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Standard Document Index

Project: Metering Skid Package

Customer: Encana

Customer PO: |P082552

NWP JO# : 10936-001

Completed Package Documentation

] FiNl REICASE COItIFICALE «.veveeeeeeeeeeeeeee e eee e e e e e e s e e s e s e s es e e e e s s es e e e s e s eesees e e es s

EShipping Manifest (Shipped Loose Item List)

RNV LT

E Pressure Piping Construction and Test Data Report (AB-83)
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|:| EleCtrical DOCUMENTATION ..coieveeie ittt e e e ettt e e e e e et seeesebba e seeses s eseessbanannsessensnnnnsenns
C]iTP’s 2T [T =T ) IR RSP

E HEater PErmit & REPOIT ...uiiiiiiiiii ittt e e s e s e et e e e e e s e sasasaabtaeaaeeeeesessessassssrraeeaaeesesens
[O] PDL (BOM) oottt ettt ettt sttt s e s e e seen e e sesas e s et eseeeseeneseseenanassesenseeeesas
[O]AS BUILT P&UID ..ottt sttt ns e s s ee s se st st e s sssnsesnsesntssneansnens

[O0] AS Built General Arrangement Drawing

[O] FUNCEION TEST IMIAP ovvuiviieiriiieeiieisie ettt s st s sttt nens
[O] MAterial TESt REPOILS ...ceuvuvuieirieeireeereireseieesee ettt sttt bbb

Welded Piping Documentation
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E o Ve Loy = Y ol =Ty AN T 1V P

[O] Post Weld heat Treatment Chart and Requirements
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Skid/Structural Documentation
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[O] As Built DFAWINES ...eeteeeeeiiiiteee ettt e ettt e s sttt e e e sttt e e s ab bt e e s aaab bt e e s s asbeeeesaasb b eeesseeeeaasnbaeesansbbaeeseanbeeeseenareeeas

Instrumentation and Other QC Documentation

E Meter RUN DOCUMENTATION ....oiiitiiiiiiiieeee et e e e s e s s e e e eeeas
Any other certificates that are sent with the instruments for this unit will be included in the manual .....

Instrumentation Operations and Maintenance Manual
Any documentation available for instrumentation as per PDL (BOM) will be included ............ccceeeennnieee.

[O] Instrument Warranty Information if any is included on the manufactures information ............oceevveeun...
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Issuing Authority: QA/QC Manager

Date of Issue: May 18, 2016
Rev Status: 3.0

INDUSTRIES LP

Document Template
Quality Control

FORM- Quality Control and Operations

Documentation List
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Quality Control Manual is supplied as Follows

Ell USB Manual Shipped with Unit

[O]1 Electronic Manual Emailed to Customer
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i Issuing Aufhbrity: QA/"QCHManage'r iHQu‘é‘Iity Control

Dateof Issue: June 9,2015 « - FORM-FINAL INSPECTION RELEASE
' - CERTIFICATE

e INDUSTRIES LP ~ Page 1of1

FINAL INSPECTION RELEASE CERTIFICATE

CUSTOMER: Encana

PRODUCT: 4" Dual Metering/Pump Package; | wo # 10936-001

Sour Service DATE:

FINAL INSPECTION DOCUMENTATION

REVIEWED BY: \_ﬂ%& ABCERREB S REJECTED:

STANDARD DOCUMENTATION REQUIREMENTS: (SEE DOCUMENTS REQUIREMENT LIST)

ADDITIONAL DOCUMENT REQUIREMENTS: (TO BE RECORDED HERE IF APPLICABLE |.E DOCUMENTS
PACKAGE REQUIRED BY CUSTOMER ETC.)

AN

Q.C FILE CLOSURE BY: \—’M L DATE: AN 20 2020

R =)
LOOSE COMPONENTS\R'E'QﬁIRED | PREPARED

SHIPPING MANIFEST REVIEWED FOR SHIPLOOSE ITEMS:

ves o mnitial £ NO [ Initial

PREPARATION FOR ngPMENTS | STORAGE

PREPARATION NEEDED / COMPLETED:
BOLTS/STUDS/TORQUED: Yes [/ Initial No L] Initial

PRESERVATION REQUIREMENTS COMPLETE: Yes ¥ Initial é No__ Initial

PIPING, VESSELS, TANK INTERNALS VERIFIED CLEAN: Yes w?/ Initial / No ] Initial
4

SIN # NWP-10936-001

SHIPPING INSTRUCTIONS

CUSTOMER PDL REVIEWED: YES __I Initial NO [ Initial

SHIPPING MANIFEST REVIEWED FOR SHIPPING INSTRUCTIONS:

YES ..} Initial NO 1 Initial
RELEASED TO INVENTORY: DATE:
RELEASED TO CUSTOMER:
/Au/m/ %Mﬂ DATE: Jawn. [7/2020

)

\\dog\files\Quality Assurance\QUALITY FORMS\Quality Control\Final Inspection Release Certificate.docx



Issuing Authority: QA/QC Manager

[ Quality Control

Date of Issue: April 2, 2019 FORM- Shipping Manifest j
Rev Status: 1
INDUSTRIES LP
' Page 1 of 1 ‘
SHIPPING MANIFEST
Work Order # 10936-001 Serial Number:
Description of Product: 4" Dual metering package Customer: Encana Corporation
Project Coordinator: Carter Freschette Date: JAN 08
QTY: UNIT ITEM DESCRIPTION LOCATION
1/ EA Man door canopy c/w teck screws Crott
4 v EA Louver hoods Ccole
3V EA 2' sight glasses Onit
BV | EA Wss. 7ubing vent
1. EA 3" vent
2/ EA Meter run handles & templates
1 EA Downspout
4 EA Batteries
]
Total Qty of ltems to be Shipped:
Locations:
W (Warehouse)
Y (Yard)
A (A-Fab)
U (Unit)
Is a third party release certificate required  Yes No
All parts are boxed/on pallets Yes No
There is no visible Damage Yes No
All openings are plugged Yes No
Building/Enclosure Sealed Yes No

Manufacturing Release
: QC Release £

Warehouse Acceptance./_‘/ég,;ul )
|A"Ad

\\fileserver»Ol\fiIes\Quality\Quality Control Documents\Forms\Quality Control\Shipping Manifest.docx



5205 - 49 Avenue
Beaumont, AB

T4X 1E4

Phone: (780) 929-8819

www.opticga.com

INSPECTION RELEASE

CLIENT Encana C/O OEL Projects | PROJECT  Duvernay g:JSI}ZEITBUTION TBD
P.0.TO 1 Dual Metering Skid | pg
- P082552 DESCRIPTION (Sour Service) w/o COMPLETION  Jan 2, 2020
VENDOR DATE
Fuel Gas
INSPECTION 4017 60 Ave., PO
VENDOR NWP Industries Joss— i]on 6280, Innisfail, §SSQS§L .
compLETiON  Jan 2, 2020
VENDOR . CONTACT oo DATE
contact  Jeremy Atkinson PH, Email 403-227-8331
Jeremy.atkinson@nwp.ca
VENDOR ESTIMATED
REFERENCE 10936-001 PROGRESS 100%
INSPECTOR OPTIC QA JOB# REPORT NO. RELEASE NO. RELEASE DATE
Ian Verville 19313 2 1 Jan 2, 2020
Item No. | Description
1 4” Duel Metering / Pump Packages Sour w/o Fuel Gas Scrubber

Vendor Rep. Signatur}MMDate Jon. 4/ 2020

Inspectors Signature ,_Qef... V., Date_Scu o [ 03¢

Optic QA Inc. INSPECTION RELEASE




Issuing Authority: QA/QC Manager

Date of Issue: March 29, 2018
Rev Status: 8 v

INDUSTRIES LP

Quality Control

FORM- Package/Product Assembly Travel Sheet

Page 1 of 2

Package | Product Assembly Travel
Sheet

Approved By:

=

Date:

aeT 7 (e

WO # 10936-001

Description: 4" Dual Metering/Pump Package; Sour Service

Drawing # 10936-001-P-000 R.0, 10936-001-G-000 R.0, W40638-B-01 R.0, W40638-B-02 R.0, 10936-PDL R.0

PRE HYDROSTATIC TEST:

REQ.

HOLD

EMPLOYEE
INT.

DATE .

Qc
INIT.

DATE

Thorough review of PDL and work instructions.

\/

AL

Dec (LY

~ All piping and sub-assemblies level, plumb, and square.

AL

Dec U//7

023/

JAN 17 2020

All structural stands and supports level, plumb, and
square. Welding complete with all exposed edges de-
burred with radius. (GWeld)

Threaded piping assembled as per NWP procedure:
Operational Procedure for Threaded Piping Assemblies.

< | <L | 2| <

AL

Dec it /7

Ensure all tubing connections are tight, and have been
initialled as per NWP procedure. (Instrumentation):
Operational Procedure for the Installation and Verification of
Tubing Connections Procedure.

QC “/Iq

/
\
/

Studs torqued as per NWP procedure arg-documented:
Torque / Bolting Procedure.

Decil)ig

JAN 17

020

If applicable verify with photos that vessel internal is
clean and free of debris. (QC)

Gasket surfaces on internal attachments free of runs. No
' excessive coating in bolt holes.

Dec [///‘?

All studs tight, centered in flanged bolt-ups, and identified
as per NWP Procedure:

DNec i L1

JAN 174

Operational Procedure for Package/Product Assembly

All unions tight and initialed off

Dec \/19

JAN 174

020
620

Function test valves for ease of operation and ability to
open and close without restriction

Dec /]9

JAN 117

Lock or plug all valves that are being tested against as
per NWP procedure:
Operational Procedure for Evaluating Valves and Subsequent
Safeguards Prior to Hydrostatic Testing

Dee /)4

Conduct P & ID check prior to flooding.

Dec \{/14

Dec.ll //7

Verify off-skid projections to +/- 3/8”, submit to QC for
stamping ‘AS BUILT’

<

Dec /(9

Dec.31/H4

Record Freezing point of Propylene Glycol = SQ °C

Dec.i2//4

Test area secured with erection of barrier.

Dec /19

Secure affidavit and select correct gauges. (1.5 — 4 times
test pressure)

Pre.(2//q

Threaded consumables counted and recorded for all Jobs
identified as ‘XXXXX-001’.

Assembly Supervisor/Lead Hand/final visual inspection.

e ’i&/l 9

Work area cleaned up and Package / Product ready for
Masking and Sandblasting.

< | 2| < | 2 | 2

Dec 13//4

220

\\dog\files\public\Quality Control Documents\Forms\Quality Control\Package - Product Assembly Travel Sheet Rev.8.docx




Issuing Authority: QA/QC Manager

Date of Issue: March 29, 2018
Rev Status: 8

Quality Control

FORM- Package/Product Assembly Travel Sheet

741

INDUSTRIES LP Page 2 of 2
POST HYDROSTATIC TEST: REQ | Holp |- SMELOVER I R DATE 9C DATE
All piping and sub-assemblies level, plum and square. A—L ]\‘?(. (3 /4 % jAN 1 7 2
o &
Hydrostatic test complete as per NWP procedure with J i o a4
affidavit and gauges returned to QC: \ ' '
See Section 16 of QC Manual. }g-L [5(( 13/19 /{ =< / l// i
Slowly and safely de-pressurizevsystem. v , L Nec 9/ N/A
Lo 7
De-water and blow down system ‘as per NWP procedure 4 4 Q ro N/A
for Draining Water From Hydro Tested Vessel Packages. Nec a//‘;'
Verify removal of all low drain plugs. v 4‘_ Veo 1B/(4 % JAN 1 7 2020
T [ 7 y -
. . y
Ensure all water is removed from the tested system. v m hﬂ{(_‘: .\5 / /4 ) /é\ J AN 1% ‘020
Hydrostatic test fittings removed and returned to storage. N é! T &//c// ‘N/A
Conduct pigging of coil and completion of report as - i
needed. a : A
All mounted equipment properly secured to package. v ‘ /,{‘ .'f‘.N 1 7 ZPZU
Confirm ladder bolts tight and thief hatch installation as b
needed. (Utility) i :
U-bolts tightened and visually identified. ) JL Ne /o IAN 17 2020
, - Nec@ga| f [N
Verify re-installation and tightness of high point vents and J ‘ . N
low drain plugs after adding RV antifreeze by circling and i : ; N,
initialing each point on the P&ID drawing. M t\p(« L 7‘/ #
Install all PSV's and discharge piping if applicable. Have J N ! i o
QC take pictures prior to packages.for ship loose. /V "
PRESSURE VESSEL INTERNALS
Verify that all removable internals have gaskets installed,
bolts are correct size, sealing washer installed and bolts v V M
torqued per IFC Drawings. .
Verify with photos that vessel internal is clean and free of
debris. s

Comments.

\\dog\fﬂes\public\QuaIity Control Documents\Forms\Quality Control\Package - Product Assembly Travel Sheet Rev.8.docx



Issuing Authority: QA/QC Manager

Date of Issue: July 26, 2018
Rev Status: 4

INDUSTRIES LP

Quality Control

FORM- Paint / Blast Final Inspection Checklist

Page1of1l

Sandblasting / Painting / Coating
Travel Sheet

Approved By:

=y

Date:

0T 72 4701

WO #: 10936-001

Description: 4"

Dual Metering/Pump Package; Sour Service

Drawing #:10936-001-P-000 R.0, 10936-001-G-000 R.0, W40638-B-01 R.0, W40638-B-02 R.0, 10936-PDL R.0

PRE-BLAST: REQ. | Hop | EMPLOYEE DATE e DATE
Thorough review of PDL Y v ' / J AN 1 7 2
All sensitive instruments, valve handles, tags, etc. o 7 N/A
adequately masked : :
All fIangé faces covered and protected V N/A
QOpen ends capped / plugged or masked A N/A
Removal of excessive grease and oils if required \/ N/A
Blast integrity recorded on Paint/Coating Report vV v/
POST BLAST: :
Al residual sand blown down and removed v W
Review painf colours and-painting requirements v /Ml
Potential moisture/rusting areas caulked Y V/ 4
Bottom of pipe(s) to support(s) striped (Assembly) Y _ N/A
Difficult and/or restricted areas striped N N/A
Column caps installed as required Y /144
Environmental conditions recorded on Paint/Coating Report v /}/ﬁ,
Visual inspection to verify full coverage, absence of runs o
and dry spray Y/
DFT’s recorded on Paint/Coating Report v va
Required foam insulation thickness on underside of skid //’
measured and recorded on Foam Application Report ‘/ / / DEC 1 7 ng % ‘,AN 1 7
Required foam insulation thickness on tank measured and &
recorded on Foam Application Report 1A
Visual inspection of elastomer coating for full coverage and // A
recorded on Foam Application Report
Ensure all masking material has been removed. v //A
Work area cleaned up and product ready for /7/ '
Building/Cladding if applicable v 1/ DEC 172019 na

Comments:

i \\dog\fiiés\public\QuaIity Control Documents\Forms\Quality Control\Sandblasting - Painﬁng - Céating‘Travel Sheet Rev.4.docx
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Mlvssuing Authority: QA/QC Manager

Date of Issue: April 12, 2017
Rev Status: 2

-

INDUSTRIES LP

Quality Control

FORM- Buildings Final Inspection Checklist

Page1of1

Building / Cladding / Insulating Travel
Sheet

Approved By:

s

Date:

/
07 1 2019

WO # 10936-001

Description: 4" Dual Metering/Pump Package; Sour Service

Drawing # 10936-001-P-000 R.0, 10936-001-G-000 R.0, W40638-B-01 R.0, W40638-B-02 R.0, 10936-PDL R.0

EMPLOYEE

QcC

Buildings: REQ. | HOLD INT DATE INIT. s
Thorough review of PDL and Building Material Over Counter /// ne [0/ ’
Pick sheet v v p /g D L (7/// / jAN 17
: ' ] v
Skid leveled and adequately supported vV \// { N/A
_Perimeter C channel properly attached ) v ( N/A
Verify panels to be installed level, plumb, square and of
same colour/shade/finish v \/ / JAN 1 7
Inspect panels for no gap, and comer/roof connections are q / 4
tight : V /
Lifting Lugs — Verify no lifting sling interference with bunldlng < \/ 4 _
components v j :
Correct installation of windows, drain at bottom, ‘and N \/ o [iOF ’
functional ease of operation .
e ) v
Building louvers and patches are square, tidy and sealed. v \/ /
Doors installed level and plumb with all hardware, and N \/ 17
functional ease of operation / . /
4
Visual inspection of ice rakes if required \l \/ / /
’ 2
All building envelope breaches are caulked inside and.out v \/ } Y //{ .‘AN 1 {
Building Material Over Counter Pick complete and submitted y ’
to Warehouse v /L/ /)L iz
Cladding: .
Thorough review of PDL and Building Material Over Counter
Pick sheet . /\//f /‘/ﬂf N/A
Skid leveled and adequately supported /‘//4. N/A
Cladding installed and sealed correctl
g y N /A— M

Banding is orderly, tight, and cut close to clamps

Nk

/v

Visual inspection of expansion tank if required

NG

i

Building Material Over Counter Pick complete and submitted
to Warehouse

i

N/A

Work area cleaned up and product ready for E & | if
applicable

Nt

N/A

Comments:

2020

2020

2020

\\dog\files\public\Quality Control Documents\Forms\Quality Control\Building - Cladding - Insulating Travel Sheet Rev.2.docx )



Issuing Authority: QA/QC Manager

Date of Issue: April 12, 2017
Rev Status: 2

INDUSTRIES LP

Quality Control

FORM- Instrumentation Final Inspection

Checklist

Page 10f1

Instrumentation Travel Sheet

Approved By:

=3
res

Date:

0CT 2 12018

wo # 10936-001

Description: 4" Dual Metering/Pump Package; Sour Service

Drawing # 10936-001-P-000 R.0, 10936-001-G-000 R.0, W40638-B-01 R.0, W40638-B-02 R.0, 10936-PDL R.0

EMPLOYEE

QC

020

020

20

Instrumentation: REQ. | HOLD INT. DATE INFE DATE
Thorough review of PDL, P & ID, and work instructions. v v / JAN 172
- 14
Verify tubing weights and grades as per NWP procedure. v / /
Confirm all instruments match NWP PDL description to
include make, model, serial number, range, set pressure, vV
etc.
4
Review of Client specifications if applicable. / ,
All instruments installed as per NWP procedure and J ; &
industry recognized practices. ) /
All tubing lines installed level, plumb, and square and 4 v
supported per NWP procedure.
Verify instruments and tubing does not obstruct lifting slings 7.
if used on lifting lugs. /Z
Verify instruments and tubing do not obstruct operatlon of i, / )
valves, equipment, and process piping. //{
All tublng lmes and connections are free of scratches and 7
not collapsed. v ,/ JAN 1 7
7
Test area secured with erection of barrier. vV N/A
Secure affidavit and correct gauges. (1.5 — 4 times test 4 i o
pressure) Sond/2o
Function/Pneumatic/Hydrostatic test complete as per NWP 4 N v
- QC Manual and procedures. Jon. g/ 90
Test affidavits and gauges returned to QC. v U/{ jM‘Q/g-O
Reinstallation of instrument tubing after testing as per NWP 7 ;
procedure. v / JAN 1 7 2
All vents terminated 1m minimum from any building . ¢
openings as per NWP procedure. /
All vents are 1.5 meters minimum from any electrical boxes " =
) as per NWP procedure. /
All tubing lines exiting building bent down at 45° and sealed y i )
as per NWP procedure. /
7
All building envelope penetrations caulked neat and tidy,
both inside and out. v ' JAN 1 '7 2020
Work area cleaned up, Instrumentation complete. V N/A

Comments:

\\dog\filés\public\QuaIity Control Documents\Forms\Quality Control\Instrumentation Travel Sheet Rev.2.docx



Issuing Authority: QA/QC Manager

Quality Control

Date of Issue: March 29, 2018

Rev Status: 5 NWP Checklist

INDUSTRIES LP

FORM- Instrumentation Final Inspection

Page 10f1

Approved By:

Electrical Travel Sheet

Date:

/77/7
v
- 1712618

wo # 10936-001 Description: 4" Dual Metering/Pump Package; Sour Service

Drawing # 10936—001-P-000 R.0, 10936-001-G-000 R.0, W40638-B-01 R.0, W40638-B-02 R.0, 10936-PDL R.0

Electrical:

REQ.

HOLD

EMPLOYEE
INT.

DATE

Thorough review of PDL, P & ID, and work instructions

v

\/

Confirm all electrical components match NWP PDL description to include
make, model, serial number, etc.

R

. Review of Client sbeciﬁcatidns if applicable

All electrical components installed as per NWP procedure and Canadian
Electrical Code

All conduit lines sized according to service, application, and Canadian
Electrical Code.

All conduit lines inStaIIed level, plumb, square, and supported per NWP
procedure and Canadian Electrical Code.

Verify electrical components do not obstruct lifting slings, if used on lifting
lugs.

Verify electrical components do not obstruct operation of valves,
-equipment, and process piping

Secure test affidavit and required meter and perform Loop Check test

Securei test affidavit and required meter and perform Megger Check test

- Return of affidavits to QC

Re-terminate electrical components as per NWP procedure

Confirm covers replaced on fittings after test

Ensure all labels are heat shrunk

All seals tagged and identified as ‘NOT PACKED & POURED’

Lamacoids installed as required

All junction boxes clean and free of debris

All teck connections checked for tightness & initialed.

Package is properly grounded and/or bonded. Metal shavings removed
off skid.

FAT Test if applicable

_ All building envelope penetrations caulked neat and tidy, both inside and
out ] ;

Work area cleaned up, Electrical complete

% /1/0* in }9@9(.

E & | Supervisor (or delegate) Final Review:

- Date:

QC Final Review : QC Inspector:

Date: .

.\\dog\files\public\Quality Control Documents\Forms\Quality ControI\EIebtrical Travel Sheet Rev.5.docx




Issuing Authority: QA/QC Manager

Date of Issue: April 12, 2017
Rev Status: 1

INDUSTRIES LP

Quality Control

Checklist

FORM- Utility / Finished Product Final Inspection

Page 1 of 2

3

=

Utility / Finished Package / Product
Travel Sheet

Approved By:

Date:

/W

WO # 10936-001

Description: 4" Dual Metering/Pump Package; Sour Service

Drawing # 10936-001-P-000 R.0, 10936-001—(3-000 R.0, W40638-

B-01 R.0, W40638-B-02 R.0, 10936—F’DL R.0

20

20

REQ | HoLp | EMPLOYEE DATE e s DATE
Thorough review of PDL and work instructions v //5/ JAN 0 8 2020 / JAN 17
. L 5 v
NWP decal on door, square, level and tidy // JAN 0.8 2020 /\ JAN 17 1020
All instruments installed and tubing complete as per both P VAR : b
& ID and NWP procedure / jAN 1 7 2 20
All electrical installations complete as per both P & ID and 4
NWP procedure v lin
Test area secured with erection of barrier
o N/A
Function/Pneumatic/Hydrostatic test complete as per NWP q
__QC Manual and procedures ’.So-nﬂ./j‘(?
Affidavits and gauges returned to QC ﬂa«n/?- /ﬁb
Reinstall instrument tubing as per NWP procedure jAN 1 ’7 2{120
Re-terminate electrical as per NWP procedure “ AN 1 " zu
Verify removal of all low plug drains /) JAN 0 8 2020 JAN 17

020

If applicable, tank installation of internals complete with
photos for verification

If applicable, verify all change orders complete and signed
~ off

JANG § 200

JAN 172

20

All openings either plugged or capped

4

All flanges on outside of building covered as per
Customer's specification

(

All tubing I‘ines exiting building bent down at 45° and sealed
off with electrical tape

Y

Threaded or Welded vents pointing down complete with
screens.

|
\
)

)

Drains clean and either plugged or capped

JAN 17 4

020

If product/package internally coated, all removable
attachments installed

JAN 0 8 202

Tank is clean and free of debris with condition of tank
recorded on.photos before installation of manway cover

Touch up paint as required

. Floors clean and painted if required

< | 4| 2| 2 | 2| 2| 2| 2| e | 2| 2| | || || 2] 2| ]| | <

JAN 0 8 2020

\\dog\files\public\Quality Control Dgcuments\Forms\Quality Control\Utility - Finished Package - Product Travel Sheet Rev. 1.docx



Issuing Authority: QA/QC Manager

Date of Issue: April 12, 2017

Quality Control

FORM- Utility / Finished Product Final Inspection

020

Rev Status: 1 Checklist
INDUSTRIES LP Page 2 of 2
EMPLOYEE QcC
REQ | HOLD INT. DATE INIT. . ADA/:xTE N
Windows clean and locked for shipping V /,///// . JAN 0 8 2020 /\ £h
Ship loose PSV's secured in the upright position v ’/f /}"7 /{/A'
Ship loose items preserved in a neat and orderly fashion Y, !
complete with an itemized list v 7/’/ JAN 0 8 2020 / IAN 1
All ship loose items painted and accounted for to include J //// f ~ T
ladders, platforms, stacks, etc. . / 7
Shipping Manifest endorsed by members of Manufacturing, " A y /4 v
Quality Control, and Warehouse V/ 7/ /’
' ) v
Photos taken and ownership transferred to the Warehouse v 1, \ //\ \
L
Package / product ready to ship V ar) _
: : - vl .
Work instructions retrieved and returned to Document //’/
| i J /) (mwosm /S [aAN 174

Comments:

\\dog\files\public\Quality. Control Documents\Forms\Quality Control\Utility - Finished Package - Product Travel Sheet Rev.1.docx



the pressure equipment safety authority

AB-83 2016-07

PRESSURE PIPING CONSTRUCTION AND TEST DATA REPORT

In accordance with the provisions of the PESR Section 31(1)

Field Construction [];
Partial Data Report [] (from one ABSA- authorized Contractor to another
ABSA- authorized Contractor).

Shop Construction X
Final Data Report [X]:

Complete both sides of this Form

1. Constructed By: NWP Industries LP Owner’s Job No: 10936-001
(Name of ABSA authorized primary contractor or subcontractor)
4017 60th Ave Innisfail AB T4G 159
(Address)

Certificate of Authorization Permit No. AQP-1253 Expiry Date: Feb 12,2021

2. Constructed For: OEL Projects Ltd.
(Name of primary contractor if different from above)
2711 - 39 Ave NE Calgary, Alberta, Canada,T1Y 4T8
(Address)

Certificate of Authorization Permit No. AQP-NA Expiry Date: NA

(Required when the primary contractor undertakes some/all of the quality functions, ¢.g., NDE, PWHT, Tie-in, fabrication, hydro test, final assembly etc.)
3. Owner: Encana Corporation 500 Centre Street SE Calgary AB T2P 2S5

(Name and address)
15-03-61-24 W5M
(Location of installation)

Certificate of Authorization Permit No. AQP- NA Expiry Date: NA

(Required when the owner undertakes some/all of the quality functions, e.g., NDE, PWHT, Tie-in, fabrication, hydro test, final assembly etc.)
4. Piping Design Alberta Registration No.: PP-NA

(Required if aggregate piping volume is over 0.5m’)

5. Design Responsibility: Owner [J; Contractor [
6. WP No.: WP-1604.2 ; Company: NWP Industries LP Owner’s WP No. (If used): WP-NA

(Alberta Registration No.)
Spec No(s). used: NWP-3, 4, 15

(Alberta Registration No.)

; Owner’s Spec No(s). (If used): NA

7. Code: ASME B31.1 Non Boiler External Piping [J; ASME B31.1 Boiler External Piping [7;
B31.5 O; B31.9 O; CSA Z662 Steam Pipelines [7;
ASME B31.3 X - Service Category: Normal X, D [, M [, High Pressure [J; Severe Cyclic Condition [J

High Purity O
Drawing No. l"‘]L/lid Des. IIZ;:[I)gT’l l’l'§§:*}ll‘c Test l’ivpc Mat'l A | Pipe NPS & l"]:txlgc‘ PWHT/ ,
Rev. No. (An/Stm. Press. l'est ; Spec. & . ] Material & Preheat NDE
) - . (Max. & . Medium | in Schedule ’ - .
Line No. Ete.) psi Min.) psi Grade Rating Temp. F
10936-001-B- | Hydrocarbons | 1480 | 100 /-20 2220 Propylene SA-106-B 18 |270.049 WT|  SA-105N 1150 /50 ) 100% RT
2100 Rev 0 100/ -49 glycol & | SA-333-GR6 1" XXH SA-350-LF2- 100% M'T
PG-47-C-80A- water SA-213 316L 4" SCH80 CLI Fw
200, 201, 202 CL600 10% HT
100% VT
10936-001-B- | Hydrocarbons | 1480 | 100/-20 2220 Propylene SA-106-B 18 1270.049 WTI] SA-105N 1150 /50 | 100% RT
2200 Rev 0 100 / -49 glycol & | SA-333-GRo6 1”7 XXH SA-350-LF2- 100% M1
PG-4"-C-80A- water SA-213 316l 47 SCH80 CLI W
203, 204, 205 CL600 10% HT
100% VT
10936-001-B- | Hydrocarbons | 1480 | 100 /-20 2220 Propylene SA-106-B 1/8 47 SCH80 SA-105N 1150/50 | 100% RT
2300 Rev 0 100 / -49 glycol & | SA-333-GR6 SA-350-112- 10% HT
PG-47-C-80A- water CL1 100% VT
206 CL600
10936-001-B- | Hydrocarbons | 1480 | 100/-20 2220 Propylene SA-106-B 1/8 87 SCH80 SA-105N 1150 /50 | 100% RT
2400 Rev 0 100/ -49 glycol & | SA-333-GR6 SA-350-1F2- 10% HT
PG-87-C-80A- water CLI 100% VT
207 CL600

Constructed by

: NWP Industries LP

Owner’s Job # 10936-001

Page 1 of 3



AB-83 2016-07

10936-001-P- | Hydrocarbons [ 1480 | 100 /-20 2220 Propylene SA-106-B 1/16 1" SCH160 SA-105N NA/NA | 100% VT
000 Rev 0 glycol & CL600
PG-17"-W-160A- water
208, 209
10936-001-P- | Hydrocarbons | 285 100/ -20 2220 Propylene SA-106-B 1716 {27 0.049 WT| SA-105N NA/NA | 100% VT
000 Rev 0 glycol & | SA-333-GR6 17 SCH80 C1L.600
D-17-C-80A- water SA-213 3161
500
10936-001-P- | Hydrocarbons | 250 100 /-20 275 Air SA-106-B 1/16 | 3/870.035 WT NA NA/NA | 100% VT
000 Rev 0 100/ -49 SA-333-GR6 17 SCH80
FG-1"-W-80A- SA-213 316L
705
10936-001-P- | Hydrocarbons | 250 100 /-20 275 Air SA-213 3161 0 Y27 0.049 WT NA NA/NA | 100% VT
000 Rev 0 100/ -49
BH-111
BH-112
10936-001-P- Chemical 1440 | 100 /-20 2220 Propylene | SA-213 316L 0 27 0.049 WT NA NA/NA | 100% VT
000 Rev 0 100/ -49 alycol &
P-111 water
P-112
10936-001-P- Chemical 3626 | 100/-20 5439 Automatic | SA-213 3161 0 3/870.065 WT NA NA/NA | 100% VT
000 Rev 0 100 / -49 transmission
P-113 fluid

Constructed by: NWP Industries LP

Owner’s Job # 10936-001
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Partial Data Reports certified by sub-contractors are listed below and attached to this Data Report []
Dwg. No. Sub-contractor AQP No. Expiry
(with Rev. No.) (Name) (if from Alberta)| (if from Alberta)

No. Line No. Spool No.

Remarks: For partial data report provide information about the code work that was not completed by the subcontractor (e.g.,
hydrostatic test, PWHT etc.). For final data report provide information about the code work that was not completed by
subcontractors and subsequently completed by the primary contractor (e.g., hydrostatic test of entire assembly, PWHT etc.)

Endorse certificate ‘A’ or *B’

A. CERTIFICATE OF COMPLIANCE B. CERTIFICATE OF COMPLIANCE

Signed by the subcontractor when supplying this certificate as a

Partial Data Report

We certity that the statements in this Data Report are
correct and that materials, construction and
workmanship of the piping fabrication conform to the
registered quality system and the applicable Piping

Signed by the primary contractor when supplying this certificate as a
Final Data Report

We certify that the statements in this Data Report

are correct and that piping job no. 10936-001

described in this Data Report was constructed in
accordance with the Province of Alberta Safety

de(s).
code(s) Codes Act and Regulations, and applicable

Date:
- Contractor ASME Piping Code(s).
‘ Date:Jan 2, 2020

NWP Industries LP

Contractor

Print Authorized Representative’s Name Signature

Jeremy Atkinson /

Print Authorized Representati

This certificate is not valid unless it forms part of a Signature

Final Data Report signed by Primary Contractor

CERTIFICATE OF INSPECTION

I, the undersigned, employed by Encana Corporation have veritied that all required
examination and testing has been completed, and inspected the piping described in this construction data report to the
extent necessary to be satistied that it conforms to all applicable examination requirements of the Code and of the
engineering design, and state that, to the best of my knowledge and belief, the contractor has constructed this piping in
accordance with the Alberta Safety Codes Act and Regulations. By signing this certificate neither the inspector nor his or
her employer makes any warranty, expressed or implied, concerning the piping described in this construction data report.
Furthermore, neither the inspector nor his or 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: Jan 2, 2020 Date:

Ian Verville
Owner’s Inspector Name (please print)

g v, f‘(;
[CVOR VRSN, 97

Owner’s Inspector Signature:

ABSA Safety Codes Officer (please print)
(BOILER EXTERNAL PIPING ONLY)

ABSA Satety Codes Officer’s Signature

Current version of this Form may be obtained from www.absa.ca

Owner's Job # 10936-001 Page 3 of 3

Constructed by: NWP Industries LP



Issuing Authority: QA/QC Manager A, Document Template 2013
] : | Quality Control

Date of Issue: ISec 6,2017 FORM-Hydrostatic test affidavit
Rev Status: 11.0

INDUSTRIES LP Page 1 of 1

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

Customer: Encana Corporation Jo# 10936-001
Project: Dual metering / pump package function test Project#
Test Pressure: 275 PSI AIR, 2220 PSI HYDRO, 5439 PSI HYDRO Hold Time: 15 minutes

Code Requirements: ASME B31.3 NFS 2016 edition
i /

All Personnel Advised of Test £] Al Signs & Flagging Posted T

Prior to FI"IWg Fitting/Hoses & gmponent Meet Required Test Pressure, Pressure Test Examination Guide Completed
Initials: M\, Supervisor: Tester: [\)(,\Hr\a Date: 02/01/2020

Product Description:

1. FG-1”-W-80A-705, BH-111, BH-112, ALL ASSOCIATED INSTRUMENT TUBING = 275 PSI AIR
2. P-111, P-112 PUMP DISCHARGES, FE-1111, FE-1121 TUBING DRAINS = 2220 PSI HYDRO
3. P-113 PUMP DISCHARGE = 5439 PSI HYDRO

/

50% Test Pressure Leak/Systems Check Completed Iﬁ

1. 50% =138 PSI
2. 50%=1110 PSI
3. 50% =2720 PSI

Test Temperature: oF

Equipment Drained & Flushed to Prevent Freezing: ves: [ No: []

*See NWP Procedure for Draining Water from Hydro Tested Vessel Package*

Start Time: Finish Time:
{2200 am [0 P

Test Gauge Identification # Pressure Range Calibration Date

NWPG- 600 — 7 0-600 PSl uly. 30 /2030

NWPG- 600 — & 0-600 S YJy. 230/ 4620

NWPG- 5000— 35 0-5000_PSI ou. 2/ 20J0

NWPG- 5000 — 4D 0-5000 PSl Toly.l6 / 20320

NWPG- 10000 — |§ 0-10000 PSI Ton.2Y/ Jo 20

NWPG- 10000~ |4 . 0-10000 PSI Moch. 21~ 2020

NWPG- PSI

NWPG- PSI

Test By: Neblan Wlaccete Date: 02/01/2020

NWP Representative:  /zzsng A w0 e Date: 02/01/2020

Customer Representatife: Toudy Vepuilie Date: 02/01/2020

\\fileserver-01\files\JOB ORDERS\Encana\10936 - 4 In. Dual Metering - Pump Skids, Sour WO FGS (QTY 1)\QC File\QC - FINAL
DATA PACKAGF\10936-001\NDF\10936-001 .docx
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DEC 2 2 2018

14D Inspections Ltd.

E4, 5560 45 Street, Red Deer, AB T4N 1L1
P.877.617.8776 F.866.801.7639
www.ijd.ca
permits@ijd.ca

permiT#_IN19- 235@1

GAS PERMIT APPLICATION FORM 1
Application Date (mmdaryyyy):

INSPECTIONS LTD.

Permit Applicant: 0 Owner O Contractor

New Home Warranty No.(if appiicable):

Estimated Project Completion Date (mmvddiyyy):

Owner Name: NWP Industries LP.

Mailing Address: 4017 60th Ave, Box 6280

City: Innisfail

Province: ag Postal Code: T4G-1S9

Phone: 403-227-4100

Cell: Email: holly. mayhew@nwp.ca & jeremy.atkinson@nwp.ca Fax: 403-227-4102
Contractor Name: NWP Industries LP Mailing Address: 4017 60th Ave, Box 6280
City: Innisfail Province: A Postal Code: T4G-1S9 Phone: 403-227-4100
Cell: Email: Fax:
Project Location- Municipality:  Innisfail Subdivision/Hamlet:
Street/Rural Address: 4017 60th Ave _ Unit: lot 11  Block: 69 Plan: 7921753
Legal Subdivision: Part of: Section: Township: Range: West of: M
Directions:
Description of Work: _Catalytic Infared Heater, NWP Job number: 10936-001
[0 Work has not started 1 Work is in progress & Work is complete
| TeeGreoer | tweorwom | NumeeRorouren | menauknon
O Residential New construction Furnaces: & Natural Gas 0 Propane
O Multi-family O Renovation Water Heaters:
O Farm O Addition Fireplaces: Name of Gas Supplier:
O Commercial O Manufactured Home/RTM Dryers: No. of Tank Sets:
Industrial O Garage/Shop Boilers: O New [ Existing
O Institutional O Basement Development Unit Heaters: Tank Size:
O Other O Appliance Replacement BBQ’s: Serial No.: 587489
O Refill Centre O Grain Dryer Ranges: 587488
O Service Reconnection Secondary Gas Lines:
O Temporary Heat Other. 2 Total BTUs: 40 000
O Other: Total__ 2 (Commercial only)

Permit Applicant Declaration: The permit applicant certifies that this installation will be completed In accordance with the Alberta Safety Codes Act and Regulations and work wil
The permit applicantfowner acknowledges that as per Section 12(2) of the Alberta Safety Codes Act, gt ook
evaluations and Investigations including but not limited to a decision relating to thelr frequency and the

o lnspectiqns Lid. Is not l|§ble for any decislon related to the system of Inspections, examinations,
manner in which they are camied out. F.0J.P, Notification: Personal information is collected under the

authortty of Section 33(c) of the Alberta Freedom of Informafion and Protection of Privacy Act and will be protected under Part 2 of that At and section &3 of the Safety Codes Act. It wil be used for processing
permit applications, issuing permits, safety codes compliance monitoring vmﬁon. This permit expires In 1 (one) year from date of issuance unless an extension is requested in writing prior o expiration

—

?ranted by the Safely Codes Officer or Jurisdiction having Authority.,

% -
L 14T ./15(‘4/’/ OR x
Journeyman's Name (print) } H s Signaturs (b permit only) H Decleration: By
signing this | hereby certify that |
Joumeyman's Certication Noz gning y certify that [ own/will own and occupy this dwalling.

Permit Fees

Total Cost: $ lm «60
Purchase Order No. 747198
Expiry

PemitFee: 5| D5 .00 sccley: 5. Y, 90
SCC levy 4% of the permit fee with minimum of $4.50 and a maximum of $560.00

O Cash [ Debit [ Cheque DI Credit Card: INVOICED
—

Permit Validation Section: (fo be completed by the Permit Issuer) B

Special Conditions:

Other Permits Required (under separate appiication): O Building [1 Electrical [ Plumbing I PSDS

Permit Issuer's Name: !\\ . E.N@LEZ Permit Issuer's Signature: /)/ Idu[{y/
Designation No.: "Pal(p 1S Permit Issue Date (mm/ddiyyyy): v DEC 213 zmg




INNISFAIL

GAS PERMIT

4943 53 ST
INNISFAIL, Alberta \
T4G 1A1 A Permit Number: IN19-233G
Ph: (403)227-3376 File Number: 1801JD-19-G0134
Fax: (403)227-4045 t N N l S F A | L Permit Issued: Dec 23, 2019
Toll Free:
Applicant Contractor wner
Name: NWP INDUSTRIES LP NWP INDUSTRIES LP NWP INDUSTRIES LP
Address: 4017 60 AVE BOX 6280 4017 60 AVE BOX 6280 4017 60 AVE BOX 6280
INNISFAIL, ALBERTA INNISFAIL ALBERTA INNISFAIL, ALBERTA
T4G 159 T4G 1S9 T4G 159
Phone: (403)227-4100 (403)227-4100 (403)227-4100
Cell: (403)304-9945 (403)304-9945 (403)304-9945
Fax: (403)227-4102 (403)227-4102 (403)227-4102
Email: holly.mayhew@nwp.ca;jeremy.atkinson@nwp.ca holly.mayhew@nwp.ca;jeremy.atkinson@nwp  holly.mayhew@nwp.ca;jeremy.atkinson@

.Ca

nwp.ca

Project Location:
4017 60 AVE

INNISFAIL
L:11 B:69 P:7921753

Description of Work

Description of Work: CATALYTIC INFRARED HEATER-NWP JOB #10936-001, Total # of Outlets: 2, Person Performing Work: Contractor

General Permit Conditions:

This permit expires 18 months from the date of issuance unless an extension is requested in writing prior to expiration and
granted by the Safety Codes Officer or Jurisdiction having Authority.

As the permit applicant, it is your responsibility to call for inspections at the appointed time.
If you are unsure of when an inspection needs to take place, please contact us at 1-877-617-8776.

NicoleEngler

_Digitaliy signeg by Micole Engler

Issued By:
D Inspections Ltd.

Nicole Engler
SCO Number: 229204
DOP Number: PO0009615

E4, 5560-45 Street

Red Deer, Alberta

T4N 1L1

Ph: (403)346-6533

Fax: 1-866-801-7639
Toll Free: (877)617-8776

The personal information provided as part of this application is collected under section 43 of the Safety Codes Act and sections 303 and 295 of the Municipal
Government Act and in accordance with section 32(c) of the Freedom of Information and Protection of Privacy Act. The information is required and will be used for
issuing permits, safety codes compliance verification and monitoring and property assessment purposes. The name of the permit holder and the nature of the permit

is available to the public upon request.



1JD Inspections Ltd.
E4, 5560 Red Deer, AB T4N 1L1

Gas Site Inspection Report

Tel: 1.877.617.8776 PERMIT # IN19-233G
Fax: 1.866.801.7639 eSITE # 1801JD-19-G0134
permits@ijd.ca
Applicant: Owner: Project Location ;
Name: NWP INDUSTRIES LP Name: NWP INDUSTRIES LP INNISFAIL
Address: 4017 60 AVE BOX 6280 Address: 4017 60 AVE BOX 6280 Civic or Rural Address:
INNISFAIL, ALBERTA INNISFAIL, ALBERTA 4017 60 AVE
T4G 189 T4G 1S9
Email: holly.mayhew@nwp.ca;jeremy.at | Email: holly.mayhew@nwp.ca;jeremy. | LSD:
kinson@nwp.ca atkinson@nwp.ca
Phone: (403)227-4100 Phone: (403)227-4100 Lot/Block/Plan:L:11 B:69 P:7921753
Fax: (403)227-4102 Fax: (403)227-4102
Description of Work: CATALYTIC INFRARED HEATER-NWP JOB #10936-001
[JROUGH-IN X FNAL [ OTHER
Observations/Code Violations COd.e Section
Version
Catadyne heaters.
Piping- stainless steel-ok.
Venting-type C-ok.
LPG-ok
Jerry Bond D2391/92. Q?j > Jan 8, 2020.
e
S.C.O Name (Print) Designation # @ Signature Date
[ The work is progressing; OK to proceed.
The work complies with the intent of the Safety Codes Act and applicable regulations. No further site inspections are required.
L] Unable To Enter. Please contact our office as a site inspection is due. O Permit has expired.

[J The above noted code violations must be completed and/or corrected to comply with the S.C.A. | Rough-In not applicable to scope of work

E VERIFICATION OF COMPLIANCE IS REQUIRED ( To be completed by the person responsible for the work). Please sign below when corrected and/or completed
and return to ND Inspections as soon as possible. Failure to comply with the Safety Codes Act can result in fines.

| | I
Name (Print) Title (Owner, Contractor, etc.) Signature Date

Acceptance of Verification of Compliance (To be completed by the S0) Owritten  Tlverbal  [JSCO Site Inspection [ Picture/Video

| | l

SCO Name (Print) Designation # SCO Signature Date

WD Inspections Ltd. is not liable for any decision related to the system of inspections, examinations, evaluations and investigations including but not limited to a
decision relating to their frequency and the manner in which they are carried out. If you have any questions regarding this report please contact 4D Inspections Ltd.

Page __ of
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INDUSTRIES LP

4017 - 60th AVE Box 6280, Innisfail AB. T4G 1S9 Phone (403) 227 4100 Fax (403) 227 4102

Project Data List Rev 1
Work Orders: 10936-001
P&ID: 10936-001-P-000 Rev 0

October 23rd, 2019

Projgct éoord%nator : Carter Freschette
Sales Rep : Brent-Warner Quote Reference: 3299 Rev 2

Client: Encana Corp

Clo OEL Projects

2711 - 39 Avenue NE
. Calgary, Alberta

T1Y 478

.
¢

Commercial Contact: Diana Moreno Customer P.O.: PO82552
Email:  Diana.Moreno@encana.com
hone; - 403-645-4303

Technical Contact: Alexander Stang
Email: - Alexander.Stang@encana.com
Phone:. 403-645-2129

Technical Contact: Blair Dunne
Email: blaiﬁﬁl]nne@oelprojects.com
Phone: 403-298-9792

i Inspection Contact: TBD
" Email:  TBD
Phone: TBD
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Dual Metering Package

GENERAL DESCRIPTION

1.0

Quantity Description

1 4" Dual Metering / Pump Package, Sour Service, without Fuel Gas

{2) 4" ANSI 600# RF Senior Meter Runs

(3) Injection Pumps

(2) 1000 gallon double wall plastic chemical tanks, mounted on skid extension.
300 gallon single wall utility tank, steel

Skidded with Building

FCA: Innisfail, Alberta

Delivery: See Delivery Section 12.0

Encana MSSA # 101012

Vendor # 216051.

PIPING

2.0

Instrument Vent Header — 1" NPT Sch 80, SA-106-B, 3000# fittings

(2) Inlets, 4” ANSI 600# RF, Sch 80, weld piping to common 8" Header. C/w (2) 2" ANSI 600# RF
Sch 160 connections for PSLL

(2) 1" NPT, 6000# TOLs connections for manual blowdown

(2) Bypass, 4" ANSI 600# RF, Sch 80, weld piping to common 4" Header.
Main Header — 8" ANSI 600# RF Welded piping, blind both ends

Test Header ~ 4” ANSI 600# RF Welded piping, blind both ends

I/G - 1" NPT Skid edge connection, 1" NPT thread piping thereafter.

Fuel Gas.Inlet (Heaters) — 2" 316 SS Tubing

Sample — (2) — 1/2" Tubing to Operator Height.

Venting Instruments vented to common header exiting building.

Pump and solenoid vented separately to eave height

Portion of pipe and flange outside building to ba “low temp” material

INSTRUMENTATION

Tag # Quantity Description

BH 111/112 (2) Building Heater — CCI| Thermal Tech
Catadyne 24” x 24" Building Heater
12 Volt DC Start
Propane Gas supply C/w (XV 1112/1121) Safety shut off, (PCV
1113/1125) 912 Regulator, (PCV1112/1126) Maxitrol Regulator
(TCV 1112/1121) Thermostat. Grill Guard, Vent Hood
Installed as per Canadian Electrical Code Class 1, Div. 1 Specifications
Gas Permit per B149
NOTE STARTER CABLES WIRED TO SKID EDGE BY NWP —
BOTH WIRED TO DOOR SIDE OF BUILDING

EY 1112/1122/ (3) Solenoid Valve - ASCO Model EF8314G301-24

1132 . 3-Way, 1/4" NPT SST Body 24VDC Coil, 1.4 Watis
130 psig Maximum Operating Pressure Differential
CSA Approved Explosion Class 1 Div 1

NWP Industries LP 2 ' 10936 PDL Rev 1



FE1111/21  (2)

RG 111211122/ (3)
1132

LG 9101/9111 (3)
9131

MVTTETW  (2)
1111/21

S 910 (1)

NWP Industries LP

Meter Run — Canalta
460RFDCBOSSAWOOWFTT2_QBA9-FF-BBC-N-HMPX
DUAL CHAMBER W/ RUN, 4" 600, SCH80, 3PC
NACE(SS Trim), Grease Seat, 600 WxF, Teletaps
AGA 2000 Ed., A216WCB, DUAL

O-PLT 4"x1/8" 2.000" 316SS

Teflon - Snap Style, 00Ed.

Pipe: Cold Finish, A106B / A105N, OAL: 91"
AGA 2000

Upstream: 600RF, Downstream: 600RF

Contour Flow Cond.: RF, 0.75 Beta

Outlets: 0.75"TOL, 0.75"TOL, 1"TOL.

Treatments: Weld X-RAY, MPI, Hardness, PWHT
Canalta Standard Paint

Includes Hydro Test, MTR's, Canalta Inspection

Rate Gauge — Plainsman
Model P5700 Rate / Indicator Gauge
1/2" NPT, 52" OAL, 48" Visible

Level Gauge — Plainsman
Model P5700 Rate / Indicator Gauge
1/2" NPT, 52" OAL, 48" Visible

Multi Variable Sensor — Control Micro Systems
Model TBUT4102M2Y101U-00A

Differential Pressure Span: 10-840 in H20

Absolute Pressure Span: 30-1500 PSI

Digital Modbus Protocol

316 SS process cover and sensor material

" NPT process connector type

Digital Indicator w/push buttons and ex-proof window
Explosion Proof CSA approved Class1, Div1, Group B-D
Fully compatible with ScadaPack and RealFlo.

RTD - Aircom

RTD, 24 3 wire VDC, %" NPT connection

2.5" U Length stainless steel thermowell, 3/4"

MNPT x 1/2" FNPT

RTD - AIRCOM

RT7-2ALT-NU-3.5-A-S-3-LT-4.5-14

RTD Assembly w/o Thermowell, 2ALT JB, 3.5" NU,
1000hmPt, 3 Wire, Low Temp, 4.5" L, 1/4" OD
$24-3/4-316-3 '

Tapered Thermowell, 0.260" Bore, 3/4" NPT, 316SS,
3"U Length

Utility Tank — Westeei

300 gallon single wali

Horizontal design

Weld on Saddles, Two Lift Lug

3" NPT Drain c/w 3" SS Camlokfitting, 3" NPT Vent,

2" NPT INLET/HLSD (FUTURE) %" NPT LG CONNECTION

3 10936 PDL Rev 1
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PSLL 1111/21 (2) Pressure Switch - Argus
Model AEF-1.0
Set @ 345 kPag
Classification: CSA Class |, Div. 1 & 2, Group D Hazardous Locations
Dead Band: Fixed
Electrical Connection: 1/2" NPT Female Thread
Electrical Rating:
112 Amp @ 125 VDC 1/4 Amp @ 250 VDC
5 Amps @ 125, 250, or 480 VAC (50/60 Hz)

Enclosure: Type 4

Pressure Sensing Element: Diaphragm

Setting: External

Set Point Repeatability: + 1% of Adjustable Range
Std. Process Connection 2" NPT Male Thread

P 111/112 (2) Chemical Injection Pump - Bruin
Model BR5103LP-9111
3/8” N-Seal Injection Head
Max Discharge 3000 PSI

P113 (1) Chemical Injection Pump — Bruin
Model BR5113LP-2511
3/8" Injection Head
Buna Hard Packing
Max Discharge 6000 PSI

PCV 1121/1122(3) Regulator - Fisher 67CFR c/w PI
/1123 Ya" FNPT Tapped-Bonnet
Maximum Inlet Pressure 250 FSi
Outlet Pressure Range 0-60 PS|
c/w pressure gauge
Adjustable spring range, 5 micron filter
Adjustable screw with closing cap
Temperature Range: -20 to 180 Deg F

PSV 1112/1122 (2) Relief Valve — Nupro
Model SS-4R3A5-BU, 1/4" x 1/4" NPT
set @ 9930 kPa (Note: 6000 psiis max set pressure available)
Buna seals, suitable for H2S Scavenger service

PSV-1132 (1) Relief Valve — Nupro
Model SS-4R3A5-BU, 1/4" x 1/4" NPT
set @ 25,000 kPa (Note: 6000 psi is max set pressure available)
Buna seals, suitable for Wax Dispersant service

Pl 1111/21 (2) Pressure Gauge — WIKA
Model 233.54 Lower Bottom Mount
4” Face, ¥2" NPT Connection
0-1500 PSI, 316SS

Pl 1126 (1) Pressure Gauge — WIKA
Model 233.54 Lower Bottom Mount
4" Face, ¥2" NPT Connection
0-300 PSI, 316S8S

NWP Industries LP 4 10936 PDL Rev 1
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31

(2) Sample Probe — Welker
Model SP-2A
Y% NPT
c/w V4" Needle Valve

(1) Restriction Orifice

17 CL 600 CAT 520
1/8” orifice, 316 SST

{2) Storage Tank — Marmit Plastics
Model CHEM1000S
1000 Imperial Gallon Double Wall Chemical Tank With 4' stand
12" Cap, 1/2" Stainless
Steel Fitting, Gor-Tex Gasket
Polyurethane plastic construction
Tank: 116" L x 74" W x 71" H (672LB)
Stand: 72-1/4" L x 87-1/2" W x 48" H (551LB)
Top Fill Assembly: 1.5” Poly Ball Valve,
2" SS Camlock fitting/Dust Plug,
Hose Clamp Assembly With
Mounting Bracket and Screws
1.5"D x 12’ long chemical compatible hose
with stainless steel fittings, XLPE lining, protective cover.
Top portion has been upgraded to vent cap w/screen
Mounted on extended skid

“*  TopFill Assembly Ground Adapter included, See Marmit Plastics Drwg #

TOPFILL_GROUND_WIRE REV A PG 1& 2 for installation
ELECTRICAL CONTRACTOR TO INSTALL

3.0 MANUAL VALVES

F% Ry s}ﬁ,‘mmg 28 B 8

BF406N (4)
BF025 (3)
BF050 (24)
BF050Z (2)
BFO50N (4)
BR206 )
BR100N )
BR100 ()
BR200 (1)
CS406N (2)
CS100 1)
YS050 (3)

NWP Industries LP

Ball Valve, Grove, B4, 4” ANSI 600# RF, Full Port, Double Isolation & Bleed,
Model 2302332-04-06-11, lever operated, Trunnion NACE

Ball Valve, Nutron, %" NPT, 3000#, FP, CS Body, Std Trim, Mode! T3-F02S30BZ
Ball Valve, Nutron, %" NPT, 3000#, FP, CS Body, Std Trim, Model T3-F05S30BZ
Nutron Ball Valve, 2" 3000# FP NPT Carbon Steel Body NACE Trim,

Fire Safe — Spring Closed Model: BA-T3F05S30SZ-C

Ball Valve, Nutron, ¥2” NPT, 3000#, FP, CS Body, NACE, Model T3-F05530S2
Frontier Isolation / Test Ball Valve, 2" ANSI 600# RF x 2" NPT

c/w 2 x %2" NPT ports, A350-LF2 Body with A351-CF8M Ball, 17-4 PH SS Stem,
Model 1320Q06L-2020. NACE

Ball Valve, Nutron, 1" NPT, 30004, RP, CS Body, NACE, Mode! T3-R10S30SZ
Ball Valve, Nutron, 1" NPT, 3000#, RP, CS Body, Std Trim, Model T3-R10S30BZ
Ball Valve, Nutron, 2" NPT, 2000#, RP, CS Body, Std Trim, Model T3-R20S20BZ
Swing Check Valve, Wheatley, 4" ANSI 600# RF, NACE, Model 9D-51 0-045144-
166
Swing Check Valve, Wheatley, 1" NPT, RP, CS Body, NACE Trim, 2160 psi,
Model 9D-822-013216-166

Y Strainer, Alberta Strainers 1/2" 3000#, Mode! YS 3000 NACE

1/32" Perf Strainer, ASTM A105N Body, %" Drain Connection

5 10936 PDL Rev 1
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MF1111

SW050

BF0501

CB0501

1121 (2)
@
@
()
(2)

(1)

Manifold, Schneider Electric Five Valve Manifold, 316 SS body,

hard seat Model SCL-5VMAN-0.5XFLG NACE, Flange x 1/2" NPT,
MAWP 6000 PSI @ 100F

Inline Check Valve, Swagelok, 1/2" NPT, 316 SS Model SS-CHF8-1
Needle Valve, 1/2" 6000 M X F STRAIGHT SS BODY, Huber Magnum
Model MF-50-SS

Needie Vaive, 1/2" 6000 F X F STRAIGHT SS BODY, Huber Magnum
Model FF-50-SS

Swagelok SS-8P6T ball valves

Ye-inch NPT FP, 6000#, Nutron Ball Valves, A105 Body, Std
Trim, locking handie, Model: T3-FO5560BZ

Plainsman Inline Check Valve ¥2” NPT, 6000#, F x F,
SS Body, Model SB-50-6000

Note: Valves may be substituted with equivalent brands based on valve availability, TBC with client prior

to change
4.0 PACKAGE MATERIALS
Weld Piping
Pipe:. SA 106-B /SA-333Gr 6 SMLS
Flanges: SA105-N/SA-350-LF2 CL1
Weld Fittings: SA 234-WPB/SA-420-WPL6
Threadolets SA-105-N/SA-350-LF2 CL1
Bolt-Up
Gaskets: 1/8-inch RF, CGl - 316 SS Inner, FIxCrb Filler, CS Quter
Bolting: SA-193-B7M, SA-194-2HM '

5.0

Threaded Piping

Threaded Pipe:

SA-106-B/SA-333Gr 6 SMLS

Threaded Fittings: SA-105-N/SA-350-LF2 CL1

Tubing: ASTM A269 / ASME SA213 316 SS - 0.035"/ 0.049”, 0.065"
Fittings: 316 SS - Swagelok

Ferrules: 316 SS

TESTING / POST WELD HEAT TREAT (PWHT)

Hydro-Testing:
Testing:

Radiography:

NWP Industries LP

Pressure Piping: As per B31.3

Instrumentation: Subjected to an operational test to
ensure proper functioning (excluding
electrical)

Instrument Supply Lines: As per ABSA AB-522

Process Tubing Lines: As per B31.3

Welded Piping: Al NDE on Pressure Piping as per
ABME B31.3 N.F.S Table 341.3.2

Weld Piping: 100% Radiography

Socketweld Piping: N/A

6 10936 PDL Rev 1



- 10936-001 Oct 24, 2019

Threaded Piping: None
PWHT: Buttweld Weld Piping: Yes
Ultrasonic Test: None
Hardness Test: Max 225 BHN on 10% of piping buttwelds
MPI Inspections: Skid Lift Lugs: 100%

TOLs, WOLs: 100%

6.0 SKID / BUILDING
SK-100 Skid
14'W x 156" L

Main skid members 8" Wide Flange Beam

6" @ 8.2# Channel Iron cross members

¥s" Checker plate floor, 2" drip lip

Six Lift Points

14’-6" extension for mounting (2) 1000 gallon tanks
3" THK urethane spray foam insulation on skid under
side

Q-100 Self Frame Building — Shed Style Roof 1:12 Slope
14'W x 15'-8" L x 8'H low side eave
22 gauge pre-painted walls, roof and trim (Tan & Metro
Brown)
R12 fibre glass batt insulation in the walls and R36 fibre
glass batt insulation in the roof c/w a 6-mil vapor barrier
24 gauge white fluted aluminum interior liner
Regular fasteners
1 -3 x 7' single steel man doors (18 ga frame, 20 ga
door, R4 insulated) c/w locking panic hardware,
hydraulic door closures, 24" x 24" IWG windows,
aluminum thresholds, check chains, weather-stripping
and canopy
140" x 40" double glazed sliding window c/w half
screen and latch
4 — 12" x 12" operable louvers c/w screen and manual
wing nut control and storm hoods
P. Eng stamped building drawings only (AB Registered)
Supply ice rakes at lower eaves
Supply eaves-trough c/w (2) downspouts)

7.0 PAINT

¢ Not iIncluded in Scope of Work

8.0 ELECTRICAL

Materials and Labour to wire two 12 VDC heaters to edge of the skid as per Class 1 Div 1. CEC
specifications.

RTU SUPPLIED BY ENCANA, INSTALLED BY NWP.
ALL WIRING BY OTHERS.

NWP industries LP 7 10936 PDL Rev 1
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10936-001 Oct 24, 20493~

PROGRESS PAYMENTS

The following Progress Payment Schedule shall apply to this order:

15% invoiced upon submittal of approval drawings.
40% invoiced upon receipt of major materials.

40% invoiced upon completion and readiness to ship.
5% invoiced upon submittal of final documentation.

10.0 DOCUMENTATION

e One Equipment Manual and QC manual on Flash Drive are included - to Encana Calgary

e One Equipment Manual and QC manual on Flash Drive are included — shipped with unit

o Hard copies are available at $500 per copy

¢ Hard Copy Mud Book

o P&ID, skid and general arrangement drawings (with one revision) are included. Extra charges
apply for additional changes and revisions at $100.00 per hour.

* Documents will be provided in accordance to Encana supplied VDDR

¢ P.Eng Stamped Building Drawing included.

11.0 ADDITIONAL NOTES

» Packages will be dismantled only to the extent required for shipping.

e All specifications provided to us are reviewed, however, cannot accept responsibility for any
omissions made in our quotations which are not in compliance. We require that customers review
the quotation for compliance to their specifications and request a revision for any errors /
omissions which may have been made.

o Engineering review is not done at time of quotation. If material and / or specifications change due
to engineering review, price adjustment will apply.

e Allinstrument Documentation and Data Sheets provided from our vendors shall be included in the
Document Manual.

¢ Standard QC documentation to be provided.

e Any P.Eng stamped drawings such as Skid or P & ID which may be required shall be an additional
charge and have not been allowed for.

¢ Structural steel skid welded in accordance with CSA W59.

* No recommended Spare Parts are required at this time.

e Cancellation Terms:

i. 10% after award of PO
ii. Costincurred to date plus 20% of total PO Value after work has
commenced.
o Drawing Schedule:
IFA P&ID within 2 weeks of PO (returned in one week)
IFC P&ID 1 week after code 2
GA Drawing 2 weeks thereafter
12.0 DELIVERY SCHEDULE
o Target due dates are set as follows:
o 10936-001 / December 20th, 2019 / 15-03-61-24 W5M
13.0 SHIP LOOSE MATERIALS

o Dismantle the package to the extent for shipping

® S'-m & s-fd1) 3 Top fill Assembly Ground Adapter (Only if Electrical Wiring is not complete by contractor
in P yart contre

NWP Industries LP 8 - 10936 PDL Rev 1
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BUILDING NOTES: - ' - : ' 156" [4724] - ' E HVAC NOTES:
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MANUAL AND DETAILS. WHERE THERE ARE CONFLICTS INFORMATION ON DRAWINGS SHALL BE TAKEN AS CORRECT

"POST CONSTRUCTION DRAWINGS" ARE GENERATED FROM CONSTRUCTION CHANGE INFORMATION FORWARDED TO PTW
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ANY REVISIONS MADE TO EXISTING EQUIPMENT, ELECTRICAL OR INSTRUMENTATION ON A FACILITY NOT DESIGNED BY PTW

STRUCTURAL SOLUTIONS LTD. IS ONLY SHOWN AS REPRESENTATION OF WHAT EXISTS AND MUST BE VERIFIED BY THE OWNER.
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CLIENT: NWP Industries
PROJECT: Encana Building
JOB NO: W40638 DESIGN CODE:
MADE BY: REVIEWED BY: DATE: REV. SHEET
AG EW 3-Dec-19 0

CSA A660 DESIGN AND CONFORMANCE

PTW Structural Solutions Ltd.
Self Frame Shed Building Design

Encana Building
NWP Industries
W40638




PTW Structural Solutions Ltd.

Shed Building Design Spreadsheet

User Input Required Input only on ShedBldg Page
Calculation Output

General Design Notes:

Location: Fox Creek Alberta

Design Loads:

Snow Load, 1/50 Hourly Wind Pressure Seismic One day rain
Ss (Kpa) Sr(Kpa) q(1/10)Kpa q(1/50)Kpa Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA 1/50 (mm)
2.2 0.1 0.3 0.39 0.135 0.089 0.051 0.025 0.079 80

Design Standards:

2015 National Building Code of Canada

Provincial Codes as Required - 2019 Alberta Building Code, 2018 British Columbia Building Code
CAN/CSA S16-14, Limit States Design of Steel Structures

CAN/CSA S136-16, North American Specification for the Design of Cold-Formed Steel Structural Members

Material:
Light Gauge Steel - 18ga, 22ga, 26ga Galvanized Steel, Grade 37, ASTM A653, 37ksi
Structural Steel - Angles - ASTM A36, 36ksi, HSS - ASTM A500 46ksi

This building is constructed with  No Reinf (R12) Wall Panels
3RP-13 (R36) Roof Panels

Fasteners:

Bolts: Concrete Anchors:

SAE Grade 5 or ASTM A325 UCAN Sleeve Anchor

Minimum Spacing - 1 1/4" 3/8" diameter

Minimum Edge Distance - 1" Embedment - 1 1/2"

Spacing - 3 3/4"
Screws: Edge Distance - 2"
ITW Buildex

Minimum Spacing - 3/4"
Minimum Edge Distance - 1"

Notes:

1. Verify building location in relation to other structures to verify drifting and sliding snow requirements
2. Verify importance category with project specifications

3. Verify Exposure condition with final site location

2 12/3/2019



Reference: Encana Building
Job/Quote No.: W40638
Client NWP Industries
Date: 3-Dec-19
Originated by: AG
Checked by: EW
Province: Alberta
Site/Location: Fox Creek
10.00
Importance Category: Normal 2'88 ,:-L
_ 7.00
Input Data: &  6.00
Roof Dead Load: 7.0 psf % 5.00
o 4.00
Building Width 14 ft. T 3.00
Low Eave Height: 8 ft. 2.00
Building Length: 17.5 ft. 1.00
Roof Slope: 1:12 0'000'00 5.2)0 10:00
Exposure Condition (O/R): Open terrain Building Width (ft.)
Building Category: 1
Bldg Site Class:
Wall Panels: No Reinf (R12)
Type of Structure:
Roof Panels 3RP-13 (R36)
REPORT SUMMARY
Roof Panels Bending oM, 4.116 ft-k M= 2.742 ft-k
Wall Panels Axial Compression & Bending (PPn= 14.94 Kips P,=
dPM,;= 1322 ft-k M= 0323
Ratio
Deflections:
Walls Roof
Service Load Deflection: 0.049 in. Service Load Deflection: 0.167 in.
Allow. Deflection h/180: 0.533 in. Allow. Deflection L/240: 0.700 in.
Deflection Ratio h/A: 2261.4 Deflection Ratio L/A: 1008.0
OK OK
Fastener Schedule:
Schedule of Fasteners
Fastener Spacing Screw/Panel
Base Channel Anchoring: #14 x 1-1/2 20 in. 1
Wall Panel to Base Channel: #8x1/2" 4
Roof Panel to drip Channel: #10x3/4" 4
Drip Channel to Top channel: #8x1/2" 12in
Stitch Screws
Wall Panels: #8x1/2" 36in
Roof Panels: #10x3/4" 36in

7N

15.00

Other cold-formed SFRS

Ratio 0.67
OK
0.469  Kips
ft-k
0.25
OK



Reference: Encana Building
Job No.: W40638
Client NWP Industries

Nomenclature Il

Seismic Design Parameters

Date: 3-Dec-19
Originated by: AG
Checked by: EW

Equivalent Static Force Procedure 4.1.8.11 Snow Loads
Sa(0.2): 0.135 Ground Snow Load 1/50: 2.2 Kpa
Sa(0.5): 0.089 Associated rain Load 1/50: 0.1 Kpa
Sa(1.0): 0.051
Sa(2.0): 0.025 Importance Factor Is: 1.00
Occupancy Importance Factor le: 1.00 Wind Exposure Factor Cw: 1.00
Seismic: Roof configuration:
Force Modification Factor Rd: 1.00 Slippery roof (y/n): y
Force Modification Factor Ro: 1.00
Higher Mode Factor Mv: 1.00 Shape Factor Ca: 1.0
Base overturning Reduction J: 1.00 Slope factor Cs: 1.0
Basic roof snow load factor Cb: 0.8
Site Soil Classification: D Characteristic Length Ic: 16.80 ft
Roof Slope a : 4.76 degrees
Type of Structure: Snow Load S: 1.860 Kpa
4.1.8.11(3)  Building Period Ta: 0.122 sec
S(T): 0.135 sec. Wind Load
Wind Load 1/50: 0.39 Kpa
Buiding reference Ht: 8.29 ft Wind Load 1/10: 0.30 Kpa
Importance factor Iw: 1.00
One Day rain, 1/50: 80 mm
Exposure Factor Ce: 0.90
End Zone Z: 14 ft
End Zone Y: 19.69 ft
Member E (Ksi) A(in"2) 1 (in*4) L (ft.) A¢ A Joint x (ft) y(ft)
1 29000 0.82379 1.103 8.00 0.000 1.000 1 0.00 0.00
2 29000 1.1191 13.692 7.02 0.997 0.083 2 0.00 8.00
7.00 8.58
3 29000 0.82379 1.103 9.17 0.000 -1.000 3 14.00 9.17
4 14.00 0.00
Design Loads:
Wind Factored Loads (1.4) Snow Loads (1.5)
Member #1: 0.012 Kip/ft Factored Snow Load: 0.058 Kip/ft
Member #2: -0.021 Kip/ft Factored Total Load: 0.067 Kip/ft
Member #3: -0.008 Kip/ft
Factored reaction at Panel 0.469 Kip/ft
-0.02 Wu= 0.067 Kip/ft
REEEEEREEENR]
3 ' 3
2 2
0.01 -0.01
— @ — []
1 4 1 4
| |
Nomenclature Nomenclature
C. Support Reactions (1.4WL) C. Support Reactions (1.25DL+1.5Snow)
Joint No. Rx (K/pnl) Ry (K/pnl) Joint No. Ry (KI/ft)
1 0.033 -0.060 1 0.469
4 0.054 0.060 4 0.469




(2)

Side Wall Base Reactions:

Dead (y) 80 Ib/ft
Snow (y) 270 Ib/ft
Wind (x) 40 Ib/ft
Wind (z) 75 Ib/ft
Wind (y) 105 Ib/ft
Seismic (x) 20 Ib/ft
Seismic (z) 20 Ib/ft
Seismic (y) 5 Ib/ft
Seismic Base Shear
4.1.8.11(2) V=8(Ta)*Mv*IE*W/(Rd*Ro)
W= 5.669381 kips
Roof area 245 ft"2
End wall area 128.33 fth2

Side wall area

25% snow load

160.4167 ft"2

2379.381 lbs

Unfactored Wind Base Shear

2.293169 kips

Wind Governs

End zone area

Interior zone area

Wind on end wall

Diaphragm and chord force calculations

Building plan dimensions =
Factored wind load at eave line
Moment at roof diaphragm
Chord force at sidewalls

Max shear in diaphragm

Shear in plane of side walls

14 ft
86.937 Ib/it
3.328069 k-ft
0.237719 kips
54.33581 Ib/it

19.21894 Ib/ft

Wind loads parallel to wall panel

Load at end wall panels

shear between panels

90.74081 Ibs

54.33581 Ibs/ft

35 Ib/ft
65 Ib/ft
95 Ib/ft
80 Ib/ft
40 Ib/ft
25 Ib/ft
25 Ib/ft
15 Ib/ft

End Wall Base Reactions:
Dead (y)
Snow (y)
Wind (x)
Wind (z)
Wind (y)
Seismic (x)
Seismic (z)
Seismic (y)

1.17 kN/m

3.94 kN/m

0.58 kN/m

1.09 kN/m

1.53 kN/m

0.29 kN/m

0.29 kN/m

0.07 kN/m

0.765366 kips 765.3664 Ibs

Windward Side
160.4167 ft*2
0 ft"2 1.3523818 kips

1.345326 kips

X 17.5 ft

54.095272 Ib/ft

13.58395 Ib/ft

0.51 kN/m
0.95 kN/m
1.39 kN/m
1.17 kN/m
0.58 kN/m
0.36 kN/m
0.36 kN/m
0.22 kN/m

Leeward Side

0.940787 kips

32.84203 Ib/ft



Certificate of Design and Manufacturing Conformance with NBC, 2015

This Certificate is to affirm that all components of the steel building system described below, to be supplied by the named
Manufacturer certified in accordance with CSA A660, have been or will be designed and fabricated in accordance with the
Jfollowing Standards to carry the loads and load combinations specified.

1. DESCRIPTION
Manufacturer’s Name and Address

PTW Structural Solutions Ltd.,285188 Frontier Rd,Rocky View County,AB,T1X0V9

Manufacturer’s Certificate No. under CSA A660 WARWIO

Customer Order Number W40638

Building Type and Size Gable, 14ft x 18ft x 9.17 ft
Intended Use and Occupancy Encana Building

Importance Category (NBC, Sentence 4.1.2.1.(3) Normal

Site Location Fox Creek ,  Alberta

Applicable Building Code Alberta Building Code 2019

Builder’s Name and Address

PTW Structural Solutions Ltd.,285188 Frontier Rd,Rocky View County,AB,T1X0V9

Owner’s Name and Address

2. DESIGN STANDARDS
National Building Code of Canada, 2015 Part 4; Structural Design

CAN / CSA-S16-14, Limit States Design of Steel Structures

CAN / CSA-S136-16, North American Specification for the Design of Cold-Formed Steel Structural Members

Other Alberta Building Code 2019

3. MANUFACTURING STANDARDS
(a) Fabrication has been or will be in accordance with CAN / CSA-S16 and CAN / CSA-S136, as applicable.

(b) Welding has been or will be performed in accordance with CSA W59 and CAN / CSA-S136, as applicable.

(¢) The Manufacturer has been certified in accordance with CSA W47.1, for Division 1 or 2, and /or CSA
W55.3, if applicable

(d) Welders have been qualified in accordance with CSA W47.1.

4. PURLIN STABILITY

Purlin braces are provided in accordance with CAN / CSA-S136, Clause D3 and Appendix B, Clause
D3.2.3. In particular, for a standing seam roof supported on movable clips, braces providing lateral
support to both top and bottom purlin flange have bee or will be provided. The number of rows is
determined by analysis but in no case is less than 1 for spans up to 7 m inclusive or less than 2 for

5. LOADS

(a) Snow and Rain

Engineer’s Initials*

EW

EW

n/a

EW

1-in-50 year ground snow

2.2 (kPa)

1-in-50 year associated rain

0.1 (kPa)

Wind exposure factor, Cw,

1.00

Importance factor, Is,

1.00

Roof snow load, S,

1.86 (kPa)

Drift load considered (NBC Sub-section 4.1.6.2.8) refer to drawing of specific building

Specific rain load (NBC,

80 (mm)

(Continued)

Certificate of Design and Manufacturing Conformance with NBC.doc



*Initial each true statement. Mark N/A if

(b) Full and Partial Snow

(1) Applied on any one and any two adjacent spans of continuous purlins.

(ii) Applied on any one and any two adjacent spans of modular rigid frames with
continuous roof beams.

(iii) Applied as described for the building geometry in NBC, Part 4, and in the User’s
Guide NBC 2005 Structural Commentaries 9Part 4), Commentary G: Snow Loads —

(¢) Wind Load

1-in-50 year reference velocity 0.39 (kPa)
Importance factor, Iw 1.00

(d) Wind Load Application

(1) Applied as per NBC, Part 4, Sub-section 4.1.7

(ii) Pressure coefficients as per User’s Guide — NBC 2015 Structural Commentaries
(Part 4), Commentary I; Wind Loads, Figures 13 through 112

(iii) Building internal pressure 1.0 per User’s Guide — NBC 2010 Structural Commentaries

(Part 4), Commentary I; Wind Loads

(e) Crane Loads (where

Engineer’s Initials*

Type (top running)(under-running)(jib)
Capacity (tonnes)

Wheel base (m)

Maximum static, vertical wheel load (kN)

Vertical impact factor %

Lateral factor Y% Lateral wheel load (kN)
Longitudinal factor % Maximum longitudinal load (kN/side)
(f) Mezzanine Level Load - (kPa)

(g) Seismic Load :

Applied as per NBC, Part 4, Sub-section

S.(0.2) 0.135 S,(0.5) 0.089 S,(1.0) 0.051 S,(2.0) 0.025

F, F, I

1.00

(h) Other Live Loads

Certificate of Design and Manufacturing Conformance with NBC.doc

n/a

EW

EW

n/a

EW

(Continued)

12/3/2019



*Initial each true statement. Mark N/A if

Engineer’s Initials*

(i) Dead Loads EW
Dead load of building components is incorporated in the design

Collateral load (mechanical, electrical, ceiling, sprinklers, 0.15 (kPa)

Mezzanine n/a (kPa)

Other (specify) n/a ( )

(j) Load Combinations EwW

Applied in accordance with NBC, Part 4, Section 4.1

6. GENERAL REVIEW DURING

The Manufacturer does not provide general review during construction for regulatory purposes.

*Initials each true statement. Mark N/A if statement does not apply.

7. CERTIFICATION BY ENGINEER
I, Edward Wilson
The Province or Territory of Alberta
the design, and manufacturing process for the steel building system d
foregoing statements initialed by me, are true.

Name Edward O. Wilson Signatur
Title Professional Engineer
Affiliation Wilson Engineering, PLLC Permit to Practice #P12198 Date

a Professional Engineer registered or licensed to practice in
, hereby certify that I have reviewed

?A{m that the

5L

December 3, 2019

Professional Seal

EDWARD

WiLSON

Certificate of Design and Manufacturing Conformance with NBC.doc
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NANAAAAA- CUST/VENDOR SUPPL. LIMTS  ———mid——  PLUG VALVE TOPWORKS SYM N ——fF——  POSTVE DISPLACEMENT METER ———D——  CONCENTRIC REDUCER
——————— HIDOEN UNE i NEEDLE VALVE —l—  paPRAH ACTUATOR ~—{B}——  TURBINE/PROPELLER METER == CONCENTRIC SWAGE
———————  EQUIPMENT OUTUNE ——DEb——  INUNE CHOKE VALVE - ACTUATOR WITH HANDWHEEL — ———f}——  WASS FLOW METER R e revucers AW SWITCHING VALVE (AuT) ST T
s INSTRUMENT PNEUMATIC LINE ——%— 4-WAY VALVE —oh——  acuaror W POSTONER ~ ——( D> FLOW INDICATOR T KD EDGE SCARFED VENT T ;L—
i A 316 TUBING AND 316SS FITINGS.
T PROCESS/UTILTY TUBING UNE ——fc——  3-WAY VAVE REGULATOR WITH HANDWHEEL —{"\N\J—  FLEXBLE HOSE L f B s T B S ERod oy
——*——s——  INSTRUMENT CAPILLARY UNE ————fad———  BUTTERFLY VALVE BACK PRESS. REGULATOR ———————L  CANLOCK CONNECTION gL CAUBRATION FITTINGS AND PLUGS REQUIRED
——o——0m CTRICAL s TN PRESS E 3:1 SLOPE REQUIRED
° HE OATALNE HiHe EORE SITANE « EECHHGSRERATOR —-{?}-——I}-— SPEC. BUND~CLOSED,/OPEN @ el e S, IPE TO EAVE HOGHT W SCARFED TEE C/W BRO SCREEN RODS. SHOP T0
—_——— ___i,__ SUPPORT :
ELECTRICAL CONNECTION UNE  ———t-pb—  TEE STRANER PISTON ACTUATOR MISC TAG SYMBO N ot PRENE AR L o 1)
e HYDRAULIC LINE —tgthgh— Y STRANER ——i— ACTUATOR WITH POSTIONER . MUFFLER I AB CA 1/16%1.6MM)
kel TS SPEC/RESPONSIBILTY BREAK J. CAA CA 1/167(1.6MM)
—-e———e——  MECHANICAL LINK LINE —R——0—  RUPTURE DisC ROTARY PISTON ACTUATOR A INSTR. GAS TO AND FROM K. CAB CA 1/16°(1.6MN)
—4  Jo—  PRESSURE ReUEF W —%—  omrr woTor AcuAToR WSTR. AR T0 A8 RO 4 FLANGED NOZZLE et ’,//%'%22":"3)
INSULATION LEGEND £ GLE —h SOLENOID A ' j MANWAY N. 2" PIPE TO BE 2" OFF BOTIOM OF TANK
T - o . o . - 0. SUPPLED BY CLIENTINSTALLED BY NWP. WIRED BY CONTRACTOR.
E, Y R mew © F e
io3c =
D PP=PERSONEL PROTECTION 3 g IfP ELECTRO PNEUMATIC [ cRowo
~{2SHET B~ ° THOKNESS c/w TRACING - SKID DRAIN
EToELEe TRAGL BLOCK & BLEED g
ol gmewe i I
‘ ST=STEAM TRACE ' MULTIPORT MANIFOLD o PG B AL : [REVA
REVA | ABBREVIATIONS F 1 VALVE TAGGING
gt T ——— g INSTRUMENTATION IDENTIFICATION AS PER ANSI/ISA-5. 2009 REV AT ] p—— T XOO0OXX
A~ ATHOSPHERE K - HDRMIC SUPPLY PD - POSTVE DIPLACRENT BALLVALVEiREG.m-BR = = G - GAS SERVICE
. FIRST LETTERS SUCCEEDING LETTERS L SRt = g
B - e W - HEAT TRACE PA - PNEWMIC TO CURRBNT i : CHECK VALVE (BALL) - CB 055 - 1/47 L - LOW TEMP.
E COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN § CHECK VALVE (PISTON) - CP 038 - 3/8 N - NACE
®o- v * 7 7 - NG VARIABI MODIFIE SIVE FUNCTION TIACTIVE FUNCTION FUNCTION MODIFIER O T ) = il 8 2.~ Bod cikireg (12,
B - BRTSH THERWAL INTS ) - NSDE DAMETER PLC _ W LOGC CONTR. . ﬂEASURED/I:l:":lG ARIABLE VARIABLE MODIFIER READOUTIPZSM N"E U OUTPUTIA UNCTI! CHECK VALVGE T(Ewm : ccz ?&5) : ? &
€ - CORROSION COUPON 6 - NSTRUMENT GAS PO - U OUT 8 BURNER, COMBUSTION USER'S CHOIGE USER'S CHOICE USER'S CHOKE GLOBE VALVE ~ GL 200 - 27
< USER'S CHOKE CONTROL CLOSE STRAINER (BASKET) - SB 201 - 27 150 ANSI
P - CORROSIN PROBE NPT~ RIECTON PONT RF - RASED FACE D USER'S CHOICE DIFFERENCE, OF FERENTIAL DEVIATION - STRAI - 303 - 37 300 ANSI
: NER (1) - SY 406 - 4" 600 ANSI
CSC - CAR SEAL CLOSED /P - CURRENT TO PNEWMATC RO - RESTRCTION ORFICE 1. VOLTAGE SENSOR, PRIMARY ELEMERT SmsA,',m - W 509 - 6° 900 ANSI
00 - CAR SEAL 0PN Vs - mee B - REDUCE PORT p A 2 SRS GATCE VEWG DR NEEDLE VALVE (FEMALE x FEMALE) — NF 815 - 8" 1500 ANSI
i i S S NEEDLE VALVE (MALE x - NM 1025 - 10° 2500 ANSI
¢/w - COMPLETE WITH uL - LOW UQUD LEVEL L(%] -m;mz_m : SORRENT WOCATE MANIFOLD - MF
DB — DOUBLE BLOCK & BLEED PO - LOW PONT DRAN RIU  ~ REMOTE TRAWSMITING UNIT 4 POWER SCAN LINE TAGGING
K TIME, SCHEDULE TIME RATE OF CHANGE CONTROL STATION ”
S0 - EMERGENCY SHUTDOWN 10 - LEGN. SUBDMSON $ - SUPLE PONT T T T oW XX=X —X=XXXX=XXX " 0100-0199 EMULSION
R - - W USER'S CHOIGE WIDOLE, INTERMEDIATE DRAN - D T 0200-0299 PROCESS GAS
& - GLECRCA. TRACE NN - WAL ALION VDR PRES ¥ il [ USER'S CHOIGE USER'S CHOKE USER'S CHOICE USER'S CHOKE EMULSION - E  NOMINAL PIPE SIZE 0300-0399 HYDROCARBON
R~ FAL OOSE OMT - M DESIGN METAL TEMP. S6 - SPECRIC GRAVTY o USER'S CHOICE GRIFICE, RESTRICTION OPEN FUEL GAS ~ FG 04000498 WATER
) P PRESSURE PGINT (TEST CONNECTION] GLYCOL - G 150 ANSE — A 0500-0599 DRAIN
FFSD - FAL CLOSE MOC - MOTOR CONTROL CENTER $ - SMESS STEL Q QUANTITY TRTEGRATE, TOTALZE INTEGRATE, TOTALIZE HYDROCARBON — HC 300 ANSI - B 06000699 PROCESS FLUID
FO - FAL OPEN MG - MSCELLANOUS S5 - SAM TO SEA R RADIATION RECORD RN INSTRUMENT AIR/GAS — [A/IG 600 mg - g 07000799 FUEL GAS
: 0 SPEED, FREGUENCY SAFETY SWTCH STOP PROCESS GAS ~ PG ‘% YR 0800~-0899 PRESSURE RELIEF
FRO ~ FLOAT RELEASE DEMCE NC - NORMALLY CLOSED ™ ~ TANK T TEMPERATURE PRESSURE RELIEF - PR 0900~-0959 OTHER
[ WULTVARIABLE MULTIFUNCTION MULTFUNCTION WATER -~ \'; 2500 AN - ; 1000-1099 VENT (NO TESTING)
FP - FULL PORT ML - NORMAL LQUD LEVEL VU~ TANGENT TO TANGENT v VIBRATION, MECHANICAL ANALYSIS VALVE, DAMPER, LOUVER VENT (ATMOS) - gggg’ TLH&?//SS’;'I’ - W
G0 - GEAR OPERATED N0~ NORMALLY OPEN UNO - UMLESS NOTED OTHERWISE L] WEIGHT. FORCE WELL, PROSE 6000F THRD/SW ~ X - A - 316 SS TUBING w/ 316 SS FITTINGS
o - GLYCOL TRACE NS - NOT TO SCLE W - VNT HEORR X UNCLASSFED X-AXS ACCESSORY DEVICES, UNCLASSSIFED UNCLASSIFED UNCLASSFIED PIPE SCHEDULE — g = ﬁg’? ASSPPWNG w/ CS FITTINGS
oo ® - & e : E'v:::l.::::::ot«cs z-axs wsm::r::mren SYSTEM DRIVER, "C::T;:::;v‘wg““""“
HL - HGH UOUD (B ofs ~ QUTSE - POSITION/LMT SWTCH OPEN ' : CONTROL ELEMENT REVA.1 ]
REVA] TAG LEGEND ‘SSUE D ENCANA CORP
LocALY PRIUARY LOC. OR | AUKILRY LOC. OR | pRauY LOC. OR | AUSLRY LOC. OR .
NOUNTED PANEL NORMALLY | paNEL NORMALLY | PANEL PANEL FOR 4" DUAL METER/PUMP PKG. SOUR
ACCESS. TO OPER. | ACCESS T0 OPER_|ON BACK OF PANEL | ON BACK OF PANEL
W/O FUEL GAS SCRUBBER
~ 0 6l6]lele CONSTRUCHION
SIGNED:
SHARED DGPLAY, SHRED ‘w = — a 73; Botot 9079 INDUSTRIES LP PIPING AND INSTRUMENTATION DIAGRAM
CONTROL VOEO DISPLAY | [N A & N % N 0 | SEPTAM9 | CF | B (£ ISSUED FOR CONSTRUCTION DATE: Ot 29, T — DWH: CF CHIC APP:
%W @ @ % @ @ A | SEPT1GMS | CF ISSUED FOR APPROVAL W.0. 10936-001 PH: (403) 2274100 FAX: (403) 2274102 DATE. SEPT 16/19 [OATR“: ;4 o [RGEP 7§ 2019
po— VAN VAN [7~] |REV| DATE | BY |CHK | APP DESCRIPTION s/ NWP-10936-001 SCALE: N TS5 |SHEET F 3 DG 10936-001-P-000 REVC:)
LG CONTROL @ N @ N/ DRAWING REVISIONS AL DIMENSIONS IN INCHES WL 30 hadail

COPYRIGHT © NWP 2012 THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST,
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STEEL TUBE CO.,.LTD

U OV |1 0337

i ) -
W - 7‘9 -

MILL TEST REPORT

(ACCORDING TO EN10204 3.1B)

Po T 4E64<

CONFORMS WITH ASME
SEC. Il PART A 2019
EDITION FEB 4/20 JF.

i
Po | sF 2

Add: 10 Dalixincun, Hengyang City,Hunan, P R.China P. C :421001

Tel and Fax: +86 734 8873739
E-mail: hsiec@hysteeltube.com

CUSTOMER TRANS AM JCERTIFICATE NoO. YCHYST2015036-01
CONTRACT NO. 2111001647-2 l P.O.NO. IPO Cl-15-328-B (LOT B) 1/C NO.- SFAHD3-00329 DATE: 2015-7-2 PAGE: 173
PRODUCT Q}“A’\"/bg CARBON STEEL P[P‘g FOR OIL AND GAS USE l DELIVERY CONDITION N(CD)
ASTM A333-6-2013, ASME smssffma, API 5L
BN PSL-2 45TH EDITION, NACE MR-0175-
SPECIFICATION 2011/1SO 15156-2(REGION 3)-2009 /MR-0103- HEAT TREATMENT >850°C
2012/SS (CSA Z245.1 GRADE 241 CATEGORY II-
2014)
GRADE Gr6/Gr241,BN | pmMensions [ 1/2"#0.294"*20FT
TOTAL BUNDLES: | TOTAL PIECES: |  TOTAL LENGTH: ft | TOTAL WEIGHT mt
LENGTH | WEIGHT TENSILE TEST ASTM A370 LA
NO. | BATCH No. HEAT No. BUNDLES | PIECES # mt SAMPLE TYPE/ ORIENTATION / SIZE(mm/GAUGE LENGTH(mm):FL\50 FE.'SEI;HNG
W1 TS(psi) YS(psi) | RTOS EL(%) RA. (%) YS/TS
/ﬁ 5
1| wrisos-044 | (015010337 ¥ ) 67425 ¥ 41950 ¥ 325 v | 0.67 ACCEPTABLE
—
IMPACT TEST HARDNESS TEST
NO NOTCH TYPE/ORIENTATION/TEMPERATURE( C )/SIZE (mm) : NON METALIC | GRAIN NACE MRO0175/180 15136-
¢ il INCLUSION SIZE 2(REGION 3¥MRO103
AK1 () Av.(J) |% SHEAR AREA LE AK2 (1) Av.(J) | % SHEAR AREA LE HVIO0
/
1 / / na1i
NOTES:

WI1--THEORETICAL WEIGHT

W2--ACTUAL WEIGHT

NR-NORMALIZING ROLLED

AK1—-ABSORB ENERGY FOR THE FIRST SET

SAMPLE ORIENTATION : L-LONGITUDINAL T--TRANSVERSE
SAMPLE TYPE: S-—STRIP C-- CLUBBED F-FULL-SECTION
Q&T—-QUENCHING AND TEMPERING

AK2-ABSORB ENERGY FOR THE SECOND SET

N-NORMALIZING
A--ANNEALING
Av.—AVERAGE

I-H:-HOT EXPANDED

LE—-SIDE EXPANSION
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HENGYANG VALIN MILL TEST REPORT Add: 10 Dalixincun, Hengyang City,Hunan,P.R.China P.C.:421001

STEEL TUBE CO.,LTD Tel and Fax: +86 734 8873739
(ACCORDING TO EN10204 3.1B) E-mail: _hsiec@hysteeltube.com
CUSTOMER TRANS AM | CERTIFICATE NO. YCHYST2015036-01
CONTRACT NO. 2111001647-2 [ ronNOo. ] PO.CI-15-328-B (LOT B)  L/CNO.. SFAHDE-00329 DATE : 2015-7-2 | PAGE: 2/3
PRODUCT SEAMLESS CARBON STGEL PIPE FOR Oll, AND GAS USE. DELIVERY CONDITION | N(CD)
ASTM A333-6-2013, ASME SA333-6-2013, API SL BN PSL-2
45TH EDITION, NACE MR-0175-201 11O 15156-2(REGION
J 2 TME > bel
SPECIFICATION 3)-2009 /MR-0103-2012/SS (CSA Z245.1 GRADE 241 RRAL LREATMENT 0%
CATEGORY 11-2014)
GRADE Gr6/Gr241,BN DIMENSIONS | 1/2"%0.294"*20F T
TOTAL BUNDLES: [TOTAL PIECES: [TOTAL LENGTH: ft | TOTAL WEIGHT : mt
HEAT No. CHEMICAL COMPOSITION (%)
NO : -
BATCH No. Type[ c [si [Ma[crfMow Ju [ Ni[ P A snfas][p]so[ww][TiJ]zr [N[Bi|s |v][B]ca] CE TJsumfsvm[stms[rI[R2] R3
*100 *1000 *10000 *100 *1000
P £
—] A7 / Vil i .7/ P
(015010337 H 11| 25]105] 20 7 “10] 20 8| 31 18] 30 " 2] 20] 3 297 | 'sof 17] 47 95
1 WL1505-044 P 12[ 25 107] 20] 8 10 18] 7] 30 16] 28 18] 18] 3 31 58| 17.8] 458 8.9
WL1505-044 P 12] 24] 10s] 20[ 7 10 20 [ 31 16] 28 18] 16] 2 30 59] 17.6] 456 8.8
NON-DESTRUCTIVE TEST .
POSITION PIPE BODY PIPE END END SURFACE(GROOVE)
NDT Type(Level) UT/L2 UT/L2 ACCEPTABLE
VISUAL & DIMENSION
LAMINAR ACCEPTABLE
TEST RESULT ACCEPTABLE ACCEPTABLE N/A COATING
RESIDUAL MAGNETISM <20GS ACCEPTABLE
UT THICKNESS MEASUREMENT N/A
HYDROSTATIC TEST Min(psi/s) 2470/6__ ACCEPTABLE ACCEPTABLE
NOTES: H-HEAT ANALYSIS P--PRODUCT ANALYSIS CE-EQUIVALENT CARBON R-RATIO RI=Ca /S
CEIW=C+Mn/6+(Cr+Mo+V)/SHCu+Ni)/15 CEPCM=C+S¥/30+Mn+Cr+Cu)/20+Ni/60+Mo/15+V/10+5*B SUM1=Cr+Cu+MotNi+V
ET-ISO10893-2-2011. UT-1SO10893-10-2011. MPI-ISO10893-5-2011, EMI-ISO10893-3-2011. WT-IS010893-12-2011. LaminationT-ISO-10893-8-2011
L4/L3/L2--ACCEPT LEVEL LA4/L3/L2 NOTCH DEPTH IS 12.5% /10% /5% THE SPECIFIED WALL THICKNESS.




HENGYANG VALIN MILL TEST REPORT

STEEL TUBE CO.,LTD
{(ACCORDING TO EN10204 3.1B)

Add: 10 Dalixincun, Hengyang
City,Hunan,P.R.China P.C.:421
Tel and Fax: +86 734 8873739
E-mail: hsiec@hysteeltube.com

001

CUSTOMER TRANS AM | CERTIFICATE NO. YCHYST2015036-01
CONTRACT NO. 2111001647-2 | PonNo. | POCIIS328B(LOTB) L:CNO. SFAHDS-00329 DATE: 2015-7-2] PAGE: 33
PRODUCT SEAMLESS CARBON STEFL PIPE FOR OIL AND GAS USE. | DELIVERY coNDITION N(CD)
ASTM A333-6-2013, ASME SA333-6-2013, API 5L BN
PSL-2 45TH EDITION, NACE MR-0175-2011/1SO 15156- y
IFICAT " "MED >850°C
SPECIFICATION 2(REGION 3)-2009 /MR-0103-2012/SS (CSA 22451 | HoAT TREATMENT
GRADE 241 CATEGORY [1-2014)
GRADE Gr6/Gr241,BN |  pmMensions | 1/2"%0.294"%20FT
TOTAL BUNDLES: [TOTAL  PIECES: | TOTAL LENGTH: f | TOTAL WEIGHT: mt

4.Silicon and calcium treated tor inclusion morphology control in steel melting.
5.Billet produced by: HENGYANG VALIN STEEL TUBE Co.,Ltd

REMARK :  1.Origin: made in china;2.All elements to be listed; 3.Pipe produced from “fully killed” steel.

We hereby certify that material herein described has been manufactured in accordance with the standards and specifications required in your order
and satisfies the corresponding requirements.

This certificate is issued by a computerized system and it is valid with electronic signature. In case the owner of the certificate would release a copy
of it ,he must attest its conformity to the original one taking upon himself the responsibility for any unlawful or not allowed use.

Any alteration and/or falsification will be subject to the law.

If you need to assure the authenticity of this certificate ,please do not hesitate to contact Hengyang Valin Steel Tube CO.,LTD, E-mail:
hsiec@hysteeltube.com

CUSTOMER THIRD PARTY

Quality Manager:
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A Schiumberger Company

MRB Installed Base - Ibase

Material: 2302332-04-06-01

Description:B4C 4"x4" 600 RF Oring LF2 DPE BARE

(ldentification):
Sales Order (Ext ID): 4710300562
IBASE NUMBER: 35981649

Material Rev: 06 Serial number: 121253220005
BatchiD:

Production Order(Desc): 121253220

Record Compiled By- 193791

Customer Verification
Customer:
Rep:
Date: 30 OCT 2018

BALL 4 150/600 NI/LF2

iD# Material/Description I-Base Serial Number LEZ?/\;I Qty. Batch / Information

1 2301862-04-06-01 04 1.000 18-201995 180718-B1D1
TRUN 04 150-600 B4C.025 NI LF2

2 2301863-04-15-01 03 1.000 18-201995 180830-B1D1
GLAND PLATE 04 150-1500 B4C LF2

3 2301864-04-15-01 04 11.000 V11702046 HT 1808005
STEM 04 900/1500 B4C LVR 4130 0.025 ENP

4 2301865-04-09-01 02 |2.000 D72-6005V D18012201
SEAT RING INNER 04 150-900 B4C DPE LF2

5 2301865-04-15-02 03 {2000 D72-6005Y D18012201
SEAT RING OUTER 04 150-1500 B4C DPE LF2

6 2301866-04-06-01 03 1.000 D82-1959V HT 1831093
BODY 04 150-600 B4C LF2

7 2301867-04-06-01 03 2.000 D82-1959V HT 1831093
CLOSURE RF 04 600 B4C DPE LF2

8 9D-292-04025-500C1 04 }1.000 D72-3411 HT1807012




CAMERON |

A Schiumberger Campany .m:m:ao:m Cameron _umzo_ch Equipment Pte Ltd
] Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Province, P.R. China, Postcode 261061
Tel/Fax: +86-535-208-0601

TEST CERTIFICATE FOR
GROVE B4C PRODUCT
IN ACCORDANCE WITH EN 10204 3.1

Customer Name: CAMERON CANADA CORP.
CC STO number: 4710300562
Sales Order reference number: N/A
Work order number: 121253220
Valve Part Number: 2302332-04-06-01
Valve Serial Number: 121253220005

All valves have been inspected and hydrostatically tested to comply with the specifications and corresponding test parameters
indicated below and are certi
This certification complies with EN 10204 para. 3.1. It was prepared by QA department personne! from tests conducted by a testing
department whose supervisor is administratively independant from the Production Manager.

Hydrostatic shell & seat tests and air seat tests conducted in accordance with API 6D

Valve size: 4"x4" ANSI pressure class: 600
Material specification: ASTM A350 LF2 CWPratint 1480 psig / 10.21 Mpa
Hydrostatic Shell & Seat Test
Shell test pressure: 2220 psig 1 #HHH# Mpa Shell test duration: 2 minutes
Seat 'A' test pressure: 1628 psig [ #HE Mpa Seat test duration: 2 minutes
Seat 'B' test pressure: 1628 psig [ #H#HE Mpa Seat test duration: 2 minutes
Double Block & Bleed (DBB) test press.: 1628 psig ! #H##H Mpa Seat test duration: 2 minutes
Double Isolation & Bleed (DIB-1) test press.: 1628 psig I #H#H Mpa Seattestduration. 2 minutes
Shell Test Pressure After Relief Valve Fixing: 1628 psig I #### Mpa Shell test duration: 2 minutes

Air Seat Test

Air seat 'A’ test pressure: 80  psig /055 Mpa Seat test duration: 2 minutes
Air seat 'B' test pressure: 80 psig /055 Mpa Seat test duration:. 2 minutes
Double Block & Bleed (DBB) test press.: 80 psig / 0.55 Mpa Seattest duration. 2 minutes
Note: Pressure Listed above is minimum required. Maximum pressure is not allowed to exceed 1.1 times listed above
Actuator Type: - Actuator Brand: - Actuator Figure No.: -

Paint specification: Valve - Yes - Standard (1-Coat), Actuator - Not Applicable
Additional certification supplied with this order

Mill Test Reports for Bedy, Closure, Top Cover, Seat, Ball & Stem

Certificate of Compliance per EN 10204 3.1
Comments

Hydraulic Test Inspector:

08/C

Name: N\.&Sw @3@ \bw&&% Signature: W.“n \W‘.ﬁ YL Date: D9/g . /Y- VN

\ 0] —
A/QC Approval:

Name: Song Kuijuan Signature: g?s Date:  RIK. \o( J\m

Third Party Witness J Q.

preTy Name: SRS gerprivate Date: o\ QE-A344-0358 Rl

ev07




Conforms with ASME
Sec. ll, Part A 2017 Edition

0CT 08 2019

~ INSPECTION CERTIFICATE
QUALITY CONTROL DEPARTMENT

Fouzma e it COLTR: e G, T ONBIS12375-UK NoOT
O LAE®20181008001 | E:2018/10/8
Purchaser 375 Purchase Order No. Certificate type I FAA - EN 10204
maa.ua Cameron Petroleum Equipment Pte Ltd | T 55 4511991768 22 . 531 732
4B R bR i o) Our Job No. Melting practice % 7 ¥k
THS: (V] EBT+LF+VD+ i A [EFV.D

CHEMICAL ANALYSIS {4224 #T

TN

called for against the above order unless oEmEam stated.
- PEREAOTRAT UL BT S R 5 5 B B M 9

g : : li
Material . ; Heat No. ##* 45 D82-1950V MM M&ﬁ%@@m% .
MR ASTIMIAIE0 LFE T WL LotMut IR S, HTASHON - | oy U mINL1ANG SPECIAL STEEL COLTD._
MS-021239-02-04 C Mn Si Ni Cr S P Al Cu Mo Ti Nb H i
Rev.01 ~ % % i % % % % % % % % % e\e $ % o\m pm
MIN i 08071 0.15 f / ! / / b Foil b i ! Iy
0.23 11351 0.30 | 040 0.30 002 [ 0025 | (| 040 | 012 | 1 1/ 003 | 002 1] [
' Heat Analysis ; E i« s s oot | ocos
N D49 1098 | 025 0.6 | 006 |-0.006 | 0.018 €.004 | 0.002 ;o_o
Product Analysis .o el : 7 0.012 0.00 02 0001 | 0.001
gl 0.186 | 098 | 022 | 002 | 003 abﬁ 0 0008 | 00 oot |
B A CE FQ@ 0.356 Lr+Mo=0.039 Cu+Ni+Cr+Mo+V=0.066
HEAT TREATMENT JeiCRt . ,
Type 3 Temperature (°C) L1 Time {Hour) & ¥] Cooling Method #5075 #
Qeench: 300:°C JOH Water Cooling
Temper 620°C 35 H Air Cooling : :
MECHANICAL TEST HL B I Bl 5t From QTC 544 @ From Piece A4 [
UTSeb | YSos ELSS ROAY L
s | R | @k | o IMPACTITEST IR HARONESS (49
‘ Dir, Ty - Temp °C Avi/Mi R0
wo | oo | o |t | Do Tl mer [ o il
Min 485 278 22 30 d Min 8o b Max K
Max. B85 / I { r y i T \o.t 143 197
3 UTsab | Ysos ELS5 | ROAY I ‘
| peruaL | fimm | mmmm | e | i INEAGT IEST i HARDNESS (HB)
R P . Dir. | Type | Temp°C Joules Bl e
ﬁﬁn .(Mpa) {Mpa) (%) (%) Frr | R “m&.w T ? 5o
T 384 3 74 | L |V | 46°C | 202188 [196 | 165 166 168
Test Piece No. Gauge length Diamster B & | length of reduced section Temp Direction
WS FrER(mm) (mm) 3R (mm) JE(°C) Sk
180702312 5G 12.50 55 20°C L
Analysis for Plating 2 4 7 _
h Thickness JE 1 Heal Treatment Temperature #h b3 i 15 Heat Treatment time #44: 50+ 7]
Actual %31 { / /
PO Item No. Your Item No; L L e
TN R Deacription f#128 || Comnilty BB
e 00030 E08005-30 moo< 04 150/600 B4k
.| Remarks ik Rl
.<<¢.:maa< certified that the items %mon&ma herein have been mghu ed and ing]

mczmv,owm stm m_ na
MR RS E

ure & Datg

;%:\mem sl 10, $

%

Page 1ot 1




Conforms with ASME

Sec. Il, PartA2
0CT 08 2019

=//2

017 Edition

GSU YINGLIU MACHINE INSPECTION CERTIFICATE
ANUFACTURING CO,, LTD. QUALITY CONTROL DEPARTMENT
BREAARMEHRRELT BWREBS (R BRI ift
Purchaser: & Ewrtiio: oo T NeAFRBREMSRIEHD: Nod9333-2008A0-RGC-RyA/Rev.]
iy 18072002 a8 2018. 07. 20
Shandosg Cameron Petrolenm Equipment
Pte Lid Purchase Order No, 4512020347 niﬁ“ﬁ% EN 10204 Dn.uuu N3l Q
WEFRAEWRAHRAR Mcw — xwz ﬁ.“..g :
ur 0. g e
Tee YC2718271 jraviaiy WEF. OERV.D,
CHEMICAL ANALYSIS {32 9 4
Materia) g H.TEot Raw Material Supplier :
HRAN ASTH A350 LF2 Deat No.g* §: 18-201995 el 1807188101 Pyl CHANG QUANG
Nb H
T [+ Ma s N cr 5 ] Al Cu Mo T S v N
RVl % % % % % % % % % % % % % % % | ppm
Min Q. 60 0.15
Max 0.23 1.35 0.30 0.40 0.30 0.02 0.025 0. 40 0.12 0.03 0.02
Heat Analysis 0.
Py 0.20 [ 0.91 0.23 0.03 | 0.03 0.006 | 0.023 05
_..i.mm.»wﬁir 0.210 | 0.966 | 0.204 | 0.0199 | 0.0499 | 0.0021 | 0.0226 0.0405 | 0.0012 0.0021 { 0,006
WK EC.E. (Long) 0.386 Cr+Mo 0. 051 CurtNi+Cr+Mo+V 0. 114
HEAT TREATMENT #ASHE
Type #8 Temperature (“C) 25 Time (Hour) {8 Cooling Method X025 3%
Quenching 890 1. 75h Water cooled
Tempering 600 2, 25h Alr cooled
MECHANICAL TEST nsféaang From QTC tw: W From Pisce Z&: O
UTSob Yos ELGS ROA ¢ i HARDNESS
Msmnwno | HEEE BN X % IMEACTTESTH & HiX g ||
REV.0L
i Dis, Type Temp °C Miu Max
Mpa) (Mpa) (%) (%) B #m AveiMin ¥B)/ R /b Py
Mia 485 276 2 £
loagitudinal v —45'c 227 143 | 197
Max 55
UTSob Yeos ELES ROA & HRARDNESS
T MR g P e @Ry
ACTUAL " Dir, Type Temp °C
(Mpa) {Mpa) (%) (%) il sen Hpr Joules XH
520 385 33 ” longitudins v —46'C 140 — 125 _\ 125 154/156/152
Gauge kength Diameter Iength of reducedsection Temp Direction
Test Fiece No. 115 BB (m) Pry EBmam) 2% o I8
5-240# 50. 00 12.50 60 20 /]
Avalysis for Plating SR 44T
" z § Heat Treatmeni Temperstare Heat Treatment (lme
Ieat
Plating specification 4 Pl AL Thi ciness K f2(in) MAREI(T) AR BRI (Pl (M)
Standard ¥ | 0. 00140, 0005 /~0
X-312000-01 REV.04
Actual KM 0. 00t o= -
rO —.oal. No., Your Item No. Description Fart Number Quantity
ﬂﬁ.«m #OKITE #HE BES wa
10 TRUN 04 160600 B4C ,025 NI LF2 2301842-04-06-01 v 75
20 TRUN 03 150-600 B4C .025 NI LF2 2301842-03-06-01 20
Remarks §3%:
We hereby certlfied that the items deseribed hereln have b 2 _.»..n, cidance with the specificatios frem
(agaiust the above order unless otherwise stated. .MM . s andrequ embscalled for
HESEPS BIBR 4100 L 3T 3BT S 07 340 B AR WO RO RS R st 47 s A g =ﬁ“ F
urveyor’s Nsme, Signature & Date . Y ey
FALEA M, N b e \.wr.m._ ignature & Dote
; ATEE
\W o % - P, SN W . S -
ﬁ &._r Jeoif. <. 3) 2.8, of. 3
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Conforms with ASME
Sec. Il, Part A 2017 Edition

0CT 0§ 2019 %

WO T KEY R REHE AR WA A
SIP Toplate Surface Technologies co.,Ltd

IREE S TP-1808210003
REPORTTE- 18083 16003

7= iR A AL

Declaration of Conformity according to EN 10204 2.1

SR Produdtion name

B

Po.No.

TS Part No,

bRt Type

K Quantity

20pes ..M."__vc..m

JER e

[RaVIRS |4 Batch No.

VM 18083

WE S Piece No.

TP 180831

Plare Type

MNi~PAToy

TEST

BowW WmoH
REPORT

Aveording to ASTH R733.--04

lnspection {tem

Tests Data

Sugtace Visual

Golden Light

FRUE Thickaess

ERUCY AN

Porosity Tost Clerroxyl)

Test Picce Bending Test130°

Hent

and Hardness

Treatmient Parometers

Temp:

Thue:
V=

Surface Hardness: Hv=

4y Alloy Component

Ni= 9.5 % P=10.5 %

i

Inspectar :

;&R

Result @ Pass

¥e herehy certify that material was mencfactured, sampled tesied and inspe

specifieation and customer po. Reguirements, and wa

Fount to

1CCOT

weet the



Shandong Cameron Petroleum Equipment Pte Ltd

Beigong East Street 880#, Gaoxin District,
Weifang City Shandong Province
P.R, China, Postcode 261061

A Schlumberger Company Tel/Fax +86-536-208-0601

LETTER OF COMPLIANCE
For:
GROVE BRAND TRUNNION VALVES

Model B4, B5-Sour Low Temperature Service

Cameron Valves & Measurement hereby certifies that the design, manufacture, sampling,
testing and quality control inspection of the GROVE brand CSA Z245.15 ball valves for Sour
Low Temperature Service meet the requirements of CSA Z245.15-13 Sour Service, V&M
Engineering Standards, and customer purchase order requirements. As part of compliance
to these specifications, the valves are marked in accordance with MSS SP-25. The valves are
also marked “SOUR” as required by CSA Z245.15-13 marking requirements for Sour Service
and are suitable for use in CSA Z662 Pipeline systems.

The materials of construction for these valves conform to the metallurgical requirements of
NACE MR0175/1S01516:2009 {Parts 1 & 2 for Carbon & Alloy Steels in SSC Region 3 Sour
Service and Parts 1 & 3 for CRA's as specified in CSA Z245.15-13 Chapter 13). According to
NACE MR0175-2009/1S0 15156, it is the customer’s / user’s responsibility to ensure that the
valve materials will be satisfactory in the intended service.

The minimum service ﬁmBnm«.mEE of these valves is -46°C/50°F. Impact testing has been
performed in accordance with applicable ASTM requirements and those of CSA Z245.15-13
for Category [l M45C Service.

The ASTM A320 Grade L7M studs and cap screws and ASTM Grade A194 7ML nuts used in
the products specified above have been Quality Control inspected and meet the
requirements of the applicable ASTM specifications-as is already implied fully by the
statements above regarding both CSA and NACE standards compliance.

%2

Wang Zhenlong

Approved by:

Quality manager

CVM-QF-A344-129



From:

Schlumberger Canada Limited

3707-97 Street
Edmonton, Alberta,
Canada T6E 6J2
Phone 780.468.2732
Fax 780.450.1359
www.cameron.slb.com

Date: | sep 26, 2019

Subject:

(7 CAMERON

%%~ ASchiumberger Company

To:

MRC CANADA ULC

Serial Number:

121253220-005,006,007

Part Number:

2302332-04-06-11

Description:

B4C 4"x4" 600 RF Oring LF2 DPE WO

Sales Order:

3735342-000010

Purchase Order:

C7405629083J0

Comments:
DT# 88387486




(7 CAMERON

A Schlumberger Company

Shandong Cameron Petroleum Equipment Pte Ltd
Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Province, P.R. China, Postcode 261061
Tel/Fax: +86-536-208-0601

CERTIFICATION OF COMPLIANCE

API 6D 24TH EDITION/API 607 &
NACE MR-0175

Customer Name: CAMERON CANADA CORP.
CC STO Number: 4710300562

Sales Order Reference Number: N/A

Work order number: 121253220

We hereby cerlify that the materials for component parts and the manufacture of said valves are in compliance with
Cameron valves specifications and drawings and mest all requirements of the above referenced customer order.
We further certify that the above listed valve(s) are in full conformance with American Petroleum Institute (API) 6D
241h Edition and all addenda (as of this date hereby certified), have been API monogrammed and has/have
successfully passed all applicable test in accordance with requirements thereof, including additional customer
requirements agreed upon in the above indicated order.

Cameron certifies the subject product in compliance with pre-qualified materials of NACE MR0175/1SO15156. This
certification does not imply or warrant the application of the product in compliance with NACE MR0175/ISO15156
service conditions in which the customer/user installs the product.

Pressure

D |Serial Number Valve Part Number Valve Size  |Class End Conn. Trim

1 [121283220001 2302332-04-06-01  |4*x4" 600 RFXRF_| ASTM A350 LF2

2 |121253220002 2302332-04-06-01 _|4x4" 600 RFXRF | ASTM A350 LF2
“ 3 |rzrsesescos 2302332-04-06-01 __|4"x4* 600 RFXRF | ASTM A350 LF2

4 |121253220004 2302332-04-06-01  |4"x4" 600 RFxRF | ASTM A350 LF2

5 |121253220005 2302332-04-06-01 _ |4"x4" 600 RFXRF_| ASTM A350 LF2

6 |121253220006 2302332-04-06-01  |4"x4" 600 RFXRF | ASTM A350 LF2

7 |121253220007 2302332-04-06-01  |4"x4" 600 RFXAF | ASTM A350 LF2
" s |121253220008 2302332-04-06-01  |4"x4" 600 REXAF | ASTM A350 LF2
WO# 121289395 used to modify Ser#s 001,002,004-008 to new PT# 2302332-04-06-11

* WO# 200078574
*+*WO# 121390677 used to modify Ser# 008 to new PT# 2302332-04-06-62

EX 2

Name: Wang Zhenlong

Signature:

Date: 2018.10.31

- 8/02/2017 Schlumberger-Private CVM-QF-A344-127 REV03



® CAMERON

A Schlumbsrger Company

EC Declaration of Conformity
Pressure Equipment Directive 97/23/EC

Doc.No.: CVM-QF-A344-093

Revision: 06

Product Category Il Conformity
Assessment Module H

Customer Name :

CAMERON CANADA CORP.

PO number:

4710300562

Sales Order Number: N/A

Notified Body

Manufacture

Authorized Representative

Lloyd's Register Verification
LTD 71 Frenchurch Street
London EC3M 4BS UK

Identification No.0038
Certification No.
0038/PED/MUM/0710044/1

Shangdong Cameron Petroleum
Equipment PTE Ltd. No.880, Beigong
East Street, Gaoxin District. Weifang City,
Shandong Province, P.R. China,261061

Tel:86-536-2080601
536-2080617

Tax:86

Cameron ltaly S.r.l.
Via Italo Betto, 11
|-27058 Voghera - Pavia

We herely declare that product(s) described below are in conformance with the pressure Equipment Directive

2014/68/EU
Product Model Number Qty Serial Number Technical File No. Rev.
Grove B4 1 121253220001 B4 Technical file 1
Grove B4 1 121253220002 B4 Technical file 1
Grove B4 1 121253220003 B4 Technical file 1
Grove B4 1 121253220004 B4 Technical file 1
Grove B4 1 121253220005 B4 Technical file 1
Grove B4 1| 121253220006 B4 Technical file 1
Grove B4 1 121253220007 B4 Technical file 1
Grove B4 1 .&(9@8&( B4 Technical file 1

Other EC Directives:

Ref. Design Standards: Asme Section VIIl Div |, Section Il Part D:API 6D, Pipeline Valves

Asme16.34, Valve-Flanged, Threaded, Welding Ends.

QA Representative: _Wang Zhenlong - Title: QA Manager
Signature: Date: 2018.10.31
03/16/2017 : .Schlumberger-Private CVM-QF-A344-093 Rev06



EC Declaration of Conformity [Doc. No. CVM-QF-A344-109
\ CAMERON ATEX 94/9/EC Directive  |Revision: 04
A Schlumberger Company Customer Name :
Product Category CAMERON CANADA CORP.
1.2.G PO number: 4710300562
Sales Order Number: N/A
Manufacturer Authorized Representative

Shandong Cameron Petroleum Equip. Co. Pte Ltd

South of Beigong mmmﬁ St

West of Huixian Rd. Cameron ltaly S.r.l.

i ; : Via ltalo Betto, 11
Gaoxin Dist. Weifang City 1-27058 Voghera - Pavia

Shandong Prov., P.R., China 261061
Tele: 86 536 2080601
Fax: 86 536 2080617

We hereby declare that the product(s) described below are in conformance with the
ATEX 94/9/EC Directive.

Product Model Number Qty. Serial Number Technical File No. Rev.

GROVE B4 1 121253220001 B4 ATEX Technical File 0
GROVE B4 1 121253220002 B4 ATEX Technical File 0
GROVE B4 1 121253220003 B4 ATEX Technical File 0
GROVE B4 1 121253220004 B4 ATEX Technical File 0
GROVE B4 1 121253220005 B4 ATEX Technical File 0
GROVE B4 1 121253220006 B4 ATEX Technical File 0
GROVE B4 1 121253220007 B4 ATEX Technical File 0
GROVE B4 1 121253220008 B4 ATEX Technical File 0

Other EC Directives: Pressure Equipment Directive 2014/68/EU

Ref. Design ma:a.m rds: ASME Section VIII Div 1, Section |l Part D; API 6D, Pipeline Valves

ASME B16.34, Valve - Flanged, Threaded, Welding Ends

Authorised Representative: Wang Zhenlong Title: QA Manager
~ N~
Signature: + i.\ Date: 2018.10.31
V4 SN

05/16/2016 .Schlumberger-Private CVM-QF-A344-109 REV03



(

CANVIERUIN

A Schlumberger Company

MRB Installed Base - Ibase

Material: 2302332-04-06-01

MaterialRev: 06 Serial number: 121253220006
Batch ID:

Description:B4C 4"x4" 600 RF Oring LF2 DPE BARE

(ldentification):
Sales Order (Ext ID): 4710300562
IBASE NUMBER: 35981762

Production Order(Desc): 121253220

Record Compiled By- 193791

Customer Verification
Customer:
Rep:
Date: 30 0OCT 2018

1D# Material/Description I-Base Serial Number LIZ?I\E,ﬂ Qty. Batch / Information

1 2301862-04-06-01 04 |1.000 18-201995 180718-B1D1
TRUN 04 150-600 B4C.025 NI LF2

2 2301863-04-15-01 03 1.000 18-201995 180830-B1D1
GLAND PLATE 04 150-1500 B4C LF2

3 2301864-04-15-01 04 1.000 V11702046 HT 1808005
STEM 04 900/1500 B4AC LVR 4130 0.025 ENP

4 2301865-04-09-01 02 2.000 D72-6005V D18012201
SEAT RING INNER 04 150-900 B4C DPE LF2

5 2301865-04-15-02 03 2.000 D72-6005V D18012201
SEAT RING OUTER 04 150-1500 B4C DPE LF2

6 2301866-04-06-01 03 1.000 D82-1959V HT1831093
BODY 04 150-600 B4C LF2

7 2301867-04-06-01 03 2.000 D82-1959V HT1831093
CLOSURE RF 04 600 B4C DPE LF2

8 9D-292-04025-500C1 04 1.000 D72-3411 HT1807012
BALL 4 150/600 NI/LF2




CAMERON

A Schiumberger Company Shandong Cameron Petroleum Equipment Pte Ltd

Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Province, P.R. China, Postcode 261061
Tel/Fax: +86-536-208-0601

TEST CERTIFICATE FOR
GROVE B4C PRODUCT
IN ACCORDANCE WITH EN 10204 3.1

Customer Name: CAMERON CANADA CORP.
CC STO number: 4710300562
Sales Order reference number: N/A
Work order number: 121253220
Valve Part Number: 2302332-04-06-01
Valve Serial Number: 121253220006

All valves have been inspected and hydrostatically tested to comply with the specifications and corresponding test parameters
indicated below and are certified as satisfactory.

This certification complies with EN 10204 para. 3.1. It was prepared by QA department personnel from tests conducted by a testing
department whose supervisor is administratively independant from the Production Manager.

Hydrostatic shell & seat tests and air seat tests conducted in accordance with APl 6D

Valve size: 4"x4" ANSI pressure class: 600
Material specification: ASTM A350 LF2 CWPrating 1480  psig /10.21 Mpa
Hydrostatic Shell & Seat Test

Shell test pressure: 2220 psig ! #R#E Mpa Shell test duration: 2 minutes

Seat 'A' test pressure: 1628 psig [ #### Mpa Seat test duration: 2 minutes

Seat 'B' test pressure; 1628 psig ! #H### Mpa Seat test duration: 2 minutes

Double Block & Bleed (DBB) test press.. 1628 psig [ HHHE Mpa Seat test duration: 2 minutes

Double Isolation & Bleed (DIB-1) test press.. 1628 psig [ Mpa Seat test duration: 2 minutes

Shell Test Pressure After Relief Valve Fixing: 1628 psig [ HH# Mpa Shell test duration: 2 minutes
Alr Seat Test

Air seat 'A’ test pressure: 80 psig / 0.55 Mpa Seat test duration: 2 minutes

Air seat 'B' test pressure: 80  psig /' 0.55 Mpa Seat test duration: 2 minutes
Double Block & Bleed (DBB) test press.. 80  psig / 0.55 Mpa Seat testduration: 2 minutes

Note: Pressure Listed above is minimum required. Maximum pressure is not allowed to exceed 1.1 times listed above

Actuator Type: - Actuator Brand: - Actuator Figure No.: -
Paint specification: Valve - Yes - Standard (1-Coat), Actuator - Not Applicable

Additional certification supplied with this order

Mill Test Reports for Body, Closure, Top Cover, Seat, Ball & Stem

Certificate of Compliance per EN 10204 3.1
Comments

Hydraulic Test Inspector:

Name: ~ 7] @\J\&Awwv\m.w Signature: W«A T vk Date: ~>p/8 79 24

‘ 7 v
QA/QC Approval:

Name: Song Kuijuan Signature: §W§A&\ Date: \@dm% \o, Q\R
J

Third Party Witness Q

06/0p/2017 Name: SIANEW S e private




Conforms with ASME
Sec. I, Part A 2017 Edition

0CT 0 8 2019

F I BB R 24 7]

INSPECTION CERTIFICATE
QUALITY CONTROL -DEPARTMENT

? : 7 W RA - s il
| Suzhou Envi Machinery CO.LTD g LT AnEs) BT E R N o1
. . 1 AE159:20181008001 | E#1:2018/108 :
Purchaser 375 Purchase Order No. Certificate 28 HEFR: EN 10204
mzm_ao:a Omaaaa vm:o_mca mac_csmz Pte Lid PTH5: 4511991768 122 31 [73.2
ty i R b A AT e 2 ) Our Job No. Melting practice % 1 77 ¥k
THS: V] EBTH+LF+VDHHEL 4 DEFVD

CHEMICAL ANALYSIS {4224 8T

| We hereby certified that the items %mond& herein have
called for against the above order unless otherwise stated:

o Heat No. 1 : DE2-1069V el
(RAAGASTMASSOLF2 - LT Lot IAC AL RIS HT1831093 KINYU XINLIANG SPECIAL STEEL CO.LTD.
MS-021235:0204 | C | Mn | & | Ni Gr 5 P A Cu | Mo | T Nb H |
Rev.0 % 1 % % | % % % % | % | % % 1% o\e .x. % x o
MIN /- 1080|015 | I / / AN R TN
MAX 023 | 1.35 | 0.30 | 0.40 | 0.30 | 002 | 0.05 | | 040 | 012 | / | 7 | 603 | 002 [ /] /
| HeatAnalysis - iy : ; P o
Bpiv 0.49 1098 | 025 0.m6 | 008 | 0006 | 0.019 0,004 | 0.002 0001 | 0006
Product Analysis ot i : 1 | 8001
i 0185 | 0.98 | 0.22 | 002 | 003 g,m 0.012 D.006 | 0.002 0.00 1
BEE 5t CE. (Long) = 0.356 Cr+M0=0.039 Cu+Ni+Cr+Mo+V=0.066
HEAT TREATMENT # i B¢ ,
Type %24 Temperature (°C) L1 Time (Hour) & %) Cooling Method #5075 i,
Quench: 900°C JO0H Water Cooling
- Temper 620°C ~ 35H Air Cooling :
gmnx>z_o>:m2 HLE RE R From QTC al4k: @ From Piece A [
UTSob YSas EL85 | ROAy ; e ,
e | R | ks | s BPACTTEST Marmlee eSS )
i [ Dir. Type | Temp°C - AvriMi i)
Moo | e | 9 | O | | | ) il
Min 485 275 2 30 . Min s | Max 8K
Max | . 655 j I 7 4 ¥ = aia, 143 197
s UTsab | YSos EL65 | ROAY . ;
| aerua |t g | e | gt INPAT TRST R HARDNESS (HB)
, ‘ Dir. | Ty - Temp°C Joules 353
TH | e | Mea) | 0 | | | e #T7 |
[T TERE 384 3 | 74 | UL | V | 46°C [202]188 [196 | 165 166 166
Test Piece No. 1 Gauge length Diamster ¥ & | length of reduced section | = Temp Direction
L ol Fr(mm) (mm) HiER(mm) HREECC) H
168070231-2 50 12.50 55 20°C L
>3_§m for Easa WESET ,
. Thickness ¥/ Heat Trealment Temperature P Ab¥I i 1 Heat Treatment time #2t 5 )
)ﬂ:m.w&% { / /
n%%ﬁ,z% , %ﬁ%ﬁm e oggga: 4 Part Numbe? i Y e | Quantity it
- 00030 E06005-30 EL 150/600 B4s 128
Remarks 757 A o

been mghutacidfed and inspcgfd ) mgoaw@ the: %mg%ngm m_ﬁu requirements

ALK EM:

MG TR s s SR g AT

Surveyor's Name, Signajure & o%

‘U«q%v; {04

o \




Conforms with ASME

Sec. ll, PartA2
0CT 08 2019

017 Edition

=//2

IANGSU YINGLIU MACHINE INSPECTION CERTIFICATE
ANUFACTURING CO., LTD. QUALITY CONTROL DEPARTMENT
FEAAUPEHRRENT BRERS (RREME) i ified bo
: Noap33-2608-A0-RGC-RvA/Rev.]
Purchaser:E 75 P oo NoARRBAESRITRD:
ERG 18072002 g 2018. 07. 20
'Shan Cameron Petrolenm Equipment
Pte F.wnaam Purchase Order No, 4512020367 niﬂ.m.m type EN 10204 DNM.».N LEX] a
WRFERERARHEAR Msw — swgws.wi :
ur 0.
Iee Yeamazil sy WEF. CERV.D,
CHEMICAL ANALYSIS {32 2
Materia) ¥ H.T.Lot Raw Material Supplier
HREN: ASTH A350 LF2 |  BeatNoP4: 18-201995 s 180718-8101 i CHANG QUANG
iS5 £ Mn si N cr s r Al Cu Mo T S v Nb N H
Ry % % % % % % % % % % % % % % % | ppm
Min 0, 60 0.15
Max 0.23 1.35 0.30 0.40 0.30 0.02 0.025 a. 40 0.12 0.03 0.02
Heat Analysis 0. 03 ; . 023 0.05
BEA 0,20 0.91 0.23 03 0. 0. 006 Q
..:...mmﬁaar 0.210 | 0.966 | 0.204 [ 0.0199 | 0.0499 | 0.0021 | 0.0226 0.0405 | 0.0012 0.0021 {00016
B EC.E. (Long) 0.386 CritMo 0. D51 CurtNi+Cr+Mo+V 0.114
HEAT TREATMENT A&
Type #8 Temperature (*C) B Time (Hour) 818 Cooling Method 440% %
Quenching 890 1. 75h Water cooled
Tempering 600 2.26h Alr cooled
MECHANICAL TEST s ssang From QTC tt: W From Piece Z4%; O
UTSob Yso3 EL6S ROA ¥ ) HARDNESS
Msonssazos | MidEm BREN Hex s DMPACTTEST Mk B
REV.01
o Dis, Type Temp °C Mio Max
{Mpa) (Mpa) (%) (%) o e Ave/Min Y5/ /b B | @
Min 485 275 2 £
longitudinal v —48'C 27/27 143 197
Max 558
UTSob Yeos ELSS ROA ¢ HARDNESS
R mEEy i gk IMPACTAEST ¥ Wi By
ACTUAL o Dir, Type Temp °C
(Mpa) (Mpa) (%) (%) e an s Joules X
520 385 a3 9 longitudina Y —46'C 140 _ 125 _ 125 154/156/152
Gauge tangth Diameter length of reducedsection Temp Direction
Teat Plece No. U1 G B (um) B (mm) Emm) B Q) 78
5-2404 50. 00 12.50 60 20 1)
Avalysis for Plating @ 781
. : . Heat Treatmeni Temperstare Heat Treatment (ime
Plating specilication 4 HNAE Thi ciness H #(in) MAERBB(C) A&LE Rl h)
Standard % | 0. 001+0. 0005 /-0
X-311000-01 REV.94
Actua) ¥ 0. 001 — =
[] :!-l_ No, Your [tem No. Description Part Number Quantity
i ﬁ.u 5 #MTE N S mAEs mms
10 TRUN 04 150-600 B4C . 025 NI LF2 2301862-04-06-01 v 75
20 TRUN 03 150-600 B4C . 025 N) LF2 2301862-03-06-01 20
Remarks $%3%:
We hereby certlfied that the items deseribed herein have b Rdance with the specification irem [¢
jagainst the above order unless otherwise stated. A pes s andrequ i cxlod for
ﬁ&:&ﬁ%ﬁEH«H#Q*%SY&&QQ%&%H%WﬁQﬁ# g
urveyor’s Name, Signature & Date <SP e
HALFAM: - \W 35
o . B8 . W . > o, & -
ﬁa .%.PL 1§. o¥. 3 P o8, of. b

Page 1 of 1



Conforms with ASME
Sec. II, Part A 2017 Edition

0CT 0§ 2019 %

KN T ERKEERRODERE R LT
SIP Toplate Surface Technologies co.,Ltd

RS S TP-1808310003
REPORTTP-18083 (0802

7= R 3 A
Declaration of Conformity according to EN 10204 2.1

Production name Bieil)

Po.No.

451202036720 43120420367

S Part No, - 2301 862-03-06-01  301862-04-06-01

37 LF2 4

20pes ISpes

VM 180831

WA Piece No. TP180831

Plate Type YA A G Mi-PANoy

B MmN
TEST REPORT

A Inspection ltem 5

ding to ASTM B733~04

B Tests Data

Surface Visual

Thickaess

Golden Light

Povasity Test Clerroxyl)

& Test Picce Bending Testi80° &% Pasy

A

Heat Treatment Parsmeters | #i/7: Tenp:

) Thue:
£ HV=

Surface Hardnese =

A sy Alloy Component Ni= 89,5 % P=10.5 %

aF;

DB, R RIS, g

ehy cer ab gaterial was nenufactured, sampled testved and inspec

with the meverial pcification and cust

v pu. Reguirements, and

to wret the

s,



Shandong Cameron Petroleum Equipment Pte Ltd

Beigong East Street 880§, Gaoxin District,
Weifang City Shandong Province
P.R, China, Postcode 261061

A Schiumberger Company Tel/Fax +86-536-208~0601

LETTER OF COMPLIANCE
For:
GROVE BRAND TRUNNION VALVES

Model B4, B5-Sour Low Temperature Service

Cameron Valves & Measurement hereby certifies that the design, manufacture, sampling,
testing and quality control inspection of the GROVE brand CSA Z245.15 ball valves for Sour
Low Temperature Service meet the requirements of CSA Z245.15-13 Sour Service, V&M
Engineering Standards, and customer purchase order requirements. As part of compliance
to these specifications, the valves are marked in accordance with MSS SP-25. The valves are
also marked “SOUR” as required by CSA Z245.15-13 marking requirements for Sour Service
and are suitable for use in CSA 2662 Pipeline systems.

The materials of construction for these valves conform to the metallurgical requirements of
NACE MRO0175/1S01516:2009 {Parts 1 & 2 for Carbon & Alloy Steels in SSC Region 3 Sour
Service and Parts 1 & 3 for CRA's as specified in CSA 2245.15-13 Chapter 13). According to
NACE MR0175-2009/1S0 15156, it is the customer’s / user’s responsibility to ensure that the
valve materials will be satisfactory in the intended service.

The minimum service temperature of these valves is -46°C/50°F. Impact testing has been
performed in accordance with applicable ASTM requirements and those of CSA Z245.15-13
for Category Il M45C Service.

The ASTM A320 Grade L7M studs and cap screws and ASTM Grade A194 7ML nuts used in
the products specified above have been Quality Control inspected and meet the
requirements of the applicable ASTM specifications-as is already implied fully by the
statements above regarding both CSA and NACE standards compliance.

%2

Wang Zhenlong

Approved by:

Quality manager

CVM-QF-A344-129
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A Schlumberger Company

From: To:
Schlumberger Canada Limited MRC CANADA ULC

3707-97 Street
Edmonton, Alberta,
Canada T6E 6J2
Phone 780.468.2732
Fax 780.450.1359
www.cameron.slb.com

Date: | sep26, 2019

Subject:

Serial Number: 121253220-005,006,007

Part Number: 2302332-04-06-11

Description: B4C 4"x4" 600 RF Oring LF2 DPE WO
Sales Order: 3735342-000010

Purchase Order: C7405629083J0

Comments:

DT# 88387486




(7 CAMERON

A Schlumberger Company

Shandong Cameron Petroleum Equipment Pte Ltd
Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Province, P.R. China, Postcode 261061
Tel/Fax: +86-536-208-0601

CERTIFICATION OF COMPLIANCE

API 6D 24TH EDITION/API 607 &
NACE MR-0175

Customer Name: CAMERON CANADA CORP.
CC STO Number: 4710300562

Sales Order Reference Number: N/A

Work order number: 121263220

We hereby cerlify that the materials for component parts and the manufacture of said valves are in compliance with
Cameron valves specifications and drawings and mest all requirements of the above referenced customer order.
We further certify that the above listed valve(s) are in full conformance with American Petroleum Institute (API) 6D
24th Edition and all addenda (as of this date hereby certified), have been AP| monogrammed and has/have
successfully passed all applicable test in accordance with requirements thereof, including additional customer
requirements agreed upon in the above indicated order.
Cameron certifies the subject product in compliance with pre-qualified materials of NACE MR0175/ISO151586. This
certification does not imply or warrant the application of the product in compliance with NACE MR0175//SO15156
service conditions in which the customer/user installs the product.

Pressure

ID__|Serial Number Valve Part Number  [Valve Size  |Class End Conn. Trim

1 121253220001 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

2 121253220002 2302332-04-06-01 4°x4" 600 RF x RF ASTM A350 LF2
* 3 TZT293££6603 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

4 121253220004 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

5 121253220005 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

6 121253220006 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

7 121253220007 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2
" s |121253220008 2302332-04-06-01  [4'x4" 600 REXRAF_| ASTM A350 LF2
WO# 121289395 used to modify Ser#s 001,002,004-008 to new PT# 2302332-04-06-11

* WO# 200078574
**WO# 121390677 used to modify Ser# 008 to new PT# 2302332-04-06-62

TR

Name: Wang Zhenlong

Signature:

Date: 2018.10.31

~ 8/02/2017 .Schlumberger-Private CVM-QF-A344-127 REV03



, Doc.No.: CVM-QF-A344-093
EC Declaration of Conformity oeNo:l 2

@ n > —<— m -N o Z Pressure Equipment Directive 97/23/EC Revision: 06

A Schlumberger Company Customer Name

Product Category Il Conformity CAMERON CANADA CORP.

Assessment Module H

PO number: 4710300562
Sales Order Number: N/A
Notified Body Manufacture Authorized Representative
Lloyd's Register Verification Shangdong Cameron Petroleum
LTD 71 Frenchurch Street Equipment PTE Ltd. No.880, Beigong Cameron Italy S.r.l.
London EC3M 4BS UK |East Street, Gaoxin District. Weifang City, Via Italo Betto, 11
Identification No.0038 Shandong Province, P.R. China,261061 [-27058 Voghera - Pavia
Certification No. Tel:86-536-2080601 Tax:86+
0038/PED/MUM/0710044/1 536-2080617

We herely declare that product(s) described below are in conformance with the pressure Equipment Directive

2014/68/EU
Product Model Number Qty Serial Number Technical File No. Rev.
Grove B4 1 121253220001 B4 Technical file 1
Grove B4 1 121253220002 B4 Technical file 1
Grove B4 1 121253220003 B4 Technical file 1
Grove B4 1 121253220004 B4 Technical file 1
Grove B4 1 121253220005 B4 Technical file 1
Grove B4 1 121253220006 B4 Technical file 1
Grove B4 1 121253220007 B4 Technical file 1
Grove B4 1 %% B4 Technical file 1

Other EC Directives:

Ref. Design Standards: Asme Section VIl Div |, Section Il Part D:API 6D, Pipeline Valves

Asme16.34, Valve-Flanged, Threaded, Welding Ends.

QA Representative: Wang Zhenlong - Title: QA Manager

Signature: Date: 2018.10.31

03/16/2017 =& .Schlumberger-Private CVM-QF-A344-093 Rev06



EC Declaration of Conformity |Doc. No. CVM-QF-A344-109
\, CAMERON ATEX 94/9/EC Directive  |Revision: 04
’ ASchlumberge: Company Customer Name :
Product Category CAMERON CANADA CORP.
11.2.G PO number: 4710300562
Sales Order Number: N/A
Manufacturer Authorized Representative

Shandong Cameron Petroleum Equip. Co. Pte Ltd

South of Beigong .mmmdmﬁ

West of Huixian Rd. Eameron ltaly Sk

I . . Via Italo Betto, 11
~Gaoxin Dist. Weifang City 1-27058 Voghera - Pavia

Shandong Prov., P.R., China 261061
Tele: 86 536 2080601
Fax: 86 536 2080617

We hereby declare that the product(s) described below are in conformance with the
ATEX 94/9/EC Directive.

Product Model Number Qty. Serial Number Technical File No. Rev.

GROVE B4 1 121253220001 B4 ATEX Technical File 0
GROVE B4 1 121253220002 B4 ATEX Technical File 0
GROVE B4 1 121253220003 B4 ATEX Technical File 0
GROVE B4 1 121253220004 B4 ATEX Technical File 0
GROVE B4 1 121253220005 B4 ATEX Technical File 0
GROVE B4 1 121253220006 B4 ATEX Technical File 0
GROVE B4 1 121253220007 B4 ATEX Technical File 0
GROVE B4 1 121253220008 B4 ATEX Technical File 0

Other EC Directives: Pressure Equipment Directive 2014/68/EU

Ref. Design mﬁmsmnam“ ASME Section VIII Div 1, Section |l Part D; API 6D, Pipeline Valves

ASME B16.34, Valve - Flanged, Threaded, Welding Ends

Authorised Representative: Wang Zhenlong Title: QA Manager
~ -
Signature: o .&. y) Date: 2018.10.31
- P4 AN

05/16/2016 .Schlumberger-Private CVM-QF-A344-109 REV03
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( el il MR8 Installed Base - Ibase

A Schlumberger Company
Material: 2302332-04-06-01 Material Rev: 06 Serial number: 121253220007 Customer Verification
Description:B4C 4"x4" 600 RF Oring LF2 DPE BARE BatchID: Customer:

Rep:
Date: 30 0CT 2018

(Identification):

Sales Order (Ext ID): 4710300562 Production Order(Desc): 121253220
IBASE NUMBER: 35981785 Record Compiled By- 193791
ID# Material/Description -Base Serial Number LZ‘:’/‘; Qty. Batch / Information
1 2301862-04-06-01 04  |1.000 18-201995 180718-B1D1
TRUN 04 150-600 B4C.025 NI LF2
2 2301863-04-15-01 03 |1.000 18-201995 180830-B1D1
GLAND PLATE 04 150-1500 B4C LF2
3 2301864-04-15-01 04 |1.000 V11702046 HT 1808005
STEM 04 900/1500 BAC LVR 4130 0.025 ENP
4 2301865-04-09-01 02 {2000 D72-6005V D18012201
SEAT RING INNER 04 150-900 B4C DPE LF2
5 2301865-04-15-02 03 [2.000 D72-6005V D18012201
SEAT RING OUTER 04 150-1500 B4C DPE LF2 ‘
6 2301866-04-06-01 , 03 |1.000 D82-1959V HT1831093
BODY 04 150-600 B4C LF2
7 2301867-04-06-01 03 |2.000 D82-1959V HT1831093
CLOSURE RF 04 600 B4C DPE LF2
8 9D-292-04025-500C1 04 |1.000 D72-3411 HT1807012
BALL 4 150/600 NI/LF2




CAMERON

A Schiumberger Company Shandong Cameron Petroleum Equipment Pte Ltd

Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Province, P.R. China, Postcode 261061
TeliFax: +86-536-208-0601

TEST CERTIFICATE FOR
GROVE B4C PRODUCT
IN ACCORDANCE WITH EN 10204 3.1

Customer Name: CAMERON CANADA CORP.
CC STO number: 4710300562
Sales Order reference number: N/A
Work order number: 121253220
Valve Part Number: 2302332-04-06-01
Valve Serial Number: 121253220007

All valves have been inspected and hydrostatically tested to comply with the specifications and corresponding test parameters
indicated below and are certified as satisfactory.

This certification complies with EN 10204 para. 3.1. It was prepared by QA department personnel from tests conducted by a testing
department whose supervisor is administratively independant from the Production Manager.

Hydrostatic shell & seat tests and air seat tests conducted in accordance with API 6D

Valve size: 4"x4" ANSI pressure class: 600
Material specification. ASTM A350 LF2 CWP ratint 1480  psig / 10.21 Mpa
Hydrostatic Shell & Seat Test

Shell test pressure: 2220 psig ! ####H Mpa Shell test duration: 2 minutes

Seat 'A' test pressure: 1628 psig | #H#HE Mpa Seat test duration. 2 minutes

Seat 'B' test pressure: 1628 psig ! ###HE Mpa Seattest duration:. 2 minutes

Double Block & Bleed (DBB) test press.: 1628 psig ! H###E Mpa Seat test duration. 2 minutes

Double Isolation & Bieed (DIB-1) test press.: 1628 psig ! ##HE Mpa Seat test duration: 2 minutes

Shell Test Pressure After Relief Valve Fixing: 1628 psig ! $HHHE Mpa Shell test duration: 2 minutes
Air Seat Test

Air seat 'A' test pressure: 80 psig !/ 0.55 Mpa Seat test duration: 2 minutes

Air seat 'B' test pressure: 80  psig !/ 0.55 Mpa Seat testduration: 2 minutes
Double Block & Bleed (DBB) test press.. 80  psig / _0.55 Mpa Seat test duration: 2 minutes

06/0

Note: Pressure Listed above is minimum required. Maximum pressure is not allowed to exceed 1.1 times listed above

Actuator Type: - Actuator Brand: - Actuator Figure No.: -
Paint specification: Valve - Yes - Standard (1-Coat), Actuator - Not Applicable

Additional certification supplied with this order

Mill Test Reports for Body, Ciosure, Top Cover, Seat, Ball & Stem

Certificate of Compliance per EN 10204 3.1
Comments

Hydraulic Test Inspector:

g/2017  Name: SN cerprivate Date: LQE-A344.

Name: N\_Ss,w @i%%;&% Signature: W.X T y2 Date: 20/ . fv. ¥b
QA/QC Approval: i} ;

Name: Song Kuijuan Signature: [61SGwng Date:  Ovi&. o q\
Third Party Witness g

ev07




Conforms with ASME
Sec. I, Part A2017 Edition

0CT 08 2019

INSPECTION CERTIFICATE

M B AR BT PR 2 F] ogﬁw%m%m%runﬂwﬂwmzq Company's QMS. 8;&8 8%

SN EOLID e T Date CNBJ312375-UK No.01
SE 15%::20181008001 | H#9:2018/10/8

Purchaser 3 7j': Purchase Order No. Certificate sem UE AR EN 10204

mzmao@ omama: Petroleum mncsamz Pleltd | 3T 554511991768 22 31 3.2 =

i R T BT R S Our Job No. Melting uag_om MR vk

TR V] EBT+LF+VD+Hi 14 CEFV.D

CHEMICAL ANALYSIS {4224+ 87

called for against the above-order unless otherwise staled.

oY
ki,

R

: Heat 75.;%N ﬂuwomm&_m%f\ v WWM \%MM:MME et
M ASTMAISO LF2 | AT Lot AR AEYC: HT1831003 XINYU XINLIANG %mo AL mﬂmmw oo;Zm
MS-021239-02-04 c Mn Si Ni Cr S B Al Cu Mo Ti Nb NI H |
Rev0f Y% % % % % % % % % % % o\c a\u % %] e
MIN 2] 0801 0.15 f { ! C / / 1 IR ! ! Bl d
: MAX 0.23 11351 0.30 | 040 0.30 0.02 0025 | [ | 040 012 | 414 1003 1 002 Vi1 7
- | Heat Analysls e oy ooy P :
i T D49 1 098 | 025 | 0.6 | 0.06 {0006 | 0.018 ¢.004 | 0002 ;o_;oog o.ccm
. Product Analysis st ‘ . : : : Y00
B 0:186 o.mm 0,22 002 | 00¥ Q,S.m 0.012 0008 | 0.002 0:001 | w,a.i
B At CE. (Long) = 0,356 Cr+Mo=0.038 Cu+Ni+Cr+Mo+V=0.066
- | HEAT TREATMENT kbt ,
- Type KA Temperature (°C) L1 ~ Time (Hour) & %] Cooling Method #1177 i
Quench: 800°C 30H Water Cooling
Temper 620°°C 35H Alr Cooling .
MECHANICAL TEST Bl it Gt il i From QTC it4k: @ From Piece A4 [
UTSeb | Yos ELB5 | ROAY e s
st | R | ekE | g IPACT TEST I BRI HARDNESS (HB)
v oF g Dir, | Type | Temp®C AvriMin R4S
(oc) | Mes) | 08 | O || m | mm | e |
Min 485 275 22 30 Min Sk | Max K
-Max: 855 / I ! L ! 4B, 2 \m,: 143 197
ok 1. UTSab YSas ELSS | ROAy .
ACTUAL LLIERRNE | RIS | e | Wi _ MPAGT TEST it  HARDNESS (HE)
. . o Dir. | Type | Temp°C Joules BHEE
%mﬁ (Mpa) - csuﬂ (%) ) g o T #IT iy
: 527 384 34 74 L Y | 48°C |202]188 | 195 165 166 168
- Test Piece No. Gauge length Diameter B & | length of reduced section Temp Direction’
RiEs $rER(mm) (mm) Hish(mm) HLIE(C) aa
180702312 50 12.50 5 20°C L
Analysis for Plating ¥ 24+ §7
Thickness 5 ¢ Heat Traatment Temperature A 4b30 g 15 Heal Treatment time 4 4t 3584 1]
Actual L8 { / /
_u% Mﬁﬂwﬂw MM@.M@%M Description ik Part @\Bamw,wﬁﬁﬁgiff | Quantity $ 5t
100030 E06005-30 BODY 04 amo\moo i mmgmmm -(4-06-01 mm< ow 28
Remarks &7k
We.heraby 8%3 that the items. described smas have been nyfu and ing]

moooaw@ ‘the nmg%%gm m:m requirements

| REBEPMIIRI B LT R A sl iy AT
| Surveyor's Name, Signajure & Date: e ]

\

¢ & Date

\

- .wb,w, ,o.w

,.\

Page 1.0 1




Conforms with ASME

Sec. I, PartA2

0CT 08

017 _Edition

=//2,

2019

TANGSU YINGLIU MACHINE INSPECTION CERTIFICATE
ANUFACTURING CO., LTD. QUALITY CONTROL DEPARTMENT
BEAARPEHRRRENT BRERS (RERRE) ifi
+ NeAP333-2008-AQ-RGC-RyA/Rev.]
Purchaser: &5 cort to, e NoQEIR B A i RiEH9:
EHa 18072002 am 2018.07. 20
Shandosg Cameron Petrolenm Equipment
Pte Lid Purchase Order No, 4512020347 Certificate type EN 10204 D»%. B3l Q
' 2
WEFERERRRERAR ey sﬂwxms.s
ur g pr
Tee Ye271.8271 sl WEF, COERV.D,
CHEMICAL ANALYSIS {32 94
Materia) H.TLet Raw Material Supplier
Prfayeabing ASTH A350 LF2 Deat No.5* 91 18201995 AR RAK G 180718-81D1 Jrrymiesy CHANG QUNG
? [o Mo T Sn v Nb N H
S c Mn s N cr 5 Al u
Rev.ol % % % % % % % % % % % % % % % | ppm
Min 0, 60 0.15
Max 0.23 1.35 0.30 0.40 0.30 0.02 0.025 Q. 40 0.12 0.03 0.02
Heat Analysis . 02 0.05
nas 0.20 0.91 0.23 0.03 0.03 0. 006 0.023
e 0.210 | 0.966 | 0.204 | 0.0199 | 0.0459 | 0.0021 [ 0.0226 0.0405 | 0.0012 0.0021 {00016
R EC.E. (Long) 0. 386 CrtMo 0. D51 CurtNi+CriMo+V 0.114
HEAT TREATMENT A8
Type #8 Temperature (‘C) B8 Time (Hour) #8§ Cooling Method 4&l% %
Quenching 890 1. 75h Water cooled
Tempering 600 2. 25h Ajr cooled
MECHANICAL TEST nti¢aiang From QTC iXt:; B From Pisce &&; O
UTSob Ysas ELGS ROA ¥ ¢ HARDNESS
MS-021239-02-04 fiecd - d BEEA Mk Ha% DIFACTTEST ¥ W [GE: 024
REV.01
- Dis, Type Tewmp °C y Mio May
M™pa) Mpa) ) ) oo e AveMin ¥5/Rh b | B
Min 485 275 ) 2 !
e p longitudinal v —48°C 1/27 143 197
UTSob Yeos ELSS ROA ¢ HAARDNESS
T MRS e g IMPACT TEST i1 NIL @B)g
CTUAL v Dir, Type Temp °C
A (Mpa) (Mpa) (%) (%) e = Py Joules X
520 385 33 9 longitudinal v —46'C 140 _ 125 _ 125 154/156/152
& Gauge Yength Diameter Iength of reducedsection Temp Direction
Teat Plece No. iARES R (um) B (um) @ mm) 2% (0 o
5-2404 50.00 12.50 L) 20 /]
Anglycls for Plating S 447
g - . Heat Treatment Temperatare Heat Treatment (ime
Plating specilication Hi 8 MAL Thi ciness B fif(in) MAETERE(C) Y=ty
Standard HME 0.001+0. 0005 /-0
X-312000-01 REV.04
Actual R 0. 00t = =
PO Item No, Your Item No, Description Fart Number i
TS HNRTE o maY o.mmna
10 TRUN 04 150600 B4C , 025 NI LF2 2301842-04-06-01 v 75
20 TRUN 03 150-600 B4C .025 N) LF2 2301862-03-06-01 20
Remarks %3
We hereby certlfied that the items deseribed hereln have b gidance with the specification irem [{
jagainst the above order unless otherwise stated. s s andrequ setascalletfag
E LS BT K100 _E 0T BT HiR 07 £ B FUR UM IS R 4T S .....<. .,.. 3
urveyor’s Name, Signature & Date
P 4 /M. e & Due
o % S W \
A, o8 o83 s ﬁ, 2018, of. ]

g
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Conforms with ASME
Sec. Il, Part A 2017 Edition

0CT 08 2019 %

HFHIULREKEYRXROHERE B LA
SIP Toplate Surface Technologies co.,Ltd

RS TP-1508110003
REPORTTP-18083 1003

7= R R AR

Declaration of Conformity according to EN 10204 2.1

FRAES Production name

Hd

PoNo.

451202036720 4512620367410

Part No,

2301862-03-06-01  301862-04-06-01

37 L2 47 LF2

Kb Quy

20pes  T3pes

VM 180831

TP 180831

# Plate Type

YRGEA G Ni-PAlloy

TEST

oW o|mos
REPORT

ording 1o ASTH B733.-04

pection {tem

B Tests Dty

Surtace Visual

EH Golden Light

Thickaess

0.0 inch

JLEOERMS B A Povesity

st Clerroxyld

)0 Hole Rating=0

Wit =

° 4 Pass

and Huardness

Heat Treatmient Parameters

Surface Hardness: Y=

Fank sy Alloy Component

Ni= 9.5 % P= 105

Lpleis

Result @ Pass

WA L

rerehy cert

with the wmaverial specification and customer po. Requirement

NLs,

require




Shandong Cameron Petroleum Equipment Pte Ltd

Beigong East Street 880§, Gaoxin District,
Weifang City Shandong Province
P.R, China, Postcode 261061

A Schlumberger Company Tel/Fax +86-536-208-0601

LETTER OF COMPLIANCE
For:
GROVE BRAND TRUNNION VALVES

Model B4, B5-Sour Low Temperature Service

Cameron Valves & Measurement hereby certifies that the design, manufacture, sampling,
testing and quality control inspection of the GROVE brand CSA Z245.15 ball valves for Sour
Low Temperature Service meet the requirements of CSA 2245.15-13 Sour Service, V&M
Engineering Standards, and customer purchase order requirements. As part of compliance
to these specifications, the valves are marked in accordance with MSS SP-25. The valves are
also marked “SOUR” as required by CSA Z245.15-13 marking requirements for Sour Service
and are suitable for use in CSA 2662 Pipeline systems.

The materials of construction for these valves conform to the metallurgical requirements of
NACE MR0175/1S01516:2009 {Parts 1 & 2 for Carbon & Alloy Steels in SSC Region 3 Sour
Service and Parts 1 & 3 for CRA’s as specified in CSA 2245.15-13 Chapter 13). According to
NACE MR0175-2009/1S0 15156, it is the customer’s / user’s responsibility to ensure that the
valve materials will be satisfactory in the intended service.

The minimum service ﬁvamﬂuE_‘m of these valves is -46°C/50°F. Impact testing has been
performed in accordance with applicable ASTM requirements and those of CSA Z245.15-13
for Category |l M45C Service.

The ASTM A320 Grade L7M studs and cap screws and ASTM Grade A194 7ML nuts used in
the products specified above have been Quality Control inspected and meet the
requirements of the applicable ASTM specifications-as is already implied fully by the
statements above regarding both CSA and NACE standards compliance.

7Y,

Wang Zhenlong

Approved by:

Quality manager

CVM-QF-A344-129



(7 CAMERON

Y.~ A Schlumberger Company

From: To:
Schlumberger Canada Limited MRC CANADA ULC

3707-97 Street
Edmonton, Alberta,
Canada T6E 6J2
Phone 780.468.2732
Fax 780.450.1359
www.cameron.slb.com

Date: | sep 26, 2019

Subject:

Serial Number: 121253220-005,006,007

Part Number: 2302332-04-06-11

Description: B4C 4"x4" 600 RF Oring LF2 DPE WO
Sales Order: 3735342-000010

Purchase Order: C7405629083J0

Comments:

DT# 88387486




®n>_smzoz

A Schlumberger Company

Shandong Cameron Petroleum Equipment Pte Lid
Beigong East Street 880#, Gaoxin District, Weifang City
Shandong Provincs, P.R. China, Postcode 261061
Tel/Fax: +86-536-208-0601

CERTIFICATION OF COMPLIANCE

API 6D 24TH EDITION/API 607 &
NACE MR-0175

Customer Name: CAMERON CANADA CORP.
CC STO Number: 4710300562

Sales Order Reference Number: N/A

Work order number: 1212583220

We hereby certify that the materials for component parts and the manufacture of said valves are in compliance with
Cameron valves specifications and drawings and mest all requirements of the above referenced customer order.
We further certify that the above listed vaive(s) are in full conformance with American Petroleum Institute (API) 6D
24th Edition and all addenda (as of this date hereby certified), have been AP| monogrammed and has/have
successfully passed all applicable test in accordance with requirements thereof, including additional customer
requirements agreed upon in the above indicated order.

Cameron certifies the subject product in compliance with pre-qualified materials of NACE MR0175/1SO15156. This
certification does not imply or warrant the application of the product in compliance with NACE MR0175//SO15156
service conditions in which the customer/user installs the product.

Prassure

ID_ |Serial Number Valve Part Number Valve Size  |Class End Conn. Trim

1 121253220001 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

2 121253220002 2302332-04-06-01 4°x4" 600 RF x RF ASTM A350 LF2
* 3 |T2re5ee86603 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

4 |121253220004 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

5  [121253220005 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

6 121253220006 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

7 121253220007 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2
" g 121253220008 2302332-04-06-01 4"x4" 600 RF x RF ASTM A350 LF2

WO# 121289395 used to modify Ser#s 001,002,004-008 to new PT# 2302332-04-06-11

* WO# 200078574
**WO# 121390677 used to modify Ser# 008 to new PT# 2302332-04-06-62

EX 2

Name: Wang Zhenlong

Signature:

Date: 2018.10.31

8/02/2017 Schlumberger-Private CVM-QF-A344-127 REV03



: Doc.No.: CVM-QF-A344-093
EC Declaration of Conformity e Mg

@ n > —<— m —N o z Pressure Equipment Directive 97/23/EC Revision: 06

A Sctlumbargsr Company

Customer Name :

Product Category Ill Conformity CAMERON CANADA CORP.

Assessment Module H

PO number: 4710300562
Sales Order Number: N/A
Notified Body Manufacture Authorized Representative
Lloyd's Register Verification Shangdong Cameron Petroleum
LTD 71 Frenchurch Street Equipment PTE Ltd. No.880, Beigong Cameron ltaly S.r.l.
London EC3M 4BS UK |East Street, Gaoxin District. Weifang City, Via ltalo Betto, 11
Identification No.0038 Shandong Province, P.R. China,261061 [-27058 Voghera - Pavia
Certification No. Tel:86-536-2080601 Tax:86+
0038/PED/MUM/0710044/1 536-2080617

We herely declare that product(s) described below are in conformance with the pressure Equipment Directive

2014/68/EU
Product Model Number Qty Serial Number Technical File No. Rev.
Grove B4 1 121253220001 B4 Technical file 1
Grove B4 1 121253220002 B4 Technical file 1
Grove B4 1 121253220003 B4 Technical file 1
Grove B4 1 121253220004 B4 Technical file 1
Grove B4 1 121253220005 B4 Technical file 1
Grove B4 1| 121253220006 B4 Technical file 1
Grove B4 1 121253220007 B4 Technical file 1
Grove B4 1 §§$( B4 Technical file 1

Other EC Directives:
Ref. Design Standards: Asme Section VIIl Div |, Section Il Part D:API 6D, Pipeline Valves

Asme16.34, Valve-Flanged, Threaded, Welding Ends.

QA Representative: Wang Zhenlong - Title: QA Manager

Signature: Date: 2018.10.31

03/16/2017 c .Schlumberger-Private CVM-QF-A344-093 Rev06



EC Declaration of Conformity [Doc. No. CVM-QF-A344-109
\. CAMERON ATEX 94/9/EC Directive  |Revision: 04
’ ASchlumberger Company Customer Name :
Product Category CAMERON CANADA CORP.
1.2.G PO number: 4710300562
Sales Order Number: N/A
Manufacturer Authorized Representative

Shandong Cameron Petroleum Equip. Co. Pte Ltd

South of Beigong .mm.ﬂ St.

West of Huixian Rd. Cameron ltaly S.r.l.

I : . Via Italo Betto, 11
Gaoxin Dist. Weifang City 1-27058 Voghera - Pavia

Shandong Prov., P.R., China 261061
Tele: 86 536 2080601

Fax: 86 536 2080617
We hereby declare that the product(s) described below are in conformance with the

ATEX 94/9/EC Directive.

Product Model Number Qty. Serial Number Technical File No. Rev.

GROVE B4 1 121253220001 B4 ATEX Technical File 0
GROVE B4 1 121253220002 B4 ATEX Technical File 0
GROVE B4 1 121253220003 B4 ATEX Technical File 0
GROVE B4 1 121253220004 B4 ATEX Technical File 0
GROVE B4 1 121253220005 B4 ATEX Technical File 0
GROVE B4 1 121253220006 B4 ATEX Technical File 0
GROVE B4 1 121253220007 B4 ATEX Technical File 0
GROVE B4 1 121253220008 B4 ATEX Technical File 0

Other EC Directives: Pressure Equipment Directive 2014/68/EU

Ref. Design mnm:a.mam“ ASME Section VIII Div 1, Section Il Part D; API 6D, Pipeline Valves

ASME B16.34, Valve - Flanged, Threaded, Welding Ends

Authorised Representative: Wang Zhenlong Title: QA Manager
~ -~
Signature: e .&.\ Date: 2018.10.31
T V4 4N

05/16/2016 .Schlumberger-Private CVM-QF-A344-109 REV0O3
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A Schiumberger Company MRB Installed Base - Ibase

Material: 2302332-04-06-01 Material Rev: 06 Serial number: 121253221002
Description:B4C 4"x4" 600 RF Oring LF2 DPE BARE BatchID:

(Identification):

Customer Verification
Customer:
Rep:
Date: 29 0CT 2018

Sales Order (Ext ID): 4710300562 Production Order(Desc): 121253221
IBASE NUMBER: 35959608 Record Compiled By- 193791
ID# Material/Description I-Base Serial Number LIZ?/;I Qty. Batch / Information
1 2301862-04-06-01 04 1.000 18-201995 180718-B1D1
TRUN 04 150-600 B4C.025 NI LF2
2 2301863-04-15-01 03 1.000 18-201995 180830-B1D1
GLAND PLATE 04 150-1500 B4C LF2
3 2301864-04-15-01 04 1.000 V11702046 HT1808005
STEM 04 500/1500 B4C LVR 4130 0.025 ENP
4 2301865-04-09-01 ' 02 |2.000 D72-6005Y D18012201
SEAT RING INNER 04 150-900 BAC DPE LF2
5 2301865-04-15-02 03 2.000 D72-6005V D18012201
SEAT RING OUTER 04 150-1500 BAC DPE LF2
6. 2301866-04-06-01 03 1.000 D82-1959V HT1831093
BODY 04 150-600 B4C LF2
7 2301867-04-06-01 03 2.000 D82-1959V HT1831093
CLOSURE RF 04 600 B4C DPE LF2
8 9D-292-04025-500C1 04 1.000 18-202585 18072601
BALL 4 150/600 NI/LF2
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HAITIMA CORPORATION+
MATERIAL TEST CERTIFICATE

rd

Page: 2

Date: May. 06, 2017

Customer:PRIMROSE ALLOYS, INC.

Contract No.

Invoice No.

Material

according to

#732482

HAT170409

AlO05N

ASTM A105

Article: Hot Forged Flange/geschmiedeter Flansch

Specification: ASME B16.5

State of delivery: HOT FORGED

Melting process/Erschmelzungsart: E

| normalized at 910°C£10°C

Marking: HTM Standard, CLASS, TYPE,SIZE, Material, Heat-No.

Stamp of Manufacturer: HTM

Content of the Delivery:
NO. | Pieces/stueckzahl Description/Bezeichnung Heat No/Schmelze-Nr Test No/ProbeNr
6 100 600# THRF 1"~ 16204088~ BC17Y03501
7 150 600# THRF 2" 16204088 BC17Y03501
8 15 600# WN RF SCHXXS 1-1/2" 16204088 BC17Y03501
9 25 600# WN RF SCH160 1" 16204088 BC17Y03501
10 25 150# WN RF SCH40 2" 16204088 BC17Y03501
Chemical analysis:
NO. |HeatNo.| %C | %Si | %Mn [ %P | %S | %Cr | %Mo | %Ni | %Ti | %Ta | %N | %Co | %Cu | %Al | %Nb | %v
6-10 |16204088] 0.18 o 0.28 L}~ 0.94 . 0.0154 0.003,470.013 ,}/0.002 }/0.019 }~ 0.010 0.001 oy
Mechanical tests: CE=(0,3%).”
Tensile Test: ASTM A370 L=4d Charpy-impact Test, ISO-V Specimen Hardness
NO. | Test No/ProbeNr | Yield Strength | Tensile Strength Elong Red of Area Kerbschlagversuch,ISO-V-Probe Haerte
N/mm*  } N/mm®> % o % ] I/N HB
6-10 | BC17Y03501 385 o 555 o 39.0 73.0 | 143 145156 J}~
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN INSPECTOR Q.C. MANAGER

MANUFACTURED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICATIONS.

i g =%
(éfg% é" ,3"”! %'E'? ﬁ’i E'. A ‘E s E

tanscsy Craty

* MEETS NACE HQE’!%‘Q

Conforms with ASME
Sec. I, Part A 2017 Edition
Jan. 17, 2018 KF
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| " Scu S0 saote  Wr 11- 296106
Ce<=,077 VT 142 Lo

SIAM STEEL PIPE COMPANY LIMITED
138w duny afia Wil e

. / MILL TEST CERTIFICATE NO:SSP/QR 29-01
Slam Steal Pipe Company Linsited } :
Tufudsefiungmuaiwduda P Wy
EN10204 3.1 W R o
z ; s = ) . ey i ASTWE DELIVERY Fosmving . ]
3 TNO | 2 4029 3 TARBON STEEL SEAMLESS PIPE : 4 3 , Ol VNG
CONTRACT NO. | 2017THWMO2? {proBUCT CARBIN STEEL SEAMLESS PIRE SPECIFICATION | (W ap st CONDITION Methiod COLD DRAWING
CUSTOMER CCOSTEEL TRADERS LTD DATEOF ISSUE | 1072097 | LICENCE | 3L-0973 NO. ba:li ]
QUANTITY " FENSILE TEST IMPACT TEST Hardpess)
NO. HEAT NO, STEEL GRADE SIZE LENGTI (M) Ryslts |
' PMECES Y.S Mpa {18 Mpa JE.L(%) Or. SiZE(un) AKViH HRC ihsg
! 5 ‘ o SR V/ // / =R
X\ t { 17:29612¢ 5 G’ schiso 392 25088 390 k7] 15
i 5 : et T S
2 17-240358 PSCHISS ; 183 11712 34 b 14
3 C17:290473 TSCHRO s 1600 34 - 13

2 CHEMICAL COMPOSITION (k-

. ; HYDROSTAT! , e
NO. | Anglysis | STRAIGUTNESS| € PRESSURE | VISUAL TEST i,%::szdisQJ TAMERY

c [ sitw b op s o |nie Mty (=58), TR
Y i oy A ST ANE Y g I 15 AT g . SPIEE S :
i HEAT 019 023 049 0018 | o021 961 e 0026 | 0008 ¥ D0 OK O 17.0MPa OK X 0K
2 | uEar | 02 | 023 | oss | oms | oom | ooz | 005 | 002 | 007 | oom - ox oK 17.0MPa oK oK oK
3 HEAT 02 0.22 0.53 : 0019 | 0016 | a0iv | 0821 | 0024 | 6003 | G008 : L¥: 4 OK 17.0MPa 0K OK OK
- :

ESULT: ALLTEST RESULTS ABOVE COMPLY WITH THE REQUIREMENTS IN ASME(H36, 10M3200T/ASTM ALOSB-201 /AP 51 GR.B 45 EDITION, HARDNESS ACCORDING TO NACE MR-D175/50 151560103, THIS IS

ERTIFY THAT IN ACCORDANCE WITH THE RELEVART SPECIFICATION AND CONTRACTS, THE STEEL PIPES WERE TESTED QUALIFIED BY OUR QUALITY CONIROL DEPARTMIENT AND ARE IN ACCEPATANCE
CONDITIONS, CERTIFY THAT GOODS ARE SUPPLIED AS PER FURCHASE ORDER AND SPECIFICATION REQUIREMENTS. MANUFACURED EROM FULL KILLED CARBON STEEL. COUNTRY OF ORIGEN: THAILAND,

P TAG3X0
CONEORMS WITH ASME
SEC. Il PART A 2019

EDITION JAN 22 /20 JF. E ‘S
7

Address:210/17 Moo 12, Tungsukla, Sriracha, Chenburi, 26230, Thailand
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% N
Slam Stewl Pige Compsny Limizeg

Ce=.39

.

Al

fy é ;5}

g
/,L/ $A

T 17-2%47 3
7290 473

SIAM STEEL PIPE COMPANY LIMITED
U3HW oy dia W 904q

MILL TEST CERTIFICATE
Tufubeiuguamwaug,
Bl

1204 3.1

Po 746q0q .5

1 EDITION

‘CONFORMS WITH ASME

SEC. Il PARTA 2019

JAN 15/ 20 JF.

W;@%uw I

NO:SSP/QR 29-01

e

[oF |

CONTRACT NO.

2OIFTHWMOZY 1R et ]

b cusronr

Ko HEAT NO.

CCOSTEEL 1R
e o

STEEL GRADE

{ 17-290126

G

12 12280358 / .

( 2901

GRB

" Gws o

NO. ) Analysis |

CARBON STERL SEAMLESS pips

 SPECIFICATION

QUANTITY

DATE OF 1SS U

LENGTH (M)

23083

1 HEAT 0.i9

1752

AISATOSAPI L | (e

Famning
Method

COLD DRAWING

L07G70617

LICENCE

3L-0971

TENSILETEST

NO: 20

IMPACT FPEST

$ 2503,
Lrranrsg

- 3 Ryats 3 :
LY.5 Mo T8 Mpa-fE.psy | Or | oSzEmm) | Ak HRO
: ] e | wh »n f 15

MR 495

2 | HEAT 9.2

L
HEAT 02

ILESULT: ALL TEST RESULTS ABOVE CONMPLY Wrin THE:

CERTIFY THAT IN ACCORDANCE
’_‘UNDF‘HO-\’S. CERTIFY THAT GO

SRR S

’ QUARENMENTS IN ASME36.1 ¢
WITH THE RELEVANT §; £

M8 ARE SUPPLIED AS PER FURCHASE ORIBER AND SPECTF

SIRAIGHINESS|

& {VISUAL TEST Bending

AND CONTRACTS, T STEEL PIPE

1R2C074A5TM AL06B201 5,
S WERE
ICATION REQUIREATN

omea | ok

(63 or

UK OR
= e —— .
0K QK

FLONPA X

oK OK

TTHON. HARDNESS
t

Address:210/17 Moa 12, Tungsuk}

ACCORDNG TO NACE MRy 75A5Q 15
Y CONVROL DEPARTMENT AND AREIN

FROM FULL KALLED CARBONSYERL COUNIR Y OF GRIGIN: THALAND.

b~
17:65Pa ¥ oK

&, Srirszha, ¢ Honburi 26230, Thailand
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WL EREFRA 5 AR A T

1T 3546 ST 173%9L B B ARS8 01 P &, | oF ‘

No.801, Tower A, Binjiang Commercial Center Jingjiang,
Jiangsu Province, China (214500)

7 o BOUE B A5

s R Ay et Ly oA , :
JINGJIANG ZESHENG INTERNATIONAL TRAD Gy 2 MILL TEST CERTIFICATE EN10204 3.1 o e Y
Tel:86-523-84900018 Fax:86-523-84900018
i e R : " 4 = : y 5
#4814 Total Bundles 7 ixg %{ yg” ey, )f“ 561 [ .  H(t) Total Weight lll.623 JH%‘}DM@: 2018-11-08 Ne: 181108WMO020-15
I 8% .47 PURCHASER . APORE / [&F %% Contract No[2018ZSWM020
75 ZF% Product CARBON STEEL SFXEIMK@ / ARG Spec.  |ASME/ASTM SA/A333-2015/API SL X52 PSL-2 45TH/CSA 7245.1-2014
s Size0.DxW.TL (m) 1"5CH80 33.4%4.55%6.4 ~——"]  #%Grade  |GR 359 [5 steeltype | A Delivery Status | COLD-DRAWING(ANNEAL +NORMALIZED)
e Tensile Test it id55 tmpact Test Rt
. ) S . T e P sat Xtalis Hardness Value
cic i | T T T A Rl I I PR pact Vake,
; 7 (M S i & t R~ . = e —
NO. Heat No Ratch No Bundle| Pcs Weight R JPU“‘-H' Baupe Length Ys SR # Shate | Distions () B P bk b RE 4
Y 5 sion ST TS EL S | Temper- Ak Ak Hiardriss
(mm) Mpa o Are |sion (*4) "~ Ao, AK__ a
( y‘] W (%) ature Transverse Longitudinal Value ( HRC)
1/, 1894175 ) 1811304 7 561 11.623 *1-A2 50 3607365 525/530 | 34/36] 40/42 D6 -73°C 37/39/42 14.0 ¢
2 \\_/
3
4
5
W EE R 41 (%)Chemical Composition REBHEDIE) MS 44 4147 Metallogical Analysis
v FH -5 s e R
S| Tove wrn | mn | | gamses | o LS
NO.1 45 C | Si|[Mn| P S Cr | Ni| Cu|Mo| V B Nb Ti | CE o OV Segregati| .,\ué) (mm)
Ordinary Central ‘anﬁ Microstucture BS D1
Porosity | Porosity A|BICID| B~ "
e ~ VANV N 4 PR VE Y o W e
1] ¢ 0.1610.3411.24|0.017] 0.005 | 0.04 {0.02]0.02{0.001/0.003{ 0.001 | 0.002{ 0.001 | ###
2 C
3 C
4 C
5 =
1 20.7 Mpa
R whE s A IR S K5 K 40 T v bli e EER&R T ;{Kf 2 Mpa
Flattening | Cold Bending Flaring UuT ET M.P.I LM.T N.D S&D /l¥ 04 Mpa
€st
(=59 |4 Mpa
OK OK OK OK 5 Mpa
- * 14 R Longitudinal Strip: Al-12.7mm, A2-19.05mm A3-25.4mm A4-38. 1mm,F-4 44 HFull-section *2H4R Clubbed:B 1=12.7mm.B2=8 9mm.B3=8mm,B4=10mm *3:8 % %/ TiansverseStrip:Cl-
N tc: 12.7mm, C2-19.05mm C3-25.4mm C4-38.1mm, *4:D1=10~10=55mm D2=10~7.5%55mm D3=10%6.67x55mm D4=10>5x55mm D5=10*3.33*55mm D6=10*2.5*55mm*5:C-1.5 B 43 Product composition
O R-$ 504 43 Melting composition *6:F-# # 4k Ferrite B- Il [C{A Bainite P-Br ot #6Pgeflite S-18] K % ({4 Tempered Sorbite M- & fAMartensite
% 7% Remark 1.AT THEORETICAL WEIGHT BASIS; 2.HARDNESS ACCORDING TO NA%E MR-0175/ISO 15156/0103; 3. ALL TEST RESULTS ABOVE COMPLY WITH THE STANDARD ASME(B36.10M)-
rit Kemarx S A CTAA Q@ ~n oy 5/ o I EDTION /C ~ QQL
2015/ASTM SA/A333 GR.6-2015/API 51, X52 PSL-2 45TH EDTION/CSA Z245.1 GR. 359 CAT II $S-2014. ‘;{IVT #;»Z S FA 61 B 4-pa 2\ —1

Yo B A BRSPS LU v, BLEDEZL.
Remark:No duplicate will be accepted.

L eu B0 SA3ES

i
=

PRI B PR DI H PR A] B0 mor
J‘NG\MNC Z;Qurhjp IIJEFWHO\‘\L mnr CO U-D Certification-maker:
PO 74445

Conforms with ASME N
Sec. ll, Part A 2017 7 Edition

ol Se /)4 o [

-

W 1ATS %S

37 VT . 1779
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Document

.| FLS-L4-QMSF-QA-

FLOW LINK SYSTEMS PRIVATE LIMITED - Number 014/R3
MANUFACTURING UNIT -3 Document Level | 4
@ Block 2C ~GC 400/1C Avanashi Road -Arasur, Coimbatore -641 407 P—— 12-Jan-17
SWING CHECK VALVE TEST CERTIFICATE Sheet 1 0F1
CUSTOMER Report Number: 11920 Date: 21 Feb 2018
SCHLUMBERGER CANADA LIMITED TYPE )
Sl Ui WHEATLEY 510 | Purchase Order Number : 4511733883
6J SOUR
ERMXBIZON Alberta T6E6J2 - 06 Dec 2017
SIZE-CLASS :4FG5CL 600STCV BILL OF MATERIAL :
VALVE SERIAL NO : 2211801004 9D-510-045144-166 / Rev 9
Serial . Machined Part . .
Number. Description Nimber Quantity Heat No. Material Grade
1. BODY 5A-6600304040148 1 2025R ASTM A216 Gr.WCC
2. BONNET 5A-66204040148 1 1H085 ASTM A216 Gr.WCC
3. STUD 3/4"-10UNCX 3-1/4" | 5A-04049075010325 12 1-FJT-3 ASTM A193 Gr.B7M
4, NUT HVY HEX 3/4"-10 UNC| 5A-0314507510 12 654-1025 ASTM A194 Gr.2HM
5. CLAPPER 5A-66104041220 1 Y2834 ASTM A351 Gr.CF8M
6. PIN 5A-66310054075 1 - ASTM A479 Type 316
7. PLUG 3/8" NPT 5A-01700603730 2 - ASTM A105N
8. PLUG 1/2" NPT 5A-01700605030 2 -- ASTM A105N
HYDROGENATED
9. O RING,HSN 85D, # 257 5A-014010425780 1 - NITRILE — HNBR
HYDROGENATED
10. O RING,HSN 85D, # 349 5A-014010434980 1 -- NITRILE — HNBR
11. NAME PLATE X-388969-01 1 - STAINLESS STEEL
12 SHEET METAL SCR 5A-025030202 2 - CASE HARD STEEL
HYDROSTATIC TESTING
Serial .
Number Details SHELL SEAT REMARKS
1. Required test pressure 2250 PSIG 1650 PSIG
2. Actual test pressure 2300 PSIG 1700 PSIG
3. Duration of actual test pressure 2 Min 2 Min
4. Leakage -Nil- -Nil-
WE CERTIFY THAT

1. THE MACHINED COMPONENTS AND VALVE DIMENSIONS WERE INSPECTED AND CONFORMS TO APPLICABLE
DRAWING REQUIREMENTS.
2. THE BODY, BONNET, CLAPPER, PIN, PLUG AND ‘O’ RING FOR SEAT ARE ASSEMBLED AND TESTED AS PER BELOW

SPECIFICATIONS.

a. AP1 6D - 24TH EDITION

b. ASME B16.34 — 2017

c. CSA Z7245.15-13

d. M8S-8P-25 - 2013 (Markings)
3. THE MATERIALS USED FOR BODY, BONNET, CLAPPER, PIN AND PLUG MEET REQUIREMENTS OF NACE MR 0175/ ISO

15156 - 2015

4. WE ALSO CERTIFY THAT THE VALVE IS FREE OF RADIOACTIVE ELEMENTS OR RADIATION CONTAMINATION.

THIS VALVE IS MANUFACTURED AS PER AP| 6D 24th EDITION AT LOCATION - FLOW LINK SYSTEMS PRIVATE LIMITED -

MANUFACTURING UNIT - 3 Block 2C —=GC 400/1C Avanashi Road -Arasur, Coimbatore -641 407

MRC Global Part Number: 14C20960, MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

Heat Number: 2211801-004

Tested by:

("""

C. ARUL JOTHI
ASSEMBLY INCHARGE

Checked By:

V.LOGANATHAN
Inspection Engineer

For FLOW LINK SYSTEMS (P) LTD.,

e

P. JUSTIN DAVID
AUTHORISED SIGNATORY




Conforms with ASME N
Sec. |l, Part A2017 Edition

0CT 0 8 2019 v@}\,

FLS-L4-QMSF-QD-009/R1

MRC Global Part Number: 14C20960, MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

Heat Number: 2211801-004

6

1. Stated Chemical composition is from heat analysis; and Mechanical properties of test coupon from Cast keel bloc!
2. *RE = Ni + Cr+ Mo +V +Cu
g+ CE=C+ Mn + Cr+Mo+V + NisCu

5 15

4. The above stated KS! values have been calculated based on original tested N/MM?2 values.
. Stated actual Hardness value is less than 22 HRC.

FLOW LINK SYSTEMS (P) LTD
FOUNDRY UNIT - II TEST CERTIFICATE TC NO 17-1725_059
85/2-AB & CPUDUPALAYAM B.P.O (EN 10204-3.1) DATE 20-Jan-18
AVINASHI Tk, COIMBATORE - 641 654
INDIA
CUSTOMER SPECIFICATION REFERENCE HEAT NO.
Schlumberger Canada Limited 1. ASTM A216-16 Gr.WCC 2025R
3707 97 TH STREET, 2. NACE MR 0178/ 130 151586 - 2015 FOUNDRY MARK

EDMONTON- ALBERTA T6E 6J2 3. MS-021010-01 Rev.10

CANADA. 4. QP-038121-11 Rev.03 & QP-038121-14 Rev.04 FLS

PO NUMBER & DATE ORDER ACCEPTANCE NO
4514733883 Dt: 06.12.17 171725
CHEMICAL COMPOSITION % wt
MELTING PRACTICE : Steel melted using Electric Induction furnace, and fully killed using Aluminium.

SPECIFICATION o3 Si s P Mn Ni Cr Mo Vv Cu Al - *RE *CE
Minimum - - - - - - - - - - - . - -
Maximum 0.23 0.60 0.035 0.035 1.28 0.50 0.50 0.20 0.030 0.30 0.06 ° - 1.00 0.43
Achieved 0.20 0.44 0.007 0.013 0.97 0.08 0.04 0.005 0.000 0.01 0.04 - 0.13 0.38

Heat Treatment: NORMALIZING: T‘emperature raised to 820°C, Soaked for 4 hours and then atmospheric air-cooled
Visual Inspection - Castinjs conforms to MSS-SP-55-2011 - Type Il to Xl (within level 'b")
MECHANICAL PROPERTIES
. Impact (CVN)
- 180-6892-1-2018
JESTTIRE | Tesileaspet ASTMASI0471 1SO 148-2016/ASTM A370-17 BEND TEST HARDNESS
YS Ys uTs % Elongation Test Temperature
SPECIFICATION Rp 0.2% Rp 1.0% (K81 4ad 8d % RA (at °C) J ANoiE 5 —
(KS1) (KS1) Values Avg.
Minimum 40 - 70 22 - 35 -- - - - 143
Maximum - - 95 - - - - - - - 237
Achieved 50.0 < 79.4 34 = 84 - 0 o 5 158
DETAIL OF CASTINGS
S.No. |PO S.No. DESCRIPTION GAST DRAWING NO / REV CAST PART NO POURED QTY D:;(P-
1 10 4" 600 SCV BODY 5A-S17540-1/6 5A-83504040148 17 10
MTR Cameron Approved
5. MS-021010-01 Rew;
REMARKS: flaterial Grade:ASTM A216 GR W1

PR - 1tem®: 4511733883 - 10

Signed: Amalrg;

OR RADIATION.

CERTIFIED THAT

1. THE ABOVE GIVEN DETAILS ARE CORRECT, FULFILLS THE SPECIFICATION /
STANDARDS AND PO.

2. MATERIAL WAS MANUFACTURED, SAMPLED, TESTED, INSPECTED IN
ACCORDANCE WITH THE ABOVE SPECIFICATIONS AND CERTIFIED
AS PER EN 10204 - 3.1,

3. THE MATERIAL |8 FREE OF CONTAMINATION FROM RADIO ACTIVE ELEMENT

PREPARED BY:

R.RAMYA

CHECKED BY:

M. Roralemn -

M.RANJITH KUMAR

Date: 16-Mar-2018

M.S.DHANABALAN
ASSISTANT MANAGER -QUALITY
MANUFACTURER'S AUTHORIZED INSPECTOR




MRC Global Part Number: 14C20960, MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

Heat Number: 2211801-004

Conforms with ASME N
Sec. Il, PartA2017 Edition

0CT 08 2019

FLS-L4-QMSF-QD-009/R1

FLOW LINK SYSTEMS (P) LTD
@ FOUNDRY UNIT-JIl-SF NO 395282, TEST CERTIFICATE TCNO 178_17-1726-10
KEMPANAICKANPALAYAM ANNUR, .
COIMBATORE - 641 653, {EN 10204-3.1) DATE 29-Jan-18
INDIA

CUSTOMER SPECIFICATION REFERENCE HEAT NO.

Schlumberger Canada Limited 1. ASTM A216-18 Gr.WCC 1H095
3707 97 TH STREET, 2. NACE MR 0175/ I1SO 15156 - 2015 FOUNDRY MARK

EDMONTON- ALBERTA T6E 6J2 3. MS-021010-01 Rev.10

CANADA. 4. QP-038121-11 Rev.03 & QP-038121-14 Rev.04 FLS

PO NUMBER & DATE ORDER ACCEPTANCE NO
4511733883 Dt: 06.12.17 1741725
CHEMICAL COMPOSITION % wt
IMELTING PRACTICE : Steel meited using Electric Induction furnace, and fully killed using Aluminium.

SPECIFICATION c Si S P Mn Ni Cr Mo v Cu Al - *RE »CE
Minimum e - az = = - = = = = s = - -
Maximum 0.23 0.60 0.035 0.035 1.28 0.50 0.50 0.20 0.030 0.30 0.086 - 1.00 0.43
Achleved 0.20 043 0.011 0.021 0.92 0.05 0.01 0.00 0.002 0.01 0.03 - 0.08 0.36

Heat Treatment: NORMALISING: Temperature raised to 920°C, Soaked for 3 hours and then atmospheric air-cooled

Visual Inspection - Castings conforms to MSS-SP-55-2011 - Type i to XIlI (within level'b")

3

1. Stated Chemical composition is from heat analysis; and Mechanical properties of test coupon from Cast keel block
2.*RE = Ni + Cr + Mo +V +Cu
*#% CE=C +Mn + Cr+tMo+V + Ni+Cu

I3

4. The above stated KS| values have been calculated based on original tested N/MM? values.
5. Stated actual Hardness value is less than 22 HRC.

MECHANICAL PROPERTIES
s Impact (CVN)
-17 / 1S0-6892-1-2016
TESETYPE | TeneliaasiietASTMAT0:1T ISO 148-2016/ASTM A370.17 BEND TEST HARDNESS
Ys Ys uTs % Elongation Test Temperature
SPECIFICATION Rp 0.2% Rp 1.0% (K81) 4d 5d % RA (at °C)J AROLE o —
(K81 (KS81) Values Avg.
Minimum 40 - 70 2 " 35 - > - - 143
Maximum - - a5 - - - - - - - 237
Achleved 446 - 74.4 32 = 64 = = < % 156
DETAIL OF CASTINGS
S.No. PO S.No. DESCRIPTION CAST DRAWING NO / REY CAST PART NO POURED QTY Dg_f\f-
1 10 |4” 600 SCV BONNET 5A-S5365-1 /01 5A-83704040148002 15 10
MTR Cameron Approved
ME: Ms-021010-01 Rew:
REMARKS:

Material Grade: ASTMA216 GR Y

15

PO# - tem#: 4511733883 - 10

CERTIFIED THAT

1. THE ABOVE GIVEN DETAILS ARE CORRECT, FULFILLS THE SPECIFICATION /
STANDARDS AND PO.

2. MATERIAL WAS MANUFACTURED, SAMPLED, TESTED, INSPECTED IN
ACCORDANCE WITH THE ABOVE SPECIFICATIONS AND CERTIFIED
AS PER EN 10204 -3.1.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIO ACTIVE ELEMENT
OR RADIATION.

Signed: Amalraj

Date:  16-Mar-2018

AY

PREPARED BY:

p. O~/

CHECKED BY: = C. RAJAN
RSARAVANA KUMAR -3?“" QUALITY ASSURANCE OFFICER
LAB INCHARGE Rl MANUFACTURER'S AUTHORIZED INSPECTOR




£

FLOW LINK SYSTEMS PRIVATE LIMITED -

MANUFACTURING UNIT -3
Block 2C -GC 400/1C Avanashi Road —~Arasur, Coimbatore -641 407

FLS-L4-QMSF-QA-
014/R3

Document
Number

Document Level | 4

Issue Date | 12-Jan-17
SWING CHECK VALVE TEST CERTIFICATE Sheet 1 0OF 1
CUSTOMER Report Number: 11921 Date: 21 Feb 2018
SCHLUMBERGER CANADA LIMITED TYPE
saicalio et Sl WHEATLEY 510 | Purchase Order Number : 4511733883
SOUR
S e Date : 06 Dec 2017
SIZE-CLASS :4FG5CL600STCV BILL OF MATERIAL :
VALVE SERIAL NO : 2211801005 9D-510-045144-166 / Rev 9
Serial e Machined Part . -
Number. Description NiriBET Quantity Heat No. Material Grade
1. BODY 5A-6600304040148 1 2025R ASTM A216 Gr.WCC
2. BONNET 5A-66204040148 1 1HO095 ASTM A216 Gr.WCC
3. STUD 3/4"-10UNCX 3-1/4" | 5A-04049075010325 12 1-FJT-3 ASTM A193 Gr.B7M
4, NUT HVY HEX 3/4"-10 UNC! 5A-0314507510 12 654-1025 ASTM A194 Gr.2HM
5. CLAPPER 5A-66104041220 1 Y2834 ASTM A351 Gr.CF8M
6. PIN 5A-66310054075 1 - ASTM A479 Type 316
7. PLUG 3/8" NPT 5A-01700603730 2 -- ASTM A105N
8. PLUG 1/2" NPT 5A-01700605030 2 - ASTM A105N
HYDROGENATED
9. O RING,HSN 85D, # 257 5A-014010425780 1 - NITRILE - HNBR
HYDROGENATED
10. O RING,HSN 85D, # 349 5A-014010434980 1 - NITRILE - HNBR
1. NAME PLATE X-388969-01 1 -- STAINLESS STEEL
12 SHEET METAL SCR 5A-025030202 2 -- CASE HARD STEEL
HYDROSTATIC TESTING
Serial :
Number Details SHELL SEAT . REMARKS
1. Required test pressure 2250 PSIG 1650 PSIG
2. Actual test pressure 2300 PSIG 1700 PSIG
3. Duration of actual test pressure 2 Min 2 Min
4. Leakage -Nil- -Nil-
WE CERTIFY THAT

1. THE MACHINED COMPONENTS AND VALVE DIMENSIONS WERE INSPECTED AND CONFORMS TO APPLICABLE
DRAWING REQUIREMENTS.
2. THE BODY, BONNET, CLAPPER, PIN, PLUG AND ‘O’ RING FOR SEAT ARE ASSEMBLED AND TESTED AS PER BELOW
SPECIFICATIONS.
a. APl 6D - 24TH EDITION
b. ASME B16.34 - 2017
¢.CSA 7245.15-13

d. M8S-8P-25 - 2013 (Markings)

3. THE MATERIALS USED FOR BODY, BONNET, CLAPPER, PIN AND PLUG MEET REQUIREMENTS OF NACE MR 0175/ ISO
15156 - 2015

4. WE ALSO CERTIFY THAT THE VALVE IS FREE OF RADIOACTIVE ELEMENTS OR RADIATION CONTAMINATION.

MRC Global Part Number: 14C20960, MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

Heat Number: 2211801-005

THIS VALVE IS MANUFACTURED AS PER AP| 8D 24th EDITION AT LOCATION - FLOW LINK SYSTEMS PRIVATE LIMITED -
MANUFACTURING UNIT - 3 Block 2C ~GC 400/1C Avanashi Road -Arasur, Coimbatore -641 407

Tested by:

C. ARUL JOTHI
ASSEMBLY INCHARGE

Checked By:

V.LOGANATHAN
Inspection Engineer

For FLOW LINK SYSTEMS (P) LTD.,

A e

P. JUSTIN DAVID
AUTHORISED SIGNATORY




Heat Number: 2211801-004

MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

MRC Global Part Number: 14C20960,

Conforms with ASME

Sec. |I, Part A 2017 Edition

0CT 08 2019 -{@

FLS-L4-QMSF-QD-009/R1

FLOW LINK SYSTEMS (P) LTD
FOUNDRY UNIT - | TEST CERTIFICATE TCNO 17-1726_059
85/2-AB & CPUDUPALAYAM B.P.O (EN 10204-3.1) DATE 20-Jan-18
AVINASHI Tk, COIMBATORE - 641 654
INDIA
CUSTOMER SPECIFICATION REFERENCE HEAT NO.
Schlumberger Canada Limited 1. ASTM A216-16 Gr.WCC 2025R
3707 97 TH STREET, 2. NACE MR 0175/ 130 151586 - 2015 FOUNDRY MARK

EDMONTON- ALBERTA T6E 6J2 3. MS-021010-01 Rev.10

CANADA. 4. QP-038121-11 Rev.03 & QP-0384121-14 Rev.04 FLS

PO NUMBER & DATE ORDER ACCEPTANCE NO
4514733883 Dt: 06.12.17 171725
CHEMICAL COMPOSITION % wt
MELTING PRACTICE : Steel melted using Electric Induction furnace, and fully killed using Aluminium.

SPECIFICATION c Si S P Mn Ni Cr Mo Vv Cu Al - *RE *CE
Minimum - - - - - - - - - - - - - .
Maximum 0.23 0.80 0.035 0.035 1.28 0.50 0.50 0.20 0.030 0.30 0.08 ° - 1.00 0.43
Achleved 0.20 0.44 0.007 0.013 097 0.08 0.04 0.005 | 0.000 0.01 0.04 - 013 | 0.38

Heat Treatment: NORMALIZING: Temperature raised to 820°C, Soaked for 4 hours and then atmospheric air-cooled

Visual Inspection - Castings conforms to MSS-SP-55-2011 - Type Il to XII {within level 'b’)

]

5 15

1. Stated Chemical composition is fram heat analysis; and Mechanical properties of test coupon from Cast keel bloci
2. *RE = Ni+ Cr+ Mo +V +Cu
3 **CE=CsMn+CrMosV+ Nisa

4. The above stated KS! values have been calculated hased on original tested N/MM? values.
5. Stated actual Hardness value is less than 22 HRC.

MECHANICAL PROPERTIES
. Impact (CVN)
- 180-6882-1-2016
TESTTYPE | Tensile as per ASTM A370-17/ 1SO 148-2016/ASTM A370-17 BEND TEST HARDNESS
YS YS uTs % Elongation Test Temperature
SPECIFICATION Rp 0.2% Rp 1.0% (K81) Ad 5d % RA (at °C) J shate o RRE
(KSH) (KSh Values Avg.
Minimum 40 - 70 22 - 35 - - - - 143
Maximum - - 85 - - - - - - - 237
Achieved 50.0 - 79.4 34 = 84 - s - w 158
DETAIL OF CASTINGS
$.No. |PO S.No. DESCRIPTION CAST DRAWING NO / REV CAST PART NO POURED QTY D:::'
1 10 [4" 800 SCV BODY 5A-S17540-1/8 5A-83504040148 17 10
MTR Cameron Approved
MS: MS-021010-01 Rew:
REMARKS: ldaterial Grade:ASTM A2168 GR W

POs - Item#: 4511733883 - 10

Signed: Amalrgj

[CERTIFIED THAT

1. THE ABOVE GIVEN DETAILS ARE CORRECT, FULFILLS THE SPECIFICATION /
STANDARDS AND PO.

2. MATERIAL WAS MANUFACTURED, SAMPLED, TESTED, INSPECTED IN

ACCORDANCE WITH THE ABOVE SPECIFICATIONS AND CERTIFIED

AS PER EN 10204 - 3.1.

3. THE MATERIAL |8 FREE OF CONTAMINATION FROM RADIO ACTIVE ELEMENT

OR RADIATION.

PREPARED BY:

R.RAMYA

CHECKED BY:

M Raralernt-

M.RANJITH KUMAR

ASSISTANT MANAGER -QUALITY
MANUFACTURER'S AUTHORIZED INSPECTOR

Date: 16-Mar-2018

M.S.DHANABALAN




Conforms with ASME N
Sec. Il, Part A2017 Edition

0CT 0 8 2018

FLS-L4-QMSF-QD-009/R1

MRC Global Part Number: 14C20960, MRC Global Part Description: 4 WHEATLEY 9D-510-045144-166 600# CS SWG CHK VLV RF B:WCC T:SOUR API 6D

Heat Number: 2211801-004

FLOW LINK SYSTEMS (P) LTD
@ FOUNDRY UNIT-IIl-SF NO 395/282, TEST CERTIFICATE TCNO 178_17-1726-10
KEMPANAICKANPALAYAM ANNUR, .
COIMBATORE - 841 853, {EN 10204-3.1) DATE 29-Jan-18
INDIA
CUSTOMER SPECIFICATION REFERENCE HEAT NO.
Schlumberger Canada Limited 1. ASTM A216-16 Gr.WCC 1H095
3707 97 TH STREET, 2. NACE MR 0175/ ISO 15166 - 2015 FOUNDRY MARK

EDMONTON- ALBERTA T8E 6J2 3. M8-021010-01 Rev.10

CANADA. 4. QP-038121-11 Rev.03 & QP-038121-14 Rev.04 FLS

PO NUMBER & DATE ORDER ACCEPTANCE NO
4511733883 Dt: 06.12.17 171725
CHEMICAL COMPOSITION % wt
IMELTING PRACTICE : Steel meited using Electric Induction furnace, and fully killed using Aluminium.

SPECIFICATION c Si 5 P Mn Ni Cr Mo Vv Cu Al *‘RE “*CE
Minimum - - - -— - - - - - - - - - -
Maximum 0.23 0.60 0.035 0.035 1.28 0.50 0.50 0.20 0.030 0.30 0.06 - 1.00 043
Achleved 0.20 043 0.011 0.021 0.92 0.05 0.01 0.00 0.002 0.01 0.03 - 0.08 0.36

Heat Treatment:  NORMALISING: Temperature raised to 920°C, Soaked for 3 hours and then atmospheric air-cooled
Visual Inspection - Castings conforms to MSS-SP-55-2011 - Type Il to XII (within level 'b")
MECHANICAL PROPERTIES
i Impact (CVN)
- 1S0-6892-1-2016
TESTTYPE | Tensile aa der ASTM AI7017 / ISO 148-2016/ASTM A370-17 BEND TEST HARDNESS
Ys YS uTs % Elongation Test Temperature
SPECIFICATION Rp0.2% | Rp1.0% (x8) 4d 5d % RA (at °C)J AnaiE o T
(K81 (Kst) Values Avg.
Minimum 40 - 70 22 - 35 - - - - 143
Maximum - - a5 - - - - -~ - - 237
Achieved 44.6 - 74.4 32 - 64 =5 - - - 166 !
DETAIL OF CASTINGS [
$.No. |PO S.No. DESCRIPTION CAST DRAWING NO / REV CAST PART NO POURED aTY | O75" i‘
1 10 4" 600 SCV BONNET 5A-85365-1 /01 5A-83704040148002 15 10
MTR Cameron Approved
M5 MS-021010-01 Rew:
REMARKS:
1. 'State-d (‘Themical compasition is from heat analysis; and Mechanical properties of test coupon from Cast keel block ma*eﬁ at Grad . ASTM A21 6 GR \J
2.*RE = Ni + Cr + Mo +V +Cu
3 ** CE=C+Mn+ CrMo+V + NisCu
3 5 15 PO# 9
4. The above stated KS! values have been calculated based on original tested N/MM? values. ’ # b 1* #' 4511733883 - 1 0
5. Stated actual Hardness value is less than 22 HRC.
CERTIFIED THAT Signed: Amalrgj
1. THE ABOVE GIVEN DETAILS ARE CORRECT, FULFILLS THE SPECIFICATION /
STANDARDS AND PO.
2. MATERIAL WAS MANUFACTURED, SAMPLED, TESTED, INSPECTED IN Date: 16-Mar-2018
ACCORDANCE WITH THE ABOVE SPECIFICATIONS AND CERTIFIED
AS PER EN 10204 - 3.1.
3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIO ACTIVE ELEMENT ,0 . W
OR RADIATION.
PREPARED BY: CHECKED BY: ot C. RAJAN
RSARAVANA KUMAR sT‘“ QUALITY ASSURANCE OFFICER
AY LAB INCHARGE \)}\m‘ 3 MANUFACTURER'S AUTHORIZED INSPECTOR
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CONFORI\/IS WITH ASME
SEC. Il PART A 2019

EDITION JAN9/20 JF.
T AR WA ]

MILL TEST CERTIFICATE EN10204 3.1

t SRS =
LA EIH AR HI5S

No.375,Zhencheng Rd. Xiagang Town Jiangyin City
Jiangsu Province, China (214442)
Tel:86-510-66286698 Fax:86-510-66286690

i?ﬁ?{j' i ;glﬂ;ﬁs u I&&.&]oml Pieces I476 ,E‘i;ﬁﬁt{t)’rotal Weight ]12.578 ’H;@%Dmc; 2017-10-31 Ne: 171031 WMOQ53-7
#ﬁw&‘?ﬁhc‘ﬁmm BHD TUBULAR LTD [ %% % Contract Nof2017ZSWM053
5 &5 Product CARBON /y(EEL SEAMLESS PIPES HREFHE Spec. IASTM A/SALU6B/C/API 5L X42/CSA 722451 WHIE ¥ License Nol 0503
HUA% SizeO.Dx W.TL (m) 1"SCH160%6.4M #Grade  |GR290  [§#% Sueel Type | SZHCRE Delivery Status  [COLD-DRAWING(ANNEAL)

A58  Tensile Test Hdr ik Impact Test B R
NE o Hardness Val
wal g #45 my | g | LW wEcr | amas| P [k L | 0 imp Vale b
NO.]  HeatNo Batch No Bundle| Pcs \;fei t)u R+ Dimen- Geuge Length | v.5 W % Share | Dimen- | (€ it Y1 vt W
. 400 - ; T.S ool sion (#4)| Temper- Ak Ak Hardness
(mm) Mpa Arei%]sion (*4)] °” L —
- / Mriy (?)/ ) ature Transverse Longitudinal Value (HRC)/

1 K 391506 7 1710258 8 476 | 12.578 *1-A2 50 3107315 | 485/490 |30/32 140 7

2

3

4

5

5 B4} (%0)Chemical Composition REHESUHK) MS &4 S Mewllogical Analysis
REL iy s . b 20t ]

I EE : A e
’p?’ X Tyvpe . . . P2 R R Bidiniee Inclusion AR | k2
NO. x5 C Si | Mn p S Cr Ni ] Cuf Moi Vv B Nb | Ti | CE ; © " {Segregati L e AU | (mm)

Ordinary Central . Microstucture . BS D.L
v / / P i / pAaA AV 7 Porosity | Porosity AlBICID - )
(1] ¢ [.200[220].570] 616 | 017 | .030 |.010].015|.009] 001] 0.001 .002 1.002/0.31

2 C

3 C

4 C

5 C -

L] 207 Mpa
R g o AP R o WK | MR e RE&ER S "{’K'l“ 2 Mpa
Flattening | Cold Bending Flaring uT ET M.P. LMT N.D S&D Tyds’t" 3 Mpa
&
OK OK OK OK s Mpa
s8R *LA R R Longitudinal Strip:  Al-12.7mm, A2-19.05mm A3-25.4mm A4-38. Imm, F- £ 8 HllFull-section *2HKClubbed:B 1=12. 7mm,B2=8 9mm. B3=8mm,B4=10mm *3:# i & 4& TiansverseStrip:Cl-
‘:itcs 12.7mm, C2-19.05mm C3-25.4mm C4-38.1mm. *4:D1=10x10x55mm D2=10x7.5x55mm D3= “10%5x53mm D4=10>3.33x5Smm  *5:C-i & K 5 Product composition R-kG i Melting composition
T |*6:F-8kE Ferite B- T (G Bainite P-¥ ¥ fiPearlite S-[B1:K & ILAK Tempered Sorbite M- K. fkMartensite
%35 Remark || -AT THEORETICAL WEIGHT BASIS; 2. HARDNESS ACCORDING TO NACE MR-0175/1S0 15156/0103; 3. ALL TEST RESULTS ABOVE COMPLY WITH THE STANDARD ASME(B36.10M)-
RN 5007/ ASTM A106B/C -2015/API 51, X42 PSL-1 45 TH EDTION/CSA 2245.1 GR. 290 CAT I SS.

WU R LA A, Y,

Remark:No duplicate will be accepted.

IR A 5 T A

Quality Manager:

52':4"?"

i

Audx(or

. [z

BHEA

Certification-maker:

Ay
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Text Box
    CONFORMS WITH ASME
        SEC. II PART A 2019
   EDITION   JAN 9 / 20   JF.


\" St R0 SAz3x e 2924
C==.3% VT \(316 Low

WINERERR S GRAF

JINGJIANG ZESHENG INTERNATIONAL TRADE CO., LTD

IFICATE EN10204 3.1

LI 4 W UL 3% 7L [T KR AES01
MILL No.801,Tower A, Binjiaog Commercial Center Jingjiang,

Jiaagsu Province, China (214500)
www.jssteclpipe.com

P[f, { ofF |

Tel:86-523-84900018  Fax:86-523-84900018

48 ¥ Total Bundles 24

l B X FTotal Pieces

144.834 Jﬁf%ﬁ[)ate: 2018-10-20

181020 WM024-8

Y2 47 PURCHASER

ZESHENG STEEL SINGAPORE PTE. LTD.

\,//

wag
,2 164 \¢\‘{ q w&mb}g}wewm
N2

l 5 )% % Contract No

2018ZSWMO024

B Product CARBOMSTEEL SEAMLESS PIPES ¥ Spec. f ASME/ASTM SA/A333-2015/API SL X52 PSL-2 45TH/CSA 2945, 1-2014
H4Size0.DXW.TxL (m) 1"SCHB0 33.4%4.55%6.4 W4 Grade GR.359 [#8 Secel Type [ ZHHA Delivery Status | COLD-DRAWING(ANNEAL-NORMALIZED)
HAFR4E Tensile Test i3 Impact Test AT EG
FEgl #g e 5 | % ffff) ! #is | o ‘*ﬁfﬁ st | oan Al fi)impact Value SRSV
. 3 i Q< Dimen- y o A3 He 5 a5 1 b:24 £ N ol e . e ” X
NO.| HeatNo Batch No Bundle| Pcs S R Tpmun 5}1\‘.‘1’? *(:‘(nuae m,fi&ﬁfﬁ Y.S 4?25 r"i{ Share | Dimen- T‘( C" b METapt (00414
£ sion ength (imm) pa , =% | Are [sion (*a) .::mpc:r- Ak Ak_ Hardness
/ v Mf“/ ({3)/ (%) ature Transverse Longitudinal Vaiuc(HRQ
I [.3932131 1810458 23 2069 42.866 *1-A2 50 375:380 510/520 |34/36 80/80 D6 -73C 42/43/51 1407
2 3932131 1810458 i 9% 1.968 *1-A2 50 375/380 310/520 |34/36| 80/80 Do -73C 42/45/51 14.0
4
5
1257 193 (%) Chemical Composition A MS SH YT Mewllogical Analysis
o o Ji L B
e B3 gy G KA \??'J e B
, Type ) . ) . i gk | . Inclusion MrUCR | KL
NO.| C Si | Mn P 5 Cr Ni | Cuf Mol V B Nb Ti CE ) ~ . |Segregati ,,\(fm (mm)
2 Ordinary Central ~on Uzummcturc BS D1
: , AlB|c|p| B A
> / / / ] / // AW, / / / Porosity Porosity
Ll C 10.16]0.30]1.24|0.013] 0.006 | 0.04 |0.01{0.02[0.005/0.003 0.001 10.00210.001] 038
2 C 10.16]0.30]1.24/0.013| 0.006 [ 0.04 {0.01]0.02[0.005/0.003 0.001 [0.002]0.001| 0.38
3 C
4 C
5 C
1 207 Mpa
Eka wa n AERg SRR s LB RS skt iz RH& R S Mpa
. 5 3 o (’ﬁ ';";Lé&%:‘_( E.T 5 5 Hydro
Flattening Cold Bending Flaring L1 M.P1 LM N.D S&D 'I" 3 Mpa
est
(259 | 4 Mpa
OK OK OK OK 5 Mpa
*LEAF SR Longitudinal Strip: - Al-12.7mm, A2-19.05Smm A3-25.4mm A4-38. 1 mm.F- @ Full-section *2HARClubbed:BI=12.7mm. 32=8.9mm. B3=8mm.B4= O * 368 4K TiansverseStrip:Cl-
12.7mm. C2-19.05mm C3-25.4mm C4-38.1mm, *4:D1=10x10x55mm D2=10x7. 5>55mm D3=10x6.67x55mm D4=10~5x55mm D35=10*3.33*55mm D6=102. 5*55mm*S:C-pRda bR $3 Product composition R-
FEHRRSY Melting composition *6:F-££ % 4 Ferrite B- 71 (44 Bainite P-£k 3% 4 PeackiC S- [E K # K Tempered Sorbite M- K #Martensite
&7 Remark LLAT THEORETICAL WEIGHT BASIS; 2. HARDNESS ACCORDING TO T\AEE MR-0175/1SO 15156/0103: 3 ALL 7 t‘:a( REgUE TS \HO\T COMPLY WITH THE STANDARD ASME (B336.10M)-
TR 12015/ASTM SA/A333 GR.6-2015/APT 5L X52 PSL-2 45TH EDTION/CSA Z245.1 GR. 339CAT 352014 :

WO AL LR dE, E R A Y e . GRS N
Remark:No duplicate will be accepted. Certification-maker:
oy L%
B 74589
CONFORMS WITH ASME
SEC. Il PART A 2019 L b

EDITION JANG6/20 JF. i

\J '
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3X1 FS HEX BUSHING A

105N

L.M.L. - INDUSTRIA MECCANICA LIGURE S.P.A,
Vin Glancarlo Farlna, 25 - 16030 Casarza Ligure » GE - 1TALY

%

- MATERIAL TEST DEPARTMENT

Tal, +30 0185 467661 - Fax +39 0185 466510 - E-mall quality.mi@farinagroup.com

COMPANY WITH QUALITY
SYSTEM ISQ 9001: 2008 CERTIFIED
BY RINA
CERT. N*23/91/S

| INSPECTION CERTIFICATE EN 10204:2004 1 3.1

Nr 23902 Bated 18.03.2013

TRANS AM PIPING PRODUCTS LTD.

9335 Endeavar Drive S.E.
Calgary, Alberla T3S DA1

CA

Purchass Ordar Nr
Itam Nr

Packing List Nr
Involce Nr

Cl-13-188 C/O-1
182
345
319

Heat Code
K207

Heat Nr
32887

Quantity

72,00 FITTING HEX BUSHING

Dascription
M/F 3/6M THRD NPT 3“x1" A108N

Elemsnt

ASTM A105 (LADLE]

c, s m/S s/

0,185 0,230 1080 0010

0,014

F/Cr/NI/Mo/TI

0,130 0,080 0.010 0,015 0,110

Cl.ll/‘

Elemuont
ASTM A105 (LADLE)

v
0,005

Nb
0,004

N AL

0,026

C.E ./f-‘RE

0,415

Test spacimen
Sect. nm2  Longht mm

Shape Tensila
1=0-2=[1 N/mm2

1

Nimm2 /

122,65 50,00 5150 363,0

Yold Stronght > 0,2%  Yeld Stranpht >1%

Reduction of area
%

Elongation

.

35,0

N/mm2

60,5

HARDNESS
HBW

160,0- 1670

TYPE
Ky

Tast speclman T

10x10mm -10

IMPACT TEST

1~foula
L]

2~Joula
66

3-louln
0

ﬁual troatmant [Narmallzed et BE0220'C / Alr Cool

~

| ELECTRWCE\ ]

Dimension in accordance  |ASME B16.11 Ed.2011 - ANSHASME B1.20.1 Ed.1832

REQUIREMENTS

£d.2008- NACE MR 0103 Ed, 2012 - SUPPLIED MATERIAL MEETS SPE

TMSS 6P25 Ed.zbé)‘s —NAGE MR 0175 150 15186
GATIONS AND P.O.

|T\Iulnrial In accordance IASME BA ASTM A105-11a ~~

| Visual & Dimenglonal | SATISFACTORY

['Origin | EUROPEAN UNION

| Our Ra. ]2013—2&201430001350152J

Notas

= .5 Ao

MATERIAL GO LRiIS

HC
Sec

Conforms with ASME
Sec. Il, Part A 2017
April 23, 2018 SH

&+

1 2nf3

Daie;

TO CUSTOMER
SPECIFICATIONS
AS PER PO,
REQUIREMENTS

Name: &QMO\.

MAY 31200

QUALITY CONTROL DEPT.
Boris Fizzottt

B bl

INSPECTION AUTHORETY

MANUFAGTURER'S SYMBOL

ML o ()

Page 78
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Welded Piping
Documentation



Issuing Authority: QA/QC Manager

P

Date of Issue: Dec 6, 2017
Rev Status: 11.0

INDUSTRIES LP

Quality Control

FORM-PRESSURE PIPING EXAMINATION

CHECKLIST

Page1of 1

EXHIB‘IT 21.2 PRESSURE PIPING EXAMINATION CHECKLIST

Drawing No. / Revision No.
10936-001-B-2100 RO, 10936-001-B-2200 R0, 10936-001-B-2300 RO, 10936-001-B-2400 RO,
wo#10936-001-B - :
NO. FUNCTION HOLD SIGNATURE OR INITIAL & DATE
QC INSPECTOR OWNER’S INSPECTOR
1 DRAWINGS: ABSA registration over 0.5-Cu. M Approved
by Owner, Approved for Construction (signed & dated) . '
2 | Owner's Inspector Notified. m ‘%’:.J &’} ‘6\
3 Registered Welding Procedures Specifications, Q.C Q\A i )
Manual and Forms available at site, Job File started. OCT 022019
4 | Welders qualified for WPS's and have valid Performance ?).,.)
cards. Welders Log completed. WPS reviewed with / 4\ L{
Welders ' o ' NG‘) lé\f} ‘
5 Material Checked against P.O., Drawings, and !
Specifications. Identification confirmed. Color Coding / NOV 77 2019
applied. )
6 | Samnple of 2ach Welder's work examined, including root \
o spacing, alignment, cleaning, joint preparation, preheat EC U 2 2019
and electrode control.
7 Non-destructive Examination completed. Reports and W ;
radiographs reviewed, signed by Level Il or Ill, Radiograph / DEC 1 n m‘g
1.D. detailed on drawings. .
8 | Visual Examination of all completed welds, Welder's I.D. ‘BV‘B
Stamped and recorded on drawings. EC U Z ng
9 Heat Treatment verified and recorded on drawings. / lﬁ D .
: - pec. g /1‘?
10 | Each system checked against specifications and drawings ‘ GEG 1 2
before test. % - 20 Ig _
11 | All deficiencies recorded and signed off by Q.C.I and / '
Owner’s Inspector before test. Pressure test examination % DEC 1 2 20 Ig
guide completed. \ ) ;
12 | Pressure Test checked. Gauge calibration verified, gauge / : i
#'s recorded DEC 12 2019
13 | Systems checked after Test. Deficiencies recorded and 4 D ; ;
corrected. / EC 1 & 2019
14 | Construction Data Reports (AB-83) prepared and signed 4
by Q.C.I and Owner’s Inspector. : :Sah, 2/90
15 | Declaration form (AB-28) submitted to ABSA - V .
_ /A
16 | As built drawings accepted by Owner /;/A

ity

\\dog\files\public\Quality Control Doctiments\Forms\PRESSURE PIPING EXAMINATON CHECKLIST.docx -



I;siuing Authority:'a/‘\/QC Manager
Date of Issue: Dec 6,2017
Rev Status: 11.0

INDUSTRIES LP L

D‘ocumehttmTempIaté?idi?; B
Quality Control
FORM-Hydrostatic test affidavit

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

Customer: Encana Corporation

JO# 10936-001

Page 1 of 1

Project: Dual metering package

Project#

Test Pressure: 2220 PSI

Hold Time: 15 minutes

Code Requirements: ASME B31.3 NFS 2016 EDITION

All Personnel Advised of Test M' All Signs & Flagging Posted [ﬁx

Prior to Filling — Fitting/Hoses & Component Meet Required Test Prﬁfsure, Pressure Test Examination Guide Completed

Initials: Supervisor: Tester:

Date: 12/12/2019

Product Description:

1. PG-4”-C-80A-200, 201, 202, 203, 204, 205, PG-4"-C-80A-206, PG-8”-C-80A-207, PG-1"-W-160A-
208, 209, D-1"-C-80A-500, ALL ASSOCIATED PROCESS TUBING = 2220 PS|

50% Test Pressure Leak/Systems Check Completed

Xl

1. 50%=1110PSI

Test Temperature: oF

Equipment Drained & Flushed to Prevent Freezing:

Yes: D

No: D

*See NWP Procedure for Draining Water from Hydro Tested Vessel Package*

Start Time: "2 '/ Gpi Finish Time:
’ J"30AN

Test Gauge Identification # Pressure Range Calibration Date
NWPG- 5000 = 39 ~ 0-5000 PSI Qdy. 16/202.0
NWPG- 5000 =3 3 — 0-5000 PSI Tolv. IS 7 2036
NWPG- PSI ’
NWPG- PSI
NWPG- PSI
NWPG- PSI
NWPG- PSI
NWPG- PSI

Date: 12/12/2019

A, _ i
Test By: ANl e [ U ‘mdgr‘in

NWP Representative: Z’W

Date: 12/12/2019

Customer Representatﬂe:\Q&guﬂ. Yo

Date: 12/12/2019

\\fileserver-01\files\JOB ORDERS\Encana\10936 - 4 In. Dual Metering - Pump Skids, Sour WO FGS (QTY 1TN\QC File\QC - FINAL

NATA PACKAGF\10936-001\10936-001-B\NDF\10936-001 hvdra docx



EXHIBIT 14.1 HEAT TREATMENT REQUIREMENTS

INDUSTRIES LP

(403) 227-4100 Serial# PO# 747022
JOB NO.: 10936-001-B CUSTOMER: Encana DATE: Dec 5, 2019
COMPONENT DESCRIPTION 8 Sools
DWG. NO. AND LINE NO. DIAMETER THICKNESS MATERIAL LENGTH WEIGHT
10936-001-B-2100 Rev.0 4" SCH 80 SA-106-B & SA-333-GR6 various various
10936-001-B-2200 Rev.0 4" SCH 80 SA-106-B & SA-333-GR6 various various
10936-001-B-2300 Rev.0 4" SCH 80 SA-106-B & SA-333-GR6 various various
10936-001-B-2400 Rev.0 8" SCH 80 SA-106-B & SA-333-GR6 various various

TYPE OF HEAT TREATMENT: PRESSURE VESSEL or Process Piping STRESS RELIEVE P-No.1

HEATING
Temperature to be raised from 600°F (316°C) to 1150°F (621°C) at maximum rate of 200 °F

( °C ) per hour. NOTE: THIS VALUE MUST NEVER EXCEED 400°F (204°C) PER HOUR.

[ Calculated rate = 400 degrees F/hr. (204 degrees C/hr) Divided by the maximum metal thickness of the shell or head plate in inches]

HOLDING
Temperature to be held in range of 1150°F + 25°F for 120 minutes.
[Holding time to be determined by Table UCS-56 for Nominal Thickness as specified in UW-40(f)]

COOLING
Temperature to be lowered from 1150°F (621°C) to 600°F (316°C) at a maximum rate of 250 °F

( °C ) per hour. NOTE: THIS VALUE MUST NEVER EXCEED 500°F (260°C) PER HOUR.

[Calculated rate = 500 degrees F/hr. (260 degrees C/hr.) Divided by the maximum metal thickness of the shell or head plate in inches])
From 800°F (427°C) items may be cooled in still air.

Additional Requirements:
[ Job number and description required on heat treatment charts along with the operator’s signature & date.

[0 Reporting of thermocouple attachment method and location, and verification of furnace thermocouple calibration is required.

[0 A sufficient number of thermocouples shall be located to control and maintain uniform distribution of temperature on all vessels
and parts. Thermocouples shall be directly attached to the item or provision shall be made for thermocouple placement at bottom,
center, and top of the furnace charge in accordance with the ASME code.

[ During the heating period, there shall not be greater variation in temperature throughout the portion of the vessel being heater than
250°F (140°C) within any 15 ft. (4.6m) interval of length. An adequate number of thermocouples much be used to ensure this
Code requirements is met. This limitation is also applicable to the temperature variations between the different thicknesses of
various vessel components.

[] During the holding period, there shall not be a greater difference than 150°F (83°C) between the highest and lowest temperature
throughout the portion of the vessel being heat treated, except where the range is further limited by these instructions.

[ If Capacitor Discharge welding is used to attached thermocouples an ASME Code Section 1X Welding Procedure Specification is
required (WSP qualification is not required), and the energy output must be limited to 125 Watt-Seconds.

No other welding is permitted on yessels or parts. [0.5 x Capacitance in farads x Voltage 2 = W-Sec.]
a

j T
Q.C. Inspector Signature: ?L\) Date: DEC 05 2019
CAPACITOR DISCH
Thermocouple Attachment Method: ARGE Vessel NWP-10660-020-A TC# 3 top 2"
. B - from head seam, TC# 6 middle, TC# 4
Fuinage Hedt Number F 40 19 -~ 32 4 bottom 2" from head seam, opposit side.
Furnace Operator Signature: éf Dee \ )1 TCH S on Spool in basket
INITTIM December §, 2019
. S 0\
Form Prepared by: Holly Mayhew

7Dlle
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Date: December 5, 2019
i
°F TC's: 4 rl B T
Recorder: [R-182 i Souk |

i
E
lg Sddese I I
Client:  NWP Industries Inc. L
Job 4: PO # 747022 l ]§ :
Operator:  Jacob Vossepoel/Shane Stimson 3 : 41 4 it as E e e : 4
Chart Speed: SOmm/hr B " 4 é VRNTF | L JEfL RN 1 ] H‘j_i_,ﬁ_vj 2
Clant #: BF40-19-324 I i I i | |
Descripti [ 7 1 E! |
scription: PRy B
(1) 48" OD Vessel (2" thick, 25,4001bs). 5 : t
s/n: NWP-10660-020-A LT P |
(1) 20" CL60U RF Blind 1/ / 7 iy |
(1) Bridle. s/n: NWP-10660-020-A1 / F q L
(1) Bridle. s/n: NWP-10660-020-A2 SLEREE [ SoRURNILIL [REE T —}»
(8) Spools. Job# 10936-001-B / |
LS4l Shak
| L | L NRREN] |
}J .P‘, ‘ T | ! 53 ‘
4 PURNIE| | 124 _l’ 2| g ‘ La® i || 1485 | pidelidF || & L P L b
Lt |7 BURNY = gy ¢F ] URNT Fl 185! | BURN FLU. B LR NS F B MR
sapt | Eiinminin
N 33
3 |
| £
T
L
] | I i 1F]
] ZHE %
{71 bl | J ’ ‘
4 BURN®E EJ‘ L 5 3189F wLE 6l BAAF|A
| BUR NI F Jq EJ;%{'FL 5 Bl RN er SRR j»m-ﬂ [BORNF A
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Recorder: IR-182

Client:  NWP Industries Inc.
Tob # PO # 747022
Operator:  Jacob Vossepoel/Shane Stimson
Chart Speed: SOmm/hr
Chart #: BF40-19-324
Description:
(1) 48" OD Vessel (2" thick, 25,4001bs).

sm: NWP-10660-020-A
(1) 20" CL60O RF Blind  / /
(1) Bridle. s/m: NWP-10660-020-A1 /
(1) Bridle. s/n: NWP-10660-020-A2
(%) Spools. Job# 10936-001-B /

1610@
UR N BUR WP A4t Ld bl ||| Bl |
L URNF | (B3 || BORNRE & gt 13 Bl ;dnq. H % E48
5aMN4 ’ I
0ll] 500 i 000 & 30(’&
TTH T T [ H 1
Date: December 5, 2019 E i
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R & R Stress Relieving Service Ltd.

Nisku: 2103 — 6" Street, T9E 7X8 Tel: (780) 955-7559 Fax: (780) 955-2903
Blackfalds: #15 Burbank Industrial Park Tel: (403) 885-2280 Fax: (403) 885-0177
Toll Free: 1-800-499-HEAT(4328)

CERTIFICATE OF
CONFORMANCE OF
RECORDING INSTRUMENTS

CERTIFIED BY: R & R Stress Relieving Service Ltd.
TEST NUMBER: RR1119

DATE: November 7, 2019

DATE DUE: February 7, 2020

INSTRUMENT MFG: Chino

MODEL NUMBER: AH-3725 N0O

SERIAL NUMBER: AH-059C172

RECORDER NUMBER: IR-182

This instrument has been calibrated to £5°F and it is within the manufacturers

specifications.
REFERENCE ST ANDARDS
Omega CL3512A S/N: 09001089 Certification Date: 01/02/19

mw_‘: \—:::b\_:
oo

Shane Stimson

OIL AND GAS ¢ PETROCHEMICAL o POWER ¢ PULP AND PAPER
INNOVATION ¢ QUALITY ¢ EXPERIENCE
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INDUSTRIES LP

HARDNESS TESTING

NWP Client:
Date:
Serial #:
JOB #:
Location:
Project:

Insp. Description:

Report #:
RE PORT HT-19-0126
Encana Corporation Client Spec: N/A
03-Dec-19 Insp. Standard: N/A
NWP 10936-001-B Code: Client Information
10936-001-B Procedure: NDT-HTO1
Innisfail, AB Technique: 5 Point Test
Welded Piping for Dual Meter/Pump Pkg. Surface: Light sanding with 120 grit paper

Max Hardness: 187

HT on marked welds.

Hardness Unit: BHN

Equipment Used:
Calibration Block:

alphaDUR mini Serial #: ADm-1370
BAQ Cal Block Serial #: EP17203496

Probe #: 5270 Load:
Accuracy: 61.4 HRC +/- 0.5 ASTM

S
©
=
z

g3

Weld#: | Material | Welder | BASE | HAZ | WELD| HAZ | BASE |Remarks: § g
HT-1 CS/P1 4 138 136 152 150 146 [l
HT-2 CS/P1 4 138 149 163 156 156 ]
HT-3 CS/P1 4 133 126 155 133 157 O
HT-4 CS/P1 4 131 123 172 133 128 O
HT-5 CS/P1 DD 140 127 157 141 140 ]
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Y7 4 %A( DEC 10 2019

Auditor Sheldoh Stotz- CGSB/SNT:4734WI3TI|, MTIL PTILUTE b0, i NWP QC Rep. Date
) Report: HT-19-0126
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Page: 10f1 Rev. 0




INDUSTRIES LP

MAGNETIC PARTICLE

Report #:

INSPECTION REPORT MT-19-0601

NWP Client: Encana Corporation Client Spec: N/A
Date: 03-Dec-19 Insp Standard: ASME Sec. V, Article 7
Serial #: NWP-10936-001-B Code: ASME B31.3 NFS 2016 Edition
JOB #: 10936-001-B Procedure: NDT-MTO1
Location: Innisfail, AB Technique MT 2 (black on white)
Project: Welded Piping on Dual Meter/Pump Surface: As-Welded/Bare Metal
Pkg.
Insp. Description: MT on Weldolet & Socket welds.
Yoke Type : Sentinal Yoke Model: MP-A2L Yoke S/N: MP5782 Daily Lift Test: [v]JAccept [ JReject
Light Source: Yoke LED light + shop lighting 10 LBS Weight: S/N:1985 Power Type: A/C
Light Meter: Model: Cal. Date: Serial #:
Manufacturer Designation Consumable Type Batch Number
Magnaflux WCP-2 White Contrast 19E13K
Magnaflux THF Magnetic Particle 19C11K

Weld #: Material

Welder |Remarks:

MT-1 C.S./P1 o] 2" Weldolet
MT-2 C.S./P1 1" Socket Weld
MT-3 C.S./P1

MT-4 C.S./P1

Cc
C 2" Weldolet
Cc 1" Socket Weld

(] o) o o oo | o oo o o e

(] | o o o o | o

Auditor

m DEC 10 2019

Sheldon $fof£%

@GSBISNT:4734 / RTIL-MTIL, PTIL UTI

o Declafien

NWP QC Rep. Date

Report: MT-19-0601
Page: 1o0f1 Rev. 0
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: ITEM PART # DESCRIPTION MATERIAL SIZE QTY | MTR# e
' 2101 | ELBBWSOL4B0B |ELBOW: 4" G0 DEG LR BW SCH 80 SA-234-WPB 3 _6AIYA0 VL9 S,
2102 | FRFWN2C160A  |FLANGE 2* 600 ANSI S/160 RFWN SA-105N v 1 _10/2<A |
T 2103 |  FRFWN4CBOA |FLANGE 4" 600 ANSI S/80 RFWN SA-105N KSA\R| ¢ [Z/3-3.074 < -
T 2104 | FRFWNACBOAL |FLANGE 4" 600 ANSI 5/80 RFWN SA-50LF2-CLT- | "o Wios 017l Ao
e - _ 2105 PIP480C PIPE: 4'NOM SCH 80 BBE $A-106-B SMLS 4 5/8" 3 13l
l[ .2 9.0 l 2 2106 PIP480C PIPE: 4" NOM SCH 80 BBE SA-106-B SMLS 50 34" 1 %ie2)
: ' ‘o l3 2107 PIP480C PIPE: 4" NOM SCH 80 BBE SA-106-B SMLS 611/8" 1 L3n2]4
s /@/ﬁ 15" —— .2108 PIP480CL PIPE: 4" NOM SCH 80 BBE SA-333-GR6 SMLS 18 3/4° 1 AN i
K 2109 | TESBWASOB  |TEE: 4" SCH80 BW SA-234-WPB 1 WAL D29
2110 | TOLBW1(3-36)XA | THREADOLET: 1° CL6000 ON 4’ RUN SA-105N 1. e 4L
2111 | WOLBW2(4)160A |WOL: 2" ON 4" RUN SCH 160 SA-105N 1 B0/,
2101)
NN P ' : ) C, C/ C = l Q
; PLAN VIEW
SCALE: 1:20 , D 3
// \I\ 129 1/8" (REF.p "QD/
91" (REF) 103/8" -
/@ Gl bt : ~SPOOL 1 %ZSSL -
2102 * 5103
0 / _~WD#2TYP »
WELD DETAIL #2 WELD DETAIL #4 ;
| ) - |
| NEEe
w2 i : F /
5104 \ g%g - 10y , C ‘ wl
S e T WE—WH]—— 103 ] G103 Y-
LOW! REG | : ] ;) T \
TEMP | TEMP L - | C 67.5°
woafrve C 9 r \ +5
e e ] : e X-9 ISOMETRIC VIEW WPS NWP-3/15 WPS NWP4
i '8 et e e i .
| C a2 T : SCALE: 1:35
- WD#2TYP ¢ |8 X-9 _ PIPING DESIGN DATA
¥ ; 2100 LINE NUMBER: | PG4"-C-80A-0200/0201/0202
X u ) b . i S INTERNAL COATING: |NONE
\!\(b _ ‘ \)\ T : )( [O CLIENT SPECIFICATION: | CSAICSB
\/\“ Yo A DESIGN AND FABRICATE TO: |ANSIASME B31.3 NFS 2016 EDITION
ST =\ | S DESIGN PRESSURE: | 1480 PSIG
\ » \ MAXIMUM DESIGN TEMPERATURE: | 100 °F
95 1/2* (REF) \ QD MINIMUM DESIGN TEMPERATURE: | 49°F / 20 °F @ 1480 PSIG
\ 97 112" (REF.) SERVICE: |[SOUR HYDROCARBONS
C - c | HYDROSTATIC TEST PRESSURE: 2220 PSIG '
FRONT VIEW } RADIOGRAPHY: |100% BW (NOTE 6)
SCALE: 1:20 \ MPI:{100% TOL, 100% WOL
; » \A \ HARDNESS TEST: [10% ALL WELDS, 225 HBW MAX (NOTE 6)
by \ 7( 9\ i __POST WELD HEAT TREATMENT: | 1150 °F 25 °F HOLD FOR 1 HOUR
NOTES . i T
: -~ P CORROSION ALLOWANCE: | 1/8
1. ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS ‘5 S L
OTHERWISE SPECIFIED. 4’( ‘D ’ ] . L0 AOPIS |
2 1L oL HOL BRSO LS SERTER e | \ i WELDING PROCEDURE REGISTRATION NO.: | WP-1604.2
3. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO ADJUST . ISSUED FOR __ ENCANACORPORATION |
PIPE LENGTHS AS REQUIRED TO MAINTAIN OVERALL DIMENSIONS. : : 4" DUAL METER/PUMP PACKAGE SOUR |
4. 1/8" ROOT GAP ACCOUNTED FOR ON ALL BUTT WELDS. CO N STR N OM-FUEL-GAS-SCRUBBER
5. MATERIAL SPECIFICATION MAY BE UPGRADED AS FOLLOWS: et pr @ alila
WELD FITTING: SA-234-WPB TO SA-420-WPL6 ! ey : . .
PIPE: SA-106-B TO 5A-333-GR6 SMLS s O0cf172019 INDUSTRIES LP WELDED PIPING PROCESS GAS INLET
FORGING: SA-105N TO SA-350-LF2 CLASS 1 | v T cSD TN P, :
6. MATERIALS PER ENCANA SOUR SERVICE REQUIREMENTS ECA-C-GEN-R-003 LATEST REV. ———{wo. __10936-001-B P.O. BOX 6280, INNISFAIL, AB T4G 159 | SETT T T TR :
NDE PER ENCANA PIPING MATERIALS ECA-C-PVF-R-004 LATEST REV. 0 | SEP26M9 | CSD | ) | (§- |ISSUEDFOR CONSTRUCTION ool T PH: (403) 227-4 ]ROO FA_X- (42‘3)'227-41 02 2L SEP 26/19 ' ErE 30 /0 |o/EP I 7R[]E1q
HARDNESS TEST A234-WPB - 197 HBW MAX REV. DATE | BY: | CHK: | APP: HRRERIPHLA ol e o e SO 1 0F 1 T 10936-001-B-2100 0
HARDNESS TEST A105N - 187 HBW MAX DRAWING REVISIONS ALL DIMENSIONS IN INCHES B\ ’;\){' A
“COPYRIGHT ©2012 NWP _ THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERWISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST : :
aa v T iy w““w“t"_”‘“ "‘“‘"‘“"’;“‘M“““""""‘ S it e S prg :;:“%M" by e Aoy b o g gt T “M“""'@



|

. }O \/P\QB\ ITEM| - PART# DESCRIPTION MATERIAL SIZE QTY | MTR# 25
G — 2201 | ELBBW9OL480B  |ELBOW: 4' 90 DEG LR BW SCH 80 ~ |SA-234-WPB 3 B A0ET
C 20} 2202| FRFWN2C160A |FLANGE 2600 ANSI S/160RFWN SA-105N 18 [E/S
o 7( 2203 | FRFWNACB0A  |FLANGE 4" 600 ANSI S/80 RFWN . SA-105N 6|4 y
i C 12204 | . FRFWNA4CBOAL  |FLANGE 4" 600 ANSI S/80 RFWN. SA-350LF2-CL1 1 L AR2L
: _ CO 2205 PIP480C PIPE: 4”NOM SCH 80 BBE v SA-106-B SMLS 450" 3 4%
?\?\ 2206 PIP430C PIPE: 4" NOM SCH 80 BBE SA-106-B SMLS 50 3/4° 1[I
520 , 2207 PIPA80C PIPE: 4" NOM SCH 80 BBE SA-106-B SMLS 35 508" 1_||K
C 2208 PIP480C PIPE: 4" NOM SCH 80 BBE SA-106-B SMLS 25308° 1
2209 PIP48OCL __|PIPE: 4"NOM SCH 80 BBE SA-333-GR6 SMLS _ 1834° 1|} ‘
2210 | TESBWABOB  |TEE: 4" SCH80 BW. — [sa2zawps ¥ 79
2211 TOLBW1(3-36)XA | THREADOLET: 1" CL6000 ON4° RUN SA-105N W et
2212 | WOLBW2(4)160A |WOL: 2 ON4"RUN SCH 160 SA-105N 1 U500
PLAN VIEW cz | Ll
SCALE: 1:20
W= 2
- 1291/8" (REF.)
91" (REF)
— 61 14"
2203 (SOFZ&SL 2
| T m\ ‘ n WELD DETAIL #2 WELD DETAIL #4
: G d ; FULL § \ !
@,/ z 200 | .
o T _E— L O g | | |
t S :
. - l L -
e ' WPS NWP-3/15 WPS NWP-4
g s L ISOMETRIC VIEW | ,
o womTP 4 T~ 2Li SCALE: 135 | PIPING DESIGN DATA
G0) | - ?Q LINE NUMBER: [PG4"-C-80A-0203/0204/0205
) | _ INTERNAL COATING: |NONE
7<' : | _ ) (-/ _ CLIENT SPECIFICATION: | CSA/CSB
M 2 : é ool o 6o DESIGN AND FABRICATE TO: |ANSVASME B31.3 NFS 2016 EDITION
~— oy ~ o ~ l DESIGN PRESSURE: | 1480 PSIG
I _ \ : . MAXIMUM DESIGN TEMPERATURE: | 100 °F
| 95 112" (REF.) - v MINIMUM DESIGN TEMPERATURE: |[49°F /-20 °F @ 1480 PSIG
97 1/2" (REF.) : _ ‘} . I SERVICE: |SOUR HYDROCARBONS ~
C : C 7&? v ' _ HYDROSTATIC TEST PRESSURE: |2220 PSIG . ]
C _ Co RADIOGRAPHY: | 100% BW (NOTE 6) f
, MPI:{100% TOL, 100% WOL ;
; , : HARDNESS TEST: |10% ALL WELDS, 225 HBW MAX (NOTE 6)
7(- \ (0 _ : ' POST WELD HEAT TREATMENT: 1150 °F £25 °F HOLD FOR 1 HOUR |
NOTES 7(?\ \ X» 9\9\ _ _ v g CORROSION ALLOWANCE: | 1/8" |
1. -AOLT; gyﬁgzlggg CS];iELDL HAVE A TOLERANCE OF +1/8" UNLESS - O RiG ! N i& T TR T |
2. ALL BOLT HOLES STRADDLE COMMON CENTER LINE. 7< ]? _ . — [ WELDING PROGEDURE REGISTRATION NO.:[WP-16042 i
3. CUTLENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO ADJUST ISSUED FOR . ENCANA CORPORATION ?
PIPE LENGTHS AS REQUIRED TO MAINTAIN OVERALL DIMENSIONS. : 4" DUAL METER/PUMP PACKAGE SOUR §
4. 1/8" ROOT GAP ACCOUNTED FOR ON ALL BUTT WELDS. CONSTRY N CIWFUECGAS-SCRUBBER ;
5. MATERIAL SPECIFICATION MAY BE UPGRADED AS FOLLOWS: SIGNED: pr & ol ¢ Hi% §
WELD FITTING: SA-234-WPB TO SA-420-WPL6 _ o : :'
et sl e Oct { %019 INDUSTIRIES EF WELDED PIPING PROCESS GAS INLET ‘
FORGING: SA-105N TO SA-350-LF2 CLASS 1 DWN: csSb CHK: A) =
== = e -001- P.O. BOX 6280, INNISFAIL, AB T4G 159
. WATERIAL P CAL SR ety U RERENTS ECRO OB SO TATESY P | oo [0 | ). [ [iieb O conbtatieno o OPROTE | A 00 PAK ) o7y [P s [overy (17 [P 3077
HARDNESS TEST A234-WPB - 197 HBW MAX REV.! DATE BY: | CHK: | APP: DESCRIPTION SIN: PRB,i\ECTI?E“; SCALE: AS NOTED SHE‘]ET'OF , DWG: 10936 001 B 2200 REVO,
_ HARDNESS TEST A105N - 187 HBW MAX DRAWING REVISIONS ALL DIMENSIONS IN INCHES & oy Eads _
"COPYRIGHT © 2012 NWP _ THIS DRAWING 15 PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERWISSION. THS DRAWING WUST BE RETURNED UFON REQUEST, ' ;
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(A ITEM PART # : DESCRIPTION MATERIAL | SIZE QTY -MTR #
2301 FRFBL4CAL  IBLIND 4" 600 ANSI RF ‘ SA-350LF2-CL1 T
: - 2302 |  FRFWN4CB0A . |FLANGE 4" 600 ANSI S/80 RFWN SA-105N RIKTAUE
) _ 2303 FRFWNACBOAL  [FLANGE 4" 600 ANSI 5/80 RFWN SA-350LF2-CL1 2 Y9050/ 74 A0
X%?\ ' 2304 PIP480C PIPE: 4"NOM SCH80 BBE SA-106-B SMLS 51172 1 I7-AB)C
' 2305 PIP480CL  "'PIPE: 4" NOM SCH80 BBE _ SA-333-GR6 SMLS 65 3/8" 1 9

/ 2306 PIP430CL PIPE: 4" NOM SCH 80 BBE SA-333-GR6-SMLS 59 3/8" LA

2307 | TESBWABOB  |TEE: 4" SCH80 BW SA-234-WPB = 2_KLEDMOLS 4{
~ - fC :
™

@’ ow Q ' 3 ’
{ JEMP | TEMP ‘3_ Xg
& )7 | 35 e - | W=

' WELD DETAIL #2
o > ) (& . )

. o
6755:.

( WPS NWP-3/15

PIPING DESIGN DATA

~.

e ®
™. re | Y
e o Tgﬁg | %g,‘('ﬂvp LINE NUMBER: |PG4"-C-80A-0206
™ A CSA|CSB INTERNAL COATING: INONE

CLIENT SPECIFICATION: | CSAICSB ,
DESIGN AND FABRICATE TO: |ANSIASME B313 NFS 2016 EDITION
DESIGN PRESSURE: | 1480 PSIG -
MAXIMUM DESIGN TEMPERATURE: | 100 °F
MINIMUM DESIGN TEMPERATURE: | 49 F / 20 °F @ 1480 PSIG
" SERVICE:|SOUR HYDROCARBONS
HYDROSTATIC TEST PRESSURE: |2220 PSIG

e RADIOGRAPHY:|100% BW (NOTE 6)
an) MPI:[NONE .
: _ : ’ HARDNESS TEST: | 10% ALL WELDS, 225 HBW MAX (NOTE 6)
. : : POST WELD HEAT TREATMENT: |1150 °F < 25 °F HOLD FOR 1 HOUR
1N ?LE ;MENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS l N AL ERERISEIL L s T

OTHERWISE SPECIFIED. ' e FHORMNG AP e

WELDING PROCEDURE REGISTRATION NO.: |WP-1604.2

2. ALLBOLT HOLES STRADDLE COMMON CENTER LINE. :
3. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO ADJUST ISSUED FOR _ ENCANA CORPORATION
PIPE LENGTHS AS REQUIRED TO MAINTAIN OVERALL DIMENSIONS. 4" DUAL METER/PUMP PACKAGE SOUR
4. 1/8"ROOT GAP ACCOUNTED FOR ON ALL BUTT WELDS. CONSTRUCTION _ M FUEL GAS SCRUBBER
5. MATERIAL SPECIFICATION MAY BE UPGRADED AS FOLLOWS: _ N smes pr % orliohs
WELD FITTING: SA-234-WPB TO SA420-WPL6 ‘ _ INDUSTRIES LP _
PIPE: SA-106-B TO SA-333-GR6 SMLS ' oare: Oct 1,°2019 ' WELDED PIPING TEST OUTLET
FORGING: SA-105N TO SA-350-LF2 CLASS 1 1B9BE001-B 5.5 BOX 8050, NNISFAIL AR Tas s P cso ok o Ty =
SRl P o eENTS EChC SEN-RUS LATESTREV. ™0 T'sep 2619 [ csb | £ | OF [1SSUED FOR CONSTRUGTION 2 PH: (403) 227-4100 FAX: (403) 227-4102 [OME sgpogng  |[oAEL © 3 () 7017 oGP 37 7019
HARDNESS TEST A234-WPB - 197 HBW MAX REV. DATE | BY: CHK: APP: DESCRIPTION SIN: PFﬁ\J\ﬁCT’?N- ; SCALE: AS NOTED SHE1ELOF ’ oW, 10936-001-B-2300 RE\b
HARDNESS TEST A105N - 187 HBW MAX DRAWING REVISIONS ALL DIMENSIONS IN INCHES @r 1 ~WUI-B-

- COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.
: ) A ) . 5 « gy = ek S
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o

ITEM| = PART# * ' DESCRIPTION : - MATERIAL SEZE | Qry MTR #
2401 FRFBLSCAL  |BLIND 8" 600 ANS! RF SA-350LF2-CL1 ' I
2402 |  FRFWN4CBOA  |FLANGE 4" 600 ANSI S/80 RFWN v SA-105N 2 T AV &
. . 2403 | FRFWNBCBOAL  |FLANGE 8" 600 ANSI SCH XS/80 RFWN SA-350LF2-CL1 : 2 [y .27 15
' ; ' 2404 PIP88OC PIPE: 8"NOM SCH 80 BBE A 23S Tom406-BSMES 15 3/4" 1 UV 7-e.09F
ﬁ L{ D _ - : _ _ 2405 PIP880CL - |PIPE: 8" NOM SCH 80 BBE SA-333-GR6SMLS | 76 14" 1% W—ﬁ
o 2406 PIP8BOCL PIPE: 8"NOM SCH 80 BBE SA-333-GR6 SMLS 70 14" 1 V7-sioid 7
_ : 2407 | TERBWS(4)80B | TEE (RED): 8'x4" SCH 80 BW SA-234-WPB 2 LN

. LOW |REG A (/, l - | ‘ ;
@ 0 o\ TEMP|TEMP 7< : ' D :9\
_ p a CSB | CSA ' .

) ¢ K -
v &

o N AV H-A
' ' \202" / : Y 7L / ‘
| x’ (/f Cy ~ e %hl’ﬂo?\ T o s

89"

1o

C .
et ot

+5°
) . WPS NWP-3/15
. _ :
' \ PIPING DESIGN DATA
REG |LOW c LINE NUMBER: [PG-8"-C-80A-0207
TEMP| TEMP _ INTERNAL COATING: [NONE

CLIENT SPECIFICATION: |CSA/CSB _ ,
DESIGN AND FABRICATE TO: |ANSI/ASME B31.3 NFS 2016 EDITION
DESIGN PRESSURE: |1480 PSIG
- MAXIMUM DESIGN TEMPERATURE: | 100 °F
MINIMUM DESIGN TEMPERATURE: |48 °F / -20 °F @ 1480 PSIG
& SERVICE:|SOUR HYDROCARBONS b ,f
HYDROSTATIC TEST PRESSURE: [2220 PSIG s
' RADIOGRAPHY:|100% BW (NOTE 6)
MP!;|NONE .
Y HARDNESS TEST: |10% ALL WELDS, 225 HBW MAX (NOTE 6)
POST WELD HEAT TREATMENT: 1150 °F +25 °F HOLD FOR 1 HOUR

NOTES 3 CORROSION ALLOWANCE: |1/8*
1. ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS _ v . O AL OWACE 1 s
OTHERWISE SPECIFIED. C. :

2. ALL BOLT HOLES STRADDLE COMMON CENTER LINE. WELDING PROCEDURE REGISTRATION NO.; |WP-1604.2

3. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO ADJUST 'S S U ED FO R ‘ ) ENCANA CORPORATION
PIPE LENGTHS AS REQUIRED TO MAINTAIN OVERALL DIMENSIONS. } . C O N ST R C N . 4 DU METER/PUMP PACE SOUR

4. 1/8"ROOT GAP ACCOUNTED FOR ON ALL BUTT WELDS. .
NWP ¢ ol

5. MATERIAL SPECIFICATION MAY BE UPGRADED AS FOLLOWS:
INDUSTRIES LP .

CSA|CsB

SIGNED: ..,
WELD FITTING: SA-234-WPB TO SA-420-WPL6

PIPE: SA-106-B TO SA-333-GR6 SMLS " e Oct 1,2019 WELDED PIPING GROUP QUTLET
FORGING: SA-105N TO SA-350-LF2 CLASS 1 - 10936-001-B P T P cHK: =

6. MATERIALS PER ENCANA SOUR SERVICE REQUIREMENTS ECA-C-GEN-R-003 LATEST REV. WO. -001- .O. : L, —— el TR
HDE PER ENCARA PIPIG MATERIALS ECALC-PVE-R 008 LATESTREV. 0 |SEP2619 | CSD | {) | (f |ISSUED FOR CONSTRUCTION ‘ PH: (403) 227-4100 FAX: (403) 227—419’2 SEP 26/19 BEP 30 7010 [P 30 2019
HARDNESS TEST A234-WPB - 197 HBW MAX REV.| DATE | BY: | CHK: | APP: DESCRIPTION Pty ”R/QJECT'Of";_] SCALE: AS NOTED Sl DWE: REV:
HARDNESS TEST A105N - 187 HBW MAX ' DRAWING REVISIONS ‘ ALL DIMENSIONS IN INCHES @ 1) 10F 1 10936-001-B-2400 0

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.

TR

o . g ot s s oo - - et P “ T oo s i % o —— e e e e s

RN

R D



MTR’S
(Material Test
Reports)



i P

; ;
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DESCRIPTION - SEAMLESS STEEL PIPES ACCORDING T ASTM AT0EB/IASME SA 068/2013{ADO) API 5LB

SPEC: ASTM AtOSBIASME SA‘IDGB!Z'Dﬂ{ADGJAPJ &8
.

Nc 18 Qinchuang Ru Xike Town, diangyin City Jiangsu Province, Ching,

o V4 Mill Test Certificate (EN10204-3 1 B)

Hn CASi | v

GRB ¥ 4"SCHB0'3BFT 105 27.18

SSP PO: 14287
SIC NO: EW-WM1404X-033

INVOICE NO.: T4-EWO03IWM 4
CERTIFICATE NO:YYC 0334 Date:17/9/2014
&F\ED’E = tromy | Preces VWEIGKT

CHEMICAL COMPOSITION %

QA Office: Pan Ting

CONFORMS WITH ASME
SEC. Il PART A . 2017 EDITION
MAR 6/ 19 JF.

PA s A o M o crd V. F i
0.025 0.019 0.127 0.048 0.107 0.003 0.609
0.011 0.010 0051 0.042 0.091 0.001 0.018
0.033 0,007 0044 0,006 6.005 otm@ 0.004 ‘
0016 0.010 0025 0.004 0065 0504 0.001
0.015 0.009 0.031 0.015 l 0.019 0.001 0.001
HONDESTRUCTIVE TEST SURFACE QUALITY DIMENSION TOLERARCE
;] Hr (Psh N our 0.0, W,
b 2760 Subzfacory Sasishciory Sstefsciey | Sabisfactory STAMP
Satstacrary 2160 Satsfacieey Satizhetory Satistactory Salistectory
2470 Sutsk Satstictory | Setitachry | Satataciery
W0 Sabistartory Sutishcory | Satizlacary Satataciory
2470 Sabishctery Satistacioty Bath taciory Satsiactory

I N—
2.We herety cetify that the Properties described heveis meet the requirement of the above spec, i \

Fo, | oF |

20N

fex .~ P

f

AT

- -

P ¥

LIATERIAL CONFORMS

T

O CUSTOMER

SPECIFICATIONS

R

AS PER PO.
EQUIREMENTS

g
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      SEC. II PART A , 2017 EDITION
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MATERIAL CONFORMS
TOCUSTOMER

SPECIFICATIONS
AS PER P.O.
/ REQUIREMENTS
SIAM STEEL PIPE COMPANY LIMITED?
uitn dun dfia T e
MILL TEST CERTIFICATE NO:SSP/QR 17-25
Slam Stes! Pipe Company Limited
Wivseunaumniuda g e
EN10204 3.1 Fer | of |
M sasicapsL | DELIVERY F
. 5 M SAI06B/C/API SL orming
CONTRACT NO. | 2017THWMO31 | pRoDUCT CARBON STEEL SEAMLESS PIPE SPECIFICATION | Mt | NDITION s | HOT ROLUNG
2245.1 CATY
CUSTOMER BHD TUBULAR LTD DATE OF ISSUE 10092017 | LICENCE SL-0971 NO. J 8306
QUANTITY TENSWETEST | IMPACT TEST Herdnesd
NO. HEAT NO. STEEL GRADE SIZE LENGTH (M) S
PIECES ¥.SMpa |T.5 Mpa [ELCK) Or. | SZEmm) | AKvg) | BHN
1 17-310161 GR.290 4"SCH40 128 15104 370 435 36 7 170
2 17-310165 GR.290 4"SCH40 252 15372 340 470 36 7 160
3 17-310169 ; GR290 4"SCHS0 y 89 1050.2 430 575 13§ 7 170
»
@ C n-mzu‘B/ GR290v" ascHo 180 1008 a10 "] _ssoss 7 160
C
TOTAL 649 s1958 /:; Y >
CHEMICAL COMPOSITION (%) a {0 lutwostam
< Foariri~ae y
NO. | Analysis ot | SrrAiGumndssh c eressure pasuaL Tes1 ind MCNSIONE,
c si | Mo | P s | N o | T M| v|oB ||| N\ 1 zsm
1 HEAT 0.18 024 113 0013 0.006 0.040 0.007 | 0010 | 0.002 ] 0.004 | 0004 | 0.001 | 0002 | 0383 oK T ‘ OK 183Mpe OK oK OK
2 | HEAT | 018 [ 02¢ | 105 | 0013 | 0008 | 0.010 | 0008 | 0024 | 0.002 | 0.00¢ | 0,003 | 0.00t | 0002 | 0366 | ox oK 18.3Mpa oK oK Ok
3 HEAT .16 0,30 L3 0.016 .0.009 0.020 0008 | 0020 | 0.003] 0005 | 0.002 | 0.001 | 0.002 0.35:/ oK OK 20.7Mpa oK oK OK
. ,/ < > o ’ // "/ > £ = - ~
G| Heat | o6 0¥ 10 T o06¥[ 0007 0.030"] oos | 0B2e [0.002 | 008 | 001 | 0001 | 0002 | 0302 | ox oK 0Mpa v ok ok | oK
RESULT: AL TEST RESULTS ABOVE COMPLY WITH THE REQUIREMENTS IN ASME(B36.10M)-07ASTM A J06B/C-15/API SLX42 PSL.1 45THICSA Z243.1 GR. 290 CAT 15507, HARDNESS ACCORDING To Tk MRA0175150
151560103, THIS IS CERTIFY THAT IN ACCORDANCE WITH THE RELEVANT SPECIFICATION AND CONTRACTS, THE STEEL PIPES WERE TESTED QUALIFIED BY OUR QUALITY CONTROL DEPARTMENT AND ARE IN
ACCEPATANCE CONDITIONS. CERTIFY THAT GOODS ARE SUPPLIED AS PER PURCHASE ORDER AND SPECIFICATION REQUIREMENTS. MANUFACURED FROM FULL KILLED CARBON STEEL. COUNTRY OF ORIGIN:

Address:210/17 Moo 12, Tungsukla, Sriracha, Chonburi, 20230, Thailand

"men, B SAIEB - W VT 3104 3094¢
?:E/f:’-—. ?\A' \IT ‘ 56‘4/ et Cg;%rm—zw‘\tﬁ !«SMg’

Sec. Il, Part A2017 Edition B ~

Wiar |77[18 ¥
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600

415

SIAM STEEL PIPE COMPANY LIMITED

pany Limited /

vaEv duu #aa 1l $ha

Po 746737
Conforms with ASME

== "
MILL TEST CERTIFICATE NO:SSP/QR 62-02 =2
Siam Stee! Pipe Com
.l &
Wwiulssiuaaniwauda _
SN . (R {
EN10204 3.1 1‘?% L o7 \
ASME(B36.10M)/AST SELIVERY
. : e CE : s 333 GR&: .| DE : Forming - .
CONTRACT NO.| 201 7THWM062 | rropuCT ARBON STEEL SEAMLESS PIPE SPECIFICATION | M3 GReapi st N s _LIN
h CARBON STEEL SEAMLESS PIP SPECIFICATIO X220 | CONDITION ) Mothos HOT ROLLING
22451 CAT Y
CUSTOMER CCD STEEL TRADERS LTD DATE OF ISSUE 15/12/2017 LICENCE 50.-0971 NO. 1215-2
P FANITITY e RS QT (%)Per MACT TEQT 4 &% i
HEAT NO. QUANTITY TENSILE TEST o IMPACT TEST -45C Hardness
NO. STEEL GRADE SIZE v LENGTH (M) Sl
BATCH PRODUCT PIECES Y5 Mpa 1.5 Mpa [EL) | 2 | O | SzZEmm) AKV(J) BHN
] 1744099V 17-620356 GR.3359 4"SCH80 39 249.6 400 483 38 R0/80 T 3.3*10*55 61/62/65 160
2 1745329V l7~629356 GR.3359 4"SCH80 52 3328 400 483 38 80/80 T 3.3*%10%*35 61/62/65 160
2 1
Z > — e
=¥ 249539V 7 17-62Q478 GR350y &'sCHgo ¢ 12 1428 3851 s0a vl 387] 8085 | T | 667010455 63/68/74 160 '//
\/ N -
. J——
AT N
¢ 725 i K \E
TOTAL 103 725.2 2
Al o\
~ f N (9% I Tf\ N 4 _
. ) CHEMICAL COMPOSITION (%) - mag)ﬁ i s‘é o } ——
NO. | Analysis - NDT ESSURE 3vISUAL TESTIFlattening EIGHT TEEST
o Si Mn P B Cr Nifco il Mo |l v]os [N e (Zsgn L7 ’ :
Bl oo M 7
Y TS
1 HEAT 0.12 0.22 1.26 0.01 0.004 0.040 0.030 0.025 | 0.001 { 0.008 |0.005 | 0.001 0.002 § 0299 OK OK ~ ".-.'(1.71\1[)3 OK OK OK
2 | HEAT | 012 | ox 126 | o001 | 0.004 | 0.040 0030 | 0.025 | 0.001 [ v.008 |0.005 | 0.001 {0002 0299 | ok OK 20.7Mpa oK oK oK
] P ya
- a [ P r'd v v v 4 V v 4 7
(3] wear | 002”] 0% 128 | 8o | 0001 | 0030 0026 | 0.024 | 0001 [ 0.007 | 0.003 | 0.001 |0002] 0298 | oK OK 20.7Mpa oK OK OK
4 | HEAT
RESULT: ALL TEST RESULTS ABOVE COMPLY WITH THE REQUIREMENTS IN ASME(B36.10M)-07/AST™M A333 GR.6/AP[ 5L X52 PSL-2./CSA Z245.1 GR. 339 CAT U $S. HARDNESS ACCORDING TO NACE MR-0175450
15156/0103. THIS IS CERTIFY THAT IN ACCORDANCE WITH THE RELEVANT SPECIFICATION AND CONTRACTS. THE STEEL PIPES WERE TESTED QUALIFIED BY OUR QUALITY CONTROL DEPARTMENT AND ARE IN
ACCEPATANCE CONDITIONS. CERTIFY THAT GOODS ARE SUPPLIED AS PER PURCHASE ORDER AND SPECIFICATION REQUIREMENTS. IMPACT TEST TEMPERATURE REDUCTION ACCORDING ASTM A333 STANDARD.
S*10*55 AT -56'C, 6.67*10*55 AT -50°C. 7.5%10*55. AT -48C. MANUFACURED FROM FULL KILLED CARBON STEEL COUNTRY OF ORIGIN: THAILAND.
Address:210/17 Moo 12, Tungsukla, Sriracha. Chonburi,20230. Thailand




HAITIMA CORPORATION _-

MATERIAL TEST CERTIFICATE

Page: 2
Date: Sep. 28, 2019

Customer:NWP INDUSTRIES LP.

Contract No. Invoice No. Material according to
#743569 HAT190919 A350 LF2 CL1 ASTM A350 /NACEMR 0175 v—
Article: Hot Forged Flange/geschmiedeter Flansch Specification: ASME B16.5 /
State of delivery: Quenched And Temper Melting process/Erschmelzungsart: E Q+T
Marking: HTM Standard,CLASS,TYPE,SIZE, Material, Heat-No.
Stamp of Manufacturer: HTM
Content of the Delivery:
NO. | Pieces/stueckzahl Description/Bezeichnung Heat No/Schmelze-Nr Test No/ProbeNr
6 50 600# Blind ANSI RF 4" 1910501720 BC19Y01804
20 2500# ANSI SCH XXS RFWN 1-1/2" 1910501720 BC19Y01804
8 20 300# ANSI SCH80 RFWN 3" 1910501720 BC19Y01804
200 600# ANSI SCH80 RFWN 3" 1910501720 BC19Y01804
10 300 600# ANSI SCH80 RFWN 4" v~ 1910501720 +~ BC19Y01804
Chemical analysis:
NO. [HeatNo.| %C %Si %Mn %P %S %Cr %Mo %Ni %Ti %Ta %Nb %Co %Cu %Al %N %V
6-10 |1910501720| 0.17 0.23 1.23 0.016 | 0.006 | 0.062 | 0.001 | 0.005 0.001 0.025 __—4.0.001
Mechanical tests: i v v - v - i -~ ~ (ce: . 33) -
Tensile Test: ASTM A370 L=4d Charpy-impact Test, ISO-V Specimen " Hardness
NO. Test No/ProbeNr | Yield Strength | Tensile Strength Elong Red of Area Kerbschlagversuch,ISO-V-Probe (-46°C) Haerte
N/mm” N/mm* % % J I/N HB
6-10 BC19Y01804 361 552 32.5 73.0 106 124 r 137 122 148 148 152
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN INSPECTOR Q.C. MANAGER
MANUFACTURED IN ACCORDANCE WITH THE STANDARDS AND SPECIFICATIONS.
Lu | Hamon O
Yuan nioy Giiom

Conforms with ASME N
Sec. Il, PartA2017 Editior

NOV 27 2018 ﬁﬁ%



Rev'd By:
0

Manufacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022
Phone: 713-695-3633 Fax: 713-695-3528
A Bonney Forge Company

This product has not come in direct contact with mercury or

any of its compounds, nor with any mercury-containing

device employing a single boundary of containment. No
welding performed,

We certify that the contents of this report are correct and
accurate, and that all test results and operations performed
by WFI or its subcontractors are in compliance with the
material specification and requirements of the referenced
code or standard, and that the material conforms to the
dimensional requirements of the order. This document is in
accordance with EN10204 3.1,

A/SA105N 14

Item Quantity
77 3

Material:

Description

6-3X 60 BWP
v

6-3 X2 XXS BWP
A/SA105N

8
79 15

Chemical Composition

Ladle B
0.04

0.030
Carbon Equivalency:

Product c
0.1990
P S
0.004 0.0110
Carbon Equivalency: Product

Co
<0.001

Cr Cu

0.03 0.07

Si v

0.280 0.002
0.39

Mn

Tensile PSI Yield PSI
73,615 v 50,169

Elong %

v’ 36.50

Product

1.070

AN

Sold To:

MTR #:
PO #:
Sales Order #:

Page 2 of 3
TRANS AM PIPING PRODUCT
LTD v
9335 ENDEAVOR DRIVE S.E.
CALGARY AB T3S 0A1
353,698
Ci-18-621
C001813483 Date: 12/20/2018

Certified Material Test Report

Heat Code:

Ry v

0.07

v ST v
0.250  0.003
0.39)\ ~

Mo
0.010

50301 v
\/MO \/ NB
0.007 0.012
Nb Ni
0.014 0.026

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEAT#C129557/BONNEY

FORGE (USA) - LOT#50301

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR OR FOR 1/2 HOUR PER 1" OF THICKNESS, WHICH
IS GREATER, & THEN AIR COOLED. THIS PROCESS IS IN CONFORMANCE TO ASTM A105/A350 NORMALIZING

REQUIREMENTS.

1. IN ACCORDANCE WITH ANSIUNACE MRO175/ISO 15156-2015 & 1SO 17945/MR0103-2015

e

Conforms with ASME
Sec. I, Part A 2017 Edition

MAR 19 2019

Marie Dehmer

Quality Assurance Representative



| P 74294 ltem# 16 Part# 60200 044846
BHEI?:E§042§ 2 2 1X3-36 CL 6000 FS THREADED PIPET
Am Plpling Products Ltd. - Rev'd By: SB A105N
nt/Seq #: S 18 - 1828 17

Page 3 of 3
Sold To: TRANS AM PIPING PRODUCTS
LTD
9335 ENDEAVOR DRIVE SE.
NUCLEAR PRODUCTS CALGARY AB T3S 0A1
Manufacturer of Piping and Pressure Vesse| Components
4404 Haygood St - Houston, TX 77022 MTR#: 351,635
Phone: 713-695-3633 Fax: 713-695-3528 .
o > PO#: Cl-18-552
A Bonney Forge Company
Sales Order #: C001811751 Date: 11/02/2018
This product has not come in direct contact with mercury or
any of its compounds, nor with any mercury-containing
i 1 inglebourndary of containnrent—N - =
mxﬁ:’ﬂnﬁf RS Gl Certified Material Test Report
We certify that the contents of this report are correct and Heat Code: 50457 ./
accurate, and that all test results and operations performed
by WFI or its subcontractors are in compliance with the
material specification and requirements of the referenced
code or standard, and that the material conforms to the
dimensional requirements of the order. This document is in
accordance with EN10204 3.1.
Material:  A/SA105N 14
Item Description
14 36-3X 1 6M THP g
A/SA105N

Chemical Composition
Ladle e v vV R v W w W NI _

0.2000 0.002 0.03 0.03 1.040 0,004 0.012 0.020

P v s &1t o v _-

0.003 0.019 0.230 0.003
Carbon Equivalency: Ladle 0.38 \/
Product B c Co cr Cu Mn Mo Nb

0.0002 0.1870 <0.001  0.03 0.04 1.090 0.007 0.014

Ni P 8 si v

0.016 0.003 0.013 0.251 0.001
Carbon Equivalency: Product 0.38

Tensile PSI - Yield PSI P Elong % ~ RA% Hardness

Product 76,033 51,933 36.80 65.84 144 BHN 144 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEAT#D 123049/

BONNEY FORGE (USA) - LOT#50457

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF | HOUR OR FOR 172 HOUR PER 1*

OF THICKNESS, WHICHEVER

IS GREATER, & THEN AIR COOLED. THIS PROCESS IS IN CONFORMANCE TO ASTM A105/A350 NORMALIZING

REQUIREMENTS.

L. IN ACCORDANCE WITH ANSINACE MR0175/1SO 151562015 & ISO 17945/MR0103-2015

Marie Dehmer
Quality Assurance Representative

Conforms with ASME
Sec. II, Part A 2017 Edition

JAN 07 7018




4" XH BW TEE A234-WPB

PW

Purchaser : TRANS-AM PIPING PRODUCTS LTD.

-

INSPECTION CERTIFICATE

BENKAN

Thai Benlan Ca., Lid

58 Soi Watkronsi, Banglou, Prapedacng,
TO EN10204 3.1/ISO 10474 3.1 Sarmutprakam, 10130 Thailand.
E-No. Purchase Order No. Job No. D M Y Certificate No,
TA-243 CH18-113
Specification for Material e . . S ; . .
Made from Seamless Pipe Specification for Inspection Visual Examination | Dimensional Inspection
MFG. No. ASTM AZ34-10a/ASME SAZ34-17 Gr.WPB ASME B16.9-2018,818.25-2017
ik CSA 7246.17 Gr 241 CAT | NAGE MRDITRASD 15168-2 :2015 & & MRO10S-2015 / Good Goo d .
Product & Size m*1) Quantity H%W‘ Herdness Actust Dela |  Boron()
1 62B10M039  TWPB4XS .~ N HBW: 130131 | 0.0001
2 62B10M062 | TWPB 4 S160 N HBW : 120 - 140 0.0000
3 62B10M0O67 | T WPB 4 XXS N HBW : 131 - 140 0.0001
4 82810M037 | TWPB2XS N Howiad= 42 —
5
: Chemical Composition % Tension Test *2
Bperiation ClSi[M] P[s ] N|] G M| V]N]CE Ys | TS E
) X X X _|x X X X
Min, 100 | 100 {100 | 000 | Yooo [ %00 | %00 | %00 (%00 {Tooo %000 | %00 MPa. HARDNESS MAX
\ dim 10] 20 240 415 30 | 197HBW:
Base Material Heat No. 30 106| 50| 25| 40| 40| 40| 15| so| 20| 40 e T B A
V1 VI (74 v "4 v > 7 g ; e o >
11 JsLA1s8 2| 23(8 | 15| 3| 1{ 2| 4| 10 ol| 10l 37 283 453 35 | 0000 00014 0.014
2
_IBKB150 18 | 2 15 4| 4] 2| 4 10| o] 8| 38| ape | 467 | 45 | 000 00001 0013
3
1814008 18| o5) 84| 14| 6] | 2| 4| 40| o o] 28 307 471 51 | 0000 00001 0.013
4
181548 171 2al108] 10! 3| g 3| &l 1] 11| 1] 37 200 476 ag | 0000 00011 0.025
5
(Note 1) A : Hot formed with final temperature between 620 *C-980°C, Cooled in still air N : Nocmalizing 910°Cx40 Minules, Cooled in still air
*2: Gauge lengh = S0BmmM:  Longludhnel V/’Z
ot s w-whuwuammnnmm&uﬁmr d — RumgwpaKempimnon
2 1: T symbolized wall thickness in mm. * 2 : YS Yield strength TS = Tensile strength E = Elongation © GOOD Quality Assurance Manager
We hereby certify that the produc described herein has been menufatured in accordance with the specifications concermod Thai Benkan Co., Ltd.

and also with the purchasor's requi and

v

that the test results shown beroin are correct.
pecified carbon maimem,n increase of 0.06 % manganess above the speciied mmimum will be permitied, up 1o & maximum of 1.65 %

conforms with ASME -
Sec. |l, PartA 2017 Edition

Form TZ-6H /2
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XH LR 90 BW ELBOW A234-WPB

Item# 13 Parts 481602
PW

Rev'd By:

2 Job# CHEM

V// ‘glﬂVlDﬂhl
Purchaser ;: TRANS-AM PIPING PRODUCTS LTD. INSPECTION CERTIFICATE ThiBekmn Co,Lel
58 Soi Watkrunai, Bangkru, Prapadacng,
TO EN10204 3.1/ISO 10474 3.1 Samutprakern, 10130 Thailand,
E-No. Purchase Order No. Job No. D M Y Certificate No.
TA-288 C1-18-243 ' 5
&Pﬁﬁﬁcg“;"? f‘“m Specification for Inspection | Visual Examination | Dimensional Inspection|
No MFG. No. ASTM AZ34-16aBME SA234-17 GrWPB ASME B18.8-2016,818.25-2017
’ . CSAZ246.17 Gr:241 CAT! NACE MROTTSASO 15158-2 :2015 & & MRD108.2015 Good Good
Product & Size (T-*1) Quantity Hmm Hardnoss Adusi Dets | Boroncs)
1 62D00MOS3 | 45 EL WPB 8 STD A HBW : 120- 140 0.0001
2 62D00MO76 |45 EL WPB 4 XS A HBW : 130- 150 0.0004
3 WMW-!/ S0ELWPB4XS . A HEW:'130- 144 I 0.0004 PR,
4 82D00M048-5 | 80 EL WPB 8 STD A HBW : 120 - 140 0.0005
5
ificati Chemical Composition % Tension Test *2
Specifi Clsi[M] P s Cu| Ni| Ct [ Mo] V] Nb | CE YS | TS B
: X
Min. 100 | 00 {100 [ Yoo | Yoo | %00 | %00 | %00 |00 | Fooo | Yooo | %00 MPa. % |HARDNESS MAX
Max. 10| 29 4 240 416 30 | 197HBW:
Base Material Heat No. 30 108 50| 58| 40| 40| 40| 15| so| 20| 40 856 m Ca Al
1| ygL1035 19 | 23 (83| 14 4| 4 2| 3| 9| o| 8] 35 201 435 34 0000 00010 o011
2 | 181544 16 | 24 105 13| 3| 7 3/ 6| 1] 1] 1| 3 328 498 45 0.000 00011 0.026 :
VI VI VT TV TV T Ve v v | v
3 | 181575 (w72 7| 4| 8| 4| 5| 2| 10| 10} 31 278 433 42 0018 00011 0.016 —
4 181573 15 23| M 8 3 7 3 5 2 10| 10| 28 208 469 33 0.020 0.0011 0.020
5
m«gwxmmmm 'C-980°C, Cooled in sill sir N : Narmalizing 910°Cx40 Minates, Cooled in stil air Q@’
mmmn-muunmmmnnnnmu-nuumu&mnmnmmuwanhmMMnunmm«u &"ma&nwmm
CE. = CHVI/6 {Cr Mo VIS HNI-Cu) 1S
*1: " symbolized wall thickness in mm. 2 : Y8 Yield strongth TS = Tensils strength E = Elongation Quality Assurance Manager
mnm Thai Benkan Co., Ltd.
nddnwiﬂhpmah-':mﬁmndﬁaﬁammhdnwnhﬁnnm
,' cach reduction of 001 % below the spocificd carbon maximmn.an Tnciesss o008 % ximam will bo parmitted, up to & maxinmm of 1.65 %

"‘:(: nforms with ASME
sec. 1, Part A 2017 Edition
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) BENKAN.
Purchaser ; TRANS-AM PIPING PRODUCTS LTD. - INSPECTION CERTIFICATE | TheiBoskanCo,La. V7
. 58 Soi Watkrunai, Bangkru, Prapadacng,
TO EN10204 3.1/ISO 10474 3.1 Semutprakar, 10130 Thailsnd.,
E-No. Purchase Order No. Job No. D M .Y Certificate No.
TA-288 C1-18-243 \
Specification for Material e ; ; T . . ;
Made from Seamless Pipe Specification for Inspection Vlsual Examination | Dimensional Inspectio
N MFG. No. ASTM A2M4-18aASME 8A2M4-17 GrWPE v ASME B16.9-2018,816.25-2017
’ CSAZ2M5.1117 Gr241 CATI NACE MROI7BASO 15188-2:2015 & & MRD1I3-2015 Good Good
Product & Size . (T*1) Quantity H%wt Hardness AciusiDsta | Boron(%)
1 62D20M080 RCWPB3X21/2STD . N HBW : 120 - 140 0.0001
2 62D0OOMO68 | 80 EL WPB 4 XS A HBW : 130 - 160 0.0001
3 62D00M068-1 | 90 EL WPB 4 XS A HBW : 130 - 150 0.0004
4 62D00M069-2 [SOELWPB4XS A HBW : 130- 150 _ 00004 )
v/
5
T Chemical Composition % Tonsion Test *2
Specification C si|Mm] P|s [cw] N|[ [ M] v ] |CE Ys | Ts E
. Ix - Ix [x  [x X X |x X X X X X
Min. 100 | 100 | 100 [ 1000 [1000| 100 | 100 | 100 | 100 | 1000 | T000!| 100 MPa. % | HARDNESS MAX
Max. 10| 29 _ 240 415 30 | 197HBW:
Base Material Heat No.\ | 30 106| S0 | 58| 40| 40| 40| 15| 80| 20| 40 666 Ti Ca Al
I | yske148 18 |18 |86 | 16| 5| 1| 2| 6| 1| o| o 34| 282 | 478 |31 | 0000 00008 o013
2 | JBK6311 19 | 21 (87| 14] 6| 2 2| 8| 11| o 9 37 308 47 43 | 0000 00001 0014
3 | 181575 W 28 |72) 74 4| 8| 4| 5[ 2| 10|10 31| 28 | 43 |42 | 0016 00011 0018
v 1 v V4 Vv po 4 v "4 4 "4 v A v 7 v
4 | 181575 15 | 23 | 72 7 4 8 4 5 2 10} -10| 31 78 433 42 0.016  0.0011 0.016
5 ,
(Nots 1) A : Hot formed with final temperature betwesa 620 "C-980°C, Cooled in still air N : Normalizing 910°Cx40 Minutes, Cooled in sill s v 2
*2: Gauge length = 500 mm.: Longhudinal. ; . . y
The product was Jested and insp as hthis and the purcharsa arder,and was found to have met such requirsmerts. mmx'm
C.E. = CHMI/6HCr+Mot+V)/SHNHCu)1S ' ‘
* 1 : “T* symbolized wall thickneas in mm. * 2 : YS Yield strength TS = Teasile strongth E = Elongation Quality Assurance Manager
Weh&ywﬁfyhtmepo&mduaibdhmmmmhwm&ewdﬁuﬁm-w ThaiBenkanCo., Ltd.

and also with the purchaser's requircments and that the test results shown herein are correct.
Note for WPB:For cach reduction of 0.01 %memmmofawﬁmahwhmmmﬁnumm»blmm'mmofl.“%

Form TZ-6H /2
“anforms with ASME N
| Part A 2017 Edition
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v’ INSPECTION CERTIFICATE

TO EN10204 3.1/1SO 10474 3.1

Purchaser : TRANS-AM PIPING PRODUCT S LTD.

E-No. Purchase Order No. Job No.

BENKAN,

Thai Benkan Co., Ltd.

-

58 Soi Watirunai, Bangkru, Prapadacng,
Samutprakarn, 10130 Thailand.

= Chaa D M Y Cértificate No.
2806/2019 Y- 2019180204
Specification for Material . . . . . ; ’ .
A pecll ; ﬁ'omoge::ﬂms Pipe Specification for Inspection Visual Examination | Dimensional Inspecuo;l
No MFG. No. ASTW AT TERASNE SAZ34-17 GrWPl 1 ASME B16.0-2018,816.25-2017
- CSA2M6.11-17 Or 241 CATISS NACE MRI175450 16188.2:2016 & & MRI103- 2016 Good Good
Product & Size (1) Quantity H%‘g‘ﬂ’ﬂm Hardness Acusi Dsle | Beron(ss)

1 62D10M062 (TWPB8X4XS o~ N HBW:120- 140 _1{ 0.0004 —

2 62D10M062-1 |TWPB8X4 XS N HBW : 120 - 140 0.0004

3 62D10M083-1 |TWPB8 X8 XS ’ N mw:tgs-uo 0.0001

4 62D10M054-1 |TWPB 8 XS N HBW : 130 - 145 0.0001

5 62D10M061-1 |[TWPB8 X 3 XS N HBW : 120 - 140 0.0005

. . Chemical Composition % Tension Test *2
Specification Clsi[Mm] P[s [ Ca] W[ & M] V] |CE ¥YsS__ | TS E
) X X X 1x X
Mia, 100 | "f00 |00 |Tooo | Yooo | 00 | %00 | 100 Moo |Tooo | Yoon | oo MPa., % | HARDNESS MAX
Max. 10 240 415 197 HBW :
@ s 75
Base Material Heat No. 30 106 | 50 | 58 | 40 | 40 | 40 | 15/ 80 | 20| 40 855 Ti Ca Al

1 {10248 16 |21 (111 | 12 2 8 4 8 s 1 1 38 308 469 38 <0.001  0.0001 0.027

2 180248 18 21 111 | 12 2 8 4 8 5 1 1 38 308 469 36 <0.001 0.0001 0.027

3 1uBLS149 19 |24 | 88 16 4 2 3 5 10 0 9 7 316 464 43 0.000 00013 0.014

4 |8gr55 18 |28 |86 |10 | 30|10 40| 6 | 2| 2| 1| 38 314 470 48 0002 00011 002

5 1141126 17 |26 |94 | 9 | 3| 8| 4| 5| 1|10 10] 35 334 511 4 | <0010 00012 0007
'mwﬁ%mygmwmm'om-awmmm N:Nmmﬁn'ngmu'&wMimm,Cooldinsﬁlldr C/@
The product vas sampie gested snd 23 specied in this and the p asdar,an was found s have mat such sequinements. lehm
C.E. = C+tMn/6+HCrMo+VVSHNHCuY1S . GOOD
‘l:'T':ymbolizedwu?lthicknminmm 'z:stmmmmwmmmy' Quality Assurance Manager
We bereby certify that the product described herein has been manufactured in accordance with the specifications concemed - ThaiBenkanCo.,Ltd.

and also with the purchaser’s requirements and that the test results shown herein are correct.
Note for WPB:For cach redaction of 0.0 % below the specifiod carbon maxiniim,an Icroase of 0.05 % mangancsc above the spocihicd maximian will be peemitied, up to @ maximum of 1.65 %

Foon TZ-6H /2 pe
Conforms with ASME |
Sec. Il, Part A 2017 Edition
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ltem# 6 Part# 496338

746257
t
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™

SAN ENG STEEL FORGING COLTD

311, Jen Hsin Road, Jen Wu District
Kaohsiung, Taiwan, R.O.C.
TEL:07-3724248 ; FAX:07-3712923
URL: www.saneng.com.tw

e-mail: saneng@ksts_seed.net.tw

MILL TEST CERTIFICATE

EN10204-3.1

Customer:

IPIN

Order No.: 70 T/,

Certificate No.: SE15820F
Date: 05/22/2019
Page: 10F3

PRODUCT

MATERIAL SPECIFICATIONS

DIMENSIONAL SPECIFICATIONS

FORGED CARBON STEEL FLANGES “ ASTM A105-14/ASME SA105-2017 .~ Aggﬂf ;214655?; 3
CHEMICAL COMPOSITION (%)
QUANTITY -
Item C Si Mn P S Cu Cr Ni Mo Nb N Ti B |CE("3
Na| copE NO DESCRIPTION o A N - ; 5 " ;: 3)
Max [ 0.350 |0.350 |1.050 |0.035 0.040 | 0.400 | 0.300 o.% 0.120| 0.080 |0.020] - - <
1| 80382000 600 WNRF STD 4" A105N [0.201 |0.260 |1.080 |0.015 |0.008 [0.012]0.069]0. 045 0.005 0.029 { 0.005 | 0.003 | 0.003 [ 3.000} 0.405
2| Bo3s2000 600 WNRF STD 4" A105N 0.181 10280 11.100 0.014 10.012 10.013]0.04110.051]0.005|0.012 9005 (0.003 ( 0.003 | 3.000 [ 0.390
" v’ v v A ooau/ { [
3| 80402000 600 WNRF XS 4" A105N 0.201v] 0.260¥] 1.080¥] 0.015+} 0. 0.012+1 0.069%{ 0.0454 0.005] 0.02940.005 | 0.003 | 0.003 | 3.000 [[0.405
4| B0405000 600 WNRF XS 8" A105N 0.196 {0208 |1.117 |0.011 [0.002 |0.013(0.017 {0.005|0.009 | 0.002 | 0.001 | 0.005 | 0.002 | 3.000 [ 0338
5| B0443000 600 WNRF S160 1 1/2" A105N 0.197 {0230 |1.040 |0.010 |0.008 |0.0120.048 |0.005 |0.003 | 0.005|0.005 | 0.004 | 0.002 | 3.000 | 0.383
6| 80453000 600 WNRF XXS 1 1/2° A105N 0.197 {0230 |1.040 |0.010 |0.008 |0.012]0.049]0.005 |0.003 | 0.005 | 0.005 | 0.004 | 0.002 | 3.000] 0.383
7| 80454000 600 WNRF XXS 2" A105N 0.197 |0.230 |1.040 |0.010 |0.008 |0.012]0.0490.005|0.003 | 0.006 | 0.005 | 0.004 | 0.002 | 3.000] 0.383
8| 80480000 800 WNRF S160 (SC) 8" A105N 0.200 [0.210 |1.030 |0.013 |0.003 |0.060}0.120|0.030|0.020 | 0.001 [ 0.001 | 0.007 | 0.002 | 3.000 | 0.406
9| 80479000 900 WNRF STD 3" A105N 0.203 [0.240 |1.040 |0.013 |0.007 |0.010{0.024|0.050|0.005 | 0.005 | 0.005 | 0.002 | 0.002 | 3.000 | 0.387
10| 80487000 900/1500 WNRF XS 1" A105N 0222 |0.320 |1.040 |0.012 |0.017 |0.005|0.016 |0.053 | 0.002 | 0.006 | 0.005 | 0.008 | 0.001 | 1.000 | 0.404
=== e ——
Heat No. TS.(1) | Y.S.("1) | EL(1) [ Hardness | RA(1) Impact Test fl HEAT TREATMENT(2)
ltern (MPA) (MPA) (%) (HB) (%) Temp: Material Supplier
No. [W 485.0 250.0 220 2 300 Minimum: _Joule P BN
Max £ - - 187 = 1 2 3 _REMARKS
1| 812260 514.0 326.0 376 150/148 710 NTMK, RUSSIA gag;(;gﬂns _—_—
RMS WITH NACE 1:201
2| 616019 529.0 A et Bl ol i NTMERUSSA AND NACE MR0175/1S015156.2015 CLAUSE "
3|  s12260 Vv~ 514.0 328.0 37.6 15148v¥] 710 NTMK, RUSSIA 7.2.1.4 REGION 3 AND ANNEX A.
| ; ] JSW STEEL INDIA CONFORMS WITH 2245.12 CAT | GR248 SOUR
4|  E73000 512.0 338.0 38.0 152/150 722 L SERVICE-17(FOR USE AS WELDING NECK AND
s| 511999 510.0 331.0 342 152/150 70.4 NTMK,RUSSIA BLIND FLANGES ONLY)
6| 511999 510.0 331.0 342 152/150 704 NTMICRUSSIA MN TO C RATIO IS GREATER THAN 3.0"
7| st1eee 5100 | 3310 | 342 [ 152150 | 704 NTMK RUSSIA ELLYELCOIN BLEC TRIC FURNACE
8| Y7oo383 529.0 3620 356 154/151 71.3 HIROSHIMA,JAPAN COUNTRY OF ORIGIN: TAIWAN
7. 525.0 . 36.2 1 150 9.5 NTM RUSSIA NO WELD REPA'R WAS PERFORMED
9 36523 348.0 S 8 K. TEST SPECIMEN SIZE: 12.5 X 12.5MM
10| 931233 515.8 3334 340 153/152 66.0 NTMK,RUSSIA BORON/0000
*1: T.5.= Tensile Strength, Y.S.=Yield Strength, E.L.=Elongation, R A.=Reduction of Area.
*2: N=Normalized, A=Annealed, Q=Quenched, T=Tempered, S.T=Solution Treated, S.R=Stress Relieved,
A.C=Air Cooled, F.C=Furance Cooled, W.C=Water Cooled, 0.C=0il Cooled.
*3: C.E.Vaiue=C +(Mn/6)+ (Cr+Mo+V)/5+(Ni+ Cu)/15
We hereby cenify that the material has been tested in accordance with the above specification and Manager of Quality Aéhmnhe,DQp‘E,-
hlsowimmemuiremnsealbdforl_:xm:bmm. 2w 4

conforms with ASME

Bec I, Part A 2017 Edition

0CT 0 1 2019 W
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745463 Job# CHEM
d

SAN ENG STEEL FORGING CO LTD Y ; ;
e NG COLT Ceroms Ne: BEIS34RV
Kaoheiung, Tawan, R.O.C. EN102043.1 Date: 05/15/2018 |
TEL:07-3724249 ; FAX:07-3712823 Cobloirer : |
e URL: wiww.sanéng.com.tw Page: 10F1 |
e-mail: saneng@iksty.seed.netiw Order No.: 7015342(22)-T/A
PRODUCGT MATERIAL SPECIFICATIONS DIMENSIONAL SPECIFICATIONS
FORGED CARBON STEELFLANGES ASTM A105-14ASME SA106:2017 P
CHEMICAL COMPOSITION (%)
QUANTITY .. P
ten CS«MnPSCuCNiMo Nb ] N | 11 | B [CECS)
Ne | CODE NO DESCRIPTION [W.‘ > o100 |osoo B 3 ) . . N
Max |0.350 |0.350 [1.080 0.035 | 0.080 wc.mmm;o.mg@ S .
1| 20010000 150'WNRF 8TD 4" A105N 0.195 0250 |1.070 |0.015 |0.008 |0.011]0.067 | 0.045] 0.005] 0.028 | 0.005 | 0.003 0.003[3.000 [ 0.335 |
2|B0010000 150 WNRF STD 47 A105N > 0.198 (0280 |1.040 |0.015 (0008 |0.0080.027 045}005 0.004 ;oos 0.004 | 0:001 | 3.000 | 0.382| |
380444000 800 WNRF 5160 2" ATQSN 0.204V] 0230V 1.030% 0.014/] 0.008\] omrftm» 0.0544/0.00540.01840.005 | 6.002 | 0.002 3.000] 0.399] @ !
4| B0404000 600 WNRF X5 6" ATDSN 0202 |0270 | 1080 |00t [0.005 |0.008]0.028|0.051|0.005|0.004 | 0.005 | 0.004 | 0002 3000 | 0.390 |
|
_— =
- TS() | Y.S.C1) | ELCT) | Hard RACY) tmpact Test
Heat No. : § HEAT TREATMENT("2)
Hem (MPA) (MPA) (%) (H8) ) Temp: ' K
No. ]’M‘E’ 4850 | 2800 20 E 30.0 Minimum: _Joule Material Suppller BN
Max] - - « 187 - 1 2 3 :
812257 5140 1 ' 1 ‘ X, RUSSIA - 880LX o
! e g a8 ‘u S Sanas | 702 NTReG CONFORMS WITH NACE MRO10a/16017945-1:2015
2| 83748t 510.0 318.0 370 151148 88.5 NTMK, RUSSIA AND RACE MROI751S015155.2015 CLAUSE
3| 815856 v s120v] 31.0v] 384 1501148- 69,5 NTMK, RUSSIA === %;goﬁeslouamonggﬁg s
; : ; WITH Z245.12 CAT | GR248 SOUR
4] 833335 3.0 327.0 382 151/448 14 NTMK, RUSSIA SERVICE. 17(FOR USE AS WIELDING JEC Ao
BLIND FLANGES ONLY)
MNTOC RATIO IS GREATER THAN 3.0°
FULLY KILLED IN ELECTRIC FURNACE
FINE GRAIN PRACTICE
COUNTRY OF ORIGIN: TAWAN
NO WELD REPAIR WAS PERFORMED
TEST SPECIMEN SIZE: 12,5 X 12.5MM
TS1: T.5. = Tensile Strength, Y.S.=Veld Strength, E.L=Elongabion, RA =Redudion of Area.
*2: N=Nammalized, A=Annealed, Q=Quanched, T=Tempered, snsmutmmm S,R=Stress Retieved,
Ac#u&mwFeﬁmmmaHHN&MMu&mm C=0i Cooled
*3 C.E.Valie=C+ (Mn/B)+ (Cr+Mo+V)/ S+ {Ni+Cu)/ 15
mmwammmamomuMNmnhwmmMmaummmwﬁﬂwammq»MHMmau
o with the requiremients called for by the above
< anforms with ASME
1 Part A2017
JUL 15 2019



MAHARASHTRA SEAMLESS LIMITED QCF.20A

* WORKS (MILL) TEST CERTIFICA g Hof B

&)

No § MSL-T/QC/ 2159/2018 . Customer : BHD TUBULAR LTD.

i vave 7 06-MAR-19

Specification API 5L X-52N PSL~2(12) ASTM/ASME A/SA 333
; GR.6/1(15) CSA 2245.1 GR.359 CAT-II 55({18)
B.0: No = 117736 pt. 20-JUN-18

| Process/Product: HOT FINISH SEAMLESS Carbon Steel Pipes !
W.0. No : 6180031 PZ' P =~
’ S : “N L.0)
DESCRIPTION | Hydro Test| Bend |Flatt- FlacingDriftCrush
s e v . Pressure Tosr lenin Test E 51 4
"SI Material/ltem S1ZE Lengch Range | Heat No. | No Of| Lengih End | g ¢ te S R
i N i - at §5 Sec Test Test | Test
Code ! {Inch) {Feet/Mtr} p PCS (Feat/Mtry Finish i |
4 1/2 X 0.337 Z1 i 49 102% BEVEL 3000 psY NA j‘ OK : MA Ha NA
4 1/2 X 0.337 21 1l BEVEL 3000 PST | NA ok | wmA HA | RA
z
- | ' |
PHYSICAL PROPERTTIES CHEMICAL COMPOSITION(%
fleat [ YST | UTS El [Hardness| fmecx fest 3/TC | Mn [si]® s [ & ‘M WiV [cu A [T @ m ce
" We (PSi) | (PSi) (%) } HRB Y TRORR pa i !
: G.L.= 2,G.W.1 -L at room temp % : !
“equired (Max)| 76900 | 110200 015 4 08| .a 04 02 4
aquired (Min ;
A N _V{ v
60,70, 70 |LA .005 .007 003 .03% 004 .001 .40
Av. 66.6 |PA .007 -007 .004) .008 .027 .004 .004 .395

53749 82392 | 3e.00 .,

) 00§ 004 .007 .00% .004] .011 .G2% .004 .00 .396
55167 82168 | 37.80 © 77,79, 32,33,48 |LA E 002 .004 .03 .002 o003 400
Av. 37.6 A 004 .014 .002 .005 .00: .007 .033 .004 .00 .393

o PA 01.23¢ . 004 G 2 5 4 Mo .02 .004 .00! -399

55019 81925 35.00 s

yry
,-.]‘

>
%
—_\)
a:
Q}\

12 o — A — .
| J/Jcbi O SAFIS W
i | | .. 2>
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Thimensions : Outside diameter, thickness, weight, length conforms to above specification.

wating * ALl Pipes are coated with rust preventive from outside surface only.
“PLT

ALl Pipes are tested by EMI method conforming to ASTM EST0 for longitudinal & transverse defect
ultrasonically.

deat Treatment : Normalized

‘caw material : Ful)

& WI wmonitored

“arking/Stencilling i

(337 IRCH X LENGTH (XN FEEY) HES HEAT WO.... 3000 PSYI+HDE+WEIGHT=1Y9. FPESNORMILT ~ 46 DEG.CHMADE IN INDIA+BHD TUBULAR !

ASME (B36.10M) ASTM/ASME A/SA 333 GR.6/1, CSA 2245.1 GR.35% CAT”'I/I?r MAGC MIN, API SL GR.X-S2N PSL-2 BE SMLS 0D 4.590 i

e L at s S

Remarks : Norm. at 935 Deq.C with holding time 35 min. ; Material comply with NACE MK 0175/MR_0103, 150 1515¢ : Baron ~
0.0001%, to 0.0003% ; Sheer area values - 74% to 82% ; Impact at 56 DEG.C, Spucimen size (mm) :L10X5X55, Charpy V-

Notch LONGITUDINAL /ff.k)

L CONPORMS TO ABOVE SPECIFICATION. FOR MAHARASHTRA SEAMTESS LIMITED
s
&y,
< g f-
Warning :Modifi

1
varification,

R.K. SRIVASTAV) 4 ENGINEER

5 N AR ] . 4
Q\mi‘;wagc\l% uge of this certificativn is stxictly prohibited. Violation calls for criminal pr tion. For icity
,EQ" can 'A‘c{/ G5 ’ut. rmsltcRuahosean . co

},g‘ukﬁl{,}(f’.ﬁ;{l",BAK,G. Road, Dist . Raigad, Mabarashtra-402L26 Phone: 02194238511, 222030 Pax-238513 Rav.¥o:8,11.12.2017

*




FLANGE RF XH

Part# 496338
SB

Rev'd By:

1

I tem#

744782
t

ooo-—
o=
ZI+-0n

CLIENTE / Customer / Client
TRANS AM PIPING PRODUCTS LTD. CERTIFICADO DE 'NSPECCION UNE EN 10204:06 / 3.1
9335 ENDEAVOR DRIVE S.E. / Inspection Certificate - Certificat de Réception SO 10474:15/3.1
CALGARY, ALBERTA T3S 0A1
CANADA
CAN FECHA: N.? 199432 | HOJA:
Date: 17/12/2018  No. Page: 1
PRODUCTO FLANGES SU PEDIDO N.° DE
Article - Produit Your Order No. CI-18-467 EDMONTON of. -de 24/08/2018
Votre Cde. N.?
NORMAS APLICABLES ASME B16.5-17
Requir - Normes Applic

Heqi L

MATERIAL CORRESPONDIENTE ASME SA105M-17, ASTM A105M-18, EN 10222-2 P280GH-17.

Material Correspondent - Qualité
MODO DE FUSION (%)

NACE MR0175/1SO15156-02/03-15 & NACE MR0103/I50174985-15 v’

SGI 1822164
Management Systems certified by LRGAE

Certified acc. PED 97/23/EC+AD2000-W0

PED 14/68/UE
by TUV Rheinland
N.201 202 E/Q 02 7443

MARCA DEL FABRICANTE
Mark of factory
Marque du fabncant

vV

\YJuLMA

SGI 6009987 ULMA FORJA, S.COOP.

B® Zubillaga, 3 - Apdo. 14

20560 ONATI (Gipuzkoa) SPAIN
Tel.: 34 - 943 780552

Fax: 34 - 943 781808

E-mail: uima@ulmapiping.com

Packing 144317

DEPARTAMENTO  QUALITY ASSURANCE

Steel Making - Elaboration de l'acier Clause 7.2.1.4, Annex A.2 and SSC Region 3. Section
E=Elec. Y= Oxigeno bisico CSA-2245.12-13 GR248 CAT | -SS (WN & BLIND FLANGES ONLY) Département
51 q ALARGAM. oceu- wecsen |
PARTIDA CANTIDAD DESCRIPCION OBSERVACIONES| COLADA N.9RESISTENCIA LMTE ELAST Etangation ESTRICCION RESILIENCIA  CHARPY V 10x10mm | DUREZA
item Quantity Description Remarks HeatNo | T.Strength Y.Strength | Red. Area Impact test Hardness
Poste Quantite Description Observations N.%Coulée |Resist Rupt| 0.2 % Lo:50mm/4q Striction Resilience MEDIA Dureté
) Nmm2 | Mmm2 % % Joules ol HBW
8 B0015000 WN 12 150LB STD RF A10EN NE 49HC8 507 3N 29,70 58,70 149 150
8 B0015000 WN 12 150LB STD RF A10EN NE C67A8 521 316 | 30,40 64,10 140 146
11 B0020000 WN 24 150LB STD/20 RF A105N NE K1AV8 500 316 | 29,40 75,20 140 146
76 B0402000 WN 4 600LB XS/80 RF A105N NE C53A8 |- 511 Ve 308 | 29,70 0,20 149 150 :
76 B0402000 WN 4 600LB XS/80 RF A105N NE K5AVa V] 506 308 29,70% 65,10 156 1614
izl;:m Ne COMPOSICION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE ] N ,E;‘é. imensiones y la condicis ticial se hallaron satisfactorias.
Ladle: L , i 2 - Dimension and surface condition were found acceplable.
Pmdf:ct:P C% |Si% |Mn%| P% | S% |Cr% |Ni% Mo% | Nb%| V% |[Cu%| Al% | Ti% | B% | CEQ% - Les dimensions et états de surface sont satisfaisants
49HC8 L | 0,180| 0,210] 1,070/ 0,011 0,008 0,080 p,090 p,018 | 0,001 0,001| 0,190 0,0300,003 0,0004| 0,40 - Los materiales citados cumplen las normas aplicables.
C67A8 L | 0,170/ 0,210| 1,050/ 0,011| 0,0080,080 0,080 p,012 | 0,001| 0,001 | 0,240| 0,0220,003 0,0004| 0,38 - Manufacturing requirements are satisfied.
K1AV8 L| 0,190 0,210( 1,090} 0,004| 0,006/0,096 0,011 0,022 | 0,003| 0,004 0,160| 0,027 0,001 0,0005 0,00 - Les nomes applicables sont respectées.
C53A8 0,180/ 0,200| 1,070| 0,010 0,00600,110 10,110 0,040 | 0,001 0,004| 0,160| 0,023,002 90,0003} 0,41 v~
K5AV8VL | 0,181 0,246| 1,080( 0,009( 0,0040,132 [0,055 0,023 | 0,000| 0,001| 0,061 | 0,026'0,003 ©0,0003} 0,40 Q=== EL INSPECTOR
v | 7 v PAR AR / v vd v Waorks Inspector - L'Inspecteur
| \Y UEMA &
ULMA) . COOP.
Dpto. de{(G tia de calidad
(") OBSERVACIONES: :
Romarks N_NORMALIZED AT 900 C AND ALLOWED TO COOL IN STILL AIR. - Quality\AsYyrance Dept. -
Observations

Conf
Sec.

orms with ASME
|

| PartA 2017 Edition

MY 2320 “(JlF}
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SAN ENG STEEL FORGING COLTD z =
SN 501 Jan Msin Road, Jen W Distrit IL R R
SE %wegg'mw: Fmg”mnzm Date: 08/15/2019
: . WWW.Sanéng: com. Page: 1. QF1
gl e-mait: saneng@iats.seed.net tw
PRODUCT MATERIAL SPECIFICATIONS DIMENSIONAL SFECIFICATIONS
FORGED CARBON STEEL FLANGES ASTM A-350 LP2-15 CL-1/ASME SA-380 LF217 CL-1 v “chfz“!’esﬁf
; CHEMICAL COMPOSIT L'
QUANTITY
Itern C | 5 |Wn | P | S [Cu]or [N M|V Iwmw] NITT
No.| CODE NO DESCRIPTION a1 © ot loeos | - : - . : . ¥ " N 2
: —— £ Max .-‘2&-.-9%- 0 1350 10,035 {0040 |0.4000.800]|040010 120/0.68010 - -
1| E0O8800D 300 WNRF $TD 6" LP2 0208 |D.260 |1.070 |0.012 [0.000 [0.012(0.:8580:8440.005]0.028]0.005] 0.005[0.003
2 E0116200 300 WNREF X84" LF2 020 | 0240 |1.070 (0017 [0.009 |0.014|0:062(0.052]0.005|0.012 | 0:005| 0.00¢] 0:003
3| E0185000 80D WNRF XS:8° LI o205 | 0270 11.050 |0.012 {0.011 og mya‘%«o& 5| 0.00810.065 | 0.00¢ | 0.002 [ 3.00
SED1900m 800 W XS ELF2 0182”0260 | 1.956 o,;obé/ 0.00r” 0.110|2; .o.% .00 a% 0.006 | 0.002
5| EORK22000 2500 WNRTJ $160 2" LF2 0205 |0:280 | 1060 [0015 [0.008 |0.010 0,032 10.048 | 0.008 | 0.004 | 0.008 | 0.003 | ez |
) TS | Y541 | ELCU | Hardnees | RACT) Tmpact Tost
H“t "D_- 2 wﬂ) m &) : & .
No, Wa| 4860 | 2600 | 220 - 300 Mitirurhy 200 Joule Kterial Suppller
0 - > 187 - 4 2 3
1 atZess: 518.¢ aisy 354 1511149 693 620 ®0 50.0 | NTME, RUSSIA
2 836839 $14.0 3560 s8 52148 0.4 530 80 520 | NTMK.RUSSIA
3| 893388 520 | 30 | 872 | 150M148 6 70 020 700 | NTIIK, RUSSIA
4| vussmess v | sizo~| msn] 30| 1smmu 7o woe| 10 86.0 | YIEH UNITED.TWN ©=
§ 84569 516.0 3400 340 152150 e84 820 47.0 8T.0 | NTMK, RUSSIA
T, 1.5 = Tenslie Strength, Y.6.=Yield Strength, E L =Elongation. R.A =Reduction of Ares.
*2. N=Normalized, A=Anneslsd, Q=Cusnchad, T=Tempcfed ST-SokmonTmmd $.ReSiress Relevad,
AC=Alr Cevled, F.C=Furance Gooled, W.C=Water Cooled; 0:C=0il Cooled
*3: C.E. Value = Cos (Mn 18) »(Cr + Ko +V/) /B4 (NI + Cu) / 15
mmummmﬁunhwm the above speciicaben and

]

Sonforms with ASME
I, Part A 2017 Edition

~r

0CT 27 2018 ﬁ@%
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| Jssuing Authority: QA/QC Manager

s

Date of Issue: July 16, 2019
Rev Status: 7

Quality Control

FORM-SKID TRAVEL SHEET

INDUSTRIES LP Page1of1
2 7
APPROVED BY:
SKID TRAVEL SHEET T
- DATE: 56101201
WO # 10936-001-C Description: 4" Dual Metering/Pump Package; Sour Service
Drawing# 10936-001-C-000 Rev.0, 10936-001-C-100 Rev.0, 10936-001-C-200 Rev.0
REQ. | HOLD | EMPLOYEE | _ DATE Qc DATE
- | sTAMP INIT. :
Work instructions/drawings Issued for ' :
Consfruction . B | ocT 0'2 2019
Work instructions/drawings reviewed v ¥ ow [ 0CTUZ 00
Material and parts verified against B.O.M. \
and IF.C. Drawings v ; | By \bw CQ/ /Y
Welding Personnel qualified and assigned v 72?7 jUov 21 %/\f) )Q@ w\/)ﬁ
Verify lift lug layout N 739 | Weu 2R \é)/J Ve 01116
Layout / Fit up / Cross Square v 737‘/0'17 Upv Q/Vg/ b,\} 1)@6 o \7 |
Skid deck secure and prepped to flip 0O ' ‘
(develop JHA if required) v i pov F |— :
Final visual inspection on underside of skid v 011 %’J b% ' C/}
i visual insp er 15(’9869« : @N(
Verify layout, fit-up, and welding of all J A -_ [
attachments bl /011
All exposed edges de-burred v (bl / o1 BJ DEC 02 2019
All sump covers and loose attachments V
forwarded to Blast/Paint/Coating Personnel [/ o1 o
Verify and record maximum skid deflection § ) )
using formula L/360 , 51 l(o\/ oVl DEC 02 7019
Measured deflection .16~ v 1/ o W DEC 07 2019
Verify and record all N.D.E. requirements J v
complete lol/ o1 DEC 07 2019
» 3 o
Final QC visual inspecﬁpn comp_lete v \‘0\ /O T B/\/ DEC 02 2018
Work area cleaned up and skid ready .
it Assembly \/ HO\/ oll D(f(ﬂﬁ/ 19
Comments:  C4OYSppcvre . Lok, Qor 2o/ 07

\\ﬁleserVer-01\ﬁIés\Quality\Quality Control Documients\Forms\Quality Control\Skid Travel Sheet Rev.7.docx




MAGNETIC PARTICLE Report #:
INSPECTION REPORT MT-19-0588

INDUSTRIES LP

NWP Client: Encana Corporation Client Spec: N/A
Date: 02-Dec-19 Insp Standard: CSA W59 CL.12 (dynamic)
Serial #: NWP-10936-001-C Code: CSA W59 CL.12 (dynamic)
JOB #: 10936-001-C Procedure: NDT-MTO1
Location: Innisfail, AB Technique MT 2 (black on white)
Project: Skid for Sour Dual Meter/Pump Pkg. Surface: As-Welded/Bare Metal
Insp. Description: MT Skid Lifting Lugs.
Yoke Type : Sentinal Yoke Model: MP-A2L Yoke S/N: MP5782 Daily Lift Test: [v]Accept [ |Reject
Light Source: Yoke LED light + shop lighting 10 LBS Weight: S/N:1985 Power Type: A/C
Light Meter: Model: Cal. Date: Serial #:
Manufacturer Designation Consumable Type Batch Number
Magnaflux WCP-2 White Contrast 19E13K
Magnaflux THF Magnetic Particle 19C11K

Weld #: Material Welder |Remarks:

MT-1 C.S./P1 161 MT on Lifting Lug.
MT-2 C.S./P1 051 MT on Lifting Lug.
MT-3 C.S./P1 051 MT on Lifting Lug.
MT-4 C.S./P1 051 MT on Lifting Lug.
MT-5 C.S./P1 051 MT on Lifting Lug.
MT-6 C.S./P1 161 MT on Lifting Lug.

) Cf O O0f ) 0] ) 0] 0 ) o0y O 0 ) O O O O O] 2| &) [ <) [S] [ | Aceet

0] O ) ) ) ) ) 01 O O O O O O | O O O O O OO O O | Reject

DEC 02 72019
Auditor NWP QC Rep. Date
Report: MT-19-0588

Page: 10f1 Rev. 0
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ITEM  PART# | DRAWING # DESCRIPTION MATERIAL SIZE Qry MTR #
101 - 10936-001-C-100 |SKID BASE ASSEMBLY p 1
102 10936-001-C-200 |PIPE SUPPORT ASSEMBLY 1
103 SEE SHEET2 |PUMP TRAY ASSEMBLY i S 1
’ 104 SK-RAMP-1 | SKID DOORWAY RAMP 36" WIDE FOR 2° DRIP LIP SINGLE DOOR |SA-36/G40.2144W 4
pes 7 4o (o 105 | CHE258 [CHECKER PLATE 1/4" THK x 38" WIDE WITH 2" DRIP LIP ASTM A786 1
FC1 > o — 3 ;g 106 | CHEZ25S CHECKER PLATE 1/4" THK x 77" WIDE WITH 2" DRIP LIP ASTM A786 1
WPy o F = 3 £k = : - 107 | CHE.25S. CHECKER PLATE 1/4" THK x 63" WIDE WITH 2" DRIP LIP ASTM A786 1
\ g e - L 108 | FLB.25(2)ST FLAT BAR 1/4" x 2" - SA-36/G40.21-44W 160° 2
/ \ ‘ \ 109 PLA 5T PLATE 1/4* THK G40.2144W ‘ 10"x 7 7/8" 4
@] A
o \”*. j \\
\ M8 BOTIOMOF
. S ER PLATE
it L 1 1-18 -’<\ TYP
DETAILA .
SCALE: 1:10 SECTION B-B
SCALE: 1:8
. WeDS
, FC1-
~A / 119 ~TYP
168" aind . l
{1 7 - | 1 Y
] T T &
: [ j | A
N i / i ]
weps N 1B SEAL - / - /
FC1-10 316, 118 X _ / Pl : 7;‘
o " /:‘ v :‘
o i
] - / {
y 7
j
83" S :} i
COG. ! v
B 8 . )
; o % T
H b e el &
BCIB [ 0 | = S = e
o i {
' i 7758 : \
— p=l g
30" — 0 I
4" ........
N
6"~ -
o" U 0" ......... -
DATUM .
I iy ] DETAIL ITEM # 109 '
= = 0 I3 ® -
& - & S ¥ g g SCALE: 1:8 i
S 8 z© |
: ! ISSUED FOR . ENCANA CORPORATION i
4" DUAL METER/PUMP PACKAGE SOUR
CONST%CT ON WIO FUEL GAS SCRUBBER_
7 7 NWP .
TEs INDUSTRIES LP MBLY
. ALL DIENSIONS ARE REFERENGED FROM DATUM UNLESS OTHERWISE NOTED Sz DCL 1, 2010 il
. NSIO : . & DWN: CHK: APP:
- ALL DIMENSIONS SHALL HAVE A TOLERANCE OF 18" UNLESS OTHERWISE NOTED, wo. 10936-001-C P.O. Boxggge_s% (I)lzl)N;SFAIL, 838 Jas 159 | b Nt ﬁ T u
LorAby ey ' 0 |sep2619 [CsD | O | (F~[ISSUEDFORCONSTRUCTION | - PH: (403) FAX: (403) 227-4102 © SEP26/19 eCT U1 2000 PR T 6 1 o0
e O L SRS S RN [rev] o [ [omc e P — O ] 10F3 | 10336001C.000 |0
. WELD PROCESS T! : = -1 &8F 1 -+ [wegHT: - -~ )
8. MPI ON LIFT POINTS REQUIRED. DRAWING REVISIONS ALL DIMENSIONS IN INCHES S U [, 8,500 v

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.




ITEM PART # DESCRIPTION MATERIAL ‘SIZE - | QTY MTR#
. 201 PLA188ST  PUMP BASE PLATE 3/16" THK SA-36/G40.21-44W 7916 x6" | 3
. = 2 v o 202 PLA18SST  TRAYPLATE3A6'THK SA-36/G40.21-44W 153 5/8°x 27 7/16"| 1
Lo =i 2 5 2.2 203 PLA.188ST  TRAY SIDE PLATE 3/16" THK SA-36/G40.2144W | 255/8°x 658 | 2
6 : i | o2 &
w w
sow— 3 i % 28 8
B iR X L e T L— | ;
> x o > /s _ ) 5
o ; , P : - 65/8"
8 8 |
g‘ g! .20
i) B 8 £ 213146" ~—f-yp
"= DETAIL ITEM # 201 TEET S
38" o —
- ; O SCALE: 1:4
0 DETAIL ITEM # 203 DETAIL ITEM # 203
DETAIL ITEM # 201 i SCALE: 1:8 SCALE: 1:8
SCALE: 1:4 * CNC
CNC
. (gfg\p
) 5 b4 g 3
o s =K E
o o~ & & 26" —— :
= S
T - (03
/\,,/
i (:‘93/\ o of o of o 9]
.Y 10 1/16"
ISOMETRIC VIEW )
SCALE: 1:16 = :
8 2 PLAN VIEW
5 5 SCALE: 1:15
73/16" -,
- I I I ] { 1
tyF ' o Y
F ] | FRONT VIEW
0" — 1 . : ; SCALE: 1:15 ..
DETAIL ITEM # 202 DETAIL ITEW # 207
SCALE: 1:15 SCALE: 1:10
CNC _ ~ \J ;
ISSUED FOR ENCANA CORPORATION
' 4" DUAL METER/PUMP PACKAGE SOUR
CONSTRUCTION WIO FUEL GAS SCRUBBER
SIGNED: . Py A pr
NOTES e OCt 172019 PEUCTRIES Lo PUMP TRAY ASSEMBLY
1. FABRICATE TO CSA WA7.1 AND W5g, ' — e e
2. AL DIVENSIONS ARE REFERENCED FROM DATUM UNLESS OTHERWISE NOTED. : o o, 10936-001-C P.O. BOX 6280, INNISFAIL, AB. T4G 159 T csp o =
: é%pglg%&@%ﬁﬁ%%ﬁé%\gs%%gg&g@%9 " URLESS OTHERW ' 0 | SEP26119  CSD | & | (f |ISSUED FOR CONSTRUCTION e PH: (403) 227-4:R(;§)Ecmx: (icc)i}s 227-4102 ::ZT SEP 26&?3 oL T 0T 7075 180T (1 1@@
5. DEBURR ALL SHARP : REV. DATE | BY: | CHK | APP: DESCRIPTION S N — JECTION: © ASNOTED D gy ! ) :
6. ALL WELDS TO BE 1/4° CONTINUOUS FILLET WELDS UNLESS OTHERWISE NOTED. : & i B : : -001-C-
7. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. WPDS FC1-10/ WPDS FC1-15. DRAWING REVISIONS ALL DIMENSIONS IN INCHES g T 20F3 10936-001-C-000 0

COPYRIGHT © 2012 NWP _ THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST. v : |




163 11/16"

b s e e ame = e e A S s
COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.

113/116" —=i !f ..l ke 1-13/16"
Y i
o
163 11/16° 63 | 3 . il
113116 — = '1 ~- 113/16° - >
- {
‘ . x
DETAIL ITEM # 107
o . SCALE: 1:30
m | S e CNC
a. o
- ® 160 1/2" OUTSIDE DIM :
Z I- _~ CHECKER THIS SIDE §
g | : £ ;
)
¥ i ¥
DETAIL ITEM # 107
SCALE: 1:30
DETAIL ITEM # 106 163 11/16"
SCALE:1:30 113/16" = r ~ ,1 Ll
CNC P = ,
| 160 1/2" OUTSIDE DIM ‘
2z ~ CHECKER THIS SIDE ot 'S 5!
M| J/ . o o
' DETAIL ITEM # 106
SCALE: 1:30 o -
DETAIL ITEM # 105
SCALE: 1:30
CNC
160 1/2" OUTSIDE DIM
2" /- CHECKER THIS SIDE
r4 i
»DETAIL ITEM # 105 PeELE B
SCALE: 1:30 OR{ 1‘ i :
ISSUED FOR ENCANA CORPORATION
A 4 DUAL METER/PUMP PACKAGE SOUR
CONSIR yN WIO FUEL GAS SCRUBBER
oo e PR |
owre _Oct 1,2019 INDLETRIES L PART DETALLS
wo: 10936-001-C P.O. BOX 6260, INNISFAIL, AB T4G 1S9 [ CSD * |o% & ™ (f
0 |SEP26119  CSD| (O zy ISSUED FOR CONSTRUCTION ' PH: (403) 227-4100 FAX: (403) 227-4102 |PAE  SEp 26119 DAECT 17 Jhte D%T (1 zmg
REV.; DATE BY: | CHK: | APP: DESCRIPTION Y O — ———" PRO;JECTION:"_! SCALE: AS NOTED | SHEET: DWG: REV:
DRAWING REVISIONS ALL DIVENSIONS IN INCHES © ] [wEm, 30F3 10936-001-C-000 0

S



T g ITEM PART # " DESCRIPTION MATERIAL ~ SIZE ' QTY

T 1 101 CHAB8.2T CHANNEL6x82 (40.21-44W 301516" | 3

’ 102 CHAB8.2T CHANNEL 6 x 8.2 G40.2144W | 4515/16" | 3
103 - CHAB8.2T CHANNEL6x82 GA0.2148W | 451518" | 2
104 CHAB8.2T CHANNEL 6 x 8.2 G40.21-44W 34 34" 1
105 CHA68.2T CHANNEL 6 x8.2 G40.2144W 84 12" 5
108 CHAB8.2T - CHANNEL 6 x 8.2 (G40.2144W 301516 | 2 -
107 CHAB8.2T CHANNEL6x82 G40.2144W 30 7/8" 1
108 |LL-TEMP-NWPL-00006-3-350WT-CAT4 |LIFT LUG 1" THK x 8" G40.21-50WT CAT 4 r 2
109 |LL-TEMP-NWPL-00006-2-350WT-CAT4 |LIFT LUG 1" THK x 8" G40.21-50WT CAT4.  1° 4
110 WFLB15U WIDE FLANGE 6 x 15 (G40.21-50W 841/2" P
m WFL615U ' WIDE FLANGE 6 x 15 (G40.21-50W 8 | e
112 WFL818U WIDE FLANGE 8 x 18 (G40.21-50W 87 112" «5_ :
113 WFLB18U WIDE FLANGE 8 x 18 (G40.21-50W 186" 2
114 WFLB31U WIDE FLANGE 8 x 31 Ga02150W | 451516 | 3 |
115 WFL831U WIDE FLANGE 8 x 31 640.21-50W 4“0 21
116 " WFL831U WIDE FLANGE 8 x 31 | G40.21-50W 301516 | 3 |/
17 WFL831U WIDE FLANGE 8 x 31 G40.21-50W s [ 5 |y

i i
\//
- e
g =9
;i‘
ISSUED FOR ENCANA CORPORATION
4" DUAL METER/PUMP PACKAGE SOUR
CONSTR C},ON WIO FUEL GAS SCRUBBER
SIGNED: o ///
| owe _Oct1,2019 - INRYsTRIES LP SKID BASE ASSEMBLY
DWN; of CHK: APP: -
0  SEP26/19 | CSD @ [2 (" ISSUED FOR CONSTRUCTION et wo.  10936-001-C P.O. BOX 6280, INNISFAIL, AB T4G 159 CSD " ,CQ e o~ ‘
A | SEP25119 {CSD . - - |ISSUED FOR APPROVAL T e | PH: (403) 227-4100 FAX: (403) 227-4102 |PNE seposng  [0AEDT {1 7016 AT G 1 9018
REV.; DATE BY: | CHK: | APP: DESCRIPTION SIN- A mT oo o PROJECTION:  ISCALE ASNOTED |[SHEET: DWG: < REV:
' : DRAWING REVISIONS , ALL DIMENSIONS IN INCHES @‘ to ] e 5600 10F 2 10936-001-C-100 ! 0
COPYRIGHT © 2012 NWP _ THIS DRAWING IS PROPERTY. OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST, : : c /
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ISSUED FOR ENCANA CORPORATION
4" DUAL METER/PUMP PACKAGE SOUR
CONSTRU TI}N WIO FUEL GAS SCRUBBER 4
1. FABRICATE TO CSA wariaowss R A ; e OcCt1, %019 INDUSHRIES LI  SKID BASE ASSEMBLY
2. ALL DIMENSIONS ARE REFE OM DATUM UNLI . , - _ » s
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7. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. WPS FC1. REV. DATE | BY: [CHK | APP: e { ® i 2 OF 2 10936-001-C-100 0
8. MPI ON LIFT LUGS REQUIRED. DRAWING REVISIONS ALL DIMENSIONS IN INCHES & 1o

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES LP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST. i L




ITEM PART # DESCRIPTION MATERIAL SIZE Qry
) Oy 101 | ANG25(22)ST - |ANGLE 2x2x 14 SA-36/G40.2144W 3 1
— P, SR 102 | ANG2522)ST  |ANGLE 2x2x 1/4 SA36/GA02144W | 90" 1
a — 36.34" 103 | ANG25(33)ST  ANGLE3x3x1/4 SA-36/G40.2144W 9 1
N 104 BUY HSS CAP5x5x0.25 PLASTIC 114" 2
(o, 105 | HSS25(3jU  |[HSS3x3x025 G40,21-50W 7te | 2
rn g ' 106 | HSS25(33U |HSS3x3x025 G40.21-50W 29/16" 2
T _ v 107 | HSS25(55U  |HSS5x5x0.25 540.21-50W 30 34" 2
i SRR, o 108 HSS25(5U  |HSS5x5x0.25 G40.21-50W u 2
i ' : ‘ . 109 WFL413U_ | WIDE FLANGE 4 x 13 G40.21-50W 12 4
191116" — RN 19 11/16° 110 WFL413U_ |WIDEFLANGE4x13 G40.21-50W ¥ 4
W [ WFL413U_ |WIDEFLANGE 4x 13 G40.21-50W “ 4
: ‘ 112 WFLE1ST _ |WIDEFLANGE6x 15 G40.2144W 18" 2
(171(\‘ »
\.¢‘! f’—\‘
109 @\\
6 344" ol i : ................. — V71
o : ' o
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SCALE: 1:15 DETAIL P32 -
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Document # SD-631-2
8 \ k PRE-SET PROPORTIONAL RELIEF |Revision# 5
NAQRNOW VALVE TEST REPORT Date of Revision: 11/08/2015
Page 1 of 1
Southern Alberta Fluid Printed copies are uncontrolled Document Owner:
System Technologies Inc. P Dale Clayton
Product Information
Customer and PO# NWP - 746309
Order Number 99867951
Relief Valve Ordering Number SS-4R3A5-BU
Spring Kit Ordering N‘umber 177-R3AKA-C
(For R3A and R4 Series)
For Setting, Send to CS
Tag Number '
Serial Number 99867951-1

Pre-Setting Test Method

After standard production testing, the valve is set and the set point is verified by pressurizing the inlet of the valve with nitrogen
and verifying that the set pressure is within the allowable pressure range. This test is repeated a minimum of two times. The
valve is depressurized between each test. The set point is defined as the point at which nitrogen bubbles pass thru the valve at
a rate of one bubble per second.

Pre-Setting Test Conditions

Nominal Set Pressure 9930 Kpa Pick from dropdown list in grey cells
Allowable Set Pressure
Range: (+ 5%) 9433.50 to 10426.5 Kpa
Allowable Set Pressure
Range:(+ 21KPA ) 9909 to 9951 Kpa
Test Results
Test )
/2 :
Date 01/10/2019 T — Nitrogen
Set Pressure 9921 KPA Reseat: 9910 KPA
Test
5 131
Temperature 21°C Gauge # 311933
Tested By : ‘5‘/}
Travis Herron Signature (=
(Print Name) TS
Verified By T Tay
Paul Proust Signature j X g( y @
(Print Name) A .

Note: User to verify set point prior to installation.
*Set Pressure is the upstream pressure at which the first indication of flow occurs. Set pressure of each valve initial relief is repeatable within: £3.0 psig (or
equivalent pressure unit) or +5% (whichever is greater) of the initial set pressure at 60 to 80°F (15 to 26°C)

This test was preformed to consider a specific set of conditions and should not be considered valid outside these conditions. Neither Swagelok Company nor Cleveland Valve & Fitting makes representation or warranties
regarding these selected conditions or the results there from. Production tests cannot duplicate the variety of actual operating conditions. See the applicable product catalogs for technical data

SAFE PRODUCT SELECTION:
When selecting a product, the total system design must be considered to ensure safe, trouble free performance. Function, material compatibility, adequate ratings, proper installation, operation, and maif are ther ibili of the
system designer and user.




Document # SD-631-2
PRE-SET PROPORTIONAL RELIEF |Revision # 5
SwooA

VALVE TEST REPORT Date of Revision: 11/08/2015
Page 1 of 1
Southern Alberta Fluid Printed copies are uncontrolled Document Owner:
System Technologies Inc. e Dale Clayton
Product Information
Customer and PO# NWP - 746309
Order Number 99867951
Relief Valve Ordering Number SS-4R3A5-BU
Spring Kit Ordering N_umber 177-R3AKA-C
(For R3A and R4 Series)
For Setting, Send to Cs
Tag Number
Serial Number 99867951-2

Pre-Setting Test Method

After standard production testing, the valve is set and the set point is verified by pressurizing the inlet of the valve with nitrogen
and verifying that the set pressure is within the allowable pressure range. This test is repeated a minimum of two times. The
valve is depressurized between each test. The set point is defined as the point at which nitrogen bubbles pass thru the valve at
a rate of one bubble per second.

Pre-Setting Test Conditions

Nominal Set Pressure 9930 Kpa Pick from dropdown list in grey cells
Allowable Set Pressure
Range: (+ 5%) 9433.50 to 10426.5 Kpa
Allowable Set Pressure
Range:(t 21KPA ) 9909 to 9951 Kpa
Test Results

Test

1/10/ . i

Date 01/10/2019 Yo Nitrogen
Set Pressure 9949 KPA Reseat: 9910 KPA

Test

21°C 119

Temperature Gauge # 1311933

Tested By D
Travis Herron Signature CQ/”J

(Print Name) S
Verified By A
Paul Proust Signature f X g o
(Print Name) = N

Note: User to verify set point prior to installation.
*Set Pressure is the upstream pressure at which the first indication of flow occurs. Set pressure of each valve initial relief is repeatable within: +3.0 psig (or
equivalent pressure unit) or 5% (whichever is greater) of the initial set pressure at 60 to 80°F (15 to 26°C)

This test was preformed to consider a specific set of conditions and should not be considered valid outside these conditions. Neither Swagelok Company nor Cleveland Valve & Fitting makes representation or warranties
regarding these selected conditions or the results there from. Production tests cannot duplicate the variety of actual operating conditions. See the applicable product catalogs for technical data.

SAFE PRODUCT SELECTION:
When selecting a product, the total system design must be considered to ensure safe, trouble free performance. Function, material compatibility, adequate ratings, proper installation, operation, and are ther i of the
system designer and user.
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Document # SD-631-2
PRE-SET PROPORTIONAL RELIEF |Revision#5

VALVE TEST REPORT Date of Revision: 11/08/2015
Page 1 of 1

Southern Alberta Fluid

. . Document Owner:
Printed copies are uncontrolled c e

System Technologies Inc. Dale Clayton
Product Information
Customer and PO# . NWP - 746309
Order Number 99867951
Relief Valve Ordering Number SS-4R3A5-BU
Spring Kit Ordering N.umber 177-R3AKI-F
(For R3A and R4 Series)
For Setting, Send to PRONGHORN
Tag Number 99867951

Serial Number

Pre-Setting Test Method

RO |

After standard production testing, the valve is set and the set point is verified by pressurizing the inlet of the valve with nitrogen
and verifying that the set pressure is within the allowable pressure range. This test is repeated a minimum of two times. The
valve is depressurized between each test. The set point is defined as the point at which nitrogen bubbles pass thru the valve at
a rate of one bubble per second.

Pre-Setting Test Conditions
Nominal Set Pressure

Allowable Set Pressure
Range: (x 5%)

Allowable Set Pressure
Range:(+ 3 PSI )

Test Results
Date

Set Pressure
Temperature

Tested By
(Print Name)
Verified By

(Print Name)

25,000 Kpa Pick from dropdown list in grey cells

to

to

SO 20/304  wenm | M0 O

02;/500 PR Reseat: (’2 z_/) 0/4 ) KA

/7 OC, 1C--;;Sutge# é/‘/q WO

) Signatur
L Endr TN €T ignature -Z’/K

Signature

Note: User to verify set point prior to installation.
*Set Pressure is the upstream pressure at which the first indication of flow occurs. Set pressure of each valve initial relief is repeatable within: +3.0 psig (or
equivalent pressure unit) or +5% (whichever is greater) of the initial set pressure at 60 to 80°F (15 to 26°C)

This test was preformed to consider a specific set of conditions and should not be considered valid outside these conditions. Neither Swagelok Company nor Cleveland Valve & Fitting makes representation or warranties

regarding these selected conditions or the results there from. Production tests cannot duplicate the variety of actual operati See the product catalogs for technical data.
SAFE PRODUCT SELECTION:
When selecting a product, the total system design must be considered to ensure safe, trouble free performance. Function, material compatibility, adequate ratings, proper i and are the of the

system designer and user.

psig

psig




Canalta= Orifice Fitting Inspection Report - AGA

Flow Measurement

Serial No: D0405960  Tag Number: Date: 16-Sep-2019 Edition: _00
Body Heat Number: 9655 Top Housing Heat Number:  80H1 Overall Length: 13.250 "
Line Size: 4 Schedule: 80 ANSI Class:___600 Configuration:_ W x RF Material: A216WCB/A352LCC

ORIFICE FITTING INTERNAL DIAMETER (inches

2 PLEASE NOTE:

This drawing may not accurately represent the
model ordered, it is intended as a reference of
4 the spots checked for bore diameter only. Not

A B C DO E F all points may be applicable to all models.
From Flowy Direction

Upstream Points Downstream Points
Plane C

A B 0.5D 0.25D 0D D E F
1 3.825 3.827 3.828 3.828 3.829 3.828 3.827 3.827
2 3.825 3.827 3.828 3.828 3.829 3.829 3.827 3.827
3 3.825 3.827 3.828 3.829 3.830 3.829 3.827 3.827
4 3.825 3.827 3.828 3.828 3.829 3.829 3.827 3.827

Temp (°F) 64 64 64 64 64 64 64 64

Roughness (pin) 80 80 80 80 80 80 80 80

Average of Column C (Dry):  3.829 Average of Downstream Columns: 3.828
"Dy" at 68°F: 3.829

*** Inspected to AGA Report 3 ***

Upstream 0D - 2D Downstream 0D - 2D Roughness
Allowed Allowed Measured
Measured (+ 0.25%) Measured (+ 0.5%) Min Max (Avg. A-D)
Max| 3.830 3.839 |PASS Max| 3.829 3.848 |PASS 34.0 2500 | 800 |PASS
Min:|  3.825 3.819 |PASS Min:|  3.827 3.810 |PASS
Inspector: Ricardo

PRESSURE TAP TESTS (inches)

Tap Size: ¢ 0.125 € 0.250 ¢ 0.375 ¢ 0.500 Instrument Type: & Depth Gauge ¢ Caliper
Top Bottom
USRIGHT | U/SLEFT | D/SRIGHT | D/SLEFT | USRIGHT | USLEFT | D/SRIGHT | D/SLEFT
Tap Size 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.497

Tap Location 0.995 0.990 0.993 0.991 0.994 0.992 0.992 0.991

Pressure Test PASS PASS PASS PASS PASS PASS PASS PASS
Tap Size is £ 0.016 (0.484 to 0.516): PASS Tap Location within £+0.035: PASS
Inspector: RL TA

ECCENTRICITY (inches)

RIGHT LEFT TOP BOTTOM
HORIZONTAL 0.001 0.004 VERTICAL -0.002 0.003
HORIZONTAL TOLERANCE 0.012 VERTICAL TOLERANCE 0.046
HORIZONTAL ECCENTRICITY 0.002 VERTICAL ECCENTRICITY 0.003

Inspector: JS

PLATE SEAL GAP (inches)

Target Seal Gap: < 0.562 ¢ 0.688 ¢0.700 0.813 0.875

Top Bottom Right Left
| Seal Gap Width 0.562 0.562 0.562 0.562

Inspector: TA

QCFM-OF-AGA Rev. 4 Jun-24-2013
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Canalta=

Flow Measurement

Hydro Checksheet

Serial D0405960

Top Serial No.:

Chart Recorder #: CC-BCRS8

Gauge Serial #:

T0403878

PG-5000-12

HYDROSTATIC SHELL INTEGRITY TEST REPORT

TEST PRESSURE (PSI): 2225
DURATION (MINUTES): 60
TECHNICIAN: RS
WITNESS: JA
DATE: 21-Oct-2019

Result:
@~ PASS ¢ FAILL

~ GREASE SEAT ¢ SOFT SEAT

VALVE SEAT TEST REPORT

TEST PRESSURE (PSI): 1650 V EQUALIZER VALVE OPERATIONAL
DURATION (MINUTES): 15 IV GREASE GUN OPERATIONAL
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 @ PASS ( FAILL

BLANK PLATE REPORT
PRESSURE APPLIED: 15PSI [ VACUUM APPLIED TO D/S
SEAL MATERIAL: HNBR ¥ PRESSURE APPLIED TO D/S
FLOW CONDITIONER HEAT #: NA
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 @ PASS C FAILL

Standard Test Parameters:

SCHITTINGS: 30 MNUTE HY DRO AND BLANK LATE TEST

DC & DBB FITTINGS: 60 MNUTE HYDRO, SEAT TEST WITH WATER AND BLANK LLATE TEST
PRESSURE PIPING: 10 MNUTE HYDRO

REVIEW DATASHEET FOR ALTERNATE CUSTOMER SPECIFICATIONS

CA-QC-FMHYD

Rev. 2

Oct-30-2014



Canalta=

Dual Chamber Orifice
Fitting Datasheet

6759 - 65th Avenue, Red Deer, Alberta T4P 1X5
Ph:(403)342-4494 Fax(403)346-7110
Email: canalta@canaltafiow.com

General | 1 |Tag No. Customer: NWP Industries LP
|2 Line No. Customer PO#:
'3 | Line Size/Schedule 45CHB0 &) Ref¥: 746211 v
4 | Inside Diameter 3.826 " 'Sales Quote: SQ033008 Line: 10000
5 Measurement Standard AGA2000 Ed. v Sales Order: Line:
) Q.ianhty 2 I Sales ContacL Alixandra Veno
‘ 7 |Paint _ Canalta Standard Ship Coat o
Oifice | 1 |Orifice Plates QuyProvided (per): 1 ¥ Installed | Drawing Name:
Plate 2 E‘“_a' B o 316 SS ) | Dimensions ‘(yohes)
'3 |Thickness(Inches) 0.125 | OAL: 91 N1: 164
|4 |Beta(b) =d/D (installed) 052 ) uL1: 20¢ N2: 12 o
5 Bore Diameter (d) (Inches) 2000 +/ u2 N3: 8
"6 MaxAllowable Beta (b) = d/D 075 o atal :g
7 MaxAllow. Orifice Bore Dlam (d) (Inches) 275 ) .
'8 Vent| Drain o o B s
9 SealAssembly Teflon - Snap Stye, 00Ed. ./ o
| 10 \Piate Holder Standard, CFBMStamless P
rifice 1 BodyMaterial A216WCB (NACE) m;agi?gg;‘gf T
Fiing | 2 |Body Size / Rating 47600 e
|3 BodyConnections UpWeld DownRF by pin: I Non-Destructive Testing
4 |Seal Gap 56200 I~ Fiting Radiography Testing (Critical Locations)
|5 [Trim Veterial Corrosive 316 S I~ Fiting Radiography Testing (Weldneck Only)
6 |SeatStle Crease W Weld Radiography Testing: 60% by shop rate
|7 | Tap Hole Diameter 0.5 jﬂ
N - : S:A193 B7TM N: A194 2HM ’ PONE B3t - Mol
| 8 |Body Stud Bolt/Nut Special Coating Special Coating: None o el /
|9 E_n_glllermg Demgn Standard ASME B16.34-2017 . ™ Liquid Penetrant
10 Tap Location ____1.000"from plate face _ | B sssreton
" 1 ‘o
‘ |11 |Tap Connection Stje i ) 1M2'NPT | \/
i 12 [Sets of Taps 2 i W PWHT — Mninum: 1 hour(s)
| 13 | Shaft Orientation D / | Ulrasonic
i 14 Valve LockoutMechanism - None | I Femite
Meter 11 Tube Material AOBB-AB3SCRE-APISM2 /| [SeatTest | 1650 PSIG
Tube 2 |Pipe Grade __Cold Drawn _ | [HydroTest | 1 Hourls)@ 2225 PSIG
3 |Pipe (Outer) Connection Types _ UpRFDown:RF | [Coms Mo;,v e
(4 |Pipe Connection Size / Rating 4" 600 s e = oy
5 f’l;ﬁg;i\.‘bienal o N@N o |CWP: ' 1480 PSIG@ -20°F to 100 F
| ; S:A193 B7M N: A194 2H
ol Specig Coating: Nor?e o Vl\f_eldmf:l;%;sw' or SAW
? Gasket 316 Spiral Wound FlexCGI (CCL5 may also be used on outlets of large runs)
8 Pipe Measurement Standard ~ AGA2000 Catch Al [ CCL-1NRev1(RTLT-FCAW)
9 Engmeenng Demgn Standard ASME B31.3-2016 [T CCL8 (STAINLESS-GMAW(RND)FCAW)
|Flow 1 Flow Conditioner Type Contour ¥ CCL5 (RTLT-SMAW)
Conditioner 2 Mterial ASI 216SS ™ CCL-10N/11N (RTAT-MCAW)
| 3 'Spacer Induded: T [~ Subcontractor (refer to attachment)
4 Connection Style RFDwW Pin: |
Branch Connection Details
N1 N2 N3 N4 N5 N6 N7 N8
Shyle TOL TOL TOL —_ I — - s
'Size (Inches) a4 J 34 J e - - e o =
'Schedules = = 5 = = — = S —
Rating 6000 6000 ¥ 6000 « — - — o =
Onentatlon | 0 0 0 — - —_ i -
Material A105N A105N A105N - - — - —
Other Applicable Customer Specifications
» Al information complies with our registered CRN.
-Built to Encana spec ECA-C-GEN-R-003 v/
\-No Incomplete Penetration, No undercut
|-Hardness 225 BHN Max
-Latest NACE Requirements
-PWHT: 1150-1175F (‘/-Iour Mn)\/
-100% Xray Per Meter
-100% MPlon TOLs
RevDescription 3 Date
0 Issued for quotation AV 09.18.19 % g g
Signature: -y -
Printed Name: Ca{‘l'g,( Yf e mﬂ’e

SEP 18 2019



Canalta=

Flow Measurement

Meter Tube Inspection - AGA

Serial D0405960

PLEASE NOTE: This drawing may not accurately represent the model ordered; it is intended as a reference of the spots checked for bore diameters only. Not all points may be applicable

Overall Length: 91.000 "

U/S Length: 51.000 " D/S Length:  40.000
10D (38.290")
Plate to Conditioner/Vanes: 31.000 " Plate to First D/S Outlet: 24.000
2D (7.658")
L B = = < \
le—1D—> le—1D—>| l—1D—> le—1D—>
Plane (inches) F1 w1 P1 10D P2 w2 F2 F3 w3 P3 2D w4 F5 W5 P6 1 2

1 3.830 | 3.825 | 3.825 || 3.826 3.826 | 3.824 | 3.830 || 3.831 | 3.828 | 3.834 3.838 3.826 3.830 | 3.826 | 3.833

2 3.829 | 3.825 | 3.830 || 3.831 3.824 | 3.825 | 3.830 || 3.831 | 3.826 | 3.826 3.832 3.825 3.830 | 3.825 | 3.825 3

3 3.829 | 3.825 | 3.828 || 3.831 3.828 | 3.826 | 3.830 3.830 | 3.826 | 3.826 3.827 3.823 3.830 | 3.824 | 3.823

4 3.830 | 3.824 | 3.823 || 3.824 3.831 | 3.825 | 3.830| 3.831 | 3.827 | 3.830 3.829 3.825 3.830 | 3.825 | 3.830 4
Temp (°F 64 64 64 64 64 64 64 64 64 64 64 64 64 64 64

Roughness (pin)” 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 From Floww Direction
ROUNDNESS CHECKS (inches)
From Fitting Inspection Sheet: Dm: 3.829 Largest Value OD - 1D Upstream: 3.830 Smallest Value 0D - 1D Upstream: 3.825
Upstream Upstream 0D - 1D Downstream
Tolerance Measured Tolerance Measured Tolerance Measured
% Value % Value % Value % Value % Value % Value
Max Diff between Values|| 0.5 0.019 || 0.392 | 0.015 | PASS Minimum(f -0.250 | 3.819 || -0.104 | 3.825 | PASS Minimum(f -0.500 | 3.810 | -0.157 | 3.823 | PASS
Maximum(f 0.250 | 3.839 || 0.026 3.83 | PASS Maximum|f 0.500 | 3.848 || 0.104 | 3.833 | PASS
Pin Type Flow Conditioner Clearance Checked: € Yes ¢ NA
Inspector: Ricardo Date: 18-Oct-2019
QCFM-MT-AGA Rev. 3 Now-25-2013



Canalta= Top House Inspection

Flow Measurement

Serial No: T0403878 Heat No: 80H1

¥ EQ AND GREASE PORT DRILLED

¥ EQ PORT: BALL SEAT AND PORT HOLE ARE CENTERED

M TAG HOLES DRILLED CORRECTLY

¥ SEAL BAR SURFACE PASSES (ROUGHNESS AND NO POROSITIES)
¥ TOP AND BOTTOM PLATE CARRIER SLOTS ARE BEVELED ON INTERIOR AND EXTERIOR
V' SQUARE FLANGE SURFACE IS FLAT

M BOLT UP FLANGE PASSES (ROUGHNESS AND NO POROSITIES)

M ALL THREAD SIZES AND FINISH PASSES

W' CLEARANCE ON TOP OF FLANGE FOR NUTS

' PINION SEAL SURFACES PASS (ROUGHNESS AND NO POROSITIES)
V' FITTING DEGREASED AND NO SHAVING INSIDE

M WALL THICKNESS PASSES, NO FLAWS ON INTERIOR OR EXTERIOR

T-SLOT WIDTH: 1.792
FLANGE THICKNESS: 0.814
Inspector: DNW Date: 31-May-2019

QCFMTOP Rev. 2 Jan-16-2014



MATERIAL TEST REPORT [PATE 0100741
.07.
GLOBAL SUPPLY CHAIN SOLUTIONS IN ACCO ANCE WITH PURCHASE ORDER NO.
o— EN 10204 - 3.1
COMPANY NAME & ADDRESS: SPECIFICATION REFERENCE: CERTIFICATE NO.
CCI Global - S. Korea 1. STANDARD: ASTM A216 & A352 3ZMQ19062802
161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial GRADE: WCB /LCC DATE OF POURING
Park, Oryu, Sugu, Incheon, South Korea YEAR: 2008 2019.06.28
Telephone +82-32-562-0161 VENDOR MARK
2. NACE MR 0175
C3z
SERIAL NO. (If applicable) DESCRIPTION melilzc PART NO. QUANTITY
4" DUAL CHAMBER 460RFDC04 60
CHEMICAL COMPOSITION %

ELEMENT C Si S P Mn Ni Cr Mo v Cu *RE *CE
Minimum 0.000 0.000
Maximum 0.25 0.60 0.045 = 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

HEAT NUMBER |QTY ACHIEVED
9607 10 0.18 0.31 0.01 0.01 1.05 0.21 0.001 | 0.006 | 0.001 @ 0.001 0.219 0.371
9634 10 0.17 0.30 0.01 0.01 1.09 0.19 0.002 = 0.005 | 0.001 0.001 0.199 0.366
9642 10 0.19 0.30 0.01 0.02 1.10 0.20 0.007 = 0.005 | 0.001 | 0.001 0.214 0.389
9655 10 0.19 0.31 0.01 0.01 1.06 0.21 0.004 = 0.001 | 0.001 0.001 0.217 0.382
9676 10 0.18 0.34 0.01 0.01 1.04 0.21 0.002 = 0.001 | 0.001 | 0.001 0.215 0.368
96L8 10 0.18 0.29 0.01 0.01 1.07 0.20 0.006 = 0.001 | 0.001 0.001 0.209 0.373
0.000 0.000
HEAT TREATMENT:
QUENCHING Temperature raised to 900°C, soaked for 5.8 hours and then water cooled. TEMPERING Temperature raised to 620°C, soaked for 6.6 hours and then air cooled.
MECHANICAL PROPERTIES
Y.S. | UTS % % NOTCHTOUGHNESS | ppnp TEST HARDNESS PROOF LOAD
SPECIFICATION ELONGATION REDUCTION S = SIS
( MPa )|[( MPa )| IN 50mm (4d) IN AREA VALUES |AVERAGE ANGLE | D ( HB ) ( )
Minimum 275 485 22 35 16 20
Maximum 655 237
HEAT NUMBER |QTY ACHIEVED

9607 10 336 538 32 61 47.58.6> 56 160
9634 10 335 536 34 60 47.58.71 59 159
9642 10 334 529 34 59 45.5936 55 157
9655 10 336 535 33 60 49.65.7( 61 163
9676 10 332 523 33 59 50.62.64 59 164
96L8 10 334 527 32 61 42.55.7C 56 159

REMARKS : OTHER COMMENTS:
1.*RE=Ni+ Cr+ Mo+ V +Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]
CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.
3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR
RADIATION. -
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
ISPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1
PREPARED BY: CHECKED BY:
——— M‘} AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER /
= F o MANUFACTURER'S AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial

MATERIAL TEST REPORT [PATE 1S, 1018
CLOBAL SUPPLY CHAIN SOLUTIONS INACCO ANCE WITH PURCHASE ORDER NO.
o— EN 10204 - 3.1
COMPANY NAME & ADDRESS: SPECIFICATION REFERENCE: CERTIFICATE NO.
CCI Global - S. Korea 1. STANDARD: ASTM A216 & A352 43ZMQ18110501

GRADE: WCB /LCC

DATE OF POURING

Park, Oryu, Sugu, Incheon, South Korea YEAR: 2008 2018.11.05
Telephone +82-70-4848-4205 2. NACE MR 0175 VENDOR MARK
C3z
SERIAL NO. (If applicable) DESCRIPTION Dmrgz‘_; PART NO. QUANTITY
4" TOP HOUSING 460DC14R 140
CHEMICAL COMPOSITION %

ELEMENT C Si S P Mn Ni Cr Mo v Cu *RE *CE
Minimum 0.000 | 0.000
Maximum 0.25 0.60 | 0.045  0.040 = 1.20 | 050 | 0.50 020 | 0.03 0.30 1.530 | 0.649

HEAT NUMBER (QTY ACHIEVED
8053 20 0.16 | 0.31 0.01 0.01 1.03 0.21 | 0.013 = 0.008 | 0.001 | 0.001 0.233 | 0.350

80E3 20 | 017 039 | 0.01 0.01 1.13 0.20 | 0.003 = 0.008 | 0.001 | 0.001 0213 0374
80E6 20 018 | 037 | 0.01 0.02 1.09 = 0.19 | 0.001 @ 0.008 | 0.001 | 0.001 0.201 | 0.376
80H1 20 017 | 037 | 0.01 0.02 1.15 0.21 | 0.034  0.008 | 0.001 | 0.001 0.254 | 0.384
80K7 20 0 017 | 031 0.01 0.01 1.08 = 0.20 = 0.001 ' 0.007 | 0.001 | 0.001 0.210 | 0.365
80N3 20 017 | 034 | 0.01 0.01 1.11 0.19 | 0.001 ' 0.006 | 0.001 | 0.001 0.199 | 0.369
80P4 20 0 018 | 031 0.01 0.02 1.11 0.21 | 0.001 ' 0.008 | 0.001 | 0.001 0.221 | 0.381

HEAT TREATMENT:

QUENCHING Temperature raised to 901°C, soaked for 4.0 hours and then water cooled. ~ TEMPERING Temperature raised to 626°C, soaked for 4.0 hours and then air cooled.

MECHANICAL PROPERTIES
SPECIFICATION e T . c— 0Tt 4600 | BENDTEST HARDNESS PROOF LOAD
( MPa )|[( MPa )|  IN 50mm (4d) IN AREA VALUES |AVERAGE ANGLE | D ( HB ) ( )
Minimum 275 485 22 35 16 20
Maximum 655 237
HEAT NUMBER |QTY ACHIEVED

8053 20 | 342 543 34 60 46.54.67 56 162

80E3 20 340 542 34 60 48.56.6¢ 58 165
80E6 20 | 340 540 34 60 50.58.7C 59 167
80H1 20 341 539 34 60 41.56.71 56 166
80K7 20 343 537 34 61 49.55.6¢ 58 164
80N3 20 | 342 535 35 61 47.56.67 57 162
80P4 20 | 344 536 35 61 45.57.77 58 160

REMARKS : OTHER COMMENTS:
1.*RE=Ni+Cr+Mo+V+Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

RADIATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
ISPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY:

CHECKED BY:

2

AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER /
MANUFACTURER'S AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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Canalta=

Flow Measurement

Weld Map / NDT Report

Serial No: : D0405960

PUP 1 PUP 2 FITTING

PUP 3

FLG 1 FLG2 |FLG3 FLG 4 FLG S

NS

H

WELD 2

PIPE 1 PIPE 2

WELD 1

PLEASE NOTE:
This drawing may not accurately represent the model ordered, not all points may be applicable.

WELD 3 WELD 4

FLGE

WELD 5

WELD 6

HEAT NUMBERS
FLANGES
FLG1: 180577 FLG2: 180577 FLG3: 180577 FLG4: FLG5: 180577 FLG6: 180577
FLANGE TAP CONNECTIONS HEAT NUMBERS
NIPPLE: ELBOW: FLANGE:
PIPE AND FLOW CONDITIONER
PIPE1: D05016  PIPE2: D05016 PIPE3: D05016 FC1:
OUTLETS
N1: 50196 N2: 50196 N3: 50457 Né: N5: N6:
OUTLET NIPPLES
N1: N2: N3: N4: N5: N6:
OUTLET FLANGES / VALVES
N1: N2: N3: N4: N5: N6:
Inspector: : RENZ BALANOBA Date: : 09-Oct-2019
NON-DESTRUCTIVE TESTING
RADIOGRAPHIC TESTING NUMBERS (IF APPLICABLE)
WELD 1: 12 WELD2: 11 WELD3: 8 WELD4: 7 WELD5: 9 WELD®6: 10
N1: N2: N3: N4: N5: N6:
WELDER'S STAMP
WELD1: F WELD2: F WELD3: F WELD4: F WELD5: F WELD6: F
N1: F N2: F N3: F N4: N5: N6:
OTHER TESTS APPLIED
M POST WELD HEAT TREAT M  MAG PARTICLE I ULTRASONIC
™ LiQuID DYE M 10% HARDNESS ™ 100% HARDNESS " OTHER:
Inspector: : Tyler Hannah Date: : 10-Oct-2019
CA-QC-FM\WIWNDT Rev.0 Now-18-2014



MATERIAL TEST REPORT

Date: :DEC 13, 2018

IN ACCORDANCE WITH EN 10204-3.1

SPECIFICATION REFERENCE:

PURCHASE ORDER NO.:027160

2.*CE=C+ [Mn/6] + [(Cr+Mo+V)/5] + [(Ni+Cu)/15]

1.Standard: ASTM A105/A105M
Year: 2013 CERTIFICATE NO.: MTRZH18398
v
Grade: L\
Sy
VENDOR MARK: NS4
2.NACE MR 0175
DATE OF POURING: 2018-12-13
SERIAL NO. DRAWING
(If applicable) DESCRIPTION HEATNUMBER | (=0 ‘o0 | QrY
1 FLANGE 4" 600LBS RF SCH80 WN A105 180577 600
CHEMICAL COMPOSITION%
ELEMENT C Si S p Mn | Ni | Cr | Mo cu | Al *RE *CE
MIN 0.100 0.600
MAX 0350 | 0.350 | 0.040 | 0.035 | 1.050 |0.400 |0.300 [0.120 |0.080 |0.400
HEAT NUMBER | QTY ACHIEVED
180577 600 |0.190 [ 0210 | 0.006 |[0.013 {0930 [0.017 [0.019 [0.008 [0.003 [0.016 | |
HEAT TREATMENT: NORMALIZED AT 900°C FOR 2 HOURS, COOLED IN STILL AIR
MECHANICAL PROPERTIES
%ELONG | °RED.
Y.S. | uTs |’ : HARDNESS | PROOF
SPECIFICATION inS0mm| 1IN | Notch Tough t-46C)J | BEND TEST
(MPa) (Mpa) (4d) AREA otc oug ness(a ) (HB) LOAD
Values Avg. ANGLE |D
MIN 250 | 485 2 30
MAX 187
HEAT NUMBER | QTY ACHIEVED
180577 600 | 307 [ s45 | 325 [ 72 | | | 159/161/163
REMARKS:
1.*RE=Ni+Cr+Mo+V+Cu OTHER COMMENTS:

CERTIFIED THAT:

Manager-Quality Control

1.THE ABOVE GIVEN DETAILS ARE CORRECT

Manufacturer's Autorized Inspector

2.THE MATERIAL CONFORMS TO ABOVE SPECIFICATION

RADIATION

3.THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR

/

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE
ABOVE SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

\/ N

Prepared by:

Checked by:

GU

JIANGWEIZENG
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CERTIFICATE NO. Q20181122205 Pagel/1
i .
DATE OF ISSUE 22.NOV.2018 TLJIN = Steel Corporation
CUSTOMER Canalta Controls Ltd. ]
Jeonju Plant Address
ormATbo o - o INSPECTION CERTIFICATE
COMMODITY SEAMLESS CARBON STEEL COLD FINISHED PIPE 1746 Hoguk-ro, Imsil-eup, Imsil-gun, Jeollabuk-do, Korea
556-805 TEL : 82-63-730-4574 / FAX : 82-63-730-4798
STANDARD ASTM A106 2015 Edition/ A333 2015 Ediiton//
API 5| FORTY-FIFTH EDITION, 2012 EN10204-3.1 B / EN10204-3.2 [ SUPPLIER ILJIN STEEL Corporation
ORDER SIZE QUANTITY Manufacturing Pipe End HEAT REMARK
W/0 TOTAL Process (Type) TREATMENT
NO. (HEAT NO)) MASS LENGTH Grade 1. THE HARDNESS DESCRIBED HEREIN COMPLIANCE WITH NACE MR-
ID oD WT LENGTH PCS *1 *2 *3 0175/MR-0103(MAX.22HRC) 2015 EDITION.
kg / pcs TOTAL(M/T) 2. THERE ARE NO WELDING REPAIR ON PIPES.
1 | SD18110800 | 3.826 inch | 4.500 inch | 0.337 inch 20 ft 88 22 11.986 1760.0 ft CF PEP N ASTM A106 B 3. *R - CHEMICAL COMPOSITION REQUIREMENT FOLLOWS NEXT
- ASTM A106 : TABLE 1 (REMARK B)
(BO5016) ASTM A333 Gr6 - A333 Gr 6 : TABLE 1 (REMARK A)
API 5L X42 (PSL1) - API 5L : TABLE 4 (REMARK b)
4. NORMALIZING TEMP. : ASTM A333 4.3.1.1 ( Min. 815 °C )
5. IMPACT TEST SAMPLE THICKNESS : 5 mm
6. Mn/C RATIO = 6.7% (Spec : Min.3%)
7. THE ITEMS HAVE NOT MEET CLIENT'S REQUESTED SPEC. BUT
AGREED TO BE ACCEPTED : ( SPEC. Ra Ave. 3.2 ym, Max. 4.5 um)
TOTAL 88 22 11.986 1,760 - ACTUAL INNER TOUGHNESS : 2.12 / 1.95 / 2.74 ym
HYDRO TENSILE TEST IMPACT FLATT D s
s CHEMICAL COMPOSITION (%) -STATIC (GAGE LENGTH TesT | MARDNESS| BENDING | e | FLARING | pyyr H;UDRZCT’ I I
l N TEST : 50.0+0.1mm) (ASTM E23) (ASTMEL8)|  TEST TEST TEST ) I I R
%
W/0 D . vs | Ts | EL | Energy W HRB M2
NO. T . PRE- | \width I £ 1
(HEAT NO)) : C|Si|Mn| P|S|Cr[Ni|Mo|Cu|Al| Ti|V|Nb| B|U4|VN| VL| V2 |CEQ oo |SSURE 05% @ Temp 45| [ HRC H=(l+e)/ 5kg X 2m MPa ST N L I
* | EUL @unit Jule |5 pp (e+t/0O.D) Temp: °C | Temp: °C x s | :
*4 | X100 *R | X1000 X100 X1000 *»1 *6 | *7 | *8 | *9 *10 psi *P [ MPa| MPa| % *T *L O HV L I £ N
MAX| 23 135| 25| 25| 40| 40 | 15 | 40 80 | 20 10| 0.06 | 0.15 043 2970 | 19.05 99.0 o S E
Spec. EC uT N
MIN 10 | 29 5 290 | 415 | 237 7 63.21 T S
1 | SD18110800 | LA |17 |25 |114| 6 |5 10| 4 |1 | 7 |28 |2 [30|1 [03]03]003]003 0.40
(D05016) BA |17 [ 27 |112| 5 4 |11 | 4 1 8 |27 |2 |28 3 (01]|03|0.04 (003 0.40
PA |17 |27 {1156 |5 |11 |4 |1 |8 |25| 2 [27] 1 |o1]|03|003]003 0.40 375 | 514 | 359 83 816
*G *G *G *G *G *G
17 | 27 |116 | 6 51111 ] 4 1 8 |25 |2 |27 2 (02]03|0.03 (003 0.40 375 | 517 | 353 82 82.0
78 81.9
*1 - NF : Normalizing Formina / HF : Hot Finished / *4 - LA : Ladle Analysis / BA : Billet Analysis / PA : Product Analysis *10 - UT : Ultrasonic Test / EC : Eddy Current Test /
CF : Cold Finished *5 - Cu+Ni+Cr+Mo+V MT : Maanetic Particle Test/ EM : Electro Maanetic Inspection
NOTE *2 - BEP : Bevelled End / PEP : Plain End *6 - Nb+V *P - Tubular or Plate Type of ASTM E8 Fiq.12
*3 - A1 As Rolled / SRA : Stress Relieved Annealina *7 - Nb+V+Ti *F - Full Section Tvpe of ASTM E8 Fia.11
Q+T : Quenched & Tempered / N+T : Normalized & Tempered *8 - Cr+Ni *G - Good / *L - Lonaitudinal / *T - Transverse

N :

Normalized / Iso : Isothermal Annealina

*9 - C+Mn/6+(Cr+Mo+V)/5+(Cu+Ni)/15

Third party Section

@ WE HEREBY CERTIFY THAT THE MATERIAL HEREIN HAS BEEN MADE AND TESTED IN ACCORDANCE WITH ABOVE SPECIFICATION AND THE

RESULTS OF ALL TEST ARE ACCEPTABLE
@ THE QUALITY SYSTEM OF OUR WORKS HAS BEEN ASSESSED AND REGISTERED AS MEETING THE REQUIREMENS OF ISO 9001, ANY WELDING

HAS NOT BEEN PERFORMED ON THE MATERIAL
4 THIS CERTIFICATION IS INTENDED ONLY FOR PRODUCTS LISTED. MODIFICATION TO OR UNAUTHORIZED USE OF THIS CERTIFICATION IS

STRICTLY PROHIBITED. OFFENSES MAY BE REGARDED AS FORGERY OF DOCUMENTS AND BE SUBJECT TO CRIMINAL PROSECUTION.

Manager of Q.M Dept.:

YOUNG KYU SEO
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3/4X11/2.36 CL 6000 FS THREADED
A105N ?i il
REVIEWED
By Daniel Fielder at 4:14 pm, Jan 11, 2018
Page 3 of 3
Sold To:
“NUCLEAR PRODUCTS
Manufacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022 MTR#: 335,250
Phone: 713-695-3633 Fax: 713-695-3528
A Baonney Forge Company PO#:  CI-17-737
Sales Order #:  C001711221 Date: 11/03/2017

This produet has not come in direct contact with mercury or any of

its compounds, ner with any mercury-containing device employing

a single boundary of containment. No welding performed.
Certified Material Test Report

We certify that the contents of this report are correct and Heat Code: 50196
accurate, and that ali test results and operations performed by

WFI or its subcontractors ate in compliance with the material

specification and requirements of the referenced code or

standard, and that the material conforms to the dimensional

requirements of the order. This document is in accordance

with EN10204 3.1,

Material: AISAIOSN 14

ftem Q:lantitj Description
9 36-11/2 X 3/4 6M THP .
A/SATOSN
10 FLT X 3/4 6M THP
A/SAT05N
Chemical Composition
Ladle c Co CR cu MY MO No NI
0.2000 0.002 0.04 0.03 1.050 0.003 0.014 0.020
P s ST v
0.005 0.019 0.270 0.003
Carbon Equivalency:  Ladle 0.39
Product c Cr Cu Mn Mo Ni P 5
0.0000 0.00 0.00 0.000 0.000 0.000 0.000 0.00C0
8i v .
0.000 0.000
Tensile PSI Yield PSI Elong % RA % Hardness
Product - 71,610 47,449 36.85 57.04 135 BHN 135 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEA[‘#D117358IBONNEY
FORGE (USA) - LOT#50196

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR OR FOR 1/2 HOUR PER 1" OF THICKNESS,
WHICHEVER IS GREATER, & THEN AIR COOLED, THIS PROCESS IS IN CONF ORMANCE TO ASTM AI05/A350
NORMALIZING REQUIREMENTS.

1. IN ACCORDANCE WITH ANSUNACE MR0175 /180 151562015

Marie Dehmer
Quality Assurance Representative
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O# 110524P Iltem#
97

NUCLEAR PRODUCTS

Manufacturer of Piping and Pressure Vessel Comnponents

4404 Haygoad St - Houston, TX 77022
Phone: 713-695-3633 Fax: 713-695-3528
A Bonney Forge Campany

This product has not come in direct contact with mercury ot
any of its compounds, nor with any mercury-containing

1X3-36 CL 6000 FS THREADED PIPET
ATOIN LREVIEWED }

By Virglynn Manliguez at 8:06 am, Dec 17, 2018

MTR#: 351,635

Date: 11/02/2018

‘deviceremploying a single-boundary of contuinment—No
welding performed.
We certify that the contents of this report are correct and

accurate, and that all test resulis and operations performed

by WFI or its subcontractors are in compliance with the
material specification and requirements of the referenced
code or standard, and that the material conforms to the

dimensional requirements of the order. This document is in

accordance with EN10204 3.1.

Material:  A/SAL05N 14
Item Description
14 36-3X16MTHP
A/SALOSN
Chemical Composition
Ladle c Co CR cu
0.2000 0.602 0.03 0.03
P s ST v
0.003 0.C19 0.230 0.003
Carbon Equivalency: Ladle 0.38
Product B c Co cr
0.0002 0.1870 <0.001 0.03
Ni P s si
0.016 0.003 0.013 0.251
Carbon Equivalency: Product 0.38
Tensile PSI Yield PSI
Product 76,033 51,933

Certified Material Test Report

Heat Code: (50457
MO NB NI
0.004 0.012 0.020
Mn Mo Nb
1.0%0 0.007 0.014
RA % Hardness
65.84 144 BHN 144 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEAT#D 123045/

BONNEY FORGE (USA) - L.OT#50457

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR ©:R FGR 1/2 HOUR PER 1* OF THICKNESS, WHICHEVER
IS GREATER, & THEN AIR COOLED. THIS PROCESS 15 IN CONFORMANCE TO A5TM A105/A350 NORMALIZING

REQUIREMENTS.

1. IN ACCORDANCE WITH ANSIINACE MRO175/1SO 15156-2015 & ISQ 17$45/MR0103-2015

Marie Dehmer
Quality Assurance Representative
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Canalta= Final QC Checksheet

Flow Measurement

Serial D0405960 Top Housing Serial: T0403878
FITTING VISUAL TESTS
M TAGS CORRECT M WATER DRAINED OUT M ALL HEAT NUMBERS CORRECT
M PAINT / FINISH PASSES ¥ PAPERWORK M OUTER END FLANGES / THREADING
M RUST INHIBITOR M FITTING CLEAN AND FREE OF DEBRIS

SEAL MATERIAL INSTALLED

CHNBR < TEFLON ¢ NONE ™ NOTCHED

RETAINER INSTALLED

CTYPE'K CTYPE'H ¢ BONDED PLATE < NONE

ORIFICE PLATE INSTALLED

MATERIAL: <316 SST ¢ 304 SST
BORE SIZE: 2.000 HEAT NO: 21800126
EDGE SHARPNESS (AGA2.4.2): < PASS ¢ FAIL

METER RUN VISUAL TESTS
M TAGS CORRECT M WATER DRAINED OUT M ALL HEAT NUMBERS CORRECT
M PAINT / FINISH PASSES M RUST INHIBITOR V OUTER END FLANGES / THREADING
V VANES SECURED M METERRUNSTRAIGHT ™ PIPE LENGTHS CHECKED
V RADIOGRAPHIC TESTING APPLIED ¥ T.0.L PLACED PROPERLY ™ RUN CLEAN AND FREE OF DEBRIS
VANE TYPE INSTALLED
HEAT NO.: JS262

 FLOW CONDITIONER € VANE ¢ NONE
CPINSTYLE & FLANGE STYLE

SHAFT ORIENTATION

ORIENTATION: € RIGHT CLEFT DUAL ¢ NA

DUAL CHAMBER CHECK

M ACCESSORY BAG

SEAL PROTRUSION INSIDE THE BORE (no seal protrusion is allowed): @ PASS ¢ FAIL
PLATE WITH SEAL RUNS SMOOTHLY WITHOUT CUTTING OR BUCKLING: < PASS ¢ FAIL
PLATE CARRIER AND VALVE CARRIER RUN WITHOUT OBSTRUCTION: < PASS ¢ FAIL

BLIND FLANGE HEAT NUMBERS

FIRST HEAT NO.: SECOND HEAT NO.:

METER RUN AND/OR FITTING MEET OR EXCEED CANALTA STANDARDS AND CUSTOMER APPROVED DRAWINGS

Inspector: ED/PAK/MDC Date: 22-Oct-2019

CA-QC-FM-FQC Rev. 5 Jun-02-2015
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By Daniel Fielder at 2:16 pm, Oct 07, 2019

)

A

MATERIAL TEST REPORT
IN ACCORDANCE WITH EN

10204 - 3.1

DATE: 17-06-2019

PURCHASE ORDER NO. PO026155

COMPANY NAME & ADDRESS:

M/S ACCURA INDUSTRIES

15 C1,10TH STREET
GANAPATHYPUDUR,COIMBATORE-641006
TAMILNANU,INDIA

SPECIFICATION REFERENCE:

1. STANDARD: ASTM A240

CERTIFICATE NO.: AI/TC/864

GRADE: SS316

YEAR: 2013

DATE OF POURING

2. NACE MR 0175

VENDOR MARK : A

SERIAL NO. (If applicable) DESC!

RIPTION

DRAWING RI

PART NO.

QUANTITY

O-PLT 2"X1/8" Various Bores, 316SS 3 ]260DC13-316-XXXX-125 210
O-PLT 3"X1/8" Various Bores, 316SS 3 [360DC13-316-XXXX-125 200
O-PLT 4"X1/8" Various Bores, 316SS 3 ]460DC13-316-XXXX-125 247
O-PLT 6"X1/8" Various Bores, 316SS 3 [660DC13-316-XXXX-125 10
CHEMICAL COMPOSITION %
ELEMENT C Si S P Mn Ni Cr Mo \4 Cu *RE *CE
Minimum 10.00 ]16.00 {2.00 28.00 (4.27
Maimum 0.08 [1.00 0.03 0.045[2.00 [14.00118.0013.00 35.00 [5.55
HEAT NUMBER QTY ACHIEVED
21800126 210 (0.02 |0.23 |0.004 |0.037 [1.22 ]10.03 (16.45 |2.05 28.53 ([4.59
21800126 200 (0.02 |0.23 |0.004 |0.037 [1.22 ]10.03 (16.45 |2.05 28.53 ([4.59
21800126 247 (0.02 |0.23 |0.004 |0.037 (1.22 ]10.03 (16.45 |2.05 28.53 (4.59
21800126 10 [0.02 |0.23 [(0.004 |0.037 (1.22 ]10.03 (16.45 |2.05 28.53 (4.59
0.00 (0.00
0.00 (0.00
0.00 (0.00
HEAT TREATMENT: SOLUTION ANNEALED
MECHANICAL PROPERTIES
SPECIFICATION Y.S. uTsS % ELONGATION IN |% REDUCTION IN NOTCH TOUGHNESS  |BEND TEST HARDNESS PROOF LOAD
50mm (4d) AREA J @t °C)
(MPa) (MPa) VALUES  |AVERAGE [ANGLE D (BHN) ( )
Minimum 205 [515 40 50
Maximum 215
HEAT NUMBER QTY ACHIEVED
21800126 210 (336 |601 55 147-150
21800126 200 (336 |601 55 147-150
21800126 247 (336 |601 55 147-150
21800126 10 |336 |601 55 147-150
REMARKS : OTHER COMMENTS:
1. *RE=Ni+Cr+Mo +V + Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

[CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR RADIATION.
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY:

5

wtl&m

CHECKED BY:

K Nl t i

e 2he by

AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / MANUFACTURER'S
AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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FMNTER BT SRR A 7

JIANGSU STEEL GROUP CO.,LIMITED

5 JSSG201903017007D

Bi & iF BA fi (TEST REPORT)

By Daniel Fielder at 10:30 am, Aug 28, 2019

LREVIEWED

T # BA7 CUSTOMER APS Machining 74 R4 H PRODUCT STAINLESS STEEL ROUND BAR AR
B POLISHED
WCHEARL PURCHASER | APS Machining R 5 CUSTOMER'S NO. HD100289 DELIVERSTATE
AT M 455 CUSTOMER ORDER —
BAARHE SPECIFICATION ASTM A276-06 NO
&R HHA DATE OF ISSUE 2019.04.17 A2t I #0 DATE OF DELIVERY 2019.04.17
. LR B IR o
- P T 224 CHEMICAL COMPOSITION % $7 {954 TENSILE TEST
- BEN
(KRS HEAT ANALYSIS) (G.L=L3) *02 | AR B kb
. DESCRIPTION D
. = s F.M. HARD | 2
A . : Tk TES
HEAT C i Mn P S NI cr Mo i N lcu EL  [(Kg/m) NESS
NO.  [TYPE - SIZE Qty(Kgs) S. T.S. T
. %
100%  [100% [100% (100%  [100%  [100% [100% [100% [100% [100% 100% MPa
3 316L yS257 1>’ 120 0.024 0.75 1.69 0.027  [0.001 10.03  [16.52 [2.01 |- |- 208 521 35
4 316L Is258 |2 202 0.026  0.65 1.81 0.023 0.001 [10.17 [621 P.03 |- | L P11 535 35
5 316L 5259 [2.75" 287 0.025  |0.65 .82 0.024 [0.001 (1011 {16.17 .05 |- L - P12 537 35
6 316L 5260 |4.75” 597 0.027  0.67 [L.74 [0.027 0.001 {1001 1623 p.05 e | L R12 537 35
7 316L IS261 5.0 1707 0.028  p.66 (175 0.027 0.001 [10.07 (1627 b.O7 b L. Lo 213 535 35
8 316L Js262  [6.25” 1222 0028 065 (172  0.025 [0.001 [10.12 1657 P04 | | L 218 545 35
9 316L S263 18,57 1124 0.029 054 .65 0.021 0.001 1002 [678 P11 |- S T T 545 35 p
7 \
10 | 336L fs264 11075 [1543  0.022 [0.68 (.77  10.026 0.001 [10.12 (1658 [2.01 |- 218 545 = [35 /- A Y
?‘U 5E ﬁ : : ffii‘u{ 5
) [ -H= -~
SURVEYOR TO gj 4@ AT i 4% IR BRI AT 3 A IO, T4 AT A TR T ,f rr :
VR i S - l ."IE This product has been manufactured and tested accordingly, | hereby certify 1] ct}u i}‘{}"ﬂ d 1‘*»‘ o DEPT o 1;‘“
- | /s B
QCMANAGEE'];) & e K u.i\ﬁ{ﬁu 2’1“ v

;

o
rpaoumi™
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Canalta= Heat Treatment Data Sheet

Flow Measuremenl
Company

Treatment Type: Meter Tube Date: Oct-07-2019
Furnace Record Number: 191007 Operator: Tyler Hannah
Component Description
1 BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.
M.T.
1

Qty 10 Diameter 2.375 Thickness 0.218 Material A216WCB Length 48" Weight 825.Lbs
2 NWP RP#23033#1. 460RFDC80. D0405960, D0405978.
M.T

Qty 6  Diameter 4.5 Thickness 0.337 Material A216WCB Length 91" Weight 728.Lbs
3

Qty Diameter Thickness Material Length Weight
4

Qty Diameter Thickness Material Length Weight
5

Qty Diameter Thickness Material Length Weight
6

Qty Diameter Thickness Material Length Weight
Z

Qty Diameter Thickness Material Length Weight
Instruction
Ramp Up: 600°F > 1150°F @ Max 600°F/Hr
Hold For: 30Min @ 1100°F to 1200°F
Ramp Down: 1150°F | 4 600°F @ Max 600°F/Hr

Additional Requirements:

« Job number and description required on heat treatment charts along with the operator's signature & date.

« Reporting of thermocouple attachment method and location, and verification of furnace thermocouple calibration is required.

« A sufficient number of thermocouples shall be located to control and maintain uniform distribution of temperature on all vessels and parts.
Thermocouples shall be directly attached to the item or provision shall be made for thermocouple placement at bottom, centre and top of the furnace
charge in accordance with the ASME Code.

« If Capacitator discharge welding is used to attach thermocouples an ASME Section IX welding procedure is required ( WPS qualification is not
required ), and the energy output must be limited to 125 Watt-Seconds. No other welding is permitted on vessels or parts.

[0.5 X Capacitance in farads X Voltage2 = W-Sec.]

TC Location: Furnace diagonals & center.
TC Attachement Methode: Direct Contact

Furnace Operator Signature: Date: Oct 09, 2019

Q.C. Inspector Signature: Date: Oct 09, 2019




\/

Canalta Heat Treatment Chart | Furnace Record Number: 191007

1300 1~

1200

1100

1000

900

800

Farenheit

700

600

500 A

400 A

TC1 —FTC2 —TIC3

300 —— T — T T 7T

60 120 180 240 _ 300 360 420 480
Minutes

Holding Time: 150 Minutes
Operator: Tyler Hannah Date: Oct-07-2019

Recorder: OMEGA OM-DAQPRO-5300 Serial No. 7014168

Content

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

Furnace Operator Signhature: : _ Date: Oct 09, 2019

Q.C. Inspector Signature: Date: Oct 09, 2019




®Industrial Services

MAGNETIC PARTICLE EXAMINATION REPORT

2507 - 84 Avenue. Edmonton, Alberta T6P 1K1
Phone (780) 417-7777 Fax (780)417-1185

1151 Canada Inc.
CLIENT; CANALTA CONTROLS DATE: 8-Oct-19 PAGE: 1 OF 1
INVOICE ADDRESS: Red Deer, AB WORK LOCATION: Red Deer, AB MT - 50191885-01JC
EXAMINATION STANDARD: ASME V Article 7 - 2017 ACCEPTANCE STANDARD: ASME B31.3 - 2016
TEAM PROCEDURE: MT.ASME.EDM.1R3 EXAMINATION OF: NWP INDUSTRIES TEAM JOB NO.: 5019 1885
460RFDC80 BRANCH NO.: 5301
SURFACE CONDITION: ASGROUNE [ MACHINED 1 pAINTED [0 saND BLAST BASE METAL AS WELDED PONO.: 30457
MATERIAL: PL THICKNESS: Not Supplied TEMPERATURE: 21 °C RP NO.: 23033 #1
TEST EQUIPMENT AND MATERIALS: -
EQUIPMENT MODEL AND SERIAL NO. MAGNETIZING CURRENT TEST MEDIUM/CONSUMABLES MANUFACTURER /BATCH NO./CONCENTRATION
DC YOKE Electro Spec ESX Ferrous, Serial#7708- 4AMP AC WET VISIBLE Black Particles - - Magnaflux 7HF
DAILY LIFT TEST 10 bs. SN: A511 Status:  Pass | [] OC ] DRYPOWDER Batch# 03109
WHITE UGHT Shop Hi Intensity Fluorescent [0 N/A(Permanent Magnet) CONTRAST PAINT White Contrast - - Magnaflux WCP-2
LIGHT INTENSITY > 100 foot candles CONTINUOUS WET FLUORESCENT Batch# 04093
[l BLACKUGHT [J RESIDUAL [ SETTELMENT TEST
BLACK LIGHT INTENSITY BEFORE EXAMINATION: ;,lw/CM2 BLACK LIGHT INTENSITY AFTER EXAMINATION: HW/CMZ WHITE LIGHT/BACKGROUND: 120fc °
Wet / Black Magnetic Particle Inspection Performed on:
02,1" & 04,3/4" TOL'S
MT # Size # Control # - Welder Status
MT-1 1" TOL D0405960 F Accept
MT-2 3/4" TOL v F Accept
MT-3 3/4" TOL v F Accept
MT-4 1" TOL D0405978 . F Accept
MT-5 3/4" TOL v F Accept
MT-6 3/4" TOL v F Accept

All above Listed Welds are in Accordance With The Examination / Acceptance Standards

TECHNICIANS:
INTERPRETATION S IN ACCORDANCE WiTH THE ABOVE MENTIONED STANDARDS, TO THE BEST OF MY PROFESSIONAL ABILITY

(PRINT):  James Coffin CGSB/SNT LEVEL: Il REG. NO.: 11281 (SIGN): P
(PRINT):  Craig Olsen CGSB/SNT LEVEL: [ REG. NO.: 12504 (SIGN): =~

THE ABOVE REPRESENTATION IS A PROFESSIONAL OPINION. FINAL INTERPRETATION IS THE RESPONSIBILITY OF THE CLIENT. § HAVE READ AND AM IN FULL AGREEMENT WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE:  (PRINT): /e Bt sarh (SIGN):

%y”r /9'

A026 MPE R4



“Industrial Services

154 Canada lac.

ISO 9001: 2008

HARDNESS TESTING REPORT

2507 - 84 Avenue, Edmonton, Alberta T6P 1K1
Phone (780) 417-7777  Fax; (780) 417-1185

CLIENT: Canalta Controls DATE: 2019-10-08 PAGE: 1 OF 1 HT 50191885-02 CO
INVOICE ADDRESS: Red Deer Shop WORK LOCATION: Red Deer
EXAMINATION STANDARD: ASTM A1038 ACCEPTANCE STANDARD: ASTM A1038
TEAM PROCEDURE: HT.EDM.2 R7 EXAMINATION OF: NWP INDUSTRIES TEAM JOB NO.: 5019-1885
460RFDC80 BRANCH NO.: 5301
SURFACE CONDITION: AS GROUND [ MACHINED [ PAINTED []  SHOT BLASTED 1  BASE METAL [l ASWELDED RP #.: 23033 #1
PO #.: 30457
TEST EQUIPMENT AND MATERIALS:
SCALE INSTRUMENT: Krautkramer INSTRUMENT CALIBRATION DUE DATE: Mar. 21 2020 COMMENTS:
BRINELL
[ ROCKWELLSB MODEL: Mic-10 CALIBRATION BLOCK: SN 156161 - 63.3 HRC
[J ROCKWELLC
1 VICKeRs SERIAL No.: 1-1228 MANUAL / DIGITAL READINGS: DIGITAL
[ otHER
TEST No. SPOOL/LINE No. WELD No. DIAMETER | THICKNESS WELDER(S) BAR PM (P) HAZ (P) WELD | HAZ(F} PM (F) ACC. REJ.
HT -1 D0405960 X-9 4" 8.56mm F n/a 171 174 189 184 191 Accept
HT -2 D0405678 X-3 4" 8.56mm F n/a 168 176 182 168 175 Accept
TECHNICIANS . AO44 HTE R1
INTERPRETATION IS IN ACCORDANCE WITH THE ABOVE MENTIONED STANDARDS, TO THE BEST OF MY PROFESSIONAL ABILITY T
(PRINT): Craig Olsen CGSB/SNT LEVEL: | REG. NO.: 12504 (SIGN): /
(PRINT):  James Coffin CGSB/SNT LEVEL: it REG. NO.: 11281 (SIGNY): G
Z
THE ABOVE REPRESENTATION 1S A PROFESSIONAL OPINION, FINAL INTERPRETATION 1S THE RESPONSIBILITY OF THE CLIENT, | HAVE READ AND AM IN FULL AGREEMENT WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE: (PRINT):

qsos [ladio b

(SIGN):




2507 - 84 Avenue, Edmonton, Alberta T6P 1K1

N’

RT-5019-1871-05TT

T E A M ®Industrial Services RADIOGRAPHIC EXAMINATION REPORT Phone (780) 417-7777  Fax: (780) 417-1185
: B Tisi Canada inc.
150 9001:2008
CLIENT: Canalta Controls INVOICE ADDRESS: Red Deer, Ab DATE: Oct-04-2019 TEAM JOBNO. _ 5019-1871 |
WORK LOCATION: Red Deer, AB TEAM PROCEDURE: RT.ASME.EDM.1 R2 Branch # - 5301
EXAMINATION STANDARD: ASME V Article 2 - 2017 ACCEPTANCE STANDARD: ASME B31.3 NFS -2016 PO#.: 30436
EXAMINATION OF: Nwp RP# 23033-1
460RFDC80 PAGE: 5 OF 5
DEFECT LEGEND: UC - UNDERCUTTING P - POROSITY FM- FILM MARK TECHNIQUES TYPE OF ENERGY: 1r192 30Ci INTENSIFYING SCREENS In mm 0,35 frt, /0,25 bek, Pb
IF - INCOMPLETE FUSION S-51AG 1C - INTERNAL CONCAVITY CR- CRACK EXPOSURE VIEWING PHYSICAL SIZE: 3.2 mm FILM PER CASSETE: 1 FILM MANUFACTURER: Agfa
1P - INCOMPLETE PENETRATION BT - BURN THROUGH LC- LOW COVER AB - ARC BURN 1 SINGLE WALL | _ 3. SINGLE WALL I TYPE: iSO 19232_EN Wire WELD MATERIAL: €5
EP - EXCESSIVE PENETRATION SH - SHRINKAGE HB - HOLLOW BEAD 2. DOUBLE WALL | _ 4. DOUBLE WALL
RADIOGRAPH IDENTIFICATION RADIOGRAPH GEOMETRY RADIOGRAPH RESULTS
INTERPRETATION
WELDID WELD SIZE LOCATION WELDER Technique | EXPOSURES | WELDDEPOSIT | BASEMATERIAL | REINFORCE | SOURCE-OBJECT | OBIECT-FILM FILM 1 Size 1-SLIGHT, 2 - MEDIUM, COMMENTS STATUS
PER WELD THICKNESS THICKNESS THICKNESS DISTANCE DISTANCE 3 - SEVERE
x-1 4" sch 80 D0405978 ¥ 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-2 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
X-3 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-4 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-5 4" sch 80 D0405978 1 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
X-6 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-7 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
%-8 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-9 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /150-C3 | 10-FE-EN Accept
x-10 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
x-11 4" sch 80 D0405960 13 2/3 3 0.462" 0.337" 0.125" 4,29" 0.462" D4 /1SO-C3 | 10-FE-EN S-1 Accept
x-12 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
INTERPRETATION IS IN ACCORDANCE WITH THE ABOVE MENTIONED STANDARD, TO THE BEST OF MY PROFESSIONAL ABILITY
Ted Todd TECHNICIAN {SIGN}:, /Z—QZ w CGSB/SNT Lv: II REG NO. 4056 ASSISTANT: J Coffin

TECHNICIAN (PRINT):

THE ABOVE REPRESENTATION IS A PROFESSIONAL OPINION, FINAL INTERPRETATION IS THE RESPONSIBILITY OF THE CLIENT. | HAVE

AND AM IN FULL

T WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE (PRINT):

?/{/ & _HA AANS
4

CLIENT REPRESENTATIVE {SIGN):

pATE LA -07 -2 0/ :?

b e K

[

-

A021 RE R5




Canalta=

Flow Measurement
A Canalta Controls Company

Certificate of NACE Compliance

Company Name: NWP Industries LP
Purchase Order No.: 746211
Canalta Sales Order No.: SO027111

Serial Number (s): D0405960, D0405978

All Canalta parts conform to the general requirements as specified in NACE Standard
MRO175/ISO 15156:2009. All wetted internal parts conform to AISI 4130 or AISI 316.
External parts conform to the requirements of AlSI 1018.

The undersigned certifies that the above statements are true and accurate.

;\Nﬁtr
f ;§\ LORSFEEA?W
: 770 s
./% %\ iﬁ‘l : _ this_ 24  Dayof October .2019

Steven Nielsen ino \ A
Mechanical Engineer % Z 85T 1988 /

Canalta Controls Ltd. ™ @EA_SM\5‘)‘/£

Ty

Tel.: (403) 342.4494 | Toll Free: 1-855-CANALTA | Fax: (403) 346.7110 | Web: www.canaltaflow.com
6759 65" Ave,, Red Deer, AB T4P 1X5 CANADA




Canalta= Orifice Fitting Inspection Report - AGA

Flow Measurement

Serial No:  D0405978  Tag Number: Date: 16-Sep-2019 Edition: _00
Body Heat Number:  95M9 Top Housing Heat Number:  80E6 Overall Length: 13.250 "
Line Size: 4 Schedule: 80 ANSI Class:___600 Configuration:_ W x RF Material: A216WCB/A352LCC

ORIFICE FITTING INTERNAL DIAMETER (inches

2 PLEASE NOTE:

This drawing may not accurately represent the
model ordered, it is intended as a reference of
4 the spots checked for bore diameter only. Not

A B C DO E F all points may be applicable to all models.
From Flowy Direction

Upstream Points Downstream Points
Plane C

A B 0.5D 0.25D 0D D E F
1 3.825 3.827 3.827 3.828 3.829 3.829 3.828 3.828
2 3.825 3.827 3.827 3.828 3.829 3.829 3.828 3.828
3 3.825 3.827 3.827 3.828 3.829 3.830 3.828 3.828
4 3.825 3.827 3.828 3.828 3.829 3.829 3.828 3.828

Temp (°F) 62 62 62 62 62 62 62 62

Roughness (pin) 80 80 80 80 80 80 80 80

Average of Column C (Dry):  3.828 Average of Downstream Columns: 3.828
"Dy" at 68°F: 3.828

*** Inspected to AGA Report 3 ***

Upstream 0D - 2D Downstream 0D - 2D Roughness
Allowed Allowed Measured
Measured (+ 0.25%) Measured (+ 0.5%) Min Max (Avg. A-D)
Max| 3.829 3.838 |PASS Max| 3.830 3.847 |PAsSS 34.0 2500 | 800 |PASS
Min:|  3.825 3.818 |PASS Min:|  3.828 3.809 |PASS
Inspector: Ricardo

PRESSURE TAP TESTS (inches)

Tap Size: ¢ 0.125 € 0.250 ¢ 0.375 ¢ 0.500 Instrument Type: & Depth Gauge ¢ Caliper
Top Bottom
USRIGHT | U/SLEFT | D/SRIGHT | D/SLEFT | USRIGHT | USLEFT | D/SRIGHT | D/SLEFT
Tap Size 0.497 0.497 0.497 0.497 0.498 0.495 0.497 0.497

Tap Location 0.992 0.990 0.993 0.991 0.993 0.996 0.993 0.993

Pressure Test PASS PASS PASS PASS PASS PASS PASS PASS
Tap Size is £ 0.016 (0.484 to 0.516): PASS Tap Location within £+0.035: PASS
Inspector: RL TA

ECCENTRICITY (inches)

RIGHT LEFT TOP BOTTOM
HORIZONTAL 0.005 -0.002 VERTICAL 0.009 -0.005
HORIZONTAL TOLERANCE 0.012 VERTICAL TOLERANCE 0.046
HORIZONTAL ECCENTRICITY 0.004 VERTICAL ECCENTRICITY 0.007

Inspector: JS

PLATE SEAL GAP (inches)

Target Seal Gap: < 0.562 ¢ 0.688 ¢0.700 0.813 0.875

Top Bottom Right Left
| Seal Gap Width 0.562 0.562 0.562 0.562

Inspector: TA

QCFM-OF-AGA Rev. 4 Jun-24-2013
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Canalta=

Flow Measurement

Hydro Checksheet

Serial D0405978

Top Serial No.:

Chart Recorder #: CC-BCRS8

Gauge Serial #:

T0403814

PG-5000-12

HYDROSTATIC SHELL INTEGRITY TEST REPORT

TEST PRESSURE (PSI): 2225
DURATION (MINUTES): 60
TECHNICIAN: RS
WITNESS: JA
DATE: 21-Oct-2019

Result:
@~ PASS ¢ FAILL

~ GREASE SEAT ¢ SOFT SEAT

VALVE SEAT TEST REPORT

TEST PRESSURE (PSI): 1650 V EQUALIZER VALVE OPERATIONAL
DURATION (MINUTES): 15 IV GREASE GUN OPERATIONAL
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 @ PASS ( FAILL

BLANK PLATE REPORT
PRESSURE APPLIED: 15PSI [ VACUUM APPLIED TO D/S
SEAL MATERIAL: HNBR ¥ PRESSURE APPLIED TO D/S
FLOW CONDITIONER HEAT #: NA
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 @ PASS C FAILL

Standard Test Parameters:

SCHITTINGS: 30 MNUTE HY DRO AND BLANK LATE TEST

DC & DBB FITTINGS: 60 MNUTE HYDRO, SEAT TEST WITH WATER AND BLANK LLATE TEST
PRESSURE PIPING: 10 MNUTE HYDRO

REVIEW DATASHEET FOR ALTERNATE CUSTOMER SPECIFICATIONS

CA-QC-FMHYD

Rev. 2

Oct-30-2014



Canalta=

Dual Chamber Orifice
Fitting Datasheet

6759 - 65th Avenue, Red Deer, Alberta T4P 1X5
Ph:(403)342-4494 Fax(403)346-7110
Email: canalta@canaltafiow.com

General | 1 |Tag No. Customer: NWP Industries LP
|2 Line No. Customer PO#:
'3 | Line Size/Schedule 45CHB0 &) Ref¥: 746211 v
4 | Inside Diameter 3.826 " 'Sales Quote: SQ033008 Line: 10000
5 Measurement Standard AGA2000 Ed. v Sales Order: Line:
) Q.ianhty 2 I Sales ContacL Alixandra Veno
‘ 7 |Paint _ Canalta Standard Ship Coat o
Oifice | 1 |Orifice Plates QuyProvided (per): 1 ¥ Installed | Drawing Name:
Plate 2 E‘“_a' B o 316 SS ) | Dimensions ‘(yohes)
'3 |Thickness(Inches) 0.125 | OAL: 91 N1: 164
|4 |Beta(b) =d/D (installed) 052 ) uL1: 20¢ N2: 12 o
5 Bore Diameter (d) (Inches) 2000 +/ u2 N3: 8
"6 MaxAllowable Beta (b) = d/D 075 o atal :g
7 MaxAllow. Orifice Bore Dlam (d) (Inches) 275 ) .
'8 Vent| Drain o o B s
9 SealAssembly Teflon - Snap Stye, 00Ed. ./ o
| 10 \Piate Holder Standard, CFBMStamless P
rifice 1 BodyMaterial A216WCB (NACE) m;agi?gg;‘gf T
Fiing | 2 |Body Size / Rating 47600 e
|3 BodyConnections UpWeld DownRF by pin: I Non-Destructive Testing
4 |Seal Gap 56200 I~ Fiting Radiography Testing (Critical Locations)
|5 [Trim Veterial Corrosive 316 S I~ Fiting Radiography Testing (Weldneck Only)
6 |SeatStle Crease W Weld Radiography Testing: 60% by shop rate
|7 | Tap Hole Diameter 0.5 jﬂ
N - : S:A193 B7TM N: A194 2HM ’ PONE B3t - Mol
| 8 |Body Stud Bolt/Nut Special Coating Special Coating: None o el /
|9 E_n_glllermg Demgn Standard ASME B16.34-2017 . ™ Liquid Penetrant
10 Tap Location ____1.000"from plate face _ | B sssreton
" 1 ‘o
‘ |11 |Tap Connection Stje i ) 1M2'NPT | \/
i 12 [Sets of Taps 2 i W PWHT — Mninum: 1 hour(s)
| 13 | Shaft Orientation D / | Ulrasonic
i 14 Valve LockoutMechanism - None | I Femite
Meter 11 Tube Material AOBB-AB3SCRE-APISM2 /| [SeatTest | 1650 PSIG
Tube 2 |Pipe Grade __Cold Drawn _ | [HydroTest | 1 Hourls)@ 2225 PSIG
3 |Pipe (Outer) Connection Types _ UpRFDown:RF | [Coms Mo;,v e
(4 |Pipe Connection Size / Rating 4" 600 s e = oy
5 f’l;ﬁg;i\.‘bienal o N@N o |CWP: ' 1480 PSIG@ -20°F to 100 F
| ; S:A193 B7M N: A194 2H
ol Specig Coating: Nor?e o Vl\f_eldmf:l;%;sw' or SAW
? Gasket 316 Spiral Wound FlexCGI (CCL5 may also be used on outlets of large runs)
8 Pipe Measurement Standard ~ AGA2000 Catch Al [ CCL-1NRev1(RTLT-FCAW)
9 Engmeenng Demgn Standard ASME B31.3-2016 [T CCL8 (STAINLESS-GMAW(RND)FCAW)
|Flow 1 Flow Conditioner Type Contour ¥ CCL5 (RTLT-SMAW)
Conditioner 2 Mterial ASI 216SS ™ CCL-10N/11N (RTAT-MCAW)
| 3 'Spacer Induded: T [~ Subcontractor (refer to attachment)
4 Connection Style RFDwW Pin: |
Branch Connection Details
N1 N2 N3 N4 N5 N6 N7 N8
Shyle TOL TOL TOL —_ I — - s
'Size (Inches) a4 J 34 J e - - e o =
'Schedules = = 5 = = — = S —
Rating 6000 6000 ¥ 6000 « — - — o =
Onentatlon | 0 0 0 — - —_ i -
Material A105N A105N A105N - - — - —
Other Applicable Customer Specifications
» Al information complies with our registered CRN.
-Built to Encana spec ECA-C-GEN-R-003 v/
\-No Incomplete Penetration, No undercut
|-Hardness 225 BHN Max
-Latest NACE Requirements
-PWHT: 1150-1175F (‘/-Iour Mn)\/
-100% Xray Per Meter
-100% MPlon TOLs
RevDescription 3 Date
0 Issued for quotation AV 09.18.19 % g g
Signature: -y -
Printed Name: Ca{‘l'g,( Yf e mﬂ’e

SEP 18 2019



Canalta=

Flow Measurement

Meter Tube Inspection - AGA

Serial D0405978 PLEASE NOTE: This drawing may not accurately represent the model ordered; it is intended as a reference of the spots checked for bore diameters only. Not all points may be applicable
Overall Length: 91.000 "
U/S Length: 51.000 " D/S Length: 40.000 "
10D (38.280")
Plate to Conditioner/Vanes: 31.000 " Plate to First D/S Outlet: 24.000
2D (7.656")
) i= I = N = R \
s g7 8
l—1D—> l—1D—>| l—1D—| l—1D—>
Plane (inches) F1 w1 P1 10D P2 w2 F2 F3 w3 P3 2D w4 F5 W5 P6 1 5
1 3.831 | 3.828 | 3.832 || 3.834 3.834 | 3.827 | 3.831 | 3.830 | 3.826 | 3.825 3.830 3.825 3.826 | 3.824 | 3.831
2 3.831 | 3.826 | 3.825 || 3.825 3.830 | 3.827 | 3.831 | 3.830 | 3.828 | 3.825 3.835 3.825 3.826 | 3.823 | 3.826 3
3 3.830 | 3.826 | 3.825 || 3.826 3.826 | 3.826 | 3.831| 3.830 | 3.827 | 3.828 3.827 3.825 3.826 | 3.823 | 3.826
4 3.831 | 3.828 | 3.831 || 3.832 3.825 | 3.825 | 3.8313.830 | 3.827 | 3.835 3.825 3.824 3.826 | 3.824 | 3.832 4
Temp (°F 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62
Roughness (pin)” 80 80 80 80 80 80 80 80 80 80 80 80 80 80 80 From Flowy Direction
ROUNDNESS CHECKS (inches)
From Fitting Inspection Sheet: Dm: 3.828 Largest Value OD - 1D Upstream: 3.829 Smallest Value 0D - 1D Upstream: 3.825
Upstream Upstream 0D - 1D Downstream
Tolerance Measured Tolerance Measured Tolerance Measured
% Value % Value % Value % Value % Value % Value
Max Diff between Values|| 0.5 0.019 || 0.287 | 0.011 | PASS Minimum(f -0.250 | 3.818 || -0.078 | 3.825 | PASS Minimum(f -0.500 | 3.809 | -0.131 | 3.823 | PASS
Maximum|f 0.250 | 3.838 || 0.026 | 3.829 | PASS Maximum|f 0.500 | 3.847 || 0.104 | 3.832 | PASS
Pin Type Flow Conditioner Clearance Checked: € Yes ¢ NA
Inspector: Ricardo Date: 18-Oct-2019
QCFM-MT-AGA Rev. 3 Now-25-2013



Canalta= Top House Inspection

Flow Measurement

Serial No: T0403814 Heat No: 80E6

¥ EQ AND GREASE PORT DRILLED

¥ EQ PORT: BALL SEAT AND PORT HOLE ARE CENTERED

M TAG HOLES DRILLED CORRECTLY

¥ SEAL BAR SURFACE PASSES (ROUGHNESS AND NO POROSITIES)
¥ TOP AND BOTTOM PLATE CARRIER SLOTS ARE BEVELED ON INTERIOR AND EXTERIOR
V' SQUARE FLANGE SURFACE IS FLAT

M BOLT UP FLANGE PASSES (ROUGHNESS AND NO POROSITIES)

M ALL THREAD SIZES AND FINISH PASSES

W' CLEARANCE ON TOP OF FLANGE FOR NUTS

' PINION SEAL SURFACES PASS (ROUGHNESS AND NO POROSITIES)
V' FITTING DEGREASED AND NO SHAVING INSIDE

M WALL THICKNESS PASSES, NO FLAWS ON INTERIOR OR EXTERIOR

T-SLOT WIDTH: 1.807
FLANGE THICKNESS: 0.814
Inspector: DNW  MH Date: 08-May-2019

QCFMTOP Rev. 2 Jan-16-2014



MATERIAL TEST REPORT [PATE 20190726
.07.
GLOBAL SUPPLY CHAIN SOLUTIONS IN ACCO ANCE WITH PURCHASE ORDER NO.
o— EN 10204 - 3.1
COMPANY NAME & ADDRESS: SPECIFICATION REFERENCE: CERTIFICATE NO.
CCI Global - S. Korea 1. STANDARD: ASTM A216 & A352 3ZMQ19060501
161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial GRADE: WCB /LCC DATE OF POURING
Park, Oryu, Sugu, Incheon, South Korea YEAR: 2008 2019.06.05
Telephone +82-32-562-0161 VENDOR MARK
2. NACE MR 0175
C3z
SERIAL NO. (If applicable) DESCRIPTION melilzc PART NO. QUANTITY
4" DUAL CHAMBER 460RFDC04 60
CHEMICAL COMPOSITION %

ELEMENT C Si S P Mn Ni Cr Mo v Cu *RE *CE
Minimum 0.000 0.000
Maximum 0.25 0.60 0.045 = 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

HEAT NUMBER |QTY ACHIEVED

9534 10 0.19 0.32 0.01 0.01 1.04 0.21 0.014 = 0.012 | 0.001 = 0.001 0.238 0.383
95C6 10 0.17 0.29 0.01 0.01 1.05 0.19 0.009 ' 0.002 | 0.001 0.001 0.203 0.360
95D8 10 0.17 0.30 0.01 0.01 1.14 0.19 0.114 = 0.007 | 0.001 | 0.001 0.313 0.397
95ES 10 0.17 0.31 0.01 0.01 1.08 0.23 0.018 | 0.004 | 0.001 0.001 0.254 0.370

95M1 10 0.18 0.29 0.01 0.01 1.07 0.19 0.004 = 0.007 | 0.001 | 0.001 0.203 0.373

95M9 10 0.17 0.32 0.01 0.01 1.16 0.20 0.003 | 0.006 | 0.001 0.001 0.211 0.379

0.000 0.000
HEAT TREATMENT:
QUENCHING Temperature raised to 900°C, soaked for 6.1 hours and then water cooled. TEMPERING Temperature raised to 620°C, soaked for 6.3 hours and then air cooled.
MECHANICAL PROPERTIES
Y.S. | UTS % % NOTCHTOUGHNESS | ppnp TEST HARDNESS PROOF LOAD
SPECIFICATION ELONGATION REDUCTION S = SIS
( MPa )|[( MPa )| IN 50mm (4d) IN AREA VALUES |AVERAGE ANGLE | D ( HB ) ( )

Minimum 275 485 22 35 16 20

Maximum 655 237
HEAT NUMBER |QTY ACHIEVED

9534 10 328 523 32 60 41.57.6¢ 54 159
95C6 10 329 531 33 59 42.59.65 55 161
95D8 10 331 533 33 58 44.54.67 55 158
95ES 10 332 526 33 57 45.55.6¢ 56 156

95M1 10 336 531 33 59 45.61.7¢ 60 162

95M9 10 339 522 32 59 42.61.6> 55 165

REMARKS : OTHER COMMENTS:
1.*RE=Ni+ Cr+ Mo+ V +Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]
CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.
3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR
RADIATION. -
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
ISPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1
PREPARED BY: CHECKED BY:
——— M‘} AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER /
= F o MANUFACTURER'S AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial

MATERIAL TEST REPORT [PATE 1S, 1018
CLOBAL SUPPLY CHAIN SOLUTIONS INACCO ANCE WITH PURCHASE ORDER NO.
o— EN 10204 - 3.1
COMPANY NAME & ADDRESS: SPECIFICATION REFERENCE: CERTIFICATE NO.
CCI Global - S. Korea 1. STANDARD: ASTM A216 & A352 43ZMQ18110501

GRADE: WCB /LCC

DATE OF POURING

Park, Oryu, Sugu, Incheon, South Korea YEAR: 2008 2018.11.05
Telephone +82-70-4848-4205 2. NACE MR 0175 VENDOR MARK
C3z
SERIAL NO. (If applicable) DESCRIPTION Dmrgz‘_; PART NO. QUANTITY
4" TOP HOUSING 460DC14R 140
CHEMICAL COMPOSITION %

ELEMENT C Si S P Mn Ni Cr Mo v Cu *RE *CE
Minimum 0.000 | 0.000
Maximum 0.25 0.60 | 0.045  0.040 = 1.20 | 050 | 0.50 020 | 0.03 0.30 1.530 | 0.649

HEAT NUMBER (QTY ACHIEVED
8053 20 0.16 | 0.31 0.01 0.01 1.03 0.21 | 0.013 = 0.008 | 0.001 | 0.001 0.233 | 0.350

80E3 20 | 017 039 | 0.01 0.01 1.13 0.20 | 0.003 = 0.008 | 0.001 | 0.001 0213 0374
80E6 20 018 | 037 | 0.01 0.02 1.09 = 0.19 | 0.001 @ 0.008 | 0.001 | 0.001 0.201 | 0.376
80H1 20 017 | 037 | 0.01 0.02 1.15 0.21 | 0.034  0.008 | 0.001 | 0.001 0.254 | 0.384
80K7 20 0 017 | 031 0.01 0.01 1.08 = 0.20 = 0.001 ' 0.007 | 0.001 | 0.001 0.210 | 0.365
80N3 20 017 | 034 | 0.01 0.01 1.11 0.19 | 0.001 ' 0.006 | 0.001 | 0.001 0.199 | 0.369
80P4 20 0 018 | 031 0.01 0.02 1.11 0.21 | 0.001 ' 0.008 | 0.001 | 0.001 0.221 | 0.381

HEAT TREATMENT:

QUENCHING Temperature raised to 901°C, soaked for 4.0 hours and then water cooled. ~ TEMPERING Temperature raised to 626°C, soaked for 4.0 hours and then air cooled.

MECHANICAL PROPERTIES
SPECIFICATION e T . c— 0Tt 4600 | BENDTEST HARDNESS PROOF LOAD
( MPa )|[( MPa )|  IN 50mm (4d) IN AREA VALUES |AVERAGE ANGLE | D ( HB ) ( )
Minimum 275 485 22 35 16 20
Maximum 655 237
HEAT NUMBER |QTY ACHIEVED

8053 20 | 342 543 34 60 46.54.67 56 162

80E3 20 340 542 34 60 48.56.6¢ 58 165
80E6 20 | 340 540 34 60 50.58.7C 59 167
80H1 20 341 539 34 60 41.56.71 56 166
80K7 20 343 537 34 61 49.55.6¢ 58 164
80N3 20 | 342 535 35 61 47.56.67 57 162
80P4 20 | 344 536 35 61 45.57.77 58 160

REMARKS : OTHER COMMENTS:
1.*RE=Ni+Cr+Mo+V+Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

RADIATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
ISPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY:

CHECKED BY:

2

AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER /
MANUFACTURER'S AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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Canalta= Weld Map / NDT Report

Flow Measurement

Serial No: : D0405978

PUP 1 PUP 2 FITTING

PUP 3

FLG 1 FLG2 |FLG3 FLG 4 FLG S

NS

H

PIPE 1 PIPE 2

WELD 1 WELD 2 WELD 3 WELD 4 WELD 5

PLEASE NOTE:
This drawing may not accurately represent the model ordered, not all points may be applicable.

FLGE

WELD 6

HEAT NUMBERS
FLANGES
FLG1: 180577 FLG2: 180577 FLG3: 180577 FLG4: FLG5: 180577
FLANGE TAP CONNECTIONS HEAT NUMBERS
NIPPLE: ELBOW: FLANGE:
PIPE AND FLOW CONDITIONER
PIPE 1: D05016 PIPE2: D05016 PIPE3: DO05016 FC1:
OUTLETS
N1: 50196 N2: 50196 N3: 50457 N4: N5:
OUTLET NIPPLES
N1: N2: N3: N4: N5:
OUTLET FLANGES / VALVES
N1: N2: N3: N4: N5:
Inspector: : RENZ BALANOBA Date: : 09-Oct-2019

FLG6: 180577

N6:

N6:

N6:

NON-DESTRUCTIVE TESTING

RADIOGRAPHIC TESTING NUMBERS (IF APPLICABLE)
WELD1: 6 WELD2: 5 WELD3: 1 WELD4: 2 WELDS5: 3 WELDG: 4

N1: N2: N3: N4: N5: N6:

WELDER'S STAMP
WELD1: F WELD2: F WELD3: F WELD4: F WELDS5: F WELDG6: F

N1: F N2: F N3: F N4: N5: N6:
OTHER TESTS APPLIED
M POST WELD HEAT TREAT M  MAG PARTICLE I ULTRASONIC
I LiQuiD DYE M 10% HARDNESS ™ 100% HARDNESS " OTHER:
Inspector: : Tyler Hannah Date: : 10-Oct-2019

CA-QC-FMWIWNDT Rev.0

Now-18-2014



MATERIAL TEST REPORT

Date: :DEC 13, 2018

IN ACCORDANCE WITH EN 10204-3.1

SPECIFICATION REFERENCE:

PURCHASE ORDER NO.:027160

2.*CE=C+ [Mn/6] + [(Cr+Mo+V)/5] + [(Ni+Cu)/15]

1.Standard: ASTM A105/A105M
Year: 2013 CERTIFICATE NO.: MTRZH18398
v
Grade: L\
Sy
VENDOR MARK: NS4
2.NACE MR 0175
DATE OF POURING: 2018-12-13
SERIAL NO. DRAWING
(If applicable) DESCRIPTION HEATNUMBER | (=0 ‘o0 | QrY
1 FLANGE 4" 600LBS RF SCH80 WN A105 180577 600
CHEMICAL COMPOSITION%
ELEMENT C Si S p Mn | Ni | Cr | Mo cu | Al *RE *CE
MIN 0.100 0.600
MAX 0350 | 0.350 | 0.040 | 0.035 | 1.050 |0.400 |0.300 [0.120 |0.080 |0.400
HEAT NUMBER | QTY ACHIEVED
180577 600 |0.190 [ 0210 | 0.006 |[0.013 {0930 [0.017 [0.019 [0.008 [0.003 [0.016 | |
HEAT TREATMENT: NORMALIZED AT 900°C FOR 2 HOURS, COOLED IN STILL AIR
MECHANICAL PROPERTIES
%ELONG | °RED.
Y.S. | uTs |’ : HARDNESS | PROOF
SPECIFICATION inS0mm| 1IN | Notch Tough t-46C)J | BEND TEST
(MPa) (Mpa) (4d) AREA otc oug ness(a ) (HB) LOAD
Values Avg. ANGLE |D
MIN 250 | 485 2 30
MAX 187
HEAT NUMBER | QTY ACHIEVED
180577 600 | 307 [ s45 | 325 [ 72 | | | 159/161/163
REMARKS:
1.*RE=Ni+Cr+Mo+V+Cu OTHER COMMENTS:

CERTIFIED THAT:

Manager-Quality Control

1.THE ABOVE GIVEN DETAILS ARE CORRECT

Manufacturer's Autorized Inspector

2.THE MATERIAL CONFORMS TO ABOVE SPECIFICATION

RADIATION

3.THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR

/

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE
ABOVE SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

\/ N

Prepared by:

Checked by:

GU

JIANGWEIZENG
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CERTIFICATE NO. Q20181122205 Pagel/1
i .
DATE OF ISSUE 22.NOV.2018 TLJIN = Steel Corporation
CUSTOMER Canalta Controls Ltd. ]
Jeonju Plant Address
ormATbo o - o INSPECTION CERTIFICATE
COMMODITY SEAMLESS CARBON STEEL COLD FINISHED PIPE 1746 Hoguk-ro, Imsil-eup, Imsil-gun, Jeollabuk-do, Korea
556-805 TEL : 82-63-730-4574 / FAX : 82-63-730-4798
STANDARD ASTM A106 2015 Edition/ A333 2015 Ediiton//
API 5| FORTY-FIFTH EDITION, 2012 EN10204-3.1 B / EN10204-3.2 [ SUPPLIER ILJIN STEEL Corporation
ORDER SIZE QUANTITY Manufacturing Pipe End HEAT REMARK
W/0 TOTAL Process (Type) TREATMENT
NO. (HEAT NO)) MASS LENGTH Grade 1. THE HARDNESS DESCRIBED HEREIN COMPLIANCE WITH NACE MR-
ID oD WT LENGTH PCS *1 *2 *3 0175/MR-0103(MAX.22HRC) 2015 EDITION.
kg / pcs TOTAL(M/T) 2. THERE ARE NO WELDING REPAIR ON PIPES.
1 | SD18110800 | 3.826 inch | 4.500 inch | 0.337 inch 20 ft 88 22 11.986 1760.0 ft CF PEP N ASTM A106 B 3. *R - CHEMICAL COMPOSITION REQUIREMENT FOLLOWS NEXT
- ASTM A106 : TABLE 1 (REMARK B)
(BO5016) ASTM A333 Gr6 - A333 Gr 6 : TABLE 1 (REMARK A)
API 5L X42 (PSL1) - API 5L : TABLE 4 (REMARK b)
4. NORMALIZING TEMP. : ASTM A333 4.3.1.1 ( Min. 815 °C )
5. IMPACT TEST SAMPLE THICKNESS : 5 mm
6. Mn/C RATIO = 6.7% (Spec : Min.3%)
7. THE ITEMS HAVE NOT MEET CLIENT'S REQUESTED SPEC. BUT
AGREED TO BE ACCEPTED : ( SPEC. Ra Ave. 3.2 ym, Max. 4.5 um)
TOTAL 88 22 11.986 1,760 - ACTUAL INNER TOUGHNESS : 2.12 / 1.95 / 2.74 ym
HYDRO TENSILE TEST IMPACT FLATT D s
s CHEMICAL COMPOSITION (%) -STATIC (GAGE LENGTH TesT | MARDNESS| BENDING | e | FLARING | pyyr H;UDRZCT’ I I
l N TEST : 50.0+0.1mm) (ASTM E23) (ASTMEL8)|  TEST TEST TEST ) I I R
%
W/0 D . vs | Ts | EL | Energy W HRB M2
NO. T . PRE- | \width I £ 1
(HEAT NO)) : C|Si|Mn| P|S|Cr[Ni|Mo|Cu|Al| Ti|V|Nb| B|U4|VN| VL| V2 |CEQ oo |SSURE 05% @ Temp 45| [ HRC H=(l+e)/ 5kg X 2m MPa ST N L I
* | EUL @unit Jule |5 pp (e+t/0O.D) Temp: °C | Temp: °C x s | :
*4 | X100 *R | X1000 X100 X1000 *»1 *6 | *7 | *8 | *9 *10 psi *P [ MPa| MPa| % *T *L O HV L I £ N
MAX| 23 135| 25| 25| 40| 40 | 15 | 40 80 | 20 10| 0.06 | 0.15 043 2970 | 19.05 99.0 o S E
Spec. EC uT N
MIN 10 | 29 5 290 | 415 | 237 7 63.21 T S
1 | SD18110800 | LA |17 |25 |114| 6 |5 10| 4 |1 | 7 |28 |2 [30|1 [03]03]003]003 0.40
(D05016) BA |17 [ 27 |112| 5 4 |11 | 4 1 8 |27 |2 |28 3 (01]|03|0.04 (003 0.40
PA |17 |27 {1156 |5 |11 |4 |1 |8 |25| 2 [27] 1 |o1]|03|003]003 0.40 375 | 514 | 359 83 816
*G *G *G *G *G *G
17 | 27 |116 | 6 51111 ] 4 1 8 |25 |2 |27 2 (02]03|0.03 (003 0.40 375 | 517 | 353 82 82.0
78 81.9
*1 - NF : Normalizing Formina / HF : Hot Finished / *4 - LA : Ladle Analysis / BA : Billet Analysis / PA : Product Analysis *10 - UT : Ultrasonic Test / EC : Eddy Current Test /
CF : Cold Finished *5 - Cu+Ni+Cr+Mo+V MT : Maanetic Particle Test/ EM : Electro Maanetic Inspection
NOTE *2 - BEP : Bevelled End / PEP : Plain End *6 - Nb+V *P - Tubular or Plate Type of ASTM E8 Fiq.12
*3 - A1 As Rolled / SRA : Stress Relieved Annealina *7 - Nb+V+Ti *F - Full Section Tvpe of ASTM E8 Fia.11
Q+T : Quenched & Tempered / N+T : Normalized & Tempered *8 - Cr+Ni *G - Good / *L - Lonaitudinal / *T - Transverse

N :

Normalized / Iso : Isothermal Annealina

*9 - C+Mn/6+(Cr+Mo+V)/5+(Cu+Ni)/15

Third party Section

@ WE HEREBY CERTIFY THAT THE MATERIAL HEREIN HAS BEEN MADE AND TESTED IN ACCORDANCE WITH ABOVE SPECIFICATION AND THE

RESULTS OF ALL TEST ARE ACCEPTABLE
@ THE QUALITY SYSTEM OF OUR WORKS HAS BEEN ASSESSED AND REGISTERED AS MEETING THE REQUIREMENS OF ISO 9001, ANY WELDING

HAS NOT BEEN PERFORMED ON THE MATERIAL
4 THIS CERTIFICATION IS INTENDED ONLY FOR PRODUCTS LISTED. MODIFICATION TO OR UNAUTHORIZED USE OF THIS CERTIFICATION IS

STRICTLY PROHIBITED. OFFENSES MAY BE REGARDED AS FORGERY OF DOCUMENTS AND BE SUBJECT TO CRIMINAL PROSECUTION.

Manager of Q.M Dept.:

YOUNG KYU SEO
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3/4X11/2.36 CL 6000 FS THREADED
A105N ?i il
REVIEWED
By Daniel Fielder at 4:14 pm, Jan 11, 2018
Page 3 of 3
Sold To:
“NUCLEAR PRODUCTS
Manufacturer of Piping and Pressure Vessel Components
4404 Haygood St - Houston, TX 77022 MTR#: 335,250
Phone: 713-695-3633 Fax: 713-695-3528
A Baonney Forge Company PO#:  CI-17-737
Sales Order #:  C001711221 Date: 11/03/2017

This produet has not come in direct contact with mercury or any of

its compounds, ner with any mercury-containing device employing

a single boundary of containment. No welding performed.
Certified Material Test Report

We certify that the contents of this report are correct and Heat Code: 50196
accurate, and that ali test results and operations performed by

WFI or its subcontractors ate in compliance with the material

specification and requirements of the referenced code or

standard, and that the material conforms to the dimensional

requirements of the order. This document is in accordance

with EN10204 3.1,

Material: AISAIOSN 14

ftem Q:lantitj Description
9 36-11/2 X 3/4 6M THP .
A/SATOSN
10 FLT X 3/4 6M THP
A/SAT05N
Chemical Composition
Ladle c Co CR cu MY MO No NI
0.2000 0.002 0.04 0.03 1.050 0.003 0.014 0.020
P s ST v
0.005 0.019 0.270 0.003
Carbon Equivalency:  Ladle 0.39
Product c Cr Cu Mn Mo Ni P 5
0.0000 0.00 0.00 0.000 0.000 0.000 0.000 0.00C0
8i v .
0.000 0.000
Tensile PSI Yield PSI Elong % RA % Hardness
Product - 71,610 47,449 36.85 57.04 135 BHN 135 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEA[‘#D117358IBONNEY
FORGE (USA) - LOT#50196

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR OR FOR 1/2 HOUR PER 1" OF THICKNESS,
WHICHEVER IS GREATER, & THEN AIR COOLED, THIS PROCESS IS IN CONF ORMANCE TO ASTM AI05/A350
NORMALIZING REQUIREMENTS.

1. IN ACCORDANCE WITH ANSUNACE MR0175 /180 151562015

Marie Dehmer
Quality Assurance Representative
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O# 110524P Iltem#
97

NUCLEAR PRODUCTS

Manufacturer of Piping and Pressure Vessel Comnponents

4404 Haygoad St - Houston, TX 77022
Phone: 713-695-3633 Fax: 713-695-3528
A Bonney Forge Campany

This product has not come in direct contact with mercury ot
any of its compounds, nor with any mercury-containing

1X3-36 CL 6000 FS THREADED PIPET
ATOIN LREVIEWED }

By Virglynn Manliguez at 8:06 am, Dec 17, 2018

MTR#: 351,635

Date: 11/02/2018

‘deviceremploying a single-boundary of contuinment—No
welding performed.
We certify that the contents of this report are correct and

accurate, and that all test resulis and operations performed

by WFI or its subcontractors are in compliance with the
material specification and requirements of the referenced
code or standard, and that the material conforms to the

dimensional requirements of the order. This document is in

accordance with EN10204 3.1.

Material:  A/SAL05N 14
Item Description
14 36-3X16MTHP
A/SALOSN
Chemical Composition
Ladle c Co CR cu
0.2000 0.602 0.03 0.03
P s ST v
0.003 0.C19 0.230 0.003
Carbon Equivalency: Ladle 0.38
Product B c Co cr
0.0002 0.1870 <0.001 0.03
Ni P s si
0.016 0.003 0.013 0.251
Carbon Equivalency: Product 0.38
Tensile PSI Yield PSI
Product 76,033 51,933

Certified Material Test Report

Heat Code: (50457
MO NB NI
0.004 0.012 0.020
Mn Mo Nb
1.0%0 0.007 0.014
RA % Hardness
65.84 144 BHN 144 BHN

MILL/COUNTRY OF ORIGIN: ARCELORMITTAL (CANADA) - HEAT#D 123045/

BONNEY FORGE (USA) - L.OT#50457

PARTS ARE NORMALIZED AT 1650°F FOR A MINIMUM OF 1 HOUR ©:R FGR 1/2 HOUR PER 1* OF THICKNESS, WHICHEVER
IS GREATER, & THEN AIR COOLED. THIS PROCESS 15 IN CONFORMANCE TO A5TM A105/A350 NORMALIZING

REQUIREMENTS.

1. IN ACCORDANCE WITH ANSIINACE MRO175/1SO 15156-2015 & ISQ 17$45/MR0103-2015

Marie Dehmer
Quality Assurance Representative


Fdelacruz
Highlight
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Canalta= Final QC Checksheet

Flow Measurement

Serial D0405978 Top Housing Serial: T0403814
FITTING VISUAL TESTS
M TAGS CORRECT M WATER DRAINED OUT M ALL HEAT NUMBERS CORRECT
M PAINT / FINISH PASSES ¥ PAPERWORK M OUTER END FLANGES / THREADING
M RUST INHIBITOR M FITTING CLEAN AND FREE OF DEBRIS

SEAL MATERIAL INSTALLED

CHNBR < TEFLON ¢ NONE ™ NOTCHED

RETAINER INSTALLED

CTYPE'K CTYPE'H ¢ BONDED PLATE < NONE

ORIFICE PLATE INSTALLED

MATERIAL: <316 SST ¢ 304 SST
BORE SIZE: 2.000 HEAT NO: 21800126
EDGE SHARPNESS (AGA2.4.2): < PASS ¢ FAIL

METER RUN VISUAL TESTS
M TAGS CORRECT M WATER DRAINED OUT M ALL HEAT NUMBERS CORRECT
M PAINT / FINISH PASSES M RUST INHIBITOR V OUTER END FLANGES / THREADING
V VANES SECURED M METERRUNSTRAIGHT ™ PIPE LENGTHS CHECKED
V RADIOGRAPHIC TESTING APPLIED ¥ T.0.L PLACED PROPERLY ™ RUN CLEAN AND FREE OF DEBRIS
VANE TYPE INSTALLED
HEAT NO.: JS262

 FLOW CONDITIONER € VANE ¢ NONE
CPINSTYLE & FLANGE STYLE

SHAFT ORIENTATION

ORIENTATION: € RIGHT CLEFT DUAL ¢ NA

DUAL CHAMBER CHECK

M ACCESSORY BAG

SEAL PROTRUSION INSIDE THE BORE (no seal protrusion is allowed): @ PASS ¢ FAIL
PLATE WITH SEAL RUNS SMOOTHLY WITHOUT CUTTING OR BUCKLING: < PASS ¢ FAIL
PLATE CARRIER AND VALVE CARRIER RUN WITHOUT OBSTRUCTION: < PASS ¢ FAIL

BLIND FLANGE HEAT NUMBERS

FIRST HEAT NO.: SECOND HEAT NO.:

METER RUN AND/OR FITTING MEET OR EXCEED CANALTA STANDARDS AND CUSTOMER APPROVED DRAWINGS

Inspector: ED/PAK/MDC Date: 22-Oct-2019

CA-QC-FM-FQC Rev. 5 Jun-02-2015



REVIEWED

By Daniel Fielder at 2:16 pm, Oct 07, 2019

)

A

MATERIAL TEST REPORT
IN ACCORDANCE WITH EN

10204 - 3.1

DATE: 17-06-2019

PURCHASE ORDER NO. PO026155

COMPANY NAME & ADDRESS:

M/S ACCURA INDUSTRIES

15 C1,10TH STREET
GANAPATHYPUDUR,COIMBATORE-641006
TAMILNANU,INDIA

SPECIFICATION REFERENCE:

1. STANDARD: ASTM A240

CERTIFICATE NO.: AI/TC/864

GRADE: SS316

YEAR: 2013

DATE OF POURING

2. NACE MR 0175

VENDOR MARK : A

SERIAL NO. (If applicable) DESC!

RIPTION

DRAWING RI

PART NO.

QUANTITY

O-PLT 2"X1/8" Various Bores, 316SS 3 ]260DC13-316-XXXX-125 210
O-PLT 3"X1/8" Various Bores, 316SS 3 [360DC13-316-XXXX-125 200
O-PLT 4"X1/8" Various Bores, 316SS 3 ]460DC13-316-XXXX-125 247
O-PLT 6"X1/8" Various Bores, 316SS 3 [660DC13-316-XXXX-125 10
CHEMICAL COMPOSITION %
ELEMENT C Si S P Mn Ni Cr Mo \4 Cu *RE *CE
Minimum 10.00 ]16.00 {2.00 28.00 (4.27
Maimum 0.08 [1.00 0.03 0.045[2.00 [14.00118.0013.00 35.00 [5.55
HEAT NUMBER QTY ACHIEVED
21800126 210 (0.02 |0.23 |0.004 |0.037 [1.22 ]10.03 (16.45 |2.05 28.53 ([4.59
21800126 200 (0.02 |0.23 |0.004 |0.037 [1.22 ]10.03 (16.45 |2.05 28.53 ([4.59
21800126 247 (0.02 |0.23 |0.004 |0.037 (1.22 ]10.03 (16.45 |2.05 28.53 (4.59
21800126 10 [0.02 |0.23 [(0.004 |0.037 (1.22 ]10.03 (16.45 |2.05 28.53 (4.59
0.00 (0.00
0.00 (0.00
0.00 (0.00
HEAT TREATMENT: SOLUTION ANNEALED
MECHANICAL PROPERTIES
SPECIFICATION Y.S. uTsS % ELONGATION IN |% REDUCTION IN NOTCH TOUGHNESS  |BEND TEST HARDNESS PROOF LOAD
50mm (4d) AREA J @t °C)
(MPa) (MPa) VALUES  |AVERAGE [ANGLE D (BHN) ( )
Minimum 205 [515 40 50
Maximum 215
HEAT NUMBER QTY ACHIEVED
21800126 210 (336 |601 55 147-150
21800126 200 (336 |601 55 147-150
21800126 247 (336 |601 55 147-150
21800126 10 |336 |601 55 147-150
REMARKS : OTHER COMMENTS:
1. *RE=Ni+Cr+Mo +V + Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

[CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR RADIATION.
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE
SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY:

5

wtl&m

CHECKED BY:

K Nl t i

e 2he by

AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / MANUFACTURER'S
AUTHORIZED INSPECTOR

CA-QC-FM-MTR

Rev. 2

24-Nov-14
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FMNTER BT SRR A 7

JIANGSU STEEL GROUP CO.,LIMITED

5 JSSG201903017007D

Bi & iF BA fi (TEST REPORT)

By Daniel Fielder at 10:30 am, Aug 28, 2019

LREVIEWED

T # BA7 CUSTOMER APS Machining 74 R4 H PRODUCT STAINLESS STEEL ROUND BAR AR
B POLISHED
WCHEARL PURCHASER | APS Machining R 5 CUSTOMER'S NO. HD100289 DELIVERSTATE
AT M 455 CUSTOMER ORDER —
BAARHE SPECIFICATION ASTM A276-06 NO
&R HHA DATE OF ISSUE 2019.04.17 A2t I #0 DATE OF DELIVERY 2019.04.17
. LR B IR o
- P T 224 CHEMICAL COMPOSITION % $7 {954 TENSILE TEST
- BEN
(KRS HEAT ANALYSIS) (G.L=L3) *02 | AR B kb
. DESCRIPTION D
. = s F.M. HARD | 2
A . : Tk TES
HEAT C i Mn P S NI cr Mo i N lcu EL  [(Kg/m) NESS
NO.  [TYPE - SIZE Qty(Kgs) S. T.S. T
. %
100%  [100% [100% (100%  [100%  [100% [100% [100% [100% [100% 100% MPa
3 316L yS257 1>’ 120 0.024 0.75 1.69 0.027  [0.001 10.03  [16.52 [2.01 |- |- 208 521 35
4 316L Is258 |2 202 0.026  0.65 1.81 0.023 0.001 [10.17 [621 P.03 |- | L P11 535 35
5 316L 5259 [2.75" 287 0.025  |0.65 .82 0.024 [0.001 (1011 {16.17 .05 |- L - P12 537 35
6 316L 5260 |4.75” 597 0.027  0.67 [L.74 [0.027 0.001 {1001 1623 p.05 e | L R12 537 35
7 316L IS261 5.0 1707 0.028  p.66 (175 0.027 0.001 [10.07 (1627 b.O7 b L. Lo 213 535 35
8 316L Js262  [6.25” 1222 0028 065 (172  0.025 [0.001 [10.12 1657 P04 | | L 218 545 35
9 316L S263 18,57 1124 0.029 054 .65 0.021 0.001 1002 [678 P11 |- S T T 545 35 p
7 \
10 | 336L fs264 11075 [1543  0.022 [0.68 (.77  10.026 0.001 [10.12 (1658 [2.01 |- 218 545 = [35 /- A Y
?‘U 5E ﬁ : : ffii‘u{ 5
) [ -H= -~
SURVEYOR TO gj 4@ AT i 4% IR BRI AT 3 A IO, T4 AT A TR T ,f rr :
VR i S - l ."IE This product has been manufactured and tested accordingly, | hereby certify 1] ct}u i}‘{}"ﬂ d 1‘*»‘ o DEPT o 1;‘“
- | /s B
QCMANAGEE'];) & e K u.i\ﬁ{ﬁu 2’1“ v

;

o
rpaoumi™
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Canalta= Heat Treatment Data Sheet

Flow Measuremenl
Company

Treatment Type: Meter Tube Date: Oct-07-2019
Furnace Record Number: 191007 Operator: Tyler Hannah
Component Description
1 BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.
M.T.
1

Qty 10 Diameter 2.375 Thickness 0.218 Material A216WCB Length 48" Weight 825.Lbs
2 NWP RP#23033#1. 460RFDC80. D0405960, D0405978.
M.T

Qty 6  Diameter 4.5 Thickness 0.337 Material A216WCB Length 91" Weight 728.Lbs
3

Qty Diameter Thickness Material Length Weight
4

Qty Diameter Thickness Material Length Weight
5

Qty Diameter Thickness Material Length Weight
6

Qty Diameter Thickness Material Length Weight
Z

Qty Diameter Thickness Material Length Weight
Instruction
Ramp Up: 600°F > 1150°F @ Max 600°F/Hr
Hold For: 30Min @ 1100°F to 1200°F
Ramp Down: 1150°F | 4 600°F @ Max 600°F/Hr

Additional Requirements:

« Job number and description required on heat treatment charts along with the operator's signature & date.

« Reporting of thermocouple attachment method and location, and verification of furnace thermocouple calibration is required.

« A sufficient number of thermocouples shall be located to control and maintain uniform distribution of temperature on all vessels and parts.
Thermocouples shall be directly attached to the item or provision shall be made for thermocouple placement at bottom, centre and top of the furnace
charge in accordance with the ASME Code.

« If Capacitator discharge welding is used to attach thermocouples an ASME Section IX welding procedure is required ( WPS qualification is not
required ), and the energy output must be limited to 125 Watt-Seconds. No other welding is permitted on vessels or parts.

[0.5 X Capacitance in farads X Voltage2 = W-Sec.]

TC Location: Furnace diagonals & center.
TC Attachement Methode: Direct Contact

Furnace Operator Signature: Date: Oct 09, 2019

Q.C. Inspector Signature: Date: Oct 09, 2019




\/

Canalta Heat Treatment Chart | Furnace Record Number: 191007

1300 1~

1200

1100

1000

900

800

Farenheit

700

600

500 A

400 A

TC1 —FTC2 —TIC3

300 —— T — T T 7T

60 120 180 240 _ 300 360 420 480
Minutes

Holding Time: 150 Minutes
Operator: Tyler Hannah Date: Oct-07-2019

Recorder: OMEGA OM-DAQPRO-5300 Serial No. 7014168

Content

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

Furnace Operator Signhature: : _ Date: Oct 09, 2019

Q.C. Inspector Signature: Date: Oct 09, 2019




®Industrial Services

MAGNETIC PARTICLE EXAMINATION REPORT

2507 - 84 Avenue. Edmonton, Alberta T6P 1K1
Phone (780) 417-7777 Fax (780)417-1185

1151 Canada Inc.
CLIENT; CANALTA CONTROLS DATE: 8-Oct-19 PAGE: 1 OF 1
INVOICE ADDRESS: Red Deer, AB WORK LOCATION: Red Deer, AB MT - 50191885-01JC
EXAMINATION STANDARD: ASME V Article 7 - 2017 ACCEPTANCE STANDARD: ASME B31.3 - 2016
TEAM PROCEDURE: MT.ASME.EDM.1R3 EXAMINATION OF: NWP INDUSTRIES TEAM JOB NO.: 5019 1885
460RFDC80 BRANCH NO.: 5301
SURFACE CONDITION: ASGROUNE [ MACHINED 1 pAINTED [0 saND BLAST BASE METAL AS WELDED PONO.: 30457
MATERIAL: PL THICKNESS: Not Supplied TEMPERATURE: 21 °C RP NO.: 23033 #1
TEST EQUIPMENT AND MATERIALS: -
EQUIPMENT MODEL AND SERIAL NO. MAGNETIZING CURRENT TEST MEDIUM/CONSUMABLES MANUFACTURER /BATCH NO./CONCENTRATION
DC YOKE Electro Spec ESX Ferrous, Serial#7708- 4AMP AC WET VISIBLE Black Particles - - Magnaflux 7HF
DAILY LIFT TEST 10 bs. SN: A511 Status:  Pass | [] OC ] DRYPOWDER Batch# 03109
WHITE UGHT Shop Hi Intensity Fluorescent [0 N/A(Permanent Magnet) CONTRAST PAINT White Contrast - - Magnaflux WCP-2
LIGHT INTENSITY > 100 foot candles CONTINUOUS WET FLUORESCENT Batch# 04093
[l BLACKUGHT [J RESIDUAL [ SETTELMENT TEST
BLACK LIGHT INTENSITY BEFORE EXAMINATION: ;,lw/CM2 BLACK LIGHT INTENSITY AFTER EXAMINATION: HW/CMZ WHITE LIGHT/BACKGROUND: 120fc °
Wet / Black Magnetic Particle Inspection Performed on:
02,1" & 04,3/4" TOL'S
MT # Size # Control # - Welder Status
MT-1 1" TOL D0405960 F Accept
MT-2 3/4" TOL v F Accept
MT-3 3/4" TOL v F Accept
MT-4 1" TOL D0405978 . F Accept
MT-5 3/4" TOL v F Accept
MT-6 3/4" TOL v F Accept

All above Listed Welds are in Accordance With The Examination / Acceptance Standards

TECHNICIANS:
INTERPRETATION S IN ACCORDANCE WiTH THE ABOVE MENTIONED STANDARDS, TO THE BEST OF MY PROFESSIONAL ABILITY

(PRINT):  James Coffin CGSB/SNT LEVEL: Il REG. NO.: 11281 (SIGN): P
(PRINT):  Craig Olsen CGSB/SNT LEVEL: [ REG. NO.: 12504 (SIGN): =~

THE ABOVE REPRESENTATION IS A PROFESSIONAL OPINION. FINAL INTERPRETATION IS THE RESPONSIBILITY OF THE CLIENT. § HAVE READ AND AM IN FULL AGREEMENT WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE:  (PRINT): /e Bt sarh (SIGN):

%y”r /9'

A026 MPE R4



“Industrial Services

154 Canada lac.

ISO 9001: 2008

HARDNESS TESTING REPORT

2507 - 84 Avenue, Edmonton, Alberta T6P 1K1
Phone (780) 417-7777  Fax; (780) 417-1185

CLIENT: Canalta Controls DATE: 2019-10-08 PAGE: 1 OF 1 HT 50191885-02 CO
INVOICE ADDRESS: Red Deer Shop WORK LOCATION: Red Deer
EXAMINATION STANDARD: ASTM A1038 ACCEPTANCE STANDARD: ASTM A1038
TEAM PROCEDURE: HT.EDM.2 R7 EXAMINATION OF: NWP INDUSTRIES TEAM JOB NO.: 5019-1885
460RFDC80 BRANCH NO.: 5301
SURFACE CONDITION: AS GROUND [ MACHINED [ PAINTED []  SHOT BLASTED 1  BASE METAL [l ASWELDED RP #.: 23033 #1
PO #.: 30457
TEST EQUIPMENT AND MATERIALS:
SCALE INSTRUMENT: Krautkramer INSTRUMENT CALIBRATION DUE DATE: Mar. 21 2020 COMMENTS:
BRINELL
[ ROCKWELLSB MODEL: Mic-10 CALIBRATION BLOCK: SN 156161 - 63.3 HRC
[J ROCKWELLC
1 VICKeRs SERIAL No.: 1-1228 MANUAL / DIGITAL READINGS: DIGITAL
[ otHER
TEST No. SPOOL/LINE No. WELD No. DIAMETER | THICKNESS WELDER(S) BAR PM (P) HAZ (P) WELD | HAZ(F} PM (F) ACC. REJ.
HT -1 D0405960 X-9 4" 8.56mm F n/a 171 174 189 184 191 Accept
HT -2 D0405678 X-3 4" 8.56mm F n/a 168 176 182 168 175 Accept
TECHNICIANS . AO44 HTE R1
INTERPRETATION IS IN ACCORDANCE WITH THE ABOVE MENTIONED STANDARDS, TO THE BEST OF MY PROFESSIONAL ABILITY T
(PRINT): Craig Olsen CGSB/SNT LEVEL: | REG. NO.: 12504 (SIGN): /
(PRINT):  James Coffin CGSB/SNT LEVEL: it REG. NO.: 11281 (SIGNY): G
Z
THE ABOVE REPRESENTATION 1S A PROFESSIONAL OPINION, FINAL INTERPRETATION 1S THE RESPONSIBILITY OF THE CLIENT, | HAVE READ AND AM IN FULL AGREEMENT WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE: (PRINT):

qsos [ladio b

(SIGN):




2507 - 84 Avenue, Edmonton, Alberta T6P 1K1

N’

RT-5019-1871-05TT

T E A M ®Industrial Services RADIOGRAPHIC EXAMINATION REPORT Phone (780) 417-7777  Fax: (780) 417-1185
: B Tisi Canada inc.
150 9001:2008
CLIENT: Canalta Controls INVOICE ADDRESS: Red Deer, Ab DATE: Oct-04-2019 TEAM JOBNO. _ 5019-1871 |
WORK LOCATION: Red Deer, AB TEAM PROCEDURE: RT.ASME.EDM.1 R2 Branch # - 5301
EXAMINATION STANDARD: ASME V Article 2 - 2017 ACCEPTANCE STANDARD: ASME B31.3 NFS -2016 PO#.: 30436
EXAMINATION OF: Nwp RP# 23033-1
460RFDC80 PAGE: 5 OF 5
DEFECT LEGEND: UC - UNDERCUTTING P - POROSITY FM- FILM MARK TECHNIQUES TYPE OF ENERGY: 1r192 30Ci INTENSIFYING SCREENS In mm 0,35 frt, /0,25 bek, Pb
IF - INCOMPLETE FUSION S-51AG 1C - INTERNAL CONCAVITY CR- CRACK EXPOSURE VIEWING PHYSICAL SIZE: 3.2 mm FILM PER CASSETE: 1 FILM MANUFACTURER: Agfa
1P - INCOMPLETE PENETRATION BT - BURN THROUGH LC- LOW COVER AB - ARC BURN 1 SINGLE WALL | _ 3. SINGLE WALL I TYPE: iSO 19232_EN Wire WELD MATERIAL: €5
EP - EXCESSIVE PENETRATION SH - SHRINKAGE HB - HOLLOW BEAD 2. DOUBLE WALL | _ 4. DOUBLE WALL
RADIOGRAPH IDENTIFICATION RADIOGRAPH GEOMETRY RADIOGRAPH RESULTS
INTERPRETATION
WELDID WELD SIZE LOCATION WELDER Technique | EXPOSURES | WELDDEPOSIT | BASEMATERIAL | REINFORCE | SOURCE-OBJECT | OBIECT-FILM FILM 1 Size 1-SLIGHT, 2 - MEDIUM, COMMENTS STATUS
PER WELD THICKNESS THICKNESS THICKNESS DISTANCE DISTANCE 3 - SEVERE
x-1 4" sch 80 D0405978 ¥ 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-2 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
X-3 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-4 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-5 4" sch 80 D0405978 1 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
X-6 4" sch 80 D0405978 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-7 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
%-8 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
x-9 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /150-C3 | 10-FE-EN Accept
x-10 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1SO-C3 | 10-FE-EN Accept
x-11 4" sch 80 D0405960 13 2/3 3 0.462" 0.337" 0.125" 4,29" 0.462" D4 /1SO-C3 | 10-FE-EN S-1 Accept
x-12 4" sch 80 D0405960 F 2/3 3 0.462" 0.337" 0.125" 4.29" 0.462" D4 /1S0-C3 | 10-FE-EN Accept
INTERPRETATION IS IN ACCORDANCE WITH THE ABOVE MENTIONED STANDARD, TO THE BEST OF MY PROFESSIONAL ABILITY
Ted Todd TECHNICIAN {SIGN}:, /Z—QZ w CGSB/SNT Lv: II REG NO. 4056 ASSISTANT: J Coffin

TECHNICIAN (PRINT):

THE ABOVE REPRESENTATION IS A PROFESSIONAL OPINION, FINAL INTERPRETATION IS THE RESPONSIBILITY OF THE CLIENT. | HAVE

AND AM IN FULL

T WITH THE CONTENTS OF THIS REPORT.

CLIENT REPRESENTATIVE (PRINT):

?/{/ & _HA AANS
4

CLIENT REPRESENTATIVE {SIGN):

pATE LA -07 -2 0/ :?

b e K

[

-

A021 RE R5




Canalta=

Flow Measurement
A Canalta Controls Company

Certificate of NACE Compliance

Company Name: NWP Industries LP
Purchase Order No.: 746211
Canalta Sales Order No.: SO027111

Serial Number (s): D0405960, D0405978

All Canalta parts conform to the general requirements as specified in NACE Standard
MRO175/ISO 15156:2009. All wetted internal parts conform to AISI 4130 or AISI 316.
External parts conform to the requirements of AlSI 1018.

The undersigned certifies that the above statements are true and accurate.

;\Nﬁtr
f ;§\ LORSFEEA?W
: 770 s
./% %\ iﬁ‘l : _ this_ 24  Dayof October .2019

Steven Nielsen ino \ A
Mechanical Engineer % Z 85T 1988 /

Canalta Controls Ltd. ™ @EA_SM\5‘)‘/£

Ty

Tel.: (403) 342.4494 | Toll Free: 1-855-CANALTA | Fax: (403) 346.7110 | Web: www.canaltaflow.com
6759 65" Ave,, Red Deer, AB T4P 1X5 CANADA




Certificate of Calibration / yov 23 201
J

Harvie Instruments Ltd. Certifies that this instrument was calibrated using measurement standards
traceable to the National Research Council, Institute for National Measurement Standards, the National
Institute of standards and technology, or derived from accepted values of natural physical constants.

Certificate No: 18570

Pressure Standard #1 TB-1 Hydraulic Dead Weight Tester 573

Client: NWP Industries LP Date: November 23, 2018
Cal Due: November 22, 2019
Device: Wet Pressure Gauge  Marsh
Serial #: NWP 10000-18 Device Accuracy Rating
Pressure Range: 10,000 PS| 1.00 % of Full Span

Final Comparison Results

Standard | Gauge | Deviation
Step# | % Scale PS] PS| Pg % Span

1 0 0 0 0 0
2 10 L0001 SO RE0 -30.0 -0.3
3 20. 01720000 118650 -35.0 -04
4 40 4,000 | 3,980.0 -20.0 -0.2
5 60 6,000 5,995.0 -5.0 -0.1
6 c{CEFE R P e R R )
7 100 10,000 9,950.0 -50.0 -0.5
8 50 5,000 4,985.0 -15.0 -0.2
9 0 0 0 0 0.0

Maximum Deviation 50.0 0.5

ACCEPTED AT STATED ACCURACY
Calibrated / Certified by or under the direct supervision of:

‘SH/J\L/VMB'

J. Vincen&{( L
Calibration Xechnician

Remarks: Txte of AT use - Ton 24, 2009

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

‘ 6879A - 52 Ave
HARV'E Red Deer, AB. Canada T4N 412
Instruments Lid

Ph: 403-347-6001

Proudly Serving Industry Since 1967



Certificate of Calibration /é NOY 28 2018

Harvie Instruments Ltd. Certifies that this instrument was calibrated using measurement standards
traceable to the National Research Council, Institute for National Measurement Standards, the National
Institute of standards and technology, or derived from accepted values of natural physical constants.

Certificate No: 18571

Pressure Standard #1 TB-1 Hydraulic Dead Weight Tester 573

Client: NWP Industries LP Date: November 23, 2018

Cal Due: November 22, 2019

Device: Wet Pressure Gauge  Marsh
Serial #: NWP 10000-19 Device Accuracy Rating
Pressure Range: 10,000 PSI 1.00 % of Full Span

Final Comparison Results

Standard Gauge | Deviation
Step# | % Scale PS] PS] PS| % Span

1 0 0 0 0 0
2 10 1,000 984.0 -16.0 -0.2
3 20 2,000 1,984.0 -16.0 -0.2
4 40 4,000 3,980.0 -20.0 -0.2
5 60 6,000 | 5,970.0 -30.0 -0.3
6 800 8 OOO 179610 -39.0 -0.4
T 100 10,000 ; 10,000.0 0.0 0.0
8 50 ”5,,000 4, 970 0 -30.0 -0.3
9 0 0 0 0 0.0

Maximum Deviation 39.0 0.4

ACCEPTED AT STATED ACCURACY
Calibrated / Certified by or under the direct supervision of:

‘QJ M\]AMM?\

J. Vincen

Calibration Nechnician it
e of Biesy use Marcin 2\, 200\4 .

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration

6879A - 52 Ave
Red Deer, AB. Canada T4N 4L2

Ph: 403-347-6001

Froudly Serving Industry Since 1967




Certificate of Calibration

Harvie Instruments Ltd. Certifies that this instrument was calibrated using measurement standards
traceable to the National Research Council, Institute for National Measurement Standards, the National
Institute of standards and technology, or derived from accepted values of natural physical constants.
Pressure Standard #1 TB-1 Dead Weight Tester 573 JUL 11 2018
Pressure Standard #2 TB-2

Date: June 12, 2018
Cal Due: June 11, 2019

Client: NWP Industries

Device: Wet Pressure Gauge GT
Serial #: NWP 5000-35

Pressure Range:

Device Accuracy Rating

5,000 PSI 1.00 % of Full Span

Final Comparison Results

Standard

Gauge

Deviation

Step# | % Scale ; : . % Span
psi psi psi

1 0 0 0 0.0 i o
2 10 500 470.0 -30.0 -0.60
3 20 1,000 968.0 -32.0 -0.64
4 40 2,000 1,970.0 -30.0 -0.60
5 60 3,000 2,987.0 -13.0 -0.26
B 80 | 4,000 4,000.0 0.0 0.00
7 100 5,000 4,975.0 -25.0 -0.50
8 50 2,500 2,475.0 -25.0 -0.50
9 0 0 0 0.0 0.00
Maximum Deviation 32:0 0.64

ACCEPTED AT STATED ACCURACY
Calibrated / Certified by or under the direct supervision of:

A O

J.Vincent
Calibration Technician »
e o B (se .

A l’{\\‘vt &' 4 C;\’h‘\\o"c

T

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

‘ 6879A - 52 Ave
Red Deer, AB. Canada T4N 4L2

HARVIE

Instruments Lid

Ph: 403-347-6001

Proudly Serving Industry Since 1967



Certificate of Calibration / FEB 07 2018

Harvie Instruments Ltd. Certifies that this gauge was calibrated using measurement standards
traceable to the National Research Council, the National Institute of standards and technology,
or derived from accepted values of natural physical constants.

Pressure Standard #1 TB-1 Dead Weight Tester 573
Pressure Standard #2 TB-2

Client: NWP Industries

Device: Wet Pressure Gauge GT
Serial #: NWP-5000-40
Pressure Range: 5,000 PSI

Date: February 6, 2019
Cal Due: February 5, 2020

Device Accuracy Rating
1.00 % of Full Span

Final Comparison Results

Step# | % Scale Stand.ard Gauge Devia_tion % Span
psi psi psi

RIS i o v el U e s U idles.
e R 10.0 i oAl
EEEEE o e 997.0 | -30 -0.06
o 0 e 2008 fggs e a0l e -0.02.
e i s o) 58,000 ¥*2,9971_07 =90 -0.18
b el 2800 4600 | 39700 | 00 e S e -0.60

e e R 4966.0 | -34.0 -0.68 %
5 || 50 | 2860 240807} 20 004
9 0 0 0 0.0 0.00
Maximum Deviation 34.0 0.68
ACCEPTED AT STATED ACCURACY
Calibrated / Certif] ed by or under the direct supervision of:
J.Vincent
Calibration T&chnician
TR e OF 8ry USt oo, 20

Remarks: New Gauge

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

) HARVIE (

Instruments Lid

Proudly Serving Industry Since 1967

6879A - 52 Ave
' Red Deer, AB. Canada T4N 4L.2

Ph. 403-347-6001




Issuing Authority: QA/QC Manager

Date of Issue: June 14, 2016
Rev Status: 3

INDUSTRIES LP

Quality Control

FORM-Certificate of Calibration Form

Page 1

7;

NWP Industries LP. Certifies this instrument was calibrated using measurement
standards traceable to the National Research Council, Institute for National
Measurement Standards./L

SEP 27 2018

Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: /(97‘18[{40

Date:

Sepr- 1978

Cal Date:

Sepr. 19/18

Device: b i Device Accuracy Rating
Serial #: NWP-600-7 1.0 % of Span
Pressure Range: O - 600 PSI
Final Comparison Results
Step # % Scale Ep)g Gggglqe De;gilzlon % Span
1 [0 J7.5 Yl Q.7 M5
2 20 1)9.2 /20 .8 15
3 30 179,71 180 3 0S5
4 Y40 aA.7 N0 -3 0S5
5 &0 499.8 300 3 20D
6 __ 40 360 360 o o
7 20 HW 430 o o
8 B0 440 490 Js) d
9 90 533.4 54d /.3 2
10 /00 5986 __ 600 o] )
Maximum Deviation 2.7 Y5
Temperature Range: °C / °F — choose applicable
Temperature Bath Recorder Deviation

*Note needs to be * 1°C or + 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of-

Nt

Calibration Technician

Remarks:

Date of first use: 7 /1 \| 2 0N




Issuing Authority: QA/QC Manager

Date of Issue: June 14, 2016
Rev Status: 3

©

INDUSTRIES LP

Quality Control

FORM-Certificate of Calibration Form

Page 10of1

NWP Industries LP. Certifies this instrument was calibrated using measurement
standards traceable to the National Research Council, Institute for National

Measurement Standards. SEP 27 2018
Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: &73 BMO
Date: 2ep.19/18
Cal Date: SEPT 19/19
Device: \WErT (rol6e Device Accuracy Rating
Serial #: NWP-600 -9 1.0 % of Span
Pressure Range: O - Lod PSI
Final Comparison Results
Step # % Scale gg{ Gggg';e De;lg?on % Span
2 20 [/8.8 /30 1. 2
3 30 128.7 /80 |3 c A
4 4D 238.0 Q40 L4 23
5 &0 298.7 300 1.3 .33
6 ¥ 258.5 360 ).5 25~
7 70 ~417.% 430 a7 4S5
i i VAT
3 . 5 ’ 3 . [ ‘5-
10 /00 59%.3 & 00 0 .
Maximum Deviation 3.7 N/
Temperature Range: °C / °F — choose applicable
Temperature Bath Recorder Deviation

*Note needs to be + 1°C or * 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of:

P e

Calibration Technician

Remarks:

p— T S NS
Date of first use: w20 "ﬁ)\ Xe
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WEEP HOLES
(PRIMARY SEAL FAILURE
ANNUNCIATION)

SECTION A-A
9 10 2°NPT
6 T MALE THREAD
Argus Pressure Switch
(Automatic Reset - Model 'AEF")
ltem Description Item Description
1 Cap 6 Adjusting Screw, Leaf Spring
2 Switch Housing 7 Spring Adjustment Nut
3 Main Stem 8 Microswitch
4 Access Collar 9 Leaf Spring
5 Bottom Sub 10 Locking Screw, Switch Block
1.0 SCOPE

Argus Machine Co. Ltd. manufactures pressure switches (automatic or manual reset) used to make or
break an electrical circuit (an electric motor, a gas engine, etc.) upon sensing either ‘high’ or ‘low’ flow line
pressure. This manual details the procedures for installation, operation and maintenance of Argus
Pressure Switch Models ‘AEF’ and ‘MBF’ which are certified and marked for “Dual Seal” applications
(September 2007).

2.0 GENERAL

The Argus Pressure Switch (automatic or manual reset) is designed to make or break an electrical circuit
(an electric motor, a gas engine, etc.) upon sensing either ‘high’ or ‘low’ flow line pressure. Installation,
operation, and maintenance of Argus Pressure Switches shall comply with procedures as described in
this manual. The Argus Pressure Switch (automatic or manual reset) is designed for:

1) Rated Maximum Operating Pressure of 5000 PSI (34,475 kPa).

2) Ambient temperature range of —50° F (-46° C) to +104° F (+40° C); Switch Housing temperature
range of —50° F (-46° C) to +212° F (+100° C); Process Media temperature range of —-50° F (-46° C)
to +675° F (+357° C);

3) Manufactured for sweet and sour service

4) Certified by CSA and have the NRTL/C mark signifying that they are suitable for use in Canada and
the United States for Class |, Group D, Hazardous Locations (Division 1 and 2), Dual Seal

5) NEMA 4 and 7 enclosure

PRESSURE SWITCH (DUAL SEAL) I\Q:-TEE)%O??)
INSTALLATION, OPERATION, AND MAINTENANCE PF;ge .




3.0 APPLICABLE STANDARDS

Argus Type 'F' Pressure Switches are designed to meet the following standards:

1) ABSA:  CRN No. OF2161.2134
2) ASME:  B31.3

3) CSA: C22.2 No. 30

4) ANSIISA: 12.27.01

5) NACE:  MRO175

4.0 SAFETY

Many routine procedures are potentially hazardous if executed incorrectly or in unsafe conditions,
particularly when toxic/flammable product is present. Caution must be exercised when high temperature
and/or pressure exists in the system. Other precautions should be observed are listed below:

1) Disconnect power supply before opening cap.

2) Avoid getting moisture inside cap; keep all electrical components dry.

3) Pressure Switches must meet the service requirements for the application.

4) Always follow government and site safety regulations.

5) Use of appropriate safety equipment and clothing is mandatory. Eye protection should be used when
operating Pressure Switches.

6) Never Strike the Pressure Switch or attached equipment.

7) Do not stand on the Pressure Switch, or use it as a step.

8) Any fittings or accessories must meet the service requirements for the application.

9) Always use Argus O.E.M. parts for service or repair.

5.0 HANDLING AND STORAGE
5.1 HANDLING

1) Care must be taken to prevent the Pressure Switch from being damaged.

5.2 STORAGE

1) Pressure Switches should be stored in a dry environment and should be left in the original packaging
prior to installation.
2) Thread protectors should remain in place until the Pressure Switch is to be installed.

6.0 INSTALLATION

6.1 GENERAL NOTES

Argus Pressure Switches may be supplied alone or with a CSA approved Argus Wiring Harness
assembly. (Refer to Argus Pressure Switch brochure for more information).

PRESSURE SWITCH (DUAL SEAL) '\g'\e‘-'?gb%of
INSTALLATION, OPERATION, AND MAINTENANCE PF;ge s




On request, Argus technicians can attach the Argus Wiring Harness assembly to the Pressure Switch in
the factory. This eliminates the need to remove the Cap when installing an Argus Pressure Switch in the
field.

Argus Pressure Switches are adjusted through a window in the Bottom Sub (it is not necessary to open
the Cap when adjusting the pressure setting), hidden under the Access Collar.

Argus Pressure Switches are normally supplied with a 2" NPT male threaded connection on the Bottom

Sub. Other connections may be available on special request. Ask your Argus representative for special
application connections.

6.2 INSTALLATION INSTRUCTIONS

1) Every Argus Pressure Switch is shipped in its own cardboard packaging carton and contains an
Installation and Operation instruction sheet (Bulletin No. TB-PS-001). Remove this sheet and verify
that the shipment description at the bottom of the page is correct. This contains information regarding
the Pressure Switch Model Number, Serial Number, factory settings and pressure setting range.
Please keep this instruction sheet for future reference.

2) Check female threads in the flow line fitting for any burrs, dirt, debris, or visible signs of damage
before installing the Pressure Switch.

3) Remove thread protectors from the end of the Pressure Switch as well as the 1/2” NPT port (if
applicable).

4) Check all threads for any signs of damage, dirt or debris.

CAUTION: Do not attempt to install the Pressure Switch if there is any evidence of damage
to any threads.

5) If any of the Pressure Switch threads are damaged, return to Argus for repair or replacement.

6) Apply a thin coat of a suitable thread sealant to male threads and hand-tighten bottom connection into
the female flow line fitting.

7) When placing a wrench onto the bottom sub of the Pressure Switch, avoid contact with threads.

CAUTION: Do not wrench on the aluminum access collar.

8) Tighten with wrench until proper make-up is achieved. If make-up is difficult to achieve, remove the
Pressure Switch and check for any foreign matter, thread damage or galling and repeat above
procedure.

9) Check the female (box) threads on the Switch Housing for damage, dirt or debris. In the event of
serious damage please return the Pressure Switch complete with the instruction sheet and packaging
carton to your Argus representative. Do not attempt to install the electrical conduit if there is serious
damage to the female (box) threads on the Switch Housing.

10) Remove the Cap from the Switch Housing (use a screwdriver in the break-out slots provided in the
Cap if necessary).

11) The male (pin) threads on the electrical conduit must be dry (do not use any lubricant, teflon tape or
thread dope). Feed the electrical wires through the port and screw the conduit into the Switch
Housing female (box) port hand-tight only.

12) Use a pipe wrench on the electrical conduit to tighten it into the female (box) port until proper make-
up is achieved. If this appears to be difficult to achieve, remove the conduit and check for any foreign
matter, thread damage or galling.

13) Attach electrical wires to the Microswitch as per Argus Wiring Instruction sheet (Bulletin No. TB-PS-
002).

PRESSURE SWITCH (DUAL SEAL) '\g'\e‘-'?gb%of
INSTALLATION, OPERATION, AND MAINTENANCE PF;ge Y




Microswitch Manufacturer's Recommended Torgue (Maximum)

Mounting Screws..................... 3 in-lbs
Terminal Screws..................... 4 in-lbs
Panel Mount Bushing............... 4-6 in-Ibs

CAUTION: Tightening mounting screws above 3 in-lbs changes operating characteristics
and increases the possibility of cracking the case. Applying excessive torque to
the terminal screws when attaching the wires may cause damage to the
Microswitch.

14) Install the Cap on the Switch Housing and hand-tighten only. When properly installed, the Cap should

meet the shoulder on the Switch Housing. It is not necessary to wrench tighten the Cap to ensure a
seal.

CAUTION: Do not over-tighten the Cap, as damage may occur.

15) Once installation is complete, the Argus Pressure Switch should be operated two (2) or three (3)

times to verify the factory settings.

7.0 OPERATION

7.1

1)

7.2

1)

2)

3)

4)

OPERATING INSTRUCTIONS

Once installation is complete, the Argus Pressure Switch will trip automatically.
a) Ifitis an automatic reset switch, it will reset automatically when the pressure returns to within
normal operating range.
b) Ifitis a manual reset switch, it will reset when the operator pushes the reset button in top of
the switch.

PRESSURE SETTING

Rotate Access Collar counter-clockwise until it hits the upper shoulder of the Switch Housing. This
allows access to the port in the Bottom Sub. The slotted Spring Adjustment Nut should now be
visible.

Using a flat blade (Standard) screwdriver, insert the blade into one of the slots and rotate the Spring
Adjustment Nut to either increase or decrease the pressure setting as required. Rotating the Spring
Adjustment Nut clockwise increases the set point, counter-clockwise decreases the set point.
Continue adjusting until the desired set point is achieved. Refer to the Argus Pressure Switch
brochure for the available pressure ranges as per the model number.

Rotate the Access Collar clockwise until it hits the lower shoulder of the Bottom Sub. The access port
should now be covered to keep out moisture and debris. (In conditions of severe vibration, the
optional Vibration Lock may be purchased and used. Install the Vibration Lock with the pins in one
slot of the Spring Adjustment Nut prior to screwing the Access Collar down).

CAUTION: Leave the Access Collar in the “down” position after adjustments have been
completed.

The optional Tamper Seal Block may be purchased and used to prevent anyone from tampering with
the set point once it has been established. To use, simply install the Tamper Seal Block with the
capscrew provided into the hole in the Switch Housing. Run a wire through the holes in both the
Tamper Seal Block and the capscrew and fix with a leaded seal. If the seal is broken, tampering may
have occurred and the set point should be checked.

PRESSURE SWITCH (DUAL SEAL) '\g'\e‘-'?gb%of
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7.3 MICROSWITCH REPLACEMENT

If the Microswitch should fail during normal operation it can be easily replaced in the field using the
following procedure:

1)
2)
3)
4)
5)
6)

7)

8)

9)

Make sure that the power supply to the Pressure Switch is turned off.

Remove the Cap from the Switch Housing (use break-out slots in the Cap if required).

Disconnect all of the electrical wires from the Microswitch and tuck them out of the way.

Using a 3/16" T-Handle hexagonal wrench, loosen and remove the Switch Block Locking Screw.

Lift out the entire Microswitch sub-assembly.

Place the new Microswitch sub-assembly in the Switch Housing and tighten the Switch Block Locking
Screw with the 3/16" T-Handle hexagonal wrench.

CAUTION: Do not over-tighten, as damage may occur.

Re-attach all the electrical wires to the Microswitch as they were before. (Refer to Argus Wiring
Instructions Bulletin No. TB-PS-002).

If necessary, make adjustments to the Leaf Spring. Use a flat blade screwdriver to tighten the Leaf
Spring Adjusting Screw clockwise until it shoulders. Turn the Adjusting Screw counter-clockwise
until you hear the Microswitch trip off (approximately 3 turns). Turn the Adjusting Screw 1 1/2 turns
clockwise to set.

Install the Cap on the Switch Housing and tighten until the Cap shoulders with the Switch Housing.

10) Turn on the power supply to the Pressure Switch.

8.0 MAINTENANCE

Argus recommends that a preventive maintenance program be implemented to ensure the longevity of
the Argus Pressure Switch.

1)
2)

3)

4)

5)

6)

Argus recommends that the operator periodically (quarterly) test each Pressure Switch to ensure that
it is working properly.
Tests may consist of a pressure test and verification of unit shutdown.

a) For a Pressure Switch that is set for increasing pressure the operator may close a valve
downstream and check that the Switch trips off at the appropriate set point. If the set point
is incorrect, the operator should adjust it to the original setting. (See 7.2 Pressure Setting).

b) For a Pressure Switch that is set for decreasing pressure the operator may close a valve
upstream and check that the Switch trips off at the appropriate set point. If the set point is
incorrect, the operator should adjust it to the original setting. (See 7.2 Pressure Setting).

c) The Pressure Switch may also be taken off the line and sent to an Argus Service Center for
testing and adjustment.

Visually check for excessive moisture in the Bottom Sub, by looking in the Access Port. If excessive
moisture is present the Pressure Switch should be cleaned and serviced by Argus or one of their
approved Service Centers.

Argus also recommends that the Pressure Switch be tested after a service rig has done any work on
the well site.

The operator should visually check the Pressure Switch for any leaks or physical damage each time
that he/she works on it. The Bottom Sub has two weep holes that will indicate when the internal
gasket or diaphragm has failed. Ensure these weep holes are free of debris or foreign material. If
excessive leaking (small amounts of moisture that is trapped inside the Bottom Sub may leak out
normally) is evident the Pressure Switch should be replaced as soon as possible. The Pressure
Switch may then be sent to an Argus Service Center for assessment and/or repair.

Argus recommends that due to the sensitivity of the Microswitch the customer should consider
carrying one (1) spare Microswitch sub-assembly in inventory for every ten (10) Pressure Switches in
the field.

PRESSURE SWITCH (DUAL SEAL) '\g'\e‘-'?gb%of
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9.0 TROUBLESHOOTING

Problem Possible Causes Possible Solutions
a) Faulty electrical cable or a) Check for damaged cable and/or loose
connections connections
b) Pressure set point needs b) Adjust pressure set point using the Spring

Switch does not trip at

adjustment Adjustment Nut, see Section 7.2
proper pressure, or does
not trip at all c) Microswitch needs to be c) Adjust switch using the Leaf Spring
recalibrated Adjusting Screw, see Section 7.3
d) Microswitch failure d) Replace Microswitch, see Section 7.3
. a) Pressure Switch gasket or a) Remove switch from line and send for
Leaking from weep holes . . e
diaphragm failure servicing

10.0 CONTACT INFORMATION

For Ordering Argus Pressure Switches or for Service please contact us at:

Argus Machine Co. Ltd.

Order Desk (Assembly Division)
5820-97 Street,

Edmonton, Alberta, Canada

T6E 3J1

Toll Free: 1-888-434-9451
Phone: (780) 434-9451
Fax: (780) 434-9909

PRESSURE SWITCH (DUAL SEAL) '\g';‘-'?gb%of
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ARGUS MACHINE CO. LTD.

5820 — 97 Street
Edmonton, Alberta
Ph: (780) 434-9451

T6E 3J1
Fax : (780) 434-9909

www.argusmachine.com

Technical Bulletin :
Effective Date :

TB-PS-001

October 17, 2005

Pressure Switch ( Type 'F') - Installation and Operation

@.

NRTL/C

MODEL 'AEF'
(AUTOMATIC RESET)

—
T

INCREASE +—
—> DECREASE

CIRCUITRY ELECTRICAL DATA
SINGLE POLE NO. | 40 amP 125 VDC
COM. 14 AMP 250 VDG
SEENOTE1 125,250 OR 480 VAC
DOUBLE THROW _ NC.

(1) HONEYWELL AUTOMATIC RESET MICROSWITCH P/N: BZ-2R-A2
HONEYWELL MANUAL RESET MICROSWITCH P/N: BZ-RX
HONEYWELL AUTOMATIC RESET MICROSWITCH P/N: BZ-2R244-A2

15 AMPS
15 AMPS
5 AMPS

Remove Top Cap ONLY for installing
electrical wiring.

CAUTION

Power must be OFF before removing Top Cap.

It is not necessary to remove the Top Cap to adjust Set Point.

If microswitch replacement or adjustment is required, please

refer to the label inside Top Cap or the Calibration Procedure
in the Installation, Operation and Maintenance Manual.

<+— Access Collar

<— Vibration Lock

«—

(optional)

(optional)

IMPORTANT

ACCESS COLLAR TO BE

UP ONLY WHEN ADJUSTING
PRESSURE SETTING.

Tamper Seal —

Access Collar ——

IMPORTANT
ACCESS COLLAR
MUST BE DOWN
WHEN OPERATING.

Certified for Class |, Group D, Hazardous Locations (Division 1 and 2)

MODEL 'MBF'
(MANUAL RESET)

(Seals out weather)

ADJUSTING PRESSURE SETTING

Shown at 60% of Max. Pressure Setting (Three bands are showing).
NOTE: Max. Pressure Setting is with five bands showing (20% per band).

Adjust Pressure Setting with Screwdriver blade.

SHIPMENT DESCRIPTION

SIN : PS

[] Automatic Reset - Model AEF - [] 10 Range 20-100 PSI

[] Manual Reset - Model MBF - [] 20 Range 40-200 PSI

[] 2" NPT Male Thread (Bottom Connection) [] 80 Range 80-800 PSI

[] other (specify) : [ ] 14 Range 150-1400 PSI

[] Factory Set [] 20 Range 250-2000 PSI
Increasing Pressure PSI kPa

OR [] 50 Range 1500-5000 PSI
Decreasing Pressure PSI kPa

OR

[] Field set

(140 - 690 kPa)
(275 - 1380 kPa)
(550 - 5515 kPa)
(1035 - 9650 kPa)
(1720 - 13790 kPa)

(10340 - 34470 kPa)

* TRIM SUITABLE FOR SOUR, CORROSIVE SERVICE

** MAXIMUM WORKING PRESSURE 5000 PSI (34475 kPa)

TEMPERATURE RANGE Model 'AEF'
Ambient

Switch Housing

Process Media

-50°F to +104°F (-46° C to +40° C)
-50°F to +212°F (-46° C to +100° C)
-50°F to +675°F (-46°C to +357°C)

Model ‘MBF'
-50°F to +104°F (-46°C to +40°C)
-50°F to +212°F (-46°C to +100°C)
-50°F to +675°F (-46°C to +357°C)

Note : See reverse side for IMPORTANT NOTICE




IMPORTANT NOTICE

If the Argus Pressure Switch is being used in conjunction with a gas engine that has a
CD (Capacitor Discharge) ignition (eg. : Kubota), precautions should be taken to eliminate

any high (spiking) DC voltage from interfering with the operation of the microswitch.

High (spiking) DC voltage may cause premature failure of the microswitch.

See diagram below for one possible solution. This configuration may not work in all cases.

Every application should be addressed by the installer at the time of installation.

TYPICAL WIRING DIAGRAM
MS 2100

CD IGN. |.a‘\
\
\
=1: 1 i e
R
CD IGN. ol\0) \O) O/ oo
L Pressure
]_l = _@ Switch

Jumper #2 & #5

Ll

Argus Pressure Switches are designed and manufactured to meet the requirements of:

ASME B31.3 Process Piping
CSA C22.2 No. 30 Explosion-Proof Enclosures for Hazardous Locations
NACE MRO0175 Standard Material Requirements for Sour Service
ABSA CRN No.: OF2161.2134  Alberta Boiler's Safety Association
Argus Pressure Switches are covered by the following patents:
Canada 2,129,290

2,158,623

2,178,401

United States 5,554,834
5,670,766

Note : For information on Product Warranty, please reference our website
www.argusmachine.com\terms.htm
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Pressure Switch Wiring Harness Wiring Instructions

General Notes:

1. The installer shall be responsible to ensure that after installation the Sealing Fitting (Wiring Harness) and
Switch Housing (Pressure Switch) connection (1/2"-14 NPT) is tight and leakproof.

2. Manual Cap Assemblies may NOT be substituted for Automatic Caps (Microswitches are different).

3. If you experience any problems when installing an Argus Pressure Switch or Wiring Harness
please call the manufacturer, or your local representative.

GROUND SCREW GROUND SCREW

GREEN — GROUND SCREW
WHITE — COMMON

BLACK — NORMALLY CLOSED (ELECTRIC MOTOR)
BLACK — NORMALLY OPEN (MAGNETO GROUND)

MANUAL RESET

3-WIRE

MANUAL RESET

GREEN — GROUND SCREW
WHITE — COMMON
BLACK — NORMALLY CLOSED

- GREEN
DT ——— I WHITE
= ! WHITE S -
[ BLACK Sl |
oIt ——— I_Z | BLACK
WIRING: WIRING:
GREEN — GROUND SCREW GREEN — GROUND SCREW
WHITE — COMMON WHITE — COMMON
BLACK — NORMALLY CLOSED (ELECTRIC MOTOR) BLACK — NORMALLY CLOSED
BLACK — NORMALLY OPEN (MAGNETO GROUND) RED  — NORMALLY OPEN
AUTOMATIC RESET AUTOMATIC RESET
3-WIRE 4-WIRE
GROUND SCREW GROUND SCREW
OREEN Eﬁﬂiﬂ%
. I WHITE
S WHITE o] =
- BLACK B
oI —— |_Z : BLACK
WIRING: WIRING:

— NORMALLY OPEN

@@ Certified for Class I, Group D, Hazardous Locations (Division 1 and 2)

NRTL /C

Specifications Are Subject to Change Without Prior Notice.



ASVAO

Red-law

2/2¢3/2

1.4 W Low Power Solenoid Valves 4/2¢5/2+5/3

Aluminum, Brass, or Stainless Steel Bodies SERIES
1/4" to 1" NPT Low
Power

Features

* Molded one-piece solenoid with highly efficient solenoid
cartridge and special low wattage coil

* Increased ambient temperature capabilities up to 175°F (80°C)

¢ Designed for use in automation of plant control systems
to provide:
-PLC compatibility -Reduced battery drain
-Reduced heat rise -Reduced wiring cost

* Wide selection includes 2/2 normally closed, 3/2 normally
closed (including Quick Exhaust), 3/2 universal, 4/2, 5/2, & 5/3

e Air or inert gas only

* Lower-cost alternative to intrinsically safe valves in critical
applications not requiring a safety barrier

Construction

Valve Parts in Contact with Fluids

Body Aluminum Brass Stainless Steel
Seals and Discs PUR, NBR, CR, as listed
Sleeve 304L Stainless Steel
Core and Plugnut 430F Stainless Steel
Core Springs 302 Stainless Steel
Pilot Seat Cartridge (Series 8316 & 8344 only) POM
Rider Rings PTFE
Spring Retainer POM
Electrical

Max. Ambient Insulation

Description Wattage Temp. T Code| Class TPL

Standard Ambient Version 14 W | 140°F (60°C) | T6 F -
High Ambient Version 1.8W | 179°F(80°C) | T5 F #23033
Surge Suppession Version 1.7W | 140°F (60°C) | T6 F -
Surge Suppession High Ambient Version| 2.0 W | 179°F (80°C) | T5 F #23033

@ IMPORTANT: Supervisory and leakage current above the drop out current listed will
cause improper operation. Consult your local ASCO sales office for additional assistance.

Min. 3-Way 2-Way |Coil resistance
Voltage | PullIn | Drop Out | Drop Out | @ 68°F (20°C)
Description Wattage (DC) (mA) (mA) ® | (mA)® (ohms)
12V 83.5 13.9 3.2 102
Standard Ambient 14W 24V 42.0 7.0 1.6 410
Version ' 48V 21.4 3.6 0.8 1640
120V 8.7 1.4 0.3 10000
High Ambient 12V 94.3 15.7 3.6 80
i i
Version 1.8 W 24V 47.9 8.0 1.8 320
48V 24.0 4.0 0.9 1260
s s . 12V 94.3 15.7 3.6 80
urge Suppersion
Version 17 W 24V 479 8.0 1.8 320
48V 22.7 3.8 0.9 1470
Sm-ge sl]ppession 12v 105.3 17.6 4.0 64
High Ambient 20W 24V 54.1 9.0 2.1 270
Version 48V 24.0 40 0.9 1260
Standard Ambient | High Ambient

24VDC Spare Coil P/N Temp. Version Temp Version

General Purpose 238710-902-D* | 238710-908-D*

Explosion Proof 238714-902-D* | 238714-905-D*

Explosion Proof, Corrosion Resistant 274714-902-D* | 274714-905-D*

Explosion Proof, Surge Suppression 276006-006-D* | 276006-106-D*

276007-106-D*

Explosion Proof, Corrosion Resistant, Surge Suppression| 276007-006-D*
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Manual Operator

Ordering

Normal Ambient Version

EV8551G322 24VDC

High Ambient Version (always add TPL #23033)
EFX8316G301-23033 24VDC

Solenoid Enclosures

Standard: Watertight, Types 1, 2, 3, 3S, 4, and 4X.
Optional: Explosionproof and Watertight, Types 3, 3S, 4,
4X, 6, 6P, 7,and 9.

(To order, add prefix “EF” to catalog number. For
explosionproof with 316 Stainless Steel hub and

trim, specify prefix "EV".) Surge suppression coils

also available “MF” prefix.

See Optional Features Section for other available options.

Approvals

UL listed General Purpose Valves (Hazardous Location
Classified). EV8345G381 solenoid only UL listed. CSA
certified; nonincendive for Class I, Division 2 UL E25549.
Meets applicable CE directives.

SIL 3 capable per IEC 61508 on 8314 and 8316 const. Third
party certification provided by EXIDA.

Refer to Engineering Section for details.

ATEX/IECEx certified with prefix “EV” as listed. Refer

to Optional Features Electrical Section for details. 131
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4/205/245/3
ASTO
Low

Power

Nominal Ambient Temp. Ranges Important
Series Body Material Normal Temperature Range | High Ambient Temp Version | These solenoid valves are intended for use on clean dry air or inert
8553 Stainless Steel | 4o to 140°F (-40° to 60°C) gas, filtered to 40 micrometres or better. The dew point of the media
8551 Brass Not Available should be at least 10°C (18° F) below the minimum temperature
8558 Aluminum '1E°F 0 149°F ('2§°C 0 6[3"0) to which any portion of the clean air/inert gas system could be
8551 : S°F to 140°F (-15°C to 60°C) exposed to prevent freezing. If lubricated air is used, the lubricants
8551 Stainless Steel . . - . .
8262 must be compatible with Nitrile elastomers. Diester oils may cause
3314 AOF 10 140°F (40°C1060°C) | e sameas | OPErational problems. Instrument air in compliance with ANSI/ISA
8317 Brass / Stainless Steel Normal Temperature Ratings, Standard 7.0.01-1996 exceeds the above requirements and is,
8316* -20°F to 140°F (-29°C to 60°C) |  but High Limit is 176°F therefore, an acceptable media for these valves.
8223 (80°C)
8344 Brass only -4°F to 140°F (-20°C to 60°C)

83166334

*Does not include 8316G334; Includes 8316H374. Note: 8553 not available in brass

Specifications (English units)

Operating Pressure
Cv Flow Differential (psi) Max.
o Pipe Orifice Factor Air-Inert Gas Fluid and Brass Body Stainless Steel Body
o Size Size Pressure to | Cylinder to Ambient Const. Const.
(] (in) (in) Cylinder Exhaust Min. Max. Temp. °F Catalog Number Ref. Catalog Number Ref.
= 2/2 VALVES, NORMALLY CLOSED, with NBR Disc
% 1/4 1/16 .08 0 150 140 8262G320 18 8262G386 ®©@ 18
g 3/8 5/16 15 10 150 140 8223G323 19 - -
m 12 3/8 3.2 25 150 140 8223G303 @ 20 8223G310 ®®@ 20
3/2 VALVES, UNIVERSAL OPERATION (Normally Closed or Normally Open) with NBR Disc — SIL 3 Capable, Certified by Exida @
14 [ 116 | 08 [ 08 | o | 150 [ 140 | 8314G300 | 1 | s34a0ie® [ 2
3/2 VALVES, NORMALLY CLOSED (Closed when de-energized) with NBR Disc — SIL 3 Capable, Certified by Exida @
1/4 5/16 1.5 15 ® 150 140 8316G301 @@ 3 EV8316G381 ®®@ 3
3/8 5/16 1.8 1.8 ® 150 140 8316G302 @@ 3 EV8316G382 ®® 3
3/8 5/8 4 4 ® 150 140 8316G303 @@ 3A - -
12 5/8 4 4 ® 150 140 8316G304 @@ 3A EV8316G384 ®© 3A
3/4 11/16 5.5 5.5 10 150 140 8316H374 ® 4 - -
1 1 13 13 10 150 140 8316G334 @@ 5 - -
3/2 VALVES, UNIVERSAL (Normally Closed or Normally Open) "Quick Exhaust" with CR Diaphragm and NBR Disc
1 | @ | 08 | 73 | 5 [ 150 | 140 | 83l7G07® | 6 | 8317G3B0® | 7
4/2 VALVES, with NBR Disc and Seals
14 [ 16 | 08 [ 08 | 10 | 150 [ 140 [ 83456301@® | 6 | EV8345G381o@@ | 8
4/2 VALVES, Brass Body with NBR Disc
Operating Pressure
Cv Flow Differential (psi) Max.
Pipe Orifice Factor Air-Inert Gas Fluid and Single Solenoid Dual Solenoid
Size Size Pressure to | Cylinder to Ambient Const. Const.
(in) (in) Cylinder Exhaust Min. Max. Temp. °F Catalog Number Ref. Catalog Number Ref.
1/4 1/4 .80 1 10 150 140 8344G370 ©® 9 83446344 ® 12
3/8 3/8 14 2.2 10 150 140 8344G372 ©B®® 11 83446380 @@ 10
12 3/8 1.4 2.2 10 150 140 83446374 ©B®®© 11 83446382 @@ 10
3/4 3/4 5.2 5.6 10 150 140 8344G376 ©® 13 8344G354 ® 14
1 3/4 5.2 5.6 10 150 140 83446378 ®® 13 8344G356 ® 14
@ There are two exhaust flows in the exhaust mode (pilot and main). The pilot exhaust must be connected to the main exhaust when the air or inert gas cannot be exhausted to atmosphere.
@ For "Quick Exhaust" valves, pressure port is 1/16", exhaust port is 1/4".
@ IMPORTANT: A Minimum Operating Pressure Differential must be maintained between the pressure and exhaust ports. Supply and exhaust piping must be full area, unrestricted.
ASCO flow controls and other similar components must be installed in the cylinder lines only.
® Zero minimum when valve selection gasket is in external position and proper auxiliary air pressure is applied. Minimum 15 psi Operating Pressure Differential when selection gasket
is in the internal position.
® Can be used for dry natural gas service with the EF or EV prefix.
@ Safety manual and FMEDA (Failure Modes Effects and Diagnostic Analysis) report available.
SIL 3 Capable, Certified by Exida, only valid when used as Normally Closed.
© ATEX/IECEX certified with prefix “EV”.
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2/2¢3/2

® 4/2¢5/245/3
As C A SERIES
Low
Power
Specifications (English units)
Single Solenoid Dual Solenoid
Operating Pressure Operating Pressure
Pipe |0rifice| Cu Differential (psi) Max Differential (psi) Max
Body Size | Size | Flow |Air-inert Gas Fluid Catalog Const, | Air-Inert Gas Fluid Catalog Const.
Material (in) | (in) |Factor| Min. | Max. |Temp.’F Number Ref. | Min. | Max. | Temp.F Number Ref.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals
Aluminum 3/2 8551G305 @ 21 8551G306 @ 21
Aluminum 5/2 8551G317 @ 22 8551G318 @ 22
Aluminum 5/3 Center Closed - 22 8551G367 @ 22
Aluminum 5/3 Center Open s | s | 86 - 22 8551G368 @ 22
Brass 3/2 EF8551G307 @@ 21 EF8551G308 @@® | 21
Brass 5/? 30 150 140 EF8551G319 @@® | 22 30 150 140 EF8551G320 @@ 22
316L Stainless Steel 3/2 EV8551G313 @®0®| 21 EV8551G314 @®0®| 21
316L Stainless Steel 5/2 EV8551G321 @®® | 22 EV8551G322 @®® | 22
Aluminum 3/2 8553G305 @ 21 8553G306 @ 21
Aluminum 5/2 AR RET, 8553G317 @ 22 8553G318 @ 22
316L Stainless Steel 3/2 EV8553G313 @®0®| 21 EV8553G314 @®0®| 21
316L Stainless Steel 5/2 EV8553G321 @®D®| 22 EV8553G322 @®0®| 22
@ Brass construction supplied standard with EF solenoid. ® Stainless steel construction supplied standard with EV solenoid.
® Can be used for dry natural gas service with the EF or EV prefix. @ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
ATEX/IECEX certified with prefix “EV”.
Single Solenoid Dual Solenoid
Operating Pressure Operating Pressure
Pipe |Orifice| Cv Diﬂ.erential (psi) Max Diﬁ'eremial (psi) Max
Body Size | Size | Flow Air-Inert Gas FIui(i Catalog Const. Air-Inert Gas FIui(i Catalog Const.
Material (in) | (in) |Factor| Min. Max. |Temp.’F Number Ref. Min. Max. |Temp.F Number Ref.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals, NAMUR Mount
Aluminum 3/2, 5/2 8551G301 © 23 8551G302 © 23
Aluminum 5/3 Center Closed - - 8551G365 @ 24
Aluminum 5/3 Center Open 1/4 1/4 .86 - - 8551G366 @ 24
Brass 3/2, 5/2 30 150 140 | EF8551G303 @@ | 23 30 150 140 EF8551G304 @@ | 23
316L Stainless Steel 3/2, 5/2 EV8551G309 @®® | 24 EV8551G310 @®® | 24
Aluminum 3/2, 5/2 1 1 | 37 8553G301 @ 24 8553G302 @ 24
316L Stainless Steel 3/2, 5/2 EV8553G309 @®0®| 24 EV8553G310 @®0®| 24

@ 1/8" NPT exhaust for 1/4" aluminum and brass. @ Brass construction supplied standard with EF solenoid. ® Stainless steel construction supplied standard with EV solenoid.
® Can be used for dry natural gas service with the EF or EV prefix. @ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
ATEX/IECEX certified with prefix “EV”.
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2/2¢3/2
4/205/25/3
SERIES

Low
Power

ASVO

Specifications (Metric units)

Operating Pressure
Kv Flow Differential (bar) Max.

Pipe Orifice Factor (m3/h) Air-Inert Gas Fluid and Brass Body Stainless Steel Body

Size Size Pressure to | Cylinder to Ambient Const. Const.

(in) (mm) Cylinder Exhaust Min. Max. Temp. °C Catalog Number Ref. Catalog Number Ref.
2/2 VALVES, NORMALLY CLOSED, with NBR Disc

1/4 2 .07 0 10 60 8262G320 18 82626386 ©®© 18

3/8 8 1.29 0.7 10 60 8223G323 19 - -

172 10 2.74 1.7 10 60 8223G303 ® 20 8223G310 ®@ 20
3/2 VALVES, UNIVERSAL OPERATION (Normally Closed or Normally Open) with NBR Disc — SIL 3 Capable, Certified by Exida @

v | 2 [ o7 [ o7 [ o [ 10 | 60 8314G300 1 8314G301 ®® 2
3/2 VALVES, NORMALLY CLOSED (Closed when de-energized) with NBR Disc — SIL 3 Capable, Certified by Exida @

1/4 8 1.29 1.29 ® 10 60 8316G301 @@ 3 EV8316G381 ®®@ 3

3/8 8 1.37 1.37 ® 10 60 8316G302 @@ 3 EV8316G382 ®®@ 3

3/8 16 2.57 2,57 ® 10 60 8316G303 @@ 3A - -

1/2 16 3.43 3.43 ® 10 60 8316G304 @® 3A EV8316G384 ®® 3A

3/4 17 4.7 4.7 0.7 10 60 8316H374 ® 4 - -

1 25 11.14 11.14 0.7 10 60 8316G334 @@ 5 - -

3/2 VALVES, UNIVERSAL (Normally Closed or Normally Open) "Quick Exhaust" with CR Diaphragm and NBR Disc

i | e [ o7 | e | 03 | 10 | 60 | srere [ 6 [ s83t7G3080@® | 7
4/2 VALVES, with NBR Disc and Seals

i | 2 [ o7 | o7 | o7 | 10 | 60 | 8356301@® | 6 [ EV8345G3810@60® | 8
4/2 VALVES, Brass Body with NBR Disc

Operating Pressure
Kv Flow Differential (bar) Max

Pipe Orifice Factor (m3/h) Air-Inert Gas Fluid a'nd Single Solenoid Dual Solenoid

Size Size Pressure to | Cylinder to Ambient Const. Const.

(in) (mm) Cylinder Exhaust Min. Max Temp. °C Catalog Number Ref. Catalog Number Ref.

1/4 6 0.69 0.86 0.7 10 60 8344G370 ©® 9 8344G344 ® 12

3/8 10 1.20 1.89 0.7 10 60 8344G372 ©@® 11 8344G380 @@ 10

1/2 10 1.20 1.89 0.7 10 60 8344G374 ©@® 1 8344G382 @® 10

3/4 19 4.46 4.80 0.7 10 60 8344G376 ®® 13 8344G354 ® 14

1 19 4.46 4.80 0.7 10 60 83446378 ©® 13 8344G356 ® 14

@ For "Quick Exhaust" valves, pressure port is 1/16", exhaust port is 1/4".
ASCO flow controls and other similar components must be installed in the cylinder lines only.

is in the internal position.
® Can be used for dry natural gas service with the EF or EV prefix.
@ Safety manual and FMEDA (Failure Modes Effects and Diagnostic Analysis) report available.
SIL 3 Capable, Certified by Exida, only valid when used as Normally Closed.
ATEX/IECEX certified with prefix “EV”.

@ There are two exhaust flows in the exhaust mode (pilot and main). The pilot exhaust must be connected to the main exhaust when the air or inert gas cannot be exhausted to atmosphere.

® IMPORTANT: A Minimum Operating Pressure Differential must be maintained between the pressure and exhaust ports. Supply and exhaust piping must be full area, unrestricted.

® Zero minimum when valve selection gasket is in external position and proper auxiliary air pressure is applied. Minimum 1.0 bar Operating Pressure Differential when selection gasket
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® 4/2¢5/2¢5/3
As C A SERIES
Low
Power
Specifications (Metric units)
Single Solenoid Dual Solenoid
Operating Pressure Operating Pressure
Pipe |orifice|Ky Flow Diﬁ.erential (bar) Max Diﬂ.eremial (bar) Max
Body Size | Size | Factor |—Air-Inert Gas Fluid Catalog Const, | Air-Inert Gas Fluid Catalog Const.
Material (in) | (mm) | (m3/h)| Min. Max. |Temp.’C Number Ref. Min. Max. |Temp.’C Number Ref.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals
Aluminum 3/2 8551G305 @ 21 8551G306 @ 21
Aluminum 5/2 8551G317 @ 22 8551G318 @ 22
Aluminum 5/3 Center Closed - 22 8551G367 @ 22
Aluminum 5/3 Center Open 14 6 7 - 22 8551G368 @ 22
Brass 3/2 EF8551G307 @@ 21 EF8551G308 @@® | 21
Brass 5/2 ) 10 60 EF8551G319 @@® | 22 ) 10 60 EF8551G320 @@ 22
316L Stainless Steel 3/2 EV8551G313 @0@®| 21 EV8551G314 @00®| 21
316L Stainless Steel 5/2 EV8551G321 ®@®® | 22 EV8551G322 ®3®® | 22
Aluminum 3/2 8553G305 @ 21 85536306 @ 21
Aluminum 5/2 w2 | 13| s 8553G317 @ 22 8553G318 @ 22
316L Stainless Steel 3/2 EV8553G313 ®@00®| 21 EV8553G314 @02®| 21
316L Stainless Steel 5/2 EV8553G321 ®@@0®| 22 EV8553G322 ®@®0® | 22
@ Brass construction supplied standard with EF solenoid. ® Stainless steel construction supplied standard with EV solenoid.
® Can be used for dry natural gas service with the EF or EV prefix. @ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
ATEX/IECEX certified with prefix “EV”.
Single Solenoid Dual Solenoid
Operating Pressure Operating Pressure
Pipe |0rifice|kv Flow Differential (bar) Max Differential (bar) Max
Body Size | Size | Factor Air-Inert Gas FIuiti Catalog Const. Air-Inert Gas F|l|ili Catalog Const.
Material (in) | (mm) | (m3/h) [ Min. | Max. |Temp.’C Number Ref. | Min. | Max. |Temp.’C Number Ref.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals, NAMUR Mount
Aluminum 3/2, 5/2 8551G301 @ 23 8551G302 @ 23
Aluminum 5/3 Center Closed - - 8551G365 @ 24
Aluminum 5/3 Center Open  [1/4®| 6 7 - - 8551G366 @ 24
Brass 3/2, 5/2 2 10 60 EF8551G303 @@ | 23 2 10 60 EF8551G304 @0®@ | 23
316L Stainless Steel 3/2, 5/2 EV8551G309 ®@®® | 24 EV8551G310 @®® | 24
Aluminum 3/2, 5/2 w2 | 13| ats 8553G301 @ 24 8553G302 @ 24
316L Stainless Steel 3/2, 5/2 EV8553G309 ®@@2® | 24 EV8553G310 ®@00®| 24

@ 1/8" NPT exhaust for 1/4" aluminum and brass. @ Brass construction supplied standard with EF solenoid. ® Stainless steel construction supplied standard with EV solenoid.
® Can be used for dry natural gas service with the EF or EV prefix. @ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
ATEX/IECEXx certified with prefix “EV”.
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2/2¢3/2
4/205/25/3

o ASCTO

Power

Dimensions: inches (mm)

Const. Ref. 1, 2

—1.95 [50]——
st = __1/8 NPT 45 (1] %‘” 7
I L;J
‘"I--‘ 1/2 NPT
f T
- )Ev 3,78 [96)
3,36 [85)
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‘ 1/4 NPT
hi 4 s 2 PLACES
1=
81 [21] o )
|

Lot25 [#32)4
+ ST ST al.62 [041)]

(7]
-]
m
Q
=
=
%)
m
)
=
=]
m

59 [15]
©.266 [96,8]
AT
59 [15] 86 |[22] c[/ 68 I[17]
2.266 [26.8] i €
| /M N ﬁ R,125 [R3,2]
AN | 86 [22) 4’ PLACES
CONSTR. 1
.86 [22] +——|—AF)4-——| .68 [17] MTG BRACKET FOR BRASS
| /:Q | (+ —I- 2 MOQUNTING HOLES

.31 [3 DEEP FOR .164 [4.2]
THREAD CUTTING SCREW
R.125 [R3.2]
- 88 [22] 4 PLACES

CONSTR, 2 666 [16,9]
MTG BRACKET FOR ST ST,

MOUNTING HOLES
IN BRASS BODY
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Power

Dimensions: inches (mm)

Const. Ref. 3

3.03 [77)
——2.04 [52] 1
|l —1/8 NPT
45 [11]
! 4.25 | —1/2 NPT
i [108]
42{'* i 5.05
‘ [128]
! 5.52
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m[zﬂE o 4]
1l
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3/8 NPT 1L —F | .
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i : . 30 (8] e
| 1.28 (33)-108 (27]] 3‘
T ’ F[ ]1.72 [44]—| E
.20 181 PTIONAL MOUNTING
| - 376 [96) O e o 131 [33) &
4.05 [103] 0.28 [SZACESLES
Const. Ref. 3A
——1.95 [50] —| 3.03 [77)
F—— 2.04 [52] —
| —1/8 NPT
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! | —1/2 NPT
T ==
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‘ Hﬂ E r[ﬁ
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| { |
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——— 1.79 [46]
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4 PLACES s | | 4.27 [108]
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Power

Dimensions: inches (mm)

Const.
Ref. A B C H K L M N P R w

4 in |161 (141|166 |6.78|3.68|338|216| .53 |[5.09| .50 | 3.31
mm | 41 36 42 [ 172 | 93 86 55 13 | 129 | 13 84
5 in X 178 X |[740]393|4.44(281 | .87 [534|1.74]|5.31
mm X 45 X 188 | 100 | 113 | 71 22 | 136 | 44 | 135

Const. Ref. 4, 5

| |

451" 1/8 NPT
L OPTIONAL MOUNTING
1/2 NPT BRACKET WITH
L
@ .28 [7] HOLES
& (4 PLACES) AVAILABLE
ON 3/4 SIZE ONLY
(7] ____I\\
@ T G
m P 1
Q 1
U >
= K
S % H N ] 3.82 [97]
= \
S e I |
m 2 | R
=z J—
|
__
il CYL
apr G
I
A |
| |
PRESS “P” 3/4 NPT 1.66 [42] I:
3 PLACES
L
Const. Ref. 6. 7
- 1.956 [50] —
] | 1
= 1/8 NPT ]
itz 45 (1] THN
|m! L'J
f1/2 NPT
3.12

1
]
Y
—_
It
©
=

H
i
Yoo
—
o
N
)

[
|
w
2

16 [4]
el

- 2,00 [51] —|

138



2/2¢3/2

® 4/2¢5/2¢5/3
ASTA
Low

Power

Dimensions: inches (mm)

Const. Ref. 8

T 45
1/8 NPT (1)

es[ 1L

,60 [15] 1,32 [33]4

1/2 NPT

o L =N
i 4 %_T [108] 5 (4 F‘ % e 2.06 [52]
A

[T (N S 359 :
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4/205/25/3

SERIES

Low
Power

ASVO

Dimensions: inches (mm)

Const. Exhaust
Ref. Dia “D” | E F G H J K L N P W X Y Z | Pipe Size
g in .28 56 | 2.41(188|467 (103|230 (312 .72 |3.72 (475|141 |156| .81 38
mm 7 14 61 48 | 119 | 26 58 79 18 95 | 121 | 36 40 21
10 in Q.34 .76 | 312|262 (489|150|211|318| .83 |3.77 | 6.06 | 1.86 | 1.89 | .83 12
mm 9 16 79 67 | 118 | 38 70 81 21 90 | 154 | 48 49 21
11 in Q.34 .76 | 312|262 |465(150|211|318| .83 |3.53 |6.06|1.86|1.89| .83 12
mm 9 35 97 99 | 138 | 53 54 | 116 | 40 99 | 210 | 54 67 30
12 in .28 56 | 2.41(188 (506 (103|271 312 .72 | 412|481 141|156 | .81 38
mm 7 14 61 48 | 129 | 26 69 79 18 | 105 | 122 | 36 40 21
13 in Q.34 .78 | 312 | 262|527 (150|249 (319 | .84 | 4.16 | 6.06 | 1.88 | 1.91 | .84 1
mm 9 16 79 67 | 134 | 38 63 81 21 | 106 | 154 | 48 49 21
14 in 0.34 |1.38|3.81(3.88|6.09|209|3.18|456|1.56|4.59|825]|212|262]1.16 1
mm 9 35 97 99 | 155 | 53 81 | 116 | 40 | 117 | 210 | 54 67 30
o Const. Ref. 9, 10, 11, 12, 13, 14
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2/2¢3/2

® 4/2¢5/2¢5/3
ASTA
Low

Power

Dimensions: inches (mm)

Const. Ref. 19

3.04 [77)

——2.04 [52]
\
|
|
T

OUTLET
3/8 NPT

2.44 [62]

INLET —1.25 [32]H

3/8 NPT

Ll
(=]
=
occ
Ll
7]
—
=
=]
(YN ]
o
7]

Const. Ref. 20

3.04 [77]

Nor 1
i
|

—

J OUTLET ’_\

-------

L1.12 [28]d N—INLET
1/2 NPT

3.03 [77]
L 328 [83)]— |
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2/2¢3/2

4/2¢5/245/3 ®
ASTA
Low

Power

Dimensions: inches (mm)

Series 8551 8553 Const. Ref. 21
NPT 1/4 12
Lo 512 (132) 6.00 (153) sl
2o 6.73 (171) 7.80 (198) 20
H2 438 (111) 477 (121) F ﬁ
H1 1.10 (28) 1.58 (40)
w 1.77 (45) 2.85 (72) _EI] =
@ Manual override option MH adds .250" (6.4), H2
MS option adds .468" (11.9) to each solenoid endcap. [msmm) (===
Optional Manual Operators I o ) AL
Add Suffix Description i Y Y] “|>_0
1 ) g T
Push and turn to lock with flat 18 NPT AUX. PRESSURE PORT \
Mo I@ head screwdriver slot B Lo !
1
Momentary push in with flat
Mmi .
@ I&/ head screwdriver slot
S 1
F MH T\/ Momentary push in by hand
2] 0 @ 2
= 1
=
"~ Ms I@ Push and turn to lock by hand
Series 8551 8553 Const. Ref. 22
NPT 1/4 1/2 -
1o 5.63 (144) 7.06 (180) e o
120 7.20 (183) 8.86 (225)
H2 438 (111) 477 (121) ﬁ
H1 1.10 (28) 1.58 (40)
w 177 (45) 2.85 (72) %_
® Manual override option MH adds .250" (6.4), "
MS option adds .468" (11.9) to each solenoid endcap. sz TR E=
5 1 |
Optional Manual Operators s H1 C{ <E*@> @ ) O
Add Suffix Description ‘ Ll ‘ l
0 %\ Push and turn to lock with flat P L -
0 @ ¥ | head screwdriver slot L2
1
Momentary push in with flat
i I@\z’ head screwdriver slot
1
MH T\ Momentary push in by hand
o@ 3
1
MS 1\@ Push and turn to lock by hand
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2/2¢3/2

® 4/205/2¢5/3
ASVAO
Low
Power
Dimensions: inches (mm)
Series 8551 (Aluminum, Brass) Const. Ref. 23
NPT 1/4 3.02 [77]
L1® 4.96 (126) I 2.03[52]
2o 6.49 (165) _
H2 438 (119)
H1 1.57 (40) -
w 1.77 (45) . _ﬁ
@ Manual override option MH adds .250" (6.4),

MS option adds .468" (11.9) to each solenoid endcap.
Optional Manual Operators
Add Suffix Description
1
Push and turn to lock with flat
Mo I@ head screwdriver slot
M /}\ Momentary push in with flat
o0& |head screwdriver slot
1
MH T\/ Momentary push in by hand
0 @ 2
1
MS 1\@ Push and turn to lock by hand
Series | 8551 (316L SS) | 8551 (5/3) | 8553
NPT 1/4 1/4 12
L1® 5.20 (132) - 7.08 (180)
L2 ® 6.73 (171) 7.44 (189) | 8.85 (225)
H2 438 (111) 438 (111) | 4.77 (121)
H1 1.57 (40) 1.57 (40) | 2.08 (53)
w 1.77 (45) 1.77 (45) | 2.87 (73)

@ Manual override option MH adds .250" (6.4),
MS option adds .468" (11.9) to each solenoid endcap.

1

I\

7

-

i

\ [

1/8 NPT AUX. PRESSURE PORT
L1

1/4 NPT

L2

8551 NAMUR Footprint

Const. Ref. 24

3.02[77]

2.03

(8551) 1/4 NI
(8553) 1/2 N

PT

7)Y

L\ [

s P W aY
@

Jan\

\//ﬁ’

Optional Manual Operators
Add Suffix Description

MO %\/ Push and turn to lock with flat
o@ ¥ |head screwdriver slot

Mi /f«\ Momentary push in with flat
0©)% | head screwdriver slot
1

MH T\ Momentary push in by hand
o@ 3
1

MS I@z/ Push and turn to lock by hand

8553 NAMUR Footprint

\ [

\
1/8 NPT AUX. PRESSURE PORT
L1

L2

1.77 (45)

1.57 (40)

8551 NAMUR Footprint
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HOW TO SELECT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

ASCO Red-Hat and Red Hat [I® solenoid valves for the control
of fluids are available in thousands of varieties, each designed to
meet specific requirements. Many features are readily apparent
and easily understandable; others are more complex and require
special knowledge to select the best valve for your control
application.

For example, selecting a valve too large for the application will
usually involve needless initial cost; selecting a valve too small
will usually lead to poor fluid control for the application.

Valves fall into four basic construction groups:

Two way Valves — have one inlet and one outlet pipe connection
and are available for normally closed and normally open
operations. Normally closed valves are closed when the valve is
de-energized and open when the proper voltage is applied to the
coil. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two orifices
which are alternately open or closed. These valves are available
normally closed, normally open, or with universal construction
which can be used as normally closed or normally open. Three
way valves are generally used as pilots for larger control valves,
to actuate single-acting cylinders, or to divert the flow of fluids.

Four way Valves — usually have four pipe connections: one for
pressure, one for exhaust, and two to operate double-acting
cylinders. They are also used to pilot larger control valves.

Manual Reset Valves — must be opened or closed manually, then
revert to their original position when, depending on the con-
struction, they are energized or de-energized. They are used to
prevent inadvertent startup of critical systems.

After determining the basic valve type, consideration must be
given to pipe size; orifice size, flow rate, pressure rating, medium
to be controlled, ambient and fluid temperatures, voltage, type of
solenoid enclosure, cycling rate and required life rating.

Although the relative importance of each factor is determined by
the application itself, valve size is usually the most important.

Valve Sizing
Valve configuration and orifice size, as well as the viscosity,
specific gravity and temperature of the controlled medium have
the greatest influence on determining proper valve size.

All variables affecting the selection have been reduced to a single
parameter known as the flow coefficient (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in its product catalogue. This makes it easier to
select the proper valve to meet your particular flow requirements.

Pressure Ratings
Pressure rating is directly related to orifice size. For direct acting
values which operate from zero to maximum pressure, the
pressure rating decreases as orifice size increases.

Large valves, and those rated for high pressures, are offered in

@ ASCO’s new generation of solenoid valves, Red-Hat |I,
features one-piece epoxy encapsulated solenoids.

pilot-operated versions in which fluid line pressure operates the
valve. These valves have a pilot and bleed orifice, and are usually
of the diaphragm or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the inlet and exhaust ports.

The minimum and maximum pressure ratings for these valves are
listed in the ASCO catalogue and are shown on the valve
nameplate. Special care must be taken not to excessively oversize
an internally piloted valve. Pressure drop or flow through the
valve may be insufficient to lift the piston or diaphragm off the
orifice, resulting in little or no flow.

In some designs, heavy-duty solenoid coils are used to increase
the pressure rating for a given orifice size.

Pressure ratings should be as close as practicable to system
pressure.

A valve will not open against pressure significantly higher than
the valve’s rating. The solenoid’s magnetic circuit will not be
completed, causing the coil to draw excessive current and burn
out.

Conversely, if the system pressure is significantly lower than the
valve’s rating, the high impact of the solenoid core against the
plug nut will cause excessive wear and reduced life.

For best results, select a valve with a pressure rating which is only
slightly greater than system pressure.

Medium Compatibility
Valve materials and constructions are compatible with a wide
variety of media: air, water, oil, steam, and corrosive and non-
corrosive gases and liquids. It is essential that the valve you select
be compatible with your controlled medium.

ASCO valve bodies and internal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
elastomers. The ASCO catalogue specifies media compatibility
for each valve.

Solenoid Coil Insulation
A coil’s worst enemy is heat. Prolonged periods at excessive tem-
peratures lead to thermal degradation of coil insulation. This heat
may come from high-temperature fluids passing through the
valve, from the electrical energy spent in the coil, or simply from
the air around it. The temperature which results from all these
sources will determine the required coil insulation class.

Nominal maximum permissible ambient temperatures are based
on test conditions used by Underwriter’s Laboratories, Inc. to
determine safe coil insulation temperatures. Tests are conducted
with coils continuously energized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat II valves are resistant to thermal degradation; they
dissipate heat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Standard voltage ratings are 6, 12, 24, 120, 240, and 480 volts AC,
and 6, 12, 24, 120 and 240 volts DC.

Red-Hat and Red-Hat II valves operate satisfactorily on voltage
reductions as much as 10 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

Coil Operating Voltage

Power Consumption
Power consumption can be determined from the ratings shown for
each valve series shown in the ASCO catalogue. For AC valves,
the watts, volt-ampere “inrush” (the high, momentary surge
occurring at coil energization) and volt-ampere “holding” (the
continuous draw following inrush) are given.

The current rating for inrush and holding may be determined by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criteria
1 Indoor General purpose; normal atmospheric conditions
2 Indoor Drip-proof,
3 Outdoor Dust-tight, rainproof, and sleet (ice) resistant.
3S Outdoor Dust-tight, rainproof, and sleet (ice) proof.
4 Indoor Watertight and dust-tight.
ax Indoor Watertight, dust-tight, and corrosion resistant.
6 indoor/Cutdoor Submersible, watertight, dust-tight, and sleet (ice) resistant.
7 Indoor Hazardous locations. Suffix to type (Class | and Group A, B, C or D) complete designation
from definitions in National Electrical Code.
9 Indoor Hazardous locations, combustible dust. Class | and Group E, F or G suffixes from National
Electrical Code.
FINAL TEMP. (°C.) FINAL TEMP. (°C.)
200 CLASS “H” LIMIT 200 CLASS “H” LIMIT
(356°F.) 180 (356°F) 180
160 CLASS “F" LIMIT 160 CLASS “F” LIMIT
(314°F) 155 CL;B\SS (314°F) 185
140 LIMIT 140
(266°F) 130 @eery ] 38
(220°F) 104 (220°F) 104
100 100
80 80 TEMPERATURE RISE FROM POWER INPUT
11
0 o |
@0 TEMPERATURE RISE FROM POWER INPUT ©
77°F) 25 1 11 7y 25 AMBIENT AMBIENT
21l AMB. AMBIENT AMBIENT 2
COIL CLASS B FT FB FF HT HB HP COIL CLASS FT B FF HY HB HP
TYPICAL| MXX @ 105 16.7 @ 105 16.7 205 TYPICAL| M6 6.1 9.1® @ 61® 9.1® @
AC AC
WATT WATT
RATING | M-12 @ 15.4 20 ©) 154 20 28 RATING | MXX 101 171 @ 10.1 171 @

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings fo
achieve higher temperature capabilities.
The information contalned in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

® As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coll rise ~ fluid temperature is not.

@ Only available in limited watt ratings. Consult ASCO when required.

® Only available in M-5 and MUXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximurri listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountered

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings to
achieve higher femperature capabilities.
The information contained in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

@ As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coil rise ~ fluid temperature is not.

@ Only available in imited watt ratings. Consult ASCO when required.

@ Only available in M-5 and MLXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximum listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountersd.




dividing the volt-ampere rating by the voltage:

Inrush = volt-amp inrush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush current. The amp rating can be
determined by dividing the voltage into the DC watt rating:

Amps = watts (DC)
voltage

Solenoid Enclosures
ASCO Red-Hat II solenoid enclosures have one-piece molded
epoxy construction with an integral 1/2” N.P.T. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat solenoid valves have an enclosure which is
separate from the coil. The enclosure should be kept in place at all
times because, with many types, it provides part of the magnetic
circuit. Removal of the enclosure can reduce solenoid efficiency
and expose the mechanism to damage.

For optional electrical features such as junction boxes, spade and
screw terminal coils, and DIN-type connections, consult ASCO
catalogue.

Cycling Rate and Estimated Life

When controlling unlubricated air or dry, inert gas, special con-
struction is usually required to provide long valve life. Selecting
the solenoid valve to last as long as the rest of the system or
equipment allows the valve to be serviced during normal
maintenance downtime. Because foreign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close as possible to the valve inlet.

A strainer or filter should always be installed as close
as possible to the inlet of a solenoid valve.

Pipe joint compound or Teflon tape should be used on
all male fittings, but shouid not be placed on the first
two threads or on female fittings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Proper installation and maintenance procedures go a long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Nameplate data - voltage, pressure, etc. - should be checked to
ensure compatibility with system conditions. Check, too, that the
type of solenoid enclosure is compatible with your operating
environment.

Some Red-Hat and Red-Hat Il valves are designed to operate in
any mounting position, while others must be oriented in a certain
way to operate properly. Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
position to reduce the possibility of foreign matter accumulating
in the core tube area. The first line of defense against this
occurrence, however, is the installation of a filter or strainer as
close as possible to the valve inlet.

Installation Practices
Teflon tape or pipe joint compound should be used, but only on
male pipe threads. To prevent foreign matter from entering the
valve, do not apply either sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve to its piping. Use
a pipe wrench to turn the pipe into the valve, and a second wrench
on the flat of the valve body. To prevent distortion of the valve
body, apply the second wrench to the side of the valve into which
the pipe is being inserted.

Because the Teflon tape or pipe joint compound reduces friction
and makes turning casy, there is a iendency to over torque when
installing valves. This poses potential damage to the valve body,
especially aluminum or die-cast body valves.

Inlet and outlet piping must be properly supported to prevent
strain on the valve body.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the solenoid leads cannot be pulled from the
coil. If you are not using flexible conduit for transition into the
valve, the supply conduit must be properly supported to prevent
stress on the solenoid assembly.

A considerable amount of foreign matter can collect in a system,



especially during new construction. So, always flush the system
thoroughly before releasing it for normal operation. Clean the
strainers and filters after the line pressure and electric power have
been shut off, but be sure to open the strainer service cap slowly
to release trapped pressure. A second flush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normal
preventive maintenance program, along with cleaning and
inspection of the valve. If the valve is not operating properly, and
corrective steps are required, confirm that the problem is in the
valve and not caused by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, corrosion
from pipes and process vessels, mineral deposits and other solids,
is a major cause of solenoid valve failure. If valve disassembly is
required, always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

Two wrenches shouia be used when removing or
installing a solenoid «Jlve. Stress on the valve body can
be prevented by placing the wrench on the same side
of the valve as the pipe that is being screwed out of or
info the valve.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

Before disassembling the valve, it’s always best to have on hand
those parts subject to wear which are most likely to require
replacement. ASCO offers rebuild kits containing all the internal
parts needed to restore the valve to its like- new condition.

Except on very old valves, you’ll find the rebuild kit number listed
on the valve nameplate. These kits include comprehensive in-
structions and an exploded view of the valve. On all valves, but
especially Red-Hat II, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid to the
valve.

Maintenance Tips
Direct-Acting Valves ~
Always turn off electrical and fluid supplies before disassembling
a valve, and loosen the solenoid base slowly to release any-trapped
pressure. Remove internal parts and wipe them clean with a lint-
free cloth. Examine the valve body for foreign material and

-_—

After electric power and fluid line pressure have been
shut off, the first step in valve disassembly is fo remove
the solenoid mechanism.

e

The solenoid core must move freely in the core tube and
should be free from signs of binding and excessive wear.



deposits. Be especially careful not to scratch the valve seat or disc
during cleaning.

The movable core and core tube should be examined for signs of
binding and wear. If present, all internal parts should be replaced.
If there is excessive wear to the valve body (e.g. wire drawing of
the seat), the valve should be replaced.

The disc at the end of the movable core or piston should be
checked for signs of excessive impacting. If deep impressions
are noted, and the system involves liquids, a water hammer
condition may exist. To protect the pipes and equipment in the
system, install a water hammer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

After reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly.

Pilot-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acting valves. However, pilot operated valves also have a
diaphragm or piston with bleed holes which must be cleaned. The
piston should move freely in its cylinder and the piston rings
should rotate freely in the groove.

-

HOW TO TROUBLESHOOT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Because there are so many potential reasons for solenoid valves to
malfunction, they are often thought to be complex, trouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originate outside the valves themselves, while others
are caused by misapplication or improper installation.

Troubleshooting should begin with a check of the voltage and
pressure input. The problem may be caused by an inoperative
control relay or a fluctuating pressure regulator. If voltage and
pressure check out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

« Low or no voltage

* Burned-out solenoid

« Pressure higher than the valve’s rating

* Foreign matter in the valve

* Binding core or damaged core tube

To operate properly, a solenoid valve core must move within the
core tube and contact the plugnut when the coil is energized. You
should hear a sharp metallic click at energization. Absence of the
click usually indicates an electrical problem. For most valves,
voltage applied to the coil must be at least 85% of the nameplate
voltage rating.

If the valve coil is receiving the proper voltage, absence of a click
may mean that the line pressure is higher than the valve’s rating.
Check that next.

If line pressure is OK, foreign matter may be preventing the core
from moving in the core tube. Core movement can also be
restricted if the top of the core has been peened over by millions
of operations, if the disc is swollen or cut, or if the core itself has
been damaged.

A pilot-operated valve might fail to operate when energized even
though a click has been heard. A no-flow condition may be caused
by:

» Insufficient pressure drop across the valve

* Ruptured diaphragm or damaged piston ring

* Plugged or restricted pilot orifice

Both pilot-operated and direct-acting valves can fail to operate
when de-energized because of:

» Faulty control circuit

* Scale or other foreign matter in the valve

* Binding core or damaged core tube
* Broken spring

Pilot-operated valves may also malfunction when de-energized
due to:

* Plugged bleed orifice

» Damaged pilot seat or disc

* Damaged diaphragm or piston

* Insufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be caused by:
* Low voltage
« Faulty relay or improper electrical control signal
* Loose solenoid parts
» Foreign matter on core or plugnut face
* Worn core or plugnut face
* Damaged spring
* Excessive system pressure

When troubleshooting 4 way valves controlling cylinders, it is
important to follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operation.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
* Misalignment between the piston rod and connected load
* Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
* Foreign matter in the speed controls
» System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.



-

ASCO offers rebuild kits which contain all components
needed to make a valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
*» Misalignment between the piston rod and connected load
» Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
-« Foreign matter in the speed controls
* System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Problem

Possible Cause

Probable Solution

Valve will not operate
when valve circuit is
energized (direct-
acting vaive)

Low voltage or no voltage to solenoid coil

Check voltage at coil; for most valves, voltage should be at ieast 85 percent
on nameplate rating.

Burned out coit

See “"Coill Failure” below.

Excessive foreign matter jamming core
in core tube

Clean vaive; install strainer close to vaive inlet

Binding core or damaged core fube

Replace parts.

Excessive fiuid pressure

Reduced pressure to valve nameplate pressure rating or install
suitable vaive.

Valve will not operate
when valve circuit is
energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Low pressure drop across vaive

Valve might be oversized; replace valve with one having a smaller orifice.
Increase pressure, if possible.

Ruptured diaphragm or piston ring

Replace damaged parts.

Plugged or restricted pilot orifice

Clean valve and pilot orifice.

Vaive will not close or
shiff when valve circuit
is de-energized (direct-
acting vaive)

Coil not de-energized

Check electrical control circuit.

Excessive foreign matter jomming core in
core tube

Clean valve; install strainer close to valve inlet.

Damaged disc or seat causing internal
leakage

Binding core or damaged core tube

Replace with new parts,

Damaged spring

Replace with new spring. Never elongate or shorten spring.

Valve will not ciose or
shift when valve circuit
is de-energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Plugged bleed orifice

Clean orifice,

Damaged piiot seat or pilot disc

Damaged diaphragm or piston

Replace with new parts.

Damaged pilot spring

Replace with new spring. Never elongate or shorten spring.

Insufficient pressure drop across the valve

Vaive might be oversized; replace valve with one having a smalier orifice.
Increase pressure, if possible.

Wire drawing

Dirt or foreign matter is lodged on seat

Replace valve body or install new valve; install suitable strainer close fo
inlet of valve,

Coi failure *

Overvoliage

Check voltage at coil; voltage must conform to namepiate rating.

Damaged core or core fube causing inrush

current 1o be drawn continuously

Excessive foreign matter jamming core in core
tube and causing inrush current to be drawn

continuously

Check for damaged core and core tube, or damaged spring. Check for
scale or foreign matter on the core or inside the core tube. Clean
thoroughly and replace any damaged parts.

Excessive fluid pressure causing inrush
current to be drawn confinuously

Reduce pressure or install suitable valve.

Excessive ambient or fluid temperature

Class A coils are limited to ambient temperatures of 77° F. For temperature
up o 167° F, use Class F coils; for temperatures up 10 212° F, use Class H.

Missing solenoid parts

Install missing solencid housing and other metat parts or properly install
incorrectly assembled metal parts. The housing and other metal parts form
part of the magnetic circuit and are required to provide the impedance
needed to limit current draw.

Moisture inside solenoid enclosure

Waterproof the entrance conduit to prevent entry of moisture. If valve is
mounted oufdoors, check to see that enclosure is weatherproof and that
gaskets are in good condition; use appropriate seatant where required. If
general-purpose enclosure is used in a damp or humid atmosphere, use
watertight, molded coils -

* In Red-Hat Il Explosionproof solenoids, a binding core, high-input voltage, or excessive ambient or fluid temperature may cause the solenoid’s non-resettable
thermal fuse to open. If this occurs, the solenoid must be replaced.
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P.O. Box 160, Airport Road, Brantford, Ontario N3T 5M8
Phone (519) 758-2700
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WARNINGS

WARNING: PRESSURIZED UNIT.

Ensure all operating staff are trained in the safe operation
of this and all other pressurized equipment. SAFETY FIRST.

Orifice fittings and their components can present both heavy lifting and tip over
hazards. Workers should wear suitable PPE at all times and have strategies in
place for safely lifting, moving and storing orifice fittings and their components.

The soft seat valve seal design does not require lubrication through the grease
port. Attempting to lubricate a Canalta DC Orifice fitting equipped with a soft
seat slide valve will cause the inner O-ring seal to be ejected from the dovetail
groove resulting in valve failure.

CHANGE OF OWNERSHIP

By purchasing meters/meter runs from Canalta, a client would have entered into a
binding contract. At the point of delivery/receiving of goods, the ownership of the
purchased goods is then transferred to the client.

It is the responsibility of the client to ensure that any practices carried out

after transfer of ownership are to be in compliance with manufacturing codes,
standards and governing statutory legislation. Moreover, any activities need to be
approved by the relevant Notified Bodies where applicable.

®



Complete dimensions tables for

all of our orifice fitting models

are available by contacting your
nearest Canalta Flow Measurement
sales representative.

Find a list of our offices and global
distribution partners at

www.canaltaflow.com/global

Looking for general assembly
diagrams? Contact your nearest
Canalta Flow Measurement sales
representative to get all of the
technical documents you need.

Find a list of our offices and global
distribution partners at

www.canaltaflow.com/global

Canalta supplies a complete lineup
of quality orifice fitting replacement
parts and accessories - many

of them compatible with other
industry leading brands.

Find a list of our offices and global
distribution partners at

www.canaltaflow.com/global




GENERAL OPERATING NOTES

« lItis the responsibility of the end user to ensure all operating staff
are competent and properly trained in the operation of this and all other
pressurized equipment. The following operating instructions are also
given on the operating plate attached to each flow meter top housing.

« lItis the responsibility of the end user to assess the expected surface
temperature of the unit while in service, and to take the necessary
precautions to avoid operator injury.

« lItis the responsibility of the end user to account for all vented
process fluids, and to develop the necessary procedures to avoid
operator injury and environmental damage.

NORMAL OPERATION

The Canalta Dual Chamber Orifice Fitting allows for accurate
placement of an orifice plate in the flow line, along with easy removal

and replacement, without interrupting the flow or dismantling the During normANENEPINENTOnly the loWer chamber

pipeline. Flow of the gas or liquid through the orifice plate creates the is pressurized. Atmospheric pressure in the upper
differential pressure which is measured and used for the calculation of chamber is necessary for proper functioning of the
the flow rate through the pipeline. inner slide valve.

The unit is in normal metering status when the plate carrier and orifice
plate are in the lower chamber, concentric to the flow line, and the
inner slide valve, equalizer valve and bleeder valve are all closed.

The upper chamber of the unit is at atmospheric pressure, and the CLAMPING BAR
clamping bar at the top of the unit is tight. TIGHT
Pressure sensors installed in the lower housing's meter taps
read the differential pressure across the orifice plate and

transmit the readings to a flow computer or chart recorder. BLEEDER VALVE

CLOSED

Orifice plate condition is critical to
accurate metering. The orifice plate EQ VALVE - h
must be removed and inspected for CLOSED -
damage, general wear and particulate

INNER VALVE
build-up regularly. Prior to beginning CLOSED
the orifice plate removal procedure, the
operator must confirm that the clamping
bar is tight and that the bleeder valve is fully (
closed. |

ORIFICE PLATE
IN FLOW LINE

®



KEY OPERATING PARTS AT A GLANCE

Clamping Bar Screws
Clamping Bar

Spec Plate

Bleeder Valve

Grease Gun

Plate Carrier m""— a

Operator Gear: : gl

, . i -
Slide Valve Equalizer Valve
Indicator Plate

. _ : S Flow Direction Arrow

Orifice Plate Carrier

Orifice Plate
Orifice Plate Seal

Operating Wrench

Drain Plug



REMOVING THE
ORIFICE PLATE
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Ensure the bleeder valve is closed and
clamping bar tight before beginning.
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Slowly open
equalizer valve.
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(REMOVAL STEP B) )
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Open inner @
slide valve.
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Raise plate carrier
\with operator gears. @
(REMOVAL STEP D)
ENSURE VALVE
IS FULLY CLOSED

[ .
Close inner
slide valve.
\__
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(REMOVAL STEPE )~
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Close equalizer

valve.
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ENSURE VALVE
IS FULLY CLOSED
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Open bleedej '
valve. =
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(REMOVAL STEP G
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Perform greasing procedure.
SEE SOFT SEAT WARNING PAGE 2.
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(REMOVAL STEP H) =
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Loosen clamping bar.
DO NOT REMOVE.
\_




Dislodge seal bar
with plate carrier.
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{
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(REMOVAL STEP J ) t t

[
Remove clamping and seal bars,

raise carrier up through opening.
.




ORIFICE PLATE INSPECTION

Regular orifice plate inspections are crucial to measurement accuracy. Canalta recommends that the orifice plate
be removed from the flow line and inspected at least monthly. AGA-3 / APl 14.3 sections 2.4.1 and 2.4.2 outline
orifice plate parameters that can be affected by service conditions. Damage, excessive wear and build-up can lead
to a reduction in flow meter accuracy.

Pay particular attention to dirt, grease or ice accumulation, pitting due to corrosion, nicks, dings and other impact
damage, as well as general wear and erosion of the normally sharp bore edges. Replace the orifice plate as
necessary.

Orifice plate seals should also be inspected to reduce the possibility of bypass. Pay attention to dirt or grease
accumulation, cracks, tears or cuts and swelling. Replace seals as necessary.




REPLACING THE
ORIFICE PLATE



CREPLACEMENTSTEPA

e

Lower carrier into top housing.
DO NOT LOWER ONTO VALVE.
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(REPLACEMENT STEP C )

e

Reinstall seal and
kcIamping bars.

Tighten all clamping ’
kbar screws.




Slowly open

A\ 7N \’:\:“‘1 .
equalizer valve. —2% K Q\,\?
\_ \ J
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(i) litsSTs
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[ .
Open inner

slide valve.
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(REPLACEMENT STEP G )

Lower carrier into
bottom housing.

\_

ENSURE VALVE
IS FULLY CLOSED

[ .
Close inner
slide valve.

\__
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Close equalizer
valve.

\_

_—

. )

ENSURE VALVE
IS FULLY CLOSED

Tﬂfj} N
" \
[ iy
Open bleeder '
valve. a
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Perform greasing procedure.
SEE SOFT SEAT WARNING PAGE 2.

\_

REPLACEMEN TSTEPL )

-
Close bIeederJ ﬁ@
valve.
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GREASING PROCEDURE

The metal-to-metal grease seal design requires lubrication on a regular

basis. For the procedure to be successful, a pressure differential across the

slide valve being serviced is required, with the chamber immediately below

the valve having a higher pressure and forcing the valve strip up against the

seat. The double ball grease check valve prevents process pressure from

coming through the grease port. For best results, use only valve seal grease

supplied by Canalta and recommended for the applicable service. e

=
i

1. Ensure that the inner slide valve and equalizer
valve are fully closed, and that the
upper chamber is de-pressurized.

2. Open the bleeder valve and allow the
top chamber to de-pressurize. A pressure ‘
differential now exists between the
lower and upper chambers, and the m- - .D -
slide valve is ready to be greased.

3.  Remove the threaded stem from the

grease gun assembly. Insert one stick of
grease. Grease Gun Assembly

4. Replace the grease gun stem and turn
in slowly so as not to rupture the grease
channel seal.

5. Repeat steps 3 and 4 if additional
grease is required. Larger
units require more grease.

6. Close the bleeder valve.

Grease Gun

NOTE: use only Canalta supplied
grease guns to apply grease to the
slide valve.

NOTE: DO NOT perform greasing
procedure on units equipped with
soft seat slide valves. See warning
page 2.

2500 W

€
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INSTALLATION RECOMMENDATIONS

The DC Dual Chamber Orifice Fitting is typically installed in conjunction with upstream and downstream meter run
sections (tubes). This is essential to meet the recommendations of both AGA Report 3 and ISO 5167. To obtain the
best measurement results, follow the recommended piping configurations and installation requirements of either of
these two standards, as well as the recommendations below.

1. Always ensure that operating staff are competent and properly trained to operate this and all other
pressurized equipment.

2. When installing the fitting or meter run, ensure that the flow arrow on the outer surface of the fitting
corresponds to the direction of flow in the line.

3. Attention to clearances is essential. Users should refer to the appropriate Weights and Dimensions brochure
and any order specific General Arrangement drawings for details. Ensure there is operating clearance above
the top of the fitting for removal of the plate carrier. For 8”- 30" DC Dual Chamber Oririce Fitting models,
additional clearance at the sides of the fitting is necessary for pinion gear rotation and operating wrench
removal.

4. When used to measure wet gas, the vertical mount is recommended to prevent dam formation against the
orifice plate.

5. Instrument tap lines should be installed sloping upwards to the differential pressure measurement
instrument. Where this cannot be accomplished, use seal pots to chemically seal the sensing lines eliminate
hydrostatic head errors.

6. To avoid damage to the orifice plate, ensure that the orifice plate and plate carrier are removed from the
fitting prior to pressure testing the system.

7. Before inserting the orifice plate and plate carrier into the fitting, always ensure that the lower cavity of the
fitting is free of debris. If debris has accumulated, remove the lower drain plugs and rod-clean the lower
section.

PRESERVATION & STORAGE

The following measures should be taken to preserve and store all orifice fittings and meter runs that are not currently
in service:

- Hydrostatic testing is required before entering service if stored for more than 1 year;
« Apply rust inhibitor every 3-6 months inside the bore to prevent rust and corrosion;
- Store in dry conditions, preferably indoors to prevent rust and corrosion;

«  The end caps shipped with the meter run or fitting should be left in place during storage.



MODEL NUMBERING SYSTEM

Each individual Canalta Orifice Fitting is assigned a model number which can be found on the unit’s sales and
quality control documentation. These model numbers facilitate quick identification of specific features of an
orifice fitting, such as pipe schedule, body material and applicable standard. To understand the model number

on your Canalta Orifice Fitting, use the legend below.

360 RIDB40S AWOOWFTTL

Nominal Pipe Size J I—Valve Lock-out Option

2,3,4,6,8,10,12,
14,16, 20, 24, 26, 30

ANSI Rating —8
15 =150, 30 = 300, 60 = 600
90 =900, 150 = 1500,
250=2500

Flange Facing
RF = Raised Face

RJ = Ring Type Joint
NF = No Flange

Model
SC = Single Chamber
DC = Dual Chamber

DB = DBB Orifice Fitting

Pipe Bore Schedule
30, 40, 60, 80, 100, 120, 160
CS = Custom

Trim
S = Standard (NACE MR-01-75)
SS = Corrosive 316 Stainless

L = Lock-out Mechanism Included
Blank = Valve Indicator Plate Only

Telemetering Tap Option
TT =Two sets of taps per side
Blank = One set of taps per side

End Connect Configuration

FF = Flanged Both Ends

WF = Butt Weld U/S, Flanged D/S
WW = Butt Weld Both Ends

Specification (AGA/ISO)
00 = AGA-3, 4th Edition
67 =150-5167

85 = AGA-3, 2nd Edition
Body Material Spec.
W=A216 WCB

L=A352 LCC

SS = A351 CF8M Stainless
DS=A995 CD3MN Duplex

Valve Seal Type

A = Grease Seat

B = Soft Seat

(Blank for Single Chamber)

Note: the orifice fitting movdel number may deviate slightly from this legend in cases where exotic
materials or other custom features are included. Please contact us directly for any questions or

concerns regarding your Canalta Orifice Fitting.



ORIFICE FITTING QUICK INSPECTION & ASSESSMENT

While the seal and clamping bars are off of the orifice fitting and the top housing is open, visually inspect the
interior of the unit.

HOUSING WHILE TOP HOUSING IS OPEN AND UNIT

ij DO NOT OPEN SLIDE VALVE TO INSPECT LOWER
IS UNDER PROCESS PRESSURE.

Pay attention to the condition of the interior surfaces of the orifice fitting, the pinion gear, seal bar face and O-ring.
Excessive corrosion, fluid build-up or other visible damage may indicate the need for more extensive maintenance
and replacement of parts. Similarly, excessive resistance when turning gear shafts during operation may indicate
the need for the replacement of parts.




SCHEDULED TEARDOWN MAINTENANCE

Both measurement accuracy and orifice fitting performance in general can benefit from periodic teardown
maintenance. Canalta recommends teardown maintenance be performed every two years or earlier if deemed
necessary. The appropriate Disassembly/Assembly can be requested from Canalta if required.

TOP HOUSING FROM ORIFICE FITTING BODY. FAILURE TO

f ENSURE FLOW LINE IS DE-PRESSURIZED BEFORE REMOVING
DE-PRESSURIZE COULD RESULT IN SERIOUS INJURY OR DEATH.

After de-pressurizing the line and removing the top housing, perform the following inspections and parts
replacements:

« Visually inspect all interior surfaces of the orifice fitting body for excessive build-up or corrosion;
« Inspect gear shafts for broken or bent teeth. Replace as necessary.

« Inspect valve seat surfaces for abrasion or corrosion. Replace as necessary.

« Manually change out valve seat grease in the grease track (for grease-type units only).

+  Replace the valve strip and all accessible O-rings (including valve seat O-rings on soft seat units).
«  Remove the drain plugs and rod-clean the lower section of all accumulated debris.

« Inspect all differential pressure tap holes for build-up. Clean out as necessary.

When returning the line to service, ensure that the orifice plate is in the top housing during re-pressurization, the
slide valve is in the closed position, the EQ and bleeder valves are closed, and the seal and clamping bars are in
place and tightened down.




LIFTING AND HANDLING

Canalta Flow Measurement products generally require mechanical lifting devices and techniques. All safety
activities associated with lifting techniques and equipment shall be in accordance with local laws and the
receiving company’s HSE policies and procedures, and shall be followed without exception. Extreme care shall
be exercised throughout the operation to prevent both injury to personnel and damage to the meter. Proper
rigging and lifting techniques should be followed. Do not stand under suspended load. Improper handling
may cause injury and/or damage. SAFETY FIRST.

Most Canalta products arrive at their destination in a wooden crate or strapped to a wooden pallet, and
are therefore easily moved using a standard forklift. There are scenarios, however, where a meter run or
fitting only unit must be moved without the aid of a frame. In either case, care must be taken to assess
the weight of the package and ensure that the machinery and lifting aids are appropriate to the items
being handled. Crate, pallet and/or meter run weights are documented on the commercial invoice or
packing slip accompanying the shipment.

MOVING UNITS IN CRATES AND ON PALLETS

+ Select an appropriate forklift based on the weight of the package being handled. Use fork
extensions if necessary.

+ Center the forks so the load is evenly distributed. Ensure the load is balanced and secure prior
to lifting. Use extra strapping to secure any unstable loads.

« Drive the forks into the load as far as possible. Avoid contact with any parts of the load that
may extend past the edge of the pallet. Tilt the load back slightly, then lift.

« Keep the load as low as possible while traveling, keeping an even pace, avoiding fast starts and
sudden stops.



MOVING METER RUNS

+ Select an appropriate forklift and lifting straps based on the weight of the meter run being
handled. Position the forks as narrowly as possible to create a single lifting point.

« Determine the meter’s fulcrum and position the straps so the unit is balanced when lifted.
Ensure the slings are wrapped in opposing directions to prevent the unit from rotating
and swinging.

+ Slide the ends of the straps over the forks, positioning the slings as close to the forklift body as
possible without having the meter run make contact with the forklift.

« Tilt the load back slightly, then lift. Keep the forks as low as possible while traveling, keeping an
even pace, avoiding fast starts and sudden stops.

Note: Ensure shipping straps wrap around
pipe in opposing directions.

((‘) ) Center of Gravity ‘ h Lifting Straps ‘ @ Lift Point

Note: Lifting diagrams may not reflect all configurations. Centers of gravity not exactly as shown.

@



MOVING DUAL CHAMBER FITTING ONLY UNITS

+ Select an appropriate forklift and slings based on the weight of the meter being handled.
Position the forks as narrowly as possible to create a single lifting point.

« Wrap the lifting strap around the fitting, under the shoulder of the top housing. Do not position
the lifting strap under the plate carrier operator gears - lifting from this position may result in
significant damage and inoperability.

+ Slide the end of the lifiting strap over the forks, positioning the strap as close to the forklift body
as possible without having the unit make contact with the forklift. Adjust as necessary.

« Tilt the load back slightly, then lift. Keep the forks as low as possible while traveling, keeping an
even pace, avoiding fast starts and sudden stops.

1 (.) | Center of Gravity

h Lifting Straps

@ Lift Point

Note: Lifting diagrams may not reflect all configurations. Centers of gravity not exactly as shown.
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Explosion-Proof Gas Catalytic Heaters

Catalytic Heater
Applications

Installation & Operation Instructions

@ WARNING

Improper installation adjustment, alteration, excessive vibration, service, or maintenance
can cause property damage, injury or death. Read the installation, operating and
@®
C us

APPROVED
maintenance instructions thoroughly before installation or servicing this equipment.

Special Notes

The following special notices highlight important information in the
installation and maintenance sections. Each serves a special purpose
and is displayed in the format shown:

This symbol indicates a potentially hazardous situation, which,
L i \ if not avoided, can result in personal injury or damage to the
CAUTION
equipment.

This symbol indicates a potentially hazardous situation, which,
cuton it not avoided, may be a shock hazard.

ﬁ This symbol indicates an imminently hazardous situation,
which, if not avoided, could result in death or serious injury.

WARNING

CCIl Thermal
Technologies INC.

Heating and Filtration Solutions

Part No. M20724-008 Rev.6.02 Date of Issue: Aug 2016  Printed in Canada



Certification & Intended Use

e Certification 4. The Model BX (Series G) Cata-Dyne™ heater is certified by
CSA and FM for use in general industrial non-hazardous
locations. Models listed are certified for industrial use only, for
either natural gas or propane gas.

1. Model WX (Series X) & MKII (Series X) Cata-Dyne™ explosion-
proof, flameless infrared catalytic gas heaters are certified by
the Canadian Standards Association (CSA) for use in Class |,
Divisions 1 and 2, Group D hazardous locations temperature 5. CSA approved models are equipped for high altitudes: 0 to
code T2C, at a maximum ambient temperature of 40°C (104°F). 4500 ft (0 m to 1370 m) above sea level. FM approved models

are equipped for high altitudes: 0 to 6000 ft (O m to 1829 m)

2. Model WXS (Series X) is FM certified for Class I, Division
above sea level.

I, Group D, temperature code T2B at a maximum ambient
temperature of 40°C (104°F). Model BX (Series X) and Model
MKII (Series X) are FM certified for Class |, Division |, Group D,

temperature code T2C at a maximum ambient temperature of | Ne Cata-Dyne™ heater can be used in all industrial indoor
40°C (104°F). locations where a source of infrared radiant heat is required, where

adequate ventilation is available.

¢ |Intended Use

3. Models WX (Series X) are certified CE for use in gas
environments, Category 2, Zone 1 & 2, Group IlA.

Specifications

To ensure the maximum efficiency of your Cata-Dyne™ heater, it e BX Model (Series G)*
should be installed with the heating surface positioned plus or minus
45° from the vertical plane at a height of no more than 8 ft (2.44 m).
All heaters must be installed in accordance with the latest revisions ~ 1able 2.2 - BX Model (Series G)
of the codes described in Table 1, page 2 and in accordance

with any local codes and regulations. Before installing the heater, all

CSA approved for use in general industrial non-hazardous locations.

Specifications Btu/hr Input Ratings)
For Both Natural and Propane Gas

information on the heater nameplate must be carefully reviewed. The Model Number
nameplate lists all the fuel and electrical requirements for the heater. Max. Btu/hr Max. kW
Table 1 — National Code Requirements LPG NAT LPG NAT
; BX 6x6 1,250 1,500 0.366 0.439
For Cata-Dyne™ Heaters Installed in:
. BX 6x12 2,500 3,000 0.732 0.879
Canada USA Internationally
. ) BX 6x24 5,000 6,000 1.464 1.757
- CSA/CAN-C221-02 - NFPA 70, National - Install according to
Canadian Electrical Electrical Code local and national/ BX 8x8 2,222 2,667 0.651 0.781
Code - NFPA 54, National international fuel BX 10x12 4,167 5,000 1.220 1.464
and electrical codes
- CSA/CAN-B149.1 Fuel Gas Code
Natural Gas and BX 12x12 5,000 6,000 1.464 1.757
Propane Installation BX 12x24 10,000 12,000 2.929 3.514
Code
BX 12x36 15,000 18,000 4.393 5.272
e MKIl Model (Series X) BX 12x48 20,000 24,000 5.857 7.029
. o BX 12x60 25000 30,000 7.322 8.786
CSA and FM approved for use in Class |, Division 1 and 2, Group D BX 19570 30,000 36,000 8786 10543
hazardous (classified) locations, T-Code T2C. % ’ ' ’ :
BX 18x24 15,000 18,000 4.393 5.272
Table 2.1 — MKII Model (Series X)
BX 18x30 18,750 22,500 5.491 6.590
Specifications Btu/hr Input Ratings) BX 18x36 22,500 27,000 6.590 7.908
Model Number For Both Natural and Propane Gas BX 18x48 30,000 36,000 8.786 10.543
Max. Btu/hr Max. kW BX 18x60 37,500 45,000 10.983 13179
MKIl 12512 5,000 1.464 BX 18x72 45,000 54,000 13.179 15.815
BX 24x24 20,000 24,000 5.857 7.029
MKII 12x24 10,000 2.929
BX 24x30 25,000 30,000 7.322 7.322
MKII 18x24 15,000 4.393
BX 24x36 30,000 36,000 8.786 10.543
il NIl 2 ORIy S BX 24x48 40,000 48,000 11.715 14.058
MKII 24x24 20,000 5.857 BX 24x60 50,000 60,000  14.644  17.572
MKII 24x48 40,000 11.715

*Model available for CSA only.



Specifications (cod

* WX Model (Series X) e BX Model (Series X and G)**
CSA and FM approved for use in Class |, Division 1 and 2, Group D Series X: FM approved for use in Class |, Division 1, Group D
hazardous (classified) locations, T-Code T2C. hazardous (classified) locations, T-Code T2C.
Table 2.3 - WX Model (Series X) Series G: Approved for general industrial non-hazardous locations
Specifications Btu/hr Input Ratings) by FM.
Model Number For Both Natural and Propane Gas Table 3.3 — BX Model (Series X and G)
Max. Btu/hr Max. kW Specifications Btu/hr Input Ratings)
WX 6x6 1,250 0.366 Model Number For Both Natural and Propane Gas
WX 6x12 2,500 0.782 Max. Btu/hr Max. kW
WX 6x24 5,000 1.464 BX 6x6 1,500 0.439
WX 6x60 12,500 3.661 BX 6x12 3,000 0.879
WX 8x8 2,222 0.651 BX 6x24 6,000 1.757
WX 10x12 4,167 1.220 BX 8x8 2,667 0.781
WX 12x12 5,000 1.464 BX 10x12 5,000 1.464
WX 12x24 10,000 2.929 BX 12x12 6,000 1.757
WX 12x36 15,000 4.393 BX 12x24 12,000 3.514
WX 12x48 20,000 5.857 BX 12x36 18,000 5.272
WX 12x60 25,000 7.322 BX 12x48 24,000 7.029
WX 12x72 30,000 8.786 BX 12x60 30,000 8.786
WX 18x24 15,000 4.393 BX 12x72 36,000 10.543
WX 18x30 18,750 5.491 BX 18x24 18,000 5.272
WX 18x36 22,500 6.590 BX 18x30 22,500 6.590
WX 18x48 30,000 8.786 BX 18x36 27,000 7.908
WX 18x60 37,500 10.983 BX 18x48 36,000 10.543
WX 18x72 45,000 13179 BX 18x60 45,000 13179
WX 24x24 20,000 5.857 BX 18x72 54,000 15.815
WX 24x30 25,000 7.322 BX 24x24 24,000 7.029
WX 24x36 30,000 8.786 BX 24x30 30,000 7.322
WX 24x48 40,000 11.715 BX 24x36 36,000 10.543
WX 24x60 50,000 14.644 BX 24x48 48,000 14.058
WX 24x72 60,000 17.5672 BX 24x60 60,000 17.572
BX 24x72 72,000 21.087

* WXS Model (Series X)**

FM approved for use in Class |, Division 1, Group D hazardous
(classified) locations, T-Code T2B.

Table 3.4 — WXS Model (Series X)

Specifications Btu/hr Input Ratings)

Model Number For Both Natural and Propane Gas
Max. Btu/hr Max. kW
WXS 6x6 1,750 0.513
WXS 6x12 3,500 1.025
WXS 6x24 7,000 2.050
WXS 8x8 3,111 0.911
WXS 10x12 5,833 1.709 **Model available for FM only.
WXS 12x12 7,000 2.050
WXS 12x24 14,000 4101
WXS 12x36 21.000 6.151
WXS 12x48 28,000 8.201
WXS 24x24 28,000 8.201
WXS 24x36 42,000 12.302
WXS 24x48 56,000 16.402



Installation

e Clearances

Appropriate clearances from the heating surface must be observed
during the installation of the Cata-Dyne™ heaters (Figure 1 and
Table 4.1-4.4, page 4). Maintain nameplate clearances from
combustible materials such as wood, cloth, paper, etc. If the heater
is to be installed overhead maintain clearances as stated in Figure 1
and Table 4.1-4.4, page 4 from vehicles parked below.

A

T

! |
B
Figure 1 — Heater Clearance
Table 4.1 — A: Top (Heater Clearance)
Up to 12,000 12,000 to 48,000 Over 48,000
Radiant Btu/hr Btu/hr Btu/hr
Surface (8.514 kW) (14.058 kW) (17.572 kW)
Position
in mm in mm in mm
Vertical (0°) 18 457 18 457 42 1067
0-45° up 18 457 32 813 54 1372
0-45° down 18 457 18 457 18 457
Table 4.2 — B: Bottom (Heater Clearance)
Up to 12,000 12,000 to 48,000 Over 48,000
Radiant Btu/hr Btu/hr Btu/hr
Surface (8.514 kW) (14.058 kW) (17.572 kW)
Position
in mm in mm in mm
Vertical (0°) 7 178 12 305 18 457
0-45° up 0 0 12 305 18 457
0-45° down 22 559 24 610 42 1067
Table 4.3 — D: Radiant Surface (Heater Clearance)
Up to 12,000 12,000 to 48,000 Over 48,000
Radiant Btu/hr Btu/hr Btu/hr
Surface (8.514 kW) (14.058 kW) (17.572 kW)
Position
in mm in mm in mm
Vertical (0°)
0-45° up 28 71 42 1067 60 1524
0-45° down

Table 4.4 - C: Sides (Heater Clearance)

1.

Radiant All Heaters Up
ST LIS T Note: Maintain nameplate
Position (17.572 kW) .
clearances from combustible
materials such as wood,
Vertical (0°) cloth, paper, as well as any
vehicles parked in the area of
0-45° up 12 305 the heater.
0-45°
down
Fuels

The Cata-Dyne™ flameless gas heater is designed to operate
on clean, dry natural gas, or propane as specified on the
heater nameplate.

Natural Gas - these heaters are designed to use natural gas
(1,000 Btu/ft?, 37 MJ/m?) at 7" w.c. (1.73 kPa), 4.5" w.c. (1.12 kPa)
or 3.5" w.c. (0.86 kPa).

Propane - these heaters are designed to use propane gas
(2,500 Btu/fte, 92 MJ/m?) at 11" w.c. (2.72 kPa).

Piping
A main shut-off valve must be installed upstream of all auxiliary
heater controls.

The ASV375 100% safety shut-off valve (SSOV) and appliance
regulator (natural gas heaters only) can be installed in the
horizontal or vertical position. Older model heaters with the H17
safety shut-off valve must be installed in the upright position
(horizontally) ONLY.

The thermostatic temperature controller can be installed in the
horizontal or vertical position.

The maximum inlet pressure to the 100% safety shut-off
valve (SSOV), thermostatic temperature control and appliance
regulator is 1/2 psi (3.4 kPa). If the inlet pressure is higher
than this, a low pressure service regulator must be installed
upstream of these components.

The maximum inlet pressure to the low pressure service
regulator (available from CCI Thermal) is 250 psi (1.7 MPa). If the
inlet pressure is higher than this, a high-pressure regulator must
be installed upstream.

For installation, see figure 2 for typical Cata-Dyne™ Heater and
figure 3 for natural gas MKIl model.

Note: Gas appliance regulators and manual shut-off valves are
required standard components for all CSA approved heaters; they
are available as optional accessories for FM approved heaters



Installation ©contq

Cata-Dyne™

/Temperature sensing bulb

Thermostatic
temperature Electrical junction box

controller

Appliance regulator (natural

gas only)

Thermocouple

assembly Shut-off valve

Tee to other heaters
Safety shut-off valve

Service regulator

heater Flo-Dri

Shut-off
valve

Figure 2 — Typical natural gas Cata-Dyne™ Heater installation

e Electrical

Note: Ensure that the heater is not operational in an excessive
vibration environment or premature failure of the heater may occur.

All wiring is to be installed in accordance with the latest revisions of
the Canadian Electrical Code (CEC)/National Electrical Code (NEC)
and any applicable local codes.

It is desirable to install an indicating light on all starting systems.
This will reduce the possibility of the power being left on once
the heater is started, which can severely reduce the lifespan of
the heater.

Ground connections for 120V and higher voltage heaters are
required as indicated in Figure 4 and 5, page 5.

The number of terminals in the junction box can be two or four
depending on the number of elements used in the fabrication
of the heater. All MKII models incorporate a single element and
therefore have only two terminals. The connection procedure
for the different combinations is as described in Figure 4 and 5,
page 5.

CAUTION Install MKII Series heaters with controls on

cuton— sides or bottom of heater ONLY.

Ensure Bus Bar arrangement Ensure Bus Bar arrangement
corresponds with diagram corresponds with diagram
AN

®
®§

Ground
Connection

L2

Ground

Figure 4 — Elements in parallel Figure 5 — Elements in series

Temperature sensing bulb
Safety shut-off valve /
<,
AR

e, Thermostatic

P temperature controller
<~
<
N Appliance regulator
(natural gas only)
> Shut-off valve
< < / Tee to other heaters

Service regulator
/ Flo-Dri

filter

/ Shut-off
Cata-Dyne™

valve

heater i
Thermocouple assembly /

Electrical junction box

0

Figure 3 — Typical natural gas installation (MKIl model only)

¢ Ventilation

1. The catalytic reaction in Cata-Dyne™ heaters occurs when natural
gas or propane reacts with oxygen to produce water vapor, carbon
dioxide and infrared energy. Ventilation must be provided to allow
adequate supply of oxygen for the reaction.

2. Forevery 1.0 ft? (0.093 m?) of heater surface, 50 ft¥/hr (1.42 m%hr)
of air supply is required. For example, a WX 24 x 24 heater (20,000
Btu/hr / 5.857 kW) would require 200 ft3/hr (5.66 m?/hr) of air to
ensure proper operation of the Cata-Dyne™ heater. See Table 5,
page 5 for air requirements.

3. Toreduce the carbon dioxide and water vapor concentrations in
the building, a vent hood assembly can be installed to provide
positive ventilation from the heater (Figure 6, page 5).

3" Pipe 3" Snow cap

gEbow | 1) Wi
R

3" Flashing

15" approx.

Wall mounting bracket

A

Heater —>|

4/ /A— Wall
11.5"
Dependant upon < - >

application

Figure 6 — Ventilation from heater

Table 5 - Ventilation from heater

Cu. Ft/hr of air per Square  Cu. M of air per Square

Heater Series Ft of Heater Surface Meter of Heater surface
WX/MKII (CSA/FM) 50 15.3
BX (CSA) 50 16.3
BX (FM) 60 18.3
WXS (FM) 70 21.3



Operation

All Cata-Dyne™ heaters are supplied with a safety shut-off valve/
Thermocouple assembly to ensure the safe operation of the heater.
Under no circumstances should the reset button be held or locked
into the depressed position by use of a mechanical restraint. A
tamper resistant model safety shut-off valve is available if desired.

e Start-up

1. Ensure the heater has been installed according to all
instructions and relevant codes.

2. Turn on the main gas supply to the system.

3. If the heater is equipped with a low-flow thermostatic
temperature controller (capable of flow capacities below
30,000 Btu/hr), rotate the dial completely clockwise to the fully
open position.

4. If the heater is equipped with a high-flow thermostatic
temperature controller (capable of flow capacities above
30,000 Btu/hr), rotate the dial completely counterclockwise to
the fully open position.

5. Turn on the power to the electrical elements.

6. After 15 minutes, depress the reset button on the top of the
100% safety shut-off valve. The button should return to the

original position and internally open the valve and allow gas
to flow to the heater. If the valve does not stay open when
the reset button is released, it may be necessary to wait an
additional few minutes and then depress the reset button
again. This will allow the electrical elements additional time to
warm up.

7. When the catalytic reaction is well established, turn off the
electrical power to the elements, and wait for an additional
amount of time, and wait an additional amount of time.

8. If the heater is equipped with a thermostatic temperature
controller, it can be set to the desired setting after the catalytic
reaction has been established for at least one hour.

e Shut Down
Turn off the gas supply to the heater.
e Multi-Heater Start-up

Cata-Dyne™ heaters can also be purchased/installed in multi-
heater assemblies. If these assemblies are 12V, each heater must
be started individually. This ensures the correct voltage and current
will be reaching the heater from the power supply.

12V Hazardous Electrical Installations

10ft| 151t

- ot -

e Y Y »
@\ 30m| 46m g
— "

~0.46m

Vehicle located outside
hazardous area

Figure 7 - Vehicle location

e Most oil and gas production buildings have an area
classification as follows:

1. Class |, Division 1 (Zone 1), within the building. Refer to Figure 7
and 8, page 6.

2. Class |, Division 2 (Zone 2), up to 10 ft (3 m) from the building
in any direction. Refer to Figure 7 and 8, page 6.

3. Class |, Division 2 (Zone 2), between 10 ft (3 m) and 25 ft (7.6 m)
from the building in all directions at an elevation of 18" (0.45 m)
above the ground. Refer to Figure 7 and 8, page 6.

4. Connection to the power supply must be outside of the Class |,
Division 2 location (Figure 9, page 6). All electrical apparatus
and wiring within this area must conform to the appropriate codes.

.| 151t
A A

«< >
46m

A2
3y®

Class |, Division 2 (Zone 2)
18 in. (0.46 m) above ground.
Subject to possible transient vapour.

D Class |, Division 1 (Zone 1)
I:‘ Class |, Division 2 (Zone 2)

Figure 8 — Classes and divisions

6

Building wall
Standard
battery cable EATA-DYN E™
< eater_c/w
explosion-proof
junction box

OUTSIDE BUILDING - Class | Division 2
area use appropriate electrical fittings

INSIDE BUILDING -
Class | Division 1 area use
appropriate electrical fittings

25 ft.
76m

A

Figure 9 — Power supply connection (see Caution below).

A CAUTION Connect battery outside 25 ft (7.6 m) in

cuten non-hazardous area



Space & Spot Heating

e Space Heating

1. A separate heat load calculation should be done for each
building in which a Cata-Dyne™ heater will be installed for
space heating purposes.

2. The heat load calculation determines the building heat losses
through the structure and allows for air infiltration. For sample Heat
Load Calculation, visit: www.ccithermal.com.

3. Cata-Dyne™ heaters produce low intensity infrared heat that
is absorbed by objects within the range of the heat source.
The closer the object is to the source of heat the more heat
the object will absorb. Cata-Dyne™ heaters should be placed
close to the floor level within the building to heat objects close
to the floor.

4. ldeally, Cata-Dyne™ heaters should be mounted 1 ft to 3 ft
(0.3 m to 1 m) from the floor and equally spaced around the
building perimeter for space heating applications.

5. If low mounting is not practical, then overhead mounting may
be utilized. Overhead mounted heaters should be sloped face
down to a maximum 45° angle to direct the infrared energy
towards the floor. Overhead mounting should be restricted to
heaters of 30,000 Btu/hr (8.8 kW) capacity and larger.

6. If the building requires only one heater, place the Cata-Dyne™
heater as close as possible to the center of the longest wall.

7. For multiple heater installations, space the Cata-Dyne™
heaters as evenly as possible around the perimeter of the
building.

Cleaning & Personal Safety

8. Make sure the piping is large enough to handle the gas load
(refer to the sample Piping Calculation in the Cata-Dyne™
catalog for sizing information).

9. Make sure the electrical starting system has sufficient current
carrying capacity and conforms to all applicable electrical codes.

10. ltis advisable to install an indicator light in the electrical circuit to
reduce the possibility of the power being left on once the heater
is started.

¢ Spot Heating

1. There are several factors to consider when Cata-Dyne™ heaters
are utilized for spot heating.

2. Infrared energy travels in straight lines from the face of the
Cata-Dyne™ heater covering approximately 160° of an arc and
is inversely proportional to the square of the distance. The heater
should therefore be mounted as close as practical to the object
requiring heat for maximum temperature rise. A minimum of 28"
(710 mm).

3. Match the shape of the object requiring heat with the appropriate
Cata-Dyne™ heater, e.g. WX/BX 6x24 for long narrow objects or
WX/BX 12x12 for a square object.

4. Objects requiring heat should be painted dull, dark colors for
maximum infrared absorption and objects not requiring heat
should be painted light or reflective colors.

5. Insulate and protect plastic, rubber and similar materials from
direct intense infrared heat.

¢ Cleaning

The Cata-Dyne™ heater box may be cleaned but only once it has
been allowed to cool. If your Cata-Dyne™ catalytic pad (white pad)
is dirty it should never be contacted in order to avoid damaging it.
This means that it should not be wiped down, sprayed with water or
blown with compressed air. Any contact with the catalytic pad may
damage the surface requiring the owner to return the unit to the
factory for repair.

Repairs

¢ Personal Safety

The Cata-Dyne™ heater does not produce harmful carbon
monoxide gas when used with natural gas or propane. Adequate
ventilation must be incorporated in any building design to ensure
oxygen replenishment and removal of any carbon dioxide.
Protective grills should be used on any installation where personnel
may come in contact with the face of the heater.

If the Cata-Dyne™ heater malfunctions, and is no longer operating,
send the heater to the factory for servicing. Do not attempt to service
the unit.

When returning the heater you can fill out the online repair form at
http://www.ccithermal.com/online-repair-form.php or include the
following information with the heater when shipping:

1. Company name and address
2. Contact name

3. Telephone/fax number/email

Product model and serial numbers

Tagging codes

Advise if an estimate is required prior to starting the repair
P.O. Number

Description of problem(s) and/or required repairs

© ® N o o &

Special instructions (if applicable)

10. Return shipping instructions



Ordering Information

1. Quote requests can be made using our Online RFQ process
found at: www.cata-dyne.com

2. Order any of CCI Thermal’s products by telephone, fax, mail,
e-mail, or on-line at: www.cata-dyne.com

3. Toassist us in processing your order as quickly and efficiently
as possible, please provide us with the following information:

a. Cata-Dyne™ product name
i. Cata-Dyne™ model number
b. Fuel gas: natural gas or propane
c. Starting voltage: 12, 24, 120, 208, 240, 480, or 600
d. Accessories required:
i. Protection Girill
ii. Wall Mount Brackets

ii. Thermostat

Troubleshooting

iv. Regulator
v. Start Up Leads (12V system only)
vi. Vent Hood
vii. Other
e. Company name and contact
f. Billing address and phone number
g. Shipping instructions
h.  Special tagging instructions
i. Date required
j- Method of payment:
i. Onaccount: P.O. number required
ii. Credit card: VISA or Mastercard number

ii. Cash or cheque

1. Ensure that the fuel matches that listed on the nameplate.
2. Ensure that the voltage matches that listed on the nameplate.

3. Check for any physical damage. All signs of physical
damage to the catalyst pad such as holes, tears or a general
deterioration of the catalyst bed indicate that it is time to have
the heater repaired. Excessive vibration may cause damage
to the inner catalysts structure which may cause premature
failure.

4. Check the gas supply pressure at the heater — 7" w.c. (1.73 kPa),
4.5" w.c. (1.12 kPa) or 3.5" w.c. (0.86 kPa) for natural gas and
11" w.c. (2.72 kPa) for propane.

5. Check the gas orifice for obstructions or dirt and ensure the
size matches that listed on the nameplate. It may be necessary
to install a filter upstream of the heater or regulator if the gas
supply is dirty. If the fuel supply is constantly dirty and/or wet it
would be advisable to use bottled propane fuel.

6. Check the mounting position of the heater. The face of the
heater should be preferably in the vertical position and should
not vary more than 45° from the vertical position for maximum
efficiency.

7. Check for saturation of the catalyst face caused by
condensation or rain running down the face of the heater. If
the heater has been exposed to water, it is advisable to place
the unit in a warm area for a period of a few hours or longer
if required. Once the moisture is removed, the heater can be
re-installed and re-started.

8. Check the start-up leads cable size to ensure that the
resistance of the cable is not reducing the current to the
heater. This would not allow sufficient power to the electrical
element to preheat the catalyst to the activity temperature. It
is recommended to run the service vehicle at fast idle while
starting the heater.

9.

Cata-Dyne™ heaters are designed to use clean fuel and to be
used in non-contaminated atmospheres. Sulphur compounds
in the fuel or atmosphere will poison the catalyst bed over a
period of time and render the heater inoperative. If the heater
has been exposed to sulphur compounds, it should be sent to
the factory for service.

Avoid spraying the face of the heater with high-pressure air,
steam or water because this can damage the catalyst bed, if
physical damage is visible, return the heater to the factory for
servicing.

Ensure that the thermostat is correct for the model size, fuel,
and pressure specifications for the heater it is fitted to. If the
thermostat is too low, the heater will not have sufficient fuel
rating to operate and will stop.
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Explosion-Proof Gas Catalytic Heaters

PLEASE ADHERE TO INSTRUCTIONS IN THIS MANUAL

Failure to do so may be dangerous and may void certain provisions
of your warranty.

For further assistance, please call 24hr hotline: 1.800.661.8529 (U.S.A. and Canada)
Please have model and serial numbers available before calling.

WARRANTY: Under normal use the Company warrants to
the purchaser that defects in material or workmanship will be re-
paired or replaced without charge for a period of 18 months from
date of shipment, or 12 months from the start date of operation,
whichever expires first. Any claim for warranty must be reported
to the sales office where the product was purchased for autho-
rized repair or replacement within the terms of this warranty.

Subject to State or Provincial law to the contrary, the Company
will not be responsible for any expense for installation, removal
from service, transportation, or damages of any type whatsoever,
including damages arising from lack of use, business interruptions,
or incidental or consequential damages.

The Company cannot anticipate or control the conditions of
product usage and therefore accepts no responsibility for
the safe application and suitability of its products when used
alone or in combination with other products. Tests for the
safe application and suitability of the products are the sole
responsibility of the user.

This warranty will be void if, in the judgment of the Company, the
damage, failure or defect is the result of:

e  Vibration, radiation, erosion, corrosion, process con-
tamination, abnormal process conditions, temperature and
pressures, unusual surges or pulsation, fouling, ordinary
wear and tear, lack of maintenance, incorrectly applied
utilities such as voltage, air, gas, water, and others or any
combination of the aforementioned causes not specifically
allowed for in the design conditions or,

e any act or omission by the Purchaser, its agents, servants
or independent contractors which for greater certainty, but
not so as to limit the generality of the foregoing, includes
physical, chemical or mechanical abuse, accident,
improper installation of the product, improper storage
and handling of the product, improper application or the
misalignment of parts.

Oakville

1-800-410-3131
1-905-829-4422
F 905-829-4430

Edmonton (Head Office)
1-780-466-3178

F 780-468-5904

5918 Roper Road
Alberta, Canada T6B 3E1

Orillia

1-877-325-3473
1-705-325-3473
F 705-325-2106

No warranty applies to paint finishes except for manufacturing
defects apparent within 30 days from the date of installation.

The Company neither assumes nor authorizes any person to assume for it
any other obligation or liability in connection with the product(s).

The Purchaser agrees that all warranty work required after the initial
commissioning of the product will be provided only if the Company
has been paid by the Purchaser in full accordance with the terms and
conditions of the contract.

The Purchaser agrees that the Company makes no warranty or
guarantee, express, implied or statutory, (including any warranty of
merchantability or warranty of fitness for a particular purpose) written
or oral, of the Article or incidental labour, except as is expressed or
contained in the agreement herein.

LIABILITY: Technical data contained in the catalog or on the
website is subject to change without notice. The Company reserves
the right to make dimensional and other design changes as required.
The Purchaser acknowledges the Company shall not be obligated

to modify those articles manufactured before the formulation of the
changes in design or improvements of the products by the Company.

The Company shall not be liable to compensate or indemnify the
Purchaser, end user or any other party against any actions, claims,
liabilities, injury, loss, loss of use, loss of business, damages, indirect
or consequential damages, demands, penalties, fines, expenses
(including legal expenses), costs, obligations and causes of action of
any kind arising wholly or partly from negligence or omission of the
user or the misuse, incorrect application, unsafe application, incorrect
storage and handling, incorrect installation, lack of maintenance,
improper maintenance or improper operation of products furnished
by the Company.

Houston

1-855-219-2101
1-281-506-2310
F 281-506-2316

Denver

1-855-244-3128
1-303-979-7339
F 303-979-7350
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Product Dala Sheet

SCADASense 4102

Modbus Multivariable Transmiitter

Features:

m Digital Multivariable Transmitter
m Ethernet and Serial Communications
m PID Controller

m Analog Qutput

m CSAClass 1, Division 1, Hazardous Area Rating
m ATEX and [ECEx, Exd [ICTB; -50°C s Ta< P0°C
m Single Seal Compliance Certification under

ANSI/ISA—12.27.01 *

& RTD connections rated non-incendive in Div. 2 areas

m 3 yearwarranty on parts and fabor

The SCADASense 4102 Modbus
Multivariable Transmitter is the flagship
of Control Microsystems' Ethemet
transmitter praduct line, offering
precise measurement of process
pressure, differential pressure and
temperature. As a fully digital
transmitter, the product offers a built-in
choice of Modbus protocol over serial
and/or Ethernet communications,
along with an optional PID contraller
and analog output, With this choice, the
4102 can be used in a wide variety of
installations including low power
transmitters in remote locations or as
an addressed device offering control
and measurement in an extended
Ethernet netwark.

Overview:

Highly Accurate and Dependable -

The 4102 integrates a field proven,
high-performance, multivariable
sensor with Control Microsystems'
implementation of industry-standard
Mpdbus. As a multivariable transmitter,
the 4102 can measure process
temperature, process pressure and
differential pressure. The unit is
capable of tolerating severe
overpressure conditions with no sensor
degradation or zero-shift. The 4102 has
an accuracy of +/-0.05% of span, and
long term drift stability of +/- 0.05% of
the URL {Upper Range Limit).

Flexible Communications - With built-
in serial and 10BaseT Ethernet ports
the 4102 pravides flexibility for both
communications and configuration. The
Serial port is RS-232/485 configurable
and uses Controf Microsystems' native
Modbus RTU protocol. It can be used
with radios, local displays or
communication with other serial
devices. The Ethernet port supparts
four Modbus protocols, two
simultaneous connections and
extended addressing. In addition, the
Ethernet port supparts a friendly IP list
that enhances security through
limiting IP message recognition from
specific addresses or address ranges.

Superlor Design - The 4102 sensor
uses a unique biplanar design that
allows the transmitter to be installed
vertically, while easily integrating to
harizantal process connections.
Tangential draining and venting keep
the sensor cavity clear without the use
of side drain connections, regardless of
horizontal or vertical installation. An
optional integrated LCD unit provides
local measurement readouts and
configuration capabilities for any
measurement or control variable.

The unit can also be calibrated from a
remote SCADAPack controller using
RealFLO software.

* With maximum working pressures up to 2LMPa [3D00FSH]

The RTD connections are approved as
non-incendive when the unit is
mounted in a Div. 2 area. This allows
far the use of a low cost RTD
cennection instead of expensive
explosion proof termination boxes.

Applications:
As a compact and accurate

‘ multivariable transmitter with built-in

Serial and Ethernet ports, PID control
and an analog output, the 4102 can be
applied in a wide range of flow
measurement and control applications.
These can include natural gas flow
measurement (Measurement Canada-
approved) and natural gas production
automation, as well as measurement of
level, pressure and temperature within
storage vessels and pipelines.
Depending on the application the 4102
can be used in a low power serfal mode
or as an addressed device using
Ethernet on a WAN or LAN based
system. From a certification
perspective, the unit's CSA Class 1, Div
1, hazardous area rating makes it an
ideal product for industrial,
petrochemical and below grade
municipal applications and the
product’s Single Seal Compliance
Certification, under ANSI/ISA - 12.27.01,
allows for process sealing between
electrical systems and flammable or
combustible fluids. ®

www.controlmicrosystems.com




SCADASense 4102 Product Data Sheet

Specifications

Optional Analog Dutput 0 - 20maA, 12 bit

‘Dptional PID Controiler Fully configurable control of analog output relative to any measured variable
1 CD Interface? Two button control, 2-line interface with 13 characters

e

Serlal Part o RS232/485 configurable, 1200 to 38400 baud

Serial Protocol Modbus RTU
Ethernet Port2 10BaseT, terminal block connection
Ethernet Protocols? Modbus/UDP, Modbus RTU in UDP
Differential & Absolute + 0.05% of span (for spans 10% >=of URL)
Pressure Accuracy = (0.005)xfURL/Span] % of Span [spans <10% URL) 3
Process Temperature Accuracy  £0.15°C [£0.27°F} (not including RTD uncertainties)
Stability < & 0,05% of URL per year over 5 years
Statlc Pressure Effect The zero and span shift for a 1000psi [?MPa) static pressure change is:
ZERQ Shift =0.05% of URL, SPAN Shift =0.1% of reading
Amblent Temperature Effect Total effect for a 100°F (55°C) change for absalute and differential pressure is:

Digital Output: = (0.0625%URL + 0.125%Reading)

EERT et ey

i

e, i
Power %10 30VDC, 225mW with LAN (60mW with Serial communications)

Mass 7.8Ib (3.5kg) without process connectors
Certifications C5A Class 1, Div. 1 Groups B, C and D Hazardous lncations

C5A Class 1, Div. 2 Groups A, B, C and D Hazardous locations
ATEX and |ECEx, Ex d IIC T6; -50°C <Ta < 70°C
RTD connections rated non-incendive in Div. 2 areas
Single Seal Compliance under ANSI/ISA— 12,2701, with maximum working pressures up to
21MPa [3000psi)
1 Button cantral when setup for calibration through a SCADAPack contraller using RealFLO software.

2 Available without a disabled Ethemat port.
3 Accuracy stated Includes the affects of Linearity, Hysteresis, and Repeatability,




SCADASense 4102

Product Data Sheet

Model Code

4102-

DM

S

Modbus Muftivariable Transmitter

S

Digital - Modbus Protocol, Jumper selectable RS232 or RS485, de-pluggable screw-type terminal block

DA

Digital - Modbus Protacol, Jumper selectable RS232 or RS485, de-pluggable screw-type terminal block,
1 Analog Output

e A

Silicone

Y kb.ﬁ

1/4" NPT, Threaded in Process Cover, includes S5 Plugs - NACE Standard

Differential Pressure Absolute Pressure [Field Configurable for Gauge}
Standard Sensor

A 0.5t030inH20 [0.12t0 7.5 kPa) 1to 100 psi (0.007 to 0.7 MPa)

B 2t 200inH20  [0.50 to 50 kPa] 310300 psi (0.021 to 2.1 MPa)

c 1010 840inH20 {2.5t0 210 kPa) 3to0 300 psi (0.021 t0 2.1 MPa)

D 210200inH20  (0.50 to 50 kPa) 3010 1500psi  [0.211to 10 MPa)

F 3t0300inH20  [0.P5to 75 kPa) 30to 1500psi (0.21to 10 MPa)

E 10ta840inH2D (2.5to 210 kPa] 30to 1500psi  [0.21ta 10 MFa)

J 21t0200inH20  {0.50 to 50 kPa) 30to3000psi (0.21to 21 MPa)

K 3t0300inH20  [0.75ta 75 kPa) 301t03000psi (0.20to21 MPa)

L 1010 840inH20  [2.5t0 210 kPa) 30to3000psi (0.21 to 21 MPa)
Low Profile Sensor

] 0.5ta30inH20 [0.12to 7.5 kFa] 1 to 100 psi (0.007 ta 0.7 MPa)

v 2t0200inH20  [0.50to 50 kPa) 3t0 300 psi (0.021 t0 2.1 MPa)

W 10t0 840inH20 [2.5t0 210 kPa) 3to 300 psi (0.021t0 2.1 MPa]

X 2t0200inH20  [0.50 to 50 kPa) 30t01500psi (0.21to0 10 MPa)

z Jt0300inH20  [0.751t0 75 kPa) 30to 1500psi  {0.21t0 10 MFa)

Y 1010 840inH20 (2.5 to 210 kPa] 30to 1500psi  (0.24 to 10 MPa)

M 2t0200inH20  [0.50 to 50 kPa) 30t03000psi (0.21to 21 MPa)

P 3t0300inH20  [0.75to 75 kPa) 30t03000psi  (0.21 to 21 MPa)

R 10to840inH20 (2.5ta 210 kPa) 30t03000psi  (0.21 to 21 MPa)

L

MR-01-75 compliant

e

1/2" NFT, Flange Adapter c/w CS Grade B? baolts

Epoxy covered Aluminiem

{2] 1/2 14 NPT

31655

(2) 1/2 -1 NPT

Model Codes continue on the next page




SCADASense 4102 Product Data Sheet

4102-EA22A1010 represents a sample code for a 4102 with Ethernet

Model ode

i AT

% i IiE
s Locations

2 = =
U CSA Class 1 - Div 1 (Groups B,C,D) & Div 2 [Groups A,B,C,D). Approved - Hazardou
X ATEX and {ECEx, Exd ICTG; -50°C = Ta< 70°C

DIGITAL INDICATOR - Select One Only
L Digital Indicator with Push Buttons and Ex-proof Window Cover [Black Epoxy)

L1 Digital Indicator with Push Buttans and Ex-proof Window Cover [Stainless Steel]
UPGRADE TO STAINLESS STEEL PROCESS COVER BOLTS AND NUTS (Replaces CS-B?) - Select One Only
-B1 316 55 Process Cover Bolts and Nuts
-B2 17-4 55 Process Cover Bolts and Nuts
HIGH PRESSURE DPTION - AVAILABLE DN PRESSURE SPAN LIMIT CODES D,E,FX,Y,Z
Y High Static Calibration, Absolute Pressure 5300 PSI
INDUSTRY CANADA APPROVAL - AVAILABLE ON 300 PSI & 1500 PSI STANDARD SENSORS ONLY

-C Industry Canada approved version, includes Custody Transfer seal kit
Dimensions
1. Conduit connection 1/2 NPT or PG
13.5, bath sides: plug unused
mm " (L1 e connection with metal plug
In . il / [supplied].
botr sles” ‘ L i ¥ 2. Process connectars may be removed
1) - upssra) ] —= ‘a)—‘ - : .
. pusmy i _.‘:3:']'— and connections made directly to
L s i pracess cover using 1/4 NPT internal
" precars e oot thread in process cover.
-l (1<
Nas 2 i
o | £ va M 3. Frcu:fass cover can be inverted '
making optional side vents ar side
IO| cannsian .
"uf,‘;:_gfl_“ | drains.
e
= rreild o I_—L 1—1 g 4. Process connectors can be inverted
SRR e Baprcers L) to give either 2.0, 2.125, or 2.25 inch
Mg o {ts and] - (51, 54, or 57mm) center-to-center
o . o distance between high and low
ke ki 1ranamiTier wiTtn ressure connections.
et Mounting Uptions P
Hiorkz 5. Topworks can be rotated toany
. - position within one turn
s 3 Sanu “ famuna} counterclockwise of the fully
foreutscemuntng tightened position.
DTN, . R p— . ver end plugs a
lowhgh - t‘%‘: s afsuHitientbength to 5 PrOCE:"}S co ren p! gs re
piessuir uide EL He pass uough bk substituted for vent screws when
“ - and surface, N .
e s PR i - optional side vents [Note 3) are
yentdn .- 5 ! s - . SpECiﬁEd.
e ] :::f ] i_ = j ‘J_'_L" Yarorafty S0 or
ke e | .~ 2Inpipe shone,
131322___--‘ TA‘ [I:ms Ugayr
R T — el e
CONTROL
MICROSYSTEMS www.controlmicrosystems.com

- Within North America: {BB8] 267-2232 w Qutside North America; [613) 591-1843 w Ottawa w Calgary w Denver m Houston m Melbourne m Lelden
Cantro Microsystems reservas the right to change product spedifications withous natice, FPrinted [n Canads m V330 m MEI0L-E5



Industrial Regulators

67CFR

Type 67CFR Instrument Supply
Regulator

w7412 ol . ]
W7423-1

Mounted on a Control Valve Controller With Optional Pressure Gauge n

® Typically Used to Provide Reduced Pressures to Pneumatic and
Electro-Pneumatic Instruments

® DN 8 or 1/4-Inch NPT Screwed Connections

® Temperatures to 149°C or 300°F

® |Inlet Pressures to 17.2 Bar or 250 Psig

® OQutlet Pressure Settings from 0 to 6.9 Bar or 0 to 100 Psig

® Air and Process Gas Service

Body Sizes, End Connections, Temperatures .......... 6-28
and Materials ........ 5-28 Pressures .............. -2
Flow Coefficients ....... 6-28 Options ................

| FISHER ]

FISHER-ROSEMOUNT"




Industrial Regulators
67/CFR

Type 67CFR regulators are typi-
cally used to provide reduced
pressures to pneumatic and elec-
tro-pneumatic instruments. These
regulators have internal filters with
a fee area of 12 times the pipe
area. The internal relief valve has
a soft seat.

e Compact, Lightweight De-
sign

e In-Line Maintenance
e Internal Relief
e Integral Filter
Other applications include provid-

ing reduced pressure for air
chucks, air jets, and spray guns.

e Second Outlet for Gauge

e Pressure Gauges Available

e Dripwell with Drain Valve

Body Sizes, End Connections, and Materials

Bomég:ﬁ:jg?} End Body, Sgrriiggv;?se‘ and Filter Diaphragm and Valve Plug Gasket
1/4 NPT screwed Aluminum Cellulose or stainless Nitrile, ﬂuoroe!a_lstomerl(FKM), or silicone (do Composition
steel or glass not use silicone with hydrocarbons)
Flow Coefficients for Relief Valve Sizing
Wide-Open Cg: 11.7
Wide-Open C,: 0.36
Cy: 322
Temperatures
Nitrile: —29 to 82°C or —20 to Fluoroelastomer (FKM): —18 to Silicone (VMQ): -51 to 82°C or
180°F (Optional is —40 to 82°C or 149°C or 0 to 300°F —60 to 180°F

—40 to 180°F)
Pressures

Maximum Inlet Pressure (Body Rating): 17.2 bar or 250 psig
Maximum Outlet (Casing) Pressure: 3.4 bar or 50 psi above outlet pressure setting

Outlet Pressure Ranges

OUTLET PRESSURE RANGES CONTROL SPRING DATA
Bar Psig Part Number Color
Oto1.4 0to 20 T14130T0012 Green stripe
0to24 0to 35 T14059T0012 Silver
Oto4.1 0to 60 T14058T0012 Blue stripe
0t0 8.6 0to 125 T14050T0012 Red stripe
Options

Pressure gauge in side outlet, handwheel adjusting screw, panel mounting, NACE (National Association of Corro-
sion Engineers) or ammonia service construction, triple-scale outlet pressure gauge

Only a brief overview is presented here. For more detailed information, such as capacities and
dimensions, refer to the companion catalog, the Fisher Regulator Handbook.

6-28
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www.swagelok.com

Proportional Relief Valves, High Pressure

= Part No.
SS-4R3A5
N Part Description:
___l SS High-Pressure Proportional Relief Valve, 1/4 in. MNPT x 1/4 in. FNPT
_

Product Specifications

Service Class

Size

Valve Material

End Connection 1 Size
End Connection 1 Type
End Connection 2 Size
End Connection 2 Type
Approval

Cleaning

Lubricant

Manual Override

Seal Material

Testing

Max Temperature Pressure Rating
Room Temperature Pressure Rating

High Pressure

1/8in

316 Stainless Steel

1/4in

Male NPT

1/4in

Female NPT

No Approval

Swagelok SC-10

Dow Corning Molykote 55 Grease

No

Fluorocarbon FKM

No Optional Testing

250°F @ 4910 PSIG /121°C @ 338 BAR
6000 PSIG @ 100°F /413 @ BAR 37°C

The complete catalog contents must be reviewed to ensure that the system designer and user make a safe product selection. When

selecting products, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility,
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

/I  Caution: Do not mix or interchange valve components with those of other manufacturers.

© 2013 Swagelok Company


http://www.swagelok.com/

Technical Data Sheet

P-5700 Tank Gauge

Features

1/2 NPT Carbon Steel Connections (Stainless Available)
Aluminum Construction for Corrosion Resistance
Floating Sight Ball for Easy Fluid Level Indication

Dual Calibration (Rate and Height) Standard

Teflon Seals Standard

Available in a Variety of Lengths

Retractable Mounting Bracket Included

Technical Specifications

Wetted Parts:

Nipple: Carbon Steel (stainless optional)
Seal: Teflon

Glass: Schott Duran

Other Parts:

Body: Aluminum

Scale: Metric Height / Rate (rate, height
and clear optional)

Ratings

Liquid

Height: 1 division = 1 cm

Rate: Measured in litre / 24 hrs, 1 division
per minute.

ISO 9001: 2000
Registered by

QUHASAR

Specifications subject to change without notice

PB-GAUTO1



101NYI-4d

3 plainsman mf. inc.

Ordering Information General Dimensions

Stock:
1.) Order using model number from Table 1

Custom:

1.) Determine height required

2.) Choose nipple material

3.) Choose scale type

4.) Construct model number using the following
system:

Model Numbering:
P5700-AA-BB-XYZ (i.e. P5700-52-48-CTM)

AA: overall length

BB: scale length (BB =AA - 4 in.)

X: nipple material (C - carbon steel,

S - Stainless)

Y: seal material (T - TFE)

Z: scale type (M - Metric Rate/Height, R - Rate, H - Height,
C - Clear, X - Special)

MODEL# LENGTH MATERIAL SCALE  PRESSURE RATING®
‘AN SCALE NIPPI.E SEAL ()

| PSTOO40-CM | 24 0 |CobonSteel TFE|MeticRM| 185 |
| PSTO03632-CTM | 36 32 [CobonSteel  TFE|MenicRM| 165 |
| PSTO0.5248-CTM | 52 48 |CobonSteel  TFE|MemicRH| 140
| PSTO06056-CTM | 60 56 |CobonSteel  TFE|MewicRM| 130 |

P5700-64-60-CTM | 64 60 | Carbon Steel TFE | Metric R/H
P5700-72-68-CTM | 72 68 | Carbon Steel TFE|MetricRH| 100 |
P5700-88-84-CTM | 88 84 | Carbon Steel TFE | Metric R/H

Pressures at 150° F Max, No Corrosion. Glass is not recommended for use in steam or superheated water applica-
tions

Phone: 780-496-9800 Fax: 780-463-9800 Toll Free: 1-877-448-0586  Web: www.plainsmanmfg.com




BR5100

Pneumatically Operated Chemical Injection Pump

Product Detail

The Bruin BR5100 Chemical Injector Pump is a single acting,
positive displacement plunger type pump. Powered by pneumatic
pressure acting against a diaphragm, it is capable of operation with
supply pressures as low as 2 psig (35 psig max.), equipped with a
spring return, automatic switching mechanism and available in 4
plunger sizes, the pump can handle output volumes up to 30
gallons per day and discharge pressures up to 6000 psig. Volume
is controlled, based on plunger size, by controlling the speed of the
pump via a speed control valve and by the stroke length selection.
Maximum discharge capability is governed by the packing selection
and discharge pressure can be controlled with the supply pressure
via a regulator. Conversion for handling of various chemicals is
easily accomplished by the change out of the packing set and fluid
end seals.

. Designed for pumping methanol, soap, chemicals and
corrosion inhibitors. Packing and seals available in Buna, Viton,
Teflon, Fluorosilicone and Perfluoroelastomers (Bruez)

. Single acting positive displacement plunger pump,
operated with pneumatic pressure acting against a diaphragm and
internal spring return

. AIR DISTRIBUTION SYSTEM allows speed adjustment
between 0 - 30 strokes per minute (spm) without stalling, providing
greater control of the pump stroke rate and chemical injection rate

. Adjustable speed (0 - 30 spm) and plunger sizes (3/16",
1/4", 3/8" & 1/2") provide adjustable output volume to 30 imperial
gallons (136 liters) per day maximum

. Maximum supply pressure - 35 psig, (will operate with
pressures as low as 2 psig, dependant on discharge pressure and
pump set up)

SPECIFICATIONS
Type

Volume

Pressure

Operating Supply Pressure

Plunger Sizes

Stroke Length

Stroke Rate

Switching System

Gas Consumption

Fluid Suction Connection

Fluid Discharge
Connection

Supply Connection

Exhaust Valve Connection

MATERIALS OF
CONSTRUCTION

Fluid Head
Internal Wetted
Components
Plunger
Diaphragm

Packing V-Style

Seals

APPLICATIONS

ACCESSORIES

BR5100 SERIES
Pneumatically Operated

0 - 30 Imp. Gallons per Day
0 - 136 Litres per Day

Max. 3000 psig (standard)
Max. 6000 psig (Hard Packing only)

2 - 35 psig

(low supply < 8 psig achievable with Low
Supply Pressure Spring Option)

3/16", 1/4", 3/8", 1/2"

1/3", 1", or adjustable up to 1" (with Low
Volume Stroke Adjustment Option)

0 - 30 Strokes per Minute

Micro Switch - Standard
Rotary Pilot Valve - Optional

0.03 to 0.06 SCF per Stroke

1/4" FNPT

1/4" FNPT

3/8" FNPT - Standard Micro Switch
1/4" FNPT - Optional Pilot Valve

3/8" FNPT - Standard Micro Switch
1/4" FNPT - Optional Pilot Valve

Ductile Iron
Stainless Steel - Optional

Stainless Steel
Case Hardened Stainless Steel
Buna w/ Nylon Reinforcement

Buna, Buna Hard, Viton, Teflon,
Fluorosilicone, Perflouroelastomer (Bruez),
other material arrangements available.

Buna, Metal-Metal, Viton, Teflon,
Fluorosilicone, Perflouroelastomer (Bruez)

Methanol Injection, Chemical Injection,
Soap Injection, Corrosion Inhibitor

Tanks, Bases, Regulators and Gauges




Performance Specification

Plunger sizes

316" | u4t | 318" [ 12t

Standard Model

Model Number

BR5104 BR5101 BR5103 BR5105

Maximum Discharge Pressure (psig) ' 3000 3000 3000 3000
Maximum Volume @ 0 psig discharge pressure* 4.2 gpd 7.5 gpd 17.0 gpd 30.2 gpd
Max. Recommended strokes/min @ 0-1500 psig discharge pressure 30 30 30 30

High Pressure Model

Model Number

BR5114 BR5111 BR5113 BR5115

Maximum Discharge Pressure (psig) ° 6000 6000 6000 3500
Maximum Volume @ 3000 psig discharge pressure** 3.1 gpd 5.6 gpd 12.6 gpd 22.5 gpd
Max. Recommended strokes/min above 1500 psig discharge pressure 28 28 28 28
Plunger Packing - Maximum Discharge Pressure (psig)

Buna N (standard model) 3000 3000 3000 3000
Buna Hard (high pressure model) 6000 6000 6000 3500
Viton 3000 3000 3000 3000
Teflon 3000 3000 3000 3000
Fluorosilicone 3000 3000 3000 3000
Perfluoroelastomer (Bruez, FFKM) 3000 3000 3000 3000

* Volumes shown for standard model with standard packing are at zero PSIG discharge pressure
** \/olumes shown for high pressure model with hard packing are at 3000 PSIG discharge pressure

1. Maximum discharge pressure for standard model is shown with Buna packing, other packing types are available and may contain different
maximum discharge pressures, refer to the Plunger Packing - maximum discharge pressure section of the chart
2. Maximum discharge pressure for high pressure model is shown with Buna Hard packing

Discharge Head Efficiency

NOTE: With an increase in discharge pressure, the
volumetric pumping efficiency of the pump head
decreases as shown in the graph.

100
\ EXAMPLE: A 3/8” plunger will provide approximately
95 \ 17 imperial gallons per day (99% efficiency)
90 maximum at 0 psig discharge pressure running at 30
. N spm. If the discharge pressure increases to 1000
Efficiency \ . . -
psig, the pump runs at approximately 88% efficiency,
(Percent) \ ) . . .
N so the maximum volume is reduced to 15.1 imperial
80 T ——— gallons per day running at 30 spm. If the discharge
75 pressure is increased to 3000 psig, the pump
efficiency is approximately 79% and the resulting
70 maximum volume is reduced to 12.6 imperial gallons
0 1000 2000 3000 4000 5000 6000 per day running at 28 spm.
Discharge Pressure (psig) ) N ) .
NOTE: Discharge head efficiency is theoretically determined based
on testing and may vary between applications and assemblies.
9001 - 20 Street NW, Edmonton, Alberta, Canada, T6P 1K8 Phone: 780-430-1777 Fax: 780-449-5233

Email: info@bruinpumps.com

www.bruinpumps.com
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RTD SPECIFICATIONS

STANDARD RTD ELEMENT SPECIFICATIONS RESISTANCE/TEMPERATURE
ELEMENT | RESISTANCE | TEMPERATURE | OPERATING | AVAILABLE Platinum Elements
MATERIAL" @ 0°C COEFFICIENT RANGET ACCURACIES Resistance at 0°C: [ 100Q | 100Q | 100 Q
@ 0°C TCR (QV/Q/°C) .00392 | .00391 |.00385
Platinum 100 Ohm .00385 -200 to 850°C +.5% Sensitivity
+.1% (Average Q/°C) 0.392 | 0.391 | 0.385
* -86:/" Temperature (°C) Resistance (Ohms)
=.01% -200 17.00 | 17.26 | 18.52
Platinum 100 Ohm .00391 -200 to 600°C +.1% -180 25.72 | 25.97 | 27.10
. 06% -160 3431 | 3454 | 3554
— 00 -140 42.80 | 43.01 | 43.88
Copper 10 Ohm .00427 -200 to 204°C +.2% -120 51.19 | 5137 | 5211
+.5%
-100 59.49 | 59.64 | 60.25
Nickel 120 Ohm .00672 -200 to 204°C +.3% -80 67.71 | 67.83 | 68.32
+ 5% -60 7587 | 75.96 | 76.33
-40 83.96 | 84.03 | 84.27
* Sensing elements of other materials and temperature coefficients are available upon request. -20 92.01 92.04 | 92.16
1 Stated operating ranges are typical values and are dependant upon the sensing element and
the construction style of the sensor assembly. Assemblies to exceed the stated limits may be 0 100.00 | 100.00 | 100.00
available upon request. 20 107.95 | 107.92 | 107.79
40 115.85 | 115.78 | 115.54
RTD Elements 60 123.70 | 123.60 |123.24
] 80 131.50 | 131.38 | 130.90
Aircom can supply elements of several
ifferent m rial resi n 100 139.26 | 139.11 | 138.51
different materia S.’ pase esista (?es, 120 146.97 | 146.79 | 146.07
temperature coefficients, accuracies and 140 154.64 | 154.42 | 153.58
configurations for installation into RTD 160 162.25 | 162.01 | 161.05
. ; 180 169.82 | 169.55 | 168.48
assemblies that meet customer supplied
requirements. The most common element we 200 177.35 | 177.04 | 175.86
: : : : 220 184.82 | 184.49 | 183.19
use is Platinum with a base resistance of 100 240 192.25 | 191.89 | 19047
ohms @ 0°C, accuracy of + 0.5% and 260 199.64 | 199.24 | 197.71
temperature coefficient of 0.00385 280 206.97 | 206.55 | 204.90
ohms/ohm/°C. The second most 300 214.26 | 213.81 |212.05
common element is a 392 curve (0.00392 RESISTANCE/TEMPERATURE 320 221.50 | 221.02 | 219.15
o . 340 228.70 | 228.19 | 226.21
ohms/ohm/°C) element found in most Copper  Nickel 360 235.85 | 235.31 |233.21
Japanese and a few American made assem- Base resistance: _[10Qat | 1200 380 242,95 | 242.38 | 240.18
blies. Our.most common construction of these . 25°C at0°C 400 25000 | 249.41 | 247.09
elements is a Platinum wound element TCR (/Q°C) 00427 | .00672 420 257.01 | 256.39 |253.96
enclosed in a ceramic housing. Process Sensitivity 440 263.97 | 263.32 | 260.78
> ) (Average 0/°C) 0039 | 0.806 460 270.88 | 270.21 | 267.56
conditions may dictate use of other types of _ 480 277.75 | 277.04 | 274.29
. . . Temperature (°C) Resistance (ohms)
element construction such as Thin-Film, Glass
. . -100 5.128 500 284.57 | 283.84 |280.98
Bulb, or Kapton insulated. The following -80 5923 | 66.60 520 291.34 | 290.58 | 287.62
standards dictate the specifications to which our -60 6.712 | 79.62 540 298.06 | 297.28 | 294.21
| t factured to: -40 7.490 | 92.76 560 304.74 | 303.93 |300.75
elements are manuractured 1o: -20 8.263 | 106.15 580 311.37 | 310.54 |307.25
o 0 9.035 | 120.00 600 317.96 | 317.09 | 313.71
For 0.00385 ohms/ohm/°C elements 20 9.807 | 134.52 620 324.49 | 323.60 |320.12
- International Electromechanical 40 10.580 | 149.79 640 330.98 | 330.07 |326.48
issi 60 11.352 | 165.90 660 337.43 | 336.49 |332.79
Cgmm|33|on Standard  [EC 751, 1995 80 12.124 | 182.84 680 343.82 | 342.86 |339.06
- British Standards
Institution BS 1904, 1984 100 12.897 | 200.64 700 350.17 | 349.18 |345.28
D . 120 13.669 | 219.29 720 351.46
- Deutsches Institut fur Normung 140 14.442 | 238.85 740 357.59
(Germany) DIN 43760, 1987 160 15.217 | 259.30 760 363.67
180 15.996 | 280.77 780 369.71
For 0.00392 ohms/ohm/°C elements 200 16.776 | 303.46 800 375.70
_ Qeriantifi 220 17.555 | 327.53 820 381.65
SC|ent.|f|c' Apparatus Manufacturers 240 18335 | 35314 840 38754
Association SAMA RC21-4-196 260 19.116 | 380.31 850 390.48
- Japanese Standards
Association JIS C 1604-1989

Phone: (780) 434-6916 RT-1 Fax: (780) 434-6911
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RTD SPECIFICATIONS

WIRING CONFIGURATIONS:

Rt Rt Rt Rt
Red  White Red Red  White Red Red White White Red Red White  White
2 Wire 3 Wire 4 Wire 4 Wire

Compensated Loop

ELEMENT DIMENSIONS:

Dimensions in inches | R (0°C) Temperature Leads 63% response time
Range Sec. in water, 0.4 m/s
550°C wire-wound elements
0.060 $ 100 Q -100 to 550°C 0.010” (0.25 mm) ¢ 0.14
——— ;
0.40 050 Platinum alloy
0.080 ¢ 100 Q -100 to 550°C 0.010” (0.25 mm) ¢ 0.18
C—F—— Platinum alloy
0.30 0.50
0.100 ¢ 100 Q -100 to 550°C 0.014” (0.35 mm) ¢ 0.22
C_F/— Platinum alloy
0.40 0.50
400°C and 600°C thin-film elements
0.055 THICK 100 Q -70 to 400°C 0.010"9 Ag 0.2
0.08 M= 0.004 Q/mm/lead
0.09 100Q | -70t0600°C |0.008” (0.20 mm)d Pd 0.2
Lead Length: 0.4 0.036 Q/mm/lead

RTD INTERCHANGEABILITY Copper RTD Nickel RTD
Temperature Platinum RTD Temp:erature :0.02:/:; 10.5:/0 10.3;% 10.50%
°C +0.06% at 0°C | +0.1% at 0°C | 0.5% at 0°C c at25°C | at25°C | at0°C | at0°C
-200 +0.55°C +1.3°C +2.1°C -100 +1.5°C $2.2°C
-100 +0.35°C +0.8°C +1.7°C 0 +0.7°C +1.5°C +0.5°C +0.8°C
0 +0.15°C +0.3°C +1.3°C 20 +0.5°C +1.3°C +0.8°C +1.2°C
20 +0.19°C +0.4°C +1.6°C 100 +1.5°C +2.5°C +1.8°C +2.2°C
100 +0.35°C +0.8°C +2.9°C 150 +2.2°C +3.3°C +2.5°C +3.0°C
200 +0.55°C +1.3°C +4.4°C 200 +2.8°C +4.1°C +3.1°C +3.7°C
260 +0.67°C +1.6°C +5.5°C 260 +3.6°C +5.1°C +3.4°C +4.0°C
300 +0.75°C +1.8°C
400 +0.95°C +2.3°C
500 +1.15°C +2.8°C
600 +1.35°C +3.3°C
700 +3.8°C
800 +4.3°C
850 +4.6°C

Phone: (780) 434-6916 RT-2 Fax: (780) 434-6911




Welker® Sample Probe

Model
SP-1, SP-1W, SP-2, SP-3, & SP-5

The information in this manual has been carefully checked for accuracy and is intended to be used as a
guide for the installation, operation, and maintenance of the Welker equipment described above. Correct
operating and/or installation techniques, however, are the responsibility of the end user. Welker reserves
the right to make changes to this and all products in order to improve performance and reliability.

13839 West Bellfort

Sugar Land, TX 77498-1671
(281) 491-2331 - Office
(800) 776-7267 - USA Only
(281) 491-8344 - Fax
http://www.welkereng.com
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SPECIFICATIONS

GENERAL

1.1 INTRODUCTION

p—

We appreciate your business and your choice of Welker products. The installation,
operation, and maintenance liability for this product becomes that of the purchaser at the
time of receipt. Reading the applicable Installation, Operation, and Maintenance (I0M)
Manual prior to installation and operation of this equipment is required for a full
understanding of its application and performance prior to use.*

If you have any questions, please call 1-800-776-7267 in the USA or 1-281-491-2331.

Notes, Warnings, and Cautions

IEI NOTE

Notes emphasize information or set it off from the surrounding text.

WCAUTION

Caution messages appear before procedures that, if not observed, could result
in damage to equipment.

@ WARNING

Warnings alert users to a specific procedure or practice that, if
not followed correctly, could cause personal injury.

*The following procedures have been written for use with standard Welker Engineering parts and
equipment. Assemblies that have been modified may have additional requirements and specifications that
are not listed in this manual.*

1.2 DESCRIPTION OF PRODUCT

Welker Sample Probes (SP-1, -2 & -3) are designed to
extract a sample of the fluid in a process from a designated
point in the process. The SP-1 series sample probe is
supplied as a probe with a specified process connection.
The SP-2 series sample probe is a SP-1 series sample probe
with a Welker Valve. The SP-3 series sample probe is a
SP-1 series sample probe with a quarter-turn valve.
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SPECIFICATIONS

1.3  IMPORTANT INFORMATION

[N] nore

For accurate sampling results, probe should not be installed in a
header or blow-down stack and should be away from obstructions,
elbows or partially closed valves.

1.4  SPECIFICATIONS

[N] nore

The specifications listed in this section are generalized for this equipment. Welker can modify the
equipment according to your company’s needs. However, please note that the specifications may
vary depending on the customization of your product.

Table 1
Specifications
- - ® -
Materials of Construction: PTEE, Stainless steel and Viton™ with others
available.
Maximum Allowable Operating I\<ICAOI:) WI|: vary accordln%lto gusto_merfspemfécatlons
Pressure: of probe, please see assembly drawing for product, or
' contact Welker for this information.
Pipeline Connection: Flanged or NPT
Outlet Ports: ¥4 NPT with others available
Non-toxic natural gas or other gases or liquids
Products Sampled: compatible with the materials of construction.
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SPECIFICATIONS

1.5 SYSTEM DIAGRAM

(77

| ’ﬁt’@
‘ |rr1ple Probes

Figure 1
Refer to diagram throughout this manual.
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INSTALLATION & OPERATIONS

2. INSTALLATION & OPERATION INSTRUCTIONS

2.1 GENERAL

After unpacking the unit, check it for compliance and for any damages that may have
occurred during shipment.

[N] nore

Claims for damages caused during shipping must be initiated by the receiver and directed to the
shipping carrier. Welker is not responsible for any damages caused from mishandling by the
shipping company.

2.2  INSTALLATION OF PROBE WITH FLANGE CONNECTION
(Refer to Figure 1 on page 5 ¢ Figure 2 below)

@ WARNING v

Before installing the probe, make sure
that the pipeline is depressurized.

1. Use the appropriate size gasket and
position it properly for the
connection being used.

2. Mount the probe to the mating
flange connection on the pipeline.
(If the sample probe is a wafer
style (SP-1W see figure to right),
then mount the probe between the
correct mating flanges on the

pipeline.)

3. Install the bolts and nuts to the
flanges. Figure 2

4. Tighten the nuts to the proper Waffle Style Sample Probe
torque  specification for the SP-1W

particular flange size.
5. Close the valve on the probe.

Pressurize the pipeline and check
for leaks.

7. The probe is now in service.
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INSTALLATION & OPERATIONS

2.3 INSTALLATION OF PROBE WITH NPT CONNECTION
(Refer to Figure 2)

@ WARNING

Before installing the probe,
make sure that the pipeline is
depressurized.

IE' NOTE

When sealing fittings with PTFE tape,
refer to the proper sealing instructions
for the tape used.

1. Mount the probe to the mating NPT
connection on the pipeline.

2. Tighten the probe to the proper NPT
gauge depth.

3. Close the valve on the probe.

Pressurize the pipeline and check for
leaks.

5. The probe is now in service. Figure 3

NPT Style Sample Probe
SP2

2.4 OPERATION

1. The only operation of the probe is to open
and close the valve as needed when the
appropriate equipment is connected to it.
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MAINTENANCE

3. MAINTENANCE
3.1 GENERAL
Prior to maintenance or disassembly of the unit, it is advisable to have a repair kit handy
for the system in case of encountering unexpected wear or faulty seals. All maintenance
and cleaning of the unit should be done on a smooth, clean surface.
3.2 MAINTENANCE
Recommended Tools
It would be advisable to have the following tools available for maintenance of the unit:
e Two adjustable wrenches
(size of wrenches will depend on @
customer specifications of probe).
1. Maintenance needs to be
performed to a probe only if the
probe valve is leaking.
2. Depressurize the pipeline before
performing any maintenance on the
probe.
3. Close the probe valve.
4. Remove any equipment that is attached to the probe valve.
5. Remove the probe valve from the probe.
6. Rebuild or replace the probe valve.
7. Reattach the probe valve to the probe.
8. The probe is now ready for service.
10M-035 Page 8 of 10
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TROUBLESHOOTING

4.1 Troubleshooting Guide

The following is a troubleshooting table of issues most commonly associated with the
Welker® Sample Probe models. If you are having a problem that is not listed, or if the
solution provided does not repair the problem, please call Welker for service options.

- Disassemble valve and
clean and replace O-rings
if needed. (See Section

] 3.2 maintenance for
* Worn or damaged O-rings | jnstructions).

and seat

- Debris in valve
Valve leaking

* Replace valve.
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PREFACE

The Steel Tank Institute (STI), formed in 1916, is a not-for-profit organization whose purpose is to secure co-
operative action in advancing, by all lawful means, the common purposes of its members; and to promote
activities designed to enable the industry to conduct itself with the greatest economy and efficiency. Itis
further the purpose of STl to cooperate with other industries, organizations, and government bodies in the
development of reliable standards which advance industry manufacturing techniques to solve market-
related problems.

This Standard is intended for use by organizations and/or individuals who are knowledgeable and
experienced in tank maintenance. Note that the recommendations included in this standard are minimum
recommendations. When applicable federal, state and local laws are more stringent than the requirements
of this standard, then these laws and regulations shall apply.
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1. RECORD KEEPING
Facility Description

Company Name

Company Address

Tank #

Capacity

Vessel Dimensions

Contents

Construction

Orientation

Date of Installation

Tank Manufacturer

UL Number

Piping

Ancillary Equipment

Venting System
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Site Map
In this area, draw a map of all main roads, buildings, emergency evacuation routes, and locations of tanks
and fire extinguisher.
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2. BACKGROUND

Operations and maintenance procedures for water monitoring and removal have been a

recommended practice for over thirty years. However, a number of things have changed over the

past few years that have increased the risk for water entry and accumulation in the storage system -

and subsequent microbial growth if water is not removed.

e Today's distribution/delivery infrastructure is different from only a few years ago. Terminal
capacity in the United States has been shrinking, yet fuel consumption has continued to grow.
As a result, more fuel is moving through distribution at a faster rate, leaving less time for water
to settle out before the product moves from step-to-step in the distribution process. Also, as
the industry has moved from proprietary to shared delivery infrastructures, individual
companies have less control over the process and product.

e Gasoline chemistry has changed significantly, from the removal of lead and MTBE, to additives
such as ethanol. Most of these changes were made to comply with standards set by Fuel and
Fuel Additive Regulations (40 CFR 79) that became effective in 1996. These new fuels are more
susceptible to moisture accumulation, separation, and potential biodegradation accelerated by
water. For example, lead was a natural poison to the microbes that can grow in a moist
environment, but in today's lead-free fuels, microbial growth can more readily occur. With
alcohol-enhanced fuels, "phasing" can more easily occur, separating water, gasoline, and
alcohols into three distinct layers.

e Common installation procedures—including open vents, low fill areas, and sloped tank
installations—contribute to water accumulation.

Most of these are conditions did not exist in the 1970s, 1980s, or even much of the 1990s—certainly
not to the extent that they exist today. Furthermore, microbial activity is better understood today
and has been found to be a much more common phenomenon than previously realized. Owners
and operators of storage systems need to be aware of these problems and immediately implement
operations and maintenance practices to monitor for and remove any water from storage tanks.

a. Water and contaminate impacts on fuels and fueling distribution equipment.

Water may enter the storage system through the delivered product. Fuel may be delivered
warm. As it cools, water that is naturally in the fuel condenses out and collects at the bottom of
the tank. High throughput in the fuel distribution/delivery infrastructure allows less time for
water to settle out of the product before it's delivered into the distribution system from the
refinery or as it's moved along the shipping process. Certain fuels are also more prone to
moisture attraction and subsequent separation when subject to temperature swings. A fuel's
composition and temperature affect the amount of water it can hold. Generally, the higher in
aromatic content and the warmer the fuel, the more water it can hold in solution. That's usually
not a problem until the fuel is cooled, causing the water to be released and settle at the bottom
of a storage tank.

Water can also enter a storage system via damaged fill boxes or fill cap gaskets, loose fittings or
plugs, poor practices relating to spill buckets, rainwater accumulated within tank sumps, entry
and which enter via any tank orifices that are not water/vapor tight, condensation in the storage
system caused by temperature swings or air entering via vents or may enter the tank if the tank
is not tight.
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b. Changing Fuels
i. Traditional Gasoline
Overall, fuels have had to become cleaner to accommodate newer, cleaner burning engines.
While carburetors were common in the past, today fuel injection systems are used. A fuel
injection system atomizes the fuel by forcibly pumping it through a small nozzle under high
pressure. That’s why a fuel injection system is more sensitive to particle contamination, thus
requiring cleaner fuel systems.

ii. Ethanol Blended Gasoline
Seventy percent of all gasoline sold today in the U.S. is blended with ethanol. Most of the
gasoline sold is blended with 10% ethanol. In October 2010, the US EPA approved the use of
E15 in 2007 automobiles and younger. Currently, only about 1% of today’s vehicles are
capable of running on E85 (85% ethanol/15% gasoline).

Fuel grade ethanol must meet ASTM standards 4806, Standard Specification for Denatured
Fuel Ethanol for Blending with Gasoline for Use as Automotive Spark-Ignition Engine Fuel, or
ASTM D5798, Standard Specification for Fuel Ethanol for Automotive Spark-Ignition Engines.

iii. Ultra Low Sulfur Diesel
ULSD fuel was developed with the goal of reducing air emissions. ULSD fuel enables the use
of cleaner technology diesel engines and vehicles, thus promoting cleaner air. ULSD became
mandatory at retail facilities as of Dec 1, 2010.

All diesel fuels must meet ASTM D975, Standard Specification for Diesel Fuel Qils. Up to 5%
biodiesel may be added to diesel fuel and still labeled as only diesel fuel.

iv. Biodiesel
Biodiesel blend stock (B100) must meet ASTM D6751, Standard Specification for Biodiesel
Fuel Blend Stock (B100) for Middle Distillate Fuels. Diesel fuel containing up to 20%
biodiesel must meet ASTM D7467-08, Specification for Diesel Fuel Qil, Biodiesel Blend (B6 to
20); home heating oil applications must comply with ASTM D396-08b, Specification for Fuel
Oils, which includes requirements for up to 5 percent biodiesel.
Biodiesel also serves as a lubricant, a common additive in diesel fuels.

c. Microbial Contamination
Reddish, scaly, gritty deposits may indicate corrosion and/or silt introduction into the tank.
Black or brown deposits may indicate that water contamination has degraded the fuel.

Contaminants such as salts in the water may cause the fuel to degrade its chemical structure to
components that may be detrimental to system components or may cause fuel additives,
necessary for maintaining the quality of the fuel distribution system, to leave the fuel and enter
the water.

Sludge build-up is the breakdown of the fuel itself, which naturally occurs over time, and may
include externally introduced contaminates that enter the tank during construction or
maintenance activities, or an accumulation of contaminants contained in delivered fuel.

A number of service providers can help you evaluate your tanks for microbial contamination.
There are also field detection kits available from petroleum equipment suppliers (see discussion
in section 3). But there may be simple signs of microbial growth evident in day-to-day
operations, e.g. plugged fuel filters. As microorganisms begin to thrive and grow, these "bugs"
form into slime, which breaks off and clogs small openings throughout the entire system,
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especially filters. Filter life shorter than six months is a warning signal (when flow slows to 3-5
gpm, something is amiss).

It may be helpful to compare this phenomenon with mold, which also thrives in a moist
environment, begins growing microscopically unseen to the human eye, but eventually becomes
a visible, tangible substance.

Other indicators of contamination include plugged fuel lines, erratic tank gauge readings, and
frequent replacement of other components such as valves, rubber seals, and hoses. You might
even smell a foul rotten-egg odor because as the bugs digest fuel, they alter it chemically to
produce sludge and other materials that attack metal, rubber, fiberglass reinforced plastic, tank
linings and coatings. If the slimy bugs reach engine fuel systems, they can plug fuel filters and
cause build-up around the injection nozzles, resulting in inefficient combustion (or none at all)
and unusual exhaust smoke.

So what do you do if microbial growth is suspected or detected? Contact a qualified, reputable
professional with expertise in microbial contamination control (see References and Resources
section). They will work with you to develop the best plan of attack. Heavily contaminated
storage systems will most likely require cleaning to remove the slime and sludge, followed by
treatment with a biocide.

3. HOW TO MONITOR TANKS FOR THE PRESENCE OF WATER AND CONTAMINANTS
a. Traditional Gasoline and Diesel
An automatic tank gauging (ATG) system with water monitoring capability is an ideal method, as
long as the sensors are maintained to remain functional. However, simple manual monitoring
with alcohol-compatible water paste on a gauge stick is a quick, easy, and inexpensive way to
check for the presence of a water bottom in your storage tank.

Use water-sensitive fuel filters and watch for slowed-down fueling — this may be a sign of a
problem.

You should check your storage tank(s) for water as frequently as possible. In fact, some
proactive tank owners require station operators to check daily for water bottoms. If one inch or
more of water is found, the water should be removed within 30 days of discovery.

In addition to the simple procedures outlined above, you should also pull periodic product
samples from the inside tank bottom and inspect them. Check with your petroleum equipment
dealer or fuel supplier for guidance on sampling devices and procedures. Some basic guidelines
include:
e  Pull samples from the low end of the tank—tanks are often installed with a slight tilt to
allow for water to collect in the sump.

e Be aware of the pitfalls of using the fill tube as the sampling port—if it is not located at the
low end of the tank, sludge or water may not be detected. Also, if the fill tube is not
installed straight, water and sludge may not be detected or it may appear that there is less
quantity than there really is.

e If possible, samples should be taken from more than one location in the tank.

o When taking samples, wait at least two hours after the last fuel delivery to make sure water
and contaminates have had adequate time to settle to the bottom of the tank.
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If the fuel sample looks hazy, or waxy in cold weather, water is probably present. A field
detection kit, available from petroleum equipment suppliers, can then be used to check the fuel
for the presence of microbes and whether the fuel meets the appropriate fuel specification,
such as ASTM D396 or D975. Independent labs can conduct in-depth analysis to determine the
extent of any microbial contamination.

b. Ethanol
Ethanol is incompatible with some plastic materials, lining materials, and older adhesives,
sealants, and gaskets. In addition, ethanol blended fuels have reduced tolerance for water and
therefore, water bottoms can be more problematic.

Water reacts differently in ethanol-blended fuels than it does in fuels that were oxygenated with
MTBE. With MTBE, water immediately falls to the bottom of the tank. Ethanol-blended fuels
can hold much more water — once the fuel is saturated with water, excess water will separate
and cause two distinct layers of product. The top layer will be mostly gasoline that is lower in
octane and perhaps out of specification, while the bottom layer is a mix of ethanol and water
that will not work as fuel in an internal combustion engine. Further, it is in that water bottom
where microbes can grow and proliferate and where the storage system is exposed to greater
than 10% of ethanol.

Ethanol also tends to loosen any sludge, slime and scale that may already be present in a tank.
Therefore, if these tanks are not cleaned before the ethanol-blended fuel is introduced,
dissolved materials may cause excessive filter clogging or result in damage to engines that
receive the contaminated fuel.

The bottom line when it comes to storage tanks and ethanol:
e Check for compatibility with all compositions of ethanol.
Clean the tanks before introducing ethanol-blended fuels.
Monitor for water and contaminants frequently.
e Remove water and contaminants from the tank when identified.

c. Biodiesel
There are some material incompatibility issues with both diesel and biodiesel fuels:
e Brass, bronze, copper, lead, tin, or zinc oxidize in both diesel and biodiesel fuels and
creates sediments, which in turn can result in plugged fuel filters.
e Pure biodiesel (B100) or blends higher than B20 cause more problems with rubber seals,
gaskets, and hoses — make sure biodiesel resistant materials are used.
e For additional information, go to the National Biodiesel Board at www.biodiesel.org.

Biodiesel can create further problems if it is introduced into a storage tank that previously held
diesel. Number 2 diesel tends to form sediments that stick to and accumulate in storage
systems, forming layers of sludge or slime; the older the system and the poorer the
maintenance, the thicker the accumulation. Biodiesel, being a good cleaning agent, will dissolve
these sediments and carry the dissolved solids into the fuel systems of vehicles. Fuel filters will
catch most of it, but in severe cases the dissolved sediments can rupture filters and can cause
fuel injector failure. B20 generally doesn't create problems as much as higher blends or B100
biodiesel, but tanks should be cleaned before switching to any biodiesel.

Industry experts recommend that biodiesel meet ASTM D6751 and be used within six months of
manufacture to ensure that the quality of the fuel meets specifications. Fuel degradation
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pathways for biodiesel are more likely with higher concentration blends due to the higher
presence of the biodiesel, so stability concerns and issues are likely to be higher and may occur
faster as the blend level is increased.

The bottom line when it comes to storage tanks and biodiesel is:
e Check for compatibility (steel is compatible).
e Clean the tanks before introducing biodiesel fuels.
e Monitor for water and contaminants frequently.
e Remove water and contaminants from the tank when identified.

d. Heating Oil
Storage tanks containing oil for heating a building, whether installed inside or outside, must be
checked for water annually, at a minimum. Tanks should be sloped % inch per foot towards the
supply end of the tank. Sometimes it is not possible to slope tanks and in that case, they should
be checked for water at both ends. If greater than one inch of water is found, it should be
removed within 30 days. Many fuel dealers recommend, in tanks with recurring water
problems, to treat fuel with a biocide after removing water.

e. Back Up Generator Tanks
The directions above should be followed. In addition, you should discuss shelf life of fuel with
your supplier. Fuel should be changed or polished (see section 5) every two years if not used.

f. Heated Oil Tanks (No. 6)
Heated oil tanks should be monitored for temperature. In most instances, over one-half of the
oil is returned to the tank through circulation, often at temperatures exceeding 160° F. If oil is
circulated continuously during low boiler demand times, energy is wasted. The resulting
excessive heat can cause sulfurs and other chemicals to be cooked out of the oil and cause
chemical reactions in the area above the liquid level. Excess heat in the tanks can be reduced by
limiting circulation when oil in the tank exceeds 140°F or a temperature determined by the
system designer. Auxiliary in-tank steam coils should also be controlled by a similar thermostat.
High temperature coating should be used on these tanks.

4, MONITORING AND DETECTION
Traditional methods of monitoring tanks for water and contamination may not be adequate for
modern day fuels. In traditional fuels, when water entered a tank it would settle to the bottom of
the tank and was relatively easy to identify through Automatic Tank Gauge readings or dipping the
tank with water finding paste. In fuels containing alcohol blends and in some biodiesel blends, the
water may combine with the fuel and make water detection difficult.

A variety of different water pastes have been developed to check for water in different fuels.
Special pastes to be used in ethanol fuels and biodiesel can be purchased from your fuel or fuel
service provider. Make sure that you are using the correct paste for the fuel. Read the directions
provided with the paste to insure that you are using the paste per manufacturer specifications. Not
properly following the use instructions may lead to false or missed detections. If the paste indicates
spotty or inconsistent water detection, this may be a sign of suspended water or accumulated
sludge residing in the tank. It is recommended to check the tank for water at all available access
points. Some of the more common water finding paste products are Kolor Kut, Sar-Gel, and Gasolia.
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e Tank bottom sampling — Tank bottom sampling tools, such as “bacon bombs” are available to
collect samples directly from the bottom of the storage tank. Typically, samples are collected
and placed in a glass container for visual analysis. In some cases, it is advisable to allow the
sample to settle overnight to allow water and contaminates to separate from the fuel. The
sample may show a clear separation of water and fuel, a clear separation of contaminate and
fuel, or in some cases, three or more separate phases. If the fuel maintains a cloudy
appearance, it is a good indicator that water or other contaminates have been absorbed into the
fuel. If possible, bottom samples should be taken from multiple points across the bottom of the
tank. When taking samples, wait at least 2 hours after the last fuel delivery to make sure water
and contaminants have had adequate time to settle to the bottom of the tank.

e Fuel Filters — Most manufacturers of dispenser filters offer a fuel filter that will contain water
and most contaminates. Water absorbing filters catch water, causing the filter to expand and
reduce fuel dispensing rates. If slow fuel flows are being encountered, an investigation for in-
tank water or contaminates should occur.

e Fuel samples from the nozzle — Visual evaluation of fuel quality can be accomplished by
dispensing small samples of fuel from the nozzle into a clear glass container. It is recommended
that these samples are taken during or immediately after a fuel deliver when the fuel in the tank
has been stirred up and the likelihood of dispensing water or contaminates is high.

e Recommended maintenance and inspection schedules: Tanks using Automatic Tank Gauges with
water level sensors should be monitored daily. If a tank shows water one day and not the next,
it may be an indication that water has been absorbed into an alcohol blend fuel or bio-diesel. If
inconsistent water levels are observed by the ATG records, additional water paste or bottom
sample investigation should occur. Upon testing, if 1 inch or more of water is discovered within
a tank, the water must be removed with 30 days of discovery.

e Biodiesel and ethanol are both water miscible fuels and have similar considerations.

5. HOW TO REMOVE WATER AND CONTAMINANTS FROM STORAGE TANKS
When it is determined that water or contaminants are present in a tank, then action must be taken
to remove them before the problems escalate. Uncontrolled water or contaminates can lead to
phase separation, which may result in losing the entire tank of fuel or dispensing fuel that causes
damage to internal combustion engines.

a. Multipoint water pumping
In traditional fuels, a clear separation of fuel and tank bottom water is typical. Your service
contractor can readily insert a suction tube to the bottom of the tank and pump the water from
the bottom of the tank. It is advisable to pump water at all available access points from the
tank. If it is determined that the pump or suction is at the lower end of the tank, the pump
should be removed to facilitate water pumping at that point. Some specialty service contractors
offer methods that use flexible suction tubes to remove water and loose contaminants from the
entire length of the tank bottom. Care should always be taken to insure that tank bottom waste
is disposed of properly.

b. Fuel Filtration/Polishing
Fuel filtration and polishing include methods that remove water and contaminates from the fuel
without removing the fuel from the tank. There are many vendors that offer fuel filtration
services. Some vendors use fiber-optic technology or remote video cameras to visually locate
and observe the contaminate removal progress. Others use a variety of fuel circulation
techniques to filter the water and contaminates out of the fuel.
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Non-entry tank cleaning

There are a number of vendors that offer services to clean a tank without physical entry.
Typically these techniques require the fuel to be removed from the tank and equipment is
lowered into the tank to remotely pressure wash the tank. Some vendors supplement the
washing process by using a remote video camera to monitor the progress. These techniques
require contaminated wash liquids and solids to be disposed of properly.

Physical entry tank cleaning

In cases where it is determined that the amount or severity of the tank contaminants is extreme,
a manned entry cleaning may be required to clean the tank adequately. Manned entry allows
for the entrant to physically scrub contaminants from the tank wall.

6. PREPARING TANKS FOR CHANGES IN FUEL TYPE

a.

Preparation for first time ethanol blended fuels

Special attention needs to be given to tanks prior to introducing alcohol-based products for the
first time. Specifically, ethanol acts as a cleaning agent. Once introduced to the tank, ethanol
may loosen or dissolve contaminants from the tank wall. These contaminants will typically
collect in the tank bottom and may result in excessive dispenser filter clogging and damage to
engines if the contaminate reaches the fuel system. There are numerous vendors that offer
“ethanol preparation” services.

Conversion without proper tank cleaning often results in the loosening of prior deposited sludge
and debris that will reduce flow and plug screens and filters. Some fuels, such as ethanol and
biodiesel blends, will have a cleansing effect on the storage system which will likely result in
more frequent filter changes for a short period of time, even if the tank system is cleaned.

Changing between gasoline and diesel fuels

If a tank is to be converted to service from some other fuel service, the tank and its related
dispensing equipment must be thoroughly cleaned, inspected, and verified compatible with the
new fuel to be stored. Care should also be taken to make sure gasoline is not commingled with
any diesel product.
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Tank Number:

Facility Name:

Storage Tank System

Monthly Inspection Checklist Date/Time:

Yes

No

N/A

Tank visually inspected

Piping visually inspected

Monthly monitoring method for tank is performed

Monthly monitoring method for piping is performed

Operations and Maintenance Plan in place and is being followed

Spill containment free of fuel, water and debris*

Overfill alarm is operational

Overfill prevention equipment is operational

Normal vents(s) operational

Emergency vent(s) lift freely

Tank coating in serviceable condition

Secondary containment is free of cracks, holes, tears, or other damage

Secondary containment free of fuel, water, and debris*

Concrete secondary containment coating is free of cracks, flaking, or other
damage

Secondary containment drain valve is closed

Tank checked for water. Height in inches, if found:

Interstice of double-walled tank checked for liquid. Height in inches, if found:

If greater than 1” water found, water removed within 30 days.

Regulated substance found in interstice of tank. Height in inches, if found:
If measurable amount of liquid found, contact your service provider.

Transition sump free of fuel, water and debris*

Transition sump liner in serviceable condition. Transition sump sensor at
proper height & orientation.

Dispenser sump free of fuel, water, and debris*
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Yes

No N/A

Dispenser sump liner in serviceable condition

Dispenser sump sensor at proper height and orientation

All fuel, water and debris removed from tank system have been disposed of
properly

*Sumps should be checked within one week of a rainfall event.

Comments and Follow Up Needed:

Operator Name (Print): Operator Certification Class:
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RESOURCES UPDATE

American Petroleum Institute (API)
1220 L Street, NW

Washington, DC 20005-4070
Phone: 202-682-8000

Web: www.api.org

The Filtration and Dehydration of Aviation Fuels - Sources of Dirt and Water - Methods of Detection and
Removal - Maintenance of Equipment (APl 1501, Revision 65). Recommended Practices relevant to
water monitoring and removal for aviation fuel systems.

Bulk Liquid Stock Control at Retail Outlets (AP1 RP 1621). Recommended Practices applying to
underground storage of motor fuels and used oil at retail and commercial facilities, involving controlling
stock losses, safety & pollution control to maximize profits.

Design, Construction, Operation, Maintenance & Inspection of Terminal and Tank Facilities

(API Standard 2610). Includes standards on pollution prevention and waste management, safe
operations, fire prevention and protection, tanks, mechanical systems, product transfer and corrosion
protection.

ASTM International

100 Barr Harbor Drive

PO Box C700

West Conshohocken, PA 19428-2959

Phone: (610) 832-9585

Web: www.astm.org

Standard Guide to Microbial Contamination in Fuels and Fuel Systems (D-6469). This guided provides an
understanding of the symptoms, occurrence, and consequences of chronic microbial contamination and
the control of microbial contamination in fuels and fuel systems. Applies primarily to gasoline, aviation,
boiler, industrial gas turbine, diesel, marine, and furnace fuels.

Fuel and Fuel System Microbiology: Fundamentals, Diagnosis, and Contamination Control (MNL-47). A
guide providing sampling strategies and techniques, recommendations for disinfecting and removing
microbial contamination from fuels and fuel systems, and a variety of diagnostic tests. This guide is
designed to complement Guide D-6469.

Practice for Manual Sampling of Petroleum and Petroleum Products (D-4057). Recommended
procedures for sampling fuel that should become an integral part of a fuel quality program. Among
other things, D-4057 states that (a) samples should be analyzed visually for water, dirt and other solids;
(b) fuel should be clear and bright, not dirty or cloudy.

D7464, Standard Practice for Manual Sampling of Liquid Fuels, Associated Materials and Fuel System
Components for Microbiological Testing. These practices for microbiological sampling decrease the risk
of contaminating samples with extraneous microbes.

D7463, Standard Test Method for Adenosine Triphosphate (ATP) Content of Microorganisms in Fuel,
Fuel/Water Mixtures and Fuel Associated Water. This test method provides a protocol for capturing,
extracting, and quantifying the adenosine triphosphate (ATP) content associated with microorganisms
found in conventional liquid fuels.
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Standard Specification for Diesel Fuel Oil (D-975). A specification which references that "contamination
levels in fuel can be reduced by storage in tanks kept free of water."

Gas Technology Institute
1700 S Mount Prospect Road
Des Plaines, IL 60018-1804
Phone: 847-768-0500

Web: www.gastechnology.org

Characterization of Microbial Communities in Gas Industry Pipelines, June 2003. A technical study about
microbial contamination pertaining to natural gas infrastructure.

National Oilheat Research Alliance (NORA)
211 N Union Street, Suite 100

Alexandria, VA 22314

Phone: 703-519-4204

Web: www.nora-oilheat.org

Oilheat Technician's Manual. A manual pertaining to the heating oil industry that includes guidelines for
water monitoring and removal.

The Oilheat Research Program - Fuel Technology. Ongoing research into the issue of heating oil fuel
quality during transportation and storage, including the development of field monitoring/test
procedures for water and other quality indicators which service technicians can implement.

Petroleum Equipment Institute
PO Box 2380

Tulsa, OK 74101-2380

Phone: (918) 494-9696

Web: www.pei.org

Recommended Practices for Installation of Underground Liquid Storage Systems. (RP100). Provides
information on engineering and construction practices regarding proper installation of underground
liquid storage systems, including excavating, piping, cathodic protection, secondary containment, and
other aspects of tank system installation.

UST Inspection and Maintenance (PEl RP900). This recommended practice was written to promote
proper inspection, operation, and maintenance of underground storage systems.

Recommended Practices for Inspection and Maintenance of Motor Fuel Dispensing Equipment (PEI
RP500). PEIl produced this recommended practice to minimize the possibility of fuel-dispensing system
failure, to reduce fire hazards, promote fueling safety, and minimize environmental problems.

United States Department of Energy (DOE)

Maintenance and Storage of Fuel Oil for Residential Heating Systems (BNL 48406). Guideline addressing
residential heating oil that includes recommendations to monitor the fuel during prolonged storage as
"an essential part of maintaining good fuel quality...Contaminants in the old fuel, such as sludge and
water in the tank, can degrade the quality of the new fuel."
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BNL 48406 further recommends that "fuel specifications should become an integral part of the
contractual agreements between the fuel supplier and the purchaser. In other words, a bulk sample of
fresh fuel oil used for heating, should at least meet all of the limits in specification ASTM D-396."

United States Environmental Protection Agency (EPA)
Ariel Rios Building

1200 Pennsylvania Avenue, NW

Washington, DC 20460

Phone: 202-272-0167

Web: http://www.epa.gov/oust

Operating and Maintaining Underground Storage Tank Systems: Practical Help and Checklists
(EPA 510-B-00-008)., A booklet describing quality operations and maintenance practices, compiled by
State and Federal environmental regulators.

States

Check with your state authorities, commonly the Department of Weights and Measures, for regulations
controlling the quantity of water allowed in fuel tanks at service stations.
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Bourdon Tube Pressure Gauges
Industrial Stainless Steel Gauge
Type 232.54 - Dry Case

Type 233.54 - Liquid-filled Case

H |ntended for adverse service conditions where pulsating
or vibration exists '

B Process industry: chemical/petrochemical, power
stations, m:nlng, on and offshare, environmeantal tech-
nolagy, mechamcal engmeenng and plant construction

® Suitable for gaseous or liquid media that will not ob-

. struct the pressure system

B Vibration and shock resistant (with liquid ﬂllmg)
& All stalnless steel construction
& Pressura ranges up to 15,600 psi

. - 57 Tubs Pressire
Standard Features = b

Design
ASME Béﬂ 100 & EN BS? 1

Sizes _
21%" & 47 (63 & 1700 mim)

Accuracy class
%" +.2/1/2% of span (ASME B40.100 Grade A)
4": %1% of span (ASME B40.100 Grade 1A)

Ranges

Vacuum / Gompound 10 200 psi

Prassure from 15 psl to 15,000 psi

or other equivalent units of pressure or vacuum

Working pressure _

2%™ Steady: . 3/4 scale value
Fluctuating: 2/3 full scale valus .
Short time:  full scale value -

4 . Steady:”  full scale value
' Fluctuating: 0.9 x full scale value
-Short_time:. 1.3 x full scale value

- Operating temperature
Amhient: -40°F to +1 40°F (-40°C tor +ED°C) dry

4°F to +140°F (-20°C to +60°C) glycerine filled
. -40°F 10 +140°F (-40°C to +SU“C) sillcone filled

Medium: +212°F {+100°C} maximum -

Temperature error <

Additional error when temperature changes from reference ‘
temperature of 68°F (20°C) +0.4% for every 18° F (1 D"C) nsing
or falling. Percentage of span.

Weather protection o
Weather resistant (NEMA 3/ 1P 54) dry case
Weather tight (NEMA 4X / IP 65) - liquid-filed case

Pressure connection

Material: 316L stainiess steel

Lower mount {LM) or center back mount (CBM) - 212"
Lower mount (LM} or lower back mount (LBM}) - 4"
1/4" NPT or 1/2" NPT !Imtted to. wreneh flat area

Bourdon tube
Material: 316L stainless steel
2" & 21" <1,000 PSI: C-type,
=1,500 PSI: hefical type
4% - < 1,500 PSI: C-type,
= 2,000 PSI: helical type

Movement _
300-series stainless steel

Dial
White aluminum with b[ack lettering. 21/2" size. with stop pln

Part of your busmess



Pointer ' . Optional extras
Black aluminum, friction adjustable m 316585 restrictor
B Accuracy +1.0% of full scale (212" size}

Case B Stainless steel front or rear flange

304 stainless steel with vent plug and polished stainless

Custom dial layout:
Other pressure scales available

Case fill S bar, kPa, MPa, kg/crm? and dual scales
Glycering 98.7% - Type 233.54

B Zinc-plated steel or 8§ u-clamp bracket (field installable)
steel bayonet ring. Suitable for liquid fi ]I|ng Welded casse/ B Red drag pointer or mark pointer
SDCkEt connection B Silicone or fluorolube case filling
Window B Special connections limited to wrench flat area

[

E

Laminated safety glass with Buna-N gasket

Recommended panel cutout is dimension D + 1 mm

A Paga E

Ondering information -

Pressura gaugo model / Nominal giza / Scala mnnaa’ Slza al connection / Dptlonnt oxtras required - . .
“ Spacifications and dimenslans given in this leeflet reprasent the state of anginsaring at the time of printing, 7 a

Maodificatians may take place and materials specified may be replaced by athers witheut prior notice. W|}(A ||-|5t|-urr|ent Corporation

1000 Wiegand Boulevard
" Lawranceville, GA 30045 ‘ ’
" Tel (770) 513-8200 Tolé fraa1 BB8-WIKA-USA
Fax {770) 338- 5118
E-Mali  info@wika.com
www.wika.com
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