL 6L 450 04 e
T e B Y 0 Reterance standard pige with hole {5 1.2 mm 0,128 lnch) A106/A106M P: 2970 pal
'.‘,7"! "‘""‘""'”H“”’“° I Pvec (@ 1.2 4 1 0.425 prodeaca) Ouration: min 6 sec
WMMWEWWWWdNMﬂWW Technical Control Inspector: Shchemet
sbove OTaen Temerstnoro mepant:
i NASS, TO ny AL [t yoT ¥ OB e ———————
-~ Visually measuring test was performed with satisfactory resutt. - On Behpibef SMBplidatieny Dyelonmaien Sisel
- Buaay =} PesyrRYaTOM. 609, Mnofiiorhe-mensgement
- No weald repair. Free of s:)ovcury and mercury containing compounds, ﬁ.:: 1 .01.20”'::9“
- Ga3 Cra0n smaicTIM CRapend, L L ey
- Country of origin: aohn:m\;ludm steel matting process). QUA..\'. ROL
- el [axrermn sennancy c!!:l). Aa
S I0TY

/S X 08/S ¢ 8 YO TNS 0LV 49s3Q _'qelS 0Z/B91 :Je9H SEBSEE | 4OPIO OZ AU FLPOSS9L8L ‘Od




PO: 1816550414 Line 19 Order: 1335836 Heat: 1152776 Slab: Descr: A106 SML GR B 6 $/80 X SR

1512184
IHTEPHI Aﬁ“ TATHTEPNAAN HAMHbOAHINPOBCKUA TPYBONPOKATHIA 3AB04"
HT3 Yrpaina, M. AxinponeTposceK, ByA. CToneToea, 21
Ten/panc +38(0562) 34-90-99
3akazuuk Cepraduxar Ne 1701/5 Pagel of 2
Customer Certificate N2
INSPECTION CERTIFICATE ACC. TO EN 10204-2004/3.1
LTI} 1 Kogrpaxt N
{ ‘ ry Contract Ne
U’ ,
3aka3 Ne 751102/101
Customer order Ne 15-1102
PO #90309
Ne TpancncpTroro cpeactsa  AE 2803 HI/ AE 5358 X0 Jlser 1 Jucros 1
Ne vehicle Sheet Sheets
Hanmexosakue ¥ k01 TOBSpa TepmaobpaboTka
Description snd eode of goods Stsndard Hest treatment

APLSL (PSL 2) -2012/
STEEL SEAMLESS HOT-ROLLED PIPES | ASTM A106/A106M-2014/ASME SA106-2013/ Normalized
FOR OIL AND GAS PIPELINES ASTM AS3/AS3M-2012/ASME SAS3-2013/ Nor
NACE MR0175-2009/ NACE MR0103-2012
N Homep Homep Mapks Paimepel, 300AM Haans Metpax, | K-80 1pys, Bee, gyur Weight, Ib.
n.a nasexs aapTUK cranK Dimenslans, In. [ ol dyr 724 B Herro
Y Nomber Number |  Grade Auamerp | Tan,cr., Leagth Metreage Q-ty of c"y':’ et
No of heat of ot steel 0.D. W, T. [ n pipes, pes. ro! e
B/X42N Actual weight

1. 1152755 2583 “ 6.625 0280 37.99-38.71  768.34 20 15189.9 15123.7
2. 1152776 2557 “ 6.625 0432 37.99-38.71 _ 1386.61 36 40984.0 40785.6

Total: 2154.95 56 56173.9 55909.3

MokaiaTenu KayecTsa TOBAP3 uality characteristics of goods

Ne Homep Xumuaeckni ¢omn Maceanag 10A8 '/- Chemlul comp ommn mass fraction %

an | naasen C - Nb B | CE.
p- Number x x x x x max
No of hest 100 000 1009 1000 1200 { 0.43%

L L 1152755H 18 . - 10 1 0.3]
11527559 18 29 57 6 ll lS : 12 16 14 H 5 1 0l 032
18 29 56 6 10 15 12 16 13 5 5 I 0.1 0.32

2. 1152776H 19 26 46 7 9 i1 t 16 22 H] 5 10 1 0.31
1152776P 18 26 49 5 8 14 i {5 3 5 5 1 02 03!
18 26 48 5 8 14 i1 16 31 5 5 1 02 031

Cr+Co+Ni+Mo+V <1 % Nb+V £0.06 % Nb+V+Ti<0.15%
TIpoxamkenue ua a6opote ~ The continuation on the back

PJSCINTERPIPE NIZHNEDNEPROVSKY TUBE ROLLING PLANT®
INTERPIPE UKRAINE, Dnepropetrovsk, 21, Stoletava str. 053447

NTRP Tel.ffax +38(0562) 34-90-99

H/S X 08/S 9 8 MO TS 901V 13s8q 'qBIS 92251 L BeH 9EQSEE| JBPIO 61 (8UM LLYOSSOLYL :0d




EXHIBIT F REV. 0
ASME RECEIVING INSPECTION REPORT

CLIENT_Z2gp 47 o /A JOBNO. /&/645- Q P.O. NO.
PLATE -
SPEC.NO. SAS76 _GRADE 70 T1_ /% T (1)
MIN. THICKNESSREQD __AY2 T2 /4
HEATNO. 2 7524 £9 -2, T3 /%
MFG. BY NUCoOR 7%
M.T.R. NO. Pt L 76 ° (I3)  (T9)
HARDNESS TESTIFREQD. _ (42 W 48~ W
CONFORMS TOCODE  [1({(¥ES) NO
HEADS
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2 (L
HEAT NO T3
MFG. BY T4
M.T.R.NO. PGIUG-7T9____
L
HARDNESS TEST IF REQD LK.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS L.D.R.
CONFORMS TO CODE O ves((JOC nwNo
PIPE
SPEC.NO.SA GRADE T1 1 (L)
MN. THICKNESS REQD T2 /
HEAT NO T3 -
MFG.BY T4
MFG.IDENTIFICATION L ™ @
M.T.R.NO.
HARDNESS TEST IF REQD T
CONFORMS TO CODE YES 1010 NO y
FITTINGS
FLANGES - COUPLINGS - NOZZLES —- COMPONENTS CONFORMS TO CODE
YES | NO
NO. [ SizZE | P.S.. DESCRIPTION MFG.BY | MARKING | OTHER INFORMA
CHECKEDBY__\/\/ DATE_3-28-2o/R APPROVED BY QC MANAGER. DATE,




To: BISE WELDING & FABRICATING

AMERICAN ALLOY STEEL, INC.

.
.

02/13/2018 From

5190414

.

AA PL#

553368

S.0.#:

6768

P.O.#:
Item

4 (1 PC) 1/4" X g6 X 127

.

Nucos Sree. Tusc.'Al.aas.q, ING,

Page:1 of 2
MILL TEST CERTIFICATE > :
1700 HOLT Ro N, . @ C ol
Tusca]oosa, AL 35404-1000 8
800 800-8204 2 -t

cus:onerservice@nucortusk.com 2~ Zéz\‘ v
Load- Number - Tally . [Mi11: Order. Numbar PO-NO | 'Line No |Part: Number- Certificate Number. Prepared
T155922 00000000731912 IN~1$6793-001 112217 3 $73191201-1 06/22/2017 12:4p
Ordar Description: Sold T0:

Hot Ro11 Plate From Coil

AS16 70, 0.2500 IN x 96.000 IN x 480.000 IN
Quality Plan Description:

Ship 10

AMERICAN ALLOY STEEL HOUSTON Tx AMERIC. AL&OY :
AMERTCAN ALLOY STEEL Houston Tx ?LATE#

AS1670 .43 Cev: A516-70/ASME SA516-70AR-15 g CE NORM TESTS Sent TO:
- Shinped . |7 Hoat/Sap Certified| - sl SELAE BN ey BT R ~Mo:- I'- Cb. vl A T T B G I'sn v aa
7F0S19F A752329-01 2ex A752329 [ 0,20 1.03 10.011}0.003 9.19 1 0.14 | 0.04 0.04 [0.0129(0.002 0.004/0.024]0.001 0.008{ 0.0001 0.0009 |0.005| 0.40
> 7F15258 A7S2459-02 +w A752459 | 9,21 1.05 §0.015]0.005 0.22 10.16 { 0,05 0.05 $0.016|0.000 0.000/0.033[0.001 0.0091 0.0000 0.0024 |0.008] .41
7F1525¢C A752459-02 wis A752459 | 0.21 1.05 10.015]0,005 0.22 J 0.16 | 0.05 0.05 |0.016]0.000 0.000{0.033 0.001{0.009{ 0. 0000 0.0024 {0.006| 0.47
Ceguﬁedaqmowyoftbe '
onginal, retained in 3
AME CANA;.LOY STEEL, INC.
Revicwed By
Marcuryhasnowomein contact with this Product during memanuiacmdng pmoessnorhasany mercury been used by the We herebyeamfymatmepmduadescnbedabovepassedaﬂoﬂhe!esxs required
Manufacturing process, Certified in accordance with EN 10204 3.1. No welg fepair has begn performed on this material
Normalized tagt <otipons at 1650fforaueas130 par inch of thickness Malarialuscf:mmiamwl

1SO 8001;2015 Registered, PED Certified

tanue

indicates Heats melted ang Manufactured in the US A

by the Specifications,

YA




BISE WELDING & FABRICATING

To

02/13/2018 From:AMERICAN ALLOY STEEL, INC.

5190414

AA PL#:

593368

S.0.#

: 6768

P.O.#
Item

4 (1 PC) 1/4" X 96" X 127

Nucor Sress TUBBALODS’A, INe,

MILL TEST CERTIFICATE

5 e ok

LVave
3-28-/8€
36’5# jé/éﬁ Page:2 of 2
l
1700 HOLT Rp N.E,
Tuscaioosa, AL 35404-1000
800 300-8204
castumerservi:e@nucorrusk.:o-

[Load Number Tally lui‘ﬂ— Order Nugbep PO-NO | Line NO Part Numbep Certificate Number Prepared
T155922 0000000073197 IN-156793-007 112217 3 $73191201~1 06/22/2017 12:40
Grade’ TR & Customer:
Order Description: Sold To:
Hot Ro11 Plate From Coiy AMERICAN ALLOY STEEL HOUSTON TX
AS16 70, 0.2500 IN x 96.000 IN x 480.0p0 TN Ship TO:
Quality Plan Description: AMERICAN ALLOY STEEL Houston TX
AS1670 .43 Cgv: AS16-70/ASME SAS16-70AR-15 LO CE NORM TESTS Sent TO:
-Shipped: |. Certified - Heat/Slak. - Yield | Tensile SY/T- | ELONGATION % iBend: I Hard | " Charpy Impacts (Ft-1bs) Shear % “Test’
Item | " gy - " Number - J k1| usi | ogc 2T ok mg” Size nm 1 3 3 Avg 1 2 3 Avg | Temp
7FOS19F | S7FO519RTT A752329-01 #x+| 51 7 73,5 | 72.3 | 34.5
7FOS19F | s7FosioFTT A752329~01 ##4| 57 o 78.3 172.8 ] 25.2
7FOS19F | S7RO510MIT A752328-01 wew| 55 4 72.5 | 76.4 | 32.6
.7?0519F S7FOSIONBT | A752329-03 = es 54.6 | 75,5 723 31.7
7FOS19F | S7FO510NFT A752329~01 o*e| 57 6 77.9 1 73.9 | 31.8
7FOS19F | S7FO519NMT A752329-01 *+«| 57 5 1.7 | 711.8 [ 35.8
- 7F1525B | s7F1525RTT A752459-02 *++{ 555 73.3 168.9 | 31.7 ]
7F1525B | S7F1525FTT A752459-02 *+x| 57 g 78.9 | 73.3{ 26.7
7F15258 | S7F1525MIT A752459-02 *ex| 55 ¢ 74.6 | 7a.4 | 271
715258 | S7F1525NRT A752459-02 *++| gg o 8.3 1740310
7F15258 | S7F1525NFT A752459-02 #xs | g 3 81.5 { 72,6 | 30.8
7F15258 | S7F1525NMT A752459-02 *++| 55 4 80.6 | 72.5 | 318
7F1525C {S7F1S2587T A752459-02 *w« | 50 ¢ 73.3 1 68.9 | 31.7
7F1525C | s7risaseyr A752459-02 *x+] 573 78.9 73,3 [ 26.7 R
7F1525C | s7r1s25MTT A752459~02 *#u} 55 ¢ 74.6 | 74.4 | 27.1
7F1525C | S7F1525NBT A752459-02 =++[ o o 8.3 17240 [ 31.0
7F1s25C [ S7Fisosney A752459-02 +v+ 17592 | 815 o3¢ 30.3 ]
| 7F1525C | s7e1s2spmr A752459-02 *+*+| 55,4 8.6 | 72251 315 |
Ttems: 3 pcs, 12 Weight: 39205 i8S

o

Mercury has not come in contact with this product du

plate from coil
1SO 9001:2015 Reglstared, PED Cerlifieg

Y

indicatas Heats melled and Manufactured in the USA.

2= ‘.%

™ Quilin Yu - Metallffgist




EXHIBITF REV.0

ASME RECEIVING INSPECTION REPORT

CLIENT_ 748 #F oV JOBNO._/8/65-9_ P.O.NO.____

(L)
PLATE
SPEC.NO. SA S/ GRADE_7O Ti__3/8 (T1)  (T2)
MIN. THICKNESSREQD__ /2 T2 3/8
HEATNO.__RI3 X6 R hoo T3.3/8
MFG.BY £0C&2.0 & MYTa-L T4 3/8
M.T.R. NO. ~/r L (T3) (T4)
HARDNESS TEST IF REQD.__ /A W 2% )
CONFORMS TO CODE [ E@s) NO
HEADS
SPEC.NO.SA___ GRADE T1 T
MIN. THICKNESS REQD T2 T4 T2 (L)
HEAT NO T3
MFG. BY T4 T3
M.T.R.NO. PGIUG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS LD.R.
CONFORMS TO CODE J ves (OO wNo
PIPE
SPEC.NO.SA GRADE T1 1 (L)
MN. THICKNESS REQD T2
HEAT NO T3 -
MFG.BY T4 o
MFG.IDENTIFICATION L T4 - ©
M.T.R.NO.
HARDNESS TEST IF REQD )
CONFORMS TO CODE vyEs .0 NO 4
FITTINGS
FLANGES — COUPLINGS - NOZZLES — COMPONENTS CONFORMS TO CODE

YES | NO
NO. [SIZE | P.Si. DESCRIPTION MFG.BY | MARKING | OTHER INFORM

CHECKEDBY_~/~¢ DATE__2.27-18 APPROVED BY QC MANAGER. DATE,




ArcelorMittal Burns Harbor Plate F 277
wm& US HWY 12 Bums Harbor, Incian
SIOPMENT NO. OATE BM CAR OR VEHICLE NO.
804-09262 ) [“06-29-17 l CSS-CHGO~UP BNSF 545743]
s 8
[+ H
t 1
-] P
T T
[-] -]
A TITY |

72 seAuL | par HEAT ne. | Teoowss | “womomow | LENGTH [ o | rose %ﬁ& I RED
&1 SRR o] bo. [ A ™| INcHES 1INcEES INCHES POUNDS PSI PSI IN % &

QUALITY STEEL MELTED & MANUFACTURED IN THE U. S. A.
PLATES - ASTM AS16-~06 GR 70 PVQ KID FINE GRAIN PRAC CE FOR INFO PER IIW
FORMULA, ASTM A516-06 GR 65 PVQ, ASTM AS516-06 GR 60 PVQ, ASME SAS1é

MFST

GR

70 PVQ 2015 EDITION, ASME SAS516 GR 65 PVQ 2015 EDITION, ASME

SAS16 GR 60 PVQ 2015 EDITION, FIRST TST AS ROLLED-ADD'L TENSION PER
TST PC HEAT TREATMENT --- MILL TEST PCS NORM 1650F FOR 1HR/IN AIRCL

PLTS CONTAIN < 1% NI, NOT RESULPHURIZED, BHN <=200 PER NACE.MROI'IS

WELD REPAIR WAS PERFORMED ON BELOW PLATE(S)

MFST MILL SERIAL# & PATTERN# MFST PPI 0071739-
0001 MFST TEST CERTS IN ACCORD PROCEDURES IN EN
10204:2004 TYPR 3.1,& PLTS MEST CONTAIN < 1%

NI, NOT RESULPHURIZED, BHN <=200 PER NACE
MR0175 ~ LIFT MAX 5 TON UNLDG FORK
LIFT-SIDE

CO# P15811 GH 403-1244
TEST SPECIMENS LABORATORY HEAT TREATED AND YIELD STRENGTH @ .5% E.U.L.

E564108

8

13X68400 3 3/8 96 480 14703 55400 77900 B 24
54200 76000 8 25

(M55)MFST REF#:51A0375MD

T OQUENCH TEWPERATURE T-TEMPER TEMPERATURE N-NORMALIZE TEMPERATURE
: oy - CHARPY IMPACT
sera. e T (. JE—— mgl sze [oREST [ENeRGE T LBS [ simawg  orEe
vo.| museerR :
Nk el INCHES s t | 2T 3 t 2] 3 1 2T 3
CHEMICAL ANALYSIS MCUAID
PEATRE clw ] s [T = wlﬁiﬁ]VlﬂlA‘[slalNIBﬂ"w
813X68400 .16 1.08 .016 .004 .314.231 .18 .03.006.002.002.029.0002 .002.006.003
CE
.37 MTR’S Approved !
Date: l /l
Initials: Y
J

Inﬁymmmm-umdmeewdunmMhMMMMWBmWthUmmh
reQuirtmants of ng 6PECHICEtON ched above. mummnmmmummnnwmmum.nm.
R. SPANGLER I]‘;ﬁ LSS

BHPLTRPT.TIF

SUPY. QUALITY ASSURANCE



EXHIBIT F REV. 0

ASME RECEIVING INSPECTION REPORT
=4 P.O.NO.

CLIENT_ #4247 ico o JOB NO.

{L)

0

PLATE
SPEC. NO. SA_S76GRADE__ 70 T1__ /2. am (1)
MIN. THICKNESSREQD__ & T2 //2
HEATNO. 822 2.39730 T3 /2
MFG.BY g2 C&0R MiTTrs T4 /2.
M.T.R. NO. ALk L & (T3) (T4)
HARDNESS TESTIFREQD.__ A& w Y W)
CONFORMSTOCODE [ E@ NO
HEADS
SPEC.NO. SA GRADE T1
MIN. THICKNESS REQD T2 (L
HEAT NO T3
MFG. BY. T4
M.T.R.NO. PGIUG-79
L
HARDNESS TEST IF REQD LK.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS .DR.
CONFORMS TO CODE O ves (JOC  wNo
PIPE
SPEC.NO.SA GRADE T1 (L)
MN. THICKNESS REQD T2
HEAT NO T3 "
MFG.BY T4
MFG.IDENTIFICATION L T4 -
M.T.R.NO.
HARDNESS TEST IF REQD T3
CONFORMS TO CODE YES U000 NO
FITTINGS
FLANGES - COUPLINGS — NOZZLES - COMPONENTS CONFORMS TO CODE
YES | NO
NO. [SIZE [ PS.I. DESCRIPTION MFG.BY [ MARKING | OTHER INFORM
CHECKEDBY v~y DATE_«-27-/& APPROVED BY QC MANAGER. DATE,



[
CYCLONE STEEL SERVICES. LLC T/SIRAIC-HT BILL OF LADING 1956545
4950 W. GREENS ROAD ' HOUSTON. TX 77066 . Date:03/19/18
PHONE: 713-635-5555 ' FAX: 281-537-7144 Page:l
Delivery Carrier:DELIVERED
( CONSIGNOR CONSIGNED TO: MOOROL
CYCLONE STEEL SERVICES, LLC MOORE CONTROL SYSTEMS, INC
4950 WEST GL?fNa ROAD TAZS XDV ClonmoTron poan
HOUSTCON, TX 70566 AT Tw Josao0
"{bL—l -T‘ic'\‘ e S 7
DAY TUD M A TDED
— = - o 7

PmlLn DESCRIPTION

CUSTOMER P.0. NUMBER
CUSTOMER MATERIAL

| S.C. NUMBER OUE DATE

HEAT NUMBE

i

CODE

SLAB

DRILL

MATERIAL: NO CHINA OR INDIA
MARKING: MARK ALL PARTS WITH B0 # AND BOM #
181652033) 1 516-70 AS ROLLED PRINT 1/2 X 6 X 9 1/16 PRINT # BOM # 19 Notes:
187978 03/14/18 822739730 HG72227 20
181635033J 5 A 35 PRINT 3/8 X 2 X 3 1/16 PRINT # 80M i 25 Notas: DRILL
18797¢ 03/14/18 280309 1
280312 339
Sub total:

i5

[aN]
OV U b

~Ny

4




CYCLONE STEEL SERVICES, LLC
4950 W. GREENS ROAD HOUSTON, TX 77066
PHONE: 713-635-5555 ' FAX: 281-537-7144

- PN T S e L e =7 - - = e
LNge FOLIoWLNg 1ZCUMenLTs e reduestell [Cr szies cradsr 157
oA - 2 2,18 OT7+%47

INDTL o - 50 o . Tz

o n T Sy ey e — W N
DOC 1 REEFLRENC NUMEBER DATE

L

o e o . N St =L
00 -0.350 28227235 g2z RRZTOZ 1% 0z 1971
~ r ~ = - G 7o ~ ) C:
9] -0.37 280309 1z 03419, 1
by A e B o b i
0 -0.37 28021z 18 0371%,/18
M =7 3 0O%00 T e i< i
) .37 180330 L 0319 1%
37 380041 Lz C2 1%'18
111 Test Rercrios ol ot}

LYCLORE SLZE)l osfaceEs;; AL

TR [P S % = =

Crdar Cate ¢ g3 18

E . MBS BT DI e et s

LAUSTE eithyse LUNIRDL. SYSTEMS, TNT

Crim o S 181458550307

i ST L = . _—— e T o

QE ] Sa (v L. 727874

Sg 425 Lrdaser i, _Q/J/C




ArcelorMittal Burns Harbor Plate

QUALITY ASSURANCE US HWY 12 Bums Rarer tndiara
REPORT OF TEST AND ANAYLSES _ -

Si HPMENT NC . DATE SHIPPED CAR OR VEHICLE NO. {
803-28334 12-31-17 CSS—CHGO:QP LMIC 266002
- ——e o ‘ - L.
5‘( s i‘
° H
| !l
5 |
T T
o S,

|
NPT [ ' S SiZE AND QUART 7Y i YiELD TENSILE | AF FRAG
9! semaL | pat! HEAT NO THICKNESS | WIDTHOR DA, | LENGTH T WEGHT POINT | STRENGTH,  ELONG RED
T) Numaer | NO | NUMBER PCS R
£ M ! ! 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 CE FOR INFO PER IIW

FORMULA, ASTM A516-06 GR 65 PVQ, ASTM A516-06 GR 60 PVQ, ASME SAS516

GR 70 PVQ 2015 EDITION, ASME SA516 GR 65 PVQ 2015 EDITION, ASME

SA516 GR 60 PVQ 2015 EDITION, FIRST TST AS ROLLED-ADD'IL TENSION PER
TST PC HEAT TREATMENT --- MILI TEST PCS NORM 1650F FOR 1HR/IN AIRCL

~-=— TEST CERTS IN ACCORD PROCEDURES IN EN 10204:2004 TYPE 3.1,&

PLTS CONTAIN < 1% NI, NOT RESULPHURIZED, BHN <=200 PER NACE MR0175

NO WELD REPAIR WAS PERFORMED ON BELOW PLATE (S)

MEFST - MFST MILL SERIAL# & PATTERN$# MFST PPI (0073558-
0001 MFST TEST CERTS IN ACCORD PROCEDURES IN EN
10204:2004 TYPE 3.1,& PLTS MFST CONTAIN < 1%
NI, NOT RESULPHURIZED, BHN <=200 PER NACE
MRO175 - LIFT MAX 5 TON UNLDG FORK
LIFT-SIDE

CO# P15999 GH 405-1101A

TEST SPECIMENS LABORATORY HEAT TREATED AND YIELD STRENGTH @ .5% E.U.L.

H072227 822239730 2 1/2 120 480 16336 44400 73400 8 27
50400 73300 8 26
(M55)MFST REF#:51A0500MD
C-QUENCH TEMPERATLAE Ry waa TIEVPER TEMPEAASLAE NNCEVA_ZE TEMPERATURE
vea FT LESCHARFYIMPACT MILS
SERIA. - jPAT ;»f~; RARD 8END o ol sizz |os EST [ =nzRe SHEAR %) LAT EXP
NJMBER  INC | NUMBER BN I{IHCEINEE:SSS B SiZ R rEMBh T R e
[ == CHEMICAL ANALYSTS TMALAS
HEAT NeMBE] c 1w | = | 5 1 sl o N L v I w7~ T = oo | v T s 3w
822739730 .17 1.04 .010 .005 .325.225 .17 .03.003.002.002.032.0002 .002.004.002
CE
.38 MTR'S Approved
‘ Date: 1[111’/)8
Initials: \

cerify inal tne above resulls ars a ‘rue and corect cory of actual "esults cortained in "ecords maintained Sy ArceicrMintal Bums Fardor end are i fuli compiance with the
recuwsments of the spez:ficatior =ted above Tnis 1est raocrt connat B gitarec and must be lransmittec Intact wth ary subscuent turd pary lest mports, If requirsd

SHOLTRPT TIF SUPY QUALITY ASSURANCE

SPANGLER ng LSS



EXHIBIT F REV. 0

ASME RECEIVING INSPECTION REPORT

)

CLIENT 24eovros  JOBNO. /8/66—9  P.O.NO.

(L)
PLATE
SPEC.NO. SA5/¢ GRADE__ 70 T1_ 8/¢ Ty (12
MIN. THICKNESS REQD___ ot~ T2__3/8
HEATNO.____ 2803 12, 13.3/8
MFG.BY__AH A1 58 A- T4 3/8
MTR.NO_ QU RZ R0 L 2% (T3) (T4)
HARDNESS TEST IF REQD.___“sf- W 3 -6 ? W)
CONFORMSTOCODE [ E@ NO
HEADS
SPEC.NO.SA_____GRADE T1 T
MIN. THICKNESS REQD T2 T4 T2 L
HEAT NO T3
MFG. BY T4 T3
M.T.R.NO. PGIUG-79
L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS 1.DR.
CONFORMS TO CODE 0 vyEs[[JOOC wNo
PIPE
SPEC.NO.SA GRADE T1 {L)
MN. THICKNESS REQD T2 X
HEAT NO T3 T
MFG.BY T4
MFG.IDENTIFICATION L T4 -
M.T.R.NO.
HARDNESS TEST IF REQD ™
CONFORMS TO CODE YEs U000 NO A 4
FITTINGS
FLANGES - COUPLINGS — NOZZLES — COMPONENTS CONFORMS TO CODE

YES | NO
NO. [SiZE | P.S.. DESCRIPTION MFG.BY | MARKING | OTHER INFORMA

CHECKEDBY__~/Y DATE_}- 20 -/& APPROVED BY QC MANAGER. DATE,




EXHIBIT F REV. 0
ASME RECEIVING INSPECTION REPORT

CLIENT 2202 47710/ JOBNO.__/2/62-9 P.O.NO.

PLATE b
SPEC.NO.SA $7£ GRADE_7O_T1__3/5 T @)
MIN. THICKNESSREQD____~NA. T2 3/8

HEATNO.__ 28 0309 T3 3/8

MFG.BY___AH M3 & T4 3/ 8

MTRNO_ B/ EIABOP L 2" T3 (19
HARDNESS TESTIFREQD.___~# W 3 //5° ()
CONFORMSTOCODE [ E@ NO

HEADS

SPEC.NO. SA GRADE T1

MIN. THICKNESS REQD T2 (L
HEAT NO T3

MFG. BY. T4

MTRNO.____ PGUGT

L
HARDNESS TEST IF REQD L.K.R. THICKNESS MEASURED AT STRAIGHT FLANGE
NO. OF IDENTICAL HEADS 1.D.R.
CONFORMS TO CODE O vyEs([JOJC nNo
PIPE
SPEC.NO.SA GRADE T1 (L)
MN. THICKNESS REQD T2 '
HEAT NO T3 -
MFG.BY T4 o
MFG.IDENTIFICATION L ™ g g
M.T.R.NO.
HARDNESS TEST IF REQD T
CONFORMS TO CODE YEs .0 NO y
FITTINGS
FLANGES - COUPLINGS — NOZZLES — COMPONENTS CONFORMS TO CODE
YES | NO
NO. [SiZE [PS.L. DESCRIPTION MFG.BY | MARKING | OTHER INFORMA

CHECKEDBY__ v \/ DATE_3.20-/ E APPROVED BY QC MANAGER. DATE,



P
ﬂmv ALTOS HORNOS DE MEXICO

MILL TEST CERTIFICATE
PROLONGACION JUAREZ SIN NUM

50

AHMSA:QUALITY WITH THE STRENGTH OF STEEL
COLONIA LA LOMA MONCLOVA COAHUILA 25770
2

E»f‘
D‘{ 7€ ;'."’:‘i{,e

Bl

183808

cosToRER - ] W G P T o

AHMSA INT/ 16.01.2018 ] CONTAINED THE RECORDS OF THE COMPANY
ADDRESS
- — - e ING. RAMIRO C| NCHACA
PRODUCT

STECKEL PLATLE M('.CHANICA.WE SHAND CERTIFICATION
fge e e S e e - CHEMICAL COMPOSITION R s +
HEAT SPECTFICATION ¢ Mn i 5 o1 G Cr NI Mo Al v Ch Ti
280309 ASTM ASG/AGME SASG 1DIG 0.180  0.840 0.01) 0.007 0. 20 0.0% 0,02 0.017  0.004 0.04% 0,002 0.002 0.002
280312 ASTM A3G/ABME SA3G EDIS 0160 0860 0.018 0.606 0. 12 U 0,046 0031 0,018 0.00Y 0.044 0.00. 0.002 0. 002
HEAT 13
280309 0.0002
<8B0412 0.0002
:
HEAT LLAR PLATE NO . TLSTRENGTH SELON . T KLONG,
280309 7050 THR400000] 0.ou00 5ALUTHG (KSTS TLULO03(KST) 24(%) 8
280309 7130 718405300 0.3745¢ ATLBET(KE) TH.A95 (KST) 25 (%) 3]
280309 7140 /184052001 0. 35 49905 (Kl T0.454 (KsT) 20 (%) 8
280309 7150 718a055001 0. 3750 HO 341 IKST) TIL0T0(KSY) ST H
280309 /160 1184028001 0. 2500 NALABZIKST) TLAA2(KET) 27 (%) 4
280312 FARRY 1182052000 .7500 a4 K 67 UHLS (KS1) 20{(%) #
280312 /ia0 7186052004 0..25%00 51 14228 (KST) 20 (%) &
2803120 T154 YIRH0A9000 Uoho0 0 (KT P2U507 (KAL) 24 (%) 8
+ " . T e SHTPPED PRODUCT - - e -
HEAT PLANCHON PLATE NO. THICKNESS (Inch) WiDTH (Ineh)  LARGE (Inch) ORDER LTEM DELLIVERY
280309 FAURE TLRH059001 0.3750 260000 240.0000 0000209478 000030 1002585246
280309 Q070 TLBBOS9002 0.3750 H6. 0000 240.0000 0000209478 000030 1002585246
280309 TO70 71880590073 0.37506 0060 240.0000 00002094974 Qo0ouvie 100258%246
280309 F0°70 TLIHEO0S9004 0.2374%0 26,0000 240.00006 0000209478 000030 1002585246
280309 7070 7188059005 0.374h0 26,0000 2400000 0000209478 0000630 1002585246
280309 10774 7188059004 0.3750 960000 2400000 0000209474 000030 1002585246
2801309 7070 TIBBOH9607 G.3750 ¢6 L0000 240.0000 0000205478 000030 1002585246
4280309 TO70 T18E059008 33750 96,0000 240.0000 0000209474 0000130 1002585246
280312 1040 7188060001 O.374%0 90000 2400000 0000209478 000030 1002585246
480312 7090 7188060000 03750 S6.0000 240.0000 0000209478 Q00030 1002585244
280312 7030 7188060003 0.37%0 96,0000 240.0000 000020947y 000030 1002585246
280312 7090 7188060004 0.375%0 96,0000 240.Q000 000209478 00030 1002585246
280312 70490 TLHB060009 0.37%0 96,0000 240.000u 00C0209478 000030 1002585246
280312 70490 /188060008 0.3750 96,0000 240.0000 0000209478 040030 Loozs85246
480312 THYO 71880060007 0. 3750 96,0000 2400000 0000209474 © 000030 1002585246
— ey, . S— I8SUED S1li93332
\HMSA'S COMPROMI§§ 1S ONLY WITH THEﬁUSTOMER MENTIONED IN THISCERTIFICATE, AHMSA WILL ONLY ACCEPT THE OR!GIN_A_E_QOCUMENT.

CC-01-F.01.a




CYCLONE STEEL SERVICES, LLC | STRAICHT S1L1 OF LADING

-
NeJ
n
LO
w
[

4950 W. GREENS ROAD HOUSTON, TX 77066 Date:03/19/18
PHONE: 713-635-5555 FAX: 281-537-7144 Page:l
Delivery Carrier:DELIVERED L = &
~
o . = s el L 3-20-18
{ CONSIGNOR CONSIGNED TO: MOOROL | B
| CYCLONE STEEL SERVICES, LLC MOORE CONTROL SYSTEMS, INC fab# /B8/6=
| 4950 WEST GREENS ROAD F4IELoaoy poognTron Soan
| HOUSTON, TX 77055 s
14527  I-10¢
_ - _ BANTOO N Ik 17575
p: - - .
TOMER P.0O. NUMBER Pm_n DESCRIPTION

FUS
S.C. NUMBER

DUE DATE

CUSTOMER MATERTAL CODE HEAT NUMBER SLAB PCS WEIGHT

MATERIAL: NO CHINA OR INDIA
MARKING: MARK ALL PARTS WITH PO # AND BOM ff

181655039
187976

181655029
187976

03/14/18

516-70 AS ROLLED PRINT 1/2 X 6 X 9 1/16  PRINT # BOM # 19 Notes: DRILL \///

822739730~ H072227 20 1
A 36 PRINT 3/8 X 2 X 3 1/16 PRINT # BOM # 25 Notes: DRILL

280309 1

280312 39

Sub total:

54




CYCLONE STEEL SERVICES, LLC

4950 W. GREENS ROAD ' HOUSTON, TX 77066

PHONE: 713-635-5555 /' FAX: 281-537-7144
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Semper Fi Fabrication - Packing Slip
Customer Name MCSI - Moore Controls Systems Inc. Delivery Date 4/2/2018
Customer PO# 181655037] Freight N/A
Packing Slip No. PS-001 Items Davit Arm Assembly Kit
Line Item | Quantity Item Description Ordered Back Delivered
Order
1 1 MTR's Package 0 0 0
2 10 2" Pipe S/80 Davit Arms 10 0 10
3 10 2.5" Pipe S/40 Davit Arm Socket 10 0 10
4 20 1/4" NPT Straight Grease Fittings 20 0 20
5 10 3/4" -10 Eye Bolt Assembly w/ 2H Nuts and 1 Flat Washer 10 0 10
6 20 1/2" Plate 4.375" OD x 2.375" ID 20 0 20
7 10 1/4" Plate 1.9375" OD (Davit Arm End Cap) 10 0 10
8 10 1/4" Plate 2.375" OD (Davit Arm Bottom Cap) 10 0 10
9 10 1/4" Brass Wear Plate 10 0 10
10 10 3/4" Flange Hook 10 0 10
11 10 7/8" Flange and Socket Gusset 10 0 10
12 N/A 0
13 N/A 0
14 N/A 0
15 N/A 0
16 N/A 0
17 N/A 0
18 N/A 0
19 N/A 0
20 N/A 0
Notes
7/8" thk gussets approved in lieu of 3/4" on 3/30/18 by Engineering and communicated by Jay Nelson
Proof of Delivery
Customer Signature [ W ———~; Date ?’, 2 -/
Freight Representative . ) /7 ‘i Date
SFF Representative %*M / M/V / / , |Date
T Al
FRM-013 REV. 1 4/2/18



Bvasy Weew Plate

@Fw Wi  Non-Ferrous Metal Works (SA) (Pty) Ltd

EXTRUSION DIVISION
1 The Avenue East, Prospection, Kwa-Zq(u Natal, South Afdce  Reg. No..  1951/000589/07 -
Telephone; +27 (31) 902 7470 Fax; +25 (31) 902 8865 )
- . Test Certificate Numbar TORC026590
: - orks Order Numbsr TOR0026590
- 58'89 Order Number 800438563
Defivery Note No S0-DNOC007164
- involce Number SO-IN00252682
Pucchase Order No. HOU- 12141-XC
Alloy 360
Quntity Ordered 10000 Lbs
Weight Despatched 10251.391 Lbs
4-1/2"DIAX 6-7FT | ASTM B16 C38000 I151
MACHINED BRASS BILLET ASTM B249 1141
Free Cutting Brass ’
HALF HARD
Mechanical/Physlical Test Results
Size1  [Slze2z  |Aren Yisid Strength Tensfle Strength’ Elongation Hardness
mm mm nm? Kg/mm?* Psl Kgmm? P8I . 1% * {Vickers |Bringll [Rockwell
19.91 0.00| 311.34) 2390| 3398885 50.83] 4384675 29.00] 000 000 43.90
18.92 0.00 31485 24,18 3439834 30.98f 4402087 2800 000 0.0 43.90
. Chemical Composition
Charge Number JCu  |2n Fe M1 A NI sn- |Pb- |& As 3 Te
DS377 - 5130 13543 |07 000 000 [002 {007 (287 000 [0 0 [}
Charge Number  |Sb Mg Ti . |Ce Cd Sr Cr Ca Other
DS377 001 |o 0 0 ] 0 o 0 0.00
12:08 pm, Jul 20, 2017
_ ANITAMCGRAY, MTR Administrator

{ QUALITY CONTROLLED | ¢
COPY i

v et sve

2017/06/23
| Date

Wa certify that the material is free from mercury contamination

Signed for on behalf .
Non-Egmous Metal Wpd(s(SA) (PTY) Ltd

e s 4 %0m 00 4 e 48+ e s s
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AMAKSTIL |- INSPECTION CERTIFICATE No. 703436 4014 001 PR

Pages : 1/ 1
Pulerce o Customer's order na. ,..: S04201006753 ages

According to EN 102047 2004 : 3.1 Abe A0)
Order No./ Lot Nag, 14014 Tssued in electronic form .
16 Makcdonska HBrigads 18, Manufacturer’s symbol . ZSK Technical delivery conditions ASTM AS16M:15:ASTM A20M:15/ASTM A370:15 G=200mm
i H . o Kymbo T
iy et of Masednle - N ™ ASME SASI6M:1S/ASME SA370:1/ASME SA20M: 15 G=200mm
» ww.makstil.com ot | Detivered conditions  ,, NR - normalizing rolling .
50% of"—"tol.for thickness and flatness Tssued sm: 10.04.2017
HOT ROLLED STEEL PLATES sat CHEMICAL COMPOSITION
N Dimensions (inch) C |St |Mn P S Al N] Cr | Cu Ni Ti 1Y Nb | Mo| B |Ca |Pb]As [CEV
Heat No. Steel grad 1t P Weight (k| 2| g2 2 ) -3 | 1073 y 2| g -2 3 K] KT IS B o3 1073
""“ ol Bl T e 0 A o A A R R R R
B BO2 [ [ B s i Biz] Ch| cm| c5 2 S o i em 5] oa] o] oez|  ca| cwf o] cse| cwrf et o
476333 | sa/as16M Gr.70 8 | b7 120 480 1105| 171 28! 131] 14| 7| 38} 8 5| 281 8 i 1 1 1] 6
476394 " 8 4 172 120 480 148204 18| 28| 107y 13 51 3l 8y 7| 27 9 1 1 1 11 5

o

Total : 5 18525 MANUFACTURING PROCESS: EAF cn
——— TENSILETES IMPACT TEST SUPPLEMENTARY REQUIREMENTS
) £ T 6] viet | Tensue| FElongution 20 Individual values Mean | Width of gn
Heat No, Plate No. Plate No. Test No. § E Mpa | MPa T 5 Type ‘ ft.l’br - :r::: £ tests piece g
807 wo? ET) w1 enl o o iz i ciny oo o ca (] 41 C4 o i B03
476333 14951-01 14951 1] T| 410] 569 | 255
476394 14927-01 14927 Ly T} 377 | S38 | 275
" 14928-01 14928 t| T| 388 SSU§ 265
v 14929-01 | 149291 1| T| 406| 583 ] 26.5
" 14931.01 | £~ 14931 t| T} 400f 557 250
"ully killed with fne grain sirucue* PRECISE STEEL INTERNATIONAL o0
¥CA A
PO# 6507
Q.D. ‘MAKSTIL' A.
Bend test  cqo . HT# 476394-14931-01 N
Ultra-sonic test g, : PL# 11346 QMcdip.eng LBOGESKE A
Visul and dimensional ispection : without objection QK
}\’(t hereby certily, that the delivered material complics with the terms of the order. RZ TECHNICAL CONTROL A.D. - SKOPJE _
Direction of the test pieve : L - longitudinal; T - ransveisc; £ - in the thickness direction 0]
2 e e et 'm:;l ;.I:O‘ T ansvel 5¢; £ - in the thickness dircctio 1 I " SA51 6‘70 AIR & -@a‘ ! 2.4‘ “) _ ..
Die-stamp marking : tech.manager dipl Eng S.Marinova ¢ 7
Makstil's symbol / Grade / Heat No. / Plate No/CS mark .

N R 1Hs
MRKSTIL AD - Skopie. 1SO 9001:2008 CERTIFIED DY BSI. CERTIFICATE No. M 55589



'@’ ALTOSHORNOSDE MEXICO st "o CoRTIRCATE

AHMSA:QUALITY WITH THE STRENGTH OF

W [O

}lq ?L (0

- 2375 0

- 1.4375 oy

B042575B

e e el e Tl
AMSA INT/Beshert Steel Partmers, LIC d.D.a.Triple-S Steel Supply,LIC 13.07.017 1 CONTAINED THE RECORDS OF
ApbDreEas
5150 N LOOP1604 W San Antonio, Tx. NG RAMRD ICHACA
e STECKEL HOT ROLLED COIL . WECHANICAY TESTA"AND CERTIACATION
+ CHEMICAL OOMPOSITION +
HEAT  SPECIFICATION c m 3 s Si Ty Cr Ni Mo Alt Vv Mb(CD) Ti
~P| 275352 ASTM A 1018 SS 36 TVPB 2. 0.170 0.820 0.014 0.006 0.1400 0.028 0.024 0.018 0.004 0.039 0.002 0.001 0.002
372401 AST™ A 1018 SS 36 TYPE 2. 0.170 0.840 0,010 0.006 0.1300 0.140 0.087 0.057 0.016 0.035 0.002 0.001 0.002
HEAT Nz
275352 0.0053
372401 0.0055
* TEST OF THE PRODUCT - 4
HEAT COIL MO, SIAB THICKNESS{Inch) Y.STRENGTH 7. STRENGTH AELON. T.ELONG.
275352 56208014 7010 0.2550 50,160 (KSI} 70.172(KSI) 12(%) 2
275352 56202012 7050 0.2500 53.666 (KSI) 72.242{ESI) 43(%) 2
3712901 $6210032 7010 0.3750 54.418 {KST} 72.215{KSI) 47(%) 2
372401 $6210033 7020 0.3750 56,250 {KSI) 73.628 (KST) 43w 2
372401 56212001 7030 0.4980 50.760 {KST} 70.294 (KST) 48(%) 2
372401 96224001 7070 0.5000 48,552 (RSI) 68,683 (ESI) 45(%) 2
i SHIPPED PRODUCT -+
HEAT COIL NO. THICKNESS (Inch) WIDTH(Inch) ORDER TTEM DELIVERY CUSTONER CRD
—¥| 275352 $6208014 0.2450 96.0000 0000203343 000010 1002497700 AHIA95T (IVT~T55-K) /
275352 $6208011 0.2450 96.0000 0000203343 000010 1002497700 AHIA95T [VT-T755-K) /
2401 $621200L 0.4980 72.0000 0000203315 000070 1002497700 AHI4954 (aVP-753~KC) /
ECR OONVERSION TO ASTN A36
FCR OONVERSICN TO ASTM A6
COUNTRY OF CRIGIN: MEXICO
- - END OF DATA
Precise Steel International
PO# 6496
HT# 275352
PL# 11331
1/4" A-36 &
| 1SsUED : 50550133
[ARMSA'S COMPROMISE 16 ONLY WITH THE CUSTONER W B N THISCORUIPCATE, AWMSA WILL ONLY A THE OOGINAL MENT,

CCB1-F01-A



PO: vbl Aaron Line: 2 Order: 1338874 Heat: JW18101953 Slab: Descr: HR ROUND 3/4 X20

NUCOR Mill Certification Mo eogzas |
g 31712018 Jewelt, TX 75846
NUCOR CORPORA TION {903} 626-4461
NUCOR STEEL TEXAS ) Fax: (903) 626-6290
Sold To:  NORTH SHORE SUPPLY CO Ship To: NORTH SHORE SUPPLY cO
BOX 9940 WAREHOUSE 5
HOUSTON, TX 77213-0040 12929 MARKET ST
713) 453-3533 HOUSTON, TX 77015
ax: (713) 671-5578 (713) 453-3533
Customer P.0, | 299745 Sales Order 268438.96
Product Group Merchant Bar Quality Part Number 3000075024004W0
Grade A36/A5296R50/CSA44W/50W Lot# | ywigt 0195301
Size | 3/4" (.7500) Round Heat# | JW18101953
Product | 3/4" (.7500) Round 20'A36/A529-50/44W150W §\ B.L.Number | J1-810921
Description A36/A529-50/44W/50W Load Number | J1-403228
Customer Spec Customer Part #
{ hereby cenify that (he malerial described herein has been manufactured in accordance with the specifications and standards listed above and that it satisfies those requirements.
Roll Date: 3/4/2018 Melt Date: 2/28/2018 Qty Shipped LBS: 5,047 Qty Shipped Pcs: 168
ASTM A36/A36M-12 A709/709M-13 GR36, ASME SA36-10 Ed'11 Ad.
ASME SA36-2010 EDITION-2011 ADDENDA
ASTM A709/A700M-13 GR 36 [250]
c Mn P ] Si Cu Ni Cr Mo \ Cb
0.14% 0.85% 0.012% 0.033% 0.21% 0.34% 0.15% 0.14% 0.050% 0.0347% 0.002%
Yield 1: 56,900psi Tensile 1: 73,500ps! Elongation: 21% in 8"(% in 203.3mm)
Yield 2:57,000psi Tensite 2: 73,700psi Elongation 20% in 8"(% in 203.3mm)
ificati : THE REQUIREMENTS OF: ASTM A36/A36M-14, A529/A529-05 GRS50(345), A709/A709M-10 GR36(250); CSA
gﬁg.cg%c-%tf&gfﬁ"ﬂggésw'ﬁeggssow%ssow% AASHTO M270/270M-10 GR36(270); ASME SA36/SA36M-10 MEETS REPORTING REQ lRéMENTS OF EN10204 S
31 .

Comments: E-mail: websales@nstexas.com

| i i i been performed in U.S.A
i ses of the stegl, including melting, casting & hot rolling, have
;. ﬂé?éﬁ?y"fg%tﬁwgnﬂ' cl’w%essngfbeen used in the production or testing of this product. -
3 Yelding o'ri V{eld rf%pair %aagostp%ecqﬁﬁt?gn%ndg%n%ﬁgﬂmis document and may not be reproduced, except in full, without
4. This material conforms ! e
gﬁgggualép:ggg:tgg%,fxrs%&%ot{gti?r?élusion content) and ASTM E381 (Macro-etch) are provided as Interpretation of ASTM procedur:

3y RB - 10 - Rosk Dedails

Bhargava R Vantari
Division Metallurgist

' G-10 October 1, 2017 . . i =
i 02 X v/€ GNNOY ¥H u9seq :qeiS €S810LBLAAL (186K $/8REC| HOPIQ Z 18Ul Uoiey (gA




SSAB Preliminary Test Certificate

1770 Bili Sharp Boulcvard, Muscatine, 1A 52761-9412 **Official copy to follow**

Form TC!: Revision 1. Daic 31 Qct 2000

Customer: Customer P.O. No.: SLC-3352 I Mill Order No.: 41-246235-18 Shipping Manifest : MRO086775
STEELCO
t D iption: M 6-7! ME SAS516-7 R
C/O E. TREVINO Product Description: ASTM AS16.70(06)/ASME LRz Ship Date: 13Jul09 [CertNo: 061162312
P.O. BOX 21119 Cert Date: 13 Jul 09 (Page lof 1)
HOUSTON
TX 77226-1119
Size: 0.875 X 120.0 X 240.0 (IN) (5
Tested Pieces Tensiles Charpy Impact Tests
Heat Piece Piece Tst] YS UTS [%RA |Elong % [T'st Average Abs. Energy(FI'LB) % Shear Tst | Tst|Tst BDWIT
Id id Dimensions Lod (PSI) |(PSD) 2in 8in|Dir| Hardness {1 2 3 Avg |1 2 3 Avg |Tmp| Dir|Siz Tmp %Shr
A9C127  \\  [CO8 0.875 X 120.0 (DISCRL[49000 {75000 2T
Heat Chemical Analysis
id C Mn I S Si Tot Al_Sol Al Cu Ni Cr Mo Ch v Ti CEV ORGN
A9C127 181 1121 .011] <om[ .20 T.031T.0317-29 [ 14 1.13 .04 1.001 1.006 T003 [.43 ] usA

DURING THE MANUFACTURE OF THIS PRODUCT

KILLED STEEL, PRODUCED TO A FINE GRAIN PRACTICE

CEV (IIW) = C + MN/6 + (CR+MO+V)/5 + (NI+CU)/15

100% MELTED AND MANUFACTURED IN THE USA. MTR DIN EN10204 TYPE 3.1 COMPLIANT.
A9C127 cos8 PCES: 1, WGT: 7165

.

\

7/@ PL o 3\»3‘43

MERCURY IS NOT A METALLURGICAL COMPONENT CF THE STEEL AND NO MERCURY WAS INTENTIONALLY ADDED

Precise Steel inernational LLC
PO # 4340

HT # A9C127

PL # 8751

1w WEF. HEREBY CERTIFY THAT THIS MATERIAL WAS
TESTED IN ACCORDANCE WITH, AND MEETS THE

REQUIREMENTS OF. THE APPROPRIATE SPECIFICATION

Cust Part # : FLOOR STOCK

SENIOR METALUURGIST - PRODUCT




PO: vbl Aaron Line: 3 Order: 1338874 Heat: 169720 Slab: Descr; A106 SML GR B 2 S/80 X S/R

proe &

s 8o

Davit Bews

— e
RO INSPECTION CERTIFICATE DIN EN 10204: 2006-01 3.1 7 1-28807
Mmmmha“u“m»&“imwMWQV (Certificate Number TIC 15 100 159230)
Envi 1tal managemant has been certifiad according to ISO 14001:2004 by By TUV Thuringen e.V. (cwmmnctstonsazss)
Occupational heatth and MMM mmnm;@ﬂg»onsas 380012007 by TUV Thuringen 6.V. (Certificate Number TIC 15118 15624)
o) Dualwon mmmmmmmwmmmm mcamm 1702162Y appendix 6
L= Orweceress Tamepe: TpyGe m L] L
E- By nmmmmumwm.mmmmmmm PO aumber
Howep sexasa
o S F
- - m y ; Doomcowwp:u deoxidized steel. \:l::‘omh 60470663
yelorussian Steel -~ management company Typoo!pbo SMLS InEnu. of destination: USA
holding” Country
37, Promyshiennaya streat 247210 Zhiobin ~ Betarus chaum Al-maod. Technical specification level: PSL1 Consigneo:
Tet +375 (2334) 541.29, Fax +375 (2334) 56042 Ypossre capeieempec PSLY Ronyaran:
ww belstes).com qualdir@bmz.gomelby
e Chemical com, % - omaracnd coctes, % —
Credlie
E 8 Nmper| Number oo atoelStandard cist{m| | s|ec|lmlc| n|wm A [Nl B (N[N0 Mot |CEm| Stem
i temp | ttmemp Mapcs CTarwCTmmaspT Cusv making-
2! france | rwpmes Nom max | min | 29- | max | max | max | max | max max | max max | max  max{ max process:
Hope 28 ) 10 | 106 | .030 | 030 | 40 40 A0 A6 08 0010] 08 | 98 1.00
e s | el I 25 | 26 | &3 | 008 | 012 ] 41 | a3 | 28 02 |oz| - |on]oca] on|os| s2 | 40
8 ace. 10 ASME SASVSA-TIM-29013 MM(M
1 | 160720 | 173543 mﬁm ?.t:::::::” l 28 1.2z St 003 | 012} .11 A3 | 25 { 002 | .02 | .014 - |.0021.0010{ .016 | .018 52 A4 ﬁlﬁaam
NACE MR 0TS0 151502503 sad ""’,‘;;‘_f,, ] 27| St o0 o)) o1a |26 002 02| 0m4| - |oo2foo02].0t6] o8] 56 | 1a
FED 912VEC, NACE MR $103-2012 . R— . S N—
Dimensions — Passspm Quantity ~ Keneacrso Mochanical properties - Memeraoe cacicras
Tensile Tost - towrmen v pecromen CVNMWMKV
wmsmnmsmum. Asmm
g 5 Bec acc. to c-mmo.nm Dimension of specimen
oD wr Longth NACE MR Bpunss 0TS aoes
53 Dpasserp Torupsa Armee ii %ig ‘fohl length 0175-2:2009 ASTM A0 0,167 x 0,304 inch
= Croam L] T -, "y mv‘
e ormane NACE MR Yield ton | Ratio P
i 3§28 we Gress oo | hength | tonghu [ T
2 \L i 2 3 Hervo Seymo prencre Texywscm dinsi Rtag/ Padom yasps
[ g‘f Ra Ras Yp::- Rm {npanamane)
3
F 3
‘ [x[T]
mm | tnch | mm Jinch | m | ® t Ib ¢ B | m [ a |506506% | pat psl * min 10 .
il Kool B Il P27 W54 ' ore ' orer . on HBW | min70000 | min42100 | emin22 1| 2 | 3 [Aversge
1 1603 ]2375] 554 |0.218] 6.0 ] 200 | 3 | 973 | 6.047 17740.57] 8.055 [17767.03) 1069.05 | 3507.3 154 | 156 78000 53000 ¥ - 41 J 37 ] 35 38 68
TOTAL 3 173_ 8.047_|17740.57| 8.089 [17767.03] 1069.05 3507.3
Perzonal for NDT — methods | pongestructive Electric estod/Eddy current NDTAIT Hydrostatic testing according
ET and UT is quaiified acc, toat ¥ Marcq Technological test mga&.‘“ .
10 150 9712, fovel I " 4 o | Resulta:ok | SEFYS"0 Roguite:. | Tamonanemcue wrmrees Resuits: ol poi
o - e 57 Y3k~ with hote {© 2.2 mew 0,128 inch) A106/A106M P: 2970 pei Pesymurar.
"',',-'“""'r’“'m"m mmemwummmm Duration: emin 6 sec
s 3¢ d Technical Control inapector: Shchemetiova
A, Orpen vaeracmro merpone
- Visually measuring test was performed with satisfactory resutt. ) On Bahplbe! BMEREGaien Brvowasie S
63, Xnofiorks-managesment
-Mcmld repalr. Fmo!memury and mercury containing compounds. m:1 .07. 2049 skapicst
-Coum oaougln a.wam.gmmm process). QUA!J ROL

£1 U9PIO € BUr] UoJBY |9A :0d

d/sXog/se




PO: vbl Aaron Line: 4 Order: 1338874 Heat: D04522 Slab: Descr: A106 SML GR B 2 1/2 S/40 X S/R

oL RS

5}"/0 IO-SOC kc{_(

HAS NOT BEEN PERFORMED ON THE MATERIAL
© THE CERTFICATION 15 INTENDED ONLY FOR PRODUCTS LISTED. MODIFICATION TO OR UNAUTHORIZED LSE OF THIS CEATIFICATION 1§
smvmmmvumumummummmmm

CERTIFICATE NO. T Q20171109102 Page1/1
DATEOFBSUE  : 09.NOV.2017 ' S - | I ¥ § VB ILJIN Steel Corporation
CONTRACTPPIO) NO. ;710823 INSPECTION CERTIFICATE Jeonju Plant Address
COMMODITY : SEAMLESS CARBON STEEL HOT FANISHED PIPE : : 1746 Hoguk-ro, Imsil-eup, Imsil-gun, Jeollabuk-do, Korea 556-
> ASTM AS3 2012 EtioryALOS 2005 Eden 77 805 TEL : 82-63-730-4574 / FAX : 82-63-730-4798
STANDARD *  ASME SAS3/SA106 201S Edition //
5 APT SL FORTY-FIFTH EDITION, 2012 EN10204 3. 1 - / EN10204 3. 2 D SUPPUER ILJIN STEEL Corporation
Manufacturing Pipe End HEAT
R
o, w/o ORDER SIZE QUANTITY TOTAL (Type) TREATMENT e REMARK
(HEAT NO) LENGTH THE HARDNESS DESCRINED HEREIN COMPUANC|
D oD wr LENGTH PCS e 1 2 3 :nmammmm. uom::zm gy
tbs / ft TOTAL ( lbs/ft ) L *R - CHEMICAL COMPDSITION REQUREMENT FOLLOWS NEXT
1 | ST17100114 2469 2875 0203 " 420° 207 . 550 5042520 8694.00 HF BEP N/A ASTM AS3 B = ASTM ASIS : TABLE 1. REMARX O
04522) ASTM AI06 B & C - ASTM ALOGBAC : TABLE 1 (REMARK B
. - APESL: TABLE & (REMARE b)
R ASME SA53 8 NO WELD REPAIR WAS PERFORMERD.
@ ﬂ ASME SA106 B & C [* NO MERCURY AND LEAD, MERCURY COMPOUNDS OR MERCURY
|SEARING INSTRUMENTS ANO/OR EQUIPMENT HAVE BEEN USED IN
APISLB (PSLI)  Lapuy MANNER WHICH MIGHT CALSE CONTAMENATION IN
LAPIXA2 (PSL1)  [MANUFACTURE. ASSEMALY, OR TEST OF MATERIAL.
== o7 Sio T T 5. P CONTENT (SPEC. MAX 0.010%): 0.0018%
HYDRO TENSLE TEST TMPACT AATT >
‘ CHEMICAL COMPOSITION(%) st {GAGE LENGTH Tesr  [PATONESS| BINDING | | RANNG | Ly | HYORO of |+
N N Test : 508401 3em) asnaezy [ASTMED}| YT Test = —— NN
. WO D )]s e wRe L) "
No.f* T e | e fregy | ® 1 £
iUl clc|simel el s cr|nifmolacufar] nifvinl e uslvivi| va [ceq ¥ - [V oo Wtemp T | OMRC Ne(legt SkpXam § M | o : 1] e
. - Sl ey Aur M | ow Ll Teme: ¢ fTems: <| 4 | s .
41 X100 <R | Xx1000 X100 X1000 *S{*%6y{*7| 8| -9 *10 pl | P | el pt ] % ‘t | pw . vl el™
Spec max| 25 vsfo[0fwfo]s]w ) 1] fous 044 or 2970 | 1905 Sls|:
. MIN wln| s 42100 | 70300 | 286 3924 Mlas
1isnzoonnef i 2 inr|w e Ju{ef2fwlolalzialos]os 0.03 039
(04522) foaj f2afusfo{s fufa)as|w]aa|aafafscelos! Joos 06
g pafar Jasfnsfe | s Jax|afa fao)af2e)2]2]oafoa] ooy 036 G s 64383 | 24203 { 335 859 < | «
70239 |82350 | 324 72
872
el
* *1-.NF: Nmmaﬁmfomnmlﬂf Hot Finished / = LA: Ladle Analysis / BA : Billet Analysis / PA : Product Analysis 410 - UT Ultrasonic Test / EC : Eddy Current Test /
‘CF: 'S = CueNi+CreMo+V : Magnetic Particle Test/ EM : Electro Maanetic Inspection
NOTE '2-5359 WEM/FEP Plain End = Nb+V P TubulavoerteT of ASTM E8 Fia.12
*3 <A :As Rolled / s\A Sness Rzueved *7 - NbeV+Ti *F - full Section Tvpe 'ASTM EB Fig11
001' IMT"‘ lzed & T d - 'ﬂ-gﬂ»m *“G~Good /L - dinal / °F - Ti
N N kzed ) lso *9 - C+Mn/6 .
Third party Section : owtnmv!lmwmtmmm»(mms&mmmommmmmmmmmm -
RESILTS OF £ ACCEPT
ov::muwmmgunwo:g!mmmssenmmm»mmwmammtmm YOUNG KYU SEa

Manager of QM Dept.:

€1 43I0 ¥ ‘su] uoley jaA (O

¢Z5v0Q 1e2H v.88e

NS Q0LY 19837 :qels

YSX0ob/Se/Lzguo



/ //7,_[-7 A _/ / MOORE CONTROL SYSTEMS, INC

m:ws&mﬂfqrmwt&vw (emstuctice Stmu
Prose 2813300087 W MSETTOC

Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 |-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 5

NDE REPORTS / NDE TECH
CERTIFICATIONS




Moore Control Systems, Inc.
///‘ J" ] 14827 I-10 East
mm; cam SYSEME.‘ l?l(. Baytown, TX 77523
2 b g B o & o P 281-385-0009
F 281-392-7727

CERTIFICATION STATEMENT

This document certifies that _VASILE VITAN has the training and experience, has met all qualification
requirements in accordance with Moore Control Systems, Inc. procedure for the qualification,
certification, and training of nondestructive test personnel and is hereby certified in the applications

listed below.

EXAMINATION RESULTS

METHOD MT PT VT
LEVEL I ] [}
GENERAL EXAMINATION 80 94 80
SPECIFIC EXAMINATION 100 100 90
PRACTICAL EXAMINATION 96 95 95
COMPOSITE SCORE 92 96 88
Original Test Date: | 02/20/2018
Performance Evaluation in accordance with ASNT SNT-TC-1A and CP-189.
Date of method evaluation: 02/20/2018
Next method evaluation / certification due on or before: 02/20/2023
EXAMINED AND / OR APPROVED BY: TITLE: LEVEL Nl ASNT CERTIFICATE # [ 170794

&%ﬁ{ K“}’? DATE. 02/20/2018 WILLIAM R.K. GOOLSBY



GOOLSBY TESTING, INC.

2620 WILSON ROAD P.O. BOX 1416
HUMBLE, TEXAS 77347-1416
(281) 540-1255 FAX (281) 540-8125

CERTIFICATION STATEMENT & VISUAL ACUITY RECORD

This document certifies that _JUSTIN REPP_has the training and experience, has met all qualification
requirements in accordance with GOOLSBY TESTING, INC. procedure for the qualification, certification,
and training of nondestructive test personnel and is hereby certified in the applications listed below.

EXAMINATION RESULTS
METHOD RT MT PT VT uT
LEVEL H ] 1l ] N/A
GENERAL EXAMINATION 82 80 90 86 N/A
SPECIFIC EXAMINATION 94 95 90 90 N/A
PRACTICAL EXAMINATION 95 95 95 94 N/A
COMPOSITE SCORE 90 90 92 90 N/A
Original Test Date: | 10/07/2017 | IDENTIFICATION NO.: | 4388
Performance Evaluation in accordance with ASNT SNT-TC-1A and CP-189
Date of method evaluation: 01/10/2018
Next method evaluation / certification due on or before: 01/10/2023
Next Visual Acuity evaluation due on or before: 01/10/2019
VISUAL ACUITY RECORD

NEAR-VISION ACUITY:

AS PER ASNT SNT-TC-1A, THE EXAMINATION SHOULD ENSURE NATURAL OR CORRECTED NEAR-DISTANCE ACUITY IN AT LEAST ONE EYE
SUCH THAT THE APPLICANT IS CAPABLE OF READING A MINIMUM OF JAEGER NUMBER 2 OR EQUIVALENT TYPE AND SIZE LETTER AT THE
DISTANCE DESIGNATED ON THE CHART BUT NOT LESS THAN 12 INCHES ON A STANDARD JAEGER TEST CHART.

| CONFIRM THAT THE CANDIDATE: (PLEASE MARK ONLY ONE BOX)

X] MEETS THE JAEGER NUMBER 2 OR EQUIVALENT TYPE REQUIREMENTS WITHOUT CORRECTION
[ MEETS THE JAEGER NUMBER 2 OR EQUIVALENT TYPE REQUIREMENTS WITH CORRECTION

[] DOES NOT MEET THE JAEGER NUMBER 2 OR EQUIVALENT TYPE REQUIREMENTS

DISTANCE-VISION ACUITY:

THE EXAMINATION SHALL EQUAL SNELLEN FRACTION 20/30 OR BETTER IN AT LEAST ONE EYE, EITHER CORRECTED OR UNCORRECTED.

| CONFIRM THAT THE CANDIDATE: (PLEASE MARK ONLY ONE BOX)

(X] MEETS THE SNELLEN FRACTION 20/30 REQUIREMENTS WITHOUT CORRECTION
[] MEETS THE SNELLEN FRACTION 20/30 REQUIREMENTS WITH CORRECTION

[] DOES NOT MEET THE SNELLEN FRACTION 20/30 REQUIREMENTS

COLOR VISION:

A TECHNICIAN WHO PASSES ISHIHARA TEST (SHORT OR LONG) IS ACCEPTABLE.

| CONFIRM THAT THE CANDIDATE CAN DISTINGUISH CONTRAST BETWEEN THE COLORS USED IN THE NDT METHOD(S)
CONCERNED, AND/OR HAS PASSED AN ISHIHARA TEST EITHER CORRECTED OR UNCORRECTED.

EYE EXAMINATION: SHADES OF GRAY

THE INDIVIDUAL SHALL BE CAPABLE OF DISTINGUISHING SHADES OF GRAY ON "EYE EXAMINATION: SHADES OF GRAY". THEY MUST USE
A HARD COPY OR ON THE COMPUTER SCREEN AT A DISTANCE OF 30-50 cm (11 13/16" - 19 11/16") UNDER NORMAL DESKTOP WORKING
LIGHT CONDITIONS. THE PASSING GRADE IS A MINIMUM 20 OF 25 CORRECT READINGS.

| CONFIRM THAT THE CANDIDATE CAN DISTINGUISH CONTRAST BETWEEN THE SHADES OF GRAY USED IN THE NDT
METHOD(S) CONCERNED, AND/OR HAS PASSED THE "EYE EXAMINATION: SHADES OF GRAY" EITHER CORRECTED OR
UNCORRECTED.

WILLIAM R.K. GOOLSBY o2/
EXAMINER'S NAME (PRINT/TYPE) MM-ZK -7
ASNT LEVEL Il 01/10/2018
APPOINTMENT / TITLE DATE OF EYE EXAMINATION
EXAMINED AND / OR APPROVED BY: TITLE: LEVEL Ili ASNT CERTIFICATE # | 170794

W%Z «%ﬂ DATE: 01/10/2018 WILLIAM R.K. GOOLSBY



W | REPORT NO.: /44 &
L/ Lo omasmas e NON-DESTRUCTIVE

Cgerig§ D el S« it o » G EXAMINATION REPORT

Bsars Pervomsl Boary Vabe, Slearn Cootral o Sooe 1981

JOB NO.: /865 DATE:_J - 22 -201BFACILTY: %AYTOWN Okaty 0O )
PART NO.: - , SERIALNO.: /816 &5 — 3 PART DESCRIPTION:
EXAMINATION PERFORMED: ﬁ{ MTOPTJUTO VT PROCEDURE NO.: 5 OO REV. 1841
CODE/ACCEPT CRITERIA:  ASME SECT. Vil [@DIV.1, [JOIV.2, ASME B31.3, SERVICE____— _, B31.4[] B318(] API-1104 ]
AWS D1.1 [] CONNECTION TYPE [] STAT. LOADED NT [] CYCL. LOADED NT [J TUBULAR CONN. OTHER [J: -
MATERIAL: CS [¥ 88 [J OTHER: O — SURFACE COND.: AS WELDED ['GROUND [] CLEANED
EQUIPMENT
EQUIP. DESC. MANUFACTURER MODEL NO.. SERIAL NO.. CALDUE DATE
YOKE Contour Probe B100 11342 3/14/2019
LIGHT METER N/A N/A N/A N/A
BLACKLIGHT  _ N/A N/A N/A N/A
UT SCOPE N/A N/A N/A N/A
TRANSDUCERS N/A N/A N/A N/A
CABLES N/A N/A N/A N/A
CAL. BLOCKS Parker TB-10 11328 4/16/18
CONSUMABLES
CLEANER PENETRANT DEVELOPER MAG. PARTICLE | CONTRAST PAINT COUPLANT
MANUFACTURER | N/A N/A N/A Sherwin Sherwin N/A
BRAND/TYPE N/A N/A N/A B.0O. No. 1 CP-2 N/A
BATCH NO. N/A N/A N/A 727-D42 78-H-23 N/A
. TECHNIQUE
wf AC YOKE [Q WET [] DRY [] FLUORESCENT Mcoz_on CONTRAST, LIGHT INTENSITY 4100 FC__ ", SURFACE TEMP AMB__ Vv~
MT RADIOMETER MODEL _.__, SERIALNO _____ CAL DUE DATE

[J TYPE | FUORESCENT (3 TYPE 1l VISIBLE [] A WATER WASH, [1 8 LIPOPHILIC, [ € SOLVENT [J D HYDROPHILIC

PT A T DWELLTIME, ~ _ DEVELOP TIME, LIGHT INTENSITY _~ SURFACE TEMP __~
RADIOMETER MODEL: _—_, SERIALNO. =, CAL. DUE DATE

zz [ ST. BEAM [J ANGLE BEAM [J 45° [J 60° [] 70° TRANSDUCER SIZE & FREQUENCY

VTA/A {0 DIRECT, [J REMOTE BORE SCOPE, [} REMOTE VIDEO, LIGHT INTENSITY _ —
RADIOMETER MODEL: _—— , SERIALNO.. __~— CAL DUE DATE: —

EXAMINATION RESULTS
INDICATION CODES: NR = NO RECORDABLE INDICATION, L = LINEAR INDICATIONS, C = CRACK, NI = NO INDICATIONS
IDENTIFICATION | SIZE/THICKNESS | ACC./REJ. | IND.CODE | WELDER STENGIL REMARKS
Nav/a B Acked| L2 oo | M| Q)
LAY 4 ol -
L. V)
_BQQ‘ Ond P 2 O Py dal
A~ ST F 4
22 1 by s
Rl ~&ds Was AecaPlayh
A~ e  YiuP OF JNSPscTionN
A
CERTIFICATION 7
7
7&5%&& Jilau T ed-22-20!8
TECHNICIAN
SIGNATURE LEVEL DATE
CLIENT DATE JOB HOURS

SIGNATURE



ﬂ{ :I [ RIOORE CONTROL SYSTEAS, NC.

Engieering & Dsign © Rl Sappant @ Febrication & Bidings © Corshction

|
Bocrs Perseas], oaro Vebe. Blcare Coatrel o o 1951 |

REPORTNO.: (2.7

NON-DESTRUCTIVE
EXAMINATION REPORT

JOBNO.:
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PART NO.:

—

CODE/ACCEPT CRITERIA:  ASME SECT. Vill MDI'V. 1. [JDiV.2. ASME B31.3,
AWS D1.1 [] CONNECTION TYPE [J STAT. LOADED NT [J CYCL. LOADED NT [] TUBULAR CONN. OTHER [J:

MATERIAL: CS m/SS [J OTHER: [J

DATE @& —¢7-(&  FACILITY: [1BAYTOWN [AKATY

O

O

SERIAL NO.: /5 / é 5 - 9 PART DESCRIPTION: _P M 4. C& SEPALATDR -

EXAMINATION PERFORMED: [Q/MT OPTOUTOVT PROCEDURE NO.. 5000

o

—

REV. 18-1

SERVICE - . B31.4[0 B31.8[0 AP-1104 []

SURFACE COND.: AS WELDED [{GHOUND [J CLEANED

EQUIPMENT
EQUIP. DESC. MANUFACTURER MODEL NO.: SERIAL NO.: CAL.DUE DATE
YOKE Contour Probe B100 11342 3/14/2019
LIGHT METER N/A N/A N/A N/A
BLACKLIGHT N/A N/A N/A N/A
UT SCOPE N/A N/A N/A N/A
TRANSDUCERS N/A N/A N/A N/A
CABLES N/A N/A N/A N/A
CAL. BLOCKS Parker TB-10 11328 4/16/18
CONSUMABLES
CLEANER PENETRANT DEVELOPER MAG. PARTICLE | CONTRAST PAINT COUPLANT
MANUFACTURER | N/A N/A N/A Sherwin Sherwin N/A
BRAND/TYPE N/A N/A N/A B.O. No. 1 CP-2 N/A
BATCH NO. N/A N/A N/A 727-D42 78-H-23 N/A
TECHNIQUE

MT

RADIOMETER MODEL:

[JAC YOKE [ WeT [J DRY [0 FLUORESCENT [] COLOR CONTRAST, LIGHT INTENSITY +100 FC /SURFACE TEMP AMB /
T SERIALNO.. __~ 7 CAL DUE DATE:

—

~—— DWELLTIME.

PT )(A

a—

——

SURFACE TEMP

—

[0 TYPE | FUORESCENT [J TYPE I VISIBLE {J A WATER WASH, [] B LIPOPHILIC, [J C SOLVENT [J D HYDROPHILIC
DEVELOP TIME. LIGHT INTENSITY

RADIOMETER MODEL: __ =" SERIAL NO.. _~— CAL DUE DATE: _~—
uT,
% [ sT. BEAM [J ANGLE BEAM [ 45° [] 60" [] 70° TRANSDUCER SIZE & FREQUENCY ____ —
Vs [J DIRECT, [] REMOTE BORE SCOPE. [] REMOTE VIDEO. LIGHT INTENSITY __~—
/ RADIOMETER MODEL: __ 7= SERIALNO.: _"_ _ CAL. DUE DATE: _——

EXAMINATION RESULTS

INDICATION CODES: NR = NO RECORDABLE INDICATION, L = LINEAR INDICATIONS, C = CRACK, NI = NO INDICATIONS
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GT TICKET/ORDER ID#: RT46- 18-05 -43236-4 -*-

Goolsby Testing, Inc. RAD'OGRAPHY RE PORT This Box for GTL Office
2620 WILSON ROAD - P.O. BOX 1416 Use Only:
HUMBLE, TX. 77347-1416 J/N#: 18165-9 P.0.#: 181656629A
PH:281.540.1255 FX:281.540.8125 §£N#: 0 GTi: 0
Technician:|  JUSTIN REPP | 46 1 Date:| 05/16/18 i Report: | 04 { REV: | /Nt 18165-9 F@m
P.0.#: 181656629A GTH:
Manufacturer:] MOORE CONTROL
DI :148.000 in. Thickness:[00.375 in. Material Type:|cs | Weld Thickness:|00.475 in. | Weld Reinforcment:[00.100 in.
Source to Object (Min.):]24.000 in. Source to Film (MAX.):|24.000 in. Source side of object to film:|00.475 in. #Film in cassette: |1 |ASME Req.:[uw-52 (spot)
Wall Exposure:|Single Viewing: |Single Spec.: |ASME Section VIil Div.1 PED(97/23/EC):[N/A Procedure #:{2000 {Rev.:|18-1
Radiation:]IR-192 Curies: {26 Focal Size |00.160 in. I Film Mfg.:|Agfa Film Type:|D7
Voltage Amperage: Penetrameter Size:|B Pack Placement: IFllm Side Shim Thickness:|N/A
Markers:{Film Side Front Lead Screens:|0.005 Back Lead Screens: 0.005 - Technique Used:|D
¥

e I

bateaarr o ot emapamance

A B C

Radiographic Terms and Abbreviations

oBT-Burn Thru eBTA-Burn Thru Area ¢C-Crack eP-Porosity ¢NW-Narrow Weld eLC-Low Crown eFA-Film Artifacts
*NF-Non Fusion_ eGP-Gas Pocket elU-Internal Undercut *QU-Outside Undercut elP-Inadequate Penetration

*S1-Slag Inc u_s\on OSL-ﬂjg Lin
Weld Numbe Film Number Interpretation Remarks Weld Number Film Number | Interpretation Remarks
C1 B 1-2 Accepted Q
C2 1-2 Accepted B1

Accepted by: v 'l té éﬂﬂ m ey ié ¢ z wé Z . 5 - ﬂf - 7 &|pate: 05/16/18 Level Il Radiographer: JUSTIN REPP
Representative of: {; T2 S IN’C . Level It Interpreter: JUSTIN REPP

V4 4) 2
The results reported represent options only and are not to be considered as warranties or guaranties of quality classified or usability of material examined. In no event shall the liability of Goolsby Testing, Inc. as to any items inspected or tested (including any fiabitlty as to selection and/or resuits of such tests) exceed the charge of Goolsby Testing, Inc. for the
ity fi ing the by the s tield upon signing of field ticket.

inspection of such items, We shall assume no
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11050 W. Little York Rd, Bldg. G + Houston, Texas 77041
Office: [713) 937-8168 « Fax: (713) 937-8198 Rev. 2015
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Moore Control Systems, Inc.
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~

COMPRESS Pressure Vessel Design Calculations

Vessel No.: VERTICAL 2-PHASE SEPARATOR
Job: 18165
Customer: Marathon Oil
P.O.: 181656011A
Designer: L. Rodriguez
Date: January 20, 2018

King Design Group, Inc.
14011 Park Drive #113
Tomball, TX 77377
markkdg@sbcglobal.net

ISSUED FOR
APPROVAL

Mcsi#: 18165 DATE: 1/29/18
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Settings Summary

COMPRESS 2018 Build 7800

ASME Section VIii Division 1, 2017 Edition

Units

U.S. Customary

Datum Line Location

3.00" from bottom 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 1"
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

Butt welds

Tapered per Figure UCS-66.3(a)

Disallow Appendix 1-5, 1-8 calculations under 15 psi

No

Hydro/Pneumatic Test

Shop Hydrotest Pressure

1.3 times vessel MAWP
[UG-99(b)]

Test liquid specific gravity 1.00

Maximum stress during test 90% of yield
Required Marking - UG-116

UG-116(e) Radiography RT4

UG-116(f) Postweld heat treatment None
Code Cases\Interpretations

Use Code Case 2547 No

Use Code Case 2695 No

Apply interpretation VIil-1-83-66 Yes

Apply interpretation VIlI-1-86-175 Yes

Apply interpretation VIlI-1-01-37 Yes

2/149




Apply interpretation VIiI-1-01-150 Yes

Apply interpretation VIIil-1-07-50 Yes
Apply interpretation VII-1-16-85 No
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 Yes
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 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 | King Design Group

License Commercial

License Key ID |24086

Support Expires | April 21, 2018

3/1489




Pressure Summary

Component Summary

P T
Identifier Design | Design ":?g;-r Exn:r?'lmon -I:-:g,aec‘:
(psh) | (°F)
TOP HEAD 250 150 -40.4 Note 1 No
Straight Flange on TOP HEAD 250 150 -40.4 Note 2 No
SHELL RG 2 250 150 -40.5 Note 3 No
SHELL BRG 1 250 150 -39.9 Note 4 No
Straight Flange on BOTTOM HEAD 250 150 -39.8 Note 6 No
BOTTOM HEAD 250 150 -39.8 Note 5§ No
NLET (C1) 250 150 -32.3 Note 7 No
WATERLLC (C10} 250 150 -165 Note 8 No
RBELIEF (C13) 250 150 -155 Note 8 No
WATER LEVEL LOW (C14) 250 150 -165 Note 9 No
OIL LEVEL HIGH (C15) 250 150 -155 Note 8 No
WATER QUTLET (C2) 250 150 -185 Note 10 No
GAUGE GLASS (C3A) 250 150 -155 Note 11 No
GAUGE GLASS (C3B) 250 150 -1565 Note 12 No
SUPPLY GAS (C4) 250 150 -34 Note 13 No
DRAIN (C5) 250 150 -155 Note 14 No
GAS QUTLET (C6) 250 | 150 | -a23 | Nozzle| Note7 | No
Pad | Note 15 No
SAFETY HEAD (C7) 250 150 -155 Note 8 No
PI(CB) 250 150 | -155 Note 12 No
MANWAY (M1) 250 | 150 | -a1.8 |Nozele|Notel6 ) No
Pad | Note 17 No
Chamber Summary
Design MDMT -20 °F
Rated MDMT -31.8 °F @ 250 psi
MAWP hot & corroded 250 psi
(1) This pressure chamber is not designed for
external pressure.

Notes for Maximum Pressure Rating

Note # Detalls

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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Note #

Notes for MDMT Rating

Exemption

Details

Straight Flange governs MDMT

Material impact test exemption temperature from Fig UCS-66 Curve B = -20°F

2- | Fig UCS-66.1 MDMT reduction = 20.4°F, (coincident ratio = 0.796) UCS-66 governing thickness = 0.375 in
Material impact test exemption temperature from Fig UCS-66 Curve B = -20°F g . . _ .
3- | Fig UCS-66.1 MDMT reduction = 20.5°F, (coincident ratio = 0.7953) UGS-66 governing thickness = 0.375 In
Material impact test exemption temperature from Fig UCS-66 Curve B = -20°F g h . _ .
4- | Fig UCS-66.1 MDMT reduction = 19.9°F, (coincident ratio = 0.8008) UCS-66 governing thickness = 0.375 in
5. | Straight Flange governs MDMT
Material impact test exemption temperature from Fig UCS-66 Curve B = -20°F g . . _ .
6. | Fig UCS-66.1 MDMT reduction = 19.8°F, (coincident ratio = 0.8017) UCS-66 governing thickness = 0.375 in
Flange rating governs:
7. | Flange rated MDMT per UCS-66(b)(1){b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
8. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.0479).
9. | Nozzle is impact test exempt to -155°F per UCS-66(b})(3) (coincident ratio = 0.0481).
10. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.0592).
11. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.0161).
12. | Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.016).
Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F y . . _ .
13. | Fig UCS-66.1 MDMT reduction = 14°F, (coincident ratio = 0.8597) UCS-86 governing thickness = 0.3125 in.
14. | Nozzle is impact test exempt per UCS-66(d) (NPS 4 or smaller pipe).
Pad impact test exemption temperature from Fig UCS-66 Curve B = -20°F : . . _ .
15- | Fig UCS-66.1 MDMT reduction = 14°F, (coincident ratio = 0.8597) UCS-66 governing thickness = 0.375 in.
Flange rating governs:
16. | Flange rated MDMT per UCS-66(b)(1)(b) = -31.8°F (Coincident ratio = 0.8818)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F
17, Pad impact test exemption temperature from Fig UCS-66 Curve B = -20°F UCS-66 governing thickness = 0.375 in.

Fig UCS-66.1 MDMT reduction = 19.9°F, (coincident ratio = 0.8011)
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Nozzle Schedule

Specifications

Nozzle Impact
e JIdentifier Size Materials Tested Normalized | Fine Grain Flange Blind
SA-106 B Smis NPS 6 Class 150
ct INLET NPS 6 Sch 80 (XS) Nozzle pipe No No No N Atos No
c10 WATERLLC | NPS 2 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
c13 RELIEF NPS 2 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
ci4 WATELg";VEVEL NPS 2 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
Ci5 | OILLEVELHIGH |NPS 2 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
C2 | WATEROUTLET |NPS 3 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
3A | GAUGE GLASS NPS 0.5 Class 6000 - | \o/7i6 SA-105 No No No N/A No
threaded
NPS 0.5 Class 6000 -
Cc3B | GAUGE GLASS e Nozzle SA-105 No No No N/A No
c4 SUPPLY GAS NPS 0.5 Class 6000 - |\, 10 SA-105 No No No N/A No
threaded
cs DRAIN NPS 2 Sch 80 (XS) Nozzle SA‘":)S.'DZ Smis No No No N/A No
SA-106 B Smis
c6 GAS OUTLET NPS 6 Sch 80 (XS) Nozzle pipe No No No | NPS6Class150 |\,
WN A105
Pad SA-516 70 No No No
c7 SAFETY HEAD NPS 2 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
NPS 0.5 Class 6000 -
c8 Pl threaded Nozzle SA-105 No No No N/A No
SA-106 B Smis NPS 18 Class NPS 18
M1 MANWAY NPS 18 Sch 80 Nozzle pipe No No No 150 Class 150
SO A105 A105
Pad SA-516 70 No No No
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Nozzle Summary

Reinforcement

Shell Pad
Nozzle | OD tn | Reqtn a Corr | Aa/Ar
A1? | A2?
mark | (in) | (im) (in) @in) | (%)
Nom¢t | Designt | Usert | Width | tpad
(in) (in) (in) (in) (in)
C1 |e6625| 0432 | 028 | Yes | Yes | 0.375 | 0.2985 N/A N/A 0 | 106.3
cto 3 0.3125 | 0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
c13 3 |0.3125 ] 0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
1 3 |0.3125 | 0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
c15 3 |0.3125 | 0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
C2 | 425 | 0.375 | 0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
C3A | 1.5 | 033 [0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
c3B | 1.5 | 0.33 |0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
ca 1.5 | 033 |0.0625 | Yes | Yes [0.3125" [ NA N/A N/A 0 | Exempt
C5 |[2.375| 0.218 | 0.154 | Yes | Yes |0.3125* | NA N/A N/A 0 | Exempt
Cc6 |[6.625| 0.432 | 0.28 | Yes | Yes |0.3125* | 0.2687 2 0375 | 0 | 1805
c7 3 |0.3125 | 0.0625 | Yes | Yes [0.3125* [ N/A N/A N/A 0 | Exempt
c8 1.5 | 0.33 |0.0625 | Yes | Yes | 0.375 N/A N/A N/A 0 | Exempt
M1 18 | 0.938 | 0.1368 | Yes | Yes | 0.375 | 0.3004 2 0375 | 0 | 109.9

*Head minimum thickness after forming

tn Nozzle thickness
Reqtn Nozzle thickness required per UG-45/UGT16 )
Increased for pipe to account for 12.5% pipe thickness tolerance
Nomt | Vessel wall thickness
Designt | 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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Thickness Summary

Component Data

Component Material | Diameter | Length | Nominalt | Designt | Total Corrosion | Joint Load
Identifier (in) (in) (in) (In) (in) E
TOP HEAD SA-516 70 48 OD 12.1563 | 0.3125* 0.2967 0 1.00 | Internal
Straight Flange on TOP HEAD SA-516 70 | 480D 2 0.375 0.2986 0 1.00 | Internal
SHELLRG 2 SA-51670 | 480D 120 0.375 0.3509 0 0.85 | Internal
SHELL RG 1 SA-51670 | 48 0D 120 0.375 0.3533 0 0.85 | Internal
Straight Flange on BOTTOM HEAD SA-51670 | 480D 2 0.375 0.3007 0 1.00 | Internal
BOTTOM HEAD SA-516 70 48 OD 12,1563 | 0.3125* 0.2993 0 1.00 | Internal
it Kirt #1 SA-516 70 40 OD 16.17 0.25 0.0156 0 0.55 | Seismic

*Head minimum thickness after forming

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
Externat External pressure governs
Wind Combined longitudinal stress of pressure + weight + wind
governs
Seismic Combined longitudinal stress of pressure + weight + seismic
governs
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Weight Summary

Weight (Ib) Contributed by Vessel Elements

Component :::‘:,! Ct::"l’et:::ad Insulation Iglsl:::l:: Lining +P|i‘l,cl|:?d S T Surfa;:‘: ke
New |Corroded | New | Corroded
TOP HEAD 260.4 260.4 0 0 0 0 0 0 633.5 633.5 21
SHELLRG 2 1,901 1,901 0 0 0 0 0 0 75978 | 7,597.8 125
SHELLRG 1 1,874.1 | 1,874.1 0 0 0 0 3,076.2 | 3,076.2 | 7,633.5 | 7,633.5 124
BOTTOM HEAD 263.8 263.8 0 0 0 0 629.3 629.3 629.3 629.3 21
Support Skirt #1 138.4 138.4 0 0 0 0 0 0 0 0 28
Skirt Base Ring #1 108 108 0 0 0 0 0 0 0 0 11
TOTAL: 4,545.6 | 4,545.6 0 1] 0 [1] 3,705.5 | 3,705.5 |16,494.1 | 16,494.1 331
*Shells with attached nozzles have weight reduced by material cut out for opening.
Weight (Ib) Contributed by Attachments
Component LI N:I:I;:s& P;::(’:d ';:::z::: Trays Su::l’rts Rlcn“g:s& ‘ﬁ,’:j:l s“"af; Aree
New | Corroded | New | Corroded
TOP HEAD 0 0 46.4 46.4 0 0 0 0 0 0 2
SHELL RG 2 0 0 38.6 38.6 0 0 0 0 0 0 2
SHELLRG 1 0 0 5182 5182 0 0 0 ] 0 0 8
BOTTOM HEAD 0 0 1.1 11 0 0 0 0 0 0 0
Support Skirt #1 0 o] 0 0 0 0 0 0 0 0 0
TOTAL: 0 0 604.4 604.4 0 0 0 0 0 0 13

Vessel Totals

New | Corroded
Operating Weight (Ib) | 8,856 | 8,856
Empty Weight (Ib) 5150 | 5,150
Test Weight (Ib) 21,644 | 21,644
Surface Area (ft2) 344 -
Capacity** (US gal) 1,973 1,973

attachments.

**The vessel capacity does not include
volume of nozzle, piping or other

5,150

Vessel Lift Condition

Vessel Lift Weight, New (Ib)

Center of Gravity from Datum (in)

101.5514
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Hydrostatic Test

Horizontal shop hydrostatic test based on MAWP per UG-99(b)

Gauge pressure at 70°F 1.3*MAWP*LSR

= 1.3"250"1
= 325 psi

Horizontal shop hydrostatic test

Local test | Test liquid | UG-99(b) | UG-99(b)
Identifier pressure | static head | stress |pressure
(psi) (psi) ratio factor

TOP HEAD (1) 326.71 1.7 1 1.30
Straight Flange on TOP HEAD 326.708 1.708 1 1.30
SHELL RG 2 326.708 1.708 1 1.30
SHELL RG 1 326.708 1.708 1 1.30
Straight Flange on BOTTOM HEAD 326.708 1.708 1 1.30
BOTTOM HEAD 326.71 1.71 1 1.30
DRAIN (C5) 325.89 0.89 1 1.30
GAS OUTLET (C6) 325.959 0.959 1 1.30
GAUGE GLASS (C3A) 326.504 1.504 1 1.30
GAUGE GLASS (C3B) 326.504 1.504 1 1.30
INLET (C1) 325.959 0.959 1 1.30
MANWAY (M1) 326.938 1.938 1 1.30
OIL LEVEL HIGH (C15) 326.343 1.343 1 1.30
Pt (C8) 325.87 0.87 1 1.30
RELIEF (C13) 325.898 0.898 1 1.30
SAFETY HEAD (C7) 325.898 0.898 1 1.30
SUPPLY GAS (C4) 325.87 0.87 1 1.30
WATER LEVEL LOW (C14) 326.343 1.343 1 1.30
WATER LLC (C10) 325.898 0.898 1 1.30
WATER OUTLET (C2) 325.918 0.918 1 1.30
(1) TOP HEAD limits the UG-99(b) stress ratio.

(2) 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 -1.8 °F so the brittle
fracture provision of UG-99(h) has been met.
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Wind Code

Building Code: ASCE 7-10

Elevation of base above grade 1.00 ft
Increase effective outer diameter by 1.00 ft
Wind Force Coefficient, Cf 0.7000
Risk Category (Table 1.5-1) 1l

Basic Wind Speed, V 115.00 mph
Exposure Category B

Wind Directionality Factor, Kd 0.9500

Top Deflection Limit

6.00 in. per 100 ft.

Topographic Factor, Kzt

1.0000

Enforce min. loading of 16 psf

Yes

Hazardous, toxic, or explosive contents

Vessel Characteristics

No

Height, h 23.2628 ft
Minimum Diameter, b Operating, Corroded |4.0000 ft
Empty, Corroded |4.0000 ft
Fundamental Frequency, n, Operating, Corroded | 19.9582 Hz
Empty, Corroded [ 20.1052 Hz
Damping coefficient, § Operating, Corroded | 0.0250
Empty, Corroded | 0.0200

Table Lookup Values

2.4.1 Basic Load Combinations for Allowable Stress Design

section 2.4.1:

Load combinations considered in accordance with ASCE

5. D+P+P,+06W

)

06D+ P+P,+06W

Parameter Description

= Dead load

= Internal or external pressure load

= Static head load

= [mlnlo

= Wind load
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Wind Deflection Reports:

Operating. Gorroded

Empty. Corroded
ind Pressur

culations

Wind Deflection Report: Operating, Corroded

Component B?;;:?::ge Etetlye DS ClasICiModuisg nerta WI:;ag:;::' at Tgt:e!avl""a':d Miﬁgll'l':gai petisction
Base (in) ) E@09psh) [ (") | "gonom (by | Bottom (iby | Bottom (ibrtty | 2 TOP (M)
TOP HEAD 264.9979 5.00 29.0 * 0 48 30 0.0093
SHELL RG 2 144.9979 5.00 29.0 0.7672 0 528 2,998 0.0087
SHELL RG 1 24.9979 5.00 29.0 0.7672 0 1,008 11,862 0.0039
BOTTOM HEAD (top) 16.17 5.00 29.0 * 0 1,042 12,617 0.0003
Support Skirt #1 0 4.33 29.0 0.2974 o] 1,098 14,059 0.0001
*Moment of Inertia | varies over the length of the component

Wind Deflection Report: Empty, Corroded

Component | Bottom ahove | E#tve 0D | Elasioodus | iner | ypcy'Sicar o | 'Shearat | omentar | Detiecton
Base (in) Bottom (lbyg) Bottom (lb) | Bottom (Ib¢-ft)
TOP HEAD 264.9979 5.00 29.4 * 0 48 30 0.0092
SHELL RG 2 144.9979 5.00 29.4 0.7672 0 528 2,998 0.0086
SHELL RG 1 24.9979 5.00 29.4 0.7672 0 1,008 11,862 0.0038
BOTTOM HEAD (top) 16.17 5.00 29.4 * 0 1,042 12,617 0.0003
Support Skirt #1 0 4.33 29.4 0.2974 0 1,098 14,059 0.0001

*Moment of Inertia | varies over the length of the component

Wind Pressure (WP) Calculations

Gust Factor (G7) Calculations

Kz =2.01* (Z/Zg)¥e
= 2.01 * (2/1,200.00)0-2857

gz =0.00256 * Kz * Kzt * Kd * V2
=0.00256 * Kz * 1.0000 * 0.9500 * 115.0000?
=32.1632* Kz

WP =0.6 *max[qz * G * Cf, 16 Ib/ft2 ]
=0.6 *max[qz * G * 0.7000, 16 Ib/ft? ]
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Height Z Kz qz WP (psf)
() (psf) Operating { Empty | Hydrotest New | Hydrotest Corroded | Vacuum
15.0 0.5747 | 18.48 9.60 9.60 N.A. N.A. N.A.
20.0 |0.6240(20.07 9.60 9.60 N.A. N.A. N.A.
25.0 0.6650 [ 21.39 9.60 9.60 N.A. N.A. N.A.

Design Wind Force determined from: F = Pressure * Af , where Af is the projected area.

Gust Factor Calculations

Operating. Corroded
Empty, Corroded

Gust Factor Calculations: Operating, Corroded

Vessel is considered a rigid structure as n, = 19.9582 Hz > 1 Hz.

Z =max[060"h,z..1]
= max| 0.60 * 23.2628 , 30.0000 ]
=30.0000
- =¢c*(33/2)
=0.3000 * (33 / 30.0000)"/6
=0.3048
L. =1*(z/33)
= 320.0000 * (30.0000 / 33)0-3333
= 309.9934
Q =Sqr(1/(1+0.63*((b+h)/L,)%83))

=Sqr(1/ (1 + 0.63 * ((4.0000 + 23.2628) / 309.9934)03))

=0.9381

G =0925"(1+1.7*gy*L-*Q)/(1+1.7*g,*1,)
=0.925* (1 + 1.7 * 3.40* 0.3048 * 0.9381) / (1 + 1.7 * 3.40 * 0.3048)

= 0.8885

Gust Factor Calculations: Empty, Corroded

Vessel is considered a rigid structure as n, = 20.1052 Hz > 1 Hz.

Z =max[060*h,z..1]
= max[ 0.60 * 23.2628 , 30.0000 ]
= 30.0000

I, =c*(33/27)"6
= 0.3000 * (33 / 30.0000)"6
=0.3048

L-=1*(z/33)
= 320.0000 * (30.0000 / 33)0-3333
= 309.9934

Q =Sqr(1/(1+0.63* (b +h)/L,)083))
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=Sqr(1/(1 + 0.63 * ((4.0000 + 23.2628) / 309.9934)063))

=0.9381

G =0925*(1+1.7*ga* . *Q)/(1+1.7%g,*1,)

=0.925* (1 + 1.7 * 3.40* 0.3048 * 0.9381) / (1 + 1.7 * 3.40 * 0.3048)

=0.8885

Table Lookup Values

o =7.0000, z; = 1,200.00 ft

[Table 26.9-1, page
256]

¢ =0.3000, | = 320.0000, ep = 0.3333

[Table 26.9-1, page
256]

a =0.2500, b = 0.4500

[Table 26.9-1, page
256]

Zyn = 30.0000 ft

[Table 26.9-1, page
256]

dgo =340

[26.9.4 page 254]

g, =3.40

[26.9.4 page 254]
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Seismic Code

Building Code: ASCE 7-10 ground supported
Site Class C

Importance Factor, | 1.0000

Spectral Response Acceleration at short
period (% g), S,

Spectral Response Acceleration at period of
1sec (% 9), S,

Response Modification Coeficient from
Table 15.4-2, R

Acceleration-based Site Coefficient, F, 1.1000
Velocity-based Site Coefficient, F, 1.3000
Long-period Transition Period, T, 12.0000

75.00%

75.00%

3.0000

Redundancy factor, p 1.0000
Risk Category (Table 1.5-1) [}

User Defined Vertical Accelerations
Considered

No

Hazardous, toxic, or explosive contents No
Height 23.2628 ft
Operating, Corroded | 8,856 Ib
Empty, Corroded {5,150 Ib
Operating, Corroded | 0.050 sec (f = 20.0 Hz)
Empty, Corroded | 0.050 sec (f = 20.1 Hz)

Weight

Fundamental Period, T

The fundamental period of vibration T (above) is calculated using the Rayleigh method of approximation
T=2*PI*Sqr( {Sum(W,*y?2)}/{g* Sum(W,*y,)}), where

W, is the weight of the it" lumped mass, and
y, is its deflection when the system is treated as a cantilever beam.
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12.4.2.3 Basic Load Combinations for Allowable Stress Design

Load combinations considered in accordance with ASCE section
2.4.1:

D+P+P,+07E =(1.0+0.14S,9)D+ P+ P, + 0.7pQ,
06D+P+P,+0.7E |=(0.6-0.14S,)D+ P+ P + 0.7pQ,

Parameter description

= Dead load
= Internal or external pressure load

= Static head load

mlo|o]|o

= Seismic load =E, +/- E =pQ+/-0.25,5D

v

Seismic Shear Reports:

Operating, Corroded
Empty, Corroded
Base Shear Calculations

Seismic Shear Report: Operating, Corroded

Component Elevation of Bottom | Elastic Modulus E | Inertia| | Seismic Shear at | Bending Moment at
above Base (in) (106 psi) (ft4) Bottom (Ibg) Bottom (Ib¢-ft)
TOP HEAD 264.9979 29.0 * 103 74
SHELL RG 2 144.9979 29.0 0.7672 592 3,856
SHELL RG 1 24.9979 29.0 0.7672 999 12,645
BOTTOM HEAD (top) 16.17 29.0 . 1,017 13,388
Support Skirt #1 0 29.0 0.2974 1,023 14,764

*Moment of Inertia | varies over the length of the component

Seismic Shear Report: Empty, Corroded

Component Elevation of Bottom | Elastic Modulus E | Inertia | | Seismic Shear at | Bending Moment at
above Base (in) (106 psi) (ft4) Bottom (lby) Bottom (ib¢-ft)
TOP HEAD 264.9979 29.4 * 75 55
SHELL RG 2 144.9979 29.4 0.7672 429 2,816
SHELL RG 1 24.9979 29.4 0.7672 589 9,194
BOTTOM HEAD (top) 16.17 29.4 * 592 9,628
Support Skirt #1 0 29.4 0.2974 595 10,429

*Moment of Inertia | varies over the length of the component

11.4.3: Maximum considered earthquake spectral response acceleration

The maximum considered earthquake spectral response acceleration at short period, S,,q
Sys =E,*S, =1.1000*75.00/100 =0.8250

The maximum considered earthquake spectral response acceleration at 1 s period, S,,,
Sy, =E.,”S, =1.3000"75.00/100 =0.9750

11.4.4: Design spectral response acceleration parameters

Design earthquake spectral response acceleration at short period, Syg
Spg=2/3*S,s =2/370.8250 =0.5500

16/149



Design earthquake spectral response acceleration at 1 s period, S,
Sp; =2/3*S,,, =2/3"0.9750 =0.6500

11.6 Seismic Design Category

The Risk Category is lll.
The mapped spectral response acceleration parameter at 1-s period, S, is 75.00.
This vessel is assigned to Seismic Design Category E.

12.4.2.3: Seismic Load Combinations: Vertical Term

Factor is applied to dead load.

Compressive Side: = 1.0 + 0.14 * S¢
=1.0+ 0.14 * 0.5500
=1.0770

Tensile Side: =0.6-0.14 " Spq
=0.6-0.14 * 0.5500
=0.5230

Base Shear Calculations

Operating. Corroded
Empty. Corroded

Base Shear Calculations: Operating, Corroded

Paragraph 15.4.2: T < 0.06, so:
V=030"S," W™,
= 0.30 * 0.5500 * 8,855.5361 * 1.0000
=1,461.161b

12.4.2.1 Seismic Load Combinations: Horizontal Seismic Load Effect, E,,
Q =V
E, =0.7" p * Qg (Only 70% of seismic load considered as per Section 2.4.1)
=0.7 * 1.0000 * 1,461.16
=1,022.81 b

Base Shear Calculations: Empty, Corroded

Paragraph 15.4.2: T < 0.06, so:
V=030"Sg" W™,

=0.30 * 0.5500 * 5,150.0630 * 1.0000
=849.76 Ib

12.4.2.1 Seismic Load Combinations: Horizontal Seismic Load Effect, E,
Q =V
E, =0.7"p* Qg (Only 70% of seismic load considered as per Section 2.4.1)
= 0.7 * 1.0000 * 849.76
=594.83 Ib
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TOP HEAD

ASME Section VIl Division 1, 2017 Edition

Component

Ellipsoidal Head

Material SA-516 70 (II-D p. 18, In. 33)
Attached To SHELL RG 2
e o) Pl | g | riloN
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 150 -20
Condition P, (psi) H, (in) SG
Test horizontal 1.71 47.375 1

Outer Diameter 48"
Head Ratio 2
Minimum Thickness 0.3125"
Corrosion innes o
Outer o"
Length L 2"
Nominal Thickness t; 0.375"

Weight and Capacity

Category A joints

Weight (Ib)? Capacity (US gal)?
New 260.36 75.43
Corroded 260.36 75.43

Radiography

Seamless No RT

Head to shell seam

Spot UW-11(a)(5)(b) Type 1

Vincludes straight flange

Results Summary

Governing condition

internal pressure

Minimum thickness per UG-16

0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t) |0.2967"

Straight Flange governs MDMT

-40.4°F
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K = (1/6)2 + (D/ (2*h))3]
Corroded |K = (1/6)*[2 + (47.375 / (2*11.8438))?]
New K = (1/6)*[2 + (47.375 / (2*11.8438))3]

—

-t

Design thickness for internal pressure, (Corroded at 150 °F) Appendix 1-4(c)
t P*D,*K/ (2*S*E + 2*P*(K - 0.1)) + Corrosion
250%48*1 / (2*20,000*1 + 2*250*(1 - 0.1)) + O
0.2967"

% Extreme fiber elongation - UCS-79(d)

EFE = (75t/R)*(1 -R,/R,)
(75*0.375 / 8.2413)*(1 - 8.2413 / o)

= 3.4127%

The extreme fiber elongation does not exceed 5%.
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Straight Flange on TOP HEAD

ASME Section VIl Division 1, 2017 Edition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 33)
Tosoa |Normatized | TEIEN | pwar | O
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 150 -20
Condition P, (psi) H, (in) SG
Test horizontal 1.71 47.3125 1

Corrosion

Outer Diameter 48"
Length 2"

Nominal Thickness 0.375"
Inner 0"

Outer

0"
Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 31.76 15.18
Corroded 31.76 15.18

Radiography

Seamless No RT

Bottom Circumferential
seam

Spot UW-11(a)(5)(b) Type 1

Results Summary

Governing condition

Internal pressure

0.0625" + 0" = 0.0625"

Minimum thickness per UG-16

Design thickness due to internal pressure (t) 0.2986"
Design thickness due to combined loadings + corrosion |0.1444"
Rated MDMT -40.4 °F
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UCS-66 Material Toughness Requirements

Governing thickness, t; = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t. = 250%24 / (20,000*1 + 0.4*250) = 0.2985"
Stress ratio = t,*E" / (t, - ¢) = 0.2985*1/(0.375 - 0) = 0.796
Reduction in MDMT, Ty from Fig UCS-66.1 = 20.4°F
MDMT = max[ MDMT - T, -55] = max[ -20 - 20.4 , -55] = -40.4°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 150 °F) Appendix 1-1
t P*R,/ (S’E + 0.40*P) + Corrosion
250*24 / (20,000*1.00 + 0.40*250) + 0
Q 29&5"

% Extreme fiber elongation - UCS-79(d)

EFE= (50t/R)*(1 -R,/R,)
(50*0.375 / 23.8125)*(1 - 23.8125 / oo)
0.7874%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Condition Pressure P ( itgfg gf,?;: Temperature ( | Corrosion C Load Req'd Thk Due to Req'd Thk Due to
o
psi) increase ( psi) F) (in) Tension (in) Compression (In)
St Sc
Qgerating, Hot & Corroded 250  [20,000 | 14,898 150 0 Wind Q1444 14
Seismic 0.1444 0.1443
Operating, Hot & New 250 20,000 | 14,898 150 0 Wind Q1444 0.1443
Seismic 0.1444 0.1443
Hot Shut Down, Corroded 0 20,000 | 14,898 150 0 Wind 20001 2.0001
Seismic 0 0.0002
Hot Shut Down, New 0 20,000 | 14,898 150 0 Wind 2.0001 0.0001
Seismic 1] 0.0002
Empty, Corroded 0 20,000 | 14,898 70 0 Wind 0.0001 0.0001
Seismic 0 0.0001
Empty, New 0 20,000 | 14.898 70 0 bl 02001 0.0001
Seismic 0 0.0001
o t Dow orroded. Weight .

M—q—g e 0 20,000 | 14,808 150 0 Weight 0.0001 0.0001

Allowable Compressive Stress, Hot and Corroded- S ,,., (table CS-2)

A = 0.125/(R,/1)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Serc = min(B, S) = 14.898 psi

Allowable Compressive Stress, Hot and New- S ,,,

ScHN = ScHC
14.898 psi

Allowable Compressive Stress, Cold and New- S, (table CS-2)

A = 0.125/(R,/Y)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Scen = min(B, S) = 14.898 psi

Allowable Compressive Stress, Cold and Corroded- S ..

ScCC = ScGN
14,898 psi

Allowable Compressive Stress, Vacuum and Corroded- S, (table
Cs-2)
A 0.125/(R, /1)

0.125/ (24 /0.375)
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B
S

ScVC

= 0.001953
14,898 psi
20,000/ 1.00 = 20,000 psi

= min(B, S) = 14,898 psi

Operating, Hot & Corroded, Wind, Bottom Seam

b

twe

P*R/ (2"S'K*E, + 0.40"|P|)
250*23.625 / (2*20,000*1.20%0.85 + 0.40*|250])
0.1444"

M/ (n*R_2*SK_'E,)

360 / (1*23.81252*20,000*1.20*0.85)

o

0.6'W/ (2'n'R,*S/K_'E,)

0.60%306.8 / (2*1*23.8125%20,000*1.20*0.85)
0.0001"

t o+t -,
0.1444 + 0 - (0.0001)

0.1444"

W/ (2R *S/K 'E,)

306.8 / (2*1*23.8125%20,000*1.20*0.85)
0.0001"

|tmc + - tpc'
[0 + (0.0001) - (0.1444)]
0.1443"

Operating. Hot & New. Wind. Bottom Seam

L

tuc

P*R/ (2'S,'K,"E, + 0.40*|P|)
250*23.625 / (2*20,000*1.20%0.85 + 0.40*[250))
0.1444"

M/ (m*R, 2*S/K 'E,)

360 / (1*23.81252*20,000*1.20*0.85)

oll

0.6'W/ (2R, *S/K,'E,)

0.60*306.8 / (2*1*23.8125*20,000*1.20*0.85)
0.0001"

t+t, -t
0.1444 + 0 - (0.0001)

0.1444"

W/ (2*n*R,"S;'K,'E,)

306.8 / (2*n*23.8125"20,000*1.20*0.85)
0.0001"

ltmc + twc - tpcI

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net
tensile)
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|0 + (0.0001) - (0.1444)]
0.1443"

Hot Shut Down, Corroded., Wind. Bottom Seam
tp - 0"

t, =M/ ("R, 2*S.*K,)
= 360/ (n*23.8125%*14,898.49*1.20)
=0
t, =0.6"W/(2'n*R*S.K,)
= 0.60"306.8 / (2*n*23.8125"14,898.49*1.20)
= 0.0001"
tt = |tp + tm - twl
= |0 + 0 - (0.0001)|
= 0.0001"
te = W/ (2't"R"S.*K,)
= 306.8 / (2"n*23.8125%14,898.49*1.20)
= 0.0001"
=ttty tpc
=0 + (0.0001) - (0)
= 0.0001"

m

t

C

Ho D N Wind, Botiom Seam

tP
tm

=0"
=M/ (m*R,2*S.*K,)
= 360/ (r*23.81252*14,898.49*1.20)
=0Q"
t, =0.6"W/(2*n*R,"S.'K)
= 0.60%306.8 / (2*1*23.8125*14,898.49*1.20)
= 0.0001"
tt = Itp +1n - twl
= |0+ 0-(0.0001)]
= 0.0001"
tye = W/ (2" t"R"S."K,)
= 306.8 / (2*n*23.8125"14,898.49*1.20)
= 0.0001"
te =ttt tpc
= 0 + (0.0001) - (0)
= 0.0001"

Empty, Corroded, Wind, Bottom Seam

=0
t, =M/ (@R 2'S K,
= 360 / (1*23.81252*14,898.49*1.20)
=0"
t, =0.6'W/ (2R, *S’K)
= 0.60*306.8 / (2'1*23.8125*14,898.49*1.20)

(Pressure)
(bending)

(Weight)

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)
(bending)

(Weight)
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= 0.0001"
t = |tp +1, - tl
= |0 + 0 - (0.0001)|
= 0.0001"
tye = W/ (2"1*R,*S.*K,)
= 306.8 / (2"1"23.8125"14,898.49*1.20)
= 0.0001"
to =t + b tpc
=0+ (0.0001) - (0)
= 0.0001"

Empty, New, Wind, Bottom Seam

t, =0
t, =M/ (T'R,2*S.'K,)
= 360 / (1*23.8125214,898.49*1.20)
=0"
t, =0.6'W/ (2R *SK)

= 0.60"306.8 / (2"'n*23.8125"14,898.49%1.20)

= 0.0001"
t, = |tp +t, - t,l
= |0+ 0 - (0.0001)]
= 0.0001"
tye = W/ (2"t"R_*S.'K,)
= 306.8 / (2*'1"23.8125"14,898.49*1.20)
= 0.0001"
to =t + - tpc
= 0 + (0.0001) - (0)
= 0.0001"

Hot Shut Down, Corroded, Weight & Eccentric Moments Only, Bottom Seam

t, = o"
t, = M/ (n*R,2*S."K,)
= 55/ (n*23.81252*14,898.49*1.00)
= 0"
t, = W/ (2*n*R,,*S,."K)
= 306.8/(2'n*23.8125"14,898.49%1.00)
= 0.0001"
t = |tp +in -t
= [0 + 0 - (0.0001)]
= 0.0001"
b=t +t,e- tpc
= 0+ (0.0001) - (0)
- 0.0001"

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)
(bending)

(Weight)

(total, net compressive)

(total required, compressive)
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Operating, Hot & Corroded, Seismic, Bottom Seam

t

te

P*R/ (2'S.'K,E, + 0.40%|P|)
250*23.625 / (2*20,000*1.20*0.85 + 0.40*|250])
0.1444"

M/ (xR, 2*S;"K 'E,)

890 / (n*23.81252*20,000*1.20*0.85)

B

(0.6 - 0.14*Sp)*W / (2*1*R*S/K,'E )
0.52*306.8 / (2*7*23.8125%20,000*1.20*0.85)
0.0001"

4ty -t
0.1444 + 0 - (0.0001)

0.1444"

(1 +0.14"Sy)"W / (2*n*R_*S; K 'E,)
1.08*306.8 / (2*7*23.8125*20,000*1.20*0.85)
0.0001"

|tmc + twc - tpcl
0 + (0.0001) - (0.1444)|
0.1443"

Operating. Hot & New, Seismic, Bottom Seam

tyc

P*R/ (2*S;'K,E, + 0.40*|P|)
250*23.625 / (2*20,000*1.20*0.85 + 0.40*|250))
0.1444"

M/ (v*'R,2*S K. 'E,)

890/ (1*23.81252*20,000*1.20*0.85)

o

(0.6 - 0.14*Syg)*W / (2'1*R *S, 'K, E,)
0.52*306.8 / (2*1*23.8125*20,000*1.20*0.85)
0.0001"

tp +t -,

0.1444 + 0 - (0.0001)

0.1444"

(1+0.14*S5)*W/ (2*n*R,"S"K"E )
1.08*306.8 / (2"n*23.8125*20,000*1.20*0.85)
0.0001"

|tmc - tpcl
|0 + (0.0001) - (0.1444))
0.1443"

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

{bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net
tensile)
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Hot Shut Down. Corroded. Seismic, Bottom Seam

tp =0"
t, =M/ (@R, 2S 'K
= 890/ (n*23.81252*14,898.49*1.20)
=0Q"
t, =(0.6-0.14"Sy5)*"W/ (2*n*R,*S."K,)
= 0.52*306.8 / (2"1*23.8125%14,898.49*1.20)
= 0.0001"
b=l
=10 + 0 - (0.0001)|
-0
tye = (1 +0.14°S)*"W/ (2" t*R,,*S,"K,)
= 1.08"306.8 / (2*'n*23.8125%14,898.49%1.20)
= 0.0001"
te =t + 1ty tpc
= 0 + (0.0001) - (0)
= 0.0002"

Hot Shut Down. New, Seismic. Bottom Seam

tp =0"
t, =M/ @R 2SK)
= 890/ (n*23.8125%%14,898.49*1.20)
=0"
t, = (0.6-0.14"Syg)"W/ (2'1'R,*S,’K)
= 0.52"306.8 / (2"'1"23.8125"14,898.49*1.20)
= 0.0001"
t = I'[p +t, -1,
= |0+ 0 - (0.0001)]
-0
t,. = (1+0.14*Spg)*W / (2*n°R_*S,K,)
= 1.08"306.8 / (2*x*23.8125%14,898.49*1.20)
= 0.0001"
1'.c = tmr: + twc - tpc
=0 + (0.0001) - (0)
= 0.0002"

m

Empty, Corroded, Seismic, Bottom Seam
tp = Oll

t, =M/ ('R _2*S*K)
= 659/ (n*23.81252*14,898.49*1.20)
=0"
t, =(0.6-0.14*Spg)*W/ (2'1*R_*S’K,)
= 0.52"306.8 / (2*1*23.8125"14,898.49*1.20)
= 0.0001"

b=+t -t

m

(Pressure)
(bending)

(Weight)

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total, net compressive)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total, net compressive)
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= |0 + 0 - (0.0001)]
=0
tye = (1 +0.14"Syg)*"W / (2*n*R,*S."K,) (Weight)
= 1.08"306.8 / (2"1*23.8125"14,898.491.20)
= 0.0001"
to =ttt (total required, compressive)
= 0+ (0.0001) - (0)
= 0.0001"

Empty, New, Seismic, Bottom Seam

t, =0 (Pressure)
t, =M/ (n*R,2*S.*K,) (bending)
= 659/ (1*23.8125%*14,898.49*1.20)
=0"
t, =(0.6-0.14"S)*W/ (2*n*R,*S_"K,) (Weight)
= 0.52"306.8 / (2*'1*23.8125"14,898.49*1.20)
= 0.0001"

to=lt+ -t (total, net compressive)
=0 + 0 - (0.0001)|
=0
tye = (1 +0.14"S0)*"W / (2*n*R*S,*K,) (Weight)
= 1.08"306.8 / (2"'1*23.8125%14,898.49"1.20)
= 0.0001"
te =ttty -t (total required, compressive)
= 0 + (0.0001) - (0)
= 0.0001"
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SHELL RG 2

ASME Section VIl Division 1, 2017 Edition

Component Cylinder
Material SA-516 70 (lI-D p. 18, In. 33)
Impact : Fine Grain Optimize MDMT/
Tested pormetized Practice ST, Find MAWP
No No No No No
Design Design Design

Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 150 20
Static Liquid Head
Condition P, (psi) H, (in) SG
Test horizontal 1.71 47.3125 1

Quter Diameter 48"
Length 120"
Nominal Thickness 0.375"
Corrosion Innes 0
Outer o"

Weight and Capacity
Weight (Ib)

New 1,900.98 910.88

Corroded 1,900.98 910.88

Capacity (US gal)

Radiography

Longitudinal seam Spot UW-11(b) Type 1

Top Circumferential

et Spot UW-11(a)(5)(b) Type 1

Bottom Circumferential

! Spot UW-11(a)(5)(b) Type 1

Results Summary

Governing condition

Internal pressure

Minimum thickness per UG-16

0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t) 0.3509"
Design thickness due to combined loadings + corrosion |0.1453"
Rated MDMT -40.5 °F
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UCS-66 Material Toughness Requirements

Governing thickness, t; = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t, = 250*24 / (20,000*0.85 + 0.4"250) = 0.3509"
Stress ratio =t*E’/ (t, - ¢) = 0.3509*0.85/ (0.375 - 0) = 0.7953
Reduction in MDMT, T from Fig UCS-66.1 = 20.5°F
MDMT = max[ MDMT - T, -55] = max[ -20 - 20.5 , -55] = -40.5°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 150 °F) Appendix 1-1
t P*R,/ (S’E + 0.40"P) + Corrosion
250*24 / (20,000*0.85 + 0.40*250) + 0
0.3509"

% Extreme fiber elongation - UCS-79(d)

EFE = (50*t/R)*(1 - R,/R,)
(50*0.375 / 23.8125)*(1 - 23.8125 / )
= 0.7874%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Condition Pressure P ( ﬁ‘gfg ::f:;: Temperature ( | Corrosion C Load Req'd Thk Due to Req'd Thk Due to
(-]
psi) e toel F) (in) Tension (in) Compression (in)
St Sc
e e 250 20,000 | 14,898 150 0 Wind 0.145 0.1427
Seismic 0.1453 0.1423
rating, Hot & New 250 20,000 | 14,8 150 0 Wind 0.145 91427
Seismic 0.1453 0.1423
Hot Shut Down, Corroded 0 20,000 | 14,898 150 0 Wind 0.0005 0.002
Seismic 0.0009 0.0024
Hot Shut Down, New 0 20,000 | 14,898 150 0 Wind 90005 9.908
Seismic 0.0009 0.0024
Empty, Corroded 0 20,000 | 14,8908 70 0 Wind £.0005 0002
Seismic 0.0005 0.002
Empty, New 0 20,000 | 14,898 70 0 Wind 00005 0.002
Seismic 0.0005 0.002
Hot Shut Down, Corroded, Weight .
& Eccentric Moments Only 0 20,000 | 14,898 150 0 Weight 0.001 0.001

Allowable Compressive Stress, Hot and Corroded- S ., (table CS-2)

A = 0.125/(R, /1)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Sche = min(B, S) = 14,898 psi
Allowable Compressive Stress, Hot and New- S,
ScHN ScHC
= 14,898 psi

Allowable Compressive Stress, Cold and New- S, (table CS-2)

A = 0.125/(R,/1)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Scen = min(B, S) = 14,898 psi

Allowable Compressive Stress, Cold and Corroded- S ..

ScCN
= 14,898 psi

ScCG

Allowable Compressive Stress, Vacuum and Corroded- S, (table
Cs-2)
A

0.125/ (R, /1)
0.125/ (24 / 0.375)
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B
S

ScVC

Operating,

to =

e =

te =

= 0.001953
14,898 psi
20,000/ 1.00 = 20,000 psi

= min(B, S) = 14.898 psi

Hot & Corroded. Wind. Bottom Seam

P*R/ (2'S'K,'E, + 0.40"|P|)

250%23.625 / (2*20,000%1.20%0.85 + 0.40*[250])
0.1444"

M/ (=R, 2*SK,'E,)

35,975 / (1*23.81252*20,000*1.20%0.85)

0.001"

0.6"'W/ (2'n*R,*S,"K,'E,)

0.60*2,246.4 / (2*1*23.8125%20,000%1.20%0.85)
0.0004"

t+ty - t,
0.1444 + 0.001 - (0.0004)

W/ (2'n"R,*S/K 'E,)

2,246.4 / (2*1*23.8125%20,000%1.20%0.85)
0.0007"

ltmc + tWc - tpc|
[0.001 + (0.0007) - (0.1444)|
0.1427"

[+) ind. B m m

P*R/(2'S'K,"E, + 0.40"|P|)
250*23.625 / (2*20,000*1.20%0.85 + 0.40*|250])
0.1444"

M/ ('R 2*S K 'E,)

35,975 / (n*23.81252*20,000*1.20*0.85)

0.001"

0.6'W/ (2R, *S/K,'E,)

0.60"2,246.4 / (2*n*23.8125%20,000*1.20*0.85)
0.0004"

t+ty - 4,
0.1444 + 0.001 - (0.0004)

0.145"

W/ (2R *S/K 'E,)

2,246.4 / (2*n*23.8125%20,000%1.20%0.85)
0.0007"

Itmc - tpcl

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net
tensile)
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[0.001 + (0.0007) - (0.1444)|
= 0.1427"

Hot Shut Down, Corroded, Wind. Bottom Seam

t, = 0"
t, =M/ ("R, 2*S;"K"E,)
= 35,975/ (*23.81252*20,000*1.20*0.85)
= 0.001"
t, =0.6"W/(2'n"R,"S;'K,'E,)
= 0.60%2,246.4 / (2*n*23.8125%20,000%1.20%0.85)
= 0.0004"
L= tp +1, -1,
= 0+ 0.001 - (0.0004)
= 0.0005"
t. =M/ ("R 2*S.'K))
= 35,975/ (n*23.81252*14,898.49*1.20)
= 0.0011"
tye = W/ (2'"R*S.’K,)
= 2,246.4 / (2*'n*23.8125"14,898.49%1.20)
= 0.0008"
te =ttty tpc
= 0.0011 + (0.0008) - (0)
= 0.002"

m

Hot Shut Down, New, Wind., Bottom Seam

tp = 0"
t, =M/ (Tt*Rmz*St*Ks*Ec)
= 35,975 / (n*23.81252*20,000*1.20*0.85)
= 0.001"
t, =0.6"W/(2"t*"R*S;"K"E,)
= 0.60"2,246.4 / (2*n*23.8125*20,000%1.20*0.85)
= 0.0004"
t = tp +in -t
= 0 + 0.001 - (0.0004)
= 0.0005"
toe = M/ (*R,2*S.'K,)
= 35,975/ (n*23.8125%*14,898.49*1.20)
= 0.0011"
tye = W/ (2'n*R,,*S*K,)
= 2,246.4 / (2*'1*23.8125"14,898.49"*1.20)
= 0.0008"
t =ttty tp(:
= 0.0011 + (0.0008) - (0)
= 0.002"

(Pressure)
(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)
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Empty. Corroded, Wind. Bottom Seam

t, =0° (Pressure)
t, =M/ (@R 2*SK*E,) (bending)
= 35,975 / (n*23.81252*20,000%1.20*0.85)
= 0.001"
t, =0.6"W/(2'n*R*S*"K;*E,) (Weight)
= 0.60"2,246.4 / (2*'n*23.8125*20,000%1.20*0.85)
= 0.0004"
o=+t -, (total required, tensile)
= 0+ 0.001 - (0.0004)
= 0.0005"
tne = M/ ("R 2*S_"K) (bending)
= 35,975/ (1*23.8125%*14,898.49*1.20)
= 0.0011"
tye = W/ (2"t"R*S'K,) (Weight)
= 2,246.4 / (2'n"23.8125"14,898.49"1.20)
= 0.0008"
to =tne+ bt (total required, compressive)
= 0.0011 + (0.0008) - (0)
= 0.002"

E w, Wind, Bottom Seam

t, =0" (Pressure)
t, =M/ (m"R2*S;K*E,) (bending)
= 35,975/ (n*23.81252*20,000%1.20*0.85)
= 0.001"
t, =0.6"W/(2*n"R"S;"K"E,) (Weight)
= 0.60"2,246.4 / (2"n*23.8125*20,000%1.20*0.85)
= 0.0004"
to=t+t -t (total required, tensile)
= 0+ 0.001 - (0.0004)
= 0.0005"
te =M/ ("R 2*S’K) (bending)
= 35,975/ (n*23.8125214,898.49*1.20)
=0.0011"
tye = W/ (2'n"R,*S.*K,) (Weight)
= 2,246.4 / (2'1*23.8125"14,898.49*1.20)
= 0.0008"
te =ttt (total required, compressive)
= 0.0011 + (0.0008) - (0)
= 0.002"

m

Hot Shut Down, Corroded, Weight & Eccentric Moments Only. Bottom Seam

t, =0 (Pressure)
t, =M/ ("R 2*S.’K,) (bending)
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t, = W/ (2"'"R,"S.;*K,)
= 2,246.4/ (2'n*23.8125"14,898.49%1.00)
= 0.001"
t o= Itp + 1 - bl
= |0+ 0 -(0.001)]
= 0.001"
t. = tmc"'twc'tpc
=0+ (0.001) - (0)
= 0.001"

= 1,078/ (n*23.81252*14,898.49*1.00)

(Weight)

Operating. Hot & Corroded, Seismic, Bottom Seam

L

tuc

P*R/ (2'S.'K,*E, + 0.40*|P|)

250%23.625 / (2*20,000*1.20*0.85 + 0.40%|250))
0.1444"

M/ (m*R,2*S7K'E,)

46,276 / (1*23.81252*20,000*1.20*0.85)
0.0013"

(0.6 - 0.14*Sp)*W / (2'1*R,*S;"K"E )
0.52*2,246.4 / (2*n*23.8125%20,000*1.20*0.85)
0.0004"

t+ty -,
0.1444 + 0.0013 - (0.0004)

0.1453"

(1 +0.14*Sy)"W / (2*w*R ,*S,'K*E,)
1.082,246.4 / (2*1*23.8125*20,000*1.20*0.85)
0.0008"

Itme + twe - tpcl
[0.0013 + (0.0008) - (0.1444)|
0.1423"

Operating, Hot & New, Seismic. Bottom Seam

b

P*R/ (2'S;K_*E, + 0.40%|P|)

250*23.625 / (2*20,000*1.20*0.85 + 0.40*|250])
0.1444"

M/ (r*R_2*S; 'K 'E,)

46,276 / (1*23.81252*20,000*1.20%0.85)
0.0013"

(0.6 - 0.14*Sp)*W / (2'n*R ,*S;*K'E,)
0.52"2,246.4 / (2*1*23.8125*20,000*1.20*0.85)
0.0004"

L+t -t,

(total, net compressive)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)
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= 0.1444 + 0.0013 - (0.0004)

= 0.1453"
the = (1+0.14'S)"W/ (2*n*R"S;’K"E,) (Weight)
= 1.08*2,246.4 / (2*n*23.8125*20,000*1.20*0.85)
= 0.0008"
b= et et i)
= ]0.0013 + (0.0008) - (0.1444)]
= 0.1423"
Hot Shut Down. Corroded. Seismic, Bottom Seam
t, =0" (Pressure)
t, =M/ (@R 2*S;KE,) (bending)
= 46,276 / (1*23.81252*20,000*1.20*0.85)
= 0.0013"
t, =(0.6-0.14"S "W/ (2*n*R*S;"K,E,) {Weight)
= 0.52"2,246.4 / (2*'n*23.8125*20,000*1.20*0.85)
= 0.0004"
to=to+t -t (total required, tensile)
=0+ 0.0013 - (0.0004)
= 0.0009"
toe =M/ ("R 2*S *K) {bending)
= 46,276 / (1*23.8125%*14,898.49*1.20)
= 0.0015"
tye = (1 +0.14"Sg)*W/ (2*n*R,*S.K,) {Weight)
= 1.08"2,246.4 / (2*n*23.8125*14,898.49*1.20)
= 0.0009"
to =ttt -t (total required, compressive)
= 0.0015 + (0.0009) - (0)
= 0.0024"
Hot Shut Down. New, Seismic. Bottom Seam
=0" (Pressure)
t, =M/ (@R 2SKE,) (bending)
= 46,276 / (1*23.8125%*20,000*1.20*0.85)
= 0.0013"
t, =1(0.6-0.14"Sq)"W/ (2*n*R*S,"K*E.) (Weight)
= 0.52*2,246.4 / (2*'n*23.8125"20,000%1.20*0.85)
= 0.0004"
o=ttt -t (total required, tensile)
=0+ 0.0013 - (0.0004)
= 0.0009"
tne = M/ (n*R,2*S*K,) (bending)
= 46,276 / (1*23.8125%*14,898.49*1.20)
= 0.0015"

tye = (1+0.14°S,0)*"W/ (2*w'R_*S 'K ) (Weight)
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= 1.08"2,246.4 / (2*n*23.8125"14,898.49*1.20)
= 0.0009"
to =ttty tpc
= 0.0015 + (0.0009) - (0)
= 0.0024"

Em rroded ismic. B m m

tp =0"
t, =M/ ("R 2*S;’K;*E,)
= 33,793/ (n*23.81252*20,000*1.20*0.85)
= 0.0009"
t, =(0.6-0.14"Sq)"W/ (2'n*R,"S;’K,"E,)
= 0.52"2,246.4 / (2*®*23.8125"20,000*1.20*0.85)
= 0.0004"
t = tp +in -,
= 0+ 0.0009 - (0.0004)
= 0.0005"
to. = M/ ("R, 2*S.K))
= 33,793 / (1*23.8125%*14,898.49%1.20)
= 0.0011"
tye = (1 +0.14*S)*"W/ (2**R,,,*S,*K,)
= 1.08"2,246.4 / (2*'n*23.8125"14,898.49*1.20)
= 0.0009"
o=t + - tpc
= 0.0011 + (0.0009) - (0)
= 0.002"

Empty, New, Seismic, Bottom Seam

t, = 0"
tn, =M/ ("R, 2*S;K*E,)
= 33,793 / (n*23.81252*20,000%1.20*0.85)
= 0.0009"
t, =(0.6-0.14"S)*"W/ (2*n*R,*S;"K;"E,)
= 0.52*2,246.4 / (2*n*23.8125%20,000*1.200.85)
= 0.0004"
o=ttty -t,
= 0 + 0.0009 - (0.0004)
= 0.0005"
te =M/ ("R 2*S *K)
= 33,793/ (n*23.81252*14,898.49*1.20)
= 0.0011"
tye = (1 +0.14*Sp)*W/ (2*n*R,,*S."K,)
= 1.08"2,246.4 / (2*n*23.8125"14,898.49*1.20)
= 0.0009"
to =t +ty- tpc
= 0.0011 + (0.0009) - (0)

(total required, compressive)

(Pressure)
(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)
(bending)

(Weight)

(total required, tensile)

{bending)

(Weight)

(total required, compressive)
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SHELL RG 1

ASME Section VIl Division 1, 2017 Edition

Component Cylinder
Material SA-516 70 (lI-D p. 18, In. 33)
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 150 -20
Condition P, (psi) H, (in) SG
Operating 1.73 48 1
Test horizontal 1.71 47.3125 1

Outer Diameter 48"
Length 120"
Nominal Thickness 0.375"
Corrosion Inner 0
Outer o"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 1,874.07 910.88
Corroded 1,874.07 910.88

Radiography
Spot UW-11(b) Type 1

Top Circumferential
seam

Spot UW-11(a)(5)(b) Type 1

Bottom Circumferential
seam

Spot UW-11(a)(5)(b) Type 1

Results Summary

Governing condition

Internal pressure

Minimum thickness per UG-16

0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t) 0.3533"
Design thickness due to combined loadings + corrosion |0.1478"
Rated MDMT -39.9 °F
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UCS-66 Material Toughness Requirements

Governing thickness, t; = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t, =251.73*24 / (20,000%0.85 + 0.4*251.73) = 0.3533"
Stress ratio = t,*E" / (t, - ¢) = 0.3533*0.85/ (0.375 - 0) = 0.8008
Reduction in MDMT, T from Fig UCS-66.1 = 19.9°F
MDMT = max] MDMT - Tg, -55] = max[ -20 - 19.9 , -55] = -39.9°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 150 °F) Appendix 1-1
t P*R,/ (S*E + 0.40"P) + Corrosion
251.73*24 / (20,000*0.85 + 0.407251.73) + 0
0.3533"

% Extreme fiber elongation - UCS-79(d)

EFE= (50*t/R)*(1 -R,/R,)
(50*0.375 / 23.8125)*(1 - 23.8125 / )
0.7874%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Condition Pressure P ( ﬁtg;: :;g: Temperature ( | Corrosion C Load Req'd Thk Due to Req'd Thk Due to
o
psi) Increase ( psi) F) (in) Tension (in) Compression (in)
St Sc
0 fing, ¢ 8 C jod 250 20,000 | 14,898 150 0 Wind 0.1474 0.139
Seismic 0.1478 0.1386
Operating, Hot & New 250 20,000 | 14,898 150 0 Wind PALIE: 0139
Seismic 0.1478 0.1386
Hot Shut Down, Corroded 0 20,000 [ 14,898 150 0 Wind s febte?
Seismic 0.0034 0.0066
Hot Shut Down, New 0 20,000 [ 14,898 150 0 Wind et L
Seismic 0.0034 0.0066
Empty, Corroded 0 20,000 | 14,898 70 0 Wind 0.003 0.0062
Seismic 0.0022 0.0053
Empty, New 0 20,000 | 14,898 70 0 bl 2003 0.0082
Seismic 0.0022 0.0053
Hot Shut Down, Corroded, Weight .
% Eccentric Moments Oni 0 20,000 | 14,898 150 0 Weight 0.0015 0.0027

Allowable Compressive Stress, Hot and Corroded- S ., (table CS-2)

A = 0.125/(R,/1)

0.125/(24/0.375)

0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Schc = min(B, S) = 14.898 psi
Allowable Compressive Stress, Hot and New- S,
Sern = Senc

= 14.898 psi

Allowable Compressive Stress, Cold and New- S, (table CS-2)

A = 0.125/(R,/t)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi

Seon min(B, S) = 14,898 psi

Allowable Compressive Stress, Cold and Corroded- S ..

Sccc = ScCN
= 14,898 psi

Allowable Compressive Stress, Vacuum and Corroded- S, (table
CSs-2)
A 0.125/(R, /1)

0.125/(24 /1 0.375)
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B
S

ScVC

= 0.001953
14,898 psi
20,000/1.00 = 20,000 psi

= min(B, S) = 14.898 psi

Operating. Hot & Corroded, Wind, Bottom Seam

t

tyc

P*R/ (2'S'K,*E, + 0.40*|P|)

250*23.625 / (220,000*1.20*0.85 + 0.40*|250])
0.1444"

M/ (@R, 2*S K, E,)

142,347 / (n*23.81252*20,000*1.20*0.85)
0.0039"

0.6'W/ (2*'w*R_*S/K_'E,)

0.60*4,638.7 / (2*n*23.8125*20,000*1.20*0.85)
0.0009"

t+t - t,
0.1444 + 0.0039 - (0.0009)

0.1474"

W/ (2'7*R,*S/K 'E,)

4,638.7 / (2*n*23.8125%20,000%1.20%0.85)
0.0015"

e + twe - tpcl
[0.0039 + (0.0015) - (0.1444)|
0.139"

Operating. Hot & New, Wind. Bottom Seam

|

Ly

P*R/ (2*S7K,"E, + 0.40*|P))

250*23.625 / (220,000*1.20*0.85 + 0.40%|250])
0.1444"

M/ (xR 2*S/K_‘E,)

142,347 / (n*23.81252*20,000*1.20*0.85)
0.0039"

0.6*'W/ (2*w*R,*S;K_'E,)

0.60*4,638.7 / (2*1*23.8125*20,000*1.20*0.85)
0.0009"

t+tn -,
0.1444 + 0.0039 - (0.0009)

"
W/ (2'm*R, 'S 'K 'E,)
4,638.7 / (2*n*23.8125*20,000*1.20*0.85)
0.0015"

Itmc + twc . tpcl

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

~ (total, net

tensile)
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|0.0039 + (0.0015) - (0.1444)]
0.139"

Hot Shut Down, Corroded. Wind., Bottom Seam

tp =0"
t, =M/ (n*Rm2*St*Ks*Ec)
= 142,347 / (*23.81252*20,000*1.20*0.85)
= 0.0039"
t, =06"W/(2't"R_*S,'K’E,)
= 0.60"4,638.7 / (2*1*23.8125*20,000%1.20*0.85)
= 0.0009"
t = tp +i, -t
= 0 + 0.0039 - (0.0009)
= 0.003"
toe = M/ (R*Rmz*SC*Ks)
= 142,347 / (=*23.81252*14,898.49*1.20)
= 0.0045"
twe = W/ (2*1"R"S."K,)
= 4,638.7 / (2*n*23.8125*14,898.49*1.20)
= 0.0017"
to =tne+twe- tpc
= 0.0045 + (0.0017) - (0)
= 0.0062"

Hot Shut Down, New. Wind., Bottom Seam

tp = Q"
t, =M/ (n*RmZ*St*Ks*EC)
= 142,347 / (=*23.81252*20,000*1.20*0.85)
= 0.0039"
t, =0.6"W/(2'n"R_*S;*K"E,)
= 0.60"4,638.7 / (2*1*23.8125%20,000*1.20%0.85)
= 0.0009"
t = tp +t, -1,
= 0 + 0.0039 - (0.0009)
= 0.003"
tne =M/ (TI:*RmZ*SC*KS)
= 142,347 / (n*23.81252*14,898.49*1.20)
= 0.0045"
tye = W/ (2"t"R*S."K))
= 4,638.7 / (2'n*23.8125"14,898.49*1.20)
= 0.0017"
t. = toe + twe - tpc
= 0.0045 + (0.0017) - (0)
= 0.0062"

(Pressure)
(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)

(bending)

{Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)
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Empt d i Bottom Seam

= Q" (Pressure)
=M/ (m*R,2*S;'K,*E,) (bending)
= 142,347 / (n*23.81252*20,000*1.20*0.85)
= 0.0039"
t, =06"W/(2'n"R,*S;"K,"E,) (Weight)
= 0.60"4,638.7 / (2*n*23.8125%20,000%1.20%0.85)
= 0.0009"
bo=tort -t (total required, tensile)
= 0 + 0.0039 - (0.0009)
= 0.003"
toe = M/ (T"R,2"S*K,) (bending)
= 142,347 / (n*23.8125%*14,898.49"1.20)
= 0.0045"
t,e = W/ (2'n"R,*S.'K,) (Weight)
= 4,638.7 / (2"'n*23.8125"14,898.49"1.20)
= 0.0017"
to =tne+ byt (total required, compressive)
= 0.0045 + (0.0017) - (0)
= 0.0062"

t

m

E New. Win am

t, =0° (Pressure)
t, =M/ (@R 2*S’K"E,) (bending)
= 142,347 / (n*23.81252*20,000*1.20*0.85)
= 0.0039"
t, =06"W/(2"n'R,"S;"K;"E,) (Weight)
= 0.60"4,638.7 / (2*n*23.8125*20,000*1.20"0.85)
= 0.0009"
o=ttt -, (total required, tensile)
= 0+ 0.0039 - (0.0009)
= 0.003"
tne = M/ (m"R2"S.'K)) (bending)
= 142,347 / (n*23.81252%14,898.49*1.20)
= 0.0045"
tye = W/ (2'1*R,*S."K,) (Weight)
= 4,638.7 / (2"1"23.8125%14,898.49*1.20)
= 0.0017"
te =tnettae o (total required, compressive)
= 0.0045 + (0.0017) - (0)
= 0.0062"

Hot Shut Down, Corroded, Weight & Eccentric Moments Only, Bottom Seam

t, =0" (Pressure)
t, = M/ ("R 2*SK,) (bending)
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= 15,258 / (n*23.81252*14,898.49*1.00)
= 0.0006"
t, = W/ (2R, *S.’K,) (Weight)
= 4,638.7 / (2'1*23.8125*14,898.49*1.00)
= 0.0021"

b=ty -t (total, net compressive)

= |0 + 0.0006 - (0.0021)|
= 0.0015"

t = tne + e -t (total required, compressive)

= 0.0006 + (0.0021) - (0)
= 0.0027"

Operating. Hot & Corroded. Seismic, Bottom Seam

t, = P'R/(2"S/K,E,+0.40"|P|)
= 250%23.625/(2*20,000*1.20*0.85 + 0.40*|250])
= 0.1444"
t, = M/@R 2S'K’E)
= 151,745/ (n*23.81252*20,000*1.20*0.85)
= 0.0042"
t, = (0.6-0.14*Spg)*'W/ (2'n*R_*S/K 'E,)
= 0.52%4,638.7 / (2*n*23.8125"20,000*1.200.85)
= 0.0008"

t = tp +1, -1,
= 0.1444 + 0.0042 - (0.0008)
= 0.1478"
te = (1+0.14°Sy)*"W/ (2*1t*Rm*St*Ks*Ec)
= 1.08%4,638.7/ (2*n*23.8125*20,000*1.20*0.85)
= 0.0016"

t. = Itmc + .- tpcl
= |0.0042 + (0.0016) - (0.1444)]|
= 0.1386"

Operating, Hot & New. Seismic, Bottom Seam

t, = PR/(2SKE, +0.40°P))
= 250*23.625/(2'20,000*1.20%0.85 + 0.40*|250])
= 0.1444"
t, = M/@R2SKE)
= 151,745/ (n*23.81252*20,000*1.20*0.85)
= 0.0042"
t, = (0.6-0.14"Sye*W/(2*n'R_*S/K  E,)
= 0.52*4,638.7 / (2*n*23.8125*20,000*1.20*0.85)
= 0.0008"

t = tp"'tm'tw

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)
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= 0.1444 + 0.0042 - (0.0008)
= 0.1478"

e = (1+0.14"Sy)*'W/ (2R, *S 'K, 'E,) (Weight)
= 1.08%4,638.7/(2'n*23.8125%20,000"1.20*0.85)
= 0.0016"

(total, net
o= ettt tensile)

= ]0.0042 + (0.0016) - (0.1444)]
= 0.1386"

Hot Shut Down. Corroded. Seismic. Bottom Seam

t, =0 (Pressure)
t, =M/ ("R 2*S"K"E,) (bending)
= 151,745/ (n*23.8125220,00071.20*0.85)
= 0.0042"
t, =(0.6-0.14"S)*"W/ (2*n*R*S,"K*E ) (Weight)
= 0.52"4,638.7 / (2'n*23.8125*20,000%1.20*0.85)
= 0.0008"
bt o=t+t -t (total required, tensile)
= 0+ 0.0042 - (0.0008)
= 0.0034"
toe = M/ ("R 2*SK,) (bending)
= 151,745/ (n*23.81252*14,898.49*1.20)
= 0.0048"
tye = (1 +0.14°Sg)*"W/ (2*n*R,,,"S."K,) (Weight)
= 1.08"4,638.7 / (2'n*23.8125"14,898.49"1.20)
= 0.0019"
t =ttt -t (total required, compressive)
= 0.0048 + (0.0019) - (0)
= 0.0066"

Hot Shut Down, New, Seismic, Bottom Seam

t, =0" (Pressure)
t, =M/ (@R, 2*S;K'E,) (bending)
= 151,745/ (n*23.8125220,000*1.20*0.85)
= 0.0042"
t, =(0.6-0.14"S)*"W/ (2*n*R*S;"K,*E,) (Weight)
= 0.52"4,638.7 / (2'n*23.8125*20,000%1.20*0.85)
= 0.0008"
o=ttt (total required, tensile)
= 0+ 0.0042 - (0.0008)
= 0.0034"
toe = M/ ("R, 2*S.*K,) (bending)
= 151,745/ (n*23.81252*14,898.49*1.20)
= 0.0048"

t,c = (1 +0.14'Spg)*'W/ (2R *S'K,) (Weight)

m
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= 1.08"4,638.7 / (2"'n*23.8125"14,898.49"1.20)
= 0.0019"
[ tpc
= 0.0048 + (0.0019) - (0)
= 0.0066"

Empty, Corroded, Seismic. Bottom Seam

-0
t, =M/ ("R 2*S;"K"E,)
= 110,326 / (r*23.81252*20,000*1.20*0.85)
= 0.003"
t, =1(0.6-0.14"S "W/ (2*n*R *S;"K*E,)
= 0.52*4,638.7 / (2*n*23.8125*20,000%1.20*0.85)
= 0.0008"
o=+t -t
=0+ 0.003 - (0.0008)
= 0.0022"
t. = M/ (*R,2*S.'K,)
= 110,326 / (n*23.81252*14,898.49*1.20)
= 0.0035"
tye = (1 +0.14"Sg)*W/ (2*n*R,*S,*K,)
= 1.08%4,638.7 / (2*'1*23.8125%14,898.49*1.20)
= 0.0019"
o=ttt tpt:
= 0.0035 + (0.0019) - (0)
= 0.0053"

Empty. New, Seismic, Bottom Seam

y =0
t, =M/ (m*R,2*S;’K;*E,)
= 110,326 / (n*23.81252*20,000*1.20*0.85)
= 0.003"
t, =(0.6-0.14"S)*"W/ (2*n*R,*S;"K;"E,)
= 0.52%4,638.7 / (2*n*23.8125*20,000%1.20*0.85)
= 0.0008"
o=ty -,
= 0 + 0.003 - (0.0008)
= 0.0022"
toe = M/ ("R, 2*S_*K)
= 110,326 / (n*23.81252*14,898.49*1.20)
= 0.0035"
tye = (1 +0.14"Sp)*"W/ (2*n*R,*S*K,)
= 1.08%4,638.7 / (2*'n*23.8125"14,898.49*1.20)
= 0.0019"
to =t tlac- tpc
= 0.0035 + (0.0019) - (0)

m

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)
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Straight Flange on BOTTOM HEAD

ASME Section VIl Division 1, 2017 Edition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 33)
Tooted |Normaiized | TRSEN | pwhr | O AWP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
internal 250 150 -20
Condition P, (psi) H, (in) SG
Operating 1.8 50 1
Test horizontal 1.71 47.3125 1

Outer Diameter 48"
Length 2"
Nominal Thickness 0.375"
Corrosion Inner 0
Outer 0"

Weight and Capacity

Longitudinal seam

Weight (Ib) Capacity (US gal)
New 31.76 15.18
Corroded 31.76 15.18

Radiography

Seamless No RT

Top Circumferential
seam

Spot UW-11(a)(5)(b) Type 1

Governing condition

Results Summary

Internal pressure

Minimum thickness per UG-16

0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t)

Design thickness due to combined loadings + corrosion |0.1478"
Rated MDMT -39.8 °F
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UCS-66 Material Toughness Requirements

Governing thickness, t, = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =251.8"24 /(20,0001 + 0.4*251.8) = 0.3007"
Stress ratio = t,"E" / (t,, - ¢) = 0.3007*1/(0.375 - 0) = 0.8017
Reduction in MDMT, Ty from Fig UCS-66.1 = 19.8°F
MDMT = max[ MDMT - T, -55] = max[ -20 - 19.8 , -55] = -39.8°F
Material is exempt from impact testing at the Design MDMT of -20°F.

Design thickness, (at 150 °F) Appendix 1-1
t P*R,/ (S*E + 0.40*P) + Corrosion
251.8*24 / (20,000%1.00 + 0.40*251.8) + 0
0.3007"

% Extreme fiber elongation - UCS-79(d)

EFE = (50*t/R)*(1-R,/R,)
(50*0.375 / 23.8125)*(1 - 23.8125 / )

0.7874%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Condition Pressure P ( ?}éeg g:_'eosr: Temperature ( | Corrosion C Load Req'd Thk Due to Req'd Thk Due to
o
psi) increase ( psi) F) (im) Tension (in) Compression (in)
St Sc
Operating, Hot & Corroded 250 20,000 | 14,898 150 0 Wind L1455 0.1389
Seismic 0.1478 0.1385
Operating, Hot & New 250 20,000 | 14.898 150 0 Wind Ll4ic 21
Seismic 0.1478 0.1385
Hot Shut Down, Corroded 0 20,000 | 14,898 150 0 Wind — Lbegd
Seismic 0.0034 0.0067
Hot Shut Down, New 0 20,000 | 14,898 150 0 Wind A £.0063
Seismic 0.0034 0.0067
Empty, Corrode 0 20,000 | 14.898 70 0 Wind LB 0.0063
Seismic 0.0023 0.0054
E B 0 20,000 | 14,898 70 0 Wind 0.0031 0.0063
Seismic 0.0023 0.0054
Hot Shut Down, Corroded, Weight .
& Eccentric Moments Onl 0 20,000 | 14,898 150 0 Weight 0.0015 0.0027

Allowable Compressive Stress, Hot and Corroded- S, (table CS-2)

A = 0.125/(R,/1)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
s = 20,000/1.00 = 20,000 psi
Sec = min(B, S) = 14.898 psi

Allowable Compressive Stress, Hot and New- S,

ScHC
= 14,898 psi

ScHN

Allowable Compressive Stress, Cold and New- S, (table CS-2)

A = 0125/ (R, /1)
= 0.125/(24/0.375)
= 0.001953
B = 14,898 psi
S = 20,000/1.00 = 20,000 psi
Scen = min(B, S) = 14.898 psi

Allowable Compressive Stress, Cold and Corroded- S

ScCN
14,898 psi

ScCC

Allowable Compressive Stress, Vacuum and Corroded- S ., (table
Cs-2)
A 0.125/ (R, /1)

0.125/ (24 / 0.375)
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B
S

chC

= 0.001953
14,898 psi
20,000/ 1.00 = 20,000 psi

= min(B, S) = 14.898 psi

Operating. Hot & Corroded. Wind, Bottom Seam

b

Ly

P*R/ (2°S;'K,*E, + 0.40*|P))

250*23.625 / (2*20,000*1.20*0.85 + 0.40*|250])
0.1444"

M/ (@R, 2"S/K 'E,)

144,377 / (n*23.8125220,000*1.20*0.85)
0.004"

0.6'W / (2*n'R,*S/K,'E,)

0.60*4,670.4 / (2*n*23.8125+20,000*1.20*0.85)
0.0009"

tp +1,-1,

0.1444 + 0.004 - (0.0009)

0.1475"

W/ (2 n*R,"S;’K,"E,)

4,670.4 / (2"n*23.8125%20,000*1.20%0.85)
0.0015"

Itmc + twc - tpcl
0.004 + (0.0015) - (0.1444)|
0.1389"

Operating. Hot & New. Wind. Bottom Seam

t

twe

P*R/ (2'S.'K*E, + 0.40*|P))

250%23.625 / (2*20,000%1.20*0.85 + 0.40*|250])
0.1444"

M/ ('R 2*S K 'E,)

144,377 / (1*23.8125220,000*1.20*0.85)
0.004"

0.6"'W/ (2R, *S/K'E,)

0.60%4,670.4 / (2*n*23.8125%20,000*1.20*0.85)
0.0009"

tp +1, -4

0.1444 + 0.004 - (0.0009)

0.1475"

W/ (2'n*R,"S;"K"E,)

4,670.4 / (2"1*23.8125%20,000%1.20%0.85)
0.0015"

|tmc +he- tpc|

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net
tensile)
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[0.004 + (0.0015) - (0.1444)|
= Q. 1 gga"

Hot Shut Down, Corroded, Wind. Bottom Seam
tp - 0"

t. =M/ (ﬂ*Rmz*S;Ks*Ec)
= 144,377 / (*23.81252*20,000*1.20*0.85)
= 0.004"
t, =0.6"W/ (2" t"R S K *E,)
= 0.60%4,670.4 / (2*'n*23.8125*20,000%1.20%0.85)
= 0.0009"
t = tp -t
= 0 + 0.004 - (0.0009)
= 0.0031"
toe = M/ (‘IE*RmZ*SC*Ks)
= 144,377 / (r*23.81252*14,898.49*1.20)
= 0.0045"
tye =W/ (2'n"R,,"S."K,)
= 4,670.4 / (2*'n*23.8125%14,898.49"1.20)
= 0.0017"
te =tnc+tlye- tpc
= 0.0045 + (0.0017) - (0)
= 0.0063"

m

Hot Shut Down, New, Wind. Bottom Seam

tp =0"
tn, =M/ ("R 2*S"K"E,)
= 144,377 / (*23.81252*20,000*1.20*0.85)
= 0.004"
t, =06"W/(2*'t*"R_*S;*"K’E,)
= 0.60%4,670.4 / (2*n*23.8125"20,000%1.20*0.85)
= 0.0009"
Lt = tp +- b
= 0 + 0.004 - (0.0009)
= 0.0031"
te =M/ (Tt*Rmz*Sc*Ks)
= 144,377 / (n*23.8125%%14,898.49*1.20)
= 0.0045"
tye = W/ (2"'t"R"S."K))
= 4,670.4 / (2"n*23.8125%14,898.49*1.20)
= 0.0017"
t. = tmc"'twc'tpc
= 0.0045 + (0.0017) - (0)
= 0.0063"

m

(Pressure)
(bending)

(Weight)

(total required, tensile)

{(bending)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)
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Empty, Corroded, Wind, Bottom Seam

t, = 0" (Pressure)
t, =M/ (m"R 2*S;’K;"E,) (bending)
= 144,377 / (n*23.81252*20,000*1.20"0.85)
= 0.004"
t, =0.6"W/(2*n"R*S’"K;*E,) (Weight)
= 0.60"4,670.4 / (2*n*23.8125*20,000%1.20*0.85)
= 0.0009"
o=ttt -t (total required, tensile)
= 0+ 0.004 - (0.0009)
= 0.0031"
toe = M/ ("R, 2*S *K,) (bending)
= 144,377 / (n*23.81252*14,898.49*1.20)
= 0.0045"
tye = W/ (2*n*R,,"S.'K,) (Weight)
= 4,670.4 / (2*n*23.8125"14,898.491.20)
=0.0017"
t =ttty -t (total required, compressive)
= 0.0045 + (0.0017) - (0)
= 0.0063"

Empty. New, Wind, Bottom Seam

m

t, =0° (Pressure)
t, =M/ ("R, 2*S;'K;*E) (bending)
= 144,377 / (n*23.81252*20,000*1.20*0.85)
= 0.004"
t, =0.6"W/(2'n"R_*S;"K"E,) (Weight)
= 0.60%4,670.4 / (2*n*23.812520,000%1.20*0.85)
= 0.0009"
o=ttt -ty (total required, tensile)
= 0+ 0.004 - (0.0009)
= 0.0031"
toe =M/ ("R 2*S *K,) (bending)
= 144,377 / (n*23.81252*14,898.49*1.20)
= 0.0045"
twe = W/ (2'n*R,,*S."K,) (Weight)
=4,670.4 / (2*n*23.8125"14,898.49%1.20)
= 0.0017"
teo =t + bt (total required, compressive)
= 0.0045 + (0.0017) - (0)
= 3"

m

Hot Shut Down, Corroded, Weight & Eccentric Moments Only. Bottom Seam

t, =0" (Pressure)
t, =M/ (n*"R2"S’K) (bending)

54/149



= 15,258 / (1*23.81252*14,898.49*1.00)
= 0.0006"

t, = W/ (2R *S'K,)
= 4,670.4 / (2*1*23.8125"14,898.49*1.00)
= 0.0021"

to= -t
= |0 + 0.0006 - (0.0021)|
= 0.0015"

too=tne+ by tpc
= 0.0006 + (0.0021) - (0)

(Weight)

= Q QQ27"
Operating, Hot & Corroded. Seismic., Bottom Seam

L

twe

P*R/ (2'S.'K,"E, + 0.40*|P|)
250*23.625 / (2*20,000*1.20*0.85 + 0.40*|250])
0.1444"

M/ (x*R_2*S 'K 'E,)

153,753 / (*23.81252*20,000*1.20*0.85)
0.0042"

(0.6 - 0.14*Spg)*W / (2*n*R,*S,;*K,"E,)
0.52"4,670.4 / (2*n*23.8125*20,000*1.20*0.85)
0.0008"

t+t, - t,
0.1444 + 0.0042 - (0.0008)

0.1478"

(1 +0.14*Spg)"W/ (2'1*R_*S/K_'E,)
1.08*4,670.4 / (2*7*23.8125*20,000*1.20*0.85)
0.0016"

Itmc + - tpcl
|0.0042 + (0.0016) - (0.1444)|
0.1385"

Operating, Hot & New, Seismic, Bottom Seam

P*R/ (2*S/K,"E, + 0.40*|P|)

250*23.625 / (2*20,000*1.20%0.85 + 0.40*|250))
0.1444"

M/ ("R, 2'S,'K,*E,)

153,753 / (n*23.81252*20,000*1.20*0.85)
0.0042"

(0.6 - 0.14*Sp)*W / (2*1*R,*SK,'E )
0.52*4,670.4 / (2*1*23.8125%20,000*1.20*0.85)
0.0008"

o+t -ty

(total, net compressive)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required,
tensile)

(Weight)

(total, net

tensile)

(Pressure)

(bending)

(Weight)

(total required,
tensile)
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= 0.1444 + 0.0042 - (0.0008)
= Q ]425"

te = (1+0.14"Sy)"W/ (2*n*R,,"S*K*E ) (Weight)
= 1.08"4,670.4 / (2*'n*23.8125*20,000*1.20*0.85)
= 0.0016"
_ ) (total, net
R tonsile)
= |0.0042 + (0.0016) - (0.1444)|
= 0.1385"
Hot Shut Down, Corroded, Seismic, Bottom Seam
t, =0 (Pressure)
t, =M/ (TR, 2*S;K;*E,) (bending)
= 153,753 / (n*23.81252*20,000*1.20*0.85)
= 0.0042"
t, =(0.6-0.14"S5)*"W/ (2*n*R*S;"K,'E,) (Weight)

= 0.52"4,670.4 / (2"'n*23.8125"20,000*1.20%0.85)
= 0.0008"
t o= tp +in -ty
= 0 + 0.0042 - (0.0008)
= 0.0034"
the =M/ (T[*Rmz*SC*Ks)
= 153,753 / (n1*23.81252*14,898.49*1.20)
= 0.0048"
twe = (1 +0.14*Spe)*"W/ (2*1*R .S *K,)
= 1.08"4,670.4 / (2"'n*23.8125"14,898.49*1.20)
= 0.0019"

t =tmc"'twc'tpc
= 0.0048 + (0.0019) - (0)

= 0.0067"
Hot Shut Down, New, Seismic. Bottom Seam
tp = 0"

t, =M/ (xR 2K E,)
= 153,753 / (1*23.81252*20,000*1.20*0.85)
= 0.0042"
t, =(0.6-0.14"S,q)*'W/ (2'n*R_"S/K,'E,)
= 0.52"4,670.4 / (2"n*23.8125*20,000*1.20*0.85)
= 0.0008"
tt = tp + tm - tW
= 0 + 0.0042 - (0.0008)
= 0.0034"
t,, = M/ (@R 2'S K,
= 153,753 / (1*23.81252*14,898.49*1.20)
= 0.0048"

t,e = (1+0.14'Spg)*'W/ (2*"R_*S'K,)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)
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= 1.08"4,670.4 / (2"'n*23.8125"14,898.49*1.20)
= 0.0019"
to =ttty tpc
= 0.0048 + (0.0019) - (0)
= 0.0067"

Empty, Corroded, Seismic, Bottom Seam

tp =0"
t, =M/ (n*Rmz*St*Ks*Ec)
= 111,508 / (=*23.81252*20,000*1.20*0.85)
= 0.0031"
t, =(0.6-0.14"S)*"W/ (2*n*R*S;"K,*E,)
= 0.52"4,670.4 / (2*1*23.8125%20,000%1.20*0.85)
= 0.0008"
tt = tp + tm b tw
= 0+ 0.0031 - (0.0008)
= 0.0023"
toe = M/ (R*Rmz*sc*Ks)
= 111,508 / (n*23.81252*14,898.49*1.20)
= 0.0035"
te = (14 0.14*SDS)*W/(Q*K*Rm*SC*KS)
= 1.08"4,670.4 / (2*'n*23.8125%14,898.49*1.20)
= 0.0019"
tc =ttt tpc
= 0.0035 + (0.0019) - (0)
= 0.0054"

Empty, New. Seismic, Bottom Seam

t, =0
t, =M/ (@R 28K E,)
= 111,508 / (n*23.81252*20,000*1.20*0.85)
= 0.0031"
t, =(0.6-0.14"Syg) "W/ (2'"R_*S/K,E,)
= 0.52*4,670.4 / (2*n*23.8125*20,000%1.20*0.85)
= 0.0008"
tt = tp +in -4,
= 0 + 0.0031 - (0.0008)
= 0.0023"
t,e = M/ (m*R_2"SK,)
= 111,508 / (1*23.8125%%14,898.49*1.20)
= 0.0035"
t,c = (1+0.14'S;)"'W/ (2*n°R_"SK)
= 1.08"4,670.4 / (2"'n*23.8125"14,898.49*1.20)
= 0.0019"
t. = tmc + twc - tpc
= 0.0035 + (0.0019) - (0)

(total required, compressive)

(Pressure)

(bending)

(Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)

(Pressure)
(bending)

{Weight)

(total required, tensile)

(bending)

(Weight)

(total required, compressive)
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= 0.0054"
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ASME Section Vil Division 1, 2017 Edition

BOTTOM HEAD

Component Ellipsoidal Head
Material SA-516 70 (lI-D p. 18, In. 33)
Attached To SHELL RG 1
Tosted |Normalized | "PEIEN | pwar | O AWP
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 150 -20
Condition P, (psi) H, (in) SG
Operating 2.23 61.8438 1
Test horizontal 1.71 47.375 1

Outer Diameter 48"
Head Ratio 2
Minimum Thickness 0.3125"
Corrosion Infet o
Outer 0"
Length L 2"
Nominal Thickness t, 0.375"

Weight and Capacity

Category A joints

Radiography

Seamless No RT

Weight (Ib)? Capacity (US gal)!
New 263.8 75.43
Corroded 263.8 75.43

Head to shell seam

Spot UW-11(a)(5)(b) Type 1

! includes straight flange
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Results Summary

Governing condition internal pressure

Minimum thickness per UG-16 0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t) |0.2993"

Straight Flange governs MDMT -39.8°F

K = (1/6)]2 + (D / (2*h))?]
Corroded |K = (1/6)"2 + (47.375 / (2*11.8438))?]
New K = (1/6)*[2 + (47.375 / (2*11.8438))?]

-

—

Design thickness for internal pressure, (Corroded at 150 °F) Appendix 1-4(c)
t P*D,*K/ (2*S*E + 2"P*(K - 0.1)) + Corrosion
252.23%48"1 / (2*20,000*1 + 2*252.23*(1 - 0.1)) + O
% Extreme fiber elongation - UCS-79(d)

EFE

(75't/R)*(1 - R/ R,)
(75%0.375 / 8.2413)*(1 - 8.2413 / o)
3.4127%

The extreme fiber elongation does not exceed 5%.
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Support Skirt #1

ASME Section VIl Division 1, 2017 Edition

Component Support Skirt
Skirt is Attached To BOTTOM HEAD

Skirt Attachment Offset 8.8279" down from the top seam

SA-516 70 (II-D p. 18, In. 33)

Material Impact ; Fine Grain
Tested! Nofimal)zed Practice
No No No
Design Temperature
Internal 150°F
Inner Diameter Top 395
Botttom 39.5"
Length (includes base 16.17"
ring thickness) ’
Nominal Thickness 0.25"
Corrosion nnee 0
Outer
138.45 Ib
Corroded 138.451b
0.55
Bottom 0.8

1Impac:t testing requirements are not checked for supports
Skirt design thickness, largest of the following + corrosion = 0.0156 in
The governing condition is due to seismic, compressive stress at the base, operating & corroded.

The skirt thickness of 0.25 in is adequate.
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Results Summary

Tenslle or | Governing TomBeratire Allowable | Caiculated | Required
Loading Condition Compressive Skirt ?f'_.) Stress Stress/E | thickness
Side Location (psl) (psh) (in)
operating, carroded Tensile top 150 20,000 586.46 0.0073
Wind Compressive | bottom 13,976.44 | 823.99 0.0147
empty, corroded Tensile top 70 20,000 715.94 0.0089
Compressive bottom 13,976.44 705.3 0.0126
operating, corroded Tensile top 150 20,000 679.2 0.0085
Seismic Compressive | bottom 13,976.44 | 872.82 0.0156
empty, corroded Tensile top 70 20,000 527.74 0.0066
Compressive bottom 13,976.44 577.32 0.01

Loading due to wind, operating & corroded

Windward side (tensile)

Required thickness, tensile stress at base:

t

-0.6"W/ (n*D*S;E) + 48*"M / (n*D?*S,*E)
-0.6*8,747.54 / (=*39.75"20,00070.8) + 48*14,059.1 / (*39.752*20,000*0.8)
0.0059 in

Required thickness, tensile stress at the top:

t = -0.6'W,/ (n*D,SE) + 48°M, / (n*"D2*S;'E)
-0.6*8,609.09 / (1*39.75%20,000%0.55) + 48*12,616.8 / (1*39.75220,000*0.55)
0.0073 in

Leeward side (compressive)

Required thickness, compressive stress at base:

t

W/ (n*D*S.'E,) + 48"M/ (n*D?'S'E,)
8,747.54 / (1*39.75%13,976*1) + 48*14,059.1 / (1*39.752*13,976*1)
0.0147in

Required thickness, compressive stress at the top:

t = W,/(w'D;S,E,) + 48"M,/ ('DZ'S,'E,)
8,609.09 / (1*39.75%13,976*1) + 48*12,616.8 / (1*39.75213,976*1)

0.0137in

Loading due to wind, empty & corroded

Windward side (tensile)
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Required thickness, tensile stress at base:

t

-0.6"W/ (n*D*S,"E) + 48*"M / (n*D?*S,"E)

0.007 in

Required thickness, tensile stress at the top:

t

-0.6*W, / (n*D,'S,'E) + 48°M, / (n*D2*S,'E)

0.0089in
Leeward side (compressive)

Required thickness, compressive stress at base:

t

W/ (n*D*S_"E ) + 48"M / (n*D?*S_*E,)
5,042.06 / (n*39.75*13,976*1) + 48*14,059.1 / (1*39.75%*13,976*1)
0.0126 in

Required thickness, compressive stress at the top:

t = W,/(@DS,E,) + 48'M,/ (n*"D2*S,'E,)
4,903.62 / (1*39.75"13,976*1) + 48*12,616.8 / (1*39.75213,976™1)

0.0115in

Loading due to seismic, operating & corroded

Tensile side

Required thickness, tensile stress at base:

t

-(0.6 - 0.14*Spg)*W / (*D*S{E) + 48"M / (n*D?*S,E)

0.0066 in

Required thickness, tensile stress at the top:

t

-(0.6 - 0.14*Spg)*W, / (n*D,*S,*E) + 48"M, / (n*D2*S,*E)

_ -(0.6 - 0.14*0.55)*8,609.09 / (n*39.75*20,000*0.55) + 48*13,386.6 /
~ (n*39.752*20,000*0.55)
= 0.0085in

Compressive side

Required thickness, compressive stress at base:

t (1 +0.14*Spg)*"W / (n*D*S'E,)) + 48*"M / (r*D?*S_*E )

(1 +0.14*0.55)*8,747.54 / (n*39.75*13,976*1) + 48*14,763.9/
(n*39.752*13,976*1)

0.0156 in

-0.675,042.06 / (n*39.75*20,00070.8) + 48*14,059.1 / (n*39.75%*20,000*0.8)

-0.6"4,903.62 / (n*39.75"20,00070.55) + 48*12,616.8 / (n*39.752*20,000*0.55)

-(0.6 - 0.14*0.55)*8,747.54 / (n*39.75"20,000%0.8) + 48*14,763.9 / (1*39.75%*20,000*0.8)
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Required thickness, compressive stress at the top:

t

(1 +0.14*Spg)*W, / (n*D;*S,'E,) + 48"M, / (*D2*S *E,)

(1 +0.14*0.55)*8,609.09 / (1*39.75*13,976*1) + 48*13,386.6 /
(1*39.752*13,976*1)

0.0146 in

Loading due to seismic, empty & corroded

Tensile side

Required thickness, tensile stress at base:

t = -(0.6-0.14*Spg)*W/ (*D*S;'E) + 48*M / (n*D?*S,'E)
-(0.6 - 0.14*0.55)*5,042.06 / (1*39.75*20,000%0.8) + 48*10,428.9 / (1*39.752*20,000*0.8)

0.005 in

Required thickness, tensile stress at the top:

t = -(0.6-0.14*Spg)*W, / (n*D;*S.E) + 48*M, / (n*D2*S,E)

-(0.6 - 0.14*0.55)*4,903.62 / (r*39.75*20,000*0.55) + 48*9,628 /
(n*39.752*20,000%0.55)

0.0066 in

Compressive side

Required thickness, compressive stress at base:

t

(1 +0.14*Spg)*W / (n*D*S'E,) + 48*M / (n*D2*S *E,)

(1 +0.14*0.55)*5,042.06 / (1*39.75*13,976*1) + 48*10,428.9 /
(n*39.752*13,976*1)

0.0103 in

Required thickness, compressive stress at the top:

t

(1 +0.14*Syg)*W, / (n"D,*S,'E,) + 48*M, / (*D2*S'E )

(1 +0.14%0.55)*4,903.62 / (1*39.75*13,976*1) + 489,628 /
(n*39.752*13,9761)

0.0097 in
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Skirt Buckling Check per ASCE 15.7.10.5

4.4.12.2.b Allowable Axial Compressive Membrane Stress

M, =L/ (R, *t)°5 (4.4.124)
cbar = 2.64 forM <15 (4.4.69)
cbar = 3.13/ M, 042 for1.5<M, <15 (4.4.70)
char = 1 for M, > 15 (4.4.71)
C, = min[ 409*cbar / (389 + D, /1), 0.9]  |forD,/t< 1247 (4.4.67)
C, = 0.25*cbar for 1247 <D,/t<2000 | (4.4.68)
Fe = C,'E,"t/ D, (4.4.66)
Fra2 = Fre/ FS (4.4.65)
Fa1 =S, /FS for D, /t<135 (4.4.62)
Frar =466"S, /[FS*(331 + D,/ 1)] for 135 <D,/ t < 600 (4.4.63)
Fya1 = 0.5"S, /FS for 600 < D, / t < 2000 (4.4.64)
Fa = Min[F,, , F .l (4.4.61)
Ao =KL,/ (n'r)*(F,,"FS / E )05 (4.4.125)
New / Corroded
D,/t=40/(0.875"0.25) = 160
M, = 16.17 / (20*0.875*0.25)%5 = 7.2314
cbar =3.13/M042 = 1.3635
C, = min[ 409*1.3635 / (389 + 40/ (0.875*0.25)) , 0.9] = 0.9
Operating Hot & Corroded
F,e = 0.9729.03E+06*0.875"0.25/ 40 = 163,298 psi
F.a¢ = 466*35,700 / [1*(331 + 40 / 0.875*0.25)] = 33,882 psi
Frap = 163,298/ 1 = 163,298 psi
F,. =min[33,882 , 163,298] = 33,882 psi
A, = 2.17279.1542 / (1*14.054)*(33,882*1 / 29.03E+06)°5 = 0.4536
Operating Hot & New
F,. = 0.9729.03E+06*0.875*0.25/ 40 = 163,298 psi
F,a = 466*35,700 / [1*(331 + 40/ 0.875"0.25)] = 33,882 psi
Foap = 163,298/ 1 = 163,298 psi
F,, = min[33,882 , 163,298] = 33,882 psi
A, = 2.1*279.1542 / (1*14.054)*(33,882*1 / 29.03E+06)05 = 0.4536
Empty Cold & Corroded
F,. = 0.9"29.4E+06"0.875%0.25 /40 = 165,375 psi
F,.s =466738,000/[1*(331 + 40/ 0.875*0.25)] = 36,065 psi
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Fp = 165375/1= 165,375 psi
F . = Min[36,065 , 165,375] = 36,065 psi
A, =2.1"279.1542 / (n*14.054)*(36,065*1 / 29.4E+06)%5 = 0.465
Empty Cold & New
F,. = 0.9729.4E+06*0.875"0.25/ 40 = 165,375 psi
F,.1 = 466"38,000/[1*(331 + 40/ 0.875*0.25)] = 36,065 psi
Foap = 165,375/ 1 = 165,375 psi
F,, = Min[36,065 , 165,375] = 36,065 psi
A, = 2.1*279.1542 / (n*14.054)*(36,065*1 / 29.4E+06)°5 = 0.465

4.4.12.2.c Compressive Bending Stress

v=8,D,/ (E"Y) (4.4.78)
Foa = Fra for 135 <D, /t < 2000 (4.4.74)
Foa = 466'S, /[FS*(331+ D, /)] |for 100<D,/t< 135 (4.4.75)
Foa = 1.081 *Sy /FS forD,/t< 100 and y20.11 (4.4.76)
Foa =S,"(1.4 - 2.9") / FS forD,/t< 100 and y< 0.11 (4.4.77)
Operating Hot & Corroded

D,/t=40/(0.875"0.25) = 160

v =35,700*40 / (29.03E+06%0.875%0.25) = 0.1968
Foa=Fea= 33,882 psi

Operating Hot & New

D,/t=40/(0.875%0.25) = 160

vy =35,700"40/ (29.03E+060.87570.25) = 0.1968
Foa = Fxa = 33,882 psi

Empty Cold & Corroded

D,/t=40/(0.875"0.25) = 160

v =38,000"40 / (29.4E+06%0.875"0.25) = 0.2068
Foo=Fu= 36,065 psi

Empty Cold & New

D,/t=40/(0.875"0.25) = 160

v =38,000"40/ (29.4E+06*0.875*0.25) = 0.2068
Fra=Fa= 36,065 psi
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4.4.12.2.d Allowable Shear Stress

C,=4.454 for M, < 1.5 (4.4.81)
C,=(9.64/M2)*(1 +0.0239"M,3)%5  |for 1.5 <M, < 26 (4.4.82)
C,=1.492/M 05 for26 <M, <4.347*(D,/t) | (4.4.83)
C,=0.716*(t/ D,)°5 for M, > 4.347*(D, / t) (4.4.84)
a,=0.8 for D, /t <500 (4.4.85)
o, = 1.389 - 0.218l0g, (D, / 1) for D, /t> 500 (4.4.86)
n, =1 for F,, /S, <0.48 (4.4.87)
n, = 0.43*(S, /F,,) + 0.1 for 0.48 <F,, /S, < 1.7 (4.4.88)
1, =0.6%(S, /F,,) forF,,/S,217 (4.4.89)
Fy =@, C,"E,*(t/D,) (4.4.80)
Fra=""F./FS (4.4.79)
Operating Hot & Corroded

D,/t=40/(0.875%0.25) = 160

M, = 16.17/ (2070.875%0.25)05 = 7.2314
Foe/ Sy = 84,777 / 35,700 = 2.3747
C, = (9.64 /7.23142)*(1 + 0.0239*7.23143)05 = 0.5841
o,=08= 0.8

n, = 0.6%(35,700 / 84,777) = 0.2527
F.e = 0.8"0.5841*29.03E+06"(0.875%0.25 / 40) = 84,777 psi
F,a=0.2527*84,777 /1 = 21,420 psi

Operating Hot & New

D,/t=40/(0.875"0.25) = 160
M, = 16.17 / (2070.875"0.25)%5 = 7.2314
Foe/ Sy =84,777 / 35,700 = 2.3747
C, = (9.64 /7.23142)*(1 + 0.0239*7.23143)05 = 0.5841
o,=08= 0.8

1, = 0.6%(35,700/ 84,777) = 0.2527
F, = 0.8"0.5841*29.03E+06"(0.875"0.25 / 40) = 84,777 psi
F,, =0.2527*84,777 /1 = 21,420 psi

Empty Cold & Corroded

D,/t=40/(0.875%0.25) = 160
M, = 16.17 / (20*0.875*0.25)05 = 7.2314
Foe/ Sy = 85,856 / 38,000 = 2.2594
C, = (9.64 / 7.23142)*(1 + 0.0239*7.23143)05 = 0.5841
o,=08= 0.8
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n, = 0.6%(38,000 / 85,856) = 0.2656
F,. =0.8"0.5841*29.4E+06%(0.875*0.25 / 40) = 85,856 psi
F,, = 0.2656"85,856 / 1 = 22,800 psi
Empty Cold & New

D,/t=40/(0.875"0.25) = 160
M, = 16.17 / (20*0.875*0.25)%5 = 7.2314
F,./ S, = 85,856 / 38,000 = 2.2594
C, = (9.64/7.2314%)*(1 + 0.0239*7.23143)05 = 0.5841
o,=0.8= 0.8

n, = 0.6*(38,000 / 85,856) = 0.2656
F, = 0.870.5841*29.4E+067(0.875%0.25 / 40) = 85,856 psi
F,,=0.2656"85,856 / 1 = 22,800 psi

4.4.12.2.i Axial Compression, Bending Moment, and Shear

f,=M/S (4.4.119)
f,=F/A (4.4.120)
f, = V*sin[¢]/ A (4.4.122)
Ko=1-(f,/F,)? (4.4.105)
Fo=n2E, /(K L, /1) (4.4.110)
A=C_/(1-fFS/F,) (4.4.109)
Fea= Fo'[1 - 0.74*(A, - 0.15)]°3 for 0.15 <A, < 1.2 (4.4.72)
fo! (K*Fog) + 8*A*, / (9"K*Fy,) < 1 for f, / (K;'F,) = 0.2 (4.4.112)
£,/ (2K Fyy) + A, / (KSFp,) < 1 for f, / (K'F,) < 0.2 (4.4.113)
New / Corroded
ry = 0.25*(402 + 39.52)05 = 14.054"
A =n*(40%-39.5%) /4 = 31.22 in?
S = *(40* - 39.5%) / (32*40) = 308.3177 in?
Operating Hot & Corroded
f, = 246,556.7 / 308.3177 = 800 psi
f,=8,74754/31.22 = 280 psi
f,=1,461.16*sin[90] / 31.22 = 47 psi
Seismic ASCE 15.7.10.5 K, =1- (47 /21,420)2 = 1
F, = n?*29.03E+06 / (2.1*279.1542 / 14.054)2 = 164,677 psi
A=1/(1-280"1/164,677) = 1.0017
F., = 33,882[1 - 0.74*(0.4536 - 0.15)]°3 = 31,392 psi
f,/ (KSFy,) = 280/ (1*31,392) = 0.0089
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280/(2*1*31,392) + 1.0017*800 / (1*33,882) = 0.0281
Combined load check passes.
Operating Hot & New
f, = 246,556.7 / 308.3177 = 800 psi
f,=8,747.54/31.22 = 280 psi
f,=1,461.16"sin[90] / 31.22 = 47 psi
Seismic ASCE 15.7.10.5 K, =1- (47 /21,420)2 = 1
F, = n2*29.03E+06 / (2.1*279.1542 / 14.054)2 = 164,677 psi
A=1/(1-280*1/164,677) = 1.0017
F_, = 33,882*[1 - 0.74*(0.4536 - 0.15)]°3 = 31,392 psi
f,/ (K *F,) =280/ (1*31,392) = 0.0089
280/(2*1*31,392) + 1.0017*800 / (1*33,882) = 0.0281
Combined load check passes.
Empty Cold & Corroded
f,=172,241.8/308.3177 = 559 psi
f,=5,042.06/31.22 = 162 psi
f, = 849.76*sin[90] / 31.22 = 27 psi
Seismic ASCE 15.7.10.5 K, =1-(27/22,800) = 1
F,=72"29.4E+06 / (2.1*279.1542 / 14.054)2 = 166,771 psi
A=1/(1-162*1/166,771) = 1.001
F_, = 36,065*[1 - 0.74*(0.465 - 0.15)]°3 = 33,305 psi
f,/ (KS'F ) = 162/ (1*33,305) = 0.0048
162/ (2*1*33,305) + 1.001*559 / (1*36,065) = 0.0179
Combined load check passes.
Empty Cold & New
f,=172,241.8/308.3177 = 559 psi
f,=5,042.06/31.22 = 162 psi
f, = 849.76%sin[90] / 31.22 = 27 psi
Seismic ASCE 15.7.10.5 K,=1-(27/22,800)2 = 1
F, = n2*29.4E+06 / (2.1*279.1542 / 14.054)2 = 166,771 psi
A=1/(1-162*1/166,771) = 1.001
F., = 36,0651 - 0.74%(0.465 - 0.15)]°3 = 33,305 psi
f,/ (KSF,) = 162 /(1*33,305) = 0.0048
162 /(271*33,305) + 1.001*559 / (1*36,065) = 0.0179

Combined load check passes.
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Skirt Base Ring #1

Base configuration single base plate without gussets

Material

Base plate material SA-516-70
Base plate allowable stress, S, 20,000 psi
Foundation compressive strength 1,658 psi
Concrete ultimate 28-day strength 3,000 psi
Bolt circle, BC 44 125"
Base plate inner diameter, D, 34.625"
Base plate outer diameter, D, 46.625"
Base plate thickness, t, 0.5"

Anchor Bolts

Allowable stress, S,

20,000 psi

Bolt size and type 0.75" coarse threaded
Number of bolts, N "4
Corrosion allowance (applied to root radius) 0"

Anchor bolt clearance 0.375"

Bolt root area (corroded), A, 0.3in2
Diameter of anchor bolt holes, d, 1.125"

Initial bolt preload 0% (0 psi)

Bolt at0°

No
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Results Summary

Foundation
e Vessel BaseV | BaseM w Requred t bearing
condition (Iby) (Ib-1t) (Ib) i Base stress
(in2) (in) (psi)

Wind | operating, corroded | 1,098.4 | 14,059.1 | 8,855.5 | 0.1248 | 0.3689 82.67
Wind operating, new | 1,098.4 | 14,059.1 | 8,855.5 | 0.1248 | 0.3689 82.67
Wind | empty, coroded | 1,098.4 | 14,059.1 | 5,150.1 | 0.1525 | 0.3627 79.94

Wind empty, new 1,098.4 | 14,059.1 | 5,150.1 | 0.1525 | 0.3627 79.94

|

Seismic | operating, corroded | 1,022.8 | 14,763.9 | 8,855.5 | 0.1429 | 0.3995

Seismic | operating,new | 1,022.8 | 14,763.9 | 8,855.5 0.1429 | 0.3995 96.99
Seismic | empty, corroded 594.8 | 10,428.9 | 5,150.1 | 0.1081 | 0.3314 6.72
Seismic empty, new 594.810,428.9 [ 5,150.1 | 0.1081 | 0.3314 66.72

Anchor bolt load (operating, corroded + Wind)

P=-0.6"W/N + 48 * M/ (N*BC)

=-0.6"8,855.54 /4 + 48 * 14,059.1 / (4*44.125)

=2,495.12 Ib;

Required area per bolt = P/ S, = 0.1248 in?

The area provided (0.302 in?) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, operating, corroded + Wind)
Base plate width, t_: 6 in

Average base plate diameter, d: 40.625 in

Base plate elastic modulus, E;:  29.0E+06psi
Base plate yield stress, S,: 38,000 psi

E. = 57,000*Sqr(3,000), = 3,122,019 psi
n=EJ/E, =29.0E+06/3,122,019 = 9.2889
t, = (N*A,) / (n*d)

= (4*0.302) / (n*40.625)

=0.0095 in

From table 12.4 for k = 0.15839:

K,=27533, K,=1.0792

L, =13.8762, L,=26.2443, Ly =

5.1241

Total tensile force on bolting

T=(12M-0.6"W *(L, + L)) / (L, + L,)

=(12"14,059.1 - 0.6"8,855.54 *(13.8762 + 5.1241)) / (26.2443 + 5.1241)
=2,159.97 Ib;

Tensile stress in bolts use the larger of f or bolt preload = 0 psi

f,=T/(t,*(d/2) *K,)
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=2,159.97 / (0.0095 * (40.625/ 2) * 2.7533)
= 4,080 psi

Total compressive load on foundation

C. =T+ W + Bolt Preload
=2,159.97 + 8,855.54 + 0
=11,015.51 Ib;

Foundation bearing stress

fo=C./ (((t, - ) + n*t)*(d / 2)*K,)

=11,015.51/(((6 - 0.0095) + 9.2889"0.0095)*(40.625 / 2)*1.0792)
= 83 psi

As f_ <= 1,658 psi the base plate width is satisfactory.

1/(1+1,/(n*)
/(1 + 4,080/ (9.2889*83))
1

k
=0.15839

1
0.
Base plate required thickness (operating, corroded + Wind)
t = (31 L2/8,)°>

= (3*83*3.31252/ 20,000)0-5

= 0.3689 in

The base plate thickness is satisfactory.

Anchor bolt load (operating, new + Wind)

P=-0.6"W/N +48*M/(N*BC)

=-0.6"8,855.54 /4 + 48 * 14,059.1 / (4*44.125)

=2,495.12 Ib;

Required area per bolt = P / S, = 0.1248 in?

The area provided (0.302 in?) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, operating, new + Wind)

Base plate width, t_: 6 in
Average base plate diameter, d: 40.625 in
Base plate elastic modulus, E;: 29.0E+06psi
Base plate yield stress, Sy: 38,000 psi

E, = 57,000*Sqr(3,000) = 3,122,019 psi
n = E/E, = 29.0E+06 / 3,122,019 = 9.2889

= (N"A,) / (n*d)
(4*0.302) / (n*40.625)
0.0095 in

nngr

From table 12.4 for k = 0.15839:

K,=2.7533, K,=1.0792

L, =13.8762, L,=262443, L3~

5.1241
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Total tensile force on bolting

T=(12"M- 0.6"W *(L, + Ly)) / (L, + Ly)
= (12*14,059.1 - 0.6*8,855.54 *(13.8762 + 5.1241)) / (26.2443 + 5.1241)
= 2,159.97 Ib,

Tensile stress in bolts use the larger of f_ or bolt preload = 0 psi

f,=T/(t,*(d/2)*K,)

=2,159.97 / (0.0095 * (40.625/ 2) * 2.7533)
= 4,080 psi

Total compressive load on foundation

C.=T+ W + Bolt Preload
=2,159.97 + 8,855.54 + 0
=11,015.51 Ib;

Foundation bearing stress

f.=C./ (((t, - tg) + n*t)*(d/ 2)*K,)

=11,015.51/(((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*1.0792)
= 83 psi

As f, <= 1,658 psi the base plate width is satisfactory.

k=1/(1+f/(n"))
=1/(1 + 4,080/ (9.2889*83))
=0.15839

Base plate required thickness (operating, new + Wind)
t = (3 L2/ S,)0°

= (3*83"3.31252 / 20,000)05

=0.3689 in

The base plate thickness is satisfactory.

Anchor bolt load (empty, corroded + Wind)
P=-0.6"W/N + 48 * M/ (N*BC)

=-0.6"5,150.06 /4 + 48 * 14,059.1 / (4*44.125)

= 3,050.94 Ib;

Required area per bolt = P/ S, = 0.1525 in?

The area provided (0.302 in?) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, empty, corroded + Wind)

Base plate width, t: 6 in
Average base plate diameter, d: 40.625 in
Base plate elastic modulus, E;: 29.0E+06 psi
Base plate yield stress, S 38,000 psi

E. = 57,000*Sqr(3,000) = 3,122,019 psi

n = E/E, = 29.0E+06 / 3,122,019 = 9.2889
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t, = (N*A,) / (n*d)

S
= (4*0.302) / (1*40.625)
= 0.0095 in

From table 12.4 for k = 0.105318:

K,=2.8747, K,=0.875

L, =16.0325, L,=27.7418, 37

3.4132
Total tensile force on bolting
T=(12*M-0.6"W *(L, + L3)) / (L, + Ly)

= 3,486.49 Ib;

Tensile stress in bolts use the larger of f_ or bolt preload = 0 psi
f,=T/({,*(d/2)*K))

= 3,486.49/(0.0095 * (40.625/ 2) * 2.8747)

= 6,308 psi

Total compressive load on foundation

C. =T+ W + Bolt Preload

= 3,486.49 + 5,150.06 + 0

= 8,636.55 Ib;

Foundation bearing stress

f.=C /7 (((t. - 1) + n*t)*(d / 2)"K,)

= 8,636.55/ (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.875)
= 80 psi

As f, <= 1,658 psi the base plate width is satisfactory.

k=1/(1+1,/(n",))
=1/(1+6,308/(9.2889"80))
=0.105318

Base plate required thickness (empty, corroded + Wind)
t = (3*,'L2/S )05

(3*80%3.31282 / 20,000)05
0.3627 in

The base plate thickness is satisfactory.
Anchor bolt load (empty, new + Wind)
P=-06"W/N +48* M/ (N*BC)
=-0.6"5,150.06 /4 + 48 * 14,059.1 / (4*44.125)
= 3,050.94 Ib,

Required area per bolt = P /S, = 0.1525 in?

The area provided (0.302 in2) by the specified anchor bolt is adequate.

(12*14,059.1 - 0.6"5,150.06 *(16.0325 + 3.4132)) / (27.7418 + 3.4132)
3,
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Support calculations (Jawad & Farr chapter 12, empty, new + Wind)

Base plate width, t_: 6 in
Average base plate diameter, d: 40.625 in
Base plate elastic modulus, E;:  29.0E+06psi
Base plate yield stress, Sy: 38,000 psi

E, = 57,000*Sqr(3,000) = 3,122,019 psi
n = E/E, = 29.0E+06 / 3,122,019 = 9.2889

t, = (N*A,) / (r*d)

(4*0.302) / (1*40.625)
0.0095 in

(2]

From table 12.4 for k = 0.105318:

K, =2.8747, K,=0.875

L, = 16.0325, L,=27.7418, Ls =

3.4132
Total tensile force on bolting

T=(12"M- 0.6*"W *(L, + L)) / (L, + Ly)
= (12*14,059.1 - 0.6*5,150.06 *(16.0325 + 3.4132)) / (27.7418 + 3.4132)
= 3,486.49 Ib,

Tensile stress in bolts use the larger of f; or bolt preload = 0 psi

f,=T/(,*(d/2)*K,)
= 3,486.49 / (0.0095 * (40.625 / 2) * 2.8747)
= 6,308 psi

Total compressive load on foundation

C, =T+ W + Bolt Preload
= 3,486.49 + 5,150.06 + 0
= 8,636.55 Ib;

Foundation bearing stress

f,=C,/(((t, - t)) + n*t)*(d/ 2)*K,)
= 8,636.55/ (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.875)
= 80 psi

As f, <= 1,658 psi the base plate width is satisfactory.
k=1/(1+f,/(n*))

=1/(1+ 6,308/ (9.2889*80))

=0.105318

Base plate required thickness (empty, new + Wind)
t. = (3 L2/ §)0°

= (3*80*3.31252/ 20,000)0-5

=0.3627 in

The base plate thickness is satisfactory.
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Anchor bolt load (operating, corroded + Seismic)

=-(0.6 - 0.14*S,¢)*W /N + 48 * M/ (N*BC)
-(0.6 - 0.14%0.55)*8,855.54 / 4 + 48 * 14,763.9 / (4*44.125)

P
= 2,857.26 Ib,

Required area per bolt = P / S, = 0.1429 in?
The area provided (0.302 in?) by the specified anchor bolt is adequate.
Support calculations (Jawad & Farr chapter 12, operating, corroded + Seismic)

Base plate width, t: 6 in
Average base plate diameter, d: 40.625 in
Base plate elastic modulus, E;: 29.0E+06psi
Base plate yield stress, S,: 38,000 psi

E, = 57,000*Sqr(3,000) = 3,122,019 psi
n = EJE, = 29.0E+06 /3,122,019 = 9.2889

t, = (N*A,) / (z*d)
= (4*0.302) / (*40.625)
= 0.0095 in

From table 12.4 for k = 0.145484:

K,=27824, K,=1.0328

L, =14.4005, L,=266126, 53~

4.7087
Total tensile force on bolting

T=(12*M- (0.6 - 0.14"Sp)*W *(L, + L3)) / (L, + Ly)
= (12*14,763.9 - (0.6 - 0.14*0.55)*8,855.54 *(14.4005 + 4.7087)) / (26.6126 + 4.7087)
= 2,830.78 Ib,

Tensile stress in bolts use the larger of f_ or bolt preload = 0 psi

f,=T/(*(d/2)*K,)
=2,830.78 / (0.0095 * (40.625 / 2) * 2.7824)
= 5,292 psi

Total compressive load on foundation

C. =T+ (1 +0.14"Sy5)*"W + Bolt Preload
=2,830.78 + (1 + 0.14*0.55)"8,855.54 + 0
=12,368.2 Ib;

Foundation bearing stress

f.=C /7 (((t, - 1)) + n"t)*(d/ 2)"K,)

=12,368.2/ (({6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*1.0328)
=97 psi

As f, <= 1,658 psi the base plate width is satisfactory.

/(1 + £,/ (n*,)

k=1
=1/(1+5,292/(9.2889%97))
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=0.145484

Base plate required thickness (operating, corroded + Seismic)
t = (3*,*L2/S )05

= (3*97+3.31282 / 20,000)05

=0.3995in

The base plate thickness is satisfactory.

Anchor bolt load (operating, new + Seismic)

P =-(0.6 - 0.14*Sy5)"W /N + 48 * M/ (N*BC)
=-(0.6 - 0.14*0.55)8,855.54 / 4 + 48 * 14,763.9 / (4"44.125)
= 2,857.26 Ib,

Required area per bolt = P / S, = 0.1429 in?

The area provided (0.302 in2) by the specified anchor bolt is adequate.
Support calculations (Jawad & Farr chapter 12, operating, new + Seismic)
Base plate width, t.: 6 in

Average base plate diameter, d: 40.625 in

Base plate elastic modulus, E;: 29.0E+06psi

Base plate yield stress, Sy: 38,000 psi

E. =57,000"Sqr(3,000) = 3,122,019 psi

n=EJ/E, =29.0E+06/3,122,019 = 9.2889

t. = (N*A,) / (r*d)
= (4*0.302) / (1*40.625)
= 0.0095 in

From table 12.4 for k = 0.145484:

K,=27824, K,=1.0328

L, = 14.4005, L,=26.6126, 3~

4.7087
Total tensile force on bolting

T=(12'M- (0.6 - 0.14*Spg)*"W *(L, + Ly)) / (L, + Ly)
= (12*14,763.9 - (0.6 - 0.14*0.55)*8,855.54 *(14.4005 + 4.7087)) / (26.6126 + 4.7087)
=2,830.78 Ib,

Tensile stress in bolts use the larger of f, or bolt preload = 0 psi

fs=T/(,*(d/2)"K)
=2,830.78/(0.0095 * (40.625 / 2) * 2.7824)
= 5,292 psi

Total compressive load on foundation
C.=T+(1+0.14"S5)*W + Bolt Preload

=2,830.78 + (1 + 0.14*0.55)"8,855.54 + 0
=12,368.2 Ib,
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Foundation bearing stress

f.=C,/ (((t, - t) + n*t)*(d/ 2)*K,)
=12,368.2/ (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*1.0328)
= 97 psi

As f <= 1,658 psi the base plate width is satisfactory.
k=1/(1+f,/(n*))

=1/(1+5,292/(9.2889*97))
= 0.145484

Base plate required thickness (operating, new + Seismic)
t = (3. L2/ Sp)°-5

(38*97*3.31252/ 20,000)05
0.3995 in

The base plate thickness is satisfactory.
Anchor bolt load (empty, corroded + Seismic)

-(0.6 - 0.14*0.55)*5,150.06 / 4 + 48 * 10,428.9 / (4*44.125)
2,162.81 Ib,

P=-(0.6-0.14"S,5)*"W /N + 48 * M/ (N*BC)

Required area per bolt = P /S, = 0.1081 in?

The area provided (0.302 in2) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, empty, corroded + Seismic)
Base plate width, t: 6 in

Average base plate diameter, d: 40.625 in

Base plate elastic modulus, E;:  29.0E+06 psi

Base plate yield stress, S 38,000 psi

E. = 57,000"Sqr(3,000) = 3,122,019 psi

n=EJ/E, =29.0E+06 /3,122,019 = 9.2889

t, = (N*A,) / (m*d)

(4*0.302) / (n*40.625)
0.0095 in

1]

From table 12.4 for k = 0.125674:

K,=2.8276, K,=0.9579
- - Ly =

L, =15.2053, L,=27.173, 40703

Total tensile force on bolting

T=(12"M - (0.6 - 0.14"S)"W *(L, + Ly)) / (L, + Lj)

=(12*10,428.9 - (0.6 - 0.14*0.55)*5,150.06 *(15.2053 + 4.0703)) / (27.173 + 4.0703)

=2,343.8 Ib;

Tensile stress in bolts use the larger of f_ or bolt preload = 0 psi
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f=T/(t,"(d/2)"K,)
=2,343.8/(0.0095 * (40.625/ 2) * 2.8276)
= 4,311 psi

Total compressive load on foundation

C, =T+ (1+0.14*S,5)*W + Bolt Preload
=2,343.8 + (1 + 0.14*0.55)*5,150.06 + 0
=7,890.42 Ib,

Foundation bearing stress

f.=C./(((t, - ty) + n*t))*(d/ 2)*K,)

=7,890.42 / (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.9579)
= 67 psi

As f, <= 1,658 psi the base plate width is satisfactory.
k=1/(1+f,/(n*))

=1/(1+4,311/(9.288967))
=0.125674

Base plate required thickness (empty, corroded + Seismic)
t = (31 L2/ S )05

(3*67*3.31252 / 20,000)°5

The base plate thickness is satisfactory.

Anchor bolt load (empty, new + Seismic)

-(0.6 - 0.14*S)*"W /N + 48 * M/ (N*BC)

-(0.6 - 0.14*0.55)*5,150.06 / 4 + 48 * 10,428.9 / (4*44.125)

P
=2,162.81 Ib,

Required area per bolt = P /S, =0.1081 in?

The area provided (0.302 in2) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, empty, new + Seismic)

Base plate width, t_: 6 in
Average base plate diameter, d: 40.625 in
Base plate elastic modulus, E.;: 29.0E+06psi
Base plate yield stress, S 38,000 psi

E, = 57,000*Sqr(3,000) = 3,122,019 psi
n = E/E, = 29.0E+06 / 3,122,019 = 9.2889

t, = (N*A,) / (x*d)
= (4%0.302) / (n*40.625)
= 0.0095 in

From table 12.4 for k = 0.125674:

K,=2.8276, K,=0.9579
L, =15.2053, L,=27.173, L,=
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4.0703
Total tensile force on bolting

T=(12'M- (0.6 - 0.14*Spg)*W *(L, + Ly)) / (L, + Ly)
= (12*10,428.9 - (0.6 - 0.14*0.55)*5,150.06 *(15.2053 + 4.0703)) / (27.173 + 4.0703)
= 2,343.8 Ib

Tensile stress in bolts use the larger of f or bolt preload = 0 psi

f,=T/(,*(d/2)*K)
=2,343.8/(0.0095 * (40.625/ 2) * 2.8276)
=4,311 psi

Total compressive load on foundation

C, =T+ (1 +0.14*S,¢)*W + Bolt Preload
=2,343.8 + (1 + 0.14°0.55)*5,150.06 + 0
= 7,890.42 Ib,

Foundation bearing stress

f.=C./(((t, - ty) + n*1)*(d/ 2)*K,)
=7,890.42/ (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.9579)
= 67 psi

As f_ <= 1,658 psi the base plate width is satisfactory.

k=1/(1+f/(n*))
=1/(1+4,311/(9.2889"67))
= 0.125674

Base plate required thickness (empty, new + Seismic)
t. = (3","L2/S )05

(3*67%3.31282 / 20,000)05
0.3314 in

The base plate thickness is satisfactory.
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Foundation bearing stress

fo=C./(((t, - t) + n*t)*(d/ 2)*K,)

=12,368.2/ (((6 - 0.0095) + 9.2889"0.0095)*(40.625 / 2)*1.0328)
= 97 psi

As f_ <= 1,658 psi the base plate width is satisfactory.

1/(1 +1,/ (n*f)
/(1 +5,292/ (9.2889*97))
1

k
=0.145484

1
0.
Base plate required thickness (operating, new + Seismic)

t = (3 L2/ S )08

= (3*97*3.31252/ 20,000)%5

=0.3995 in

The base plate thickness is satisfactory.

Anchor bolt load (empty, corroded + Seismic)

P =-(0.6-0.14"S5)*"W /N + 48 * M/ (N*BC)

=-(0.6 - 0.14*0.55)*5,150.06 / 4 + 48 * 10,428.9 / (4*44.125)

=2,162.81 Ib;

Required area per bolt = P/ S, = 0.1081 in?

The area provided (0.302 in?) by the specified anchor bolt is adequate.

Support calculations (Jawad & Farr chapter 12, empty, corroded + Seismic)
Base plate width, t: 6 in

Average base plate diameter, d: 40.625 in

Base plate elastic modulus, E;: 29.0E+06psi

Base plate yield stress, S,: 38,000 psi

E. =57,000"Sqr(3,000) = 3,122,019 psi

n=EJ/E =29.0E+06/3,122,019 = 9.2889

t, = (N*A,) / (n*d)

= (4°0.302) / (n*40.625)
= 0.0095 in

From table 12.4 for k = 0.125674:

K, =2.8276, K,=0.9579

L, =15.2053, L,=27.173, p

4.0703

Total tensile force on bolting

T=(12"M- (0.6 - 0.14"S)*"W *(L, + Ly)) / (L, + Ly)

=(12*10,428.9 - (0.6 - 0.14*0.55)*5,150.06 *(15.2053 + 4.0703)) / (27.173 + 4.0703)
= 2,343.8 Ib;

Tensile stress in bolts use the larger of f or bolt preload = 0 psi
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f=T/(t,"(d/2)"K,)
=2,343.8/(0.0095 * (40.625 / 2) * 2.8276)
=4,311 psi

Total compressive load on foundation

C.=T+(1+0.14"Sy5)"W + Bolt Preload
=2,343.8 + (1 + 0.1470.55)*5,150.06 + 0
=7,890.42 Ib,

Foundation bearing stress

f.=C./(((t, - tg) + n*t)*(d/ 2)"K,)

=7,890.42 / (({6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.9579)
= 67 psi

As f, <= 1,658 psi the base plate width is satisfactory.

1/(1 +1,/ (n*f)
/(1 + 4,311/ (9.2889*67))
1

k
=0.125674

1
0.
Base plate required thickness (empty, corroded + Seismic)

t = (3 L2/ S)0°

= (3*67*3.31252/ 20,000)05

=0.3314in

The base plate thickness is satisfactory.

Anchor bolt load (empty, new + Seismic)

P=-(0.6-0.14"Spg)*"W /N + 48 * M/ (N*BC)

=-(0.6 - 0.14"0.55)*5,150.06 / 4 + 48 * 10,428.9 / (4*44.125)

=2,162.81 Ib;

Required area per bolt =P /S, = 0.1081 in?

The area provided (0.302 in?) by the specified anchor bolt is adequate.
Support calculations (Jawad & Farr chapter 12, empty, new + Seismic)
Base plate width, t_: 6 in

Average base plate diameter, d: 40.625 in

Base plate elastic modulus, E;: 29.0E+06psi

Base plate yield stress, S 38,000 psi

E. =57,000"Sqr(3,000) = 3,122,019 psi

n=E/E, =29.0E+06 /3,122,019 = 9.2889

t, = (N*A,) / (t*d)

(4*0.302) / (m*40.625)
0.0095 in

[}

From table 12.4 for k = 0.125674:

K, =2.8276, K,=0.9579
L, =15.2053, L,=27.173, Ly=
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4.0703
Total tensile force on bolting

T=(12'M- (0.6 - 0.14*Sp)*W *(L, + L3)) / (L, + Ly)

=(12"10,428.9 - (0.6 - 0.14*0.55)*5,150.06 *(15.2053 + 4.0703)) / (27.173 + 4.0703)

=2,343.8 Ib;
Tensile stress in bolts use the larger of f_ or bolt preload = 0 psi

f,=T/{,*(d/2)*K,)
=2,343.8/(0.0095 * (40.625/ 2) * 2.8276)
=4,311 psi

Total compressive load on foundation

C, =T+ (1 +0.14*Syg)*W + Bolt Preload
=2,343.8 + (1 + 0.14*0.55)*5,150.06 + 0
=7,890.42 Ib,

Foundation bearing stress

f.=C./ (((t, - t)) + n*t)*(d/ 2)*K,)
= 7,890.42/ (((6 - 0.0095) + 9.2889*0.0095)*(40.625 / 2)*0.9579)
= 67 psi

As f, <= 1,658 psi the base plate width is satisfactory.
/(1 +1,/(n*f))

1
/(1 +4,311/(9.2889°67))
1

k
= 0.125674

1
0.
Base plate required thickness (empty, new + Seismic)
t = (3","L2/S )05

- (3*67+3.31282 / 20,000)05

=0.3314in

The base plate thickness is satisfactory.
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INLET (C1)

ASME Section VIl Division 1, 2017 Edition

—= 3750
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2.0000

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 2
Orientation 270°

Nozzle center line offset to datum line 147"

End of nozzle to shell center 30"

Passes through a Category A idint No

NPS 6 Sch 80 (XS)

Access opening

No

Material specification

SA-106 B Smis pipe (II-D p. 14, In. 10)

Inside diameter, new

5.761"

Pipe nominal wall thickness 0.432"
Pipe minimum wall thickness! 0.378"
Corrosion allowance 0"
Projection available outside vessel, Lpr 2.5"
Internal projection, h,,, 2"
Projection available outside vessel to flange face, Lf |6"
Local vessel minimum thickness 0.375"
Liquid static head included 0 psi

Longitudinal joint efficiency

1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0"
Nozzle to vessel groove weld 0.375"
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1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description NPS 6 Class 150 WN A105
Bolt Material 3981 ;\-;)13 527) Bolt <=2 1/2 (II-D p.
Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 272.5 psi @ 150°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Circumferential joint radiography None UW-11(c) Type 1

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t. =250%24 / (20,000*1 + 0.4*250) = 0.2985"
Stress ratio =t*E"/ (t, - ¢) = 0.2985*1 / (0.375 - 0) = 0.796
Reduction in MDMT, T, from Fig UCS-66.1 = 20.4°F
MDMT = max[ MDMT - T, -55] = max[ -20 - 20.4 , -55] = -40.4°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t = 250"2.8805/(17,100*1 - 0.6"250) = 0.0425"
Stress ratio =t *E" / (t, - c) = 0.0425*1 / (0.378 - 0) = 0.1124
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.
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 150 °F The nozzle
The opening Is adequately reinforced passes UG-45
A A A
required | available A A2 A3 As | welds treq tmin

1.757111.8683 | 0.4311 | 0.6244 | 0.6926 | -- | 0.1202 | 0.245 | 0.378

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
el description throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ly MAX(d, R_ + (t. - C,) + (t- C))
MAX(5.761, 2.8805 + (0.432 - 0) + (0.375 - 0))

5.761 in

Outer Normal Limit of reinforcement per UG-40

L, MIN(2.5%(t - C), 2.5%(t - C,) + 1)
MIN(2.5%(0.375 - 0), 2.5*(0.432 - 0) + 0)

0.9375in

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5%(t - C), 2.5%(t;- C,, - C))

MIN(2, 2.5%(0.375 - 0), 2.5%(0.432 - 0 - 0))
= 0.9375in

Nozzle required thickness per UG-27(c)(1)

t

. = P'R,/(S’E-0.6"P)
250*2.8805 / (17,100*1 - 0.6*250)
0.0425 in

Required thickness t, from UG-37(a)

t

P*R, / (SE + 0.4*P)
250*24 / (20,000*1 + 0.4*250)
0.2985 in

T
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Required thickness t_ per Interpretation VIli-1-07-50

t

P*R,/(S'E + 0.4*P)
25024 / (20,000*0.85 + 0.4*250)
0.3509 in

T

Area required per UG-37(c)

Allowable stresses: S| = 17,100, S, = 20,000 psi
f,=lesserof 1orS,/§, =0.855
f,=lesserof1orS, /S, =0.855

A = dtYF+27%F(1-1,)

= 5.761*0.2985"1 + 2"0.432"0.2985"1*(1 - 0.855)
= 1.7571in?

Area available from FIG. UG-37.1

A, = larger of the following= 0.4311 in?

= d(Et- FUt) - 27 M(Et- FrE)(1- 1)
= 5.761*(1*0.375 - 1*0.2985) - 2*0.432*(1*0.375 - 1*0.2985)*(1 - 0.855)
= 0.4311in2

= 2%t+t)"(E,*t-F*t) - 2°t (E,"t - Ft)*(1 - f,)
= 2%(0.375 + 0.432)*(1*0.375 - 1*0.2985) - 2"0.432*(1*0.375 - 1*0.2985)*(1 - 0.855)
= 0.1139in?

smaller of the following= 0.6244 in2

>
N
I

= Bt -t )t
=  5%(0.432- 0.0425)*0.855*0.375
= 0.6244 in2

= 5t - t,) T,
= 5%(0.432 - 0.0425)*0.855"0.432
= 0.7193in?

A, = smaller of the following= 0.6926 in?
= 5t
= 5%0.3750.432"0.855
= 0.6926in?
= S,

= 5%0.432"0.43270.855
= 0.7978in?
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= 2'htt,
= 2"2°0.432°0.855
= 14774in?

A, = Leg®f,
= 0.3752*0.855
= 0.1202in2

Area= A/ +A,+A;+ A,
= 0.4311 + 0.6244 + 0.6926 + 0.1202
= 1.8683in?

As Area >= A the reinforcement is adequate.

UW-16(c) Weld Check

Fillet weld: t_;,, = lesser of 0.75 ort, ort = 0.375in
to(min) = l&sser of 0.25 or 0.7*t;, = 0.25in
) =0.7"Leg = 0.7"0.375 = 0.2625 in

c(actual

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

touger = PR,/ (S,E-0.6"P) + Corrosion
= 250%2.8805/(17,100*1 - 0.6*250) + 0
= 0.0425in

t, = max[t, ygo7 s taugee |
= max[0.0425,0]

= 0.0425in

b = P*R,/(S’E + 0.4*P) + Corrosion
= 250724 /(20,000*1 + 0.4*250) + 0
= 0.2985in

by = max[t,,t g6
= max[0.2985, 0.0625 ]
= 0.2985in

t, = min[t,, ;]
= min[0.245, 0.2985]
= 0245in

tugas = max(ty,t]
= max[0.0425, 0.245]
= 0245in
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Available nozzle wall thickness new, t, = 0.875"0.432 = 0.378 in

The nozzle neck thickness is adequate.
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ASME Section VIII Division 1, 2017 Edition

={. .

1.7500

WATER OUTLET (C2)

Note: round inside edges per UG-76(c)

L.ocation and Orientation

Description

Located on SHELL RG 1
Orientation 90°

Nozzle center line offset to datum line 0"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 3 Class 3000 - threaded

Access opening

No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new

3.5"

Nominal wall thickness 0.375"
Corrosion allowance 0"
Projection available outside vessel, Lpr (1"
Internal projection, h_.,, 1.75"
Local vessel minimum thickness 0.375"
Liquid static head included 1.69 psi

Longitudinal joint efficiency

1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"

87/149



UCS-66 Material Toughness Requirements Nozzle

t. = 251.69"1.75/(20,000"1 - 0.6"251.69) = 0.0222"
Stress ratio = t,*E" / (t, - ¢} = 0.0222*1 / (0.375 - 0) = 0.0592
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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44
(in?) Summary (in)
i 2y The nozzle passes
For P = 251.69 psi @ 150 °F UG-a4
A A A
required | available A1 | Az | A3 | As | eigs treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) e

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
Weld description throat size (in) | throat size (in) Stius
Nozzle to shell fillet (Lega1) 0.25 0.2625 weld size is adequate

Calculations for internal pressure 251.69 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ln MAX(d, R, + (t. - C.) + (t- C))
MAX(3.5, 1.75 + (0.375 - 0) + (0.375 - 0))

3.5in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t - C), 2.5*(t, - C,) + 1)
MIN(2.5*(0.375 - 0), 2.5*(0.375 - 0) + 0)
0.9375in

Inner Normal Limit of reinforcement per UG-40
L, MIN(h, 2.5%(t - C), 2.5*(t; - C,, - C))
= MIN(1.75, 2.5*(0.375 - 0), 2.5*(0.375 - 0 - 0))
= 0.9375in
Nozzle required thickness per UG-27(c)(1)

t, = PR,/(S,E-0.6P)
=  251.6875%1.75/(20,000*1 - 0.6*251.6875)
= 0.0222in

Required thickness t, from UG-37(a)

t, P*R,/ (S'E + 0.4*P)
251.687524 / (20,000*1 + 0.4*251.6875)
0.3005 in
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Required thickness t, per Interpretation VIii-1-07-50

t

T

P*R,/ (S'E + 0.4°P)
251.6875*24 / (20,000*0.85 + 0.4*251.6875)
0.3532 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t;, = lesser of 0.75 or t ort = 0.375 in
tomin) = lesser of 0.25 or 0.7*t;, = 0.25in

cactual) = 0-77Leg = 0.7*0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t P*R, / (S,"E + 0.4*P) + Corrosion

aAppl1 =
= 251.6875*2.125/ (20,0001 + 0.4*251.6875) + 0
= 0.0266 in
tiugas = max(t, a1 b ugis ]
= max[ 0.0266 , 0.0625 ]
= 0.0625in

Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.
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GAUGE GLASS (C3B)

ASME Section VIl Division 1, 2017 Edition

0.5000

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orientation 135°

Nozzle center line offset to datum line 57"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 0.5 Class 6000 - threaded

Access opening

No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new

0.84"

Nominal wall thickness 0.33"
Corrosion allowance 0"
Projection available outside vessel, Lpr (1"
Internal projection, h, ., 0.5"
Local vessel minimum thickness 0.375"
Liquid static head included 0 psi

Longitudinal joint efficiency
S

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. = 250"0.42 / (20,000*1 - 0.6*250) = 0.0053"
Stress ratio = t,*E’/ (t, - ¢) = 0.0053*1/(0.33 - 0) = 0.016
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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary SLLlln?r-'::ry
(in?) (in)
For P = 250 psi @ 150 °F p:::e:':’i!é'_z
A A A
required | available | A1 | A2 | A3 [ A5 | oiqe treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.0625 | 0.33

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
Weld description throat size (in) | throat size (in) AL
Nozzle to shell fillet (Lega1) 0.231 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F
Parallel Limit of reinforcement per UG-40

La

MAX(d, R, + (t, - C) + (t - C))
MAX(0.84, 0.42 + (0.33 - 0) + (0.375 - 0))
1.125in

Outer Normal Limit of reinforcement per UG-40

L, MIN(2.5%(t- C), 2.5*( - C,) + 1)
MIN(2.5%(0.375 - 0), 2.5%(0.33 - 0) + 0)

0.825in

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5*(t - C), 2.5%(t,- C,, - C))

MIN(0.5, 2.5%(0.375 - 0), 2.5*(0.33 - 0 - 0))
= 05in

Nozzle required thickness per UG-27(c)(1)

t, = P'R,/(S,"E-0.6"P)
250%0.42 / (20,000*1 - 0.6*250)
0.0053 in

Required thickness t_ from UG-37(a)

t P*R, / (S'E + 0.4*P)

250*24 / (20,000*1 + 0.4*250)

T
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= 0.2985in
Required thickness t,_ per Interpretation VIii-1-07-50

t

P*R,/ (S*E + 0.4*P)
250*24 / (20,000*0.85 + 0.4*250)
0.3509 in

T

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t_;,, = lesser of 0.75 or t ort = 0.33 in
t(min) = l€sser of 0.25 or 0.7"

min = 0.231 in
s(actual) = 0-7°Leg = 0.7*0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

taapp11 = P*R,/(S,*E + 0.4*P) + Corrosion

= 250%0.75/(20,000*1 + 0.4"250) + O
= 0.0093in

tiugas = maxt, App1-17 tyuais ]
= max[ 0.0093, 0.0625]

= 0.0625in

Available nozzle wall thickness new, t, = 0.33 in

The nozzle neck thickness is adequate.
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GAUGE GLASS (C3A)

ASME Section VIl Division 1, 2017 Edition

05000

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orientation 135°

Nozzle center line offset to datum line 7"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 0.5 Class 6000 - threaded

Access opening

No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new

0.84"

Nominal wall thickness 0.33"
Corrosion allowance o"
Projection available outside vessel, Lpr |1"
Internal projection, h ., 0.5"
Local vessel minimum thickness 0.375"
Liquid static head included 1.39 psi

Longitudinal joint efficiency

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t, =251.39%0.42/ (20,000*1 - 0.6"251.39) = 0.0053"
Stress ratio =t *E"/ (t, - ¢) = 0.0053*1/(0.33 - 0) = 0.0161
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.
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Reinforcement Calculations for Internal Pressure

: UG-44
UG-37 Area Cal_cuzlatlon Summary Summary
(in®) .
(in)
For P = 251.39 psi @ 150 °F p:::e:%zé'_;
A A A
required | available | A1 [ A2 | A3 | As | eas treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) e

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
Wald deucription throat size (in) | throat size (in) .
Nozzle to shell fillet (Lega1) 0.231 0.2625 weld size is adequate

Calculations for internal pressure 251.39 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

La

MAX(d, R, + (t, - C,) + (t- C))
MAX(0.84, 0.42 + (0.33 - 0) + (0.375 - 0))
1.125in

Outer Normal Limit of reinforcement per UG-40

L,, MIN(2.5%(t - C), 2.5%(t, - C,) + 1)
MIN(2.5%(0.375 - 0), 2.5*(0.33 - 0) + 0)

0.825in

Inner Normal Limit of reinforcement per UG-40

L, MIN(h, 2.5%(t - C), 2.5*(t,- C, - C))

MIN(0.5, 2.5*(0.375 - 0), 2.5*(0.33 - 0 - 0))
= 05in

Nozzle required thickness per UG-27(c)(1)

t, = P*R,/(S,E-0.6"P)
=  251.3869*0.42/(20,000*1 - 0.6*251.3869)
= 0.0053in

Required thickness t, from UG-37(a)

t

T

P*R,/ (S'E + 0.4*P)
251.3869*24 / (20,000*1 + 0.4*251.3869)
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= 0.3002in
Required thickness t, per Interpretation Vill-1-07-50

t

T

P*R,/ (S'E + 0.4*P)
251.3869*24 / (20,000*0.85 + 0.4*251.3869)
0.3528 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t, = lesser of 0.75 or t, or t = 0.33 in
t.min) = lesser of 0.25 or 0.7*t . = 0.231 in
cactual) = 0-77Leg = 0.7%0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t P*R,/ (S,"E + 0.4"P) + Corrosion

aApp1-1 =
= 251.3869"0.75/(20,000*1 + 0.4*251.3869) + 0
= 0.0094 in
tiugas = max[t,ap041 .t uars]
= maxf 0.0094 , 0.0625 ]
= 0.0625in

Available nozzle wall thickness new, t, = 0.33 in

The nozzle neck thickness is adequate.
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SUPPLY GAS (C4)

ASME Section VIl Division 1, 2017 Edition

03125
1 103128
Ll
T i ]
= 0.2500
0.2500

Note: round inside edges per UG-76(c)

Location and Orientation

Located on TOP HEAD

Orientation 90°

End of nozzle to datum line 253"

Calculated as hillside ; Yes

Distance to head center, R 7"

Passes through a Category A joint No
. Neme

Description NPS 0.5 Class 6000 - threaded

Access opening No

Material specification SA-105 (II-D p. 18, In. 19)

Inside diameter, new 0.84"

Nominal wall thickness 0.33"

Corrosion allowance o"

Opening chord length 0.85"

Projection available outside vessel, Lpr |2.2632"

Internal projection, h, ., 0.25"
Local vessel minimum thickness 0.3125"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.3125"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3125"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t, = 25070.9*48 / (2*20,000*1 + 0.8"250) = 0.2687"
Stress ratio =t*E"/ (t, - ¢) = 0.2687*1/(0.3125 - 0) = 0.8597
Reduction in MDMT, T, from Fig UCS-66.1 = 14°F
MDMT = max{ MDMT - T, -55] = max[ -20 - 14, -55] = -34°F

Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t, = 25070.42 / (20,000*1 - 0.6*250) = 0.0053"
Stress ratio =t*E"/ (t, - ¢) = 0.0053*1/(0.33 - 0) = 0.016
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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary S:Jn?r-::ry
) (in)
For P = 250 psi @ 150 °F p:s":eg‘:j‘é';“
A A A
required | available | A1 | A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) bagzs C.8e

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
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg41) 0.2188 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ly MAX(d, R, + (t, - C,) + (t- C))
MAX(0.85, 0.425 + (0.33 - 0) + (0.3125 - 0))

1.0675 in

Outer Normal Limit of reinforcement per UG-40

L, MIN(2.5%(t - C), 2.5*(t, - C,) +1,)
MIN(2.5*(0.3125 - 0), 2.5*(0.33 - 0) + 0)

0.7813in

Inner Normal Limit of reinforcement per UG-40

L, MIN(h, 2.5%(t- C), 2.5*(t; - C, - C))
MIN(0.25, 2.5%(0.3125 - 0), 2.5*(0.33 - 0 - 0))
= 0.25in

Nozzle required thickness per UG-27(c)(1)

t PR,/ (S,"E - 0.6*P)
2500.42 / (20,0001 - 0.6*250)

0.0053 in

m

Required thickness t. from UG-37(a)(c)

t P*K,"D, / (2'S"E + 0.8'P)

250%0.9*48 / (2*20,000*1 + 0.8*250)

T
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= 0.2687in
Required thickness t_per Interpretation Vlil-1-07-50
t P*D,*K/(2*S*E + 2*P*(K - 0.1))
250"48*1 / (220,000*1 + 2*250*(1 - 0.1))
0.2967"

T

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t_;, = lesser of 0.75 ort, ort=0.3125in
temin) = lesser of 0.25 or 0.7"t,; = 0.2188 in

t(actuay = 0-7"Leg = 0.7*0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.

tiapp11 =  P*Ry/(S,"E + 0.4*P) + Corrosion

= 25070.75/(20,000"1 + 0.4*250) + 0
= 0.0093in

tiucas =  Mmax[t, o011 thyars ]
= max[ 0.0093, 0.0625]
= 0.0625in

Available nozzle wall thickness new, t, = 0.33 in

The nozzle neck thickness is adequate.
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DRAIN (C5)

ASME Section VIl Division 1, 2017 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on BOTTOM HEAD
Orientation 90°

End of nozzle to datum line -19.5625"
Calculated as hillside No

Distance to head center, R 0"

Passes through a Category A joint No

NPS 2 Sch 80 (XS)

Access opening

No

Material specification

SA-106 B Smis pipe (lI-D p. 14, In. 10)

Inside diameter, new

1.939"

Pipe nominal wall thickness 0.218"
Pipe minimum wall thickness! 0.1908"
Corrosion allowance 0"
Projection available outside vessel, Lpr |2.4211"
Local vessel minimum thickness 0.3125"
Liquid static head included 2.32 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.3125"

1F’ipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UCS-66 Material Toughness Requirements Nozzle

Impact test exempt per UCS-66(d) (NPS 4 or smaller pipe) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-45
(in?) Summary (in)
s The nozzle passes
For P = 252.32 psi @ 150 °F Uaie
A A A

required | available [ A1 [ A2 | A3 | A5 | \eogs treq tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) Bl | SR

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)

Nozzle to shell fillet (Lega1) 0.1526 0.2625 weld size is adequate

Weld description Status

Calculations for internal pressure 252.32 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ln MAX(d, R+ (. - C,) + (t- C))
MAX(1.939, 0.9695 + (0.218 - 0) + (0.3125 - 0))

1.939in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t - C), 2.5*(t,- C,) + 1)

MIN(2.5%(0.3125 - 0), 2.5*(0.218 - 0) + 0)
= 0.545in

Nozzle required thickness per UG-27(c)(1)

t

™m

P*R, /(S,"E - 0.6°P)
252.3192*0.9695 / (17,100*1 - 0.6*252.3192)
0.0144 in

Required thickness t, from UG-37(a)(c)

t, P*K,*D,/ (2*S*E + 0.8*P)

252.3192*0.9*48 / (2*20,000*1 + 0.8*252.3192)
0.27111in

Required thickness t, per Interpretation VIil-1-07-50

t P*D,*K / (2*S*E + 2*P*(K - 0.1))
252.32*48*1 / (2*20,000*1 + 2*252.32*(1 - 0.1))

0.2994"

T

This opening does not require reinforcement per UG-36(c)(3)(a)
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UW-16(c) Weld Check

Fillet weld: t_;,
t.(min) = lesser of 0.25 or 0.7*1

=lesserof 0.750ort, ort=0.218 in
in=0.1526 in
to(actual = 0-77Leg = 0.7°0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

tiucer = P’R,/(S,E -0.6"P) + Corrosion
= 252.3305%0.9695/(17,100*1 - 0.6*252.3305) + 0
= 0.0144in

t, = max[t, yg07  tayugaz ]
= max[0.0144,0]
= 0.0144in

toy = 0.2994in

tos = max[ty, a6l
= max[0.2994 , 0.0625 ]

= 0.2994in

ty = min[t;,t,]
= min[0.1348, 0.2994 ]
= 0.1348in

tgas = max{t,, 4]
= max][0.0144,0.1348 ]
= 0.1348in
Available nozzle wall thickness new, t, = 0.875%0.218 = 0.1908 in

The nozzle neck thickness is adequate.
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GAS OUTLET (C6)

ASME Section VIl Division 1, 2017 Edition

— K— 2.0000

03125 [— -
03750

0310, ||__ _ | —— 031
L i 4 ]
Td%$ [ N
= e e o AT

—r—

05000

Note: round inside edges per UG-76(c

Location and Orientation

Located on TOP HEAD
Orientation 0°

End of nozzle to datum line 259"
Calculated as hillside No
Distance to head center, R 0"

Passes through a Category A joint

Description

NPS 6 Sch 80 (XS)

Access opening

No

Material specification

| SA-106 B Smils pipe (II-D p. 14, In. 10)

Inside diameter, new 5.761"
Pipe nominal wall thickness 0.432"
Pipe minimum wall thickness' 0.378"
Corrosion allowance 0"
Projection available outside vessel, Lpr 4.4601"
Internal projection, h,.,, 0.5"
Projection available outside vessel to flange face, Lf |7.9601"
Local vessel minimum thickness 0.3125"
Liquid static head included 0 psi

Longitudinal joint efficiency

Material specification

1

Reinforcing Pad

SA-516 70 (II-D p. 18, In. 33)

Diameter, Dp

10.625"
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Thickness, t, 0.375"
Is split Yes
Butt welds tested to confirm full penetration Yes
Joint efficiency 1

Inner fillet, Leg,, 0.375"
Outer fillet, Leg,, 0.3125"
Lower fillet, Leg,; o"
Nozzle to vessel groove weld 0.3125"
Pad groove weld 0.375"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description NPS 6 Class 150 WN A105

Bolt Material ;/;81 ;.Bn3 3827) Bolt <=2 1/2 (1I-D p.

Blind included No

Rated MDMT -32.3°F

Liquid static head 0 psi

MAWP rating 272.5 psi @ 150°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

PWHT performed No

Impact Tested No

Circumferential joint radiography None UW-11(c) Type 1
e

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)

Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t. = 25070.9"48 / (2"20,000*1 + 0.8*250) = 0.2687"
Stress ratio =t *E"/ {t, - ¢) = 0.2687*1/(0.3125 - 0) = 0.8597
Reduction in MDMT, T, from Fig UCS-66.1 = 14°F
MDMT = max[ MDMT - T, -55] = max[ -20 - 14, -55] = -34°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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UCS-66 Material Toughness Requirements Nozzle

t. =250"2.8805 /(17,1001 - 0.6"250) = 0.0425"

Stress ratio = t*E"/ (t, - ¢) = 0.0425%1/ (0.378 - 0) = 0.1124

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.

UCS-66 Material Toughness Requirements Pad

Governing thickness, t, = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
1, = 25070.9"48 / (2*20,000*1 + 0.8*250) = 0.2687"
Stress ratio =t*E" / (t, - ¢c) = 0.2687*1/(0.3125 - 0) = 0.8597
Reduction in MDMT, Ty from Fig UCS-66.1 = 14°F
MDMT = max[ MDMT - Tg, -55] = max[ -20 - 14 , -55] = -34°F
Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-45
UG-37 Area Calculation Summary (in?) Summary
(in)
For P = 250 psi @ 150 °F The nozzle
The opening Is adequately reinforced passes UG-45
A A A
required | available A1 A2 A3 As | welds treq tmin

1.5814 |1 2.8547 | 0.2471 | 0.5203 | 0.3694 | 1.5 | 0.2179 | 0.245 | 0.378

UG-41 Weld Failure Path Analysis Summary (lb)

Ali fallure paths are stronger than the applicable weld loads

Weld load Weld load Path 1-1 Weld load Path 2-2 Weld load Path 3-3
w Wi-q strength Wa.o strength Wi3 strength
27.333.87 | 44,764 110141581 |24 .21138.585 [ 56.768.2 | 99.242.42

UW-16 Weld Sizing Summary

Weld description Re“‘s"::: g :)' oxd Acst;:l (‘lﬁw Status
Nozzle to pad fillet (Leg41) 0.25 0.2625 weld size is adequate
Pad to shell fillet (Leg42) 0.1562 0.2188 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

La MAX(d, R, + (t. - C,) + (t- C))
MAX(5.761, 2.8805 + (0.432 - 0) + (0.3125 - 0))

5.761in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t - C), 2.5*(t, - C,) + 1)
MIN(2.5%(0.3125 - 0), 2.5*(0.432 - 0) + 0.375)
0.7813 in

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5%(t - C), 2.5%(t,- C, - C))

MIN(0.5, 2.5%*(0.3125 - 0), 2.5(0.432 - 0 - 0))
= 05in

Nozzle required thickness per UG-27(c)(1)

~—
]

. P*R,/ (S,'E - 0.6*P)
250*2.8805 / (17,1001 - 0.6*250)
0.0425 in
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Required thickness t, from UG-37(a)(c)

t P*K,*D, / (2*S*E + 0.8'P)
250*0.9*48 / (2*20,000*1 + 0.8*250)
= 0.2687in

Required thickness t, per Interpretation VIII-1-07-50

T

t P*D,*K/ (2*S*E + 2*P*(K - 0.1))
250*48*1 / (2*20,000*1 + 2*250*(1 - 0.1))

0.2967"

T

Area required per UG-37(c)

Allowable stresses: S, = 17,100, S, = 20,000, S, = 20,000 psi
f,=lesserof1orS /S, =0.855

fo=lesserof 1orS /S, =0.855

fa =lesseroff,orS, /S, =0.855

fa=lesserof1orS,/S, =1

A = dtF+2ttF(1-1,)

= 5.761%0.2687*1 + 2*0.432*0.2687*1*(1 - 0.855)
= 1.5814in?

Area available from FIG. UG-37.1

A, = larger of the following= 0.2471 in?

= d'(E,t- P - 24 (- FrE)r(1 - 1)
= 5.761*(1"0.3125 - 1°0.2687) - 2"0.432*(1*0.3125 - 1*0.2687)*(1 - 0.855)
= 0.2471in2

= 2%t +t)M(E,t- F') - 2 N(E "t - FrY)*(1- 1)
= 2%(0.3125 + 0.432)*(1*0.3125 - 1*0.2687) - 2*0.432*(1*0.3125 - 1*0.2687)*(1 - 0.855)
= 0.0598 in2

A, = smaller of the following= 0.5203 in?

= Bt -t )Mt
= 5%0.432-0.0425)*0.855"0.3125
= 0.5203in2

= 2%t -t )25 +t)f,
= 2*(0.432 - 0.0425)*(2.5*0.432 + 0.375)*0.855
= 0.9691in2

A, = smaller of the following= 0.3694 in?

111/149



= 5T,
= 50.3125°0.432*0.855
= 05771 in?

= S,
= 5%0.432*0.432*0.855
= 0.7978in2

= 2'htf,
= 2*0.5'0.4320.855
= 0.3694in?

A, = Leg*f,
= 0.375%"0.855
= 0.1202in?

Ap = Leg®f,
= 0.3125%1
= 0.0977in?

As = (D,-d-27 )t E,

= (10.625-5.761 - 2"0.432)*0.375"1*1
= 1.5in?

Area

Ar+A + A+ A+ AL+ A

0.2471 + 0.5203 + 0.3694 + 0.1202 + 0.0977 + 1.5

= 2.8547in?

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check
Inner fillet: t ;. =lesserof 0.75ort ort, =0.375in
t = lesser of 0.25 or 0.7t ;,, = 0.25 in

c(min) min

toacuay = 0.7"Leg = 0.770.375 = 0.2625 in

Outer fillet: t . = lesser of 0.75 or t,ort=0.31251in
tyming = 05"t = 0.1562in
tw(actua,) =0.7*Leg = 0.7*0.3125 = 0.2188 in

UG-45 Nozzle Neck Thickness Check

Interpretation VIlI-1-83-66 has been applied.

t.user = P*R,/(S,*E - 0.6*P) + Corrosion
250*2.8805 / (17,100*1 - 0.6*250) + 0
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= 0.0425in

t, = max(t, go7 s taygee ]
= max[0.0425,0]
= 0.0425in

t, = 0.2967in

tor = max[t,,t g6
= max[ 0.2967 , 0.0625 ]
= 0.2967 in

ty = min[t;, t,]
= min[ 0.245, 0.2967 ]
= 0.245in

leas = max(t,b]
=  max[0.0425,0.245]
= 0.245in

Available nozzle wall thickness new, t, = 0.875"0.432 = 0.378 in
The nozzle neck thickness is adequate.

Allowable stresses in joints UG-45 and UW-15(c)

Groove weld in tension: 0.74*20,000 = 14,800 psi
Nozzle wall in shear: 0.7*17,100 = 11,970 psi
Inner fillet weld in shear: 0.49*17,100 = 8,379 psi
Outer fillet weld in shear: 0.49*20,000 = 9,800 psi

Upper groove weld in tension: 0.74*20,000 = 14,800 psi
Strength of welded joints:

(1) Inner fillet weld in shear
(m/ 2)*Nozzle OD*Leg*S; = (n / 2)*6.625"0.375"8,379 = 32,698.6 Ib;

(2) Outer fillet weld in shear
(r/2)*Pad OD*Leg*S, = (n / 2)*10.625"0.3125%9,800 = 51,112.24 Ib;

(3) Nozzle wall in shear
(m/ 2)*Mean nozzle dia*t,*S = (n / 2)*6.193*0.432"11,970 = 50,303.58 Ib,

(4) Groove weld in tension
(m/2)*Nozzle OD™t,*S = (n / 2)*6.6250.3125"14,800 = 48,130.18 Ib;

(6) Upper groove weld in tension
(n/2)*Nozzle OD*t,*S, = (n / 2)*6.625"0.375"14,800 = 57,756.22 Ib,
Loading on welds per UG-41(b)(1)

W = (A-A, +2%,%(E, t- F't))'S,
(1.5814 - 0.2471 + 270.432*0.855*(1*0.3125 - 1*0.2687))*20,000
27.333.87 Ib,
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(A, +Ag+ Ay +AL)'S,
(0.5203 + 1.5 + 0.1202 + 0.0977)*20,000
= 44 764 |bf

Woo=  (Ay+Ay+ A, +A,+ 2%t )*S,
= (0.5203 + 0.3694 + 0.1202 + 0 + 2*0.432"0.3125%0.855)*20,000
= 2481421,

Was= (A +A3+As+ A, +A,L+ AL+ 2% ",)"S,
= (0.5203 + 0.3694 + 1.5 + 0.1202 + 0.0977 + 0 + 2*0.432*0.3125*0.855)*20,000
= 56.768.2 Ib;

Load for path 1-1 lesser of W or W, , = 27,333.87 Ib;
Path 1-1 through (2) & (3) = 51,112.24 + 50,303.58 = 101.415.81 Ib,
Path 1-1 is stronger than W so it is acceptable per UG-41(b)(2).

Load for path 2-2 lesser of W or W, , = 24,814.2 Ib,
Path 2-2 through (1), (4), (6) = 32,698.6 + 48,130.18 + 57,756.22 = 138.585 Ib,
Path 2-2 is stronger than W, _, so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W, , = 27,333.87 I,
Path 3-3 through (2), (4) = 51,112.24 + 48,130.18 = 99.242.42 Ib,
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).

114/149



SAFETY HEAD (C7)

ASME Section Vil Division 1, 2017 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Located on TOP HEAD
Orientation 270°
End of nozzle to datum line 248"
Calculated as hillside Yes
Distance to head center, R 20"
Passes through a Category A joint No
L Neme
Description NPS 2 Class 3000 - threaded
Access opening No
Material specification SA-105 (II-D p. 18, In. 19)
Inside diameter, new 2.375"
Nominal wall thickness 0.3125"
Corrosion allowance 0"
Opening chord length 3.0339"

Projection available outside vessel, Lpr |1.256"

Internal projection, h, ., 0.25"
Local vessel minimum thickness 0.3125"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.3125"
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UCS-66 Material Toughness Requirements Nozzle

t, = 250*1.1875/(20,000*1 - 0.6"250) = 0.015"

Stress ratio =t*E" / (t, - ¢) = 0.015*1/(0.3125 - 0) = 0.0479

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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44
(in?) Summary (in)
For P = 250 psi @ 150 °F The ntzjzgnaasses
A A A
required | available | A1 | A2 [ A3 [ As | g | treq tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) s | 05125

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
Weld ceacy ntion throat size (in) | throat size (in) Status
Nozzle to shell fillet (Leg41) 0.2188 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ly MAX(d, R, + (t. - C,) + (t- C))
MAX(3.0339, 1.517 + (0.3125 - 0) + (0.3125 - 0))

3.0339 in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5*(t - C), 2.5%(t, - C,) + t,)
MIN(2.5*(0.3125 - 0), 2.5(0.3125 - 0) + 0)
0.7813 in

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5%(t - C), 2.5*(t;- C, - C))

MIN(0.25, 2.5*(0.3125 - 0), 2.5*(0.3125- 0 - 0))
0.25in

Nozzle required thickness per UG-27(c)(1)

t P*R,/(S,’E - 0.6"P)
250*1.1875 / (20,0001 - 0.6*250)
0.015 in

Required thickness t, from UG-37(a)

~—

P*D,"K/ (2*S’E + 2'P*(K - 0.1))
250*48*1 / (2*20,000*1 + 2*250*(1 - 0.1))
0.2967"
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This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check
Fillet weld: t_;, = lesser of 0.75 ort, ort = 0.3125 in

to(min) = lesser of 0.25 or 0.7*t; = 0.2188 in
to(actuay = 0.7"Leg = 0.770.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.

taapp11 = PR,/ (S,"E + 0.4*P) + Corrosion

= 250%1.5/(20,000*1 + 0.4*250) + 0
= 0.0187in

tiugas = Max[t apo1qstyugre]
= max[0.0187, 0.0625]
= 0.0625in

Available nozzle wall thickness new, t, = 0.3125 in

The nozzle neck thickness is adequate.
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Pl (CB)

ASME Section VIl Division 1, 2017 Edition

03750

N
T‘

|
-

T

Q5000

750

03750
4

— 02500

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orientation 90°

Nozzle center line offset to datum line 69"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 0.5 Class 6000 - threaded

Access opening

No

Material specification

SA-105 (II-D p. 18, In. 19)

inside diameter, new

0.84"

Nominal wall thickness 0.33"
Corrosion allowance 0"
Projection available outside vessel, Lpr | 1"
internal projection, h,,.., 0.5"
Local vessel minimum thickness 0.375"
Liquid static head included 0 psi

Longitudinal joint efficlency
Welds

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. = 2507042 /{20,000"1 - 0.6*250) = 0.0053"
Stress ratio =t*E" / (t, - ¢} = 0.0053*1 /(0.33- 0} = 0.016
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -165°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Cﬁ:liii:l;;‘_’i1.'lﬂri Summary 'Sli.l-]r'?nj:!'}f
ek {in}
-y The nozzle
For P = 250 psl @ 150 °F Patacs UGA
A A A
required | avallabte | A1 | A2 | A3 | As | oy | freq tmin
This nozzle is exempt from area
calculations per UG-36(c){3)(a) 0.0625 | 0.33

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
Weld descripilon throat size {in) | throat size (in} Status
Nozzle to shell fillet {Legaq} 0.231 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ly MAX(d, R, + {t, - C,) + (t - C))
MAX(0.84, 0.42 + (0.33 - 0) + (0.375 - 0))

1.125in

Outer Normal Limit of reinforcement per UG-40
Ly, MIN(2.5*(t- C), 2.5%(t,- C)) + t,)
MIN(2.5%(0.375 - 0), 2.5*(0.33 - 0) + 0)
0.825in

inner Nermal Limit of reinforcement per UG-40

L, MIN(h, 2.5%(t - C}, 2.5*(t, - C, - C))
MIN(0.5, 2.5%(0.375 - 0), 2.5*(0.33 - 0 - 0))
= 05in

Nozzle required thickness per UG-27(c)(1)

t, = PR /(S’E-06P)
250*0.42 / (20,0001 - 0.6"250)
0.0053 in

Required thickness t, from UG-37(a)

t

: P*R,/(S'E + 0.4'P)
250*24 / (20,000*1 + 0.4*250)
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= 0.2985in
Required thickness t, per Interpretation VIil-1-07-50

t

T

P*R,/(S'E + 0.4'P)
250*24 / (20,000%0.85 + 0.4*250)
0.3509 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t . = lesser of 0.75 or t, ort = 0.33 in
t = lesser of 0.25 or 0.7t ;, = 0.231 in

c{min) —

ctactuay = 0-77L€g = 0.770.375 = 0.2625 in
The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

toapp1r = PRy /(S,°E + 0.4°P) + Corrosion

= 25070.75/(20,000™1 + 0.4°25Q) + 0
= 0.0093in

tiugas = Max[tag i Yugre ]
= max{ 0.0083 , 0.0625 ]

= 0.0625in
Available nozzle wall thickness new, t, = 0.33 in

The nozzle neck thickness is adequate.
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ASME Section VIl Division 1, 2017 Edition

=4l

T
1.8750

WATER LLC (C10)

Note: round inside edges per UG-76(c)

Location and Orientation

Located on SHELL RG 1
Orientation 90°
Nozzle center line oftset to datum line 39"
End of nozzle to shell center 25"

Passes through a Category A joint

Description

NPS 2 Class 3000 - threaded

Access opening

No

Material specitication

SA-105 (II-D p. 18, In. 19)

Inside diameter, new

2.375"

Nominal wall thickness 0.3125"
Corrosion allowance Q"
Projection available outside vessel, Lpr | 1"
Internal projection, h, ., 1.875"
Local vessel minimum thickness 0.375"
Liquid static head included 0.26 psi

Longitudinal joint efficlency

1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

f, = 250.26"1.1875 / (20,000*1 - 0.6"250.26) = 0.015"

Stress ratio = t*E" / (, - ¢} = 0.015"1/(0.3125 - 0) = 0.0479

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.
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Reinforcement Calculations for internal Pressure

UG-37 Area Calculation Summary UG-44
{(in?) Summary (in)
For P = 250.26 ps| @ 150 °F e '“:};'_n’ams
A A A

required | evallable A [ Az | Aa | A5 | oids treq tmin

This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.0625 | 0.3125

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
ot e scription throat size (In) | throat size (in) Siatig
Nozzle to shell fillet {Leg41} 02188 0.2625 weld size is adequate

Calculations for internal pressure 250.26 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

L, MAX(d, R, + (t,- C,} + (t- C}}
MAX(2.375, 1.1875 + (0.3125 - 0} + (0.375 - 0})

2.3751in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5*(t- C), 2.5*(t - C,) +1,)
MIN(2.5*(0.375 - 0), 2.5*(0.3125 - 0) + 0)
0.7813in

Inner Normal Limit of reinforcement per UG-40

L, MIN(h, 2.5%(t - C), 2.5*(t, - C, - C))
MIN(1.875, 2.5%(0.375 - 0), 2.5*(0.3125 - 0 - 0))
0.7813 in

Nozzle required thickness per UG-27(c)(1)

ta, = PR,/(S,E-06P)
=  250.2594*1.1875/ (20,000*1 - 0.6*260.2594)
= 0.015in

Required thickness t, from UG-37(a)

—
[}

: P*R, / (S'E + 0.4*P)
250.2594*24 / (20,0001 + 0.4*250.2594)
0.2988 in
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Required thickness t, per Interpretation VIil-1-07-50

1

t

P*R,/(S*E + 0.4°P)
250.2594"24 / (20,00070.85 + 0.4*250.2594)
0.3512in

This opening does not require relnforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t_;, = lesser of 0.75 ort, ort =0.3125 in
temin) = l@SSEr Of 0.25 0r 0.7° 1, = 0.2188 in
ctactuay = 0-77Leg = 0.770.375 = 0.2625 in

The fillet weld size is satisfactory,

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch {(c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t P*R,/(S,"E + 0.4*P) + Corrosion

aAppld =
= 250.2594*1.5/ (20,0001 + 0.4*250.2594) + 0
= 0.0187in
tiugas =  Max[t ag0 11 tyucis )
= max[0.0187, 0.0625]
= 0.0625in

Available nozzle wall thickness new, t, = 0.3125in

The nozzle neck thickness is adequate.
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RELIEF (C13)

ASME Section VIl Division 1, 2017 Edition

— 3760
U.STT— 03760
| i l
|| -
T 0.2500
18750

Note: round inside edges per UG-76(c)

Location and QOrientation

Description

Located on SHELL RG 2
Orientation 90°

Nozzle center line oftset to datum line 221"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 2 Class 3000 - threaded

Access opening

No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside dilameter, new

2.375"

Nominal wall thickness 0.3125"
Corrosion allowance 0"
Projection available outside vessel, Lpr | 1"
internal projectlon, h,,, 1.875"
Local vessel minimum thickness 0.375"
Liquid static head included 0 psi

Longitudinal joint efficiency

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t = 250*1.1875/ (20,000*1 - 0.6*250) = 0.015"
Stress ratio = t*E"/ (1, - ¢) = 0.015*1 / (0.3125 - 0) = 0.0479
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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44
{in?) Summary (in)
. The nozzl
For P = 250 psi @ 150 °F R L
A A A
required | availabte | A1 | A2 | A3 | A5 | gige | trea tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.0625 | 0.3125

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

Yelo descriation throat size (In) | throat size (In)

Status

Nozzle to shell fillet (Lega1) 0.2188 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

La MAX(d, R, + (t, - C,) + (t- C))
MAX(2.375, 1.1875 + (0.3125 - 0} + (0.375 - 0))

2.3751n

]

fi

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t- C), 25*(t - C) +t,)
MIN(2.5*(0.375 - 0), 2.5%(0.3125 - 0) + 0)
0.7813in

Inner Normal Limit of reinforcement per UG-40

L, MIN(h, 2.5*(t - C), 2.5*(t - C, - C))
MIN(1.875, 2.5%(0.375 - 0), 2.5%(0.3125 - 0 - 0})
= 0.7813in

Nozzle required thickness per UG-27{(c)(1)

t, = P'R,/(S,’E-0.6"P)
= 250"1,1875/(20,000*1 - 0.6*250)
= 0.015in

Required thickness t, from UG-37(a)

t P*R, / (S'E + 0.4*P)
250*24 / (20,000*1 + 0.4*250)
0.2985 in
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Required thickness t, per Interpretation VIll-1-07-50

t

[}

P*R,/(S'E + 0.4°P)
250724 / (20,000*0.85 + 0.4*250)
0.3509 in

]

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t . = lesser of 0.75 ort, or t = 0.3125in
t = lesser 0f 0.25 or 0.7*t;,, = 0.2188 in

e(min) =

tiactuay = 0-77Leg = 0.7*0.375 = 0.2625 in
The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t P*R,/(S,"E + 0.4*P) + Corrosion

aAppi11 =
= 25071.5/(20,000*1 + 0.4"250) + 0
= 0.0187in
Lugas = Max[t,ap014 s Ybucs]
= max[0.0187,0.0625 |
= 0.0825in

Available nozzle wall thickness new, t, = 0.3125 in

The nozzle neck thickness is adequate.
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WATER LEVEL LOW (C14)

ASME Section VIl Division 1, 2017 Edition

arn
037650 370
i 3L
ﬂ I
T
T -3 0.2500
18750

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orlentation 240°

Nozzle center line offset to datum line 9"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 2 Class 3000 - threaded

Access opening

No

Materlal specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new

2.375%"

Nominal wall thickness 0.3125"
Corrosion allowance Q"
Projection avallable outside vessel, Lpr | 1"
Internal projection, h, ., 1.875"
Local vessel minimum thickness 0.375"
Liquid static head included 1.34 psi

Longitudinal joint efficiency

1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle to vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. = 251.34"1.1875/ (20,000"1 - 0.6"251.34) = 0.015"
Stress ratio =t*E" / (t, - ¢} = 0.015*1/(0.3125 - 0} = 0.0481
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.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary uUG-44
(in?) Summary (in)
a The nozzle passes
For P = 251.34 psil @ 150 °F 52644
A A A

required | avaliable | A1 | A2 | A3 | A5 | giqq | trea twin
This nozzle is exempt from area

calculations per UG-36(c){3)(a) 0.0625 10.3125

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

Weld description throat size (In) | throat size (in)

Status

Nozzle to shell fillet (Legas) 0.2188 0.2625 weld size is adequate

Calculations for internal pressure 251.34 psi @ 150 °F
Paralle] Limit of reinforcement per UG-40

Ly

MAX(d, R, + (t,- C,) + (t- C))
MAX(2.375, 1.1875 + (0.3125 - 0) + {0.375 - 0))
2.375in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5*(t- C), 25%(t, - C,) +1,)
MIN(2.5*(0.375 - 0), 2.5%(0.3125 - 0) + 0)
0.7813in

Inner Normal Limit of reinforcement per UG-40

L MIN(h, 2.5*(t - C}, 2.5*(t, - C, - C))
MIN{1.875, 2.5*(0.375 - 0), 2.5*(0.3125 - 0 - 0))
0.7813 in

Nozzle required thickness per UG-27(c)(1)

t, = P'R,/(S,E-0.6'P)
= 251.3424*1.1875/(20,000*1 - 0.6*251.3424)
= 0.015in

Required thickness t. from UG-37(a)

t, P*R,/ (S'E + 0.4"P)
251.3424*24 / (20,000"1 + 0.4*251.3424)
0.3001 in

1331149



Required thickness t. per Interpretation VII-1-07-50

t P*R,/(S'E + 0.4'P)
251.3424*24 / (20,0000.85 + 0.4*251.3424)

0.3528 in

T

This opening does not require reinforcement per UG-36(c){3)(a)

UW-16(c) Weld Check

Fillet weld: t ;. = lesser of 0.75 ort ort=0.3125in
t = lesser of 0.25 or 0.7*t,,,, = 0.2188 in

c(min) ~

ctactuay = 0.7°Leg = 0.70.375 = 0.2625 in
The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch {c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t = PR,/ (S,'E + 0.4*P) + Corrosion

a App 1-1
= 251.3424*1.5/ (20,0001 + 0.4*251.3424) + 0
= 0.0188in
Lugas = maxft agniq . tycesl
-  max[0.0188,0.0625]
= 0.0825in

Available nozzle wall thickness new, t, = 0.3125 in

The nozzle neck thickness is adequate.
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4l

’I
18750

OIL LEVEL HIGH (C15)

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orientation 240°

Nozzle center line offset to datum line 45"

End of nozzle to shell center 25"

Passes through a Category A joint No

NPS 2 Class 3000 - threaded

Access opening

No

Material specification

SA-105 (11-D p. 18, In. 19)

Inside diameter, new

2.375"

Nominal wall thickness 0.3125"
Corrosion allowance o"
Projection available outside vessel, Lpr |1"
Internal projection, h,, 1.875"
Local vessel minimum thickness 0.375"
Liquid static head included 0.04 psi

Longitudinal joint efficiency

1

Inner fillet, Leg,, 0.375"
Lower fillet, Leg,, 0.25"
Nozzle 1o vessel groove weld 0.375"
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UCS-66 Material Toughness Requirements Nozzle

t = 250.04%1.1875/ (20,000*1 - 0.6"250.04) = 0.015"
Stress ratio =t,*E" / (t, - ¢) = 0.015"1/(0.3125- 0) = 0.0479
Stross ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary UG-44
(in?) Summary (in)
= o The nozzle passes
For P = 250.04 psl @ 150 °F et
A A A
required | avaltabte | A1 | A2 [ A3 [ AS | yoiq | Trea tmin

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.0625 | 0.3125

UG-H 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
Rl caacripron throat size (in) | throat size (in) Staug
Nozzle to shell fillet (Legas) 0.2188 0.2625 weld size is adequate

Calculations for internal pressure 250.04 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Ly MAX(d, R, + (t, - C_) + {t - C))
MAX(2.375, 1.1875 + {0.3125 - 0) + (0.375 - 0))

2.375in

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5*(t - C), 2.5*(, - C,) +1,)
MIN{2.5*(0.375 - 0}, 2.5%(0.3125 - 0) + 0)
0.7813in

Inner Normal Limit of reinforcement per UG-40

L, MIN(h, 2.5%t - C), 2.5*(t, - C, - C))
MIN(1.875, 2.5*(0.375 - 0), 2.5%(0.3125 - O - 0))
= 0.7813in

Nozzle required thickness per UG-27(c}(1)

t, = P*'R,/(S,E-0.6P)
= 250.0429*1.1875/ (20,000°1 - 0.6*250.0429)
= 0.015in

Required thickness t, from UG-37(a)

t P*R,/ (S*E + 0.4°P)
250.0429*24 / (20,000"1 + 0.47250.0429)

0.2986 in
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Required thickness t, per Interpretation VIil-1-07-50

t

P'R,/ (S'E + 0.4°P)
250.0429"24 / (20,000°0.85 + 0.4250.0429)
0.3509 in

It

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t_,, = lesser of 0.75 or t, or t = 0.3125 in
tomim = l@sser of 0.25 or 0.7°t,,, = 0.2188 in

sacual) = 0-77L€g = 0.7%0.375 = 0.2625 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-44 Thickness Check - ASME B16.11 Coupling

t P*R,/ (S,’E + 0.4*P) + Corrosion

aApp1-1 =
= 250.0429*1.5/ (20,000*1 + 0.4*250.0429} + 0
= 0.0187in
tugas = max[t agoqy . thugs]
= max[ 0.0187, 0.0625]
= 0.0625in

Available nozzle wall thickness new, t, = 0.3125 in

The nozzle neck thickness is adequate.
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MANWAY (M1}

ASME Section VIl Division 1, 2017 Edition

E — 20000
03125 k—
0.3750
03750 - 03780
-H%Jzﬁ_&
—_— — I~ 0
-
0.7500
Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on SHELL RG 1
Orientation 180°
Nozzle center line oftset to datum line 9"

End of nozzle to shell center 30"

Passes through a Category A joint No

NPS 18 Sch 80

Access opening

Yes

Material specification

SA-106 B Smis pipe (II-D p. 14, In. 10}

Inside diameter, new

16.124"

Pipe nominal wall thickness 0.938"
Pipe minimum wall thickness? 0.8208"
Corrosion allowance 0"
Projection available outside vessel, Lpr 5.062"
Internal projection, h,,,, 0.75"
Projection available outside vessel to flange face, Lf |6"
Local vessel minimum thickness 0.375"
Liquid static head Included 1.59 psi

Longitudinal joint efficiency
Reintorcing Pad

Material specification

1

SA-516 70 (II-D p. 18, In. 33)

Diameter, Dp

22"

Thickness, t,

0.375"
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Is split Yes
Butt welds tested to confirm full penstration No
Butt welds located at least 45° from long seam Yes

Joint efficiency

Inner fillet, Leg,, 0.375"
Outer fillet, Leg,, 0.3125"
Lower fillet, Leg,, 0"
Nozzle to vessel groove weld 0.375"
Pad groove weld 0.375"

‘Pipe minimum thickness = nominat thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description

NPS 18 Class 150 SO A105

Bolt Material

SA-193 B7 Bolt <= 2 1/2 (II-D p. 388,

In. 32)
Blind included Yes
Rated MDMT -31.8°F
Liquid static head 1.3 psi
MAWP rating 272.5 psi @ 150°F
MAP rating 285 psi @ 70°F
Hydrotest rating 450 psi @ 70°F

External fillet weld leg (UW-21)

0.85" (0.85" min)

Internal fillet weld leg (UW-21)

0.838" (0.25" min)

PWHT performed

No

Impact Tested

UW-21 Flange Welds

No

Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Xin = Min[1.4t, , g,] = [1.470.938 , 0.85] = 0.85"
External Leg;, = X, +C,/0.7=085+0/0.7 = 0.85"
Internal Leg,;, = min[t, , 0.25" + C,/0.7] = min[0.838 , 0.25 + 0/ 0.7] = 0.25"

Flange rated MDMT per UCS-66(b)(1)(b) = -31.8°F (Coincident ratio = 0.8818)
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t; = 0.375"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t = 251.59*24 / (20,0001 + 0.4°251.59) = 0.3004"
Stress ratio = t*E"/ (t, - ¢) = 0.3004*1 / (0.375- 0) = 0.8011
Reduction in MDMT, T from Fig UCS-86.1 = 19.8°F
MDMT = max[ MDMT - Tg, -55] = max[ -20 - 19.9 , -55] = -39.9°F

Material is exempt from impact testing at the Design MDMT of -20°F,

UCS-66 Material Toughness Requirements Nozzle

t =251.59%8.062 / (17,100™1 - 0.6"251.59) = 0.1197"
Stress ratio =t*E" / (t, - ¢) = 0.1197*1 / (0.8208 - 0) = 0.1458
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,

UCS-66 Material Toughness Requirements Pad
Governing thickness, t, = 0.375"

Exemption temperature from Fig UCS-66 Curve B = -20°F
t =251.59°24 /(20,000"1 + 0.4°261.59) = 0.3004"
Stress ratio = t*E” / (t, - ¢} = 0.3004*1 /(0.375 - 0) = 0.8011
Reduction in MDMT, T, from Fig UCS-66.1 = 19.9°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 19.9 , -55] = -39.9°F

Material is exempt from impact testing at the Design MDMT of -20°F,
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calcutation Summary (in?)

UG-45

For P = 251.58 psi @ 150 °F
The opening Is adequately reinforced

Summary (in)

The nozzle passes

UG-45

A A A
required | avallable a1 A2 A3 A5 | welds treq tmin
4.9254 | 5.4153 | 1.1826 | 1.3118 | 1.203 | 1.5 | 0.2179 | 0.1197 | 0.8208

UG-41 Weld Failure Path Analysis Summary (ib,)

All fallure paths are stronger than the applicable weld loads

Calculations for internal pressure 251.59 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

La

MAX(d, R, + (t,- G} + {t- C}}
MAX[16.124, 8.062 + (0.938 - 0} + (0.375 - 0})
16,124 in

Outer Normal Limit ot reinforcement per UG-40

Ly

MIN(2.5*(t- C), 2.5*t - C,) +1,)
MIN(2.5*(0.375 - 0), 2.5%(0.938 - 0} + 0.375)
0.9375 in

Inner Normal Limit of reinforcement per UG-40

L

= 075in
Nozzle required thickness per UG-27(c)(1)

t

" P*R,/(S,"E - 0.6°P)
251.59058.062 / (17,1001 - 0.6"251.5905)
0.1197 in

MIN(h, 2.5°(t - C}, 2.5*(t - C, - C))
MIN{0.75, 2.5%(0.375 - 0), 2.5*(0.938 - 0 - 0))

Weld load Weld load Path 1-1 Weld load Path 2-2 Weld load Path 3-3
w Wi strength Wa.a strength Wi strength
17.248.43 | £0.994 | 406,749.46 | 64.729.55 | 402.686.6 | 96.683.5F | 262.754.95
UwW-16 Weld Sizing Summary
Weld description Hﬂt;mge 4 Afluz:' (‘I':S'd Status
Nozzle to pad fillet (Legaq} 0.25 0.2625 | weld size is adequate
Pad to shell filet [Legqs)] 01875 0.2188 | weld size is adequate
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Required thickness t_from UG-37(a)

t = PR,/(S'E+0.4P)
251.5905*24 / (20,000*1 + 0.4*251.5905)
0.3004 in

Required thickness t, per Interpretation VIil-1-07-50

-
L}

P*R,/ (S'E + 0.4*P)
251.5905*24 / (20,000%0.85 + 0.4*251.5905)
0.3531 in

Area required per UG-37(c)

Allowable stresses: S, = 17,100, §, = 20,000, §, = 20,000 psi
f,=lesserof 1orS, /S, =0.855

f,=lesserof 1or S, /8§, =0.855

f5 =lesseroff,or§,/§, = 0.855

fy=lesserof torS /8§, =1

A

At F + 21t °F*(1 - 1,,)
16.1240.3004"1 + 20.938°0.3004"1*(1 - 0.855)
4.9254 in?

Area avallable from FIG. UG-37.1
A, = larger of the following= 1.1826 in?
= d"E,"t-F't)- 2" (E,"t- F't)*(1 -1}

= 16.124*(1*0.375 - 1*0.3004) - 20.938*(1*0.375 - 10.3004)*(1 - 0.855)
= 1.1826in?

= 2Mt+ t)ME- P - 2% (E - Pt - )
= 2"(0.375 + 0.938)"(1%0.375 - 1*0.3004) - 2'0.938*(1*0.375 - 1*0.3004)*(1 - 0.855)
= 0.1756in°

A, = smaller of the following= 1.3118 in?
= Bt -t
= §5%(0.938 - 0.1197)"0.855"0.375
= 1.3118in?
= 2%t -t (2.5, + 1),
= 2'(0.938 - 0.1197)"(2.5°0.938 + 0.375)*0.855
= 3.8061in°
A, = smaller of the following= 1.203 in?
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57t
5*0.375*0.938*0.855
1.5037 in?

511,
5*0.938"0.938"0.855
3.7613 in?

htt,
2*0.75*0.938"0.855
1.203 in2

Leg?*f,
0.3752*0.855
01202 in?

Leg?*f,
0.31252*1
0.0977 in?

(D, - d - 2°t)"t,",,"E,
(22 - 16.124 - 2*0.938)*0.375*1*1
1.5in2

At A+ A+ Ay +Ap+ Ag
1.1826 + 1.3118 + 1.203 + 0.1202 + 0.0977 + 1.5
5.4153 in®

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: t,,, =lesserof 0.750rt, ort, =0.375in

Quter fillet: t

tymin = lesserof0.25 or 0.7"t,,, =0.25in

toaenay = 0-7°Leg = 0.7°0.375 = 0.2625 in

in =lesser of 0.75 ort, ort=0.375in
Yymim = 0-5"ty = 01875 in
tacuay = 0-7°Leg = 0.770.3125 = 0.2188 in

UG-45 Nozzle Neck Thickness Check (Access Opening)

t:'l UG-27

= P'R,/(S,"E - 0.6*P) + Corrosion
251.5905"8.062/ (17,1001 - 0.6"251.5905) + ¢
0.1197in

max[ t, yg.07 > taugaz ]
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max[ 0.1197 , 0]
0.1197 in

I

Available nozzle wall thickness new, t, = 0.875%0.938 = 0.8208 in
The nozzle neck thickness is adequate.

Allowable stresses in joints UG-45 and UW-15(c)

Groove weld in tension: 0.74*20,000 = 14,800 psi
Nozzle wall in shear: 0.7*17,100 = 11,970 psi
Inner fillet weld in shear: 0.49*17,100 = 8,379 psi
Outer fillet weld in shear: 0.49*20,000 = 9,800 psi

Upper groove weld in tension: 0.74*20,000 = 14,800 psi
Strength of welded joints:

(1) Inner fillet weld in shear
(r/ 2)'Nozzle OD*Leg™S, = (r / 2)*18"0.375"8,379 = 88,841.49 Ib;

{2) Outer fillet weld in shear
{r/2)"Pad OD*Leg"S, = (n/ 2)*22"0.3125"9,800 = 105,832.4 Ib,

{3} Nozzle wall in shear
{r / 2Y"Mean nozzle dia*t,’S, = (x/ 2)*17.062"0.938"11,970 = 300,917.05 1b;

{4) Groove weld in tension
{n/2)"Nozzle OD*t,*S, = (n/ 2)*18"0.375"14,800 = 156,922.55 Ib;

{6) Upper groove weld in tension
{n/2)'Nozzle OD*,"S, = (r/ 2)*18"0.375"14,800 = 156,922.55 Ib,

Loading on welds per UG-41(b)(1)

W o= (A-A+ 20,0 (E - FL)'S,

= (4.9254 - 1.1826 + 20.9380.855*(10.375 - 10.3004))*20,000
= 77.248.43 b,

W= (A +A+A, +A,)'S,
= {1.3118 + 1.5 + 0.1202 + 0.0977)*20,000
= 60.594 Ib

Woo= (A +Ag+ Ay + Ay + 27, F,)*S,
= (1.3118 + 1.203 + 0.1202 + 0 + 2°0.938"0.3750.855)"20,000
=  64.729551b,

Wos= (Ap+A + A+ A, + A+ A +2% 11,)"S,
= (1.3118 + 1.203 + 1.5 + 0.1202 + 0.0977 + 0 + 2*0.938*0.375*0.855)*20,000
= 096.683.55 Ib,

Load for path 1-1 lesser of W or W, , = 60,594 Ib,
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Path 1-1 through (2) & (3) = 105,832.4 + 300,917.05 = 406.749.46 |b,
Path 1-1 is stronger than W, , so it is acceptable per UG-41{b)(1).

Load for path 2-2 lesser of W or W, , = 64,729.55 Ib;
Path 2-2 through (1), (4), (6) = 88,841.49 + 156,922.55 + 156,922.55 = 402,686.6 Ib,
Path 2-2 is stronger than W, , so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W, ; = 77,248.43 Ib,

Path 3-3 through (2), (4) = 105,832.4 + 156,922.55 = 262.754.95 Ib,
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).
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Location from Datum (in)

45

Operating Liquid Specific Gravity

1

Liquid Level
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Lift Lug Design

Customer: MARATHON OIL
SHOP ORDER 18165
_ ftem: LATER

By: MLR
Date: 1/22/2018

Ilnguts
Lug Length "A" 7 in.
Lug Thk. "T" 0.5 in. Erection Wt..[_____ 5500]Ibs
Width "D" 6 in. Impact factor: 150%
Hole dia. "E" 1.5 in. Number of lugs: 2
Projection "L" 4 in,
Radius "R" 3 in.
Weld size "W" 0.375 in. Material: SA-516-70
Sy: 38,000 psi
(W) (impct factor)/(# of lugs)
= 4,125 Ib
Sw = {0.49)(20000)= 9800 psi
P/(total weld length * Sw)
0.032 inches Use 0.375 inch fillet

'Check luE in bending

= (D2 * thk)/6
= 3.0000 in®
M= P*L = 16,500 in-lb
S1= M/Z Sa= 0.66 Sy 66% yield
S1 = 5,500 psi Sa= 25,080 psi
S < Sa)i Bending Stress OK
Check shear tear-out at pin
Area=T(R-1/2E)
Area = 1.125 in?
S2 = P/ Area Sa= 0.4 Sy 40% vyield
S2= 3,667 psi Sa= 15,200 psi
S < Sa, Shear Stress OK
Eheck bearing at pin
Area = (E - 0.25)T assume pin is 1/4" smailler than hole
Area = 0.6250 in?
S= P/ Area Sa= 0.9 Sy 80% vyield
S= 6,600 psi Sa= 34,200 psi
S < Sa, Bearing Stress OK
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ICheck lug in bending - weak axis

Z= (thk? * D)/6é
Z = 0.2500 in®
M=P*L*sin10 = 2,865 in-lb
S4 = M/Z Sa= 0.66 Sy 66% yield
S4 = 11,461 psi Sa= 25,080 psi
S < Sa, Bending Stress OK
JUnity Check
Sh= S1/SA + S4/SA
S5= 0.68
S5 <1, Bending Stress OK
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Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 1-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 7
HYDROSTATIC TRAVELER W/CHART




y /—, 2 PO BOX 677, KATY, TEXAS 77494
//-/_/ J‘ /—MOORE CONTROL SYSTEMS, INC. PHONE: 281-392-7747 FAX: 281-392-7727

WEB: www.moore-control.com

Instrument & Electrical Engineering & Design ® Conshuction @ Service

HYDROSTATIC TEST REPORT

MCSI PROJECT No.: 18165 DATE:  5/22/2018

CUSTOMER: MARATHON
CUSTOMER P.O. No.: N/A
UNIT DESCRIPTION: PHASE SEPARATOR

DRAWING NUMBER: 18165-9

SPECIAL INSPECTION TESTED PER ASME SEC. VIl DIV.1 2017

REQUIREMENTS:

MAWP: 250 PSI
TEST PRESSURE: 325 PSI
REQ'D. DURATION: 60 min TEST GAUGE USED: 963689
START TIME: /0. 05
END TIME: 25
CHART REQUIRED: YES RECORDER USED: 28705

NOTE: UNIT PRESSURE TO BE CHECKED EVERY 15 MINUTES

OBSERVED PRESSURE INITIALS

1ST TEST PERIOD: 20O BY: ~y

2ND TEST PERIOD: 2 ;O BY: ~v

3RD TEST PERIOD: 2L BY: vyv

4TH TEST PERIOD: A4 BY: vV
CONDUCTED BY: /a’mg ey sin DATE: @5 -2 - 2o/8
OBSERVED BY: 4,{/7 [e t / i v[aﬁ,( DATE: @™~ 29.- 208

THIRD PARTY: DATE:

(IF APPLICABLE)

NOTES:

1). PH Test as required

2). Test Requires: (1) Pressure Gauge - (1) Pressure Recorder - (1) Temperature Recorder
3). Calibration Records Required For All Equipment.
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5227 GCW RCAD 77040 * P D BOX 5584  HOUSTON, TX 77255 * PH. (713) 283 974C * FAX {73 263 6741° £ MAIL - sales@ogme nat

INSTR N RTIFICAT

DATE OF CALIBRATION: 1-25-18 CERTIFICATION DUE DATE: 7-29-18

CUSTOMER: MOORE CONTROL SYSTEMS
OGME JOB NUMBER: 22742

TYPE OF INSTRUMENT: DUAL PEN CHART RECORDER
RANGE: 0-1,000 PSI X 150° F.

ACCURACY +/-: 1%

SERIAL NUMBER: 28705

TEE ABOVE INSTRUMENT HAS BXZEN CERTIFIED IN ACCORDANCE WITE OQE QC MANUAL LATEST REVISION.
ALL STANDARDS TRACASLE TO U.X.R.S. (UNITED KINGDOM NATIONAL STAMDARDS LAB) OR N.I.S.T.
(UNITED STATES NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY) IN ACCORDANCE WITH A.N.8.I. 2540.3 (2008)

TEMP.CALIBRATED TO MASTER KESSLER THERMOMETER SN 441806 TRACEARLE TO NATIGNAL INSTITUTE OF STANDARDS § TECENOLOGY
TEMPERATURE: 32.00°F.REFERENCE: ICE BATE TRANSFER STANDARDS:N/A, ICE POINT PER NIST SPEC PUR 81§;

TEMPERATURE: 120.00°F. REFERENCE: NIST THEZRYCRMMETER STANDARDS: 2291S0 & 9CBO73 TEMPERATURE: 212.00°F,REFERENCE:
NIST TEERMRMETER 40350, TRANSFER STANDARDS: 3B2847 & 2YE529

EBEN #1 PEN ¥2
DEAD WEIGET | INSTRUMENT STANDARD | TEMPERATURE
0 PSI 0 PSI o r. 6 F.
200 PST 200 psI 75 F. 5 °F.
500 PSI 500 PSI 150 F. 150 'F.
800 PSI 800 PSI 75 F. 75 °F.
1,000 PSI 1,000 PSI o F. o F.
600 PSI 600 PSI
400 PSI 400 PSI
0 pst 0 Psx
U.T.5.T. AND UKAS TRACABLE STANDARDS
SZRIAL CERTIFICATION
MANUFACTURER NUMRBRER RANGE ACCURACY DUZ DATE
D.H. BUDENBURG (MOD. 3/233) 25508 1,000-60,000 PSI 0.05% 5/15/2022
¢ D.H. BUDENBURG {MOD. 5358) 26450 10-2,000 ps: 0.03% 5/26/2021
AMETEK RK (RK160WC) 85345 4" WC-1600" WC 0.05% 3/4/2020
* CMEGA TEMFERATURE READER T43306/¥B1534 0-350%. 0.25°%. $/18/2020
TD'8 SERIAL NUMBERS: L {Cd4PW-38-1) M (30445) H {Ceerw-37-1)

* INDICATES MASTER STANDARD USED FOR THIS INSTRUMENT

CALIBRATION TECH:

QUALITY CONTROL Iuspzma:%_ “’ﬂ %{

:'".Z




The Meter Shop, Inc Certificate of Calibration

6934 Signat Dr.
Houston Texas 77041

Forinstrument:  Crystal 1KPSIXP2I Digital Test Gaugs CUSTOMER: Moore Control Sys
Serial Numbar: 963689 1435 Katy Flewellzn 1d
Certification/Asset Number: 3693 Katy Tx 77494

Measurement Standards : NIST

RMA / Work Order:  2591-DD
P.O.:

The Meler Shop certifies that the above listed instrument meets or cxceeds all specifications as stated in the referenced procedure unless
otherwise noted). It has been calibrated using measurement standards traceable 1o the National Institute of Standards and Technology (NIST),
or 1o NIST accepted intrinsic standards of measurement, or derived by the ratio type of self-calibration techniques. This calibration complies
with MIL-STD-45662A and ANSI/NCSL Z540.3-2013. and ISO/IEC 17025: 2005. All calibrations are done in-house unless other wise noted.

Where applicable,the expanded unceriainty of measurement at the time of test is given in the following pages. They are calculated in
accordance with the method described in the ISO Guide to the Expression of Uncertainty (GUM). The reported expanded uncertainty of
measurement is stated as the standard uncertainty of measurement multiplied by the caverage factor k, such that the confidence level
approximates 95%.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing from
The Meter Shop Inc issuing this report. See attached report of Calibration for data results.

ICALIBRATION INFORMATION .

Cal Date 19 Jan 2018 Temperaturs 23 0'C Pass Y
Next Cal Due: 18 Jan 2019 Humidity 45 % Seals OK Tech: John

Remarks: FOUND-LEFT

Cal Procadure Met/Cal: Torgue 7.0,33K6-4-21G3-1 Ravision
lSTANDARDS USED FOR CALIBRATION .
Assel Number Descriptian Cal. Date Due Date
7388 Ametek GaugeCalHP 3¢0-15 000 PSI 26 Jan 2017 25 Jan 2018
Approved by: John Brown Lab Manager Signed JOHN BROWN
SERIAL NUMBER: 963689 ASSET NUMBER: 3693 Certificate of Calibration or Failed Calibration Report

PRINTEDON 24 Jan 2018 Page 1 of 1
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ASME - Welding Procedure Specification (WPS)

Moore Control Systems
1435 Katy Flewellen, Katy, TX 77494

o WeldOffice WPS o
WPS record number MCS-GM/FC-P1 Revision 0 Qualified to ASME Section IX
Date 10/6/2014 Company name Moore Controi Systems
Supporting PQR(s) Q137841 - Rev 0
Reference docs.
Scope
Groove, fillet, no PWHT (As-welded)
Joint Joint details for this welding procedure specification in:
JOINTS section of this WPS, Production drawings, Engineering specifications, Reference documents
BASE METALS (QW-403) THICKNESS RANGE QUALIFIED (in)
Type ' i Carbon steel (P1) Pno. 1 Grp-no.  Any As-welded With PWHT
Welded to Carbon steel (P1) P-no. 1 Grp-no. Any Min. M Min. Max.
Backing: With or without P-no 1 Grp-no. Any Complete pen, 0.188 ; 2.00 . ' -
S i
Retainers None :np?:t tested o -88 ! ;]0 ) ’ :
Notes See pg 3 for additional base metal thickness limits artial pen. 3 f z i
Fillet welds no min. i nomax - i -
T ’ [ DIAMETER RANGE QUALIFIED (in)
As-welded With PWHT
Min, Max. i
Nominal pipe size ; no min. { no max. i -
- N i i i
FILLER METALS (QW-404) THICKNESS RANGE QUALIFIED (in.)
o i As-welded With PWHT
SFA Classification F-no. A-no. Chemical analysis or Trade name
Min. Max. Min. Max.
GMAW 5.18 ER70S-6 6 = Chem per AWS classification nomin. | 0.165 - { -
FCAW 5.20 ; E71T-1M 6 = Chem per AWS classification ¢ no min. 2.00 i -
- ! : :
Sup. filler - B - - - i - None -
WELDING PROCEDURE ST T T
R S
Welding process GMAW ' FCAW
Type Semi-automatic ; Semi-automatic
Minimum pret T perature CF) 70 ! 70
Maximum interp perature _CF) 600 ' 600
Filler metal size (in.) .035 ¢ .045
Layer number Any i Any
Position All positions ; All positions
Weld progression Uphill or Downbhill ' Uphill
Current/polarity DCEP (reverse polarity) ’ DCEP (reverse polarity)
Amperes 70 - 150 ; 150 - 250
Volts 17-22 | 22-28
Travel speed (in-/min) 3-14 : 4-16
Maximum heat input (kJfin.) - : -
Wire feed speed (in./min) 100 - 300 : 200 - 500
\
Arc transfer mode Short-circuiting i Spray
Shielding. Gas type 75% Argon, 26% CO2 : 75% Argon, 25% CO2
Flow rate (ch), 30-50 : 30-50
Trailing: Gas type None ! None
i
Flow rate (cth) - i -
Backing: Gas type None : None
Flow rate (ct) - ! -
String or weave Stringer or Weave Stnnger or Weave
Orifice/gas cup size 3/8" - 6/8" : 3/8" - 3/14"
CTWD (in) 14 - 112 . 508" - 1"
MultifSingle pass per side Multiple passes . Multiple passes
Maximum pass thickness (in.) No pass greater than 1/2" ! No pass greater than 1/2"
Weld deposit chemistry
Notes Bare solid wire Flux cored wire

WeldOffice WPS 2014.0 008

(c) Copyright 2014 C-spec Software. Al rights reserved worldwide

Calalogn®  WPS00832

Page 1 of 3



Moore Control Systems
1435 Katy Flewellen, Katy, TX 77494

ASME - Welding Procedure Specification (WPS)

WeldOffice WPS
WPS record number MCS-GM/FC-P1 Revision 0 Qualified to ASME Section IX
Date Company name | Moore Control Systems

10/6/2014
i coaay
JOINTS (QW-402) Typical joint(s). See actual production drawings and engineering specifications for details.

60 - 75°

VR

0-3/16"

£0-75° 45° minimum

Coni Y

0-3/32"

—)IL—— 0- 36

I 3/32" max

L— 3/32"- 3/16"

—

PREHEAT TABLE

Applicable standard

ASME B31.1 70 (°F) minimum

| 200 (°F) when the nominal weld thk. does not exceed 3/4 in., but any of the base metals in the joinl exceeds 1 in
250 (°F) when the nominal thickness of a weid joint exceeds 3/4 in

ASME B31.3 70 (°F) for thickness less than 1 (in.) and specified minimum tensile strength not over 71000 (psi) |
175 (°F) for 1 (in.) and greater thickness. or if specified minimum tensile strength is over 71000 (psi)

ASME Section | 70 (°F) minimum

200 (°F) when the nominal weld thk does not exceed 3/4 in, but any of the base metals in the joint exceeds 1 in
250 (°F) when the nominal thickness of a weld joint exceeds 3/4 in

ASME Section VIl Div. 1 70 (°F) minimum
| 175 (°F) for thickness over 1 (in ) and specified maximum carbon content over 0 30%
200 (°F) for thickness over 1.25 (in.)

Y

TECHNIQUE (QW410)

Peening None

Surface preparation 1 Gnind to bright metal Wire brushing as required

Initialinterpass cleaning Brushing and Grinding
| Back gouging method | Air Carbon Arc and/or Gnnding when required '
NOTES -

JOINT NOTES

- When used, weld backing may be base metal. weld metal, or another metal with a composition matching the base metal
- The maximum misalignment allowed at the weld joint is 1/16" per side

- WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB WELD JOINT DESIGN REFERENCE IN
AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD JOINTS SHOWN IN THIS WPS

| FILLET WELDS
- Fillet welds of all sizes are qualified on all base metal thicknesses and all diameters. Fillet welds will utilize base metal backing

Welder Testing, Inc. QC Representative

Name o §|‘g.n.aiur;7 Name " y

David Peloquin - e ) W < LM
e ] 6/4“-’ /4 «é'_/ e Date p) hd 7
[tomr2014 T e fisT |

WeldOffice WPS 2014.01 008
Catalogn®  WPS00832

chc;ﬁyn;mizou C-spec Soﬂv)me‘ Allrights reserve& wédd\;ide

Page 2 of 3



Moore Control Systems
1435 Katy Flewellen, Katy, TX 77494

ASME - Additional information (WPS)

WeldOffice WPS
i WPS record number : MCS-GM/FC-P1 Rewvision 0 Qualified to ASME Section IX
Date 10/6/2014 Company name | Moore Control Systems

i

P1 Base metal with no PWHT - Thickness Limitations

- For ASME Section | applications, the maximum thickness allowed to be welded with no PWHT is 1.500"
Note- Material over .750" may only be welded per the requirements of Section | table PW-39-1.

- For ASME Section ViI! applications, the maximum thickness allowed to be welded with no PWHT is 1.500"
Note- Material over 1.25" may only be welded when a 200°F or greater preheat is applied and maintained.

- For ASME B31.1 applications, the maximum thickness allowed to be welded with no PWHT is 1.500"
Note- Material over .750" may only be welded per the requirements of B31.1 table 132

- For ASME B31.3 applications, the maximum thickness allowed to be welded with no PWHT is .750"

- For ASME B31.8 applications, the maximum thickness allowed to be welded with no PWHT is 1.250"

CLEANING / JOINT PREPARATION

- The surface of the parts to be welded shall be clean and free of scale, rust, oil, grease, and other deleterious foreign material
for a distance of at least 1" from the welding joint preparation..

- The joint should be de-greased using a suitable organic solvent (eg- Acetone, Carbon tetrachloride, or Trichloroethylene) when
required. The area shall be completely dried before welding.

- During welding, each run of a multi-pass weld shall be cleaned before depositing the next weld pass. Detrimental oxide
shall be removed from the weld metal contact area when weld metal is to be deposited over a previously welded surface.

- For double welded joints, the back side of the joint shall be cleaned/gouged to sound metal prior to welding.

- Preliminary and interpass cleaning may be performed by wire brushing, and / or by grinding.

- When welding is completed, remove all slag and projections.

PREHEAT / INTERPASS TEMPERATURE

- Minimum preheat must be maintained during all thermal cutting, tacking, and welding operations.

- Preheat base metal as required to remove any moisture.
Welding shall not be performed when the base metal surface is wet or damp.

- Preheat and interpass temperatures shall be checked by the use of thermocouples, temperature indicating crayons,
pyrometers, or other suitable methods.

PROCESS NOTES
- Open root welds made from one side shall utilize GMAW welding for the root bead.

WeldOffice WPS 2014 01 008 {c) Copyright 2014 C-spec Software. All rights reserved worldwide
Catalog n' WPS00832 Page 3 of 3



et S MOORE CONTROL SYSTEMS, INC.

See QW-201.1, Section IX, ASME Boiler and Pressure Vessel Code) WPS page A
L SSE Bate Ty e

Welding Procedure Specification No.

WPS Rev. No. 1 WPS Rev. Dats 122717 ] - e
17-09-111807 : By _ Kenneth Withers 72 5% L7

#== Supporting PQR No.{s)
% Welding Processies) GMAW-S, FCAW_ SAW Types _Semi-Auto, Machink
{; » (Automafic, Manual, Maching or Ser-AGig)
"~ [JOINT (QW-402) Details
Joint Design Butt Joint Full penetration welded joints
Backing (Yes) Fill - Yes (No)  Boot- No Longitudinal & Circumferential Seams
Backing Mateial (Type) Fill - Weld Metal Nozzle / Pipe Circumferential Seams
Retalners None Single or Double Vee Groove
Groove Angle: 50° Min. Inel'd.
Root Opening: 1/4" + 1/8"
Root Face: As needed
BASE METALS (QW-403)
P-No. 1 Gr. No. 1 or 2 to P-No. 1 Gr. No. 1or2
OR
Specification type and grade SA-616-70, SA-106 GrB . SA-105
to Specification type and grade SA-516-70, SA-106 Gr B, SA-105
Thickness Range: Groove XX Fillet XX Other
Base Metal: 3/18" - 1-1/2* (5/8" min w/ impacts)
Deposited Weld Metat GMAW-S .1875" max.: FCAW 1/4"; SAW 1-1/2" max,
PFipe Diameter Range: 8" min.
Pk Max. pass size: 1/2°
€ Other: Fillet. Any size, any thickness
’FIL=LER METALS (QW-404) “Root pass only
Welding Process(es) GMAW-S FCAW SAW
F-No. 6 6 6
A-No. 1 1 1
Spec. No. (SFA) 5.18 5.20 5.17
AWS No. (Class) ER70S-6 E717-1M EM14K {Lincoln LA-71)
Size of filler metals .035" 0.045" Noted WPS B
Electrode-Flux (Class) N/A N/A F7P6-EMT4K
Flux Tradename N/A N/A Lincoln 880M
Consumable Insert N/A N/A N/A

f‘ ~ontinuous or special heating where applicable should
~ "irecorded) Minimum preheat to be maintained while welding
- Preheat shall extend a minimum distance of 3° on each side of the weld_
-

All consumables shali conform to H8 or less.
No supplemental powder or filler metal. No alloy material used.

N0 Supplemental p
Lincoln 880M flux - neutral. Recrushed slag not used.
FCAW - Flux cored wire, Mn 1.6 max., Si 1.0 max. (Brand -
- - Soli ' R )
POSITIONS (QW-405) Root pass only
GMAW-S: 1G, 2G, 3G™; FCAW, SAW: 1G

Position(s) of Groove

Welding Progression up Down
Position(s) of Fillet SAW: 1F

PREHEAT {Qw-406)

Praheat Temperature 100°F min.; for material 1-1/4" to 1-1/2" thick use 200°F
Interpass Temperature 600°F max.

Preheat Maintenance Fuel Gas torch and/or weld process.

RS




AN MOORE CONTROL SYSTEMS, INC.
WPS page B

" WPS # MCS-SAW-2-P{
fosrwsw HEAT TREAT (QW-407) GAS (QW-408)
emperature Range PWHT not performed Percent Composition
Time Range v Gas(es) Mixture Flow Rate SFA 5.3
Heating rate Shielding C25 75% Ar  25-60 SG-AC
Cooling rate 25% CO2
Trailing None
Backing None
Shielding gas for GMAW-S and FCAW processes

ELECTRICAL CHARACTERISTICS (QW-409)

urrent AC or DC DC Polarity Reverse
Filler Metal = Current Travel Max,
Weld Type Amp Volt Speed Heat
Layer{s} Process Class Diameter Polarity Range Aange |Range IPM Input
Root GMAW-S | ER70S-6 [ .035° DCEP 90-100 18-20 5-12 24,000
Hot Pass FCAW E71T-1M | 0.045° DCEP 240-260 | 24-31 10-16 48,360
Fill SAW EMi4K 3/32" DCEP 250-450 | 28-32 14-20 61,714
or Fill SAW EM14K 1/8" DCEP 250-520 | 28-32 14-20 71,314
Joules
Reverse side: Carbon-arc and/or grind to sound metal if accessible fin.
Reverse side - Fill with SAW or FCAW process shown above
Tungsten Electrode Size And Type N/A
ode of Metal Transfer for GMAW  Short Circuiting Arc - See note on WPS page C
Electrode Wire feed speed range 140 - 240 IPM

{TECHNIQUE (Qw-410)
~ tring or Weave Bead
hOrifice or Gas Cup Size

String
GMAW-S 3/8"to 1/2*
Cleaning Chipping hammer, wire brush, grinding as needed:

Initial cleaning to be a minimum of 1/2" back from weld preparation.

See additional notes on WPS page C

fethod of Back Gouging Carbon-arc and grinding to sound metal, none for skirt to head
; Oscillation None ' Peening None
{Contact Tube to Wark Distance GMAW-S: 1/2* - 3/4"; SAW: 1° - 1-1/4"
Multiple or Single Pass (per side) Mulﬁple
uultiple or Single Electrodes Single electrode: All processes
Other Visual inspeclion shall be performed as a minimum.

8l
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MOORE CONTROL SYSTEMS, INC. WPS page C

i WELDING PROCEDURE SPECIFICATION ADDIT, IONAL WELD JOINT DETAILS
CompanyName Moore Control Systems, Inc. sy: Kenneth Withers 2
. |Welding Procedurs Specification No. MCS-SAW-2-Pi Date _09/19/17 supporting Par Nofs9) 17-09-111807
"7 |Revision Ne. 1 Date 12/2717 ’
Welding Process{es) GMAW-S, FCAW, SAW Types Semi-Auto, Machine
(Automatic, Manual, Machine or Semi-Auto)

TYPICAL PRODUCTION WELD JOINTS

Skirt to head : If applicable
Flat faced fillet
Number of passes as required

Nozzle Circle Seams
Single Vee

Groove Angle: 52° Min. Incl'd.
Root Opening: 3/32" Min.
Root Face: 1/8" Max.

Feather the ends of the tacks

Cleaning: Surfaces to be welded shall be clean and free from paint, oil, dirt, scale, oxides and other
foreign material detrimental to welding for at least 1/2" from joint preparation surfaces.

Reverse side of a welded joint - GMAW-S process used as a root pass will be inspected and ground

if accessible.
The back side of longitudinal seams can be backgouged, ground and backwelded as needed.

Upon completion, the vessel/pipe shall be thoroughly cleaned and shall

be free from grease, weld spatter, scale, slag, and any other foreign matter.




Moore Control Systems
1435 Katy Flewellen, Katy, TX 77434
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e e ASME - Welding Procedure Specification (WPS)
WaldOffice WPS
WPS record rumber MCS-GMFCP! Redscn 1 | Guatfiedts | AsuE secionix
Cais 21572617 j Campany ngme {Mocrs Corteat Systems
{ Suprecting BCRIS; J6137841 - Rev 5 FO123323 - Fav
LF!s.’crsrcl decs ’
[Sscpe
iL |Crocva. fitel, ne PWHT (Aswsiceq)
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{ [JOMTS secticn ef ®is WPS Froducren erawings. Engeering specifications. Relerares documants
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[ree } Carten siael (F1) Prc 1 Gere Ay | Vit PWAT
Walded ' Carter: stael {21} Pac 1 Gprs Aay i Len, Llar
Backing: | W erutout Pra 1 Gmre Ay | [Completapen - -
[ Raziners [Ncne ; {1 :::?::“ : ’ ‘ ']
Notes Ses pg 3 for acsitiona! bass maral thickeeas fimits | i !
I [ | Filat waids } . ’l
gy
| Win PaHT i
| W |
, beoerina! pipa size [ re mir. l A Max f - i - f
FILLER WETALS {wy/—t 34 THCKNESS BANIZCUAL PSS fie:
[ SFA ’ Classdicalcn (F'-n:\i Asc !' Cremical analysis or Trade pame ‘l uﬂ'As*W“a k.-wm P".'HL ,'
| GMaw 513 |eariss le i [Mn=16% max/Si= 1 0% max | name | g1as - b 7
FCAW 52 |eTiTam is i Ma = 1.5% Max | nemin z 200 { R ’ -
,Sup Btter I [ - |' i i ‘ -Kzra- |
VIELEING PROCESURS
Welding crocass ,l GMAW ’: Foaw ]
i Type l Semi-adtemate ' Semi-gutomatic
| Mirimurn probastinersass temperaury r’?.;‘ 70 ! 70
I Maximum inlepass temze-aturs 2 &8¢ ’ [:)]
| Filter me'al 5’78 i1 035 r 043
Laysr nomter | Asy i Any I
Pasiter; | A1 pesiicns ! Alpesitens !
Weld zrogressicn I Uctdl or Cowrtifl ’ Uphit ;
Curretipelariy lr' CCES (raverse petanty) ! DCEF (raversa pelarity) i
Amperas l 70-15%8 ' 150 .25¢
Voits i 7.z 22-28 /
Travel spead (= .-a.-:t 3-14 ; 4-15
Maxirurn ha! gt sy - ; ; |
Vire feed spesd o 15C-3¢ : 200 55¢ |
AT transler moce i Shan-ciruating i Spray l
Sriekdng Gastyre : 75% Argen, 25% €Oz H 75% Argen, 25% COz |
] Ficw rats £ 30-5¢ : 36-50 l
i Traiing: Gastype ! Nera ! Nore l
Flow rate - ) - ]
Backirg Gastyra ! Nere : Kere ]
Ficw rats ic h; - " - {
Srng or weave " Stenger or Wegm ; Siringer o Yz "
‘Crficaigas ap uzs ! IS .5 : bz R 7 of 5
1CTAD o 5 14-12 ! 5. - |
Multi’Single pass per sice Muibzle passes : Mutpls passas I
: Maxrum pass cicess E No pass graater thar; 173~ ' o pass greater tnan 1720 |
1 Walct depcst ehamistry , i
! otes ; Bare xcic wire i Flux czred wire !
| | !
1 ] : ;
WeiaStics 4PS 201701 061 I e T, [T p— ;-’.w:-—ﬂw-’
T Puage 1 of

Samog Vi A
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Moore Control Systems
1435 Katy Flawsllen, Katy, TX 77434
ASME - Welding Procedure Specification (WPs)
S

Bt [T o D v e » ey
WaldOffica WP,
! WES record rumber MCS-GMFCPi Redsicn 1 Quaiiedie | ASME Secton I
Dats 2157217 ; Company name . Mcore Control Systems
JORITS [CW 432} Typicaljolnt's;. S2zactuai Frocustisn dowings and engineering szocifiztions for d=valls.
i :
-3 i &n .
i . £l mrma
| > ST
[ X [ gy
! SN A— : — N TP
i ;
s LTI
j :
i i
{ 1
!
i :
" ¥
; . [
l- ; 1'
; {
: !
; !
{ i
PREHZAT TASLE
{ Appicatla starcard i
[ASMEE311 178 ¢°7) minimum |
i . !
| 2CC (“F}wher e nemseal matasal thickiess {as defire<inpars 1322 J; Baczeds 1in ll
*' |
i
— i
[ASMZE313 178 (*F) mirirrern f
i 2CC(*Fj when e remiral material Tickness {as cefredinpara 331 1 3ic)j ecceeds 1in ,‘
;As.us Sectcr 7C (°F} mirirum ’
20C {°F) when he fiorsira! weid thie, deas act exzeed V4in bt any cf tha basa melds in tne joirt exceeds 1in, ‘
] 25C {"F) whan e acmiral tickness of 3 wald jeint exceads 4 ;n ,‘
! r |
iAS‘JE Secton VA G 1 f7g ('} micimum f
i {175 (°F) far trickness over 1 (in.} and specified macmum carter content ever 0 305 i
} 2CG {F) for uckness aver 125 (in} i
’ !
! ! |
TECHMNIQUE (€Ry$1S;
Pearirg ’ Kere g
| Suface prepanton 1 Gfind % Engrt metal Wire brusting as raquicec. ;
ritalinierpass daaning 1 Bsushing ard Grinding H
i
Back gouging methed jAr CartenArc andior Grinding wheo required }
NOTES
| 107 noves |
} - When used, waid bacierg may be tase meld, weld metal or arcther ma3i wtt 3 ssmpesiten matchmg the basa ma'y. )
g-?ns madaum misifonment Stowsd at the weld jcint is 1735~ per side
i
!
; - WELD JCINT DESCRIFTIONS SHOWN AAZ NOT NCLUSIVE CF ALL THOSZ FOUND O A 208 WELD JOINT CESIGN REFERENCE 1M
;‘ AN ENGINEST NG SPECIF.CATICN OR A CESIGN DRAMNG SHALL TAKE PRECSDENCE OVER WELD JGINTS SHOWN INTHIS wPS
T
JFILLET wzLes
'?-Fme!m::fa.ﬂ. sizes ars qualifisd cn 2 bass metl thickrassas and 2 dametars File! welds will iize Base matal backing
-
Cocementatiar oy Yeider Tests g, ine Company Rapreseniatve
[Dwad Peiogan A Alnnelh LiFhers | <
2 B s ) /% A
i - et i 7
sy 45 Feb, 2017 j
WeldCfice WPS 2017 01 301 {5} Copyright 3617 Cepec Software. Al rights reserved woridvids.
Pege2 af 3

Catalogn® R
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Moore Control Systems
1435 Katy Flawellen, Katy, TX 77434

WD sz s ASME - Additional Information (WPS)

[y S PR § ey =iy e
WaldOffics WPS
WPS recerd rumber [ Revisien 1 {Custied 1z | Asuz secion ix
Ca's l 21502617 .Compary name | Meera Corirel Systams
P1 Base metal with no PWHT - Thlckness Limitations
velded with na PWHT is 1,500~

« Far ASME Section | apglications, the maximum thickness allowed to be w
Note- Material over 750" thick may cniy be welded if the CE daes nol exceed 0.45, and no single veld pass excesds 2507,
=d lo be welded with no PWHT is 1.500"

« For ASME Seclicn VIif apghcations, the maximum thickness allove
»For ASME B31.8 agplicatiens, the maximum thickness allowed to be weldad with no PWHT is 1.250"

CLEANING / JOINT PREPARATION

- The surface of the garts tc be welded shall be clezn ard fre= of scale, wst, oil, grease, and ofher deleterious fereign materia)
for a distance of at least 1" from the welding [aint preparation.,

- The Joint shauld be de-greasad usirg a suitable organie sclvent (8- Acetene, Carbon letrachicride, or Trichloroethylene) when
required. The arza shall be completsly dried beforz welding.

- During welding, each runi of a multi-pass weid shalf be cleaned before depositing the next weld pass. Delrimental axide
shall be remaved from the weld metal contzct area when weld metalls o be deposited over 3 previcusly welded surface.

= For double welded joints, the back side af the joint shall be cleaned/gouga i ing.

- Preliminary and Interpass cleaning may te perican { ing. and / or by grinding.

PREHEAT/INTERPASS TEMPERATURE
= Minimum preheat must be maintained during all thermal cutting, tacking, and ve!ding cparations.

« Preheat base metal as required to remoye any maisiure.
Welding shall nat be performed when the base metal surface Is wet or damp.

- Preheat and inlerpass temperatures shail be checked by the use of thermacouples, temparalura Indicating crayens,
pyrometers. or other suitable methads.

PROCESS NOTES
= Open root welds miadz frem one side skhall utifze GMAW welding for the root bead.

u;wmrmmuwmm-

Pegel at 3

WeicOttics APS 017.31.001 _ i
= i e e ——
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SECTION 10
WELDER QUALIFICATON RECORDS




}V%LDER TESTING» 502 West 13th Street, Deer Park, TX 77535
NC. Phone (281) 930-9966 Fax (281) 478-0010
\ QW IS4\ Suggested Format For Welder Performance Qualifieations (WPQ)
(See é.)f:) 1, S:rct:;‘n I.\? .“\.S,‘"c‘f:-‘ Bm':i‘;ndr;’x::ﬁu:: ‘v'lcj}-,:! C:d;:} ﬁ 5-‘

i

Welder'sName: . ELISEOPEREVRA _ |deptification no. 7
Test Description
entification of WPS followed MCS-GM FC-Pi Test Coupor (X Produciion Weld

Buass Material Type Grade - _ SA-316 Grade 70 e . Base Material Thicknaess 00
Welding Variables (QW -350) Actual Test Values Range Qualificd ; Actual Test Values Range Qualified
Welding process(ss) FCAW . FCAW : ) DR
Tvpe (Manual, Semi-autn ete) Semi-Auto Semi-Auty e et e e e e
Backing (With « Without) o Wabibackwelds 0 With hackinz : _

Base metal (P oo to P o) N S Pi-PI5F.P34 P41-P49 o
[ pipe S Piate . - . Piace di Pips 287300 & Laryer B
Filler metal o Elzctrode SFA no 325

Fillzr metal or Elxctrode Classification E7Lf-int e

Filler metal F no ] - — P— .

Filler metal product form NA NA R,

Consumable insernt NA N T
Weld deposit thichness (3 layers min?i ______ 1.00"5es! Unlimited
Welding position (2G. 5G, 3F. etc)) . Flat & Verticali™g) e
Vertical progrzssion (Up or down) e Lp - -
Wath or Wontmoyt gas basking l B T

Irert gus backing
Globular & Sprav J -

GMAW transfer mode
GTAW Current Type Polarity

\,
i _

Other Note 1; Groove vwelds on pipe 2470d & smaller ace qualified in Flat position onls. Fillet w 2lds a2 quatified in Horizental positions

RIUAN S—
I'* Filiet welds - All base metal thicknesses. fillet sizes, and dismetees gualified (QW-432 6)

[* Double welded groove welds are considered welding with backing (QW-402 4)

¢ The omission of inen backing gas does not raquice requalification for welding fillee veelds. double welded butt joints. and sinzle weldad bua Joints

with backing (QW-408 8 FThis excerion doss poviazzh i PSltarzizh 53, P6). P62 or P10I materials) _ R
RESULTS
(X1 QW-462.2 Side bends [] Qw-462.3(a) Transvarse Root & Facs Bends (] QW-462.3(b) Longitudinal Bends
D QW-452.2(¢c) Pipe bend specimen, Corrosion resistant overlay D QW-462.5(d} Pipz bend specimen. Corrusion resistant oy erlay
D QW-462.5¢b} Pipe specimen - Macro test for fusion D QW-462.5(e) Plate specimen - Macro test for fusion
Specimen No. Results Specimen No. | Results Specimen No. Results
Side Bend | SATISFACTORY
Side Bend 2 SATISFACTORY |
Visual Examination Results (QW-302.4) @ Satisfactory O Unsatisfactony
Alternative Volumetric Examination (QW-161) D RT Jur [ satisfactory {J Unsatisfactory
Fillet weld - Fracture test (QW-181.2) Length & percent defects ;
{1 Fillet welds in plate [QW-462.4{b}] D Fillet welds in pipe [QW-462.4(c)]
Macro examination (QW-184) Fillet size (in) X Concavity/Convexity(in)

Other tests performed

Moore Control Svstems

Welding Test conducted By:
Mechanical tests conducted by; Welder Testing, Inc. Laboratory Test No.:_171620(WELDED OFF-SITE)

sted in accordance with the requirements

We certifly that the statements in this record are comrect and that the coupoens were preparzd, welded. and te

of Section 1X of the ASME Boiler and [’;cssuru‘jsscl Code i
C sy Centified By: X-;»wr/ﬂ M -

Prepared By: .
- David cloquin I
Welder Testing, Inc. Organization: Moore Control Systems

Date: . ... 3/8:2018 Date: =2 -2 2/ é>
Qu-izia Result of test: [X] Pass [] Fail

Organization:




DER TESTING,

L NG

e ele W

502 West 13th Street, Deer Park, TX 77536
Phone (281) 930-9956 Fax (281)478-0010

QW-484A Suggested Format For Welder Performance Qualifications (WPQ;
(See QW-301, Section 1IN, ASME Builer and Pre.cure Vessel Cele)

ISIEL HERNANDEZ

Weldar's Name:

. ldzntification no: ff’

Test Description

Identificaticn of WPS followed

MCS-GM&FC-P]

Test Coupon Et

Production Weild | .

Base Materia! Ty pe'Grads © SA-106 Grade B Base Material Thickness 854"
Process 1 Process 2

Welding Variables (QW-330) Actual Test Values Range Qualified Actua! Test Values Range Qualificd
Velding process{es) GMAW . GMAW FCAW FCAW
Trpe (Manual. Semi-auto. etc.) Semi-Auto Semi-Auto Semi-Autd Semi-Auto
Backing (With / Withouty Without With or Without backing Witk(weld metal; Voith backing
Base metal (P ro.to Pro)) 1 P1-PISF.P34.P41-P40
X ripe [ Piate 6.625"cd 287504 & larger pipe & plate
Filler metal or Electrode STA ro. S8 - 520
Filler metal or Electrode Classification ER70S-6 E7TIT-1M:
Filler metal ¥ no I3 6 & 6
Filler metal product form _ NA o NA NA NA
Censumable insen . NA N/A N/A NA
Weld deposit thickness (3 layers min?) _ 125" [na’ 1375 max .739"[n/a) Unlimited
Welding position (2G, 5G, 3F. etc) I .8} All Positions 60 All Positions
Vertical progression (Up or down) Dovin = Down Up Up
Iuert gas backing Without With or Without £as baekinz Withanu With or Without gas heokire
GMAW transfer mode Shoert Cirguiting Short Cireuiting Spray —— Glotular & Speav_
GTAW Current Ty pe ‘Polarity N\ U NA NA NA
Other- o b 22 s
NS

® Fillet welds - All base metal thickaesses. fillet sizes. and diame

ters qualified (QW-132.6;

¢ Double weldad grosve welds are considered welding with backing (QW-402.4)

. * The omission of inert backing gas does not reg

with backing (QW-108 8 [This exception does not apply to PSithrouch 33, Pal, P32

wire requalification for welding fiilet welds. double weldad bati joints, and single w

a

Ided butt joints
or P10 materials]

RESULTS

[X] QW-46222 Side bends
D QW-462 5(c) Pipe bend specimen. Corrosion resistant overlay

D QW-462 5(b) Pipe specimen - Macro test for fusion

IZ—] QW-462.3{(a) Transverse Root & Face Bends

[J QW-4523(b) Lengitudinal Bends
D QW-462.5(d) Plate bend specimen. Corrosion resistant overlay

D QW462.5(e} Plate specimen - Macro test for fusion

| SpecimenNo. | Results Specimen No. Results Specimen No. Resuits
| Side Bend | SATISFACTORY Side Bend 3 SATISFACTORY
Side Bend 2 SATISFACTORY Side Bend 4 SATISFACTORY

Visual Examinaticn Results (QW-302.4)
Alterative Volumetric Examinaticn (QW-191)
Fillet weld - Fracture test (QW-181.2)
[ Fitlet welds in plate [QW-462.4(b)]
Macro examination (QW-184)

_IRT

S

Other te

Lengtn & percent defects

Fillet size (in)

@ Satisfactory

D Unsatisfactory
[ satisfactory v

/nsatisfactory

Ourt

(] Fillet welds in pipe [QW-462.4(¢)]
X Concavity/Convexity(in}

sts performed

Welding Test conducted By:

Moore Control Svstems. Inc.

Machanical tasts conducted by; Welder Testing. Inc

Laboratory Test No.:_169906{WELDED OFF-SITE)

We certify that the statements in this record are correct and that the coupons were prepared, walded. and tested in accordance with

of Section IX of the ASME Boiler and}&mssu%sss:l Code
)
and/ -

Dauid Peloguin 7

Prepared By:

the requirsments

Certified By: WL(/»OZ/W

Organization: Welder Testing, Inc. Organization: Moore Contral Systems, Inc.
Date: 12/1292017 Date: /2~2.9 -1 2
QWsia Result of test:  [X] Pass [] Fail



mlELDER TESTING,

502 West 13th Street, Deer Park, TX 77536
Phone (281) 930-9966 Fax (281) 478-0010

QW 4844 Suggested Format For Welder Performance Qualificatians (WPQ)
(Sec QW-301, Seztien IX, ASME Bailer and Pressure Vessel Codz)

Weldar's Name: . EDGAR GUTIERREZ Identification no: XXX-XX-3152
Test Description

ldentification of WFS followed: MCS-GM/FC-Pi Test Cougen @ Production Weld D

Base Materiz] Type/Grack : SA-105 Grade B Base Material Thickness : 3447
Welding Variables (Q'Y-330) Actual Test Values Range Qualified Actus! Test Values Range Qualified
Welding process(es) GMAW GMAW FCAW FCAW
Type (Manual, Semi-aulo, ¢ic.) Semi-Auto Semi-Auto Semi-Auto Semi-Auto
Bacxing (With / Without} None With or Without Weid Meta! With backinp
Basc metal (P no. to P no.) i P1-P15F P34 P41-P49
(X] Pipe [] Plate 2.375%4 L.00"0d & lzzger pipe & plate
Filler metal or Electrode SFA no. 518 5,20
Filler metal or Electrode Classificatian _ER70S8-6 EZIT-IM
Filler metal F no. [ 6 6 f
Filler metal praduct form N/A N/A NiA N/A
Consumable insert N/A N/A N/A N/A
Weld deposit thickness (3 layers min?) 1507 (n/al _ 165" max -194%[n/a} -388"max
Welding position (2G, 5G, 3F, et¢)) 6G All Pgsitions 6G All Positions
Vertical progression (Up or dovn) Up p Up Up
Inert gas backing None With or Without Ngne With or Witkoyt
GMAW transfer modz —Shon Cireuiting Shon Cireuiting Spray Globular, Sprey, Pyleed
GTAW Current Type /Polarity N/A N/A N/A N/A
Other;
Noteg

® Fillet welds - All base metal thicknesses, fillet sizes, and diameters qualified. (QW-~452.6)
* Double welded groave welds are considered welding with backing (QW-402.4)

* The omission of inert backing gas dees not require requalification for welding fiile

with backing. (QW-408.8) [This exception does not apply (o P51 through 53, P61,

(] Qw-462.2 side bends

twelds, double welded burl joints, and single welded butl joints
P62, or P101 materials)

®

U

RESULTS
QW-462.3(a) Transverse Rool & Face Bends
D QW~162.5(d) Pipe bend specimen, Corrosicn resistar overlay

D QW-462 5(c) Pipe bend specimen, Cormosicn resistant overlay
D QW-162.5(b) Pipe specimen - Macro test for fusion

D QW-462.5(c) Plate specimen - Macro test for fusion

(] Qw-162.3(b) Longitudinal Bends

Specimen No. Results Specimen No. Results Spacimen No. Resulis
Root Bend | SATISFACTORY Face Bend | SATISFACTORY
Ruut Bend 2 SATISFACTORY Fuce Bend 2 SATISFACTORY

Visual Examination Results (QW-301.4)

Alternative Volumetric Examination (QW-191)
Fillet weld - Fracture test (QW-181.2)

Jrr

L=

[ Fille: welds in plate [QW-462.4(b)]

Macro examination (QW-184)

Othezr tests performed

Fillet size {in)

Cur

E(] Satisfactory
D Satisfactory

D Unsatisfactory
D Unsatisfactory

ngth & percent defects

[ Fillet welds in pipe [QW-462.4(c)}

X

Concavity/Convexity{in)

Moore Control Systems

Welding Test ccnducted By:

Mechanical tests conducted by:
We cenify that the statements in this record are comest and that the coupons were prepared, welded, and tested in accordance with

Welder Testing, Inc.

of Section X of the ASME Boiler and !’Jcssm?/)lessc! Code

Laboratory Test No.:_i70280{ WELDED OFF-SITE)

(;daﬁ/f i’Z

the requirements

Certified By:w W‘V%ﬂ/‘

Prepared By: — e e
Organization: Welder Testing, Inc. Organization: Moore Contro] Systems
Date: 111972018 Date: /-~ /9 -20/ &

QUKA Resultof test: [X] Pass (] Fail



}%LDER TESTING,

502 West 13th Street, Deer Park, TX 77535
Phone (281) 930-9966 Fax (281) 478-0010

QWIB4A Suggested Format For Welder Perfarmance Qualificstions (WPQ)
(Sez QW-301, Section X, ASME Berker and Pressire Vessel Code)

Welder's Name: EDGAR GUTIERREZ {dentification no: XOX-XX-3352
Test Description
Identification of WPS follouzd: MCS-GM&FC-P) Test Coupon @ Production Weld D
Base Material Type/Grade : SA-106 Grade B Base Material Thickness : 8647
Process | Process 2

Welding Variables (QW-350) Actual Test Values Range Qualified Actual Test Values Range Qualified
Welding process(es) GMAW GMAW FCAW FCAW
Type (Manual, Semi-autg, ctc.) Semi-Auto Semi-Auto Semi-Auo Semi-Auto
Backing {With / Without) Without With or Without backing | With{weld metal) With backing
Base metal (P no. (0 P no.) i ] PI-PI5F.P34.P41-P49
Pipe [ ] Plute 6.625"0d 2.875"0d & larper gipe & plaic
Filler metal or Electrode SFA no. 5.8 220
Filler metal or Electrodz Classification ER70S-6 E71T-4M.
Filler metal F no. f [ 6 &
Filler metal producit form N/A N/A N/A N/A
Consumable insen N/A N/A N/A N/A
Weld deposit thickness (3 layers min?) 1257 [n/a} 1373 max .739"[n/a] Unlimited
Welding pasition (2G, 5G. 3F, etc.) 6G All Positions 6G All Positioas
Ventical progression (Up or down) Down Down Up Up
Inert geas backing Without \ith or Wi gkin Without With of Wilhiout gas backing
GMAW transfcr mods Shon Cireuiting —Shon Circyiiing Sgray Globular & Spray
GTAW Current Type /Polarity N/A NIA N/A N/A
Other;
Notes

® Fillet welds - Al base metal thickresses, fillet sizes, and diameters qualified. (QW-452.6)
* Double welded groove welds are considered welding with backing (QW-402.4)

* The amissian of inert backing gas does not require requalifieation for welding fillet welds, double welded buit joints, and single welded butt joints

with backing. {QW-108 8)_[This excention does not apply to P51throush 53, P&1. P62, or PJ0I matzrigls]

RESULTS

QW~462.2 Sidz bends QW-4623(a) Transverse Rool & Face Beads
E] QW-462.5(c) Pipe bend specimen, Corrusion resistant overlay

[___] QW 462.5¢b) Pipe specimen - Macro tesi for fusion

[[] Qw=162.3(b) Longitudingl Bends
D QW-462.5(d) Plate bend specimen, Corrusion resistant overlay
(] Qw-462.5(c) Piate specimen - Macro test for fusicn

Specimen No. Resulls Specimen No. Resulis Specimen No. Results
{  SideBend | SATISFACTORY Side Bend 3 SATISFACTORY
L Side Bend 2 SATISFACTORY Side Bend 4 SATISFACTORY

@ Satisfactory

Visual Examination Results (QW-302.4)
D Satisfactory

Allerative Volumetric Examination (QW-191)

Rt Cur

Length & percent defects

O Unsatisfactory
OJ Unsatisfactory

Fillet weld - Fracture test (QW-181.2)
] Filtet welds in plate [QW-462.4(b)]

Macro examination (QW-184)

X

Fillet size (in)

Other tests perfermead

L] Fillet welds in pipe [QW-462.4(c)}]
Cencaviry/Convexity(in)___

Welding Test conducted By:

Moore Control Systems. Inc.

Mechanical tests conducted by;  Welder Tasting. Inc. Laboratory Test No.: 17027%WELDED OFF-SITE)

We centify that the statements in this record are comrect and that the coupons were prepared, welded, and tested in accordance with the requirements

of Section IX of the ASME Bailer and_Enssu:c}sscl Codz N
(""‘/’z Certified By: MM

Prepared By: Dot e
Organization: Welder Testing, Inc. Organization: Moore Contrg! Systems, Inc,
Date: 1/19/2018 Date: /=~ /F-20/&

Qieisia Result of test:  {X] Pass [] Fail



Qw-484 WELDER, WELDING OPERATOR QUALIFICATION TEST RECORD
{See CW-301, ASME Section IX}

Welder's name JJAN CARLOS ROSTROQ Stencil Q
Welding process{as) usad CAW Typa Sam-Auto
WPS followad by walder during walding of test coupon MCE-GMEC-P1
Base materiai(s) welded SA-35 Thickness 34"

Manus! or Sermiautomatic Variables for Each Process (QW-350) Aztual Vatuss Ranga Qualitied

Backing Material (QW-402) Weid meta! With backing
{mastal, weld matal, flux, e1c.)
ASME P-No. (QW-403) 34° P1 thru PISF, P34, and P4X
Plzte or Pige (enter diametar, if pipe} Plats Flate and pine 2-7/8" O.D. and cver

Grcove: Fiatonly fer plge less than 24°

Fiiter matal spacification{QW-404)

SFA No. 5.20 All with SFA 5.20. 5.22, 5.2
Clasaification E71T-1/T-9 All with SFA 520, 5.22, 5.29
Filier metal F-No, 6 All with SFA §.20. 5.22, 5.29
Cansumabta insert for GTAW N/A N/A
Wald deposit thickness Ja Max. to be weidad
Welding position (QW-405) 3G Groove: F,V
Fillet: F, H, V
Walding pregression Vertical Uo Flat, Venical Up
Backing gas for GTAW or GMAW: (QW-408) NA NA
GMAW/ FCA'N transter mode (QW-109) Sgpray Globular. Sprav or Pylsating arc
GTAW walding current type/polarity MN/A N/A
Machine Welding Variables (QW-160)
Disoct/ remaote visual control N/A N/A
Automatic voltage control (GTAW) NA NA
Automatic joint tracking N/A N/A
Walding Pesilion (1G, 5G, sic )} NA NA
Consumable insent N/A N/A
Backing Matariat N/A N/A
(metal, weld metal, flux, etc.)
Guided Band Test Resuhts
QW-482.2, OW-162.3 (1) & (b))
TYPE AND FIG. NO. RESULY
2 Side bands pet QW-462.2 Satisfactery

Visual examination resuits (QW-302.4) Satisfactory

Radiograpghic test resufts Nene
{Q'W-304 and QwW-305)

Welding tast conducted by Meoore Coniral Systems, Inc

Mechanical tests conducted by Moorg Centrol Systems. Inc.

Wa cartify that the statements in this record are corrsct and that the test coupons wers prapared, welded, and
tested in accordance with the requirements of Saction IX of the ASME Code.

MOCRE CONTROL SYSTEMS, INC

Oste _ 10/26/15 By Kanneth Withers

(1G] F=FLAT, (2G) H=HORIZON4A/L.(EG) V=VERTICAL, L4G)0=o%%""\-'




%LDER 'rESTlNG; 502 West 13th Street, Deer Park, TX 77536
NC. Phone (281) 930-9366 Fax (281) 478-0010
{ QW-484A Sapgpested Formst For Welder Performaance Qualifications (WPQ) Q

(See QW-1301, Section X, ASME Boiler and Pressure Vessel Code)

Welder's Name: Caslos Rostso Identification no; XXX-XX-6131
Test Description

Identification of WPS (ollowed: MCS-GM/FC-P| Test Coupon Production Weld D

Base Material Type/Grade ¢ SA-36 Base Material Thickness : 375"
Welding Variables (Q\W-350) Actual Test Values Raage Qualified Actual Test Values Range Qualified
Welding process(es) CMAW CMAW FCAW FCAW
Type {Manual, Scmi-auto, cic.) Semi-Aulo Semi-Auto Scmi-Auto Semi-Auto
Backing (With/ Without) None With gr Without Weld Mctal With backing
Basz metw} (P no. to P na.) i PL.PI5F, P34, P41-P4S
[ ipe ] Plate = Rlate & Pipe 2.875%0d & Loracr
Filler metal or Electrode SFA ro. 5.18 5.20
Filler metal or Electrode Classification ER70S-6 EJT-1M
Filler metal F no. 6 [ I3 6
Filler metal product form N/A N/A N/A N/A
Consumabie insert N/A N/A N/A N/A
Weld depasit thickness (3 layers min?) 125"[n/a] .1375" max .250"(n/a) 500" max
Welding pesition (2G, 5G, 3F, eic.) 16 Flay 1G Flag
Vertical progression (Up or down) N/IA N/A N/A N/A
Inert gas backing Nope With or Without None With o1 Withoyt
GMAW transfer mode — ShonCireviting ~ ___ Shon Circujting Soray Globylar & Spray
GTAW Current Type /Polarity N/A N/A N/A NIA

Othar,
‘oles

¢ Fillet welds - A base meta! thickresses, fillet sizes, and diamelers qualified. (QW-452.6)

* Double welded groove welds are considered welding with backing (QW-402.4)

* The omission of inert backing gas does not require requalification for welding fillet welds, double welded butt joints, and single welded butt joints
wi ki W-408. i ion not apply to P9 1through $3, P4, P62 or P10I malzrals]

[)ZI QW-462.2 Side bends D QW-462.3(a) Tmnsf:lrjsi{om & Face Bends D QW-462.3(b) Longitudinal Bends
D QW<362.5(c) Pipe bend specimen, Corrosion resistant overlay D QW-462.5(d) Pipe bend specimen, Corosion resistent overlay
D QW-462.5(b) Pipe specimen - Macro test for fusion D QW-462.5(=) Platc specimen - Macro test for fusion
Specimen No. Rasuils Specimen No. Resulis Specimen No. Results
Side Bend | SATISFACTORY
Side Bend 2 SATISFACTORY
Visual Exemination Results (QW-302.4) Satisfactory [] Unsatisfactory
Altemative Volumetric Examinstion (QW-191) [ RT Our [] satisfactory {7 Unsatisfactory
Fillet weld - Fracture test (QW-181.2) Length & percent defects
(] Fillet welds in plate [QW-462.4{b)] D Fillet welds in pipe [QW-462.4(c)]
Macro examination (QW-[84) Fillet size (in) X Concavity/Convexity(in)
Other tests performed
Welding Test conducled By: Mocre Control Systems
Mechanical tests conducted by, Welder Testing, [ne. Laboratory Test No.: 138406

We certify that the statements in this record are correct and that the coupons werz prepared, welded, and tested in sceordance with the requirements

of Scction X of the ASME BoikrW! Code .
Prepared By: 7 Certified By: /

Dl\14_1{!w.ﬁ.ﬂT
Organization: Welder Testing, Inc. Organization: Moore Control Systems
Date: 10/1672014 Date: a3 'LQ‘CI/Q 20/5

QWA




w284 WELDER, WELDING OFEARATOR QUALIFICATION TEST RECORAD

fSaz 0301, ASME Sazicr IX

Yisidars rava Juzn Carkes Resira Stanc! o]
Walding processies' ussd SA N Tyes Matnng
WPS lcllowad by weldar during wa'ding of test couson MIS.SAWPY
Base matecals weidad SA-518-70 Thickrets 12
Manual or Semisulomatic Variatles for Each Precass 1QW-350) Actual Vs'yey Range Qualitied
Backing Matasial (Qw-432) Vials Mes' Wik tacking

(Tetal, wald meta' fiux. elc)

ASME P-Nc. (QW-3033 1 P1thu P15 and Pax
Fiats cr Pipa (snte: diamaeter, H pipe! Fate Plate and cice 0v8: 230 D
Fillar metsl spacitication{QwW-404;
SFA N> 517 Al #ith SFASG6 §17.523
Classification EMV13x Any with F6
Filler metal F-No € Any with Fd
Censumabia insart fcr GTAW A NA
Wa!d depasit thickness 172 Max tc ba welkded
Wa'ding position (QW-105) He] 1G Flat
KUM3ER OF LAYERS4CW 482.1(bi maomyT cf thres
Vielding prograssion NA HA
Bacairg ges for GTAW cr GMAW: (QW-4C3; NiA NA
CHMAW/FCAY trarsfor meda (QW-CS; MSA MNA
GTAW wilding current typa'pcisrity MOA 1A
Machire Welding Variabies (Q'W-360)
Ciract/ remcta visual contrel Cuazi
Auloma!ic vaitage control (GTAW) %

Astematic joint tracking Morg
‘WMalding Pes tion (16. 5G. et 15

Consumable insant tena

Backirg Matarial Vied Me'a Y ith Backing
(ratal, we!d metal, flur,
Guided Band Tes! Rasuits
OW-462.2, OW~452.3 (a) & (b))

TYPE AND FiG. NO. RESULT

Visual aramination resu’ts [QW-302.4; Sauslazicry

Radicgraphic lest results Cuzumilarerual Seam C2. Job # 14-777, Tag # 4 .£510,43° GO - Satisfactory o Ce'acts
{QW-304 and Qw-3¢%)

Test corducted by Raciograghy perfcimad oy IRIS NOT

Machanical lests sencducted by NCA

We certify that tha stataments in 1his recerd are correct and that the tast coupons ware preparad, welded

and testad in accordance with the requiraments of Section (X of the ASME Coce
MOORE CONTROL SY§TEMSiC.
]

Cais 0272218 8y

o
KENNETH WITHERS

(1G) F=FLAT. (2G) =HORIZCNTAL  (3G: V=VERTICAL, (4G} O=sOVERHEAD




X7
cre(281)630-9956 Fax (381) 474- 0

WELDER TESTING, P

PYPep S

i3 Quzh"‘!‘ foms (WPQy

Qw348 Suzzested Format For \‘ve:j rP ot

{ ::Q ' st Cods;

W XXA-NX-1723
Test D-s:n';.ix':.-.
Homifimten ef 9P oliosel M CS-GLLEC-P] Tes Cr e
Brze Motz Ty e Gralss SA-16G2d: B Gzse 4z
Veelding Varistles (QAVY.335) Astual Test Values Astcal Test Va'ves
GMAW ‘ FCAW
Scmi-Auic i Szmi-Auic Semi-Auto

Rrezmetal{Pr2 w Pr2)

Fillzr mata! pn:.‘l.:' i NA N'A

CMAY manslirmc e

1S}

O

i i . Veld Meial Witk backing
| P1-FISFPI P4I-PIS

LO"ed & Laer pire & olaie
! pdx)
; LTI\

[ [ l [ A
!
|
|

NIA N/A
NA NiA

NA

ra
65

d5C sl 88 max BLAN ) 323" max
65 At Pogitigas N 63 Ail Positinns
Lic i Us Up
Woth g Wity | Nars With or Withayt
~ Boct Crgaiting l Spoy Clobyler, Spmy, Pyter !
|

AW Coment Typoifelons

Nglzs

tnolds - Alibaiew

Fil'e

"P\’\ :'.‘z.c“Sl P;l 23 cr?

RESULT‘
|)(« Q%5233 Traasverse Ryel & Faze Bends [_J QW23 5} Loghiwdinal Bards

[j QW52

D QW 452.502) Fipe bend syetiren, Comasier resistant g.2la; D QW-462 5(dj Pize bond specimen, Comusion resistan! ovarles

D QW 52.5¢b) Pipe spezimen - Macro test for fusicn D QW -452.523 Plaiz specirmen - Mazro tast for fusion

Spacimean Na. Resulis Spec%men No Resulis geciman No Rasulls

Rcot Bend | SATISFACTORY |  Face Bead | SATISFACTORY |
RactBend 2 | SATISFACTORY |  FaceBend2 | SATISFACTORY | |

Visual Examinar’on Resulis (QW-302.4; X saisfaziony [ Unsatisfecton

temative Volumatris Ex:u iration (QW-151) | RT ot [ satsfaciory [ taszisfasten

iHet weld - Fracturs test (QW-181.2) Lenmih & percentdeleats o o
(] Fiter watdsin plate TQW 62 4{5)] D Fitie: welds in pics [QW 452 412))

Mazro examinatic (QW-184) Filietsize{iny_____ X____ Ceneavin/Canvenityling

A
F

Weaidinz Tes: conductad By: Moore Centrol Svstems
Mechanical tasts conducied by Welder Testing, [nc Lasoratory Test No.:_170478 % ELDED OFF-SITE}
! rlance witi the requemens

W csnify that the siaemen
A
‘N

FSeztion [X of the ASME Bui'sr and Bressurs Vpsse: Code ' . ‘ o
" (,//i.//_/ 2/ 1, -
ran: . . -~ Ta .
Freparsd By: e Ceriifie M .4%
Orzanization: Weider Testing, Inc. O.rge_ﬂizalion: Megre Control Systems

Date: 11262018 Dae: /. "2 -20/R
CFTIN Result of test:  [X] Pass [ ] Fail




%LDER TESTING,

Fhone

502 West 13th Strest, Deer Park, TX

oy ——

77336
(281)938-9966 Fax (251)478-0010

ASHIE

{See Q¥ .331, Saztion 1K, Boiler a1d Freesue:

QW BN Suggested Formiat For Welder Performazce Qu:hﬂ caticns (WPQ)
Yeesz! Codej

Y

VWeldar's Nams RAMON LOPEZ Identifizaticn nz. HAK-XX-1723
Test Deseriptiza
fdentificationof 24 MCS.GMEFCPI Tzt Ccu;:r X Peoduction Veeld C
Base Maizrial Ty SA-106Grad: B Case Maleriz} Thickness 354"
Procass | Pracess 2

Weiding Vartables (QW- 3510} Actua! Test Valuss Ranze Quatified

Actual Test Values Rangz Qua'ifizd

Welding process] J) GMAW Chiaw FCAW FCAW
Type (‘.':mu! Sam 2,210 Semi-Auto Semi-Auto Szmi-Auto Semi-Autn

zeking {With / Withaul) Withaut With or Withou! backing | With{w=ld mataly With boexing
Base mzwal (P ro. 1o P o) | FI-PISF P34 P41-P4Y
Pipe [_[ Piais 662304 2'875'01‘} & Lorper pipe & ol
Filler meizl or Electrods SFA ro 313 ! 520
Fillze meial er Electrnde Classifi ER703.4 i ET1T-1M
Fillar metal F ro [ ] b 6
Filler metzl product fnrm IN/A N/A NIA N/A
Consumatlz insert NZA NIA N/A N/A
Weld doposit thickress (3 layars mia7) 1257 /5] 1375 max 239" n/a} Unlimited
Welding position (20, $G, 3F, eic} iX8] Al Pasitiuns G All Pasitisns
Vertieal progression (Up or downt Down Daown Up Un
et gas backing Wilhog! Wik or Withas) 2o bk ns Withoot Wilh or Withod g kacions
GMAW transfor meode Sz Cirzyiting Shar Cirepiling Sz Glabylar & Sne
CTAW Curmeat Taps ‘Polidity NIA NIA ST oA
Oiner,
Moles —
P * Fillztvelds - Altbase metal thicknesses, filic sizes, and daamatees guahfizd (W31 5)
©* Dooble velled goave wolds o co ed welding \\AL backing (O™ 402 4
+* The emissicn of inzr backing gas dx s not reguire P-gui'xlalion for welding fillei welds, doubl ed buttjorie ead single wvelled Ru e mu

with backina (QW-438 ) [This cxzention dnes noiapals 19 P idhmpugh 52 P4Y, P2 o PIOE matzrials]

RESULTS

@ QW-452 3(a; Trensuese Root & Fae Bands
(] ow-ts2.5¢
o

(X} Qw622 Sid: bords
D QW 162 5¢c) Pipe bend specimen, Corresien resistant overlay

[} Qwe2.5(0) Pipe specimen « Macro tst for fusicn

(] Qw-4523¢5) Langitudinal Berds
} Flate bend spezimen, Corrosion resistar overlay

W =162.5(z) Plaie specimen - Mazro test for fusion

Speciman No. Results Spscimen No. Resulls Spaciman No. Resulis
Side Bend | SATISFACTORY Sid= Bead 3 SATISFACTORY
Side Bend 2 SATISFACTORY Sid= Bend 4 SATISFACTORY
Visual Examinaticn Results (QW-302. @ Satisfactory D Unsatisfactary
Alternative Volumstric Examination (Q\.&-191) D RT OJur D Sansfactery ] Unsatisfaztor
Filiet weld - Fracturs test (QW-131.2) Length & peroent defzcts e

(] Fillzt welds in plat= [QW-462.9{5)]
atica (QW-134)

Macro examin Fillst size (in) e X

(] Fitter welds in pips [QW-462 4{2)]
Concavity/Coavaxily(in)

Other tests perfo F zd

el

Mocere Contro! Svstems, Inc.

ald

Welding Test conductad By
Mechanical tests conductad by

W coniiy that the staizmenis in this recerd are correct and that the coupons were prepar
of Section IX ol the ASME Beiler and Przssurs Yessct Code

¢ Ll .

wLiT

Welder Testing, Inc.

Certified By:

Labcratory Test No. 170479 WELDED OFF-SITE;
rod. welded, gad t2siad in accordanse with the requirsments

LI 4 a/%

Prepared By:

D:u# Neleqwin 7

Organization: Welder Testing, Inc. Organization: Moore Control Svstzms, Inc.
Date: Ll Daei /=24 =28/ 8
A Result of test: [X] Pass [ ] Fail



}U LDER TESTING, 32 Wast 13t Sireet, Desr Park, TX 77535\
Phx..r (251} 932-996% Fax (251)473-03i0
Q34344 Sy 3°J”J Fermat For Weld ‘."'cr.’a—.nlr'. : Quhfu!.;n; (MWFQ;
(Se= GWV-3 0 Sxcrae I, ASAE Cod:)
EOZOLFO ACLILAR o XXX 24336
Test Descriptisa
MCIS-CMEFC.RT TestCouren X Prducicn et [
SA-1G6 Crlz B Bass biaierial This :_g B34 N
Pr Pr‘::is 2
Actea' Test Valas; Artuai Test Valy Ranze Qua'in
CMAN i FCAW FCAW
. SwmikAus Semi-Auty Szmi-Aute
Yo piha Mithor Withg it bashing Withiweld manaly Wik hashinn
! Pi-PISFPIIP4I-PI5
£5257 21873 ¢ & largerping & nlpis
513 h3RD]
Filferme ¢ 5'0eaien ERICSE LT 4%
Fillzrre 6 ¢ & 6
Filer mavel predust form B/A N/A N/A
Corsumatleinsen YA ITA A
\eld depesitthickrese (3 bavars min?} 125"nfal 1375 max 739%r'a}
Walding rositicn 126, 5G. 1;: 2z} &G Al Pasitiars €G
Vertizal peogemssion (Un ar dunn) Gauwn Down Un
fiort s bagking Veithgr Whikgo goebyetog Withzy! W barhia
GMAW trorsfer me e S Qiigyiting Sciz: tard Serg
Tepz Pl N M b NiA MNIA

OTAW Cummae

(Other,

Ponigs

RESULTS
i Trersverse Roni & Faze Bends

X Qw82 181 bands QU

D QW62 5.2) Pipe bend s 2 ) ovs d) Matz berd sprimon. Comusion resistant o 27’

D QW62 5.5) Pipe specimen - Mazro (e far fusicn D Q& 82512} Pizie specimen - Macrs t251 for fusicn
Specimer No. Rasu'ts Speziman Ne Rasuits S

SATISFACTORY
SATISFACTORY

Side Bernd 3
SideBerd 4

SATISFACTORY
SATISFACTORY

Side Bend |
Side Rend 2

pecimanNo. | Rasulls
.‘
|
|

Satisfazien

Visua! Examinaticn Results (QW.202.4)
Altermath ‘vu‘;x metric Examinatica (QW-191) ﬁ RT [ty D Satisfacton
Fillzt weid - Frasturs test (QW-131.2) Lenz '1&;:"’:"1"‘"""
[ Filizt vestds in plare [QW462.4,b); [ Filies see'ds in pipe [QWw-452.4,2))
Mazo examinaticr (QW-184) Fiflersizefiny X Concavity ‘Convaxitylin)__

Dihier tests performad

I . - Alnra i e] oty
"'v‘e;'dlr;z Test conductzd By Meare Ccnircl Syst=ms, Inc.
achariza’ tests condustad ov;

{22 -

Laboratery Test Noo

der Testjne, 13,

Vo zenify thst L T 5 3izmenis in (s .-::orj 2% ¢orT £ CCpens W prERT weided, ard esiad in aszerianie with the requimmer's
of Szztion IX ¢7thz ASME Bailerard & ‘j&
Prepar2d By 27’ ' Certifizd By: ﬁWJZg{MZW—-

D:\ed?:f:x:rn
Weidar Testing, irc.

1726:3013

Organization: Moore Cootrot Svstems, Inc.
/1-26-20/8

Date:
i Fai

st X Pass ]

Result of te



}V%LDER TESTING, 502 Yest 13t Street, Deer Park, TX 77534
fhone (251) 930-9555 Fax (281) 478-0010
OW 434\ Suggested Formal For Welder Perlormancs Qualificaticns (WP(Q)
{Soe G331, Sactizn I, ASME Bailer 2nd Prossers Veszel Cods)
VWelders Nama RODOLFQ AGUILAR {dantificalian ro: XAX-XX335 B
Test Deseriptian
ldertifizsion ol WFS MCS-GLLFC-PI Prodaction Wald |
SA-105 Grad= B Base EEEN

Hasy Material Ty Graile

Welding Variables {QV-339)

Aztual Test Values

Raaze Qaalified

Actual Test Values

Range Qualified

Wrlding processics) GMAW CMAW FCAW FCAW
Tyre (Manual, Semi-aute, ec ) Szmi-Auls emi-Auts Semi-Auto Semi-Auwo
Backing (With/ Witheut) Ngng With ce Witsout Wald Matal With backing
Base metal{Pns. to Poo I PL-PUSF RIS PYI-PAS

X pipe [ Plote 2375 ¢l L00"ed & larger pipe & plyie

Fillze mzislor Eiectiods SFA no S13 529

Filler metal or Electrod: Classilicaron _ERT0S.6 _CNT-IM

Fillze metal F ne. h I 6. 4

Filler mata! preduct form N/A NIA M/A N/A
Ceasumabic insent Hia MIA N/A WA

Weld deposti thicknzss (3 1ayers min7) 1307 r/a} 165" max A94"f /3 333" max
Weiding positicn (20, 5G.IF, ot 60 All Pasitigns 6G All Posizions
Vertical £ ,,.u_.,r:m oa {l'por daun) Up Up Up Up
Irergas baz Nose With ¢r Withgyt MNane With 9= Withaut
GMAW treasfer oo de __Sten Cirsviting Shon Cissuitd Sreoy _Giobular, Snrge, Pytsad
GTAW Current Typa /Pulsrity HiA NIA BNPA N/A
Other;

Noizs

 Gilstsizus, and
st.-xd inzw

I'e

Filielvwalds -

stjuinboard sl glo sl bu juins

Aiv (o Pitihrourh ‘gvl’gl P,'_‘LP‘ Plx)' ma
RESULTS

@ QW 452 302} Trunsverse Root & Face Bends D QW52 3

D Qw452 5{d) Pipe bead specimen. Cormosion rasis:

D QW 482 5(z) Plate speciman - Mazro fesi for fusion

Lengitudinal Bends

bend specimen, Cormosicn msistant overlay aoverlay

2.5{(c) Pipz

y Pipe specimen - Macm 250 (o fusion

Speumen No. Results Spacimen No Rasulls Specimen No. Rasulls J
Root Bend | SATISFACTORY Face Bend | SATISFACTORY ;
Ract Bend 2 SATISFACTORY Face Bend 2 SATISFACTORY [

D Unsaii t'"cr_y

Unsatisfacts
J

Visual Examination Results (QW-302.4)

ric Examination (QW-151)
(QW-181.2}
452 410}

@ Satisfactory
L JrT Our

D Satisfacion
Length & percent defects

(] Filler welds in pipe [QW—462.4:0))
XN Cencavin/Convexity(in

Attemative Volums
Fillel weld - Fracture 125t
() Fillet welds in plaze {QW
Mazro examinaticn {QW-184)
Other tests performad

Fiilzt size (in)

Moorz Control Systems
Lazoratory Tast No.:

=4 weldzed, and tesied in accordarce with the requirements

)l(/,ﬁma ZIZM—(/ML&,, o

Weiding Test conducted By:

Mechanical t2sts conducied by: 170478 WELDED OFF-SITE

Walder Tzsting, Ine.

We cenify that the sizlements 'nthis reiord 2re comect and that the courcs were prepa

ofS'cm.n 1X of the ASME Bailer and amss.r-//isd Code

é,a.-/wz -

Certified By:

Prepared By:

Davd P:Aoq;‘.lr
Organization. Welder Tegting, Inc. Organization: Moore Control Svstems
Date: 1126/2018 Date: [~ 2¢-20D18

FWARIA esult of test: Pass [ ] Fail



frmnr.:ubmdlwwlm o (oostuctee @ Se'm

Mose. 232-3902087 Wise SO D LAY

Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 |-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 11
INSPECTION AND TEST PLAN




Ve alara
W1, /1 /
///[f__/mmm SYSTEMS, INC

Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 1-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

NON-APPLICABLE



///- MOORE CONTROL SYSTEMS, INC.

frsmvenest § Bl faginesriy & Dosie @ (omsticseo @ Smu

Prose 2303927047 WIDSON0
Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 I-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 12
COATING REPORT




COR FR)

10555 W. Little York
Houston, TX 77041

CERTIFICATE OF COMPLIANCE

Certificate Date:

6/28/2018

This is to certify that the equipment described below was processed in compliance to the guidelines

BB SWO# MOOCO-S21033-W29721-P3

Customer MOORE CONTROL SYSTEMS, INC.
PO Number 181655071J

l?or-Pro Systems, Rev. 0, SB: 2 Coat

[

and/or specification requirements.

Specification

System Description

SSPC-SP10, Near White Metal,, Nickel Sfag (Green Diamond)/SHWN: Macropoxy 646 Fast Cure, Contrast/SHWN: Hi-Solids

Polyurethane,

PO
ltem# Qty
1 7

Part Number

N/A

INTERNA

CPSO QC Sign: (Z//

3rd Party QC Sign:

-

e

P

Equipment Description Trace Number

PAINTING (SITE JOB) QUOTE #
MOOCO120617R
EV1, Job #

18165, SN: 4-10

Jonathan McBride
NACE CERTIFIED
COATING INSPECTOR
Level - 3 #269735

Stamp: Date:

§-2¢1p

Stamp: ~ Date:




Equipment List MOOCQ-EL19451
Purchase Order: 181655071

”’?

Router

e Customer:

' MOORE CONTROL SYSTEMS, INC.

e e Production Order:

 MOOCO-521039-W29721-P3

o Due Date:

Project Manager: Brandi M.

" Order Creator: Brandi Madeley (KIS_C_)__
e Specification
‘Cor-Pro Systems, Rev. 0, SB: 2 Coat

~System Description

fSéPC—SPlO, Near White Metal,, Nickel élég_zé-r-eén Diamond)/SHWN: Macropoxy 646 Fast Cure, Contrast/SHWN: Hi-Solids
Polyurethane, BLIA. Shide Greeny

_ Additlonal Instructions
s N/A o

L __Third Party Inspector Information

PO Equipment List ;
Item Qty Equipment Name PartNumber TraceNumber
1 7 INTERNAL/EXTERNAL PAINTING (SITE JOB) N/A QUOTE #
MOQOCO120617REV
1, Job # 18165, SN:
4-10

Page 1 of 6



Contract Review

Activity : o Job Traveler Creatlon
| Pioressing infor Job Traveler Creation Info
Step Instructions and SOP o R

Review the receiving documents with the drawmgs special mstructtons spec:ﬁcat:ons quotes and purchase order. The
Project Coordinator will enter the order and create the router, including all relevant information.

Router Results

Completed By: :%_V‘_/k _D_a_tez__(_@_/_f" /L8 time: %700 [yrew (circe one)

Contract Rewew

| 11100 K‘Cx\xu St EL s R e JobTraveler Manager Revnew

P-’C‘CE%“'S Info ' : Job Traveler Manager Revrew

Step Instructions and SOP

Review and confirm that the router reflects all specsflcatlon and customer requirements. ‘Review the order for accuracy,
clarity, and that all necessary documents are attached.

Router Results

!Completedi}y_:_jgm _______ Date: (ﬂ /5 /_.[_(é___ﬂr_r_x_e_:/PM (Circle One)

13100 petivity - Solvent Cleanmg

Frocessing Infol - - Solvent _Clean - Hand Clean

Specnflcatlon Requirements -
Solvent Clean to the following Standard: SSPC- SP1 Use:Simple Green Ongmal

Step Instructions and SOP
Solvent cleaning is a method for removing all visible oil, grease, soil, drawing and cuttmg compounds, and other soluble

contaminants from steel surfaces.
Remove oil or grease by wiping or scrubing the surface with rags or brushes wetted with solvent. Use clean solvent and clean

rags or brushes for the final wiping.

Router Results

| Qaborie| E.duoom\s
CompletedBy: 1o WAt pate: Lo /B /1D 1ime: B:30 (Ahypm(circleone)

Stage Tape
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13102 R i T B ~ Masking

Processing o

Masking

dlal Project Instructions o
re are No Special Instructions for the Masking Stage.

Step InstructionsandSOP

Pleéﬁé ?nask the Equipment according to the Tapmg Instruction Document (TlD)ﬁv If there is nch“r-ﬁ-és"king. féqﬁirzed, pléésé |
"N/A" this step.

Router Results e

Completed By: ah %@MM‘ __ Date: ¥ /_1_5 _/‘_g ___ Time: % 5(2 { }M/PM (Circle One)
| ~ Bla st 7

14000

Activity
Frucessing lafar

Abrasive Blast

Specification Requirements , S
“S_SPC-SPIO, Near White Metal, - Nickel Slag (Green Diamond) -2.0-3.0 mils '

Special Project Instructions . :
Enter any Special Instructions that apply to the Abrasive Blast
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Step Instructions and SOP

Blast according to the SSPC standard. After campletion of the Biast, verify the surface profile' of the -tnfégiaaned .su}:face.
One reading is required unless otherwise specified by the Customer or a Third Party Inspector.

Router Results

Scotch Tape Test: Pass: \/ Fail: Testex Tape:

Actual Average Anchor Profile: ‘9' 7 mils

Air Temp: EZO ’ Ei Surface Temp: Eal %Humidity: 3% 20 Dew Point:flg" Lo
\
Completed By: TM/\ SQA/H‘P\ Date: _\ ¢ /(—Q / (Z Time: 10 190 (AM}’PM (Circle One)

RESTORATION BLAST (if not applicable, N/A below section): Return items to specified surface cleanliness, due to time lapse.

Scotch Tape Test: Pass: Fail: /‘4.

Testex Tape:
Actual Average Anchor Profile: mils
Air Temp: Surface Temp: %Humidity: Dew Paint: |
CompletedBy: ______ __ Date: / / _Time:__________AM/PM (Circle One)

Paint Coat 1
15000 fcpiviey o " Inspection Test
Processing laia: 7 Existing Coatihg DFT or Base Metal Reading (BMR)
Step Instructions and SOP

Using a Dry Film Thickness gauge, recard the gauge's reading of the existing coating or the bare metal. Recard this on the
router. The mils from this reading should be subtracted from the final Dry Film Thickness, to ensure that the coating
thickness applied is in exact accordance with the customer's specifications.

Router Results

{Circle one} DFT or BMR: __« LOO

Completed Byj_z%_f‘zvk&;m ___Date: Le  / e y (8 Time:lo ‘lo@/f’l\q (Circle One}

Stage

E

_ | ’ ait Coat 1 |
B0 ety 0 R S T eoating Application” £ e S R

racessing nfor

Coétihg-I_nforrﬁat_iOn

Specification Requirements o
SHWN: Macropoxy 646 Fast Cure, Contrast, 5.0-7.0 mils
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Special Project Instructions
No Special Instructions

Step Instructions and SOP )
Apply coating according to Manufacturer Product Data Sheet.

Router Results

Paint Batch Numbers:  Part A: XW\D“ 0% U-Q _Pa_rtB)fMO Bl QJ B
partc: N !A PartD:_ N _{ﬁc
%Air Temp: 47 4 Surface Temp: 0, 5 %Humidity: S‘:)Ol & Dew Point: 1“' . E)__

;Actual Min, WFT: % Actual Max WFT: [0

_vate: (o /(g /\D__ Time: -1 90 awjpwTyircle One)
Topcoat |
. Inspection Test

~ Pre Coat Inspection

Step Instructions and SOP o S -
Inspect the previous coat visually for runs, dry spray, sags, blushes, pinholes, holidays, inclusions, mudcracking and any other ;
defects where applicable.

Verify the Dry Film Thickness (DFT) is in accordance with the customer’s requirements and/or per 1SO 19840 and SSPC-PA 2.
Verify the coating extent, masking, and color of the previous coat are in adherence to instructions. :
Verify the cure of the coating by testing in accordance with customer requirements and/or manufacturer recommendations. ‘

R(_J_\_J!gx_'lResults

Accept: Reject:
Actual Min DFT:_ S .0 Actual Max DFT: ZS Average DFT: (9-4

Cure Test: _V__ Pass Fail

_____ Date: (e /7___/}_3 Time: LO_‘,_QO_@/PM (Circle One)

Stage Topcoat

, _,]:8‘093:"“-!;@’:,3./&\}"- :

~ Coating Information

SHWN: Hi-Solids Polyurethane, DU %HMEG[REEQIOI!O mils

Special Project Instructions
No Special Instructions
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Step Instructions and SOP N T
Apply coating accordmg to Manufacturel Product Data Sheet

RouterF Results

Paint Batch Numbers:  Part A: XN\WQ‘B \/'(, part B: ¥V\® DS “[3 ‘HF
part C: i\) [A' Part D: i\l {A
Air Temp: 56 "{ Surface Temp: % i 0 %Humidity:’? 5" D[b Dew Point:?g . %

Actual Min. WFT; Actual Max WFT:

Completeg%jmw{% Date: 10 / Ez_ / ig Time: 8 - OO _AM@(C_irc_k_a One)

| Quallty Control - Final lnspectlon ‘

20002 ,\(,,.,/ : ; lnspectlonTest ST SRR =

;—z.aaz:,esa.mg lofe: Final lnsp’ectidn_

Special Pro;ect Instructions .o
There are No Special lnstructions for this Inspectlon Stage

Step Instructions and SOP -

Quality Contral Inspector will inspect the coatmg wsua[ly forr runs dry spray, sags biushes pmholes, hohdays inclusions,
mud-cracking, color and any other defects that could occur.

Verify the Dry Film Thickness (DFT) is in accordance with the customer’s requirements and/or per 1SO 19840 and SSPC-PA 2.
Review the documentation and parts to ensure completeness.

After verifying that all is completed in accordance with the router, the inspector will sign off on all releases, certificates,

reports, and inspection documents.

Router Results

Results: o ) Accept: \/ Reject:

Actual Min DFT: 7/ b’ Actual Max DFT: /j __Average DFT: . /Z

C ItdB:ffﬂT\n«;@ fhcma pate: [y 7L AR Time: | (= 0 /PM (Circle One)
ompilete Y.,v‘_._ 48 [/ .A,....____ﬁ__,,,, g /] i Vlmre u_L@ irCte Une
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smer LN CERTIFICATE OF COMPLIANCE

==

10555 W. Little York

Houston, TX 77041 Certificate Date:

6/28/2018

This is to certify that the equipment described below was processed in compliance to the guidelines
and/or specification requirements.

BB SWO# MOQOCO0-S2103%-W29721-P1
Customer MOORE CONTROL SYSTEMS, INC.
PO Number 181655071)

Specification

éCor-Pro Systems, Rev. 0, $B: 1 Coat
f

] B

Svstem Description ) )
SSPC-SP10, Near White Metal,, Nickel Slag {Green Diamond)/SHWN: Nova-Plate UHS, White

PO
ltem# Qty Part Number Equipment Description Trace Number
1 7 N/A EXTERNAL PAINTING (SITE JOB) QUOTE #
MOOCO120617R
EV1, Job #

18165, SN: 4-10

Jonathan McBride
NACE CERTIFIED
COATING INSPECTOR
Level - 3 #269735

-

CPSC QC Sign: <

Stamp: - Date:éZZf/f/

3rd Party QC Sign: Stamp: Date:




Equipment List MOOCO ‘E“L19451
Purchase Order: 181655071]

m
il S
-

o e ~
=
w—

= Router

. I _ . Customer: _

_ MOORE CONTROL SYSTEMS, INC.

- : pr __Production Order

" s R _— ___Due Date:

Project Manager:rér_a-hd’i M. ___ Order Creator: Brandi Mz@g[éy_ (KISC)
. o o Specification ) o .
Cor-Pro Systems, Rev. 0, SB: 1 Coat

_System Description
SSPC-SPIO Near Whlte Metal,, Nuckel Slag (Green Dramond)/SHWN Nova-Plate UHS White

S B ___Additional Instructions

[N sl
sk N/A
i __Third Party Inspector Information
Equipment List
PO quip
Item Qty Equipment Name PartNumber TraceNumber
1 7 INTERNAL/EXTERNAL PAINTING {SITE JOB) N/A QUOTE #

MOQCO120617REV
1,Job # 18165, SN:
4-10
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Contract Revie

= } ~lob Traveler Creation

Job Tréveler_Creation Info

Step Instructions and Sop

Review the receiving documents with the drawmgs spec«al mstructlons, specvﬁcatlons quotes and purchase order. The
Project Coordinator will enter the order and create the router, , including all relevant mformatfon |

Router Results

Comp'ete@_‘ﬁi}x&m Date: -L@:.Li_/’ Time: _M.___@/PM (Circle One)

| Contract Re\new

00, iy S Job Traveler Manager Rev:ew

Processing Info Job Traveler Manager Rewew

Step Instructions and SOP

Review and confirm that the router reflects all spemflcatmn and customer nequrrements Review the order for accu racy,
clarity, and that all necessary documents are attached.

Router Results

Completed By: _ %Y\{\_k__ _____ Date: (1 / 5_ /_(_z_ Time:M@M (Circle One)

Solvent Cleamng

Solvent Clean - Hand Clean

Specnflcatlon Requirements

Solvent Clean to the following Standard:SSPC-SP1. Use: Simple Green Ong&al__
Step Instructions and SOP

Solvent cleaningis a method for removing all visible oil, grease, soil, drawing and cutting éompounds, and other solubfe
contaminants from steel surfaces.

Remove oil or grease by wiping or scrubing the surface with rags or brushes wetted with solvent. Use clean salvent and clean
rags or brushes for the final wiping.

Router Results

C_ompl_e?;ed_BYgﬁw,.gW\ Date: (0 /6 / l% Time: % '

(AN)/PM (Circle One)
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- Masking

Processing Info; ~ Masking

Special Project Instructions
‘There are No Special Instructions for the Masking Stage.

Step Instructions and SOP e : N
Please mask the Equipment according to the Taping Instruction Document (TID). If there is no masking required, please
"N/A" this step.

Router Results

completed ey Chaloriel £AWOrdooue: 10 /S /\B e 30_ (e e one

Stage Blast

Processing lrz’i‘ft‘s: 7 : : Abrasiv’e Blast _ : : _ |

Specification Requirements S
SSPC-5P10, Near White Metal, - Nickel Slag {(Green Diamond) -2.0-3.0 mils

Special Project Instructions _ I GRS
There are No Special Instructions for the Blast Stage.
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Step Instructions and SOP

Blast according to the SSPC standard. Aﬁ;éo;pletlon of the Blast,r verify the surface pirdfii'lrei&"_fhe blast clea'ri;_d—s'tzrféce.
One reading is required unless otherwise specified by the Customer or a Third Party Inspector.

Router Results L I -

Scotch Tape Test: Pass: ‘/ Fail: Testex Tape:

Actual Average Anchor Profile: 9"7 mils

Air Temp: 20'5 Surface Temp: ﬁ %Humidity: 6?) ZO Dew Point:zlg' o i
Completed By:‘ﬁn&. %‘Ma’k Date: Le / Le / !8 Time: 10 ‘.O—U@M {Circle One)

RESTORATION BLAST (if not applicable, N/A below section): Return items to specified surface cleanliness, due to time lapse.

Scotch Tape Test: Pass: Fail: [ b¢ Testex Tape:

Actual Average Anchor Profile: mils
Air Temp: Surface Temp: %Humidity: Dew Point: __

Completed By: -~ Date: /[ _____/ Time:

AM/P»I\_/rlr {_(;_i_r_q!e One)

Pin Cot 1 |

15000 pcsigiy R Inspection Test

Processing fnfo: Existing Cba_ting DFT or Base Metal Reading (BMR) 4

Step [nstructions and SOP

Using a Dry Film Thickness gauge, record the gauge's reading of the existing coating or the bare metal. Record this on the
router, The mils from this reading should be subtracted from the final Dry Film Thickness, to ensure that the coating
thickness applied is in exact accordance with the customer's specifications.

Router Results

(Circle one) DFT or BMR: __« (J’O

Completed By: Tlﬂ}_iﬂ/\iﬂf\ Date: (,_t /{,2 _ /l % Time: (O__".l_oé AM)PM {Circle One)

Stage Paint Coat 1
| 1800 sy - Coating Application
Piorassinglafar . o ~Coating Information

Specification Requirements I o
SHWN: Nova-Plate UHS,Whiter,VZQ.VQ_-__ZMS._O‘ r_'ni_ls - o !
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Speual Pro;ect lnstruct:ons
No Specual Instructions

Step Instructions and SOP

Apply coating accordmg to Manufacturer Product Data Sheet.

Router Rgsults

Paint Batch Numbers: Part A: LMADLT 8‘\‘\1 ~ part BX(N\OOQBQ)\II o -

Part C: N(pc Part D: (,\f! Kk
Air Temp: C‘S Surface Temp: "7‘1‘5 %Humidity: ,F\)‘.OOZQ Dew Point: 1% . J
Actual Min, WFT: 9’0 Actual Max WFT: 7—6

Completed By: T( A %V\Ai'Hf\ _ Date: ‘_\?_/ (o hg Time: 13 OEE’__ AM‘PMW ircle One)

Quallty Control - Fmal Inspectron _

120002 5.

umw- e e k) lnspechonTest

: :*rOf__.uz.-m”,-_f info: ‘ S Fmal Inspection

Step Instructions and SOP
Quality Control lnspector will mspect the coatmg vnsually for runs, dry spzay, sags blushes pmholes hohdays mclusuons
mud- cracI\mg, color and any other defects that could occur.

Verify the Dry Film Thickness (DFT) is in accordance with the customer’s requirements and/or per1SO 19840 and SSPC-PA 2.
Review the documentation and parts to ensure completeness.

After verifying that all is completed in accordance with the router, the inspector will sign off on all releases, certificates,
reports, and inspection documents.

Router Results . o , / o L
Results: Accept: Reject:

Actual Min DFT: ‘q .3 Actual Max DFT: ,)’% Average DFT: 9"’( . ‘4

Completed Bxgﬁlni 1_‘:“5’“’0‘ ___ Date: (gﬁﬂ/ Ya [_(_-% Time: U 30 AM)/PM (Circle One)
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hm lf-'mtdfmlm (mw Scm'

Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 1-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 13

POST WELD HEAT TREATING REPORT
W/CHART




4"'. //V
/; 4
/ //

Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 1-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

?, ;//.‘_ F)
‘MOQBF__GQ!!IRPI SYSTEMS, INC.
et § !Jfr"f.- f \-: ¢ . !',. '.":'_ - . , . _—

NON-APPLICABLE



M Moon CONTROL SYSTEMS, INC.

iremeoumt & Eloeviced Fogineeny £ Desipe @ (eestetice @ Sonce

Pose 2823507047 W O R 0T
Katy: 1435 Katy Flewellen Mailing: P.O. Box 677 Baytown: 14827 I-10 East
Katy, Tx 77494 Katy, Tx 77494 Baytown, Tx 77523

SECTION 14
AS-BUILTS




4/23/2018 12:43:26 PM

X:\MOORE_CONTROLS\18165 — MARATHON SCRUBBER\18165.0%

7 I 2 I B I 7 I B I 7 7 5 I 5 I 0 i 2 5 T I © I ©
CONSTRUCTION DETAIL
ITEM QUANTITY MATERIAL [ DESCRIPTION NORMALIZED [ IMPACT TEST PWHT DESCRIPTION DATA P
1 2 SA—516 70 [CYLINDER — 48~ 0D x 3/8° WALL x 10-0" LG 0 0 0 VAWP_(INT) @ DESIGN_TEWP- 750 PSI_6 1607
2 2 SA=516 70 2:1 HEAD — 48" 0D x 5/16" MIN (3/8” NOM) THICK, 2” SF, SF MIN THK = .3007" 0 0 )
1 3 1 SA=516 70 SKIRT — 40° 0D x 1'—6" LONG x 1/4" WALL 0 0 0 5 1
4 1 SA—105 NOZZLE FLANGE — 18" 1504 RFSO WITH BLIND FLANGE/GASKET AND BOLTING 0 0 0 MDMT @ MAWP 720/0?5@20 Pst
5 2 SA—105 NOZZLE FLANGE — 6  150# RFWN, BORE = SCH 80 0 0 o MAWP LIMITED BY
6 3 SA=105 CPLG — 0.5" 6000# FULL CPLG 0 0 0 HYDROSTATIC TEST 25 7S
7 1 SA=105 CPLG — 0.5” 60004 CPLG x 3’ LG (TOE) 0 0 0 CORROSION_ALLOWANCE 0 )
] T—6 SA—106 B SMLS PIPE |NOZZLE NECK — 2" SCH 80 0 0 0 RADIOGRAPHY RT-2
9 1 SA—105 CPLG — 2° 3000# CPLG x 6 LG (TOE) 0 0 0 PWHT NONE
10 2 SA=105 CPLG — 2° 3000# FULL CPLG 0 0 0 GODE_CASE(S) NONE
1 1 SA-105 PLG — 3000# FULL CPLG 0 [6) 0 CODE STAMP REQD YES
2 T—2" SA—106 B SMLS PIPE |NOZZLE NECK — 6 SCH 80 0 0 0 NTL BOARD REQD L
3 1'-0 SA-106 B SMLS PIPE |NOZZLE NECK — 18" SCH 80 [0) [0) 0 CONSTRUCTION CODE ASME_SEC. MIIl DIV.1 2017
4 SA=516 70 RE ENT PAD — 10.625" 0D x .375° THK (TOP _HEAD) 0 0 0 WPS(S o]
5 SA—516 70 RE ENT PAD — 22” 0D x .3/5" THK 0 0 0 WD Go0E FSCE=T 10
6 SA—234-WPB ELDELL — 2" SCH BO LR 90 0 0 0 SENIC CODE ASCE=7 10
17 SA—234—WPB ELDELL — 6" SCH 0 0 9 BT =705 (55 "
18 2 SA—105 CPLG — 0.75" 6000# FULL CPLG 0 0 0 N -
* SERIAL NO. SERVICE NB NO. |
18165—1 VERTICAL 2-PHASE SEPARATOR 1
18165-2 VERTICAL 2-PHASE SEPARATOR 2
¢
18165-3 VERTICAL 2—-PHASE SEPARATOR 3
18165—4 VERTICAL 2-PHASE SEPARATOR 8
18165-5 VERTICAL 2-PHASE SEPARATOR 7 W
18165-6 VERTICAL 2-PHASE SEPARATOR 14 r—’ﬁ
18165-7 VERTICAL 2-PHASE SEPARATOR 15 0.S. OF SHELL £
18165-8 VERTICAL 2-PHASE SEPARATOR 16 = Y
- v WT6x15,
18165-9 VERTICAL 2-PHASE SEPARATOR 19 /73/-\736 L
18165—-10 VERTICAL 2-PHASE SEPARATOR 17
3%” 3%” LSEAL WELD
@) @] B
A 61/2
‘ N3k SEE TABLE ‘ m
hd
C15 [OIL_LEVEL HIGH 75 [cPLG| 60004 | 3 | 1.05 35 25 - - 5 4 [ 375 | 375 | .25 - = CERTFIED B:
C14 [WATER LEVEL LOW .75 |cPLo| 0004 | 3 | 1.05 .35 25 — — .5 4 | 375 | 375 .25 — - AOURE CONTROL SISTAS I T 0
C13 |RELIEF 2 |cPLc| 30004 | 3 [ 2.375 | .3125 25 — — 1.875 | 4 | .375 | .375 .25 — - A H
C10 |WATER LLC 2 |cpLo| 30004 | 3 [ 2.375 | .3125 25 — — 1.875 | 4 | .375 | .375 .25 — - NS CODE
cs [PI 0.5 [cPLG| 60004 | 3 .84 .33 25 — — .5 4 | 375 | 375 .25 — - s NAMEPLATE
C7 [SAFETY HEAD 2 |cPLc| 30004 | 3 | 2.375 | 3125 | ELEV — — .25 4 | 375 | 3125 | .25 — - e i I
C6 |GAS OUTLET 6 RFWN[ 150# | 2 | 5761 | .432 | ELEV | .375 |10.625| .5 1| 375 | 3125 | 375 | 3125 - > H N
c5 |DRAIN 2 |cPLc| 30004 SEE DETAIL 2018 ‘S/N: ‘ % SEE TABLE ‘ R [
C4 [SUPPLY GAS 0.5 cPLG| 60004 | 3 .84 .33 ELEV — — .25 4 | 375 | 3125 | .25 — - YEAR BUILT N o .
C3B [GAUGE GLASS 0.5 [cPLG| B000# | 3 | .84 .33 25 - - 5 4 | 375 | 375 25 - - TAG l:l s H &
C3A[GAUGE GLASS 0.5 |cPLo| 60004 | 3 .84 .33 25 — — .5 4 | 375 | 375 .25 — - i
C2 [WATER OUTLET 3 |cpLo| 30004 [ 3 3.5 .375 25 — — 175 | 4 | .375 | 375 .25 — - ‘ VERTICAL 2 PHASE SEPARATOR ‘
C1 |INLET 6 [RFWN| 1504 | 3 | 5.761 .432 30 - - 2 4 .375 .375 .375 - - ‘48"OD x 20-0" S/S HCA' 0" ‘ .
M1 [MANWAY 18 |RFso] 150 4 | 16124 | .938 30 .375 22 75 | 11| 375 | 3125 | 375 | .375 -
= NAMEPLATE BRACKET DETAIL
MARK IDENTIFIER SIZE |TYPE| CLASS [TYPE| A B c D E Foo|TYPE[ A B c D E
FLANGE NOZZLE STYLE WELD __CODE NAMEPIATE o
NOZZLE SCREDULE ISSUED FOR
NOZZLE TYPE 1 NOZZLE TYPE 2 NOZZLE TYPE 3 NOZZLE TYPE 4 NOZZLE TYPE 5 NOZZLE TYPE 6 NOZZLE TYPE 7 NOZZLE TYPE B WELD TYPE 1 | WELD TYPE 3 | WELD TYPE 5 | WELD TYPE 7 | WELD TYPE @ | WELD TYPE 11| WELD TYPE 13| WELD TYPE 15| WELD TYPE 17 co"smumo"
A A A A | |
[l . et et ot k/& [%" A Ae s . %A c sig_ 18165  pate 4/23/18
B
1] — | ] L T T AL > | e = [% ° H%c > | e | o et
= c E c | | c |c r D| WELD TYPE 2 | WELD TYPE 4 | WELD TYPE 6 | WELD TYPE 8 | WELD TYPE 10 |WELD TYPE 12| WELD TYPE 14 | WELD TYPE 16 TOLERANCE |4
T : A i A : AS BUILT || =%
kK e YK K
s : f
FULL PENETRA. c ¢ 5 ¢ ¢ B B | renema ASSY'S £ 1/4
THIS DOCuMENT IS CONFIDENTIAL AND IS THE PROPERTY OF MOORE CONTROL SYSTEMS, INC. IT MAY * *
2 | REVSED AS BULT 4/23/15 [ MR | R N ONTROL SYATEMS, IC. 1S DOCOMENT ALSD 15 AN LNPUBLSHED WK OF HOSRE. CONTROL * VERTICAL 2 PHASE SEPARATOR
1| REWSED C14/15 RATING 3/20/18 [ s | R coi%ili’ﬂH”ﬁron’ﬁ%’?éﬁm%%i TOTRGL SVETOUS, e, ALSO. MAY £ M‘“”“‘”‘”G "*E WW “5 'MOORE CONTROL SYSTEMS, IN * FABRICATION DRAWING
0| ISSUED FOR CONSTRUCTION 2/1/8 | MR | RR “OORe COnTROL STSTAIS INE. NTENDS 10 ENFOnCE 13 RIGHTS. To %EE&,‘EREE”EDE%LCQ”GN o CARLSBAD, NEW MEXICO i ‘”‘7/22 18 ‘“““ . g
& T 1SSUED FOR APPROVAL CREEEED COPYRIGHT LAWS AS A PUBLISHED WORK. THOSE HAVNG ACCESS 10 THIS WORK MAY NOT COPY, USE,
OR DISCLOSE THE IFORMATION I THS WORK UNLESS EUPRESSLY AUTHORIZED BY HOORE CGNTROL TR 7 /CUSTONER 208 N0 TRANG NG ] v
REFERENCE ORAMNG. DRAWNG DESCRIPTION "o REVISON DESCRIPTION AT ar | owb s (281) 392-7747 WINW.MOORE-CONTROLCOM | MARATHON OIL CO. ‘ M 18165—-XXXX SHT 1 ‘ 1o 2
; ? 5 7 5 s 7 s s 0 " I B = ] Z G I G




3/20/2018 3:35.21 PM

X:\MOORE_CONTROLS\18165 — MARATHON SCRUBBER\18165.0WG

i Z s : 5 7 B B 0 [ 2 s 2 5 B
x
f

20°-0" SEAM/SEAM '—1” SEAM/BASE

1/4" THK
f 1'-10" 10'-0" SHELL RG 2 100" SHELL RG 1 P

3/8" THK 3/8" THK
19'-9"
(TOP)
y

@ o4 ¢

¢ LONG SEAM
SHELL RG 1

KQ GROUND LUG
%, H

BAFFLE
b
f }
¢ LIFTING LUG -
DAVIT o

¢ wave g —|

O)

180"

PLAN

-
\Q LONG SEAM
@)
&)

SHELL RG 2
& SKIRT RG

4-0" 0.

18'-10"
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WORKLINE

ALL DIMENSIONS ARE
MEASURED FROM THIS LINE
UNLESS NOTED OTHERWISE
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s
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J o|e
] g
/ 3
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=TT i
m
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¢ GROUND LUG

5

\Q HEAD SEAM

(AS BUILT

ISSUED FOR
CONSTRUCTION

MC 18165  pare

3/20/18

THIS DOCUMENT IS CONFIDENTIAL AND 1S THE PROPERTY OF MOORE CONTROL SYSTEMS, INC. IT MAY
NOT_BE CORIED, O REFRODUCED I ANY WAY WITHOUT THE EXPRESS WRITTEN CONSENT OF MOORE
TEMS, NG, THIS DOCUMENT ALSD IS AN UNPUBLISHED HORK

.
®

s

VERTICAL 2 PHASE SEPARATOR

TSI, NG HOORE CONTROL SYSTEMS, NG, INTENDS TO, AND 1S MA\NTA\N\NG mz ww AS
CONF\DENHAL INFORMAT NOORE CONTROL. SYSTEMS, INC. ALSO M, MOORE CONTROL SYSTEMS, I * FABRICATION DRAWING
S R UNPUBLIHED SOPRIGHT N THE EVENT OF Eer wwvmw OF DELIBERATE PUBLEATION, DR ar oA SHE e 08 W0
0 | ISSUEED FOR CONSTRUCTION 2/14/18 MR | RR 00T 'SYSTEMS, INC. INTENDS TO ENFORCE TS TO THS WORK UNDER THE ATY TEXAS CARLSBAD, NEW MEXICO MR ‘ 1/22/18 ‘ N 18165
A | 1SSUED FOR APPROVAL e | MR | R COPYAIGATLAWS A5 A FUBLISHED WORK. THOSE KAVNG. ACGESS 16 THIS WORK MAY NOT COPY: USE, .
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