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5361-1 FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS  Corrected
Job #

28 ) (Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only) Copy
Serial # As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIIl, Division 1 page 1 of 2

1. Manufactured and certified by Eaton Metal Products Company LLC Plant #3, 669 West Quinn Road Building #16, Pocatello, Idaho, 83201
(Name and address of Manufacturer)
ANADARKO E&P ONSHORE LLC, UNKOWN, Colorado
(Name and address of Purchaser)

3. Location of Installation Johnstown Compressor Station, Colorado

2. Manufactured for

(Name and address)

4. Type Horizontal 282 N/A D-5361-1 274 2019
(Horizontal or vertical, tank) (Manufacturer's serial number) (CRN) (Drawing number) (National Board number) (Year built)
5. ASME Code, Section VI, Division 1 2017/ N/A N/A N/A
[Edition and Addenda, if applicable (date)] (Code Case numbers) [Special service per UG-120(d)]
6. Shell: SA-516-70 .875in 0in 11' (OD) 82' 10"
(Material spec. number, grade) (Nominal thickness) (Corr. allow.) (Inner diameter) [Length (overall)]
Body Flanges on Shells
Flange How Bolting
No. Type ID oD Min Hub Thk Material Location . Bolting Washer (OD, ID, Washer
Thk Attached Num & Size Material thk) Material
N/A |N/A N/A N/A N/A  |N/A N/A N/A N/A N/A N/A N/A N/A
7. Seams: Type 1, Butt Full 100 N/A N/A Type 1, Butt Spot 85 8
[Long. (welded, dbl., sngl., lap, butt)] [R.T.(spot or full)] (Eff.,%) (H.T. temp) (Time, hr) [Girth. (welded, dbl., sngl., lap, butt)] [R.T. (spot or full)] (Eff., %)  (No. of courses)
8. Heads: (a) Material SA-516-70 (b) Material SA-516-70
(Spec. no., grade) (Spec. no., grade)
Location (Top, Bottom, Minimum Corrosion Crown Radius | Knuckle Radius |Elliptical Ratio| Conical Apex | Hemispherical |  Flat Side to Pressure (Convex or
Ends) Thickness Allowance Angle Radius Diameter| Concave)
(a) End .85 0 N/A N/A 2:1 N/A N/A N/A Concave
(b) End .85 N/A N/A N/A 2:1 N/A N/A N/A Concave
Body Flanges on Heads
Min Hub Bolting
Location Type ID ob Flange Thk Thk Material How Attached Num & Size |Bolting Material Wa”s:)het[ﬂi())D, Washer Material
(a) [N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
9. MAWP 250 psi N/A at max. temp. 125 °F N/A
(Internal) (External) (Internal) (External)
Min. design metal temp. -20 °F at 250 psi Hydro, pneu., or comb. test pressure HYDRO at 325 psi
Proof test N/A
10. Nozzles, inspection and safety valve openings:
Purpose (Inlet, Outlet, | | Diameter or Tvoe Material Nozzle Thickness | Reinforcement Attachment Details Location (Insp.
Drain, etc.) ' Size ¥ Nozzle Flange Nom. | Corr. Material Nozzle Flange Open.)
Manway 3 20 RF150WN SA-106B SA-105 5 0 SA-516-70  |UW-16.1 (d)| Buttweld | In Shell/ Head
Inlet/Outlet 2 24 RF150WN SA-106B SA-105 5 0 SA-516-70  |[UW-16.1 (d)| Butt weld
Various 3 2 RF150LWN SA-105 .53 0 Inherent UW-16.1 (d)
Various 3 3 RF150LWN SA-105 1.02 0 Inherent UW-16.1 (d)
Various 3 6 RF150LWN SA-105 1.245 0 Inherent UW-16.1 (d)
Level Gauge 1 2 CPLG6000 SA-105 .625 0 Inherent UW-16.1 (d)
LAHH 1 4 RF150LWN SA-105 1.305 0 Inherent UW-16.1 (d)
Boot 1 36 RF150WN SA-106B SA-105 5 0 SA-516-70  |[UW-16.1 (d)| Butt weld
Additional Nozzles - See Attached U-4...
11. Supports: Skirt No Lugs 0 Legs 0 Other Saddles Attached Welded to Wear Pad
(Yes or no) (Number) (Number) (Describe) (Where and how)

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors, have been furnished for the following items of the report:
N/A

(Name of part, item number, Manufacturer's name and identifying stamp)

Material is exenpt frominpact testing per UG 20(f) at the Design MDMI of -20°F
Safety Relief Device By Ohers
(3) 20" RF1IG0BLIND attached to vessel with (20) 1 -

- 178" Heavy Hex Studs (SA-194-2H) each

1/8" Full Thread Studs (SA-193-B7) and (40) 1



8

FORM U-1A Page 2 of 2

Manufactured by Eaton Metal Products Company LLC Plant #3, 669 West Quinn Road Building #16, Pocatello, Idaho, 83201
Manufacturer's Serial No. 282 CRN N/A National Board No. 274

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 VIII, Division 1. "U" Certificate of Authorization Number 32962

expires December 13, 2019

Date 07/25/2019 Co. name Eaton Metal Products Company LLC Plant #3 Signed 62% % ¢ ,% ;2
(Manufacturer) (Représ

CERTIFICATE OF SHOP/FIELD INSPECTION

Vessel constructed by Eaton Metal Products Company LLC Plant #3 at 669 West Quinn Road Building #16, Pocatello, Idaho, 83201
I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and employed by

The Hartford Steam Boiler Inspection and Insurance Company, of Hartford, CT

have inspected the component described in this Manufacturer's Data Report on July 25, 2019 ,

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 VI, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any
warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector
nor his/her employer shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected with
this inspection.

Date 07/25/2019 Signed %& Commissions 14735, UTS0635
¢ (National Board Authorized Inspector Commission number)

3377420 exe: v6.3.46 Form and version:  U1A-19



5361-1 FORM U-4 MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET
Job #
282
Serial # Copy

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1 Corrected

1. Manufactured and certified by - £440n Metal Products Company LLC Plant #3, 669 West Quinn Road Building #16, Pocatello, Idaho, 83201

(Name and address of Manufacturer)

2. Manufactured for ANADARKO E&P ONSHORE LLC, UNKOWN, Colorado

(Name and address of Purchaser)

3. Location of installation ~Johnstown Compressor Station, Colorado

(Name and address)

4. Type Horizontal N/A 282
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) (Manufacturer's serial number)
N/A D-5361-1 274 2019
(CRN) (Drawing number) (National Board number) (Year built)

Data Report
Item Number Remarks

Additional nozzles, inspection and safety valve openings:

Purpose (Inlet, Outlet, | | Diameter or Tvoe Material Nozzle Thickness | Reinforcement Attachment Details Location (Insp.
Drain, etc.) : Size yP Nozzle Flange Nom. | Corr. Material Nozzle Flange Open.)
Boot Interface 1 3 RF150LWN SA-105 .6 0 Inherent UW-16.1 (d)
Certificate of Authorization: Type "U" No. 32962 Expires December 13, 2019

Date 07/25/2019 Name Eaton Metal Products Company LLC Plant #3 Signed %74({ /%MZ?Z

(Manufacturer) (Representative)
Date 07/25/2019  Name Z———— Commissions LIEIE S

(Authorized Inspector) (National Board Authorized Inspector Commission number)
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D-5361-1A
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0.875" PL
(TYP)

68'-4 (REF)

23]

90'-4 1/16 +/- 0.A.L.

82'-10 S/S
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RSl
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T

CP
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16°-11 (REF)

A
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M1

3 || Pt

|

TRIM TO
S R L D 45° _\,__~_3_1_5j~___ 45° B FIT HEAD—\‘l
J oy f S
: | Sewe || 05t | | |
< o 9 253611 L e
= ~ J,% i ﬁf’ﬁ%%}” \/
= 4 e NAMEPLATE DETAIL
bt el A UJZ
0.85 MIN = (1se i A0 ,,
—_ _ 2" SF
(TYP) S I o= o ~(TvP)
! L[] ! o
>l N 1
N P u—_;:] = 6 ‘ (
; N1SOXN178 T & @@ D—536
| S NS 49710 156 SHOP NOTE: ALL INTERNAL WELDS MUST BE
o > . SUITABLY PREPPED FOR INTERNAL LINING.
é> a ALL SHARP EDGES & ROUGH WELD CONTOURS
0 - NOTE: ALL DIMENSIONS ARE TAKEN = ARE TO BE ROUNDED/SMOOTHED OUT.
AELEVATION FRoM DATUM WHICH 1S LOCATED S POROSITY & WELD SPATTER SHALL BE REMOVED.
- 12* TO THE LEFT OF RIGHT H/S SEAM 3
Oe CONSTRUCTION : ALL WELDED ASME CODE SECTION VIII DIV. 1 2017 EDITION
@ o = at INSPECTED BY : HSB CT
= 40° Z STAMP REQ'D: YES | SERIAL ND.: LATER | NAT'L BOARD ND.. LATER
2 = INSIDE - INT DESIGN PRESS: 250  PSIG INT DESIGN TEMP: 125 °F
< INSIDE INSIDE : o Y EXT_DESIGN PRESS: N/A_ PSIG | EXT DESIGN TEMP:  N/A °F
N —l \\1‘ > OPERATING PRESS: 130 PSIG OPERATING TEMP: 60 °F
N 3 - MINIMUM DESIGN METAL TEMP: 20 °F
= —] 1 Y o RII\UIIOLéRAPHYl: LONG SEAMS: FULL / GIRTH SEAMS: SPOT PER UW -11a)(5Xb)
r% { 50 COMPONENT EFFICIENCY: HEAD: 1.00 |SHELL: 1.00
WELD ING PROEEDURE KEY f ) j\ ? INSIDE CORROSION ALLOW ANCE: HEAD: NONE | SHELL: NONE NOZZLES: NONE
P1-P1-GMAW P-AL @ | GIRTH SEAMS LONG SEAM B — ERNAL COATING _PER 5361-PSt
~Fl- - ° _— INTERNAL COATIN -
P1-P1-FCAW -AL 40 S ————— HYORO TEST PRESS: 325 PSIG_@ 40°F | SURF PREP: #
P1-P1-EM14K2-A M3 1 20" | 1508 | RF . WN MANW AY w/ HINGE HOLD FOR 1 HOUR | COATING:
P1-P1-EMILKT -A HEAD /SHELL SEAM CLOSING SEAM M2 |11 20" [Ts0n | RE ] WL AN AY w/ HINGE EST SHIP T 6000 _LbS
P1-P1-EM14K1-A —_— Mi 1 200 150k RE AN MANW AY w/ HINGE EST TEST WGT: 39000 LBS | EXTERNAL COATING _ PER 5361-PS1
P1-P1-FC AW -AL N1B |13 1508 RF O LWN DRAIN (IN BOOT) SURF PREP:
P1-P1-GMAW P-AL SEE DWG D-53671-1A FOR END VIEWS NTTA/B 2 | 3 | 1508 | RF | LWN SPARE LEVEL (IN BOOT) INSULATION THK: _ 2° COATING:
SEE DWG D-5361-18 FOR SADOLE DETAILS N L1 im0 REWN WATER OUTLET (IN BOOT) w/ INT PIPE [EZECSFEACG#;{”Y: I
NDE KEY SEE DWG D-5361-1C FOR MANWAY M1 DETAILS NSB/C| 2 | 3% | 1508 | RF | LWN LEVEL GAUGE (IN BOOT) : ]
“SRA| SPOT RT OR PAUT REQUIRED SEE DWG D-5361-10 & -1DA FOR NOZZLE DETAILS NisA 13 son | RE | WN LEVEL (B0OT INTERFACE) DESIGN DATA
SRA SEE DWG D-5361-1E FOR VANE PAK & WEIR DETAILS p
ON EVERY GIRTH SEAM SEE DWG D-5367-1F & -1FA FOR BAFFLE DETAILS T e e T APPROVED
SEE DWG D-5361-1G & -1GA FOR INLET DIFFUSER DETAILS ;
RT/PAUT | WELD TO BE 100% EXAMINED  SEF DWG D-5361-1H FOR BOOT DETAILS NIz b Bor | RELLWN LAHH FOR CONSTRUCTIQN
BY RT OR PHASED ARRAY UT  SEF DWG D-5361-1) FOR MANW AY M2 & M3 DETAILS NI 120 | 6000k | NPT | CPLG | | SPARE / g;//g ,
SN0 ¢ 16" L 1508 | RF | LWN LIQUIO QUTLET (OIL) w/ V.B. DATE - E 028 .
I _ BILL OF MATERIAL B N9ABL 2 | 3 | B0x | RE L LWN | BRIDLE W/ STINGER (OB | g e e 1o TOMER TARKDRS.
Ship Mark No. EEASSY Name Description Thk Width - Length Material See MTR ; Wei ht"s o 1.8 ok RE LWN PoY No. | Dale |8y |ChKTd Revision Description
Pcs : Pes : Inches ' Inches | Inches Spec Note gnts N7 © 1 6" @ 1508 RF LWN DRAIN w/ BLIND :
ONE V-1000 . VESSEL | 132° 00 INLET SLUG CATCHER N6 1y mON R CLWN | DRAIN w/ BLIND =~ | EATON METAL PRODUCTS CO LLC
ST 2 WAD 05T MIN kT2 00 ASWE 24 S CSASe0 | x ey N 170 kv R LWNPUMP RECYCLE (=) DENVER - SALT LAKE CITY
| 53012 | PLATE 0.875" SHELL, ROLLED o} 0878 | 12625 (SA-516:70 | S0B0S. N3 D1 2 tsOr | RF L LWN || VRU RECYCLE oumrr” | GENERAL ARRANGEMENT o —
S 4 PIATE 0875 SHL ROUED 075 12425 419l sASwen0 X soos W21 g 0r  RE | WN_ | OUTLET oo 5r RT P51 Ra0000746 - TG E C-T005
5361-1-4 -~ 1 . PLATE 1k PLATE SK 10.250 | 3.188 A-36 X 2 NI N2t 50k L RE O WN INLET w/ DIFFUSER oate: 0,/18/2018 |Lo: JGHNSTOWN COMPRESSOR STATION, COLORADO
et 1PLATE Fompa e 9 R R :Nozz|e10ty Size Rating Fac‘:e:ahégype Service Remarks s ey DB ﬁ:.i': ANADARKQ E&P DngingRE LLC -
o Foiene | T el e wwepias e S5 R s e W R e T o — et 53 61-501JN0_’ D-5361-1] A
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No. | Date |By”|Ch

Revision Description

HLTAL FRUDICTS - i

EATON METAL PRODUCTS CO LLC
DENVER - SALT LAKE CITY

END VIEWS

132" 00 x 82'-10" S/S INLET SLUG CATCHER

P.0._# 4500100246 - TAG # V-1000

lLoc: JOHNSTOWN COMPRESSOR STATION. COLORADO

Cus!: ANADARKO E&P ONSHORE LLC

Drawn By: RT
oate:  9/18/2018
Chk'd By: DB
Date: 10/5/18

e . 5361-S0T [ D-5361-1A | A




1

1

WELDING PROCEDWRE KEY . BILLOFMATERIAL
Ship Assy - i Thk Width | Length Material See .
i ‘- " ' ' ' 2 | P1-P1-FCAW -AL Pcs Mark No. Pcs Name Description i Inches | Inches  Inches Spec Note ‘MTR | Weights
L1-8 3/ 178 13776, 1-6 13/16,,0°-8 1316, J'-8 13/16,, 1'-8 3/4 P1-P1-GMAW P-AL 5361-18-1 i 1 © PLATE 11-1/2" BASEPLATE W/ HOLES 1.500 22 1129 A-36 194
R V4 S IR 74 S| I V2 S| S 0 V2SO 0N V2 S O V2 SO O V2% 5361-18-2 | 1 = PLATE  1-1/2" BASEPLATE W/ SLOTS 1500 | 22 129 A-36 1187
PL PL PL 3 PL PL PL PL 5361-18-3 . 2 | PLATE | 3/k" WEB PLATE SKETCH 0.750 | 53.813 | 124.75 A-36 1168
Bt 5361-18-4 | & | PLATE | 3/4" END PLATE 0.750 | 18 | 53.813 A-36 824
@ @ @\ ~la | @ 5361-18-5 | 8 | PLATE 374" RIB PLATE 0.750 | 8.625 | 25375 A-36 368
v\ A \( ¥ » 7 531-18-6 | 8  PLATE | 3/4” RIB PLATE 0.750 | 8.625  13.688 A-36 199
© \‘-F UX v "“‘ L 5361-18-7 | &  PLATE |3/4" RIB PLATE 0.750 | 8.625 | 10.125 A-36 W
Me— \6‘ 5361-18-8 | 2 PLATE |3/8” WEAR PLATE. ROLL 0.375 30 175.688 | SA-516-70 X 121
o | {3)7’? \ - 1 < s /_,h_ A 5/16 V [ 531-1B-9 | 2 | PLATE |1/4” PLATE W /HOLE 0.250 | 2 3 A-36 )
I AN : J - & \@

J
1-8 /L, 1'-8 13/16,1'-8 1316, 1'-8 13/16,,]'-8 13/16_, 1'-8 3/L
N ——(4) 3 1/8” DIA HOLES =
TYP FOR 2 3/4“ DIA ANCHOR 14 | .

- £ V2SO O V7 S O V% 34"
BOLTS (BY OTHERS) o™ o™ o™ @ o pL o AL
P bish ol b ol 1-0 172 @\ @ @ . @@ @\ 318
- NEER [—
5 1/2 _ 5'-4_1/2 _ ] T X X % 4 i ﬁ'

- = ]

114 1 _ /@ j _ rJ _ { {'\®
| ‘\@

1'-0 1/2

!

A
-
L

5]

L°-5 13716

C (W) 3 18" x 4 172 SLOTS—
A N FOR 2 3/4" DIA ANCHOR
/‘J - BOLTS (BY OTHERS)
1/2°-13 UNC P02 o la = - bk w120 172
DRILL & TAP - 51 1/2 | 5.4 1/2 _
DETAIL (9) SADDLE BASE PLAN - SLIDING END
, SEE FIXED END FOR WELDING DETAILS
I 5'-2 3/8 o
‘ - 11_3 =|< 11_3 N NGTES
< - e 1. VESSEL TO BE LEVELED & PROPERLY SHIMMED UNDER BOTH BASEPLATES.
b 7 :
- - (TYP)  \ 2. ENTIRE BASEPLATE TO BE GROUTED USING HIGH QUALITY NON-SHRINK
e 4; - VR . GROUT TO PROVIDE UNIFORM SUPPORT UNDER ENTIRE BASE. GROUT TO BE
4| \ - | INSTALLED IN ACCORDANCE W ITH GROUT MANUFACTURER'S INSTRUC TIONS.
A |

3. GROUT MUST BE FULLY CURED PRIOR TO LOADING VESSEL WITH CONTENTS.

0 4. ADEQUATE SHIM AREA MUST BE PRQOVIDED TO KEEP CONCRETE STRESSES
UNDER SHIMS BELOW THE ALLOW ABLE PRIOR TO GROUTING.
O
oyl S APPROVED
} NI %%%%&F FOR CONSTRUCTION
% S @ N ‘—X 1/ ‘/ TYP DATE/.//g/‘Qg’BYAZUEC
ALl — o A
019: o~ ™~ lNo. Dale  [By |Chk'd Revision Oescription
' = lj’_I T Y

11/2°

: L EATON METAL PRODUCTS CO LLC
DENVER -- SALT LAKE CITY
LL>LL_J ‘ SADDLE DETAILS

= ®
a
» 5'-4 1/2 =L 5'-4 172 . 132”00 x 82°-10" S/S_INLET SLUG CATCHER
! Orawn By RT [P.0. # 4500100246 - TAG # V-1000
: Loc: JOHNSTOWN COMPRESSOR STATION, COLORADO
SADDLE ELEVATION END VIEW ?:k': By 9/18/20012 (oo ANADARKD £8P ONSHORE'LLC -

WORK THIS DWG WITH D-5361-1 & -1A [ 1075718 e, 5361-S01 0 D-5361-1B




SHOP NOTE: ALL INTERNAL WELDS MUST BE
SUITABLY PREPPED FOR INTERNAL LINING.

ALL SHARP EDGES & ROUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOTHED OUT.

POROSITY & WELD SPATTER SHALL BE REMOVED.

% REPAD NOTE:

174" NPT TELL-TALE HOLE
LOCATED AT LOWEST POINT
WHEN INSTALLED

I

1 1/4"

i
-t

|
|

3'-9 1/2
T0 H/S SEAM
¥
|
!

WELDING PROCEDURE KEY

P1-P1-FCAW -AL

P1-P1-GMAW P-AL

P1-P1-GMAW P-AL
P1-P1-FCAW - AL
P1-P1-EM14K1-A

5716

5 1M1/16

-t

178", .
GSKT

Lo

9/16 V

CP THRU

HEAD ONLY

DRILL 5716” DIA HOLE
ABOUT 172" FROM EACH
END OF MK-7 ROD FOR
MK-12 COTTER PINS

A e
N
o~ M
N
-~ o~
~= w
Y Y y
A I A
o~
= & -
y S
w m
Y o~
Y

174
MANW AY @20"

174

TYP

)
DETAIL @(AS SHOW N)

DETAIL @(opp HAND)

DETAIL

\ o Assyi o Thk | Width Length! Material | See yrioiw ...
Mark No. chsy. Name Description Inches | Inches | Inches Spec Note |MTR: Weights
5361-1C-1 ¢ 1 § FLANGE 20" - 1504 RFWN XH BORE SA-105 X 199
5361-1C-2 . 1 | FLANGE 20" - 1504 RF BLIND SA-105 X 2N
5361-1C-3 i 1 ¢ GASKET 1/8" - 20" - 1504 RING TYPE KLINGERSIL {-4401 KLINGERSIL 1
5361-1C-6 ¢+ 2 PLATE :1-1/4" SKETCH PL W/ HOLE 1.250 3 5.5 A-36 8
5361-1C-5 : 1 PLATE | 1-1/4" SKETCH PL W/ SLOT 1.250 | 4.188 | 4.813 A-36 5
5361-1C-6 1 PLATE i 1-1/4" SKETCH PL W/ SLOT 1.250 | 4.188 | 4.813 A-36 5
5361-1C-7 | 1 ROD 1" MIA ROD W/ HOLES 15.5 A-36 3
5361-1C-8 | 1 ROD  |3/4” DIA ROD, BEND 12 A-36 X 1
5361-1C-9 | 20 | STUD  1-1/8” DIA FULL THREAD 6.25 | SA-193-B7 35
5361-1C-10 | 40 NUT | 1-1/8“ HEAVY HEX SA-194-2H 23
5361-1C-11© 2 | WASHER |1" STANDARD ROUND STEEL -
5361-1C-12 | 2 | COTTER |1/4" DIA COTTER PIN 1.5 STEEL
5361-1C-13 1 PIPE 120" NOM XH 0.500 8 SA-106-B 69
5361-1C-16 1 PLATE 374" CIRC PL 20.25" 1D x 33.5" OD 0.750 | SHOP TO FORM | SA-516-70 119
=
N
-z
, - ‘ 5/8 -
| . SC ARF
! . Y
\
7/16
SCARF
© S 35216
N -t NS
n X
— <«
[
2 L ©
~N
= y r: A
X A * K
Y v
S !
Q A
7
11/8" x 1378 PN
SLoT 4

APPROVED

FOR CONSTRUCTION

No. | Date By |Chk'd

Revision Description

EATON METAL PRODUCTS CO LLC

DENVER -- SALT LAKE CITY

MANW AY M1 DETAILS

132° 00 x 82°-10" S/S INLET SLUG CATCHER |

WORK THIS DWG W ITH 0-53671-1 & -1A [gon

Drawn By: RT [P.0, # 4500100266 - TAG # V-1000
Date  9/18/2018 |toc JOHNSTOWN COMPRESSOR STATION. COLORADO
: Cusl: ANADARKD E&P ONSHORE LLC
Chk'd By: DB P Owg. 47
10/5/16 |, 5361-S01 i® D-5361-1C| = |




SHOP NOTE: ALL INTERNAL WELDS WELDING PROCEDURE KEY ABILL OF MATERIAL
Shi Assy Thk | Width Length | Material | See . .
2 T o T PR o R b . Nl A
= : ] & ROUGH WELD CONTOURS ARE TO BE P1-P1-GMAWP-AL oo 336101 L 11 FLANGE (367 - 108 SERIES 'B” REWN XH BURE G000 SAM0S o x 270
Lo - ROUNDED /SMOOTHED OUT. POROSITY 5361-D-2 2 | FLANGE za - 1504 RFWN XH BORE SA-105 X 542
: \ ; & WELD SPATTER SHALL BE REMOVED. . P1-P1-GMAW P-AL 5361-1D-3 = 3 FLANGE 6" - 1504 RF HB LWN NS 9 SA-105 X 239
© e cp 8 14 P1-P1-FCAW -AL 5361-1D-4 = 1 FLANGE | 4" - 1504 RF HB LWN NS 12,25 SA-105 X 80
| { : ~—0p. " P1-P1-EM14KT-A 531-10-5 | 3| FLANGE | 3" - 150¢ RF HB LWN NS 9 SA-105 X 0
bl o TRIM FLUSH 5361-10-6 | 1 | FLANGE 3" - 150# RFWN XXH BORE SA-105 X 13
Y . 3/8 ‘ w/ 178" RAD. 5361-10-7 . 3 | FLANGE | 2" - 150# RF LWN 9 SA-105 X b4
5361-1D-8 | 1 | COUPLING | 2" - 6000# FULL SCRD 3.375 SA-105 X 8
TRIM FLUSH ] 5361-1-9 | 2 | PIPE 24" NOM XH 0.500 9.5 . SA-106-B X 199
3 / 6 5361-10-10 | 1 | PIPE 3" NOM XXH 0.600 10 SA-106-B X 16
“on. w/ 1787 RAD. CP 5361-10-11 | 1 PIPE 13" NOM XH. SKETCH 0.300 2 SA-106-B X 2
© 531-1-12 | 1 | PLATE |1/2" PLATE, ROLLED w/4” TANS 0.500 | 10.938 | 119.5 | SA-516-70 X 173
5361-1D-13 | 1 | PLATE |CIRC 36.25 ID x 63 00 ROLL 1.000 SA-516-70 X 616
NOZZLE @@@ 2" Y r!f 5361-10-14 | 2 | PLATE | CIRC 24.25 ID x 44.5 00 ROLL | 0,750 SA-516-70 X 474
] = 5361-1-15 | 1 | PLATE | PLATE CIRC 10.50" OIA 0.500 A-36 12
ol 531-1D-16 | 1 | PLATE |1/2" PLATE (VORTEX BRK) 050 6 8 SA-516-70 X
N
|5 5361-10-17 | 2 | PLATE | 1/2" SKETCH PL (VORTEX BRK) 0500 @ 3.75 | 6 SA-516-70 X
@ 5361-10-18 | 1 | FLANGE | 6" - 1504 RF BLIND SA-105 X 25
TRIM TO FIT A NOZZLE @ 6" 5361-10-19 | 1 | FLANGE | 3" - 150# RF BLIND SA-105 X 1
TRIM FLUSH SHELL I.R. w7 BLIND 531-10-20 | 1 | GASKET | 1/8" - 6" - 1504, RING TYPE. (4401 : KLINGERSIL 1
w/ 178" RAD. 5361-10-21 1 GASKET [1/8" - 3" - 1504, RING TYPE, C-4401 KLINGERSIL -
¥ ; 1/ NO7Z7LE @ X 5361-10-22 1 8 | STUD |3/4” OIA. FULL THREAD 4.25 | SA-193-B7 b
N ') | —_— 5361-1D-23 | 16 NUT 1 3/4" HEAVY HEX SA-194-2H 3
S~ MK-3 ONLY 5361--24 | & | STUD |5/8” DIA. FULL THREAD 375 | SA-193-B7 1
] T 5361-1D-25 | 8 NUT  |5/8” HEAVY HEX SA-194-2H -
A —
i ! et b 15716
|
o Es6 L cp 0.0 1RIM FLUSH 3/
0.0. I w/ 178" RAD.
|
i/8
& % 2|
0 o~
NOZZLE {N9B) ¥
w/ 2" STINGER TYP
/ANOZZLE (N98) 3 X DETAIL @
MK-5 ONLY ") | ,@ 172" PL
DLt " ON A TYP
== -
< cp w/ BLIND @~ iA@
L i
5/16 - : —
\ i | ' —_
\ J b ‘4\ T T P THRU ; K ‘ APPROVED
° | | 7 - ey 80164 S cp FOR CONSTRUCTION
< i : ‘ @ B ‘ DATE_Z//? _____ A2
- ; = 25
| r TR A [10/23/18[RT)/ S| ADDED BLIND FLANGES TO NOZZLES N6 & N7
I No. | Dale |By”|Chk'd Revision Description
| — 16 |/ EATON METAL PRODUCTS CO LLC
= ﬁl’ E2ZEN DENVER - SALT LAKE CITY
el = . ’ : NOZZLE DETAILS
S|= 18 B 2°-0 0.0 - REPA T NOZZLE @ 6 132" 00 x 82'-10" S/S_INLET SLUG CATCHER
= RAD. I - % REPAD NOTE: ~ VORTEX Drawn By RT .0, # 4500100246 - TAG # V-1000
174 NPT TELL-TALE HOLE w/ VORTEX BREAK pate:  9/18/2018 |ioz: JOHNSTOWN COMPRESSOR STATION, COLORADO
NOZ7LE 2A“ LOCATED AT LOWEST POINT s By DR [cust: ANADARKO E&P ONSHORE LLC .
—_— WHEN INSTALLED WORK THIS DWG WITH D-5361-1, -1A & -1DA |pye 10/5/18 Lot o, 5361-S01 [® D-5361-1D | A




WELDING PROCEDURE KEY

P1-P1-FC AW -AL
P1-P1-GMAW P-AL

P1-P1-GMAW P-AL

P1-P1-FCAW -AL
P1-P1-EM14K1-A

P1-P1-FC AW -AL
P1-P1-GTAW -AL
P1-P1-GMAW P-AL
P1-P1-GMAWP-STT-A

FIT FLUSH
w/ 178" RAD.

3/8

2'-9
TO VESSEL ¢

i

TT ] ¥

[
L i

TRIM FLUSH

/
/,’ w/ 1/8" RAD.

3'-4

T0 H/S SEAM

NOZZLE (N12)

9/16 V

CP THRU

SHELL ONLY

[3]cp

5.5
TO VERT ¢

10 7/8

P

@

% REPAD NOTE:
174" NPT TELL-TALE HOLE
LOCATED AT LOWEST POINT
WHEN INSTALLED

|
HE I
HEHE RN

9 M/16

el
-~

8 9/16

[~

2 3/4

3'-0

Q TO HORIZ €

—
!

TRI

M FLUSH

w/ 1/8" RAD.

WORK THIS DWG WITH D-5361-1, -1A & -1D

3121
0.D.

- 3'-0 0.0.
TRIM FLUSH
w/ 1/8" RAD.
/ﬂ *
— , :
2
| ! h o
| D I
| i L ‘
Hillgiiliif\lll{HHH{\?I:H}HI:}}} w r
i MK - 16
H LONG SEAM [2]

CP

SHOP NOTE: ALL INTERNAL WELDS MUST BE
SUITABLY PREPPED FOR INTERNAL LINING.

ALL SHARP EDGES & ROUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOTHED OUT.

POROSITY & WELD SPATTER SHALL BE REMOVED.

APPROVED

FOR CONSTRUCTJON
UATE_/Z/K/Z __BY,ZE

No.

Date

By |Chk'd Revision Description

EATON METAL PRODUCTS CO LLC
DENVER - SALT LAKE CITY

NOZZLE DETAILS

Orawn By:

132" 0D x 82'-10" S/S INLET SLUG CATCHER

RT [P.0. # 4500100246 - TAG # V-1000

Date:

9/18/2018 |Loc: JOHNSTOWN COMPRESSOR STATION. COLORAOO

Chk'd By:

DR [Cust ANADARKQ E&P ONSHORE LLC

L:Ad

Date:

10/5/78 Law. 5361-S01 nD-5361-1DA




WELDING PROCEDURE KEY | ~ BILL OF MATERIAL
SHOP NOTE: INSTALL MK-2 VANE PAX P1-P1-FL AW -AL Pag | Merk No. g Name Desoription inchés | inches henbs | Spec Nete MTR Weights
POINTED TOW ARDS NOZZLE N2 P1-P1-GMAW P-AL §361-1E-1 | 1 HOUSING | VANE PAK HOUSING (BY AMACS) SA-516-70 X 93
5361-1E-2 F VANE PAK : VANE PAK W/ DISTRIBUTDR (BY AMACS) 304L SS 500
§3%1--3 | 1 PLATE |1/2" WEIR PLATE. SKETCH 0500 | 32 | M2.125 | SA-516-70 X 360
- 90'-4 11716 +/- 0.A.L. _

- 82'-10 S/S

NOTE: ALL DIMENSIONS ARE TAKEN
FROM DATUM WHICH IS LOCATED 12~
‘ TO THE LEFT OF RIGHT H/S SEAM

REMOVABLE SECTIONS
IN HOUSING SHALL OPEN
AW AY FROM NOZZLE N2

%L@ ELEVATION

62'-

SHOP NOTE: ALL INTERNAL WELDS MUST BE
9'-1 1/8 o SUITABLY PREPPED FOR INTERNAL LINING.
ALL SHARP EDGES & ROUGH WELD CONTOURS
W ARE TO BE ROUNDED /SMOOTHED OUT.
POROSITY & WELD SPATTER SHALL BE REMOVED.

Iy

<o) il
N . i | i i ,‘ A
N L o~ FOR CONSTRUCTION
RN ' 4 Q
< | 7 Ve
N\, o X ) No. | Date |By |Chk'd Revision Description
, p A Y

S | & . EATON METAL PRODUCTS CO LLC

= DETAIL @ E2&2SN DENVER - SALT LAKE CITY

VANE PAK & WEIR BETAILS

172" PL 132" 00 x 82'-10" S/S INLET SLUG CATCHER
Drawn By: RT [P.0. ¥ 4500100246 - TAG # V-1000
SE[ T patee  9,/18/2018 [loc: JOHNSTOWN COMPRESSOR STATION. COLORADO

P Op [Cust: ANADARKO E&P ONSHORE LLC

.4

WORK THIS DWG WITH D-5361-1 & -1A am 1075718 bt v, 5361-S01 ™ D-5361-1E




5'-2 1/8
MK-6 (REF}

y ) —
FH 7
| L
N ‘
o~ & i
QAo ]

t
X
M =
Yy

i

TYP (2) PLACES

SHOP NOTES:

NOTE: ALL DIMENSIONS ARE TAKEN
FROM DATUM WHICH IS LOCATED 12°
TO THE LEFT OF RIGHT H/S SEAM

[6] 70 MK-1/2

MK-1

TO SHELL |5
TYP

MK -5 \

1. BOLT MK-2 BEAMS TO MK-3 PLATE
USING 378" BOLTS, (2) W ASHERS
& NUTS (PROVIDED BY AMACS)

2. ALIGN MK-5 NUTS TO 716" HOLES

IN MK-1 & -2 (SEE D-5361-1FA).
BOLT MK-6 BAFFLE TO MK-1 RING
AND MK-2 BEAM USING 3/8" BOLTS
& WASHERS (PROVIDED BY AMALCS)

1/2" Pl
MK-1 (TYP)

W ORK
LINE

172",

WELDING PROCEDURE KEY BILL OF MATERIAL.
P1-P8-FC AW -AL NP Mark No. ASSY  Name Description ilm';ﬂ';s Nidth | Length Mg;‘;ga' oS8 MTR Weights
E]Egg%w PAf 5361-1F-1 | 4 PLATE  1/2" PLATE. SKETCH W /HOLES 0.500 | 50.125 | 100.25 | SA-240-304 X 175
T - 5361-F-2 2 | BEAM W6 x 20 W/HOLES & SLOTS 123.5 304 SS 2
6] ES"EB‘GP{'AWP*A 5361-1F-3 | 4 | PLATE 12" PLATE, SKETCH W /HOLES 0.500 6 7 T SAL240-304 X 23
PB:Pg:EMﬁW:ﬁL 5361-1F-4 4 PLATE  1/2" PLATE, SKETCH 0500 = 525 7 | SA-240-304 X 17
5361-1F-5 | 156 | NUT  3/8" HEAVY HEX 304 SS 5
5361-F-6 | 2 | BAFFLE | DISTRIBUTION BAFFLE (BY AMACS) 3040 SS 900
- 90'-4 1116 +/- 0.AL, _
- 8210 /5 _
N
g & 14>i—_0 e
: - . % . A\
| ; ; 2
i <t | s
: f f S |
| | SEE DETAIL B H o
| | N oy
’ h oy ¢

SHOP NOTE: ALL INTERNAL WELDS MUST BE
SUITABLY PREPPED FOR INTERNAL LINING.

ALL SHARP EDGES & ROUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOTHED OQUT.

POROSITY & WELD SPATTER SHALL BE REMOVED.

APPROVED

FOR CONSTRUCTJON
e L[ L

PL
1-8

By |Chk'd

Revision Description

x
LJ

&= No. | Dale

3 —

DETAIL "B”

E HLTAL PROTUC g % I

EATON METAL PRODUCTS CO LLC

DENVER -- SALT LAKE CITY

BAFFLE DETAILS

Orawn By:

RT

132" 00 x 82°-10" S/S INLET SLUG CATCHER

Dale: 9/18/2018

P.0. # 4500100246 - TAG # V-1000

toc: JOHNSTOWN- COMPRESSOR STATION. COLORADO

Chk'd By:

DB

Cust: ANADARKO E&P ONSHORE LLC

WORK THIS DWG WITH D-5361-1. -1A & -1FA .

10/5/18 [n vo. 5361-5071 o

D-5361-1F
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1172 5
- L'-2 1/8 112 ol
- Y l .( o g
- ! 04 IN
% oo | \ i 4
& SE (4) 1.172" x 5/8” SLOTS o
i ~ : IN BTM FLANGE OF BEAM 4
© ! (2) 578" — Soe e
\ A
Y i (0) 7/16” DIA HOLES i !
- IN TOP FLANGE OF BEAM 12, 13,
1 . 6
il |
| IR AU N by
L DETAIL
Tl »
(19) 7/16 DIA HOLES < s 172" PL
EQUALLY SPACED (6°) = et
ON 127.25" B.C.D. < iE
© T
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IR S Wk
ol
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< | El 2 1/8
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g DETAIL @
% 1: I 172" PL
)
DETAIL (1)
172" PL Tyl
-+
g
[
L]
VoL APPROVED
p i FOR co TRUCTION
o L8 T owie LY B E o LTS
o~ (TYP) \ [
No.| Dale [By [Chk'd Revision Description
DETAIL @ . | EATON METAL PRODUCTS CO LLC

DENVER - SALT LAKE CITY

BAFFLE DETAILS

- 132" 00 x 82'-10" S/S INLET SLUG CATCHER

Drawn By: RT [P.0. # 4500100246 - TAG # V-1000

Dale: 9/18/2018 |to::  JOHNSTOWN COMPRESSOR STATION. COLGRADO

DR [Cust ANADARKQ E&P ONSHORE LLC

Chk'd By:

WORK THIS DWG WITH 0-5361-1F [h5 10/5/18

EMP

. 5361-S01 " D-5361-1FA




12'-4

Y
\J

TO DATUM

5'-10 MK-7

7'-9 TO MK-8 HOLE

1727

172"
PL

1374

DETAIL "B”

DIFFUSER BEAM SEAT
TYP (2) PLACES

FELEVATION

WELDING PROCEDURE KEY R __ BILL OF MATERIAL o o
P1-PB-FC AW -AL Pob | Mark No. A5 Name Description s | ichan gt Mateml e [MTR Weights
E"“EB"GPTMW P-A 5361-16-1 | 1 PLATE 172" PLATE. SKETCH W /HCOLES 0.500 30 36 | SA-240-304 87 |
1-PB-GTAW -AL 5361-16-2 | 1 | PIPE ;24" NOM XH. SKETCH 0.500 18.688 | SA-312-TP304 m
(6] P8-PB-GMAWP-A 5361-16-3 | 1 | PIPE 24" NOM XH. SKETCH 0.500 23.75 | SA-312-TP304 15
Eg:gg’gmw‘ﬁL 5361-16-4 | 1 . PIPE 24" NDM XH., SKETCH 0.500 10.563 | SA-312-TP304 X 59
) ) 5361-16-5 | 2 | PLATE 172" PLATE W /HOLES 0.500 & 12| SA-240-304 13
5361-16-6 | & | PLATE 12" PLATE. SKETCH 0.500 | 2.25 | 3.5 | SA-240-304 L
5361-1G-7 2 | PLATE 172" PLATE W/HOLES 0500 | 2.5 | 70 | SA-240-304 X 49
5361-16-8 | 2 | PLATE | 1/2" PLATE W /HOLE 0.500 | 5.5 | 7.813 | SA-240-304 X 12
5361-15-9 | & | PLATE | 12" PLATE, SKETCH 0.500 | & | 9.688 @ SA-240-30% X 20
5361-16-10 | 1 PLATE 172" PLATE. SKETCH W /HOLES 0.500 6 12 SA-240-304 X 10
5361-1G-1 . 1 | DIFFUSER | INLET OIFFUSER ASSY (BY AMACS) 3041 SS 942
— 4’—6 @
Q @ TO MK-7 HOLES !
) ML g
2 ,
PL
B 0
X N
| N
E N
| E
SEE DETAIL BJ'(\L”—: - o
\ﬁ’ Ce ~la
™ ~la < -
| = ~ ‘
= ~
i
TYP H
7 ;
. L'-5 12 _ TP [6]
TO MK-8 HOLE
MK-11 HIDDEN APPROVED
FOR CLARITY FOR CONSTRUCTIQN
SHOP NOTE: ALL INTERNAL WELDS MUST BE DATeﬂ/ﬁ’z_ 7 v A
SUITABLY PREPPED FOR INTERNAL LINING.
ALL SHARP EDGES & ROUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOQTHED OUT. INo. | Date [By |Chk'd Revision Description

POROSITY & WELD SPATTER SHALL BE REMOVED.

WORK THIS DWG WITH D-5361-1, -1A & -1GA

EATON METAL PRODUCTS CO LLC
DENVER -- SALT LAKE CITY

INLET DIFFUSER DETAILS

132" 00 x 82°'-10" S/S INLET SLUG CATCHER

P.0. # 4500100246 - TAG # V-1000

Lot:  JOHNSTOWN COMPRESSOR STATION. COLORADO

Cust: ANADARKO E&P ONSHORE LLC

EMP

Orawn By: RT
pate:  9/18/2018
Chk'd By: 0B
Dale: 10/5/18

Job No.

5361-S01

Dwg.

™ D-5361-1G




j < 915716 _3.7/8, 9 15/16
<3>i<
Y } y
[N I P
N ] _ :
= (6) 37k
S DIA HOLES
(9] . . .
! (o] o fm)
- o = =
< < < <
| I = o~ o o
1 e _
E\l X
: 3
r‘; Y S A \
" A 1
S | L 1-6 11716 ~ - 111 3/4 .
Y .
| DETAIL DETAIL
CLIP CORNERS e
DETAIL @ 7 o 15° (TYP)
172" PL
. 1-0 .
15/
b« . 510 .
12, X B
P Tl—’]> NS 6 6 5 1/2 6 6 5 1/2 6 6 jﬂ'\‘_é“’f"é—’\ﬁz—m
B & N o Y
v X K ‘ A ) ....... () () f) () ....... el () .............. .’K (\ (') ,,,,,, ﬂ) ............ () .......
N2 3 N ' 7
/h" = 2 1/2
DIA HOLES - L (12) 5/8”
THIS SIDE HOLES
GETAIL @ DETAIL @ WELDS TO SHELL DETAIL @ DA HOLE
172" PL 172" PL 172" PL
7 13/16
< (2) 374"
e 7 8 116 OIA HOLES APPROVED
— D 7
N S S . FOR CONSTRUCTION
& LN > %, r 0~ nATE/l/f/Zﬁm%
/f A 0, ~ PN | ’
Y Y Y y —
J \ No. | Date |By [Chk'd Revision Description
58" DIA L 9 11/16 e 6 13 ~_ EATON METAL PRODUGTS CO LLC
_onre .
. 120 _ DENVER - SALT LAKE CITY
DETAIL : INLET D IFFUSER DETAILS
DETAIL 132" 00 x 82'-10" S/ INLET SLUG CATCHER
—_— DETAIL Orawn By: RT |P.0. # 4500100246 - TAG # V-1000
172" PL 172" PL nate:  9/18/2018 |Loc:  JOHNSTOWN COMPRESSOR STATION. COLORADO
2 Pl e D (st ANADARKG £87 DNSHORE LLC -
WORK THIS DWG W ITH D-5361-1G |y, 10/5/18 Lo, 5361-S01 "D-5361-1GA




9 1/4 2020 o | R BILL OF MATERIAL .
B g peo | Mark No. fS5Y Name Description nthes | Inches | mabe | Speo | Note MTR Weights
r @— 1 S3%1H-A | BOOT 36" BOOT ASSEMBLY K 15518
<« NS 5361-H-1 | 1 | FLANGE 36" - 150 SERIES "B" RFWN XH BORE (35" 110.) SA-105 X 270
% 5361142 | 1 | PLATE 172" PLATE. ROLLED w/i” TANS | 0.500 | 55.25  119.5 | SA-516-70 X 874
‘ 5361113 | 1 | HEAD | 0.375 MIN x 36" DD ASME 21 SFs2” SA-516-70 X 228
§361-1H-4 | 1 | FLANGE 4" - 1504 RFWN XH BORE SA-105 X 1%
S361-1-5 | 5 . FLANGE 3" - 1504 RF LWN 9 SA-105 X 27
§361-1-6 | 1 PIPE  |L" NOM XH, SKETCH 0.337 9.25 | SA-312-TP304 X 10
5361-1-7 | 1 | PIPE 4" NOM XH, SKETCH 0.337 24 | SA-312-TP30L X 26
1 5361-1-8 GASKET | 1/8” - 36" - 150# SERIES B" RING TYPE (-4401 KLINGERSIL 1
W 5361-1HC STUD | 7/8” DIA FULL THREAD 6.75 | SA-193-B7 51
86 | 5361-1H-D NUT | 7/8" HEAVY HEX SA-194-2H 26

_ WELDING PROCEDURE KEY
BOLT HOLES TO STRADDLE
PRINC IPAL CENTERLINES @ E}:E}:Ew\,‘(/ﬁh
e T

6'-6 7/8

|4 5/8

Ul“ii%;“l%lllil LR !|§||H!I|lllziﬂ‘
T OO N S A Y T | I O S I S TR T

LI \ 3| P1-P1-GMAW P-AL
T P1-P1-FCAW -AL
P1-P1-EM14K1-A

(I
|
! 5| P1-P8-FC AW -AL
L P1-P8-GMAW P-A
P1-P8-GTAW -AL

P8-P8-GMAW P-A

cp s P8-P8-GTAW -AL
P8-P8-SMAW -A

‘

Pt

8
TYP

4 174
0.0. (TYP)

L'-7 1/6
TYP

P[5

y
\

TRIM FLUSH 38|,

| | n
cp h w8 RAD. SHOP NOTE: ALL INTERNAL WELDS MUST BE
TYP A (TYP) SUITABLY PREPPED FDR INTERNAL LINING.
1 ALL SHARP EDGES & RDUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOTHED OUT. POROSITY

6
TYP

1°-1

3/8 @ & WELD SPATTER SHALL BE REMOVED.

NN & APPROVED
— FOR CONSTRUCTIQN
TRIM FLUSH - e [¢] SECT @ om.(//é’/ﬁ'__ayé__ Zg
w/ 178" RAD. N —_—

V No. | Date |By [Chk'd Revision Description

P EATON METAL PRODUCTS CO LLC

E:E=EN DENVER - SALT LAKE CITY

BOOT OETAILS

3/8 132° 00 x 82-10" S/S INLET SLUG CATCHER

Drawn By: RT [P.0. 4 4500100246 - TAG # V-1000

st 9/18/2018 |lo: JOHNSTOWN COMPRESSOR STATION. COLORADO

'd B DR Cust: ANADARKO E&P ONSHORE LLC
¥ £MP

WORK THIS DWG WITH D-5361-1 & -1A s 10/5/%8 |t wo. 5361-S01 | D-5361-1H

— |




2/8",
SCARF

15/8

WELOING PROCEDURE KEY

_ BILL OF MATERIAL

ALL SHARP EDGES & ROUGH WELD CONTOURS
ARE TO BE ROUNDED/SMOOTHED OUT.
POROSITY & WELD SPATTER SHALL BE REMOVED.

c
WORK THIS DWG WITH D-5361-1 & —'IU
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Left Head

ASME Section VIII Division 1, 2017 Edition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 8, In. 33)
Attached To Shell
Toved | Normaized | RECE 1 wwar ) O AN
No No Yes No No
Design Design Design
| Pressure (psi) v Temperature (°F) MDMT (°F)
Internal 250 125 -20
Static Liquid Head
Condition Py (psi) Hg (in) SG
01).e|;ating 4.7 130.275 1
Test horizontal 5.17 143.15 V 1
Diﬁensions
Outer Diarﬁetér 132" |
Head Ratio P
Minimum Thickness 0.85" |
Inner 0"
Corrosion .
Outer 0"
Length Lgs | 2"
Nominal Thiclness ty 1"

Weight and Capacity

Weight (Ib)!

| Capacity (US gal)l

New 5,004.26 1,368.52
Corroded 5,004.26 1,368.52
Radiography

Category A joints

Full UW-11(a) Type 1

Head to shell seam

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

Lincludes 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) | 0.831"

Rated MDMT
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UCS-66 Material Toughness Requirements

Governing thickness, lg=

0.85"

MDMT =

-20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

Factor K

K = (1/6)*[2 + (D / (2*h))?]

Corroded | K = (1/6)*[2 + (130.3 / (2¥32.575))2] | 1

New K = (1/6)*[2 + (130.3 / (2¥32.575))] | 1

Design thickness for internal pressure, (Corroded at 125 °F) Appendix 1-4(c)

P*D*K / (2*S*E + 2#P*(K - 0.1)) + Corrosion
254.7%132%1 / (2%20,000%1 + 2#254.7%(1 - 0.1)) + 0
0.831"

-
I

o

% Extreme fiber elongation - UCS-79(d)

EFE =  (75%/Rp*(1 -Re/Ry)
(75%1 /22.651)*(1 - 22.651 / o)
33111%

il

The extreme fiber elongation does not exceed 5%.

COMPRESS2018 Build 7800; 5361

10/5/2018 - 10:36:57 AM



Shell

ASME Section VIII Division I,2017 Edition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 33)
Toseq | Normalized | FpECEN | pwnr | ORAWE
No No Yes No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 125 20
Static Liquid Head
Condition Py (psi) Hg (in) SG
Operating 4.7 130.25 1
Test horizontal 5.17 " 143.125 1
| Dimensions o
Outer Diameter 132>"
Length 994"
Novm‘inﬂl.Thickness 0.875"
Inner 0'"
Corrosion
Outer 0"
Weight and Capacity 7
| Weight (Ib) Capacity (US gal)
New 100,929.05 i 57,334.99
Corroded 100,929.05 57,334.99
Rardiography

Longitudinal seam

Full UW-11(a) Type 1

Left Circumferential seam

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

Right 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)

0.8363"

Rated MDMT

-20 °F

UCS-66 Material Toughness Requirements

Governing thickness, tg =

0.875"

MDMT =

-20°F
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|
i Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F,

Design thickness, (at 125 °F) Appendix 1-1

t = P*R,/(S*E + 0.40%P) + Cotrosion
254.7%66 / (20,000*1.00 + 0.40*254.7) + 0
0.8363"

% Extreme fiber elongation - UCS-79(d)

(50%t/ R*(1 - Re/ Ry)
(50%0.875 / 65.5625)*(1 - 65.5625 / o)
0.6673%

EFE

I

The extreme fiber elongation does not exceed 5%.

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

A = 0.125/(Ry/0)
= 0.125/(66/0.875)
= 0.001657
B - 14214 psi
S = 20,000/ 1.00 = 20,000 psi
ScHC =  min(B, S)= 14,214 psi

Allowable Compressive Stress, Hot and New- Scgn

ScHN = S¢HC
14,214 psi

I

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

A = 0.125/(Ry/1)
= 0.125/(66/0.875)
= 0.001657
B = 14,214 psi
S = 20,000/1.00 = 20,000 psi
ScCN = min(B, S) = 14,214 psi

Allowable Compressive Stress, Cold and Corroded- S;cc

Scce = SN
= 14,214 psi

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

A = 0.125/(Ry/1)
= 0.125/(66/0.875)
= 0.001657
B - = 14,214 psi
S = 20,000/ 1.00 = 20,000 psi
Seve = min(B, S)= 14,214 psi
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Right Head

ASME Section VIII Division 1, 2017 Edition

Component Ellipsoidal Head
Material SA-516 70 (II-D p 18, In. 33)
Attached To Shell
Tosed | Normatied | RECEN L pwar | O W
No No Yes No No
Design D.esign Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 250 125 -20
Static Liquid Head
Condition Py (psi) Hg (in) SG
Operating 4.7 130.275 1
Test horizontal 5.17 143.15 1
| Dimensions |
Outer Diameter | 132"
Heéd Ra;cio 2
Minimum Thickness 0.85"
Inner O"V 7
Corrosion :
Outer 0"
Length L A
Nominal Tilicl(ness ter i
Weight and Capacity
Weight (1b)1 Capacity (US gal)l
New 4,939.01 1,368.52
Corroded 4,939.01 1,368.52
Radiography
Category A joints Full UW-11(a) Type 1
Head to shell semﬁ Spét UW-11(a)(5)(b) Type 1

includes straight flange

Results Summmary

Governing condition

internal pressure

Minimum thickness per UG-16

0.0625" + 0" = 0.0625"

Design thickness due to internal pressure (t)

0.831"

Rated MDMT

-20°F
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UCS-66 Material Toughness Requirements

Governing thickness, tg= 0.85"

MDMT = -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.

% Factor K

K = (1/6)¥[2 + (D / (2*h))2]

Corroded | K = (1/6)*[2 + (130.3 / (2#32.575))2] | |

New K = (1/6)¥[2 + (130.3 / (2#32.575))2] | 1

Design thickness for internal pressure, (Corroded at 125 °F) Appendix 1-4(c)

P*Dy*K / (2*S*E + 2*P*(K - 0.1)) + Corrosion
254.7%132*%1 / (2%20,000*1 + 2*%254.7%(1 - 0.1)) + 0
0.831"

I

o

% Extreme fiber elongation - UCS-79(d)

EFE =  (75%/Rp*(1-Re/Ry)
= (75%1/22.651)*(1 - 22.651 / )
= 33111%

The extreme fiber elongation does not exceed 5%.
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Liquid Level

; ASME Section VIII Division 1, 2017 Edition ’

Location from Center Line (in) 65.125 f
1

Operating Liquid Specific Gravity 1
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Wind Code
© Building Code: ASCE7-10
LElevation of base above grade 1.00 ft
Increase effective outer diameter by 1.00 ft
Wind Force Cocfficient, Cf 0.6000
111

Risk Category (Table 1.5-1)

Basic Wind Speed, V

120.0000 mph

| Hazardous, toxic, or explosive contents

Exposure Category C
Wind Directionality Factor, Kd 0.9500
Topographic Factor, Kzt 1.0000
Enforce minimum design load of 16 psf per ASCE 29.8: | Yes
No

Wind Pressure (WP) Calculations

Kz =2.01 * (Z/zg) Mo

=2.01 * (15.00 / 900.00)0-2105
=0.8489

qz =0.00256 * Kz * Kzt * Kd * V2
=0.00256 * 0.8489 * 1.0000 * 0.9500 * 120.00002
= 29,7286 psf

qz = 0.6 * max[ 29.7286, 16.0000 }
=17.8372 psf

Note: The 0.6 factor is the wind load combination factor from Section 2.4.1.

Table Lookup Values

o= 95000, z = 900.00 ft | [Table 26.9-1, page 256]

Shear calculations are reported in the saddle report.
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Saddles
* ASME Section VIII Division 1,2017 Edition
Saddle Material SA-36
Saddle Construction Centered web
Welded to Vessel Yes
Saddle Allowable Stress, Sq 21,600 psi
Saddle Yield Stress, S 36,000 psi
Foundation Allowabie Stress 1,350 psi
P‘:::silgl';e Left Saddle | Right Saddle |
Operating 254.7 psi
Test | 330.17 psi
Dimensions
Right saddle distaﬁce to datum 186"
Tangent To Tangent Length, L 998"
Sad&le s»eparation, Lg | 558"
Vessel Radiﬁs, R 66"
Tangent Distance Left, A} 200"
Tangent Distance Right, A,. 200"
Saddie I-Ieigﬁt, Hs 78" |
Saddle Contact Angle, 0 140°
Web Plate Thickness, tg 0.75"
Base Plate Length, I 129"
Base Plate Width, F 22"
Base Plate Thickness, t, 1.5"
Number of Stiffeﬁing Ribs, n 7
Largest Stiff(.ming. kib Sp‘ncing, d; 20.95.83"
) Stiffeniﬁg Rib Thickness, ty, " 0.75"
S"}addle Width, b 18"
Reinforcing Plate
Thickness, tp 0.375"
Width, W), 30"
Contact Angle, 0y, 152°
Bolting
Material A-307
Bolt Allowable Shear 10,000 psi
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Description 2.75" series 8 threaded
Corrosion on root o"
Anchor Bolts per Saddle 4
Base coefficient of friction, p 0.45
Weight
Operating,
Corroded Hydrotest
Weight on Left Saddle 308,872 1b 308,926 b
Weight on Right Saddle 310,287 Ib 310,325 Ib
Weight of Saddle Pair 6,290 1b
Notes
(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on Two Saddle Supports" by L.P.
Zick.
Stress Summary
Bending + pressure between saddles | Bending + pressure at the saddle
f (psi) (psi)
Load | Condition { Sadd!e
; S allow S; 1 allow S, allow | S, allow
) ) ¢ ) 5] ) ¢ ¢
Right Saddie 18,763 {24,000 § 9,285 1 17,057
Seismic | Operating 10,905 | 24,000 ¢ 1.426 | 17,057
Left Saddle 18,763 | 24,000 § 9,285 | 17,057
Right Saddle 17,899 124,000 | 8.420 { 17,057
Operating 10,560 1 24,000 | 1,082 i 17,057
| Left Saddle 17,899 4 24,000 | 8,420 | 17,057 |
Wind — . e
Right Saddle | ] 20,708 134,200 : 8,421 1 17,057
Test iimnoied 13 3881 34200 1 106§ | 17,057 s ; : -
| Left Saddle 20,708 ; 34,200 § 8.42] | 17,057
Right Saddle 17.899 120,000 1 8,420 | 14,214 |
Weight | Operating 10,539 § 20,000 | 1,061 | 14,214 :
Left Saddle 17,899 120,000 | 8,420 | 14,214
Stress Summary
Tangential Cirenmferential Stress over b .
shear (psi) stress (psi) saddle (psi) Splitting (psi)
Load i Condition Saddle ' '
S Sq allow
S; allow | 4 (Wear Ss allow Ss allow
(horns) plate) (+/-)
1 Right Saddle | 4,264 | 16,000 | -28,971 | -28,927 | 30,000 { 15.597 | 18,000 | 5,323 | 14,400
Seismic ; Operating :
Left Saddle | 4.234 | 16,000 | -28.839 | -28,795 | 30,000 | 15,526 ; 18,000 | 5.299 | 14,400
Right Saddle | 2,893 | 16,000 | -21.966 1 -21,933 | 30,000 | 11,826 i 18,000 | 4,036 | 14,400
Operating ,
Left Saddle | 2,871 | 16,000 { -21.868 | -21,835 | 30,000 | 11,773 : 18,000 : 4,018 | 14,400
Wind . .
Right Saddle | 2,830 127,360 | 21685 {21,653 {34,200 | 11,675 | 32,400 { 3.985 {32,400
Test
Left Saddle | 2,808 {27,360 | -21,588 | -21,556 | 34,200 { 11,623 | 32,400 { 3.967 132,400
Right Saddle | 2,798 | 16,000 | -21.543 1 -21.51], 130,000 { 11,598 | 18,000 ; 3,959 | 14,400
Weight { Operating :
Left Saddle | 2.776 | 16,000 | -21.445 | -21.413 | 30,000 | 11,543 | 18,000 { 3,940 | 14,400
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Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis

ASCE 7-10 ground supported

Seismic Design Category (Section 11.6)

Vertical seismic accelerations considered Yes

Importance factor, I 1.25

Site Class D

Short period spectral response acceleration as percent of g, Sg | 100

1 second spectral responser acceleration as percent of g, Sy 40

From Table 11.4-1, Fy 1.1

From Table 11.4-2, Ty 1.6

Risl; Category (Table 1.5-1) il

Hazardous, toxic, or explosive contents No

| Equations

.SMS =Fa*Sg | |

Smi =Fy*S1

Sps = (2/3)*Sms

é1‘31 =(2/3)*Sm1

o osr e

Results

SMS=‘1.1*1 | 1.1

S = 1.6%0.4 0.64

Sps=(2/ 3)*i.1 0.7333

Sp1=12/3)*0.64 0.4267 |
. o -

Fp=0.3*0.7333*619,159*1.25*0.7

119,188.11 Ibg

Saddle reactions due to weight + seismic

Vy = vertical seismic force acting on the saddle

V = horizontal seismic shear acting on the saddle (worst case if not slotted)

Seismic longitudinal reaction, Q

Seismic transverse reaction, Q;

Equations
Q17=7 V*Hg/Lg+ Vy
| Q= V*Hs/ (Ro*Sin(0/2)) +Vy
Q=W¥max[Qh Q]
Results
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Operating

Right Saddle

Qy=119,188.11*78 / 598 + 0.14*0.7333*3 10,287

47,402.41 Ibg

Q¢ =159,730.25%78 / (66*Sin( 140/2)) +0.14*0.7333*310,287

106,976.75 log

Q=310,287 + max[ 106,976.75 , 47,402.41 |

417,263.75 lbg

Left Saddle

1 Qp=119,188.11*%78 / 598 + 0.14*0.7333*308,872

47,257.13 lbg

Q¢ =59,457.86*78 / (66*Sin( 140/ 2)) + 0.14*0.7333*308,872 .

106,488.91 Ibg

Q=1308,872 + max[ 106,488.91 , 47,257.13 |

415,360.91 Ib¢

Saddle reactions due to weight + wind

Wind longitudinal reaction, Q)

Wind transverse reaction, Q¢

| Wind pressure, Py,

17.8372 psf

Equations

Vit = Py *G*(Cgshetry* (Projected shell area) + Cysaddie)*(Projected saddle area))

Ve = Py*G* (Cf(shell)*n*Roz /144 + Cggaddle)*(Projected saddle arca))

Q¢ = Vy*Hy / (Ry*Sin( 6/ 2)

Q1= Vye*Hs /Ly

Q=W +max[Q, Q]

Results

Operating

| Vi = 17.84%0.85%(0.6%527.2743 + 2¥1.5)

4,842.07 lbg

| Ve = 17.84%0.85%(0.5*1*722 / 144 +- 2%22.8069)

1,548.95 lbg

Right Saddle | Q= 4,842.07%78 / (66+Sin( 140 2)) 6,089.71 1b1§
Q= 1,548.95%78 / 598 | 202,04 Ibg
Q=310,287 -+ max[ 6,089.71 , 202.04 | 316,376.71 Ibg
th — 17.84%0.85%(0.6%527.2743 + 2+1.5) 4,842.07 lbg
Viye = 17.84%0.85%(0.5%1#722 / 144 + 2#22.8069) | 1,548.95 lbg
| Left Saddle Qt ~ 4.842.07%78 / (66*Sin( 140/2)) 6,089.71 Ibg
| Q=1,548.95+78 / 598 | 202.04 Ibg

Q = 308,872 + max[ 6,089.71 , 202.04 |

314,961.71 Ibg

Test

Right Saddle

Vit = 5.89%0.85%(0.6%527.2743 + 2*1.5) 1,597.88 lbg
Viye = 5.89%0.85%(0.5*n*722 / 144 + 2%22.8069) | 511.15 by
Q= 1,597.88*78 / (66*Sin( 140/2)) 2,009.6 1bg
Q| =511.15%78 /598 66.67 lbg

Q=1310,325 + max[ 2,009.6 , 66.67 |

312,334.6 lbg

Vit = 5.89%0.85%(0.6¥527.2743 + 2% 1.5)

1,597.88 Ibg
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Ve = 5.89%0.85%(0.5*1* 722 / 144 + 2%22.8069) | 511.15 lbg

Q= 1,597.88%78 / (66*Sin( 140/2)) 2,009.6 Ibg
Left Saddle

Q= 511.15%78 /598 66.67 Ibg

Q=1308,926 + max] 2,009.6 , 66.67 ] 310,935.6 by

Load Case 1: Seismic, Operating

Longitudinal stress between saddles (Seismic, Operating, right saddle loading and geometry govern)

Sy =+ 3*K{*QH(L/ 12) / (w*R2*1)
= 3*%0.1619%417,263.75%(998 / 12) / (n*65.56252%0.875)
= 1,426 psi

Sp = PR/ (2*t)
=254.7%65.125 / (2*0.875)
=9,479 psi

Maximum tensile stress Sy¢=Sj + Sy = 10,905 psi
Maximum compressive stress (shut down) S1. =S| = 1,426 psi

Tensile stress is acceptable ( < 1. 2¥SHE = 24,000 psi)
Compressive stress is acceptable ( < 1.2*S, = 17,057 psi)

Longitudinal stress at the right saddle (Seismic, Operating)

Le = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%33425/3+998 +2*33.425/3
=1,042.5667 in

Seismic vertical acceleration coefficient m = 0.5333*0.1925 = 0.1027

w=W¢(1 +m)/Le=619,159%(1 +0.1027) / 1,042.5667 = 654.85 Ibgfin
Bending moment at the right saddle:

Mq=w*Q*¥H*A, /3 + A2 /2 - (R2-H2) / 4)
= 654.85%(2#33.425%200 / 3 + 2002 / 2 - (662 - 33.4252) / 4)
=15,485,248.6 Ibg-in

Sy =+ Mg*Ky'/ (0¥ R%*t)
= 15,485,248.6%7.0845 / (n*65.56252*0.875)
= 9,285 psi

S, =P*R/ (2*1)
= 254.7%65.125 / (2#0.875)
=9,479 psi

Maximum tensile stress Sy¢ =Sy + S = 18,703 psi
Maximum compressive stress (shut down) Sy = Sy = 9,285 psi

Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable (< 1.2*S; = 17,057 psi)

Tangential shear stress in the shell (right saddle, Seismic, Operating)
Qghear = Q - wH(a+ 2*H/ 3)

=417,263.75 - 654.85%(200 -+ 2*33.425 / 3)
=271,701.25 lbg

S3=K32*Qgshear / (R*1)
=0.9003*271,701.25 / (65.5625%0.875)
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Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Circumferential stress at the right saddle horns (Seismic, Operating)

S4 = -Q/ (4*(tHp)* (bF 1.56*Sqr(Ro*1)) - 3¥K3#Q / (2¥(12+,2))
= 417,263.75 / (4*(0.875+0.375)%(18+1.56*Sqr(66*0.875))) - 3%0.0379%417,263.75 / (2*(0.8752+0.3752))

Circumferential stress at saddle horns is acceptable ( < 1.5*%S, = 30,000 psi)
Circumferential stress at the right saddle wear plate horns (Seismic, Operating)

S4 =-Q / (4*t*(b+1,56*Sqr(Ry*1))) - 3¥K3*Q / (2*12)
= 417,263.75/ (4*0.875*(18+1.56*Sqr(66*0.875))) - 3%0.0305%417,263.75 / (2%0.8752)

Circumferential stress at wear plate horns is acceptable ( < 1.5*S; = 30,000 psi)

Ring compression in shell over right saddle (Seismic, Operating)
S5 =Ks5*Q / ((t+ ty)*(ts + 1.56*Sqr(Ry*tc)))

=0.6971*%417,263.75 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
= 15,597 psi

Ring compression in shell is acceptable ( < 0.5*Sy = 18,000 psi)

Saddle splitting load (right, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area
Ag = Hepr*ts + ty* W)

=10.125*0.75 + 0.375*30

= 18.8438 in?

Se=Kg*Q/ Ae

=0.2404*417,263.75/ 18.8438

=15.323 psi

Stress in saddle is acceptable ( <(2/ 3)*Sg = 14,400 psi)
Longitudinal stress at the left saddle (Seismic, Operating)

Le = 2*(Left head depth) /3 + L + 2*(Right head depth) / 3
=2%33.425/3 + 998 +2%33.425/3
=1,042.5667 in

Seismic vertical acceleration coefficient m = 0.5333*0.1925 = 0.1027
w=W¢*(1+m)/Le=619,159%(1 + 0.1027) / 1,042.5667 = 654.85 Ibg/in
Bending moment at the left saddle:

Mg =wH(2*H*A(/ 3+ A2 /2 -(R2-H2)/4)

q
654.85%(2%33.425%200 /3 + 2002 / 2 - (662 - 33.4252) / 4)
15,485,248.6 Ibin

(I

Sy=+ Mq*Kl' / (m*R2*t)
=15,485,248.6%7.0845 / (1*65.56252%0.875)
= 9,285 psi

Sp= P*R / (2*t)
=254.7%65.125 / (2*0.875)
= 9,479 psi

Maximum tensile stress Sy¢= Sy + S, = 18,763 psi
Maximum compressive stress (shut down) Sy = Sy = 9,285 psi
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Tensile stress is acceptable (< 1.2*S = 24,000 psi)
Compressive stress is acceptable ( < 1.2*S, = 17,057 psi)

Tangential shear stress in the shell (left saddle, Seismic, Operating)

Qshear = Q - w¥(a+2*H/3)
= 415,360.91 - 654.85%(200 + 2#33.425 / 3)
=269,798.41 by

S3=K22*Qshear / (R*1)

=0.9003%269,798.41 / (65.5625%0.875)

= 4,234 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Circumferential stress at the left saddle horns (Seismic, Operating)

847 -Q/ (4% (LHH(b+1.56*Sqr(Ro*0) - 3¥K3*Q / (2¥(12+,2)

= 415,360.91 / (4*(0.875+0.375)*(18+1.56*Sqr(66*0.875))) - 3*0.0379*415,360.91 / (2#(0.8752+0.3752))

=-28.839 psi
Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Circumferential stress at the left saddle wear plate horns (Seismic, Operating)

Sq =-Q / (4*t*(b+1.56*Sqr(Ry*1))) - 3¥K3*Q / (2*12)
=-415,360.91 / (4*0.875%(18+1.56*Sqr(66*0.875))) - 3*0.0305*415,360.91 / (2*0.8752)
= -28.795 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over left saddle (Seismic, Operating)
S5 =Ks5*Q/ ((t+ tp)*(ts + 1.56*Sqr(Ro*tc)))

=0.6971*415,360.91 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
=135.526 psi

Ring compression in shell is acceptable ( < O.S*Sy = 18,000 psi)
Saddle splitting load (left, Seismic, Operating)

Area resisting splitting force = Web area + wear plate area

A = Heff*ts + tp* W),

=10.125%0.75 + 0.375*30

= 18.8438 in?

Se=Kg*Q/Ae

=0.2404*415,360.91 / 18.8438

= 3,299 psi

St‘ress in saddle is acceptable ( <(2/3)*Sg = 14,400 psi)

Load Case 2: Wind, Operating

Longitudinal stress between saddles (Wind, Operating, right saddle loading and geometry govern)

Sy =% 3*¥K*Q*(L/ 12) / (n*R2*t)
=13%0,1619%316,376.71*(998 / 12) / (1*65.56252*0.875)
= 1,082 psi

Sp =P*R/(2*1)
=1254.7%65.125 / (2%0.875)
=9,479 psi

Maximum tensile stress Sy¢ = Sy + S = 10,360 psi

COMPRESS 2018 Build 7800; 5361

10/5/201%= 10:36:57 AM



Maximum compressive stress (shut down) Sy, =S| = 1,082 psi

Tensile stress is acceptable ( < 1.2*S*E = 24,000 psi)
Compressive stress is acceptable ( < 1.2*S, = 17,057 psi)

Longitudinal stress at the right saddle (Wind, Operating)

Le = 2*(Left head depth) / 3 + L + 2*(Right head depth) /3

=2%33.425/3 + 998 + 2%33.425/3
=1,042.5667 in

w=W;/Le=0619,159/1,042.5667 = 593.88 lbg/in
Bending moment at the right saddle:

Mg =wH*(2*H*A /3 + A2 /2 - (R2-H?)/ 4)
=593.88%(2%33.425%200 /3 + 2002 / 2 - (662 - 33.4252) / 4)
= 14,043,454 1bp-in

Sy =% Mg*Ky'/ (n*R2*t)

= 14,043,454%7.0845 / (1*65.56252*0.875)

= 8,420 psi

Sp=P*R/ (2*1)
=254.7%65.125 / (2*0.875)
=9,479 psi

Maximum tensile stress Sy¢ =Sy + S, = 17,899 psi
Maximum compressive stress (shut down) Sy, = Sp = 8,420 psi

Tensile stress is acceptable ( < 1.2*S = 24,000 psi)
Compressive stress is acceptable ( < 1.2*S. = 17,057 psi)

Tangential shear stress in the shell (right saddle, Wind, Operating)
Qshear = Q - w*(a+2*H/ 3)

=316,376.71 - 593.88%(200 + 2#33.425 / 3)
=184,367.18 Ibg

S3=K22*Qshear/ (R*1)

=0.9003*184,367.18 / (65.5625*0.875)

= 2,893 psi

Tangential shear stress is acceptable ( <0.8*S = 16,000 psi)

Circumferential stress at the right saddle horns (Wind, Operating)

Sy =-Q/ (4% () *(b+1.56*Sqr(Ry*1))) - 3¥K3*Q / (24(t2+,2))
=-316,376.71 / (4*(0.875+0.375)*(18+1.56*Sqr(66*0.875))) - 3*0.0379%316,376.71 / (2%(0.8752+0.3752))
=.21,966 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)
Circumferential stress at the right saddle wear plate horns (Wind, Operating)

S4=-Q / (4*tX(b+1.56*Sqr(Ry*1))) - 3¥K3*Q / (2*12)
=.316,376.71 / (4*0.875*(18+1.56*Sqr(66*0.875))) - 3*0.0305*316,376.71 / (2#0.8752)
=-21,933 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5*S, = 30,000 psi)
Ring compression in shell over right saddle (Wind, Operating)
S5 =Ks*Q/ ((t+ tp)*(ts + 1.56*Sqr(Ro*tc)))

=0.6971*316,376.71 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
= | 1,826 psi
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Ring compression in shell is acceptable ( < 0.5%Sy = 18,000 psi)

Saddle splitting load (right, Wind, Operating)
Area resisting splitting force = Web area + wear plate area

Ae = Heg*tg + tp*Wp
=10.125*%0.75 + 0.375%30
= 18.8438 in2

S¢=Kg*Q/ Ae

=0.2404*316,376.71 / 18.8438

= 4,036 pst

Stress in saddle is acceptable ( <(2/3)*Sg = 14,400 psi)

Longitudinal stress at the left saddle (Wind, Operating)

Le =2*(Left head depth) / 3 + L + 2*(Right head depth) /3

=2%33.425/3+998 +2%33.425/3
=1,042.5667 in

w=W;/L¢=619,159/1,042.5667 = 593.88 Ibg/in
Bending moment at the left saddle:

Mg =w*(2*H*A)/ 3+ A2/ 2 - (R - H2)/ 4)
=593,88%(2#33.425%200 / 3 + 2002/ 2 - (662 - 33.4252) / 4)
= 14,043,454 lbpin

Sy =+ Mg*Ky'/ (w*R2*t)
= 14,043,454%7.0845 / (n*65.56252+*0.875)
= 8,420 psi

Sp=P*R/ (2*1)
=1254.7%65.125 / (2*0.875)
=9,479 psi

Maximum tensile stress Sy¢ =Sy + 8, = 17,899 psi
Maximum compressive stress (shut down) So. = So = 8,420 psi

Tensile stress is acceptable ( < 1.2*S = 24,000 psi)
Compressive stress is acceptable ( < 1.2*S, = 17,057 psi)

Tangential shear stress in the shell (left saddle, Wind, Operating)

Qghear = Q - w*(a + 2*H/ 3)
=314,961.71 - 593.88*(200 + 2#33.425 / 3)
= 182,952.18 Ibg

S3= K2 2*Qshear / (R*1)

=0.9003*182,952.18 / (65.5625*0.875)

=2.871 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Circumferential stress at the left saddle horns (Wind, Operating)

Sq=-Q 1 (4*(t+tp)*(b+1.56*Sqr(Ry*1))) - 3*K3*Q/ (2*(t2+tp2))

=-314,961.71 / (4*(0.875+0.375)*(18+1.56*Sqr(66%0.875))) - 3*0.0379*314,961.71 / (2#(0.8752+0.3752))
=-21,808 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Wind, Operating)

Sq=-Q / (4*t*(b+1.56*Sqr(Ry*1))) - 3*K3*Q / (2#12)
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=-314,961.71 / (4*0.875*(18--1.56*Sqr(66*0.875))) - 3*0.0305%314,961.71 / (2%0.8752)
=-21.835 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5%S, = 30,000 psi)
Ring compression in shell over left saddle (Wind, Operating)

S5=K5*Q/ ((t + tp)*(ts + 1.56*Sqr(Ro*t)))
=0.6971%314,961.71 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66* 1.25)))

Ring compression in shell is acceptable ( < 0.5%Sy = 18,000 psi)

Saddle splitting load (left, Wind, Operating)

Area resisting splitting force = Web area + wear plate area
Ag = Hefr*ts + 1p* W)

=10.125*0.75 + 0.375*30

= 18.8438 in?

Se=Kg*Q/ Ag

=0.2404%314,961.71 / 18.8438

= 4,018 psi

Stress in saddle is acceptable ( < (2 / 3)*Sq = 14,400 psi)

Load Case 3: Wind, Test

Longitudinal stress between saddles (Wind, Test, right saddle loading and geometry govern)

Sp =+ 3¥K*Q* (L / 12) / (m*¥R2*1)
=3%0,1619*312,334.6%(998 / 12) / (n*65.56252*0.875)
= 1,068 psi

Sp=P*R/(2*1)
=330.17%65.125 / (2*0.875)
= 12,287 psi

Maximum tensile stress Sy =Sy + Sy, = 13,355 psi
Maximum compressive stress (shut down) S1; =Sy = 1,068 psi

Tensile stress is acceptable ( < O.9*Sy*E = 34,200 psi)
Compressive stress is acceptable ( < 1.2*S. = 17,057 psi)

Longitudinal stress at the right saddle (Wind, Test)

L =2%(Left head depth) / 3 + L + 2*(Right head depth) / 3

=2%33.425/3+ 998 +2%33.425/3
=1,042.5667 in

w=W/Le=619,251/1,042.5667 = 593.97 lbg/in
Bending moment at the right saddle:

Mg = w*(2*H*A; /3 + A2/ 2 - (R2-H2) / 4)
=593.97*(2%33.425%200 / 3 + 2002 / 2 - (662 - 33.4252) / 4)
= 14,045,540.6 Ibp-in

Sy =+ Mg*Ky'/ (T*R?*1)

= 14,045,540.6+7.0845 / (1%65.56252%0.875)
= 8,421 psi

Sp=P*R/(2*)

=330.17%65.125 / (2*%0.875)
= 12,287 psi
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Maximum tensile stress Sp; = S; + S, = 20,708 psi
Maximum compressive stress (shut down) Soc = 57 = 8,421 psi

Tensile stress is acceptable ( < 0.9*Sy = 34,200 psi)
Compressive stress is acceptable ( < 1.2*S. = 17,057 psi)

Tangential shear stress in the shell (right saddle, Wind, Test)

Qshear = Q - w*(a+ 2%/ 3)
=312,334.6 - 593.97*(200 + 2*33.425/ 3)
=180,305.47 lbg

S3 = K3 2*Qghear / (R*1)

=0.9003*180,305.47 / (65.5625*0.875)

=2.830 psi

Tangential shear stress is acceptable ( < 0‘8*(0.9*Sy) =27,360 psi)

Circumferential stress at the right saddle horns (Wind, Test)

S = -Q / (4*(t+ty)*(b+1.56*Sqr(Ro*D)) - 3¥K3*Q / (2%(2+,2))
= -312,334.6 / (4*(0.875+0.375)*(18+1.56*Sqr(66*0.875))) - 3¥0.0379%312,334.6 / (2*(0.8752+0.3752))

=-21,685 psi
Circumferential stress at saddle horns is acceptable (< 0.9*Sy = 34,200 psi)
Circumferential stress at the right saddle wear plate horns (Wind, Test)

Sa=-Q/ (4*t*(b+1.56*Sqr(Ro*1))) - 3*K3*Q / (2#2)
-312,334.6 / (4*0.875%(18+1.56*Sqr(66%0.875))) - 3*0.0305*312,334.6 / (2%0.8752)
-21,633 psi

Circumferential stress at wear plate horns is acceptable ( < 0.9% Sy = 34,200 psi)

Ring compression in shell over right saddle (Wind, Test)

S5=Ks*Q/ ((t+ t)*(ts + 1.56*Sqr(Ry* 1))
=0.6971%312,334.6 / ((0.875 + 0.375)%(0.75 + 1.56¥Sqr(66%1.25)))
= 1,675 psi

Ring compression in shell is acceptable (< 0.9*Sy, = 32,400 psi)
Saddle splitting load (right, Wind, Test)
Area resisting splitting force = Web area + wear plate area

Ag = Hegf*ts + ¥ W,
=10.125*0.75 + 0.375*30
=18.8438 in?

Se=Kg*Q/ A

=0.2404*312,334.6/ 18.8438

= 3,985 psi

Stress in saddle is acceptable (< 0.9*Sy = 32,400 psi)
Longitudinal stress at the left saddle (Wind, Test)

Le =2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%33.425/3 + 998 +2%33.425/3

=1,042.5667 in

w =W, /Lg = 619,251/ 1,042.5667 = 593.97 Ib/in

Bending moment at the left saddle:
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Mq=W*2*H*A /3 + A2/ 2 - (R? - H2)/ 4)
=593.97*(2*33.425%200/ 3 + 2002/ 2 - (662 - 33.4252)/ 4)
= 14,045,540.6 Ibp-in

Sp =+ Mg*Ky'/ (n*R2*t)

= 14,045,540.6%7.0845 / (*65.56252+%0.875)

= 8,421 psi

Sp=P*R/ (2*1)
=330.17%65.125 / (2*0.875)
= 12,287 psi

Maximum compressive stress (shut down) Sy, =Sy = 8.421 psi

Tensile stress is acceptable ( < 0.9%Sy = 34,200 psi)
Compressive stress is acceptable ( < 1.2*S; = 17,057 psi)

Tangential shear stress in the shell (left saddle, Wind, Test)
Qshear = Q - wH(a+ 2¥H / 3)

=310,935.6 - 593.97%(200 + 2#33.425 / 3)
=178,906.47 Ibg

83 =K22*Qshear / (R*1)

=0.9003*178,906.47 / (65.5625%0.875)

= 2.808 psi

Tangential shear stress is acceptable ( < 0.8*(0.9*Sy) = 27,360 psi)
Circumferential stress at the left saddle horns (Wind, Test)

Sq=-Q/ (4*(t+tp)*(b+1.56*Sqr(Ro*1))) - 3*K3*Q / (2*(t2+tp2))
=-310,935.6 / (4*(0.875+0.375)*(18+1.56*Sqr(66*0.875))) - 3¥0.0379%310,935.6 / (2*(0.8752+0.3752))
=-21.588 psi

Circumferential stress at saddle horns is acceptable ( < 0.9*Sy = 34,200 psi)
Circumferential stress at the left saddle wear plate horns (Wind, Test)

Sq=-Q/ (4*1H(b+1.56¥Sqr(Ro*D) - 3*K3*Q/ (2*2)
-310,935.6 / (4*0.875*(18+1.56*Sqr(66*0.875))) - 3*0.0305*310,935.6 / (2*0.8752)
-21.556 psi ,

Circumferential siress at wear plate horns is acceptable (< 0.9%Sy = 34,200 psi)

Ring compression in shell over left saddle (Wind, Test)
S5=Ks*Q / ((t + tp)*(ts + 1.56*Sqr(Ro*tc)))

=0.6971*%310,935.6 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
= 11,623 psi

Ring compression in shell is acceptable ( <0.9*Sy = 32,400 psi)

Saddle splitting load (left, Wind, Test)
Area resisting splitting force = Web area + wear plate area

Ae = Hefi*ts + tp* W,
=10.125%0.75 + 0.375%30
=18.8438 in2

Se=Kg*Q/ Ae

=0.2404%310,935.6/ 18.8438
= 3.967 psi
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Stress in saddle is acceptable ( < O.9”‘Sy = 32,400 psi)

Load Case 4: Weight, Operating

Longitudinal stress between saddles (Weight, Operating, right saddle loading and geometry govern)

Sy =% 3*K *Q*(L / 12) / (m*R2*t)

=3%0.1619%310,287%(998 / 12) / (m*65.56252%0.875)
= 1,061 psi

Sp=P*R/ (2*1)
=254.7%65.125 / (2%0.875)
= 9,479 psi

Maximum tensile stress Sj¢ =Sy + Sp = 10,539 psi
Maximum compressive stress (shut down) S1¢ = S1 = 1,061 psi

Tensile stress is acceptable ( < S*E = 20,000 psi)
Compressive stress is acceptable ( <S¢ = 14,214 psi)

Longitudinal stress at the right saddle (Weight, Operating)

Le = 2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%33,425/3+ 998 +2*33.425/3
= 1,042.5667 in

w=W;/Le=619,159/1,042.5667 = 593.88 Ib¢/in
Bending moment at the right saddle:

Mg =wW*2*H*A, /3 + A2 /2 - (R2 - H2) / 4)
=593.88%(2%33.425%200 / 3 + 2002 / 2 - (662 - 33.4252) / 4)
= 14,043,454 lbgin

Sy =+ My*Ky'/ (n*RZ*t)
= 14,043,454%7.0845 / (10*65.56252*0.875)
= 8,420 psi

Sp=P*R/ (2*1)
=254.7%65.125 / (2*0.875)
=9,479 psi

Maximum tensile stress Sp¢ =Sy + Sp = 17,899 psi
Maximum compressive stress (shut down) S, = Sy = 8,420 psi

Tensile stress is acceptable ( < S = 20,000 psi)
Compressive stress is acceptable ( <S¢ = 14,214 psi)

Tangential shear stress in the shell (right saddle, Weight, Operating)
Qshear = Q - w¥(a+ 2*H / 3)

=310,287 - 593.88*(200 + 2%33.425 / 3)
=178,277.48 Ibg

S3 =K 2*Qshear / (R*1).

=(.9003*178,277.48 / (65.5625*0.875)

= 2,798 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)

Circumferential stress at the right saddle horns (Weight, Operating)

Sy = -Q / (#*(t+tp)* (b+1.56*Sqr(Ry*1)) - 3¥K3*Q / (2*(12+t52))
=.310,287 / (4*(0.875+0.375)*(18+1.56* Sqr(66*0.875))) - 3%0.0379%310,287 / (2*(0.8752+0.3752))

=-21,543 psi
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Circumferential stress at saddle horns is acceptable ( < 1.5%S, = 30,000 psi)
Circumferential stress at the right saddle wear plate horns (Weight, Operating)

Sy =-Q/ (4*t*(b+1.56*Sqr(Ro*1))) - 3*K3*Q / (2*(2)
=-310,287 / (4*0.875%(18+1.56*Sqr(66*0.875))) - 3*0.0305*310,287 / (2%0.8752)

=-21.511 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5*S, = 30,000 psi)

Ring compression in shell over right saddle (Weight, Operating)

S5=Ks*Q / ((t+ ) (ts + 1.56*Sar(Ro*tc)))
=0.6971*310,287 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
= 11,598 psi

Ring compression in shell is acceptable ( < 0.5*Sy = 18,000 psi)
Saddle splitting load (right, Weight, Operating)

Area resisting splitting force = Web area + wear plate area

Ag =Hegr*is + tp* W

=10.125%0.75 + 0.375*30
= 18,8438 in2

Se=Kg*Q/ A
=0.2404%#310,287 / 18.8438
= 3.959 psi

Stress in saddle is acceptable ( < (2 / 3)*Sg = 14,400 psi)
Longitudinal stress at the left saddle (Weight, Operating)

L =2*(Left head depth) / 3 + L + 2*(Right head depth) / 3
=2%33,425/3 + 998 + 2%33.425/3
=1,042.5667 in

w=W,/Le=619,159/1,042.5667 = 593.88 lbgin
Bending moment at the left saddle:

Mg =wW*Q¥H*A[ /3 + A2/ 2- (R2-H2)/ 4)
=593.88*(2*#33.425%200/ 3 + 2002/ 2 - (662 - 33.4252)/ 4)
= 14,043,454 Ibp-in

Sp=+Mg*Ky'/ (MFR2#%t)
= 14,043,454%7,0845 / (n*65.56252%0.875)
= 8,420 psi

Sp =P*R/(2*1)
=254.7%65.125 / (2*0.875)
=9,479 psi

Maximum tensile stress Sy¢ =Sy + S, = 17,899 psi

Tensile stress is acceptable ( < S = 20,000 psi)
Compressive stress is acceptable ( < S, = 14,214 psi)

Tangential shear stress in the shell (Ieft saddle, Weight, Operating)

Qghear = Q - w*(a +2*H/ 3)
= 308,872 - 593.88*(200 + 2%#33.425/ 3)
= 176,862.48 lbg

S3=K32*Qshear / (R*D)
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=0.9003%176,862.48 / (65.5625%0.875)
=2.776 psi

Tangential shear stress is acceptable ( < 0.8*S = 16,000 psi)
Circumferential stress at the left saddle horns (Weight, Operating)

S4=-Q / (AH(EH) (b1 56*Sqr(Ro*D) - 3¥K3*Q / (24(12+,2)

=-308,872 / (4*(0.875+0.375)*( 18+1.56*Sqr(66*0.875))) - 3*0.0379%308,872 / (2*(0.8752+0.3752))

=-21.445 psi

Circumferential stress at saddle horns is acceptable ( < 1.5*S, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Weight, Operating)

S4=-Q/ (4*t¥(b+1.56*Sqr(Ry*1) - 3¥K3*Q / (2*12)

=-308,872 / (4*0.875*%(18--1.56*Sqr(66*0.875))) - 3*0.0305*308,872 / (2%0.8752)

=-21,413 psi

Circumferential stress at wear plate horns is acceptable (< 1.5%S, = 30,000 psi)
Ring compression in shell over left saddle (Weight, Operating)
S5 =Ks5*Q/ ((t + tp)*(ts + 1.56*Sqr(Ro*tc)))

=0.6971*308,872 / ((0.875 + 0.375)*(0.75 + 1.56*Sqr(66*1.25)))
= 11,343 psi

Ring compression in shell is acceptable ( < 0.5*Sy = 18,000 psi)
Saddle splitting load (left, Weight, Operating)

Area resisting splitting force = Web area + wear plate area

Ag = Hepf*ts + tp* W),

=10.125%0.75 + 0.375*30 -

= 18.8438 in?

Se=Kg*Q /A,

=(.2404*308,872 /18.8438

= 3,940 psi

Stress in saddle is acceptable ( < (2 /3)*Sg = 14,400 psi)

Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 119,188.11 Ibg

Thermal expansion base shear = W¥ = 313,432%0.45 = 141,044 .4 1bg
Corroded root area for a 2.75" series 8 threaded bolt = 5.259 in2 ( 4 per saddle )

Bolt shear stress = 141,044.4 / (5.259*1*4) = 6,705 psi
Anchor bolt stress is acceptable ( < 10,000 psi)
Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear = 119,188.11 Ibg
Corroded root area for a 2.75" series 8 threaded bolt = 5259 in2 ( 4 per saddle )

Bolt shear stress = 119,188.11 / (5.259*2%4) = 2,833 psi
Anchor bolt stress is acceptable ( < 10,000 psi)
Web plate buckling check (Escoe pg 251)

Allowable compressive stress S is the lesser of 21,600 or 42,963 psi: (21,600)

Se = Ki*n2*E / (12%(1 - 0.32)%(d; / 15)2)
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= 1.28%n2*29E+06 / (12*(1 - 0.32)%(20.9583 / 0.75)2)
= 42,963 psi

Allowable compressive load on the saddle

be = di*tg / (di*tg + 2%t *(b - 1))

=20.9583*0.75 / (20.9583*0.75 + 2*0.75*(18 - 1))
=0.3814

Fp = n*(Ag + 2*be*t5)* S,

= 7#(12.9375 + 2*0.3814%0.75)%21,600
=2,042,640.07 lbg

Saddle loading of 420,408.75 Ibg is < Fyy; satisfactory.

Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)
op = V¥(Hg - xo)¥y /T+Q/ A

=119,188.11*(78 - 50.7638)*9/ 2,553.35 + 417,263.75 / 183.5921

= 13,715 psi

The primary bending + axial stress in the saddle < S¢ = 21,600 psi; satisfactory.

Secondary bending -+ axial stress in the saddle due to end loads (includes thermal expansion, assumes one saddle slotted)
op= V*¥Hg -xo)*y /I+Q/A

=260,232.51*%(78 - 50.7638)*9 / 2,553.35 + 417,263.75 / 183.5921

=27,256 psi

The secondary bending + axial stress in the saddle < 2*S, = 72,000 psi; satisfactory.

Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)

where a=20.9583, b =10.625 in

th = (Br*q*b?/ (1.5%5,))03

=(1.7753*148%10.6252 / (1.5*21,600))0-5

=0.9572 in

The base plate thickness of 1.5 in is adequate.

Foundation bearing check

S¢= Qmax / (F*E)
=420,408.75/ (22*129)
=148 psi

Concrete bearing stress < 1,350 psi ; satisfactory.
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Nozzle M1 - 20" 150# Manway (M1)

ASME Section VIII Division 1, 2017 Edition

0562E— K—

li— B, 7500

—{ k05000

R T
e

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Right Head
Orientation 0°
End of nozzle to datum line -57.5"
Calculated as hillside No
Distﬁnce to héad center, R 0"

P;lsses throﬁgh a Categor‘y-A joint No

Nozzle

Description

NPS 20 Sch 30 (XS)

Access opening

Yes

Material specification

SA-106 B Smlis pipe (II-D p. 14, In. 10)

Inside diameter, new 19"
Pipe nominal wall thickness 0.5"
Pipe minimum wall thickness1 0.4375"
Corrosion allowance 0"

| Projection available outside vessel, Lpr 4.7’}09"
Internal p.rojection, hpew 1.25"
Projection available outside vessel to flange face, Lf 10.4609"
Local veésel minimﬁm thickness 0.85"
Liquid static head included 2.35 psi
Longitudinal joint efficiency 0.85

Reinforcing Pad

Material specification

SA-516 70 (II-D p. 18, In. 33)
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Diameter, D , 33.5"
Thickness, t; % 0.75"
Is split No
Welds
Inner fillet, Legy; 0.5"
Outer fillet, Legy, 0.5625"
Lower fillet, Legy3 0.3125"
Nozzle to vessel groove weld 0.85"
Pad groove weld ) 0" 7
1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
ASME B16.5-2013 Flange
Description NPS 20 Class 150 WN A105
Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, In. 32)
Blind iﬁcluded | | Yes
Rated MDMT -31.5°F
Liquid static head 2.35 psi
MAWP r;lting 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating | 450 péi @ 40°F
PWHT performed ) | .No
Impact Tested No
Circumferentiél joint radiography None UW-11(c) Type 1
Bore diameter, B (specified by purcﬁaser) "
Gasket
Description Klingersil C-4401 Synthetic Fiber
Notes
Flange rated MDMT per UCS-66(b)(1)(b) =-31.5°F {Coincident ratio = 0.8854)
Bolts rated MDMT per Fig UCS-66 note (c) =-55°F
UCS-66 Mf;teriﬂl Toughness Requirements Nozzle
tp =252.35%9.5/(17,100*0.85 - 0.6%¥252.35) = 0.1667"
Stress ratio = tr*E* /(tn - ¢)=10.1667*0.85/(0.4375-0)= | 0.3238
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, ty = 0.75"
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MDMT = ‘ -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

UG-45 Summary (in)

For P =252.35 psi @ 125 °F
The opening is adequately reinforeed

The nozzle passes UG-45

A A A
required | available A1 Ag As As welds treq tinin
0.61371 0.1667 0.4375

[4,2768 1 15.0001 1 1.9662 | 1.2264 | 1.0688 1 10.125

UG-41 Weld Failure Path Analysis Summary (lby)

All failure paths are stronger than the applicable weld loads

Weld load | Weld load | pati 1-1 | Weldload | path 2-2
A% Wi strength W, strength
]

Weld load Path 3-3

Wis i strength

247.995.38 1 237.632 | 473,400.7 1 06,384 | 609.090.02

975212 | 767.549.99

UW-16 Weld Sizing Summary

Required weld : Actual weld

Weld description throat size (in) | throat size (in)

Statns

Nozzle to pad fillet (Legy) 0.35 0.35

weld size is adequate

Pad to shell fillet (Legyy) 0.375 0.3938

weld size is adequate

Calculations for internal pressure 252.35 psi @ 125 °F
Parallel Limit of reinforcement per UG-40

L =  MAX(dRy+ (- Cp) +(t-C)
MAX(19,9.5 +(0.5-0) +(0.85 - 0))
19in

i

Quter Normal Limit of reinforcement per UG-40

i

Ly MIN(2.5%(t - C), 2.5%(t, - C) + te)
= MIN(2.5%(0.85 - 0), 2.5%(0.5 - 0) + 0.75)

2in

I

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5%(t - C), 2.5%(t; - Cy, - C))
= MIN(1.25, 2.5%(0.85 - 0), 2.5%(0.5 - 0 - 0))
1.25 in

Nozzle required thickness per UG-27(c)(1)
P*R;, / (Sp*E - 0.6*P)

252.3508*9.5 / (17,100*1 - 0.6*252.3508)
0.1414 in

11'"

I

I

Required thickness t. from UG-37(a)(c)

=
Il

P*K1*Dg / (2*S*E + 0.8*P)

0.7457 in

i

Required thickness t, per Interpretation VIII-1-07-50
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P*D K / (2¥S*E + 2*P*(K - 0.1))
252.35%132%1/(2%20,000* | + 2*252.35%(1 - 0.1))
0.8234"

[l

Area required per UG-37(c)

Allowable stresses: S, = 17,100, Sy = 20,000, Sp = 20,000 psi
fip=lesserof 1 or S,/ S, =0.855

fig=lesserof 1 or S,/ Sy =0.855

fi3 = lesser of fi5 or S, /Sy = 0.855

frg = lesser of 1 or Sy /Sy =1

A = d¥t*F + 2%t 4 A FR(1 - fp)
= 19%0.7457%1 + 2%0.5*%0.7457* 1*(1 - 0.855)
= 14,2768 in2

Area available from FIG. UG-37.1

Aj = larger of the following= 1,9662 in?

= d*(E*t - F*t) - 2% (B ¥t - F¥t)*(1 - £4p)
= 19*(1*0.85 - 1*¥0.7457) - 2*0.5*(1*0.85 - 1*0.7457)*(1 - 0.855)
= 1.9662 in2

= P+ t)* (B B - 2% (B - P *(1- )
2%(0.85 -+ 0.5)*(1*0.85 - 1%0.7457) - 2%0.5%(1%0.85 - 1¥0.7457)*(1 - 0.855)
= 0.2664 in2

A, = smaller of the following= 1,2264 in?

= 5*(tn - trn)*frz*t
= 5%(0.5 - 0.1414)*0.855*0.85
= 1.3031 in2

= 2%ty - ) *(2.5%t, + t)* o
= 2%0.5-0.1414)%(2.5%0.5 + 0.75)*0.855
= 12264 in2

Az = smaller of the following= [.0688 in?

= SHEER,
= 5%0.85*0.5*%0.855
= 1.8169 in2

= S*** o
= 5%0.5*%0.5*0.855
= 10688 in?

= 2¥h**fo
= 2%1,25%0.5*%0.855
= 1.0688 in2

Aql = Leg?*fy
= 0.52%0.855
= 0.2138 in2
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A = Leg2*fry
= 0.56252%1
= 0.3164 in2

Ag3 = Leg?*fy
= 0.31252%0.855
= 0.0835 in2

As = (Dp - d - 2%tp)*te*fry
= (33.5-19-2%0.5)*0.75*1
= 10125 in?
Area = Aj+Ay+Ag+Ay + A+ A3+ A5

= 1.9662 + 1.2264 + 1.0688 +0.2138 + 0.3164 + 0.0835 + 10.125
= 15.0001 in2

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: tmin = lesser of 0.75 or t, or t. = 0.5 in
tw(min) = 0.7*tpjn = .35 in
tw(actual) = 0.7¥Leg = 0.7%0.5 = 0.35 in

Outer fillet: tmin = lesser of 0.75 or tg or t =0.75 in
tw(min) = 0.5%tmin = 0375 in
tw(actual) = 0.7%Leg = 0.7%0.5625 = 0.3938 in

UG-45 Nozzle Neck Thickness Check (Access Opening)

Interpretation VIII-1-83-66 has been applied.
taug27 = P*Ryy / (Sp*E - 0.6*P) + Corrosion

= 252.3508*9.5 / (17,100*0.85 - 0.6%252.3508) + 0
= 0.1667 in

ty = max[ t; yg-27» taug-22 1

= max[ 0.1667,0 ]
= 0.1667 in

Available nozzle wall thickness new, t,, = 0.875%0.5 = 0.4375 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
Lower fillet weld in shear; 0.49*17,100 = 8,379 psi

Strength of welded joints:

(1) Inner fillet weld in shear
(n / 2)*Nozzle OD*Leg*S; = (n /2)*20%0.5%8,379 = 131,617.02 lbg

(2) Outer fillet weld in shear
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(m / 2)*Pad OD*Leg*S, = ( / 2)*33.5%0.5625%9,800 = 290,076.99 Ib¢

(3) Nozzle wall in shear
(n / 2)*Mean nozzle dia*t,*S, = (n /2)*19.5%0.5%11,970 = 183,323.7 Ibg

(4) Groove weld in tension
(n/ 2)*Nozzle OD*ty*Sg = (1 / 2)*20%0.85* 14,800 = 395,212.35 lby

(5) Lower fillet weld in shear
(n/2)¥Nozzle OD*Leg*S; = (1t / 2)*20*0.3125%*8,379 = 82,260.64 lb¢

Loading on welds per UG-41(b)(1)

W = (A= A+ 2% % i (B ¥ - FR))*Sy
(14,2768 - 1.9662 + 2*0.5%0.855%(1*0.85 - 1*0.7457))*20,000
247.995.38 1bg

Wi = (Ag + As+ Agp + Ag)*Sy
= (12264 + 10.125 + 0.2138 + 0.3164)%20,000
= 237.6321bf

W = (Ag+ Agt Ayt Ay 2%t )*S,
= (1.2264 + 1.0688 + 0.2138 + 0.0835 + 2#0.5%0.85*0.855)*20,000
= 06.384 lbg

W33 = (Ag + Az + Ag+ Ay + Agp + Agz + 2% 0561)*Sy

= (12264 -+ 1.0688 + 10.125 + 0.2138 -+ 0.3164 + 0.0835 + 2%0,5%0,85*0.855)*20,000
= 2752121b

Load for path 1-1 lesser of W or Wy_1 =237,632 lbg
Path 1-1 through (2) & (3) =290,076.99 + 183,323.71 = 473,400.7 lbf
Path 1-1 is stronger than W_y so it is acceptable per UG-41(b)(1).

Load for path 2-2 lesser of W or Wy » = 66,384 lbp
Path 2-2 through (1), (4), (5) = 131,617.02 + 395,212.35 + 82,260.64 = 609.090.02 Ib¢
Path 2-2 is stronger than Wo_7 so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W33 =247,995.38 Ibg
Path 3-3 through (2), (4), (5) =290,076.99 + 395,212.35 + 82,260.64 = 767,549.99 lbg
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).
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Nozzle M2 - 20" 150# Manway (Nozzle M3 similar) (M2)

ASME Section VIII Division 1, 2017 Edition

- E— 80000

05625 K— | (05000

[REEETE]

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell
Orientation 270°
Nozzle center line offset to datum line 84"
End of nozzle to shell cente;' 75"
Offset from center, Lo -32"
Passes through a Category A‘joint

No

Nozzle

Description

NPS 20 Sch 30 (XS)

Access opening

Yes

Material specification

SA-106 B Smls pipe (II-D p. 14, In. 10)

Longitudinal joint efficiency

Inside diameter, new 19"
Pipe nominal vs;all tinickness O‘.S".
Pipe minimum wall thickness! 0.4375"
Corrosion allowance ) 0"
Opening chord length 21.8695"
Projection available outside vessel, Lpr 7.0846"
Projection available outside vessel to flange face, Lf 12.7746"
Local vessel minimum thickness 0.875"
Liquid static head included 3.51 psi
0.85

Reinforcing Pad

Material specification

SA-51670 (II-D p. 18, In. 33)
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Diameter, D), 38.9783"
Thickness, t; 1"
Is split No
Welds
Inner fillet, Legy; 0.5"
Outer fillet, Legyy 0.5625"
Nozzle to vessel groove weld 0.875"
Pad groove weld 0"
1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
ASME B16.5-2013 Flange

Desc;'iption | HNPS 20 Class 150 WN AIOS
Bolt Méterial SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In. 32)
Blind included | Yes | |
Rated MDMT -31.1°F
Liquid static head 3.5>1 psi
MAWP rating | 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating 450 psi @ 40°F
PWHT performed No
Impact Tested | No
Circu‘m‘ferentinlbjoint radiograpﬁy None UW-11(c) Type 1
Bore dim%leter, B (specified by purchaéér) .1 9'; /

Gasket
Description Klingersil C-4401 Synthetic Fiber
| | o Notes | | |

Bolts rated MDMT per IFig UCS-66 note (¢) = -55°F

Flange rated MDMT per UCS-66(b)(1)(b) = -31.1°F (Coincident ratio = 0.8895)

UCS-66 Material Toughness Requirements Nozzle

t,=253.51*9.5/(17,100*0.85 - 0.6%¥253.51) =

{10.1674"

Stress ratio = t,*E* / (t, - ¢) = 0.1674*0.85 / (0.4375 - 0) =

0.3253

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, tg =

0.875"

MDMT =

-20°F
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| Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F,
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2) UG-45 Summary (in)

For P =253.51 psi @ 125 °F
The opening is adequately reinforeed

The nozzle passes UG-45

A A A
required | available Ar A As | As welds tieq Cinin
18,3238 1 18.7935 1 0.9265 1 1.3388 t -- ¢ 161 0.3302 ¢ 0.1674 0.4375

UG-41 Weld Failure Path Analysis Summary (Ibg)

All failure paths are stronger than the applicable weld loads

Weld load | Weld load | path 1-1 | Weldload | path 2-2
w Wi streugth Wy, strength

Weld load Path 3-3
Wis strength

348.674.7 | 357,380 | 520,837.38 | 46.014.5 538.453.27

372.342.5 1 744,349.92

UW-16 Weld Sizing Summary

o Required weld ] Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to pad fillet (Legs;) 0,35 0.35 weld size is adequate
Pad to shell fillet (Legy,) 0.375 ; 0.3938 weld size is adequate

Calculations for internal pressure 253.51 psi @ 125 °F
Parallel Limit of reinforcement per UG-40

LR

it

MAX(d, Rn + (tn - Cn) + (t -C))
MAX(21.8695, 10.9348 + (0.5 - 0) + (0.875 - 0))
21.8695 in

I

Outer Normal Limit of reinforcement per UG-40

Ly MIN(2.5%(t - C), 2.5%(t, - Cp) + to)
MIN(2.5%(0.875 - 0), 2.5%(0.5 - 0) + 1)

2.1875 in

Nozzle required thickness per UG-27(c)(1)

P*R;, / (Sp*E - 0.6*P)
253.5059%9.5 / (17,100*1 - 0.6*253.5059)
0.1421 in

tr n

Required thickness t, from UG-37(a)

'_'l—f
Il

PR, / (S*E + 0.4%P)
253.5059%66 / (20,000*1 + 0.4*253,5059)
0.8323 in

I

Area required per UG-37(c)
Allowable stresses: Sy = 17,100, Sy, = 20,000, S, = 20,000 psi
fr1 = lesser of 1 or S,/ Sy = 0.855

fio = lesser of I or S,/ S, = 0.855
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fi3 = lesser of fi5 or Sp /Sy =0.855
fr4 = lesserof L or S, /Sy=1

A = d**E A+ 2% * G F (T - )
= 21.8695%0.8324* | + 2%0.5%0.8324*1*(1 - 0.855)
= 18.3238 in2

Area available from FIG, UG-37.1

Aj = larger of the following= 0.9265 in2

= d*(E 1t - F¥t) - 2%t ¥ (Bp - Fr)*(1 - )
= 21.8695%(1%0.875 - 1%0.8324) - 2%0.5%(1*0.875 - 1*0.8324)*(1 - 0.855)
= 0.9265 in2

= 2%(t + ty)*(Bp*t - F*t) - 2%t * (B *t - FAt)*(1 - ;1)
= 2%(0.875 + 0.5)*(1*0.875 - 1¥0.8324) - 2#0.5*(1*0.875 - 1%0.8324)*(1 - 0.855)
= 0.1111 in2

Ay = smaller of the following= 1,3388 in2

= 5*(ty - trn)*fﬂ*t
5%(0.5 - 0.1421)*0.855*%0.875
= 1.3388 in2

= 2%(ty - ) *(2.5%ty + te)*fip
2%(0.5 - 0.1421)*(2.5*%0.5 + 1)*0.855
= 1377in2

Aqyp = Leg?*fy
= 0.52%0.855
= 02138 in2

Ay = Leg?*fy
= 0.56252%1
= 0.3164 in2

As = (Dp - d - 2%ty)*te* frg
(38.9783 - 22.9783)*1*1
- = 16 in?

Area = A+ Ayt Ay + Ayt As
= 0.9265 +1.3388 + 0.2138 + 0.3164 + 16
= 18.7955 in2

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: tmin = lesser of 0.75 or t,, or tg = 0.5 in
twmin)y = 0.7*tmin =0.33 in

tw(actual) = 0.7*Leg = 0.7%0.5=0.35 in

Outer fillet: tmin = lesser of 0.75 or tg or t = 0.75 in

tw(actual) = 0.7%Leg = 0.7%0.5625 = 0.3938 in

tw(min) = 0.5%tmin = 0,375 in
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37

UG-45 Nozzle Neck Thickness Check (Access Opening)

taug2? = P*Rp,/ (Sy*E - 0.6*P) + Corrosion
= 253.5059%9.5 /(17,100%0.85 - 0.6¥253.5059) + 0
= 0.1674 in

ta = max|[ ta yg27» ta UG-22 |
= max[ 0.1674 ,0 ]
= 0.1674 in

Avajlable nozzle wall thickness new, t, = 0.875%0.5 = 0.4375 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

Strength of welded joints:

(1) Inner fillet weld in shear
(m / 2)*Nozzle OD*Leg*S; = (r / 2)%20%0.5%8,379 = 131,617.02 Ibg

(2) Outer fillet weld in shear
(m / 2y*Pad OD*Leg*S, = (n / 2)*38.9783*0.5625%9,800 = 337,513.67 by

(3) Nozzle wall in shear
(n / 2)*Mean nozzle dia*t,*S, = (n / 2)¥19.5%0.5%11,970 = 183,323.71 lb¢

(4) Groove weld in tension
(m/ 2)*Nozzle OD*ty,*Sg = (m / 2)*20*0.875%14,800 = 406,836.25 lbs

Loading on welds per UG-41(b)(1)
W= (As AT 2 FEL R PR,

= (18.3238 - 0.9265 + 2*0.5%0.855*(1*0.875 - 1*0.8324))*20,000
= 348,674.7 lbe

Wiy = (Bp + As+Agr+ Agp)*Sy
= (1.3388+ 16+ 0.2138 + 0.3164)*20,000
= 357,380 by

Woo = (Ap + Ag+ Ayy + Agg + 2% 4 XSy

= (1.3388+ 0+ 0.2138 + 0+ 2#0.5%0.875%0.855)*20,000
= 46,014.5 lb

W33 = (Ag + Az + As+ Agy + Agp -+ Ags + 2%t 1 )*S,
= (1.3388+ 0+ 16+ 0.2138 + 0.3164 + 0 +2*0.5%0.875%0.855)*20,000
372.342.5 Ibg

Load for path 1-1 lesser of W or Wy_1 =348,674.7 lbg
Path 1-1 through (2) & (3) =337,513.67 + 183,323.71 = 520,837.38 Ibe
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 Wo_5 = 46,014.5 lbp
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Path 2-2 through (1), (4) = 131,617.02 + 406,836.25 = 538,453.27 lbs
Path 2-2 is stronger than W5 5 so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W3.3 =348,674.7 Ibg

Path 3-3 through (2), (4) =337,513.67 + 406,836.25 = 744.349.92 Ibs
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).
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Nozzle N1 - 24" 150# Inlet (Nozzle N2 similar) (N1)

ASME Section VIII Division 1, 2017 Edition

—y < — 10,2600

DEE2L

N L
[

05000

07600
L |r
i

Note: round inside edges per UG-76(c)

Location and Orientation

Located on | Shell
Orbientationr O"l |
Nozzle center line offset to datum line 148"

End of nozzle to shell center 78"
Passes through a Category A joint i No

o o - o
Description NPS 24 XS
Access opening No

Material specification

SA-106 B Smls pipe (1I-D p. 14, In. 10)

Inside diameter, new 23"
Pipe ﬁomin;ll wall thickness 0.5"
Pipe minimum wall thickness! 0.4375"
Corrosion allowance o"
Projection available outside vessel, Lpr 6"
Internal projection, h ey 1.25"
Projection available outside vessel to flange face, Lf 12"
Local vessel minimum thickness 0.875"
Liquid static liead included 0 psi
Longitudinal joint efficiency 0.85

Reinforcing Pad

Material specification

SA-516 70 (II-D p. 18, In. 33)

Diameter, Dp

445"
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Thickness, t, 0.75"
Is split No
Welds
Inner fillet, Legq; 0.5"
Outer fillet, Legys 0.5625"
Lower fillet, Legys 0.3125"
Nozzle to vessel groove weld 0.875"
Pad groove weld 0"
1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
ASME B16.5-2013 Flange
Description | NPS 24 Class 150 WN A105 :
Bolt Material | SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In. 32)
Blind included No | |
Rated MDMT -32.3°F
Liquid static head 0 psi
MAWEP rating h 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating 450 psi @ 40°F
PWHT performed ] No |
Impact Tested No
Circumferential joint radiograp}ly None UW-11(c) Type 1
Bore diameter, B (speciﬁea by purchaser) | 23"
Gasket
Description Klingersil C-4401 Synthetic Fiber
| N otes
Flange rated MDMT per UCS-66(b)(1)(b) =V -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (¢) = -55°F
UCS—66 Material Toughness Requirements Nozzle
‘Governing thickness, to = 0.4375" |
Exemption temperature from Fig UCS-66 Curve B = -13°F
t,=250*11.5/(17,100%0.85 - 0.6*250) = 0.1999"
Stress ratio = tr*E* / (ty - ¢) = 0.1999*0.85/ (0.4375 - 0) = 0.3883
Reduction in MDMT, TR from Fig UCS-66.1 = 101.6°F
MDMT = max[ MDMT - Ty, -55] = max[ -13 - 101.6, -55] = | -55°F
Material is exempt from impact testing at the Design MDMT of -20°F. -
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§ UCS-66 Material Toughness Requirements Pad

Governing thickness, ty = 0.75"

MDMT = -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.
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Reinforcement Caleulations for Internal Pressure

UG-37 Area Calculation Summary (in2) UG-45 Sun

imary (in)

For P =250 psi @ 125 °F
The opening is adequately reinforced

The nozzle passes UG-45

I‘C(]:l\il‘e(] avai?able A Az As As wé}ds treq tinin
189997 | 19424 11,2365 11,13 1 1.0688 1 15.375 1 0.6137 + (.328] 0.4375
UG-41 Weld Failure Path Analysis Summary (lby)
All failure paths are stronger than the applieable weld loads
Weld loadﬂ Weldload | path 1-1 | Weldload ; Path2-2 | Weldload | Ppath 3-3
W Wi strength Wy, strength Wi, strength

356,189,721 340,704 1 606,254.73 | 04.883.5 | 744,856.69 | 378.711.5 | 972.242.42

UW-16 Weld Sizing Summary

Required weld | Aetual weld

Pad to shell fillet (Legyy)

Weld description throat size (in) | throat size (in) Status
Nozzle to pad fillet (Leg4;) 0.35 0.35 weld size is adequate
0.375 0.3938 weld size is adequate

Calculations for internal pressure 250 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

Lr

MAX(d, Ry + (ty - Cp) + (- C))
MAX(23, 11.5 + (0.5 - 0) + (0.875 - 0))
23in

1

I

il

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t - C), 2.5%(ty, - Cp) + te)
= MIN(2.5%(0.875 - 0), 2.5*%(0.5 - 0) + 0.75)
2in

Inner Normal Limit of reinforcement per UG-40

L

MIN(h, 2.5%(t - C), 2.5%(t; - Cy, - C))
MIN(1.25, 2.5%(0.875 - 0), 2.5%(0.5 - 0 - 0))
= 1.25in

i

Nozzle required thickness per UG-27(c)(1)

1;l'l'l

PR, / (Sy*E - 0.6%P)
250%11.5/ (17,100%1 - 0.6%250)
0.1696 in

Il

I

Required thickness t. from UG-37(a)

P*R, / (S*E + 0.4*P)
25066 / (20,000% 1 -+ 0.4*250)
0.8209 in

Area required per UG-37(c)
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Allowable stresses: Sy = 17,100, Sy = 20,000, S;, = 20,000 psi
frp =lesser of 1 or S, / Sy = 0.855

fip = lesserof 1 or S,/ Sy = 0.855

fy3 = lesser of ;5 or Sy, / Sy = 0.855

frg =lesser of 1 or Sp/ Sy =1

A = d*¥F + 2% 4t 2 F*(1 - f)
= 23#0.8209% 1 + 2%0.5%0.8209*1*(1 - 0.855)
= 18.9997 in2

Area available from FIG. UG-37.1
A = larger of the following= 1,2363 in2

= d*(Ep*t - F*t) - 2%t * (B *t - F*tp)*(1 - fip)
= 23*(1*0.875 - 1*0.8209) - 2*0.5*(1*0.875 - 1*0.8209)*(1 - 0.855)
= 1.2365 in2

= 2¥(t ) * (Bt - F¥p) - 2% * (B ¥t - E*p* (L - f7)
= 2%(0.875 -+ 0.5)*(1%0.875 - 1*0.8209) - 2*0.5%(1*0.875 - 1*0.8209)*(1 - 0.855)
= 0.1409 in2

Ay = smaller of the following= J,13 in2

= 5*(tp - trn)* Ly *t
= 5*(0.5 - 0.1696)*0.855%0.875
= 1.2359 in2

= 2%(ty - trn)’k(z-S;’:tn + te)*fr2
= 2%(0.5 - 0.1696)*(2.5%0.5 + 0,75)*0.855
= 1.13 in2

Az = smaller of the following= 1,0688 in?

= S*pR kG
= 5%().875%0.5%0.855
= 1.8703 in2

= SMMtp
= 5%0.5%0.5*0.855
= 10688 in2

= 2*hEEL,
= 2%1.25%0.5%0.855
= 10688 in?

A4l = Leg?*iy
= 0.52%0.855
= 0.2138 in2

Agy = Leg*fy
= 0.56252*]
= 0.3164 in2

A4y = Leg*fy
= 0.31252%0.855
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= 0.0833 in?
As = (Dp - d - 2%)* te g
= (44.5 - 23 - 2*0.5)*0.75*1
= 15375in?
Area = Apt+Ag+ A3+ Ay +App+ A3+ As

= 1.2365+ 1.13 + 1.0688 + 0.2138 + 0.3164 + 0.0835 + 15.375

= 19.424 in2

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: tmin = lesser of 0.75 or t, orte = 0.5 in

tw(min) = 0.7%tyin =0.33 in

tw(actual) = 0.7¥Leg = 0.7%0.5 = 0.35 in

Outer fillet: tyin = lesser of 0.75 or t, or t=10.75 in
tw(min) = 0.5%tmin =0.375 in

tw(actual) = 0.7*Leg = 0.7*0.5625 = 0.3938 in

UG-45 Nozzle Neck Thickness Check

taug-27 = P*Ryy / (Sp*E - 0.6*P) + Corrosion
= 250*11.5/(17,100%0.85 - 0.6*250) + 0
= 0.1999 in

ty = max[ t3 yG-27, ta UG-22 1
= max[ 0.1999, 0]
= 0.1999 in

th1 = P*R, / (S*E + 0.4*P) + Corrosion
= 250%66 / (20,000*1 + 0.4*250) + 0
= 0.8209 in

th1 B max[ tp , th UG16 ]
= max][ 0.8209 , 0.0625 ]
= 0.8209 in

th = min[ty3,th] ]
= min[0.3281, 0.8209 ]
= 0.3281 in

tUG-45 = max[ ty, ty, ]
= max[ 0.1999 , 0.3281 ]
= 0.3281 in

Available nozzle wall thickness new, t, = 0.875*%0.5 = 0.4375 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
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Lower fillet weld in shear: 0.49%17,100 = 8,379 psi

Strength of welded joints:

(1) Inner fillet weld in shear
(m/ 2)*Nozzle OD*Leg*S; = (1 / 2)*24*0.5%8,379 = 157,940.43 lbg

(2) Outer fillet weld in shear
(m / 2)¥Pad OD*Leg*S, = (m / 2)*44.5*0.5625%9,800 = 385,326.15 lbp

(3) Nozzle wall in shear
(m / 2y*Mean nozzle dia*t,*S, = (n / 2)*23.5%0.5% 11,970 = 220,928.58 Ibs

(4) Groove weld in tension
(m/ 2)*Nozzle OD*ty*Sg = (r / 2)¥24*0.875%14,800 = 488,203.5 Ibg

(5) Lower fillet weld in shear
(m/ 2)*Nozzle OD*Leg*S; = (m/ 2)*24*%0.3125%8,379 = 98,712.77 lbg

Loading on welds per UG-41(b)(1)
W = (A - Aq + 2% i *(Er ¥t - FH))*Sy

= (18.9997 - 1.2365 + 2*0.5*0.855%(1*0.875 - 1*0.8209))*20,000
= 356.189.72 Ibg

Wi = (Ap +As+Aq T Ag)*Sy
= (1.13 +15.375 + 0.2138 + 0.3164)*20,000
= 340,704 1bg

Woo = (Ag + Az + Agq + Agg + 2% G XS,y
= (1.13 + 1.0688 + 0.2138 + 0.0835 + 2%¥0.5*0.875*0.855)*20,000
= 64.883.5 Ibp

W33 = (Ap + Ag+ Ag+ Ag + Agp + Agz + 2%t %0 )*Sy

= (1.13 + 1.0688 + 15.375 + 0.2138 + 0.3164 + 0.0835 + 2*¥0.5*0.875*0.855)*20,000

= 3787115 Ibg

Load for path 1-1 lesser of W or W1 = 340,704 |bg
Path 1-1 through (2) & (3) = 385,326.15 +220,928.58 = 606.234.73 lbg
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 Wy » = 64,883.5 Ibg

Path 2-2 through (1, (4), (5) = 157,940.43 + 488,203.5 -+ 98,712.77 = 744,856.69 Ib¢

Path 2-2 is stronger than W55 so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W3_3 =356,189.72 Ibg

Path 3-3 through (2), (4), (5) = 385,326.15 + 488,203.5 + 98,712.77 = 972,242.42 I

Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).
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Nozzle N3 - 2" 150# LP Drain Inlet (Nozzle N4 similar) (N3)

ASME Section VIII Division 1, 2017 Edition

K—R37ED

08750

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell
Orientation 0°
Nozzle center line offset to datum line 2;1"
End of nozzle torshell cénter 74"
Passes through a Category A joint No

i i . NOZZ.I é
Access opening No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new 2"
Nominal wall thickness 0.53"
.Corrosion alléwéhce 0"
Projection available outside vessel, Lpr 7.25"
Projection availéble outside vessel to flange face, Lf 18"
Local vessel minimum thickness 0.875"
Liquid static head included 0 psi
Longitudinal joint efficiency 1
Welds
Inner fillet, Legg; 0.375"
Nozzle to vessel groove weld 0.875"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, [n. 32)
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Blind included No
Rated MDMT -32.3°F
Liquid static head 0 psi

MAWP rating 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating 450 psi @ 40°F
PWHT performed No
Impact ’fested 1 No
Gasket
Description Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) =-32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (¢) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) =

-32.3°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 (in2)

UG-45 Summary (in)

For P =250 psi @ 125 °F

The nozzle passes UG-45

A ] A A
required available AL | A2 | As | As welds treq tain
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.189 0.53

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

o Required weld | Actual weld
Weld description throat sizc (in) § throat sizc (in) Status
Nozzle to shell fillet (Legy;) 0.25 0.2625 weld size is adequate

Calculations for internal pressure 250 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

MAX(d, Ry, + (1, - Cp) + (t - C))
MAX(2, 1+ (0.53 - 0) + (0.875 - 0))
2.405 in

Lr

Outer Normal Limit of reinforcement per UG-40

MIN(2.5%(t - C), 2.5%(ty - Cp) + te)
= MIN(2.5%(0.875 - 0), 2.5%(0.53 - 0) + 0)
1.325 in

Ly

Nozzle required thickness per UG-27(c)(1)

P*R,, / (Sy*E - 0.6*P)
250*1 /(20,000%1 - 0.6250)
0.0126 in

trn

1

Required thickness t, from UG-37(a)

<+
I

P*R, / (S*E + 0.4*P)
250%66 / (20,000%1 - 0.4*250)
0.8209 in

it

This opening does not require reinforcement per UG-36(c)(3)(a)
UW-16(c) Weld Check

Fillet weld: ty,i, = lesser of 0.75 or t, or t =0.53 in

te(min) = lesser of 0.25 or 0.7*tyj, = 0.23 in

tc(ac[‘ual) = 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-45 Nozzle Neck Thickness Check
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ta UG-27

tp1

th1

th

tyG-45

P*R;, / (SH*E - 0.6*P) + Corrosion
250%1/(20,000%1 - 0.6%250) + 0
0.0126 in

max[ ty Ug-27» ta UG-22 ]
max[ 0.0126,0]
0.0126 in

P*R, / (S*E + 0.4*P) + Corrosion
250%66 / (20,000%1 + 0.4*250) + 0
0.8209 in

max[ thy , th UG16 ]
max[ 0.8209, 0.0625 |
0.8209 in

min[ ty3 , ty1 |
min[ 0.189, 0.8209 ]
0.189 in

) max[ty, tp, |

max[ 0.0126 ,0.189 ]
0.18% in

Available nozzle wall thickness new, t, = 0.53 in

The nozzle neck thickness is adequate.
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Nozzle N6 - 3" 1504 Drain (Nozzles N9A & NIB similar) (N6) -

ASME Section VIII Division 1, 2017 Edition

43400
48400

08750

Note: Per UW-16(b) minimum inside corner radius r| = min [1 /4*t, 0.125 in] = 0.125 in

Location and Orientation

Access opening

Located on Shellb .
Orientatién 1 80°7
VNozzle center line offset to datum line 24"
End of néizle to shell center " 74"
Passes through a Category A joint No
Nozzle
| No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new 29"
Wall thicl‘.(ness, ty 1.02"
Millilﬁum wall thickn.ess 0.8325"
C"orrosion allowance 0"

{ Projection available outside vessel, Lpr 7.06"
Heavy barrel lengtl, Lm; | 6.56"
Projection available outside vessel to flange face, Lf 8"
Local vessel minimum thickness 0.875"
Liquid static head included 4,73 psi
Longitudinal joint efficiency 1

Welds
Inner fillet, Legy4; 0.375"
Nozzle to vessel groove weld 0.875"

COMPRESS 2018 Build 7800; 5361

50

10/5/2018 - 10:36:57 AM



ASME B16.5-2013 Flange

Description

NPS 3 Class 150 FVC HB A105 (Nut Stop)

Bolt Material

SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In. 32)

Blind included No
Rated MDMT -30.5°F
Liquid static head 5.02 psi

MAWP rating 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating : 450 psi @ 40°F
PWHT performed No
Impact Tested | No
| | Gaslet i
Description | Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS- 66(b)(l)(b) = -30.5°F (Coincident ratio = 0. 8948)
Bolts rated MDMT per Fig UCS- 66 note (c) =-55°F

UCS-66 Material Toughness Requirements Nozzle At Intersection

ty=254.73*1.45/(20,000*1 - 0.6%¥254.73) = 0.0186"
Stress ratio = t,*E* / (t, - ¢) = 0.0186%1/ (1.02 - 0) = 0.0183
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 Nozzle

t,=254,73%1.45 / (20,0001 - 0.6%254.73) = 0.0186"
Stress ratio = tr*E* /(ty - ©)=0.0186*1 /(08325 -0)= 10,0224
Stress ratio < 0.35, MDMT per UCS- 5-66(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 (in2)

UG-45 Summary (in)

For P = 254.73 psi @ 125 °F
The opening is adequately reinforeced

The nozzle passes UG-45

A A A
required | available Ar A : A1 As | eids freq Lomin
2.4254 | 4.668] 10.1464 143811 1 -1 - 10,1406 1 0.2238 0.8325

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

Weld description Required weld | Actual weld

throat size (in) | throat size (in)

Status

Nozzle to shell fillet (Lega;) 0.25 0.2625

weld size is adequate

Calculations for internal pressure 254.73 psi @ 125 °TF

Parallel Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

i

MAX(d, Ry + (ty - Cn) +(t-C)
= MAX(2.9, 145+ (1.02 - 0) + (0.875 - 0))
3.345in

Lr

Il

Outer Normal Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

i

MIN(2.5%(t - C), 2.5%(ty - Cp) + te)
MIN(2.5%(0.875 - 0), 2.5%(1.02 - 0) + 0)
2.1875 in

Ln

Nozzle required thickness per UG-27(c)(1)

PR, / (S,*E - 0.6*P)
254.7332%1,45 / (20,000%1 - 0,6%254.7332)
0.0186 in

Il

trn

Required thickness t, from UG-37(a)

tr P*Rg / (S*E + 0.4*P)
254.7332%66 / (20,000%1 + 0.4*254.7332)

0.8364 in

I

1

Area required per UG-37(c)

Allowable stresses: Sn = 20,000, S, = 20,000 psi

frp=lesserof 1 or S, /Sy =1

fip=lesserof Lor S,/ Sy =1

A = d*HE A+ 2% M ¥R - )
2.9%0.8364*1 +2%1.02%0.8364*1*(1 - 1)

= 24254 in?

Area available from FIG. UG-37.1
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53

A | = larger of the following= 0.1464 in?

= d*(Ep*t - F¥tp) - 2%ty * (Ep ¥t - F*t)*(1 - fip)
= 2.9%(1*%0.875 - 1*0.8364) - 2% 1.02*(1*0.875 - 1*0.8364)%(1 - 1)
= 0.1121 in?

= 2¥(t + t)* (Bt - F*y) - z*tn*(El*t - F*tr)*(l )]
= 2%(0.875+ 1.02)*(1*0.875 - 1*0.8364) - 2*1,02*(1*0.875 - 1*0.8364)*(1 - 1)
= 0.1464 in2

A, = smaller of the following= 4,38 1] in?

= 5%(ty - tip)*frp*t
= 5%(1.02 - 0.0186)*1*0.875
= 43811 in2

= 5*(tn - trn)*frZ*tn
= 5%(1.02 - 0.0186)*1*1.02
= 5.1071 in2

Ay = LegPfy
= 0.3752*1

Area = Al+Ar+Ay
= 0.1464 + 43811 + 0.1406
= 4.6681 in?

As Area >= A the reinforcement is adequate.
UW-16(c) Weld Check

Fillet weld: ty;, = lesser of 0.75 or t, ort = 0.75 in
te(min) = lesser of 0.25 or 0.7*tyy = 0.25 in
te(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-45 Nozzle Neck Thickness Check

tauGg27 = P*R;, / (Sy*E - 0.6*P) + Corrosion
= 255.022*1.45 / (20,000*1 - 0.6*255.022) + 0
= 0.0186 in

ta = max[ t3 UG-27» tauG-22 1
= max[ 0.0186, 0]
= 0.0186 in

th1 = P*R, /(S*E + 0.4*P) + Corrosion
= 254.7332%66 / (20,000*1 + 0.4¥254,7332) + 0
= 0.8364 in

tp1 = max[ tpy , th UG16]
= max[ 0.8364 , 0.0625 ]
= 0.8364 in

ty = min[ tys , tpg ]
min[ 0.2258 , 0.8364 ]
= 0.2258 in

i
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tUG-45 = max[ ty, ty ]
= max[ 0.0186, 0.2258 |
= 0.2258 in

Available nozzle wall thickness new, t, = 0.8325 in

The nozzle neck thickness is adequate.
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Nozzle N7 - 6" 150# Drain (Nozzles N8 & N10 similar) (N7)

ASME Section VIII Division 1, 2017 Edition

B2R00
82500

8760

b
7

Note: Per UW-16(b) minimum inside corner radius ry = min [1 /4*t, 0.125 in] = 0.125 in

Location and Orientation

Located on

Shell
Orientation 180°
Nozzle center line offset to datum line 72"
End of nozzle td shell Vcenter' 74"
Passes through a Category A joint No
Nozzle
Access opening { No

Material specification

SA-105 (II-D p. 18, In. 19)

1'5.76"

Inside diameter, new
‘Wallr fhicl(ness, th ) 1.245"
Minimum wall thickness 1.0575"'
Corrosion allowance 0"
Projection available outside vessel, Lpr 7"
Heavy barrel length; Ly 6.5"
Projection available outside vessel to flange face, Lf 8"
Local vessel minimum thickness 0.875"
Liquid static head included 4.73 psi
Longitudinal joint efficiency il
Welds
Inner fillet, Legqq 0.375"
Nozzle to vessel groove weld 0.875"
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ASME B16.5-2013 Flange

Description

NPS 6 Class 150 FVC HB A105 (Nut Stop)

Bolt Material

SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In. 32)

Blind included No
Rated MDMT -30.5°F
Liquid static head 5.02 psi

MAWP rating

278.75 psi @ 125°F

MAP rating | 285 psi @ 40°F
Hydrotest rating | i 450 psi @ 40°F
PWHT performed No
Impact Tested No
Gasket
Description Klingersil C-4401 Synthetic Fibeg

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -30.5°F (Coincident ratio = 0.8948)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle At Intersection

ty=254.73*2.88 / (20,000*1 - 0.6%¥254.73) = 0.037"
Stress ratio = t*E* / (t, - ¢) = 0.037*%1 / (1.245 - 0) = 0.0297
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 Nozzle

t,=254.73*2.88 / (20,000*1 - 0.6%254.73) = 0.037"
Stress ratio =t *E* / (t, - ¢) = 0.037*1 / (1.0575 - 0) = 0.035
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 Caleulation Summary (in%)

UG-45 Summary (in)

For P = 254.73 psi @ 125 °F
The opening is adequately reinforced

The nozzle passes UG-45

A A A
required | available A1 Az 1A As | elas treq touin
48174 | 5.0482 102226 {52851 -~ 1 - 10,1406 | 02818 | 10575

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

Weld description

Required weld | Aetual weld
throat size (in) | throat size (in)

Status

Nozzle to shell fillet (Legy;) | 0.2

0.2625

i

weld size is adequate

Calculations for internal pressure 254.73 psi @ 125 °F

Parallel Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

LR

MAX(d, Ry + (ty - Cp) + (t - C))
MAX(5.76,2.88 + (1.245 - 0) + (0.875 - 0))
5.76 in

Outer Normal Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

Ly

i

MIN(2.5%(t - C), 2.5%(ty - Cp) + to)
MIN(2.5%(0.875 - 0), 2.5%(1.245 - 0) + 0)
2.1875 in

Nozzle required thickness per UG-27(c)(1)

trn =

il

I

PR, / (Sy*E - 0.6*P)
254.7332%2.88 / (20,000*1 - 0.6¥254,7332)
0.037 in

Required thickness t,. from UG-37(a)

I

L%

P*R, / (S*E + 0.4*P)
254.7332%66 / (20,000%1 -+ 0.4%*254.7332)
0.8364 in

Area required per UG-37(c)

Allowable stresses: Sy, = 20,000, Sy = 20,000 psi

frp=lesserof lor S,/ Sy=1

fio=lesserof 1 or S, /Sy =1

il

A

i

d*tAF -+ 2%t ¥ 4 FH( - )
5.76%0.8364*1 + 2%1.245%0.8364*1*(1 - 1)
4.8174 in?

Area available from FIG, UG-37.1
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A| = larger of the following= 0.2226 in2

= d*(Ep*t - F¥ty) - 2%t #(Bp*e - FR)*(1 - £)
5.76%(1%0.875 - 1%0.8364) - 2%1.245%(1*0.875 - 1*0.8364)*(1 - 1)
= 0.2226 in2

= 2%(t+ tg)*(Eq*t - F¥tp) - 2% * (B *t - F¥t)*(1 - fip)
= 2*(0.875 +1.245)*(1*0.875 - 1*0.8364) - 2*1.245%(1*0.875 - 1*0.8364)*(1 - 1)
= 0.1638in?

Ay = smaller of the following= 3,285 in?

= 5*(tn b trn)*fr2*t
= 5%(1.245 - 0.037)*1*0.875
= 5.285 in?

= 5¥(ty - trn)*frz*tn
= 5%(1.245 - 0.037)*1*1.245
= 7.5198 in?

Agr = Leg?*fy
= 0.3752%]
= 0.1406 in2

Area = A+ Ay+ Ay
= 0.2226 + 5.285 + 0.1406
= 5.6482 in?

As Area >= A the reinforcement is adequate.
UW-16(c) Weld Check

Fillet weld: t,;;, = lesser of 0.75 or t; ort=0.75 in
te(min) = lesser of 0.25 or 0.7*fyj, = 0.25 in
te(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-¢).

UG-45 Nozzle Neck Thickness Check

taug27 = P*R;, / (Sy*E - 0.6*P) + Corrosion
= 255.022%2.88 / (20,000*1 - 0.6*255.022) + 0
= 0.037 in
ta = max[ ta yG-27 » taUG-22 |
= max[ 0.037,0]
= 0.037 in
th1 = P*R, / (S*E + 0.4%P) + Corrosion
= 254.7332%66 / (20,000%1 -+ 0.4*254.7332) + 0
= 0.8364 in
tb1 = max[tp, % UGle ]
= max[ 0.8364, 0.0625 ]
= 0.8364 in
ty = min[ ty3 , th ]
= min[ 0.2818, 0.8364 ]
= 0.2818 in
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WuG4s = max[ty, b ]
= maxf 0.037,0.2818 ]
= 0.2818 in

Available nozzle wall thickness new, t, = 1.0575 in

The nozzle neck thickness is adequate.
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Nozzle N11 - 2" 6000# Head End Level Gauge (N11)

ASME Section VIII Division 1, 2017 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Located on i Left Head

Orientation 0°

End of nozzle to datum line 1,020.0374"

Calculated as hillside | No V

Distance to head center, R 1o
VPassevs through a Category A joint No

Nozzle

Description NPS 2 Class 6000 - threaded
Access opening 1 No

Material specification ‘ SA-105 (II-D p. 18, In, 19)
Insidé dian.le‘ter, ne-w. 2.375"Y | |
Nominal wall thickness 0.625"

Corrosion allowance 0"

Projection available outside vessel, Lpr 2.625"

Local vessel minimum thickness 0.85"

Liquid static head includc;,d 2.35 psi

Longitudinal joint efficiency 1

Welds
Inner fillet, Legq 0.375"
Nozzle to vessel groove weld 0.85"

UCS-66 Material Toughness Requirements Nozzle
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t, =252.35%1.1875/(20,000*1 - 0.6*252.35) = 0.0151"
Stress ratio = t,*E" / (t, - ¢) = 0.0151*1/ (0.625 - 0) = 0.0242
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 (in2)

UG-44 Summary (in)

For P = 252,35 psi @ 125 °F

The nozzle passes UG-44

throat size (in)

throat size (in)

A A | A
required available Av | A | As b As s breq tinin
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.0625 0.625
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
Weld description Required weld | Actual weld Status

Nozzle to shell fillet (Legy;)

Q.23

0.2625

weld size is adequate

Calculations for internal pressure 252.35 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

Lr

1

2.6625 in

MAX(d’ Rn + (tn - Cn) + (t = C))
MAX(2.375, 1.1875 + (0.625 - 0) + (0.85 - 0))

Outer Normal Limit of reinforcement per UG-40

Ly

MIN(2.5%(t - C), 2.5*(t, - Cpp) + te)

= MINQ2.5%(0.85 - 0), 2.5%(0.625 - 0) -+ 0)

1.5625 in

Nozzle required thickness per UG-27(c)(1)

ten =

0.0151 in

P*R,, / (Sy*E - 0.6*P)
252.3508%1.1875 / (20,000%1 - 0.6%252.3508)

Required thickness t, from UG-37(a)(c)

o

0.7457 in

P*K*D, / (2¥S*E + 0.8*P)
252.3508*0.9%132 / (2%20,000% 1 + 0.8*252.3508)

Required thickness t,. per Interpretation VIII-1-07-50

<
I

o

0.8234"

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

P*D K / (2¥S*E + 2*P*(K - 0.1))
252.35%132%1 / (2%20,000%1 + 2%252,35%(1 - 0.1))

Fillet weld: tpj, = lesser of 0.75 or t, or t = 0.625 in
te(min) = lesser of 0.25 or 0.7*tpjp = 0.25 in
te(actual) = 0.7*Leg = 0.7*0.375 = 0.2625 in
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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.

taApp1-1 = P*Rq / (Sp*E + 0.4*P) + Corrosion
= 252.3508%1.8125 / (20,000*1 + 0.4*252,3508) + 0
= 0.0228 in

tauG44 = max[ ty App 1-1 5 th UG16 ]
= max[ 0.0228 , 0.0625 |
= 0.0625 in

Available nozzle wall thickness new, t, = 0.625 in

The nozzle neck thickness is adequate.
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Nozzle N12 - 4" 150# LAHH (N12)

ASME Section VIII Division 1, 2017 Edition

ERE

BA4400
F4400

Pas

< a0E0
38300

D750

Note: Per UW-16(b) minimum inside corner radius ry = mia [1 /4*t, 0.125 in] = 0.125 in

Location and Orientation

Access opening

Located on | Left Head
Orientation 0;’

‘End of nozﬂe to datum line 1,022"
Calculated as hillside ' Yés
Distance to head center, R 33"
Passes through a Category A joint No

Nozzle
i No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new 3.,83"
Wall thickness, t, 1.305"
Minimum wall thickness ] 1.1175"
Corrosion allowance o"
Opening chord length 3.9924"
Projection available outside vessel, Lpr 7.231"
Heavy barrel length, Ly, 6.731"
Projection available outside vessel to flange face, Lf 8.171"
Local vessel minimum thickness | 0.85"
Liquid static head included | 1.16 psi
Longitudinal joint efficiency 1
Welds
Innér fillet, Legqy 0.375"
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Nozzle to vessel groove weld 0.85"
ASME B16.5-2013 Flange
Description NPS 4 Class 150 FVC HB A 105 (Nut Stop)
Bolt Material | SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, In. 32)
Blind iﬁclude(l No
Rated MDMT -31.9°F
Liquid static head 1.16 psi
MAWP rating. 278.75 psi @ 125°F
MARP rating 1 285 psi @ 40°F
Hyd.rotest rating - 450 psi @ 40°F
PWHT performed : No
Impact Tested | No
s Gaél(et
Descriptioh Klingersil 6-4401 S.ynthetic Fiber
Notes ‘ |
Flange rated MDMF per UCS-66(b)V(1)(b) =-31.9°F (Coincident ra‘;io =(0.8813) |
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle At Intersection

t;=251.16%¥1.915/ (20,000*1 - 0.6*251.16) = 10.0242"
Stress ratio = t,*E* / (t, - ¢) = 0.0242*1/ (1.305 - 0) = 0.0186
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 Nozzle

t;=251.16%1.915/ (20,000*1 - 0.6*251.16) = 0.0242"
Stress ratio = t,*E* / (t, - ¢) = 0.0242%1/ (1.1175 - 0) = 0.0217
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 (in2)

UG-45 Summary (in)

For P =251.16 psi @ 125 °F
The opening is adequately reinforced

The nozzle passes UG-45 |

A A ; A
required | available Ay Ay As | As welds breq tinin
29032 | 60485 104045 ;54434 | - | - 10,1406, 0245 | L1175

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

Weld deseription

Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Leg;) |

0.25

0.2625

weld size is adequate

Calculations for internal pressure 251.16 psi @ 125 °F

Parallel Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

LR = MAX(d, Ry + (ty - Cp) + (- C))
= MAX(3.9924, 1.9962 + (1.305 - 0) + (0.85 - 0))
= 41512 in

Outer Normal Limit of reinforcement per UG-40 and Fig. UG-40 sketch (e-2)

Ly = MIN(2.5%(t - C), 2.5%(t, - Cp) *+te)
= MIN(2.5%(0.85 - 0), 2.5%(1.305 - 0) -+ 0)

2.1251in

Nozzle required thickness per UG-27(c)(1)

tn = P*Rpy / (Sy*E - 0.6*P)

i

Required thickness t. from UG-37(a)(c)

I

b

P*K*D, / (2*S*E + 0.8*P)

251.1596*1.915/ (20,000*1 - 0.6*251.1596)
0.0242 in

= 251.1596*0.9*132 / (2*20,000*1 + 0.8*251.1596)

0.7422 i

n

Required thickness t,. per Interpretation VIII-1-07-50

t = P*Dy*K. / (2*S*E + 2*P*(K - 0.1))

[[]

0.8196"

Area required per UG-37(c)

Allowable stresses: Sy, = 20,000, Sy = 20,000 psi

fi1 =1lesserof 1 or S,/

fip =lesserof 1 or S,/

Sy=1

Sy=1
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A = dREP 2R PR - 6)
= 3.9924%0.7422%] +2#1.305%0.7422* 1*(1 - 1)
= 2.9632 in?

Area available from FIG. UG-37.1

A = larger of the following= 4643 in2

= dRBpR - PR - 280, (B - FRR(D - T)
= 3.9924%(1*%0.85 - 1%0.7422) - 2%1.305%(1%0.85 - 1%0.7422)*(1 - 1)
= 04303 in2

= 2%(t + ty) * (B *t - F¥) - 2%t * (B ¥ - FRe)*(1 - £)
= 2%(0.85 + 1.305)*(1%0.85 - 1*0.7422) - 2*1.305*(1*0.85 - 1¥0.7422)*(1 - 1)
= 0.4645 in2

Ay = smaller of the following= 5.4434 in?

= 5*(ty - trn)*frfkt
= 5%(1.305 - 0.0242)*1*0.85
= 5.4434 in2

= 5¥(ty - trn)*frZ*tn
= 5%(1.305 - 0.0242)*1*1.305
= 8.3572 in2

Aq1 = Leg¥*y
= 0.3752%]
= 0.1406 in2

Area = Ap+Ay+ Ay
= 0.4645 + 5.4434 + 0.1406
= 6.0485 in?

As Area >= A the reinforcement is adequate.
UW-16(c) Weld Check

Fillet weld: tyi, = lesser of 0.75 or t, or t =0.75 in
te(min) = lesser of 0.25 or 0.7ty = (.23 in
to(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-¢).

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

taugoy = P*Ryy / (Syp*E - 0.6*P) + Corrosion
= 251.1596*1.915 / (20,000*1 - 0.6%251.1596) + 0
= 0.0242 in

ta = max[ ta yg-27» ta UG-221
= max[ 0.0242,0]
= 0.0242 in

tpy = 0.8196 in
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tp] = max[tp1 , th UG16 ]
= max[ 0.8196, 0.0625 ]
= 0.8196 in

ty = min[ ty3 , ty1 |
= min[ 0.245, 0.8196 ]
= 0.245 in

tyuG-45 = max[ ty, ty |
= max][ 0.0242, 0.245 ]
= 0245in

Available nozzle wall thickness new, t, = 1.1175 in

The nozzle neck thickness is adequate.
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Nozzle N13 - 36" 150# Boot (N13)

ASME Section VIII Division 1, 2017 Edition

—

DBBIE—Y—

10360

125000

AH —ORO00

e e e [ BTE

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell
Orientation 180°
Nozzle center line offset to datum line 720"
End of nozzle to‘ shell center 138" |
Passes through a Category A joint No
| | | Nozzle
| Access opening No

Material specification

SA-516 70 (IL-D p. 18, In. 33)

Longitudinal joint efficiency

Inside diameter, new 35"
Nominal wall fhicl(ness 0.5"
Corr;(;sion allowance I 0"
Projection‘ availvableroutside vessel, Lpr 72"
| Local vessel minimum thickness 0.875"
Liquid static head included 4.73 psi
‘ ficien 0.7

Reinforcing Pad

Material specification

SA-516 70 (II-D p. 18, In. 33)

Diameter, Dy, 63"

Thickness, t, 1"

Is split No
Welds

Inner fillet, Legyqg 0.5"
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Outer fillet, Legy; 1 0.5625"

Nozzle to vessel groove weld 0.875"

Pad groove weld 0"
UCS-66 Material Toughness Requirements Nozzle

Governing thickness, tg = 0.5"

Exemption temperature from Fig UCS-66 Curve B = -7°F

ty=254.73*%17.5/ (20,000*0.7 -0.6%254,73) = 0.3219"

Stress ratio = t*E* / (t;, - ¢) = 0.3219%0.8 / (0.5 - 0) = 0.5151

Reduction in MDMT, Tﬁ from Fig UCS-66.1 = 55°F B

MDMT = maxt MDMT - Ty, -55] = ﬁlax[ -7-55,-55]= —55>°F

Mater'ial is exempt from impact teé{iﬁg at th.e.:. Desigﬁ MDMT of -20°F. |

UCS-66 Material Toughness Requirements Pad

Governing thickness, tg= 0.875"

MDMT = -20°F

Material is exempt from impact testing per UG-20(f) at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

UG-45 Summary (in)

For P =254.73 psi @ 125 °F
The opening is adequately reinforeed

The nozzle passes UG-45

A A | A
required | available A A As | As welds breq binin
29.2726 1 30.1237 11,3524 11,2049 | -- | 27 | 0.3664 0.3281 0.5

UG-41 Weld Failure Path Analysis Summary (lbg)

All failure paths are stronger than the applicable weld loads

Weld load | Weld load
w Wi

Path 1-1
strength

| Weld load
Wy i strength Wi.;

Path 2-2

Weld load Path 3-3

strength

359,176.8 1 57

5.426 | 935.860.81

46,598 11,009.393.72 1 592.926 | 1,277.823.17

UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (in) | throat size (in)

Aetunal weld

Status

Nozzle to pad fillet (Legy))

o]

35

|

0.35

weld size is adequate

Pad to shell fillet (Legy,)

3

<

!;

~3
{9

0.3938

weld size is adequate

Calculations for internal pressure 254.73 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

L =

MAX(d, Ry + (ty - Cp) + (t- C))

= MAX(35, 17.5 + (0.5 - 0) +(0.875 - 0))
= 35in

Outer Normal Limit of reinforcement per UG-40

Ly =

MIN(2.5%(t - C), 2.5%(ty, - Cy) +te)

= MIN(2.5%(0.875 - 0), 2.5%(0.5 - 0)+ 1)
= 21875in

Nozzle required thickness per UG-27(c)(1)

trn =

0.2246 in

Required thickness t,. from UG-37(a)

I

ty

i

P*Ry / (S*E + 0.4*P)
254.7332*%66 / (20,000*1 + 0.4*254.7332)

0.8364 in

Area required per UG-37(c)

P*R,, / (Sp*E - 0.6*P)
254,7332%17.5/ (20,000%1 - 0.6%254,7332)

Allowable stresses: Sy = 20,000, Sy = 20,000, Sp =20,000 psi

fiy =lesserof 1or S, /S, =1

fip =lesserof 1 or S,/ Sy =1
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fy3 =lesser of fig or S/ Sy = 1
frg =lesserof 1 or S, /Sy =1

A

I

d¥t*F + 2%t 4t E* (L - )
= 35%0.8364*1 +2*0.5%0.8364* 1*(1 - 1)
= 29.2726 in?

Area available from FIG. UG-37.1

A = larger of the following= 1,3524 in?

= d*(Eq*t - F¥ty) - 2%ty * (B %t - FRp)* (1 - £i9)
= 35%(1*%0.875 - 1#0.8364) - 2%0.5%(1*0.875 - 1%¥0.8364)*(1 - 1)
= 1.3524 in?

= 2%(t+ ty)*(Ep ¥t - F*p) - 2% (Eg*t - F*)*(1 - fip)
= 2*%(0.875 + 0.5)*(1*0.875 - 1*0.8364) - 2*0.5*(1*0.875 - 1*0.8364)*(1 - 1)
= 0.1063 in2

Ay = smaller of the following= 1.2049 in?

= 5*(ty - tn)* I *t
= 5%(0.5 - 0.2246)*1*0.875
= 1.2049 in2

= 2*(t11 h t1'11)*(2-5"%11 + te)*frZ
2%(0.5 - 0.2246)*(2.5%0.5 + 1)*1
= 1.2393 in2

Ay = Leg2#f}3
= 0.52%]

Ay = Leg*fy
= 0.56252%1
= 0.3164 in2

As = (Dp - d - 2%t)*te*fig
(63 - 35-2*%0.5)*1*1
= 27 in2
Area = A+ Ap+ Ay + Agpt As

= 1.3524 + 1.2049 + 0.25 + 0.3164 + 27
= 30.1237 in2

As Area >= A the reinforcement is adequate.

UW-16(c)(2) Weld Check

Inner fillet: tmin =lesser of 0.75 or t, or 1, = 0.5 in
ty(min) = 0.7*tmin =033 in

tw(actual) = 0.7*Leg = 0.7%0.5 = 0.35 in

Outer fillet: tmin = lesser of 0.75 or to or t=10.75 in
tw(min) = 0.5%tmin =0.375 in
tw(actual) = 0.7%Leg = 0.7%0.5625 = 0.3938 in
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UG-45 Nozzle Neck Thickness Check

tauGg27 = P*R;, / (S4*E - 0.6¥P) + Corrosion
= 257.3322%17.5 / (20,000%0.7 - 0.6*257.3322) + 0
= 0.3253 in
ta = max[ ty yG-27 taug-221
= max[ 0.3253,0]
= 0.3253 in
th1 = P*R, / (S*E + 0.4*P) + Corrosion
= 254.7332%66 / (20,000%1 + 0.4*254.7332) + 0
= 0.8364 in
th1 = max[ ty1, th UG16 |
= max] 0.8364 , 0.0625 ]
= 0.8364 in
t = min[ty3,tp ]
= min[ 0.3281, 0.8364 ]
= 0.3281 in
tuG-45 = max| ty, ty |
= max| 0.3253, 0.3281 ]
= 0.3281 in

Available nozzle wall thickness new, t, =0.5 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%20,000 = 14,000 psi
Inner fillet weld in shear: 0.49%20,000 = 9,800 psi
Outer fillet weld in shear: 0.49*20,000 = 9,800 psi

Strength of welded joints:

(1) Inner fillet weld in shear
(m /2)*Nozzle OD*Leg*S; = (n/ 2)*36*0.5*9,800 = 277,088.47 lbe

(2) Outer fillet weld in shear
(m/ 2y*Pad OD*Leg*S, = (n /2)*63*0.5625%9,800 = 545,517.93 lbs

(3) Nozzle wall in shear
(m / 2)*Mean nozzle dia*t*S, = (m / 2)*¥35.5%0.5% 14,000 = 390,342.89 lbe

(4) Groove weld in tension
(n/2)*Nozzle OD*ty*Sg = (n / 2)*36*0.875%14,800 = 732,305.24 Ibg

Loading on welds per UG-41(b)(1)

W = (A= Ap+ 2%t * i *(E - FH))*Sy
= (29.2726 - 1.3524 + 2*0.5*%1*#(1*0.875 - 1*0.8364))*20,000
= 559.176.8 1bs

Wi = (At As+ A+ Ap)*Sy

= (1.2049 + 27 + 0.25 + 0.3164)*20,000
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= 575426 1bf

Wya = (Ag + Ag+ Ayp + Agz + 2% ¥ XSy
= (1.2049 + 0+ 0.25 + 0 + 2¥0.5%0.875%1)¥20,000
= 46598 Ibs

W33 = (Ag+ Az +As+ Agr+ Agp + Agy + 2554 )*Sy

= (1.2049 + 0 + 27+ 0.25+ 0.3164 + 0 + 2%0.5*%0.875*1)*20,000

= 592,926 Ib;

Load for path 1-1 lesser of W or Wy_; =559,176.8 Ibg

pa L EL A LY

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 Wo_5 = 46,598 Ibg
Path 2-2 through (1), (4) =277,088.47 + 732,305.24 = 1,009,393.72 Ibs
Path 2-2 is stronger than W5 5 so it is acceptable per UG-41(b)(1).

Load for path 3-3 lesser of W or W33 =559,176.8 lbg
Path 3-3 through (2), (4) = 545,517.93 + 732,305.24 = 1,277.823.17 lbs
Path 3-3 is stronger than W so it is acceptable per UG-41(b)(2).

% Extreme fiber elongation - UCS-79(d)

i

(50%t/ Rp*(1 - Re/ Ry)
(50%0.5 / 17.75)*(1 - 17.75 / 0)
1.4085%

EFE

It

The extreme fiber elongation does not exceed 5%.
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Boot Head

ASME Section VIII Division 1, 2017 Edition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 33)
Attached To Nozzle N13 - 36" 1504 Boot (N13)
Toweq | Normatized | TPECEN | pwar O AW
No No ' Yes i No ' No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 250 | 125 20
Static Liquid Head
Condition Pg (psi) Hy (in) SG
Opeﬁting e 7.72 . 213.9375 1
Test horizontal | : 8.19 226.8125 1
Dimensioné
Outef Diameter | 36"
Head Ratio 2
Minimum Thickness 0.375"
V Inner 0"
Corrosion :
Outer 0"
Length Lge | 2"
Nominal Thickness tgp 0.5"
Weight and Capacity
Weight (Ib)1 Capacity (US gal)l
New 186.03 33.15 |
Corroded 186.03 | 33.15
Radiography |
Category A joints Seamless NobRT

Head to shell seam

None UW-11(c) Type 1

1 includes 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) | 0.2693"

Straight Flange governs MDMT

-55°F

Factor K
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K= (1/6)*[2 + (D / (2*h))2]

Corroded

K = (1/6)*¥[2 + (35.25 / (2#8.8125))2]

New

—

K = (1/6)*[2 + (35.25 / (2*8.8125))2]

Design thickness for internal pressure, (Corroded at 125 °F) Appendix 1-4(c)

,_,
i

([l

P*D*K / (2*S*E + 2#P*(K - 0.1)) + Corrosion
257.72%36%1 / (2¥20,000%0.85 + 2%257.72%(1 - 0.1)) + 0
0.2692"

% Extreme fiber elongation - UCS-79(d)

EFE

1l

The extreme fiber elongation exceeds 5 percent. Heat treatment per UCS-56 may be required. See UCS-79(d)(4) or (5).

(75%t/ RY*(1 - Re/ Ry)
(75%0.5 / 6.2425)*(1 - 6.2425 / o)
6.0072%
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Nozzle N14 - 2" 150# HP Drain Recycle (N14)

ASME Section VIII Division 1,2017 Edition

03750

O8TRD

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Shell
Orientation 0°
Nozzle ‘center line offset to datum line 7
End of nozzle to shell center 74"
Passes through a CategoryA joint No
s s — :
Access opening No

Material specification

SA-105 (I1-D p. 18, In. 19)

Inside diameter, new 2"
Nominal wall thickness 0.53"
'Corros‘i.on" allowance 0"
ProjecfionI available outside‘vessel, Lpr 7.25"
Projection available outside vessel to flange face, Lf 8"
Local vessel minimum thiclmess 0.875"
Liquid static head included 0 psi
Longitudinal joint efficiency |
Welds
Inner fillet, Legqq 0.375"
Nozzle to vessel groove weld 0.875"

ASME B16.5-2013 Flange

Description NPS 2 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, In. 32)
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Blind included No
Rated MDMT -32.3°F
Liquid static head 0 psi

MAWP rating

278.75 psi @ 125°F

MAP rating 285 psi @ 40°F
Hydrotest rating 1450 psi @ 40°F
PWHT performed i No
Impact Tested | No
Gasket
Description Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -32.3°F (Coincident ratio = 0.8772)
Bolts rated MDMT per Fig UCS-66 note (¢} = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -32.3°F

Material is exempt from impact testing at the Design MDMT of -20°F.
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Reinforcement Calculations for Internal Pressure

Calculations for internal pressure 250 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

Lg =  MAX(d, Ry +(ty- Cp) + (t-C))
= MAX(2, 1+ (0.53 - 0) +(0.875 - 0))
= 2405in

Outer Normal Limit of reinforcement per UG-40

Ly MIN(2.5%(t - C), 2.5%(t;, - Cp) + te)
MIN(2.5%(0.875 - 0), 2.5%(0.53 - 0) + 0)

1.325in

i

Nozzle required thickness per UG-27(c)(1)

tn =  P¥R,/(Sy*E - 0.6*P)
250%1/ (20,000%1 - 0.6*250)
0.0126 in

i

Required thickness t,. from UG-37(a)

tr = P*R,/(S*E +0.4*P)
25066/ (20,000%1 + 0.4*250)
0.8209 in

i

This opening does not require reinforcement per UG-36(c)(3)(a)
UW-16(c) Weld Check

Fillet weld: tyi, = lesser of 0.75 or t,, or t=0.53 in

te(min) = lesser of 0.25 or 0.7*tyj, = 0,25 in

fo(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-¢).

UG-45 Nozzle Neck Thickness Check

COMPRESS 2018 Build 7800; 5361

UG-37 Area Calculation Summary (in2) UG-45 Summary (in)
For P =250 psi @ 125 °IF The nozzle passes UG-45
A A A
required | available A A A A s freq fmin
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.189 0.53
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
o Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) | 0.25 0.2625 weld size is adequate
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ta UG-27

th1

tp]

tp

tUG-45

P*R;, / (Sy*E - 0.6*P) + Corrosion
250%1 /(20,000*t - 0.6*250) + 0
0.0126 in

max[ ty yg-27 > taug-22 1
max[ 0.0126,0 ]
0.0126 in

P*R, / (S*E + 0.4*P) + Corrosion
250%66 / (20,000*1 + 0.4*250) + 0
0.8209 in

max[ th1, th UG16 ]
max| 0.8209,0.0625 ]
0.8209 in

min[ ty3 , tp1 ]
min[ 0.189, 0.8209 ]
0.189 in

max[ty, th ]
max[ 0.0126, 0.189 ]
0.189 in

Available nozzle wall thickness new, t, = 0.53 in

The nozzle neck thickness is adequate.
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Nozzle N15A - 3" 150# Level (Boot Interface) (N15A)

ASME Section VIII Division 1, 2017 Edition

K—0.3760

ORTs0

Note: round inside edges per UG-76(c)

Location and Orientation

Located on | | Shell |
Orientz.ltion | | 2"7.00
Nozzle center line offset to datuin line 726"
End of nozzle to shell center | 65"
Offset from center, Lo -36"
I’;lsses thronrléh a Category A joint | " 7]\710

Nozzle
Description | NPS 3 XXS
Access opening ‘ No
Material specification SA-106 B Smls pipe (II-D p. 14, In. 10) 7
vInside diarﬁeter; new | | 7 “ 2.3" )
Pipe ﬁominal wall thici(nés; | 10.6"
Pipe minimum wall thickness! 0.525"
Corfosion allowance 0"
Opening chord length 2.7526"
Projection available outside véssel, Lpr | 5.8325"
Projection available outside vessel to flange face, Lf 8.5825"
Local vessel minimum thickness 0.875"
Liquid static head included 3.65 psi
Longitudinal joint efflciency 1

Welds 7
Inner fillet, Legq1 0.375"
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Nozzle to vessel groove weld

% 0.875"

IPipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description

NPS 3 Class 150 WN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In. 32)
Blind included No

Rated MDMT | -31°F

Liquid.static‘head { 3.65 psi

MAWP rating 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating 450 psi @ 40°F
PWHT performed No

Im pacf Tésted | No

Circumferential joint radiography

Full UW-11(a) Type 1

Gasket

Description

| Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -31°F (Coincident ratio = 0.89)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements Nozzle

t=253.65*%1.15/(17,100*1 - 0.6*253.65) = 0.0172"
Stress ratio = t,*E* / (t, - ¢) = 0.0172%1/(0.525 - 0) = 0.0328
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 (in2) UG-45 Summary (in)

For P = 253.65 psi @ 125 °F
The opening is adequately reinforced

The nozzle passes UG-45

A A A
required § available Aq A Az | As welds treq tin
12187 | 2.8881 | 1273 114949 | — | -~ 10,1202 0.189 0.525

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

thiroat size (in) | throat size (in) Status

Weld description

Nozzle to shell fillet (Legy;) 0.2

AV

0.2625 weld size is adequate

Calculations for internal pressure 253.65 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

LR

I

MAX(d, Ry, + (t - Cp) + (£ - C))
= MAX(2.7526, 1.3763 + (0.6 - 0) + (0.875 - 0))
2.8513 in

I

Outer Normal Limit of reinforcement per UG-40

it

Ly MIN(2.5%(t - C), 2.5*(t, - Cp) + to)
MIN(2.5%(0.875 - 0), 2.5%(0.6 - 0) + 0)

= 1.51in

Nozzle required thickness per UG-27(c)(1)
trn = P*Ry, / (Sy*E - 0.6*P)
= 253.6503*1.15/(17,100*1 - 0.6*253.6503)
0.0172in

Required thickness t,. from UG-37(a)

fy

fl

P*Ry / (S*E + 0.4*P)
253.6503*66 /(20,000*1 + 0.4*253.6503)
0.8328 in

i

Area required per UG-37(c)
Allowable stresses: Sy, = 17,100, Sy, = 20,000 psi
fi; = lesserof 1 or Sy, / Sy = 0.855

fip = lesser of 1 or S, / Sy = 0.855

d**F + 2% M FH(L - )
= 2.7526%0.8328%0.5 + 2%0.6%0.8328*0.5%(1 - 0.855)
= 1.2187 in?

A

Area available from FIG. UG-37.1

COMPRESS 2018 Build 7800; 5361 S

83

10/5/2018 - 10:36:57 AM



84
A = larger of the following= 1,273 in2

= dH(Br - FR) - 2% H(E R - FE)H(L - £y
= 2.7526%(1*0.875 - 0.5%0.8328) - 2%0.6*(1¥0.875 - 0.5%0.8328)*(1 - 0.855)
= 1.1825in2

= 2%(t+ tn)"j(El*t - Fotp) - 2% * (B *t - FHp)*(1 - )
= 2*(0.875 + 0.6)*(1*0.875 - 0.5%0.8328) - 2*0.6*(1*0.875 - 0.5*%0.8328)*(1 - 0.855)
= 1273 in?

Ay = smaller of the following= 1,4949 in?

= 5*(ty - trn)* it
= 5%(0.6 - 0.0172)*0.855*0.875
= 2.18 in?

= 5*(tn - trn)*frz*tn
= 5*(0.6 - 0.0172)*0.855%0.6
= 1.4949 in2

Agt = Leg?*fp
= 0.3752%0.855
= 0.1202 in?

Area = A1+ Axy+Ayq
= 1.273 + 1.4949 + 0.1202
= 2.8881 in2

As Area>= A the reinforcement is adequate.
UW-16(c) Weld Check

Fillet weld: t,j, = lesser of 0.75 ort, or t=0.6 in
te(min) = lesser of 0.25 or 0.7*tpjp = 0.23 in
te(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-¢).
UG-45 Nozzle Neck Thickness Check

tLbugar = P*R;, / (Sp*E - 0.6*P) + Corrosion
= 253.6503*1.15/(17,100*1 - 0.6*253.6503) + 0
= 0.0172 in

" = max[ ty UG-27 » ta UG-22 ]
= max[ 0.0172,0]
= 0.0172 in

1p] = P*R, / (S*E + 0.4*P) + Corrosion
= 253.6503*66 / (20,000%1 + 0.4%253.6503) + 0
= 0.8328 in

1p1 = max][ ty1 , & yGi6 |
= max| 0.8328 , 0.0625 ]
= 0.8328 in

t = min| tp3 , Uy |

= min[0.189,0.8328 ]
= 0.18%in
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tyG-45 = max[ ty, ty ]
max[ 0.0172,0.189 ]
0.189 in

it

Available nozzle wall thickness new, t, = 0.875%0.6 = 0.525 in

The nozzle neck thickness is adequate.
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Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in2)

UG-45 Summary (in)

For P = 253.65 psi @ 125 °F

The nozzle passes UG-45

This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.189

A A | A
required available ALl A As L As s freq inin
0.525

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

Weld deseription

Required weld |
throat size (in)

Aectual weld
throat size (in)

Status

Nozzle to shell fillet (Legy;)

0.25

0.2625

weld size is adequate

Parallel Limit of reinforcement per UG-40

I

Ly MAX(d, Ry, + (t;, - Cp) + (t - C))
MAX(2.3, 1.15 + (0.6 - 0) + (0.875 - 0))

2.625 in

Outer Normal Limit of reinforcement per UG-40

MIN(2.5%(t - C), 2.5%(t,, - Cp) + to)
MIN(2.5%(0.875 - 0), 2.5%(0.6 - 0) + 0)
= 1.5in

Ly

i

Nozzle required thickness per UG-27(c)(1)

L = P*R;, / (Sy*E - 0.6*P)
= 253.6503*%1.15/(17,100%1 - 0.6*253.6503)
0.0172 in

Required thickness t, from UG-37(a)

t; = P*R, / (S*E + 0.4*P)
253.6503*66 /(20,000%1 + 0.4*253.6503)
0.8328 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UG-45 Nozzle Neck Thickness Check

taUG-27 = P*R;, / (Sp*E - 0.6*P) + Corrosion
= 253.6503*1.15/(17,100*1 - 0.6%253.6503) + 0
= 0.0172 in

ty = max[ t; uG-27 > ta ug-22 1
= max[ 0.0172,0]
= 0.0172 in

th1 = P*R, / (S*E + 0.4*P) + Corrosion
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= 253.6503*66 / (20,000%1 + 0.4*253.6503) + 0
= 0.8328 in

th1 = max[ ty1, th UGI16]
= max][ 0.8328 , 0.0625 |
= 0.8328 in

th = min[ ty3 , tpy |

= min[0.189,0.8328 |
= 0.189in

tuG-45 = max[ty, 1y ]
= max[ 0.0172, 0.189 ]
= 0.189 in

Available nozzle wall thickness new, t, = 0.875%0.6 = 0.525 in

The nozzle neck thickness is adequate.
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Nozzle N15C - 3" 150# Water Level Gauge [In Boot] (Nozzle N15B, N17A, & N17B similar) (N15C)

ASME Section VIII Division 1, 2017 Edition

F—*Bﬁ‘fﬁﬂ

Note: round inside edges per UG-76(c)

Location and Orientation

Located on

Nozzle N13 - 36" 150# Boot (N13)
Orientation 270°
Nozzle center line offset to face of parent nozzle {oe"
End of nozzle to shell center 26"
Passes through a Category A joint No
| B Nozzle h
Access opening No

Material specification

SA-105 (II-D p. 18, In. 19)

Inside diameter, new 13"
Nominal wall thickness 1 0.625"
Corrosion‘all.owan.ce 0" "
Projection available outgidé vessei, Lpr 7.06;'
Projection available outside vessel to flange face, Lf 8"
Local vessel minimum thickness 0.5"
bLiquid static head included 7.12 psi
Longitudinal joint efficiency 1
Welds
Inner fillet, Legqq 10.375"
Nozzle to vessel groove weld 0.5"

ASME B16.5-2013 Flange

Description | NPS 3 Class 150 LWN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 388, In, 32)

COMPRESS 2018 Build 7800; 5361
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Blind included No
Rated MDMT -29.8°F
Liquid static head 7.12 psi

MAWP rating

278.75 psi @ 125°F

MAP rating 285 psi @ 40°F
Hydrotest rating | 450 psi @ 40°F
PWHT Vperformed No
impact Tested No
Gasket
Description i Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -29.8°F (Coincident ratio = 0.9022)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = | -29.8°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 Caleulation Summary (in%)

UG-45 Summary (in)

For P = 257.12 psi @ 125 °F

The nozzle passes UG-45

throat size (in)

throat size (in)

Nozzle to shell fillet (Legy)

jeg

.25

0.2625

weld size is adequate |

Calculations for internal pressure 257,12 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

LR =

I

MAX(d: Rn + (tn b Cn) + (t - C))
MAX(3, 1.5 + (0.625 - 0) + (0.5 - 0))

3in

Outer Normal Limit of reinforcement per UG-40

Ly

I

Nozzle required thickness per UG-27(c)(1)

tr n

i

I

MIN(2.5%(t - C), 2.5%(ty - Cp) + te)
MIN(2.5%(0.5 - 0), 2.5%(0.625 - 0) + 0)

1.25in

PR, / (Sy*E - 0.6*P)
257.1156%1.5 / (20,0001 - 0.6*257.1156)

0.0194 in

Required thickness t,. from UG-37(a)

by

P*R/(S*E - 0.6*P)
257.1156*17.5 / (20,000*1 - 0.6*257.1156)

0.2267 in

Required thickness t, per Interpretation VIII-1-07-50

._l—."
I

I

This opening does not require reinforcement per UG-36(c)(3)(a)

P*R / (S*E - 0.6*P)
257.1156%17.5 / (20,000*0.7 - 0.6*257.1156)

0.325in

UW-16(c) Weld Check

Fillet weld: tpj, = lesser of 0.75 or ty ort= 0.5 in
te(min) = lesser of 0.25 or 0.7*tyi, = 0.23 in
tc(actua]) =0.7*Leg = 0.7%0.375 = 0.2625 in

COMPRESS 2018 Build 7800; 5361

A A A
required available At | Az A L As 1 o freq fmin
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.2074 0.625
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
Weld deseription | Required weld | Actual weld Status
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The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-¢).

UG-45 Nozzle Neck Thickness Check

ta uG-27 = P*R;, / (Sy*E - 0.6*P) + Corrosion
= 257.1156*%1.5 /(20,000%1 - 0.6%257.1156) + 0
= 0.0194 in
ta = max[ ty yg-27 > ta UG-22 |
= max[ 0.0194,0]
= 0.0194 in
th1 = P*R / (S*E - 0.6*P) + Corrosion
= 257.1156*17.5 /(20,000%1 - 0.6*257.1156) + 0
= 0.2267 in
thy = max[ ty 5 t UG16 ]
= max][ 0.2267, 0.0625 ]
= ~0.2267 in
th = min[ tp3 , th |
= min[ 0.2074 , 0.2267 ]
= 0.2074 in
tyG-45 = max[ ty , ty ]
= max[ 0.0194 , 0.2074 ]
= 0.2074 in

Available nozzle wall thickness new, t, = 0.625 in

The nozzle neck thickness is adequate.
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Nozzle N16 - 4" 1504 Water Outlet [In Boot] (N16)

ASME Section VIII Division 1, 2017 Edition

18780

Note: round inside edges per UG-76(c)

Location and Orientation

Located on

Nozzle N13 - 36" 150# Boot (N13)

Orientation j0°

Nozzle center line offset to face of parent nozzle ] 6"

End of nozzle to shell center ‘ 26"

Paéses through a Categor& A joint No
| B Noz.z.le

Description

NPS 4 Sch 80S (XS)

Access opening

No

Material specification

SA-312 TP304 Wid & smls pipe (II-D p. 86, In. 42)

Inside diameter, new 3.826"
Pipe nominal wall thickne;s | 0.337"
Pipe minimum wall thickness! 0.2949"
Corrosion allowance 0"
Projection available outside vessel, Lpr 5"
Internal projection, hyey 1.875"
Projection available outside vessel to flange face, Lf | 8"
Local vessel minimum thickness N 0.5"
Liquid static head included 7.12 psi
Longitudinal joint efficiency 0.85
Welds
Inner fillet, Legqy 0.375" |
Lower fillet, Legy3 0.25"

COMPRESS 2018 Build 7800; 5361
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Nozzle to vessel groove weld

105"

Pipe minimum thickness = nominal thicknes

s times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description

NPS 4 Class 150 WN A105

Bolt Material

SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, In. 32) -
Blind included No
Rated MDMT -29.8°F
Liquid static head +7.12 psi

MAWP rating 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydrotest rating 450 psi @ 40°F
PWHT performed No

Iinpact Tested | | No

Circumferential joint radiography |

Full UW-11(a) Type 1

Gasket

Description

Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -29.8°F (Coincident ratio = 0.9022)
Bolts rated MDMT per Fig UCS-66 note (¢) = -55°F

UHA-51 Material Toughness Requirements Nozzle

tp =257.12*1.913 / (20,000%0.85 - 0.6*257.12) = 0.0292"

Stress ratio = t;*E* / (t, - ¢) = 0.0292*0.85 / (0.2949 - 0) = | 0.0842

Impact test exempt per UHA-51(g) (coincident ratio = 0.0842)

Rated MDMT =

-320°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 (in2) UG-45 Summary (in)

For P =257.12 psi @ 125 °F

The opening is adequately reinforeed I'he nozzle passes UG-45

A A A
required | available Ay Az As As | welds treq tinin
08674 | 2.3426 | 1.0436 10.5261 1 0.5678 | -~ | 0.2031 02074 1 0.2949

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

et Required weld | Actual weld
Weld description throat size (in) { throat size (in) Status
Nozzle to shell fillet (Legy) 0.2359 0.2625 weld size is adequate

Calculations for internal pressure 257.12 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

Lr MAX(d, Ry, + (t, - Cp) + (t - C))
MAX(3.826, 1.913 + (0.337 - 0) -+ (0.5 - 0))

3.826 in

I

)

Outer Normal Limit of reinforcement per UG-40

1l

Ly MIN(2.5%(t - C), 2.5%(ty - Cy) + te)
MIN(2.5%(0.5 - 0), 2.5%(0.337 - 0) + 0)

0.8425 in

Inner Normal Limit of reinforcement per UG-40

L MIN(h, 2.5%(t - C), 2.5%(t; - Cyy - C))
MIN(1.875, 2.5%(0.5 - 0), 2.5%(0.337 - 0 - 0))

0.8425 in

1

Nozzle required thickness per UG-27(c)(1)

tn =  P*R,/(Sy*E - 0.6%P)
257.1156%1,913 / (20,000%1 - 0.6%257.1156)
0.0248 in

i

i

Required thickness t,. from UG-37(a)

&

i

P*R / (S*E - 0.6*P)
257.1156%17.5 / (20,000%1 - 0,6¥257.1156)
0.2267 in

Required thickness t,. per Interpretation VIII-1-07-50

t = P*R/(S*E-0.6*P)
257.1156%17.5 / (20,000%0.7 - 0.6¥257.1156)
0.325 in

Il

Area required per UG-37(c)
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Allowable stresses: S, = 20,000, Sy = 20,000 psi
fip =lesserof L or S,/ Sy = |
fip =lesserof L or S;,/ Sy = |

A

I

d¥*F + 2% 4 AP (L - £)
= 3.826%0,2267*1 -+ 2%0.337%0.2267%1%(1 - 1)
0.8674 in2

Area available from I'lG. UG-37.1
A = larger of the following= 1.0456 in2

= d*(E*t - F¥ty) - 2%y * (Bt - FA)*(1 - fp)
= 3.826%(1*0.5 - 1*0.2267) - 2%0.337*(1*0.5 - 1*0.2267)*(1 - 1)
= 1.0456 in?

= 2%(t A+ ) *(Ep*t - FHy) - 2% % (By ¥t - F*ip)*(1 - £pp)
= 2*%(0.5 + 0.337)*(1*0.5 - 1*0.2267) - 2*%0.337*(1*0.5 - 1*0.2267)*(1 - 1)
= 0.4575 in?

A, = smaller of the following= 0.5261 in2

= 5 *(tn - tm)*frZ*t
= 5%(0.337 - 0.0248)%1*0.5
= 0.7805 in2

= 5*(tn - tm)*fr2*tn
= 5%(0.337 - 0.0248)*1*0.337
= 0.5261 in2

Az = smaller of the following= 0.3678 in2

= S¥EHH
= 5%0,5%0,337*1
= 0.8425 in2

= SR
= 5%0.337%0.337*1
= 0.5678 in2

= ¥R
= 2%1,875%0.337*1
= 1.2638 in2

Ay = Leg2*fy
= 0.3752%]
= 0.1406 in2

Az = Leg?*fp
= 0.252%1
= 00625 in?

Area = A+ A+ A+ Ay t+ Ay
= 1.0456 + 0.5261 + 0.5678 + 0.1406 + 0.0625
= 2.3426 in2

As Area >= A the reinforcement is adequate.
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UW-16(c) Weld Check

Fillet weld: tyi, = lesser of 0.75 or t, or t = 0.337 in
to(min) = lesser of 0.25 or 0.7*tyj, = 0,2359 in
to(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-¢).

UG-45 Nozzle Neck Thickness Check

taug27 = P*Ry, / (Sy*E - 0.6*P) + Corrosion
= 257.1156%1.913'/ (20,000*0.85 - 0.6%257.1156) + 0
= 0.0292 in
ta = max[t3uG27,tauG-22]
= max| 0.0292,0]
= 0.0292 in
thi = P*R /(S*E - 0.6*P) + Corrosion
= 257.1156*17.5/ (20,000*1 - 0.6%257.1156) + 0
= 0.2267 in
to1 = max[ tp1 , th UG16 ]
= max[ 0.2267 , 0.0625 ]
= 0.2267 in
th = min[ ty3 , ty1 ]
= min[ 0.2074 , 0.2267 |
= 0.2074 in
tuG-45 = max[ty,tp ]
= max[ 0.0292 , 0.2074 ]
= 0.2074 in

Available nozzle wall thickness new, t, = 0.875*0.337 = 0.2949 in

The nozzle neck thickness is adequate.
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Nozzle N18 - 3" 150# Drain [In Boot] (N18)

ASME Section VIII Division 1, 2017 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Boot Head

Orientation 0° |

End of nozzle to datum line 0"

Calculated as hillside No

Distance to head center, R 0"

Passes .throuéh a Category A joint No
Nozzle

Access opening No

Material specification

| SA-105 (II-D p. 18, In. 19)

Inside diameter, new 3"

' Nominél wa"ll tﬁickness ‘0.625’7'.
Corrogion allowancer ;0" |
Projection available outside vessel, Lpr ! 6.9367"
Projection available outside vessel to flange face, Lf 7.8767"
Local vessel minirﬁum thickness 0.375"
Liquid static head included 7.74 psi
Longitudinal joint efficiency 11

Welds
Inner fillet, Legqy 0.375"
Nozzle to vessel groove weld 0.375"

ASME B16.5-2013 Flange

Description | NPS 3 Class 150 LWN A105

COMPRESS 2018 Build 7800; 5361

97

10/5/2018 - 10:36:57 AM.



Bolt Material

SA-193 B7 Bolt <=2 1/2 (1I-D p. 388, In. 32)

Blind included No
Rated MDMT -29.5°F
Liquid static head 8.02 psi

MAWEP rating 278.75 psi @ 125°F
MAP rating 285 psi @ 40°F
Hydroteslt‘ rating » 450 psi @ 40‘;F
PWHT performed No |
Impact Tested No
Gasket
Description Klingersil C-4401 Synthetic Fiber

Notes

Flange rated MDMT per UCS-66(b)(1)(b) = -29.5°F (Coincident ratio = 0.9053)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UCS-66 Material Toughness Requirements

LWN rated MDMT per UCS-66(c)(4) = -29.5°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 (in2)

UG-45 Summary (in)

For P = 257.74 psi @ 125 °F

The nozz!e passes UG-45

A A ] A
required available At Ag | As | As welds treq tiin
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 0.2074 0.625

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

Weld deseription

Required weld
throat size (in)

Actual weld
throat size (in)

Status

Nozzle to shell fillet (Legy;)

0.2625 weld size is adequate

Calculations for internal pressure 257.74 psi @ 125 °F

Parallel Limit of reinforcement per UG-40

Lr

i

3in

MAX(d, Ry + (t - Cp) + (t- C))
MAX(3, 1.5+ (0.625 - 0) + (0.375 - 0))

Outer Normal Limit of reinforcement per UG-40

Ly

I

0.9375 in

Nozzle required thickness per UG-27(c)(1)

ty =  P*R,/(Sy*E - 0.6*P)
= 257.7361*1.5/(20,000%1 - 0.6+257.7361)

0.0195in

Required thickness t,. from UG-37(a)(c)

L%

0.2077 in

P¥K *D, / (2¥S*E + 0.8%P)
257.7361%0.9%36 / (2%20,000%1 + 0.8%257.7361)

MIN(2.5%(t - C), 2.5%(ty - Cp) + te)
MIN(2.5%(0.375 - 0), 2.5%(0.625 - 0) + 0)

Required thickness t, per Interpretation VIII-1-07-50

[

il

I

0.2692"

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

P*Do*K / (2*S*E + 2*P*(K - 0.1))
257.74%36*1 /(2%20,000%0.85 + 2*257.74*(1 - 0.1))

Fillet weld: tj;, = lesser of 0.75 or t, ort = 0.375 in

te(actual) = 0.7*Leg = 0.7*0.375 = 0.2625 in
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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.

taug27 = P*R;, / (Sy*E - 0.6*P) + Corrosion
= 258.0181*1,5/(20,000*1 - 0.6%¥258.0181)+ 0
= 0.0195 in
ta = max[tyyG-27:taug-22]
= max[ 0.0195,0]
= 0.0195 in
tp] = 0.2293 in
tp1 = max[ ty1 > th UG16 |
= max| 0.2293, 0.0625 ]
= 0.2293 in
t = min[ty3,tpy ]
= min[ 0,.2074 , 0.2293 |
= 0.2074 in
tuG-45 = max| tq , th |
= max[ 0.0195 , 0.2074 ]
= 0.2074 in

Available nozzle wall thickness new, t, = 0.625 in

The nozzle neck thickness is adequate.
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5361 Final BOM

Final Bill of Material

u o foms Jsserson I S ——
i reer revonre oare ;m s i | STO(iK CHECK: 11/29/18
REQUIRED AS INDICATED e o8 11/26/2018 Anadarko TO PURCHASING: 11/26/18
Ship Assy Thk Width Length Material See
Rev| Pcs Mark No. Pcs | Name Description Inches | Inches Inches Seecification Note E Weﬂ_ht Ship To:| PO No. / Vendor Manufacturer HE;\laL:ribzlrab Plate ID
5361-1-1 2 | HEAD |0.85" MIN x 132" OD ASME 2:1 SF=2" SA-516-70 X | 11263 | SLC 44986 CMF Hyundai FA38079
5361-1-2 4 | PLATE |0.875" SHELL, ROLLED 0.875|124.25| 411.938| SA-516-70 X | 50805 | SLC 44980 Evraz Evraz N19015, N19840, | 35U, 36U,
N19841 37U, 38U
5361-1-3 4 | PLATE |0.875" SHELL, ROLLED 0.875|124.25| 411.938| SA-516-70 X | 50808 | SLC 44980 Evraz Evraz ,:l:;.%%?‘i ’:ﬁé%gs;% z]éLLJJY, :;iLLJJ'
5361-1-4 1 | PLATE |1/4" PLATE SK 0.250 | 3.188 9 A-36 X 2 SLC Stock Arcelormittal D0872 38R
5361-1-5 1 | PLATE |1/4" PLATE 0.250 6 9 A-36 4 SLC Stock
5361-1-6 1 | NAMEPL |ASME NAMEPLATE (EMP STD) STN STL - SLC | Purchase by QC
5361-1B-1 1 | PLATE |1-1/2" BASEPLATE W/ HOLES 1.500 22 129 A-36 1194 | SLC Stock
5361-1B-2 1 | PLATE |1-1/2" BASEPLATE W/ SLOTS 1.500| 22 129 A-36 1187 | SLC Stock
5361-1B-3 2 | PLATE |3/4" WEB PLATE SKETCH 0.750 | 53.813| 124.75 A-36 1168 | SLC | 45336 Reliance
5361-1B-4 4 | PLATE |3/4" END PLATE 0.750| 18 53.813 A-36 824 SLC | 45336 Reliance
5361-1B-5 8 | PLATE |3/4" RIB PLATE 0.750 | 8.625 | 25.375 A-36 368 SLC | 45336 Reliance
5361-1B-6 8 | PLATE |3/4" RIB PLATE 0.750 | 8.625 | 13.688 A-36 199 SLC | 45336 Reliance
5361-1B-7 4 | PLATE |3/4" RIB PLATE 0.750 | 8.625 | 10.125 A-36 74 SLC | 45336 Reliance
5361-1B-8 2 | PLATE |3/8" WEAR PLATE, ROLL 0.375| 30 |[175.688| SA-516-70 X | 1121 | SLC | 45335 Ryerson SSAB A810J2 40U
5361-1B-9 2 | PLATE |1/4" PLATE W/HOLE 0.250 2 3 A-36 - SLC Stock
5361-1C-1 1 | FLANGE |20" - 150# RFWN XH BORE SA-105 X | 199 SLC 45009 IPP Norma 1231
5361-1C-2 1 | FLANGE |20" - 150# RF BLIND SA-105 X | 271 SLC 45009 IPP ST&H 805820E
5361-1C-3 1 | GASKET |1/8" - 20" - 150# RING TYPE KLINGERSIL C-4401 KLINGERSIL 1 SLC | 45281 KLINGER
5361-1C-4 2 | PLATE |1-1/4" SKETCH PL W/ HOLE 1.250 3 55 A-36 X 8 SLC | 45335 Ryerson Nucor 8505747 27V
5361-1C-5 1 | PLATE |1-1/4" SKETCH PL W/ SLOT 1.250| 4.188 | 4.813 A-36 X 5 SLC | 45335 Ryerson Nucor 8505747 27V
5361-1C-6 1 | PLATE |1-1/4" SKETCH PL W/ SLOT 1.250| 4.188 | 4.813 A-36 X 5 SLC | 45335 Ryerson Nucor 8505747 27V
5361-1C-7 1 | ROD |[1"DIAROD W/ HOLES 15.5 A-36 3 SLC | 45335 Ryerson
5361-1C-8 1 | ROD |3/4"DIAROD, BEND 12 A-36 X 1 SLC Stock Nucor PL16105676
5361-1C-9 20 | STUD |1-1/8" DIA FULL THREAD 6.25 SA-193-B7 35 SLC | 45302 UINTAH
5361-1C-10 40 | NUT |1-1/8" HEAVY HEX SA-194-2H 23 SLC | 45302 UINTAH
5361-1C-11 2 |WASHER|1" STANDARD ROUND STEEL - SLC | 45302 UINTAH
5361-1C-12 2 |COTTER|1/4" DIA COTTER PIN 15 STEEL - SLC | 45302 UINTAH
5361-1C-13 1 | PIPE |20" NOM XH 0.500 8 SA-106-B X | 69 SLC 45009 IPP uss MA6721
5361-1C-14 1 | PLATE (3/4" CIRC PL 20.25" ID x 33.5" OD 0.750 | Shop to Form SA-516-70 X | 119 SLC | 45335 Ryerson SSAB A81210 39U
5361-1D-1 1 | FLANGE |36" - 150# SERIES "B" RFWN XH BORE (35" I.D.) SA-105 X | 270 SLC 45009 IPP Coastal ACDXJ
5361-1D-2 2 | FLANGE (24" - 150# RFWN XH BORE SA-105 X | 542 SLC 45009 IPP ST&H N13378
5361-1D-3 3 | FLANGE (6" - 150# RF HB LWN NS 9 SA-105 X | 239 SLC |45008 Ameriforge FvC DVB
5361-1D-4 1 | FLANGE |4" - 150# RF HB LWN NS 12.25 SA-105 X | 80 SLC |45008 Ameriforge FVC EKR
5361-1D-5 3 | FLANGE (3" - 150# RF HB LWN NS 9 SA-105 X | 114 SLC |45008 Ameriforge FVC BWL, DXN
5361-1D-6 1 | FLANGE |3" - 150# RFWN XXH BORE SA-105 X 13 SLC 45009 IPP ST&H 012898F
5361-1D-7 3 | FLANGE (2" - 150# RF LWN 9 SA-105 X | 44 SLC |45008 Ameriforge FvC DGT
5361-1D-8 | 1 |COUPLING|2" - 6000# FULL SCRD 3375 SA-105 x| 8 | sLc| 45009 PP B;;g‘zy 1133

5361 Final BOM
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5361 Final BOM

Final Bill of Material

u N [ ———
T oAt ;m s cusmMs; | STO(iK CHECK: 11/29/18

REQUIRED AS INDICATED - o8 11/26/2018 Anadarko TO PURCHASING: 11/26718

Ship Assy Thk Width Length Material See
Rev| Pcs Mark No. Pcs | Name Description Inches Inc_hes Inches Seecification Note E Weight | Ship To:{ PO No. / Vendor Manufacturer HE;\laL:ribzlrab Plate 1D

5361-1D-9 | 2 | PIPE |24" NOM XH 0.500 95 SA-106-B x| 109 | sLc | 45009 IPP uss MA2116

5361-1D-10 | 1 | PIPE [3"NOM XXH 0.600 10 SA-106-B x| 16 | stc | 45009 IPP TMK 478063

5361-1D-11 | 1 | PIPE |3"NOM XH, SKETCH 0.300 2 SA-106-B x| 2 | sic| 450091PP |Arcelormittal 1609658

5361-1D-12 | 1 | PLATE [1/2" PLATE, ROLLED w/4" TANS 0500|10.938| 1195 | SA-516-70 X | 173 | sLc | 45335Ryerson |  Nucor 8505498 30U
5361-1D-13 | 1 | PLATE |CIRC 36.25 ID x 63 OD ROLL 1.000 SA516-70 X | 616 | SLC | 45335Ryerson |  Nucor 8505555 28U
5361-1D-14 | 2 | PLATE [CIRC 24.25 ID x 44.5 OD ROLL 0.750 SA516-70 X | 474 | sLc | 45335Ryerson |  ssaB AB1210 30U
5361-1D-15 | 1 | PLATE [PLATE CIRC 10.50" DIA 0.500 A-36 12 | SLC | 45335 Ryerson

5361-1D-16 | 1 | PLATE |1/2" PLATE (VORTEX BRK) 0500 6 8 SA-516-70 x| 7 | sLc | 45335Ryerson |  Nucor 8505498 30U
5361-1D-17 | 2 | PLATE |1/2" SKETCH PL (VORTEX BRK) 0500 375 | 6 SA-516-70 X| 6 | sLc | 45335Ryerson |  Nucor 8505498 30U
5361-1D-18 | 1 | FLANGE [6" - 150# RF BLIND SA-105 x| 25 | sLc | 45289 MwPS RNG 5012

5361-1D-10 | 1 | FLANGE [3" - 150# RF BLIND SA-105 X| 11 | sLc | 45289 MWPS | Boltex T217

5361-1D-20 | 1 |GASKET|1/8" - 6" - 150#, RING TYPE, C-4401 KLINGERSIL 1 | sLc | 45281 KLINGER

5361-1D-21 | 1 |GASKET|1/8" - 3" - 150#, RING TYPE, C-4401 KLINGERSIL - | sLc | 45281 KLINGER

5361-1D-22 | 8 | STUD [3/4" DIA. FULL THREAD 425 | SA-193-B7 4 | sLc | 45302 UINTAH

5361-1D-23 |16 | NUT |3/4" HEAVY HEX SA-104-2H 3 | sLc | 45302 UINTAH

5361-1D-24 | 4 | STUD |5/8" DIA. FULL THREAD 375 | SA-193-B7 1 | sLc | 45302 UINTAH

5361-1D25 | 8 | NUT |5/8" HEAVY HEX SA-104-2H - | stc | 45302 UINTAH
5361-1E-1 | 1 |HOUSNG [VANE PAK HOUSING (BY AMACS) SA516-70 x| 303 | sLc F'::’L“Sstzfnt:’y Nucor 8507558
5361-1E2 | 1 |VANEPAK|[VANE PAK W/ DISTRIBUTOR (BY AMACS) 304L SS 500 | SLc F'::’L"Sstzfni:’y
5361-1E-3 | 1 | PLATE |1/2" WEIR PLATE, SKETCH 0500| 32 [112125| SA-516-70 X | 360 | sLC | 45335Ryerson |  Nucor 8505498 30U
5361-1F-1 | 4 | PLATE [1/2" PLATE, SKETCH W/HOLES 0.500|50.125| 100.25 | SA-240-304 X | 175 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1F-2 | 2 | BEAM [W6x20 W/HOLES & SLOTS 1235 304 S5 412 | sLC | 45349 Ryerson
5361-1F-3 | 4 | PLATE [1/2" PLATE, SKETCH W/HOLES 0500 6 7 SA-240-304 X| 23 | sLc | 45335Ryerson | NAS ALOW 20U
5361-1F-4 | 4 | PLATE [1/2" PLATE, SKETCH 0500| 525 | 7 SA-240-304 X| 17 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1F-5  |156| NUT |3/8" HEAVY HEX 304 S5 5 | SLC | 45302 UINTAH
5361-1F-6 | 2 |BAFFLE|DISTRIBUTION BAFFLE (BY AMACS) 304L SS 900 | sLc FlgEISStZ?nUL?y
5361-1G-1 | 1 | PLATE |1/2" PLATE, SKETCH W/HOLES 0.500| 30 36 | SA-240304 87 | sLC | 45335 Ryerson
5361-1G-2 | 1 | PIPE |24" NOM XH, SKETCH 0.500 18.688 | SA-312-TP304 144 | sLc | 45289 MWPS
5361-1G-3 | 1 | PIPE |24" NOM XH, SKETCH 0.500 2375 | SA-312-TP304 145 | sLc | 45289 MWPS
5361-1G-4 | 1 | PIPE |24" NOM XH, SKETCH 0.500 10.563 | SA-312-TP304 X| 59 | sLc | 45289 MWPS | Outokumpu 4419017
5361-1G-5 | 2 | PLATE |1/2" PLATE W/HOLES 0500 4 12 | sA-240304 13 | SLC | 45335 Ryerson
5361-1G-6 | 4 | PLATE |1/2" PLATE, SKETCH 0500 225 | 35 | SA-240-304 4 | sLc | 45335 Ryerson
5361-1G-7 | 2 | PLATE |1/2" PLATE W/HOLES 0500 25 | 70 | SA-240-304 X| 49 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1G-8 | 2 | PLATE |1/2" PLATE W/HOLE 0500| 55 | 7.813 | SA-240-304 X| 12 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1G-9 | 4 | PLATE |L/2" PLATE, SKETCH 0500 4 | 9688 | SA-240-304 X| 20 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1G-10 | 1 | PLATE |1/2" PLATE, SKETCH W/HOLES 0500 6 12 | sA-240304 X| 10 | sLc | 45335Ryerson |  NAS ALOW 20U
5361-1G-11 | 1 |DIFFUSER|INLET DIFFUSER ASSY (BY AMACS) 304L SS 942 | sLc FlgEISStZ?ni?y
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5361 Final BOM

Final Bill of Material

u o omme [sserson I S ——
T oAt ;m s cusmMs; | STO(iK CHECK: 11/29/18
REQUIRED AS INDICATED e o8 11/26/2018 Anadarko TO PURCHASING: 11/26/18
Ship Assy Thk Width Length Material See
Rev| Pcs Mark No. Pcs | Name Description Inches Inc_hes Inches Seecification Note E Weight | Ship To:{ PO No. / Vendor Manufacturer HE;\laL:ribzlrab Plate 1D
5361-1H-1 1 | FLANGE |36" - 150# SERIES "B" RFWN XH BORE (35" I.D.) SA-105 X | 270 SLC 45009 IPP Coastal ACDXJ
5361-1H-2 1 | PLATE |1/2" PLATE, ROLLED w/4" TANS 0.500| 55.25 | 119.5 SA-516-70 X | 874 SLC | 45335 Ryerson Nucor 8505498 30U
5361-1H-3 1 | HEAD (0.375" MIN x 36" OD ASME 2:1 SF=2" SA-516-70 X | 228 SLC 44997 CMF Nucor 8505299
5361-1H-4 1 | FLANGE |4" - 150# RFWN XH BORE SA-105 X 16 SLC 45009 IPP RNG H6336
5361-1H-5 5 | FLANGE |3" - 150# RF LWN 9 SA-105 X | 127 SLC | 45008 Ameriforge FvC C1000AF
5361-1H-6 1 | PIPE |4"NOM XH, SKETCH 0.337 9.25 | SA-312-TP304 X 10 SLC 45009 IPP Seah N08288
5361-1H-7 1 | PIPE [4"NOM XH, SKETCH 0.337 24 SA-312-TP304 X 26 SLC 45009 IPP Seah N08288
1 5361-1H-B GASKET |1/8" - 36" - 150# SERIES "B" RING TYPE C-4401 KLINGERSIL 1 SLC | 45281 KLINGER
44 5361-1H-C STUD |7/8" DIA FULL THREAD 6.75 SA-193-B7 51 SLC | 45302 UINTAH
88 5361-1H-D NUT |7/8" HEAVY HEX SA-194-2H 26 SLC | 45302 UINTAH
5361-1J-1 2 | FLANGE |20" - 150# RFWN XH BORE SA-105 X | 399 SLC 45009 IPP Norma 1231
5361-1J-2 2 | FLANGE |20" - 150# RF BLIND SA-105 X | 541 SLC 45009 IPP ST&H 805820E
5361-1J-3 2 | GASKET [1/8" - 20" - 150# RING TYPE KLINGERSIL C-4401 KLINGERSIL 2 SLC | 45281 KLINGER
5361-1J-4 4 | PLATE |1-1/4" SKETCH PL W/ HOLE 1.250 3 55 A-36 X 16 SLC | 45335 Ryerson Nucor 8505747 27U
5361-1J-5 2 | PLATE |1-1/4" SKETCH PL W/ SLOT 1.250| 4.188 | 4.813 A-36 X 9 SLC | 45335 Ryerson Nucor 8505747 27U
5361-1J-6 2 | PLATE |1-1/4" SKETCH PL W/ SLOT 1.250| 4.188 | 4.813 A-36 X 9 SLC | 45335 Ryerson Nucor 8505747 27U
5361-1J-7 2 | ROD [1"DIA ROD W/ HOLES 155 A-36 7 SLC | 45335 Ryerson
5361-1J-8 2 | ROD |3/4"DIA ROD, BEND 12 A-36 X 3 SLC Stock Nucor PL16105676
5361-1J-9 40 | STUD |1-1/8" DIA FULL THREAD 6.25 SA-193-B7 70 SLC | 45302 UINTAH
5361-1J-10 80 | NUT |1-1/8" HEAVY HEX SA-194-2H 46 SLC | 45302 UINTAH
5361-1J-11 4 |WASHER|1" STANDARD ROUND STEEL - SLC | 45302 UINTAH
5361-1J-12 4 | COTTER |1/4" DIA COTTER PIN 15 STEEL - SLC | 45302 UINTAH
5361-1J-13 2 | PIPE |20"NOM XH 0.500 20.563 SA-106-B X | 357 SLC 45009 IPP uss MA6721
5361-1J-14 2 | PLATE |CIRC 20.25 ID x 39" OD ROLL 1.000 SA-516-70 X | 586 SLC | 45335 Ryerson Nucor 8505555 28U

5361 Final BOM
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g - p Commercial Metal Forming - O PACKING LIST
@ Commercial 341 West Collins Ave
Metal Forming  Orenge, CA 92867 SHIPMENT NO. 300227
PHONE: 714.532.6321 PAGE NO. 2
FAX:
SALES ORDER  CUSTOMERNO. P.0. NUMBER P.O.DATE  S.0.DATE PLANT
999118 17913 0044936 09/21/18 09/21/18 OCW
S50ILD TO: EATON METAL PRODUCTS* SHIP DATE: 11/16/18
4800 YORK ST.
DENVER, CO 80216 PREPAID&ALLOW.-FOB DE
B/L NO. 259767

SHIP TO: EATON METAL PRODUCTS
844 5. CHESTNUT STREET

SALT LAKE CITY, UT 84104 MTR'S WITH SHIPMENT
Usa
ITEM PART NO. DESCRIPTION REL, REQ DATE DUE QTY SHIP QTY
1 6392113201000  132"0D X 1"NOM SE 2:1 1 11/16/18 2 2
SAS516-70 :

2"SF BEVEL PER PRINT
SAS16-70 MTRS 54204%
{.85"MIN})
$1-1
HEAT: JJP=FA38079 SLAB: P30709

7

ol ‘ui

CARBON STEEL PARTS WHICH WERE COLD

FORMED COMPLY WITH ASME SECTION VIl

DIV. 1 UG- j J& UCS-780.

PARTS: WERE NOT HEAT TREATED
WERE HEAT TREATED

ALL FARTS COM;@:Q' WI'N-I UG-81

CERTIFIED BY: N

CMFPELST
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!i !I ' MILL TEST CERTIFICATE

SN2 ok ERA U AXAYUT 15

'-13: AuthrganusRa Sonysk-Eup, Dargn_Sl Chugnae, Korea
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Ao . $E170400142
= " .
Cnmm'f ity :Hot Rolled Steel Plats ?ﬂﬁmer IAMERICAN ALLOY fﬁ;ﬁcﬁfm T 20170801-P5-022-013
HERH st . FES . ' et .
Speatication T ABME SAT16-7CL2013)/ASTM A515-70{20015) Cortactor *METAL ONE AMERICA, INC. ) Date of sste. 12017-08-01
e e S
210 X100
Tersde Test Cherricz] Cemposinilo} s . :
A sy | BB ez | mzas é" \L X 5 411100 5110000
Dimensen Qurty| gy | Poter | Aedcitie | 5[V %\&mmmwgc@wkpu@anammmnvﬁcea
> oF wma T [ | & A LR S RN E S N R R 3|
AT 7§ 7436 | roORS | cABssgrem | T | 9492 5S|4 2 U7 dr [a9s 1| a5 | 4] 1] 5 2| 8 16|21 245 |48
R aFivpclog i T4% | PAITR FRESENFS2 T 3452|5246 48 ) 2 L [1713] 357 1.1331135 LR 3 | JB| S|y 2 Li 45 | 48
weeSh TR0} tae 2 14872Ka
e Qenaition of sopply t As—Relied =
e Test Conpon iHeat Treaiment v

h Mg Ao + Appicatle testImms— Tornsa Test :
== Wehod A -+ J Namaking Tmes 1) — Hesbrg Temp 00, Heafing Rate 170G Mt atabove 400°C, Hodhng Tins? 30 Mn, Cocing Rae A Cocl
wor(otTold  bee 105 3835030 PO/Confect oLt 111008
ek Grda ot +v 105 385805040 Coa(CBY. e=c+mvs+w+o.u)f15+(mm+%

I

—riastfem e
. APPROVED
25 a4 Ad
Fosillon - T+ Top, wEMiddly, B:Bottom — e _ Al
Tunslie tost — Olrection®Transverse, YF Mid @ 2 [02% off—set), 5 (0.5% undedoad), U (Upper yneld paint), L {Lawer vield polm) CM F
N Dlvisuon =, CiCheck analysis, LiLadle analysis
Q i . -
T
E
* The plaie is {ully kliled and fine greined steal. Rasic oxygen procese and Vacuum degassing process were applled.This Mill Test Certlicute |a lssued In zccordance wit EN 10204 Type 3.1
. Elgrabre
715 g 2 AT i) ER I TR S &L %k
WE PEREEY CRATFY THAT THE MATERAL HAS REFEN MADE AND TESTED N ACCORDRNCE Wl THE ABGVE SPECIFICATION AND THE FEQUIREMENTS R
[Chief OF Cualfly Assuanca Taem
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= EVRAZ|oonc s REPORT OF CHEMICAL/PHYSICAL TESTS CERTIFGATE NG | ATE PIGE
Evraz Cregon Steel 14400 N, Rlvergate Blvd,, Portland, Cregon 97203 164358¢ Dec 21, 2018 1
MILL ORDER NO. DATE
s EATON METAL PRODUCTS CO ~ EATON METAL PRODUCTSE CO. 329921
ISO 9001 0 PO BOX 16405 844 CHEESTNUT STREET CUSTOMER ORDER NO.
X Il:-l STOCKYARD STATION ‘ SALT LAKE CITY, UT® 84104 0044980
MIEEIBFEIED) DENVER, CO 80216 JUREQ. WO,
€ \ -
%mpnov“& T Us : : ‘ 5361L-801 01031
o SHIPPING ND. DATE
. . 16435859 i2/21/2018
THIS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURGHASE ORDER REQUIREMENTS CARRIER
CARBON STEEL PRESSURE VESSEL QUALITY PLATE ASTM A516-17 GRADE 70 ASME SA516 - Trinity Transport
GRADE 70 2017. AS ROLLED KILLED FINE GRAIN NO WELD REPAIR. PRESSURE VESSEL CAR/TRUCK NO.
QUALILTY, ) . ‘ 4F002
= AL PROPER
YIELD | TENSILE |% ELOMG | HARDNESS |BEND
TBit0 DESCRIPTION HEAT NO. | SLAB |PSIX 100 [PSIX 100 | 6 2° | %RA | BHN |TEST IMPACTS
1 |0.8750 X 126.000ME X 413,500
PT# SA-516-70 ™ \
1 PC 12929 LBS *|N15015 |A32 \1:570\\ 788| 29{---- - -- 35U
2 PCS 25858 LBES *|w19840 |az22 \560\’ 7807 23| 36U & 37U
1 pC 12929 LBS *|N19841 |A23 575 810| 23}---- - — 380
4 PCS 51716 LBS. TOTALS
PO# 44980
5361
rMicH[-R
N
\/ f AT AR
HEAT NC. C Mn [V P ] Si Cu .| Ni v [ Cb Al Cr | Mo Ti B N Ca CE | Mglyatd Bn
LngUls L19 .34 | .013 [.008 |28 .01 [.05 [025 .000 [.045 [ .02 | .00 | .000] .000CO
N19840 19 .35 |.¢12'|.006 |31 .02 | .05 L024 .000 |.034 | .02 | .00 | .000| 0000
'N19841 20 [L.33 |.013 [.006 [30 .01 | .05 024 .000 |.041 | .02 | .00 | .000| .0000
HEATE INDECATED WITH| (+) WERE MELTED| & MAJLIUFACT‘JRED IN THE| USA. HEATS INDICATED WITH |(*) WERE ROLIED IN |TEE |USA.
Ceeaen- | ERD DF REPORT .|.....L / i o
| cerlify the above to be correct as contalned in the records of EVRAZ INC. NA By i Aaron Capps

Quality Coordinator



=EVRAZ «wonc

REPGRT OF CHEMICAL/PHYSICAL TESTS CERTIFICATE NO. | OMIE PAGE
Evraz Cregon Steel 14400 N. Rivergate Bivd,, Porfland, Oregon 97203 1643429 Dec 19, 201 1
MILL ORDER NO. DATE
s EATON METAL PRCDUCTS CO - EATON METAL PRCDUCTS CO. 329921
ISO 9001 ') PO BOX 16405 844 CHESTNUT STREET CUSTOMER ORDER N
L STOCKYARD STATION SALT LAKE CITY, UT 84104 0044580
WEBLSTEERT D\ oewver, co 80216 JOB/REC, 0.
‘fmwmoﬁ? T Us 536L-5S01 01031
’ O SHIPPING NO. DATE
_ 1643429 12/19/2018
THIS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURCHASE ORDER REQUIREMENTS CARRIER
CARBON STEEL PRESSURE VESSEL QUALITY PLATE ASTM A516-17 GRADE 70 ASME SA516 Trinity Transport
GRADE 70 2017. AS ROLLED KILLED FINE GRAIN NO WELD REPAIR. PRESSURE VESSEL CAR/TRUCK NO,
QUALITY. 14
r AL PRODPER
D DESCRIFTION WEAT NO. | SLAB | Sl 100 | PSI 100 | & 2| wRa | BN |TEST IMPACTS
1 /0.8750 X 126.000ME X 413,500
PT# SA-516-70 N %
1 PC 12929 LBS “|N19008 {A33 “\.*575 790| 23—y -3
1 pC 12929 LBS ~ 9199833 |A23 x."’ 575) ¥ B10 23[—-" ------------------- 320
1 pC 12929 LB& ~InN19841 |a27 | W 575 \': BLO| 25| o]mmmmo e d e 34U
1 pC 12929 LBS ~IN20370 |a22 | "ses| Yeooj2z( o | | 33U
4 PCS 51716 LBY TOTALS 5361 PO 44050
Q)\ mlcHe (-
N\ \
N (3 & &
: HEAT NO. C Mn P ) 5i Cu Ni V Cb Al Cr Mo Ti 8 N Ca CE | Mg the
\0 W19008 [ 20 [L.31 [.015 |[.006 [28 .01 .05 [024 .000 [.037 [.02 [ .00 [ .000] .0000
%?)d“msau .20 [L.39 | .012 |.004 [32 .02 | .05 L024 .000 |.039 | .02 | .00 | .000} .0000
3_)\\)“1\119341 .20 .33 |.013 |.006 [30 .01 | .05 | 024 .000 [,041 | .02 | .00 | .000D| .0000
:2 "N20370 19 [L.33 | .015 |.005 |33 .01 | .05 024 .000 [,0o40 | .03 | .00 | .002] .0000
HEATE INDLCATED WITH (+) W#.RE MELTED| & MA%TUFACTURED IN THE| USA.| HEATS INDICATED WITH (") WHRE ROLIED IN [THE |USa.
/ R
AN . END OF REPORT ........ o
| certify the above to be correct as contained in the records of EVRAZ INC.NA By Aaran Capps

Quality Coordinator




To: EATON METAL PRODUCTS

- | oa/te/2017 From:AMERICAN ALLOY STEEL, INC.
| .o #: 0043258 S.0.f#: 580058 AR PLE: 5187341
Ttem: 1 (1 PC} L/4v X 96 X 240%
TAG: MARKE 1B-1
. AtcelorMit
TEST CERTIFICATE
ARCELORMITTAL PLATE LLC PAGE NO: 01 OF 08
SHIP TO: FILE NQ: 0284-01-43
ICAEN ALLOY BTEEL " MILL ORDER NO: B80489-0072
0 BROL TRACK 21 MELT. NO: DORT2
6 50 ¥ ERIE AVE SLAB NO: 38
OWASSO OK 00000 DATE: 07918/17
BOLD TO: SEND 'TO: -
AMERICAN ALLOY STEEL, INC 0; ¢
P, 0. BOX 40469
ROUBTON TX  77240-0469 _
i _
§TEEL PLATE DIMENWNSIONS / DEBCRIBTION
TOTAL PIECE
OTY GAYGE WIDTH LENGTH DEBCRIPTION WEIGHT
) .25 95" 240v - RECTANGLE 16344
CUBTOMER INFORMATION Crrled s n sy of 8t
CUSTOMER PO: 111583-CK AMBRICAN ALLOY STERL, i 0.
WA
BPECIFICATION({S)

THIS MATERIAL HAZ BEEN MANUFACTURED
ORDER REQUIREMENTS AND SPECIFICATION(S).

ABTM AS16 YR 10 GR 70
AT ABY6 ¥R 10 GR &5
ASTM A516 ¥R 10 GR &0
MEME 8ABIS ED 15 GRADE 70
2aME. 8AE16 ED 1 E 65
ASME SABI6 ED 15 GRADE 60
ERODUET OF COIL
T SYSTEMS FOR_MANUEAC
g 112008 (€ EIFICATE WO, 30130) AKD
(CuRR TP CATE NG . 450D
CHENICAL COMPOSITION {wgf: FOR ALL ELEMENTS
wy NP
MELT:DO8T2 ;20 .93 015
y Yf B
MEL:DOBYZ .002 003 0002

E&\Jlewi& +a 2o\ 7 ASME S-tcfjfh'

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATE LLC
QUALITY ASSURANCE LABORATORY
13% MODENA ROAD

COATESVILLE, PA 18320

‘I‘ESTEIJ IN ACCORDANCE WITH PURCHASE

orF THIS FRODUCT ARE CERTIVIED

150 14001;2004

EXCEPT H {PFPM)

g cu N8 Rr ¢
Go¢  “he Vol Mg Sy Mo
AL CB
.0ls 601
an Tj—- g%
e
.t
o
ey
i = P T
SUPERVISOR ~ TESTREPGRTING —

LOGC TRAN



1

0B/29/2017 YFrom: AMGCRICAN ALLQY &TEEL, INC.

To: EATON METAL PRODUCTS

P.O.H#: 0043258 §5.0.4: 580058 nA APL,.#: 5187341
Ttem: 1 (1 PC) 1/4“ ¥ 98" X z4a0r .
TAG: MARK{ 1B-1
TEST CERTIFICATE
S R Brame,
MILL ORigf:'E RO! BOA8G-F02
MELT RO: DGBYZ
8LAB WO: 39?
DATE: 07/18/17
HEAT TREAT CONDIYION BET TWO
' MAT,
OR HEAT TREAY NOM ROLD COOL
TEET DESCRIPTION TEMP MINS MIED
TEST ONLY NORMAT.TZT 16508 20 ATR COOL
TENSILE PROPERTIES SET TwWwo
: ELORGATIO
g \, i \ e, AR R
NG~  LOC DIR BEI X 100 PET X 1000 LG%B &
4
, BOT, TRENE, 55 75 8.00" 22.0
MID, T . 5 7 00 9304
TOR Tgﬁﬁ . 5? 7; g.o "o23.0

WE HEREBY CERTIFY THE ABOVE
INFORMATION IS CORRECT:

ARCELORMITTAL PLATE LLC
QUALITY ASSURANCE LABORATORY
138 MODENA ROAD .
COATESVILLE, PA 18320

SUPERVISOR — TEST REPOETING
LOG TRAN



0B/29/2017 Irrom: AMERICAN ALLOY STEEL, INC.

Toy EATON METAL PRODUCTS

AA PLif: 5187341

P.O.#; 0043258 8.0.#: 5g0O058
Ttem: 1 (1 PC) 1/4% X 96% X 240"
TAG: MARKH# 1B-1
TEST CERYIFICATE
DAGE NO: Q4 ?F’ 05
MILL ORDER RS: 25448 45s
MELT NO: DO8T2
BLEB NO: 3
DATE 0%?18/17

BENERAL INFORMATIORN
EL HAS ENMEL'I‘EDANDMMKIF
'I‘ESTCER‘I‘S AR%E REPARED I
UTLINED IN EN10204 ;2004 T‘.'KI?E
MERCURYOR}E CURY ¢
ALLS’%EELHAE EN MARUGFACTURED I
i)

WWH . U8A . ARCEXORMITTAY, , COM,

USED T

UNDS NOT .
COF ARGEL%?TTAL PLATE LII:I'C PRDDUCTB

TURED IM THE U,.S.A,
OIfD WITH PROCEDURE

N THE

E U.8.4,
ACID SOLUBLE WM 5.
FOR MORE TWFORMATION AND 5ROCESSING GUIDELIRES, REFER 70

MERCURY OR MERCURY COMPOUNDS ARE NOT USED IN THE MANUFACTURE Of

ARCELOBMITTAL PLATE LLC PRODUCTS,

B/L #17519 TIPR 80714

WE HEREBY CERTIFY THE ABOVE
INFORMATION |18 CORRECT:

ARCELORMITTAL PLATE LLC -
QUALITY ASSURANCE LABORATORY
139 MODENA ROAD

" COATESVILLE, PA 19320

R

. ;-—oa"""'"—"“- A,

W-_,

SUPERVISOR ~ TEST REPORTING
LOC TRAN




To: EATON METAL PRODUCTS
Ab PLH: 5187341

08/29/2017 From:AMERICAN ALLOY STEEL, INC,
P.O.#: 0043258 5.0.#: 530058
Ttem: 1 {1 PC) 1/4" X 56" X 240V

TAG: MARK# 1B-1

TEST GCERTIFICATE
PAGE NO: Qb OF. 05
) TLE NO: 0284-01-43
MILL ORDER NO: 80453~00
. uo. Do872
SLAB G 39?
DATE: 07/716/17

HMEXICAN GOVERMENT PRODUCT IDENTIFICATION REQUIREMENTS:
01l. PRODUCT DESCRIPTION: HOT ROLLED CARBON STEEL PLATE COT TO LENGTH

02. 'TYPE OF STEEL: NON-ALLOY
03, TYPE OF COATING UBED: N/k
Q4. TYPE OF FINISHING OR COMPLEMENTARY MANUFACTURING: M/A

05, PROPRIETARY STANDARD: A TM AS16 ¥R %0 g: Eg
: 10

18 ¥R

11 y%b 18 GRADE 70
gﬁ?lg ED 15 GRADE 65
8abl6 ED 15 GRADE 60

06. PRODUCT PRESENTATION: PLATHE
07. ACCESSORIES INTEGRATED TG THE GOOD: N/A
08. PRODUCT DIMENSIONS: GAUGE ¥IDTH LENGTH NGRS

’ 6.35MM  2438.4MM 096 " MILLIMRTERS
04, TECENICAY, SPECIFICATION: N/A :
10, ENYBICAL SPECIFICATIONS: WORMALIXE
11. COUNTRY OF ORIGIN: USA ,
12, CHEMICAL COMPOSITION: (WEIGHT %) DETAILED IN MILL TEST REPORT

13, DRODUCING MILL: ARCELORMITTAL PLATE L
- SUBERVISOR okar REBORTING, QUALITY, 930

9 ENA ROAD
CQATEBVILLE, PA 18320

AIR COOL ’

CDNTACT BERBON

PHORE ;

EMATL :

14, CERIFICATE NUMBER: DOST2
15, PLATE IDENTIFIER: 38A

(610& 236-7579
1LOC, TRAN@ARCELORMITTAL COM

WE HEREBY CERTIEY THE ABQVE
INFORMATION 13 CORRECT:

ARCELORMITTAL PIATE LLC e T e
QUALITY ASSURANCE L ABORATORY -~
139 MODENA ROAD SUPERVISOR - TESTREFORTING

LOC TRAN

COATESVILLE, PA 19320



S SAB Test Certlflcafe

1770 il Shwrp Ruul cvn(d Mus\.ntuu: 1A 52761-9412, US '

Forin TG Revision 23 Daie 7 Feb 2018

Lstemers

Custamer 1,0, No.t 4500000643 { Mill Order No.y  41-550133.01 l Siﬂpp[u? hiawifesl ;- AETOS5227)
0 \ & BON, (NC. =
;‘wfgggﬁsﬂ‘}ﬁ,ﬁff& Dggf Frodnct Desctiplon: ASY ARG mummML SAB16-70(17) Solp Pale 13 Oc5 | Cert ot 6177010 ]
PO ROX 91401 Cor( ate: 15Dt i8 (I'nge Fof 1) .
LUBLOCK B . . . ]
TX 794901401 i
_ . Sige; 0,375 X 96.00 X 240,00 (1)
] Tested Pleees %, Tenslles Chtncpy Impaet Tesly T
Tleat I Tested Tsf) Y84 UTY  [SRAFlong % |Tst Abs, Rucrgy (L) % Slwear Tt | Tst]¥st | "BDWLYL
('] o) © Thickoess ] Loc\N('KS}) -J[(SI) Zin Riz [Dir | Iinednesa £ 2 3 Awg [0 2 3 Avg |Tmpf Dk th Tmp %Shr
ABIO)E NIenY] lo.:szu{‘,%nr)' Tl 5 1 29 T |
1lent \ \ \ \"\. \ Ll\cnucnl Annb :is } :
14 Tol Al ORGN
ABIDI Y l..l? F.a:s K oiu 002L17 T nzal o ! 23 1. 09J 3 ] 03 lﬂooj 024J oo oooz} 33 J A

" KILLND -STHEL

" 0¥ THIS PRODUCT.

KILLED STREL,

PROVUCED TO A FINR CRATIN PRACTICE

MERCURY IE NOT A ME‘I‘?\LLURGI‘WJ COMPONENT OTF THE S'thlJ AND KO MCRCURY WAS INTENTIONALLY hUlJlJ') "DURING THE MANUFACTURR

- BV {I1V).

e O+ N'N'/G + (CREMD+YY /8

-k

fRTAL0) /25

NACRE MRO175/189015156-

2015 AMNGBE A2.1,3 COMPOLIRNT

'R EN 10704:2004 INS PECTIOH CER'TIFICATE 3.1 t.Cl!»!PLII\N'f’
loot MEFCRE ARD MANUPACTURED 1IN THR USA,

Nrinn Wales
e ¢

THRSTED I ACCORDANCH WHTI, AND MEETS TIIY

Lust Part £ 1 160004835
. : RIQUIEMENTS GF, TG ATPROPRIATE SPECIFICATION

&

(AT -

NG WELD RRPAIR WA WERN PERFORMED ON THLZ MATERIAL. C
PRODUCTS SHIMPRD: : ""5 5 5"
¢ ABTIOLR C5d LCRY: 8, LBS; 19500 Oqé
Mkt B~ F
Ll )
po b . \= QUALITY & "~
& 5/
o
" ‘ WL IEIGIEY CRRTIHY TIIAT TS MATHRIAL WAS

OULICT




S36(~/ Riulmwu:i 10 22V 4smE <o b‘f':qﬁ__ﬂ

i ij: |~ | i E¥<7
“““ - o

V NORMA (INDIA) LIMITED )

48,Site 1V industrial Area, Sahibabad, Ghaziabad-201010 (U.P) INDIA Works Test Certificate

Tek Di-12p-2B9609), 2895404 Fax: 91-120-2895930 E-puail: parmaindia@grnail. com ) :
NORMA/LAB NO-6539/14-15 | INVOICE NO. E-400 _ l DATE:-13-10-14 -
P. Order, No; [503/005034 Customer:-| ' )Forgmg specification] ASME SA105 -09
Component  [20°-1504 WNRF XH FLG. ASTM A105 -12
Drawing No. Steel Supplier  |Adhumik Metafiks Lid.
M’achmmg ANSI B16.5- 2009 Qmﬁty;— 09Nos.

STD ASME B16.5- 2009 | Mill Heat No. _ |14Al 145

TEST RESULTS NORMA HEAT NO-1231
| CHEMICAL COMPOSTION MECHANICAL. PROPERTIES,
Elements % Specified Actual PROPERTIES |SPECIFIED | OBTAINED [Specified carbon as per Purchase Order
Composition_ | NORMALAB| MILL T.e\ 0.25max.
—— b, P—

Carbon | 035max. N \ 020 0.20 1 Yield Strength [ 25000 | 321.65  |germated face as per MSS-SP-6 With in limits

Manganese 0.60-1.05 | % 1.1 1.10 (mpa) min. of 125-2S0AARH

Silicon 0.10:035 | N 0.I8 020~

Phosphorous 0.035max. | ™ 0.016 0.015 (mpa) min. CE=C+ Mn + CrtMo+V + Ni+Cu

 Chromium 0.30max. .|\ 0.012 0.014 |%Elongationin| 22.00 31.76 6 5 15
- \\ S0mm / 4D min
Mickel 0.40max. - \ 0.009 0.007 Hardness 187. 149-163 G AS PER MSS.SP.25.2008
: HB. . MARKIN -SP-25-
Copper 0.40max. | N 0.012 0.009 B max 20"-150 XH SAJA105 123] B16.5S NORMA INDIA.
Molybdenum 0.12.max.\ N 0.004 0,001  |% Reductionof{ 30.00 61.01
. N Area min.

Vansdium 0.080max, | '\ 0.004 0.002 |Rewmarks: We here by cenify that the naterial{Checked by:
described here in has been tested in accordance Metallurgist

Carbon 0.47max. 0.390 0.387  iwith the npplicable specifications referred above

[ and mee1s the requirements as per EN10204/3.18 : ;

Equivalent (CE) & NACE Standard-MR0175-2003. Certified by: v Control Manager
“As per ASTM A105 Table | Note:-For each Quality Con anage
reduction of 0.01% below the specified carbon
maximum(D.35%).an  increase of 0.06% SRODIN
manganese above the specified maximum P
(1.05%)will be permitied up to maximum 1.23% fw SPnR o)
&NACE Standard MRO175/1S015156 Stanard il ¥ oY
Country of Origh-India. \& Ay, 2




o

Ce

BOS pamon J 4

CERTIFICATE OF INSPECTION & TEST (e 10204 3.1) .} 2k

74, Jwadongsunhwan-ro, Haeundae-gu, Busan, Korea
Tel : +8251.744-4680(5 [ine) Fax ; +82.51.744-4670
£-mail :.gm@stnhcorp.com

Certificate No.

MJHO003A-19/25 Date : AUG. 21. 2018

Customer
Contract No.

It
Spec. For Material ASTM AT105N-14,ASME SA105N-17,NACE MRO175/1SO 15156-2:2015NACE MR0O103/1SC 1749
Heat Treaiment

202261-00-15T

930°C NORMALIZED & AC

Dimensional inspectiohASME 8165 - 2017

Certified to [SO%001/ 1S014001:2015,PED2014/68/EC by LRQA

1:2016

Size of Test | 4 Te\n\sion Test Hardness Charpy Impact Test
Specimen ]'h""-s s | EL | RA Test (10X10mro Specimen Size)
ITEM / SIZE Q'ty Heat Na./ GL o, {HB) indiv. | Ave. | Notch Femp.
Batch No.

mm | Max 187 213 27) v -29°C
, 50.0 | Min ‘—hz':n 485 | 22.0 30@ 1 Test Result )) | Ave.(d)

BA150BR16 150L8S BL RF 16" 60 805820D 125 500 323 518 33 75 152 156 143 120 118 127

== BA150BR20 1500LBS BL RF 20" 60 BOS5820E 125 500 323 518 33 75 152 15 143 120 118 127

BLANK BLANK BLANK BLANK

S3b!~)

wmRTFF (R 3R

™y A
L.gl N, . T N ) Chemical*Composition (%)
Heat No./ & "\- si b [Ve Ths [hm e |WyMo |Veu VvV
Batch No. Max | 0.350 | 0.350 | 1.050 | 0.035 0.04(:[ 0.400 | 0.300 | 0.120 | 0.400 | 0.080 PT
Min 0.100 | 0.600 | | B

H 0184 0258 1040 0012 0005 0007 0016 0.002 0.023 0.001

8058200 P 0175 0250 1030 0014 0004 0007 00139 0003 0023 0001

H 0184 0258 1.040 Q012 0005 0007 0016 0002 0023 0001

T 805820F P 0175 0250 1.030 0014 0004 0007 0019 0.003 0023 0.001

BLANK
REMARK * H:Heat Analysis P : Product Analysis

* Impact Test performed according to ASTM A370 & MESC 76/210/2017 Paragraph 85 / Table 4 & 5.
*CMn = 155
* Mn is Permitted up to Max 1.65% (ASTM A105-14 TABLE 1, NOTE 1))

We hereby certify that the material herein has been made and tested in accoidance
with tha above specificalion and also with the requirements called for by the above order.

ST-801-14-02

Witnessed by / H. J LEE Manager of QA Dept / JAY KIM

5T&H CORPORATION

QL P ey




P.0Box 279 1606 Rivor BRd

P& £ Winton NC 27500 Mill Test Report c»r:;g:}r;(ﬁ:;';:;z LI Famt e = N

(252} 358-370D ERERITIRTITI

PLATE MiLL Page t

lssulng Dato : a9M 212048 Bil. No. ; 512940 Load No, ; 522425 Quc Order No. & 1594381 Cusl Ortlar No. : 4500893643

Vohicle Ho: KOIL 725090 Sold To:  RYERSON PROCUREMENT CORIP ShipTe:  RYERSOM INC. DENVER
6600 HIGH'WAY 05

PC BO¥ 94601
Speclilcation: 1.2600" x 96.000" x 210.000" LUDBOCICTX 79490
A8TM A26-14/ASTM AT0D Grade 35-18IAASH [ M270Grade 36/ASME
SAJG 2015/2017 AASHTO M270-2017 36

Marklig . 160005004

COMMERCE CITY,CO BONZ2

>, ™ AN .
estHa NG Nma NP s Nasl cu Hi cr e Alta] ¥ uy u H ) B su  Coq Pem _‘
0505747 0.20 0.0 0.010  0.004 0.1y 0.19 0.08 c.i0 Dol 0025 0003 0002 QwH 04042  00DCD  0.01) 0.79 016
Toasllo Yosl
Plale Sefal  Piecas  [ons {p&i} sl Eluiy.  Elong.
ko ¥ield  Temsle %in2” Wb T
850574704 3 1225 T\ 40,900\ 69,790 7.2
T 41,000 70,302 201
tAanufactured w fully kiled fine grain praclce Ly Eleclic Are Furnace, Welding of weld rapas was ned patomed on ihis mitonal. Wa hatoby carlify thai tha cealents of Ihis ropar ore accuraie oad consel, Al iesi resulls and
HAstoury has nat Lean used in e dact manufacturing of this matedsl Mroduced as conlinuous enat diserole plie as-raked, unlgse opgations petiormed by [he matarial ﬂ-_ﬂnul_ﬂnlurw &ia in compliorce vilh tha appheplile
allianvise noled in Specilication. For Mexles shipmerisinhe. SaleshXghaer.com speciicabons, lichiding custoner specificatons.
Ticld by 0.5CUL mothod untess olhorwise spadiied. Cod = CHMRIGHH(THMosVIEH[Cut NN 5) R
Pom = CHSIL30)(Mn/20) (CUr20)+ [NIBIJ (G0} { Mot SH (Wr16)158 . - 613 -48:
leiled and Manulaciured in the USA, 150 B001:2008 ceddind (#010840) by SRt Oualily Syslem Ragheirar [U08BS -0} PED ST/ZWEC 712 Aancx 1, Paca 4 3 Colnplant ‘ SAMIG Y4815 Abt
DI 60340 3.1.81C1 10204 3. 50{2004), DIN EN 10205 3. 1{2005) compliaeit, For ABS gades only, Quoliy Assurants certiflcale 14-14%.POA.723 T A Deprelis, Metahirgfst

53G(~/
Pl ID 4 22U
sl [C’_L{\S\‘O
[S-4,5, b



NUCaR

NUCOR CORPORATION
NUCOR STEEL UTAH

Sold To:  INTSEL STEEL WEST LLC
POBOX 21119
HOUSTON T)( 77226-1119

. eps . MTR #: U1-357740
Mill Certification O Box 100

P
/117201 7285 West 21200 North
10/1 1! 6 YMOUTH UT 84330
8-2300
Fax: 54351 458-2309

Ship To: INTSEL STEEL WEST
1887 SOUTH 700 WEST
SB%%}' LARE CITY, UT 84104
B (801) Fe1as

Customer P.C.| SLC-12130

Sales Order | 268246.4

Product Group | Merchant Bar Quality

Part Number | 3000075024004W0

Grade | AJ6/A529GRS0/CSA44W/S0W

Lot# | PL1B10567651

Size | 3/4"{.7500) Round

Heat# | PL16105676

Praduct | 3/4" {,7500) Round 20'A36/A528-50/44W/50W B.L. Number | U1-548929

Description | A36/A529-50/44W/50W

Load Number | J1-357740

Customer Spec

Cuslomar Part #

| hereby cartily 1hal ihe material desenbed herein has been manulaciured in accordance with the specificalions and standands listed above and Ihat it salisfies (hose requiremanls.

Roll Date: 8/13/2016  Melt Date: 810/2016 Qty Shipped LBS: 11,835 Qty Shipped Pcs: 3396

ASTM A3B/A3EM- 12 A708/708M-13 GRBS ASME SA36-10 Ed 11 Ad.

ASME SA36-2010 EDITION-2011 AD
vﬁjM A?OS/ 709M-13 GR 36 [250]
C

0.19% 0.72% 0.010% 0.045% 0‘24%

\ Cu Ni Cr Mo vV Cb
0.23% 0.09% 0.13% 0.018% 0.0016% 0.000%

Yield 1: 51,498psi \
N

Yield 2: 50,764psi
Weight Variation 000.0%

Tensile 1: 73,816psi Elengation: 28% in 8"{% in 203.3mm)
Tensile 2: 73,645psi Elongation 26% in 8"(% in 203.3mm)

Specification Gomments: MEETS THE REQUIREMENTS OF: ASTM AS6/A36M-12, A529/A529-05 GR50, CSA G40.21-04
R44W{300W)AGR50W(350W) AASHTO M270/M270M-12 GRIB(270), ASME SA36/SAIEM-07

Comments: NUCOR - PLYMOUTH 1S AN [.5.C. 9001 AND AN A.B.S. CERTIFIED MILL

CMTR COMPLIES WITH DIN EN 10204 - 3.1

D
o]

™
NIN
o]

GESSES OF THE STEEL MATERIALS IN THIS PRODUCT  INCLUDING MELTING, CASTING, AND HOT
WITHIN THE UNITED STATES. ALL PRODUCTS PRODUCED ARE WELD FREE. MERCURY, [N ANY FORM,
E PRODUCTION OR TESTING OF THIS MATERIAL

G: THIS PRODUCT CONTAINS A CHEMICAL KNOWN TQ THE STATE OF CALIFORNIA TO CAUSE CANCER
R CTHER REPRODUCTIVE HARM. FOR MORE INFORMATION, PLEASE CALL 1-435-458-2

PruUiewed +o 2019 ASME Sﬂc’ilfﬁoh:[t

5361-1
MK# 1C-8, 1]J-8

NBMG-10 January 1, 2012

s

Ryan Pennington
Division Melallurgist Page4 ol 9
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Rav,awsd +s 7 ASME

Sichion T

. ’ ‘ DATE: 11/30/14
f \ PNITED STATES STEEL CORPORATION TUBULAR PRODUCTE ) TIME: 04:05:47
Y CERTIFIED TEST REPORT SERIAL NO: LOoD54107
{IN ACCORDANCE WITH {SO 10474/EN10204/DINS0049 “typ2 3.17}
faiLE OROERATEM NO SHIPPERS NO. P.O. NUMBER VEHICLE 1.D
| DRODG52 08 RO3446 (101’15701—@ GONX310310
S0LD TO ADDRESS AL TO ADBRESS VENDOR
UNITED STATES STEEL CORP.
LORMAIN TUBULAR OPERATIONS
2199 EARST 28TH ST.
LORAIN, OH 44045
SPECIFICATION AND GRADE

15156

PIPE CARBON SMLS STD PIPE API 5L-+*45TH EDITION DATED 1271/12 PEL-2 GRADE BVAHD GRADE X42 R N OR  ASTM
AS53-%#12 GRADE B ASTHM AL(06-*13 GRADE B/C SPECIAL OD TOLERANCE ASME SAS3-+*2013 EDITION GRADE B ASME

SAl06-*2013 EDITION GRADE B/C BLK REG MILL COAT PE BEV 30 DEG MEBTING ALL THE APPLICABLE REQUIREMENTS
OF NACE STANDARD MR-01-75 +:IS0

~2 2009 ED AND MRE-0103-2012 ED

MATERIAL oD waALL: In frok
cow:  AS ROLLED J 20.000(508.000) "”""L 0.500 (12.700) "
TENSILE YIELD Vet TENSILE YT ELONG % HARDNESS MIN HYDRO | DWELE(SEC)
PRODYCT TEST TYPE! TEST GAUGE P2T { .50 PSY LA SCALE: PSI
IDENTIFICATION ORIEHTATION COND. Mi: 42100 wHe 700060 MAX: MIN: i 1900 5
- L_ IN |wa, 71800 WX 95000 | 0.93 29.0 |max
MAGT21 F157AA | STRIP/L/B |AR 1.500 56500 @ .50 “47B560 | 0.65 | 35.7 1900 5
X83582 R7Y5AA | STRIR/L/B |AR 1.500 49700 | .50 73000 | 0-68 45.5 1900 5
«» |END OF DATA THIS 'SHEET *»
‘ |
| i
‘ i
LEGEND: L - LONGITUDINAL T - TRANSVERSE QT ~QUENCH & TEMPERED AR ~AS ROLLED 3 -BORY W-WELD
. U -UPSET NM - NORMALIZED SR - STRESS RELIEVED TR - THERMOMECHANICAL ROLLED
N € W hF [ s [ U 3, W TR [ W0 | AL | NLK ¥ B T ¢8| co
PROQUCT \
\DENTIFICATION T¥RE " \, \-' \\1 “‘ \-
—F HMAE721 BEAT 13 | 204 |o10| coali23 |16 | os| om0z liozs ‘o3 boo3[i00z]i003
MAE721 FL57AA| PROD 120 | 104 loo7| oo2i24 {115 | 07| ioslio3 llo26 01 lenozjicorlipol
MAE721 F157AD | PROD :20 | o4 |006| 003jiz4 |26 | 07 iosio2 |i027 03 woozjioor|i0ol
X83582 HEAT iz0 | o4 [008) 007:23 {02 | 01| 09l 0% zoaﬂ 03 poo2{i002| 001
X83582 E79SAA | PROD i1s | zos |oo4| oos)iz2s [0z | o :os8|i0l o4 03 jpooa|ioozl003
X83582 E795AA | PROD i2% | LO5 [003) 009(:25 |:01 { 01 i08[i01 042 03 j0005}002|i006
: il DE T-m DHYS| SHERT ¢ | ' J ; : l

“C.E.1S BASED ON THE FOLLOWING EQUATIOR(S):

CEaC+MN/ 6+ (CR+MO+V) /5+ {HI+CU) /15

BECIMAL POSITIONS FOR ELEMENTS ARE INDICATED BY THE LEFT MARGIN, VERTICAL DOTTED LINE OR DECIMAL. POINT. ELEMENTS REPORTED IN MASS FRACTION (%}

PAGE 1 oF

2




UNITED STATES STEEL CORPORATION

CERTLFIED TEST RERPORT
(IN ACCORDANCE WITH IS0 1647 A/EN10204/DINS0049 “type 3.1%)

TUBDLAR PRODUCTS

DATE: 11/30/14
TIME: 04:05:47
SERIAL NHO: L0O054107

WILL ORDERATEM NO

SHPPERS NO. P.0. NUMBER
| DROD6E52 08 RO3446 10P15701-Ch 00150212
gg;ﬁi}m ab.: wimm) | WALL: Ingman
0 AS ROLLED 20.000(508.000) 0.500 {12.700)
’ mmv-m{cnmmcrmmw G
PRODUET TEST TEST
JOENTIFICATION FLAT BEND [:ilﬁ?lEN C-OLML{:‘PSE BIR1 LOC. i TEMP ‘ SIZE CONB. T T 7 ] 3 | Aava t 121 3 l S
- DEG ¥ : : : : : : :
MAGT721 F1STAA OF. T B + 32 3/4 |nE 58| 77| 60/ &5} 40] & 50 50
XB3582 E7Y95AA OK T B + 32| 3/4 |AD 100| 94 104] 99 {200 10(1 100| 2100
** [END OF DATA THIS SHEBRT ** .
LEGEND L LONGITUDINAL T - TRANSVERSE B-BODY W -WELD HAZ - HEAY AFFECTED TONE
TESTING / INSPECTION INFORMATION ]
TEST ! INSPECTION YES RESULTS { COMMENTS
| _FULL LENGTH VISUAL X
| FULL LENGTH EM! X 0o ___ X oD [ uUr .. 10.0% NOTCH
FULL LENGTH MPI
FULL LENGTH UT X o X ODAD - uT 10.0% NOTCH
END AREA INSPECTION {PLAIN END} X MP x Ut
SPECIAL END AREA (SEA} INSP MPI uroo
. FULL LENGTH DRIFT DRIFT MANDREL SIZE:
ADDITIONAL NOTESICOMMENTS

PRODUCT WAS HOT ROLLED AND HOT FINISHED

MELTED AND MANUFACTURED IN THE U3aA, NO REPAIRS BY WELDING, NO MERCURY COMPOUNDSE ARE ADDED
TO THE STEEL AND ALL MERCURY REARING EQUIPMENT IS PROTECTED BY A DOUBLE BCUNDARY OF CONTAINMENT..
MANUFACTURED IN AN ISO 9001 CERTIFIED FACILITY - CERTIFICATE #32022.

THIS 15 TO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED,
SAMPLED, TESTED ANINOR INSPECTED IN AGCORDANCE WITH THE SPECIFICATION

ARD FULFILLS THE REQUIREMENTS IN SUCH RESPECTS.

PREPARED BY THE OFFICE OF:

BRAD XKOURY - MANAGER,

pae | 11/30/1a

Q.A.

PAGE 2 0 2




UNITED STATES STEEL CORPORATION

TUBULAR PRODUCTS

ADDITIONAL COMMENTS SHEET

DATE: 11/30/14
TIME: 04:05:51
PAGE: 1 OF ks

[N

s ———

BiLL ORDERATEM NO .
DRO0652 ¢8

SHIPPERS NO. P.O. NUMBER . HEAT
10P15701-CA

SERIAL NUMBER: LO054107

901D 7O ADDRESS

KAIL TO ADDRESS

VENDOR
ONITED STATES STEEL CORP
LORATN TUHULAR CPERATIONS
2198 EAST 28TH ST.
LORAIN, OB 44055

1

HEAT MAS72L
HEAT X83582
END OF DATA

MELTED AT:NUCOR STERL MEMPHYS, MEMPEIS, TN 38103

MELTED AT:FAIRFIELD WORKS,

FAIRPIELD, AL 25064




SSAB - esthrtlflcate - {/

Torm TCY; Revislon 3y Bue 7 Feb 2018 ‘ .
1770 i Sharp Bavlovard, Mugeatlne, LA 5274019412, US ) )
Custatuer: Cuaatomaer B.AY, Nn,: 45003599397 } MU Order Hot 4154985501 TShinphlﬂ Monflest : MT3S173 )
JQSEFR.T, RYERSON & SOM, INC. ; Tniion: -_ : _
ACCOUNTS PAYAOLE DEFS, . FrodusCTiescrlption: ASTM ASTE-7OUT)/ASME SASTS-70017) : Solp Dofer 12 018 | Cerf No:  06U736667 -
M uOX.e1601 - : c. Ceut Dafed 13 Qcl 18 {Poge laf 1)
IADROCK - . ‘ . T I . ‘
TR 794203 600 B - - N : B ; .
' Spe: 0.AGD X\ 95.00 X 240,0 {(IN) : -
"Texted. Pleces L T\ Teoslles . : : . Charpy Impaci Tesly ) : .
Tlenl ] Pese Tested Tl ys Yors T [sRA[Rlong % [Tt Rlis. Ynergg(FrLL) % Sheac Tal | Tst|Tet | MUWLT.
1d 1d Thickness ~ Laoc J[{KSI) @D _|2m Bln {Ph] Iardmess |1 2 3 Avg |1 2 2 Avg ‘Fop| Ole Sixl Trig  FStw
. . . M : . 1M
|A81210 coo9 - G718 (DISCD las 196 7 /T .
Tleal \ \ \ \ ' ' Chcmiual mw'lynls . . :
Sl Tot Al 8ol Al Cu I ORCN
ABIZ10 B Jsaf oud] oozl A7 [.028] .02 6l .23 1T T8 102 ﬁmloaﬂfooz Jouﬂ.:uﬂ UgA

XITALED STEEL

MERCURY IS NOT A METM,LURGICI\L COMPONENF orf 1R GTREL AND NO wmcumr WA 1wrrm'1 IOWALLY ADDED DURING THE mtrus-"ncrunz
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i . . BEQUIRBMBNTT OF, THE APPROFIIATE STECIFICATION ; "SGR RO AL T - FATAGGT




COASTAL FLANGE

P.O. BOX 40443
HOUSTON, TX 77240-0443

MATERIAL CERTIFICATION
WS SO\ mrr#: as7

Paga :1of1
SOLD TO: SHIP TO:
DATE | SALES ORDER # CUSTP.O2 TAG NUMBER SPECIFICATION
04/08/2016 | 160414 $630278 SA105
ITEM# | QVY | ITEM DESCRIPTION HEAT CODE
7 36" 150# RF WN XH "B" ASME B16.47 ACDXJ
N\ \
~ N\ b ™ Ny e \ \____ GHEMICAL ANALYSIS
‘E\:c [WMMn [Ve [Vs [5s1 [LCr ["N [wMo |WV [Veu |
20 84 006 004 29 025 021 005 001 .012

PHYSICAL PROPERTIES

HEAT TREATMENT

\ Tensile pﬁ Yield PSt | Elongation l REDUCTION BHN BHN
hY OF AREA % l
|
60 149 147

V75565 N 47427 33

SUPPLEMENTAL INFORMATION

! hereby certify that the reported figures are correct, as contained In the records of the corporation and that the matesial was manufziciured In
the United States of America under a IS0C:9001:2008 cerlified Quallty Management System. NACE MRO175 EN 10204 3.1

S61~1

M (D1 1 H~ | Ry

Production Assistﬁ

R ey
‘Jt“uw‘?uc; "}Lm ,4.5/’*1‘6 2“17 -SQC;:EH ta
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CERTIFICATE OF INSPECTION & TEST (n 10204 3.1) E‘T ST&H CORPORATION

74, Jwadongsunhwan-ro, Haeundae-gu, Busan, Korea
Tal : +82.51.744-4680(5 line) Fax : +82.51.744-4670
£-mail :gm@stnhcorp.com

RPS 0300 U1
Certificate No. MJH0029A-05/08 Date : JUL 25. 2018
Customer Certified to 1SOS8001/ 1S014001:2015,PED2014/68/EC by LRQA
Contract No. 203880-00-15T
Spec. For Materlial ASTM AT05N-14,ASME SAT05N-17,NACE MRO175/IS0 15156-2:2015,NACE MRO0103/1SO 17495-12016
Heat Treatment  930°C NORMALIZED & AC - Dimensional inspe ion)\SME B16.5 - 2017
Size of Test lﬁh Ter‘véion Tast [ Hardness Charpy lmpact Test
Specimen | Y5 '15 | EL |RA| Test (10X10mm Specimen Size)
ITERM / SIZE . Q'ty :::ctth:: D GL | MPs o | o (HB} indiv. | Ave. JNotch ] Temp.
" mm | mm |Max 187 21) 27} v ~29°C
12,5 | 50.0 | Min | 250 , 485 122.0)300 Test Result (J) Ave.())
BA300WRSTD20 300LBS WN RF 5TD 20" S N08178 125 500 324 506 38 705 143 146 48 80 73 67
BAGOOWRXH16 | 600LBS WHN RF XH 16" . 30 NO8178 125 500 324 506 38 705 143 146 48 80 3 67
BA150BF24 150LBS BL FF 24" 10 N13378 125 500 3649 506 32 655 143 146 123 129 112 121
BA150BR22 150LB5 BL RF 22" S N13378 125 500 364 506 32 655 143 146 123 129 112 121
BA150BR24 150LB5 BL RF 24" 100 N13378 125 500 364 506 32 655 143 146 123 129 112 121
= BA150WRXH24 150LBS WN RF XH 24" — N13378 125 500 364 506 32 655 143 146 123 129 112 121
BA3008R20 300LBS BL RF 20" 10 N13378 125 500 364 506 32 655 7143 146 123 129 112 121
BAIOOWRAD24 300LBS WN RF 540 24" 10 N13378 125 500 364 506 32 655 143 146 123 129 12 121
BAG00BR18 600LBS BL RF 18" 5 N1337 125 500 364 506 32 655 143 146 123 129 112 121
BASOOBR18 900LBS Bk_R_F 18"‘ \ \ A 5 N1337;\ 12{ 50.0 364 506 32 655 143 146 123 129 112 121
) G \ N X \___Chemical Composkion (%) : | NDE
Heat No./ LEE Mo [P s [Vn JVe Time [V v | | [ e J
Batch No. Max | 0.350 | 0.350 | 1.050 | 0.035 | 0.040 | 0.400 | 0.300 | 0.120 [ 0.400 | 0.080 uT MT PT
E {o.ﬂm 0.600 J i ] J } J
H 0199 0220 1040 0014 0005 0005 0014 0.002 0013 000 0.376
NOB178 P 0195 0216 1.050 0012 0003 0008 0.027 0001 0012 0.001 0.375
H 0162 0273 0964 0015 0.004 0009 0018 0002 0013 0002 0.335 s 0D
N13378 P 0473 0271 05952 0.011 0002 0009 0022 0002 0012 0.001 0338 e et
. BLANK s | gl

REMARY ™ H:Heat Analysis P : Product Analysis

* Impact Test performed according to ASTM A370 & MESC 76/210/2017 Paragraph 8.5 / Table 4 & 5.
*CMn =1x5 .

We heraby certify that the material herein has been made and tasted in accordance ) ‘ ’
with the abave specification and also wilk the requiremnents called for by tha above ofder. Witnessed by / H. J. LEE Manager of Q.A Dept / JAY KIM

57-801-14-02 ST&H CORPORATION



Material Test Report

FVC Forged Vessel Corrections
¢ Heat Code: DVB An AFGlobal Compan
= AFGREDal covvsoy 13770 Industrial Rd. Houston, TX 7;)0135(
I1SO 28001:2015 Certified Sales: (713) 393-4200
Faton Metal Produc  00011756|PO: 0045008 |Sales Order: 169271 Line: 1
4B00 York Street Itern Code: HBNO60150090A001A1 |Qty Shipped: 2
Denver, CO 80216 ftem Desc: BBN RF 67150X9™ SA105
Mill Heat; 3181215

Spec: ASTM Al05/A105M- (18) /ASME SA 105/SA 105M-{(17)} Section II Part A

Element  (%wt} Ladle Product EPCRA  CAS# I Element  {%wt] Ladle Product EPCRA  CAS#

C  Cazben M 0.19 : Cr Chromium % 0.4 W 7440-47-3
Mn Manganase \i 1.13 W 7439-96-5 Mo Holybdenum \ .03

Mn:C 5.9 Py vanadium 0,032

P Phosphorous \ 0,008 i cb Columbium 0,001

$  Sulphuc ™ 0.003 {c.E. 0.43

§i Silicen Q\ 0.27 i CuNiCrmov 0.422

Cu Copper 0.15 W 7440-50-8 1 CrMo 0.17

Ni Nickel ™ 0.07 W :

7440-02-0

53061~
Mk 1D~

Mechanical Testing : Other
Test Lab AFG ‘ ivD YES
Test Bar 8ize SACRIFICIAL PIECE _:Fully Killed YES
HBW 163 - 163
Elg (%) 28
RA (%) 52
Tensile Specimen Size (in} \ .494
Tensile ({(kxai) \ 77.8
Yield (ksi) 51.4
Gauge Length (in) 2

fa{-‘uiﬂ JU{\;\
I"_.,_ :}{“

*.f l'lJ-"I.Lr”
"f"‘:} a--\-;"'r

-~

18

The racarding ol false, fictiligus, er fraudulant stalemant e antrias on lhls decument may be punishable as a lelony under federal stalute.
ERCRA Suppliar Hatification: Thls producl may contain one or morg toxle chamlcals subjact to 1ha reporiing requirsmants of Seellon 313 of the Emaergency Planning end Communlly Righklo-Know Act
{Tite 1l of tha Supartund Amandmanis and Raaulhorizallon Acl of 1686} and 40 C.F,R. Parl 372. Pelenllally reporable chamicals are Indk:atod wilh & checkmark in lhe *EPCRA" column and a Chemical

Abstracl Sarvices (CAS) ragistry number Is provided for aach such chemleal In addlllen lo lhe parcenl by weight of tha chemical prasant In this producl, Ilis your msponsibillty alona lo detarmina wholher
your facility |s required lo submil & Texic Retease Invantory Raporl inder EPCRA Section 313.

Certification No.: 1348576
Certification Date:  10/27/2018

Issued By: John Sauceda Page 1 of 2
“This reperl |5 lsaued In compllance wiih Lhe requiraments of EN10204 3.1 /1S0 10474 3.4.b



Material Test Report

Forged Vessel Connections

Heat Code: DVEB An AFGloba!l Company
1377C Industrial Rd.  Housfon, TX 77015
1SQ 9001:2015 Certifiad Sales: (713) 393-4200
Eaton Metal Produc 00011756 (R0 0045008 4]8&e5€kdm1169271 Line: 1
4800 York Street Item Code: HBNO60150090A001A1 |Qty Shipped: 2
Denver, CO 80216 ltem Desc: BBN RF 6"150X2" SAl05
Mill Heat: 8181215

Spec: ASTM A105/A105M- (18} /ASME SA 105/8A 105M-(17) Section 1T Part A

MARK #1D-3
Product compliant with NACE MRQ175/IS0 15156-2:2015, Annex & (A.2.1.2, A2.1.3).

Mo Weld repair performed.

Ladle Chemical Analysls results are reported from the raw material suppliers MTR.

Tengile taken from a rcund specimen, Measurement of elongatlon after fracture,

Yield strength was determined using the .2% offset method, unless otherwise specified. :

A1l material supplied under this crder is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tenslle Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23 I

* AF Global manufactures materials according to a certified Quality Management System Conformlng
to IS0 9001:2015

L S

®

] i

] i
Unless otherwise noted on PO, Dimensions of ail standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME BR16.5-2013 , large dlameter steel flanges (NPS 26 to 60} per ASME B16.47- 2011r
Crifice flanges per ASME B16.36-2015. ,

]
* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME E16.5 3
SELF-REINFCRCING NOQEZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/IFVC DESIGN. :

U U'\-"
CroN

F 4 \.'.\l"
o,

The recorting of felse, fatidlaus, or fraudulen| slatemenl ar antrles on ki document may be punishebla es e falony under fadaral stewla.

EPCRA Suppller Notlicatlan: This product may sontaln one of more toxle chemlcels subject Lo the reporting raqulraments of Seclion 313 of the Emergancy Planning end Community Rlghi-to-Know Act
(Tille IIL of the Superfund Amendments and Reaulharizallon Asl of 1886) and 40 {,F.R. Part 372, Pelantlelly repertebla chamicala aro indlcaled with @ checkmark in tho *EPCRA" calumn and a Chelcal
Abelract Sarvices (CAS) regislry number Is providad for each such chamical in addition to the percent by waighl of the chamical present In this produci, 1l |s your responsibliily alone to determine whethar
your facility [s required 1o submll e Texlc Releese Inventory Reparl under EPCRA Saction 313.

Certification No.: 1348576 i
Certification Date:  10/27/2018 .
Issued By: John Sauceda Rina Sane - Metallurgical Lab Manager

This repert |s lssued In complieace with tha raquirements of EN10204 3.1 /180 10474 3.1b Paga2of 2




, Material Test Report

FVC Forged Vessel Connections
Heat Code: EKR An AFGlabal Compan

anAFE@bﬂl company 13770 Industrial Rd. Houston, TX 7?01;

IS0 2001:2015 Certified Sales: (713) 393-4200
FEaton Metal Produc 00011756 |P0O: 0045008 Sales Order: 169271 Line: 2
4BC0 York Street ltem Code: HBNO4015014CA001SP | Qty Shipped: 1
Denver, CO BD216 Iltem Desc: HBN SA105 150# 4" x 12.25% RF

Mill Heat; ¢149948

Spec: ASTM A105/A105M- (18) /ASME SA 105/SA 105M-(17) Section II Part A

Element  (%wt). Ladle . Product EPCRA  CAS# | Element  {(%wt) . Ladle Product EPCRA  CAS#
€ Carbon \“:0.1& i Cr Chromium *0.09 W 7440-47-3
Mn Maaganess \1.11 ®  7439-96-3 [ Mo Molybdenun \ 0.04

P Phosphorous \0.009 Py Vanadium 0.034

5 Sulphux 0.003 i Cb Columbium 0.001

si Silicon \ 0.26 f B 0.42

Cu Copper } 0.18 ®  7440-50-8 } CuNiCrMoV 0.554

Ni Mickel 0.21 W  7440-02-0 !} CrMo 0.13

S6L=
m K+ [ D~

Machanical Testing H Other
Test Lab AFG VD YES
HBW 163 - 163 truelly Killed YES
Elyg (%) 56 éMade to Fine Grain Practice YES
RA (%) 1z :
Tensile Specimen Size (in) 491
Tensile (ksi} \ 80
Yleld (ksi) 54.%
Gauge Length (in}) 2

The recarding of falsa, ficlikous, or fraudulon| alalement or entrdes on Lhls document may be puniskable as a fslony under fodaral slalule,
EPCRA Suppllar Nollleatlen: This product may contaln ona or more toxte chemlcals subjecl to he mporlng requirarments of Seclton 3132 of lhe Emargancy Planning and Community Righl-to-Know Act
{Tille Il of the Supsrfund Amendments and Reauliosization Acl of 1986) and 40 C,F.R, Parl 372. Polentatly reporieble chemicale ers indlcaled wilh a checkmark In the "EPCRA" column and a Chemical

Abslract Servlces (CAS) raglsty number is provided for each such chomical in addillon Lo lhe parcenl by welght of lha chemical present in thie producl. ILis your responsihlllly alone to determisie whather
your lacility is raguired to submit a Toxlc Release Inventory Report under EPCRA Saclion 313.

Certification No.: 1350715
Certification Date:  11/10/2018

Issued By: John Sauceda Page 1 of 2
This raport is Isswad in compllance wilh the requiraments of EN102¢4 3.1 /150 10474 3.1b




: Material Test Report

i Forged Vessel Connections

Heat Code: EXKR An AFGlobal Gompany
13770 Industrlal Rd.  Houston, TX 77015
SO 9001:2015 Certified Sales: (713} 3934200
Baton Metal Produc 00011756 |PO: 0045008 |SmeSCNden169271 Line: 2
4800 York Street ltem Code: HBNOA0150140A001SP | Qty Shipped: 1
Denver, CO 80216 ltem Desc: EBN 3A105 1504 4" x 12.,25" RF
Mill Heat: 149949

Spec: B3TM A105/A105M-(18) /ASME SA 105/8A 105M-(17) Section II Part A

MARK #1D-4
Product compliant with NACE MRQO175/IS80 15156-2:2015, Annex A (A.2.1.2, A2.1.3).

* Mo Weld repalr performed,.

* Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

* Tengile taken from a round specimen, Measurement of elongation after fracture.

* Yield strength was determined using the .2% offset method, unless otherwise specified.

* All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MIR: Tenslle Testing Per ASTM EB; Brinell Hardness Per ASTM E1C; Charpy Testing
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
to I80 9001:2015

Unless otherwiss noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24) per ASME Bl6.5-2013 , large diameter stesl flanges (NPS 26 to 00} per ASME Bl6.47-2011,
Orifice flanges per ASME Bl6.36-2015,

* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME Bl6.S5
SELP-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTICON VIIL DIV. 1 OR DIV. 2 PER CUSTCOMER
DESTGN/FVC DESIGN.

SPD )

Qu o
%, P.Ll'r‘r‘r;:
£

EPCRA Suppllier Molillzallon: This preduct mey conlaln one or mors toxle chemlcals sublact ta Ihe reparding requireinents of Sectlon 213 ¢f the Emergoney Planning end Communlly Right-le-Knew Act
(Tille lll of lhe Superfund Amendmanls and Reeuthorzatlon Acl of 1986) and 40 C.F.R, Pad 372. Patenlially raporlable chermlcals are indiceted with a chackmark In the "EPCRA" column and @ Chemleal
Abslract Services (CAS) reglsiry nurmber Ia providsd for each such chamical in addition lo the parcent by welghl of the chemlcal present In this product. 1lis your responsibilily alene te dalenming whelher
vour facllily Is required te submil a Toxic Release Invanlgry Repert under EPCRA Saclon 313.

The recording of lalse, icilllous, or fraudulent siatemenl or entrles on Ihls decument mey ba punisheble as a (elory under federal stelute.

Certification No.: 1350715 il
Certification Data:  11/10/2018
Issued By: Jonhn Sauceda Rina Sane - Metallurgical Lab Manager

This repod I issued In compllancs wilh Iha raquirements of EN10204 3.4 /18O 10474 3.1.b Pege 2of 2
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Material Test Report

Heat Code: DXN

ISC 9001:2015 Cerllfied

13770 Industrial Rg.

Forged Vessel Connections

An AFGlobal Company
Houston, TX 77015
Sales: (713) 393-4200

Eaton Metal Produc 00011756 |PO: 6045008 | Sales Order: 169271 Line: 3
4800 York Street ltem Code; HBNO30150090A001A1 thy Shipped: 1
Denver, CO 80216 ftem Desc: BBN RF 3Y150X9" SA105

Mill Heal: A181216
Spec: ASTM Al105/A105M-(18) /ASME SA 105/5a 105M-(17) Section II Part A
Element  (%wt)\ Ladle Product EPCRA  CAS# | Eletnent  (%wt) . Ladle Product EPCRA  CAS#
Cc Carben \""D.l’l‘ ;Cr Chromium \:D.ll % 7440-47-3
Mn Manganese L.12 W 74239-96-5 | Mo Helybdenum \ 0.03
Mn:C 6.5 ¥ Vanadium 0,024
P Phospiiorous 0.006 P Cb  Colusbium 0.000
[ Sulphur n.002 : C.E. 0.41
$i  S8ilieen . 0.26 - CuWiCrMoV 0.354
Cu Copper No.18 w  7440-50-8 ! Crho 0.14
Wi Nickel \.{].0? @ 7440-02-0

. S o6~
: mktE (D5
Machanical Testing : Other

Test Lab AFG v YES
Test Bar Size 3.5X3.5%12 iFully Killed YES
HBW 163 - 163 H
Elg (%) 30
RA {8} 71
Tensile Specimen Size (in) 490
Tensile {kai) \ 78.3
Yield ({ksi) 52.8
Gauge Length {in) 2

Tha recarding of false, ficilllous, or raudulent siatement or entres on this documenl may bo punishable as a feleny under ledesal slalta.

EPCGRA Suppller Nellllcallen: This preduct may canlaln one or maote texls chiemicals subjecl to the raporting requirements of Sectlon 313 of lhe Emergency Pianning and Communily Right-lo-Know Act

{Tie Il of lhe Superund Amendmenls end Reaulharlzallon Acl of 1983) and 40 C.F.R. Par 372. Pol

15 ara indlcaled wilh 2 checkmark In the "EPCRA" column anrt e Chemlcal

lially reportable ch

Abstract Services (CAS) registry numher [s provided for each such chemlcal In addition Lo lhe parconl by welght of the chemicel present In this produst. it is your responsiblilly akene to datamine whelher
your faeilily Is required lo submll & Toxk Relsate Inventary Repert under EPCRA Saclion 313.

Certification No.:
Certification Date:
Issued By:

1350283
11/8/2018
John Sauceda

This raport s issued in complianca wilh Ihe requirements of EN10204 3.4 /150 10474 3.1.b

Page 1 of 2




‘ Material Test Report

Forged Vessel Cennecfions

Heat Code: DXN An AFGlobal Company
13770 Industrial Rd.  Houston, TX 77015
SO 90012015 Certified Sales: {713) 393-4200
Eaton Metal Produc 0001175¢|PO; 0045008 Sales Crder; 169271 Line; 3
4800 York Street ltem Code: HBN0O30150090A001A1 [Qty Shipped: 1
Denver, €O 80218% ltem Desc: HBN RF 3"150%%" SAL105
Mill Heat; 2181216

Spec: BSTM B2105/A105M- (18) /ASME SA 105/SA 105M-(17) Section II Part R

MARK #1D-5
Product compliant with WACE MRO175/1580 15156-2:2015, HAnnex A {(A.2.1.2, A2.1.3}.

No Weld repair performed.

Ladle Chemical Analysis results are reported from the raw material suppliers MIR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offset method, unless ctherwise specified,

All material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM EZ3

* AF Global manufactures materials according to a certified Quality Management System conforming
to IS0 9001:2015

+ X £+

*

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NP5 1/2
tc NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME B16.36-2015. ‘

* FVC FPLANGE DIMENSIONS & BOLTING CCOMPLY - ASME B16.5
SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTICON VIII BIV. 1 QR DRIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

The recording of false, fActilous, or raudulent staterment or enlrles on lhis documant may be punishable as a [stony under lederal stalula.

EPCRA Suppller Notiftcallon: This predust may conlain one o more toxic chemlcals subjact Lo the reporling requirementls of Sectfon 313 of the Emargancy Planning end Communlly Righl-to-Know Act
(Tite 1l of \he Superfund Amendments end Reauthorization Acl of 1986) and 40 C.F R, Par 372. Palenlally reporlabla chamlcals are indicated wilh a chackmark in the "EPCRA® calumn ang a Chemicsl
Abstracl Sarvices (CAS) reqlslry number la provided for each such chemleal In addilian ta the percenl by welghl af lhe chemlcal presanl in this produet, 1t is your responsibilily elone lo dalemmine whether
your focllity Is reguired o submil & Toxlc Release Invenlory Report under EPCRA Saclion 313,

Certification No.: 1350283 e
Certification Pate: 11/8/2018 -
Issued By: John Sauceda Rina Sane - Metallurgical Lab Manager

This raporl is {ssuad in sompliance wilh the requiroments of EN10204 3.1 /IS0 10474 2.1 Paga2of 2
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Material Test Report

Forged Vessel Connections

Denver, CO 80216

Heat Code: BWL Ar AFGlobal Company
13770 Industrial Rd. Houston, TX 77015
I1SO 9001:2015 Cerlified Sales: (713) 393-4200
Eaton Metal Produc 00011756 |PC: 0045008 |Sales Crder: 169271 Line: 3
4800 York Street ltem Code: HBNO30150090A001A1 Qty Shipped: 2

[tem Dasc: HEN RF 3"150X%" SA105
Mill Heat: 171871

Spec: ASTM Al05/A105M-(18) /JASME SA 105/SA 105M-(17) BSection II Park A

Element  (%wt}™  Ladle Product EPCRA  CAS# | Element  (%wt) | Ladle Produst EPCRA  CAS#
C  carbon \\;0,19 i Cx Chromium \"u.os W o 7440-47-3
Mn Manganesge \\1.10 W 7439-96-5 Mo Molybdenum \0.03
P Phogphoroua 0.009 v Vanadlum 0,014

Sulphur \\ ¢.004 ! Cb Columbium 0.000
si Sllicon 0.26 oL, 0.41
Cu Copper \1‘:«1 .13 8 7440-50~8  CuNiCrMoV 0.314
Ni WNickel 0.06 w 7440-02-0 i Crio 0.11

5361~/
MKEE ID~5
Mechanical Testing : Other

Test Lab AFG VD YES
Test Bar Size 3.5%3.5%12 ‘Fully Killed YES
HEW 149 - 156 :
Elg (%) 34
RA {%} 64
Tensile Specimen Size {in} ,433
Tensile (ksi) .Q 78.8
Yield (ksi) 51,9
Gauge Length {ln) 2

The recording of false, ficltious, or iraudulont stalamant or enfries on this doclimeni mey ba punishable as a (elony under federal stalute.

EPCRA Suppller Noillicallon: This product may contaln ong or more toxle chemlcals subject to the repoding raquirements of Section 313 of lhe Emergancy Planning and Community Right-to-Know Acl
{Tille !l of the Superund Amandmenls end Reaulhorlzallon Act of 1986) and 40 C.F.R. Par 372. Polenkally reporiable chemlcals are indicated wilh a chockmark In tha "EFCRA" calumn and a Chemical
Abalract Services {CAS) ragislry nuinber Is provided for each such chemical in addllion Lo Ihe perceni by wolght of the chemical presant In this preducl. It Is your responsibllity alona lo delermine whether
your [acillly Is required to eubmil 8 Toxle Relesse Invenlory Repor under EPCRA Secllon 313.

Certification No.: 1350027
Certification Date:  11/7/2018
lssued By: Nancy Loos

Page 1 0of 2

This repor |# lssuad In complianca wilh Lhe requirements of EM10204 3.1 /1SC 10474 3.1.b




‘ Material Test Report

Forged Vessel Connections

Heat Code: BWL An AFGlobal Company
13770 Industrial Rd. Houston, TX 77015
IS0 9001:2015 Cerlified Sales: (713) 393-4200
Eaton Metal Produc 00011756 |PO: 0045008 Sales Order; 169271 Line: 3
4800 York Street ltem Code: HENO3015009C0A001A1 | Qty Shipped; 2
Denver, CO 80216 ltem Desc: HBN RF 3"150X9" SA10S
Mill Heat: 2171871

Spec: ASTM A105/A105M-(18) /ASME SA 105/SA 105M- {17} Section II Part 2

MARK #1D-5
Product compliant with NACE MROL75/IS0 15156~2:2015, Annex A (A.2.1.2, A2.1.3).

No Weld repair performed.

Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offset method, unless otherwise specified,

All material supplied under this order is gertified to be free of mercury contaminaticn and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conforming
to IS0 9001:2015

* % A+ F %

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NPS 1/2
to NPS 24} per ASME B16.5-2013 , large diameter steel flanges {NPS 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME Bl6.36~2015.

* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME Bl6.5
SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV, 2 PER CUSTOMER
CESIGN/FVC DESIGN.

The recording of false, licliious, or fraudutenl slalament or anlrles on this decumenl may be punishable as a felony under laderal sledula.

EPCRA Supplier Motiflcallon: This produsi may contain one or more loxlc chemlcals sublact o the raporting requirements of Secton 313 of lha Emergancy Planning and Communlly RIghi-to-Know Act
[TWs Il of he Supsriund Amendmenls and Reauthorizalion Acl ol 1986) and 40 C.F.R. Parl 372, Patenllally reporiable chemlcals era Indlcated wilh a checkmark In Ihe “EPCRA" column and a Chemleal
Apslracl Sorvices {CAS) rogisly number Is provided for aach such chemieal ln addilion to (he percant by welghl of the chamical present in (his producl. W is your cesponsibliily alone o detarmine whather
your facilily is required Lo submil & Toxic Release Invenlory Raporl under EPCRA Section 313.

Certification No.; 1350027 fhds
Certification Date:  11/7/2018 |
Issued By; Nancy Loos Rina Sane - Metallurgical Lab Manager

This report ia lesuad In compllanes with 1he requirements of EN10204 3,1 /150 10474 3.1.b Pege 2 af 2
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mkdE - 1;39
‘) :
ST&H CORPORATION LES@ a1l
CERTIF‘CATE OF INSPECTION & TEST (EN 10204 3.1) g 74, Jwadongsunhwan-ro, Haeundae-gu, Busan, Korea E@EE'J i|
Tel : +82.51.744-4680(5 line) Fax : +82.51.744-4670 c E
E-mail :qm@stnhcorp.com
5 QKT S 01
Certificate No. MJH9943-01/08 Date : AUG. 01. 2018
Customer Certified to 1S0O9001:2008, 15014001:2004,PED2014/68/EC by LRQA
Coantract No. 199005-00
Spec. For Material ASTM A105N-14,ASME SA105N-17, NACE MRO175/S0 15156-2:2015NACE MR0O103/1S0O 17455-1:2016
Heat Treatment  930°C NORMAUZED & AC Dimensional inspecticnASME B16.5 - 2017
Size of Test Teépsion Test Hardness Charpy Impact Test
N Specimen ve VTS | EL | RA Teast (10X 10mm Specimen Siza)
FTEM / SIZE Qty Ihl::t‘::th r:: D | Gt MJZJ__MM (HB) indiv. | Ave. | Notch (Temp.
| mm | mm |Max 187 21) 27 Vv -29°C
i 12.5 | 50.0 | Min | 25C | 485 | 22.0 | 30.0 Test Result (3} Ave. ()
BASOOWRXH3 S00LBS WN RF XH 3" 350 012898E 125 500 345 540 35 75 160 163 120 103 185 126
BA1S0BR1 150LBS BL RF 17 500 012898F 125 500 345 540 35 75 160 163 120 103 155 126
e BA1SOWRXXH3 150LBS WN RF XXH 3" 25 0128%98F 125 S00 345 540 35 75 160 1863 120 103 155 126
BASOOWRXH3 900LBS WN RF XH 3" 350 0128%8F 125 500 345 540 35 75 160 163 120 103 155 126
’ BLANK BLANK BLANK BLANK
N
\ N 3, Chemical’Composition (% NDE
Heat No./ < 5 Mo | be s (M |yer |bme |V v <E
Batch No.  Max [0350 | 0.350 | 1.050 | 0.035 | 0.040 | 0.400 | 0.300 | 0.120 | 0.400 | 0.080 ur | Mr PT
Min. 0.100 | 0.600 J J J
H 0170 0261 1000 0015 0003 0062 0083 0012 0104 0.002 0.367
012898E P 0174 0280 1020 (020 0002 0108 0331 0002 0123 0001 0.386
H 0170 0261 1000 0015 0003 0062 0083 0012 01064 0.002 0.367
- 012898F P 0174 0280 1020 0020 00062 0108 0131 0002 0123 (0001 0.386
BLANK

REMARK ™~ H :Heat Analysis P : Product Analysis
* Impact Test performed according to ASTM A370 & MESC 76/210/2017 Paragraph 85 / Table 4 & 5.
*CMn = 155
* Mn is Permitied up to Max 1.65% (ASTM A105-14 TABLE 1, NOTE 1)

< Z %
We hereby certify that the material hecein has been made and tested in accordance

with the above specification and also with the requiremenis called for by the above order. Witnessag by / H. J. LEE Manager of Q.A Dept / JAY KIM
ST-801-14-02 ST&H CORPORATION

AT T T T T T T T L M T T ST T T T e ey, PP




Material Test Report

Heat Code: DGT

Forged Vessel Connections

An AFGlabal Campany

13770 Indusirial Rd.  Houston, TX 77015
Sales: (713) 393-4200

FvC
« AFGRZDal comoors

IS0 9001:2015 Cerlified

Faton Metal Produc 00011756 |PO: 0045008 Sales Order: 169271 Line; 4
4800 York Street ltem Code: LWN020150090A001A1 | Qty Shipped: 3
Denver, CO 80216 ltem Desc: LWUN RF  2"150xX9" SAL105
MHl Heat: 140139
Spec: ASTM A105/A105M-(18) /ASME SA 105/SA 105M-(17) Section IT Part A
Element  (%wt)  Ladle Product EPCRA  CAS# | Element  (%wt) - Ladle Product EPCRA  CAS#
¢ Ccarben N 0.18 ! Cr Chromium \:0.05 W 7440-47-3
Mn Manganese 1,00 @ 7433-96-5 Mo HMolypdenua Y 0.02
Phospharous ‘\‘0.005 Vv Vanadium W (,03%
§  Sulphur \0.002 P ¢b Columbium 0.001
si Sllicon \u 0.26  C.E. 0.41
Cu Copper \\0.18 W 7440-50-8  CuNiCrMov 0.485
Ni Nickel \ 0.20 W 7440-02-0 | CzMo 0.07
k3 107
Mechanical Testing : Other
Test Lab AFG Ty YBS
Test Bar Size SRCRAFICIAL PIECE P Fully Rilled YES
HBW 179 ~ 179 :
Elg (%) 28
RA (%) 65 :
Tensile Specimen Size {in} . 490 :
Tensile (ksi) %86.6 '
Yield {ksi) 56.8 :
Gauge Length (in} 2 :
! ZCPROSN
i G o, N |
F U wy
= f" al
{o O &4 of
7:_} I?'J- _,m\ff:f
o1

The recording of ialsg, fictitous, ar faudulent slalement or enlries on his document may be punlshable as a lelony under federal statule.

EPCRA Suppiler Metificallon: This product may contain oie or mora loxlc chermlcals subject to (he reperting requirements of Seclion 313 of lhe Emergency Flanning and Communily Rlghf-lo-Know Acl
{Tile Ill of the Superiund Amendmenle end Reaulhorizallen Acl ol 1886) and 40 C.F.R. Pert 372. Folenllally raportable chemlicals ara Indicated with a checkmerk In lha "EPCRA™ column and a Chemical
Abslracl Servlcas {CAS) regisly number Is provided for each such chamlcel In eddition 1o the percent by walght of Iha chemlical present In this produel, [t s your responsivility alone to delermine whether
your {acllity Is requlred to submil a Texic Release Inveniory Reporl undar EPGRA Seclion 312,

Certification No.:
Certification Data:
Issued By:

1348577
10/27/2018
John Sauceda

This raport Is Isaued In compllence wilh Lhe requirements of EN10204 3.1 /180 10474 3.1.b

Page 1 0of 2



Material Test Report

Forged Vessel Connections

Heat Code: DGT An AFGlobal Company
13770 Industrial Rd. Houston, TX 77015
ISO 9001:2015 Certified Sales: (713) 393-4200
Faton Metal Produc 00011756 |PO: 0045008 | Sales Order: 169271 Line: 4
4800 York Street {tem Code: LWN020150090A001A1 |Qty Shipped: 3
Denver, CO 80216 ltem Desc; LWN RF 2"150XS8" SA105
MIll Heat: 140139

Spec: ASTM Al05/A105M-(18)/ASME SA 105/82 105M- (17} Section II Part A

MARK #1D-7
Product compliant with NACE MRO175/IS0 15156-2:2015, Annex A (A.2.1.2, A2.1.3),

No Weld repair performed.

Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offset method, unless otherwise specified.

* All material supplied under this order is certified to be free of mercury contamination and ne
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM EB; Brinell Hardness Per ASTM E10; Charpy Te$ting
Per ASTM E23

* AF Global manufactures materials according to a certified Quality Management System conformlng
to IS0 9001:2015

* ¥ o %

Unless otherwise noted on PO, Dimensions of all standard pipe flanhges and flange fittings {NPé 1/2

to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NPS 26 to 60) per ASME B16.47-2011,
Grifice flanges per ASME B16.36-2015. .

* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5

SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIIX DIV. 1 OR DIV. 2 PER CUSTOQER
DESTIGN/FVC DESIGN.

,[}\}'J{

;} T“x |
'( r‘l [# ) 1 !
'u : =4 T
{ ] e i E‘ .'.Id |
%ﬂ hunLH-_fi
q,, z_-;'{:"/.-

=

The racerdlng of falae, fizilllowe, or raudulent slalsment or anirles on this document may be punishable as & leteny under (aderal staluia,

EPCRA Sugpller Nolllizatlon: This product may conlaln one or moere toxie chemicals subject 1 1he raperling requliaments of Seclion 313 of the Emergensy Planning and Communily Righl-fo-Know Act
(TiUs 1§ of the Superfund Amendmanis and Reaulhorlzation Act of 1€88) and 40 C.F.R. Parl 372, Polanllally reporiable chamicals are indicalad with 2 checkmark in Ihe "EPCRA” column and a Chemlcal
Ahsiract Services (CAS) regisiry number Is providad for each such chemilcal in additien io Uve percent by welghl of iha chemicai presant In Ihs produch, ILIs your responalbillly alona Lo delemine whaller
your facllily |3 required to submll & Toxic Relaase inventory Raporl under EPCRA Seclion 313.

Cerlification No.: 1348577 i
Certification Date:  10/27/2018
Issued By: John Sauceda Rina Sane - Metallurglcal Lab Manager

This raporl Is issued in coimplianca wilh lhe requircmants of EN10204 3,1 /180 10474 3.1.b Paga 20f2



9/26/2018 Mill Test Reports

>3 1)
MKH (D-g

MILL TEST REPORTS

Bonney Forge
14496 Croghan Pike
Mt. Union, PA 17066

IR |

Industrial Piping Products  9/26/2018

P P f . VT AT O T LIV UOIC AT DDA T o -
L B L IVLEL A ANALYS y, PEIY SIU AL PROPREE LIS, KENLA, )

1133 ™ 2\" 6M A105 E\oupling Thrgaded
FCQWHMN 1020 [P N0.010 5 [b.020 SI_Hﬁ.zso
[Ni]0.060 [|CR [fb.130 MO 10020 CUShO.ISO CO |/0.006 |
[V [b.023 J|AL [lo.025 ||CB |0.000
|CE(LONG FORMULA) = 0.381
[T/S(PST) 80000 Y/S(PSI)'S 1800 EL(%) 25.000 RA(%) 43.000

[BRINELL IHARDNESS 164, 163 |

1. CERTIFYING ASTM A105-14 / ASME SA105-17 EDITION.

2. THE MATERIAL SUPPLIED MEETS THE REQUIREMENTS OF NACE MRO175/1SO 15156-2.

3. THE MATERIAL SUPPLIED WAS INSPECTED AND MANUFACTURED IN ACCORDANCE
WITH EN DIN 10204:2004 EDITION TYPE 3.1 INSPECTION DOCUMENT.

4. THE ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN, 2
INCH OR 50 MM GAGE LENGTH.

THIS DOCUMENT HAS BEEN ELECTRONICALLY SUBMITTED.

Cancel _"‘_ Logout J

http:/imir.bonneylorge.com/BonneyMTRDelailReporl.aspx?Type=Filling&Material=A105&Lot1=1133&Description=2%22%208M% 20A105%20Couplin...  1/1



5361~ Reviewed Fo 2017 ASME Cede £ F o
ME=HE \D-Y

DATE: 03/33/11

UHITED STATES STEEL TUEULAR PRODICTS TIME: 05:19:12
CERTIFIED TEST REPORT 9ERIAL MO: LOD3S5412
(1N ACCORDANCE WITH 150 10474/ENT0Z04DIN50049 "tyan 3.1
WILL DRCERAVEM ND SHIPPERS NO. P.0. NUNBER B VEHICLE LD
DRODOYE Q1 RO3708 109454 -00 J LTBL20
S0LD TO ACDRESS MAR TO ADDRESS VENTOR

uU8g TURULAR FRODUCTS
2199 EAST 2BTB ST-
LORAIN, OH 44055

IPECK-CAYIOH AND GRADE

PRESSURE PIPE CARBON EMLS MF ASTH A333-%10 GRADE 1 AS A333-=10 GRADE & ASME S$A33231-+*201Q EDITION GRADE
1 ASME SA113-%2010 EDITIOR GRADE € ASTE ALOS--08 GRADE BYASME SAl06-*2010 EDITION GRADE B OD/ID WHMPI

SEA FOR TRANS&LONG FLAWS PER APISL E.3.3.1 AND E.6.1.2 BLX REG MILL COAT PE BEV 30 DRGD MEETING ALL THE
APPLICABLE REQUIREMENTS OF NACE STANDARD MR.01-75 %:2003/COR.1:200% AND MRO1Q3-2007 i

MATERBL .r.\.o_- nimeny ) WALL: I gy
COND: PULL BODY NORMALIZED 24.000({605.600) 0.500 {12.700)
| T TENSILE | e 0 Texr s TENSLE LT3 FLORG % HARDMERS WINNYORD _CweLLeect
PRODUCT <EST YRR I resr | came PBI | .50 PSI M2 ) |scAEHRE PFSI :
IBENTIFICATICH BRIENTATION | coND. WILTH [ 35040 | Wik: €4680 MAX; 13 (T3 300 5
J IN_ | Max: N WAK: 35.0 [max: 99.0
HA2116 SSOONA | STRIP/L/B MM 1.500 \55500 ; -50 78000 [ 0.71 46.2 B B8G.€ $00 S
MAa2116 ES0O0NA | STRIP/L/B ‘NM 1.500 54500 ., _50 77500 [ 0.0 44.0
e |BND OF DATA THIS ';.tnxa'i s
I
i
i N l
i
LEGERS: L - LONGITUGINAL T - TRANSVERSE ar - I ENCH & TEMPERED AR Al ROLLED B - BODY W-WELD
: - UPSEY " MM - NORMALIXED IR - JTRESS RELEVED TR - THERWMOMECHAN 1 A . ROLLED
; z [ P s | st Uty R om CR NG AL N i [] T [} [35] CE'
DENTREATON TrPE \y \\: \,r \J K _\ \ \u H-;:::
MA2118 HEAT 20 | 102 |oio| 0p3'21 |os | oS (1002 |.028 i B3 Qo00(:003( DO2 .41
HMAZ116 SSO00NA | PROD 20 | Lo9 ful4] 0o6li2s |1z 05 !10/:03 | 042 (4 0007004 D11 .43
HA211E S500MA | PROD 20 | lo9 013L005§25 a2 | o5 ‘;1qu3 D3% 24 QO006{004| D1D .42
e F DATA L.e_u:s SHEET & o : '
: SR P :
| : : J : o : : :
: : ; : : : : | : :
CE.15 BASED ONTHE FORLOWNG EQUATIONS:  CEaCe (MM/6] + (CR+MO4V} /54 (NI+CD) /1S

DECIMAL AOSGITIONS FOR ELEMENTS ARE INDICATED BY THE LEFT MARGW, VERTICAL DOTTED LINE OR DECIMAL POINY.
PAGE 1 oF 2



N

DATE: ©03/231/11
: . UNITED STATES STEEL TUBDLAR PRODUCTS TIME: 05:19:12
‘ SS CERTIFIED TEST REPORT SERIAL NO: LOG3IS412
{IN ACCORDANCE VHTH IS0 {0474/ EN10204/DINSI048 “typre %1%
MWILL ORDEANTEM 8D SHPPERS ND. F.0. NUMBER
LROOGYE 01 RE3I708 109454-00 0020776
MATERLAL on.: mevm [ WALL: [N oYY
cot: FULL BODY NORMALIZED 24.000(602.600) 0.500 (312.700)
CHARTY V-NOTE K IMFACT TESTING
PRODU TEST : =T | LG W SHERR
CERTFI A TN FLar 9EKD e colLpa R Lac. | b s LMD, Ty 7 | 3 e | 1 J i AVL
DEG F : : : .
Ma2116 S5500WA OF L[B - 50| FULL| B 75 &8 9J1 71 20 20 20 20
»s [END OF DA'TR taws SHEHT =+
B i
LEGERD L -LOS0YLUDINAL T - TRAMSVERSE 8 ~30Dy W -WELD HAZ - HEAT AFRECTED TOME
TESTING ! WEPETTION {NFORMAYION l
TEST I INSPECTION YE: RESUATE I COWMENTS j
_FULL LENGTH VISUAL % |
FULL LENGTH EMI X ob x apan [ . LT 10.0% NOTCH
FULL LENGTH MBI
FULL LENGTH UT x e X oo x T 10.0% NOTCH
B0 AREA INSPECTION (PLAIN ENDY) uel uT
SPECIAL END AREA (SEA] HSP MR T
FULL LENGTH DRIFT DRIFT MANDREL SI2E:
ADDITIONAL NOTES'CONMENTS
MELTED AND MANUFACTURED IN THE USA. NO REPAIRS EY WELDING. KC MERCURY OR MERCURY
COMPOUNDS ARE ADDED TO TEE STEEL AND ALL MERCURY BEARING EQUIPMENT IS PROTECTED BY A DOUELE BOUNDARY
OF CONTAINMENT.
N s
ODUE P B
,}‘?\ -\'.-:_\\
S Ip-\ .'_L
A3 )
I C}FD z
= B
\thUALIT"." =)

THIS I3 70 CERTIFY TAY THE PRONUCT DESCRIBED MEREN WAS MAMLFACTURED.
SARPLEQ, TEITED AKINOR INSPECTED K ACCOROANCE WITH THE SPECIHCATION

AND FIRFLLE THE REQUIREMENTS (M SUCH RESPECTS.

PREFARED BY THE OFTIGE OF:

DATE

03/23/711

R. HARRIS

- MANAGER. Q

AL

PAGE 2 OF 2

-



S3L1~/
M (D10

RW‘.«:LML@] o 217 AME < “
€ Secton T TUBE TEST REPORT
! Form QA.003 12/02/09 - Rev 2
Page 1 of 1

OROER! 040998 004 ‘ HEAT: 478063 P.O.: M31010394 PARTNO.

SPECIFICATION(S!: ASME ASTM SA53/A53-10 GR B SA108/A106-11 GR B

AP| PSL1 GR 8/X42 FORTY FOURTH EDITION
CERTIFIED NACE MR-01-75 CATED 10/15/09

GRADE: 023M SiZE: 3.500 X0.800 DRL WPF: 18.60 QUALITY: SEAMLESS HOT FINISH

CONDITION {SPECIAL) : FINE GRAIN MELT PRACTICE
TEST METHODS USED: ASTM E415 .

T\ESTfF\'ES UL{S CD{FORQ TO ?RHE S{AND{RD&ANU SPECIECATTON LiSTED ABOVE, X

IVCI¥Mn| vV S|V PIVSit¥cr|VNi|VMolVCr) ALl M Vi Cbl  Ti| B
L].21{.65].002(.008].29].14).20].04.231.0613].005{.001}.0020].0003|
Pl.21|.5631.0031.008)1.28).16{.05/.04].191.010(.0031.002|.0020(.0¢001}
P|.21{.65| .0031.000(,30(.15}.09).04/.18(.013(.003|,002].0020].0003|

MATERIAL 100% MELTED AND MANUFACTURED IN THE USA.
Spacimen Yinld ) Tansila | ELNG CE Rockwell Hydrotest
EUL N R/A .

K8l \ KSi av ASTHEN Avg

750" STR |05 1‘49.3 177.4 40.0 38 77.779.279.6 78.8 RB 3000 PS
5 SecHold

Ad T B8

EN 10204 TYPE 3,1b DATED 01/2005
FLAT(S} - SATISFACTORY
EMI INSPECTION - SATISFACTORY

LI
(eROPUCN

¥ Opn o
(i OP[)

E‘s?'.- QUALITY <?-;5
& 1':"'3‘.‘;:':'
Br31/12
DATE QUALITY ASSURANCE/KOPPEL

MATERIAL WAS NOT EXPCSED TO MERCURY DURING PROCESSING.
NO WELGING OR WELD REPAIR PERFORMED ON THIS MATERIAL.

MATERIAL IS FREE OF HARMFUL RADIATICN,

THIS CERTIFICATION MAY NOT BE REPRODUCED EXCEPT IN FULL.

IPSCO KOPPEL WORKS IPSCO AMBRIDGE WORKS IPSCO BAYTOWN WORKS
P.O. BOX 750 P.C.BOX 410 2800 SPUR 55
BEAVER FALLS, PA 15010 AMBRIOGE, PA 15003 BAYTOWN, TX 77523



) g} Q)( —»/ Qtv?aw&ci +o ASME Code C*:‘:IH:“*"‘ ,?‘bf?.
Mk | D)

\m-celo}hﬂﬁal South Africa Limited MATERIAL TEST CERTIFICATE

s Tubular Products SEAMLESS TUBE £\ owread under 150 9001: 2008 /&
T 273 Genl, Hertzog Rd, o Bowe = and 6T DE- 305907 oM ol
o % Peacehaven Vereeniging 1939 Telephone  +27 (0)16 450 4220 e ArcelorMitia

T P O Box 48 Vereeniging 1930 Fax +27 (0)16 423 4906

W Sowth Africa

= Custormer: ) Customer Order/Contract No: SUS4 155556

s Onder No: 4000023418 Mzerial No: 1000042255

o] Ceniificate Reference No: \ 040062154010 Cast/Heat No: 1609658

o Product: FULLY KILLED HOY FINISHED CAREBON STEEL SEAMLESS TUBES Page 1 of 1

= Specification: IS0G183:201/AF] SL:2012 LIAS/L290/BIXAZ PSLI ASTM AS3IB.11 ALOSB/C.IS AL30.12 ASME SASIB.LS SANOGB/C.15 SA530.15

syt Product arking: ARCELORMITTAL S4 [SO3183/Spec SL-0319 MONOGRAM (517 ASTM/ASME AJSAIER/C ASIB 3.500 0.380 40.000 L245/B L1#0/X41 PSIA SMLS TESTED 3300
= : pat CAST NO: 1609653 FRODVO NO: TOMIMISIC MADE IN SOUTH AFRICA NDE

=

-t

‘Genera] Information -

| Quantty Mnss Dirnovions | Total Length .| Staet aking finel Raliing Openstion ‘
[ Tube OD Thicknass Length process As Holled .
i 126 51,758.673(0) Noasory| M 0300 ) 40.000 (f) 5,040.000(5) | Basic Orygeo Furmace | Fioal kot relling finbhed sbove 1SBQ*F and E
L b X | cooled in sill aic \
Chemical Cumpo?igion N nzzqv+}p+m\ N\ RaagubEy)
Eferpent(%) eV Tev Mva sV [eY T d imV [’ cu* VY 't IT |Se |cs In_ |B__|Mb |cE |me2 |mos T !
khmdmum 0200 - 130 (0030 003050 (050 loxsajosoo| - | - | - | . T T 0 D Tea laas |oos
Heme ‘ .
| Heamt [0.120 |0.06 | 1os | 0.00¢ | 0013 l0.03 |o.01 0.001 | 0.005 | 0.043 | 5030 | 0.002 | 0.001 | 0.0017) 0.0026| 05004 0.0005| 031_| 0.05 | 0.043 | ﬂ
Product 01204 10,1620 1.0460 | 0.0039 | 0,0128 | 0.0280 | 0.0140 | 0.0010 | £.0050 | 0.0429 | 0.0300 | 0.0018 | 0.0007 |£.0717 | 0.0026] 6.0004 |5.0005 | 0.3104 | 0.0452 | 0.0434
LP""“W (ADL) 0.1204 {0.1620 | 1.0460 | 0.0039 | 0.0128 ] 0.0280 100140 | 0.0010] 0.00501 0.0420 | 0.0300 | 6,018 | 0.0007 | ¢ 717 | 5.0026] 00004 0.0005 | 03104 | 0.0452 | 0.0434 |
AN
Mechznical Properties ] N ;
Specification UTS {Rm) Yiekd {D.5%) EL UTS (Rmy Yiold i0.5%]) e EL | | = OTHER TESTS !
) Mi'a i MPa ! pal tnch tiPs pai MPa o 2 nch | {Category Rasult ]
| wlnirum 1 70000 .| 42000 (300 | [ (5] Actust [Hydrostatic 3000 psi fot 3 Sec
| Baxdnaum | N - - 6} Asctual NDH: EMI PASS - ASTM ESM - 12.5% NOTCH
{1} Actust , 70343 N 51M3 1360 17) Actust I NDL: UT UT not_ required
(21 Actual 0778 51913 9.0 | Orientation & type of temlils test_ | Long I, Stip HV 22 LSO 153 153 ]
‘m Actual Width of tarslle pfoce {inchl | 0.75 weh |
4] Actuasl i : Ori jon of impact test plece f l J
Reinarks:
Maerial in sccordance with RACE MRO175:2015/15015156-2:2015, MRO103:2015. Dimensions to ASME B36. [0M-2015.
The matesial conforo 0 e hot yiek sirengh requiremenrs as per ASME, Secs I, Pt D, Table Y-1. 2015, Al the obUCx
b maurial conform to the vissal aod dimensionst requiremants and is made © & suiable fise grin practice. * fa
'::ﬁ (buality Assurence Manager: PJ Venter Date of Refease: 2017.05.25 : Certified by <
iy Wi ety conlfy that e marisl wan masatsonTrd, Moed Aol pecsd to wad Wiy caoply whi de of i P chamgry. deccckonots o addilars puy he made to thly docoeait Ay chinges which we kUt
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To: RYERSONW PROCUREMENT CORPORY

5210607

AR PL$:

6195274

S5.0.%#;

AMERTCAN ALLOY STERL, INC.

1 (1 2C) 1f2v X 120" X 1200

4700687702

12/12/201B From

P.O.%:
Item:

AMERIZAM ALLDY
PLATE T

P.0,Box 273 1505 River Rd
= § ot x| Wirnton, NG 27988 Collald, NC 27922
L B e oz Mill Test Report pridpiicall | Y and o | == ’
PLATYE MPLL Page 3 Itk One Nuotwr! &
fasulng Bata @ 2042018 B Mo. : B14118 Lownd No. : 522348 Our Qrgar Mo. @ 1592487 Cust. Ordar Ho, 1 116313-UT
Vehick Moy NOHL 723178 SoldTo: AMERICAN ALLOY SYEEL NG BhipYor  AMERICAM ALLOYISTEEL NG
. . . 4230 H HOUSTON RGBSLYN RD 1124 W ©00 NOTUTH
apechlcstion: 03000 x 120.0004" x AB0.0£40 PO BOX A4 LP-HRSVL-UCRY
ATTH AS16 THWEHGEO-1 TIASME FASTE-TIWBENA PV 2018207 NORYH BOUSTON,TX 770 TRAGK 725 STATION UNDGS
Hormnlboed Plain NACE MRITS Annex 2.1.2 {2015), ME0103 {2016) ! CODEN,UT 84404

Hogtlon 2.1.2 Campllant (2015} 13.4.1, 13.1.2)Vacuum Degasnad
parking 116318 UT

[(mmtwe Ve Y \F s Vau Cu ot o Mo Ay V¥ ™ n H cr B an g Pom B
5505489 0.1 1.02 0.007 Q\Oﬂﬂ 018 015 9.08 0.08 b.0f 0.024 0.084 0402 0A02 Q0080 00042 (OCDOO 008 D.AD azs
Tatwsla Tass Hant Traat
Plate Geflel  Pioces  Tons O\ Yield Tefdla Elong. By, o T Tovpar Time
No lpsl) wingt  %inar UF} {rrin) °F} (min)
BEO5498-02 3 1226 HT 49400 73,300 456 1E50 23
Charpy Inpacts
———Absarbad Ene gy (FHES)— ——Lataral Expanskan {f—— e Shear ) ———
Ptate Seriaf  Plecgs  Tows (ft-firsy (i) {fHba) (H-r) {in.) (n.) {in.} (n.} {in} 3 (% %) {%) kAn Tump dien
Mo Oir. 1 2 k] Ava Lin 1 2 3 Ave Ein 1 2 a Ave {"F} -
BEO=408-02 3 1226 H-. 1184 1440 1327 132.0 15 50 10mm

L MR IDNR D=1 DY 1y
5 3 é/ ! HH 2 Cegified 2 Bue copy of the

origird, retaized im our e

D2 Rl JPREL, INC,
jp‘ﬁ{: 3(9% AMERIC: ;{gﬁi\l}c‘_f&ﬁ;’g 21N
' I} solaakon
T POt 5535

Floca fraquency charpy
Marndsctured to fulty kifled Nl pradn practoe by Elechio Am Furnace. Walding of weld repait was mlporf'omwd o0 thiz tatortal, \We harely certly that the conlenta of this teport are seoute wad colmct Al tact resufts and

Memury has hot been USed k) the droc manulostuning of this materdal, Progucsd B3 continuus cost @309 pinto, unlass uvherwlsonotad  oparutons purformad by the motaskal mengachrer ans fn complance vdh tha upplicanta
peciiications, Meludng cuslomar spedficotom.

Spavifoation. For Maxdco shipmentonho-SalsablX @ Nucor. com
‘x"aH by 0.5EUL method unises ciherwiss maciiied. Cet) « C-HIMVERH(Cr-MorVVEIH ({CU+HI ) f‘ ﬁ
from = CHEY/30HHAN20 Hmmmcm}r{mm 110)¢58 7 : ‘
Faolled oid Wanufaciured In the USA, 190 SO0 2006 cafufiad (F010840) by SR) Cuafity Sydsem Rogletar (#0886-00), PED 97/23/6C 7/2 Annox 1, Fara. 4.3 Compllunt. QRTF0YE B2 A
DIN 500403 2. 1.9/EN 107204 3,1B(2004), OIN EN 10204 2.1(205) compitant. For ABS gradis only, Qunlty Assufznca cerficata 14-MNPQATE T A Dopreds, Vol

1/2 x 120 x 120



P.O.Box 278 1505 River Rd

et L B Mill Test Report e

{252) 356.3700

LT S

I Uloer Nrie =52

BLATE MELL Page 2
Issuing Date : 10/07/2018 B/L No. : 514849 Load No. : 525223 Cur Order No. : 159439/ - Gust. Order No. : 4500533847
Vehicle No: ATW 53005 Sold To: RYERSON PROCUREMENT CORP Ship To:  RYERSON INC. DENVER
ificat " o . PO BOX 91601 6500 HIGHWAY 85
Specification: 1.0000" % 96.000" x 240.000 LUBBOCI, TX 72440 COMMERCE CITY,CO §0922

ASTM AS16 TO-17/ASME SAS16 70 SA516-485 PVQ 2015/2017 NACE
MRO175 Annex 2.1.2 (2015), MR0103 {2010} Section 2.1.2(20156} 13.1.4,
13.1.2) Compilant

Warking : 180005134

AN AY ™\ :
HeatNo MG NWMn  Yp Vs N\ s Cu Ni Gr Mo Aol v Nb Ti N ca B S0 Ceg  Pom
8305535 020 1.05 0.003 0.000 0.20 0.24 0.10 0.07 0.01 0.039 0,004 0.002 0.002 0.0020 0.000%° 0.0114 0.41 026
Tensile Test
Plale Seriat Pieces  Tons {psi) {psiy Eleng. Elong.
No Dir, Yield Tensie %m2® %ing
3\ N
850555507 4 13.06 T t46.60l)\l 75,500 20.2
pu
Q(«O Crg

§SPD%
g_ QUALITY e}
N4

53\ ~/
PCLOH 239U

Mk (S-19 (1D~

Manufactured to fulty Killed fine grain practics by Electric Arc Furnace. Welding or weld repair was not parformed on this rva lenial. W hereby cerify that Ihe contents of this repest are accurale and co rrecl. All test results and

fercury has nol been used in the direct marrfaciuring of tis malerial. Producad as continuous cast discrele plalz as ro!led unless operalions perormed by the matertal manufacturer are in compliance with fhe applicanle
olherwiso noled in Specification. For Mexito shipmentsinhc - SalesMX @Nucos.com spaaﬁcallons including cusiomes specnﬁuilons .

Yield by 0.5EUL methed unless olherwise specliied. Ceg = Cr{Mn/E}+({Cr+Mo+VI5)+{{Cu+Ni)/15) /

Pein = G+(SU50)+(M/20)+{Cw/20)+{NIVE0)+( Cr20y (Mo 5} + (Vi 10}+58 / e f' A -’-’1)

telled and Manufaciured in the USA, 1SC 8001:2008 cerifizd (£0-10240) by SR! Quality Sysle: Registrar (#0385 -09). PED S¥/23/EC 7/2 Annex 1, Para, 4.3 Compiiant,
DIN 50048 3.1.B/EN 10204 3.18{2004), DIN EN 10204 3.1(2005) compliant. For ABS grades only, Quality Assurance cerlifi cate 14-MMPQA-T23 . T. A. Depretis, Meiallurglst

172018 2,560.14 Pw
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» : 1770 Bil) Shatp Bavlovard, Museatlne, IA 527616432, US

Test Ccrtlflcate . .

Tarn TCL; Reviston 3: Brie ¥ (el 2018

»

Cugtrmers Cuaamer Po(r, Np: 4500399992 65 Odey No.t 41:549658-01 Shipplog bManifest ¢ MT38173 L
JQSEPRT, RYERSOM & SON, INC. - T EErp— - - -
ACCOUNTE DAY ADLE DEM Troducl Nesct Ipu-_an. ASTM M!&?O(II 7)[ASM_E SART&-70UN Ship Dafes 12 Del 18 | Cerf Nox Q61736567 -
1IN0 WOX.9160) ' : - Cect Dafel 12 God 13 (Puge Tef L}
LUBnecK _ . —
TX: 79420-160L : .
5 Shar 0.R60_¥\ 9600 X 240.0 (IN] - .
Tested Pleces _1‘1 Tenslles . : : ] Charpy Impact Teaty ] .
Thend ' . Piece Teated : 7% vs Lains lera Elong % [Esb Abg, Ynergy(FILLY) % Shear _TER Tsd|Tet | Lk,
‘1 1d Thleknegy . Loc [{KSI) (IS0 _ |2m Bl DR{ Iherdness (10 203 Avg f1 27 3 Avg [Top| Ole f(x Toap %Sl
a F - - ° . ni.
210 €03 Q;Hs (DISCRTY L35 176 1T :
Ieal \ \ . ‘Chembeal Auetyals . . :
14 \ Mo _ \ \" sl Tot Al £ol Al C‘u " ORGH
ABIZLID l;:f 99 I 050 002[ A7 I 028[ 026f . . . ) 030 002 00031..38 USA

XILLED STEEL

MERCURY IS5 NQT A I!*(EThLMJT{GIC‘]\L COMPONEELY GE’ Hr gTREL AND NO MJ.H?C‘URY Whg IN‘["RNTIONALE‘A’ ANDDED BURING THE W\tﬂJFACTUYL‘E

OF THIR PROINCE,

KILLED STBEL, PRODYCED 70. A PINA GRAIN PRACTICEH
CEV {ITW) = C + MHSE + [(CR4MOLV) /5 + (NI<CU)/15
HTR EN LN204.2004 INSPECITTON CHHTIRLCATH 3.1 COMPLIANY

100% MELTRD AND MBNOFNCTURRD IMN THE UGA.

N0 WBLD REPAIR ILAS HEBN PEILFORMED ON THIS MAL'EHiJ\L

PROOUCTS BUIDPHD: ..
-AgTZ10 cos . PC‘[IH‘ %, LBS:
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WEG NGEREDY CERTINY THAT THIS MATERIAL WAS an Wal
TRSTID IR AGCORDANCE WIT1L, AND MTETE T/(E Brian Walos

BEAQUIRDMBNLS OF, THE APPROFRIATE SFRCIFICATION T SRNCE R TALLURGRT muﬁuc.r
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6" 150# A105 RF Blind Flange Heat : H5912
536~/
e A ID1g

E&\I'.: e d + x5 /9 5ME S-Q.L:}:uoy\ [
R.N. GUPTA & COMPANY LTD., C-55, FOCA{L POINT, LUDHIANA ~141 010 ( INDIA )

MATERIAL / MILL TEST CERTIFICATE EN 10204 * 2004~ 3.1  NAME OF BUYER
MOUNTAIN WEST

PIPE AND SUPPLY
U.5.A

e
¥

CERTIFICATE NO. 11447 DATE 30/08/2017
RAVY MATERIAL SPECIFICATION :

SPECIFICATION FOR INSPECTION - P.O NO._ 58434 DT. 14/04/2017

lkvwe.é*:..

INVOICE NO. RNG/EXP/17-2143 DT. 26/08/2017

MECHANICAL REQUIREMENTS
5r. - Gty Heat No. Supp. YEFE TS(PSl) - E% RA% Soaking 1 Hardness
Na. Descripicn. {PGS) Coda Min Min Min Min Heat Trealrment Tlma BHN
____ - 36,000 70,000 22% 30% {Min.) 137187
175371 34 30CFEIRF FLGS 50 | R5842 6 49436 79962 3294 | 67.16¢ |ASFORGED 160 -162 |
34 | 1150 BLRF RGS 100 | H35893 6 52525 76814 34.60 64.02 | AS FORGED 156158 |
35 | 6150+ BLRFFLG 77 | Héboss 19, 51093 81122 | 3448 5643 |A5FORGED 162-154
——— 35 | B8 5EBLRFFLG 13 H5912 <0 20 46865 74585 az.en 64.77 | ASFORGED 144 - 146
37 | 3 150RELRF 120 | Hs&913 20 50056 80353 4220 65,00 | AS FORGED 152 - 154
38 | 1121508 SORF FLGS 100 |H5332 8 48162 79578 3184 6852 |ASFORGED 148 - 150
39 | 21508 SORF FLGS 166 |H5315 20 50607 75801 3344 6429 | ASFORGED 148 - 150
| 40 | 2150 SORF FL.GS B4 | H5914 20 49683 73840 3200 £5.35 | ASFORGED 156 - 152 J
CHEMICAL REQUIREMENTS }
SPEGCIFIED ELEMENTS UNSPECIFIED ELEMENTS A
sr. Heat No. CE c —| ' p s s . Cu NE cr Mo v
No. 0.47% 0.35 Mn 0.035 004 | .10 -D35 0.40 040 0.30 012 0.05
Miax Max 060125 Moo Max Max. Mex Max. . Max, Max.
33 | Hs842 0.38 0.21 1.00 | 0.021 0.014 0.22 0.005 0.008 0.008 0003 0.003
34 | H58939 .40 0z 110 | 0.020 0.013 o023 | 0008 0.014 0.007 0.007 . 0.003
35 | H5955 .41 0.20 123 N 0025 K G019 0.21 0.003 0.010 a.015 0.003 0.002
36 | Hs5912 0.40 0.20 082, [V0.081 0.018 \ 025 0420 n.070 0450 0.033 0.004
37 | H5913 047 a.29 .93 | 0,029 0.016 022 0.170 0.057 0.420 0.019 | 0.004
28 | Hs932 1.35 020 0.90 | 0D.016 0.009 0.24 0.021 0.014 " 0033 0.003 0.003
39 | K§915 0.39 0.19 0.02 | 0.030 0.018 0.20 0.150 0.085 0.130 0.024 0004
L _50_ H 5_%1& - 0.41 G20’ 0.95 0.031 D.013 0.25 0.129 L 0.071 0170 um 0.005
taterfal In sccardance with NACE MRQ 175-2003 and NACE BRO 103 GURTA & COMPANY LTD. PageNo: &

ForRN.
All Products were manofachired, Sampied, Testad and Inspeciad Sclely by the manufacturer shown on )
this Test Report [o aceordance with Ieficzted spectfication and wers found te meet the requirements.

No Weld Ropalr was performed and all products are frae of Weld Repalr Al Poducts ama fres of Meccury Contamination and RadIo'acﬁuity.
Nots: Wo harshy confinn tat our QA system comply with the requiraments of Aonex setinn 4.3 of PED 201468/EU and I3 Is ceftifiad by M/s DNV BUSINESS
03-2020, IS0 90012015 Carficate No. by 39752-2008-A0-IND-RvA Valld upie Z2/07/2020. Froducts alea conform to requirnments of AGTH A1DS-0SIASIIE SATOS

ALL IORMALISED MATERINLG ARE HEAT TRERTED AT TEMT. 920 DEGREE CENTIGRADE,

53512

ASSURANCE vids Carificte NoA48T-Z014-CE-INO-DNY 5L valid upio- 3=

51480



3" 150# A105 RF BLIND FLANGE

HEAT : T217

Heat Code: T217
MOUNTAIN WEST PIPE AND SUPPLY
ITEM
- Qy Deacripbion M a8 Spos Hy G4 Kiili Heat Humber CE
i k] 2" 150 RF 9UND SA105-18 T247 CMICY1838 L.AGA2
 uais Chegaa Properties hijcaledith mAm}u\u ] N Y CHEMICAL PROPEBHES\
HICE SMC ™ 8 WNn WP w8 W Al NCU NN NMo WV B Sn N ) Pb Ti
TE7 0900 02200 10500 00120 C01T0 00700 0O0MC 0,260 0.075C  ACGIS0 00040 QL0  C.00BC 00000 0.0001  C.OGOD D.OCCD
! 84800 02250 14500 0D420  QO1F0 Q0700 A0MCE 02800 D.OTD0 00450 GG 06010 OO AOGOD 0CCD! 0MRo0 0.0000
PHYSICAL PROQPERTIES
HiCd Tans) Yield %Elong A, HEW Charpy FiL s Lat Expsn “r-Shaar Tasl Tomp
T217 4 BDBOD M 46300 2500 84.95 159r183
NOTES
Ht Cd Nola

Al procuds baaring the *BCLTEX" rams orlogo *b” with the baal numbaer prafix llsted on the kgend below heree been manuieciurad 2l out Houston, TX lasilies lrom sles! mellod and forged in the
U.S.A Al other products '1ave bean ranutastined al ol Heuslan, TX facllides from sleal iatted where Indcatad,

AR 2 Arkansas Slael (US4)
NU = Nucor Sleal (USA)
WP = Warren Sleet {USAY

RE = Raputcic Sloal
A8 = ABE (lady)

CM or Si = Commerdel Metala Corp {UBAY

uss)

GER o Gestiau Stesl (LSA)]
Tl = Tirken Steal {USA)

\Wa canlfy our langes am canabls of passirg 2 hydreslatic Lza: compatkle wil: thak ring and all sl reaults and srocess inf@mation ceriined karein aro correct and s Ba corlained In company

records. Al Aanges meet HAGE MRG- 175 aredor MRO-A0D Lelon! Ruvisii

Our guslity system has beer feglsiered oy BMY-GL o 150 5007, CerliNzale No.! 1422402012 A0-RvA. Tost ragulls compy wath: EM 10204-3.1. Our flanges sailsly Ihe natedal equiremrenty fioy FED

BTRNEC Arnex 1-4.3.

Nat witlatanding lhe absenca of a dgnare, he orgamzalion submiltng ofher a prnted cortidzate o an DI ¥arsmutiad cenlicalea ks respenskle for condard o Shie repost ASTIIA 651-C4a Sadien

19.4;

NGTICE: Any unauthorized dowmioasing, repraduclior, disldbutian, of use of tls elecironic medlz ks hershy probibdted . Yilelors shall bo prosscued bo o IWlest exiont of the kow,

>S3IG\~
Ak #HF { D~ 9

52104

54285
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PLToH 29 W / G
= 2= |5
NORTH AMERICAN 6870 Highway 42 East
MNAS STAINLESS METALLURGICAL TEST REPORT Ghent, KY 41045-9615
. | | O (502) 347-6000
1fd . Mail To: Ship To:
Cervificate: 464901 01 o 1 YBRpSoNc e Date: 11/29/2018 Page: 1
cusgtomex: 0075 809 BYERSON, INC. R . . 7
6600 HIGHWAY B5 6500 HIGHWAY 85 ‘ 304/304L
COMMERCE CITY, CO 94022 COMMERCE CITY, CO 80022 Steel: -
Finigh: BRAP
Your Order: 4500900845 NAE Crder: AN 0822154 Q1 Corxosion: ASTM R262/15 A 180Bend-OFK
PRODUCT DESCRIPTION: REMARKS :
STAINLESS STEGLL PLATE, HRAFP; UNS 30400/30403 Mat’l is Free of Mercury Contamination. #o weld repalrs.
ASTM A240/17,A480/16b,A666/15;ASME SA240/17,85A480/17,8A666/17 EN 10204:2004 3.1; ROHS 31 & 2 Compliant
CHEM ONLY ON FOLLOWING ASTM: AZ276/17,h479/17,R484/16,A312/16 : Marerial is Free of Radioactive Contaminaticem
CHEM ONLY ON FOGLLOWING ASME: SA3L2/13,5n479/13 steel Making Process: EAF, AOD, & Cont. Caskting
AMS 5511H/55137 XMRK; MIL-S-5059D AMD3 (X CRN MEAS); MIL-S-4043B pProduct Mfg.by a Quality Mgk.Sys. in Conf. w/ISO 9001
NACE MRO175/E80 15156-3:2009 A, MRO103/07;0Q5766D-A X MAG PERM *Melted & Manufactured in the USR; Matfl is DFARs Compliant
MIN. SOLUTION TEMP 1S00F, WATER QUENCHED “elted & Manufacturaed in tha USA; Mat’l is DFARs Compliant
[ Exoduct ID ¥ Coil # Thickness width Waight -=——-—--Length--~----- Maric Pieces COMMODITY CODE NO. t
l " 04A19W HC * ‘04A19W HC .5000 60.0000 1,050 PLATE 120.00 11 1 1610012129 J
AlgaB, ISO/IEC 17025, Certificate# 12323
CHEMICAL ANALYSIS CM{Country of Melt) ES(Spain) US{Unlted States) ZA(South Afrlea) JP(Japan) Chemical Analysis per ASTM AT751/14de
HEAT ™ ¢ %\ CR% e % N MN % MO % N % 4 NI% P % \S %
Al9w U3 \‘ 0158 \‘ 18.0380 .39B0 _il.BlOS .3280 \" .0708 \"8.0105 .0320 L0010
N ST %
Y .2780

, S

MECHANYCAL PROPERTIES

1 a
[ o i UTS 20Cc .2% ¥S 20C ELONG % Hard R of A ]
Product ID # Coil # e T, KSI N RSI %2 BB %
1
04R19%W HC 04R19W HC FT *87.33 \""34.59 68,20 §0.00 73.25
MAS hereby certifies thai the analysis on this certification is correct. Based upon the resulis and the accuracy Technical
of the test methods used, the material meets the specifications stated. These resulfs relate cnly to the items Dept. Mgr. -

tested and this report cannot be reproduced, except in its entirety, without the written approval of NAS. KRIS LARK 1172972018
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hlgh performance stainless steel

*

10/27/14
HEAT 441917

0:
SOUTHWEST STAINLESS HOUSTON
8505 Monroe
800-~231-8268

Houston TX 77061

24" SCHB0S TP304/TP304L A312

ASTM A312-13B/ASME SA312-13
UALITY SYSTEM CERTIFIED TO:
ED 97/23/BEC ANNEX 1, § 4.3

BY TUY SUD INDUSTRIE SERVICE

CMBH, NOTIFIED BODY 0038

TOLERANCE: ASTH A999

LONGITUDINAL WELDED

RANDOM LENGTHS

PLAIN ENDS

DESCALED, PICKLED, AND

PASSIVATED: ASTM A3BO
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ORDER 0029146/026

POY_OOYS 2 &9

JOB #

HEAT# _ 74 /9 17

MARK # %/4 7;- e/

W ok Rk ek ek kel ks ok

CERTIFICATION ¥ Page::

B0O00OZ3307

YOUR ORDER & DATE ===--==---===---"-===--=
10/27/14 CUSTH SOUSTAO2 -

ITEM DESCRIPTION ~==--vs-=a-m~err-xomun-
Country of Melt :

Country of Mfg.

SPECIFICATIONS
WELDED

MECHANICAL TESTING: ASTM A370
YIELD STRENGTH:0.2ZY OFFSET
COLD FINISHED

" ELECTRIC FUSION WELDED (EEW)
IM EINVERNEHMEN MIT DEM TUV
SUD INDUSTRIE SERVICE GMEH
WIRD AUF EINE GEGENZEICHNUNG
LAUT SCHREIBEN VOM 05.AUGUST
2008 DURCH TUV 3UD INDUSTRIE
SERVICE GMBH VERZICHTET

/X

______

Certificate in conformance with EN10204-95 3.1.B / EN10204-2004 3.1
MECHANICAL & OTHER TESIS -=-------

Tensile strength,KSI (MPa) {\‘55.2 587 :

Yield strength,KSI (MPa) 46.8 3z23) - ‘

. ‘Elongation 1 in 2 55.0 :

Guided Bend Face QK i
Bend Test ;

HKdrotest PSI (MPa) 700 ( 4.83) |

NACE MROL75/I5S0 15156:09 NACE MRO103-12 '
HERE- 84 ]
------------------ Ag-=ssnmn---CHEMICAL COMPOSTTION --==-Now-n-swuommuonoonae. :
Carbon c \.020 Manganese Mn \(1.550 .
Phosphorus (P - 035 Sulphur S .001 .
Silicon Si) Y320 Chromium.  (Cr)“18.330 K
Nickel Ni 8,130 ¥Nitrogen N 068 ih
‘ i
-- Continued -- :

‘o

I'.

;
Reviowagd +o 201 ASME Section 1L 1
"

Martha James :

Qutokumpu Stainless Plpe, Inc. ADORESS TELEPHONE TELEFAX '
241W Clarke Street (352) 7483013 i

Wildwood, Florlda 34785-98C1

Admintstration:
Purchasing.
Producilon Contrel:
Quakty Assurance,

{352) 7487751
(352 746-6575
{352} 745-6533
{352) 748-0633



cO FL MATERIAL CERTIFICATION
ASPE&!J_X MANGE NS FIO0\ mrr#: 857

HOUSTON, TX 77240-0443

Page : 1 0of 1
SOLD TO: | saw TO:
DATE SALES ORDER # | custr.o TAG NUMBER SPECIFICATION
04/08/2016 | 160414 [ $630278 SA105
TEM# | QTY | ITEM DESCRIPTION _ | HEAT copE
7 36" 1504 RF WN XH "B ASME B16.47 ACDXJ
™, AY
EMICAL ANALYSIS
C {in P i S sl Cr Ni Mo v Cu _
20 94 006 004 29 025 021 Q05 001 012
: PHYSICAL PROPERTIES i HEAT TREATMENT
Tenasile P Yield PSt Elongation REDUCTION BHN BHNR
NG " | | |
N75865 N 47427 33 60 149 147 /’w\UDu» S
T Sp Pn f‘.
‘o QUAUTY & ;'
A" é:? ‘_"
\M‘:\’\

SUPPLEMENTAL INFORMATION

I hereby certify thal the reparted figures are correc,, as contained In the records of the corporation and that the material was manufuctured In
the Unlted States of America under a 1S0:9001:2008 certified Quality Management Systam, NACE MRO175 EN 10204 3.1

S~
IR D1 1~ ) /j/ -

/2 « Production Assisa!%{
& \
v kwic} 7"::: /4_5/145 'ZQ,\'? Se o I



‘ : ’ . Commercial Metal Forming - O PACKING LIST
® g !
Commercial 341 West Collins Ave
Metal Forming Orange, CA 92867 SHIPMENT NO. 300227
PHONE: 714.532.6321 PAGE NO. 3
FAX:
SALES ORDER CUSTOMER NO. P.O. NUMBER P.O. DATE 5.0. DATE PLANT
999119 17913 0044997 09/21/18 09/21/18 OCwW
SQOLD TO: EATON METAYL PRODUCTS* SHIPDATE:  11/16/18
4800 YORK ST.
DENVER, CO 80216 FREPAID&ALLOW-FOB DE

B/L NO. 259767

SHIP TO: EATON METAL PRODUCTS

844 S. CHESTNUT STREET MTR'S WITH SHIPMENT
SALT LAKE CITY, UT 84104
Usa
ITEM PART NO. DESCRIFTION REL REQ DATE DUE QTY SHIP QTY
1 4939400121 36"0D X .50"NOM SE 2:1 1 11/05/18 1 1
SA516-70

2"SF 0SB 30 DEG .D6&"LAND
5A516-70 N MTRS 240#
(.375"MIN)
10-3

BEAT: KGH=85005299 SL2aB: 08

CMTFPRLST



SAS e -1V | WL - - 9:‘50"-;’-?..5\01
P.O.Box 279 ) 1508 River Rd

g § E n::r:rm Wintor, NC 27085 - - Mill Test Report et L.I ol e | R&

A T,

{262) 356.3700

FLATE MILL Page 1 Is Ogr Napane,
Issultty Dafe : ’ ﬂBHEIZO'{IB Bfl_ No. : 508340 Load Np.: 820530 Our Order No. ; 158120/5 Gust Order No, : 7331578
Vehlcle No: TTPX 804814 ' Sold Ta:  SAWMUEL SON AND GO INC Ship To:  SAMUEL G/O TRISTAR FLC
, . . 64155 CORVETIEST 9600 KAISER WAY
Specification: ./ 0.6000" x 36,000 X 480,000 LOS ANGELIES,CA 80040 BNSF SPUR #2142

ASTM AB16 70-17IASME SAB16 70 PVQ 2016/2017 Normallzed Test c
Coupons at 1650 F NAGE MR0175 Annex 2.1.2 (2015), MR0103 [2010) . FONTANA,GA §2336
Section 2,1.2(2015) 13.1.1, 13.1.2)

. Marking: 1344087 -

R " ' ' '

Heat No c me .'p Vs *gl cu M Gr Mo  Algoty v Nb T N Ca B sn ceq  Pem
vizosane 0,58 1.04¢ - 0,009 0,001 .19 026 .08 0.10 0.01 0,030 0,004 0.002 0,003 ' 0.0027 00008 0.011 0.44 0.27
" Tensile Test ’
Plate Serfal  Pleces Tons {ps)) (12:)] Elong, Eong.
No . Dir. Yield Tenelle %Mn2 %Ins"
v 850529905 6 19.80 T 50,400 77,200 23.8 ’ .
\(‘ G,Jf T 51,800 72,200 268 N : 5 ‘3 g ( '
. N
i /' 8505200-04 5} 19.60 T 53,500 77,500 24.0 {
! T 51,8500 72,900 251 N ) —
o . \ _ -_ﬁ; PROD;
; 505205.08 1306 T \ 52,600, 77,100 236 M k ( H-~ 3 , eé“@' z "?ﬁ‘ \
r TT 51200 72,600 27,4 N _ _ £ Sp N 2
: 13.06 T 52800 77,300 23.0 : ) S U 4y £/
: &I T 50,600 72,300 264 "N . v Rl 5 T
; K ) . . > T o
: ) . . a7 o
1
CMF ,
" Test cotpons only, normaltized 60 r.nlnutes perinch of thlckness at 1650 F 3 25 7. Hold 30 minttes minimum. ; . ' ) A
Manuiaclured to fully killed fine grein praclice by Electric Arc Fumace, Welding or weld fepait waa not pefformes ors this malerial. We nereby ceriify thai the conlents of this report sre acourais 2pd correct. All test resulls and
Mercury has not been used In Ihe direct manufackuring of this material. Producad as continuovs cast discrete plale as-rolled, tnless . opevalisns perormed by The materlal manufaciurer are In compiiance with the appllcable
4 olherwise noted in Speclficafion. Far Mexico shipmentsinhe-SalesVIX@Nucorco: spacileations, including customer speciiicationa.
Nof Ylald by 0.5EUL melnod unless olherwise specified. Ceq= c+(MnfS)+((Cr+Mo+\!jf5)+((Cu+l\ﬂ)M6) y
% P = GHSI30)+Mn/20)+HCw20+HNBOH (CH201+Mo/ S+ VI0)1+5B - LA 777
i Melted and Manulaciured Ir lhe USA. IS0 9001:2008 cedfitied (R210840) by SR Qualily Syslam Ragfslrar (#09856-08). PED 87/23/EC T/2 Arm&x 1, Para. 4.3 Sompllant. 8H52018 1010148 AM
5 DIN soum 3.1.B/EN 10204 3.4B(2004), DIN EN 10204 3.1{2008) compRant. For ABS grades only, Qualily Assurance cerlificale 14-MMPQA-723 . A. Depretis, Melaliurgisl '

,,. . \zguaﬁ':‘;o o8\ |18 F2
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RN. GUPTA & COMPANY LTD., C-55, FOCAL POINT, LUDHIANA -141 010 ( INDIA )
MATERIAL / MILL TEST CERTIFICATE EN 10204 : 2004 - 3.1

CERTIFICATENO. 12560 DATE Z7/03/2018 RAME OF BUYER e
RAW MATERIAL SPECIFICATION : ASTM A105-14/ASME SA105-13
SPECIFICATION FOR INSPECTION : ANSHASME B16.5-2013 P.O NO. 6806 DT, 17/1V2017
! . 17+ .
) ME IC L FtEQUl% WE INVOICE NQ. EXPAT-2448 DT, 23042018
rﬁ Bopp- g!ﬁ ;%E =3 RA% osdng Hurdness
| No. Desorgplion {PC5} Code \L" Min Wit Min Heat Treamment Time BHR
! 38.00¢ W 2% 0% {Min) 137187
T T e i e X LGS | 134 [HEXE 20 | F4B0BL | v 78514 3340 | 66.54 | AS FORGED 152 - 154
| 2 |41s0mwNRF i FLOS i 1460 [HE342 20 | 48755 | 78885 3370 | 69.37 |ASFORGED | 152 - 154
2 | 4 1608 WNRF XH FLGS 1081 |Hedms 20 45887 79763 3170 | 67.00 |ASFORGED 152 - 154
|
i ! .
[ }
Voo
L :
‘ CHEMICAL REQUIREMENTS
; B SPECIFIED ELEMENTS UNSFEGIFIED ELEMENTS
{ :
i osr, 5 Heal No. CE. c P s Si Cu Ni Cr Mo v
i No. 04T% 0.35 Mn 0,035 oos (.10 035! 040 0.40 030 012 0.05
i Max b Max J080-1.25) Max T\ Max Max I\ Max  f\ Max |\ Max | Max
71 | Hesss 038 | %020 | Y088 Y0020 | Yooz |Yo2e V0130 | Vo045 | “00s2 | vaoz1 | Y0004
{2 | HEM2 040 02 003 | noaz coz2 | o024 0.073 0.034 0.075 0.007 0.002
D3 | HE343 040 0.z o83 | ogat 2.621 023 0.078 0.030 0.077 0.008 0003
1
. |
| : |
b ; i
e : _ j | ' .
Matarial n csordance with RACE MRG 170-201MB0-15158 and RACH MRO 103-2015 For RN. GUPTA & COMPANY LTD. PagalNo: 1
All Products wern meosductared, Sampied, Testsd and trapectsd Sasly by bw s whown cn
this Yest Raport in sccardance with indicated spacificailon and ware found to mest the requirssnents. METALLURGIST

Mo Waid Repair wis parforned and ait acta are fres of Welkd Repal All Products ane fres of Merauary and
mmmmﬂwm“mmhmmmdﬂm 2 mmmwmmuummm wida Caniflouts HoAGET-2014-CEMND-ORY GL vills ugso Fi-

-2008, 30 20012015 Corgificms Nk is ITEE-2008-A0-INO-RvA Vaild upic ANTM AICHAEIE TAITS




Material Test Report

FVC Forged Vessel Connections

s Heat Code: C1LO00AF An AFGlobal Cornpan
= AFGIZDal vy 13770 Industrial Rd.  Houslon, TX 7501;

ISO 9001:2015 Certified Sales: (713) 393-4200
Eaton Metal Produc 00011756 |PO: 0045008 Sales Order: 169271 Line: 5
4800 York Street Item Code: LWN030150090A001A1 | Qty Shipped: 5
Denver, CO 8021¢% ltem Desc: LWN RF 3"150X9" SA105
Mill Heaf: 141747

Spec: ASTM A105/A105M-(18) /ASME SA 105/5A 105M-(17) Secticn IJ Part A

Element (Yowt) Ladle Product EPCRA  CAS# | Element (Yowt}  Ladle Product EPCRA  CAS#

€ Carbon ._™0.18 ! ¢r Chromium -\\'0.10 W 7440-47-3
Mn Hanganesa \‘1.10 W 7439-96-5 : Mc Molybdenum 0.02

Mn:C 6.1 ! Vv vanadium 0.022

P  Phosphorous Qo,oo'} Cb  Columbium 0,000

§  Sulphur 0,005 ! C.E. 0.40

§i  silicon \a.zq ! cuNiCrMov 0.352

Cu  Copper \:\\-0.16 W 7440-30-8  CrMo 0.120

Wi Wickel 0.05 ®  7440-02-0

- s3y
/MK:H‘ [ H~K

Mechanical Testlng : : Other
Test Lab AFG IEF b
HBW 156 - 156 :
Elg (%) 33
RA (%) 65
Tensiie Specimen Size {in) \ .492
Tensile (ksl) \ 77.4 :
¥Yield (ksi) 48.6 : ) ’
Gauge Length (in) 2 [ : |

Tha racording of false, flcttlous, or fraudulent atalemenl or enlies on ihls decument may ba punishable as & felony under feders| sletule.
EPCRA Suppller Notlicallon: This product may contaln one or more loxle chamicala subjact (o the reaporling Tequirements of Sacllon 313 of Ihe Emargenty Plennlng and Communily Rlght-to-Know Act,
{Tlls 1l of tha Suparfund Amendmants and Resulhorization Aet of 1986) and 40 CF.R. Parl 372. Pelenllslly reporlsbla chemicals are Indicalod wilh & cheokmark In the "EPCRA" cofurnn and e Chemleal

Abslrect Servlces {CAS) regislry number (s provided for each such chamicel In addition to the percenl by welghi of ths chamical present In lhls product. Itis your respansiblfy alone to detemnine whether
yout facillly s required lo submit a Toxic Releass Inven\ory Reporl under EPGRA Sscllon 313,

Cerlification No.: 1347385
Certificatlon Date:  10/17/2018

Issued By: John Sauceda Page 1 of 2
This report is issuod In compllanea wilh the requirementa of EN10204 3.1 /IS0 10474 3.1.b




Material Test Report

Forged Vessal Connections

Heat Code: CLO00AF An AFGlobal Company
13770 Industrlal Rd.  Houston, TX 77015
ISC 9001:2015 Certified Sales: (713) 393-4200
Eaton Metal Produc 00011756 |PO: 0045008 |SﬂesCﬁden169271 Line: 5
4800 York Street ltem Code: LWN030150090200121 |Qty Shipped: 5
Denver, CQ 80216 [tem Desc: LWN RF 3"150X%" SA105
Mill Heat; A141747

Spec: ASTM A105/A105M-(18) /ASME SA 105/5A 105M-(17) Section II Part A

MARK f# 1B-5
Product compliant with WACE MR(0175/IS80 15156-2:2015, Annex A (A.2,1.2, A2.1.3).

No Weld repair performed.

Ladle Chemical Analysis results are reported from the raw material suppliers MTR.

Tensile taken from a round specimen. Measurement of elongation after fracture.

Yield strength was determined using the .2% offgset method, unless otherwise specified.

Bll material supplied under this order is certified to be free of mercury contamination and no
mercury bearing equipment was used in manufacturing, fabrication or testing.

* When reported on MTR: Tensile Testing Per ASTM E8; Brinell Hardness Per ASTM E10; Charpy Testing
Per ASTM EZ3

* AF Glokal manufactures materials according to a certified Quality Management System conformlng
to IS0 9001:2015

+ o+ *

Unless otherwise noted on PO, Dimensions of all standard pipe flanges and flange fittings (NP§ 1/2
to NPS 24) per ASME B16.5-2013 , large diameter steel flanges (NP3 26 to 60) per ASME B16.47-2011,
Orifice flanges per ASME B16.36-2015. :

* FVC FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5

SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIIL DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

The recording of false, fleltious, or fraudulonl slalament or éntries on Uils dosumenl reey be punishable as a felony under lederal stalule.

EPCRA Supplter Motification: This produst may contaln one of more toale chemicals subject 1o tha reporting requirements of Section 313 af tha Emargency Planning and Community Right-to-Know Act
{Title Il} of the Suparfund Amendmenls and Reauthorization Ac cf 1986) and 40 C.F.R. Parl 372 Polenlially reporiable chamicals are Indicaled with a checkmark In the "EPCRA” column ang a Chemical
Abstwac! Sarvices {CAS) reglslry number Is provided for each such chemieal In addilion Lo Ihe parsenl by welghl of tha chamice! prasent In Lhfs preduct, s your respansibility elone ko determine whalher
youwr facility Is required to submit a2 Tede Release Inventory Report under EPCRA Seolicn 313,

Certification No.: 1347385 -
Certification Data:  10/17/2018 |
jssued By: John Sauceda Rina Sane - Metallurgical Lab Manager

This report Is [ssued In compliance wilh the requirements of EN10204 3.1 /15O 10474 3.1.b Paga 2al 2
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MTE TH-7, [ H-L
Leviawrd s 2007 4smg Sechk on (]

e SeAH css NSPECTIONCERTIFIGATE

SUPPLIER :  POSCO Processing & Sofvice Co..Lid SeAH Changwon Integrated Special Steet CEAT. M. : 150430~-23043
PURCHASE CROER MO, 5349 147 Jeokhysan-ro, Seengsan, Changwon, Qyeongnam, Korea MANUFACTURE KD, © KPOUUSS0AS450
REF .CD:5349
STEEL GRADE :  TPA04/304L SPECIRICATION  © ASTH A312 MELTING PROCESS : E.AF.
SIZE D 0D 4 NPS X WT SCHBOS X 18 - 20 FT EDITION/ACDENDA. - 11 EDITION / N ADDENDA v.0.0. —
ARTICLE ;M SEAMLESS AUSTENITIC STAINLESS STEEL PIPES STATE OF DELIVERY ° SOLUTION TREATMERT, STRAND CASTING
| T S e HOT_FINISHED, FLALN END
Heet Mo, Py \L‘?sx \l‘f = l‘Tp TSVS _\Aﬁ“ \91‘\3’“;‘“ Conpos{ t lon{wt &) —— - Hon~Netaltic Inclusian Test
Spec. LA, i 8.000 | 18.000
s \MAX. | 035 | 1.000 | 2,000 | L0450 | .0300 | 11.000]20.000 L L E 1
- Togz288 L .sz 270 | 1.712 | 0330 | .0067 | 8.207 | 18.245 J i i I
NOB28S P .014 .254J 1.745 1 0829 | 00731 68.298 118.219 l J
Tost Mo Tengile Properties Hardness | impagt Test Dacarburizeﬂ&ra(n . Additicnal Tests
(Lot No.) ¥.S. (1) TS, (EL. Body | Depth (mn) | Size | Flattening test: GOOD
0.% (ks1) (%) b i TOYAL | FERR. | Mo. | Hydremtatic test: GOOD (2300PSi)
Spec. UAM;;M 30.0 75.0 1350 \
e 20
50011 | 3.0 G (550 7@ | | . ‘L—-—
5001-2 3.0 8.0 |54.0] 78 | 1\ ‘ o
i
} b | i l ’
i ’ L A | s
L‘LN o Bundie Ko Leagth (5&) | Memoer Total Weight ‘ case | _ , &iditional Tests / Aemarks
of GF. [ Length {F) Kg Ro.  !corrosion Test: GOGD
504625001 | 5PO46250011° 18 - 20 5 o8.8 685| F40358

. ‘ | CERTIFY TO ASTH A312-03/ASME SA312-GBED. (0QADD. )TP3DA/304L. ASTH AS76-98/
\ ASUE SAG76-GBED. (00ADD.)TP304, UNS $30400/530403
! HEAT TREATMENT: 1050 T FOR SMIN, (WATER QUENCHED)
HARDNESS ACCORDING TG NACE MR-O175(02E0.), CORROSION TEST: ACC. TO MIL-P-24691/3
INSPECT (DN CERTIFICATE DIN 50048 3.1/EN 10204 3.1/!S0 10474 3.18
EN 10204 Type 2.1 / WO AEPAIR WELDING. FREE FROM KERCURY CONTAMINATION.

i !
H 1 H
TOTAL 8 l 686 \ ‘

Cur quality system is certified in accordance with

150 9001: 2008 by DNV, :jl < (e
Wa here cartify. that the material described above has heen ToaD Nanager, Buality Assurancs Tesn

tasted and complies with the {eras of tha ordar contract. OATE : way, 01, 2015
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B NORMA (INDIA) LIMITED ,

| 48.Sitc IV industrial Area, Sahibsbad, Ghaziabad-201010 (U.P) INDIA. Works Test Certificate

| Tek 91-120-2896091, 2895404 Fax: 91-120-2895930 E-mail: normaindi it. com .

ORMA/LAB NO-6539/14-15 | INVOICE NO. E400 l DATE:-13-10-14 )

'P. Oxder. No: 503/005034 TCustomer-| " [Forging specification | ASME SAI0S 9

Component  [207-150# WNRF XH FLG. ASTM A105 -12

Drawing No. | Steel Supplier  |Adhunik Metaliks [1d

Machining | ANSK B16.5- 2009 Quantity:- 09Nos. L

STD ASME B16.5- 2009 | MillHeatNo.  114A1145
TEST RESULTS NORMA HEAT NO-1231
| CHEMICAL COMPOSTION MECHANICAL PROPERTIES.
Elements % Specified Actusl PROPERTIES | SPECIFIED [ OBTAINED [Specified carbon as per Purchase Order
Composition_| NORMA LAB] MILL T. ' 0.25max.

Carbon ~ 0.35max. N\ 020 0.20 \\\l’icld Strength | 250.00 32165 |Serrated face as per MSS-SP-6 With in limits

Manganesc 0.60-1.05 |\, LI 1.10 (mpa) min. of 125-250AARH

Lsmoon 0.10-035 | N 0.18 0.20\

Sulphur 0.040max. N 0.012 | 0.015 Yleusile Swength| 48500 | 521.86 |~,pnoN EQUIVALENT (CE)

Phosphorous 0.035max. | \ 0.016 0.015 (mpa) min. CE=C +M_+ CriMotV + NitCu.

Chromium 0.30max. N N 0.012 0014 [%FElongationin| 22.00 31.76 5 15

- N 50mm / 4D min

Nickel 0.40max. < \ 0.009 0.007 Hardoess 187. 144-163 a ER MSS 008

HB. max. MARKING AS PER MSS-§P-25-2
Copper 0A0max. | N 0012 0.009 207-150 XH SA/A105 1231 B16.5 NORMA INDIA.
Molybdenum O.IZmax.\ N\ 0.004 0.001  |% Reductionof| 30.00 61.01
! Area min
—— Y .
(Vanadiam 6.080max. | \ 0.004 0002 (Remarks. We here by cormify that the mwsterial|Chiocked by-
described hers in has becn tested in accordance :
Csrbon 0.47max. 0.390 0.387  lwith the mpplicsble specifications referred above Metallurgist
i and meets the requirements as per EN10264/3.18 7o~ ,

Equivalent (CE) & NACE Standard-MRD175-2003. Certified by:  Control M
“As per ASTM A10S Table | Note:-For cach Quality Control Manager
reduction of 0.01% below the specified carbon
maximun(0.35%).an  increzse  of 0.06% 0 DL,
mangonese  above the specified  maximum / i
(lﬂs%hmﬂbe pcrmit!ed up to maximum 1.35% b Iy “l‘"‘ c:.
&NACE Stamdard MRO175/15015156 Standard =

| Cauntry of Origin-adia. iooUAuT\,
\'\*} ,.-q"\




S534(~)
MI‘::F}_ lc—‘z.wk[ SQ

T

¥
o0

[y

* ST&H CORPORATION 2|

74, fwadongsunhwan-ro, Haeundae-gu, Busan, Korea
Tel 1 +82.51.744-4680(5 line) Fax ; +82.51.744-4670
£-mail :gm@stnhcorp.com

(i
&

CERTIFICATE OF INSPECTION & TEST (N 10204 3.1

CE

kP3 QRd00 SO
Certificate No.
Customer
Contract No. 202261-00-1ST
Spec. For Material ASTM A105N-14,ASME SA105N-17 NACE MRO175/150 15156-2:2015,NACE MR0103/1S0O 17495-1:2016
Heat Treatment  930°C NORMALIZED & AC Dimensional inspﬁtion\ASME B165 - 2017
B

MIHOO03A-18/25 Date : AUG. 21. 2018

Certified to ISO9001/ 1SO14001:2015,PED2014/68/EC by LRQA

Size of Test Te\;sion Test Hardness Charpy impact Test
Specimen RA Test (10X10mm Specimen Size)
ITEM / SIZE Q'ty Heat No./ % (HB)  [Tindiv. | Ave. | Notch | Temp.
Batch No.
187 21 27} v -29°C
BD.ﬂ Test Result {J) Ave.(})
BA150BR16 150LBS BL RF 16" 60 B05820D 75 152 156 143 120 118 127
e BATS0BR20 150L8S BL RF 20" —— 60 805820E 75 152 156 143 120 118 127
BLANK BLANK BLANK
Y N
N % N N Chemical Composition (%) HDE
Heat No./ ve Vs [yma [Vop 5 Ni e fijmo [Yeu [¥w 1
Batch No. Max [0.350 | 0.350 | 1.050 | 0.035 (0.040 0.400 | 0.300 | 0.120 | 0.400 | 0.080 [
Min ~ | 0.100 | 0.600 | i |
H 0184 0258 1040 0012 0005 0007 0016 0002 0023 0001
8058200 P 0175 0250 1030 0014 0004 0007 0019 0003 0023 0001
H 0184 0258 1.040 0012 0005 0007 0016 0002 0023 0001
805820E P 0375 0250 1030 0014 0004 0007 0019 0003 0023 0001
BLANK
REMARK * H:Heat Analysis P : Product Analysis

* Impact Test performed according to ASTM A370 & MESC 76/210/2017 Paragraph 8.5 / Table 4 & 5.

*CMn = 155
e

* Mn is Permitted up to Max 1.65% (ASTM A105-14 TABLE 1, NOTE 1)
Witnessed by / H. J. LEE

We hereby certify that the malerial herein has been made and tested in accordance
with the above specification and also with the requirements calied for by the abave order.

ST-801-14-02

Manager of QLA Dept. / JAY KIM
ST&H CORPORATION

T 0 T L S B pet Y S ST I Y

-



p.0.Box 279 1605 Rivor Rd

FULIESCIE  winon NG 27000 Mil! Test Report e sanares

(262} 356-3700

FLATE MiLL ) Page 1
Issulng Dato : 0912i2018 BIL No. : 512040 Lood Mo, : 623425 Qur Ordar No. : 1694381 Cusl. Order No. . 4500893649
Vehlcle No: NOICL 725 Sold To:  RYERSON PROCUREMENT CORP ShipTe:  RYERSOMN INC. DENVER
I 726090 ° PO BOY 91001 6600 HIGHWAY 05
Specificallon; 1.2600" x 96.000" x 240.000" LUBBOGI,TX 73490 COMMERCE CHTY,CO B0OZ2

ASTM AJG-14/AS T ATOD Grade I3-1RIAASHTO M2TOGrade IEARBME
SA30 201512017 AASHTO M270-2017 36

Marling 1 160005004

e e B PR K :
Hm c \ P TR T Cu Hi o Mo Al ¥ Hb n N Ca b &n Loy Pom

4505747 0.2 0.54 2.000 0,001 014 @19 0.08 (Rl .01 0025 0D.oa3 0.002, our: Q.0042 0.0000 0014 0.38 nQ
Tousllo Tosl
Plale Seria! Fiecas  Tons [psi) {psil Elong.  Eong.
5] I Yied  Tenslle %in2®  %ind
i L — % LY
A505747-04 3 220 .7 |, 40900, 59700 272
T 41,000 70,100 207
Ierulaciued 1o Tilly klled fna grain graclios iy Eleckic Are Furntge. Yelding of wold repair was nol perlommed on Is matsrisl. Wo lataby carbly Ihat she conienls of this eapon nre nocurale and m"’:;- 3“ test resulls pnd
Merpury has nol been vsed in the diact enanufoctaring of ihis meleral Moduced as conlinuous cast dacrale plale ps-ralled, unless f ; | by Ine malatial o amin wilh tha apr
henvizs gotad In Speaficelion, For Mexlco sliy nhe- SaleskXENucorcom spetiations, kicluding eusloner specifications. Y e
Yield by 0.6GUL method urless clhorwise spaciied, G = G4 (NRBI(CHMoVIEIHICU+NY1 6] PR Ao 4 i
Pem = CH(SI0)H{a/300HTUIZDH (NIBO) (CHACH (Mol 53 (V01 5B St A W3010 9:48:15 Ab
Multad and Manufaclured in the USA_ 150 0001:7608 cerhad (40 10940) by SRt Qualify Sysian Reglairal (10885-08). PED 972UEC 742 Annex 1. Para 4.0 Compfanl, —_—t s
DI 60040 3.1.0VEN 10204 3, 10{2004}, DIN B 10204 3. 4(2005) compliant, For ABS giades only. Quefly Arsurance ceniDcale 14-14MPOA-723 T. A Usprelis, Metallurglst

S3G(~/
PLID # 22U

mk ‘Chqxgﬁb
IS-4,8



NUCEOR Mill Certification MTR f: U1:557740

NUCOR CORPORATION 1 0/11!201 6 E’{%SM%?JS}&%QFOSIX%QB
435) 458-2300
NUCOR STEEL UTAH Fax: 435? 458-2309
Sold To: INTSEL STEEL WEST LLC Ship To: INTSEL STEEL WEST
PO BO 1887 SOUTH 700 WEST
HOUSTON TX 77226-1119 SALT LAKE CITY, UT 84104

801) 433-2210
ax: (8071} 972-6145

Customer P.O.| SLC-12130 Sales Order | 268246.4
Praduct Group | Merchant Bar Quality ' Part Number | 3000075024004W0
Grade | A36/A529GR50/CSA44W/S0W Lot# | PL1610567651
Size 34" {.7300) Round Heat # PL16105676
Product | 3/4" {.7500) Round 20°'A36/A529-50/44W/50W B.L. Number | U1-548929
Descriplion | A36/A529-50/44W/50W Load Number | U1-357740
Customer Spec Customnar Part #

| hereby certity Ihat 1he malenal descibed herein has been manulaciured in accordance with the specdications and s1andards lisled above and (hat it salishies Ihosa requirements.

Roll Date: 8/13/2016  Melt Date: 8/10/2016  Qty Shipped LBS: 11,895 Qty Shipped Pcs: 396

ASTM A36/A36M-12, A709/709M-13 GRSG ASME SA36-10 Ed'11 Ad.

ASME SA35-2010 EDITION-2011 ADDEND.
v\STM A?09/ 709M-13 GR 36 [250]
o \ Cu Ni Cr Mo v Cb

0.19% 0.?2% 0.010% 0.045% 0.24% 0.23% 0.09% 0.13% 0.018% 0.0016% 0.000%
Yield 1: 51,498psi .\\: Tensile 1: 73,816psi Elongation: 28% in 8"{% in 203.3mm)
Yield 2: 50,764psi Tensile 2: 73,645psi Elongation 26% in 8"(% in 203.3mm)

Weight Variation 000.0%

ecification Comments: MEETS THE REQUIREMENTS OF: ASTM A36/A36M-12, A529/A529-05 GR50, CSA G40.21-04
Gp R44W(300W)&GR50W(350W) AASHTO M270/M270M-12 GR3B{270), ASME SA36/5A36M-07

Commants: NUCOR - PLYMOUTH IS AN 1.5.0. 8001 AND AN A.B.S. CERTIFIED MILL
CMTR COMPLIES WITH DIN EN 10204 - 3.1

- 1. ALL MANUFACTURING PROCESSES OF THE STEEL MATERIALS IN THIS PRODUCT, INCLUDING MELTING, CASTING, AND HOT
ROLLING HAVE OCCURRED WITHIN THE UNITED STATES. ALL PRODUCTS PRODUCED ARE WELD FREE. MERCURY, IN ANY FORM,
HAS NOT BEEN USED IN THE PRODUCTION OR TESTING OF THIS MATERIAL.

2. PROPOSITION 65 WARNING: TH lS PHODUCT CONTAINS A CHEMICAL KNOWN TQ THE STATE OF CALIFORNIA TO CAUSE CANCER
AND/OR BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM. FOR MORE INFORMATION, PLEASE CALL 1-435-458-2300

ErViewed +o 2003 ASME 54671:0»«:[{:

5361-1
MK# 1C-8, 1J-8

Ryan Penninglon

Division Matallurgist Paged4 of §

NBMG- 10 January 1, 2012




e
S &hl~] .
» I(_:i;:\?. 31}
'l X \ ——m
Rav'awrd 7o 217 ASME Sochion 1)
' : . ' DATE: 11/30/14
P  UNITED STATES STEEL CORPORATION TUOBULAR PRODUCTS . TIME = 04:05:47
\ CERTIFIED TEBSBT REFPORT SERIAL HKO: LOo054107
{IN ACCORDANCE WITH SO 10474ENT0204/DINS0049 "iype 3.17)
MiLL ORDERITEM NO SHIPPERS NO. P.0. NUMBER. YEHICLE D
DROOES2 - 08 RO3I446 10P15701-CaA GONX3 10210
SOLD 7O ADDRESS MAIL TO ADDRESS VENDOR
UNITRD STATES BTREL CORP
LOBRAIN TUBULAR OPERATIONS
2199 EAST 28TH ST.
LORATHM, OH 4405%
-%. SPECIFICATION AND GRADE

PIPE CARBON SMLS STD PIPE API S5L-»45TH EDITION DATED 1271/12 PSL-2 GRADE B AND GRADE X42 R N OR Q AETH
AS3-+12 GRADE B ABTM Al06-+13 GRADE B/C SPECIAL OD TOLERANCE ASME SASY-*2013 EDITION GRADE B ASME

SA106-+2013 EDITION GRADE BE/C BLK REG MILL COAT PE BEV 30 DEG MEETING ALL THE APPLICABLE REQUIREMENTS
OF NACE STANDARD MR-01-785 *:IS0O 15156-2 2009 ED AND MR-0103-2012 ED

WATERIAL Do WALL: i frrwm}
COND:  AS ROLLED 1 ®20.000 (508.000) '"‘"'"'] 9.500 (12.700) "
TENSILE YiELD Ters TENSILE it ELONG % HARDNESS MNHYDRD  |owEsLisic)
PRODUCT TEST TVPES PSI | .50 PBX m2" ) SCALE: PST
{OENTIFICATION QRIENTATION oo | W [ 32100, Wy 70000 | @A R e 1500 g
IN [(Max>, 71800 | B&L $5000 | 0.33 29.0 | WA
“MA6721 F157AA | STRIP/L/B | AR 1.500 50500 & .50 g 78500 | 0.G5 38.7 1300 5
X83582 EJ95AA | STRIP/L/B |AR 1.500 45700 | .50 73000 | 0.63 45.5 ig00 5
*» |END OF DATA THIS SHEET ==
i
!
|
LEGEND: L - LONGITUDINAL T - TRANSVERSE QT -QUENCH & TEMPERED AR - A5 ROLLED G -8apy W wELn
U -UPsEY NM - NORMALIZED SR - STRESS RELIEVED TR - THERMOMECHAN;CAL ROLLED
c W] p s N wm cu | Wi CR Y WO AL v B T c8 | to | CE’
FROOUCT MAX
is] TYPE
ENTIFIGATION f\_, \_, \\‘ \., 43
—-MAET 21 BEAT %19 | %04 {010| 003}i23 |16 o8] i0s) 02 [(025 ©3 p0D31:002(:003|! -41
WMA6721 F1S57AD | PROD 120 | 104 (a07{ oo2liz4a |15 ] 07 :08 03 1026 03 poo2|:00ilo0on}: -42
MA6721 FLSTAA | PROD iz0 | To4 |006] 003]:24 |26 | 07| ioBlis2 027 03 pOoD2J:00L|i001]} .42
Xx83582 HEAT 20 | 104 [po8| 007(:23 [ioz | ‘01 :09|io1 |03 ‘03 [0002{:002|:001|: .40
X83582 E795AA | PROD i19 | 105 joo4| 00525 |loz | o1 ioslibi |ioa 03 lpoozlicoz|ioo3 .40
¥83582 E795AA | PROD i21 | To5 (003| 00925 |0l | 01 08} 01 (042 03 0005:002|008 <41
: o DF DATA [HIS| SHERT »m : : : : l
: ] NN %

"C.E. 15 BASED ON THE FOLLOWING EQUATION(S):

CE=C+M/ 6+ {CR+MOTV)Y /54 (NI-#-CU)'/J.S

DECIMAL POSITIONS FOR ELEMENTS ARE INDICATED BY THE LEFT MARGIN, VERTICAL DOTTED LINE OR DECIMAL POT. ELEMENTS REPORTED IN MASS FRACTION {%)

PAGE

1 QF

2




DATE: 11/30/14

UNITED STATES STEEL CORPORATION TUBULAR PRODUCTS TIME: ©04:105:47
) CERTIFIED TEST REPORT SERIAY, NO: LO054107
{IN ACCORDANCE WITH ISO 1047 4EN10204/DINS0049 “typs 3.1"}
KLl QRDER/ITEM NO SHIPPERS NOD. PO, NUMBER
DROOESZ2 08 RO3446 10P15701-CA 0018012
MATERIAL oD gl | WALL: ey
. A5 ROLLED 20.000(508.000) 0.500 (12.700)
4 CHANPY Y-NOTCH IMPACT TESTING
FRODUCT " GRAIN T M ok | TEST TEnp sZE TEST | FI1Bs” il  SHEAR
\OENTIFICATION FLAT GEND SZE COLLAPSE T LoC. i J { SOND. [z [ 3 | ave i 1] 2§ 3 | WNe
DEG F : : : : , : : : ]
MAG721 F157AA OF. T B + 32] 3/4 {ant s8] 77 60 651 40| 60 50 50
X83582 B795AA [a):4 T B + 32| 3/4 law 100] 94| 104 99 100|20d 100] 100
% [END OF DATA THIS SHERT *=~
r____LEGEMJ 'L - LONGITUDINAL T - TRANSVERSE @ . BODY W -WELD HAZ - HEAT AFFEGTED 20NE
I TESTING / INSPECTION INFORMATION
TEST / INIPECTION YES RESULYS I COMMENTS
FULL LENGTH VISUAL X —_—
FULL LENGTH EM} X oD X * ODAD L__K _ uT 10.0% NQTCH
FULL LENGTH MPI
FULL LENGTH UT x o X oo L X ur_ 10.0% NOTCH
END AREA INSPECTION (PLAIN END) X wpi X uT ——_
SPECIAL END AREA (SEA} INSP MPI A
. FULL LENGTH DRIFT DRIFT MANDREL SiZE:
1
L_ PR
ADDITIONAL NCTES/COMMENTS B
MELTED AND MANUFACTURED IN THE USA, NO REPAIRE BY WELDING, NO MERCURY COMPOUNDS ARE ADDED )
TO THE STEEL AND ALL MERCURY BEARING EQUIPMENT IS FROTRCTED BY 2 DOUSLE BCUNDARY OF CONTATINMENT..
MANUFACTURED IN AN ISO 9001 CERTIFIED FACILITY - CERTIFICATE #32022.
PRODUCT WAS HOT ROLLED AND HOT FINISHED
e
‘;ﬂSLSTO CERTIFY THAT THE PRODUCT DESCRIBED HEREIN WAS MANUFACTURED, A I

MPLED, TESTED AND/OR INSPECTED IN AGCORDANCE WITH THE SPECIFICATION 3
AND FULFILLS THE REQUIREMENTS IN 3UGH RESPECTS,

FREFAREDBYTHEOFFICEOR:  Bpan KOURY - MANAGER, Q.A &
. Q-A.

pare 11730714

PAGE 2 0P 2

L i




UNITED STATES STEEL CORPORATION

TUBULAR PRODUCTS DATR: 11/30/14
ADDITIOMAY COMMENTS SHEET TIME: 04:05:51
PAGH: i0F 1
MILL ORDERITEM NO | SHIFPERS NQ. P.O. NUMBER . HEAT - y
DROOES2 08 1L0PA570L1l-CA SERYAL WOMBER: LO054107
S0LD TO ADDRESS

MALL TO ADDRESS VENDOR

UNITED STATRES STEEL CORP
LORAINR TUBULAR OPERATIONS
2199 EAST 2BTH ST.
LORAIN, OH 44055

END OF DATA

BEAT MAGTI21 -
HEAT X83582 -

MELTED AT:FAIRVIELD WORKS,

MELTED AT:NUCOR STEEL MEMPHIS, MEMPHIS, TN 38109

FAIRPIELD, AL 35064




1505 River Rd

P.0.Box 279
: H B8 m =% % Winton, NC 27986 0 : ; Cofield, NC 27922
R (252) 856-3700 ME 5 E T@St R@@@ E«t (252) 356-3700
‘“fA?E WELL Page 2
Issuing Date : 10/07/2018 B/L No. : 514849 Load No. : 525223 Cur Crder No. : 1584381 Cust. Order Mo. 14500893647
Vehicle No: ATW 53005 ‘ SoldTo:  RYERSON PROCUREMENT CORP ShipTo:  RYERSON INC, DENVER
e W PO BOX 51601 5600 HIGHWAY 85
Specification: 1.0000 x 96.000% x 240.000" LUBBOCIK,TX 78490 COMMERCE CITY,CO 80022

ASTI AB16 70-17/ASNME SA516 70 SAS16-485 PVQ 2016/2017 NACE
MRO175 Aanex 2.1.2 (2015), MR0103 {2010} Section 2.1.2(2018) 13.1.1,
13.1.2) Comptiant

Marking : 160005134

5 b ™, :

HeatNo ™C  ytn WP N§ v Cu Ni cr Me  Alfio) Nb T N ca B Sn Ceg  Pom

8505555 020 108  0.008 0.000 0.20 0.24 010 0.67 G.01 0529 D.004 Q002 0.002 00026 00001 0.011 0.41 0.28
Tensile Test
Plale Serial  Pieces  Tons {psi) {psi) Eleng. Eiong.
No Dir. Yield Tensie %in?2" %ing"
e "\

B505556-07 4 1306 T “45,600% 75500 2.2

53C\~/
PLIDdH 23U
Mt';H" txm[L{E]D'\‘!B

\We heraby cerify thai lhe conterts of hhis report are accurale and co wrect. All test results and

Manufactured to fully killed fine grair practics by Electric Arc Furnace. Welding or weld repair was not parformed on this rma terial.
uperalions perormed by the material manufactucer ateln oompllarca with {te applicanle

Mercury has not breen used in the direct manufacluring of this material, Produced as continuous cast discrele plate as -rolled unless

olherwise noted in Specilication. For Mexico shipmentsmnhe -SalesMX @Nucor.com spec:r’ icallons, including customer specrﬁc:atrons
Yield by 0.5EUL methed unless oihemwise spectiled, Ceg = CH{Mng+{CexMo+V/5)+({Curthi)15) - 2
Per = CH(SIS0) M/ 20)+{Cw/20)+{ N80y +H CHZ0+Mot15)+{\V/10)+5B - L4 ;_4 ﬁfﬁé
i 10/712098 2:60:14 PM

telted and Manufactured s the USA. 150 9001:200€ certified (5640940 by SRI Quality System Registrar (#0985 -08). PED §7/23/EC 7/2 Annex 1, Para. 4.3 Complians.
DIN 50049 3.1.B/EN 10204 3.1B(2004), DIN £N 10204 3.1(2005) compllant. For ABS grades only, Quality Assurance certiff cals 14-MMPQA-723 T. A. Deprelis, Matallurglst
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Eaton Metal Products Company LL.C

ENGINEERS ~ DESIGNERS  FABRICATORS
PETROLEUM EQUIPMENT
1303} ZHG-4800 FAX: (3031 Z90-3730

NDE Reports

EATON METAL PRODUCTS CO LLC
MANUFACTURER DATA REPORT
5361-1



@ Salt Lake City, UT  Denver, CO Bilings, MT Farmington, NM Client: EATON METAL Date: 2/22/2019
Job Location: 5LC, Utah Team W.0: 1§16-001390
(801)307-2202  (720)579-0660  {406)371-5822  (505)599-4115 Job Reference: 5361-1 Client P.O.: 45650
Customer Type Of Weld Radiation Sourra Eilm Type Eilm Size Penetrameler Type
EATON METAL Butt Weld IR- 162 cos0 H xray O AGFADS 45%17 ASTM WIRE B
Specificalion Drawing Mumber Source Strenglh or MAMKY Emulsion Number Exp. Dale Penelrameter Material
Boller/ Pressure Vessel 87 Cl 8250802N 11724 Stainless Sleet
Procedure Pipe ©.D/ Pipe Thickness Flate Thickness Facal Spat Size (F) Exp. Time Single Load Panetrameler Logation
RT.ASME.$ R24 875" 0.124" 2 MIN. 30 SEC. | Dauble Load Source Side Fitm Side
Acceplance Crileria Joint Type Material Thickness Wilh Reinforcement {d} Eitm Technigue Shim Material Thickness
RT - ASME Sec. VIIl Bult Weld Carbon Slesl 1.187" SWE/SWV NA NA
Exposure Technique Surfaca Condition Source To Object (DY Screen Thickness 1D Flacemenl
8 As Welded 20" .010-.010" Laad on Film
Viewing Film Processing Screen malerial Localion Marker Plagement
Single Double O Aulo O Manual Lead Film Side Source Sida 3
IS0 Line # Report #
c c (= %
S = S ° $ =
@ =
— - = T % 8| 5 g & 3 & o ‘@
s 5|3 |g|s|s |28 8|28 |2 |8)3% § | 38
® 2D o ] @ i E & = = E = 3 @ o
ot [0} 5 @ 5 L c2| B a© S g E
< [vd g o =Y 2 c = c x <] =}
E = 2 5 I} a, Qo o T
3 & | 5| g T =
i = 2 = @
Weld No. View Weld 1.D. Remarks o
GS HD/32U -1 LK X 2.64 2.54
G§ J2ui7y 0-1 LK X X 2.34 2.57
G§ 37U/35U 0-1 LK X 2.65 2.64
GS 35U/31U 0-1 LK X X 2.61 2.43
e
Chent: Dale: NDE Inspector é// Dale: 3/22/2019

Form MS.RT.ASME

Andrew Gruber
"Client has final authority and responsibility for interpetation and acceptance of examination and reporls”




@ Salt Lake City, UT  Denver, CO Billings. MT Farmingten. NM Client: Eaton Metals Date: 3/28/2019
Job Location: SLC, UT Team W.O: 1116-001380
(801)397-2202  (720)579-06B0  (406)371-5822  (505)598-4115 Job Reference: 5361-1 Client P.Q.: 45650
Customer Type Of Weld Radiaticn Source Film Type Film Size Pepelrameler Type
Eaton Metals Bult Weld iR-192 CO-80 O X-Ray @ AGFA D5 45x17 ASTM "B" Wire
Specificalion Drawing Number Source Sirenglh or MAKY Emuision Number Exp. Date Penelrameter Malerial
Boiler/ Pressure Vessel 82 Ci 88506140 7Hi21 Slainfess Steel
Procedure Pipe 0.0/ Pipe Thickness Plgle Thickness Focal Spot Slee (F) Exp. Time Single Load Penetrameler Localion
RT.ASME.1 R22 i 0.124 12 min Double Load @ Source Side Film Side e
Acceplanca Crilena Joinl Type Material Thickness Wilh Reinfarcament (¢ Film Technigue Shim Material Thickness
RT - ASME Sec. VIl Butt Weld Carbon Stee! 1.000 SWE/SWV NA NA
Exposuré Technioue Surface Condilion Source To Objecl (D} Sereen Thickness 1D Placement
C As Welded 40" 005"-.010" Flash on Film
Viewin, Film Processing Sareen malenal Logalion Marker Placement
Single Double o Auto 9 Manual @ Lead Film Side @ Source Side a
1SO Line # Report #
5 s 5 H
] @c| _ 5 = e Q =
— = oz o 2 =1 = o 5 = Q @
| B | 3 m | ¥ o | am| 2| 2|9 | E| 3 g 5
3 a@ £ % g © EE| o S < c g 5 a
< i3 £ [ = 3 c < = ] o S £ =)
E |28| = 5 a B O I ]
§ fii] = g T =
Weld No. View Weld 1.D. B ? - Remarks &
G5 3207374 0-1 LK X 2.87 3.00
1-2 X X 2.87 2.74
3-0 X X B REXS SD e ] 3.02 3.03
GS 35U/31U 0-1 LK X 3.37 3.32
1-2 X 3.13 317
3-0 X X 3.24 3.03
Client Dater NDE |nspecum Date- 3/26/2019

Form MS.RT ASME

"Client has final authority and responsibility for interpetation and acceptance of examination and reports™

Trevor Woolsey




a0 Salt Lake City, UT  Denver, CO Billings, MT Farmingten, Nv Client: EATON METAL Dale: 4/2/2019
m Job Location: SLC, Utah Team W.O: 1116-001390
(801)397-2202 (720)570-0680 (408)371-5822 (505)598-4115 Job Reference: 5361 Client P.O.: 45650
Cuslemar Type Of Weld Radiation Source * - Film Type Film Siza Penslrameier Type
EATON METAL Butl Weld IR- 192 co-s0 [ xrey O AGFA D5 45X17 ASTM WIRE B
Specificalion Drawing Number Source Strength or MAKN Emulsion Number Exp. Dale Penelrameter Material
Boiler! Prassure Vassal 78 Cl 8250602M 111721 Stainlass Stee!
Procedure Pipe ©.D./ Pipe Thickness Elalg Thickness Focal Spot Size (F} Exp. Time Single Load Penalrametar Location
RT.ASME.1 R24 875" 0.124" 32 MIN Double Load L] Source Side Film Side O
Acceptance Crileria Joinl Type Malerial Thickness Wilh Remlorcement (d} Film Technique Shim Malenal Thickness
RT - ASME Sec. VIl Sult Weld Carban Steel 1.187" SWESWV NA NA
Exposure Technique Surace Condilion Source To Object (0] Screen Thickness 1D Placemenl
B As Welded 65" 010"-.010” Lead on Film
Viewin Film Processing . Screen malerial Localion Marker Placement
Single Dauble [ e O Manual Lead Film Side Source Side J
1SO Line # Report #
=
= - 2 Z (25| 3 g 8 2 2 g Z
o g k- - x 2= a 4 5 [ H - C
gl sl e|a| 8|8 |Es|l8|£Ff || < |8 3 8
gl e | g ||| =2 (g2 2B |G |sg| 3]s o =
£ = a [ O o ]
O 2 15| ¢ i | =
2 a | 2 5
Weld No. View Weld I.D. Remarks a
GS 32U/37U 2-3 LK X Weld Area Ground in to. 2.92 2.99
3-4 LK X X 3.02 3.03
4-5 LK A X 2.89 3.02
5-8 LK X X 3.00 2.99
6-7 LK X X 3.02 3.03
7-8 LK X X 2.78 3.02
8-8 LK X . - 2.85 3.00
g9-10 LK X X 3.04 3.02
10-11 LK X 3.00 2.99
11412 LK X 3.02 3.03
12-13 LK X 2.91 2.95
13-14 LK A X 3.02 3.03
14-15 LK X 3.04 3.02
1516 LK X 3.00 2.99
16-17 LK X 3.02 3.03
17-18 LK X 3.04 3.02
18-19 LK X X 3.02 3,03
19-20 LK X 3.04 3.02
20-21 LK X 3.00 2.99
21-22 LK X 3.02 3.03
22-23 LK X RET €oten AC Sn 9319 3.00 2.99
23-24 LK X X ’ 3.02 3.03
24-25 LK X 3.04 3.02
25-26 LK X 2,98 2,99
26-27 LK X _ 278 2.50
27-28 LK X X 2,89 2.85
28-3 LK X
pl
Client. ﬂ"’—_jzs':—‘wg———ﬂw NOE Inspector Dale: Af22019
Form MS.RT.ASME ¢~ Andrew Gruber

"Client has final authority and responsgibility for interpetalion and acceptance of examination and reports”




@ SaltLeke City, UT  Denver, CO Bitlings, MT Farminglon, NM Client: EATON METAL Date: 4/9/2019
m Job Location: SLC, Utah Team W.O 1716-001390
(801)307-2202  (720)579-0860  1406)371-5622  (505)598-4115 Job Reference: 5361 Client P.O.: 45850
Cuslomef Type Of Weld Raglation fiouree Fitm Type Fim Stz Pengtramaler Tyre
EATON METAL Butl Weld IR- 162 60 (] xrey O AGFA D5 45317 ASTM WIRE B
Specificalion Dawinng Nurber Source Strenath or MAJKY Emulsion Numbar Exp. Date Peneramater Material
Boiler/ Pressure Vassel 95 Cl B250602N W21 Sialinless Stael
Fracedure Pi hlckness Plple Thickness Focai Spol Size (7} Exp. Tima Single Load nels ogalicn
RT.ASME.$ R24 .B7§" 0.1249" 26 MIN Doubls Lead _ [J Source Side Film Side 1
Accaptance Gritena Joint Tvoe Maleris| Thickness Wilh Reimiarcemant {d) Film Tachnigue Shim Material Thickness
RT - ASME Sec. VIl Butt Weld Carbon Stesl 1.187" SWE/SWY NA NA
Exposure Techniqus Surlace Condilion sourge T Qblect (D) Scruen Thickngss D Flacemngnt
B As Welded 65" .090"-.010" Lead on Fim
Yiewing Ellm Processing Serean materal Lecalion Marker Placament
Single Dounie O a0 O Manual Laad Film Side Source Side ]
1S0 Line # Repor #
5 L8 i
R R L1238y S2|Bl32| 2 & | Z
g8 2|82 Fls|eE g |22 £ 8 g 2
[7) = 753 a @ =] - [~ < ©
< 4 b Q a | 8c < c b4 o G E he]
E [£2] = 5 & & 8] g [
g & | 3|5 3 z
£ 3|2 5
Weld No. View Weld L.D. Ramarks o
(S 32U/370 1-2 LK 5361-1 3.06 3.00
2-3 LK X X 3.02 3.03
34 LK X 3.08 3.02
4-5 LK X X X 3.00 2.88
56 LK X X 3.02 3.03
6-7 LK X X 3.00 3.02
7-8 LK X X 2.95 3.00
9-10 LK X a4 3.02
17-18 LK X 3.00 2,99
18-18 LK X 3.08 3.03
22-23 LK X 2.91 2.95
23-24 LK X 3.02 3.03
26-27 LK X Scuff marks 3.10 3.02
3-0 LK X X 3.02 3.03
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Cliant Data; NDE Inspector A _ ' Dale 4/8/2012

Form MS.RT ASME

7

Andrew Gruber

"Client has final authority and respansibility for interpetation and acceplance of examination and reports”
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Salt Lake City, UT  Cenver, CO

Billings, MT  Farminglon, NM Client: EATON METAL Date: 4/11/2019
m Job Location: SLC, Utah Team W.O: 1116-001390
{801)397-2202 (720)579-0660  {406)371-5822 {505)599-4115 Job Reference: 5361 Client P.O.: 45650
Cuslomer Type Of Weld Radiation Scuich Film Type Film Size Penelramater Type
EATON METAL Butt Weld IR- 192 co-e0 [ xrey O AGFA DS 4.5X17 ASTM WIRE B
Specification Drawing Number Source Slrenglh or MAKY Emulsion Numbe Exp. Date Penelrameler Matens|
Boiler! Pressure Vessel 95 Cl B250602N 1/1/21 intess Steel
Procedure Pipe 0.0/ Pipe Thickness Plate Thigkness Focal Spal Size {F) Exp. Time Single Load Penelrameter Localicn
RT.ASME.1 R24 875" 0.124" 26 MIN Double Load ] Source Side Film Side O
Acceptance Criterie Joint Type Malerial Thickness With Reinforcement (d) Film Technigue Shim Material Thickness
RT - ASME Sec. VIl Butt Weld Carbon 3lesl 1.187" SWEBWY NA NA
- Exposure Techniqug Surface Condition Source To Objecl {D) Screen Thickness 1D Placemenl
B As Welded 65" .010"-010" Lead on Film
Vigwing ) Film Procassing Screen maleqal Location Marker Placemenl ,
Single Double O ae O Manual Lead Film Side Source Side O
ISC Line # Report #
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Weld No. View Weld I.D. Remarks a
GS 320/37U 2-3 LK X 5361-1 2.89 2.99
4-5 LK X 2.81 2,88
5-6 LK X 2.85 3.02
8-7 LK X 3.00 299
7-8 LK X 2.89 3.03
27-28 LK X 3.00 3.02
3-C LK X 3.00 Z.00
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Client £~ el Date: NDE Inspacler Date: 4/11/2019
Form MS.RT.ASME . ) Andrew Gruber

o

“Client has finai authority and responsibility for inlerpetation and acceptance of examination and reports”




; j @ Salt Lake City, UT  Denver, GO Billings, MT Farmington, NM Client: EATON METAL Date: 4/12/2019
I E A M : Job Location: SLC, Utah Team W.O: 1116-001390
(801)397-2202  {720)579-0660  (406)371-5822  {505)589-4115 Job Reference: 5361 Client P.O.: 45650

Cuslomar Type Of Weid Radialign Sourcs Film Type Film Size Pengtrameter Tyne
EATON METAL Butt Weld 1R- 192 co-s0 [ xRay AGFA DS 45X17 ASTM WIRE B
Specification Drawing Number Source Sirangth or MASKY Emulsion Number Exp. Dale Penalremeter Matanal
Boiler/ Pressure Vessal 95 Ci B250602N 171721 Stainless Steel
Precedure Pipe 0.0./ Pips Thicknets Plale Thickness Focal Spot Size (F) Exp. Timg Single Load Penetrameter Location
RT.ASME.1 R24 875" 0.124" 26 MIN Doubte Load [ Source Side Film Side |
Acceplance Criteria Joinl Type Matarigl Thnickness With Reinforcemant {¢) Film Technique Shim Maledal Thickness
RT - ASME Sec. VIl Sutt Wefd Carbon Steel 1.187" SWE/SWY NA NA
Expgsure Technique Surface Condilion Source To Object {D} Screen Thicknass ID Placerment
B As Welded 65" 010"-.010" Lead on Fim
Viewing i Film Processing . Sereen material Localion Marker Plecement
Singie Doubla O e O Manual Lead Film Side Sourca Side
15O Line # Report #
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Weld No. View Weld 1.D. Remarks o
GS 3207370 4-5 LK X 5361-1 2.89 2.86
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Clienl: Dale: NDE Inspector / % Dale: 412/2018

Form MS.RT.ASME =7 Afdrew Gruper
"Client has final authority and responsibility for inlerpetation and acceptance of examination and reports”




& Salt Lake City, UT  Denver. CO Bilings, MT Farmington, NM Client: EATON METAL Dale 31412019
Job Localion: SLC, tlah Team W O: 1116-001390
(801)397.2202  (720)579-0660  (406)371-5822  (505)599-4115 Job Reference: 5361-1 Client P.O - 45650
Cuslomer Type Of Weid Radialion Source Film Type Film Size Penelrameler Type
EATON METAL Bull Weld IR- 192 co-60 (] xrRay O AGFA D5 45X 17 ASTM WIRE 8
Speciiicalion Drawing Number Source Sirenath or MAKY Ermuision Number Exp Cale Penelrametler Malerial
Boiler/ Pressure Vessel 102 Cl 8250602N 1/1/21 Stainlgss Steel
Procedure Pipe © D Pipe Thickness Piate Thickness Focal Spoi Size (F) Exp Time Single Load Penelrameler Localion
RT ASME 1 R24 875" 0.124" 4 MIN 45 SEC. _|Double Load L] Source Side Film Side [l
Acceplance Criteria Joint Tvpe Malerial Thickness Wilh Reinforcement {(d Film Technique Shirn Malerial Thickness
RT - ASME Sec. Vit Butt Weld Caron Steel 1.187" SWE/SWY NA NA
Exposure Technique Surface Condilion Source To Objecl (D) Screen Thickness ID Placemant
B As Weldad 20" 010" 010" Lead on Fim
Viewiig Film Procassing Screen maleqal Location Marker Placeinant
Single Doublg [ Aulo [l Manual Lead Film Side Source Sidg [
ISO Line # Repod #
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Weld No. View Weld I.D. Remarks [
b LS 32y 0-1 ]C X v 280 | 279
1-2 RC X 276 2.80
2-3 RC X 2.83 2.85
34 RC X 267 2.65
4-5 RC X 272 2.68
5-6 RC X 277 2.85
§-7 RC X 2.82 2.99
7-8 RC X 2.77 2.73
8-9 RC X 2.89 2.84
9-10 RC. X X 2.69 2.64
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Clieni: Dale: NDE Inspector Dale: 412019

Form MS.RT ASME Andrew Gruber

"Client has final authorily and responsibility for interpetalion and acceptance of examinalion and reports”



< Sall Lake City, UT  Denver, CO Bilngs, MT Farminglon, Nk Client: EATON METAL Date. 3/13/2019
Job Lacation: SLC, Utah Team W.0O: 1116-001390
1801)397-2202  (720)579-086G  (408)371-5822  {505)599-4113 Joh Reference: 5361-1 Repairs Client P.O.: 45650
Cuslomer Type Of Weld Radiallon Sourre Fitm Type Film Size Penelrameler Type
EATON METAL Bull Weld 18- 192 co-s0 [0 xpay D AGFA D5 45X17 ASTM WIRE B
Specificaton Drawing Number Source Swength or MAIKY Emulsion Number Exp. Dale Penelrameler Malernal
Boiler/ Pressure Vessel 94 Cl 8250602M 111721 Stanless Steel
Proceoure Pipe O O Pipe Thickness Plale Thickness Facal Spot Size (F) Exp. Time Single Load Penelrameler Localion
RT.ASME. 1 R24 875" 0 124" 2 M Double Load L] Source Side Fim Side
Acceplance Crilena Joint Type Maignal Thickness With Reiniorcemenl {(d} Film Technique Shim Malenat Thickness
RT - ASME Se¢ Vil Bult Weld Carben Sleel 1.187" SWEISWV NA NA
Exposuwre Techmaue Surlace Congitian Source To Object {OY Screen Thickness 1D Placement
5 As Welded 20" 010'- 010" Lead on Film
Viewing Filn Processing Screen mateng) Locabion Marker Piacement
Single Double 0 ane [ Manual Lead Film Srde Source Side |
IS0 Line # Report #
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Weld No. View Weld | D. Remarks a
LS 34U Q-1 RC X 2.66 2.24
8-9 RC X X 2.90 2.95
LS 38U 0-1 RC X X 2.92 269
| LS 36U 0-1 RC X 3.15 3.18
i-2 RC A 3.08 305
2-3 RC X scuif on Nim at 3 loction 3.18 3.17
3-4 RC X X 315 3.16
4-5 RC X 2.87 2.89
5-6 RC X 2.85 2.84
8-7 RC X 2.86 2.88
7-8 RC X 3.12 311
8-9 RC X 3.04 3.07
9-10 RC X scuff om film 3.16 3.20
LS 32U 9-10 RC X 2.90 2.90
LS 38U a-1 RC X X X 2.84 2.74
L3 33U 0-1 RC X X 2.45 2.94
1-2 RC X X 287 2.42
2-3 RC X et 2.82 2.81
3.4 RC X Ay Ay 324 3.5
4-5 RC X RN TR 3.22 324
5-6 RC X = ; 4 3.21 324
&-7 RC X e 3.02 2.97
7-8 RC X X 3.02 315
89 RC X X g 201 312
9-10 RC % B 2.99 2.01
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Chent Dale NDE Inspeciar o /{’;* Date 3413/2019

Form MS.RT.ASME

Andrew Gruber
"Client has final authorily and responsibility for inlerpetation and acceptance of examination and repons”
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T : @ Salt Lake City, UT  Denver, CO Billings, MT Farmington, MM Client: EATON METAL Date: 3472018
T E A M Job Location: SLC, Utah Team W.C: 1116-001390
{801)397-2202  (720)579-0560  {406)371-5822  {505)599-4115 Job Reference: 5361-1 Client P.O.: 45650
Cuslomer Type Of Weld Radiation Source Film Typs Film Size Pangirameter Typa
EATON METAL Butt Weld IR- 162 core0 O xray O AGFA D5 45x17 ASTM WIRE B
Specificalion Drawing Number Source Strenalh or MAKY Emulsion Number Exp. Dale Pegnealrameter Materal
Builerf Pressure Vessel 102 Cl §250602N 11721 Steet
Procedure Pipe 0.0. Plpe Thickness Piate Thickness Focsl Spot Size (F) Exp. Time Single Load Panetramaler Location
RT.ASME 1 R24 875" 0.124" 1 MIN.45 SEC.  |Oouble toad ] Source Side Film Side
Acceptance Crileria Joint Type Maleriel Thickness Wilh Reinforcement (d} Film Technigue Shim Material Thickness
RT - ASME Sec. VIl Butt Weld Carbon Stesl 1.187" SWESWY NA NA
Exposure Techniqus Surface Condition Source To Objecl {D} Screen Thickness 1D Placement
8 As Welded 200 .010™-.040" Lead on Film
Viewin Eilm Processing Screen malenial Location Marker Placement
Single Double OJ Auto O Manual Lead Film Side Source Side 0
IS0 Line # Report #
=
o k] & x @ % é -é g b 3 'g a B
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Weld No. | View | Weld LD, B = Remarks d
- L§ 38U 0-1 RC X X 2.75 277
1-2 RC X 2.85 2.80
2-3 RC X 2.84 2.85
3-4 RC X 267 2.69
4-5 RC X 2.66 2.68
5-6 RC X 277 2.85
5-7 RC X 3.00 2.99
7-8 RC X 2.88 2.78
89 RC X 2.87 2.84
LS 31U 0-1 RC X 2.78 2.77
1-2 RC X 2.80 2.81
2-3 RC X 2.90 2.91
3-4 RC X 2.89 2.88
4-5 RC X 3.02 3.00
5-6 RC X 2.78 2.79
6-7 RC X 2.89 2.88
7-8 RC X 2.99 3.00
8-9 RC X 2.84 2.95
9-1Q RC X 3.00 3.02
LS 37U Q-1 RC X 2.87 2.84
1-2 RC X 2.78 277
2-3 RC X 2.80 2.81
3-4 RC X 2.90 2.91
4-5 RC X RO 2.89 2.88
5-6 RC X A 3.02 3.00
6-7 RC X & QAN o\ 2.78 2.79
7-8 RC X > -~ L Z 2.89 2.88
8-9 RC X VAL . 0] 2.99 3.00
9-10 RC X o ) 2.84 2.95
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Clignt: Date: NDE lnspector %Z Dale: 3/4/2019
Form MS.RT.ASME /7 Andrew Gruber

"Client has final authority and responsibility for interpetation and acceptance of examination and reports”




Form MS.RT ASME

Andrew Gruber
"Clienl has final authorily and responsibility for inlerpetation anc acceptance of examination and repors”

g-_}_-mr ez o0 Sall Lake City, UT - Denver, CO Bilings. MT Farmington, N Client: EATON METAL Date. 3/13/2019
: Job Location: SLC, Utah Team W.O: 1116001390
o {801)397-2202  (720)579-0660  (406)371-5822  {505)599-4115 Job Reference: 5361-1 Repairs Client P.G.. 45650
Cuslomer Type O Weld Rachation Sourrsa Film Type Film Size Penelrerneler Type
EATON METAL Butt Weld R- 182 co-60 [ x-Ray DJ AGFA D5 45 %17 ASTM WIRE B
Specificaion Drewing Number Source Sirenagth or MAJKY Emulsion Number Exp. Dale Penelrameler Malerial
Boilert Pressure Vessel 94 Cl B82506802N 171421 Stainless Steel
Procedure Fipe © D/ Pipe Thickness Pilate Thick Facal Spol Size [F) Exp Time “SIDQ'E Load Panelrameler Lacation
RT ASME.1R24 875" 0.124" 2 MIN pouble Loes (] Seusce Side Film Side
Acceplance Crilena Jonl Type Malerial Thuckness With Reinforcement (d) Film Technigue Shirn Material Thickness
RT - ASME Sec. Vit Bull Weld Carbon Steel 3.187" SWESWY NA NA
Exposure Technigue Surace Condivon Sourge To Ohject (D} Screen Thickness 1D Placement
B As Welded 20" 010 1o Lead on Film
Viewing Film Processing Screen matenal Localidn Marker Placement
Single Double O Aulo (] Manual Lead Film Side Saurce Side ]
150 Line # Report #
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Weld No. | View | Welg 1.D. B i Remarks &
LS 34U 0-1 RC X 286 2.24
§-9 RC X X 290 2.95
LS 35U 0-1 RC X X 2,92 2.69
LS 36U Q-1 RC X 3.15 316
3-2 RC X 208 3.08
2-3 RC X scuff on film at 3 loction 318 3.17
3-4 RC X X 315 3.16
4-5 RC 3 2.87 Z2.89
5-6 RC X 286 2.84
5-7 RC X 2.86 288
7-8 RC X 3.12 3.1
8-9 RC X 3.04 3.07
9-10 RC X scuff om film 3.16 3.20
LS 320 9-10 RC X 2.90 2.90
Tsmnn| oo RC X X X 284 | 274
LS 33U Q-1 RC A X 2.45 294
1-2 RC X X 287 2.42
2-3 RC X RO, 2.82 2.81
3-4 RC X A T 334 | 325
4-5 RC X I SEBim 0y 3.22 3.24
5-6 RC X = T L7 E] 3. 3.24
6-7 RC X T 3.02 2.97
78 RC X X W T 302 | 315
8-9 RC X X M LA 3.01 3.12
9-10 RC X - 2.91 201
-
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P / e
Clenl Dals MDE nspector 7P agfe—— Dale: 31372019




G2 Sall Lake Cily, UT  Denver, CO Billings, MT Farminglon, NM Client: EATON METAL Date: 4/15/2019
Job Location: SLC, Utah Team W.Q: 1116-0013¢0
1801)397.2202  {720)579.0660  (405)371-5622  {505)509-4115 Job Reference: 5361-1 Repairs Client £.0.- 45650
Cuslomer Type Of Welg Radiation Source Fitmn Typs Film Size Penelramaler Type
EATON METAL Bull Weld (R 152 co-e0 [ xray O AGFA DS 4517 ASTM WIRE 8
Specilicalion Orawing Number Saurce Sirenglh or MAKY Emulsion Number Exp. Dale Panalrameler Malenal
Botlet! Pressure Vessel G4 Cl 8250602N 111421 Stanless Steel
Procedure Pipe 0.0/ Pipe Thickness Plate Thickngss Focal Spol Skze (F) Exp. Time Single Load Panelrameler Lacalion
RT.ASME.1 R24 .875" 0.124" 2 MIN Double Load (1) Source Side Fim Side [
Acceptance Cnteria Joinl Typa Matenal Thickness Wilh Reinforcement {d} Film Techmque Stum Matenal Thickness
RT - ASME Sec. VIl Bull Weld Carbon Sleel 1.187" SWESWY NA NA
Exposure Technique Surlace Condilion Source To Obect (D) Screen Thickness 10 Piacemen
B As Welded 20" 010040 Lead on Film
Viewing Fim Processing Scregn malerial Locauon Marker Placement
Single Double O Aulo O Manual Lead Film Side Source Side []
1SQ Line # Report #
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wWeld No. View Weld 1.D. Remarks o
LS 34U 8-9 RC X 3.30 3.33
9-10 RC X X X 3.16 3.14
LS 38U 0-1 RC X X X 2.82 2.69
LS 36U 3-4 RC X 3.1 3.30
LS 33U 0-1 RC X 3.09 3.07
1-2 RC X 3.03 2.99
2-3 RC X 2.98 2.99
QAL UC
[ I
TOPIR
= i
Sz QUALTTY %/
NS -
~
» .
Client Date’ NDE Inspeclor “ "A Dale: 3/15/2019

Form MS RTASME

/-‘:ndrew Gruber
“Client has final authority and respensibility for interpetalion and acceptance of examinalion and repors”
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Form MS RT ASME

¥ Chad Cross

"Chent has finat authonly and responsiaility lor inlerpetlation and accepiance of exammaton and reporis”

Satiese Dy JT Dl CQ Songs M Faiminigion KM Chent EATON WMETALS Dale 31992019
Job Location. SLC Ut Team WO 1116-001390
1807;397-7202  (TIDIS7O-0B60  (<041371.5822 FLE09-2115 Job Reference, 5361-1 REPAIRS Clhent PO 45650
Gustors: Tyge oF Wela Rag Filin Ty i Sz
EATON METALS Bult Weld IR- 792 ACFA U 45547
Sps GEY Ex¢ Daw
USEPS
’ ksl Fecal S5 o] \ s Time Singhe Load
B75 G117 [ 1inin 45 sec Soubie Loso
2 el Ty ! 3 Vit 1 EnI g Fiim Techrgee W
RT - ASME Sec Ml Buli ¥e.a Czruon Steer SWESWY
Capisule TRCARIGUE Surfaze Cg > O 7 hig
G As Weinad 18 000 o3 a1
Vigwng Fam Processing n.matena drosnn )
LS Manual Lean Fim Sug
150 Line ¥ Reporl =
s g 5 2
i = = w @ E
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Wald NO. View Weld 1.OD. Remarhs o
LS 334 7-8 RC X X X 203 2492
LS 34U 3-8 RC 1S X 2.02 204
9-10 RC X X 203 202
LS 38U 0-1 RC X X X 207 2.04
—
|
7 s P 7 /4
Cren Dzte nDE nspacior W TE'E 3/19/2019



uh Sail Lake Oy, UT - Denver, CO Billings MT Farminglon, N Chenl. EATON METAL Dale. 3542019
m Job Location: SLC. Utah Team W O: 1116-001350
(801)397-2202 {T20)579-0650 1406)37 13822 (505)595-4115 Job Reference., 5361-1 Client P.Q ; 45650
Cuglomer Type Of Weld Racianon Source Fim Type Fim Size Pengiameter Type
EATON METAL Bl Weld 1oz [ coeo [J xRy 0O AGFA DS a5% 17 ASTM WIRE B
Speciicahon Drawing Nuinben Sowrce Sliength or MAKY Emulsion Mumber Exp Dale Penetramelgr Matenal
Boilel/ Pressure Vassel 102 Cl 8250602N 141421 Slainless Steal
Procedure Fips O 01 Pioe Thickness Platg Thekiless Focal 5pot Huze (F) Exp Time Single Load [ Peneramsler Loculion
RT ASME ? R24 875" 0.124" | MIN 45 SEC | Dowle Loaa ] Source Se 71 Fim Side ]
Acceptance Crtena Jonl Type Malenal Thickness Wilh Rewnloicement {d) Fiim 1 ecnnique Shim Marenal Thickness
RT - ASME Sec. VI Bull Weld Carbon Steel 1.187" SWESHY NA NA
Exposure Technique Suracg Condition Source To Ohyect (D} Screen Thickness ID Placement
B As Welded 20" .010™.010" Leag on Fim
ViEwing Fim Processing Screen mateqa| Locauon Marker Placement
single [ Double ] At [ Manual =l Lead Fimside [ Source Side 7
ISO Line # Repon #
5 s | & 2
= |l = | = Sles 5| 23|22 5 3
| 3 @ 2 | B » |BaE| £ £ 2 £ g ] g
3 o e 5 ® s |Ex| B [= = c 2 3 o
gle | @ Gla g8l 8| % | &8 8|58 E b
Eleg| 2 | 3| & | &|©° g g
g @ = 5 g
WeldNo. | View | Weid1D. - T Remarks &
LS 33U 0-1 RC X X 275 277
1-2 RC X Scuff rpark on film at the 2 fecation 278 2.74
2-3 RC % Scuff mark on film at the 2 location. 2.7 277
3-4 RC X X 267 2869
4.5 RC X X 266 2.68
5-6 RC X X 2,77 285
6-7 RC X X 2.75 2.88
7-8 RC X 2.89 278
8-8 RC X 2.87 2.84
210 RC X 2.77 2.77
LS 36U 01 RC X X 2.80 2
1-2 RC X X 2.90 29
2-3 RC X X 2,89 2.88
3-4 RC X X 302 3.00
4-5 RC X X 2.78 2.79
5-6 RC X 288 2.88
6-7 RC X 2.98 300
7-8 RC X X 2.84 2.95
8-9 RC X A 3.00 3.02
9-10 RC X 2.87 2.84
LS 350 0-1 RC X A 2.78 277
1-2 RC X e 266 262
2.3 RC X _,é,_? RN 290 | 281
34 RC X ol e TR 250 | 252
4.5 RC X = Yijl o 2.55 259
56 RC X Z Qlia, =, 2 60 2.60
6.7 RC % e, Y &Y 289 | 288
7-8 RC X N 278 | 277
8-9 RC X S— 275 | 270
9-10 RC X
Client: Dale: NDE Mspector Dale. 3/542019

Form MS RT ASME

Andrew Gruber
"Client has final autherily and responsibility for nterpetation and acceplance ol examinalion and reporis™




Denver, CO

o Sall Lake Cry, UT Billings. MT Farmington, MW Client: EATON METAL Date: 3443/2019
m Jab Lacation: SLC, Ulah Team W.0: 1116-001390
(801)397-2202  (720)579-0660  (406)371-5822  (505)589-4115 Job Reference’ 5361-1 Repairs Client P.O.: 45650
Customer Type O Weld Radialien Sourcs: Film Type Fum Size Penelrameler Type
EATON METAL Bun Weld IR- 192 CO-&a 0 xray O AGFA D5 45X 17 ASTM WIRE 8
Specdication Draving Number Source Sirength or MAKY Emuision Number Exp_Date Penelrameler Malerial
Boiler/ Pressure Vessel 84 Cl 8250602N W21 Stainless Steet
Procedure Pipe ©.04 Fipa ThicAness Plate Thigkness Foca! Spol Sizu {F) Exp. Time Single Load Penetrameter Localgn
AT ASME 1 R24 875" 0.124" 2 i Dauble Load ] Source Side Film Side ]
Acceplance Cntena Joint Type Materiel Thickne3s With Renforcament (d) Film Techmaue Shim Material Thickness
RT - ASME Sec Will Bult Weld Carbon Steel 1.167" SWEISWV NA NA
Exposure Technique Sudace Condition Source To Objgct (D Screen Thickness 10 Placement
8 As Welded 20" .010"-.010" Lezd on Film
Viewing Film Processing Screen material Lecalion Marker Placement
Single Doubla ] Ao O3 Manual Lead Film Side Source Side !
ISO Line # Repon #
R ¢ |88 g 3|8 3|¢2 s | %
Bl 2| 8| & | 8| g |EEla|E | =< |2 3 8
gl | g |® || 2 |g8| 2|5 | g &S5 T =
E = 2 5 & 2 o o 7]
8 a E < £ g
£ @ | 2 ®
Weld No. View Weid |.D. Remarks o
LS 34U 0-1 RC A 2.66 224
8-9 RC X X 2.90 2.95
LS 35U 0-1 RC X X 2.92 2.69
LS 36U 0-1 RC X 3.15 3.18
3-2 RC X 3.08 3.05
23 RC X scuff on film at 3 loctien 3.18 3.7
34 RC X X 315 3.16
4-5 RC X 2.87 2.89
5-6 RC X 2.86 2.84
6-7 RC X 2.86 2.88
7-8 RC X 312 3.11
8-8 RC X 3.04 3.07
9-10 RC X scuff om film 316 3.20
LS 32U 9-10 RC 2.90 2.80
LS 38U 01 RC X S X 2.84 2.74
LS 33U 0-1 RC X X 2.45 2.94
1-2 RC X X 2 87 2.42
23 RG X SR On o 282 2.51
3-4 RC X 3.24 3.25
4-5 RrRC X 3.22 3.24
5-6 RC X 321 3.24
6-7 RC X 3.02 2.87
7-8 RC X X 3.02 313
8.9 RC X X 3.01 312
9-10 RC X 2.91 2.01
-~
Chent. Dalg, MNODE Inspecior ////K Date 3{13/2019
Form MS.RT.ASME Andrew Gruber

"Client has final aulhonty and responsibility for interpetation and acceplance of examination and reports”




H & H X-Ray Services, Inc.

Radiographic Inspection Rep

ort

14251 U.S, Highway 30, Pocatello, |D 83202
Phone: 208-232-2663 Fax: 208-232-2772 No. Bl42919 _
custemer Ealon metal products l Date 4/20/19 ] Job MNo. 19-0357-11
| P.O. Mo, 46758

Ttem deseription 5361 -1

I Jeb Location Pocatello idahno

l Type Material G/S

l Code Specification ASe V

Pracedure No. it 1310
Acceptonce Stardard Asme VI uw-52 ' Pipe l Plate l Other l Percent Tnspection Spot
Geametric Unsharpness (Ug) 005 lenetramafar B Effective Focal Spot . 124 l Source size .106X.064 I Density 2.0-4.0
Lsuurce Ir182 Curies 62.3 Pb Screens back 010 b Screens front 010 Sirgle laod X ZZEEE wall
Expasure time 3m 10sec J Develop time 5Min@ 68* i N/A bouble lood ‘l?iv::’blz wall
. 1 Source to Distance from source Single Wall Double wall
Reinforcement 1/8 object distance 21 side of obiect to film 875 expasur X exXpasure
Film No. | Weld No. | Serial No./Piece No. View Film size Thickness S.F.D rﬁccep'f Reject| Defect cod] Comments
31u-33u 9-10 4.5x17 .B75 21.875 | ¢/ Ei
Pl
B EXP. 0/01/2021
THo g JE—
el L
STONED = M;uiﬁw«s
£
DEFECT CODE SHOOTIHO $KETCH
IP - Incomplete penetration  ET - Elongated Inclusion RI - Rounded Inclusion
€V - Concavity Root €X - Convexity Rost BT - Drop Through
TF - Incomplete fusian V¢ « Undercut BT - Burn through
€ - Crack OX - Oxidation FA - Film Artifact
FILM USED:
1 Fums 4.5 x 17 e Agfa d5
FILAS X TYPE
FILMS X TYPE
Total hrs. Total Mileage Number af Welds
Brandon Latimer M I 1
Todographer S o A L SEE SXETCH
Cinthia latimer ¢ phbincdar | it I
Radiographer Asst Level aﬁ! r )
SAbin
riim delivery “Date ——

The recorded results are the opinion of the technician to the best of his knowledga based on the information provided to him by Lhe custemier at the ima of the inspection.




& Salt Lake City, UT

Danver, CO

Billings, MT

Farmington, NM Client: EATON METAL Dale: 3572019
m Job Localion: SLC, Utah Team W.QO: 1115-001390
) (801)397-2202  (7209579-0660  (40B)371-5822  (505)595-4115 Job Reference: 5361-1 Client P.O.: 45650
Cuslomer Type Of Weld Radiation Source Eim Type Film Size Penerameler Tvpe
EATON METAL Sult Wela IR- 192 CO- 80 O X-Ray a AGFA D5 45X 17 ASTM WIRE B
Specilication Drawing Number Seurce Strenglh or MAKY Emulsion Number Exp Dale Penelrameler Malenal
Bailer/ Pressure Vesssl 102 Cl 8250602N 17421 Swinless Steel
Procedurs Pipe 0.0./ Pips Thickness Plate Thickness Focat Spol Size (F) Exp. Time Single Load Penelrameler Localion
RT ASME.1 R24 875" 0.124" 1 MIN 45 SEC Double Load [ Source Side Film Side
Acceptance Critgria Jeint Type Maleria) Thickness Wilth Reinforcement {d) Film Technique Shim Maierial Thickness
RT - ASME Sec. VIl Butt Weld Carben Steel 1.187" SWE/SWV NA NA
Exposure Technigue Surface Condilien Source To Object (O} Screen Thickness 1D Placement
B As Welded 20" 010™-.010" Lead on Film
Viewing Film Processing Screen material Localion Marker Placement
Single Double [l Auto 0 Manual Lead Film Side Source Side |
IS0 Line # Report #
§ s | 8 s
2 - £ .2 c
2 2 Z @D S @ ae e = 2 £ @ 2 g
g T s & e 2 |Eg| B = i = g @ a
< x & © s 85| § c g 2 3 £ o]
E |E& E & ) < g2 2
8 @ E = o
£ @ = 5
Weld No. View Weid 1.D. Remarks a
LS 33U 0-1 RC X X 2.75 277
1-2 RC X Scuff mark on film at the 2 location. 2.78 2.74
2-3 RC X Scuff mark on film at the 2 location. 277 2.7
3-4 RC X X 287 2.69
4-5 RC X X 2.66 2.68
5-6 RC X X 277 2.85
6-7 RC X X 275 2.88
7-8 RC X 289 2.78
8-g RC X 2.87 2.54
9-10 RC X 2.77 277
LS 36U 0-1 RC X X 2.80 2.81
1-2 RC X X 2.90 2.91
2-3 RC X X 2.89 2.88
3-4 RC X X 3.02 300
4-5 RC X X 2.78 2.78
5-6 RC X 2.89 2.88
6-7 RC X 2.99 3.00
7-8 RC X X 2.84 2.95
8-9 RC X X 3.00 3.02
9-10 RC X 2.87 2.84
LS 35U Q-1 RC X X 2,78 2.77
12 RC X e 2.66 2.62
23 RC X VRN 290 | 291
3.4 RG X Fid 'gh“ P 250 | 252
4-5 RC X g I ol 255 | 258
5-6 RC X z 1l 2.60 2.60
67 RC X ‘“\;-‘l;_2 “4‘7'-'_&' ) 283 | 268
7-8 RG X e ﬂ_ﬂ_:_;/ 278 | 277
8-9 RC X — 275 | 270
9-10 RC X
Client: Dale: NDE Inspecior Date: 3/5/2019

Form MS.RT.ASME

Andrew Gruber
"Client has final authority and responsibility for interpetation and acceptance of examinalion and reporls”




;a—“’ 4 Sall Lake City, UT  Denver, CO Billings. MT Farminglon, NM Client. EATON METAL Date 341342019
ﬁ Job Location: SLC, Utah Team W.O" 1118-001390
{301)397-2202 (720)576-0860  {406)371-5822  {505)508-4115 Job Reference 53611 Re@ Client P.O.: 45650
Cuslomer Type Of Weld Radialion Source Film Tyoe Film Size Penetrameler Type
EATON METAL Butl Weld 1R 182 co-60 1 xrey AGFA DS 45X1T ASTM WIRE B
Specimcation Drawing Number Source Strength or MAKY Emulsion Number Exp Daie Penelrameler Matenal
Boller! Pressure Vesse! 94 Cl B250602N 21 Stainless Steel
Procedure Pipe O D/ Pipe Thickness Plale Thi Facal Spol Size (F) Exp. Tine Single Load Penerameler Lecation
RT.ASME.1 R24 875" 0.124" 2 MM Double Load [ Source Side L) Film Side O
Acceplance Cniena Jont Type Malenal Thickness Wilh Reinforcemant (d) Fim Technuque Shim Malerial Thickness
RT - ASME Sec. Vil Bull Weld Carbon Steel 1.187" SWE/SWY Na NA
Exposure Techmaue Surface Contition Source To Qbject (D) Screen Thicknass 1D Placement
8 As Welded 20" 010™-.010" Lead an Film
Viewng Film Processing Screen malerial Lecation Marker Placement
Single Double O Aulg ] Manual Lead Film Side Source Sice [
1SO Line # Repor #
e
é =4 § '?q ;:': =
— o = F e8| s 21 8 3 =z a >
g ) 8 | a o | 3 o {as| g g | g z 3 5 T
s gl el g2l |E®|E|E ||| o a
< | <€ | ¢ @l gles| S| | 8| %8 d g
g Sa = £ o « = g
8 o 5 c o
= %] = <
Weld No. View Weld I.D. Remarks o
LS 34U Q-1 RC X 266 2.24
8-9 RC X X 2.90 2.95
L5 35U 0-1 RC X X 2.82 2.69
LS 36U 0-1 RC X 315 3.16
i-2 RC X 208 3.05
2-3 RC X scufi on fitm al 3 loction 3.18 3.17
3-4 RC X X 3.15 3.16
4-5 RC X 2.87 2.82
5-6 RC X 2.86 2.84
6-7 RC A 286 2.88
7-8 RC X 312 3.11
8-9 RC X 3.04 3.07
9-10 RC X scuff em film 3.18 3.20
LS 324 9-10 RC X 2.80 2.90
LS 38U Q-1 RC X X X 2.84 2.74
LS 33U 0-1 RC X X 2.45 2.94
1-2 RC X X 2387 2.42
2-3 RC X 2.82 2.81
3-4 RC X o 3.24 3.25
4-5 RC X 3.22 3.24
5-6 RC X 321 3.24
8-7 RC X 3.02 2.97
7-8 RC X X 3.02 3.15
8-8 RC X X 301 312
9-10 RC X 2.91 2.01
L/
Chent Daier NDE Inspecior /,/Z /‘* Dale 3/13/2019

Form MS.RT.ASME

Andrew Gruber
"Clent has final authority and responsibiiily for interpelation and acceplance of examination and reporls”




ol ©o Sall Lake City, UT  Denver, CO Bilings, MT Farmngton, Nk Clenl EATON METAL Dale 315/2019
Job Localion, SiC, Uian Team W.0. 1116-001390
{801)397.2202 (720)579-0660 [406}371-5822 (505)599-4115 Job Reference 5361-1 Repairs Client P.O - 45650
Cusiomer Type O Weld Radianon Sourns Fim Type Film Size Penewasmeler Vype
EATON METAL Bull Wei R 192 co-s0 [ xray [ AGEA DS asxay ASTM WIRE B
Specihicaton Orawing Momoer Source Sueniih or MAKY Emulsion Numbesr Exp Dawe Pengwrameler Malenal
Boiler! Pressure Vessel 94 Cl 8250602N Rfatral Slamtess Steel
Procedorg Fipe O D { Pipe Thickness Plate Thick Foual Spul Size (F) Exp Time Single Lead Penetrameter Localion
RT.ASME | %24 875" 0.124" 2 M Doutle Load Source Side Film Side N
Acceplance Crilena Jainl Type Malenal Trickness With Reinlorcenenl {d) Fiin Technyue Shim Mateal Thickiiess
RT - ASME Sec Vil Buit Weld Carbon Steel 1.187" SWEISWV NA NA
Exposure Techuque Surace Condihon Source To Obect (D) Screen Thickiess 1D Placement
B AS Welded 20" 019"-.010" Lead on Film
viewing filin_Processing Screen maleigl Lacalun Marker Placement
Singte Doubie O Auto 1 Manual Leay Film Sioe Source Si0e ]
1ISO Ling ¥ Report #
c c =
o - ,5 = E
S leg| = B ® ) - @ =
a - E x u o5 3 3 £ 9 £ a e
oy 8 D = G ® aw | H = o c 4 E &
Fa} = =} a ol o £ = @ c - 5 =l a
] ) s o = Q 5 @ © = o S 2 i
4 [ &£ © =3 ac [ c 3] oz G £ he}
Eled| 2 | 5| &8 | & | ® g @
5] o =] S © =
< w - 5
Wweld No. View weld I.D Rernarks [
LS 34U 8-9 RC X 330 333
2-10 RC X X X 318 3.14
LS 38U 0-1 RC X X X 2.92 2.69
L5 38U 3-4 RC X 3.1 3.30
£5 33U Q-1 RC X 3.09 307
1-2 RC X 3.03 299
2-3 RC X 2.98 2,99
P -
Client Date NDE Inspecior ,/’/"/" / Date 311512019
Form MS.RT.ASME Andiew Gruber

"Client has final authonty and responsibllity for interpelalion and acceplance ol examinaton and reports”




Sal e Tily vover 0O Blangs, MT - Fasmiegio W Cugiit EATON METALS Date 319/2018
Jeb Lecaton SLC UL Team W O 1116-001390
(A0 EE2052 19055982145 Joh Relerence 5361-1 REPAIRS Clent P O 45650
Custoner Hagidyes 5 e Fdim Size b
EATON METALS iR- 22 CC-ap KRay 25x17
— tore
HIGH 1) QT i ASHY Eic Tata
102 101421
Bl ay Focdl Bug; Suic (7] Exg Time Awgle boan
2 J117 i mn &b e Towoie 4,082
A7 - AoME Sec Vil 1187
F e Yecnmugue Senvdk g Cinznl (L) g MU Aess
G 18 000 ]
Soresn Tatenai
Sngie A3 hanual Ledy
ISO Line # Reapon #
c =
c =
g - | & | 2 2 .
g a < — o 9 = > 8 =
= - = . g [T = 2 g2 I E] - 2
o $ Z =2 rs) o ®.m u© E <) z z e D
=3 & aQ 2 o ] £ 5 g [ = I 3] w a
2 || g|® o & |38 B % 8|1 2| 3 & 2
= g [E@| = 5 | & 2 1 O © 2
3 @ = = g =
= N =
Wetd No View Werd LD - Remarks &
LS 33U 7-8 RC X X X 2.03 203
LS 34U 6-9 RC X X 2.02 2
§-10 RC X X 203
LS 38U 0-1 RC X X X 207 204
=
N
_
| i

Chen

Form mS RT ASME

ip ospevior

7z

P4

Ll

3119/2018

¥ Chad Cross

“Clreni rag (inal aulnorly and responsiciny [or:nlerpetdlon ang accepiance of examinanon and repors”



H & H X-Ray Services, Inc.
14251 U.S. Highway 30, Pocatello, D 83202
Phone: 208-232-2663 Fax: 208-232-2772

Radiographic Ingpection Report

custemer Eaton metal products lDah’- 3/30M19

| 0b 0. 19-0357-11

Ttem description 5361 -1

Jeb Location Pocatello idaho

| P.O. No. 45758

Procedure No. it 1310 I Code Specification Asme v

l Type Materiol CIS

No.BIS3019

Acceptarce Stordard Asme V|| uw-52 | Pipe l Plate X I Other LPer’cenr Inspection 100%
Geomeltric Unsharpress (Ug) 005 JPEHG?I'C!!“E*E“ B | Effective Focol Spot . 124 Ii:urce size . 106x.064 Density 2.0-4.0
Saurce [r192 Curies 86.6 Pb Screens back 010 b Screens frant 010 Sirgle load X fi:?e wall X
Exposure time 2 myin 45 sec l Develop time 5mMIiN@ 68* shim N/A Double load 2:;11& wall
. 1 Source to Distance from source Sirgle Wall I[)ouble. wall
Reinforcement 1/8 object distance 21 side of ohiect to film -B75 exposur X exposure
Film No. | Weld MNo. | Serial Na./Piece No. View Film size | Thickress S.FD Accept |Reject} Defect codq Comments
33u-38u 0-1 4.5x17 1.45 21.875 -2 Ei
DEFECT CODE SHOOTIHG JKETC ——
IP - Incomplete peretration  EI - Elangated Inclusion RI - Rounded Irclusion e, i T
CV - Cancavity Root CX - Corwexity Roat BT - Drop Through :
If - Incomplete fusion UC - Undercut BT - Burn through e
€ - Crock QX - Oxidation FA - Film Artifact
FILM USED:
1 FiLms 4.5 x 17 ™vee Agfads
FILMS X TYPE ( ' /
FILMS X TYPE
Total hrs. Total Mileage Mumber of Welds ' @
Brandon Latimer I X A StE'sher
Radingrapher Tevel G ' N : =
inthia It Hacdoitr R &
Cinthia latimer ¢ I & ;o
Rudiographer Ass't Level ‘ ,.} ] L,
Film delivery ~ Date e E

The recorded resulls are the opinlon of the technician to the best af his knowledge based on the information provided to

him by the customer at the time of the Inspection,




H & H X-Ray Services, Inc.

14251 U.S. Highway 30, Pocatello, ID 83202

Phone: 208-232-2663 Fax: 208-232-2772

Radiographic Inspection Report

Ne. Bi4-319

custormer Eaton metal products

|oateaar1o

| 3o 0. 19-0357-11

Iterr description 5361 -1

| Tob Location Pocatello idaho

|p.o.n. 45758

Procedure No. Rt 1310

Cade Spzcification ASme v

| Type Materiol G/5

l Pipe

l Other

| Percent Inspection 1 (3%

IP - Incomplete penetration
LV - Concavity Root

EI - Elongated Tnclusion
€X - Convexity Root

RI - Rounded Inclusion
DT - Brop Through

IF - Incomplete fusion UC - Undercut BT - Burn through
C - Crack OX - Oxidation FA - Film Artifact
FILM USED: )
1 FiLms 4.5 x 17 e Agla ds
FILMS X TYPE
FILMS X TYPE
Totd hrs, Tatal Aileage Number of Welds

—_—

Brandon Latimer

bytr I

Radiegrapher — Level
Cinthia latimer Q)JM“"O%” £
Radiegropher Asst Level

Film delivery ~ Date

Acceptence Standard Asme VI uw-52 | Plate X
Georaetric Unsharpress (Ug) 005 |?enafmmafer B Effective Foco! Spot. 124 I Source size . 106X.064 I Density 2,.0-4.0
Seurce 192 Curies 86.6 Ph Screens bock .01 Pb Sereens front 010 Single lacd X ::'3!2 woll ¢
Expasure fime 2 min 45 sec Develop fime 5Min@ 68* shim N/A Double locd Double ol
. W Source to Distance from source Single Wall It)ouble wall
Reinforcement 1/ obizct distance 21 side of object fo film 875 exXpasur X exposure
Film No. | Weld No. | Serial No./Piece No. View Filmsize | Thickness SFD ccept |Reject] Defect codg Comments
33u-38u 0-1 45xi7 | .875 | 21.875 | ¢/ Ri
2-0 v Ri
2-3 (%4 Ri
CERTIFTED RADICGRAFAIC TRTERPRETER |
& 2 EXP 9/01/2021
T3 0O (VithWat
DEFECT CODE

—

o
Tha recorded resulls ara the opinion of tha technician to lhe best of his knowledge bases on the informalion provided Lo him by the customer at the bme of the ’“SW/ /77’




H & H X-Ray Services, Inc.
14251 .S, Highway 30, Pocatello, 1D 83202

/ ' Radiographic Inspection Report
Phone: 208-232-2663 Fax: 208-232-2772

No. BI33019_

custemer Eaton metal preducts lbufe 3/30/19

| 3ebn. 19-0357-11

Ttem description 53651 -1

Jeb Location Pocatello idaho [r.0.1.45758

Procedure No. Rt 1310 ' Cede Specification Asme v I Type Matericl Cls

Acceptance Stardord Asme VI uw-52

| Plote ) Gther

| Pipe | Percent Inspaction 1(0(0%

Geometric Unsharpness (Ug) 005 lPenatramefer B

Effective Focal Spot . 124 l Souree size, 106x.064

ensity 2.0-4.0

Souree Ir192 Curies 86.6 Pb Screens back 010 Pb Screens front 010 Singte load X :Lrgle wall X
Expasure time 3 min 45 sec Develop time 5min@ 68* shimNIA bouble lsad 3:‘::'3 wall
. " Source to Distonce from source Singte Wall Double wall
Reinforcement 1/8 : obiect distance 21 sida of object to film 875 exposurs X = expasure
FilmMNo. [ Weld No. | Serial No./Piece No. View Film size | Thickness SFD ccept | Reject| Defect coda Comments
38u-36U 0-1 45317 | 1.45 | 21.875 > Ei
“
DEFECT CODE
IP - Incomplete penetration  EI - Elongated Inclusien RI - Rounded Inclusion
€Y - Concavity Root CX - Convexity Reot UT - Drop Through
1F - Incomplete fusion UC - Underart 8T - Burn threugh
C-Crack OX - Oxidation FA - Film Artifact
FILM USED:
1 FiLms 4.5 x 17 e Agla ds
FILMS X TYPE
FILMS x TYPE
Total hrs. Total Mileage Nomber of Welds
Brandon Latimer buytr Il i
Radiegrepher r‘q& Teval BN ! : FEE ILETCH

Cinthia latimer ¢ J«M“"@&“‘ l &

Radiegraopher Ass't Level ag!
. \ i 3
Film delivery - Dafe ———

The recorded resulls are the opinion of lhe lechnician o the best of his knowledge based on the Information proyided to him by the customer at the tima of tha inspection.




H & H X-Ray Services, Inc.
14251 U.S. Highway 30, Pocatello, 1D 83202
Phone: 208-232-2663 Fax; 208-232-2772

Radiographic Inspection Report

No. BI4319

customer Eaton metal products

Date 4/3/19

Jeb No. 19-0357-11

Item description 5361 -1 |

Jeb Lacation Pocatello idaho

| P.0. o, 45758

Pracedure Mo, Bt 1310 |

Code Specification Asme v

| Type Materiol CfS

Acceptance Standard Agme VI uw-52 | Pipe

| Plate X

| Other | Percent Tnspection 1(H)%

Penatrometer B

Geometric Unsharpness (Ug) .005

l Effective Facel Spet . 124

I Source size . 106X.064

I ensity 2,0-4.0

Saurce 1192 curies 86.6 Pb Screens back 10 Pb Sereens front 010 Single lead X :i:ﬁlp’ wal) X
Exposre tine 2 min 46 soc | bevelop fime Sin@ 68* shins N/A Double load pouste wal
. i Saurce to bistance from source Single Wail Bouble wall
Reinforcement 1/8 obiect distance 21 side of obiect to film 875 eXPOSUr X exposure
FilmNo. | Weld No. | Serial No./Piece Mo. View. Filmsize ( Thickness SED Accept [Reject| Defect codg Comments b
38u-36u 0-1 4.5x17 .B75 21.875 | v/
2-0 v Fa
2-3 v
CERTIFIED RADIOGRAPTIG IRVERPRETER
EXP, 9/01/20214
Jacob Maya
SIGNE
DEFECT COGE .- IHOOTING IKETCH
IP - Tncamplete penetration  EI - Elongated Inclusion RT - Rounded Inclusion .
CY - Concavity Root X - Comexity Root DT - brop Thraugh
TF - Incemplete fusion UC - Undereut BT - Burn through =R
€ - Crack OX - Oxidation FA - Film Artifact H
FILM UsED: %
1 Fums 4.5 x 17 e Agfa db
FILMS X TYPE
FILM3S X TYPE
Total hrs. Total Mileoge Mumber of Welds
Brandon Latimer M 1f
Rodiogropher — r-«.flwm
Cinthia latimer C))M""‘C’%ﬁ I
Radiographar Ass't Level
Film defivery Date

Tha recorded rasuits are the opinion of the technician to the best of his knowledge based on the information provided {o him by tha customer at the time of the inspectidn.




.

4@ Sall Lake City, UT

Denver, CO

Dilings MT

Fammington, N

Chent: EATON METAL Cale. 375/2018
Job Localicn: SLC, Wiah Team W.O: 1118-003 380
(B01)397-2202 {720)579-0650 (108)371.5822 S05)595-4115 Job Relerence’ 5361-1 Client P.O: 45650
Cuslomer Type OiVeid Radaugn Souice Film Typs Fum Size Penevameier Type
EATON METAL Bun Weld wage [ coeo O xrey [ AGFA D5 4517 ASTM WIRE &
Specihcation Orawiriy Number Source Swenglh or MAJKY Ernulsion Number Exp Dale Peretrameler Malenal
Bola/ Prassw e Vessat 102 Ci B250602N A Pra Stanless Steel
Frocedyre Pe O D 1 Pioe Thigkavss Flaly Thigkness Fucal Spot Suze iF) Exp Time Single Load E' Penerameter Localion
RTASME i R24 875" 0.124" | MIN 45 SEC. | Doutie Loag [ Source Side Eilm Sige
Acceplance Crilena Jont Type Malenal Thekness With Reinigreenmen (d Fim Techmgue Shim Malernal Thuckness
RT - ASME Sec Vill Butt Weld Catbon Steel 1187 SWE/SWY Na NA
Exposuig Techngue Surface Conditron Source To Object (D Screen Thickness 1D Placement
8 As Waldeg 20" 010" 610" Lead on Film
Vigwing Fim Processing Screen matgnal Localion Marker Placement
Single EJ Dauble D Auto | _j Manual EJ Lead Film Side E] Sourge Side l_l
ISO Line # __Report &
5 s | 5 2
e o = C
= - = ug_ ‘2", ] = §' .[:3 % = 8 ‘;\
S| 8 8| g B el 2 E|R] |G 5 g
g o o (% © o EZ 3 IS - I~ 2 E °
< 4 g © e | 85| S c 3 2 & E °
£ [£a 5 £ o © s 2
Weld No. View Weld 1D, - 3 Rermarks &
LS 33U Q-1 RC X X 2.75 277
1.2 RC X Scuff mark on film al the 2 location 278 274
2.3 RC X Seuif mark on him at the 2 location. 2.77 2737
3-4 RC X X 267 269
4-5 RC X X 265 2.68
5-6 RC X A 2.77 2.85
6-7 RC X A 2.75 283
7-8 RC X 289 278
8-9 RC X 287 2.84
S-10 RC X 2,77 2.17
U LS 38U 0-1 RC X X 280 2.81
1-2 RC X X 2,90 23
2-3 RC X X 289 2.86
34 RC X X 3.02 300
4-5 RC S A 2.78 2.79
56 RC X 288 2.88
67 RC X 2.99 3.00
7-8 RC X X 2.84 2.85
8-9 RC X X 3.00 302
9-10 RC X 2.87 2.84
LS 35U Q-1 RC X X 2.78 277
1-2 RC X P T 8 2.66 2.62
23 RC X P 290 2.6
34 RG X AT TN 2.50 252
4-5 RC X g “Yijj of 255 259
5-6 RC X Z Qija, =) 260 260
67 RC X Ve, Y 2 2.89 288
7.8 RC X Y oW 278 | 277
8-g RC X C— 275 | 270
9-10 RC X
Chent: Oale NOE Inspeclor Date 31512019

Form M3 RT.ASME

Andrew Gruber
“Cuen\ has final aulhornly and responsibility for interpelalion and acceptance of examinalion and reports”




= 6o Sall Lake City, UT Denver, CO Bilings, MT Farmington, NM Client; EATON METAL Date: 32019
Job Location: SLC, Ulah Team W.O- 1116-001390
(801)397-2202 (7205790660  (406)371-5822  (505)589-4915 Job Reference: 5361-1 Repairs Client P.O. 45650
Cuslomer Type Of Weld Radialion Scums Film Type Film Size Penetrameler Type
EATON METAL Butt Weld IR- 192 co-60 [ xray [J AGFA DS 45X17 ASTMWIRE 8
Specification Orawing Number Saurce Strenglh or MA/KY Emulsian Number Exp. Dalg Penarameler Malerial
Boiler/ Pressure Vessel 94 Cl 82506024 11421 Stainless Steel
Procedure Pips 0.0 Pipe Thickness Plate Thickness Focal Spot Size (F) Exp. Time Single Load Penelrameler Localion
RT.ASME.1 R24 875" 0.424" 2 MIN Double Load Seurce Side Film Side O
Acceplance Golena Joint Type Matenal Thickness Wilh Reinforcemenl {d) Fim Technigue Shim Malerial Thickness
RT - ASME Sec. Vil Butt Weld Carbon Stael 1.187" SWE/SWY NA NA
£ xposure Teghnique Surace Condilion Source To Objecl (D) Screen Thickness 1C Placemenl
B As Welded 20" 010%-.010" Lead on Film
Viewin, Film Processing Screen malenal Lacelion Marker Placemenl
Single Dauble O Aulo O Manual Lead Film Sige Source Side 3
I1SO Line # Report #
s s s g
2 |las| o =) ® E 2 2
- - = T |58 5 3 o = o o @
g 8| & o | 3 v |aB| £ E | 2| ke 7 g 3
Sle| g 2|8 =z |es|8|E |5 |58 g | O
< @ nc_’ o o S c = = z a S E =]
E c ¥ = 5 @ Jal &} o ]
N a8 |5 | ¢& 3 z
N = %] E OCJ
Weld No. View Weld 1.0, Remarks a
LS 34U 0-1 RC 2 66 2.24
8-9 RC X X 2.90 2.95
LS 35U 0-1 RC X X 292 269
LS 38U 0-1 RC X 3.15 3.16
-2 RC X 208 3.05
2-3 RC X scuff on film al 3 loction 3.18 3.7
3-4 RC X X 3.18 3.16
4-5 RC X 2.87 2.89
5-6 RC X 286 2.84
B8-7 RC X 286 2.88
7-8 RC X 3.12 3.11
8-9 RC X 3.04 3.07
9-10 RC X scuff om film 316 320
LS 320 9-10 RC X 2.90 2.80
LS 38U 0-1 RC X X X 2.84 2.74
LS 33U 0-1 RC X X 2.45 2.54
1-2 RC X X 2.87 242
2-3 RC X P 2.82 2.81
34 RC X AN 3.24 3.25
4-5 RC X éf,“ SO o 322 3.24
5-6 RC X k¥ 3.21 3.24
57 RC X CRZTI 3.02 297
7-8 RC X X W iy 3.02 3.15
5-8 RC X X S, A 3.01 312
9-10 RC X 2.91 2.01
s
Cheni: Crale: NDE mnspector /,Z//“ Dale 3/13/2019

Form MS RT ASME

Andrew Gruber
"Client has final authority and responsibility for inlerpelation and acceptance of examination and reporis”




o v Sail Lake City, UT

Denver, CO Bitings, MT

Fanmogton, i

Clent. EATON METAL Dale 3115/2018
Job Localon: SLC, Ulah Team W.0, 1116-001390
(801)307.2202  (7203570-0660  [406)371-5822  {50%)589-4115 Job Reference: 5361-1 Repairs Client P.O.- 45650
Cuslomer Type Of Weld Radiaton Source Fum Typs Filrn Size Penevrameier Type
EATON METAL Bult Wely w12 4 coeo [ xray [ AGFADS asxaz ASTM WiRE B
Specihcalibn Diawing Nunber Source Swengih or MAKY Emulsion Numbear Exp Dawe Penetrameler Malenal
Boiler! Pressure Vessel 94 Cl 82506021 W2 Stamless Steel
Proceaure Pipe Q D § Pige Thickiess Plaly Thickigss Focal Spul Size (F) Exp. Time Single Load EI Penelramaler Localibn
RT.ASME.| R24 875" 0.124" 2 MIN Double toaa L] Source Swe 2] Film Siae
Acceptance Coena Jont Type Malenal Tiuckness With Rejnlofceguent (4] Fuin Techinoue Shin Matenai Thickness
RT - ASME Sec. Vil Bull Weld Carpon Stegl 1.187" SWEISWY NA NA
Exposure Technique Sunlace Conogn Source To Object (D) Screan Thickoess 1D Placemeaiit
B As Weldad 20" Qo010 Lead on Film
Viewin Fiim Pracessing Scieges malenal tocahon Marker Placesn@in
Snale Gauble .| Aulo ] Manual Lead Filri Sioe Saurce Swe 0
I1SO Line # Repont #
c el
[y =
S - & S 2
4 u g - & ® E > @ 2
= | s | 2 £ = g2l 3 5| 5|8 % O 2
o i ] 3 =} w [ = £ 2 = @ 5] I}
Q b =] Ry @ © cE5 z - -= c Q D a
0 [ o %) w 8 [T} h=] w o c [T}
o x 2 Q =% 3¢ = c 3 L s] £ o]
£ = o 5 @ a Q © I}
a = a T o = =
Q =1 5 @
£ 2 = o
Weld No. View Weld | D. Remarks o
LS 34U 8-9 RC X 3.30 333
9-10 RC X X X 3.18 3.14
LS 38U 0-1 RC X X X 2.02 269
LS 36U 3-4 RC X i 3.30
LS 33U 0-1 RC X 309 3.07
1-2 RC X 303 299
2-3 RC X 298 2.99
- -
.
// —— . -
Chrent Date NOE mspectar 77 7 "7 e Date 52019

Form MS.RT ASME

Andrew Gruber
“Client has final avthonly and responsibility for interpelatron and acceptance of examinalion and repons”




H & H X-Ray Services, Inc.

Radiographic Inspection Report

14251 U.S. Highway 30, Pocatello, ID 83202
Phane: 208-232-2663 Fax: 208-232-2772 No. Bi33019
custemer Eaton metal products Bate 3/30/19 | Job No. 19-0357-11
Tiem description 53611 Job Lacation Pocatello idaho [P.Q M. 45758
l Type Moterial C/S

Procedure No. Rt 1310

I Code Specification Asme v

l Percent Inspection 1000 %

Acceptance Stendard Agme VI uw-52 l Pipe I Plate X l Other
Geametric Unsharpress (Ug) 005 Penetraneter B Effective Focol Spot. 124 | Source size , 1 06%.064 | Density 2.0-4.0
; . Sirgle wall
Source 1192 Curies 86.6 Pb Screens back 010 Fb Screens front 010 Sirgle lood X ven X
Exposure time 2 min 45 sec bevelop time Smin@ 68* shim NFA Double laad 3:1”8 woll
. " Souree to . Distance from source Single Wall Bouble wall
Reinforcement 1/8 obigct distance 21 side of obiect to film 875 Zxposyre axpasure
FilmMe, | Weld No. | Serial No./Piece No, View Filmsize | Thickness SFD - JAccept|Reject|Defect codd Commants
36u-34u 0-1 45017 | 145 | 21.875 > Bi | Pepue in ;’mﬁ o
WSl <hat £<
b Ty
e
/< “7e %
&
All %
§ A1t AL LS g
RSEARI
AL W
DEFECT CODE o= SHOOTING SKETCH — a3
1P - Incomplete penetration  ET - Elongated Inclusion RT - Rounded Inclusion -
€V - Concavity Reot X - Convexity Root DT - Drop Through
IF - Incomplete fusion UL - Underaut BT - Burn through
C- Crack OX - Oxidatian FA - Film Artifoct z
FILM USED:
1 FiLms 4.5 x 17 wee Agfa db
FILMS X TYPE
FILMS X TYPE
Total hrs, Total Mileage Number of Welds
Brandon Latimer M i E
Radiogropher T LEvel B A SEE SKETCH
Cinthia latimer ¢ phbacdie | 3k
Rodiographer Ass't Level &! )
(_J ). B (WA S
Filf delivery —Dafe e -

The recorded resuils are the opinien of the technician to ths best of his knowledge based on the information provided lo him by the customer at the time of the inspeclion.




& SallLake City. UT  Denver, CO Bilings, MT Famington, NM Client: EATON METAL Dale: 3/5/2019
m Job Location; SLC, Utah Team W.O: 1116-001390
(801)397-2202 (720)579-0660 (406)371-5822 {505)599-4115 Job Reference: 5361-1 Client P.O.: 45650
Cuslomer Type Of Weld Radiation Sourca Film Type Film Size Penetrameter Type
EATON METAL Bukl weld IR- 192 co-60 O xRay O AGFA DS 45%17 ASTM WIRE B
Specification Drawing Number Source Strenqglh or MAAY Emulsion Number Exp. Date Penetrameter Material
Bailer/ Pressure Vessel 102 Cl 8250602N 11121 Stainless Steel
Procadure Pipe Q.0./ Pipe Thickness Plate Thicknass Focal Spot Size (F} Exp. Time Single Load Panstramater Lacatlion
RTASME.1 R24 878" 0.124" i MIN.45 SEC.  |Double Load L Source Side Film Sice O
Acceplance Crileria Joinl Type Malerial Thickngss With Reinforcament {d) Film Technigue Shim Malerial Thicknass
RT - ASME Sec. VIl Buit Weld Carban Steel 1.187" SWE/SWV NA NA
Exposure Technique Surlace Condilion Source To Object (D) Screen Thickness 10 Placementl
B As Welded 20" 010010 Lead on Film
Viewing Film Processing Screen maleriat Location Marker Placement
Single Double O Aule O Manual Lead Film Side Source Side O
1SO Line # Report #
ol
U R g |88l 3| 2|83 ]| % g %
o o B = 5 B @ 2 e =1 c = b S
| & | B | B 8 2 |BElsg | £ | =] < 8 I a
g|e&|5 |2 |5 =a|gel 2| %8| 2|5 ] S
E|ES| 2 | 5| &8 | B |° g g
! @ ] B 2
= 0 = ]
Weld No. View Weld I.D. Remarks o
LS 34U 0-1 RC X X 2.60 2.61
1-2 RC X 2.69 2.70
2-3 RC X 2.83 2.85
3-4 RC X 2.67 2.65
4-5 RC X 278 2.68
5-6 RC X 277 2.B5
6-7 RC X 2.82 2.89
7-8 RC X 277 2.73
8-9 RC X X 2.89 2.84
2-10 RC X 2.70 2.80
LLPRODY
VA s
& OPh <)
l= ~ L = :
O ALiry ;":Ja'"
@ i
A
e
Client: Cate: NDE Inspeclor /M Date: 3/5/2019

Form MS.RT.ASME

Andrew Gruber
"Client has final authority and responsibility for interpetation and acceptance of examination and reports”




’?’m g ¢ SakLake City UT  Denver CO Bilings. MT Farmington, MM Clienl; EATON METAL Dale. 31372019
% Job Localion SLC, Wah Team W.O 1116-001390
(801)3597.2202 (720)579-0660  ({406)371-5822 {505)599-4115 Job Reference: 5361-1 Re@ Client £.0.- 45650
I Customer Type Of Weld Radiaton Source Film Type Film Size Penelrameler Type
EATON METAL Bull Weld R- 192 coso [ xrey [J AGFA DS 45X 17 ASTM WIRE B
Specificalion Drawing Number Source Strength or MAMKY Emulsion_ Number Exp. Date Penelrameler Material
Boder! Pressure Vessel 94 C) 82506028 111721 Staintess Steel
Procedure Pipe O D7 Pioe Thickness Plzle Thickness Facal Spol Size (F) Exp. Time Single Load Penewameler § ocalion
RT ASHME 1 R24 875" 0.124" 2 MIN Dauble Load 0 Source Sule Film Side
Acceplance Critena Jont Type Malenal Tiickness Wilh Renlorcement (d) Fim Tecbnique Snim Matenal Thickness
RT - ASME Sec. VIl Bult Weid Carbon Sleel 1.187" SWE/SWY NA NA
£xposure Technique Surface Condilion Source To Chject (D) Screen Thickness ID Placement
B As Welded 20" 010 010" Lead on Film
Viewing Film Processing Screen matenial Localion Marker Placement
Sngle Double O Auto 0 Manual Lead Film Side Source Side ]
IS0 Line # Report #
ol
T c |88 s 2| E| 2|2 g | 3
8 5l g | g | 5 eles| b B 2] cE & 5 %
Bl s 8| & 8|S [Es 2| |5 5|8 s | O
< o a © 2 ¢ & 5 t 2 ’g 3 E 3
g Za 2 g < © i g
o @ 5 = @
= [77] I S
Weid No. View Weld 1.O. Remarks a
LS 34U 0-1 RC X 2 66 2.24
8-9 RC X X 2.90 2.95
LS 35U 0-1 RC X X 2.92 2.69
LS 36U 0-1 RC X 3.15 316
1-2 RC LS .08 3.05
2-3 RC X scuff on film at 3 loction 3.18 3.17
3-4 RC X X 3.15 316
4-5 RC X 287 2.89
5-8 RC X 2.86 2.84
6-7 RC X 2.86 2.88
7-8 RC X 3.12 311
B-9 RC X 3.04 3.07
g-10 RC X scuff om film 3.16 3.20
LS 32U 9-10 RC X 2.90 2.80
LS 38U 0-1 RC X X X 284 2.74
LS 33U 0-1 RC X X 2.45 294
1-2 RC X X 2.87 2.42
2-3 RC X 2.82 2.81
3-4 RC X 3.24 3.25
4-5 RC X 3.22 3.24
5-6 RC X 3.21 324
6-7 RC X 302 297
7-8 RC X X 3.02 315
8-9 RC X X 3.01 3.2
9-10 RC X ~ 2.9 2.01
-~
7
Clieni Date NDE Inspector | e Dale’ 3/13/2019

Form MS RT.ASME

Andrew Gruber
“Client has final authority and responsibilily for inlerpelation and acceptance of examination and reporis”




<« Salt Lake Cily, UT

Deaver, CO Bigs, MT

Farmungion, Nk

Client: EATON METAL Cate’ 31512019
Job Lecation’ SLC, Ulan Team W O 1116-001380
{801)397.2202  (720)579-D860  (406)371-5822  ({505)598-4115 Job Reference 5381-1 Repairs Cligni P O 45650
Cuslomer Type Ol VWeld Radaton Souris Film Type Film Size Pancuameter Type
EATON METAL Bull Weld w192 (1 coeo [} xRray [ AGFA D5 a8x17 ASTM WIRE B
Specilicauon DOrawing Mumber Source Swenalh of MAKY Enuwilsion Namnber Exp Dale Peneliaimeler Matena|
Boiler! Pressure Vessel 94 Cl B250602M4 121 Stainless Steel
Procedure Pipe O 0/ Pipe Thickiess Piate Thilckiloss Focal Sput Size {F) Exp Tine Siigle Load El Panewameier Locahan
RT ASME.1 R24 .B75" 0.124" 2 MiIN Double Leag Source Side Fillm Sice (]
Acceptatce Cnilgna Jdoinl Typa Matenal Thickness Wilh Remnlorcentant {d} Filin Techrugue Shum Malenal Thucknass
RT - ASME Sec. Vil Bull Wald Carbon Sleel 1.187" SWESWY MA NA
Exposure Techngua Sunace Condiilon Source I'o (Jpec! (B) Screen Thickngss 1G Placement
B As Welded 20" 0107 010" Lead on Film
Vigwing Film Processing Screan malera Locanon Mamer Placemant
Single Double £l Aulo ] Manual Lead Fiim Swie Source Side ]
150 Ling # Report #
c c =
S - 5 | ¢ F;
o — [}
@ C - Ed ™ 3 v =
=4 I+ & x C |z 3 B s D =) o @
g | 2 |7 B |8 | e |88 5| 2|2 | < 8 o 5
@ = 0 i = =
gl e || o | e8| 2| e| 8 &]|G5 g =
£ c 4y = 5 @ g [&] @ o
[ - b= 3 = =
=} © 3 =S ) =
< w 2 c
Wald No. View Weld I.D Rernarks o
LS 34U 8-9 RC X 3.30 3.33
9-10 RC X X X 3.16 3.14
LS 38U 0-1 RC X X X 292 259
LS 36U 3-4 RC X IN 3.30
LS 33U 0-1 RC X 309 3.07
1-2 RC X 3.03 2499
2-3 RC X 2.98 299
L LN TRIN
/’ w o \
T
q T i — T
Y- M3
Voo WM[ALITY L]
T e
Nl h
~Z -
ot -
//.? .
Chient Date NOE Inspector .~ = "~ [ Date 311512019

Form MS.RT.ASME

Andrew Gruber
"Client has final autherity and responsibilily for inlerpetation and acceptance of examination and reports”



3i19/2019

1115-001380

Sar vane Tty JT Degrver CO ailings, 1T Farmgen N Cliant. EATON METALS Date

i’ Job Locaiien SLC Ul Team W Q

18011397.2202  (T20)S7S-08G0  14D3)371-5822 Job Relerence. 5361-1 REPAIRS Clenmt P O
Cuslomsr Tyoe 7 Wveg i : Fan Size

EATON METALS Buit Weld IR- 92 Co-G0 A-Ray L5 X7 L
o) Drawg Mumbe! Souroe Strecain 9. MAKY Exy Date
Tolel! Presswie Vessel ig2 i1/29
Pl O 2 P Thicahgsy Fucal Spat S IR Exp Time
G117 1 45 sec Source Swe

arpon Stae)

forcesent (U3

n Techug,e

SWEISWY
Sewrze To O
18 000
WViswieng P £
Single Dol Auts Mariual Fin S02
1SO Line # Repori #
=
c c = =
o ] =]
2 | wx 2 = | 5| » i z
a 5 = © | BE| 3 = o 3 z z
S0 31 gl ¢ 0|l g 228 ¢ p 5
o £ O © @ = £ = @@ = = 1) T [}
o ] 5 7] = o 5w o ~ ° qc) 2
< & & © & |o5| § = ! o S 5 3
E |cd)| ~ 5 © % | @ g ]
2 @55 g | =
c @
Weid No View | Weld 1.0, = = Remaiks g
LS 330 7-8 RC X X X 203 203
FLS 34U 8-9 RC X X 2.02 204
.10 RC X X >02 202
LS 38U 0-1 RC X X X 207 204
/.r . e / /4
Clent Daie RN %:e 3152018

Form MS RT ASME

Chad Cross

“Chienl has final anhority andg responsioniiy lor interpetation and acceptance of exanuinanon and repors”




H & H X-Ray Services, Inc.

14251 U.S. Highway 30,

Pocatello, 1D 83202

Phone: 208-232-2663 Fax: 208-232-2772

Radiographic Inspection Report

Neo. BI33018

customer Eaton metal products

Date 3/30/19

| 00 10.19-0857-11

Item description 5361 -1

’ Job Location Pocatello idaho

| PO, No. 45758

Procedure Mo. Rt 1310

| Code Specification Asme v

| Type Material C/S

Acceptance Stordard Asme VIl uw-52 | Pipe I Plate % I Other Percent Inspection 100%
Geometric Unsharpress (Ug) 005 Peretrameter B | Effective Focal Spot , 124 | Source size ,106X,064 Density 2.0-4.0
source Ir192 Curies 86.6 Pb Screers back 010 Pb Sceeens front 010 Singla laad X i:f‘,e wall
Exposure time 2 min 45 sec Davelop time 5MIiN@ 68* shim NFA Bouble load 3:::’!?' wall
. n Source to Distance frem source Single Wall Double wall
Reinforcement 1/8 object distonce 21 side of oblect to film 875 exposur X exposure
Film Mo. | Weld No. | Secial No./Piece No. View Filmsize | Thickress SFD Accept | Reject| Defect codd Comments
34u-hd2 0-1 4.5x17 1.45 21.875 ><| Ei
- DEFECT CODE - SHCOTIHG SKETCH
IP - Incomplete peretration  ET - Elongated Inclusion RT - Rounded Inchusion -
€Y - Concavity Root CX - Convexity Root DT - Drop Through
IF - Incomplete fusion U¢ - Undereut BT - Burp through
C - Crock 0OX - Oxidation FA - Film Artifact
FILM USED: .
1 Fitms 4.5 x 17 Tvpe  Agla d5
FILMS X TYPE
FILMS X TYPE
Total hrs, Total Mileage Number of Welds
Brandon Latimer M 1l
Rediegrapher Tevel SEE SKETCH
Cinthia latimer Q}A'{“""Q%’“ f |
Radiographer Ass't : Leve)
Fllm delivery Cate —

The recorded rasulls are the opinion of the technician to the bast of his knowledge besed on the informatien provided 1o him by the customer al the time of Lhe inspection.




H & H X-Ray Services, Inc.

14251 U.S. Highway 30, Pocatello, ID 83202 Radiographic |n5pecti0n Report

Phone: 208-232-2663 Fax: 208-232-2772 No.BI4318
customer Eaton metal products Ibuie 41319 Job Mo 19-0357-11
Ttem description 5361 -1 , Jeb Location Pocatello idaho I P.0.Ne. 45758
Precedure No. Rt 1310 l Code Specification ASme v | Type Material C/s
Acceplance Standard Asme VI uw-52 I Fipe | Plate 3{ | Other Percent Inspection 100%
Eeometric Unsharpress (Ug) 006 ‘Penetrame?er B | Effective Facol Spot .124 | Saurce size, 106X.064 | Density 2.0-4.0
Seurce 1192 Curies 86.6 Pb Screens back 010 Pb Screens front .010 Single load X :i:ﬁle wcl) X
Exposure time 2 min 45 sec | Develop time 5min@ 68* Shim N/A Double lood Dauble wall
. 9 Source 1o Distance from source Single Wall Couble wall
Reinforcement 1/8 obiect distance 21 side of oblect fo film 875 expRsur X exposure
FilmNo. [ Weld Mo, | Serial No./Piece No. View Film size | Thickness 5.FD [Accept |Reject| Defect cod Comments
34u-hd2 0-1 4.5x17 875 | 21.875 | Ri
0-2 v Ri
2-3 v Ri
ey UGG 3 13—
!{yfm\ y GCERTHED HrRUTUG
[ EXP. 8/61/2021
at
DEFECT CODE SHOOTIHO SKETCH
IP - Incomplete penefration  ET - Elongated Inclusion RI - Rounded Inclusion
LY - Concovity Root C¥X - Convexity Root bT - Drop Through
IF - Tncomplete fusion UC - Undercut 8T - Burn through
C - Crack OX - Oxidotion FA - Film Artifact
FILM USED:
1 FLms 4.5 x 17 e Agfa ds
FILMS X TYPE
FILMS X TYPE \
Total hrs. Total Mileage Number of Welds ) ' 7
Brandon Latimer Boytr I O T
Rediographer Level iR I
Cinthia latimer ¢ ph e | i A :
Radiographer Ass't Level (!'gﬂ [
Film delivery Dafe S T P
Tha recorded resuits are the opinion of the techrician to the best of his knowledge based on the information provided te fim by tha cuslomer at the tims of the insfectf i/’
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Eaton Metal Products Company LLC

ENGINEERS ~ DESIGNERS  FABRICATORS
PETROLEUM EQUIPMENT
1303} ZHG-4800 FAX: (3031 Z90-3730

Weld Procedure
Specifications

EATON METAL PRODUCTS CO LLC
MANUFACTURER DATA REPORT
5361-1



WELDING PROCEDURE SPECIFICATION (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-EM14K1-A Revision 0 Date 10/27/2014
Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
Welding Process SAW Type Machine
Impact Qualified WPS No to N/A at N/A
JOINTS (QW-402) Typical
_ J-lemE 50° g <
Joint Design Al = 50° i \ T i
Groove Type Any S’ \Q/w i ﬁ r’%i ' E
(=} - -
Root Spacing 0"-3/8" ; [} R i
Fillet All 4503/\ }:’ ﬁ |
& 1 50
Root Face >1/16" INSIDE |
Backing Yes

Backing Type

Weld/Base/Temporary Metal

Groove Angle

See Typical Joint Details

30°

Back gouge Carbon Arc and/or Grind
Retainers Prohibited
Notes That Apply 1&2

Note 1: Customer representative shall accept all weld joint designs specified on job specific drawings.

Note 2: Back gouge and/or grind to sound metal is required when this procedure is used for the first pass in a groove joint that requires cjp.

BASE METALS (QW-403)

Thickness Qualified 1"
Thickness Range: Groove 3/16" to 1-1/2"  Fillet No Min  to No Max
P-No 1 Group No N/A to P-No 1 Group No N/A
Maximum Pass Thickness <1/2"
FILLER METALS (QW-404) ELECTRICAL (QW-409)
SFA #/Specification 5.17 Current and Polarity DCEP
AWS Classification EM14K Heat Input (MAX) N/A
F-No 6 Other N/A
A-No 1
Filler Metal Diameter 3/32"-1/8" PREHEAT (QW-406)
Filler Metal Product Form Solid Minimum Preheat Temp 100°F Base Metal 3/16" - 1"
Filler Metal Trade Name ESAB Spoolarc 71 Minimum Preheat Temp 200°F Base Metal > 1"
Thickness Range: Maximum Interpass Temp 500°F
Groove No Min to 1-1/2" Preheat Maintenance Prior During
Fillet No Min to No Max Other Maintain until welding is complete
Electrode-Flux Class F7A2-EM14K POSITIONS (QW-405)

Flux Trade Name
Flux Type

Alloy Flux
Recrushed Slag
Supplemental Filler

Alloy Elements

ESAB OK FLUX 10.71

Neutral

N/A

Prohibited

None

N/A

Position(s) of Groove

1G

Welding Progression

N/A

Position(s) of Fillet

1F, 2F

Other

N/A

Page 1 of 2




WPS No P1-P1-EM14K1-A Revision 0 Date 10/27/2014

Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
POST WELD HEAT TREATMENT (QW-407)

Temperature Range None

Time at Temperature Range None

TECHNIQUE (QW-410)

String or Weave Bead N/A

Maximum Pass Width 7/8"

Initial Cleaning Brushing and/or Chipping
Interpass Cleaning Brushing/Chipping
Multiple or Single Pass {Per Side) Single or Multiple
Multiple or Single Electrodes Single

Contact Tube to Work Distance 3/4"-1"
Electrode Spacing (2 Arcs) N/A

Angle of Electrode {SAW) 10° Drag - 10° Push
Peening Prohibited
Oscillation for Automatic/Machine Welding None

ELECTRICAL (QW-409)

Non-Waveform Controlled Welding

Filler Metal Travel
Weld Current and Speed Heat Input
Pass(es) Process Class Diameter Polarity Amps Volts (Ipm) (MAX)
Root/Hot SAW EM14K 3/32"-1/8" DCEP 350-450 25-29 16-24 N/A
Hot/Fill SAW EM14K 3/32"-1/8" DCEP 400 - 500 28-32 18-22 N/A
Cap SAW EM14K 3/32"-1/8" DCEP 400 - 450 30-32 18- 20 N/A

Use amps, volts, and travel speed to calculate heat input. Amps x Volts x 60 + Travel Speed = Heat Input

A @_7/4_

4 7
This Weld Procedure Specification was prepared and accepted by Ea = on 10/27/2014

Accepted By Plant 1 Denver, CO

Danlel Durtschi
Accepted By Plant 2 Salt Lake City, UT CWI 11030421
QC1 EXP. 3/1/2017

Accepted By Plant 3 Pocatello, ID
All units referenced on WPS are in English (Standard, e.g. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative

Page 2 of 2



PQR No.

PROCEDURE QUALIFICATIOIN RECORD (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

P1G1-P1G2-EM14KT-A20U-1

Weld Process(es)

(A) GMAWP (B) SAW

Date of Welding

6/3/2014

Type(s)

Semiautomatic/Machine

JOINT DETAILS (QW-402)

Joint Design Butt Joint \
Groove Type Single V Groove CJP/ R \
Root Spacing 0"
Root Face 1/8" B3
Backing Yes
Backing Type Base Metal/Weld Metal
Groove Angle 60°
Back gouged No
Retainers None
POSITION (QW-405) v
Test Position 1G
Progression N/A - N
BASE METALS (QW-403)
Material Spec (1) A-36 to (2) SA-516-70 P-No 1 Grit 1 to P-No 1 Gr#t 2
Type/Grade, or UNS Number N/A to N/A Heat Treated Condition Hot Rolled
Material Thickness (T) 1" Diameter of Test Coupon N/A
FILLER METALS (QW-404) (A) (B) GAS (QW-408)
SFA Specification 5.18 5.17 Gases Mixture (%) Flow Rate (cfh)
AWS Classification ER70S-6 EM14k Shielding Ar/CO2 90/10 35
F-No 6 6 Trailing None None None
A-No 1 1 Backing None None None
Filler Metal Trade Name Lincoln SuperArc L-59 ESAB SpoolArc 71 Gas Cup Size 5/8"
Filler Metal Product Form Solid Solid PREHEAT (QW-406)
Supplemental Filler Metal None None Minimum Temperature 200
Alloy Elements N/A N/A Preheat Maintenance Prior/During
Electrode Flux Class N/A F7A2-EM14K
Flux Trade Name N/A ESAB OK FLUX 10.71 TECHNIQUE (QW-410)
Flux Type N/A Neutral Multipass or Single Pass (per side) (A) Single, (B) Multiple
Alloy Flux N/A N/A Single or Multiple Electrodes (A) Single, (B) Multiple
Recrushed Slag Used N/A No Initial and Interpass Cleaning Brushing/Grinding
Weld Metal Thickness (t) 1/4" Consumed by SAW 1" Transfer Mode (A) Pulsed-Spray, (B) N/A
Maximum Pass Thickness 1/4" 5/32" Peening Performed None
ELECTRODE Maximum Pass Width 1"
Electrode Spacing (2 Arcs) N/A 3/4" Center to Center Oscillation (Machine) None
Angle N/A Lead 0° Drag,Trail 12° Push |[POST WELD HEAT TREATMENT (QW-407)
Contact Tube to Work 3/8" 1" Temperature None
Time None
ELECTRICAL (QW-409)
Current and
Diameter Polarity Amps Volts Travel Speed Heat Input Interpass
Pass(es) Process Class Lead | Trail Lead T Trail Lead Trail Lead I Trail (Ipm) (/in) Temp (°F)
Al GMAWP ER70S-6 .052" DCEP 230 235 15 21,620 Preheat
B1 SAW EM14K 1/8" 1/8" DCEP AC 600 500 28 30 32 59,625 Preheat
B2 SAW EM14K 1/8" 1/8" DCEP AC 600 500 31 32 32 64,875 390°
B3 SAW EM14K 1/8" 1/8" DCEP AC 600 550 33 33 30 75,900 474°
B4 SAW EM14K 1/8" 1/8" DCEP AC 800 450 35 35 30 87,500 422°

Heat input calculated using QW-409.1 (a), No instantaneous energy readout.
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PQR No. P1G1-P1G2-EM14KT-A20U-1 Date 6/3/2014

TENSILE TESTS (QW-150)

Width Thickness Diameter Area Ultimate Total Ultimate Stress

Specimen No Location of Failure
P (in) (in) (in) (in) Load (Ibs) (psi)
1 0.746" 0.695" N/A 0.5185" 38,171 73,500 Base Metal
2 0.745" 0.692" N/A 0.5155" 38,041 74,000 Base Metal

GUIDED-BEND TESTS (QW-160)

Type and Figure No Result Type and Figure No Result

Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass
Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass

TOUGHNESS TESTS (QW-170)

Specimen No Notch Location Specimen Size | Notch Test Impact Values shear% | mils Drop Weight
(in) Size (in) | Temp (F) (Ft LBS) Break

1 Weld Metal .394x.394 0.315 -20 104 N/A N/A N/A
2 Weld Metal .394x.395 0.315 -20 91 N/A N/A N/A
3 Weld Metal .394x.395 0.315 -20 124 N/A N/A N/A
4 HAZ A-36 .394x.394 0.315 -20 83 N/A N/A N/A
5 HAZ A-36 .394x.395 0.315 -20 105 N/A N/A N/A
6 HAZ A-36 .394x.395 0.315 -20 106 N/A N/A N/A
7 HAZ SA-516 .394x.395 0.315 -20 111 N/A N/A N/A
8 HAZ SA-516 .394x.395 0.315 -20 82 N/A N/A N/A
9 HAZ SA-516 .394x.395 0.315 -20 75 N/A N/A N/A

Impact testing performed to ASME VIII

HARDNESS TEST - ROCKWELL B

Base Metal Heat Affected Zone Weld Metal
A-36 75 Rb 77 Rb 77 Rb 81Rb 80 Rb 81Rb
SA-516 88 Rb 77 Rb 77 Rb 93 Rb 91 Rb 90 Rb 90 Rb 91Rb 91Rb
DEPOSITED CHEMICAL ANALYSIS
C Si Mn P S Al \' Cr Ni Fe Ce
0.100 0.590 1.410 0.015 0.013 N/A N/A 0.051 0.059 N/A N/A

Chemical Analysis Conforms to A# 1

MATERIAL TRACABILITY

Item Description A-36 Heat Number A2K326 Manufacturer SSAB

Item Description SA-516-70 Heat Number B2G551 Manufacturer SSAB

WELDING INFORMATION

Welding machine used (A) Lincoln 455m/STT w/ 25m Feeder box (B) Power Wave AC/DC 1000 w/ Lincoln Power Feed 10A Controller

Welder Name Richard Carter ID Number 28117 Stamp RC

TESTING INFORMATION

Tests Conducted By MSI Testing Inc. Laboratory Test Number 14-154 Date of Testing 6/5/2014

Preparation and welding of test coupon was witnessed by Jacob Mowat

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested

in accordance with the requirements of ASME IX.
%,é_‘p /Qéz‘mf_z

This Procedure Qualification Record was prepared and accepted by on 6/9/2014
Accepted By Plant 1 Denver, CO
. Jacob Mowat
Accepted By Plant 2 Salt Lake City, UT CWI 13100541
Accepted By Plant 3 Pocatello, ID SSUEREAWIINS

All units referenced on PQR are in English (Standard, I.e. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative Page 2 of 2
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WELDING PROCEDURE SPECIFICATION (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-EM14K2-A Revision 0 Date 6/19/2014
Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
Welding Process SAW Type Machine
Impact Qualified WPS No to N/A at  N/A
JOINTS (QW-402) Typical
D - INSIDE 50° g z R
Joint Design Al = J 50° i . T = L0° E%
Groove Type Any 5’ ( \Q/w FL ﬁ (”%ﬁ : %
(=} T~ {w)
Root Spacing 0"-1/4" ; [} R
Fillet Any ) SH
Root Face 0"-3/8" INSIDE
Backing Yes e -
Backing Type Weld/Base Metal, Temporary = 60° =
Groove Angle See Typical Joint Details ‘% é </7 f§
Back gouge Yes (Carbon Arc and/or Grind) Ii Ty |
Retainers Prohibited ‘ -
Notes That Apply 1,2 ‘ - INSIDE

Note 1: Customer representative shall accept all weld joint designs specified on job specific drawings.

Note 2: Back gouge and/or grind to sound metal is required when this procedure is used for the first pass in a groove joint that requires cjp.

BASE METALS (QW-403)

Thickness Qualified 1"
Thickness Range: Groove 3/16" to 1-1/2" Fillet No Min. to No Max
P-No 1 Group No N/A to P-No 1 Group No N/A
Maximum Pass Thickness <1/2"
Heat Treated Condition N/A
FILLER METALS (QW-404) ELECTRICAL (QW-409)
SFA #/Specification 5.17 Current and Polarity DCEP
AWS Classification EM14K Heat Input (MAX) 85,000 J/in.
F-No 6 Other None
A-No 1
Filler Metal Diameter 3/32"-5/32" PREHEAT (QW-406)
Filler Metal Product Form Solid Minimum Preheat Temp 100°F Base Metal 3/16" -1"
Filler Metal Trade Name ESAB Spool Arc 71 Minimum Preheat Temp 200°F Base Metal > 1"
Thickness Range: Maximum Interpass Temp 500°F
Groove 3/16" to 1-1/2" Preheat Maintenance Maintian Until Welding is Complete
Fillet No Min. to No Max Other None
Electrode-Flux Class F7A4-EM14K POSITIONS (QW-405)
Flux Trade Name ESAB OK 10.71 Position(s) of Groove 1G
Flux Type Neutral Welding Progression N/A
Alloy Flux N/A Position(s) of Fillet 1F, 2F
Recrushed Slag Prohibited Other None
Supplemental Filler None
Alloy Elements N/A
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WPS No P1-P1-EM14K2-A Revision 0 Date 6/19/2014

Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
POST WELD HEAT TREATMENT (QW-407)

Temperature Range None

Time at Temperature Range None

Note: Vessels that will be exposed to environments that could cause stress corrosion cracking shall have a minimum hold temperature of 1150°F.
Note: For welds that may be exposed to enviroments that could cause stress corrosion cracking the minimum PWHT hold time shall be one hour per
inch for thicknesses exceeding one inch

Note: A specific PWHT procedure shall be developed for each job.

TECHNIQUE (QW-410)

String or Weave Bead N/A

Maximum Pass Width 1"

Initial Cleaning Grinding

Interpass Cleaning Chipping

Multiple or Single Pass (Per Side) Single or Multiple pass(es) per side
Multiple or Single Electrodes Single or Multiple Electrode(s)
Contact Tube to Work Distance 3/4"-7/8"
Electrode Spacing (2 Arcs) 5-16" - 3/8" Center to Center
Angle of Electrode (SAW) 5° Drag

Peening Prohibited
Oscillation for Automatic/Machine Welding No

ELECTRICAL (QW-409)

Non-Waveform Controlled Welding

Filler Metal Current and Amps Volts Travel
Weld Polarity Speed Heat Input
Pass(es) Process Class Diameter (lpm) (MAX)
First Pass SAW EM14K |3/32"-5/32" DCEP 450 - 600 28-30 26-32 85,000 J/in.
Fill Passes SAW EM14K |3/32"-5/32" DCEP 600 - 700 28-33 20-30 85,000 J/in.
Cap Passes SAW EM14K |3/32"-5/32" DCEP 550 - 600 33-35 24 - 30 85,000 J/in.

Use amps, volts, and travel speed to calculate heat input. Amps x Volts x 60 + Travel Speed = Heat Input

%,%W R

This Weld Procedure Specification was prepared and accepted by on 6/19/2014

Accepted By Plant 1 Denver, CO

Jacob Mowat
Accepted By Plant 2 Salt Lake City, UT CWI 13100641
Accepted By Plant 3 Pocatello, ID QC1 EXP. 10f1/2016

All units referenced on WPS are in English (Standard, e.g. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative
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PQR No.

PROCEDURE QUALIFICATIOIN RECORD (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

P1G1-P1G2-EM14KT-A20U-1

Weld Process(es)

(A) GMAWP (B) SAW

Date of Welding

6/3/2014

Type(s)

Semiautomatic/Machine

JOINT DETAILS (QW-402)

Joint Design Butt Joint \
Groove Type Single V Groove CJP/ R \
Root Spacing 0"
Root Face 1/8" B3
Backing Yes
Backing Type Base Metal/Weld Metal
Groove Angle 60°
Back gouged No
Retainers None
POSITION (QW-405) v
Test Position 1G
Progression N/A - N
BASE METALS (QW-403)
Material Spec (1) A-36 to (2) SA-516-70 P-No 1 Grit 1 to P-No 1 Gr#t 2
Type/Grade, or UNS Number N/A to N/A Heat Treated Condition Hot Rolled
Material Thickness (T) 1" Diameter of Test Coupon N/A
FILLER METALS (QW-404) (A) (B) GAS (QW-408)
SFA Specification 5.18 5.17 Gases Mixture (%) Flow Rate (cfh)
AWS Classification ER70S-6 EM14k Shielding Ar/CO2 90/10 35
F-No 6 6 Trailing None None None
A-No 1 1 Backing None None None
Filler Metal Trade Name Lincoln SuperArc L-59 ESAB SpoolArc 71 Gas Cup Size 5/8"
Filler Metal Product Form Solid Solid PREHEAT (QW-406)
Supplemental Filler Metal None None Minimum Temperature 200
Alloy Elements N/A N/A Preheat Maintenance Prior/During
Electrode Flux Class N/A F7A4-EM14K
Flux Trade Name N/A ESAB OK FLUX 10.71 TECHNIQUE (QW-410)
Flux Type N/A Neutral Multipass or Single Pass (per side) (A) Single, (B) Multiple
Alloy Flux N/A N/A Single or Multiple Electrodes (A) Single, (B) Multiple
Recrushed Slag Used N/A No Initial and Interpass Cleaning Brushing/Grinding
Weld Metal Thickness (t) 1/4" Consumed by SAW 1" Transfer Mode (A) Pulsed-Spray, (B) N/A
Maximum Pass Thickness 1/4" 5/32" Peening Performed None
ELECTRODE Maximum Pass Width 1"
Electrode Spacing (2 Arcs) N/A 3/4" Center to Center Oscillation (Machine) None
Angle N/A Lead 0° Drag,Trail 12° Push |[POST WELD HEAT TREATMENT (QW-407)
Contact Tube to Work 3/8" 1" Temperature None
Time None
ELECTRICAL (QW-409)
Current and
Diameter Polarity Amps Volts Travel Speed Heat Input Interpass
Pass(es) Process Class Lead | Trail Lead T Trail Lead Trail Lead I Trail (Ipm) (/in) Temp (°F)
Al GMAWP ER70S-6 .052" DCEP 230 235 15 21,620 Preheat
B1 SAW EM14K 1/8" 1/8" DCEP AC 600 500 28 30 32 119,625 Preheat
B2 SAW EM14K 1/8" 1/8" DCEP AC 600 500 31 32 32 129,937 390°
B3 SAW EM14K 1/8" 1/8" DCEP AC 600 550 33 33 30 151,800 474°
B4 SAW EM14K 1/8" 1/8" DCEP AC 800 450 35 35 30 175,000 422°

Heat input calculated using QW-409.1 (a), No instantaneous energy readout.
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PQR No. P1G1-P1G2-EM14KT-A20U-1 Date 6/3/2014

TENSILE TESTS (QW-150)

Width Thickness Diameter Area Ultimate Total Ultimate Stress

Specimen No Location of Failure
P (in) (in) (in) (in) Load (Ibs) (psi)
1 0.746" 0.695" N/A 0.5185" 38,171 73,500 Base Metal
2 0.745" 0.692" N/A 0.5155" 38,041 74,000 Base Metal

GUIDED-BEND TESTS (QW-160)

Type and Figure No Result Type and Figure No Result

Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass
Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass

TOUGHNESS TESTS (QW-170)

Specimen No Notch Location Specimen Size| Notch Test Impact Values shear% | mils Drop Weight
(in) Size (in) | Temp (F) (Ft LBS) Break

1 Weld Metal .394x.394 0.315 -20 104 N/A N/A N/A
2 Weld Metal .394x.395 0.315 -20 91 N/A N/A N/A
3 Weld Metal .394x.395 0.315 -20 124 N/A N/A N/A
4 HAZ A-36 .394x.394 0.315 -20 83 N/A N/A N/A
5 HAZ A-36 .394x.395 0.315 -20 105 N/A N/A N/A
6 HAZ A-36 .394x.395 0.315 -20 106 N/A N/A N/A
7 HAZ SA-516 .394x.395 0.315 -20 111 N/A N/A N/A
8 HAZ SA-516 .394x.395 0.315 -20 82 N/A N/A N/A
9 HAZ SA-516 .394x.395 0.315 -20 75 N/A N/A N/A

Impact testing performed to ASME VIII

HARDNESS TEST - ROCKWELL B

Base Metal Heat Affected Zone Weld Metal
A-36 75 Rb 77 Rb 77 Rb 81Rb 80 Rb 81Rb
SA-516 88 Rb 77 Rb 77 Rb 93 Rb 91 Rb 90 Rb 90 Rb 91Rb 91Rb
DEPOSITED CHEMICAL ANALYSIS
C Si Mn P S Al \' Cr Ni Fe Ce
0.100 0.590 1.410 0.015 0.013 N/A N/A 0.051 0.059 N/A N/A

Chemical Analysis Conforms to A# 1

MATERIAL TRACABILITY

Item Description A-36 Heat Number A2K326 Manufacturer SSAB

Item Description SA-516-70 Heat Number B2G551 Manufacturer SSAB

WELDING INFORMATION

Welding machine used (A) Lincoln 455m/STT w/ 25m Feeder box (B) Power Wave AC/DC 1000 w/ Lincoln Power Feed 10A Controller

Welder Name Richard Carter ID Number 28117 Stamp RC

TESTING INFORMATION

Tests Conducted By MSI Testing Inc. Laboratory Test Number 14-154 Date of Testing 6/5/2014

Preparation and welding of test coupon was witnessed by Jacob Mowat

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested

in accordance with the requirements of ASME IX.
%,é_‘p /Qéz‘mf_z

This Procedure Qualification Record was prepared and accepted by on 6/9/2014
Accepted By Plant 1 Denver, CO

Accepted By Plant 2 Salt Lake City, UT %ﬁ%ﬁéﬁé )
Accepted By Plant 3 Pocatello, ID QC1 EXP. 10/1/2018

All units referenced on PQR are in English (Standard, I.e. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative Page 2 of 2
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WELDING PROCEDURE SPECIFICATION (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-EM14KT-A Revision 2 Date 12/15/2014
Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
Welding Process SAW Type Machine
Impact Qualified WPS No to N/A at N/A
JOINTS (QW-402) Typical
Single V Groove Joint
Joint Design All
Groove Type Any
Root Spacing 0"-3/16" <0.00°
Fillet Any :
Root Face 1/16" - 3/16"
Backing Yes Double V Groove Joint
Backing Type Weld/Base Metal, Temporary
Groove Angle 50° - 60°
Back gouge No or Yes {Carbon Arc and or Grind) o 50.00°
50.00

Retainers Prohibited
Notes That Apply 1,2
Note 1: Customer representative shall accept all weld joint designs specified on job specific drawings.
Note 2: For joints that will not get back gouged a GMAW seal pass is required as shown on page 2.
Thickness Qualified 1"
Thickness Range: Groove 3/16" to 1-1/2"  Fillet No Min. to No Max
P-No 1 Group No N/A  to P-No 1 Group No N/A
Maximum Pass Thickness <1/2"
FILLER METALS (QW-404) ELECTRICAL (QW-409)
SFA #/Specification 5.17 Current and Polarity DCEP/AC
AWS Classification EM14K Heat Input {MAX) 95,000 J/In
F-No 6 Other None
A-No 1
Filler Metal Diameter 1/8" PREHEAT (QW-406)
Filler Metal Product Form Solid Minimum Preheat Temp 100°F Base Metal 3/16" - 1"
Filler Metal Trade Name ESAB Spool Arc 71 Minimum Preheat Temp 200°F Base Metal > 1"
Thickness Range: Maximum Interpass Temp 550°F

Groove No Min. to 8" Preheat Maintenance Maintain Until Welding is Complete

Fillet No Min. to No Max Other None
Electrode-Flux Class F7A2-EM14K POSITIONS (QW-405)
Flux Trade Name ESAB OK Flux 10.71 Position({s) of Groove 1G
Flux Type Neutral Welding Progression N/A
Alloy Flux N/A Position(s) of Fillet 1F, 2F
Recrushed Slag Prohibited Other None
Supplemental Filler None
Alloy Elements N/A

POST WELD HEAT TREATMENT (QW-407)

Temperature Range

None

Time at Temperature Range

None
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WPS No P1-P1-EM14KT-A Revision 2 Date 12/15/2014

Supporting PQR No P1G1-P1G2-EM14KT-A20U-1
TECHNIQUE (QW-410)

String or Weave Bead String

Maximum Pass Width 1"

Initial Cleaning Brushing and/or Grinding

Interpass Cleaning Brushing/Chipping

Multiple or Single Electrodes Single/Multiple (See electrical table)
Multiple or Single Pass Per Side Single/Multiple (See weld diagrams)
Contact Tube to Work Distance 7/8"-1"

Electrode Spacing (2 Arcs) 3/4" -7/8"

Angle of Electrode {SAW) Lead Arc 0° - Trail Arc 10° to 15° Push
Peening Prohibited

Oscillation for Automatic/Machine Welding No

ELECTRICAL (QW-409) Non-Waveform Controlled Welding

For Single V Groove Joints

Current and

Filler Metal Polarity Amps Volts Travel
Weld Speed Heat Input
Pass(es) Process Class Diameter | Lead | Trail Lead Trail Lead Trail (Ipm) (MAX)
1st Pass SAW EM14K 1/8" DCEP AC 450-550 | 350-450 26 - 28 27 -29 30-34 95,000 J/In
Fill Passes SAW EM14K 1/8" DCEP AC 650-750 | 500 -600 28-32 30-32 30-34 95,000 J/In
Cap Passes SAW EM14K 1/8" DCEP AC 500-600 | 400 -500 29-32 32-35 30-34 95,000 J/In
*Dig Pass SAW EM14K 1/8" DCEP N/A 700 - 725 N/A 34-35 N/A 29-30 95,000 J/In

For Double V Groove Joints

Current and

Filler Metal Polarity Amps Volts Travel
Weld Speed Heat Input
Pass(es) Process Class Diameter | Lead | Trail Lead Trail Lead Trail (lpm) (MAX)
1st Pass SAW EM14K 1/8" DCEP AC 450-550 | 350-450 26-28 27-29 30-34 95,000 J/In
Fill Passes SAW EM14K 1/8" DCEP AC 675-800 | 550-650 28-32 30-32 30-34 95,000 J/In
Cap Passes SAW EM14K 1/8" DCEP AC 500-600 | 400 -500 29-32 32-35 30-34 95,000 J/In
*Dig Pass SAW EM14K 1/8" DCEP AC 700-800 | 500 -550 28-30 28-31 28-30 95,000 J/In

Use WPS P1-P1-GMAWP-A or P1-P1-GMAWP-STT-A for Seal Pass
*Dig Pass is the first SAW pass on opposite side of the seal pass, it shall consume the root face and seal pass

Use amps, volts, and travel speed to calculate heat input. Amps x Volts x 60 + Travel Speed = Heat Input

<
' S~
B
< >
._——__‘, DIG
[ h /\> Vi
L LA
This Weld Procedure Specification was prepared and accepted by LA 22 = on 12/15/2014
Accepted By Plant 1 Denver, CO Danlel Durtschi
Accepted By Plant 2 Salt Lake City, UT CWI 11030421
QC1 EXP. 3/1/2017
Accepted By Plant 3 Pocatello, ID

All units referenced on WPS are in English (Standard, e.g. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative Page 2 of 2



PROCEDURE QUALIFICATIOIN RECORD (ASME IX)
EATON METAL PRODUCTS COMPANY LLC

PQR No.

P1G1-P1G2-EM14KT-A20U-1

Date of Welding

Weld Process(es)

(A) GMAWP (B) SAW

6/3/2014

Type(s)

Semiautomatic/Machine

JOINT DETAILS (QW-402)

Joint Design Butt Joint \
Groove Type Single V Groove CJP/ 7\ \
Root Spacing 0"
Root Face 1/8" B3
Backing Yes
Backing Type Base Metal/Weld Metal
Groove Angle 60°
Back gouged No
Retainers None
POSITION (QW-405) A
Test P05|.t|on 1G c5a
Progression N/A ~—
BASE METALS (QwW-403)
Material Spec (1) A-36 to (2) SA-516-70 P-No 1 Gr# 1 to P-No 1 Gr# 2
Type/Grade, or UNS Number N/A to N/A Heat Treated Condition Hot Rolled
Material Thickness (T) 1" Diameter of Test Coupon N/A
FILLER METALS (QW-404) (A) (B) GAS (QW-408)
SFA Specification 5.18 5.17 Gases Mixture (%) Flow Rate (cfh)
AWS Classification ER70S-6 EM14k Shielding Ar/CO2 50/10 35
F-No 6 6 Trailing None None None
A-No 1 1 Backing None None None
Filler Metal Trade Name Lincoln SuperArc L-59 ESAB SpoolArc 71 Gas Cup Size 5/8"
Filler Metal Product Form Solid Solid PREHEAT (QW-406)
Supplemental Filler Metal None None Minimum Temperature 200
Alloy Elements N/A N/A Preheat Maintenance Prior/During
Electrode Flux Class N/A F7A2-EM14K
Flux Trade Name N/A ESAB OK FLUX 10.71 TECHNIQUE (QW-410)
Flux Type N/A Neutral Multipass or Single Pass {per side) {A) Single, (B) Multiple
Alloy Flux N/A N/A Single or Multiple Electrodes {A) Single, (B) Multiple
Recrushed Slag Used N/A No Initial and Interpass Cleaning Brushing/Grinding
Weld Metal Thickness (t) 1/4" Consumed by SAW 1" Transfer Mode {(A) Pulsed-Spray, (B) N/A
Maximum Pass Thickness 1/4" 5/32" Peening Performed None
ELECTRODE Maximum Pass Width 1"
Electrode Spacing (2 Arcs) N/A 3/4" Center to Center Oscillation {Machine) None
Angle N/A Lead 0° Drag,Trail 12° Push |[POST WELD HEAT TREATMENT (QW-407)
Contact Tube to Work 3/8" 1" Temperature None
Time None
ELECTRICAL {QW-409)
Current and
Diameter Polarity Amps Volts Travel Speed Heat Input Interpass
Pass(es) Process Class Lead | Trail Lead T Trail Lead Trail Lead Trail (Ilpm) {J/in) Temp (°F)
Al GMAWP ER705-6 052" DCEP 230 23.5 15 21,620 Preheat
B1 SAW EM14K 1/8" 1/8" DCEP AC 600 500 28 30 32 59,625 Preheat
B2 SAW EM14K 1/8" 1/8" DCEP AC 600 500 31 32 32 64,875 390°
B3 SAW EM14K 1/8" 1/8" DCEP AC 600 550 33 33 30 75,900 474°
B4 SAW EM14K 1/8" 1/8" DCEP AC 800 450 35 35 30 87,500 422°

Heat input calculated using QW-409.1 (a), No instantaneous energy readout.
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PQR No. P1G1-P1G2-EM14KT-A20U-1 Date 6/3/2014

TENSILE TESTS (QW-150)

. Width Thickness Diameter Area Ultimate Total Ultimate Stress . .
Specimen No . . . . ) Location of Failure
(in) (in) (in) (in) Load (lbs) (psi)
1 0.746" 0.695" N/A 0.5185" 38,171 73,500 Base Metal
2 0.745" 0.692" N/A 0.5155" 38,041 74,000 Base Metal

GUIDED-BEND TESTS {QW-160)

Type and Figure No Result Type and Figure No Result

Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass
Transverse Side Bend (QW-462.2) Pass Transverse Side Bend (QW-462.2) Pass

TOUGHNESS TESTS (QW-170)

Specimen No Notch Location Specimen Size| Notch Test Impact Values shear% | Mils Drop Weight
(in) Size (in) | Temp (F) (Ft LBS) Break

1 Weld Metal .394x.394 0.315 -20 104 N/A N/A N/A
2 Weld Metal .394x.395 0.315 -20 91 N/A N/A N/A
3 Weld Metal .394x.395 0.315 -20 124 N/A N/A N/A
4 HAZ A-36 .394x.394 0.315 -20 83 N/A N/A N/A
5 HAZ A-36 .394x.395 0.315 -20 105 N/A N/A N/A
6 HAZ A-36 .394x.395 0.315 -20 106 N/A N/A N/A
7 HAZ SA-516 .394x.395 0.315 -20 111 N/A N/A N/A
8 HAZ SA-516 .394x.395 0.315 -20 82 N/A N/A N/A
9 HAZ SA-516 .394x.395 0.315 -20 75 N/A N/A N/A

Impact testing performed to ASME VIl

HARDNESS TEST - ROCKWELL B

Base Metal Heat Affected Zone Weld Metal
A-36 75 Rb 77 Rb 77 Rb 81Rb 80 Rb 81Rb
SA-516 88 Rb 77 Rb 77 Rb 93 Rb 91 Rb 90 Rb 90 Rb 91Rb 91Rb
DEPOSITED CHEMICAL ANALYSIS
o Si Mn P S Al \ Cr Ni Fe Ce
0.100 0.590 1.410 0.015 0.013 N/A N/A 0.051 0.059 N/A N/A

Chemical Analysis Conforms to A# 1

MATERIAL TRACABILITY

Item Description A-36 Heat Number A2K326 Manufacturer SSAB

Item Description SA-516-70 Heat Number B2G551 Manufacturer SSAB

WELDING INFORMATION

Welding machine used (A) Lincoln 455m/STT w/ 25m Feeder box (B) Power Wave AC/DC 1000 w/ Lincoln Power Feed 10A Controller

Welder Name Richard Carter ID Number 28117 Stamp RC

TESTING INFORMATION

Tests Conducted By MSI Testing Inc. Laboratory Test Number 14-154 Date of Testing 6/5/2014

Preparation and welding of test coupon was witnessed by Jacob Mowat

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested

in accordance with the requirements of ASME IX.

This Procedure Qualification Record was prepared and accepted by on 6/9/2014
Accepted By Plant 1 Denver, CO
Jacob Mowat
Accepted By Plant 2 Salt Lake City, UT CWI 13100541
QC1 EXP. 1011
Accepted By Plant 3 Pocatello, ID 2016

All units referenced on PQR are in English (Standard, l.e. psi, inches, etc.) unless specifically noted.
Uncontrolled copy if not signed by plant representative Page 2 of 2



WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-FCAW-AL Date _8/15/2014  Revision 3
Suppotting PQR No(s) P1G1-P1G2-FCAW-AZ20L

BASE METAL (QW-403) JOINT (QwW-402, QW-405)
P# 1 Gr# - 1o P# 1 Gr# - |Joint Type ANY/ALL Fillet ANY/ALL

Thickness Range 0.1875 to 1.5 Groove Type Any Fillet Weld Size ANY
Backing YES Root Spacing 0"-3/8" Groove Angle See Appendix

Backing Material BASE/WELD/TEMPORARY MATERIAL |Position All Progression UPHILL

POST WELD HEAT TREATMENT (F) (QW-407) PREHEAT (F) (QW-4086)

Temperature Range - Minimum Temperature 50<1.25" - 200>1.25"

Time Range - Maximum Interpass Temperature 400

See appendix for service considerations Preheat Maintenance Maintain until welding is complete

PROCESS / TYPE FCAW -
FILLER METAL (QW-404)
AWS Classification : E71T-1 -
SFA#/ AWS Specification 5.20 -
F # 6 -
A # or Chemical Compasition 1 -
Filler Metal Trade Name Linceln Qutershield 71 Elite -
Filler Metal Diameter 0.045/1186" -
Maximum Weld Metal Thickness 1.5 -
SHIELDING (QW-408)
Shielding Gas / CFH 100% CQO2 - 30-50 CFH -
Gas Cup Size 1/2 - 3/4 -
Trailing Gas / CFH None -
Backing Gas / CFH Neone -
ELECTRICAL (QW-410)
Current DCEP -
GMAW, FCAW
Transfer Mode SPRAY
GTAW
Electrode Type -
Electrode Size -
TECHNIQUE (QW-410)

Beads STRINGER - Each bead = 5/8" wide -
Passes per side MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal N -
Angle - 2\ . Danie! Durtschi
Contact Tube to Work Distance 172" - 1" | CWI 11030421
Peening NONE eXP. 3/1/2017
Initial Cleaning Grinding/Brushing ' -
Interpass Cleaning Chipping/Grinding -
Pass or Filler Filler | Current Travel Max Maximum Heat Input for any
Weld Metal | Metal | Type & Speed | Heat Input |Diameter = - J/in

Layer (s)| Process | Class |Diameter| Polarity | Amps Volts {ipm) (J/in) By / W
ANY/ALL| FCAW ! E7iT-1 | 0.045 | DCEP | 200-250| 22-26 4-8 - C%/\ i~
ANY/ALL| FCAW | E71T-1 1/16 | DCEP |200-250| 22-26 4-8 - Accepted By PLANT 1 DEN

- - - - - - - - Accepted By PLANT 2 SLC

Interpass cleaning not considered peening
Refer to Appendix WPS for all other variables.
Non Wave From Controlled Welding. Accepted By PLANT 3 POC
This WPS is only used for material which does not require notch-toughness testing.
Uncontrolled copy if actual signature not signed by plant representative.




APPENDIX WPS (ASME)

EATON METAL PRODUCTS COMPANY LLC
Date: 4/28/2014 Revision: 9

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Welding Procedure Specification.
** Any information on actual WPS supersedes this document if a conflict exists.

QW-402
1 Customer Representative shall accept all weld joint designs on job specific drawings.
2 Retainers prohibited.
3 Root spacing shall be sufficient to allow for complete joint penetration.
4 Bevel angle for groove welds that can only be accessed from one side (i.e. no backgouge/grind) shall
be 30° or greater.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-407 PWHT When Required
1 For vessels that are exposed to environments that could cause stress corrosion cracking; a minimum
hold time of 1 hour at a minimum temperature of 1150°F shall be applied.
2 For welds that may be exposed to environments that could cause stress corrosion cracking the
minimum PWHT hold time shall be one hour per inch for thicknesses exceeding one inch

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

UG-84

For weld procedures used when impact tests are required, production material must:
a Be of the same P-Number and Group Number with the exception allowed by QW-403.5(c )
b Be in the same heat treated condition
¢ Meet the minimum notch toughness requirements

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontrolled copy if actual signature not signed by plant representative. Page 2 of 2



PQR No

PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

P1G1-P1G2-FCAW-A20L

Date

11/11/2009 Revision

BASE METAL (QW-403)
Material Form PLATE
Material Spec SA-36

Thickness*
P# 1

JOINT (QW-402, QW-405)
Type DOUBLE BEVEL
Root Opening 0

0.75
Gr # 1

Root Face

Groove Angle

40

1/8

Material Spec SA-516-70N

P# 1

Gr# 2 |Backgouge YES Back Welded

YES

* Weld thickness = to plate thickness
PREHEAT (F) (QW-406)
Minimum Temperature

50

Test Position 3G Vertical Progression

POST WELD HEAT TREATMENT (F) (QW-407)

Maximum Interpass Temperature

300 Temperature Range -

—_UPHILL

Preheat Maintenance

PRIOR / DURING

Time Range -

PROCESS / TYPE

FCAW -

FILLER METAL (QW-404)
AWS Classification

E71T-1 -

SFA# | AWS Specification

5.20 -

F#

6 -

A # or Chemical Composition

1 -

Filler Metal Trade Name

Filler Metal Diameter

0.045 -

SHIELDING (QW-408)
Electrode-Flux (Class)

Flux Trade Name / Type

Shielding Gas / CFH

100% CO2, 35CFH -

Gas Cup Size

5/8" -

Trailing Gas / CFH

Backing Gas / CFH

ELECTRICAL (QW-409)
Current

DCEP -

GMAW, FCAW
Transfer Mode

SPRAY -

GTAW
Electrode Type

Electrode Size

TECHNIQUE (QW-410)
Beads

STRINGER -

Pass

MULTIPLE -

Number of Electrodes

1 -

ELECTRODE SPACING
Longitudinal

Angle

Contact Tube to Work Distance

172" - 1" -

Peening

NONE -

Interpass Cleaning

MANUAL / MECHANICAL -

Pass

Filler

Current Travel Max

or Weld
Layer (s)

Process

Filler Metal
Class

Metal
Diameter

Type &
Polarity

Amps

Volts

Speed
(ipm)

Heat Input
(J/in)

ALL

FCAW

E71T-1

0.045

DCEP

210

50,400 -

MAXIMUM HEAT INPUT FOR ANY DIAMETER =

50,400 Jiin

= Amps x Volts x 60

Travel Speed

Page 1 of 2




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-FCAW-A20L Date 11/11/2009 Revision 1
TENSILE TEST (QW-150)
SPECIMEN | WIDTH THICK AREA ULTIMATE ULTIMATE
NO. (IN) {IN) {SQIN) TOTAL LOAD | STRESS (PSI) LOCATION OF FAILURE
A 0.754 0.73 0.550 38,160 69,382 BASE METAL SA-36
B 0.746 0.721 0.538 37,040 68,848 BASE METAL SA-36

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
(4) QW-462.2 SIDE BEND PASS - -
TOUGHNESS TEST (QW-170)
IMPACT LATERAL EXP. DROP

SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT

NO. LOCATION TYPE {F) (FT-LBS) | SHEAR % MILS BREAK
1 WELD V-NOTCH -20 63 40 0.051 NO
2 WELD V-NOTCH -20 65 40 0.055 NO
3 WELD V-NOTCH =20 89 60 0.071 NO
4 SA-36 HAZ V-NOTCH -20 16 20 0.014 NO
5 SA-36 HAZ V-NOTCH -20 29 20 0.03 NO
6 SA-36 HAZ V-NOTCH -20 22 20 0.026 NO
7 SA-516-70 V-NOTCH -20 18 20 0.017 NO
8 SA-516-70 V-NOTCH -20 22 20 0.023 NO
9 SA-516-70 V-NOTCH -20 18 20 0.018 NO

HARDNESS TEST - Brinell BHN

BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
SA-36 130 127 - 172 159 - 180 165 -
SA-516-70 162 162 - 200 180 - - - -

N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.

N3:

N4:

N5: Original PQR "CS-129-DS, 5-5-95"
Welder Name: V. NGUYEN Stamp: W ID Number: 218
Tests Conducted By: CMS, EMP Laboratory Test Number: C-45-259
FQR was done and welding of coupon was witnessed by: EATON METAL PRODUCTS COMPANY

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in

accordance with the requirem of ASME Segtion IX. : Daniel Durtschi
BY TM’& CWI 11030421
[~

QCY EXP. 3/1/2014

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by plant representative.



APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
**Any information on actual PQR supercedes this document if a conflict exists.

Qw-402 _
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QwW-403 o
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Fuli size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-GMAWP-AL Date 11/17/2011 Revision 5
Supporting PQR No(s) P1G1-P1G2-GMAWP-L59-A50L, P1G1-P1G2-GMAWP-L53-A50U

BASE METAL {QW-403) JOINT (QW-402, QW-405)

P# 1 Gr# - to P# 1 Gr# - Groove ALL Fillet  ANY/ALL
Thickness Range 3/16 to 11/2 Postion ANY Fitlet Weld Size ALL

Backing YES Backing Material WELD / BASE METAL Progression UPHILL
PREHEAT (F) (QW-406)

POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature 50<1.25" - 200>1.25"
Temperature Range None Maximum Interpass Temperature 450
Time Range None Preheat Maintenance PRIOR / DURING
PROCESS / TYPE GMAW-P -

FILLER METAL (QW-404)

AWS Classification ER705-6 -

SFA# I AWS Specification ASME SFA-5.18 -

F# 6 -

A # or Chemical Composition 1 -

Filler Metal Trade Name LINCOLN SUPERARC L-59 -

Filler Metal Diameter 0.045" 1 0.052" -
Maximum Weld Metal Thickness 1.5" -

SHIELDING (QW-408)

Electrode-Flux {Class) - -

Flux Trade Name / Type - -

Shielding Gas / CFH 90% Ar 10%C02 / 35min -

Gas Cup Size 1/2" - 3/4" -

Trailing Gas / CFH - -

Backing Gas / CFH - -

ELECTRICAL (QW-410)

Current DCEP -
GMAW, FCAW

Transfer Mode PULSED SPRAY -
GTAW

Electrode Type - -

Electrode Size - -

TECHNIQUE (QW-410)

Beads STRINGER - Each bead = 5/8” wide -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance 1/2 - 3/4" A . -
Peening NONE W DamighDartsch
Interpass Cleaning MANUAL / MECHANICAL AN OC1 EXP 3143044
Pass or Filler Filler | Current Travel Max Maximum Heat Input for any
Weld Metal Metal | Type & Speed | HeatInput |Diameter = Jfin
Layer (s)| Process | Class |Diameter| Polarity | Amps Volts {ipm} {J/in) By
ANY |GMAW-P ER70S-6| 0.045" | DCEP Any Any Any -
ANY |GMAW-P ER705-6| 0.052" | DCEP Any Any Any - Accepted By PLANT 1 DEN
- - - - - - - - - Accepted By PLANT 2 SLC

Interpass cleaning not considered peening.
Refer to Appendix WPS for all other variables.
This WPS is only used for material that does not require notch-toughness testing Accepted By PLANT 3 POC
Lincoln Invertec V350 PRO, Pulsed MIG Steel 0.045, 237 SPD, 180 WFS -3.0 arc control
Uncontroled copy if actual signature not signed by plant representative.




APPENDIX WPS (ASME)

EATON METAL PRODUCTS COMPANY LLC
Date: 11/10/2011 Revision: 5

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Welding Procedure Specification.
** Any information on actual WPS supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers prohibited.
3 Root spacing shall be sufficient to allow for complete joint penetration.
4 Bevel angle for groove welds shall be 30° or greater.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-407 PWHT When Required
1 For vessels that are exposed to enviornments that could cause stress corrosion cracking; a minimum
hold time of 1 hour at a minimum temperature of 1150°F shall be applied.

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

UG-84

For weld procedures used when impact tests are requried, production material must:
a Be of the same P-Number and Group Number with the exception allowed by QW-403.5(c )
b Be in the same heat treated condition
¢ Meet the minimum notch toughness requirements

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.



PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LL.C

PQR No P1G1-P1G2-GMAWP-L59-A50L Date 4/12/2011 Revision 0
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PLATE Thickness* 3/8 Type SINGLE V Groove Angle 50
Material Spec S5A-516-70 P # 1 Gr# 2 |RootOpening 0 Root Face 1/16
Material Spec SA-36 P# 1 Gr# 1 |Backgouge YES Back Welded YES
*Weld thickness = to plate thickness Test Position 3G Vertical Progression UPHILL
PREHEAT (F) (QwW-408) 80° INCLINATION ANGLE
Minimum Temperature 50°F POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 450° F Temperature Range None
Preheat Maintenance NONE Time Range None
PROCESS / TYPE GMAW-P -
FILLER METAL (QW-404)
AWS Classification ER70S-6 -
SFA# | AWS Specification ASME SFA-5.18 -
F# 8 -
A # or Chemical Composition 1 -
Filler Metal Trade Name LINCOLN SUPERARC L-59 -
Filler Metai Diameter 0.045" -
SHIELDING (QW-408)
Electrode-Filux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 90% Ar 10%C02 / 35min -
Gas Cup Size 5/8" -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL (QW-409)
Current DCEP -
GMAW, FCAW
Transfer Mode PULSED SPRAY -
GTAW
Electrode Type - -
Electrode Size - -
TECHNIQUE (QW-410)
Beads STRINGER -
Pass MULTIPLE -
Numtber of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance 1/2-314 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
“Pass “Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat Input
Layer (s} | Process Class Diameter| Polarity Amps Volts {ipm) {J/in) Remarks
ROOT |GMAWP ER70S5-6 045 DCEP 150 18.5 8 20,813 -
FILL/COVER| GMAWP ER705-8 045 DCEP 170 20.5 6.5 32,169 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 32,169 Jiin = Amps x Volts x 60

Travel Speed

Page 1of 2




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-GMAWP-L59-A50L Date 4/12/2011 Revision 0
~ TENSILE TEST (QW-150)
SPECIMEN| WIDTH THICK AREA ULTIMATE | ULTIMATE
NO. (IN) (IN) (SQIN) | TOTAL LOAD | STRESS (PSI) FAILURE LOCATION
1 0.753 0.352 0.2651 18,988 71,638 BASE METAL SA36
0.342 0.2568 18,961 73,824 BASE METAL SA36

2 0.751

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
{4) SIDE BEND, QW-462.2 ALL PASS - -
TOUGHNESS TEST (QW-170)
IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |[TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE {F) (FT-LBS) | SHEAR % MILS BREAK
WELD 1 WELD V-NOTCH -55° 35 - - -
WELD 2 WELD V-NOTCH -55° 30 - - -
WELD 3 WELD V-NOTCH -55° 45 - - -
HAZ 36-1 HAZ V-NOTCH -55¢° 50 - - -
HAZ 36-2 HAZ V-NOTCH -55° 58 - - -
HAZ 36-3 HAZ V-NOTCH -55° 44 - - -
HAZ 516-1 HAZ V-NOTCH -55° 120 - - -
HAZ 516-2 HAZ V-NOTCH -55° 106 - - -
HAZ 516-3 HAZ V-NQTCH -55° 110 - - -
HARDNESS TEST - Rockwell Hardness, B Scale
BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
SA516-70 80.5 82.0 82.9 90.0 88.0 87.0 86.0 87.5 86.0
SA36 80.0 80.0 79.5 83.0 81.0 80.0 - - -
N1: Interpass cleaning not considered peening.
N2: Referto Appendix PQR for all other variables.
N3:
N4: Lincoln Invertec V350Pro; Pulsed MIG Steel 0.045, SPD=237, WFS=180
N5: Test Plate:SA516-70, Nucor Heat# 9106648; SA36, SSAB Heat# A0J024
Welder Name: Daniel Durtschi Stamp: DD ID Number: 1240
Tests Conducted By: MSI Testing, In¢. Laboratory Test Number: 11-089 #1

PQR was done and welding of coupon was witnessed by:

Eaton Metal Products Company LLC

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in

accordance with the requirem

BY

ACCEPTED BY
ACCEPTED BY
ACCEPTED BY

ts of E Section IX,

Daniel Durtschi

Cwi 11030421

QC1 EXP. 3/1/2014
PLANT 1 DENVER, CO

PLANT 2 SALT LAKE CITY, UT

PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.

Page 2 of 2



APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.



PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-GMAWP-L59-A50U Date 4/12/2011 Revision 0
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PLATE Thickness* 3/4 Type SINGLEV Groove Angle 50
Material Spec SA-516-70 P# 1 Gr# 2 |RootOpening 0 Root Face 1116
Material Spec SA-36 P# 1 Gr# 1 |Backgouge YES Back Welded YES
“Weld thickness = to plate thickness Test Position 3G Vertical Progression UPHILL
PREHEAT (F) (QW-408) 60° INCLINATION ANGLE
Minimum Temperature 50° F POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 450° F Temperature Range None
Preheat Maintenance NONE Time Range Nonge
PROCESS / TYPE GMAW-P -
FILLER METAL (Qw-404)
AWS Classification ER70S-6 , -
SFA# / AWS Specification ASME SFA-5.18 -
F# 6 -
A # or Chemical Composition 1 -
Filler Metal Trade Name LINCOLN SUPERARC L-59 -
Filler Metal Diameter 0.045" -
SHIELDING {Q\W-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 90% Ar 10%C0O2 / 35min -
Gas Cup Size 5/8 -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL (QW-409)
Current DCEP -
~ GMAW, FCAW ‘
Transfer Mode PULSED SPRAY -
GTAW
Electrode Type - -
Electrode Size - -
TECHNIQUE (QW-410)
Beads STRINGER -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance 1/2-3/4 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Cutrent Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat Input
Layer (s) | Process Class Diameter| Polarity Amps Vaolts {ipm) {J/in) Remarks
ROOT |GMAWP ER708-6 .045 DCEP 150 18.5 8 20,813 -
FILL GMAWP ER70S-6 .045 DCEP 170 20.5 6.5 32,169 -
COVER- |GMAWP ER70S-6 045 DCEP 150 18.5 8 20,813 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 32169 Jlin = Amps x Volts x 60

Travel Speed
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PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-GMAWP-L59-A50U Date 4/12/2011 Revision 0
TENSILE TEST (QW-150)
SPECIMEN| WIDTH THICK AREA ULTIMATE | ULTIMATE
~ NO. (IN) (IN) (SQIN) | TOTAL LOAD | STRESS (PSI) FAILURE LOCATION
1 0.75 0.716 0.5370 40,496 75,412 BASE METAL SA36
0.752 0.72 0.5414 40,534 74,863 BASE METAL SA36

GUIDED BEND TEST {QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS

(4) SIDE BEND, QW-462.2 ALL PASS - -

TOUGHNESS TEST (QW-170)

IMPACT LATERAL EXP. DROP

SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT

NO. LOCATION TYPE {F) (FT-LBS) | SHEAR % MILS BREAK
WELD 1 WELD V-NOTCH -50° 94 - - -
WELD 2 WELD V-NOTCH -50° 82 - - -
WELD 3 WELD V-NOTCH -50° o0 - - -
HAZ 36-1 HAZ V-NOTCH -50° 20 - - -
HAZ 38-2 HAZ V-NOTCH -60° 80 - - -
HAZ 36-3 HAZ V-NOTCH -50° o8 - - -
HAZ 516-1 HAZ V-NOTCH -50° 180 - - -
HAZ 516-2 HAZ V-NOTCH -50° 146 - - -
HAZ 516-3 HAZ V-NOTCH -50° 140 - - -

HARDNESS TEST - Rockwell Hardness, B Scale

BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
SA516-70 82.0 82.0 80.5 90.0 89.0 91.0 81.0 92.0 94.5
SA36 80.5 80.5 81.0 945 94.0 95.0 - - -

N1: Interpass cleaning not considered peening.

N2: Refer to Appendix PQR for all other variables.

N3:

N4: Lincoln Invertec V358Pro: Pulsed MIG Steel 0.045, SPD=237, WFS=180
N5: Test Plate:SA516-70, Ipsco Heat# B7L791 SA36, EVRAZ Heat# NT7695

Welder Name: Daniel Durtschi Stamp: DD (D Number:; 1240
Tests Conducted By: MSI Testing, Inc. Laboratory Test Number: 11-089 #2

PQR was done and welding of coupon was witnessed by: Eaton Metal Products Company LLC

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in
accordance with the requrr AE Seg fon 1X. = Daniel Durtschi

BY CWI 11030421
ACCEPTED BY ' PLANT1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT

ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2
Uncontroled copy if actual signature not signed by plant representative.




APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.



WELDING PROCEDURE SPECIFICATION (ASME IX)

EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-GMAWP-STT-A Revision 1 Date 5/17/2017

Supporting PQR No P1G1-P1G2-GMAWP-STT-A50U-1

Welding Process GMAW Type Semi-Automatic

Impact Qualified WPS No to N/A at N/A

JOINTS (QW-402) Typical

JGoint De;ign AAII é w ;k \(_.."’ﬂi_w % i; |§ ) o R =
roove Type ny AT Ty = |= . @ = i A

Root Spacing 0-3/8" A S |2 Qf — ._TI I C X / 1

Fillet Any I 7 X ' P

Root Face 0-1/8" S~ INSIDE o T

Backing None

Backing Type N/A P

Groove Angle

See Typical Joint Details

Back gouge When Applicable (Carbon Arc/Grind) ’? v
Retainers None
Notes That Apply 1,2,3
Note 1: Customer representative shall accept all weld joint designs specified on job specific drawings.
Note 2: Root spacing for grooves that will only be welded from one side shall be sufficient to allow for cjp.
Note 3: Bevel angle for grooves that will only be welded from one side shall be 30° or greater.
BASE METALS (QW-403)
Thickness Qualified 3/4"
Thickness Range: Groove 3/16" to 1-1/2" Fillet No Min. to No Max
P-No 1 Group No N/A to P-No 1 Group No N/A
Maximum Pass Thickness 3/16"
Heat Treated Condition N/A
FILLER METALS (QW-404) GAS (QW-408)
Process (A) GMAW STT Short Arc (B) GMAW Pulse-Spray |Process (A) GMAW STT Short Arc
AWS Classification ER70S-6 ER70S-6 Gases Mixture Flow Rate
SFA #/Specification 5.18 5.18 Shielding Ar/C02 90-10 35
F-No 6 6 Trailing N/A N/A N/A
A-No 1 1 Backing N/A N/A N/A
Filler Metal Diameter .045" - .052" .045" - .052" Gas Cup Size 3/8"-5/8" Backing Gas N/A
Filler Metal Product Form Solid Solid Process (B) GMAW Pulse-Spray
Thickness Range: Gases Mixture Flow Rate

Groove No Min. to 3/16" No Min. to 1-1/2" [Shielding Ar/C02 90-10 35

Fillet N/A  to N/A No Min. No Max |[Trailing N/A N/A N/A
Supplemental Filler Prohibited Prohibited Backing N/A N/A N/A
Alloy Elements N/A N/A Gas Cup Size 3/8"-5/8" Backing Gas N/A
Consumable Inserts Prohibited Prohibited
PREHEAT (QW-406) POSITIONS (QW-405)
Minimum Preheat Temp 150°F Position(s) of Groove All
Maximum Interpass Temp 450°F Welding Progression (A) Root pass Downhill (B) Fill and Cap Uphill
Preheat Maintenance Maintain until welding is complete Position(s) of Fillet All
Other Other
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POST WELD HEAT TREATMENT (QW-407)

Temperature Range None

Time at Temperature Range N/A

TECHNIQUE (QW-410) (A) GMAW STT Short Arc (B) GMAW Pulse-Spray
String or Weave Bead String String or Weave
Maximum Pass Width 5/16" 9/16"

Initial Cleaning Brushing and/or Grinding Brushing and/or Grinding

Interpass Cleaning Brushing/Chipping Brushing/Chipping

Multiple or Single Pass (Per Side) Single Multiple
Multiple or Single Electrodes Single Single
Contact Tube to Work Distance 1/4"-1/2" 3/8"-5/8"
Electrode Spacing (2 Arcs) N/A N/A
Angle of Electrode (SAW) N/A N/A
Peening Prohibited Prohibited
ELECTRICAL (QW-409) Waveform Controlled Welding
FLAT
Weld Process and Filler Metal Current Travel Input
Pass(es) | Transfer Mode Class Diameter Type and Amps Volts Speed (MAX)
Root GMAW Pulse-Short ER70S-6 .045" - .052" DCEP 120 - 160 12.5-14 9-14 15,083 J/In
Fill GMAW Pulse-Spray ER70S-6 .045" - .052" DCEP 160 - 220 20-22 9-18 46,682 J/In
Cap GMAW Pulse-Spray ER70S-6 .045" - .052" DCEP 160 - 200 21-22 8-18 46,682 J/In
OUT OF POSITION
Weld Process and Filler Metal Current Travel Input
Pass(es) | Transfer Mode Class Diameter Type and Amps Volts Speed (MAX)
Root GMAW Pulse-Short ER70S-6 .045" - .052" DCEP 120 - 160 12.5-14 9-14 15,083 J/In
Fill GMAW Pulse-Spray ER70S-6 .045" - .052" DCEP 130- 160 18-21.5 6-10 46,682 J/In
Cap GMAW Pulse-Spray ER70S-6 .045" - .052" DCEP 120-150 18-21.5 5-12 46,682 J/In

Welding machine Lincoln V350 Pro and DC-600 use amps, volts, and travel speed to calculate heat input. Amps x Volts x 60 + Travel Speed = Heat Input

Welding machines Lincoln 355 and 455 use instantaneous energy readout to calculate heat input. Total Joules + Bead Length = Energy

This Weld Procedure Specification was prepared and accepted by

Accepted By
Accepted By
Accepted By

Uncontrolled copy if not signed by plant representative

Py,
S AaaB]

7]
7

on

5/17/1;

Plant 1 Denver, CO
Plant 2 Salt Lake City, UT
Plant 3 Pocatello, ID

All units referenced on WPS are in English (Standard, e.g. psi, inches, etc.) unless specifically noted.
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PQR No.

PROCEDURE QUALIFICATIOIN RECORD (ASME IX)

EATON METAL PRODUCTS COMPANY LLC

P1G1-P1G2-GMAWP-STT-A50U-1

Weld Process(es)

GMAW - GMAWP

Date of Welding

5/12/2014

Type(s)

Semi-Automatic

JOINT DETAILS (QW-402)
Joint Design Butt Joint P # /"‘\
Groove Type Single V Groove \I
Root Spacing 3/32" =
Root Face 1/32" m
Backing None m
Backing Type N/A
Groove Angle 70° M
Back gouged No
Retainers None
POSITION (QW-405) «
Test Position 3G Al
Progression Root:Downhill Fill/Cap:Uhill
BASE METALS (QW-403)
Material Spec (1) A36 to (2) SA-516-70 P-No 1 Gr# 1 to P-No 1 Gr# 2
Type/Grade, or UNS Number N/A to N/A Heat Treated Condition Hot Rolled
Material Thickness (T) 3/4" Diameter of Test Coupon N/A
FILLER METALS (QW-404) (A) (B) GAS (QW-408)
SFA Specification 5.18 5.18 Gases Mixture (%) Flow Rate (cfh)
AWS Classification ER70S-6 ER70S-6 Shielding Ar/CO2 90-10 35
F-No 6 6 Trailing N/A N/A N/A
A-No 1 1 Backing N/A N/A N/A
Filler Metal Trade Name Lincoln Super Arc L-59 Lincoln Super Arc L-59 Gas Cup Size 1/2"
Filler Metal Product Form Solid Solid PREHEAT (QW-406)
Supplemental Filler Metal None None Minimum Temperature 150° F
Electrode Flux Class N/A N/A Preheat Maintenance Prior During
Flux Trade Name N/A N/A TECHNIQUE (QW-410)
Flux Type N/A N/A Multipass or Single Pass (per side) Multiple
Recrushed Slag Used N/A N/A Single or Multiple Electrodes Single
Weld Metal Thickness (t) 3/16" 9/16" Initial and Interpass Cleaning Brushing/Grinding
Maximum Pass Thickness 3/16" 3/16" Peening Performed No
ELECTRODE Maximum Pass Width 9/16"
Tungsten Type/Size N/A N/A Oscillation (Machine) N/A
Consumable Insert Used N/A N/A In Chamber Welding (GTAW) N/A
Electrode Spacing (2 Arcs) N/A N/A POST WELD HEAT TREATMENT (QW-407)
Angle 5° Drag 5° Push Temperature None
Contact Tube to Work 3/8" 3/8" Time N/A
Other N/A
ELECTRICAL (QW-409)
Transfer Current & Travel Heat Input String or Interpass
Pass(es) Process Mode Class Diameter Polarity Amps Volts Speed (ipm) (J/in) Weave Temp (°F)
Al GMAW Pulse-Short ER70S-6 .052" DCEP 162 13.5 8.7 15,083 String Preheat
B1 GMAW Pulse-Spray ER70S-6 .052" DCEP 140 21.2 5.9 30,183 Weave 180°
B2 GMAW Pulse-Spray ER70S-6 .052" DCEP 145 22 4.1 46,682 Weave 225°
B3 GMAW Pulse-Spray ER70S-6 .052" DCEP 163 215 5.9 29,735 Weave 250°
B4 GMAW Pulse-Spray ER70S-6 .052" DCEP 138 211 5.1 34,256 Weave 322°
B5 GMAW Pulse-Spray ER70S-6 .052" DCEP 148 21.8 5.2 37,227 Weave 330°
B6 GMAW Pulse-Spray ER70S-6 .052" DCEP 145 21.6 5.1 36,847 Weave 362°
B7 GMAW Pulse-Spray ER70S-6 .052" DCEP 140 21.6 4.2 43,200 Weave Preheat
B8 GMAW Pulse-Spray ER70S-6 .052" DCEP 145 21.8 4.8 39,512 Weave 260°

Heat input calculated using QW-409.1 (a) Voltage X Amperage X 60 / by Travel Speed
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PQR No.

P1G1-P1G2-GMAWP-STT-A50U-1

Date of Welding

TENSILE TESTS (QW-150)

5/12/2014

. Width Thickness Diameter Area Ultimate Total Ultimate Stress . .
Specimen No X . . . . Location of Failure
(in) (in) (in) (in) Load (lbs) (psi)
1 0.745 0.738 0.5498 40,022 72,793 Base Metal
2 0.749 0.742 0.5580 41,168 74,069 Base Metal
GUIDED-BEND TESTS (QW-160)
Type and Figure No Result Type and Figure No Result
QW 462.2 Pass QW 462.2 Pass
QW 462.2 Pass QW 462.2 Pass
TOUGHNESS TESTS (QW-170)
Specimen No Notch Location Specimen Size | Notch Test Impact Values shear % | Mils Drop Weight
(in) Size (in) | Temp (F) (Ft LBS) Break
Top 1 Weld Metal .395x.395 0.315 -50° 73 N/A N/A N/A
Top 2 Weld Metal .394 x .395 0.314 -50° 43 N/A N/A N/A
Top 3 Weld Metal .394 x .395 0.315 -50° 53 N/A N/A N/A
Bottom 1 Weld Metal .395x.395 0.315 -50° 65 N/A N/A N/A
Bottom 2 Weld Metal .395x.395 0.315 -50° 40 N/A N/A N/A
Bottom 3 Weld Metal .394 x .395 0.314 -50° 63 N/A N/A N/A
HAZ 1 A36 .395x.395 0.315 -50° 28 N/A N/A N/A
HAZ 2 A36 .394 x .395 0.315 -50° 27 N/A N/A N/A
HAZ 3 A36 .395x.395 0.315 -50° 29 N/A N/A N/A
HAZ 1 SA-516-70 .395x.394 0.315 -50° 31 N/A N/A N/A
HAZ 2 SA-516-70 .395x.395 0.315 -50° 32 N/A N/A N/A
HAZ 3 SA-516-70 .395x.395 0.314 -50° 28 N/A N/A N/A
Impact testing performed to ASME VIII
DEPOSITED CHEMICAL ANALYSIS
C Si Mn P S Al Vv Cr Ni Fe Ce
0.082 0.860 1.320 <.010 0.016 N/A N/A 0.044 0.031 Rem N/A
Chemical Analysis Conforms to A# 1
MATERIAL TRACABILITY
Item Description A36 Heat Number E3J357 Manufacturer SSAB
Item Description SA-516-70 Heat Number 516998 Manufacturer JSW
WELDING INFORMATION
Welding machine used Lincoln 455 STT W/ 25 M Feeder
Welder Name Clair Neff ID Number 28005 Stamp CN
TESTING INFORMATION
Tests Conducted By MSI Testing Inc. Laboratory Test Number 14-136 Date of Testing 5/21/2014
Preparation and welding of test coupon was witnessed by Jacob Mowat
We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested
in accordance with the requirements of ASME IX.
%,%W Aot
This Procedure Qualification Record was prepared and accepted by on 5/22/2014
Accepted By Plant 1 Denver, CO
Jacob Mowat
Accepted By Plant 2 Salt Lake City, UT CWI 13100541
@ QC1 EXP. 10/1/2016

Accepted By Plant 3 Pocatello, ID
All units referenced on PQR are in English (Standard, I.e. psi, inches, etc.) unless specifically noted.

Uncontrolled copy if not signed by plant representative Page 2 of 2
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WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P1-GTAW-AL Date 12/17/2009 Revision 2
Supporting PQR No(s) P1G1-P1G2-GTAW-A50L
BASE METAL (QW-403) JOINT (QW-402, QW-405)
P# 1 Gr# - to P# 1 Gr# - Groove ANY Fillet ANY
Thickness Range 1/16 to 0.56 Progression UPHILL Fillet Weld Size ANY
Backing NO  Backing Material -

PREHEAT (F) (QW-406)
POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature 50
Temperature Range - Maximum Interpass Temperature 500
Time Range - Preheat Maintenance PRIOR / DURING
PROCESS / TYPE GTAW -
FILLER METAL (QW-404)
AWS Classification ER70S-6 -
SFA# /| AWS Specification 5.18 -
F# 6 -
A # or Chemical Composition 1 -
Filler Metal Trade Name LINCOLN ER70S-6 -
Filler Metal Diameter 3/32 -
Maximum Weld Metal Thickness 0.56 -

SHIELDING (QW-408)
Electrode-Flux (Class)

Flux Trade Name / Type

Shielding Gas / CFH

100% ARGON - 30-60CFH

Gas Cup Size

ANY

Trailing Gas / CFH

Backing Gas / CFH

ELECTRICAL (QW-410)
Current

DCEN

GMAW, FCAW
Transfer Mode

GTAW
Electrode Type

EWLa-1.5, 1.5% Lanthana (GOLD)

Electrode Size

3/32

TECHNIQUE (QW-410)
Beads

WEAVE

Pass

MULTIPLE

Number of Electrodes

1

ELECTRODE SPACING
Longitudinal

Angle

Contact Tube to Work Distance

Peening

NONE

Interpass Cleaning

MANUAL / MECHANICAL

Maximum Heat In

Pass or Filler Filler | Current Travel Max

Weld Metal Metal | Type & Speed | Heat Input |Diameter =
Layer {s)| Process | Class |Diameter| Polarity | Amps Volts {ipm) (J/in)

ANY GTAW |ER70S-6 3/32 | DCEN | 150max | 15max 1min -

4\

Interpass cleaning not considered peening.
Refer to Appendix WPS for all other variables.
This WPS is only used for material which does not require notch-toughness testing.

Uncontroled copy if actual signature not signed by plant representative.

Accepted By PLANT 2 SLC

Accepted By PLANT 3 POC




APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Welding Procedure Specification.
**Any information on actual WPS supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers prohibited.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-GTAW-A50L Date 12/16/2009 Revision 1
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PIPE Thickness™ 0.28 Type SINGLE BEVEL Groove Angle 60 |
Material Spec SA-106B 1 Gr# 1 |RootOpening 1/8 Root Face 1/16
Material Spec SA-106C 1 Gr# 2 |Backgouge NO Back Welded NO
* Weld thickness = to pipe thickness Test Position 5G  Verticle Progression UPHILL
PREHEAT (F) (QW-406)
Minimum Temperature POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 500 Temperature Range -
Preheat Maintenance PRIOR / DURING Time Range -
PROCESS / TYPE GTAW -
FILLER METAL (QW-404)
AWS Ciassification ER70S-6 -
SFA# | AWS Specification 5.18 -
F# 6 -
A # or Chemical Composition 1 -
Filler Metal Trade Name LINCOLN ER70S-6 -
Filler Metal Diameter 3/32 -
SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 100% ARGON - 45 CFH -
Gas Cup Size 5 -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL (QW-409)
Current DCEN -
GMAW, FCAW
Transfer Mode - -
GTAW
Electrode Type EWTh-2, 2% THORIA -
Electrode Size 3/32 -
TECHNIQUE (QW-410)
Beads WEAVE -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat Input
Layer (s) | Process Class Diameter| Polarity Amps Volts (ipm) (J/in) Remarks
ANY GTAW ER70S-6 3/32 | DCEN 110-150 10-15 1-3 135,000 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 135,000 J/in = Amps x Volts x 60

Travel Speed
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PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1G1-P1G2-GTAW-AS0L Date 12/16/2008 Revision 1
TENSILE TEST (QW-150)
SPECIMEN | WIDTH THICK AREA ULTIMATE ULTIMATE
NO. {IN) {IN) {SQIN) TOTAL LOAD | STRESS (PSI) LOCATION OF FAILURE
1 0.744 0.214 0.159 12,823 80,648 BASE METAL
2 0.748 0.211 0.158 12,670 80,190 BASE METAL
S R R N -
- GUIDED BEND TEST (QW-160) —
FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
(2) QW-462.3a FACE BEND PASS (2) Qw-462.3a3 ROOT BEND PASS
- L - - -
TOUGHNESS TEST (QW-170)
IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |TEST TEMP, VALUES WEIGHT
NO. LOCATION TYPE {F) (FT-LBS) | SHEAR % MILS BREAK
WELD 1 WELD METAL V-NOTCH -50 13(26) - - NO
WELD 2 WELD METAL V-NOTCH -50 10 (20) - - NO
WELD 3 WELD METAL V-NOTCH -50 18 (36) - - NO
HAZ 1 HAZ V-NOTCH -50 33 (66) - - NO
HAZ 2 HAZ V-NOTCH -50 36 (72) - - NO
HAZ 3 HAZ V-NOTCH -50 29 (58) - - NO
- : - S B S R
HARDNESS TEST - Rockweli B Hardness
BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
- - - - - - - - L - -
N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.
N3:
N4
N5:
N6: Impact specimins: 1/2 size "Actual Values (Full Size Conversion)"
N7: Pipe Test: USS Heat# X84474 Dual Certified SA-106 B/C
Welder Name: CLAIR NEFF Stamp; C ID Number; 8005
Tests Conducted By: MSI TESTING, INC. Laboratory Test Number: 05-078
PQR was done and welding of coupon was withessed by: EATON METAL PRODUCTS COMPANY LLC

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in

accordance with the requirem of ASHIE SectionX. Daniel Durtschi
BY /en S>> cwi 11030421

N/ QCtEXP. 3/1/2014

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by plant representative.



APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3 .
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QwW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTEDBY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No

P1-P8-FCAW-AL

Date 11/12/2009 Revision 1

Supporting PQR No(s)

P1-P8-FCAW-AL

BASE METAL (QW-403)

P# 8 Gr# - to P# 1

Thickness Range 0.1875

to

Gr# -

2.5

Backing YES Backing Material

WELD/BASE METAL

POST WELD HEAT TREATMENT (F) (QW-407)

Temperature Range

JOINT (QW-402, QW-405)

Groove ALL Fillet ALL
Progression UPHILL Fillet Weld Size ANY
PREHEAT (F) (QW-406)

Minimum Temperature 50

Maximum Interpass Temperature 350

Time Range - Preheat Maintenance -
PROCESS / TYPE FCAW -
FILLER METAL (QW-404)

AWS Classification E309LT-1 -
SFA# / AWS Specification 5.22 -
F # 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name - -
Filter Metal Diameter 0.045 -
Maximum Weld Metal Thickness 2.5 -

SHIELDING (QW-408)
Electrode-Flux (Class)
Flux Trade Name / Type
Shielding Gas / CFH
Gas Cup Size
Trailing Gas / CFH
Backing Gas / CFH
ELECTRICAL (QW-410)
Current

GMAW, FCAW
Transfer Mode

GTAW
Electrode Type
Electrode Size
TECHNIQUE (QW-410)

100% CO2 - 35CFH -

1/2-3/4

DCEP

SPRAY

Beads STRINGER - Each bead < 5/8” wide -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance 3/4 -11/4 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL - N
Pass or Filler Filler Current Travel Max Maximum Heat | Wer-any
Weld Metal | Metal | Type & Speed | Heat Input |Diameter = -0C1 %

Layer (s)| Process | Class |Diameter| Polarity

ANY FCAW |E309LT-1 0.045 DCEP

Amps Volts (ipm) (J/in) V /”_ JASON 1. BART }‘
/.-'

125-220| 24-29 8-16 - 9 A 02030171

h g

- - - épted By PLAN 1pBEN”"
| ] RW/

- - - Accepted By PLANT 2 SLC

Interpass cleaning not considered peening.
Refer to Appendix WPS for all other variables.

This WPS is only used for material which does not require notch-toughness testing. Accepted By PLANT 3 POC

Uncontroled copy if actual signature not signed by plant representative.




APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4

*  This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Welding Procedure Specification.
** Any information on actual WPS supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers prohibited.

QW-403 i
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QwW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

Qw-410
1 Backgouge performed with air carbon arc, plasma; and/or grinder. -
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATION RECORD (ASME)

EATON METAL PRODUCTS COMPANY LLC

PQR No P1-P8-FCAW-AL Date 11/12/2009 Revision 1
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PLATE Thickness* 1.25 Type GROOVE Groove Angle 60
Material Spec SA240-304 P# 8 Gr# 1 |Root Opening - Root Face 116
Material Spec SA516-70 P# 1 Gr# 2 |Backgouge YES Back Welded YES
* Weld thickness = to plate thickness Test Position 1G  Vertical Progression -
PREHEAT (F) (QW-406)
Minimum Temperature 50 POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 350 Temperature Range -
Preheat Maintenance PRIOR / DURING Time Range -
PROCESS / TYPE FCAW -
FILLER METAL (QW-404)
AWS Classification E309LT-1 -
SFA# / AWS Specification 5.22 -
F# 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name - -
Filler Metal Diameter 0.045 -
SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 100% CO2 - 35CFH -
Gas Cup Size 3/4 -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL (QW-409)
Current DCEP -
GMAW, FCAW
Transfer Mode SPRAY -
GTAW
Electrode Type - -
Electrode Size - -
TECHNIQUE (QW-410)
Beads STRINGER -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance 3/4-11/4 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat input
Layer (s) | Process Class Diameter| Polarity Amps Volts (ipm) (J/in) Remarks
ALL FCAW E309LT-1 0.045 | DCEP 150 27 12-20 20,250 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 20,250 J/lin = Amps x Volts x 60

Travel Speed
Page 1 of 2




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1-P8-FCAW-AL Date 11/12/2009 Revision 1
TENSILE TEST (QW-150)
SPECIMEN]| WIDTH THICK AREA ULTIMATE | ULTIMATE
NO. (IN) (IN) (SQIN) | TOTAL LOAD | STRESS (PSI) LOCATION OF FAILURE
A 0.751 1.252 0.940 72,000 76,575 BASE METAL
B 0.752 1.247 0.938 72,800 77,633 BASE METAL

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
QW-462.2 SIDE BEND PASS QW-462.2 SIDE BEND PASS
QW-462.2 SIDE BEND PASS QW-462.2 SIDE BEND PASS
TOUGHNESS TEST (QW-170)
IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE (F) (FT-LBS) | SHEAR % MILS BREAK

HARDNESS TEST - Brinell Hardness

BASE METAL HEAT AFFECTED ZONE WELD METAL

1 2 3 1 2 3 1 2 3

N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.

N3:

N4:

N5: Original PQR - P1-P8-DS Rev 1 3/31/94
Welder Name: R. CARTER Stamp: 8 ID Number: 699
Tests Conducted By: CMS . Laboratory Test Number: C-34-247

PQR was done and welding of coupon was witnessed by:  /N\_ EATON METAL PRODUCTS COMPANY

We certify that the statements in this record are correct and t%ték elds were prepared, welded, and tested in

accordance with the requirements of ASME Section IX.
BY p /}7//, ot

g (Fazsrars) /
ACCEPTED BY'/ \\ £ ,ff// PLANT 1 DENVER, CO
%‘\/"’f
ACCEPTED BY \/ PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by plant representative.




APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QW-403 L
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) uniess specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P8-GMAWP-A Date 1/11/2017 . Revision 2

Supporting PQR No(s) P1-P8-GMAWP-A

BASE METAL (QW-403) JOINT (QW-402, QW-405)

P# . 1 Gr# - o P# 8 Gr# -  Groove ALL + 3G<60° ~ Fillet AlL

Thickness Range 316 to 8 Progression UPHILL Fillet Weld Size - ANY

Backing YES Backing Material BASE/MWELD METAL 60-Degree Inclination Angle MAX
Type: Semi-Automatic PREHEAT (F) (QW-406)

POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature N 50

Temperature Range - Maximum Interpass Temperature 350

Time Range - Preheat Maintenance FPRIOR / DURING

|Electrode Size -

PROCESS / TYPE GMAWP -

FILLER METAL {QW-404)
AWS Classification ER309L

SFA# ! AWS Specification

F#

Filler Metal Trade Name

Filler Melal Diameter (.0

5.9
5]
A # or Chemical Composition 8 -
04
8

Maximum Weld Metal Thickness

SHIELDING (QW-408) .
Electrode-Flux (Class) -

Flux Trade Name / Type -

Shielding Gas / CFH 98% Ar - 2%C02 / 35CFH min -
Gas Cup Size 1/2 - 3/4 ‘ ]

Trailing Gas / CFH ‘ -

Backing Gas / CFH z

ELECTRICAL (QW-410)
Current . DCEP

GMAW, FCAW

Transfer Mode PULSED SPRAY - -

GTAW
Electrode Type -

TECHNIQUE (QW-410}
Beads STRINGER - Each bead = 5/8" wide -

Pass . MULTIPLE ‘-

Number of Electrodes 1 =

ELECTRODE SPACING
Longitudinal : -

Angle

Contact Tube to Work Distance ) 1/2 -1 -
Peaning . NONE : .

Interpass Cleaning MANUAL / MECHANICAL -

Pass or Filler Filler | Current Travel Max Maximum Heat Input for any

Weld Melal | Metal | Type's Speed | Heatinput [Diameter = | - I Jin

Layer (s)| Process | Class |Diametier| Polarity | Amps Volts {ipm) {(Jin) _[By
ANY/ALL| GMAWP| ER309L| 0.045 | DCEP (| 170-210| 24-28 4-12 - 4&4—%‘5&

- - Accepted By PLANT 1 DEN

) ) ] . . [Acceptsd By PLANT 2 SLC

Interpass cleaning not considered peening.
Refer to Appendix WPS for all other variables.

Only weld joint detalils accepted by the Company Representative shall be used Accepted By PLANT 3 POC
This WPS$ is only used for material which dees nat require notch-toughness testing.
Lincoln Invertec V-350Pro Pulsed MIG Stainless 0.045, 175WFS, 180SPD
Uncontroled copy if actual signature nol signed by plant representative.




APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4
*  This appendix addresses any Essential, Supplementadry Essential, and Nonessential variables not
mentioned on ihe Welding Procedure Specification.

** Any information on actual WPS supercedes this document if a conflict exists.
Qw-402 :

1 Approved joints shall be on detailed drawings for individual jobs.

2. Retainers prohibited.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404 ,
1 Consumabile inserts prohibited. {(GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbop arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Qut of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine

d GTAW -manual 1

The brand-specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Slandard, i.e. psi, inches, etc.} unless specifically noted.

PLANT 1 DENVER, CO
PLANT 2 SALT LAKE CITY, UT
PLANT 3 POCATELLQ, ID

ACCEPTED BY
ACCEPTED BY
ACCEPTED BY

Uncontroled copy if actual signature not signed by plant representalive.

)




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

Travel Speed

PQR No . P1-P8-GMAWP-A Date 11/13/2009 Revision 1
BASE METAL (QW-403) JOINT (QW-402, QW-405) _
Material Form PLATE Thickness™* 1.5 Typse V-GROOVE Groove Angle 50
Material Spec SA516-70 P# 1 Gr# 2 |Root Opening 0 Root Face 1/8
Material Spec SA240-304L P# 8 Gr# 1 |Backgouge YES Back Welded YES
* Weld thickness = to plate thickness Test Position 3G  Verlical Progression UPHILL
FPREHEAT (F) (QW-408) 45° INCLINATION ANGLE
Minimum Temperature 50 POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 350 Temperature Range -
Preheat Maintenance PRIOR / BURING Time Range
PROCESS / TYPE GMAWP -
FILLER METAL (QW-404)
AWS Classification ER309L.8i -
SFA# ] AWS Specification 5.9 -
F # _ 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name Lincoln Murex 309LSi -
Filler Metal Diameter 0.045 -
SHIELDING (QwW-408)
Electrode-Flux {Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 98% Ar - 2%C02 / 35CFH min -
Gas Cup Size 5/8 -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL {QW-409) _
Current DCEP -
GMAW, FCAW
Transfer Mode PULSED SPRAY ' -
GTAW
Electrode Type - -
Electrode Size - -
TECHNIQUE (QW-410)
Beads ' STRINGER -
Pass , MULTIPLE -
- |Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Dislance 1/2 -1 -
Peening NONE -
Interpass Cleaning - MANUAL / MECHANICAL. -
Pass Filler | Current Travel Max
or Weld Fitler Metal Metal | Type & Speed | Heat Input
Layer (s) | Process Class Diameter| Polarity Amps Volts {ipm) {J/in) Remarks
ROOT | GMAWP ER309L 0.045 | DCEP 190 26 10 29,640 -
MID GMAWP ER309L 0.045 | DCEP 190 26 7 42,343 -
CAP GMAWP ER309L 0.045 | DCEP 190 26 5 59,280 -
- - o - - - - -3 - -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 59,280 Jfin =Amps x Volts x 80

Page 1 of 2




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1-P8-GMAWP-A Date 11/13/2009 Revision 1
TENSILE TEST (QW-150)

SPECIMEN DIA AREA ULTIMATE ULTIMATE ‘

NO. (IN) ' (SQIN) TOTAL LOAD | STRESS (PSh) . LOCATION OF FAILURE
Top 1 0.504 - 0.200 17,118 85,803 BASE METAL 516-70
Top 2 0.507 - 0.202 16,289 80,684 BASE METAL 516-70
Bottom 1 (.506 - 0.201 16,388 81,496 BASE METAL 516-70
Bottom 2 0.504 - 0.200 16,818 84,299 BASE METAL 516-70

GUIDED BEND TEST (QW-160)

FIGURE NOQ AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
(4) Qw-462.2 SIDE BEND PASS - -
TOUGHNESS TEST (QW-170)
: 7 IMPACT -LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE {F) {FT-LBS) | SHEAR % MILS BREAK

HARDNESS TEST - Rockwell B

BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
SAb16-70 '48.0 48.5 49.0 | 7.0 76.5 725 76.0 73.9 77.8
SA240-304 81.0 56.5 56,5 | 735 72.5 72.1 - - -

Nt: Interpass cleaning nof considered peening.
N2: Refer to Appendix PQR for all other variaples. )

N3:

N4:

N5&: Tesl Plate; Jindal Stainless Corporation Heat #:1F0088 / Ipsco Heat #A4E165
Welder Name: Clair Neff Stamp: CN ID Number; 8005
Tests Conducted By: MS] Testing, Inc. . Laboratory Test Number: 08-054
PQR was done and welding of coupon was witnessed by: AN Eaton Metal Products Company LLC

We certify that the statements in this record are correct and elds were prepared, welded, and tested in

ta t
accordance with the requir of ASME Section X, E’%
BY | = ) J
ACCEPTED BY-= ' \ " PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT

ACCEPTED BY . PLANT 3 POCATELLOQ, ID Page 2 of 2

Uncontroled copy if actual sighature not signed by plant representalive,




APPENDIX PQR {ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3
*  This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
1** Any information on aclual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on delailed drawings for individual jobs.

2 Relainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumabie inserts not used for weld test. (GTAW)

2 Filler metal used with weld test. (GTAW)

3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)

5 Flux not used in weld test. (FCAW, GMAW)

QW-410 :

1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Qut of chamber welding only. (GTAW)
4 a FCAW - semiautomatic

b SMAW - manual
¢ SAW - machine

d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

PLANT 1 DENVER, CO

ACCEPTED BY
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLQ, ID

Uncontroled copy if actual signature not signed by planl representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P1-P8-GTAW-AL Date 12/17/2009 Revision 1
Supporting PQR No(s) P1-P8-GTAW-AL

BASE METAL (QW-403) JOINT (QW-402, QW-405)

P# 1 Gr# - to P# 8 Gr# - Groove ANY Fillet ALL
Thickness Range 116 to 0.436 Progression UPHILL Fillet Weld Size ANY

Backing NO  Backing Material -

PREHEAT (F) (QW-406)

POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature 50
Temperature Range - Maximum Interpass Temperature 350
Time Range - Preheat Maintenance PRIOR / DURING
PROCESS / TYPE GTAW ~ -

FILLER METAL (QW-404)

AWS Classification ER309L -

SFA# /| AWS Specification 5.9 -

F # 6 -

A # or Chemical Composition 8 -

Filler Metal Trade Name - -

Filler Metal Diameter 3/32 -
Maximum Weld Metal Thickness 0.436 -

SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -

Shielding Gas / CFH 100%Argon / 30-60CFH -
Gas Cup Size ANY -
Trailing Gas / CFH - -
Backing Gas / CFH 100%Argon / 10-30CFH -
ELECTRICAL (QW-410)
Current DCEN -

GMAW, FCAW
Transfer Mode - -

GTAW
Electrode Type EWLa-1.5, 1.5% Lanthana (GOLD) -
Electrode Size 3/32 -
TECHNIQUE (QW-410)
Beads WEAVE -
Pass MULTIPLE -
Number of Electrodes 1 -

ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL - »
Pass or Filler Filler | Current Travel Max Maximum Heat Inp

Weld Metal Metal | Type & Speed | Heat Input |Diameter = ac1

Layer (s)| Process | Class |Diameter| Polarity | Amps Volts (ipm) (J/in) % . JASON . WART
ANY/ALL| GTAW | ER309L 3/32 | DCEN | 150max | 15max 1min - 02030171

- - - - - - - Accepted By PLANT 2 SLC
Interpass cleaning not considered peening. '
Refer to Appendix WPS for all other variables.
This WPS is only used for material which does not require notch-toughness testing Accepted By PLANT 3 POC

Uncontroled copy if actual signature not signed by plant representative.




APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Welding Procedure Specification.
** Any information on actual WPS supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers prohibited.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1-P8-GTAW-AL Date 12/16/2009 Revision 1
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PIPE Thickness™ 0.218 Type SINGLE BEVEL Groove Angle 60
Material Spec SA312-304L P# Gr# 1 |Root Opening 3/32 Root Face 1/16
Material Spec SAS3TpEGrB P# Gr# 1 |Backgouge NO Back Welded NO
*Weld thickness = to pipe thickness Test Position 5G  Vertical Progression UPHILL
PREHEAT (F) (QW-406)
Minimum Temperature 50 POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 350 Temperature Range -
Preheat Maintenance PRIOR / DURING Time Range -
PROCESS / TYPE GTAW -
FILLER METAL (QW-404)
AWS Classification ER309L -
SFA# /| AWS Specification 5.9 -
F# 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name - -
Filler Metal Diameter 3/32 -
SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 100%Argon / 45CFH -
Gas Cup Size 5 -
Trailing Gas / CFH - -
Backing Gas / CFH 100%Argon / 20CFH -
ELECTRICAL (QW-409)
Current DCEN -
GMAW, FCAW
Transfer Mode - -
GTAW
Electrode Type EWTh-2, 2% THORIA -
Electrode Size 3/32 -
TECHNIQUE (QW-410)
Beads WEAVE -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat Input
Layer (s) | Process Class Diameter| Polarity Amps Volts (ipm) {J/in) Remarks
ALL GTAW ER309L 3/32 DCEN 110-150 10-15 1-3 135,000 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 135,000 J/in = Amps x Volts x 60

Travel Speed
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PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P1-P8-GTAW-AL Date 12/16/2009 Revision 1
TENSILE TEST (QW-150)
SPECIMEN| WIDTH THICK AREA ULTIMATE | ULTIMATE
NO. (IN) (IN) (SQIN) | TOTAL LOAD |STRESS (PSI) LOCATION OF FAILURE
11 0.75 0.193 0.145 9,188 63,475 BASE METAL - SA53
1-2 0.748 0.195 0.146 9,357 64,151 BASE METAL - SA53

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS

(2) QW-462.3 FACE BENDS PASS (2) QW-462.3 ROOT BENDS PASS

TOUGHNESS TEST (QW-170)

IMPACT | . LATERAL EXP. DROP

SPECIMEN NOTCH NOTCH |[TEST TEMP| VALUES WEIGHT

NO. LOCATION TYPE (F) (FT-LBS) | SHEAR % MILS BREAK

HARDNESS TEST - Rockwell B

BASE METAL HEAT AFFECTED ZONE WELD METAL

1 2 3 1 2 3 1 2 3

N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.

N3:

N4:

N5: Test Pipe: SA312-304L =TaChen Heat# 707585, SA53 Type E Grade B = Ipsco Heat# 267234
Welder Name: STAN NEFF Stamp: SN ID Number: 8002
Tests Conducted By: MSI TESTING, INC. aboratory Test Number: 09-083

ATON METAL PRODUCTS COMPANY LLC

PQR was done and welding of coupon was witnessed by:

We certify that the statements in this record are correct and th

t s were prepared, welded, and tested in

accordance with the requirerriengs of ASME Section IX.

BY fQ,;?/ ''''' | s

ACCEPTED BY .- \\ o PLANT 1 DENVER, CO

ACCEPTED BY V PLANT 2 SALT LAKE CITY, UT

ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by plant representative.



APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW) -
2 Filler metal used with weld test. (GTAW).
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW) -
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY ' PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P8-P8-GMAWR-A Date 10/16/2018 Revision 3
Supporting PQR No(s) P8-P8-GMAWP-A, P8-PB-GMAWP-A-1
BASE METAL (QW-403}) JOINT (QW-402, QW-405)
P # 8 Gr# NA to P# 8 Gr# N/A Groove ALL Fillet ALL
Thickness Range 3/16 to 8 Position ANY Fillet YWeld Size ANY
Backing YES Backing Material BASE/WELD METAL  Progression UPHILL
PREHEAT (F) (QW-406)
POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature 100
Temperature Range NONE Maximum Interpass Temperature 400
Time Range NONE Preheat Maintenance PRICR / DURING
PROCESS / TYPE GMAWP GMAWP
FILLER METAL (QW-404) -
AWS Classification ER3XX _
SFA# / AWS Specification 5.9 -
F # 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name N/A -
Filler Metal Product Form SOLID -
Filler Metal Diameter 0.045 -
Maximum Weld Metal Thickness 8 -
SHIELDING (QW-408) -
Electrode-Flux {Class) N/A
Flux Trade Name / Type N/A -
Shielding Gas / CFH 98% Ar - 2%C02 / 35CFH min or -
88% Ar - 2% Q2 / 35CFH min -
Gas Cup Size 1/2 - 3/4 -
Trailing Gas f CFH N/A -
Backing Gas / CFH N/A -
ELECTRICAL (QW-410)
Current DCEP -
GMAW, FCAW
Transfer Mode PULSED SPRAY -
GTAW
Electrode Type N/A -
Electrode Size - N/A -
TECHNIQUE (QW-410) _
Beads STRINGER - Each bead = 5/8" wide -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal N/A -
Angle N/A -
Contact Tube fo Work Distance 1/2 -1 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass or Filler Filler | Current Travel Max Maximum Heat Input for any
Weld Metal Metal | Type & Speed | Heat Input |Diameter= NIA Jiin
Layer (s)| Process | Class [Diameter| Polarity | Amps Volts {ipm) (J/fin) By \o/ 'H I8
ANY/ALL| GMAWP| ER3XX | 0.045 | DCEP |160-210| 22-24 14-20 N/A x_Ag—\
- - - - - - - - - ccepted By PLANT 1 DEN
Interpass cleaning not considered peening. Accepted By PLANT 2 SLC
Refer to Appendix WPS for all other variables.
Refer to Appendix SS for filler metal selection.
This WPS is only used for material which does not require notch-toughness testing. Accepted By PLANT 3 POC
Uncontroled copy if actual signature not signed by plant representative.




APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 12/12/2011 Revision: 6

*  This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Welding Procedure Specification.
**  Any information on actual WPS supercedes this document if a conflict exists.

Qw-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers prohibited.
3 Root spacing shall be sufficient to allow for complete joint penetration.
4 Bevel angle for groove welds that can only be accessed from one side (i.e. no backgouge/grind) shall

be 30° or greater.

QW-403
1 No pass greater than ¥/2" allowed. (FCAW, GMAW, SAW, SMAW)

QwW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-407 PWHT When Required
1 For vessels that are exposed to enviornments that could cause stress corrosion cracking; a minimum
hold time of 1 hour at a minimum temperature of 1150°F shall be applied.

QwW-410
1 Backgouge performed with air carbon are, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Qut of chamber welding only. (GTAW)
4 a2 FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

UG-84

For weld procedures used when impact tests are requried, production material must:
a Be of the same P-Number and Group Number with the excepticn allowed by QW-403.5(c )
b Be inthe same heat treated condition
¢ Meet the minimum notch toughness requirements

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable fo WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY FLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature net signed by plant representative. Page 2 of 6



APPENDIX SS
EATON METAL PRODUCTS COMPANY LLC

STAINLESS STEEL
BASE - FILLER METAL COMPATABILITY CHART

DATE 1/13/2005 REVISION 0

BASE MATERIAL
FILLER
METAL 304 304 to 316 316 321 321 to 347 347
308 X
316 X X X
317 X X
321 X X X
347 X X X

When low Carbon content base material required use "L" grade filler metal.
ER3XX, Si grade filler metal may be used for better wetting and bead contour.
Page 3 of 6




PROCEDURE QUALIFICATION RECORD (ASME)

EATON METAL PRODUCTS COMPANY LLC

PQR No P8-P&-GMAWP-A Date 2/22/2012 Revision 2
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PLATE Thickness* 1.5 Type V-GROOVE Groove Angle 50
Material Spec SA240-304L P# 8 Gr# 1 |RootOpening 0 Root Face 1/16"
Material Spec SA240-304L P# 8 Gr# 1 |Backgouge YES Back Welded YES
*Weld thickness = to plate thickness Test Position 1G  Vertical Progréssion N/A
PREHEAT (F) (QW-408)
Minimum Temperature 200 POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 300 Temperature Range NONE
Preheat Maintenance PRIOR / DURING Time Range NONE
PROCESS / TYPE GMAWP -
FILLER METAL (QW-404)
AWS Classification ER316LSi -
SFA#/ AWS Specification 5.9 -
F# 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name Lincoln Bluemax 316LSi -
Filler Metal Product Form SOLID -
Filler Metal Diameter 0.045 -
SHIELDING (QW-408)
Electrode-Flux {Class) N/A -
Flux Trade Name / Type N/A -
Shielding Gas / CFH 98% Ar - 2%C02 / 35CFH min -
Gas Cup Size 5/8 -
Trailing Gas / CFH N/A -
Backing Gas / CFH N/A -
ELECTRICAL (QW-409)
Current DCEP -
GMAW, FCAW
Transfer Mode PULSED SPRAY -
GTAW
Electrode Type N/A -
Electrode Size N/A -
TECHNIQUE (QW-410)
Beads STRINGER -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal N/A -
Angle N/A -
Contact Tube to Work Distance 1/2 -1 -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat Input
Layer (s} | Process Class Diameter| Polarity Amps Volts (ipm}) {Jfin} Remarks
ROOT |GMAWP| ER308LSI 0.045 | DCEP 200-210 23-24 18 16,800 -
MID GMAWP| ER308LSI 0.045 | DCEP 200-210 23-24 14-18 21,600 -
CAP GMAWP| ER308LSI 0.045 | DCEP 200-210 23-24 14-18 21,600 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 21,600 J/in = Amps x Volts x 60

Travel Speed
Page 4 of 6




PROCEDURE QUALIFICATION RECORD (ASME)

EATON METAL PRODUCTS COMPANY LLC
PQR No P8-P8-GMAWP-A Date _2/22/2012  Revision 2

TENSILE TEST (QW-150)

SPECIMEN | WIDTH (THICKNESS| AREA ULTIMATE ULTIMATE

NO. (IN) (IN) (SQIN) | TOTAL LOAD | STRESS (PSI) LOCATION OF FAILURE
1 0.750 0.750 0.5625 39,940 71,004 BASE METAL
2 0.750 0.750 0.5625 40,050 71,200 BASE METAL
3 0.750 0.750 0.5625 40,165 71,404 BASE METAL
4 0.750 0.750 0.5625 39,785 70,729 BASE METAL

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS

(8) QW-462.2 SIDE BEND PASS - -

TOUGHNESS TEST (QW-170)

IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE {F) (FT-LBS} | SHEAR % MILS BREAK

HARDNESS TEST - Rockwell B

BASE METAL HEAT AFFECTED ZONE WELD METAL

1 2 3 1 2 3 1 2 3

N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.

N3:

N4

N5: Test Plate: ENCORE METALS, HEAT #5RE5
Welder Name: Clair Neff Stamp: CN ID Number: 8005
Tests Conducted By: MSI Testing, Inc. Laboratery Test Number: EATON-12-001
PQR was done and welding of coupon was withessed by: Eaton Metal Products Company LLC

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in

accordance with the reg tion IX. A,S Baniel Dunschi
(248> cwr 11030421
N

BY
QL1 EXP. 3/1/12014
ACCEPTED BY - PLANT 1 DENVER, CO

ACCEPTED BY PLANT 2 SALT LAKE CITY, UT

ACCEPTED BY PLANT 3 POCATELLO, ID Page 5 of 6
Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATIOIN RECORD (ASME IX)

EATON METAL PRODUCTS COMPANY LLC

PQR No. P8-P8-GMAWP-A-1 Date of Welding 9/19/2018
Weld Process(es) GMAWP Type(s) Semiautomatic
JOINT DETAILS {QwW-402)
Joint Design Butt Joint
Groave Type Single V
Root Spacing 0
Root Face 1/16"
Backing Yes
Backing Type Base Metal
Groove Angle 50°
Back gouged Yes
Retainers None
POSITION (QW-405)
Test Position 1G
Progression
BASE METALS (QW-403)
Material Spec {1) SA-240 o (2) SA-240 P-No 8 Grit 1 to P-No 8 Grit 1
Type/Grade, or UNS Number 304/304L to 304/304L Heat Treated Condition None
Material Thickness (T) 1.5" Diameter of Test Coupon N/A
FILLER METALS (Qw-404) {Aa) (B) GAS (QW-408)
SFA Specification 5.9 Gases Mixture (%) Flow Rate (cfh)
AWS Classification ER316L5 Shielding AR/O2 9g/2 35
F-No 6 Trailing None None None
A-No 8 Backing None Nong None
Filler Metal Trade Name CK Autrod 316LSi Gas Cup Size 5/8"
Filler Metal Product Form Solid PREHEAT {QW-406)
Supplemental Filler Metal N/A Minimum Temperature 100
Alloy Elements N/A Preheat Maintenance Prior/During
Weld Metal Thickness (t) 3/16" TECHNIQUE (QW-410)
Maximum Pass Thickness 3/16" Multipass or Single Pass (per slde} Multiple
ELECTRODE Single or Multiple Electrodes Single
Tungsten Type N/A Initial and Interpass Cleaning Manual / Mechanical
Tungsten 5ize N/A Peening Performed None
Consumable Insert Used No Maximum Pass Width 5/8"
Electrode Spacing (2 Arcs) N/A Oscillation {(Machine} N/A
Angle N/A tn Chamber Welding {GTAW) N/A
Contact Tube to Work 1/2"to 1" POST WELD HEAT TREATMENT (QW-407)
Temperature None
Time N/A
Other N/A
ELECTRICAL {QWwW-409)
Transfer Current & Travel Heat Input String or interpass
Pass{es) Process Mode Class Diameter Pelarity Amps Volts Speed (ipm} {1/\n} Weave Temp (°F)
1 GMAWP Pulse-Spray ER316LSI 0.045" DCEP 208 23 16 17,900 String Preheat
2 GMAWP Pulse-Spray ER316LSi 0.045" DCEP 201 23 16 17,300 Weave 228°
3-6 GMAWP Pulse-Spray ERA16LSI 0.045" DCEP 202 23 15 18,600 Weave 290" Max
7-10 GMAWP Pulse-Spray ER316LSi 0.045" DCEP 209 23 14 20,600 Weave 280° Max
11-14 GMAWP Pulse-Spray ERJ16LSI 0.045" DCEP 203 24 15 19,500 Weave 285° Max
15-19 GMAWP Pulse-Spray ER316LSI 0.045" DCEP 205 23 15 18,900 Weave 275° Max
20-23 GMAWP Pulsa-Spray ER316LSI 0.045" DCEP 222 23 15 20,400 Weave 280° Max

Heat input calculated using QwW-409.1 (c)1, Instantaneous energy readout.

Page 1 of 2




PQR No.

P8-P8-GMAWP-A-1

TENSILE TESTS (QW-150)

Date of Welding

9/6/2012

specimen No Width Thickness Diameter Area Ultimate Total Ultimate Stress Location of Failure
P (in) (in) {in) (in) Load (Ibs) (psi)
Top -1 0.749 0,796 N/A 0.5962 56,046 94,000 WM
Top -2 0.745 0.791 N/A 0.5893 55,196 93,500 WM
Bottom -1 0.750 0.796 N/A 0.5970 56,008 94,000 WM
Bottom -2 0.749 0.795 N/A 0.5955 55,758 93,500 WM
GUIDED-BEND TESTS (QW-160)
Type and Figure No Result Type and Figure No Result
QW-462.2 Side Bend Pass QwW-462.2 Side Bend Pass
Qw-462.2 Side Bend Pass QW-462.2 Side Bend Pass
TOUGHNESS TESTS {QW-170)
Specimen No Notch Location Spearr.len Size I:\Iotc-h Test Impact Values Shear% | Mils Drop Weight
{in) Size {in} [ Temp (F) (Ft LBS) Break
Impact testing performed to ASME VIII
HARDNESS TEST - ROCKWELL B
Base Metal Heat Affected Zone Weld Metal
DEPOSITED CHEMICAL ANALYSIS
C Si Mn P S Al \'4 Cr Ni Fe Ce Mo
Chemical Analysis Conforms to Adf
MATERIAL TRACABILITY
Item Description SA-240 304/304L Heat Number M6N6G Manufacturer North American Stainless
ltem Description SA-240 304/304L Heat Number M6N6 Manufacturer North American Stainless

WELDING INFORMATION
Welding machine used

Lincoln 455M/STT w /25m Feeder Box

Welder Name

Richard Carter

TESTING INFORMATION

Tests Conducted By MSI

Laboratory Test Number

Preparation and welding of test coupon was witnessed by

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tested
in accordance with the requirements of ASME IX.

This Procedure Qualification Record was prepared and accepted by

Accepted By

Accepted By

Accepted By

1D Number - Stamp RC
18-408 Date of Testing 9/24/2018
Sean Dunn
T T .
. —-4——-———-‘5—-—;.“_—\ on ]Q"f';/%’

Plant 1 Denver, CO
Plant 2 Salt Lake City, UT
Plant 3 Pocatello, ID

All units referenced on PQR are In English (Standard, |.e. psi, inches, etc.} unless specifically noted.
Uncontrolled copy if not signed by plant representative
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APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date; 6/3/2009 Revision: 3
*  This appendix addresses anyJEssentiai, Supp[ementaﬁssentiat, and Nonessential variables not
mentioned on the Procedure Qualification Test Record.
** Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. {(10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative. Page 6 of 6



WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P8-P8-GTAW-AL Date 12/17/2009 Revision 4
Supporting PQR No(s) P8-P8-GTAW-AL

BASE METAL (QW-403) JOINT (QW-402, QW-405)

P# 8 Gr# - to P# 8 Gr# - Groove DOUBLE BEVEL Fillet ANY
Thickness Range 116 to 0.56 Progression UPHILL Fillet Weld Size ANY

Backing NO  Backing Material -
PREHEAT (F) (QW-406)

POST WELD HEAT TREATMENT (F) (QW-407) Minimum Temperature 50
Temperature Range - Maximum Interpass Temperature 350
Time Range - Preheat Maintenance PRIOR / DURING
PROCESS / TYPE GTAW -

FILLER METAL (QW-404)

AWS Classification *ER3XX -

SFA# /[ AWS Specification 5.9 -

F# 6 -

A # or Chemical Composition 8 -

Filler Metal Trade Name - -

Filler Metal Diameter 1/16, 3/32, 1/8 -
Maximum Weld Metal Thickness 0.56" -

SHIELDING (QW-408)

Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 100% Ar, 50CFH Max -

Gas Cup Size ANY -
Trailing Gas / CFH - -
Backing Gas / CFH 100% Ar, 15-30CFH -
ELECTRICAL (QW-410)
Current DCEN -
GMAW, FCAW
Transfer Mode - -
GTAW
Electrode Type EWLa-1.5, 1.5% Lanthana (GOLD) -
Electrode Size 3/32 -
TECHNIQUE (QW-410)
Beads WEAVE -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL AN
Pass or Filler Filler | Current Travel Max Maximum Heat | .
Weld Metal Metal | Type & Speed | Heat Input [Diameter =
Layer (s)| Process | Class |Diameter| Polarity | Amps Volts (ipm) {(J/in) By / JASON J. HAR

TN st
Accepted By PLA‘ /

- - - - - - - - - Accepted By PLANT 2 SLC
Interpass cleaning not considered peening.
Refer to Appendix WPS for all other variables.
Refer to Appendix SS for filler metal selection. Accepted By PLANT 3 POC
This WPS is only used for material which does not require notch-toughness testing.
Uncontroled copy if actual signature not signed by plant representative.

ANY/ALL| GTAW | *ER3XX 116 DCEN | 150max | 15max 1min -
ANY/ALL{ GTAW | *ER3XX 3/32 DCEN [ 150max | 15max 1min -
ANY/ALL| GTAW | *ER3XX 1/8 DCEN [ 150max | 15max 1min -
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APPENDIX WPS (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4
* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not

mentioned on the Welding Procedure Specification.
** Any information on actual WPS supercedes this document if a conflict exists.

QwW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers prohibited.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QwW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P8-P8-GTAW-AL Date 12/16/2009 Revision 3
BASE METAL (QW-403) JOINT (QW-402, QW-405)
Material Form PIPE Thickness” 0.28 Type SINGLE BEVEL Groove Angle 60
Material Spec SA-312-TP304L P# 8 Gr# 1 |RootOpening 1/8 Root Face 1/16
Material Spec SA-312-TP304L P# 8 Gr# 1 [Backgouge YES Back Welded YES
*Weld thickness = to pipe thickness Test Position 5G  Vertical Progression UPHILL |
PREHEAT (F) (QW-406)
Minimum Temperature 50 POST WELD HEAT TREATMENT (F) (QW-407)
Maximum Interpass Temperature 350 Temperature Range -
Preheat Maintenance PRIOR / DURING Time Range -
PROCESS / TYPE GTAW -
FILLER METAL (QW-404)
AWS Classification ER308L -
SFA# / AWS Specification 59 -
F# 6 -
A # or Chemical Composition 8 -
Filler Metal Trade Name - -
Filler Metal Diameter 3/32 -
SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH 100% Ar, 45CFH -
Gas Cup Size 3-5 -
Trailing Gas / CFH - -
Backing Gas / CFH 100% Ar, 30CFH -
ELECTRICAL (QW-409)
Current DCEN -
GMAW, FCAW
Transfer Mode - -
GTAW
Electrode Type EWTh-2, 2% THORIA -
Electrode Size 3/32 -
TECHNIQUE (QW-410)
Beads WEAVE -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING
Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL -
Pass Filler | Current Travel Max
or Weld Filler Metal Metal | Type & Speed | Heat input
Layer (s) | Process Class Diameter| Polarity Amps Volts (ipm) (J/in) Remarks
ALL GTAW ER308L 3/32 DCEN 110-150 10-15 1-3 135,000 -
MAXIMUM HEAT INPUT FOR ANY DIAMETER = 135,000 J/in = Amps x Volts x 60

Travel Speed

Page 1 of 2




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P8-P8-GTAW-AL Date 12/16/2009 Revision 3
TENSILE TEST (QW-150)
SPECIMEN| WIDTH THICK AREA ULTIMATE ULTIMATE
NO. (IN) (IN) (SQIN) TOTAL LOAD [ STRESS (PSI) LOCATION OF FAILURE
1 0.744 0.296 0.220 19,138 86,902 WELD METAL
2 0.746 0.297 0.222 18,775 84,739 WELD METAL
GUIDED BEND TEST (QW-160)
FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
(2) QW-462.3(a) FACE BEND PASS (2) QW-462.3(a) ROOT BEND PASS
TOUGHNESS TEST (QW-170)
IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |[TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE (F) (FT-LBS) [ SHEAR % MILS BREAK
HARDNESS TEST - Brinell Hardness
BASE METAL HEAT AFFECTED ZONE WELD METAL
1 2 3 1 2 3 1 2 3
N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.
N3:
N4:
N5:
Welder Name: ROBERT BLEVINS Stamp: B ID Number: 774
Tests Conducted By: MSI TESTING, INC. Laboratory Test Number: 03-318
PQR was done and welding of coupon was witnessed by: AN EATON METAL PRODUCTS COMPANY
We certify that the statements in this record are correct and jHa @i/ Yest welds were prepared, welded, and tested in
accordance with the requi ts of ASME Section IX. Q1
BY /< e JASOM J. HART
02030171
ACCEPTED BY \ o / PLANT 1 DENVER, CO
ACCEPTED BY \// PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by piant representative.




APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not.
mentioned on the Procedure Qualification Test Record.
**Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

Qw-410
1 Backgouge performed with air carbon arc, plasma, -and/or-grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




WELDING PROCEDURE SPECIFICATION (ASME)
EATON METAL PRODUCTS COMPANY LLC

WPS No P8-P8-SMAW-A Date 12/15/2009 Revision 4
Supporting PQR No(s) P8G1-P8G1-SMAW-A
BASE METAL (QW-403) JOINT (QW-402, QW-405)
P # 8 Gr# - to P# 8 Gr# - Groove ANY Fillet ANY
Thickness Range 1875 to 8 Progression UPHILL Fillet Weld Size ALL
Backing YES Backing Material BASE/WELD METAL

PREHEAT (F) (QW-406)
POST WELD HEAT TREATMENT (F) (Qw-407) Minimum Temperature 50
Temperature Range - Maximum Interpass Temperature 350
Time Range - Preheat Maintenance PRIOR / DURING
PROCESS / TYPE SMAW -
FILLER METAL (QW-404)
AWS Classification E3XX -
SFA# / AWS Specification 5.4 -

F# 5 -

A # or Chemical Composition 8 -
Filler Metal Trade Name - -
Filler Metal Diameter ANY -

Maximum Weld Metal Thickness 8 -
SHIELDING (QW-408)
Electrode-Flux (Class) - -
Flux Trade Name / Type - -
Shielding Gas / CFH - -
Gas Cup Size - -
Trailing Gas / CFH - -
Backing Gas / CFH - -
ELECTRICAL (QW-410)
Current
GMAW, FCAW
Transfer Mode - -
GTAW
Electrode Type - -
Electrode Size - -
TECHNIQUE (QW-410)

Beads STRINGER - Each bead < 5/8” wide -
Pass MULTIPLE -
Number of Electrodes 1 -
ELECTRODE SPACING

Longitudinal - -
Angle - -
Contact Tube to Work Distance - -
Peening NONE -
Interpass Cleaning MANUAL / MECHANICAL - N
Pass or Filler Filler | Current Travel Max Maximum Heat In

Weld Metal Metal | Type & Speed | Heat Input |Diameter =
Layer (s)| Process | Class |Diameter| Polarity | Amps Volts {ipm) {(J/in) By = ./
ANY/ALL| SMAW | E3XXL 5/32 | DCEP | 90-140 | 26-32 | 7-12 - / %'\/ JASON J. HART
ANY/ALL| SMAW | E3XXL 1/8 DCEP | 60-120 | 20-25 4-8 - y%cepted By P
ANY/ALL| SMAW | E3XXL 3/32 | DCEP | 40-100 | 19-24 3-8 -

- - - - - - - - - Accepted By PLANT 2 SLC

Interpass cleaning not considered peening.

Refer to appendix WPS for all other variables.

Refer to Appendix SS for filler metal selection.

This WPS is only used for material which does not require notch-toughness testing.
Uncontroled copy if actual signature not signed by plant representative.

Accepted By PLANT 3 POC




, APPENDIX SS
EATON METAL PRODUCTS COMPANY LLC

STAINLESS STEEL

BASE - FILLER METAL COMPATABILITY CHART
DATE 1/13/05  REVISION 0

BASE MATERIAL
FILLER
METAL 304 304 to 316 316 321 321 to 347 347
308 X
316 X X X
317 X X
321 X X X
347 X X X

When low Carbon content base material required use "L" grade filler metal.
ER3XX, Si grade filler metal may be used for better wetting and bead contour.
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APPENDIX WPS (ASME)

EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 4

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Welding Procedure Specification.
** Any information on actual WPS supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.
2 Retainers prohibited.

QW-403
1 No pass greater than 1/2" allowed. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts prohibited. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

QW-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

The brand specific filler and/or flux listed on the WPS shall not be substituted.

Applicable to WPS with Post Weld Heat Treatment (PWHT)
A specific PWHT procedure shall be developed for each job.

All'units referenced on WPS are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.




PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No

P8G1-P8G1-SMAW-A

Date 12/15/2009 Revision

BASE METAL (QW-403)

Material Form PLATE Thickness*

11/2&1/2

JOINT (QW-402, QW-405)

Type SINGLE BEVEL 50

Groove Angle

8
8

Material Spec  SA-240, 304 & 316 P #
Material Spec  SA-240, 304 & 316 P #
*Weld thickness = to plate thickness
PREHEAT (F) (QW-406)

Minimum Temperature

50

Gr#
Gr#

1

1

Maximum Interpass Temperature

350

Preheat Maintenance

PRIOR / DURING

Root Face 1/16
Back Welded YES

Root Opening 116
Backgouge YES

Test Position 1G  Verticle Progression -

POST WELD HEAT TREATMENT (F) (QW-407)
Temperature Range
Time Range

PROCESS / TYPE

SMAW 304SS BASE

SMAW 316SS BASE

FILLER METAL (QW-404)
AWS Classification

E308L

E308L

SFA# /| AWS Specification

5.4

5.4

F#

5

A # or Chemical Compaosition

8

Filler Metal Trade Name

Filler Metal Diameter

3/32,1/8

SHIELDING (QW-408)
Electrode-Flux (Class)

Flux Trade Name / Type

Shielding Gas / CFH

Gas Cup Size

Trailing Gas / CFH

Backing Gas / CFH

ELECTRICAL (QW-409)
Current

GMAW, FCAW
Transfer Mode

GTAW
Electrode Type

Electrode Size

TECHNIQUE (QW-410)
Beads

STRINGER / WEAVE

STRINGER / WEAVE

Pass

MULTIPLE

MULTIPLE

Number of Electrodes

1

1

ELECTRODE SPACING
Longitudinal

Angle

Contact Tube to Work Distance

Peening

NONE

NONE

Interpass Cleaning

MANUAL / MECHANICAL

MANUAL / MECHANICAL

Filler
Metal
Diameter

Pass
or Weld
Layer (s)

Filler Metal

Process Class

Current
Type &
Polarity

Max
Heat Input
(J/in)

Travel
Speed

Amps Volts (ipm) Remarks

ANY
ANY
ANY

SMAW
SMAW
SMAW

E308L
E316L
E316L

5/32
1/8
3/32

DCEP
DCEP
DCEP

7-12
4-8
3-8

130
120

MAXIMUM HEAT INPUT FOR ANY DIAMETER =

= Amps x Volts x 60
Travel Speed

Page 1 of 2



PROCEDURE QUALIFICATION RECORD (ASME)
EATON METAL PRODUCTS COMPANY LLC

PQR No P8G1-P8G1-SMAW-A Date 12/15/2009 Revision 3
TENSILE TEST (QW-150)
SPECIMEN | WIDTH THICK AREA ULTIMATE ULTIMATE
NO. (IN) (IN) (SQIN) TOTAL LOAD | STRESS (PSI) LOCATION OF FAILURE
1 0.754 1.508 1.137 103,000 90,587 WELD METAL
2 0.753 1.508 1.136 102,900 90,619 WELD METAL
T-1 1.014 0.506 0.513 46,400 90,434 BASE METAL
T-2 0.995 0.507 0.504 45,000 89,203 BASE METAL

GUIDED BEND TEST (QW-160)

FIGURE NO AND TYPE RESULTS FIGURE NO AND TYPE RESULTS
4 @ QW-462.2 SIDE BEND PASS 2 @ QW-462.3(a) FACE BEND PASS
- - 2 @ QW-462.3(a) ROOT BEND PASS

TOUGHNESS TEST (QW-170)

IMPACT LATERAL EXP. DROP
SPECIMEN NOTCH NOTCH |TEST TEMP| VALUES WEIGHT
NO. LOCATION TYPE (F) (FT-LBS) | SHEAR % MILS BREAK

HARDNESS TEST - Brinell Hardness

BASE METAL HEAT AFFECTED ZONE WELD METAL

1 2 3 1 2 3 1 2 3

N1: Interpass cleaning not considered peening.
N2: Refer to Appendix PQR for all other variables.
N3:

N4:

N5:

N6:

N7: Original PQR's: $5-115 1994, SS-106 1982

Welder Name: R. CARTER, BILL DERY Stamp: 8,D ID Number: 699, 236 -
Tests Conducted By: CMS, COMERCIAL TESTING LAB. _\lLaboratory Test Number: C-14-4, $5-106-D-82

PQR was done and welding of coupon was witnessed by: N\ FATON METAL PRODUCTS COMPANY

at @fekes Ids were prepared, welded, and tested in
JASON J. HART

We certify that the statements in this record are correct a
accordance with the requireménts of ASME Section IX.

e

BY - e 0203011

ACCEPTED BY.— \c‘z'// PLANT 1 DENVER, CO

ACCEPTED BY 7 PLANT 2 SALT LAKE CITY, UT

ACCEPTED BY PLANT 3 POCATELLO, ID Page 2 of 2

Uncontroled copy if actual signature not signed by plant representative.
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APPENDIX PQR (ASME)
EATON METAL PRODUCTS COMPANY LLC
Date: 6/3/2009 Revision: 3

* This appendix addresses any Essential, Supplementary Essential, and Nonessential variables not
mentioned on the Procedure Qualification Test Record.
**Any information on actual PQR supercedes this document if a conflict exists.

QW-402
1 Approved joints shall be on detailed drawings for individual jobs.

2 Retainers not used for weld test.

QW-403
1 No pass greater than 1/2" used in weld test. (FCAW, GMAW, SAW, SMAW)

QW-404
1 Consumable inserts not used for weld test. (GTAW)
2 Filler metal used with weld test. (GTAW)
3 Supplemental filler material not used in weld test. (FCAW, GMAW, SAW)
4 Recrushed slag not used in weld test. (SAW)
5 Flux not used in weld test. (FCAW, GMAW)

Qw-410
1 Backgouge performed with air carbon arc, plasma, and/or grinder.
2 Oscillation not used with automatic or machine welding. (FCAW, GMAW, GTAW, SAW)
3 Out of chamber welding only. (GTAW)
4 a FCAW - semiautomatic
b SMAW - manual
¢ SAW - machine
d GTAW - manual

Full size impact test specimins used. (10mm x 10mm)

All units referenced on PQR are in English (Standard, i.e. psi, inches, etc.) unless specifically noted.

ACCEPTED BY PLANT 1 DENVER, CO
ACCEPTED BY PLANT 2 SALT LAKE CITY, UT
ACCEPTED BY PLANT 3 POCATELLO, ID

Uncontroled copy if actual signature not signed by plant representative.
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Eaton Metal Products Company LLC

ENGINEERS ~ DESIGNERS ~ FABRICATORS
FETROLEUM EQUIPMENT
1303} ZHG-4800 FAX: (3031 Z90-3730

EATON METAL PRODUCTS CO LLC
MANUFACTURER DATA REPORT
5361-1
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Eaton Metal Products Company LLC

ENGINEERS ~ DESIGNERS  FABRICATORS
PETROLEUM EQUIPMENT
1303} ZHG-4800 FAX: (3031 Z90-3730

Inspection Records

EATON METAL PRODUCTS CO LLC
MANUFACTURER DATA REPORT
5361-1



FEATON METAL PRODUCTS COMPANY LLC
INSPECTION TEST PLAN

Job No. Customer PO No. Serial No. Tag No. National Board No. Rev No. / Date
5361-1 Anadarko 4500100246 TBD V-1000 TBD Rev0  11/27/18
SIGN / DATE
INSPECTION ITEM REMARKS
EMP QC I *Al I CUSTOMER
ATHOLD POINT - SIGC | @ e e T auim s B o h S ey e
S sy | 70 ?f i f’ E TR, %fem?iyf?mié P
APPROVED ITP H-SLC f'{//é VA 311 ITP shall be completed for inspection points prior to
HE24 S ) / / f{;;&]ﬁ opening job with the Al
APPROVED DRAWINGS P — SLC W -SLC H-SLC Drawings shall be approved by customer prior to opening
- 18 / {e;; job with the Al. The drawings shall be identitied on the
- el Drawing Summary Sheet. 4., 4|
APPROVED CALCULATIONS H -SLC W -SLC H-SLC Calculations shall be approved by the customer prior to
By A opening job with the AL
(/787 ¢ g Y Hydro Summary Sheet shall accompany the cales for the
He27~18 Al review.
Nameplate sketch (no serial or NB numbers) shail
_ @z/ accompany the calcs for the Al review.,
S o
APPROVED WELDING PROCEDURES W - SLC i z'?mg W -SLC /4% /g@ IP - SLC Weld Procedures used shall be listed on approved
— 8}‘ /{sﬂ; drawings.
Z 3/ uf {7
WELDER QUALIFICATIONS IP - SLC Available for review in cach shop of fabrication.
By Mg 37171
NDE PROCEDURES IP-SLC NDE Procedures shall be reviewed and accepted by EMP
- C
Ade /18764 Q T AM
PREPLANNING MEETING H— SLCys"2>-1, & Meeting with EMP QC and Al to start job and establish
‘Tﬁ W hold points during fabrication. Job summanry at the end
% g , 3 of this I'TP shall deseribe the approximate fabrication
9 ’é“iﬁmw ¥ / gf/ (% scope for each vessel in each plant

Page | of 5




EATON METAL PRODUCTS COMPANY LILC

INSPECTION TEST PLAN
SIGN /DATE
INSPECTION I'TEM . REMARKS
EMP QC *Al CUSTOMER
INPROCESS FABRICATION -~ = - - _ S S A U e e
VISUAL INSPECTION (lNTERNAL H-POC H - POC All surfaces and welds éhall be visually examined during
COMPLETED VESSEL) o ) fabrication by QC
y, 5?;;} ERY S el ? All swrfaces and welds shall be visuaily examined during
-§ i / 7 fabrication by the Al after all welding is completed.
Inspection shall take place prior to Hydro test.
Z AL st
VISUAL INSPECTION (EXTERNAL) H-ProcC H-POC All surfaces and welds shall be visually examined during
COMPLETED VESSEL . [§ / ? Mﬁfg fabrication by QC
S ‘ Al surfaces and welds shall be visually exammed during
sl 1 fabrication by the Al after all welding is completed.
COMPONENT FITUP /{i) —SLC 3% iq IP - SLC All fit-up shall be within the tolerances specified in EMP
] andy 729~ I? Vessel Fabrication Tolerance specification

RT/PAUT IP - SLC 100% All Long Seams

Spot All Girth Seams
a6/ 1Y
RT/PAUT H- POC z {; ;? IP - POC Spot C]osiilaSgal
MM LA /) j S'J
d;;f,.{fg;.,ﬁmz - = ?
FINAL DIMENSIONAL 41— POC IP - POC All dimensions of finished vessel shall conform to the
F-15-11 approved drawings within the tolerance of EMP Vessel
5”:/‘5 /? S Fabrication Tolerance specification
+Z4
HYDRO TEST YH —- POC H- Pﬁ? W - POC Test shall be performed at 325 psig
%W / 7 w10 Temperature shall be 40°F min
‘ \ Hold time shall be 1 hour
Weder Boot 7 M& vy Ax N Test shall be recorded with a chart recorder
. The chart shall be signed by the operator and the serial
=, 5 5. 5 ? M%f 7 }Z 17 number of the chart recorder and/or gauge used shall be
1. M\\‘} noted on chart.
Main\essel LA, i

Page 2 of 5




EATON METAL PRODUCTS COMPANY LLC

INSPECTION TEST PLAN
: SIGN / DATE
INSPECTION ITEM REMARKS
EMP QC *Al CUSTOMER
PAINT H - POC AU Surface preparation and paint shall be veritied AND
g/ £ f of ‘3? - - DOCUMENTED in accordance with P-Sheet from
SRR on yrisllyd Engineering
Mty |
FINAL CLEAN A H—POC ~ f;;ff fé? . /M‘!\EY The 1D of the vessel shall be swept out and free of blast
- “‘ P . . e .(
2{1 7/ /‘2%{ G nmedia
17 jb bk
SHIPPING PREPARATION H - POC Vessel prepared to ship with the following items
oA /EKK‘ All flange faces protected with covers
f_g\(}{ﬁ? Extra studs, nuts, and gaskets supplied with vessel e
fg&’ g’ gf % eSS All manway covers with davits secured
- /

A

All cribbing and supports ready for loading

‘DOCUMENTATION

All pressure boundary and attachments {o pressure

MATERIAL TEST REPORTS (MTR) HoSLC i W - SLC ;
oy, boundary shall have an MTR or C of C.
L‘)\ (e e . (’/ %}Z?/VE ry
WELD MAP DESCRIPTION (SLC SCOPE) H —SLC All pressure boundary and attachments to pressure
U= G- 19 boundary welds shall have welder 1D and WPS used
5 %S;K documented
WELD MAP DESCRIPTION (POC SCOPE) | H - POC All pressure boundary and attachments to pressure
=17 5? 7 3 f’ ! ?/I ‘57 boundary welds shall have welder ID and WPS used
45 (Y M)i documented
DOCUMENT INDEX LOG { H-POC 5,75 /? /Z/ Document Index Log Initialed by QAM and Al
NDE REPORTS ‘/H' — S All NDE performed on the vessel shall have a report
Sire / ;7 Al documenting acceptance,

Y P b e 515

NONCONFORMANCE REPORTS (NCR)

VI —
H SLC/P?’?&X?

AAA

All NCRs cleared for vessel

ASTALEL L2 H s
NAME PLATE H-POC ,5/5¢7 74 , | Stamped and a picture taken for records

Page 3 of 5




EATON METAL PRODUCTS COMPANY LLC
INSPECTION TEST PLAN

INSPECTION ITEM

SIGN / DATE

EMP QC

*Al

CUSTOMER

REMARKS

ASME CODE DATA SHEET

H=POC 2509
s

H-POC 3727 b
ppagd

A FELYS o
AAGFY

Completed and signed by Al

A

FINAL DOCUMENT PACKAGE

1 - POC
ST

“FAA A 4

i) 5ol T

xi/‘iﬂ;\E

Final document package to include:
Document Index Log ~ P
Manufacturers Data Iieymt (U-1A) v
Nameplate Picture = -
Manufacturers Drawin /
Design Calculations®

MTRs

WPS/PQR Y

NDE Records /
Completed ITP v -
Weld Map Description
Hydro Test Record

NCRs A/A

COMPLETED ITP

H-POC

/TP

LY f2ei

All items requiring above shall be initialed by EMP QC
and any items noted shall be initialed by the Al and
Customer.

RELEASE FOR SHIPMENT

1

rﬁ,{ /WLHWQ

POC
SA7 (T

y{zﬁw

P2y 12018

M

Documen!ation for the customer allowing the vessel to

hi t job site. y

ﬁw e L 5; cuﬁf@wr‘

Pagec 4 of 5




EATON METAL PRODUCTS COMPANY LLC

INSPECTION TEST PLAN

SUMMARY

PLANT 2 (SLC) SCOPE: (SLC, UT)
Fabricate 2 Halves

PLANT 3 (POC) SCOPE: (Pocatello, ID)

| Closing Seam

Hydro Vessel
Paint Vessel

Inspection Legend:

H = Hold Point

IP = In Process Inspection

W = Witness Point

* = Al to set Hold points at beginning of job

Page 5 of 5




90'-4 1M/16 +/- 0.A.L.

82°-10 S/S

Y

LS 35U LS 31U LS 33U LS 38U

-

11°-0 0.D.

]
-

|

./—1

o

)
»
CLOSING
SEAM

\ e =, /-
>~
GS 32U to 37U GS 37U to 35U GS 35U to 31U GS 31U to 33U GS 33U to 38U GS38Uto3ey —~ | GS36Uto34L GS HD to 34U
— GS HD to 32U

M3 | 1 20" 1508 RF | WN MANW AY w/ HINGE
M2 | 1 120" 1500 | RF | WN MANW AY w/ HINGE
MI | 1 20! 150¢ | RF | WN MANW AY w/ HINGE
NIB | 1 3" | 150¢ @ RF | LWN DRAIN (IN BOOT)

NI7A/B| 2 | 3" © 150# | RF | LWN SPARE LEVEL (IN B0OT)
N6 | 1. 4" | 150¢ | RF | WN WATER OUTLET (IN BOOT) | w/ INT PIPE

NSB/C| 2 « 3" | 150¢ | RF | LWN LEVEL GAUGE (IN BOOT)
NSA | 1 | 3" | 150¢ | RF | WN LEVEL (BOOT INTERFACE)
Nt | 1 27 | 1508 | RF | LWN HP DRAIN RECYCLE
NG 1 36" | 501 | RF | WN BOOT SERIES “B” APPROVED
N12 1 L 1504 RF LWN LAHH FOR CONSTRUCTION
N1 | 1 2° 160008 | FNPT | CPLG SPARE »
NIO | 16" | 1508 | RF | LWN LIQUID OUTLET (0IL) w/ V.B. D“Ejf/s--—-/gl-ﬂ =2

NOA/B| 2 © 3" | 1508 @ RF | LWN BRIDLE w/ STINGER (NOB)
:3 1 2 Eg: EE ::\x: ESR\II\IN SBLND No. | Date |[By |Chk'd Revision Description

w

N6 | 1 3" | 1508  RF | LWN DRAIN w/ BLIND EATON METAL PRODUCTS CO LLC
T mow TR TN | PUMP RECYCLE E2&ESN DENVER - SALT LAKE CITY
NI 1 2" | 1508 | RF | LWN VRU REC YLLE WELD MAP
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EATON METAL PRODUCTS COMPANY LLC
IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION

JOB NUMBER 5361-1
VESSEL SERIAL NUMBER
WELDER ID &

DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Weld GS HD /32U SLC #2 INSIDE OUTSIDE SLC #2 RT
Girth Seam RS LK 1] LK 1] Spot
MK 1-1to 1-3 Lead RK
Head to Shell DG QC DG SD
Weld LS 32U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-3 Lead RK
Shell DG QC DG SD
Weld GS 32U/37U SLC #2 INSIDE OUTSIDE SLC #2 RT
Girth Seam RS LK Il LK Il Spot
MK 1-3to 1-2 Lead RK
Shell to Shell DG QC DG SD
Weld LS 37U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-2 Lead RK
Shell DG QC DG SD
Weld GS 37U/35U SLC #2 INSIDE OUTSIDE SLC #2 RT
Girth Seam RS CcC 1] LK 1] Spot
MK 1-2 to 1-2 Lead RK
Shell to Shell DG QC DG SD
Weld LS 35U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-2 Lead RK
Shell DG QC DG SD
Weld GS 35U/31U SLC #2 INSIDE OUTSIDE SLC #2 RT
Girth Seam RS CcC 1] CcC 1] Spot
MK 1-2 to 1-3 Lead RK
Shell to Shell DG QC DG SD
Weld LS 31U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-3 Lead RK
Shell DG QC DG SD
Weld GS 31U/33U POC #3 INSIDE OUTSIDE POC #3 RT
Girth Seam JS JS | Fz | Spot
MK 1-3to 1-3 BA NS I GG | |Lead SA JM
Shell to Shell CS AD QC AD AD
Weld LS 33U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-3 Lead RK
Shell DG QC DG SD
Weld GS 33U/38U SLC #2 INSIDE OUTSIDE POC #3 RT
Girth Seam RS Fz 1} Fz 1} Spot
MK 1-3to 1-2 Lead SA JM
Shell to Shell DG QC AD AD
Weld LS 38U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-2 Lead RK
Shell DG QC DG SD
Weld GS 38U/36U SLC #2 INSIDE OUTSIDE POC #3 RT
Girth Seam RS JF 11} JF 11} Spot
MK 1-2 to 1-2 Fz 1l Fz I [Lead SA JM
Shell to Shell DG QC AD AD
Weld LS 36U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-2 Lead RK
Shell DG QC DG SD
Weld GS 36U/34U SLC #2 INSIDE OUTSIDE POC #3 RT
Girth Seam RS JF 11} JF 11} Spot
MK 1-2 to 1-3 Lead SA JM
Shell to Shell DG QC AD AD
Weld LS 34U SLC #2 INSIDE OUTSIDE SLC #2 RT
Long Seam BS RC 1l RC Il 100%
MK 1-3 Lead RK
Shell DG QC DG SD




EATON METAL PRODUCTS COMPANY LLC Page 2 076

IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION
JOB NUMBER 5361-1
VESSEL SERIAL NUMBER

WELDER ID &
DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Weld GS 34U/HD SLC #2 INSIDE OUTSIDE POC #3 RT
Girth Seam CcC Fz 1l JF 1 Spot
MK 1-3to 1-1 Fz Il |Lead SA JM
Shell to Head DG QC AD AD
Nozzle N1 SLC #2 INSIDE OUTSIDE SLC #2
RFWN to Pipe Jw Jw IV | W \Y,
1D-9to 1D-2 Lead RK
DG QC DG
Nozzle N1 POC #3 INSIDE OUTSIDE POC #3
Pipe to Shell JS NS | JS |
1D-9to 1-2 Lead SA
AD QC AD
Nozzle N1 POC #3 OUTSIDE POC #3
Pipe to Repad JS NF |
1D-9to 1D-14 Lead SA
AD QC AD
Nozzle N1 POC #3 INSIDE OUTSIDE POC #3 POC #3
Repad to Shell JS CD | JS | Air Test
1D-14to 1-2 NS I Lead SA
AD QC AD AD
Nozzle N1 POC #3 INSIDE OUTSIDE POC #3
Pipe to Pipe CD CD X CD IX
1G-4 to 1D-9 BA Lead SA
AD QC AD
Nozzle N2 SLC #2 INSIDE OUTSIDE SLC #2
RFWN to Pipe Jw Jw IV | W \Y,
1D-9 to 1D-2 Lead RK
DG QC DG
Nozzle N2 SLC #2 INSIDE OUTSIDE SLC #2
Pipe to Shell RS SwW | SwW |
1D-9to 1-3 RK JE I Lead RK
DG QC DG
Nozzle N2 SLC #2 OUTSIDE SLC #2
Pipe to Repad RS SwW |
1D-9to 1D-14 RK Lead RK
DG QC DG
Nozzle N2 SLC #2 OUTSIDE SLC #2 SLC #2
Repad to Shell RS JE | Air Test
1D-14to 1-3 Lead RK
DG QC DG DG
Nozzle N3 POC #3 INSIDE OUTSIDE POC #3
RFLWN to Shell JS CD I JS I
1D-7to 1-3 Lead SA
AD QC AD
Nozzle N4 POC #3 INSIDE OUTSIDE POC #3
RFLWN to Shell JS CD | JS |
1D-7to 1-3 Lead SA
AD QC AD
Nozzle N6 POC #3 INSIDE OUTSIDE POC #3
RFLWN to Shell BA JF | JS |
1D-5to0 1-3 NF | |Lead SA
AD QC AD
Nozzle N7 POC #3 INSIDE OUTSIDE POC #3
RFLWN to Shell BA JF I JS I
1D-3to 1-3 NF | |Lead SA
AD QC AD
Nozzle N8 SLC #2 INSIDE OUTSIDE SLC #2
RFLWN to Shell cC JE I RS I
1D-3to 1-2 SwW Lead RK
DG QC DG
Nozzle N9A SLC #2 INSIDE OUTSIDE SLC #2
RFLWN to Shell cC SwW I RS I
1D-5to0 1-3 SwW Lead RK
DG QC DG




EATON METAL PRODUCTS COMPANY LLC

IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION

JOB NUMBER 5361-1
VESSEL SERIAL NUMBER
WELDER ID &
DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Nozzle N9B SLC #2 INSIDE OUTSIDE SLC #2
RFLWN to Shell cC JE I RS I
1D-5to0 1-3 SwW Lead RK
DG QC DG

Nozzle N9B SLC #2 OUTSIDE SLC #2

Pipe to RFLWN RK Jw I

1D-11 to 1D-5 Lead RK
DG QC DG

Nozzle N10 SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Shell RK JE I SwW I

1D-3to 1-3 Lead RK
DG QC DG

Nozzle N10 SLC #2 OUTSIDE SLC #2

Plate to RFLWN SwW SwW I

1D-16 to 1D-3 Lead RK
DG QC DG

Nozzle N10 SLC #2 OUTSIDE SLC #2

Plate to RFLWN SwW SwW I

1D-17 to 1D-3 Lead RK
DG QC DG

Nozzle N11 SLC #2 INSIDE OUTSIDE SLC #2

Coupling to Head RS RS | RS |

1D-8to 1-1 Lead RK
DG QC DG

Nozzle N12 SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Head RS RS I RS I

1D-4to 1-1 Lead RK
DG QC DG

Nozzle N13 SLC #2 INSIDE OUTSIDE SLC #2

RFWN to Pipe Jw Jw IV | W v

1D-1to 1D-12 Lead RK
DG QC DG

Nozzle N13 SLC #2 INSIDE OUTSIDE SLC #2

Pipe to Shell RS JE | RS |

1D-12to 1-2 RK SwW I cC | |Lead RK
DG SW I |QC DG

Nozzle N13 SLC #2 OUTSIDE SLC #2

Pipe to Repad RS RS |

1D-12 to 1D-13 RK cC I |Lead RK
DG sSw I |QC DG

Nozzle N13 SLC #2 OUTSIDE SLC #2 SLC #2

Repad to Shell RS RS | Air Test

1D-13to 1-2 SwW cC | |Lead RK
DG SW I |1QC DG DG

Boot SLC #2 INSIDE OUTSIDE SLC #2

Long Seam BS JW IV JW \%

MK# 1H-2 Lead RK
DG QC DG

Boot SLC #2 INSIDE OUTSIDE SLC #2

RFWN to Plate Jw Jw il JW 1

1H-1to 1H-2 Lead RK
DG QC DG

Boot SLC #2 INSIDE OUTSIDE SLC #2

Plate to Head Jw Jw IV | W I}

1H-2 to 1H-3 Lead RK
DG QC DG

Nozzle N14 POC #3 INSIDE OUTSIDE POC #3

RFLWN to Shell JS CD I NS I

1D-7to 1-2 Lead SA
AD QC AD

Nozzle N15A SLC #2 INSIDE OUTSIDE SLC #2

RFWN to Pipe RK Jw VI Jw \

1D-6 to 1D-10 Lead RK
DG QC DG

Page 3 of 6




EATON METAL PRODUCTS COMPANY LLC

IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION

JOB NUMBER 5361-1
VESSEL SERIAL NUMBER
WELDER ID &
DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Nozzle N15A SLC #2 INSIDE OUTSIDE SLC #2
Pipe to Shell RS SwW | JE |
1D-10to 1-2 Lead RK
DG QC DG

Nozzle N15B SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Boot RK Jw IV | W v

1H-5to 1H-2 Lead RK
DG QC DG

Nozzle N15C SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Boot RK Jw IV | W v

1H-5to 1H-2 Lead RK
DG QC DG

Nozzle N16 SLC #2 INSIDE OUTSIDE SLC #2

RFWN to Pipe Jw Jw Il Jw 1

1H-4 to 1H-6 Lead RK
DG QC DG

Nozzle N16 SLC #2 INSIDE OUTSIDE SLC #2

Pipe to Pipe Jw Jw Il Jw 1

1H-6 to 1H-7 Lead RK
DG QC DG

Nozzle N16 SLC #2 INSIDE OUTSIDE SLC #2

Pipe to Boot JW KE IV KE v

1H-6 to 1H-2 Lead RK
DG QC DG

Nozzle N17A SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Boot RK KE IV KE v

1H-5to 1H-2 Lead RK
DG QC DG

Nozzle N17B SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Boot RK KE IV [ Jw v

1H-5to 1H-2 Lead RK
DG QC DG

Nozzle N18 SLC #2 INSIDE OUTSIDE SLC #2

RFLWN to Head RK Jw IV | W v

1H-5to 1H-3 KE Lead RK
DG QC DG

Nozzle M1 SLC #2 INSIDE OUTSIDE SLC #2

RFWN to Pipe Jw Jw il Jw i

1C-1to0 1C-13 Lead RK
DG QC DG

Nozzle M1 SLC #2 INSIDE OUTSIDE SLC #2

Pipe to Head JW JE | JE |

1C-13t0 1-1 JE Lead RK
DG QC DG

Nozzle M1 SLC #2 OUTSIDE SLC #2

Pipe to Repad JE JE |

1C-13to 1C-14 JE Lead RK
DG QC DG

Nozzle M1 SLC #2 OUTSIDE SLC #2 SLC #2

Repad to Head JE JE | Air Test

1C-14t0 1-1 JE Lead RK
DG QC DG DG

Nozzle M1 POC #3 OUTSIDE POC #3

Plate to RFWN JB JB |

1C-6to 1C-1 Lead SA
AD QC AD

Nozzle M1 POC #3 OUTSIDE POC #3

Plate to RFWN JB JB I

1C-5t0 1C-1 Lead SA
AD QC AD

Nozzle M1 POC #3 OUTSIDE POC #3

Plate to Blind JB JB |

1C-4t01C-2 x2 Lead SA
AD QC AD

Page 4 of 6




EATON METAL PRODUCTS COMPANY LLC

Page 5 of 6

IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION

JOB NUMBER 5361-1
VESSEL SERIAL NUMBER
WELDER ID &
DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Nozzle M1 POC #3 OUTSIDE POC #3
Rod to Blind JB JB |
1C-8to 1C-2 Lead SA
AD QC AD
Nozzle M2 SLC #2 INSIDE OUTSIDE SLC #2
RFWN to Pipe JW JW il JW 1l
1J-1to 1J-13 Lead RK
DG QC DG
Nozzle M2 POC #3 INSIDE OUTSIDE POC #3
Pipe to Shell JS CD | NS |
1J-13to 1-3 Lead SA
AD QC AD
Nozzle M2 POC #3 OUTSIDE POC #3
Pipe to Repad JS CD |
1J-13to 1J-14 Lead SA
AD QC AD
Nozzle M2 POC #3 OUTSIDE POC #3 POC #3
Repad to Shell JS JS | Air Test
1J-14to 1-3 Lead SA
AD QC AD AD
Nozzle M2 POC #3 OUTSIDE POC #3
Plate to RFWN JB JB |
1J-5t0 1J-1 Lead SA
AD QC AD
Nozzle M2 POC #3 OUTSIDE POC #3
Plate to RFWN JB JB |
1J-6to 1J-1 Lead SA
AD QC AD
Nozzle M2 POC #3 OUTSIDE POC #3
Plate to Blind JB JB
1J-4 to 1J-2 Lead SA
AD QC AD
Nozzle M2 POC #3 OUTSIDE POC #3
Rod to Blind JB JB |
1J-8t0 1J-3 Lead SA
AD QC AD
Nozzle M3 SLC #2 INSIDE OUTSIDE SLC #2
RFWN to Pipe JW JW il JW 1]
1J-1to 1J-13 Lead RK
DG QC DG
Nozzle M3 SLC #2 INSIDE OUTSIDE SLC #2
Pipe to Shell RS SW | RS |
1J-13to 1-3 SwW | [Lead RK
DG QC DG
Nozzle M3 SLC #2 OUTSIDE SLC #2
Pipe to Repad RS SW |
1J-13to 1J-14 Lead RK
DG QC DG
Nozzle M3 SLC #2 OUTSIDE SLC #2 SLC #2
Repad to Shell RS SW | Air Test
1J-14to 1-3 RS | [Lead RK
DG QC DG DG
Nozzle M3 POC #3 OUTSIDE POC #3
Plate to RFWN JB JB |
1J-5t0 1J-1 Lead SA
AD QC AD
Nozzle M3 POC #3 OUTSIDE POC #3
Plate to RFWN JB JB |
1J-6 to 1J-1 Lead SA
AD QC AD
Nozzle M3 POC #3 OUTSIDE POC #3
Plate to Blind JB JB |
1J-4to 1J-2 Lead SA
AD QC AD




EATON METAL PRODUCTS COMPANY LLC

IN-PROCESS INSPECTION RECORD AND WELD MAP DESCRIPTION
JOB NUMBER
VESSEL SERIAL NUMBER

5361-1

WELDER ID &

DESCRIPTION FIT-UP PROCEDURE KEY VISUAL ACCEPT NDE ACCEPT/TYPE
Nozzle M3 POC #3 OUTSIDE POC #3
Rod to Blind JB JB |
1J-8to 1J-2 Lead SA

AD QC AD
Internals  Weir Plate SLC #2 OUTSIDE SLC #2
Plate to Shell JW CcC |
1E-3t0 1-2 RS | [Lead RK
DG QC DG
Internals  Vane Pack SLC #2 OUTSIDE SLC #2
Plate to Shell JW CcC |
1E-1to 1-2 RP | [Lead RK
DG QC DG
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1F-1to 1-2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1F-3to 1-2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1F-4to 1-2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1G-7t01-2-3 x2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1G-8to0 1-3 X2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA CD IX
1G-9to 1-3 X2 NS IX |Lead SA
AD QC AD
Internals Plate POC #3 OUTSIDE POC #3
Plate to Shell BA GG IX
1G-10to 1-3 Lead SA
AD QC AD
Name Plate POC #3 OUTSIDE POC #3
Plate to Head JS JS |
1-4t0 1-1 Lead SA
AD QC AD
Saddle Pad POC #3 OUTSIDE POC #3
Plate to Shell JS CD |
1B-8to 1-2 Lead SA
Left AD QC AD
Saddle Pad POC #3 INSIDE OUTSIDE POC #3
Plate to Shell JS CD |
1B-8to 1-2 Lead SA
Right AD QC AD

| = P1-P1-GMAWP-AL
Il = P1-P1-EM14KT-A
Il = P1-P1-EM14K1-A
IV = P1-P1-EM14K2-A
V= P1-P1-FCAW-AL

Page 6 of 6

WELD PROCEDURE KEY:
VI = P1-P1-GTAW-AL
VIl = P1-P1-GMAWP-STT-A
VIII = P1-P8-FCAW-AL
IX= P1-P8-GMAWP-A
X= P1-P8-GTAW-AL

Xl = P8-P8-GMAWP-A
Xl = P8-P8-GTAW-AL
Xlll= P8-P8-SMAW-A
XIv=

XV=
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Daily Coating Inspection Report Inspector: | Jake Mowat £ DFT Shect
Customer: ANADARKO | I~ NOR
Location: Pocatello, ID e
Description; 132" 1D Inlet Slug Ca. [‘, —
Requirements: See paint shest ™
Contractor: Airless Spec. #  5361-PS1
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Eaton Metal Products CO, L.1.C Date: % ' 1] .11 M{)’r W Th F S Su [Page /of ¢/
Job #: 5361~
DFT Measurement Worksheet Description: 132" 1D Infet Slug Ca.
Customer.  ANADARKO Inspector:  Jake Mowat
Location; Pocatello, 1D 0
Contractor:  Airless Spec.# 5361-PS1
ltem; ltem: 0
> Spot Readings > Spot Readings
Location: | @ | 4 | 5 | 3 |Total|%Min| Avg |FO%2%M & | 4 | 2 | 3 |Total|% Min| Avg.
A lowlsielaz [os 40 57 0A | sy | /o |53 |20 40 27
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0C | &t lss |y | {7l 40 v ¥ 0IC | wo | 9| sy | 2729 40[ 572
OD [ s | wy | g« | Ppal 40| 7 0D [z | 5 2| 5 ¥ 2¢2 4.0 -7
0lE _%‘fff; &—'ﬁf 5z |25 4.0 5o 0|E ;y SRNER 332 4.0 <3
Approx. | s et ~3600] /4.4 o] 2| Approx.  |a i 3600 (24| B9
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Reference Inspection Report Page# Reference Inspection Report Page#
ltem; Olltem: 0
- Spot Readings > Spot Readings
Location: 1@ | 4 | 2 | 3 |Total|% Min| Avg. [0 & 1 | 2 | 3 |Total|% Min| Avg.
OA ljoe| 79 |79 | 93] 4.0] &7 OIA | LA | g2 |wy |28 4.0 >t
0B [/e:[93 [97 2yl 405 < 0B sz 26ls/ [229] 40[»F |
0|C s | 5.7 | R | P 40| & ¢ 0|C o | 3| so T3 40| = ¢
0D [¢3 | 72 7|5y o | i1 4.0] ¢ OD j/su | 77| 9.7 |28 40/ 9%
0|E 2y 5"3 by |24% 40 YL O|E ﬂguf =;‘§ﬂ 59 |24 4.0 g.¢
Approx, |rioetE s 3600 b g S Approx. |mites o 3600|/ 274 o] g f
Sq/Ft Specnf‘ed DFT 5-10 mllslum Total DFT 5-10 mlis/um Sq/Ft Spemﬁed DFT 5-10  mils/um |Fotal DFT 5-10 milsfym
Reference Inspection Report Page# Reference Inspection Report Page#
ltem; 0]ltem: 0
- Spot Readings - Spot Readings
Location: 1@ | 4 | 2 | 3 |Total|%Min| Avg |°®%™ (& | 1 | 2 | 3 |Total|% Min| Avg.
OA w72 e oy luey| 40]i. 4 OJA | %] g2 | 57 |o05| 40| £§
OB s wles |95 |vuY 4.0| & ¥ 0B | ss&| so| &322 4.0] 5 ¢
0C /e, |5k |te .,;f? 4.0] g2 o|C el .97 2 g 40] 4,7
0D |z | ap | 23 | iLs 40| {; & 0|D L ¥l ey | er | 2o 40| b
OE‘ 3 NET Jye] 40 J32 0E [ & Lol 7 [ev M _40 EX
APProx. |- s = 3600} )7 < i 7 Approx. |= Cain 3600 ey gl A e
Sq/Ft Speczfed DFT510 mns;pm Total DFT 510 mils/um Sq/Ft Speclfed DFT510 mlis/pm Total DFT 510 mits/um
Reference Inspectton Report Page# Reference Inspectlon Report Page#
" DFT GAGE CALIBRATION RECORD.~ - - o2 |Comments,
Gage Type | a0e iN gllm?rt: amR | Adlust ?qpvzc E::t DFT This
Model mils Y| brr | coat Coat
L3yt | 7% e Kf § ‘ f‘ VRN ?
Coniractor's Signature Date
e ol i 57208
Customer's Inspector / Representative  Date / Inspector's Signature Date




. j—— 2 L ey

Eaton Metal Products CO, LLC ?{f;e#_ T ‘1 Y, IMTWTh)FS Su_ |P aifta‘éiﬁfn:f
Daily Coating Inspection Report Inspector: |Jake Mowat i  OFT€
Customer: ANADARKO iL NOR
Location: Pocatello, ID I
Description: 132" 1D Inlet Slug Ca. -
Requirements: See paint sheet ]
Contractor' Airless Spec. # 5361-PS1

"Notes - . : Hold Point inspections Performed

SSPC SPS Camrri@;gaLBIast Cleaning

aner - Coat, 50100 mils
SherwinJilliams-Macropoxy 646 Fast Cure Epoxy -

Cadsbad-GanysirTan.

’f)';:,*ﬁ)("_»_ S’”\ ‘(WJL \“sm‘* f""“‘?-w%' .:-,( &3 k(.\ [ F“
Advin A w e o HS TPovy asouifples

1‘" 1. Pre Surface PrepyCondition & Cleanliness
[™ 2. Surface Preparation Mbnitoring
= 3. Post surface Preparation/Cleaniiness & Profile
. 7 4. Pre Application Prepy/Surface Cleanliness
™ 5. Application Monitoring Mt Flm Thidkaess (WFT)
I 6. Post Application/Application Defects
| 7. Post Cune/Dry Film Thidkness (IDFT)

1"{\:\ R “ . R X
(ebe - e Al [T 8. Nonconfommenos/coredtive Adions Fdloaup
3 * 7 9. Hdliday Testing Fer 1.5.5 of APC Spec
O mcl MAY ofPd oy ares f\wﬂr{‘ Em Final lnspection }
h @Jc e . = ”f“f‘ *L(o doedf Approved By /W
T S e L Lo -Ambient Conditions - N e ST
Tlme (am or pm) ﬁ}, e
Dy Bulb Temp® (C/F) or Ambient FAYY-]
Wet Bulb Temp® (C/F) T R
% Relative Humidity Dle S
Surface Temp® (C/F) Min/Max
Dew Point Temp® (C/F) 1573
Wind Direction / Speed (mph) A0 e mphre 4 A mph mph mph
Weather Condmons 2 o LA
NN -TestexTape ' 7 - -7 |Start Time Finish Time Est. Sq/ft.
L‘?ﬁetsgffapﬁﬁEss -O-FILM™ HT ]F‘F’nmer ™ Intermediate r TODCoat' r TOUde
o te X-CJrS_fe : Generic Type: Qty Mixed:  &°¢ 54/
L e’.eﬁ?ﬁ?ﬂ”m i Manuf.: _sfrzusin wifiq-s + |Mix Ratios 4 7w f
2iE. 5 CHXO/2 XC l-'adafnUSA ; n - -
" Prod. Name: prov g glecfe wung|[Mix Method: 5~/ 1

Prod. # #t, 243220 Strain/Screen: {p = s o b

Color: |ibhod  @ra Material Temp: <4 °F

Kit Sz/Cond.: % gm-/ * Sweat-in Time 30 KinHrs

Shelf Life Zvmo Pot Life: o Minndrs

|
' ESS-O-FILM™ HT 7
v‘!;eavitsgil(apapclin ¥-Coarse ’
\ I; 15to4smd i
38t0 115 um

“Batch #'s |Reducer #: A~ |4,

N MaalaUSh -
; (c+xc)12 o . .

(A 7< m o%{‘i ff’-lﬂf Qty Added: A v PYQUGal

.estex PHESS O-FILM ™

Bewlestaxlaps. com H“r
=" 1 -
T ;ﬁ ‘ X:Coarse |
G 1.5t04.5m]
2,2 1 (c+xc;;2 3810115 yirg

x¢ W
log 2 adshus" f

(B) ¥ o I { 2 A %byVol: A~ wWw %
{C) Specific WFT Avg:Jaegs Mils
Reducer: Achieved WFT Avg.aFzsMils
Potirless/Conv, Spray ™ Bush ™ Roller

[~ Cther:

Average Profile in mils: mils

Surface Cleanliness & Profile Measurement <

K= Air Cearliness Check ROI Sepergtar Check

K ssPonNacESPE.  § b e werted, I* Filter Check / Replace [7 Agitatar Check
™ SSPO/NACE Spec/Ms Stas: PSI (A) 3 5K ¢)
PSI (B) \/
™ Specifiect mils avg./Achieved mils gjh — (\Q\ fc}
| Peainter's Signature Date
/fm&kf_’fé‘ %’ i
Customer's Inspector / Representative Date lnsp&ctors’ Signature Date
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Eaton Metal Products CO, LL.C ‘E;at;:f;f" !5\361M1 TWThFS Su
] 23 O : »
DFT Measurement Worksheet Description: 132" |D Inlet Slug Ca,
Customer,  ANADARKO Inspector; Jake Mowat
Location: Pocatelio, ID 0
Contractor:  Alrless Spec.# 5361-PS1
ltem: ltem: 0
> Spot Readings > Spot Readings
Location: 1 & | 4 | 2 | 3 |Total|% Min| Avg. [°F8%™ |8 | 1 | 2 | 3 | Total|% Min| Avg.
A | 2712 ea| Y| 12.0] (6.3 OIA 2|29 20 S Y] 1201 3
0B lred]|i%s] g lde-9] 12.0 15 e 0B /il /2 ¢)ipd| 5657 12014 %
O|C /79| fev|le.§ | ¢53 12.0] j..¥ O|C | 2w |f6 %] s S22 120) )7 7
OID [y B /s | e [ yy o] 12.0] 15+ OID | /v | e 2l v | Y e| 120|500
0|E ,~/ 7l WERE] A qq;‘ 12.0 Y. 7 0|E ,z;u e,“ =5 F 12.0 157
Approx. ~ 3400 234 Qs | Approx. LT =:3400] 473,85 22 | e €
So/Ft Spemred DFT15 35 mllslpm Total DFT 15- 35 milsfum Sa/fFt Specafed DFT15 35 ml[sipm Total DFT 15-35 mils/um
Reference Inspection Report Page# Reference Inspection Report Page#
Iltem: Olitem: 0
> Spot Readings > Spot Readings
Location: /& | 4 | 2 | 3 | Total|%Min| Avg. [P 18| 1 | 2 | 3 |Total|% Min| Avg.
0lA [i7:1 Ly lrey [ s34 | 120] 7% QA |i¥y e | bl /vy |d4y| 12.0] 1Y K
OB it % | /o2 |50 12.0] iu.7 OB lysma|pssl/e e 28] 1200457
OIC )5/ syt |/ | 3.4 12.0] i 0IC [l | s 2|r2e | GO Y| 12.0] na?
0|0 /5ol o ?lr7 7] <od| 12.0] K72 0D Jrw.3 | A% /0.5 ‘f?jﬂ 12.0[;% .2
0[E /ere dplise e q] 1200w o[E zyﬂ? w; AR 12.0 7
Approx. | N 3400] 294y 0 .3 Approx. |m.oie 3400|3532 %] - ISy~
SqffFt Spectred DFT 15-35 mllslum Total DFT 15-35 milsium|  Sg/Ft Speclred DFT 15- 35 milslpm Total DFT 15-35 mills/um
Reference Inspection Report Page# Reference Inspection Report Page#
ftem: Ofltem: 0
» Spot Readings > Spot Readings
Location: '@ | 1 | 2 | 3 |Total|%Min| Avg. [F°%%1N & 1 | 2 | 3 |Total|% Min| Avg.
olA |iselis o d sme| 4E5] 12.0[ e O[A |2t ve Y| n |s9] 120194
OB | aaglsz|ags|iant]| 12.0] 2¢ 0B |/ 7]rsslren| 45| 120| e
01C eyt | s il s9%|¥i S| 120[17.( 01C |,v5|s50|re F| ¥re| 120|559
0D |/22|ge¥|lpie| 7| 120149 oD /03 |vewlerz | 3wl 12.0] 11.%
OIE |/T @ g{f(}[?ﬁ 1y 120;&%-’ 0|E /f;?u/;‘?wé)' s"-ﬁ« 120 )59
Approx. |- .. i 3400078 7 oy s | Approx. re B R 3400|277 | 1| 1B
Sq/Ft Spemfed DFT15 35 mllsfpm Total DFT 15-35 mils/um Sq/Ft Speclred DFT15 35 mils/um |Total DFT15 35 milsfum
Reference lnspect:on Report Page# Reference Inspection Report Page#
Sl . DFT GAGE CALIBRATION.RECORD - v A Comments:
GageType | Gaue SIN s | B | Adist iﬂrzc EgsTt DFT This
Model mils Y | DFT | Coat Coat .
Pos kAL \\(\ e
B¢l | 190 6.7 SIS
\gocw (035"&,(“7 g D, 3 /7
Contractor's S|gnature Date
\Bi /vﬁ‘;:ﬁyf f
Customer's Inspector / Representative  Date Inspector's Gignature Date



jakem
Transparent Signature
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