AB-83 2011-089

PRESSURE PIPING CONSTRUCTION AND TEST DATA REPORT

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

Field Construction [}
Partind Data Report [ {from one ABSA- authorized Contractor to another

ABSA- authorized Contractor).

i Shop Construction B:
Final Datn Report B4:

the pressure equipment safely authority

Complete both sites of this Form

NWP Industries Inc Owner’s Job No: 08806-002

(Nume of ARSA autherized primary contractar ar subeontracior)
4017 60" Ave Innisfail AB T4G 159
{ Address)
Certificate of Authorization Permis No. AQP-12353

1. Constructed By:

Expiry Date: Nov 24, 2014

[

. Constructed For; NA

(Name of primary contragtar o difTereat from above)

NA

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

(Regquinad when the primary contractor undenakes seme/lt ol the guality lnctions, ez, NDE, PWHT, Tie-in. fabrication, hydro test, tinal assembly ele.)

3. Owner: ncana Corporation 500 Center ST SW Calgary AB T2G 1 A6
(Name and address)
500 Center ST SW Calgary AB T2G 1 A6
& o . ) ] (Location ol installation} )
* Certifieate of Autharization Permit No, AQP- NA Expiry Date: NA

{Required when thie nwner undertakes somefall of the quality Ninctions. ¢.g.. NDE, PWHT. Tie-in, fabrication, hydro (est. ol assembly ele))

4. Piping Design Alberta Registration No.: PP-NA

{Required il aggregate piping volume is over 0.3m’)

wh

. Design Responsibility: Owner [J; Contractor [

6, WP No.: WP-1604.2 ; Company: NWP Industries Inc
(Albert Registration No.)

WPS No(s). used; NWP-4 Rev4

Owner’s WP No. (if used): WP-NA
) { Alherta Registration Na.)

; Owner’s WPS No(s). (If used); NA

7. Coder ASME B31.1 Non Boiler External Piping [;  ASME B31.1 Boiler External Piping [3J;
B31.5[0: B31.9 O; CSA Z662 Steam Pipelines [;
ASME B31.3 & - Service Category: Normal . D [J. M 1. High Pressure [} Severe Cyclic Condition O
High Purity (3

Diawing No. Fluicl Des. | Bes. 1 pressure _ Pipe Mat! . PipeNPS | Flange PWHT/
Ca o o vmp. F . Test . N C.A. e -
Rev, Nuo, (A S Press. - Test Lo Spue. & . & Materinl & Prebeat NDE
o . . (Max. & ‘ Medium - in . . - "
|ine N ey psi M) s Cirnde Schedule Ruting Femp."F
O83H2-2A
Revil
PFAT-I- Fivdrocarhons A7 200444 7157 Wiater SAI 0 1714 4"SCH SAJSOLF2 I T6H{¥ A0 [%RT
NXHBD-11%) XXH CL2s00 1T
PE-4-[- Hydrocarbons 5171 200/-10 7757 Water SA33346 1716 4" SCH SAIS0LF2 1 168/50 FOOSRT
NXHBD-10 XXH CLa500 JO%HT
150G 20049 165 Air 310588 0 3035 NA NAMNA Visual
WT
PF-4"I- Hydrocarbons 5171 HN=<19 7757 Water 5A133-6 [/16 4" SCH SAIS0LF2 F160/50 H0%RT
XNXHBD-103 XXH CL2500 10%RT
PF=17} Hydrocarbons 571 200/49 7157 Waler SA333-6 /16 4" SCH SAISOLF2 116050 JO0%%RT
NXHBD-t (4 XXH CLas00 10%RT
FG-17-C- Hydrocarhons 150 200/=19 163 Air 543336 1716 1" SCHE0 NA NA/NA [O%RT
S0A/BD/300
FG-1-C- Hydrozarbuns 150 100420 163 Air 5A106B 1716 1" SCHSU NA NA/NA 10%RT
SOAD-302
D-347C- | Hytlrocarhons 150 1010 165 Adr SAl06B 1/16 1" SCHE0 NA NA/NA 1%4RT
ROA/BD-250
Constructed by: NWP Industries Inc Owner's Job # 08806-002 Page 1 of,




AB-83 2(11-09

PO-UNC-  Hvdmearbans | 1500 ] 1009520 163 Air SA 1061 16 [ 1™ SCHSD NA NANA [OMGRT
SUAD-I03
FC-17C- | Hydroearhons | 1440 [ 2002 2160 Waler SATDAR 110 | IPSCHIGD NA NAD 10%RT
1OUA B30 [O%aMT
FG-U7-C- | Blvdrocachons | 1300 | 100:20 165 Air SA0AA {16 | 1" SCHRO NA NANA [0%RT
SUABD-IL 31088 0 38035 NA NANA Visual
WT
Constructed by: NWP Industries Inc Owrer's Job # 08806-002 Page 2/0f 3



AB-83 2011-09

Partial Data Reports certified by sub-contractors are listed below and attached to this Data Report [

. . Dwyg, No. Sub-contractor AQP No, Expiry
Na. Line Na. Sipool Ne. (with Rev, No.) {Name) (if from Alberta)) (il from Alberia)

Remarks; For partial data report provide information about the code work that was not completed by the subcontractor {e.g..
hydrostatic test. PWHT ete.). For final data report provide information ahout the code wark that was not completed by
subcontractors and subsequently completed by the primary contractor {e.p., hydrostatic lest of entire assembly. PWIHT efc.

) |

Endorse certifiente *A° or *8°

A, CERTIFICATE OF COMPLIANCE B. CERTIFICATE OF COMPLIANCE
Signed iy the subcantracior when supplying this centificate as o Signed by the primary contiactor when supplying ihis certificate as
Partial Data Report Final Data Report
We cerlily that the stalements in this Data Report are We certify that the statements in this Data Report
correct and that materials, construction and are correct and that piping job no. 08806-002

warkmanship of the piping fabrication conform to the

registered qualily system and the applicable Piping described in this Data Report was constructed in

accordance with the Province of Alberta Safety

B(,::I:(S} Codes Act and Regulations, and applicable
PER—— ASME Piping Code(s).
Date:July 30, 2013 NWP Industries Inc
/L: " Contractor
Print Autherized Representative's Nume Signature /

Colleen Tysoe 4 , /ﬁﬂ

This certificate is not valid unless it forms part of a Prinl Authosized Reprosy ti%"’.;/Nnmu Signature
Final Data Report signed by Primary Contractor

CERTIFICATE OF INSPECTION

1, the undersigned. employed by Encana Corporation have verified thal all required
examination and testing has been completed. and inspected the piping described in this construction data reportt to the
exient necessary 1o be satisfied that it conforms to all applicable examination requirements of the Code and of the
engincering design. and state that, 1o 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 inspecior nor his or
her employer makes any warranty. expressed or implied. concerning the piping described in this construction data repost.
Furthermore, neither the inspector nor his or her emplover shall be liable in any manner for any personal injury or
property damage or a loss of any kind arising lrom or connected with this inspection.

Date:  Julv 30,2013 Date:

Kevin Fundytus
Owner’s Inspector

ABSA Safety Codes Officer {pleasc pring)
(BOILER EXTERNAL PIPING ONLY)

VNer's Laspector Signature: ABSA Safety Codes Officer's Signature

Current version of this For miay be oltained from Wity alwi.gi

Constructed by: NWP Industries Tne Owner's Job # 0BBOB-002 Page 3 of 3



EnCana Resources
P.0. Box 2850, Calgary Alberta T2G 1A6

ACCEPTANCE / REJECTION REPORT
FACILITIES ENGINEERING DEPARTMENT

Page 1 of_1

Vendor ___NWF Industries Vendor Rep. (print) Colleen Tysoe Vendor Shop No.N/A

Project Name 4 x 3.0mm Line Heater Assemble Project No._N/A A.F.E. No. N/A P.O. No. PO44501

Material Description:__ 1 x 3.0 MM BTU Metering/Line Heater Pkg. - Unit Tag 8806-002

Status Conditional Acceptance (explain below) O Rejected (explain below)
Item No. Description
1 All documentation to be reviewed and accepted by the client.
2 All required QC documentation to be shipped with unit as per client requirements.
3 All skid edge openings to be sealed for shipping as per EnCana specifications.
4 All piping and instrumentation to comply to EnCana’s specfications as stated in the PO.
S All piping to be level and square, tube fittings removed for testing (on solinoids and ACL

gas train) to be installed and tightened prior to shipping.
6 Paint touch-ups & caulking to be completed on all building penetrations & around hutch.

QUALITY INSPECTOR ACKNOWLEDGES:

Signing this release is solely for the purpose of authorizing the supplier to ship the goods in
accordance with the order. Such authorization shall not relieve the supplier of its obligations
set out in the purchase order, including without limitation the warranty that the goods are free
from defects.

SUPPLIER'S CONFORMANCE STATEMENT: We certify that the PO items listed, and the
required QC/ Shipping documentation meet or will meet the requirements at our costs all
applicable Code, Standards, specification and other related documents as set forth in the
purchase order document,

The accepted preliminary OC documentation, bill of lading, packing slip, and all related
shipping documents must accompany the shipped goods and be added as a line item on the

packing list, W
Vendor Rep. Signature__/ _///4@ Date~ A4 4 1/ 5

"

Inspectors Signature%, Date éﬁ 30/43
— R




Quallty Control

QCFOFmaEInspectlon ReleaseCernf caleROO

INDUSTRIES INC

08806 002- :
nn q 1 7n13

FINAL |NSPECT|ON DOCUMENTATION. :
o ACCEPTED ) :

NT ATIO REQU!REMENTS (SEE DOCUMENT REQUIREMENT LIST) B
TS : TO'BE RECORDED HERE IFAPF'LICABLE L E DOCUMEN _

RELEASED TO INVENTORY: - / Sl e DATEL

ReLeAsED To cusToNETy 7 )Jf%ﬂ/ : T e mLaimn
7 N




I Issting Authority: Marvin ). (Ty) ABSA
7 DeBelser/Dale Karg ]

| Date of issue: March 302012 PIRATED FORM_NDE_001
- Rev Status: 2.0 - ¥ ' N.D.E Requirements
L

industries Inc. ™

N.D.E Requirements

Client: Encana JO# (8806-002
Project: Threaded Piping — 3.0 mm Lineheater Date: 15/07/2013
Piping: Pressure Vassel: (] Tank: O Other:
& X-Ray 100% O ASME Section VIII-Uw-51
Gamma Ray O Full 00 ASME Section VII-UW-52
[ Ultrasanics [ 25% O customer Specification
(3 Liguid Penetrant 10% O ASME B31.3 NFS
0 Magnetic Particle Other({Define} Other {Specify)
O Accoustic Emission 0O Spot = Customer Spec
OHardness test Max 200 BHN ] £5A WA47,1/W59
Generat Instructions; Vessel| S/N
P1 Material
Welder ID
Shell-T=
Pipe-T= 1" XH

Total Welds 11 x threaded shots as per attached drawings {first # is XT-1)

Please use wire type iGi
Flease Note focations of all indications on films an reports
Piease include O.F.D-5.0.D S.F.D on reports

Special Requirerﬁents: Shots 11

duttwald Xray to be identified as X-#

Gap Shots to be identified as GS-4

Threaded Shots to be identified as XT-#

Identify on Envelope part of packaga being shot le. Coil, Piping, ect.

Flashes must contain: Customer, O#, Spool Identification, Xray number, Clock tape, Weldar's ID Symbaol, Date
Mark all indicated repairs on the project

NOTE: Encana Spec for Welded Piping-acceptance is zero UC and Zero iP
Encana Spec for Socket Welds-acceptance is minimum 1/15" gap
Encana Spec for Threaded Fiping- acceptance is 7 threads engaged

HT is a 5 Peint Traverse

Prepared By: Lance Raven Date: 15/07/2013



RADIOGRAPHIC
INSPECTION REPORT

RD16 - RT598
Page 1 of 1

Source #: 889598
EF85: 155"
#Film/cassette; 1

Exposure Device # D5934

Cobalt 601 IR192[ X-Ray [J
Film Brand: AGFA
Cede: Encana spec.

Jab / P.O. #: 08805-002
Client: ENCANA C/O NwWpP
Location: INNISFAIL, AB

ltem Inspected: Threaded - 3.0MM LINE HEATER Material: P1

IRISNDT # 4227 Date: *5-Jul-13

Fime | Loses, |WelderIRISNDT| 5.0, | 0.£.0. | #of ] Work | Film _Type and Location of Discontinuities  [(A)ccept

Thickness D Proc. |Inches |Inches |Exp.| Loc. | Type (rejectable discontinuities in square brackets [ ]) {R)eject
XT1 1" threaded RTS8 13.5 1.5 1 1 Da 7/8" engaged A
XT2 1" threaded RTB 13.5 1.5 1 1 D5 9 threads engaged A
XT3 1" threaded RTS8 13.5 1.5 1 1 D5 8 threads engaged A
XT4 1" threaded RTS8 13.5 1.8 1 1 D5 8 threads engaged A
XT5 1.5" threaded RTS8 13.5 1.5 1 1 D5 7/8" engaged A
XT6 1.5" threaded RTS8 13.5 15 1 1 D5 3/4" engaged A
XT7 1.5" threaded RT 8 13.5 1.5 1 1 D5 1" engaged A
XT3 1.5" threaded RT 8 13.5 15 1 1 D5 3/4" engaged A
XT9 1.58" threaded RT 8 13.56 1.5 1 1 D5 3/4" engaged A
XT10 1" threaded RT8 13.5 1.5 1 1 Ds 8 threads engaged A
XT11 1" threaded RT8 13.5 1.5 1 1 D5 7 threads engaged A

Number of Radiation Barrier Warning Signs Erected: Number of Radiation Barrier Warning Signs Returned:

Work Location Legend: [1] tnside Fab, Shop [2] YardiLay-down Area [3] Piping/Madular Fab. Area [41 NVA (Other)

IRIS Procedure; - N | AH - A Bums EUC - Extarnal Undercul IC - Inlernal Concavity
Single Wall Expasura: 5.0.n.= Source-a-abjgct distance (1) BT - Burn Through IUC - Inlamal Undercut LF - Lack of Fusion
RT1,2,2A,8,7 _ . . CK - Crack HB - Hoflow Bead LC - Low Cover
Double Wall Exposura OFD.= Egiﬁg 'l_lrlun'l(ds;nurca sida of EP - Excessiva Paneiralion IP - Incomplete Panelration MA - Misalignment
RT3,38 4,54 m P - Perosily S - Slag :
- Interpretation by:
Unité: 677 Kitomelers:  SEE Film Quantity; JEFF BAJEMA SNT-TC-1A Il
.(5.5.8, 1]
In: Qut: Hrs: T8 {Prini Levell
3, 1 10863
In: Cut: Hrs: 1 (2%x5 /z) DS
Personnel; {SfEnalure)
Client Reprasentalive:
JEFF BAJEMA,  JEEF WHYTE {Print) - /
I am in full
agreament wilh J /[
reporl canlents ]
s (/)7 J
3 ] i BN ™
3311 — 86 Streel Edmomon, Albenis, TGE 578 Phone; (780 437-2022 Fax: (700) 435-1430 ’
Colgary (403} 2708121 Cold Laks {750) #26-5105 Deer Purk, TX [201) 478-4444 L~
Lloydminstor (780} B7Y5-B455 For MeMurray (720} 743-1638 Matrlx Houstan, TX @13) 7220177
Barheart (780) B74-3010 Red Deer (403) 347-1742 Tulsa, OK (510) 448-8773
Hisky (700} B55-TA1H AM

IRISNDT E-2004N

CUSTOMER COPY
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NV INAUSLTICS L

PO Box 6280
4(417-60 Ave.

T4G 159

website, www.nwp.ca

Phone: (403} 227-4100

Fax:  (403)227-4102

PNEUMATIC TEST AFFIDAVIT

Custamer: Encana Corporation

Project: Fire Tube

Test Pressure: 24 oz

Code Requirements: CSA W47.1 and W59
Product Description:

Tank Serial # 08806-002-D DWGH

Test-

JO# 08806-002-D
Project#
Hold Time: AS REQUIRED

Date: 17/07/2013

REV#

#1.All Welded Connections

No  Lenkxs

Repairs

Ground to sound metal by:

Repair preparation. OQC withess by:

Reweld using E7018. QC:

Repaired by:

Procedure approved hy QC:

Completed repair checked by QC:

Additional Comments

ﬂalibr,ation Dye:

P5V Used: I .
O/43294-676 XS XA 10/
Test H TestBy: | QGw/ | Date Test Gauge ID. Range  yCaljbration Due: /
1 7 - Juey /7.3 Nwpe- T7 779 | 05 ps kigof:;ﬂ”ﬂg £ £

Test(s) Approved By: Ceristebn

| Date: 17/07/2013




IFRIDLISTIRIES | Pc,

B R R E L R R P R TR PR R o

B B350 4017-00" Avorn inninlad AB T4E 156 Phors; 400 737 6000 Fans 400 357 4100
AN B O

SHIFPING MANIFEST FOR SHIPPED LOOSE ITEMS

‘Work Ordar & i1l Sarlal Humber: DB806-003
Description of Preduel: 3.0 mm Linghoaber Packass
Complzied By: Calloan Tyass Diate: July 31,2043
ary JUNT [ITEM DESCRIPTION
in cabing
2|am Fugls
1 0 psi gauge
1 | [
1 A0300 uge
1 foa sinchk gask
ilna fos canvidge
18 fea 1.5'1:11":I|.lkw1]1rh|.1!.
20iea slack Pisls
1 [ 13"
1|50 Enmpanacis for
in firstube
5] tu olu il ]
1len MuglerFio choke
IF vird siack

-
=

= "'lf:k'kﬁ::%ﬁf". (R 2

8 ;i pany release carifcals eouled Y He

I parie are boxedion paliels Yios Mo

e & no visibie Damage You ﬁ Mo

| openings are pagged Yas P

anasure by QG . ‘."r-g
anature by Data: -

analue by Warghouse Parsonnat, Date;
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NWP INDUSTRIES INCORPORATED

" I'SKIDDED EQUIPMENT TRAVEL SHEET

APPROVED BY:

DATE:

& &

JUN 18

i

~ . ACCEPTED BY CUSTOMER

*

S g lw—

DATE

WO #: 08806-002 DESCRIPTION: 3.0 MM BTU/HR LINEHEATER PACKAGE
DRAWING #: 08806-001-004-P-001 REV 0; 08806-001-004-G-001 REV 0; 08562-28 REV 0
EMPLOYEE DATE
REQ. | HOLD INT. COMPLETE | QCINIT. | DATE
! QUOTATION REVIEWED v
J—
WORK INSTRUCTIONS ISSUED v @;M&@:’ zfg’
WORK INSTRUCTIONS REVIEWED v v 't i’ﬂ@@@ﬁ
ABSANOTIFIED FOR INSTALLATION INSPECTION NA
MATERIAL & PARTS RELEASED v v f UL30 208
| HYDRO TEST PIPING v v ok 3o om
& * INSTRUMENTATION v ’QL .7,,, /;/50/73 JUL 30 2013
o v s B s
INSTRUMENTATION VALVES/FUNCTION TEST v 'ﬁi 7o a{y 5%3 JUH‘U*?DB
\.l;‘iSIlTIAL INSPECTION P & ID GHECKED v v JUL30 7 3
VISUAL INgPECTION OF BUILDING & RECEIVING OF P.O. v g )y L3
ANY CHANGE ORDERS VERIFIED COMPLETE v v G L3,
e EST, CRATED AND DOCUMENTED. | v | 4 A\ L3 1 7
VISUAL INSPECTION AFTER PAINT &‘ RECEIVING OF P.Q. v v ?@L 312013 |
PACKAGING / PRESERVATION REQUIREMENTS COMPLETE | v C@:’UL 312013
SERVICING REQUIREMENTS DEFINED AND APPROVED NA
QC INSPECTION & FINAL RELEASE AND STICKER -
ATTAGHED v 5 (7L 31 013
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A
Project Data List

INDUSTRIES INC. Work Orders 08806 ;
Tolal oilfield supply.

May 8, 2013
Project Coordinator : Shannon Fischer

Sales Rep : Brent Warner Quote Reference: QUOTE # 1522

Client: Encana Corporation
c/o Solaris Management GConsultants [nc.
5588 Panorama Drive
Surrey, BC
V38 187

Contact: Justin Zacharias ‘ Customer P.O.; PQ44501
Email: Justin.Zacharias@encana.com
Phone: 403.645.4821

3.0 MM BTU Lineheater Package

GENERAL DESCRIPTION
Quantity Description

4 3.0 MM BTU Lineheater Package

4 Sch XXH, 2500# RT.J x 2500# RTJ Preheat Coil, sour service
4 Sch XXH, 2500# RTJ x 2500# RTJ Reheat Coil, sour service
4" ANSI 2500# RT. MasterFlo Choke Vaive

Skidded, Insulated with Instrument Enclosure

W/ instrurnentation, Burner, Fire Tube, and Stack

Delivery: First Unit July 12 and one every two weeks following
Encana MSSA # 101012

Vendor # 216051

Ex Waorks: Innisfail, Alberta

& & % & o 0 ¢ » »

AS BUILT

NWP INDUSTRIES INC. -Paga1of§- PDL 08806 RevB

G2 JUN18 200

Rg06 -0


kasha
AS BUILT


1.0 VESSEL

1.1 GENERAL DESCRIPTION

Tag #: V-100

72" OD x 24'Q" Long

Herizontal design

24" Sch 10, 0.250" wall, SA-53-ERW removable non code firetube, Flux Rate: 10,000 BTUAL2
Rated at 3,000,000 BTU / Hr

24" & x 0.250" wall firetube stack

24" @ x 120" Surge Tank ciw Thief Hatch, Wenco, 16 oz pressure, 0.4 oz vacuum {TH 100)
Twe Support Saddles

One Expansion Tank Access Ladder
D" Shape Cail Inspection Opening

20 COIL

One {1} 4" Sch XXH, SA333-Gr6, 10 pass (260 ft2) preheat coil with Class 2500 RTJ flanged
outer ends, 5171 PSIG @ -20° to 200° F, 100% Radicgraphy, Post Weld Heat Treat,
1/16" C.A., constructed in accordance with ASME B31.3 Normal Fluid Service.
CRN: Alberta, British Columbia, Saskatchewar

One (1) 4" Sch XXH, SA333-Gr6, 6 pass {170 fi2) reheat coil with Class 2500 RTJ flanged outer
ends, 5171 PSIG @ -20° to 200° F, 100% Radiography, Post Weld Heat Treat, 1/16°
C.A., constructed in accordance with ASME B31.3 Normal Fluid Service.

CRN: Alberta, British Columbia, Saskatchewan

Heater is packaged in accordance with ASME Section VIl / B31.3

3.0 PIPING

» Fuel Gas Preheat Line — 1” Sch 160, SA-106-B, 6000# fittings
¢ Fuel Gas Thread Piping — 1" NPT Sch 80, SA-106-B, 6000# fittings

Coil Tie In Spool - 4” Sch XXH, SA-350-LF2/SA420-WFL6 Spool Piece with Class 2500 RTJ
flanged outer ends to tie in one 4” choke valve between coils.

4.0 INSTRUMENTATION
Tag # Quantity Description

BE 200 (f) Burner — Wenco (or equal)
Model SB 42/24-24 Flame Arrested Burner,
3,000,000 BTU/HR (net) 2 piece aluminum
construction to fit a 24" fire tube c/w 42"
Flame cell element
(2) ACL-M2000 air/gas mixers
{2) ACL-B20016 venturi barrels,
ACL-2XON220024 High Efficiency burner nozze.

AS BUILT 2" Peapsite (PS 300)

NWP industries Inc. 2 PDL 08806 RevB

8806-002 JuM 18200


kasha
AS BUILT


8MC 100

EY 100

FG-100

FG-101

FY 100

HIC 100

LG 100

LSLL 100

AS BUILT

Pl 101/9/10

NWP Industries Inc.

)

1

(1)

(1

1)

(1

(1)

()

3)

al

Burner Ignition Controller - ACL Model 5500
Microprocessor based flame faii/ignition system with
auto relight, shutdown input, remote stop and remote
start, proof of closure contacts and alarm output relay.
24 VDL operation

Speed control vaive 1/4" x 1/4" F x F NPT {8C101)
CSA approved for Class 1, Div 2 location

CS8A approved C22.2 No 199-M89. Combustion Safety
Controls and Solid State Ignitors for Gas & Oil Burning
Equipment.

Meets and exceeds CSA B149.3 guidelines.

NEMA 4x enclosure, corrosion resistant and weather
proof

ASCO 3-Way Solenoid

Model EF8314H301

# NPT Pilot Solenoid

130 psig Maximum Operating Pressure Differential
1/4" NPT SST Body

24VDC Coll, €/l Rated, CSA 6.5-2000 Certification
Low Power 0.55 Watts

Filter — Headline - Model 365A-70C
1/2" NPT Inlet/Qutlet

MAWP 500 PSIG

¢/w disposable element 25-64

25 Micron Cartridge

Filter — Headline - Model 370A-70C
1/2° NPT Inlet/Outlet

MAWP 500 PSIG

ciw 25-178-CC Filters

Valve Postitioner
Fisher Fieldvue DVS 6030
SUPPLIED BY CUSTOMER

Cenant Selector Vaive — Model ALATSL
14" NPT aluminum construction

2 stack 4-way valve body

Provides for block & vent on actuator supply

Level Gauge - Kenco
Model §700-22-CTRH-GS-ATM-AMB-NS Level Gauge,
1/2° NPT, 22° QAL

Level Switch — SOR

Mode! 1510C-G2A-C-L.9-ES-CSCVMC
Level Switch, 2” NPT, electric, 24 VDC,
Low Power SPST 25 Watts Max
Manual Check — Nace Compliant

clw 2" x 3" 88 float

Prossure Gauge — Wika Model 233.54
Liquid Filled, Dual Scale
4" Face x ¥&" NPT bottom mount end connection

3 PDL 08806 RevB

T L
R
wnom L

8806-00 2 33
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P1 105 (1)
Pl 106 (1)
PI 107 ()
PRV 102 (1)

PRV 103/107 (2)

PSV-300 1)

PV 100 (1

AS BUILT

SC 100 (1)

TC 100 {1

NWP Industries Inc.

Stainless Stee! Construction
0 to 200 PSIG

Pressure Gauge — Wika

Liguid Filled, Dual Scale

2-1/2" Face x %" NPT bottom mount end connection
Stainless Steel Construction

0 to 30 PSIG, dual scale

Pressure Gauge — Wika Model 233.54

Liquid Filled, Dual Scale

4" Face x %" NPT bottom mount end connection
Stainless Stee] Construction

0 to 10,000 PSIG

Pressure Gauge — Wika Model 233.54

Liquid Filled, Dual Scale

4" Face x %" NPT bottom mount end connection
Staintess Steel Construction

D to 1500 PSIG

Pressure Regulator — Fisher
Model 67CFR

Pressure Filter / Regulator,
114" NPT, 250 PSIG MAWP,
0-35 PSIG Spring, Std trim
0-35 P8I Pressure Indicator

Pressure Regulator — Fisher
Model 67CFR

Pressure Filter / Regulator,
114" NPT, 250 PSIG MAWP,
0-125 PSIG Spring, Std trim
0-160 PSI Pressure Indicator

Relief Valve — Taylor

Model 8200, 1" x 1-1/2" NPT
Set @ 150 psi, “F" Orifice
NACE trim

4" ANSI 2500¥ RTJ MasterFio Choke Vaive
SUPPLIED BY CUSTOMER

Master Fio P3E choks,4In 2600RT.J x 4in 2500RTJ Nace
EE, Trim TC, TC outlet wear sieeve
34488-4/8MTT72PBY2

Mastor Flo 100DA actuator,
PDA-100PDA100203AAC3E10IV

Speed Control Valve

SMC Model AS4000-NG2

¥%* NPT, %’ Port

Maximum Operating Pressure 1MPa

Temperature Controller - Kimray

Model HT-12 Temperature Controller,
1/2” MNPT, -30 F to 780 F Temp range

4 PDL 08806 RevB

T
i

L B

8806-00 2
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5 to 30 psig outpuf signal, 12" probe
TW 102 (1) 1/2° FNPT x 1"MNPT x 12" long S8 separable socket

T1 100 {1} Temperature Gauge - Trend
Model 33060 Temperature Gauge,
1/2° NPT Back Mount connection, 0-250 F dual scale
3" digl, 8" stemn c/w 304 SS thermowel]

TW 101 (1) 12" FNPT x 1” MNPT x 6" “UJ” dimension length
30458 thermowell

TSHH 100 1) High Temperature Shut-down - CCS
Model CCS6900TE14 High Temp. Shut-down Switch
1/2" MNPT End Connection
24 VDC, Factoryset @ 90 C

TW 100 {1 172" FNPT x 1" MNPT x 4.5" “U” 316885 thermowell

(Part 113-34-1-316})

5.0 VALVE TRAIN V-200
Tag # Quantity Description

BA-1 (2) 1" Bail Valve, NEC 2500, Two-Piece Full Bore, 88, 2000
psi WOG, Lockable Handle
CSA 3.16 Certified, B148 Complaint

BA-10 {6) %" Ball Valve, NEO 2500, Two-Piece Full Bore, SS,
2000 psi WOG, Lockabie Handle
CSA 3.16 Certified, B149 Complaint

P1 102103 {2} Pressure Gauges
2-1/2" Dial, S8
¥ NPT, 0 - 30 psi
Liquid Filled/ Dual Scale
Center Back Mount
Wika Model 233.53

PSHH 100 {1} High Fuel Pressure Shutdown Switch
CCS Dual Snap Model 6900GZE12
1/2" NPT, 88§ CONSTRUCTION, CSAAPPROVED
SET @ 14 psi Rising (97KpA)
CALIBRATION CERTIFICATE 1S REQUIRED

PSLL 100 {1) Low Fuel Pressure Shutdown Switch
CCS Dual Snap Model 6900GZE12
1/2" NPT, SS CONSTRUCTION, CSAAPPROVED
SET @ 4 psi Falling {28KpA)
CALIBRATION CERTIFICATE IS REQUIRED

PRV 101 1) Main Regulator - Fisher 627
Maximum Inlet Pressure 250 PSIG
Outiet Pressure Range 5 to 20 PSIG Spring Range
1" FNPT / Orifice Size %"

AS B u ILT %" Tapped Bonnet, Body Material: Ductile Iron

Spring Case Material: Aluminum

NWP Industries Inc. 5 PDL 08806 RevB
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PRV 104 ()

SOV100/ (1)

Uy 100

TCV 100 (1)
ST-1 (1)
uY 101 (1

Nitrile Disk, Set @ 9 psi

Pilot Regulator ~ Fisher 67CFR ciw Pl
%" NPT Tapped-Bonnet

Maximum inlet Pressure 250 psig
Qutlet Pressure Range 0-35 psig

¢/w gauge (Pl 104}

Adjustabie spring range, 5 micron filter
Adjustable screw with closing cap
Temperature Range: -40 to 180 Deg F

Fossil Main Gas Safety Vaive, Pneumatic Actuator
Fossil Series 1" ESD 24 VDC

Series 88 — Explosion Proof ~ Fail Closed

P/N: 9650-0240-2006-1112-0022

Connection: 1" NPT Cv:34

Body Type: 3 Piece Design, Reduced Port

Body Material: CF8M

Ball & Trim: 316885, Seats: PTFE

End Connection NPT

Actuator: Rack and Pinion Spring Return

Actuator Min Air Pressure: 70psig

Actuator Max Air Pressure: 120 psig

Limit Switch: 2 SPDT switches with Beacon Indicator,
Hazardous Area Classified

Solenoid: ASCO 8551 Series 24 VDC (6.9 watts), NEMA
7-9 Hazardous Area Classified

Approvals:

CSA 6.5-2000/ANSI Z21.21-Automatic Vaives For Gas
Applicances

CGA 3.9-M94 Automatic Safety Shut-Off Gas Valves
CSA C/l - Commercial/industrial

API 604 4" Edition Firesafe

Fisher Pnsumatic Temperature Control Valve
Fisher Model 119

1" NPT - 8/16" Port

5-35 PSI Range, Cast Iron Body

1580 PSI MAWP, STD Service

Y STRAINER 1" 3000 ALTA
Model YS 3000

1/32 Perf 30458 Strainer
ASTM A105N Body

%' NPT PRilot Solenoid

ASCO 2-Way Solenoid

1/4" NPT SST Body

24VDC EPNC Clt SAFETY SHUT OFF CSA/NACE
40 DEG C 72" LEADS

AS BUILT

NWP Industries Inc.
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6.0 FUEL GAS SYSTEM

V.300 {1) Vertical Fuel Gas Scrubber
8" X 23" 285 PSI c/w Alberta, BC and Saskatchewan
registration, 1" NPT inlet, 2° NPT outiet, 3/4” NPT drain
HLSD-300 {1) High level shut off ~ PVC fioat construction ‘-?;
[
7.0 MANUAL VALVES o
Tag # Quantlty Description ;;
i
BA-3 (3) Nutron Ball Valve, 1/4” NPT, 3000# WOG, CS body, std trim, Full Port =9
BA-4 {4) Nutron Ball Valve, 1/2" NPT, 3000# WOG, CS body, std trim, Full Port e
<2
BA-5 (4) Nutron Ball Valve, 1" NPT, 3000# WOG, CS body, Reguiar Port, std trim <3
BA-6 {1} Nutron Ball Valve, 2 NPT, 3000# WOG, CS body, std trim, Regular Port f .
BA-7 {1) Nutron Ball Valve, 3/4" NPT, 3000# WOG, CS body, std trim, Regular Port (;
BA-8 {3} Nutron Ball Valve, 1" NPT, 3000# WOG, Low Temp body, std trim, Regular Port, &
lever operated

BA-9 (1) Nutron Ball Valve, 1/4” NPT, 3000# WOG, Low Temp body, std trim, Regular
Port., lever operated

CH-1 {1} Wheatley Swing Check Vaive, 1° NPT 2160 psi, NACE

NE-2 {2} Century Needle Valve, 3/4"x1/2" NPT, 6,000 psi, stainless steel body and trim

8.0 PACKAGE MATERIALS

Coils
Pipe:
Flanges:
Fittings:

Firetube

Threaded Pipin
Pipe Fuel gas:

Threaded Fittings:

Fuel Gas Preheat Line
Pipe:
Fittings:

Tubing:

Fittings:
Fearrules:

NWP Industries inc.

SA 333 Gré
SA 350 LF2
SA 420 WPL6

SA 53 ERW Sch 10, 0.250"

SA-106-B, Sch. 80 SMLS
SA-105-N, 6000#

SA-106-B Sch 160
SA-105-N, 6000#, Socket weld

316 88
316 8S Swagelok
316 8S

AS BUILT

PDL 08806 RevB


kasha
AS BUILT


9.0 TESTING / POST WELD HEAT TREAT {PWHT}
Hydro-Testing: Coils: Tested to 1.5 times MAWP
Pressure Piping: As per B31.3
Testing: Firetube: Pneumatic Air Test
Instrumentation: Subjected to an operational test to
ensure proper functioning {excluding
electrical}
Instrument Tubing: As Per ABB-522
Radiography: Coil: 100% Radiography
Weld Piping: 100% Radiography
Firetube: None
Threaded Piping: 10% (To show thread engagement only)
PSV Thread Piping 100%
PWHT: Coil: - Yes
Piping: Yes
Ultrasonic Test: UT baseline of all coil return bends
Hardness Test: Max 200 BHN on 10% of coil & piping buttwelds
MPI Inspections: 10% MP! on Fuel Gas Preheat
10.0 SKID / BUILDING
SK-100 (1) Skid
7"Wx3s"L
Main skid members 12" @ 50# Wide Flange Beam
B-100 {1} Foam Panel Enclosure
24" W x84"Lx80"H
1-1/2° polyurethane foam pane! (R12)
Galvalume Interior / Exterior
One double foam pane! door ciw whicomb, barrel bolt,
check chain and weather strip
11.0 PAINT
e SSPC-SP 6-63 Commercial Blast, Cloverdaie Universal Phenolic Primer Series 83, 1.5 — 2 mils
OFT, Cioverdale 835 Series DTM Polyurethane Enamal 2 - 3 mils DFT
« Skid, Vessels, Piping, Pipe Supports: Encana Taupe
Fire Tube Stack: High Heat Black.
12.0 INSULATION
+ Heater shell, no ends, is insulated with 1-1/2" Fiber Glass (Microflex) Insulation with 0.020 stucco
embossed aluminum outer cladding held with stainless steel banding. Expansion tank not
insulated.
13.0 ELECTRICAL
+  Wire of ACL Burner Management System to skid edge junction box.
e Allwiring Class 1, Div. 1 AS BUILT
14.0 DOCUMENTATION

L g
*

TWO Equipment Manuals and QC manuals on CD are included.
Documents provided in accordance with NWP's Standard Document Index

NWP Industries Inc.

PDL 08806 RevB
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15.0 ADDITIONAL NOTES
P. Eng. stamped drawings have not been included.
Any additional NDE customer requirements will be additional to above.
NWP reviews all specifications provided to us. NWP, however, cannot accept responsibifity 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.,
» Engineering review is not done at time of quotation. If material and / or specifications change due
to engineering review, price adjustment will apply.
e Packages will be dismantled only to the extent required for shipping.
e Allinstrumentation has been quoted for sweet fuel gas..
e Unit tagged with Asset Tags — pricing extra based on quantity of tags.
e Heater Stack fo be shipped loose with unit.
o NWP Terms & Conditions apply.
16.0 PROGRESS PAYMENTS

The following Progress Payment Schedule shall apply to this order:

45% invoiced upon receipt of approved drawings
45% upon unit completion and acceptance by Encana
10% invoiced upon completion of Documentation

AS BUILT

NWP Industries Inc. 9 PDL 08806 RevB
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BMC—100 H-200 PS—100 PS-101 PY=100 y=200 FG-100 G101
LINE HEATER FUEL GAS SCRUBBER  FUEL CAS FILTER ~  FEUEL GAS FILTER

COIL A COlL B CHOKE YALVE
MODEL NO: AL WFR: NWP INDUSTRIES WFR: NWP INDUSTRIES MFR: NWP INDUSTRIES MFR: MASTERFLO MFR:; NWP INDUSTRIES WFR: HEADUINE WFR: HEADLINE
24 V¢ 5500 SiZE: 872" x 24° §/S WAWP: 5171 PSIG © 200F MAWE: §171 PSIG @ Z00'F MEL NQ.: PAE SIZE: #8 B/8° ¢ 23 0545 MOGEL NO.; 363A-T0C MOBEL NO.: 370A-70C
DUFY: 3.0 MMETL/HR XRAT: 100X XRAY: 100% SI2E: ¢'zm5£afmum x4 ] OUTLET WAWP: 285 PSIG & TO0F MAWP 500 PSIG WAWP 500 PSIG

PWHT: YES PYHT: YES
G 1/187, ORN: POSGT.2351 A 1/187, CRN: PR4OT.IMY

1/2° 0.D3S™ WT SST TN
NOTE 4 NA
| WBouir——d BMC-—100
SUPPLY
I T T \
1 IR
1 11 ; —— e e
i 1l ! ’ —
EERI (hee | B
[ 4-2500 PF—4"-1-X0HAN-101
B 3 i
: R
H 11 1
! i :
[ i 2-2500
i | : : - il 11/2° W bl
i ! 4--2500 .
: i RTS ~ FaB PF-4"—j-XHEO-103 ¥
! ’ﬂ"'-"' o Ld
i i L ., BN L PASS ‘“ggf_”:‘;w FAB PF- 4=t XXHBR—104 (L2500
A ™ pugr T v 2-2%00, )
Iy 1 It L——d BT ¢,
1 i LAAR —— % NE~2
1 el —— ] MAIN
; (&
1
¥ 1
NOTE 8 t FG—1*~C~ $80A/BE-301
[ s e
J | t\ 1 yY =] et
1 1~ i i ‘* . A8 £ 1"—CBOA/BO—300 e | o
] NOTE 5 ke - Ll o3
i ]I _=___f,_,_,__,__,____,__""___,_,ﬁ,_,_,l NOTE 5 BAE 16000 <:]1 s
A WNLET
N BsEe CE i
11 s ¥ Ba3 BASIS: THERMAL RELIEF 1 Hoas
| - o 1 -
{ 1 i M v 1-8000 1 /7 ot
Lo /2" (0.038" Wi} sST 92 |
1x1/2 E
- l E{ @ ! au—aq\ 1 | 16000 18000 L. if ! M8 ) § M
-——T = o {5 @ R e ||
I BA—4__ _BA-4 " & Liw
: V=300 4 | —
BA-5 ] oy | oo
| V200 VALVE FG-100 £G-11 |, W7 AT , D-3/4°-C-BOA/BD-250 MAB RS
| M 7 : g0 N,
NOTE 13 -
1 FG- 1"—C~BOAD—302 PO4450C1
DEBOE—002
DABO6—003
DE80G—004
ISSUED \ ENCANA CORPORATION
08562-6 BATH ASSEMBLY L[NE}S-{EATERBE’I‘G/C}-{%AGE
08562-4 | COIlL ASSEMBLY 0 MM
085623 | SKID ASSEMBLY , A's B u ILT - c/w 4" 2500# RTJ SPLIT COILS
08562-2B | PIPING ASSEMBLY ) et T PIPING AND INSTRUMENTATION DIAGRAM
- P.O. BOX 6280, INNISFAIL. AB 14G 159 :
0856224 | WELDED PIPING 0 |mavaziia| ep | B [k’ | 1SSUED FOR CONSTRUCTION o 2 ar00 PAX: 10t 2274102 DWN: £P
o5806-001-004-G- 001 GENERAL ARRANGEMENT A | 05130713 EP - . | ISSUED FOR APPROVAL TS T DATE:05/10/13
[POCUMENT NO DESCRIPTION REV| DATE | BY | CHK | APP MAY NOT BE REPRODUCED WITHOUT PERMISSON. TS | SCALE:  NTS DWG:08806-001-0046-001 [REV: ()
| REFERENCE DRAWINGS DRAWING REVISIONS DRAWING MUST BE RETURNED UPON REGUEST. SHEET: 1 OF 2
. —
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NOTES
1, PIPE SUPPORTS WHERE REQUIRED. LEGEND m—w
2. SHIF LODSE [TEMS YO BE BOXED AND SEALED PRIOR TO SHIPMENT. XXX XX XXX~ XXX
by g‘i‘cm#m B NWP. 7O SHI ) _—] 100—189 MAJOR PROCESS FLUIDS
5, FUEL GAS SYSTEM DESIGNED FOR SWEET GAS ONLY. TS LNE CoNDERATE ~ 8 200249 LINOR PROCESS FLUIDS
&. REMOVABLE COIL INSPECTION PLATE. MAIOR as - o 250298 RELEF. DRAINS
A ;%. XRAY OX NWP MANUFACTURED FAREADED PIPING, 100K XRAY ON PSV-300 CONNECTIONS. Gas - TS 38 URLTY VAPOURS
9. 376" (0,035 wrt S5 TUBING. UTILITY LINE m"m - 400499 UTILTY
10. AR YEST TO 75 PSI AND ALL PNEUMATIC INSTRUMENTS TO BE. TESTED AS PER ABB-522. oL - N
’ ECA—IVF. - e — PROCESS FLUID — BF ISTRUMENT TUBING
CONFIGURATION SHOWN 1N TION, BULDING LIMITS e - Rl A= SAVANED na%?ﬁg ¢s FITNGS
13 POMTION OF LNETEMER SHLL MIBE INSTRMENT ENCLOSURE NOT BE INSULATED, PRESSURE RELEF - PR T - 304 S5 TUBING w/ 316 S5 FITINGS
PROCESS/UTILTY TUBING LINE RICH ﬁ;ﬁ“ﬁ'_m* D - 316 SS TUBING w/ 316 S5 FITTINGS
E ~ NOT APELIGABLE
CLASS 200 THREADED — A ————— A — SA-106B
INSTRUMIENT CAPILARY LINE S o T = 8 8 ~ SA-333 GRA
8000 THREADED - €
—s ELECTRICAL DATAUNK LINE omm e st PPE SCHEDULE
800 ANSI FLANGED — F
_______ ELECTRICAL CONNECTION UNE N e ok
2500 NS FLANGED - |
— ¢} BALL VALVE
o SLOBE VALVE
R N — TE VALVE
°" VALVE_TAGGING
,r—— ANGLE VALVE —_—E TR —to— CHECK VALVE XXHXL
———————  FLANGE ST 00 PLUG VALVE nﬁﬁﬁiﬁj START WITH 3
VALVE — GL.
RELEF VALVE e LN T NEEDLE VALVE CHECK YA — &4
BUTTERFLY VALVE — BU
—_— P o STRAIGHT CHOKE VALVE
T:——- ANGLE CHOKE VALVE —_— —  PIPE BREAX TocE SOCKET WELD VALVE
— 3 ————  SOCKET WELD CONNECTN o RUPTURE VACVE
7 —_— % WENT HE—'—.— SOLENDID VALVE
3] > e coweomon ALy MoxATED
5 PRESSURE ACTUATED 0
i CONTROL VALVE/AMOT ———— REDUCER/SWAGE ok BUTTERFLY YALVE @ SHARED DISPLAY
SPED. BLTY SHARED CONTROL
g —-———o-so—‘ STRANER * J-WAY VALVE XX L0 EEA‘:RM o
0ok FIELD MOUNTED
——hA——  FUBKIBLE HOSE .#. SWAY VALVE {g STEC/RESPONSIBITY
—_— OHFICE METER & RTU PANEL
— & seeomae s oren oA DAPHRAGH ACTUATED oot
t = 1 METER RUN
i .——-—3— SPECTACLE BLING CLOSED ;'Z. BRESSURE REGULATOR [Z I/G TO AND FROM
—{ TURBINE METER
THREADOLET/COUPLING 1%: S
—er—————, YENTURI l
FLANGED NOZZLE £
TTET S VALVE MANIFOLD i1 :
MANWAY %, Yt A POMSO;I
DERCE—0DZ
DBBDE—~D03
BBAAE- 004
ISSUED @ ENCANA CORPORATION
08562-5 | BATH ASSEMBLY FOR LIN E?EAJE%QB};S%?GE
wsias | ALY AS BUILT — | CONSTBUCTIGN c/w 4" 2500# RTJ SPLIT COILS
085623 B SIONED: INDUSTRIES INC. PIPING AND INSTRUMENTATION DIAGRAM
Total ollfteld supplv.
08562.25 | PYING pSSEMBLY A DATE: OX 6280, INNBFAIL, AB TAG 159 CH s
: P.O. BOX 6280, . : .
0B5622A | WELDED PIPING o |mav2zmal er | O ISSUED FOR CONSTRUCTION cﬁ E {; F - ﬂ} 0 £ PH:O(AOS} 2274100 FAX: [403) 227-4102 DIWREES 107131 DA
DBB04-O0H-004-P-001 | GENERAL ARRANGEMENT A | 05/10/2013| EP B - | 1I55UED FOR APPROVAL . — — Py APy DATE.OSL T(;i d
DOCUMENT NO DESCRIPTION REV| DATE | BY I CHK| APP s0:A)0P-0RRO 0 | TN FEFRODUCED HIHOUT FECNSON. TS :ggg o 5 {DWGRINI004P 01 [REV: O
RETURNED LPON REQUEST. :
REFERENCE DRAWINGS W ALL DIMENSIONS IN INCHES DRAWING MUST BE RETU
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SCALE: 1:50

ISOMETRIC VIEW

NQOTE 5
LOW LOUVER $'W x.7"H

ISOMETRIC VIEW ¥ i 8
ALE: 1:50 ]
7. 24 0z, PNEUMATIC TEST REQUIRED ON SHELL & FIRETUBE. POA4501 T
2. PIPE SUPPORTS WHERE REQUIRED. 1 OVERALL HEIGHT| 1V-67/8
3. SHIP LOOSE TEMS TO BE BOXED AND SEALED PRIOR TO SHIPMENT. 08806-00 OVERALL LENGTH| 37 -5'
4. PLUG ALL OUTLETS PRIOR TQ SHIPMENT. (08806002 e
5. LOUVERS MUST BE LOCATED AS SHOWN IN THIS ORIENTATION., D OVERALL WIDTH| 10'- 5
6. HEAT MEDIUM APPROXIMATE VOLUME IS 470 CU FT. oot Ieee AUTcH 33200 B1S
IHFRSTK242 | WELDED FIRETUBE / STACK ASSEMBLY ISSUED FOR ENCANA CORPORATION
“VINEHEATER PACKAGE ~
085626 BATH ASSEMBLY
085624 COIL ASSEMBLY As B U ILT COW pr, 3.0 MMBTU
: SIGNED: L chw 4"-2500# RTJ SPUT COILS
s RIS JUNT € 91 INDUSTRIES INC, GENERAL ARRANGEMENT
08562-28 PIPING ASSEMBLY DATE: 2 Toto! cilfield suppty. o :
08562-27 WELDED FIPING o |MAYZM3 | WV | B ISSUEO FOR CONSTRUCTION wg 806 - 0 0 2 | o 30x 6280, INNISFAIL AB T4G 159 = w - 2 m
08806-001-004-P-001 | PEID A | MAY 16/13 T W ISSUED FOR APPROVAL il S PH: [403) 227-4100 FAX: {403} 22?74]02 E:; . MAY 1613 . 'ﬂm “ ! Zﬂ]3 .
DOCUMENT NG. DESCRIPTION REV.| DATE | BY: | cHk: DESCRIPTION sae IAOB- R ~id _@ : ' ‘ i
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17 1/8°
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I =l
96 1/16" ST
= T3 || '
80 1/16" ‘ T é.!
- X ]
57 9;] 6" t 125n
G 481/16" - = - - - - ‘ OAL
343/8" ‘J]‘: ﬁ ! . l im0
éﬁn | ] G 119416
161/16"—~_ o\ ! VENT HEADER
| : - L
£ * = g ¢ 9/1¢"
. yvam
DATUM O : = = ] 1 SCRUBBER DRAIN
3 230"
@©
o PLAN VIEW da
© SCALE .45 N YA
& ~ 0 T
= 126 11/18"
N ﬁ | i
pae
q 763/ —é— - 138 7/8"
VENT HEADER SHIPPING
69716 " :ﬁi OAL
48 3! 1 —
G 46" H-200 > . . - ] H__H§__H e ;
G 401/16___~ 3
PSY-300 [ :
¢ 1811716 ]
FUEL GAS INLET — o= i ¥ |
G 113116 = 1
SCRUBBER DRAIN —_—
DATUM 0" {“{1 E [? !
123/16°
- 449" SHIPPING OAL e A
FRONI VIEW 'l ¥ouu =l L
SCALE 1:45
LHFIRSTK242 | WELDED FIRETUBE / STACK ASSEMBLY ISSUED FOR @ ﬁm?g:ﬁgﬁg:
i ALY AS BUILT CONSTRUCTI¢ 30 MVBTU
X CoL Ao coveo L N\WWP o 425008 RIS SPLTGOLS
L SKID ASSEMBLY JON 13 ,{ INDUSTRIES INC GENERAL ARRANGEMENT
08562.28 PIPING ASSEMBLY s 013 rotatoliield suEply: b W R <
08562-2A WELDED PIPING o [mavazna| v | £ (KX [ISSUED FOR CONSTRUCTION 806 ~ 0 0 P.O. BOX 6280, INNISFAIL, AB T4G 159 : m%é:ﬂm'
W ; . i GATE: AT Bk
08606-001-004-P-001 [ P&ID A | may 1613 | w ISSUED FOR APPROVAL g‘ PH: {403} 227-4100 FAX: [403) g; :4102 B JUK 04 2013 :
DOCUMENT NO. DESCRIPTION Rev.| DATE | BY: [CHK | AP DESCRIPTION s OP- DRRNe-C07: @ G-001 0
o) ASNOTED| 20F3 08806-001-004-G-
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TH
100

/—'*HIGH LQUVER "W x 7"H

I
T f \ A
2 B - '._I \.L..-_"
LEFT SIDE VIEW N oy 7 RIGHT SIDE VIEW
CXCAETO LOW LOUVER I x 7K ALE: 1730
;igsm-m :TL:ED Fmin;BErsmcmssmsu ISSUED FOR @ ENCANA CORPORATION
ASSEMBL LINEHEATER PACKAGE
= S AS BUILT CONSTRUGTI
085623 SKID ASSEMBLY SIGNED: pr chw 4°-2500# RT.) SPLIT COILS
08562-28 PIPING ASSEMBLY . 178/813 IN ING. GENERAL ARRANGEMENT
08562-2 WELDED PIPING May 22/13 | W | g | SCX[ISSUED FOR CONSTRUCTION " 06-002 e e W P o
' - P.O. BOX 4280, INNISFAIL, AB T4G 159 : ' ‘
08806-001-004-P-001 { P&ID A Imarsens | ww ISSUED FOR APPROVAL """‘B 8 PH: {403} 227-4100 FAX: (403} 227-4102 P*®  wmavsams ™ B 2
DOCUMENT NO. DESCRIPTION REV.| DATE | BY: | CHK:| APP: DESCRIPTION smc AP ORRDG-Co07- B -
B&m@m DIME IN INCHE:! G ASNOTED 3 OF 3 08806‘001“004‘6“001 0
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ISOMETRIC VIEW
SCALE 1:12

m:mmimfm-. MJM__—'_-T"
TEM | PART # DESCRIPTION MIR# |LENGIH| QTY.
101 | 233.54-10000 PRESSURE GAUGE WIKA 0-10000 PSI| MODEL 233.54 S 1 8

VAIVEREEDLEC X

102 BUY c TCNISSPI00 1
103 | FLH275FYBF | FLANGE HUBBED 2" 2500 ANSI TAPPED 3/4" NPT RYJ SA350LF2-CL) 1
104 | GASR26YYYD GASKET 2" 2500 ANS] R26 RTJ MILD STEEL M |
105 | GASR38YYYD GASKET 4 2500 ANSI R38 RTJ MILD STEEL .
106 | NUTIYFAY NUT 1" 2HM HEX 16
107 | NUTLSYFAY NUT 1 1/2" 2HM HEX 1
108 | PLH.SHYEE PLUG HEX 1/2" 6M THRD SA105N 2
109 | STULSITHYY STUD 1 1/2°x 11" LG B7M )
110 | SWIZ.5GYY STUD 1" x 7 142" LG B7M Y

TO PS-100 COIL A INLET

NQ‘H’ES
T. ALL DIMENSIONS SHALL HAVE A TOLERANCE QF *1/8” UNL

OTHERWISE SPECIFED.
2. DIMENSIONS INCLUDE 1/8° ROOT GAP.

3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

4. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO

ADJUST PIPE LENGTHS AS REGUIRED.
5, HARDNESS TESTING - MAX 200 BNH 10%.

ESS

|

DESIGN DATA
] LINE NUMBER:| PR-4"-+-XXHBD-100
CUENT SPECIHCATION:| ENCANA FAB op.a
B - DESIGN & FABRICATE TO:| ANSI/ASME 3.3 NFS.20Y0EDIHON |
DESIGN PRESSURE:[ 5171 PSIG
MAXIMUM DESIGN TEMPERATURE: | 200°F
MINIMUM DESIGN TEMPERATURE: | ~49 °F !
SERVICE:| HYDROCARBONS
HYDROSTATIC TEST PRESSURE:| 7757 PSIG
_ RADIOGRAPHY: { 100%
gl L] o
53 5/16 - OTHER NDE:| SEENQTE S i
{ FOST WELD HEAT TREATMENT: [ 1180°F TO 1175°F FOR THR MIN. |
) CORROSION ALLOWANCE: | 1/18"
QEO?E%TETP!-W Q.C. PROGRAM NO.: | AGP-1253
2 WELDING PROCEDURE REGISTRATION NO.; | WP-1604.2 4
| ISSUED FOR @ ENCANA CORPORATION h
1 ! LINEHEATER PACKAGE
08562-6 | BATH ASSEMBLY As B UILT CONSTRU TIQ 3.0 MMBTU
DB562-3 | SKID ASSEMBLY ._\ C SIGNED:; bbb cfw 4"-2500# RT) SPLIT COILS
08562-2A | WELDED FIPING DATE: 3 Total olifieid suppy. PIPING ASSEMBLY
08562-1 | PIPING AND INSTRUMENTATION DIAGRAM a 8 0 Q - 0 o 2 P.O. BOX 6280, INNISFAIL, AB T4(G5 159 | pwN: YW A
08562 | GENERAL ARRANGEMENT 0 [ocrosnz w | G ~1 SSUED FOR CONSTRUCTION WS PHi{403) 227-4100%“. (403) 227"“:(:2 DATE: OCT05/12| parddVT £
DOCUMENT NO. - . ARAP oo | S DRAWING IS PROPERTY GF NWP INDUSIRIES INC, T
DESCRIPTION REV BY | CHK | APP /N ANR%AB;A N%Nﬁé ﬁﬁﬁ?%#&ﬂ&%ﬁ%ﬁ‘?& SC:;E‘ 112 DWG: D85462-28 rev; 0
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kasha
AS BUILT


o ) |~gmm”_m & [l i I I
— DESCRIPTION MIR # |LENGTH| QITY. }

T S
TTEM PART #
201 BUY VALVE CHOKE MASTERFLO P3E 4” x 4° 2500 ANSI RTJ w/ MASTERFLO PDA100 ACTUATOR i
202 | FLB2FYBF Bling 2° 2500 ANS| RTJ SA350LF2-CL1 ]
203 | GASR26YYYD GASKET 2" 2500 ANS! R26 RTJ MILD STEEL 1
204 | GASR38YYYD GASKET 4" 2500 ANS| R38 RTJ MILD STEEL B
205 | NUTIYFAY NUT 3" 2HM HEX 6 ¢
206 | NUTT.5YFAY NUT 1 1/2" 2HM HEX 48
207 | STU1.51THYY STUD 1 1/2°x 11" LG B7M 24
<) ,-’ 208 | STUI7.5GYY STUD 1"x 7 1/2' LG B7M 8
nﬁ‘; & {8
‘."’“’"\\\ * SUPPLIED BY CUSTOMER
SN
N, ;\3, 7
TO PF-4"+XXHBD-103 4-’4!»#
¥
NS
m 7O PE-2"LXXHBD-102
: FROM PS-100 COIL A QUTLET
SCALE: 1112
I
T. ALL DIMENSIONS SHALL HAVE A TOLERANCE OF #1/8" UNLESS
OTHERWISE SPECIFIED.
204 2. DIMENSIONS INCLUDE 178" ROOT GAP,
3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
] 4. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO
. ADJUST PIPE LENGTHS AS REQUIRED.
3] 204 5. HARDMNESS TESTING - MAX 200 BNH 10%.

DESIGN DATA
LINE NUMBER: ] PF-4"4-XXHBD-101
CLIENT SPFECIFICATION:| ENCANA FAB
DESIGN 8 FABRICATE TO:| ANSIZASME B31.AN DITION
DESIGN PRESSURE: | 5171 PSIG
MAXIMUM DESIGN TEMPERATURE: | 200°F
MINIAUM DESIGGN TEMPERATURE:| 49 °F

133/16"
REF !
171 M
l I SERVICE:| HYDROCARBONS

" r ‘ ! —md 12 1/16" REF = HYDROSTATIC TEST;;TZS:URE. gg;PSlG
3 . RAD! PHY:
L LI 4y o QTHER NDE:| SEENOTE S
POST WELD HEAT TREATMENT: | 1150°F TO 1175°F FOR 1HR MIN.

53 3/8" REF - CORROSION ALLOWANCE: | 1/16" :
Q.C. PROGRAM NO. | AQP-1253

AN VIEW
ES%IEE‘TTT WELDING PROCEDURE REGISTRATION NO.: | WP-1604.2
—— KSUED FOR @ ENCANA CORPORATION
LINEHEATER PACK
AS BUILT — —— CONSTRUCT! CKAGE

(L]

08562-6 | BATH ASSEMBLY m. 3.0 MMBTL

0B562-3 | SKID ASSEMBLY SIGNED: INDUSTRI Clw 4"-2500# RTJ SPLIT COILS
¥ 0B542-2A | WELDED PIPING DATE: ’ 20!3 Total ollfieid supply. PIPING ASSEMBLY

08562-1 | PIPING AND INSTRUMENTATION DIAGRAM ; P.C. BOX 6280, INNISFALL, AB T4G 1S9 | DWN: YW CHK:

' w8806 - 00 2 | rhjss 2274100 FAx: {403) 2274102
08562 GENERAL ARRANGEMENT 0 [ OCTO5/12) v | B ﬁ/ ISSUED FOR CONSTRUCTION Bl m.m e op'uwp s DATE: OCT 05/12] DA
SOCUERIR:  uiP-CFRNlo -0 i L v
A CUMENT NO DESCRIPTION REV | DATE | BY | CHK | APP SIN: AND MAY NOT BE REPRODUCED WITHOUT PERMISSION, | SCALE: _1:12 OWG: 0854228 REV: ©
— R ENCE DRAWNGS DRAWING REVISIONS ALL DIMENSIONS ININCHES | __THS DRAWRG MUSTBEREURNED IPONREQUET, | SHEET: 203 ' :
W | eI T i L T mlmm,mwammm“mﬁmmqmmmmmmwm-
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AS BUILT


-

2

=0 1/87

40 1;2"—-#

53 3/8"

FROM PV-100—32

'DESCRIPTION

e —— L P o R

S——
MTR # LENGTH

TEM PART #

301 FLB2FYBE Blind 2° 2500 ANSI RTJ SA350LE2-CL]

302 | GASR26YYYD GASKET 2" 2500 ANSI R26 RT.J MILD STEEL

303 | GASR38YYYD GASKET 4".2500 ANS| R38 RTJ MILD STEEL

304 | NUTIYFAY NUT 1* 2HM HEX 16
305 | NUTLSYFAY NUT 1 172" 2HM HEX 16
306 | STULSIIHYY STUD 1 172" x 11" LG B7M

07 | STUIZ.5GYY STUD 3" x 7 1/2' LG B7M

FROM PF-2"4XXHBD-102

TO PS-101 COIL B INLET

JOTES

. DIMENSIONS SHALL HAVE A TOLERANCE OF £1/8" UNLESS
OTHERWISE SPECIHED.
2, DIMENSIONS INCLUDE 1/8" ROCGT GAP.
3, ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
4, CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY, SHOP TO

ADJUST PIPE LENGTHS AS REQUIRED.
5. HARDNESS TESTING - MAX 200 BNH 10%.

DESIGN DATA
LINE NUMBER:| PR-4"-FXXHBD-103
1§Q?é:ﬂglc VIEW CLENT SPECIFICATION:| ENCANA FAB g2
ALE: 1115 DESIGN B FABRICATE TO:| ANSI/ASME B31,3 NFS.200 EDITION

DESIGN PRESSURE: | 5171 PSIG
61/2 MAXIMLUM DESIGN TEMPERATURE:| 200°F
ﬁ REF. MINIMUM DESIGN TEMPERATURE: | -49 °F

fé?’ % SERVICE:| HYDROCARBONS

RYDROSTATIC TEST PRESSURE: | 7757 PSIG

RADIOGRAPHY:| 100%
OTHER NDE:| SEE NOTE 5
POST WELD HEAT TREATMENT: | T150°FTO 1175°F FOR THR MIN.

SCALE: 1:15 CORROSION ALLOWANCE | 1/14”

Q.C. PROGRAM NO.: | AQP-1253

__ WELDING PROCEDURE REGISTRATION NO.: | WP-1604.2

ISSUED FOR N ENCANA CORPORATION
AS BUILT ————1 CONSRUCTIO ) LIELEATER PACKAGE
- DBS62-6 BATH ASSEMBLY L i 3.0 MMBTU
085623 | SKID ASSEMBLY SIGNED; Lo "_m_l c/w 4"-2500# RTJ SPUT COILS
D8562.2A WELDED PIPING DATE: N zgﬁ Total offleid supply. PIPING ASSEMBLY
08562-1 | PIPING AND INSTRUMENTATION DIAGRAM : 4, 8 8 B 5 - 0 n 2 P.O. BOX 2%8& &E)NISF)?IL. 43; 1’4&1‘3& DWN; VW CHK:
08562 | GENERAL ARRANGEMENT o Joctosnz] vw | Br 9957 | sSUED FOR CONSTRUCTION e AP TAR: 1408 2 DATE: OCT05/12) DA
DOCUMENT NO. DESCRIPTION REV | DATE | BY | CHK | APP sm: U ORRD- 009 | IR N oD U Prsion, [SCALE: 1215 DWG: 08562-25
E REFERENCEDRAWINGS PR T REVTICH ALLDIVERSIONS N NCHES THIS DRAWING MUST BE RETURNED UPONREQUES!. | SHEET; 3 OF 8 ; o
e o YT, TS —r T . AT o ICXIT SR O S 5l = A T A b R e L W X I T i S

08806


kasha
AS BUILT


e T =

T AR A ] " DESCRIPTION MIR # |LENGTH | GIY.}
407 | 233.54-10000 PRESSURE GAUGE WIKA 0-10000 PS| MODEL 233.54 $§ 1
0 BUY VAIVEN X U ]
2 CMLIL IMASTCNTSSPION
405 | FLhiZ75FYBE | FLANGE HUBBED 2” 2500 ANSI TAPPED 3/4" NPT RTJ SA350LF2-CL 1
404 | GASR26YYYD GASKET 2 2500 ANSI R26 RTJ MILD STEEL 1
405 | GASR3BYYYD GASKET 4" 2500 ANSI R38 RTJ MILD STEEL 1
406 | NUTIYFAY NUT 1" 2HM HEX 1
407 | NUTIL.SYFAY NUT T 1/2° 2HM HEX 1%
408 | PLH.SHYEE PLUG HEX 1/2° 6M THRD SATO5N 2
409 | SWI1.511HYY STUD 1 1/Z°x 11" LG B7M 8
A0 | STUI7.5GYY STUD 1“x 7 1/2' LG B7M 8
TO PE-4"-FXXHBD-105
ISOMETRIC VIEW FROM P$-101 COIL B QUTLET
SCALE: 1:12
OIES
%. ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS
OTHERWISE SPECIFED. |
2. DIMENSIONS INCLUDE 1/8" ROOT GAP.
3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
% CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO
ADJUST PIPE LENGTHS AS REQUIRED.
i 5. HARDNESS TESTING - MAX 200 8NH 10%.
REF TINE NUMBER:| PF-4"-FXXHBD-104
CLENT SPECIFICATION:]| ENCANA FAB 0072
DESIGN & FABRICATE TO:| ANSI/ASME B31.3 NFS 2036 EDITION
—__r DESIGN PRESSURE:| 5171 PSIG
MAXIMUM DESIGN TEMPERATURE: | 200°F
MINIMUM DESIGN TEMPERATURE: [ ~49°F
‘ SERVICE:| HYDROCARBONS
pai 53 514" c HYDROSIATIC TEST PRESSURE: | 7757 PSIG
RADIOGRAPHY:| 100%
OTHER NDE:| SEE NOTE §
E%ONT VIEW POST WELD HEAT TREATMENT: | 1150°F TO 1175°F FOR THR MIN.§
AERE CORROSION ALLOWANCE: | 1/18" ¥
Q.C. PROGRAM NO.: | AQP-1253
WELDING PROCEDURE REGISTRATION NO.: | WP-1604.2
ISSUED FOR A} ENCANA CORPORATION
AS BUILT Ly {INEHEATER PACKAGE
085626 | BATH ASSEMBLY - 3.0 MMBTU
085623 | SKID ASSEMBLY i é c/w 4'-2500# RTJ SPLIT COILS
08562-2A | WELDED PIPING DATE 2813 Total olifieid suppY. PIPING ASSEMBLY
085621 | PIPING AND INSTRUMENTATION DIAGRAM 7 as o N 0 P.O. BOX 6;;?% %NF?;J?]LZQSB g;; -4]1532 DWN: YW T P
08562 | GENERAL ARRANGEMENT o [octosnizl vw | £ 75T SSUED FOR CONSTRUCTION e _ﬂ___ﬂ_z_ P:;s[;ia»imzzss — OF'NLP IN]D — DATE, OCT 05/12] DANDY £ % 02| o
DOCUMENT NO, DESCRIPTION Rev | DATE | 8y | cHK | APP s ST QRROe 00D MONAY KO REFRODUCED WIVOUT g?{éﬁgﬁ?& SCALE: 1312 . s
. [sHeEr. 4oF8 : :
o lfium-%'&‘mﬂﬁjﬁm%wviki—&——“'ﬂm-ﬁﬁ%s AT § & EEW s e oo T = p L~ o o \-—'m 5 T

0
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kasha
AS BUILT


1 10021 FILTER, HEADLUINE, MDL 360A-70, MAWP 300 P31, 1/2” NET ' 528 NIP EB N = XH 3335 - '
7 100963 VALVE TRAIN ENCANA SPEC L-R FLOW 529 NIP115YBOEA SCH SATQEE S
LY BALL VALVE NUTRON 1/2" 3000 PSINPTFP NACE T3 3 530 PIP.SB0A P ' $CH XH 048 TE 1
Y BALL VALYE NUIRON 174" 3000 PSINPTEP SID T3 53] F|P,.S80A PIPE 1/27SCH XH/B0 SA104B TE 16 3716
Y FILTER, HEADLINE, MDL 370A, MAWP 500 PS|, 1/2° NPT 537 PIP.7580A PIPE 3/4" SCH XH/BO SATOSBTE 15 578"
P E INDICATOR WA 2 1/2° FACE x 174" NPT 0-200 PSI S5 ¢ 5808 PIPE 3/4” SCH XH/B0 SA333-6 TE 42 111160
7 BUY P E REGUIATOR FISHER 67CFR 0-35 PSI SPRING ST0 TRIM 5 80A PIPE 1" SCH XH/B0 SA106 19 11/16°
g BUY PRESSURE REGULATOR FISHER 67CFR 0.125 PsI SPRING ST TRIM 535 P18 PIPE 1" SCH XF 201/1¢"
H 309 UY SWAGE 172" 174" SCH XH/80 THRO 316 551 2 536 PIP180B PIPE.” SCH XH/80 SA333-6 JE_ 5778
L3I0 S — ICO 1" NPT 720 SERIES 400 PSLWOG FP 1 PIP1808 PIPE rgg XH/B0 SA333-4 TE 2513/18
A1 B! ELY. ow 90 Deq 174" &M THRD SA JUSN pi FIF1808 PIFE 1" SCH XH/80 SAJ33-4 TE 315/
512 EL9 SHYEE Elbow 90 Deg 1/7" M SATOEN ) 39 PLH.SHYEE PLUG HEX 1/2" 6 THRD SA 109N
3T EL7JSHVEE Ebow 90 Deg 3/4" 40 THRIY SATOSN 3 540 PLH] PLUG HEX 1" N A t—§
514 ELY. 75HYEF m%w 90 DEG 3/4" M THRD SAIS0-LF2-61] 1 541 PLHIKYEF PLG HEX 1" 6M THRD SA3SQ-LFZ-CL
219 EL71HYEE ow ’ﬁ%LTmR%g SATO5N 4 542 | SWA1.25Y80EK SWAGE 1" x 174" SCH XH/BO THRD 314 51 - §
21é ELS1HYEF ELBOW 90 DFG 1° M THRLD SA3S0-LF2-CL] 2 543 SWAZ2] YBOEF SWAGE 2" x 1° $CH XH/80 THRD SA3B0IF2-CLL
317 SYA |SYSOFE SWAGE 1"x 12" SCH X1 80 THRD SAIOSN 2 544 TEESHYEE Tee 1/2" M ; , 4
518 NP2 ] NIPPLE 174" % 2" SCH X 3160 85T 5 4 H43 TEQL-JIEE Tee 176M THRD SA100N 5
519 [PPLE ;Jﬁ%ﬂ‘ 6B g 544 TEEIHY TEE 1° 6M THRD SA350-1F2-CL1 ]
0 NIP.53YB0EA, NIPPLE 1/2°x 3" SCH XH/80 SATO4-B y 1 YEE UNION 1727 4M THRD SA 105N 3
NIP.55YB0FA NIPPLE 1/2"x 5" SCH XH/80 SA104-B ] _‘% NNIHYEE NION 1" M THRD SA 105N 2
NIP.752 5Y80EA NIPPLE 3/4" x 2 1/2” SCH XH/80 SA104-B 549 NNTHYEF KON 1" 6M THRD SA350-LF2-CLT 5 &
NIP.Z56YB0EA "X 6" SCH XH/R0 SA10-B
NIP12 SYBOEA NIPPLE 1" x 2 1/2" SCH XH/80 SA106-8 - é
528 P1IYBOEA NIPPLE 1" x 3" SCH XH - 4
NIP13YBOEB NIPPLE 17X T SCH XHIGO SA333-4 - 1
NIPT8YSDEB NIPPLE 17 x 8" SCH XH/80 SA333-6 S 1
VENT OUT
TYP OF ENCLOSURE

FROM SCRUBBER @ @

TRIMEIRIC VIEW & ) e
CALE: I

L) DESIGN DATA
Sy LINE NUMBER:] FG-1 -C-B0A/BD-304
~) CLENT SPECIFICATION:] ENCANA AAAT/AAB
fg%‘;gl S Oh‘??:?:)os DESIGN B FABRICATE TO:| ANSI/ASME B31.3 NFS
DESIGN PRESSURE: | 150 PSIG
MAXIMUM DESIGN TEMPERATURE:| 100°F
MINIMLUM DESIGN TEMPERATURE: | ~20 °F/-49 °F
SERVICE: | HYDROCARBONS
£ HYDROSTATIC TEST PRESSURE:| 225 PSIG
R 5 ADJUST RANDOM PIPE LENGTHS A , JeSEALANIRERERSESTS
2. 10% XRAY ON NWP MANUFACTURED THREADED PIPING, CORROSION ALLOWANCE:| 1/16"
; Q.C. PROGRAM NO..| AQP-1253
[ ISSUED FOR P ENCANA CORPORATION
AS BUILT ——| cONSRUCT Y S
b 085626 | BATH ASSEMBLY . B 3.0 MMBTU E
08562-3 | SKID ASSEMBLY mmm%% kW ciw 4"-2500# RTJ SPLIY CONLS i
(INDUSTRIES INC.,
j__08562.2A | WELDED PIPING DATE: 8 2&[3__. Total oilfiekd supply. PIPING ASSEMBLY
08562-1 | PIPING AND INSTRUMENTATION DIAGRAM arl aa 0 6 - 0 0 2 P.0O. BOX 6280, INNISFAIL, AB TAG 159  § pwN: YW CHK:
08562 | GENERAL ARRANGEMENT o [ocrosnz] ww F__@/"ISSUED FOR CONSTRUCTION w- PH: (403) 227-4100 FAX: (403) 2274102 I, ve " 5CT 06/12| DA I
DOCUMEN] NO. . DESCRIPTION REV| DATE | BY | CHK |“APP s WP~ 08B0 | S DRANNCS FROBIED OV PEMESION SCALE, 129 DWG: 0B242-28 REV: O
——— e AN : ALLDIVENSIONS IN FCHES | THS ORAWING MUSTRE REURNED UPONREQUES_ [ SHEFT, 3 OF :
1 L ™ = Fo P P O] e ERTh e T S K e T T R I T N T T L5
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kasha
AS BUILT


DR L e ko - g Mo Dwed

e

T MM W . AL
MIR # | LENGTH

Pt S e par 05 o = T .
DESIGN DATA MEM PART # DESCRIF'TlOl; - QY. i
B 59 T -
TO PREHEAT PIPING LINE NUMBER:| FG- 1"-C-80A/BD-300/304 T T 401 | 305935 |SCRUBBER BASE FORMED S o o> ]
CLIENT SPECFICATION:] ENCANA AAAT/AAB 201 il - g 402 599928 SCRUBBER FLOAT - 2" FOR HISD ]
DESPGP:) :s :229;2251:;3: ,]\:;}g;fgs B31.3 NFS-2008-EDITION L;we;q /- ?1 8 %y -- 03 926312 BEE ODXZ3 g{jsgivgga FUELGAS 1
5 -1 ng o f n
e EVISESNL v el 604 | BOL.S2KY BOLT 1/2°x 2" LG GR. ?HEX HEAD 4 )
MINIMUM DESIGN TEMPERATURE: | 20" F/-49 F 605 0 BALL VALVE NUTRON 1" 3000 PSt13 1 8
SERVICE:| HYDROGARBONS 606 By | AL VALVENDTRON T73000 PSTRFTRP 3
HXDRGSTATICHE B SEIRE 122 607 BUY BALL VALVE NUTRON 3/4" 3000 PSI T3 1
. = 408 BUY : . 1
CORROSION ALLOWANCE:) 1/16 . vﬁ:{){gﬂgﬁ@ﬁs’;“m :
Q.CIPROGRAMING -Gl 2= 607 BUY 2140 PSI B/N 9D-822-01 3014164 R |
610 | EL9THYEE Elbow 90 Deg 1" 6M THRD SATOSN s
ol EL9IHYEE | ELBOW 90 DEG T (gg& THRD SASSO-LF2- 1
812 | EL91.5HYEE | ELBOW 90 DEG ) 1/2" 6M THRD SA105N 1
613 | EL9L.5HYEF | EEOW SODEG 8! EL?M THRED SA3E0- ]
614 |NIP.753Y80EA] NIPPLE 3/4°x 3" SCH XH/80 SA106-8 1}
515 |NPL.53YBOEA] Nipple 1-1/2" X 3" $/80 SA106B 1
416 |NIP1.54YBOEA|  Nipple 1-1/2" X 4" S/HD SA1068 ]
417 | NIP12YBOEA NIPPLE 1 x 2" SCH XH/8D SA106-8 - ]
NOTES 418 | NIP13YBOEA NIPPLE 1* x 3’ SCH XH/80 SA106-8 . 3
1. SHOP TO ADJUST RANDOM PIPE LENGTHS AS REQUIRED. L) R A0 NIPPLE 1" x 3" seiey - 3 3
| 2.10% XRAY ON NWP MANUFACTURED THREADED PIPING. §20 | NIP14YBOEA NIPPLE 1" x 4" SCH XH/80 SA106-B ; 7
100%XRAY ON P$V-300 CONNECTIONS. 421 | NIPI7YBOEB | NIPPLE " x 7" SCH XH/80 SA333-6 - ]
£22 | NULSYBAA NUT 1/2" GR. 2 HEX PLATED 4
= Nﬁi?w}:%a% — 23 | PIP.75808 PIPE 3/4° SCH XF/80 SA333-6 TE 185/1€] 1
: i /BD-2 624 | PIP1.580B PIPE 1 172" SCH XH/80 SA333-6 TE 13716 1
CLIENT SPECIFICATION:] ENCANA AAAT/AAB .. o FG-1"C-160A /RE-301 o SEIoON BIPE 1~ SGH XH/B0 SA 1068 VSV 3
: DESIGN & FABRICATE TO:] ANSUASME B31.3 NFS28T0 EDTION n ;
DEEN PRESURE 150 PSIG 626 PIP180A PIPE 1" SCH XH/80 SA1068 81/2 1
WAYiMUM DESIGN TEMPERATURE | 100°F 427 PIP1BOA PIPE 1" SCH XH/80 SA 1068 956 | 1 |
K MINDAUM DESIGN TEMPERATURE: | 50/ -49F 628 PIP180A PIPE 1° SCH XH/80 SA106B 1058 [ 1
SERVICE:} HYDROCARBONS 629 PIP1808 PIPE 1" SCH XH/B0 SA33-4 TE 41116 1
8 HYDROSTATIC TEST PRESSURE:| 225 PSIG 630 PIP180B PIPE 1" SCH XH/80 SA333-6 TE g 1
JOINT SEALANT:| JET LUBE TF-15 431 PIP1808 PIPE 1" SCH XH/80 SA333-6 TE 207/8" | 1
CORROSION ALLOWANCE: [ 1/16" 632 PIP180B PIPE 1" SCH XHf80 SA333-6 TE 1 Sﬁ & 1
Lohed PROGR"‘; SSCI)G !:QP“m 633 | PIP1sos PIPE 1" SCH XH/80 SA333-6 TE NENEE
D’:‘TA 634 | PLH.7BHYEF | PLUG HEX 3/4" 6M THRD SA350-LF2-CL1 1
a0 s e o V(o 435 | TEEVHYEE Tee 1" 6M THRD SA 105N 2
CLENT SPECIFICATION:] ENCANA AAAT 0 T T
DESIGN & FABRICATE TO:| ANSI/ASME 831 3 NFS HION 636 | TEEIHYEF U - I
MAXIMUM DESIGN TEMPERATURE: | 100°F 438 UNNITHYEE UNION 17 6M THRD SA 105N 5 p
MINIMUM DESIGN TEMPERATURE: | -20 °F £39 | UNNIHYEE UNION 1" 6M THRD SA350-LF2-CLI 4 &
SERVICE:] HYODROCARBONS 640 | UNN3.SHYEE UNION 1 1/Z" 6M THRD SA105N 1
HYDROSTATIC TES PRESSURE: | 225 PSIG 641 | WASSYKYA FLAT WASHER 1/2° GR. 5 PLATED 8
: JOINT SEALANT:| JET LUBE TR15
CORROSION ALLOWANCE:| 1/1&" :
G.C. PROGRAM NO.:| AQP-1253
l_‘»\‘ ENCANA CORPORATION :
AS BUILT 3 UNEHEATER PACKAGE
0B562-5 BATH ASSEMBLY 3.0 MMBTU
08562-3 | SKID ASSEMBLY L cfw 425004 RT) SPLIT COILS
INDUSTRIES INC .
08562-2A | WELDED PIPING Total oifield supply. PIPING ASSEMBLY
0B542-1 | PIPING AND INSIRUMENTATION DIAGRAM P.O. BOX 6%80i {I%NBFQIL, AB T4:JG 11532 DWN: VW CHE: />
08562 | GENERAL ARRANGEMENT o focrosnzl ww | £ ?/"Qﬂ,/}ssuao FOR CONSTRUCTION i BlL el e i S S DATE: OCT 05/12| DAV AU 20
DOCUMENT NO, DESCRIPTION REV| DATE | BY | CHK | APP ; R O e O hGeR, [SCALE: 18 T
Y T . DR RO AL QU N NCHE | T NN ST REURED FONREGUET. [ S, _vor g '
. . L= fele S o e T s STI0 O ———— 0 T T N R e e B s T T —— U

08ege



kasha
AS BUILT


2 A0 : T T B o O orS CRiPTlON = ‘Z‘M’fR"’._# LEdeTL H ;
PART DESCRIPT TR& |L SEnAn TEM PART # : ST ]
701 BUY TEVEL SWITCH ELECTRIC SOR 2 RPT MODEL TRT0C-G2A T FFS- ] 801 BUY BALL VALVE NUTRON 174" 3000 PS! L
i FHCEAAC ] 802 BUY PRESSURE INDICATOR WIKA 2 1/2° FACE x 1/4" NPT 0-30 PS{ §§ 1
= 1403;3 L3 7 3? THR EADED 3 803 BLIY VALVE BALL EMICO 174" NPT 720 SERIES 600 PSI §S FP 1
:73 :3:;:1!\'?:: gﬁ::;:g g : ; 2: 132: 1 804 | NIP.252YBCES NIPPLE 1/4" x 2 SCH XH/80 2::333‘6 - ?
: FF TEE 174" &M SW SA350-LF
705 BUY BALL VALVE NUTRON 1" 3000 PSI NPT RP NACE 13 2 805 | TEE.25HY
X706 BUY BALL VALVE NUTRON 172" 3000 PSi NPT FP STD T3 1
707 | NIP12YSOEA NIPPLE 1 x 2" SCH XH/80 SA106-B - 1
708 | NiP13.5YBOEA NIEPLE 1" x 3 172" SCH XH/B0 SA106-B - 1
709 | NIP14.5YBOEA NIPPLE 1" x 4 1/2" SCH XH/B0 SA106-B - 1
710 [ NiP17.5Y80FA NIPPLE 1 x 7 1/2" SCH XH/80 $A106-B - 1 _
! 711 PIP1IBDA PIPE 1° SCH XH/80 SA 1048 8374 [ 1
£ 712 | PLH.SHYEE PLUG HEX 1/2" 6éM THRD SA 105N 1
713 |  PLHIHYEE PLUG HEX 1" 6M THRD SA 105N 1
714 | SWA!5YBOEE SWAGE 1" x 1/2° SCH XH.80 THRD SA 105N 1
N715 [ SWA21Y8OEE SWAGE 2" x 1" SCH XH/80 THRD SA 105N 2
716 | TEETHYEE Tee 1" 6M THRD SA 105N 2 :
1717 | UNNIHYEE UNION 1" 6M THRD SA 105N 1
@ @ TO UY-101
TO EXPANSION TANK ) @ @ i
. oy T 00 VSR
]
=t ISOMETRIC VIEW
SCALE: It
1O BATH (708) G .
g "P‘{;! P‘?F%i P TO ADJUST RANDOM PIPE LENGTHS AS REQUIRED.
| a\ 19
@ afi’ !
NI
: DIMETRIC VIEW M,
i ALE: 1:4
ol
ISSUED FOR (3 ENCANA CORPORATION
AS BUILT ———— CONSTRY T@l "’ e i
. 3.0 MMBTL
;5::: :;?Aksiiﬁ;\’ it %’ = N DU#TRIES ING I | COILS
i 08542-2A | WELDED PIPING DATE: Jbﬂ i8 “Total olifeld supply. N2 S
? - 0. BOX 6280, INNISFAIL, AB T4G 152 | pwN: VW CHE:
E 085621 | PIPING AND INSTRUMENTATION DIAGRAM 85806 - P 4GS) 2374100 FAX: (403] 2274102 e oo
08562 | GENERAL ARRANGEMENT o |ocTosnz vw | B % ISSUED FOR CONSTRUCTION IS DRAMING 15 FROPERTY OF NWP INDUSTRIES INC. SCAL'E. ™
' s MNP~ OB —00D- NOT BE REPRODUCED WITHOUT PERMISHION. AL
DOCUMENT NO. DESCRIPTION ReV | DATE BY | CHK | APP - = A%AWG S KOS POV | SHEeT 7 OFE 1
L" ﬁ%&s&%gg%ymﬁn@umx—ww-m-zmam e e e S S W Y LT o T S S B : N — o B "



kasha
AS BUILT


T T T A I WA =
[TEM PART # DESCRIPTION MTR #
0] 100812 BRACKET, FUEL GAS VENT HEADER 1"
902 706720 1" x 1/4" FS THRD REX BUSHING
903 | ELPIHYEF ELBOW 90 DEG 1" 6M THRD SA350-LF2-CL1
904 | NIP14YBOEA NIPPLE 1" x 4" SCH XH/BO SA106-8
905 | NIP120YSOEB NIPPLE 17 x 20 SCH XH/80 SA333-6
906 |  TEETHYEE Tee 1" 6M THRD SA 105N
VENT OUT OF ENCLOSURE ’
by
Q’( S
N h
T @
M ’
LE: 12 L
LE
NOTE
- SHOF TO ADJUST RANDOM PIPE LENGTHS AS REQUIRED.
2. 10% XRAY ON NWP MANUFACTURED THREADED PIPING.
ISSU ED FOR P ENCANA CORPORATION
As B UILT CONSTRUCT LINEHEATER PACKAGE
0B562-6 | BATH ASSEMBLY m 3.0 MMBTU
DB562-3 | SKID ASSEMBLY SIGNED: b TR [ e Clw 425004 RTJ SPLIT COILS
| 0856224 | WELDED PPING oare JUN'1 Total offiekd suppY. PIPING ASSEMBLY
08562-1 | PIPING AND INSTRUMENTATION DIAGRAM - P.O. BOX 6280, INNISFALL, AB T4G 159 [ owN: VW CHK:
.I 08562 GENERAL ARRANGEMENT 0 [OCT05M12] VW | §¥ {SSUED FOR CONSTRUCTION W PH: |#) 227K I;OE:AX: (403) 227';10: DATE: OCT 05/12] DABY E |] i
' s - THS DRAWING 15 PR OF NWP INDUSTRIES INC, —
DOCUMENI NO. DESCRIPTION REv| DatE | By | cHk | APP s LY P - OB R | T R PR EPRODUCED WITHOUT PERMISSION, | SCALE: 134 Tp——
15 MW THIS DRAWING MUST BE RETURNED UPONREQUEST. | SHEET: B OFS8 )
o L T i mﬂmﬂﬂ--mmwmwmxm- Y — . XY

WIN
T Wl T

i S L N S T AT



kasha
AS BUILT


NWP Industries Inc™ Website: www.nwp.ca

PO Box 6280 Phone: (403) 227-4100

| 4017-60 Ave. sl .
26 155 NP>

Industries Inc. ™

Fax:  (403) 227-4102

CHECKLIST FOR CLEANING OF INDIRECT FIRED HEATER COILS

Initial
<
i lgh Operator has reviewed safe work practice and signed permit

m "3 Operator has inspected pig receiver to ensure it is in good operating condition and
verified that transition spools are correct size and rating for coil to be cleaned

! !Q Operator has verified system is not under pressure

&0perator has ensured
@ block valve is in the proper position
e valves and seal on blind flange are tight and secure
a closure on receiver is properly installed and secure
° working pressure of the system and pig receiver are not exceeded

-~
[ Operator has reported to supervisor.any material collected

e _
-3 Operator certifies that indirect fired heater coil is free of debris

Serial Number: %‘SD@ = @OQ\
Date: :‘\-’U\/RJT l?!LS

Operator:; {\j\'ﬂt_ék I@._ccluue—ﬁ "’/%“’l///%—f;fm

, ™./

Print ‘Signature

Witness: {2@/{ Q}}%&ﬁ w2 IIJ//M

[/"i
Print \%%cure



e e ~-F AT el R e T Nl S T I R (R T = T T T Y = YL N
ITEM AR DESCRIPTION MIR # ]LENGTH | QIY.§
1 - PS-100/COIL A - SEE SHEET 2 1§
2 . PS-101/COIL B - SEE SHEET 3 .
ALL WELDS BY 5 3 RRACKET-NAME-3 COIll NA.ME PLATE BRACKET SA36/44W 100512 1
4 COH2GYEE Coupling Half 2° 3M THRD SATO5N 3861 1
5 | COIL-NAMEPLATE-1 COIL NAME PLATE BLACK/SILVER DEEP ETCHED ]
4 PLABYA COILTRAY PLATE 1/4" SA36/44W K3261680 3
7 PLACYA COIL END PLATE 3/8" x 82" DIA. SA36/44W NW8427 1 3
- 294 7/8" =
(20—t} 77 68" e g el 48 34" .
[tL < f } i '{ﬂl)\
cora g ! ! ! )
| I
b2
[ A D P
=
I I
PS-1 - I I T T ™
1 1 L 7
COILE (C-Il_;__(.fi N~ ' ¥ D,
[T X ; r g
WPS-4
114 1-14 TYP
PLAN VIEW ( gt ;
ALE: 1
[FRONT WELDS BY L | '
{OTES
T, ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS
OTHERWISE SPECIFIED.
2. DIMENSIONS INCLUDE 178" ROCT GAP,
3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
4. CUT LENGTHS FOR PiPE ARE FOR REFERENCE ONLY.
5. COIL TO BE CLEANED REFORE SHIPMENT.
6. USE WELD PROCEDURE NWP-4 OR NWP-6 FOR ALL TACK WELDS.
7. HARDNESS TESTING - MAX 200 BNH 100% OF COIL BUTTWELD.
SEE WELD DETALL #5 TYP 9 ROLL WELDS TO BE NWP-6, POSITION WELDS TO BE NWP-4, REFERENCE
WELD DETAILS 1 &2.
WELD DETAIL #1 WELD DETAIL #2 WELD DETAIL #3 WELD DETAIL #5
a8
I 378
! }
. %, 77 i |
] NOTE 9 WPS NWP-$ WPS NWP-4
ISSUED FOR ENCANA CORPORATION
As B u L CON STR TI LINEHEATER PACKAGE
08562-6 | BATH ASSEMBLY I T - - 3.0 MMBTU/HR
SIGNED: i . &
e 5D ASENALY N ‘ INDUSTRIES ING c/w 4" 2500# RTJ SPLIT COILS |
L. DATE Totol olfiekd supply. COIL ASSEMBLY
08562-28 | PIPING ASSEMBLY 6 |ocT2nz] vw i &4 ﬁ‘L ISSUED FOR CONSTRUCTION _ P.O. BOX 4280, INNISFAIL, AB T4C 159 [pwiN: YW e ol
08562-2A | WELDED PIPING A locrosnz| vw v ISSUED FOR APPROVAL “EM—S—M PH: 1403) 227-4100 FAX: [403) 2274102 1" ate: OCT 05712 pA§LY 29 ]
} DOCUMENT NO. . . Y THIS DRAWING IS PROFERTY OF NWF INDUSTRIES INC, —
— DE:'CRIFTION REV | DA BY | CHK | APP sne: NP 08%06-po2- WD NAYROTHE KFFODICED WIkOL FERASION SCALE:  1:40 oW B88a2:
T S Y R T 0 T T T L s 1 7 W i M T T W%_mm%_d—mm Cal=3 L



kasha
Text Box
ALL WELDS BY 5

kasha
Callout
FRONT WELDS BY L

kasha
AS BUILT


AT I e S T Y S = e Y

DESCRIPTION

m—mm——_-mmmﬁﬂm

- etgtr e on
TR # [LENGTH

= L L% i
ITEM PART # QTY.E
" FLA4FXXHBF FLANGE 4* 2500 ANSI SCH XXH RTJWN SA350-LF2-CL1 555295 2
12 PIF3XXHB PIPE 4" SCH. XXH $A333-GRé 1212575 1251 1/4"] 1 E
13 PIPAXXHE PIPE 4" SCH. XXH SA333-GRé 1212575  |22& 172 1
" - 226.25"
SEE WELD DETAIL #1 TYP 14 PIP4XXHB PIPE 4" SCH. X)H SA333-GRé 1212575 |234 3/4° 1 P226.25
15 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1212575 |234 3/4"| 1 &
14 PIP4XXHB PIFE 4" SCH. XXH SA333-GRé 1212575 243" 1 E234.50"
17 PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 1951 1/4"| } E259.75"
18 PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 1257 174" 1 242.75"
19 PIP4XXHE PIPF 4" SCH. XXH SA333-GRé 1212575  |25% 1/#') 1 251"
20 | PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 | A0 | 1 Rersisne
2t | PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1210575 | Fioe | 1
22 RETALXXHGD Retum 180 Deg 4" LR §/XXH BW SA420WPLé 110536 -]
PS-100/COIL A '
ISOMETRIC VIEW
ALE; 1:40
¢ mer—" PS-100/COIL A
ORIE ON YIEW
INLET SCALE: 1:25 % f’i mw
RIGINAL |
ss&%&ce ' ot i
]
P8-100/COIL A DESIGN DATA
OUTLET | RN 7 yi / 520 TN\ urs 21 DESIGN AND FABRICATE TQ:] ANSI/ASME 831.3 NFS 2010 EDION
/ F4 Ik - CLIENT SPECEICATION:] ECA-PVF-S03 REV O SPEC vk FA®Y §2- /
uT-78 Fd UX4HT2 DESIGN PRESSURE: | 5171 PSI
(l T / T 15 MAX. DESIGN METAL TEMPERATURE:[ 200°F =
- R N UL MiN, DESIGGN METAL TEMPERATURE:| 20°F
— ) 13 JMPACT TEST:| EXEMPT PER TABLE 323.2.2 COLUMN A
JT-66 ( RADIOGRAPHY; | 100%
@ %7 UT41 14 OTHER NDE:| SEENOTE 7 | ¢ S 5, wofoi foo
A D\® POST WELD HEAT TREATMENT:| 1150°F +36%F FOR THOUR MIN.
¢ AR . 1\ N X2z 16 HYDROSTATIC TEST PRESSURE:| 7757 PSIG
UT-44 CORROSION ALLOWANCE: 1/16" =
=== \ "\ ‘\ NX-10 1) uT- 18 PRE-HEAT:| 50°F
>-~f i ) WEKGHT EMPTY:| 6356 LBS :
N X-3 1%
@__———C(L \\ i “ e i WEIGHT FULL:| 7113185
uT-53 T N X3T 1 A — — T 17 CAPACITY:] 122 CUFT
i i ) SURFACE AREA:| 264 SQ FT
INLET | | INX:14 Y ¥ t 1 Td uT-45 20 QUALTY CONTROL PROGRAM:| AGIP-1253
WELDING PROCEDURE REGISTRATION NO.J| 1604.2 ;
o WELD PROCEDURES:| NWP—4, NWP-4
0 @ . @ SERVICE:| HYDROCARBONS k
SEE WELD CRN NO.y P9417.213
DETAIL #2 TYP ﬁﬁ; DESIGN REGISTRATION DRAWINGS:{ BDD-400A REV] '
REFERENCE CALCULATIONS: BDD-400A REVA4 )
SSUED FOR ENCANA CORPORATION :
As ] CONSTRU Ti LINEHEATER PACKAGE
s BUILT . i
3 & ATH ASSEMBLY SIGNED: | | “
Ty N L O c/w 4 25004 RTJSPLIT COLLS
e 1 DATE: Total olifield supply- COIL ASSEMBLY Pl
08562-28 | WELDED PIPING 0 |ocraz| vw .Q_&ﬂ/’ 1SSUED FOR CONSTRUCTION B — A P.O. BOX 4280, INNBFAIL, AB T45 187 [ Dwn: vw CHK: <& AFP:
0B562-2A | WELDED FIFING A | ocrosnz| ww ISSUED FOR APPROVAL wal\‘wg 6 o o 2 PH: [403) 227-4100 FAX: {403) 227:02 pate: OCT05/12| cAGET 79 201
DOCUMENT NO. . - THIS DRAWING IS PROPERTY OF NWP INDUSTREES INC., .
E DESCRIPTION REV| DATE | BY | CHK | APP $IN: O B0b 0o | R D Ce) WTLOU PERRSION, | SCALE: 1140 DWG: DB562-4
- REFERENCE DRAWINGS BION 1HIS DRAWING MUST B¢ RETURNED UPON REGUEST. [ SHEET: 20F 4 -
AT SR N T LA R B T R R I T e R 5 T e B T S T s N T s S e At T N T, s e

68806
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AS BUILT


o T S —r

e e a3

SEE WELD DETAIL #1 TYP

iNLET

ISOMETHIE ViEW

SCALE: T:16

SEE WELD

DETAL #2TYP

QUTLET

e o Ja SO0, Sogre Ae — - - a® g

T e i BRI Y ViR ¥ | LENGTH [T,
31 FLA4FXXHBF FLANGE 4" 2500 ANSISCH XXH RTJWN SA350-LF2-CLI 555295 2
32 PiP4XXHE PIPE 4" SCH. XXH SA333-GRé 1223806 226 1/ i 243.5"
33 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1223806 243" 1 f234.5"
34 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1212575 251 144" | 1 £259.75"
35 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1223806 259 1 /2" 1 Z251"
36 PiP4XXHB PIPE 4" SCH, XXH SA333-GRé 1212575 | 262 3/16"| 1 279 3/16"
37 PIP4XO(HB PIPE 4" SCH. XXH SA333-GRé 1212575 |70 7/16'] 1 278 15/16"
38 RETALXXHGD Retum 180 Deg 4" LR 5/X0(H BW SA420WPLé 110536 5

URIGINAL

PS-101/COIL B DESIGN DATA

DESISN AND FABRICATE TO!

ANSI/ASME B31.3 NFS 2010 EDON B

CLENT SPECIFICATION:

ECA-PVE-S-03 REV 0 SPEC Fhuk FARS Sfrvsete/iz

DESIGN PRESSURE:

5171 P3

MAX, DESIGN METAL TEMPERATURE:

200°F

MIN. DESIGN METAL TEMPERATURE:

20°F

I N X-13 HT-5

5.L X-23

WELD
SEQUENCE

IMPACT TEST:

EXEMPT PER TABLE 323,22 COLUMN A

RADIOGRAPHY:

100%

|

3

37

N X-8

OTHER NDE:

SEE NOLEJ.,H.‘: 49 uae foy /’zai'i

POST WELD HEAT TREATMENT:

UT-58

INLET

K

1150 F 256% FOR THOUR MIN.

HYDROSTATIC TEST PRESSURE:

7757 PSIG

5L X-24

CORROSION ALLOWANCE:

1416

PRE-HEAT:

S0°F

I) UT-65 35

LN X-5

o

UT-5

N X-25

a3

C

®

ENX-27 A

N X=11 |

X\ \
X

[NX16 AN

L5 X-26 HT-6

(3

PS-101/COILE

UT-43
) )

WHGHT EMPTY:

3%30 188

WEIGHT FULL:

32

4388 LBS

CAPACITY:

FTACUFT

SURFACE AREA:

35

®

140 S FY

QUALITY CONTRO!L PROGRAM:

AQIP-1253

el

WELDING PROCEDURE REGISTRATION NO.:

1604.2

WELD PROCEDURES:

NWP-4, NWP-$

SERVICE!

HYDROCARBONS

CRN NO.:

P-2417 213

DESIGN REGISTRATION DRAWINGS:

BDD-400A REV

REFERENCE CALCULATIONS

iyt

BDD-400A REV4

085624

BATH ASSEMBLY

ISSUED FOR

AS BUILT —

CONSTRUCTION

SIGNED:

08562-3

SKIL ASSEMBLY

DATE: JU ~ & 2&[3

0B562-2B

PIPING ASSEMBLY (4]

QCT 2212

J

[TISSUED FOR CONSTRUCTION

$806 -0027

08562-2A

WELDELD PIPING

A | OCTO5M12

\dil
v

18SSLIED FOR APPROVAL

&

IND 1ES INC
Total olifledd supply.

ENCANA CORPORATION
LINEHEATER PACKAGE

cfw 4" 2500# RTJ SPLIT COILS

3.0 MMBTU/HR

COIL ASSEMBLY

P.O. BOX 6280, INNISFAIL, AB T4G 159 [ pwn: vW

PH: {403) 227-4100° FAX: (403) 2274102 DATE: OCT 05/12

: DOCUMENT NO.

DESCRIPTION REV DATE

BY

CHK

sn: V. - 08 4 06-002A

THI DRAWING 1§ PROPERTY OF NWP INDUSTRIES INC. —
AND MAY NO! BE REPRODUCED WITHOUT PERMISSION, | SCALE: _ 1:40

e

S
s ;Wm T = 5.5 N TS K s e P | X XS

& SN T
= B ey o e — R s e STy Ebe i Dt = o

THIS DRAWRNG MUST BE RETURNED UPQNREQUESL. | SHEET: 3 OF4

T P X AL T o
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AS BUILT


41 | PLACBA4BAA PLATE 3/8" x 84" x 84™ SA36/44W 1 1
42 | PLAB7294A PLATE 174° x 72" % 96" SA34/44W 3 3
MAY NOT EXACTLY AS SHOWN P 7 7
T e PLATE (2)
h\ e - )
© O O
, O ORuE
O di =
= O
. O O O O C.
N0 0 O d
_ - _ H
NESTING PROGRAM
MAY NOT EXACTLY AS SHOWN 08352 -CHC QTY OF PARIS PER 1/4" SHFET
3/8" PEJRTE—\ SCALE: 1:32
:
84"
]
1
ull
CNC F PARTS PER 3/8" SHEEi GR’G,N é L
ALE: 13 ;
B 5 B ISSUED FOR = S\ ENCANA CORPORATION
i CONSTR TI [INEHEATER PACKAGE
E AS BUILT 3.0 MMBTU/HR
085626 | BATH ASSEMBLY SIGNED: | - ciw 4 25004 RTJ SPLIT CORLS
¥ 085623 | SKID ASSEMBLY o DATE: 3 Total olfeld supplY. COIl. ASSEMBLY
08562:28 | PIPING ASSEMBLY o |ocr2nzl vw | 2] # R 5SUED FOR CONSTRUCTION ‘8 8 0 6 - 0 0 ZJ PF}'%O{.“%SO}X 2%29&6%”?&‘% 43355} ;;;3_411352 DWN: VW CHK: APP
08562-2A | WELDED PIPING A | ocTosnz] vw 7 'issuED ror APPROVAL i 7 2 . — os‘pr s DATE: GCT 05/12| DAY HEE:
DOCUMENT NO. DESCRIPTION REV | DATE BY | CHK | APP . NP 0880000 AR S AEPRODUCED WITHOWT P%ﬁgﬁ. SCALE: 1:¢6
2 T T e TS THIS DRAWING MUST BE RETURNED UPON . I'SHEET. 40F 4
Sl ek : - P! INGS.:mn"Mafcmaf.am@mwymwmm%"ﬁ%h;i‘Mm#mMﬂmmﬂrmww L O T 5 A T A A 5 2 Y L M Y P W .
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AS BUILT


MANUFACTURER S. DATA REPORT FOR INDIRECT FIRED HEATER COILS

s (FeUBE i QUEHIH Balaty ailinialy

AB-28 2011 -0B

PARTIAL [ ] g IR

Manufactured By:-  NwP Inﬁusln‘es'lnc_. 4017 GOIh Ave Ienistail Alperia, T4G 158

AR / 3/ SLl.

Manufactured Far:  Encana Corparation, PO Box 2850, 500 Cenlre Street 5E Calgary Alberia T2G 1A6

Ultimate Gwner:  Encana Carparagion, PO Aox 2050, 500 Cenlre Siree! SE Calgary Atberta T2G 1AG

Lacation of Instaifation:  Encana Carparalion, PO Box 2850, 500 Centre Sireat S& Calgary Alherla T2G 1A6

GODE: ASME B31.3

Year Built

Manufacturer's Serial No. |Construction Drawing Nao,
[wp-08836-002-4 08562-4 Rav.0 Edition 2012 [Addenda 2013
- CONSTRUCTION
. : Desigh
P . Design Minimurn Corrosion - : ]
Coil ID/Purpose Design Pressure _ Temp Temp Allowarice | ‘Reaqislered Drawing No. CRN -
CLaCail - A PS-IG0 51741 PSIG - 200°F -20°F 0.0625" BOD-400A Rev.i - P-8417.213 -
b {Coit- B 4P5-1801 171 PSIG 200 °F - -20°F 0.0625" BDD-1004 Rav.1 P-9417.211
d
@
.COIL
. End Closures_ - - )
L. Tubes- . Relurn Bend " Flafiges " Openings .
Mal'l Spec. Diameler Thickness - Mal'l Spec, Thickness Mat'l Spec. Raling Mat'l Spee.. | SizelType Rating |-
Ta 5A-332-G- 4" NPS SCHXEH.. | . 5A-420-WPLG SCH %XH SA-:]EIJ-.LEZCLI CL2600 | .. NA - A NA -
b SA-303.6 . 4" NPg - SCH XXH SA-420-WPLG BCH XxH SA-350-LFZ.CL1 | CI 2500 o CNA - NA L NA-C L
C . . N . o . v - - Y M * . N -
A4d
&
. HEADERSIMANIFOLDS % _ .
o Shetl | “Ends, - - - Gpenings.: - R
“ Purpgse . Hize: ... Matl Speg, . | -Thlckness- MalISpec “|-- Thicknass . fNa| - Matt8Spec .~ -] Size/Type | Rating
Il T NA NAT TUNAL T NAL - NAY - - - NA o NA SHAT LeNA N -
ol . NA. A R N rN"A-..' C o HA N& WAL NA T CoMA T ] A
- - TEST PRESSURE NDE, POSTWELD HEAT TREATMENT AND SI'ZE'-"' o
'Hydms(a-ti!': TesI . Radiography.. " Other NDE wmn Paslwe!d Heai Traalmen! 1 :
) Pressure ) 1(100% or % (PT)—{UT)._ - A IR CR : .
- "Randam). .- R Temp. - Tlme Overall Lenglh -Heating Surface Volume
a 7757 PSI 100% NAT " HGDF - 60 Mins: " 294.875 264 sg Hl. i2.2cult
b 7rsTRS 100%.: SNALC " 1160 *F- " B0 Mins . 204875 R0 s, T rdoui,
|d :
&
A
sl

- IMPACT TESTING: . Exempt Per Table 323.2.2 Colimny

 REMARKS: -

CERTIFICATE OF COMPLEANCE

we ceme thal the siatemenls in, thls repurI are correel and That all
wnh Ihe above F‘roumual REgISIEFEd Desugn :

Dale JlllyIF.ZDIJ" ngned LanceRaven " For NWFIthuslrias'l'n:c.

deIalis afdsmgn maienal conslrucllon and warkmanshlp DI thls coit bundle are m accurdance _

rﬁ'epresenlanve) : .
CERTIFICATE OF SHDP iNSPECTION

] (Mahufacc‘u:jer)_ ’

. ﬁfAfherIa have .

A the underslgned a duly au:hunzed bmler and pressu:e vessel inspgclor employed by - AEL
' mspected the above Healer Coils and stale that, i5 he besi of
' Regulailons By signing this certificate, naither the; inspector nar his or her empiuyer k
. lhls manufaclurer’s data report, Furihermore, neither the inspector nor. Kis or her empldyer
“ora loss. of any kind zrising fram ar cannected with this II'ISpBCIIDJ‘I :

o

Ju uly.17 2013 " Beolt Forbes

my knuwledge and bgligf, the conslrucred is'in accclrdance wnh Ihe Alber{a Safely Codes Act and .
ny warranty, expressed or implied. coneerning the vessel descnbed in.’
all be I|abie inany manner for any persanal |n|ury ar prapeﬂy damage

Date Stgned

AB 357 NB 13790 A. -
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.

Orderd#:; 276405 Senq: 1 PO#: 712520 Heat#: 110536 Mill Teclubi Raccordi
Part#: WF 4 XECS L.B L6 Part Desc: Weld Fittings 4 (114.3mm O.D.) DOUBLE EXTRA HEAVY LR 180 DEG RET BEND A/SA420-WPLG

Warle and Gificet Via Rema, 150 - 28037 Podanzans {PC)

TECTUBI RACCORDI 5.p.A. Fha +3F 0522 555 314 { Fam +39 0523 359 62
’ E-MAIL: infoEreciubimom

- CERTIFICAT DE RECEPTION - INSPECTION CERTIFICATE - ABNAHMEPRUFZEUGNIS N. 12301692/00
{EN 10204 - 3.7)

ACC.TO EU DLRECYIVE 97/23/EC AMNEX 1 BECT. 4.3 E 7.5 Fg. 10f 2 Dete/Datun : D3/12/12

al il - [

s e et ok N bR i ek bk e R kel bk i b okl R R AT A

v2oanaee

90512ari
ASTM A420/1E
ASME B1A.9/07 - ASHE B16.25/G7

AN RTEEArAN kA T r AT TN Ve T iy

ke e e e

AVES O I SPATCH/VERSAND/ JOH

ACHETEUR/PURCHASER/BESTELLER

FGMHANDE H./ORDER W./BESTELLER NR

SPEC] FICAT FOH/SPECI FICAT 1DK/LIEFERBEDING

STANDARD DE CONSTRUCTION/COMSTRUCTION STANDARRS/ANFORHERLINGEN

e e AR W whok

o0 oo e

whewd xww Wkl "

TTEH ‘
VOTRE HOTRE ==6 QJE === B COULEE
/R G/R === OTY === DESCREPTION HEAT
1 /REF U/REF SCHMELZE
7 i 50,00 ELBGW 4" LR 180" XXS UPRLG 0011R536

e Lly] " ek oh b kORI b W ke i ke Werw s bk
TIPE DE CONSTRUCTION / TYPE OF CONSTRUCTICN /f EAZELUGH [SFORM : SEAMLESS PRODUCED BY PIPE

IIOT FORKING BTW TBOC AND 980°C

UETHOOE DE FABRIEATION f METHOD OF MANUFACTURE f HERSTELEVERFAEREN
QUEHCHIKG AT 900°C TEMPERING A1 480°C

TAAITEMENT THERKIQUE / HEAT TREATHENT / UARMEBEHANDLUHG
CERTIFICAT GE FERRERIE W./MILL TESY REPORT H./ABMAKMEPRUFIEUGHIS H. 31121042
FOURN1 SSEUR/SUPPLTER/HERSTELLER : fu30s REUNTD

A AR AT AR WA T NN TR F TN A TN AN PR T AR AN e W F R ER AT bR A T T e e anER

AHALYSE SUR COULEE / LADLE AMALYSIS / SCHMELZRHALYSE (X)

SRR e R T T R L L T

{TEM

e AL LS S oSS S /S S

= sT- AN VAR = NN =B %= == U=
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Order: 276405 Seq: 1 PO#: 712520 Heat#: 110536 Mill; Tectubi Raccordi o
Parti: WF 4 XX5 LB L6 Part Desc: Weld Fittings 4 (114.3mm O.D.) DOUBLE EXTRA HEAVY LR 180 DEG RET BEND AJ'SA420 WF'LG

Watk and Cificet Yia Roma, 150 - 29027 Pedenzanc {FC}
TECTUB|I RACCORDI S.p.A. Fh +39 0523 555 111 / Fax; +39 0521 55¢ &21
EMAIL infogtecubicem

- CEATIFICAT DE RECEPTION - INSPECTION CERTIFICATE - ABNAHMEPRUFZEUGNIS N. 12301652/00
{EN 10204 - 3.1)

ACC.TO 2t DLRECTIVE 9T/25/EC AMNEX ) SECT. 4.3 L 7.5 Fg. 2di @ Bate/Datum @ 03712732

wew ]

LRI L A F R vk gl e
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LTEH DIKENSION SECTIOH TRAVAIL DE RUPT.
VOTRE LAFRE  ESSAI S1ZE SECTION THPACT VALUE
RO TEST ABMESSUNGER UERSEH, KERBSCHLAGAREEIT
1 /REF U/REF PRDEE ;] CH2 J j+2+3/5 EHERR AREA
7 00y 02334712 10,6 x 16,0 0, 80300 1. 15,0 1. .00
2, 12,0 0,0 2. 0B
1, 22,0 3 o0

AUTRES ESSAIS 7 OTHER TESTS / AMDERE PREFUMGEM :
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-FITTINGS ACCORDING TO (PED) 87/23/EC
- All material supplied is certifled to be free of Mercury contamina =
tion and no mercury bearing equipment was used during manufaczurm
- VISUAL and DIMENSIONAL CHECK CARRIED OUT ON 10% OF TDTAL PIECES
- HARDNESS TEST CARRIED OUT ON 10% OF TOTAL PIECES
Resuits {Min./Max.) : 158/166 HBW v

- FITTINGS ACCORDING TO: WILLIAMS GAS PIPLINE SPEC 50.14. 07 .03 REV.3
ENRON SPEC ES-4900 REV.5 DATED 6/94, ELPASO SPEC. EP-HY WELD FIT
5PEC REV.1 DATED 11/01/01, DUKE ENERGY SPEC E5-PF1.4 DATED 3/01/02,
KINDER MORGAN SPEC 8120 DATED 1/03, ENERGY TRANSFER SPEC ETC-HY
WEDFIT DATED 1/14/08. SOUTHWEST GAS SPEC B.2, KINDER MORGAN MB120
DATED 07/05,CONOCO PHILLIPS SPEC-FT-NS-80014 REV.1,BP SPEC SPC-PF-
-00028 REV.0, MSS SP-75/04,
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= ALL FITTINGS MARKED WITH LOY STRESS DIE STAHPS CGR INTERRUPTED DOT STANPS
= ASPECT ET DIMENSIONS : SATISFA{ZANT / SURFACE & DIMENSIONS : SATISFACYVORY f BESICHTIG
v TOUS LES RACCORDS SOWT COMFORMES AUX STEPULATIONS DE LA COMMANDE £T AUX SPECIFICATIONS GESSUS MENWTIDRRES
* WE CERTIFY THAT THE FITTINGS COMPLY WITH ORDER REQUIREMENTS AND AEOVE MEWTICHED SPECIF)CATIONS

* DIE GESYELLVEN ANFDADERUNGEN SIND IV AWLAGE ERFULET

.
- ADMESSIMG: DHNE DEAW STANDUNG 100% *

.
.

bk R Rk v e mwd e LRV T

* MARGUE DE FABRIQUE/TAADE MARK * * COMTROLE DE oUALITE'/0UALLTY COHTROL * * -

¢ ZEICHEW DES L[EFERMERKES - * DER WERKS - SACHVERSTANDIGE * * v

- - . + * "
e e

- R * b "*:H'T'.f -r-]r:!p- - -

. lr l_l' * * K "b Pt +

e ad e e b e L L e e et a r i s el L L L] t‘t--rtﬂi & ped drd kT




Issuing Author:tv Marvin 1. (Ty) L ABSA
DeBelser/Dale Karg

Date of [ssue: November 13 2012 FORM_NDE_001

| Rev Status: 2.1 N.D.E Requirements

Industnes fng, ™

DY E Eaniromentc

Client: NWP Industries Inc. JOH#
Project: Return Bends Date: 13/05/2013
Piping: Pressure Vessel: [ Tank: [ Other:
] X-Ray L] o0 [ ASME section ill-uw-51
= Gamma Rey Fuil [ ASME section VIIl-UW-52
- .
B Yitrasonics O 5% O customer specification
[:l ASME 831,3 NFS
I Liquid Penetrant O 0%
___ Other({Define) ASME SECTION Il Other (Specify)
E] Magnetic Particle
D Accoustic Emission I Spat
CHzrdness test max 200 BHN L] C5A W47.2/W53
General Instructions: Vessel S/N
P1 Material e
Welder 1D
Shell-T=
Pipe-T= # XX

Total Welds 1x4 &XH 180 degree return baends for baseline thickness. Please report low and average recordmgs as well
as mill tolerance, HT# 387032

Plaase use wire type il
Please Note Iocations of all indications on fitms on reports
Please include 0.F.0-5,0.D S.F.0 onreports

Special Requirements: Shots >

Buttweld Xray to be identified as X-#
Gap Shats to be identified as GS-#
Threaded Shots to be identified as XT-#
Idantify an Envelope part of package being shot ie. Coil, Riping, ect.
Flashes must contain: Customer, JOM, Spocl Identification, Xray number, Clock tape, Waider's 1D Symbol, Date
Mark all indicated repairs on the project

NOTE:  Encana Spec for Welded Plping-acceptance is zero root defects
Encana Spec is Zero Elongated Indications
Encana Spec for Socket Weids-acceptance is minimum 1/16" gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HTis a5 Point Traverse

Prepared By: Lance Raven Date: 07/05/2013




Issuing Authority; Marvin 1. (Ty) g ABSA
DeBelser/Dale Karg -

Date of Issue: November 13 2012 FORM_NDE_00%

Rev Status: 2.1 N.D.E Requirements

®F 1 Yomiiromonte

Client: NWP Industries Inc. 104
Froject: Return Bends Date: 07/05/2013
Piping: Pressure Vessel: [] Tank: [ Other:
[ X-Ray O 1004 L] ASME Section VIIl-Uw-51
o GammakRay Full [ aswvie Section VII-UW-52
- )
= Ultrasonics O 25% Cl Customer Specification
| ASME B31.3 NFS
L] Liguid Penetrant ] 10%
__ Other{Define) ASME SECTION I QOther [Specify)
] Magnetic Particle
O Accoustic Emission [] Spot
[Hardness test Max 200 BHN a ] CSA W47.1/W55
General Instructions: Vessel §/N
P1 Material
Welder D i
Shell-T= \$
Pipe-T= 4" XXH

Total Welds 58 x 4” XXH 180 degree return bends for baseline thickness. Please report low and average recordings as

well as mill tolerance. B X (_}:” }(\’\ | Bba S‘kaﬁ\'ed ot UT- |\

Please use wire type iQi

Ptease Note locations of all indicatians on films on reports

Please include O.F.D-5.0.0 5.F.0 on reports

Special Reguirements: Shots
Bultwald Xray to be identified a5 -4

Gap Shots 1o be «lentified as GS-4

Threaded Shots to be identified s XT-#

Identify on Enveloge part of package being shot ie. €ofl, Piping, act. = Lf:
Flashes must contain: Customer, 10#, Spool Identification, Xray number, Clock tape, Weidar's ID Symbol, Date [7 / I\
Mark alf indicated repairs on the project W C‘g \/{
NOTE: Encana Spec for Welded Piping-acceptance Is zero root defects O
Encana Spec is Zero Elongated Indications ra c‘)
Encana Spec for Socket Welds-acceptance is minimum 1/16" gap “T / 5(
Encana Spec for Threaded Piping- acceptance is 7 threads engaged ml\ ' L"f)
HT is a 5 Point Traverse ]

Prepared By: Lance Raven Date: D7/05/2013




B R _ ULTRASONIC RDO4 - UT522
INSPECTION REPORT Page 1 of 4

Procedures: IRIS#4.2, ASME V SE.797.2 Job/P.O. #: IRISNDT #: 170471 Date: 13-May-13

Code: Cusomer Evaulation (Nominal-12.5%) Client; NWP Industries Inc
(Encana Spec)

Location: Innisfall
Item Inspected: UTTK scan of 180 deg 4" return bends

Material: P Surface Condition: As Forged Heat Treatment: Not Applicable
Equipment: Krautkramer DMS 2 Mfg. SIN: 31087 ‘ ‘ Calibration Date: 23-Nov-12
Calibration Block(s): HW [] Other [] C.5L-BLOCK Transducer: ‘ . SN | ©23M325

Test Piece: 33335 Freuency mﬂf} 2

Cable: Type: COAXIAL Length: 4' Crystal Siza a75"

Dis. AMPL. Calibration: 0-1" Couplant: ECHOGEL Batch #: 1182
Transfer Loss Calibration: Direct Comparison: [1  Other: [] TL: db
Reference Flaw Size: Back Wali Primary Reference Level; 80% FSH Reference Gain: 58 db
Larnination ] ShearWave [] Volumetric ] Thickness [X Scan Methods: Contact Bd  Immersion []

SCOPE#1: To perform UT THICKNESS scan of 4” xs (qty#5) & xxh (qty#59) 180° return bends for baseline
thickness. Mark any readings which are bellow mill tolerance of 12.5%. Take 10 readings on each bend
and report the lowest and avg thickness. The lowest area of the bend is typically the extrados where most
of the statistics are considered. Each bend was given a UT# and written on the piece.

#* Customer to evaluate test results. 4 Bends are bellow mill tolerance see data page

Inspection Limitation{s): n/a

Unit #: 500 Kilometers: 60 km gz:sumables: Interpretation by: SNT-TC-1A 1l
In; 0730 QOut: 1400 Hrs: 8.5 hrs Janathan-A sfle ; C.GS.B. |l
In: Out; Hrs: C.G.5.B.# 7794
Personnel: ={Sighature)
Jonathan Anstey I am in full agreement with r‘@ c rﬂgas:
Client Representative: / i Y S
Edmonton  {780) 437-4747 Fort McMurray  (780) 743-1536 ColdLake {7B0) 584-1114 Matling Address
Calgary  {403) 278-8121 Grande Prairie  (7B0) 532-22B83 Red Deer  {403) 3471742 5311-B6 Strest
Misku  (780) 955-7618 High Level  (7B0) 841-0470 Tulsa, OK  (918) 446-8773 Edmonton, Alberia
Barthead  {780) 674-3018 Lleydminster (780} B75-6455 Houston, TX  (713) 722-7177 T&E 5T8
IRISNOT E-2001E

s
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Issuing Authority: Marvin J. {Ty) S ABSA
DeBeiser/Dale Karg

Date of Issue: November 13 2012

. @ FORM_NDE_001
N.D.E Requirements

Rev Status: 2.1 Industries Inc. ™

B E Homaramanig

Client: NWP Industries Inc. 104#
Project: Return Bends Date: 27/05/2013
Piping: Pressure Vessel: [ ] Tank: [J Other:
- X-Ray (] 100% [L] AsME section vill-uw-51
= Gamma Ray Full [ ASME Section vii-Uw-52
& Hitrasonics D 25% D Customer Specification
(W ASME 831.3 NFS
L] Gguid Peretrant 1 0%
___ Other(Define) ASME SECTION N Other (Specify)
D Magnetic Particle
D Accoustic Emission I:i Spot
) [Elharcness test max 200 8HN {1 CSA W47.1/WS50
General Instructions: Vessel S/N
P1 Material
Welder 1D
_ Shell-T=
" Pipe-T= 4" XXH — HT# 110536, 4”"XH — HT# 29A58

Total Welds 2 x 4" XXH and 2 x 4” XH 180 degree return bends for baseline thickness. Please report low and average
recordings as well as mill tolerance. Please add heat #s to the return bends on the reports.

Please use wire type G
Please Note iocations of all indications on films on reports
Flease include O.F.D-5.0.D0 S.F.Don reports

Special Requirements: Shots

Butlweld Xray to be identified as X-it
Gap Shots to be identified as GS-#
Threaded Shots to be identified as XT-#
tdentify on Envelope part of package being shot ie. Coil, Piping, ect.
Flashes must contain: Customar, JO#, Spool Identification, Xray number, Clack tape, Weidar's IDNSymbuI, Date
Mark afl indicated repalrs on the project

NOTE: Encana Spec for Welded Piping-acceptance is zero root defects
Encana Spec is Zero Elengated Indications
Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HT Isa 5 Paint Traverse

Prepared By: Lance Raven ’ Date: 27/05/2013




ULTRASONIC RDO04 - UT537
INSPECTION REPORT Page 1 of 1

Procedures: IRIS#4.2, ASME V SE.757.2 Job /P.O. #: IRISNDT #: Date: 27-May-13

Code: Cusomer Evaulation (Nominal-12.5%) Client: NWP Industries Inc
(Encana Spec) Location: Innisfail

ltem Inspected: UTTK scan of 180 deg 4" return bends

Material: P1 Surface Condition: As Forged Heat Treatment: Not Applicable
Equipment: Krautkramer DMS 2 Mfg. S/N: 31087 Callbration Date; 23-Nov-12
Calibration Block(s): W[ Other [ C.S L-BLOCK Transducer: SIN | _O23Mas

Test Plece: 33335 Frequency (m'; g

Cable: Type: COAXIAL Length: 4' Crystal Size 375"

Dis. AMPL. Calibration: 0-1" Couplant: ECHOGEL Batch #; 1182
Transfer Loss Calibration: Direct Comparison: (1  Other: [ Ti: db
Reference Fléw Size: Back Wall Primary Reference Level: 80% FSH Reference Gain: 57 db
Lamination ShearWave [] Volumetric Tl  Thickness Scan NMethods: Contact Immersion [

SCOPE#1: To perform UT THICKNESS scan of 4” xs (qty#2) & xxh (qty#2) 1800 return bends for baseline
thickness. Mark any readings which are bellow mill tolerance of 12.5%. Take 10 readings on each bend
and report the lowest and avg thickness. The lowest area of the bend is typically the extrados where most
of the statistics are considered. Each bend was given a UT# and written on the piece.

1 110536 0.213 (.542 4" 0.674 0.084 0.590 -0.377
2 110536 0.697 0.719 4" 0.674 0.084 0.500 0.107
3 29A58 0.320 0.330 4" 0.337 0.042 0.295 0.025
4 29A58 {(.290 0.306 4" 0.337 0.042 0.285 ~(.006

* Customer to evaluate test results. 2 Bends are bellow mill tolerance.

Inspection Limitation(s): n/a

Unit #: 500 Kilometers: 80 kmn gmsumables: Interpretation hy SNT-TC-1A Il
fn: Out: Hrs: 1.5 hrs Jonathan Anst ? CGS8B. I
: : - : C.GSB.# 779
In: Out: Hrs: @P—____\
Personnal:  (Signature)
Jonathan Anstey | am in full agreement with nts:
Client Representativ 4 _/ - 4
G L2 S -
/
Edmonion  (780) 437-4747 Fort MeMurray — (780) 743-1536 Cold Lake  (780) 594-1114 Malling Address
Calgary (403} 279-6121 Grande Prairie  (780) 532-2283 Red Deer  {403) 347-1742 §311-86 Street
Nisku (7B0} 955-7618 High Levet  (780) B41-0470 Tulsa, OK  {81B) 446-8773 Edmonton, Alberta
Barthead  (780) 674-3018 Lloydminster (780} B75-6455 Houston, TX  (713) 7227177 TEE 5Td

IRISNDT E-2001E




Issuing Authority: Marvin 1. (Ty) ABSA
DeEiser/Dale Karg

Date of Issue: November 13 2012 FORM_NDE_001

N.D.E Requirements

Rev Status: 2.1 Industries Inc. ™

B E Hanniromanie

Client: NWP Industries Inc. 10#
Project: Return Bends Date: 03/06/2013
Piping: Pressure Vessel: [] : Tank: [ Other:
L] X-Ray L) 100% [_] ASME section vil-uw-51
= Gamma Ray Full [ ASME Section VIll-Uw-52
= Uiltrasonics D 25% D Customer Specification
L ASME B31.3 NFS
L_..] Liquid Penetrant D 10%
___ Other[Define) ASME SECTION II  Other (Spacify)
L] Magnetic Particle
i:] Accoustic Emission O Spot
[ IHerdness tast Max 200 BHN [] CSA W47.1/W59
General Instructions: Vessel §/N
P1 Materia!
Welder ID
Shell-T=
Pipe-T= 4" XXH HT#s 110536

Total Welds Q@x 4" XXH 180 degree return bends for baseline thickness. Please report low and average recordings as
well as mill tolerance. Piease add the HT# on the report with the return bends. Start @ UT- 63

flease use wire type i)
Please Note locations of all indications on fifms on reports
Please include Q.F.0-5.0.D S.F.0on reports

Special Reguirements: Shots

Buttweld Xray to be identified as X-#

Gap Shets to be identified as GS-#

Threaded Shots to be identified as XT-4

Hlentify on Envelope part of package being shot ie. Coil, Piping, act,

Flashes must contain: Customer, JO#, Spaol tdentification, Xray number, Cloclk tape, Welder's 1D Symbal, Date -
Mark all indicated repairs on the project '

NOTE:  Encana Spec for Welded Piping-acceptance Is zero root defects
Encana Spec is Zero Elongated Indications N
Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HT is a 5 Point Traverse

Prepared By: Lance Raven Date: 03/06/2013




TS B & 5 ULTRASONIC RDO4 - UT541
: : ' _ _:_ INSPECTION REPORT Page 1 of 2
Procedures:. IRIS#4.2, ASME \ SE.797.2 Job !/ P.O. #: IRISNDT #: 170386 Date: 3-Jun-13

Code: Cusomer Evaulation {Nominal-12.5%) Client: NWP Industries Inc

(Encana Spec) Location: Innisfail

item Inspected: Return bends

Material: P1 Surface Condition: As Forged Heat Treatment: Not Applicable
Equipment: Krautkramer DMS 2 Mfg. S/N: 31087 Calibration Date: 23-Nov-12
Calibration Block(s): W [T Other [ C.S L-BLOCK Transducer: SIN | 023M25

Test Piece: 33335 Frequency g:s]:) ;

Cable: Type: COAXIAL Length: 4' Crystal Size 375"

Dis. AMPL. Calibration: 0-_1 " Couplant: ECHOGEL Batch #: 1182
Transfer Loss Calibration: Direct Comparison: [ Other: [ Th: db
Reference Flaw Size: Back Wall Primary Reference Level: 80% FSH Reference Gain: 54 db
Lamination [ Shear Wave ] Volumetric [] Thickness X Scan Methods: Contact [X]  immersion []

SCOFE#1: To perform UT THICKNESS scan of 4” xxh (qty#22} 180° return bends for baseline thickness.
Mark amny readings which are bellow mill tolerance of 12.5%. Take 10 readings on each bend and report
the lowest and avg thickness. The lowest area of the hend is typically the extrados where most of the
statistics are considered.

110536 0.686 4" 0.674 0.084 0.690 0.096
110636 0.222 4" 0.674 0.084 0.590 —(.368
110636 0.709 4" 0.674 0.084 0.590 0.119
110536 0.708 4" 0.674 0.084 0.580 0.118
110536 0.695 4" 0.674 0.084 0.590 0.105
1135636 0.354 4" 0.674 0.084 0.590 ~0.236
1105636 0.669 4" 0.674 0.084 0.590 0.079
110536 0.236 4" 0.674 0.084 0.590 -0.354
110536 0.709 4" 0.674 0.084 0.550 0.119
110536 0.658 4" 0.674 0.084 0.550 0.068
110536 0.711 4" 0.674 0.084 0.580 0.121

* Customer to evaluate test results.

Inspection Limitation(s): n/a

Unit #: 500 _ Kilometers: 60 ﬁ?:sumables: SNT-TC-1A 1l
In: Out: Hrs: 3 C.GSB. Il
In: Out: Hrs: Al C.G.SB.# 7794
Parsonnel: ‘ SEiprature) .
Jonathan Anstey [am in full agreement with repart contents:
Client Represeniative: _k [T} EHEQ_—Q&A
=7
-
Edmanion  (780) 437-4747 Fort McMurray  (780) 743-1536 Cold Lake  (780) 594-1114 Mailing Address
Caigary  (403) 279-6121 Grande Pralie  (780) 532-2283 Red Deer  {403) 347-1742 5311.86 Street
Nisku  (780) 955-7616 High Level (780} 841-0470 Tulsa, OK  (918) 446-8773 Edmaontan, Albarta
Barrhead  (780) 674-3018 Lloydminster (780} 875-6455 Houston, TX (713} 722-7177 T6E 578

IRISNDT E-7C03E




- e . - ULTRASONIC RD04 - UT541
' _ : INSPECTION REPORT Page 2 of 2
Procedures: IRIS#4.2, ASME V SE.797.2 Job / P.O. #: IRISNDT #: 170386 Date: 3-Jun-13

Code; Cusomer Evaulation {Nominal-12.5%) Client: NWP Industries Inc
(Encana Spec) Location: Innisfail

Item Inspected: Return bends

Material: P1 Surface Condition: As Forged Heat Treatment: Not Applicable
Equipment: Krautkramer DMS 2 Mfg. S/N: 31087 Calibration Date; 23-Nov-12
Calibration Block(s): W[ Other[§ C.SL-BLOCK Transducer: SM | 023M25

Test Piece: 33335 Frequency ;:3':‘; g

Cable: Type: COAXIAL Length: 4' Crystal Size 375"

Dis. AMPL. Calibration: 0-1" Couplant: ECHOGEL Batch #: 1182
Transfer Loss Calibration: Direct Comparison: [T Other: [J TL: db
Reference Flaw Size: Back Wall Primary Reference Level: 80% FSH Reference Gain: 58 db
Lamination Shear Wave [[] Volumetric [] Thickness X Scan Methods: Contact A Immersion []

SCOPE#1: To perform UT THICKNESS scan of 4” xxh (qty#22) 180° return bends for baseline thickness.
Mark any readings which are bellow mill tolerance of 12.5%. Take 10 readings on each bend and report
the lowest and avg thickness. The lowest area of the bend is typically the extrados where most of the

tatisti idered

74 110536 | 0.717 0.743 4" 0.674 0.084 0.590 0.127

7h 1105636 0.724 Q.744 4" 0.674 0.084 0.590 0.134
76 110536 0.732 0.759 4" 0.674 0.084 0.550 0.142
77 110536 0.704 0.724 4" 0.674 £.084 0.590 0.114
78 110536 0.685 0.720 4" 0.674 0.084 0.580 - 0.095

110636 0.669 0.715 4" 0.674 0.084 0.580 0.079
1105636 0.712 0.728 4" 0.674 (0.084 0.580 0.122
110536 0.714 0.731 4" 0.674 0.084 0.580 0.124
1105636 0.698 0.729 4" 0.674 0.084 0.590 0.108
s 110536 0.268 0.704 4" 0.674 0.084 0.680 -0.322

34 110536 0.671 0.694 4" 0.674 0.084 0.590 0.081

B

* Customer to evalnate test results.

Inspection Limitation{s}: n/a

Unit #: 500 Kilometers: ﬁfc::sumables: Interpretation SNT-TC-14 ||
In: Out: Hrs: Jonathan Apst C.GSB I
In: Out: Hrs: 7 C.G.5.B.# 7794
Personnel: 3Slgnature)

} am in full agreement with report contents:

Client Representative: ,.Smm 1...::1_&:»—
=.

Jonathan Anstey

==
Edmonton {780} 437-4747 Fort McMuriay  {780) 743-1536 Cold Lake (780) 594-1114 Mailing Address
Calgary  (403) 279-6121 Grande Prairle  {780) 532-2283 Red Deer  (403) 347-1742 5311-86 Street
Nisku  (7BD} 955-7616 High Level  {780) B41-0470 Tulsa, OK  (818) 446-8773 Edmonton, Alberta
Barrhead  (7B0) 674-3018 Lloydminster  {780) 875-G455 Houslon, TX  (713) 722-7177 TEE 5TB

IRISNOT E-2001E




NWP Industries Inec.

DO NOT START CONSTRUCTION WITHOUT Al REVIEW EXAMINATION AND INSPECTION REPORT
REVISION NO.: ©
AIREVIEW: | "=== REVIEW DATE: 7 jussr 20/3

SERIAL NO AL 0880b-002- JOBNO.._DES0(- 00Z-A COIL TYPE: Y " @500 #RTT SPrsr Lon for 3.00m LH

DRAWING NO.: 085% 2 -4/._DWG. REVISION NO.. -8~ EXAMINATION ~ AND  INSPECTION  REPORT
| INITIATION BY: 4

Seq. liem  ° P Comments Q.C.L Date A'.:Ibmf;d Al Date Owner Date
1. Calculations In Flie L_a X Liz| # % 7.3
2 Release of App'd Dwag. ~ Le -\-- ( /'2, Coa ) % : N/
a. Heat Numbers - v 0 )
Recorded L2 [Saaniz + | KL JuLji7 wm

4, MTRs Checked

£

SETaIE G

WES. Checked

Claajz| - /gg\ JUL[1 7 2013

L-R S bhd * ;?;I §-7.43
‘ ) Weld ified 4
‘ 7 elders Q}JE’"__ ed . ,_L‘ Lo LR Fm(t)[ﬂ 3 -
B. | Thick Recorded [ 3
cknesses Recorde l—-Q-_ A_;ﬂ_;bg.).!!::

o, Fit-up Exam.ihaiiun(S) - Lﬁ S)Lb\ al A JuL b7 9013
. RYES . 1

10, | Impact Tests o

11. | Welds Examined Lz By, /3| H.,JUL L

12. | Welder .D. Checked Sienfd ¢ /5‘\:{’ JUC

13 Final External
Inspection

L2

[ Ry o | IR bawlel - N - | Je£17UD
| 1. | Other NDE. o |Hero e 301335715 ﬂ?’ )
7 TR LE 3k, 8/3 « | =i e

17. | PWHT ChartChecked |y LE Bl - —MIT*JUL 117 2013 %/ Ll VT3

18. | Hydrostalic Test Lok, Gaupa# _ . -

g L[Sz e ALJUL W8 | 2 esr)

19. | CRN Drawing R 7.1 l;-ﬁ_ g,ﬁ_b;h; R V2 713 - T

20. [NCR#. 1 ' - /

21, | Namepfate Stamping |- ° 7 L. S_Qulwng . A;&_ JUL 17 013

.| Dae Repa 520 2R TN R W

23. | Nameplate Installation

The Authorized Inspector shall be presented with the Examination and Inspection Report prior to construction so that he can designate
- additional inspection points and/or Hold Points. Any revisions shall be marked with a delta symbo] with revision number and described at the
bottom of this page.

* Denotes an A.l. Inspection Point  ** Denotes an A.l. Hold Point

WDOGHiles\NWP_Op_Man'\current\QCFOIndirectFiredHeaterCoilExamination&InspectionReportR 00.doc



NWP Industries Inc™ ' Website: www.nwp.ca
| PO Box 6280 Phone: (403) 227-4100

L 40317-60 Ave. : MWW

T4G 159 - - % [ndustries fnc. ™ Fax: {403) 2?74102
YDROSTATIC TEST AFFIDAVIT
_.Customer: Encana Corpaoration J10# D_B“BQE-OULA :
Project: Coil for 3.0mm Lineheater Project# e
Test Pressure: 7757 PSI . . Hold Time: 60 mins

Code Requirements: ASME B31.3 2012 edition

Al Personnel Advised of Test mSigns & Flagging Posted 2"

Prior to Filling — Fitting/Hoses & Component Meet Required Test Pressure
Sign-Off Supervisor: o~ Tester; L~ ' Date: 19/07/2013

Product Description:

Coil A and Coil B=7757 psj ‘ L

R B3

: . I i . . . .. \?-
50% Test Pressure Leak/Systems Checlk Completed . EH/ ) ' o

50% test=3879 psi - : . -~

Test Temperature; °F
Equipment Drained & Flushed to Prevent Freezing: Yes: Ef ‘ No: L]
 Start Time: ‘_ FinishTime: /'S5 < ..
040 AM & - ¥
Test Gauge Identification # Pressure Range’’: R Calibration Date
NWPG- 20000 - { 0-20000 PSI ag - AVGUST 2012
NWPG- 20000 - LCRE)Cy 0-20000 PS| -] §T". DEC - 2612
NWPG- . “PSI i :
NWPG- PSI K
NWPG- ‘ PSI . 0
NWPG- - PSI ]
NWPG- PSi 3
NWPG- Psl i
.
TestBy: <P e ndldd Lid—ey odr Date; 17/07/2013
NWP Representative: N F Date: 17/07/2013
Customer Representatziv@'ﬁ' Date:

s ~ REV 11 Npvember 13 2119
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Issuing Authority: Marvin J. {Ty)
' DeBelser/Dale Karg
Date of issue: November 13 2012

ABSA

FORM_NDE_001

N.D.E Reguirements

Industries [nc. ™

Rev Status: 2.1

WO R Rorinrooem o ptre

Client: Encana
Project: 4" Cojl — 3.0mm Lineheater

JO# 08806-002-A
Date: 25/06/2013

Piping: Pressure Vessel: [ Tank: [} Other:
O X-Ray 100% [ ] asME section VII-Uw-51
¥ I3 na Re
= Gamma Ray O [ ASME section vill-uw-52
L Ultrasonics D 25% Customer Speacification
ASME B31.3 NFS
L] Liquid Penetrant O 1o0%

] Magnetic Particle

D Accoustic Emission

__ Other(Define) Other (Specify)

[

Spot

] CSA WA7.1/W59

DHarciness test Max 200 BHN

General Instructions:

Pi Material

Welder ID N
Shell-T=

“pe-T= 4" XXH

_.otal Welds Start shooting pke (first # is X-1)

Vessel /N NWP-08806-002-A

N e

R xR
Yo
q

Please use wire type iQi

Please MNote lacations of all indications on flms on reports

Please include O.F.0-5.0.D S.F.Con reports

Special Reguirements:
Buttweld Xray to be idemtified as X-#

Gap Shots to be identified as GS-#

Threaded Shots to be identified as XT-#

o

Shots Q_[Oou‘:\' Z«é 511,54’5

dentify on Envelope part of packape being shot ie, Coil, Piping, et

Flashes must contain: Customer, JO#, Spool ldentification, ¥ray number, Clock tape, Welder’s ID Symbol, Date

Mirk all indicated repairs on the project

NOTE:

Prepared By: Lance Raven

Encana Spec for Welded Piping-acceptance is zero root defects
Encana Spec is Zero Elongated Indications

Encana Spec for Socket Welds-acceptance is minimum 1/16" gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HT is a 5 Point Traverse

Date: 25/06/2013




TS e | .
INSPECTION REPORT Page 1 of 1
‘[\ ‘Exposure Device #: D5934 Source #: 889598 Jab / P.O. # 08806-002-A IRISNDT #: 167256 Date: 25-Jun-13
| cobaltso] IR192[1 X-Ray 1 EFSS: 155" Client: ENCANA C/O NWP
Film Brand: AGFA #Film/cassette: 1 Location: Innisfail, AB
Code: B31.3 NFS / Encana spec. Item Inspected: 4"COIL - 3.0MM LINE HEATER Natertal: P1
Fim# | Lo |Welder/IRISNDT|5.0.0. | OF.D. | # of | Work | Film Type and Location of Discontinuities  |(A)ccept
Thickn es; D Proc. {Inches [Inches |Exp.| Loc. | Type | (rejectable discontinuities in square brackets[]) |{R)eject
NWP-0BB05-002-A
X1 4"XXH N RT3A | 3.70 799 4 1 D5 A
X2 4"XXH u RT 3A | 3.70 .798 4 1 D5 A
X3 4"%XH N RT3A | 3.70 .798 4 1 b5 A
X4 T 4"XXH u RT3A | 3.70 799 4 1 D5 A
X5 4"XXH N RT3A | 370 | 799 | 4 1 D5 A
X6 4"XXH N RT3A | 3.70 799 4 1 D5 A
X7 4°XXH N RT3A | 3.70 | 799 | 4 1 D5 P@10.25 A
X8 UUEXXH ] N [RT3A | Ao | vee [ 4 |1 ToE [ . A
X9 4"XXH u RT 3A 3.70 799 4 1 D5 IC{flush) @ 6.25 A
X10 4"XXH N RT3A | 370 799 4 1 B5 A
X1 4"XXH N RT3A | 370 799 4 1 D& A
{-"' v X12 4"XXH u RT3A | 370 | 799 | 4 1 D5 A
Number of Radfation Barrier Warning Signs Erected: Number of Radiation Barrier Warning Signs Returned:
Work Location Legend: [1] Inside Fah. Shop [21 Yard/Lay-down Area 3] Piping/Modular Fab. Area [4] N/A {Other)
Tty (8907 seommammat | GLERS.T o mmmmmnr 6 Mo
12,27, 8, - - Crac - Hallo - ove
Dauble Wall Eﬁ-??r;& iea oFD, = Eg}fcﬁg ;rl?nﬂ} ;)Duftﬁ sida af E; - ngg:]s;;ve Penairation |g - rsqzc;nmm?: Panaration MA - Mi:;llgnm;nl
Unit: 677 ilomelers:  SEE Film Craantily: ﬂ'é‘i’é”é‘)f}'éﬂf‘“ SNTTC1A I
In: Out Hrs: TS (Frint cesa _I(ILHEI)‘
In: out: Hrs: ﬂ
48 (2% x81%) D5 ——
persome: Cnt Reptasertative:
JEFF BAJEMA,  ADAM BIRCH ngm::' " (Peini) P ,/ /
repart contents i 7 /

_— == 7/

5311 - 16 Gireet Edmanion, Alberta, THE 578 Phane: (7803 437-2022 Fax: (100} 435-1436

Callgary {403} 270-01:1 Cold Loke (780) £25-5105 Baer Park, TX (2B1) 4TE-4444
Livyckninstar (780) B75-6455 Fort Mchurray (700) 743-1538 Mairix.Houslon, TX 713 722.1177
Bartinad (7B0) 674-3018 Red Oear {403} 347-1742 Tulsa, OK (D18) 446-8773
Niskt (780) D55-7618

IRISNDT E-2

CUSTOMER COPY



: : RADIOGRAPHIC RD16 - RT571
' INSPECTION REPORT Page 1 of 1
Exposure Device #: 05834 Source #: 88959B Job ! P.O. #: 08806-002-A  IRISNDT#: 170340 Bate: 26-Jun-13
Cobalt60[] IR192[K] X-Ray[] EFSS: 155" Client: ENCANA C/O NWP
Film Brand: AGFA #Film/cassette: 1 Location: Innisfail, AB
Code: B31,3 NFS / Encana spec. Item Inspected: 4"COIL - 3.0MM LINE HEATER Material: P1
il & Losciazt?t:m Welder [IRISNDT} 5.0.D. | 0.F.D. | # of | Work | Fitm Type and Location of Discontinuities  [(A)ccept
Thlcknesls iD Proc. |Inches|Inches {Exp.| Loc. | Type | (rejectable discontinuities in square brackets [} [{R)eject
NVVP-08806-002-A
X13 4"XXH N RT3A | 370 799 4 1 D5 A
X4 A"XXH N RT3A | 370 799 4 1 D& A
Xi5 4"XXH N RT3A | 470 798 4 1 D5 A
X16 4"XXH N RT3A | 370 798 4 1 D5 A
Number of Radiation Barrier Warning Sians Erected: Number of Radiation Barrier Warning Signs Returned:
Work Location Legend: [1} Inside Fab. Shop [2] YardiLay-down Area {3] Piping/Modular Fab. Area [4] N/A (Other)
IRIS Procedurs; _ AB - Arc B EUC - External Undercut I - Intamal C it
Slnglar\l:\.'c:ll E;?msura: 5.0D.= Source-to-objact distance {0) BT - Bumm ";hmr:ugh UG - 1m::-:1§ Unr::leﬁr::?.l-; LF - Lna:Jr(ns! Fu.?;zﬁw Y
RT1,2,2A.6,7 _ CK - Crack HB - Hollow Bead LG - Low Coval
Double Wall Exposure QFp.= E::ji::;ﬁ fﬁ:lt:nm(sjnurce sica of EP - Exriass]va Panelration P - In?:o?nhzle?: Penetralion MA - Mlsatignmgnl
RT 3,3A,4.5,8 P - Porosily 5 - Slap
i interpratation by:
Uni¥: 677 filometers:  SEE Film Quantity: JEFF BAJEMA SNT-TCHA 1)
C.G.8.B. Il
In: out: Hrs: _TS " “Levell
- B 10853
In; Oui; Hrs; -
" g a 6 | (2%xB8%) | D5 // y
Parsonnel: {Signatura)
Client Rapresenialive:
JEFF BAJEMA,  JEFF WHYTE {Print) /
1 am In ful 27}
agresment wilh g / -~
rapori contenls 4’
(/L7 1.
b A = f LN
= /
5311 — &4 Sireel Edmanton, Alberia, T8E 5T0 Phona: {760) 437-2022 Fax: (780) 438-1426
Calgary (403) 2798121 Cald Loke (780) 526-B105 Deer Park, TX {28t} 4704444
Lloydmlsstar a0y 0756455 Fort McMurmay [780) 743-1538 Matrix, Houston, 7X {713} 722-1177
Barrhond {700) 574-20%0 Red Dear (407) 347-1742 Tulsa, QK {918} 446-0773 M
Hisku {7li0) BE5-Ta18

CUSTOMER COPY

IRISNDT E-2G04N



Issuing Authority: Miarvin J. (Ty)
DeBelser/Dale Karg

Date of Issue: November 13 2012 MW
. t i Wiy

Rev Status: 2.1 industries the. ™

ABSA

FORM_NDE_001

N.D.E Requirements

W E Rasniramaonts

Client: Encana JO# 08806-002-A
Project: 4" Coil —3.0mm Lineheater Date: 11/07/2013
Piping: Pressure Vessel: [] Tank: [ Other:
O X-Ray 100% (L] ASME Section Vill-Uw-51
®  GammaRay O Fu [ ASME Section vil-uw-52
O Ultrasonics [ 25% Customer Specification
L] Liquid Penetrant ] 10% ASME B3L.3 NFS

___ Other{Define}
O] Magnetic Particle

Other (Specify)

D Accoustic Emission {:] Spot
DHardness test Max 200 BHN C] CSA W47, 1/W5

General Instructions: Vesset S/N NWP-08806-002-A
P1 Material
WelderiD N, 5, L W78, L
Shell-T= QN
..... 'pe_T: 41! XXH ? N
< otal Welds Continue shooting plg (first # is X-17)

05,1
Flease use wire type iG ‘ N
Please Note Jocations of all indications on films on reparts
Piease include 0 F.0-5.0.0 5.F.D onreparts y A N
Special Requirements; Shots 16 3 S:\'—

Buttweld Aray to be identified as X-it

Gap Shots to be identified as G5-#

Threaded Shots te be identified as XT-4

Identify on Envelope part of package being shet ie, Coll, Piping, ect.

15,L
g N

Flashas must contain: Customer, J0#, Spoo! Identification, Xray number, Clock tape, Weidar's 1D Symbol, Date (D S’ L=

Mark all indicated repairs on the groject

NOTE:  Encana Spec for Welded Piping-acceptance Is zero root defects
Encana Spec is Zero Elongated Indications
Encana Spec for Socket Welds-acceptance is minimum 1/16" gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HT is a 5 Point Traverse

7
2851
TN

EIEN!
N

Prepared By: Lance Raven Date: 11/07/2013

e

LN




e Exposure Device #: D5934

IRISNIDT

RADIOGRAPHIC
INSPECTION REPORT

RD16 - RT594

Page 1 of 1

Source #: 8589598
EFSS: 155"
#Film/cassette: 1

Cobalteo[] IR192[X] X-Ray[]
Film Brand: AGFA
Code: ASME B31.3 NFS/Encana spec.

Jobh I P.Q. #: 08806-002-A
Client:
L.ocation:

ltem Inspected:

IRISNDT # 167303 Date: 11-Jul-13
ENCANA C/O NWP
INNISFAIL, AB

4" COIL - 3.0MM LINE HEATER Material: P1

Film # Lo?::azt?clm Welder |IRISNDT| S.0.D. | O.F.D. | # of | Work | Film ) Type an‘d Loc_atip_n of Discontinuities (A}cc.:ept
Thlcknesls D Proc. |[Inches |Inches [Exp.| Loc. | Type | (rejectable discontinuities in square brackets[]) |(R)eject

X17 4"XXH 51 RT3A | 3.70 799 4 1 D5 A
X18 4"XXH N RT3A | 370 | .799 | 4 1 D5 IC{flush) @ 0.5 A
X19 4"XXH N RT3A | 3.70 | 799 | 4 1 D5 A
X20 4"XXH 5L | RT3A | 370 | 799 | 4 1 D5 A
x21 4"XXH N RT3A | 370 | 799 | 4 1 D5 A
X22 4"XXH N RT3A | 3.70 | .799 | 4 1 D5 A
x23 4"XXH 5L | RT3A | 3.70 | 799 | 4 1 D5 A
X24 C4XXH | 5L | RT3A [ 370 | 799 | 4 | 1 | D5 A
X25 4"XXH N RT3A | 3.70 799 4 1 D5 A
X26 4"XXH 5L RT3A | 3.70 799 4 1 D5 flush @ 6 A
X27 4"XXH N RT3A | 3.70 | .799 4 1 b5 S5@12.75 (inclusion - non linear) A
X28 4"XXH 5L RT3A | 3.70 799 4 1 D& A
X289 4"XXH N RT3A | 3.70 798 4 1 b5 root profile @ 12.25-13 A
X30 4"XXH N RT3A | 370 | .799 | 4 1 D5 A
X31 4"XXH N RT3A | 370 | 799 | 4 1 b5 root profile @ 9.5 A
X32 4"XXH N RT3A | 3.70 | 799 | 4 1 D5 IC({flush) @ 12 A

Number of Radiation Barrier Warning Signs Erected: 2-spool Number of Radiation Barrier Warning Signs Returned: 2-spool

Work Location Legend: [1] Inside Fab. Shop [2] Yard/Lay-down Area [3] Piping/Madular Fah. Area [4] NiA (Other)

IRIS Procadure: _ . AB - Arc Bums EUC - External Undercut IC - Internat Concavity
Singls Wall Exposure: S0.0.-  Source-lo-object distance (D) BT - Bum Through UG - Intermal Undarcut LF - Lach of Fusion
RT1,.2,2A,6,7 _ CK - Grack HB - Holiow Bead LC - Low Cover
Double Walt Exposura G.FD. = Eﬁiﬁz fﬁr]amm(g;:ur:a sida of EP - Excesslve Panstration {P - Incomplate Penalration MA - Misallgnmenl
RT 3,3A, 4,58 P - Porosily S - Slag
Inferpratation by;
Unit¥: 677 illomelers: SEE Fiim Quantity: JEFF BAJEMA SNT-TC-4A I
C.G.5.8. 1l
In: Out: Hrs: _TS {Printy / {Laval)
3 1 2 2 8. # 10863
In: Out: Hrs: 84 (2% x8%) b5 " —
S ——— il e
Farsonnel: 5
dnfasantative:
JEFF BAJEMA,  JEFF WHYTE {Print}
I am in full e /7
agreamant with /
rapori conlents ;
(Sign) p / l,
IV
A=
%311 - A0 Streal Edmenion, Aiberia, TGE 5T8 Phone: (760} 437-2022 Fax: (750) 438-1430
Calgary {403} 276-8121 Cuold Laky (7B0) 026-6105 Decr Park, TX (281} 476-4444
Lloydminsier {7B0} B75-B455 Fort McMumay (YbO) 743.1538 Malzix,Houslon, TX My rz22- 177
Banthead (780} B74-3018 Rl Deer (403) 3471742 Tulsa, OK {818} 448-8773
Nisku [7ED} B45-7615

h

IRISNDT E-2004N

BRANCH COPY



Issuing Authority: Marvin L. (Ty) ABSA

DeBelser/Dale Karg

Date of Issue: March 30 2012 MWW FORIM_NDE_00O1

Rev Status: 2.0 Industries Inc. ™ N.D.E Requirements

N.D.E Requirements

10# 08806-002-A

Client: Encana
Project: 4" Coil — 3.0 mm Lineheater after PWHT Date: 17/07/2013
Piping: Pressure Vessel: [ Tank: O Other:
£ X-Ray O 100% 00 ASME Section VIIl-UW-51
] Gamma Ray 3 Full £J ASME Section Vill-Uw-52
O Ultrasonics 3 25% ‘ #  Customer Specification
T Liguid Penetrant B & 10% ASME B31.3 NFs
O Magretic Particle Other{Define} Other (Specify)
£ Accoustic Emission 1 Spot 0 Customer Spec
O CSA W47.1/W59

EHardness test Max 200 BHN o ReAWALLWSS

General Instructions: Vessel 5/N NWP - 08806 - 002 - A

. Material
[ A SELYRENE 155,157,185

Welder 1D N, L5
Shell-T=

Pipe-T= 4" XXH P2 TGN L (R L P LRV N T
Total Welds HTx6 bw { Start with HT-1 ). All after post weld heat treat,

IR 53 460, !
Please use wire type iQi S -.)(_m ! NOISYSE Gl. t}"}_, ltfl_
Please Note lecations of aif indications on films on reports '
Pigase inciuda 0:F,0:5.0.D 5,F.0 on reports

Y Y-I17,530 148, 148, 16% 1811433
152,08

Special Requiremants: Shats 6

Bultweid Xray to be identilied as X-# _ AN 155, G i6L
Gap Shots to be identified as G5-it i
Threaded Shots to be identified as XT-#
tdentify on Envelope part of package heing shot ie. Coil, Piping, ect,
Flashes must contain: Custemer, i04, Spool Identification, Xray number, Clock tape, Welder's 1D Symbal, PDate S §52, (M 155,428, (VAP
Mark all indicated repairs on the project 6 X“‘)\& ’L-g‘b 155 ! !
NOTE: Encana Spec for Welded Piping-acceptance is zero UC and Zerp P
Encana Spec for Socket Weids-accaptance ls minimum 1/16" gap
Ercana Spac for Threaded Plping- acceptance Is 7 threads engaged
HT is & 5 Paint Traverse

W
co

Prepared By: Tom Ewashen Date: 17/07/2013



IR 1S DT
_ INSPECTION REPORT Page 1 of 1

. Procedures: HT-2 RIS Procedure#9 {sec 10.0) Job / P.O. #: JO#0BB06-002-A IRISNDT #: 167300 Date: 17-Jul-13
Code: ASME B31.3NFS Client: NWP (Encana)
Acceptance / Rejection Criteria: Encana spec Location: innisfail
Min. Hardness: eng review Max. Hardness: 200bhn | Item Inspected: 3.0mm Lineheater after PWHT

Material Type: P1 Surface Condition: BUFFED GRIT#50 Heat Treatment: After PWHT

Equipment: GE [nspection Tech (MIC-10) IRISNDT #:; 45049 Calibration Date; 7-Nov-12

Calibration Block(s): 130,151,170,200 Brinell Bars

Hardness Scaie Readings: Rockwell BTl Rockwell C[J  Vickers [ Brinell ¥

[tem Cormponent Identification and Location of Reading Bg:” Imp;::ts;::’ B'_;;I:de:,: eigr HE{",FSITJ?:S ((1;))(; (J::cl:)tt
JO708806-002-A, Welded piping-3.0mm Lineheater
Parent HAZ WELD HAZ Parent

HT# Xrayd#

1 X-15, Welder:N, 4"XXH 152 138 158 157 155 A
2 X-4, Welder:N, 4"XXH 141 152 158 129 134 A
3 %14, WelderN, 4"XXH Coas1| 183 | 1,2 L 142 | 142 A
4 X7, Welder5&L, 4"XXH 148 148 ]5(5@ ‘121 123 A
5 X-13, Welder:N, 4"XXH 155 149 161 152 158 A
6 X-26, WelderL&5, 4 XXH 152 141 155 125 122 A

Remarks:

NOTE: When testing weldments the precise location of the test must be clearly identified i.e. Parent Material or Heat Affected Zone or Weld.

Unit #: 361 Kilometres: Consumables: Technician:
AVG OF 5HITS PER focation, JONATH
In: Out: Hrs: 7511 | avg reading 3-5 hits for location. s
In: Out: Hrs: TS (Signalurer
Personnel; I am in full agreement with rg ts:
Jonathan Anstey, Derek Lofstrom # of Hits: 30 hits i .
Client Representative: / .
7
Edmonton  {7BO) 437-4747 Fort McMurray  (78Q) 743-1536 Cold Lake  (780) 594-1114 Mailing Address
Calgary  {403) 279-6121 Grande Pralrle  (780) 532-2283 Red Deer  (4D3) 347-1742 §311-86 Street
Nisku (780} 955-7616 High Level (780} 841-0470 Tulsa, QK (918) 446-8773 Edmonton, Alberta
Barrhead {780} 674-3018 Lioydminster (780} 875-6455 Houstan, TX  (713) 7227177 TGE 578

IRISNDT E-2013E




HEAT TREATMENT REQUIREMENTS

i Serial#: NWP-08806-002-A PO# 713473
JOB NO.: 08806-002-A CUSTOMER: EnCana Corporation DATE: July 16 2013
COMPONENT DESCRIPTION: 3.0 ram btu/hr Line Heater Coil
DWG, NO, AND LINE NO, DIAMETER THICKNESS MATERIAL LENGTH WEIGHT

08562-4 HEV 0 - Coil A 4" NP3 XXH 5A-333-6 294.875 6356

Cail B 4" NPS XXH SA-333-6 204 875 3930
Total: 10286 lbs
TYPE OF HEAT TREATMENT: PRESSURE VESSEL or Process Piping STRESS RELIEVE P1 and Materials
'HEATING
Temperature to be raised from 800°F (427°C} to 1150°F (§21°C) at a maximum rale of 400 °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)

HCLDING

Temperature to be held in range of 1150F to 1175°F for 60 minutes.

[Holding time to be determined by Table UCS-56 for Nominal Thickness as spacified in UW-40(0]

COOLING
Temperature to be lowered from 1150°F (621°C} to BO0°F (427°C} at a maximurm rate of 500 °F
{ °C ) per hour, NOTE: THIS VALUE MUST NEVER EXCEED 500°F (260°C ) PER HOUR.

[Calcutated rate = 500 degrees F/hr. (260 degrees C/hr.} Divided by the maximum metal thickness of the shell or head
plate in inches)

From BOO°F {427°C ) items may be cooled in siill alr.
Additional Requirements:

O Jab number and description required on heat treatment charis along with the operator's signature & date.

O 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 shail
be made for thermocouple placement at bottorn, centre and top of the furnace charge in accordance with the
ASME Code.

(] During the heating period, there shall not be a greater variation in temperature throughout the portion of the
vessel being heated than 250 F {121° C) within any 15 fi. (4.6 m) intarval of length, An adequate number of
thermocouples must be used to ensure this Code reguirement is met.

O During the holding period, there shall not be a greater difference than 150° F (66" C) betwaen the highest and
lowest temperature throughout the portion of the vessel being heat treated, except where the range is further
lirited by these instructions.

O If Capacitor Discharge welding is used to atiach thermocouples an ASME Code Section IX Welding Procedurs
Specification is required (WPS qualiitcation 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 Voltage ® = W-Sec.]

0 The method of therm;aé?mrﬂé removal shall not damage the heat treated itemn.
Q.C. Inspector Signature m : _ rmdme ——S‘-“k"::) \7J RovS.
Thermocouple Attachment/Methoci: JCAPACITOR  DISCHARGE Location (s} ©On Coil. Top West End,, Middle, i

Furnace Heat Number B F32-13 - 425 fltiom Fust End

Furnace Operator Signature ( Qdm \ ae“gr/,?‘ Date: J¢J lv 16“"/’13

Form Prepared by: Kasha Fox Date: July 122013

VidegMile\QC ManualetPWHT Forma\PWHT by Ovan Batel32' Oven July 18 203108808-001-A - Coll
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R & R Stress Relieving Service Ltd.

Nislu: 2103 — 61 Street, TOE 7X8 Tel: (780) 955-7559 Fax: (780) 955-2903
Blackfalds: #13 Burbank Industrial Park Fel: (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 Lid,
TEST NUMBER: RRO513

DATE: May 10, 2013

DATE DUE: August 10, 2013

INSTRUMENT MFG: Chino
MODEL NUMBER:  AH-3725 N0O
SERIAL NUMBER:  AH-057C171
RECORDER NUMBER: IR-181

This instrument has been calibrated and it is within the manufacturers
specifications. :

REFERENCE STANDARDS

DIGI MITE 311600 S/N48430-5522 CERT DATE  Oct22/12

The calibration of all standards and ﬁeasuﬁng instruments used in the
calibration are traceable to the National Research Council of Canada in Ottawa
or to the National Bureau of Standards in Washington, D.C.

e

Shane Stimson

OILAND GAS % PETROCHEMICAL % POWER # PULPAND PAPER
INNOVATION ¥ QUALITY v+ EXPERIENCE



e e ~-F AT el R e T Nl S T I R (R T = T T T Y = YL N
ITEM AR DESCRIPTION MIR # ]LENGTH | QIY.§
1 - PS-100/COIL A - SEE SHEET 2 1§
2 . PS-101/COIL B - SEE SHEET 3 .
ALL WELDS BY 5 3 RRACKET-NAME-3 COIll NA.ME PLATE BRACKET SA36/44W 100512 1
4 COH2GYEE Coupling Half 2° 3M THRD SATO5N 3861 1
5 | COIL-NAMEPLATE-1 COIL NAME PLATE BLACK/SILVER DEEP ETCHED ]
4 PLABYA COILTRAY PLATE 1/4" SA36/44W K3261680 3
7 PLACYA COIL END PLATE 3/8" x 82" DIA. SA36/44W NW8427 1 3
- 294 7/8" =
(20—t} 77 68" e g el 48 34" .
[tL < f } i '{ﬂl)\
cora g ! ! ! )
| I
b2
[ A D P
=
I I
PS-1 - I I T T ™
1 1 L 7
COILE (C-Il_;__(.fi N~ ' ¥ D,
[T X ; r g
WPS-4
114 1-14 TYP
PLAN VIEW ( gt ;
ALE: 1
[FRONT WELDS BY L | '
{OTES
T, ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS
OTHERWISE SPECIFIED.
2. DIMENSIONS INCLUDE 178" ROCT GAP,
3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
4. CUT LENGTHS FOR PiPE ARE FOR REFERENCE ONLY.
5. COIL TO BE CLEANED REFORE SHIPMENT.
6. USE WELD PROCEDURE NWP-4 OR NWP-6 FOR ALL TACK WELDS.
7. HARDNESS TESTING - MAX 200 BNH 100% OF COIL BUTTWELD.
SEE WELD DETALL #5 TYP 9 ROLL WELDS TO BE NWP-6, POSITION WELDS TO BE NWP-4, REFERENCE
WELD DETAILS 1 &2.
WELD DETAIL #1 WELD DETAIL #2 WELD DETAIL #3 WELD DETAIL #5
a8
I 378
! }
. %, 77 i |
] NOTE 9 WPS NWP-$ WPS NWP-4
ISSUED FOR ENCANA CORPORATION
As B u L CON STR TI LINEHEATER PACKAGE
08562-6 | BATH ASSEMBLY I T - - 3.0 MMBTU/HR
SIGNED: i . &
e 5D ASENALY N ‘ INDUSTRIES ING c/w 4" 2500# RTJ SPLIT COILS |
L. DATE Totol olfiekd supply. COIL ASSEMBLY
08562-28 | PIPING ASSEMBLY 6 |ocT2nz] vw i &4 ﬁ‘L ISSUED FOR CONSTRUCTION _ P.O. BOX 4280, INNISFAIL, AB T4C 159 [pwiN: YW e ol
08562-2A | WELDED PIPING A locrosnz| vw v ISSUED FOR APPROVAL “EM—S—M PH: 1403) 227-4100 FAX: [403) 2274102 1" ate: OCT 05712 pA§LY 29 ]
} DOCUMENT NO. . . Y THIS DRAWING IS PROFERTY OF NWF INDUSTRIES INC, —
— DE:'CRIFTION REV | DA BY | CHK | APP sne: NP 08%06-po2- WD NAYROTHE KFFODICED WIkOL FERASION SCALE:  1:40 oW B88a2:
T S Y R T 0 T T T L s 1 7 W i M T T W%_mm%_d—mm Cal=3 L



kasha
Text Box
ALL WELDS BY 5

kasha
Callout
FRONT WELDS BY L

kasha
AS BUILT
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DESCRIPTION

m—mm——_-mmmﬁﬂm

- etgtr e on
TR # [LENGTH

= L L% i
ITEM PART # QTY.E
" FLA4FXXHBF FLANGE 4* 2500 ANSI SCH XXH RTJWN SA350-LF2-CL1 555295 2
12 PIF3XXHB PIPE 4" SCH. XXH $A333-GRé 1212575 1251 1/4"] 1 E
13 PIPAXXHE PIPE 4" SCH. XXH SA333-GRé 1212575  |22& 172 1
" - 226.25"
SEE WELD DETAIL #1 TYP 14 PIP4XXHB PIPE 4" SCH. X)H SA333-GRé 1212575 |234 3/4° 1 P226.25
15 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1212575 |234 3/4"| 1 &
14 PIP4XXHB PIFE 4" SCH. XXH SA333-GRé 1212575 243" 1 E234.50"
17 PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 1951 1/4"| } E259.75"
18 PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 1257 174" 1 242.75"
19 PIP4XXHE PIPF 4" SCH. XXH SA333-GRé 1212575  |25% 1/#') 1 251"
20 | PIPAXXHB PIPE 4" SCH. XXH SA333-GRé 1212575 | A% | 1 Rersisne
2t | PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1210575 | Fioe | 1
22 RETALXXHGD Retum 180 Deg 4" LR §/XXH BW SA420WPLé 110536 -]
PS-100/COIL A '
ISOMETRIC VIEW
ALE; 1:40
¢ mer—" PS-100/COIL A
ORIE ON YIEW
INLET SCALE: 1:25 % f’i mw
RIGINAL |
ss&%&ce ' ot i
]
P8-100/COIL A DESIGN DATA
OUTLET | RN 7 yi / 520 TN\ urs 21 DESIGN AND FABRICATE TQ:] ANSI/ASME 831.3 NFS 2010 EDION
/ F4 Ok - CLIENT SPECEICATION:] ECA-PVF-S03 REV O SPEC vk FA®Y §2- /
uT-78 Fd UX4HT2 DESIGN PRESSURE: | 5171 PSI
(l T / T 15 MAX. DESIGN METAL TEMPERATURE:[ 200°F =
- R N UL MiN, DESIGGN METAL TEMPERATURE:| 20°F
— ) 13 JMPACT TEST:| EXEMPT PER TABLE 323.2.2 COLUMN A
JT-66 ( RADIOGRAPHY; | 100%
@ %7 UT-41 14 OTHER NDE:| SEENOTE 7 | ¢ S 5, wofoi foo
A D\® POST WELD HEAT TREATMENT:| 1150°F +36%F FOR THOUR MIN.
¢ AR . 1\ N X2z 16 HYDROSTATIC TEST PRESSURE:| 7757 PSIG
UT-44 CORROSION ALLOWANCE: 1/16" =
=== \ "\ ‘\ NX-10 1) ut- 18 PRE-HEAT:| 50°F
>-~f i ) WEKGHT EMPTY:| 6356 LBS :
N X-3 1%
@__———C(L \\ i “ e i WEIGHT FULL:| 7113185
uT-53 T N X-3T 1 A — — T 17 CAPACITY:] 122 CUFT
i i ) SURFACE AREA:| 264 SQ FT
INLET | | INX:14 Y ¥ t 1 Td UT-45 20 QUALTY CONTROL PROGRAM:| AGIP-1253
WELDING PROCEDURE REGISTRATION NO.J| 1604.2 ;
o WELD PROCEDURES:| NWP—4, NWP-4
0 @ . @ SERVICE:| HYDROCARBONS k
SEE WELD CRN NO.y P9417.213
DETAIL #2 TYP ﬁﬁ; DESIGN REGISTRATION DRAWINGS:{ BDD-400A REV] '
REFERENCE CALCULATIONS: BDD-400A REVA4 )
SSUED FOR ENCANA CORPORATION :
As ] CONSTRU Ti LINEHEATER PACKAGE
s BUILT . i
3 & ATH ASSEMBLY SIGNED: | | “
Ty N L O c/w 4 25004 RTJSPLIT COLLS
e 1 DATE: Total olifield supply- COIL ASSEMBLY Pl
08562-28 | WELDED PIPING 0 |ocraz| vw .Q_&ﬂ/’ 1SSUED FOR CONSTRUCTION B — A P.O. BOX 4280, INNBFAIL, AB T45 187 [ Dwn: vw CHK: <& AFP:
0B562-2A | WELDED FIFING A | ocrosnz| ww ISSUED FOR APPROVAL wal\‘wg 6 o o 2 PH: [403) 227-4100 FAX: {403) 227:02 pate: OCT05/12| cAGET 79 201
DOCUMENT NO. . - THIS DRAWING IS PROPERTY OF NWP INDUSTREES INC., .
E DESCRIPTION REV| DATE | BY | CHK | APP $IN: O B0b 0o | R D Ce) WTLOU PERRSION, | SCALE: 1140 DWG: DB562-4
- REFERENCE DRAWINGS BION 1HIS DRAWING MUST B¢ RETURNED UPON REGUEST. [ SHEET: 20F 4 -
AT SR N T LA R B T R R I T e R 5 T e B T S T s N T s S e At T N T, s e

68806


kasha
AS BUILT


o T S —r

e e a3

SEE WELD DETAIL #1 TYP

iNLET

ISOMETHIE ViEW

SCALE: T:16

SEE WELD

DETAL #2TYP

QUTLET

e o Ja SO0, Sogre Ae — - - a® g

T e i BRI Y ViR ¥ | LENGTH [T,
31 FLA4FXXHBF FLANGE 4" 2500 ANSISCH XXH RTJWN SA350-LF2-CLI 555295 2
32 PiP4XXHE PIPE 4" SCH. XXH SA333-GRé 1223806 226 1/ i 243.5"
33 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1223806 243" 1 f234.5"
34 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1212575 251 144" | 1 £259.75"
35 PIP4XXHB PIPE 4" SCH. XXH SA333-GRé 1223806 259 1 /2" 1 Z251"
36 PiP4XXHB PIPE 4" SCH, XXH SA333-GRé 1212575 | 262 3/16"| 1 279 3/16"
37 PIP4XO(HB PIPE 4" SCH. XXH SA333-GRé 1212575 |70 7116'] 1 278 15/16"
38 RETALXXHGD Retum 180 Deg 4" LR 5/X0(H BW SA420WPLé 110536 5

URIGINAL

PS-101/COIL B DESIGN DATA

DESISN AND FABRICATE TO!

ANSI/ASME B31.3 NFS 2010 EDON B

CLENT SPECIFICATION:

ECA-PVE-S-03 REV 0 SPEC Fhuk FARS Sfrvsete/iz

DESIGN PRESSURE:

5171 P3

MAX, DESIGN METAL TEMPERATURE:

200°F

MIN. DESIGN METAL TEMPERATURE:

20°F

I N X-13 HT-5

5.L X-23

WELD
SEQUENCE

IMPACT TEST:

EXEMPT PER TABLE 323,22 COLUMN A

RADIOGRAPHY:

100%

|

3

37

N X-8

OTHER NDE:

SEE NOLEJ.,H.‘: 49 uae foy /’zai'i

POST WELD HEAT TREATMENT:

UT-58

INLET

K

1150 F 256% FOR THOUR MIN.

HYDROSTATIC TEST PRESSURE:

7757 PSIG

5L X-24

CORROSION ALLOWANCE:

1416

PRE-HEAT:

S0°F

I) UT-65 35

LN X-5

o

UT-5

N X-25

a3

C

®

ENX-27 A

N X=11 |

X\ \
X

[NX16 AN

L5 X-26 HT-6

(3

PS-101/COILE

UT-43
) )

WHGHT EMPTY:

3%30 188

WEIGHT FULL:

32

4388 LBS

CAPACITY:

FTACUFT

SURFACE AREA:

35

®

140 S FY

QUALITY CONTRO!L PROGRAM:

AQIP-1253

el

WELDING PROCEDURE REGISTRATION NO.:

1604.2

WELD PROCEDURES:

NWP-4, NWP-$

SERVICE!

HYDROCARBONS

CRN NO.:

P-2417 213

DESIGN REGISTRATION DRAWINGS:

BDD-400A REV

REFERENCE CALCULATIONS

iyt

BDD-400A REV4

085624

BATH ASSEMBLY

ISSUED FOR

AS BUILT —

CONSTRUCTION

SIGNED:

08562-3

SKIL ASSEMBLY

DATE: JU ~ & 2&[3

0B562-2B

PIPING ASSEMBLY (4]

QCT 2212

J

[TISSUED FOR CONSTRUCTION

$806 -0027

08562-2A

WELDELD PIPING

A | OCTO5M12

\dil
v

18SSLIED FOR APPROVAL

&

IND 1ES INC
Total olifledd supply.

ENCANA CORPORATION
LINEHEATER PACKAGE

cfw 4" 2500# RTJ SPLIT COILS

3.0 MMBTU/HR

COIL ASSEMBLY

P.O. BOX 6280, INNISFAIL, AB T4G 159 [ pwn: vW

PH: {403) 227-4100° FAX: (403) 2274102 DATE: OCT 05/12

: DOCUMENT NO.

DESCRIPTION REV DATE

BY

CHK

sn: V. - 08 4 06-002A

THI DRAWING 1§ PROPERTY OF NWP INDUSTRIES INC. —
AND MAY NO! BE REPRODUCED WITHOUT PERMISSION, | SCALE: _ 1:40

e

S
s ;Wm T = 5.5 N TS K s e P | X XS

& SN T
= B ey o e — R s e STy Ebe i Dt = o

THIS DRAWRNG MUST BE RETURNED UPQNREQUESL. | SHEET: 3 OF4
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kasha
AS BUILT


41 | PLACBA4BAA PLATE 3/8" x 84" x 84™ SA36/44W 1 1
42 | PLAB7294A PLATE 174° x 72" % 96" SA34/44W 3 3
MAY NOT EXACTLY AS SHOWN P 7 7
T e PLATE (2)
h\ e - )
© O O
, O ORuE
O di =
= O
. O O O O C.
N0 0 O d
_ - _ H
NESTING PROGRAM
MAY NOT EXACTLY AS SHOWN 08352 -CHC QTY OF PARIS PER 1/4" SHFET
3/8" PEJRTE—\ SCALE: 1:32
:
84"
]
1
ull
CNC F PARTS PER 3/8" SHEEi GR’G,N é L
ALE: 13 ;
B 5 B ISSUED FOR = S\ ENCANA CORPORATION
i CONSTR TI [INEHEATER PACKAGE
E AS BUILT 3.0 MMBTU/HR
085626 | BATH ASSEMBLY SIGNED: | - ciw 4 25004 RTJ SPLIT CORLS
¥ 085623 | SKID ASSEMBLY o DATE: 3 Total olfeld supplY. COIl. ASSEMBLY
08562:28 | PIPING ASSEMBLY o |ocr2nzl vw | 2] # R 5SUED FOR CONSTRUCTION ‘8 8 0 6 - 0 0 ZJ PF}'%O{.“%SO}X 2%29&6%”?&‘% 43355} ;;;3_411352 DWN: VW CHK: APP
08562-2A | WELDED PIPING A | ocTosnz] vw 7 'issuED ror APPROVAL i 7 2 . — os‘pr s DATE: GCT 05/12| DAY HEE:
DOCUMENT NO. DESCRIPTION REV | DATE BY | CHK | APP . NP 0880000 AR S AEPRODUCED WITHOWT P%ﬁgﬁ. SCALE: 1:¢6
2 T T e TS THIS DRAWING MUST BE RETURNED UPON . I'SHEET. 40F 4
Sl ek : - P! INGS.:mn"Mafcmaf.am@mwymwmm%"ﬁ%h;i‘Mm#mMﬂmmﬂrmww L O T 5 A T A A 5 2 Y L M Y P W .


kasha
AS BUILT


5] 1L #1 WELD DETAIL #32

SEE WELD DETAIL #Z TYP

WPS NWP-A4 WPS NWP-4
|
|
i
ISOMETRIC VIEW
ALE: 1:8
. TO PS-100 COML A INLET

OIES

_ALL DIMENSIONS SHALL HAVE A TOLERANCE OF 11/8" UNLESS

QOTHERWISE SPECIFIED.

2, DIMENSIONS INCLUDE 1/8" ROOT GAP,
3, ALL BOLT HOLES STRADDLE COMMON CENTER LINE,
4. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO

! ADJUST PIPE LENGTHS AS REQUIRED,
. B13/16 ) 5. HARDNESS TESTING - MAX 200 BNH 10%.
. DESIGN DATA

1 LINE NUMBER: | PF-4"-l-XXHBD-100
CLENT SPECIFICATION:] ENCANA FAB
DESIGN & FABRICATE TO:| ANSIZASME B31.3 NFS 2010 EDTON
| DESIGN PRESSURE: | 5171 PSIG
[E g] MAXIMUM DESIGN TEMPERATURE: | 200°F
MINIMUM DESIGN TEMPERATURE; | -4% 'F
SERVICE:| HYDROCARBONS

e N Y L T T

| , HYDROSTATIC TEST PRESSURE: | 7757 PSIG p
: - 53 5/16"REF . RADIOGRAPHY: | 100% X
OTHER NDE:| SEE NOTE &
POST WELD HEAT TREATMENT: | 1150°F TO 1175°F FOR THR MIN.
T VIEW CORROSION ALLOWANCE: | 1/14" i
SCALE 18 Q.C. PROGRAM NO.: | AQP-1253 '
WELDING PROCEDURE REGISTRATION NO.: | WP-1404.2 '
LH.7224.BARE| WELDED BATH ASSEMBLY ISSUED FOR @‘\ ENCANA CORPORATION |
LH-PH-7224-1| PREHEAT PIPING CONSTRU TIO ) - HNEHEATER PACKAGE— ¢
F LHLAD-72 | LADDER ASSEMBLY , - 3.0 MMBTU
LE-FIRSTK-24-2) WELDED FIRETUBE 7 STACK ASSEMBLY SIGNED: INDUSTRIES INC c/w 4°2500# RTJ SPUT COILS
08562-6 | SKID, SHELL, LADDER, PREHEAT PIPING ASSEMBLY DATE: Total olifietd supply. : WELDED PIFING
f 08562-3/085¢2-4]_SKID ASSEMBLY / COIL ASSEMBLY | o 8806 -0 T B 100 FAX: (408 Tiriaion |2 v L. AT,
| 08562/08562-1 | GA / PaD o | octosnz] vw | b @ﬂ//sssuso FOR CONSTRUGTION : ' = DAIE OCTD2 pARBY 13 2017 oAt
DOCUMENT NO. DESCRIPTION T PP SN —_ THIS DRAWING IS PROPERTY OF NWF DU . [scale: 18
ESCRIPTIO REV| DATE | BY | CHK | APP AND MAY NOT B REPRODUCED WITHOU] PERMISSION. DWG: 08562-2A
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ITEM PART # DESCRIPTION MIR # | LENGTH Qnﬁ

101 | FLA2FXXHBF FLANGE 2" 2500 ANSI SCH XXH RTJWN SA350-LF2-CL1 4510829 1 &

102 | FLA4FXXHBF FLANGE 4* 2500 ANSI SCH XXH RTJWN SA350-LF2-CL1 555295 ?E

103 PIP4XXHB PIPE 4” SCH XXH SA333-6 HA1043  [293/18'] 1 R

104 | TEEA2YXXHGD TEE REDUCING 4" x 2" SCH XXH BW 5A420-WPLS 2X519 1 g

(W X-12 HT-3 | r
I N H 813114
L ’ i]\
W X-13
W X-13 | EY
SOMEIRIC VIEW
LE: 1.8
s 41 174" et 12 17168 ———=
- 535016 -~
FRONT VIEW
SCALE 1B
LH-7224-BARE| WELDED BATH ASSEMBLY 5
|SSUED FOR s ENCANA CORPORATION
LH-PH-7224-1 | PREHEAT PIPING . LINEHEATER PACKAGE
LH-LAD-72 | LADDER ASSEMBLY CONSTRUCT] 3.0 MMBTU
¥ LH-FIRSTK-24-2f WELDED FIRETUBE / STACK ASSEMBLY SGNED: Mw—'P 250
i o — cfw 4"-2500# RTJ SPUT COILS .
08562-6 | SKID, SHELL, LADDER, PREHEAT PIPING ASSEMBLY DATE m - HM] g:tgxu gﬂiiﬁiﬁf&. WELDED PIPING .
0B562-3/0BSS24 SKID ASSEMBLY / CO 21 It '
e | G 4 LRNA - 0024 50 on st il a8 1o i [NV Toh B s
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1 SPOOL ]
PF-4"-FXXHBD-101

_ SPCOL 2
48" PE-4"-+XXHBD-103

i

LMIM .

8338 -

.

PLAN VIEW
SCALE: 1:1

SEE WELD DETAHL #2 TYP

SEE WELD DETIAL #1 TYP

IS RIC VIEW
ALE: 1116

SPQOL 2
PF-4"1XXHBD-103

TO PS-101 INLET

MOT%

. IMENSIONS SHALL HAVE A TOLERANCE OF 21/8" UNLESS
OTHERWISE SPECIFIED.

2. DIMENSIONS INCLUDE 1/8" ROOT GAP.

3. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

4, CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO
ADJUST PIPE LENGTHS AS REQUIRED,

5. HARDNESS TESTING - MAX 200 BNH 10%.

W i

ELD D

75

-~ WPS NWP-4 WPS NWP-4
PF~4"-FXXHBD-101
FROM PS-100 OUTLE?
DESIGN DATA
LINE NUMBER:] PF-4"-XXHBD-101
CLENT SPECIFICATION:] ENCANA FAB

DESIGN B FABRKCATE TO:

ANSI/ASME B31.3 NFS 2010 EDITION

DESIGN PRESSURE:

S

5171 PSIG

MAXIMUM DESIGN TEMPERATURE:

200°F

MINIMUM DESIGN TEMPERATURE:

~49°F

SERVICE:

HYDROCARBONS

HYDROSTATIC TEST PRESSURE:

7757 PSIG

RADIOGRAPHY:

100%

OTHER NDE

SEE NOTE 5

POST WELD HEAT TREATMENT;

1150°F TO 1175°F FOR THR MIN.

CORROSION ALLOWANCE;

g

@.C. PROGRAM NO..

AQP-1253

WELDING PROCEDURE REGISTRATION NO.:

WP-1404.2

DESIGN DATA

LINE NUMBER:

PF4"LXXHBD-103

CLIENT SPECIFICATION:

ENCANA FAB

DESIGN & FABRICATE TO;

ANSI/ASME B31.3 NFS 2010 EDITION

DESHGN PRESSURE:

MAXIMUM DESKSN TEMPERATURE:

MINIMUM DESIGN TEMPERATURE:

~49°F

SERVICE:

HYDROCARBONS

HYDROSTATIC TEST PRESSURE:

7757 PSIG

RADIOGRAPHY!

100%

OTHER NDE:

SEENOTE &

POST WELD HEAT TREATMENT:

T150°F 7O 1175°F FOR THR MIN.

CORROSION AULOWANCE:

X
i
¥
5171 PSIG
e |
i
g

i1&"

Q.C. PROGRAM NO.

AQF-1253

WELDING PROCEDURE REGISTRATION NO.:

WP-1604.2

LH-7224 BARE

WELDED BATH ASSEMBLY

ISSUED FOR

LH-PH-7224-1

PREHEAT PIPING

LH-LAD-72

LADDER ASSEMBLY

LH-FIRSTK-24-24

WELDED FIRETUBE / STACK ASSEMBLY

(08562-6

SKID, SHELL, LADDER, PREHEAT PIPING ASSEMBLY

¥ 08542-3/08562-4

SKID ASSEMBLY / COIL ASSEMBLY Fri

GBS62/08562-1

& " UNEHEATER PACKAGE.
CONSTRUCTI | '
SIGNED: /2 9 Nmi

. / _INDUSTRIES INC.
DATE: - ’ Total olfield supply.

Cw 425004 RTJ SPLIT COILS
WELDED PIPING

3.0 MMBTU
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MTR # | LENGTH

Enmﬁﬁr PG bae BRI e BT 4 T e Wm_m : e B 757 g - - — R AR & S v e o = NP
Ty ET - PART ¥ ESCR) IS LA TEM |  PART # DESCRIPTION
; EL_92LXXHGD ELBOW 20 DEG 2" LR SCH XXH BW SA420-WPLS BW182 1 o ELF2LXXHGD ELBOW 90 DEG 2" LR SCH XXH BW SA420-WPLS BW182
02 FALXXHGD ELBOW 90 DEG 4" LR SCH XXH BW SA420-WPLS BN511 ] a0z FLA2FXXHBF FLANGE 2" 2500 ANSI SCH XXH RTIWN SA3S0-LF2-CL1 4510829
Zgi £M2FXXHBF FLANGE 2" 2500 ANSI SCH XXH RTJWN SA350-LF2-CLT 4510829 i 303 FLA4FXXHBF FLANGE 4" 2500 ANSI SCH XXH RTJWN SA350-1F2-CL1 555295
205 ;T:tFXXHBF FLANGE 4" 2500 ANSI SCH XXH RTJWN SA350-LF2-CL] 555295 2 304 PIP4XXHE PIPE 4" SCH XXH SA333-4 HA1043 157/8"
1 P4XXHB PIPE 4" SCH XXH 5A333-6 HA1043 (287/1&" 1 305 | TEE42YXXHGD TEF REDUCING 4" x 2" SCH XXH BW SA420-WPLé 2X519
206 PIP4XXHE PIPE 4" SCH XXH SA333-4 6098-5 IPINE| 3
: 207 | TEE42YAXHGD TEE REDUCING 4" x 27 SCH XXH BW SA420-WPLS 2X519 1
i
SPOOL T !
Pr-4~LXXHHBD-101 x
i
401/2° —m1-8 5/16"
50 5/8" ETRIC VIE
IE 1116 A X-9 HT-4
V X-2 W X-19 %
A | Clo B 5/14"
V X3 o0ryS
a1z ©Yloy o O {
3 - - S A | O
} - o
0O 0 ot 57 15418 12 1/18" [
A X-20
W X-4 W X-5 pr
A Q0" T . ’
- 53 3/6" o
RONTY 0 TOP VIEY BACK VIEW
ok (]
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SEE WELD DETAWL #]

813(!6"

r?[

1

SEE WELD DETAIL #2TYP

ISOMETRIC VIEW
SCALE: 1;

T
1.AL

WELD DETAIL #1 WELD LEVAIL %7 ;

758° é

WPS NWP-4

=3
A

WPS NWP-4

|
|

FROM P3-101
OUTLET

IMENSIONS SHALL HAVE A TOLERANCE OF £1/8" UNLESS
OTHERWISE SPECIFIED,

2. DIMENSIONS INCLUDE 1/8" ROOT GAP.
3, ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

4, CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY. SHOP TO

ADJUST PIPE LENGTHS AS REGUIRED,
5. HARDNESS TESTING - MAX 200 BNH 10%.

T

DESIGN DATA

LINE NUMBER:| PF-4"-1XXHBD-104

CLIENT SPECIFICATION:

ENCANA FAB

DESIGN & FABRICATE TO!

ANSI/ASME 831.3 NFS 2010 EDMON

DESIGN PRESSURE:| 5171 PSIG

MAXIMUM DESIGN TEMPERATURE:} 200°F

MINIMUM DESIGN TEMPERATURE: | -49°F

SERVICE:| HYDROCARBONS

HYDROSTATIC YEST PRESSURE:; 7757 PSIG

RADIOGRAPHY: | 100%

OTHER NDE:| SEENOTE 5

POST WELD HEAT TREATMENT,

CQORROSION ALLOWANCE:

1718

Q.C. PROGRAM NO.: | AQP-1253

WELDING PROCEDURE REGISTRATION NO.: | WP-1604.2

g
TVS0°F 1O 1175°F FOR THR MIN.I
l

|
E
|

@ j

INDUSTRIES INC.

Tetal olfleid supply.
P.O. BOX 6280, NNEFAIL, AB T4CG 157
PH: {403) 227-4100 FAX: {403) 2274102

ENCANA CORFPORATION
LINEHEATER PACKAGE
3.0 MMBTU
cfw 4"25004 RTJ SPUT COILS

WELDED PIPING

53 5/14"
FEQNY VI
SCALE: 1:8
LF-7224-BARE] WELDED BATH ASSEMBLY .
LH-PH-7224-1] PREHEAT PIPING ISSUED FOR
' IH-LAD-72 | LADDER ASSEMBLY CONST%UC@
§ LH-FIRSTK-24-2] WELDED FIRETUBE / STACK ASSEMBLY SIGNED: ==
m::;ezm :::g S:ISELL, LADDER, PREHEAT PIPING ASSEMBLY OATE: JUN"- ‘,2013
ASSEMBLY / COIL ASSEMBLY - "g
ARl | GAJ P80 0 | ocrosnz| ww | & 'ﬁﬁ/ﬂssusomnconsmucnon 8 06-002
DOCUMENT NO. DESCRIFTION | rev] DaiE gy | CHK | ApP SIN: =
REFE

THIS DRAWING 1 PROPERTY OF NWP INDUSTRIES [NC.
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[TEM PART # DESCRIPTION MIR # |LENGTH
401 | TEE42YXXHGD TEE REDUCING 4" x 2" SCH XXH BW SA420-WPLé 2X519
402 FLAZFXXHBF FLANGE 2" 2500 ANSI SCH XXH RTJWN SA350-LF2-CL1 4510829
403 FLA4FXXHBF FLANGE 4" 2500 ANSI SCH XXH RTJWN SA350-LF2-CL] 555295
404 PIP4AXXHB PIPE 4" SCRH XXH 5A333-6 HA1043 |29 3/14"

|W X-18 |
813/16 '
V X-8 HT-1 V X-7 V X-6
ISOMETRICVI
LE: 1:
- 41 174" ey 121/14"—=
5356
{ LH-7224-BARE}] WELDED BATH ASSEMBLY ]SSUED FOR ENCANA CORPORATION
s LH-PH-7224-1 | PREHEAT PIPING CONSTRUC” N LINEHEATER PACKAGE
LH-LAD-72 | LADDER ASSEMBLY ‘
3.0 MMBTL)
: m Chw 4"-2500# RTJ SPLIT COILS

LH-FIRSTK-24-21 WELDED FRETUBE / STACK ASSEMBLY
08542-6 SKID. SHELL, LADDER, PREHEAT PIPING ASSEMBLY

| DATE:
 08542-3/085624] SKID ASSEMBLY / COIL ASSEMBLY o G 189
a5, 06 - 2,_5 P.O. BOX 6280, INNISFALL, AB T4 DWN: VW Chik: &
o 00 PH: {403) 2274100 FAX: [403) 2274102 1"y 7 "5 T 05712] oA MOV 18 20T oA

(NDUSTRIES INC..
WELDED PIPING

Totol olfleid supply.
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NWP Industries Inc™ Website: www.nwp.ca
PO Box 6280 Phone: (403)227-4100

4017-60 Ave.
NWW Fax:  (403) 227-4102

T4G 159 Industries Inc. ™

HYDROSTATIC TEST AFFIDAVIT

Customer: Encana Corporation JO# 08806-002-B
Project: Welded Piping for 3.0mm Lineheater Project#
Test Pressure: 7757 PSI Hold Time: 60 mins

" Code Requirements: ASMVE B31.3 2012 edition

All Personnel Advised of Test @/ All Signs & Flagging Posted E’T/

Prior {o Filling — Fitting/Hoses & Component Meet Required Test Pressure
Sign-Off Supervisar: ___ Tester; Date: 18/07/2013

Product Description:

PF-4"-1-XXHBD-100 & PF-4"-|-XXHBD-101 & PF-4"-[-XXHBD-103 & PF-4"-|.-XXHBD-104
=7757PSI
507 Test Pressure Leak/Systems Check Completed Ef/

50% test=3879 psi

Test Temperature; °F

Equipment Drained & Flushed to Prevent Freezing: ves: [] No: [
B Start Time: Finish Time:
g0 AN VWS AM
Test Gauge Identification # Pressure Range Calibration Date
NWPG- 20000 =~ | 0-20000 PS| = ({ Cdoe OB -
NWPG- 20000  — 20200 0-20000 Ps| T [,._:1 Xo.C e’ea% ]
NWPG- PSI
NWPG- I P5I
NWPG- PSI
NWPG- PSt
NWPG- ' PSI
NWPG- PSt
Tes\By: =22  F foeyrerm Date: 17/07/2013
NWP RepréSentative: o Yl roaV oun Date: 17/07/2013 :
Customer Representative! = o Date:
vy

RFV 1.0 Nowvember 13 70117



Issuing Authority: Marvin J. (Ty)
DeBeiser/Dale Karg

ABSA

Date of Issue: November 13 2012 W\QWP FORM_NDE_001

Rev Status: 2.1

Industries [nc. ™

N.D.E Requirements

By K

TR I TR Yo eyt 2

Client: Encana .
Project: Welded Piping — 3.0mm Lineheater

JO# 08806-002-B
Date: 08/07/2013

b

Buttweld Xray to be identified as X-f
Gap Shots to be identifled as GS-#
Threaded Shots to be identified ag XT-#
Identify on Envelope part'of package being shot fe. Call, Piping, sct.

Wark ali Indicated repairs on the project

Piping: Pressure Vessel: L] Tank: [ Other:
O X-Ray 100% (] ASME Section Vill-Uw-51
= Gamma Ray O e [LJ AsmE section vill-uw-52
] Ultrasonics L] 25% Customer Specification
ASME B31.3 NFS
L1 Liquid Penetrant L 0%
.. Dther{Define) Other {Specify)
L_J Magnetic Particle
Ij Accoustic Emission D Spot
[t Hardness test Max 200 BH#H ] CSA W47.1/W58
General Instructions: Vessel S/N
PIMaterigl
TWelder' DT ANV W
Shell-T=
Pipe-T= 2"XXH, 4" XXH
Total Welds Start shooting pkg (first # is X-1)
Plaase use wire 1ype iQi
Please Note locations of all indications on fitms on reports
Please include 0.F.0-5,0.0 S.F.Dan reports
Special Reguirements: Shots 20

" Flashes must contaffs.-Customer, 104, Spool idaentification, Xray number, Clack tape, Walder's ID Symbel, Date

NOTE: - Encana Spec for Welded Piping-acceptance is 2ero root defects

Encana Spec Is Zero Eldngated Indications
Encana Spec for Socket Welds-acceptance is minimum

1/16" gap

Encana Spec for Threaded Piping- acceptance is 7 threads engaged

HT is a 5 Paint Traverse

Prepared By: Tom Ewashen

Date: 08/07/2013



_ RADIOGRAPHIC RDO04 - RT263
INSPECTION REPORT Page 1 of 1

Exposure Device #: 05934 Source #: 9367868 Job /P.O. #:08808-002-B  IRISNDT #: 167276 Date: 10-Jul-13
Cobalt60[1 IR 192 X-Ray [ EFSS:.155" Client: NWP  (Encana)
Film Brand: AGFA #Fitmicassette: 1 Location: Innisfail
Code: R31.3 NFS Encana spec ltem Inspected: BW Material: P1
Size IRISN il
Film # Locath:m Welder DT $.0.D. [O.FD.| #of | Work |m Type and Location of Discontinuities {A)ccept
Thickne: s's 1D Prac. Inches |Inches| Exp. |[Location ;g (rejectable discontinuities in square brackets [ ]} {R)eject
JOit08806-002-B, 3.0mm Lineheater
X-1 4" XXH A RT 3A| 3.70 .799 4 2 D5 A
X-2 4" XXH v RT3A| 3.70 799 4 2 D5 A
X3 - 4" XXH A RT 3A| 3.70 759 4 2 D5 A
X4 4" XXH W [RT3A| 370 .799 4 2 D5 A
X-5 4" XXH W [RT3A; 370 799 4 2 b5 A
X-6 4" XXH v RT 3A| 3.70 .799 4 2 5 A
X-7 4" XXH v RT 3A| 3.70 789 4 2 D5 A
X-8 4" XXH v RT3A; 3.70 799 4 2 D5 A
%-9 4" XXH A [RT3a| 370 | 799 | 4 2 |ps A
X-10 4" XXH A RT 3A( 370 .799 4 2 b5 A
X-11 4" XXH A RT 3A; 3.70 799 4 2 D5 A
X-12 4" ¥XXH W [RT3A| 370 .799 4 2 D5 A
X-13 4" XXH W RT3A] 3.70 .799 4 2 Ds A
X-14 4" XX W IRT3A| 370 799 4 2 D5 A
X-15 2" XXH A RT 3A 1.81 861 4 2 D4 A
X-16 2" XXH W [RT3A] t.81 561 4 2 P4 A
X7 2" XXH W [RT3A| 1.81 561 4 2 D4 A
X-18 2" ¥XXH W [RT3A| 1.81 561 4 2 D4 A
X-19 2" XXH W [RT3A| 1.81 .561 4 2 D4 A
X-20 2" XXH A RT 3A| 1.81 561 4 2 D4 A
Number of Radiation Barrier Warning Signs Erected: 1 SPOOL Number of Radiation Barrier Warning Signs Returned: 1 SPOOL
Work Location Legend: [1] Inside Fab. Shop [2] Yard/Lay-down Area [3] Piping/Modutar Fah, Area [4] N/A (Other)
IRIS Procedure: AB - ArcBums EUG - Extermnal Undarcut IC - Internal Concavity
Single Wall Expasure: 500 = Source-to-object distance (D) BT - Bum Through UG - Inlernel Undercut LF - Lack of Fusion
RT1,Z2 2A,8,7 CK - Crack HB - Hollow Bead LC - Low Cover
Doukble Wall Exposure OF.D = Source-object-distanca {[ in T-274.1)] EF - Excassiva Penalratian IP - Incomplete Penetration MA - Misalignmant
AT3,3A,4,58 P - Parosily § - Slag
Unit #: 361 Kilometers: 60 Film Quantity: Technician: ;P{:‘W M SNT-TC-1A Il
In: Out: Hrs: 4 br 77 2 % x 5 %) D5 : cess
in: out Hrs: 5% | (2%x8%) Ba C.G.S.B# 7794
I am in full agreement with report contents:
Personnel: Client:
Jonathan Anstey, Adam Birch ’
g Wsce
VT
Edmonton  (78B0) 4374747 Fort McMurray  (780) 743-1536 Cold Lake ﬁsn} 594-1114 Malling Address
Calgary  (403) 273-6121 Medicine Hat  (4013) 527-6284 Red Daar (403} 347-1742 5311-86 Streat
Nisku  (780) 955-7616 High Level  (¥80) 841-0470 Tuisa, OK  (918) 446-B773 Edmanton, Albarta
Barrhead  (780) 674-3018 Lloydminster  (780) B75-6455 Houston, TX  {713) 722.7177 TEE 5T8

IRISNDT E-2004N




i Issuing Authority: Marvin 1. (Ty) ABSA
DeBelser/Dale Karg

= N P, SR FORM NDE 001
g“eS‘thtlss‘u; OMarCh — Wg‘:@ N.D.E Ee ui;ernents
eV otatus: . Industries Inc. ™ o 4

N.D.E Requirements

Client: Encana JO# 08806-002-B
Project: Welded Piping — 3.0 mm Lineheater after PWHT  Date: 17/07/2013

Piping: Pressure Vessel; [ Tank: [ Other:
& X-Ray 0 100% B ASME Section VII-UW-51
3 Gamma Ray [ Full O ASME Section VIIl-UW-52
[} Ultrasonics [ 25% Customer Specification
0O  Liguid Penetrant 10% ASME B31.3 NFS
O Magnetic Particle Other(Define) Other {Specify)
£l Accoustic Emission O Spot d Customer Spec
EHardness test Max 200 BHN ] C5A W47.1/W59
General Instructions: Vessel §/N
P1 Matarial

WelderiD AV, W

Shell-T=

Pipe-T= 2" XXH, 4" XXH

Total Welds _HT x4 bw { Start with HT-1 ). All after past weld heat treat.

Please use wire type iQi . —
Please Note locations of ail indications on films on reparts y -\J il M7, %I 67 \"r? P> ]
Please include 0.F.D-5.0.D 5,F.D an reports ‘ X —(6 -V -4

Ly u—s:-titia_?,wo,lti‘i, 152

Special Requirements: Shots 4 AN - A-4
, L B
Buttweld Xray 10 ba identified as X-# 0\ ]L{(iﬁ N3 [}‘bf/ 1550 167%
Gap Shots Lo be identified as G5 -4 /
Threaded Shots to ba identified as XT-# r/?;, “ -12-
Identity on Envelope part of packaga being shot ie. Coil, Piping, ect. 1 /j‘-",
)

Flashes must contain: Customer, J0H, Spool |dentification, Xray number, Clock tape, Welder's 1D Symbol, Date tl }3";; iT2 14
Mark all indicated repairs on the project L‘ \de;t _ F\ “ L{
NOTE:; Encana Spec for Weldad Piping-acceptance is zero UC and Zero iP

Encana Spec for Socket Welds-acceptance is minimum 1/16" gap

Encana Spec for Threaded Piping- acceptance Is 7 threads engaged

HTisa 5 Point Traverse

CGK\Q\Q\&

Prepared By: Tom Ewashen Date: 17/07/2013



1P 1S N DT s
INSPECTION REPORT Page 1 of 1

Procedures: HT-2 IRIS Procedure#9 (sec 10.0} Job / P.O. #: JO#08806-002-B IRISNDT #: 167300 Date: 17-Jul-13
Code: ASME B31.3NFS Client: NWP {Encana)

Acceptance | Rejection Criteria: Encana spec Location: Innisfail

Min. Hardness: eng review Max. Hardness: 200bhn | ltem [nspected: 3.0mm Lineheater after PWHT

Material Type: P1 Surface Condition: BUFFED GRIT#60 Heat Treatment: After PWiHT

Equipment: GE Inspection Tech (MIC-10) IRISNDT #: 45049 Calibration Date: 7-Nov-12

Calibration Block(s): 1330,151,170,200 Brinell Bars

Hardness Scale Readings: RockwellB[] Rockwell C[1  Vickers [J  Brinell i

Item Component |dentification and Location of Reading B;ir::ll Imp:\::::;:] Bl_]rg:de:: eas?sr Ha\;:lrllleess ((1:1))(; j:gtt
JO#0B8806-002-B, Welded piping-3.0mm Lineheater
Parent HAZ WELD HAZ Parent
HT# xray#
1 X-8, WelderV, 4"XXH 147 137 167 147 151 A
2 [X1, Weldera, 4'XXH 140 140 160 148 152 A
3 X-12, WelderW, 4"XXH 146 143 165 155 i63 A
4 X-9,  Welder:A, 4"XXH 139 132 154 141 154 A
Remarks:

NOTE: When testing weldments the precise location of the test must be clearly identified i.e. Parent Material or Heat Affected Zone or Weld.

Unit #; 361 Kilometres: 60km Consumables: Technician:
AVG OF 5HITS PER location, JONATHAN ANSTEY
In: Out: Hrs:.5 hrs avg reading 3-5 hits for logation.
; . . fie_ )
In: Out: Hrs: Q- (Signalure)
Persannel: | am in full agreement with repdrt
Jonathan Anstey, Derek Lofstrom # of Hits: 20 hits ) _ :
) Client Representative: 7
Edmonton  (780) 437-4747 Fort McMurray — (780) 743-1536 Cold Lake {780} 584-1114 Mailing Address
Calgary (403} 279-6121 Grande Prairie  (7B0) 532-2263 Red Deer {403} 347-1742 5311-86 Street
Niske (780} 955-7616 High Level  (7BO) B41-D470 Tulsa, OK {818} 446-8773 Edmantan, Alberia
Barrhead  (780) 674-3018 Lloydminster  (780) 875-6455 Houston, TX {713} 7227177 T6E 5TB

IRISNDT E-2013E




NWP Industries Inc.
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&

JUN 05 2013

Weoen fowe L,

WDog\files\NWP_Op_Man\current\QCPressurePipin gEx.'|minaiionCheckListRDf}.dGc

PRESSURE PIPING EXAMINATION CHECKLIST
#H o - . ,
pawg ¥ 08sbR-an Rev o JOB NUMBER: )85, 523
NO. FUNCTION SIGNATURE OR INITIAL
AND DATE
C. OWNERS
INSPECTOR INSPECTOR
1 DRAWINGS: ABSA registration over 0.5 Cu.M. Approved by Owner
Approved for Construction {signed & dated).
2 Owner's Inspector notified.
3 Registered Welding Procedure Specifications, Q.G. Manual and Forms .
_ available at site, Job File started. e Jung /13
Welders qualified for WPS's and have valid Performance Gualification cargls.
4 Welders Log completed. WPS reviewed with Welders. Houn Neown JuLs B/13
5 - | Material checked against P.O., drawings, and specifications. -
ldentification confirmed. Colour coding applied. J_[_‘: L0 Aoy Juw € /13
6 Sample of each Welder's work examined, including root spacing, _
alignment, cleaning, joint preparation, preheat and electrode control. j oan JU g /i3
7. | Nondestructive Examination completed. Reports and radiographs (¢,
- reviewed, signed by Level |l or |ll, Radiograph 1.0, detailed on drawi‘r{asp ,_SLNU) Juwd VI H3
"8 Visual Examination of all completed welds. Welders 1.D. stamped and . -
|- rgcorded on drawings. Nowm Jour /13
b .| Heat Treatment verified and recorded on drawings. LLo (@/ JUL 2 4 2013
SR LD ey
0 Each system checked agalnst specuflcatlons and drawmgs before lest. @ JUL 2 A Zmr
. |- uy
- |4 | All deficiencies recarded and signed off by Q.C.1. and Owner's Inspector
: hefore test. ) JUL 14 7013
{2 | Pressure Test checked. Gauge calibration verified, gauge #'s recoﬁgdf JUL 24 2003
N2 YA
{3 | System checked after test. Deficiencies recorded and corrected. @JUL 74703
{4 | Construction data reports {AB-83} prepared and signed by Q.C.\. and
Ownar's Ingpacor =) Qasembluy. dorardor
e A e o d A
© 15 . | Declaration form (AB-81) submitted to ABSA d
{6 | As built drawings accepted by Owner. :




I_-_-_____.J

R & R Stress Relieving Service Ltd.

Nisku: 2103 — 6t0 Street, TOE 7X8 Tek: (780) 955-7559 Fax: (780) 955-2903
Blackfalds: #13 Burbank Industrial Park Tel: (403) 885-2280 Fax: (403) 885-0177
Toll Free: 1-800-459-HEAT(4328)

CERTIFICATE OF
CONFORMANCE OF
RECORDING INSTRUMENTS

CERTIFIED BY: R & R Stress Relieving Service Lid.
TEST NUMBER; RRO513

DATE: May 10, 2013

DATE DUE: August 10, 2013

INSTRUMENT MFG: Chino
MODEL NUMBER:  AH-3725 NOO
SERIAL NUMBER:  AH-057C171
RECORDER NUMBER: IR-181

This instrument has been calibrated and it is within the manufacturers
specifications,

REFERENCE STANDARDS

DIGI MITE 311600 S/N48430-5522 CERTDATE  Qci 22/12

The calibration of all standards and measuring instruments used in the
calibration are traceable to the National Research Council of Canada in Ottawa
or to the National Bureau of Standards in Washington, D.C.

e

Shane Stimson

OILAND GAS ¥ PETROCHEMICAL® POWER @ PULDPAND PAPER
INNOVATION v QUALITY ¢ EXPERIENCE
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HEAT TREATMENT REQUIREMENTS

e e e PO# 713473

JOB NO.; 08806-002-B CUSTOMER: EnCana Corporation DATE: July 162013
COMPONENT DESCRIPTION: Welded Piping for 3.0 mm Line Heater Package Total Spools: 4
DWG. NO. AND LINE NO. DIAMETER THICKNESS MATERIAL LENGTH WEIGHT

08562-4 Rev 0 4" NP5 SCH XXH SA-333-6 Various Unknown
TYPE OF HEAT TREATMENT: PRESSURE VESSEL or Process Piping STRESS RELIEVE P1 and Materlals
HEATING

Temperature to be raised from 800°F (427°C) to 1150°F (621°C) at a maximum rate of 400°F
{ ° C) perhour. NOTE: THIS VALUE MUST NEVER EXCEED 400°F (204°C) PER HOUR.

[ Caloulated rate = 400 degrees F/hr. {204 degrees C/hr) Divided by the maxirmum metal thickness of the sheli or head
plate in inches]

HOLDING
Temperature to be held in range of 1160°F to 1175°F for 60 minutes.

%Holdinﬁ time to be determined by Table UCS-56 for Nominal Thickness as specified in UW-40(f)j
G

Temperature to be lowered from 1150°F (621°C) to BOO°F (427°C}) at a maximum rate of 500 °F
( G per hour. NOTE: THIS VALUE MUST NEVER EXCEED 500°F {260°C } PER HOUR.

[Calculated rate = 500 degrees Fihr. (260 degrees C/hr.) Divided by the maximurn metal thicknass of the shell or head
plate in inchesg]

FFrom BOO°F (427°C ) items may be cooled in still air.

Additional Requirements:

O Jab number and description required on heat treatment charis along with the operator's signature & date.

O Reporting of thermocouple attachment method and location, and verification of fumace thermocaouple
calibration is required.

[ A sufficient number of thermoceouples shall be located to control and maintain uniform distribution of

temperature on all vessels and paris. Thermocouples shall be directly attached to the item or provision shall
be made for thermocouple placement at bottom, cenltre and top of the furnace charge in accordance with the
ASME Code.

O During the heating period, there shall not be a greater variation in temperature throughout the portion of the
vessel being heated than 250° F (121° G} within any 15 ft. (4.6 m) interval of length. An adequate number of
thermecouples must be used to ensure this Cade requirement is met.

| During the holding period, there shall not be a greater difference than 150° F (66" C) batween the highest and
lowest temperature throughout the portion of the vesse] being heat treated, except where the range is further
limited by these instructions.

O If Capacitor Discharge welding is used to attach thermocouples an ASME Caode Section X Welding Procedure
Specification is required (WPS qualification is not required), and the energy output must be limited to
125 Watt-Seconds.
No other welding is pepmitted on vessels or parts. [ 0.5 x Capacitance in farads X Voltage ® = W-Sec]
O The methad of ther oﬁﬂa removal shall not damage the heat freated item.
Q.C. Inspector Slgnature / 4{;1..__ Data: 34\;.1,5 V7, e\
Thermocouple Attachment MetHod: CAPACITOR DISCHARGE Location () On Coil. Top West End,, Middle,
Bottom East End

Furnace HeatNumber B FX2-13 -4 9¢

Furnace Qperator Signature (M L@W Date: J () [yy V(™ l.\’

Form Prepared by: Kasha Fox - Date: July 12 2013

\woglfiles\QC Kanuals\PWHT Ferms\BWHT by Qven Dalsli2’ Oven July 15 2012100006-002-8 4 Spoala Weldad Pipn - Capy
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TEM PART # DESCRIPTION MIR # (LENGTH

Q

SEE ENCLOSURE PLATFORM DETAIL

-9

30l -

102 G $EE PIPE SUPPORT CUT LIST
103 - SEE PIPING PLATFORM DETAIL
104 - SEE $KID BASE CUT LiST

105 | BOL.51.SBAA

BOLT 1/2"x 1 1/2" LG GR. 2HEX HEAD

106 {BOL.6251.5AAA

BOLY 5/8" x 2" GR. 8 HEX HEAD

107 BOLI3AAA

BOLT 1" x 3" LG GR. 8 HEX HEAD

108 BUY

NUT 578" GR, 8 HEX PLATED

NUT 1/2" GR. 5 HEX PLATED

® o2 ia|el—]—]—

109 NUT.5YKAA

110 MNUTTYAAA NUT 3" GR. 8 HEX PLATED 2

111 PLACYA PLATEORM SKID LUG PLATE 3/8°x 10 7/8" x 3 3/4" SA36/44W 4

112 | TEARDROP-Z TEAR DROP FOR ROLL ENDS 3/8" THK SA35/44W 4

113 | WASBYAYA FLAT WASHER 1/2" GR. 8 PLATED 14

114 | WAS625YAYA FLAT WASHER 5/8" GR. 8 PLATED 12
4

115 | WASIYAYA

FLAT WASHER 1" GR. 8 PLATED

1. FABRICATE TO CSA W47.1 AND W59,
2. ALL DIMENSIONS TO HAVE A TOLERANCE OF #1/8" UNLESS

OTHERWISE SPECIHED.,
3, DEBURR AND RADIUS ALL SHARP EDGES.
4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED,

wPDS-FC1-15, FCI-10.
5. ALL WELDS TO BE /4" CONTINUOUS FILLET WELDS UNLESS

OTHERWISE NOTED.
APPROX. WEIGHT: 7500 LBS

r ISSUED FOR 4!“ ENCANA CORPORATION
| CONSTRUETI ) LINEHEATER PACKAGE
B LH-FIRSTK-24-F LINEHEATER FIRETUBE/STACK ASSEMBLY SKGNEL: = X Sl
- e == ¢fw &' 2500# RTJ SPLIT COILS
LH-LAD-72 | LINEHEATER SKID LADDER ASSEMBLY DATE: m *[r]:}al si;:told ] y SKID ASSEMBLY
! - 4 [+ supply.
LH-PH-7224-1| LINEHEATER PREHEAT PIPING o |octaingd wi & 1SSUED FOR CONSTRUCTION a cs 0 ﬁ . 9 o z,C, P.O. BOX 6280, INNISFAIL, AB T4G 157 {pwn: VW CHE:  £4-
' OBS62-5 | LINEHEATER PAGCKAGE BATH ASSEMBLY A | OCTOIN2] YW ISSUED FOR APFROVAL PH: {403} 227-4100 FAX: {403} 227-4102 I e "y o112 mﬁﬂﬂm .
DOCUMENT NO. DESCRIFTION REV | DATE | BY | CHK | APP s S THiS DRAWING [ PROPERTY OF hWP INDUSTRIES NG Pl 124D '
AND MAY NO! B REPRODUCED WIHOUT FERMISSION. = DWG: 08542-3 Ev: 0
ALL DIMENSIO THIS DRAWMNG MUST BE RERIRNED UPONREQUEST. | SHEET: 1 OF7
= T I I AP TI T EER  T ECME e S s

1 REE
k‘wxemanﬁgégﬁo kAl .5 N T W

-mmmmmnmm%%mw_mmmm




oins

26118

DATUM &

441/8"

WPDS
FC1-18
TYP

/-—c?h 1/8° TYP

E> Y

DATUM O"

w7

be)

SCALE?llzewa

3/8

o ..,

3/8

[a—
—==

326 1/2" —

258 5/8"

—m-c

DATUM ¢~

av),

18 15/16

o e —

e

61787 ——

&

FRONT VIEW

SOME ITEMS HIDDEN FOR CLARTY

1318
—= “yp

FC1

o 17—

DETAIL A
SCATET:24

WPDS

-1

260 1/2" — P

422 111"

BROKE ION A
CALE: 1:

/—— @5/8° TYP /_45-“,9

i r
33{ e/ o o
5172 = L 1" TYP

- all e

P 1j2 —e=

o 10 7/8" ——

PLATFOR SI(KIDL

SECTION €.

_—
NS

ROLL END TEAR
3/8" THK
ALE: 13

FLUSH WITH BEAM

ORIGINAL

R29/14"
27/ 1F

|SSUED FOR n ENCANA CORPORATION
@ LINEHEATER PACKAGE
CONST TI 3.0 MMBTU/HR
b LH-FIRSTK-24-2] UINEHEATER FIRETUBE/STACK ASSEMBLY SIGNED: % R DT clw i ;z%oi ;T; hi:g{f COILS
i LH-LAD72 | LINEHEATER SKID LADDER ASSEMBLY DATE: - '_"u;mm; olfleld supply. WE
EQ FOR CONSTRUCTION 0 P.CO. BOX 6280, INNISFAIL, AB TAG 159 | pwn: VW CHK: APP:
f LH-PH-7224-1 [ LUNEHEATER PREHEAT PIFING 0 | OCTa1/12] vw w 1581 w&a Q 5 - g F’PH: 1403) 227-4100 FAX: {403} 227-4102 — 01712 DAl =
08562-4 | LINEHEATER PACKAGE BATH ASSEMBLY A Locroing) yw ISSUED FOR APFROVAL : OCT o
, — THIS DRAWING IS PROPERTY OF NWP INDUSTRIESINC.  [oes i 1oeq
DOCHMENT NO. DESCRIPTION REV | DATFE 8Y | CHK | APP S/ *"Rﬁ‘é‘sﬁi“&k"é ﬁjms}%gnég% mﬁgﬂ&u& rﬁ%“oﬁsss'?ﬂ Y- DWG: 08542-3 REV: 0
AN S - - ERiIHE - _..%%EHNW,“ - . T P T e X T

688¢¢g
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PART # LENGTH i

QFY. DESCRIPTION

TEM

20 2 PIPE 4" SCH XH/BO SA 1068 PiP480A 95 5/14"
1 WIDE FLANGE 12" @ 50# 350W/ASTM A992 WELI1250R | 442 1/8"

203 1 WIDE FLANGE 17 @ 50# 350W/ASTM A992 WFL1250R B7 5/8°
1 WIDE FLANGE 12" @ 504 350W/ASTM A992 WFLY250R g7 5/8"

WIDE FLANGE 12" @ 50# 350W/ASTM A992 WELIZS0R | 442 1/8

WIDE FLANGE 4" @ 13# 350W/ASTM ADY2 WFL413R 87 5/8"

WIDE FLANGE 4" @ 13# SA36/44W WFL413R 87 5/8°

DRAWING REVISIONS

SN
s A A O e

(= ot

THIS DEAWING MUST BE RETURNED UPON REGUEST. | SHEET: 3 QF7

96 1/1¢"
9511160 —"
8 — 2x@1 1/8" W
70118 N /
56" — _ _ 3 ~ B - _ _ _ _ ) _ _ - _ 4
4515014 . i
4 8x®9/16
TYP 7—8x 3
26 114" 5
16" ( ~—ibet—1 9716 TYP.
3/3"—\\ L .
DATUM 0" £7 g }}_)i{‘;im f}
I l -& Kt ¥ i‘it'«
NQTES
5 & & % PLAN VIEW N &
s = . ~ s NT < 3 1. SHOP TO VERYIFY ALL EBEAM CUT LENGTHS PRICR TO SECTIONING BEAMS.
2 & m S A = 3 1/7° REQUIRED TO ADD LONG BEAM PRIOR YO CUT ITEM 202 & 205.
= ° B ) 3 2. SHOP TO VERIFY ALL PIPING SUPPORT CUT LENGTH
- [
ISSUED FOR ﬁ\ ENCANA CORPORATION
CONSTRUCTI ) LINEHEATER PACKAGE
3.0 MMBTU/HR
LH-FIRSTK-24-2) LINEHEATER FIRETUBE/STACK ASSEMBLY SIGNED: n - Clw 4" 2500# RTJ SPLIT COILS
INDUSTRIES INC.
LH4AD-72 | LINEHEATER SKIi> LADDER ASSEMBLY oare: JUN = 72813 Total offield supphy- SKID ASSEMBLY e
LH-PH-7224-1 | LINEHEATER PREHEAT PIPING - P.C, BOX 6280, INNISFAIL, AB T4G 1592 | pwiN: YW CHK:
0 {octaing vw | & (% ISSUED FOR CONSTRUCTION ‘a) 0 - D 40S) 4100 FAX: (403) 227-4102 :
i 085426 | UINEHEATER PACKAGE BATH ASSEMBLY A loctoing] ww SSUED FOR APPROVAL ey | L OCT01/12| DATS
 DOCUMENT NO, DESCRIPTION REv| DATE | BY | cHK [ APp = A I O B REPRODUCED WIHOUT PERMISSIOW, | SCALE: 148 DWG: 08542-3

AT Tl W LT T I L B L

XYYY.



= o - i geld oo m-m._m&wmmu—— mmﬁmmﬂ
TEM | PART # DESCRIPTION MIR # |LENGTH ]| QTY. TEM | QTY. DESCRIPTION PART# | LENGTH
PS-10 301 . SEE PIPE SUPPORT CUT LIST I 351 | 4 ANGLE IRON 1/4" x 2" x 2" 300W aNge22a| 211 K
UBOA.5 U-BOLT 4" x 1/2" ¢./w 4 NUTS FiG. 137 10 | o — TRIE NGLEIRON 1/4"x 2" x 2" 300W ANGC2A | s3/w
- f‘”‘ ¥ 354 | 2 ANGLE IRON 1/4"x 2" x 2" 300W ANGC22A | 16 1/2"
355 | 4 PLATE 1/4” x 4" x &' SA 36/44W 0.0052
@ 356 | 3 WIDE FLANGE 4" @ 13#% 350W/ASTM A992 WEL4I3R | 45 5/8"
357 | 3 WIDE FLANGE 4° @ 13# 350W/ASTM A992 WFL413R 0
358 | 1 WIDE RANGE 4" @ 134 SA36/44W WFL413R ar
a59 | 1 WIDE FLANGE 4" @ 13# SA36/44W WFLA13R | sé5/8
2"‘—— .—1‘@
161/2"— 5: — Ede s
13 1/20 — b 14— \@
‘Il‘“ 6 1;8’ . f 2 ¥
o o — L
oy ’ HI— FRONT VI ? _F;ONT VIEW
PS-01 g
SCALE: 1:16 FRC;,S_ b SCPS 1260 PS-04/05/06/07
SCALE 1:40 - 1
. 711/16"—
1/16"—
SHOP TO LOCATE PS-08/09 add PP, S—
TO BE WELD ON ENCLOSURE 45 7/8 —
SUPPORT PLATE DWG 08562-6 PG 3 I " = 1315i¢
L7 N oy
::: ! 4”
77PS-02 ] ! A —
53Psol— il gh ] B9/16" TYP — 1
4215/16" H 7
P10 _{'_
13" PS03 , s ! : ] D o -vai - -_
4 P5-04/05 i | E 75
06’ 07f03f09 - ii 1 H .u ]
DATUM 0" —— I T | ['T ]
= (=] -t - 1 . .
= B4 TYP ] fa—
2 5 2 3 3 q o 8 N /
N N A .
< (%] . B 3 9
5 = g 3 3 & & & 4 FRONT VIEW AIL ITEM. v
) £5:02/03 AET FRONT VIEW
*b: 4 5 SCALE:1:16 PS.
N SCALE: 1:60 sc"stllga “Y:20
ISSUED FOR ENCANA CORPORATION
T LINEHEATER PACKAGE
CON{% 1% ' 3.0 MMBTU/HR
- | ; Fing - _t 118
LH-FIRSTK-24-2] LINEHEATER FIRETUBE/STACK ASSEMBLY SGNED: Uﬁ 5o O c/w 4 ;ﬁ;{;}i SRSTI: higt\r{r cons
LH4AD-72 | UNEHEATER SKID LADDER ASSEMBLY o mne:-l ”' _m____g_gg__g,_mm ouu;g;:ip:_s - — SKL
LH-PH-7224.1 | LINEHEATER PREHEAT PIPING o [ocraing w | £ [ ISSUED FOR CONSTRUCTION 8@ 0 6 - ﬁ n 2 ~C4 pﬁ%ﬂ'%%ng%ﬁi& FAX: {403} 227-4102 D\:Tr;; oCTo 713l on
085626 | UNEHEATER PACKAGE BATH ASSEMBLY A | ocToi/12] W ’ I5SUED FOR APPROVAL o 1S DRAWING 15 FROPERTY OF NWP INDUSTRIES INC. ?c e
DOCUMENT NO DESCRIPTION REV | DATE | BY | CHK | APP sin: AN MAT O BE REPRODUCED WITHOUT PERMISSION, I e s
WING REVISIONS ALL DIMENSIONS [N INCHES THIS DRAWING MUST BE RE]UH:JED UPONREGUES. | SHEE]: 4OF7 -
Em—‘m!_- A% Y T s W = m&ml_ﬁﬂmmmﬁm_ !

L

08806



— == s ) T P T T S P =N A :
o DESCRIPTION IR # JLENGTH] GTY.E

401 - SEE ENCLOSURE PLATFORM CUT LIST 1

402 BARCAA BAR GRATING 3/16" x 1-1/2" SERRATED 3'x j60" 160" 1
403 PLACYA PLATFORM SUPPORT PLATE 3/8°%x 10 1/8" x5 5/8" SAJE44W 2_!

R3/8 TYP_\ 55/8"

T

t\
o —— 4"~

‘ 1" TYP— ————————— 1’
101/8

PLAT THSK PPSORT PLATE
3 T
SCALE V4

PLATFORM ISO 4RIC VIEW
ALE T

DATUM Q"
163 3/4"

m\_25/]6"
z
A
]

15/1¢" -—--1}-5—

g o g

42 3/8"

TEoL s

E — ' =
|

Y y—
PLATFO FAPEsR e g | PLATE%RM
- 145 3/8 - IDE Vi } ¢ ghis =M
$IDE VIEW Wi 15 H SCALE 124
PLATFORM
FLAN VIEW
SCALET: ENCLOSURE PLATFORM APPROX.WEIGHT 1230 LBS
|SSUED FOR ENCANA CORPORATION
LINEHEATER PACKAGE
3.0 MMBTU/HR
LH-FIRSTK-24-2| LINEHEATER FIRETUBE/STACK ASSEMBLY INDUSTRIES INC ciw 4" 2500# RTJ SPLIT COILS
LH-LAD-72 | LINEHEATER SKID LADDER ASSEMBLY R Total olfleld supply. SKID ASSEMBLY
|H-PH-7224-1 | LINEHEATER PREREAT PIPING o |ocraing vw | £ ﬂ’ ISSUED FOR CONSTRUCTION \&a Q 6 - Q 0 2,C/PP}.15>{.4%%X éﬁi&b‘g‘)ﬁ“{'ﬁg ;‘;76“41]532 DWN: VW CHK: O~ [ APP: g
K 0B5é2-6 | LINEHEATER PACKACGE BATH ASSEMBLY A | ocronz] vw "7 | iSSUED FOR APPROVAL - — : = 'prmousmm = DATE: OCT01/12
} DOCUMENT NO. DESCRIPTION REv | DATE | BY [ CHK | APP SIN: A ODUCED WITHOU PERMISSION, | SCALE: 124
THiS DRAWING MUST BE RETURNED UPON REQUEST. [ SHEET: 5 OF 7
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N T S T e lmﬁmimmm

PART # DESCRIPTION :
- SEE PIPING PLATFORM CUT LIST 1
BARCAA BAR GRATING 3/14" X | 172" SERRATED 3' 75" LG 1
PLACYA PLATFORM SUPPORT PLATE 3/8" x 10 1/8" x 5 5/8" SA36/44W 3
1
R3/8" TYP —
5 5/8"
37 VP ] O
4 A, /
ottt ! ]
1" TYP — _ - .
- .
FIPING PLATFORM TRT D ———

ISQMETRIC VIEV!

o PLATFORM SUPPORY PLATE
> 378" TH
B o™ SCALE 1:
15416 k‘"
N‘—
A6 1 —— PR
¥ 40 7/8"
0 Lif gl
i
#
He b
H'
h 42 3187 1
m i
A § DATUM 0" Fit R S
i THITHAT A |-r— 12" =]
PIPING PLATF PLPL 2 TFORM
PIPING PLATFORM SIDE / EW C NN-
FLAN VIEW S AR SECTION NN
1 1i 16 FiPING PLATFORM APPROCX. WEIGHT 665 LBS
ISSUED FOR 3 ENCANA CORPORATION
ﬂ‘ LINEHEATER PACKAGE
3.0 MMBTU/HR
LH-FIRSTK-24-3| LINEHEATER FIRETUBE/STACK ASSEMBLY e c/w 4" 2500% RT] SPLIT COILS
LF-CAD:72 || UNEHEATER SKID LADDER ASSEMBLY 4. BATE: .. Total olifieid supply. SKID ASS_EMBLY ‘"
LH-PH-7224-1 | LINEHEATER PREHEAT PIPING o [octainz w | & g’{}‘/;ssuso FOR CONSTRUCTION 88 0 6 . 0 “ 24%5}{;‘ gao}x 2%%%% orréN;sL?I%kg.sﬁ g;s Jls{;?z WN: VW S ) Thre, G
08542-6 | LINEHEATER PACKAGE BATH ASSEMBLY A |ocToinzl vw [SSUED FOR APPROVAL we: : DATE: OCT 01/12] DA i} s
A —_ THIS DRAWING IS PROPERTY OF NWP INDUSIRIESINC. o= 1e™ (174 ¢
pocTvATR DESERANCH REV| DATE B L B Sa% AND MAY NOT 8E REFRODUCED WITHOUT PERMISSION. L DWG: 08562-8
EDRAWIN REVISIONS ALLDIVENSONS N INCHES TS DRAWING MUST BE RETURNED UPON REQUEST. | SHEET: 6 OF 7 |
Ranaasiciie AT g 3 — 1, PN AT . %—&m!mm-:_mﬂﬁlﬁ-ﬂﬂ e e T e s Ky P e D e W . AT s A




”..w—'--...-.- ‘I- < -m;m:gl&-ﬁwu
“IANGLERON 1/4'x 7 X2 300W | ANGGC2?
E A:ggzlg_[& A X 2 X2 A0W! ANGC22A
2 TC-CHANNEL 127 @ 2073 300w | CHAT220R |
S TCCHANNEL 127 @ 20.7% 200W | CHA1220R
DARUM 0"
f 112
VAN 1-12
174 V112
CUI LISTING
SECTION V-V
SCALE 129

- , NCL P
- = DATUM O CUTLIST ISOMETRIC VIE
' I = I CALE: 124
PIPING PLATFORM
CUTLIST IgQMET'RIQ VIEW ..
ALE: 1:24 /4 /112 o, --:i. l‘%
2 = = ~
3% ol y 2 B s 2
] §§ S S _N u-u O o V et
S 0 @ SCALE 1:2 K
U atyilll)—— 1
- P 718"
‘ ?7/16 37716
. i
T~——37 718"
I
1
| 42 3/8"
423/8 |
I | — 2 15/16"
DATUM 0"
| —— 2 15/14" : y _
DATUM O / V it
_ 166 3/8" 2
U — 45° TYP = 4
45" TYP - g -
81 3/8 EN SRE PATEQRM { “‘jgf"‘i 11
PIPING PLATFORM CUTLISTING PLAN VIEW 4 };{%l 1AL
CUT LISTING PLAN VICW SCALE: 12 Wi el eE N
CALE: 1:24
2 ISSUED ER i ENCANA CORPORATION
! i‘s‘ LINEHEATER PACKAGE
CONST 1 ! 3.0 MMBTU/HR
SIGNED: & ciw 4" 2500# RTJ SPLIT CONLS
LH-FIRSTK-24-2] LINEHEATER FIRETUBE/STACK ASSEMBLY _ INDUSTRIES INC.
LHAAD-72 | LINEHEATER SKID LADDER ASSEMBLY DATE: “ 013 Total olfieid suppiy. L SR MY ki
, FAIL, AB T4G 159 N: VW CHK: . 9k ;
LH-PH-7224-1 | LINEHEATER PREHEAT PIPING 0 | OcTaN2 vw &jﬁ/ ISSUED FOR CONSTRUCTION ‘&8 0 6 - 0 0—22, 9%3.4%30})( é%?gIgnglix: LI"'A%O 3) 2274102 grns- ScroTa oA ROV T m el oot
085626 | LINEHEATER PACKAGE BATH ASSEMBLY A |ocrong ww ISSUED FOR APPROVAL e S DRAWING 5 PROPERTY OF NWP INDUSTRIES INC. SCM‘E S 5 i
DOCUMENT NO, DESCRIPTION REV |  DATE BY | CHK | aPP SIN: AND MAY NOT BE REPRODUCED WITHOUT PERMBSION. N DWG: 08562-3 REV: O
VISIONS %%mﬁmm THIS DRAWING MUST BE RETURNED UPON REQUBEST. éﬁwflzﬁl-ﬂ!m
PRAWING REVISIONS " = 3 o T T A WA e e o - 4
E-FE -C 2 = s R N A T i i - 7L e R e e e I T T e A AT Y
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TEM | QTY. A DESCRPTION PART # | Material | LENGTH
712 ANGLE IRON 174" x 2° x 2 SA36/A4W ANGCZ2A PO
2 | 2 FLAT BAR 1/4° x 2° SA36/48W FLBC2A 11716 |
3 | 2 FLAT BAR 1/4" x 2° SA36/44W FLBC2A 5 ¥
s |9 ROUND BAR 3/4" SA36/44W RERGYA e

vy

[ A7 77

-

e

15116"7 /

B9/16" f ® [
/ 127 TYP '

&

—11/16" '!
. 1 %
* G{ * mim{' / ;\ _J L. ! SC ? :wm
g " e e __T b 15 3/4” —w OR‘G!NP‘L

DEHA y %( A? Fg RICATE TO CSA W47.1 AND W57,
SCALE: 1: H;C APEE T 2. ALL DIMENSIONS TO HAVE A TOLERANCE OF +1/8' UNLESS OTHERWISE SPECIFIED.

e 3. DEBURR AND RADIUS ALL SHARP EDGES.
e % WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. WPDS-FCI-15,
5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS OTHERWISE NOTED.
ISSUED FOR ’ NWP INDUSTRIES INC
. o “{INEHEATER $RID
TINDUSTRIES INC. TO FIT 72'00 BATH [
y, i1 Total oiifield supply. LADDER ASSEMBLY _
1 | 201207081 HE | B "REDC #01111 REVISED NOTE :-Pf;i?{lt?)%xzézﬁpi é%NILiFXA- Ili:‘e?!’?.} 33?411332 DWN: DJ CHK: GH APP: DF l
0 |20110421] D) | G | DF | ISSUED FOR CONSIRUCTION ' : DATE: 2011.04.2]1 | DATE: 2011.05.13| DATE: 2011.85.13
e THI DRAWING S PROPERTY OF NWP INDUSTRES INC. [ ™o
| DOCUMENT NO. RESCRIPTION REV | DATE 8Y | CHK | APP AN T BE REPRODUCED WITHOUT PERMSSION, | SCALE: _1: - =
X DRAWING REVI5C 0 THIS DRAWING MUST BE RETURNED UPON REQUEST. [ SHEET: 1 OF | : : :
Wmmm“ IR AT S T B N T W Y S T T T R e T PO 2 o S W ST T - PR LR S AT e ,
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|SKID TRAVEL SHEET

APPROVED

BY:

NWP INDUSTRIES INCORPORATED

o __DATE:

=z

1N

WO #: 08806-002-C

-

DESCRIPTION:

Structurél for 3.0 mm Lineheater/Metering Pkg

DRAWING #:

08562-3 REV 0; LH-LAD-72 REV 1

REQ.

HOLD

EMPLOYEE
INT.

DATE

CONMPLETE QC INIT.

DATE

'WORK INSTRUCTIONS/DRAWINGS ISSUED

7 U

(B

UN 0 7 7013

s O

85

JUN @7 2013

' WORK INSTRUCTIbNSIDRAWINGS REVIEWED

' MATERlA’L&PARfoRELEASED '

m (\

(&

L 24200

Lo (i

1/Qp oL 24 13

' WELDING PERSONNEL ASSIGNED

VISUAL CHECKS ON WELDS

Pz

A .
-(%;fumzms

Moy

M/p

' NDE REQUIREMENTS : '

_ DIMENSIONAL GHECK (FINAL)

2l |l |2l

<l |||

Mo

7]

PRIMER PAINT -

SURFACE PREP./SANDBLAST ETC. & P.0. RECEIVED | . -

N

NA

’ﬁ@pl@

FINAL PAINT & P.O. RECEIVED *

QC INSPECTION & FINAL RELEASE

Y
g

.. ACCEPTED BY CUSTOMER

DATE




45° TYP
22 5/8"
TYp
22" 2
1
23/
TYP

e

282138

22344

o~ 47

290 15/18°

P

300 3/4°

f 4
ALE: 1t

281 7/8°

270 3/8"

BAC
A

WPD$
FC1-10 1/4)/
14—
B9/16"
{ y
2 [ ¢lo o

B

t‘ 5" o
—i—

O

10)x2

-ln

2 TYP

pone
36 HOLES

E

L L e e LAY = TR I <

= N A 2T S

g AL N
[TEM PART # DESCRIPTION MIR # |LENGTH|QTY.

1 BOL.52.5BAA BOLT 1/2"x 2 1/2°1G GR, 2 HEX HEAD 2

2 BOL.52BAA BOLY 1/2" x 2" LG GR, 2 HEX HEAD 34

3 |BRACKET-NAME-1A TANK/VESSEL NAME PLATE BRACKET SA36/44W 1

4 COH2GYEE Coupling Half 2" 3M THRD SATOSN 1

5 COR4YSIDEH COUPLING 4" STD THRD RECESSED STEEL 1

6 | LH-DPLATE-FR7224| VINEHEA UBEINSPECHCT)?Q 3{% THRTO DRA&ATH % 24" FIRETURE w/ 1

7 LH-FLA-24.25 LH FIRETUBE/STACK FLANGE FOR 24" OD /4" THK !

8 LH-FLA-24.75 LH FIRETUBE/STACK FLANGE 24” OD 3/4" THK 2

9 | LH-BARI-FIR7224 LH INSPECTION BAR 1/4" THK FOR 72" BATH x 24" FIRETUBE 1 B
10 | LH-BAR2-FIR7224 LH INSPECTION BRACE 3/8" THK FOR 72" BATH x 24" FIRETUBE 2

11 | LHIGASKEL-72 LH INSPECTION GASKET FOR 72" OD BATH ]

12 | LH-IPLATE-FIR7224 LH INSPECTION PLATE /4" THK FOR 72" OD BATH x 24" FIRETUBE 1 ]
13 L1-D63A LIFT LUG 3/8° x & 58" x 3 3/8" SA36/44W 1

14 NIP26YBOEA Nipple 2" X 6" 5/80 SA10¢B ]

15 NUT.5YBAA NUT 1/2" GR. 2 REX PLATED 38
16 PIP1210E PIPE 24" SCH 10 SAS3 2" 1§
17 PIP2410F PIPE 24" SCH 10 SAS3 213 | 1 &
18 PIP2410F PIPE 24" SCH 10 SAS3 840 34| 1

19 PIP280A PIPE 2" SCH XH/80 SA106B 5178 | 3
20 SLIDER-2 TANK SLIBER BLOCK ASSEMBLY ) 3

71—t

- 1-64
FABRICATE TO CSA W47.1 AND W59,

TES

2. ALL DIMENSIONS TO HAVE A TOLERANCE OF #1/8” UNLESS OTHERWISE SPECTFIED.

3. DEBURR AND RADIUS ALL SHARP EDGES

4, WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. WPDS-FC1-15, FC1-10,
5. ALL WELDS TO BE 1/4" CONTINUCOUS FILLET WELDS UNLESS OTHERWEE NOTED,

4, 24 oz. PNEUMATIC TEST REQUIRED.

7. BIPE LENGTH TO BE VERIFIED PRIOR TO PLACEMENT OF FIRETUBE IN BATH,

Tl ] T L ¥ 3
ETAIL'S DETAIL A CTION - ECUION D-D 8 ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
ISSUED FOR NWP INDUSTRIES INC
CONSTRU Tl LINEHEATER FIRETUBE/STACK
24" 0D
SIGNED:
1613 INDUSTRIES INC-. STANDARD
] i1 DATE: Total olfieid supply. ASSEMBLY DRAWING
1 1 2012.1030] vw | & RFDC #01217 CHANGES TO WELD SYMBOL AS MARKUFP 8&0 6 - 0 ii 2-]: PP-Q‘%QX 23%!_-’% gN;SFQIL ‘333 ;2‘%1]89 DWN; DJ CHK: GH APP: DF
0 120110421 DJ | GH | OF | ISSUED FOR CONSTRUCTION e — H: (403) AX: (403) 2274102 I'0zte: 2011,04.21 | DATE: 2011.05.13] DATE: 2011.05.13
DOCUMENT NO, DESCRIFTION REV| DATE THS DRAWING S PROPERTY OF NWP INDUSTRES B, ['sCale:  1:64
AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. : ! DWG: 1H-FIRSTK-24-2
THIS DRAWING MUST BE RETURNED UPONREQUEST. | SHEET: 1 OF 2 '
DL T _m =
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3/8° THK PLATE

A I T ST LT |

S
DESCRIFTION

LINEREATER FIR D PL i FO X
INSPECTION HOLE AND DRAIN

s [
MIR #

LENGTH | QTY. §

LH FIRETUBE/STACK FLANGE FOR 24" OD 1/4" THK

—

LH INSPECTION BAR 1/4" THK FOR 72" BATH x 24" FIRETUBE

—
A

LH INSPECTION BRACE 3/8" THK FOR 72" BATH x 24" FIRETUBE

]

LH INSPECTION PLATE FOR 72° BATH x 24" FIRETUBE

—

e e T SO LA R B W
TEM PART #

1 [LH-DPLATE-FIR7224
2 LH-FLA-24.25

3 | LH-BARI-FIR7224
4 | LH-BAR2-FIR7224
§ | LH-IPLATE-FIR7224

1/4" THK PLATE

1 84"
] ]
I - . i
iiaaooooo.onnunnonscooo-.ooot-noactoq
_ : _ _ _ B
‘ - O, ) DI
CNC LAYOUT - QTY OF FARTS CNC LAYOUT - QTY OF PARTS NOT
__Smﬁ?ﬂ— —g—y—scm%m'—““ #%{fﬁwﬁsk TO BE CLEARLY MARKED ON EACH PIECE WITH PAINT PEN
2. ‘E% Emocuancmganou MUST ACCOMPANY SHIPMENT OF PARTS IF PART
3. g\#égg‘zmaous TO HAVE A TOLERANCE OF +1/8" UNLESS OTHERWISE
4, DEBURR AND RADIUS ALL SHARP EDGES.
ISSUED FOR A% NWP INDUSTRIES INC
CONSTRUCT] ) LINEHEATER FIRETUBE/STACK
SHGNED: 202
) U ?0'3 JNDUS‘TE@ETN-Q, STANDARD
& s Z,D Total oltfekd supbly. ASSEMBLY DRAWING
1 ] 20121030 ww O\ 4 RFDC #01217 CHANGES TO WELD SYMBOL AS MARKUP 8 0 6 | P.00. BOX 6280, INNISFAIL, AB T4G 152 [ pwN: DJ CHK: GH APP: DF
SR 0 | 20110421 DJ | GH | DF | SSUED FOR CONSTRUCTION ‘8’ 0 0 PH: {403) 2274100 PAX: {403} 227-4102 |7 c™7011.04.2) | DATE: 2011,05.13] DATE: 2011.05.13
MENT NO. DESCRIPT . THS DRAWING 1S PROPERTY OF NWP INDUSTRIES INC, .
PTION REV | DATE BY | CHK | APP son_ AN%S MB;A hv?;}q %E ag,sﬁg% }&"é’,“l?% ,§%’§'&'§5§N SCALE: 120 e
. CIFE N -
M:mmmmm gm,mL qmp e . %ﬁm._ <1334 2_,0F 2
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I | PART# DESCRIFTION MIR # |LENGTH | QTY.U
1 EL9THYFE Elbow 90 Deg 1” 6M SW SATOSN 2
2 | PIPIISOA PIPE 1" SCH 160 SA1068 25 /47| 1
3 PIPY160B PIPE 17 SCH 160 SA333-6 7 | 2
i"%;mswsnons SHALL HAVE A TOLERANCE OF +1/8" UNLESS
OTHERWISE SPECIFIED.

2. SHOP TO THEAD END OF PIPE PRIOR TO WELDING.
3. CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY,
4, REVIEW CLIENT SPECIFICATIONS PRIQR TO ISSUE FOR CONSTRUCTION

SEE WELD DETALL # 5TYP

WELR DETAILL #5

é}\ ;i 2 E? L‘ ¥ T:I;}W—
URIDINAL | T e

WPS NWP-1
DESIGN DATA
LINE NUMBER: | FG-1"-C-1&0A /BE-301
iy CUENT SPECIFICATION: | SEE NOTE 4 .
8116 —J i DESIGN & FABRICATE 10:| ANSI/ASME B31.3 NFS 2010 EDITION [
{== 2T ——JI 8116 DESIGN PRESSURE: | 1440 PSIG '
MAXIMUM DESIGN TEMPERATURE: | 200°F
MINIMUM DESIGN TEMPERATURE; | -20°F
PLAN VIEW SERVICE: | HYDROCARBONS
SCALE 1: HYDROSTATIC TEST PRESSURE: | 2160 PSIG
RADIOGRAPHY: | 10% OF SW FOR GAP
OTHER NDE:| 10% MPI ON SW
POST WELD HEAY TREATMENT: | NONE
CORROSION ALLOWANCE: | 1/16"
Q.C. PROGRAM NO.: | AGP-1253
WELDING PROCEDURE REGSTRATION NO.: | WP-1604.2
ISSUED FOR Aq\ ENCANA CORPORATION
CONSTRUCTION &\ LINEHEATER PACKAGE
‘ RNRAT St
3 [ w29022) ww | £ RFDC #01215 REVISED DESIGN DATA AS PER REQUEST SIGNED: B NDUSTRI e C/w 4°-2500# RTJ SPLIT COILS
2 | 20120301 JHK | GH | DF | REDC #00821 REVISED ELBOWS 8 . il N 13 Total cifletd supgly. PREHEAT PIPING
1| [20110606] ©J | GH | DF | REVISED AS PER RFDC #00492 0 6 - 0 o . D) P.O. BOX 6280, INNISFAIL, AB T4G 159 | pwN: DJ CHK: 9
0 | 2011.0506] D3 | GH | DF | SSUED FOR CONSTRUCTION 60——*;— PH: {403] 227450 IAXED) 2;:;:’: DATE: 2011.05.08| DATE: 2011.05.27
. THIS DRAWING IS PROPERTY OF NWF INDU i —
DOCUMENT NO, DESCRIPTION REV | DATE BY | CHKX | APP 0. AND MAY NOT BE REPRODUCED WITHOUT PERMISSION, | SCALE:  1:30 DWG: LH-PH-7224-1
= ; = —rrrr—y - o THS DRAWING MUST BE RETURNED LPONREQUEST. | SHEET: 1 OF 1 §




e e ey e E— IO 2 _° B S TS
TTEM PART # DESCRIPTION IR # LENW
10 034878 L-BOLT, 1° ¢fw 4 NUTS 3 B
102 - SEE DRAWING 08352-3 1 f
103 - SEE ENCLOSURE SUPPORT DETAL 1
104 ANGC22A ANGLE RON Z'x2°x1/4" SA-36/44W & 3
105 LH-7224-BARE LH BATH 72" OD x 24 LG BARE 1
106 LH-LAD-72 LINEHEATER LADDER FOR 72° OD BATH 1
107 | LH-LADANCHOR LINEHEATER LADDER ANCHOR 2
108 LH-PH-7224-1 PRE-HEAT WELDED PIPE ]

CCILEND

FOR INFORMATION ONLY

ORIGINAL

NOTES

1, FABRICATION TO W47.1 AND W52,

2. RADIUS ALL SHARP EDGES.

3, ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS
OTHERWISE NOTED.

4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS FC1-15, FC1-10

5. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

&. APPROX. WEIGHT: 13370 LBS

L i STACK FRE
. TUBE END

ISSUED FOR @ ENCANA CORPORATION
X LINEHEATER PACKAGE
]
NP2 NP soay
e 5o LT REBEAG SIGNED: c/w £-2500# RTJ SPLIY COILS

. INDLUSTRIES INC.
L | H-FIRSTK-24-2) LINEHEATER FIRETUBE/STACK ASSEMBLY . o.\JzUN - ‘ zﬁl Tolal olfieidl supply. BATH ASSEMBLY
LHAAD-72 | LINEHEATER SKID LADDER ASSEMBLY o | ocTainz

; w | ISSUED FOR CONSTRUCTION &B_O_ﬁ__ﬂ_o_zzb P.CO, BOX 4280, INNISFAIL, AB T4G 189 [Dwn: YW CHK:
- . i 4

LH-PH-7224-1 | LINEHEATER PREHEAT PIPING A |octzanz] ww ISSUED FOR APPROVAL PH: {406) 227-4100 FAX: (403) 2274102 Iy Ave: OCT 05/12] DA

DOCUMENT NO. DESCRIFTION REV | DATE | BY | CHK | APP s — R O s, | SCALE: 140 o ossine

’ ; CH THIS DRAWING MUST BE RETURNED UPONREGRIEST. | SHFET: 1 OF3
ﬂmﬁwﬂ"‘ = mmmm_x%w——_‘n T T A ] R T I T T T R R S T




B
MIR #

TEM PART # DESCRIPTION LENGTH | QTY.
"""I =1 100 - SEE SADDLE DETALL 2
102 . SEE EXPANSION TANK DETAIL )
’”'r . 103 CHA45R CHANNEL 4" @ 5.4# 300W 2434 | 1
104 | COFIGYEE Coupling 1" 3M SAT05N 3
i 105 HSSC3A SQIUARE TUBE 1/4” x 3" x 3" 350W/ASTM AS500 71Uz | 8
i 106 | LH-FLA-72.375 LH BATH FLANGE FOR 72" OD 3/8" THK 2
107 | LH-PLATE-ENCL?2 LH ENCLOSURE SUPPORT TAB TO FIl 72" OD BATH 2
k @ @ @ @ @ @ @ 108 | LH-SHELI-728.25 LH BATH SHELL 72 OD x 8 LG X 1/4" THK SA34/44W 3
t n n u [T) ‘n | ] 1 /l/ @ 1!4 k WPDS FC‘[_IS
| | | | | <7l TYP BOTH END
' H ‘ ( | COURSE | :
§ 2 G -G 187 -8 g
FRONT VIEW TYP CIRC. SEAMS
= AND LONG SEAMS
WPDS FC1-)
S
it
-1
TYP 17417 6-12
WPDS LONG SEAM LONG SEAM
rel-e 4 COURSE 1 &3 ,—-l-~ 3. COURSE2
COURSE 2
COURSE 3
0" G BATH &
ENCLOSURE SUPPORT .
1 7/16] 114 MAX
G COUPLING & @ 114 MAX @
COL SUPPORT "
}gPéOF SUPPORT OMETRIC (4 VFVCPIDISO
D A - B A G o B_mj%lﬁﬂ“ 1 1141/ FCI-15
LE: 122
-4 ON B-B O
Ak ’ih“l %mmamcms 7O CSA WA7.) AND W59,
2. ALL DIMENSIONS TO HAVE A TOLERANCE OF +1/8" UNLESS
' OTHERWISE SPECIFED,
3. DEBURR AND RADIUS ALL SHARP EDGES,
4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS-FC1-15, FC1-
5. ALL WELDS O BE 114" CONTINUOUS FILLET WELDS UNLESS
mrg_lﬁg OTHERWISE NOTED
.. B 6. BOLT HOLES TO STRADDLE COMMON CENTERLINE,
7. APPROXIMATE WEIGHT: 8400 LBS.
ISSUED FOR I NWP INDUSTRIES INC
CONSTRU l {INEHEATER BATH
ﬁ - | 72" OD x 24' LONG
; 3 [20121080] vw | & | Ml | REVISED AS PERRFDC #01219 ADDED REF. DWGS SIGNED: B e -
: LH-FIRSTK-24-2| LINEMEATER FIRETUBE/STACK ASSEMBLY 2 | 20000714 DJ GH DF | REVISED AS PER RFDC #00535, ADDED WELD SYMBOL i Total olfeid mppry:. ASSEMBLY DRAWING
¢ LH-PH-7224-1 | LINEHEATER PREHEAT PIPING 1 | 20130530 JHK | GH | DF | REVISED AS PER RFDC #00483 € 'g ﬁ ﬁ 0 ﬁ P.O. BOX 6280, INNISFAIL, AB T4G 157 | DWN: JHK CHK: GH APP: DF :
LHAAD72 | LINEHEATER SKID LADDER ASSEMBLY 0 |z01n.0420{ sk | GH | DF | SSUED FOR CONSTRUCTION PH: {403) 227-4100 FAX: 403) 2274102 Iy o ™011.04.20 | DATE: 2011.05.13] DATE: 2011.05.13
DOCUMENT NO. DESCRIPTION REV | DATE BY | CHK | APP 5Oi__— ﬁﬁﬁgﬁ{,‘ﬁ%?&%%‘&% mgﬁ@ﬁ?& SCALE: 148 - IN-T24
Al EEE?EEEE%%?‘M THIS DRAWING MUS BE RETURNED UPON REQUEST. | SHEET: 1 OF 4 DAGINIRARARE | RS 1S
Sl o Y i T I R S LT U 7
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e = — s —mmee—— T R S e e Wt R _ammm i
ITEM PARY # DESCRIPTION MIR # |LENGTH|QTY.
501 | COF.5GYEE Coupling 1/2° 3M THRD SATOSN 2
502 | COH2GYEE Coupiing Half 2° 3M THRD SA105N ]
- ol ol 503 | COLDLEVEL-1 LH COLD LEVEL INDICATOR :
504 | EXP-END2472 EXP. TANK END PLATE TO FIT 24" OD TANK x 72" OD BATH 11
R s 505 EXP“E&‘E%“”” EXP. TANK LG END PLATE TO FIT 24 OD TANK x 72" OD BATH 1
I ' 504 PIP440A PIPE 4" SCH STD/40 SA104B 1|
{ N o =) 507 | PIP2410E PIPE 24" SCH 10 SA53 ERW 120° | 1
— 4 508 | THIEFBASE-1 THIEF HATCH BASE ASSEMBLY 8 5/8" OD 1
174" MAX.
1 =)
- ¥ ]
]
FRONT VIEW
TSCALE 1220
&
9 1/8
i {
. a 3 mw
91/8 /
18.3/4" . ? } o) 2 Vi ﬂ
. ._"#ﬂ: /
#%g“. IGN AND FABRICATE TO CSA WA47.1 AND W59, L] Ty WPDS
2. ALL DIMENSIONS TO HAVE A TOLERANCE OF *1/8" UNLESS & 172 TYP " FC1-15
OTHERWISE SPECIFIED. o 78 i)
3. DEBURR AND RADIUS ALL SHARP EDGES.
4. WELD PROCESS TO BE MCAW UINLESS OTHERWISE NOTED. EN
WPDS-FC1-15, FCI-10. Yot
5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS
OTHERWISE NOTED.
4. BOLT HOLES TO STRADDLE COMMON CENTERLINE.
ISSUED FOR NWP INDUSTRIES INC
CON STRU T _ LINEHEATER BATH
: 72" OD x 24' LONG
3 | 2012.1030] vw | O ﬁ’ REVISED AS PER REDC #0121 ADDED REF. DWGS SIGNED: NZ Beghe Ao :
} LH-FIRSTK-24-2] LINEHEATER FIRETUBE/STACK ASSEMBLY 2 {20107.04] DJ | GH | DF | REVISED AS PER RFDC #00535, ADDED WELD SYMBOL DA e e pp——y - ASSEMBLY DRAﬂNG }
‘ P.O. BOX 6280, INNSFAIL AB T DWW JRK R GH AP OF
LH-PH-7224-1 | LINEHEATER PREHEAT PIPING 1 [2011.0530] sk | GH | DF | REVISED AS PERRFDC #00483 8 800 ﬁ - Q Q 2‘__5 Pr 403 278100 FAX: [403) 2274102 | oo K HE K e
LH-LADM72 UNEHEATER SKID LADDER ASSEMALY 0 | 20110420 JBK GH DF ISSUED FOR CONSTRUCTION . U4, T 05, . 05,
. . THIS DRAWING [$ PROPERTY OF NWP [INDUSTRIES NC. SCALE: 1220
B DOCUMENT NO. DESCRIPTION REV ] DATE BY | CHK | APP $.0: ALD MY NOT E REPRODUCED WITHOUT PERMISSION. : e
' Ha DRAWING REVTILIAS ALLQ!MEM&M% THIS DRAWING MUST 8E REURNED UPON REGQUEST. | SHEET: 2 OF 4

08?65



B e ———— e O et vy T LA
a0 LHSA D72-PLATE LH SADDLE PLATE FOR 72" QD 1
302 | LHSAD72-SUPPORT LH SADDLE SUPFORT FOR 72" CD 2
303 LHSAD72-WEAR LH SADDLE WEAR PLATE FOR 72" OD ]

P —————————————— =

-————— 23 1514 —————] —————— 23 15/14" ———=

R
SCALE 112

WPDRS

2 l!“"""’_‘"’ EC1-10

HO%ES
FABRICATE TO CSA W47.1 AND W59,

2. ALL DIMENSIONS TO HAVE A TOLERANCE OF 1/8" UNLESS

OTHERWISE SPECIFIED.
3. DEBURR AND RADIUS ALL SHARP EDGES.
4. WELD PROCESS TQ) BE MCAW UNLESS QTHERWISE NOTED. END VIEW L H
WPDS-FC1-15, FCI-10. SCALE: 1512 ;
5. ALL WELDS TO BE 174" CONTINUOUS FILLET WELDS UNLESS :
OTHERWISE NOTED.
ISSUED FOR ~ NWP INDUSTRIES INC
CONSTRUCTI X LINEHEATER BATH
‘ 3 [ 20021030 vw | B [y | REVISED AS PER RFDC #01219 ADDED REF. DWGS M S 4800 L - -
LH-FIRSTK-24-2| LINEHEATER FIRETUBE/STACK ASSEMBLY 2 {2011.07.14] DJ | GH | DF | REVISED AS PER RFDC #00535, ADDED WELD SYMBOL mm! N ¢ Total olifield supply- ASSEMBLY DRAWING ;
LH.PH.7224-1 | LINEHEATER PREHEAT PIPING 1 | 2011.0530] JHK | GH | DF | REVISED AS PER REDC #00483 880 ﬁ 00 2-N &% B e . 43 229~ S | o dHK SritaGh ApPHDE E
" [HAAD-72 | LINEREATER SKID LADDER ASSEMBLY 0 | 2011.04.20] JAK | GH | DF | ISSUED FOR CONSIRUCTION TR = e DATE: 2011.04.20] DATE: 2011.05.13) DATE: 2011.05.13§
DOCUMENT NO. DESCRIPTION REV] DATE | BY | CHK | APP 802 AND MAY NOT 36 REPRODUCED WITHOUT PERMSSION, | SCALE: 1112 DWG: LH-7224-BARE :
4 REV: 3
= = m— T EEHE!%E RUNCEES THS DRAWING MUST BE RETURNED UPONREQUEST. [ SHEET: 3OF 4 |
SRR LR DN S oy F A T A : T A ) e R N BT T IS £ AL — ¥ e e s i ]

08806



[ B e — i e PRS- r_mmmmmtm Tl
TEM PART # DESCRIPTION MIR# | LENGTH
401 | EXP-END2472-D EXP. TANK LC END PLATE TO FIY 24" OD TANK x 72" OD BATH
402 | EXP-END2472-.G EXP. TANK LG END PLATE TO FIf 24* OD TANK x 72" OD BATH
403 | 1H-FLA-72.375 LH BATH FLANGE FOR 72 OD 3/8" THK
404 | LH-PLATE-ENCL72 LH ENCLOSURE SUPPORT TAB TO FIT 72 OD BATH
- 405 [ LHSAD72-WEAR LH SADDLE WEAR PLATE FOR 72" OD ;
__J’"J/’j / 406 | LHSAD72-PLATE LH SADDLE PLATE FOR 72' OD -
s i 407 | LHSAD72-SUPPORT LH SADDLE SUPPORY FOR 72" OD
i N+
84“
: ? i @ & ( 1/4 THK PLATE
]
B4 3/8° THK PLATE
e X WL ] J
URIGINAI
¥ V4%
NOTES
q‘gnwsﬁiﬁ TO BE CLEARLY MARKED ON EACH PIECE WITH PAINT PEN
@ = @ 2. QLCL) Eggwggmnow MUST ACCOMPANY SHIPMENT OF PARTS IF PART
NC LM;CEEE:- £ BEATH 3. ? I%gimsmon}s TO HAVE A TOLERANCE OF £1/8" UNLESS OTHERWISE
4. DEBURR AND RADIUS ALL SHARP EDGES.
ISSUED FOR A, A NWP INDUSTRIES INC
CONSTRUCTI ) LINEHEATER BATH
i - | 72" OD x 24’ LONG
3 [ 20121030 vw | Q¥ % REVISED AS PER RFDC #01219 ADDED REF. DWGS SIGNED: B b A -
LH-FIRSTK-24-2 LINEHEATER FIRETUBE/STACK ASSEMBLY 2 [ 20110794 DJ | GH | DF | REVISED AS PER REDC #00535, ADDED WELD SYMBOL D,w - 013 Total o%ﬁ;?;ipp,; ASSEMBLY DRAWING
LH-PH-7224-1 | LINEHEATER PREHEAT PIFING 1 | 2011.0530] JHK | GB | DF | REVISED AS PER REDC #00483 8 g 06 =00 2D PO BOX 6280, NNIFAIL AB T4G 159 [Dwn; JHK oIk GH = |
BRAIAYE | 1 LINEHEATER SKID LADDER ASSEMBLY 0 | 2011.0420] Juk | GH | DF | 1SSUED FOR CONSTRUCTION . PH: (403) 227-4100 FAX: {403) 227:4102 I r ™2011.04.20 | DATE: 2011.05.13) DATE: 2011.05.13
DOCUMENT NO, DESCRIPTION REV | DATE BY | cHK | ApP 5.0 - THIS DRAWING IS PROPERTY OF NWP INDUSTRIESINC.  ["c=re— .30
T e NG S v
S s S T | AR £ T L *7:13-417 S T = YT

08803



T T e =2 S Y 2 I N

I LENGTH

ITEM PART # DESCRIPTION MTR # QY.
101 034878 U-BOLT, 1" c/w 4 NUTS a3
102 - SEE DRAWING 083523 1
103 - SEE ENCLOSURE SUPPORT DETAIL 1
104 ANGC22A ANGLE IRON 2%2'%1/4" SA-36/44W & 3
105 LH-7224-BARE LH BATH 72" OD x 24' LG BARE 1
106 LR-LAD-72 LINEHEATER LADDER FOR 72" OD BATH 1
107 LH-LADANCHOR LINFHEATER LADDER ANCHOR 2
LH-PH-7224-1 PRE-HEAT WELDED PIPE 1

COIL END

ORIGINAL

% FABRICATION TO W47.1 AND W5p.

2. RADIUS ALL SHARP EDG

3. ALL WELDS TO BE 1/4" CONT]NUOUS FILLET WELDS UNLESS
OTHERWISE NOTED.

4, WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS FC1-15, FC1-10

5. ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

&. APPROX. WEIGHT: 13370 LES

STACK FIRE
TUBE END

ISSUED FOR f‘"!% ENCANA CORPORATION
CONSTRU Y LINEHEATER PACKAGE
' 08562-3 | LINEHEATER SKIY ASSEMBLY SIGNED: ] c/w 4"-25004# RYJ SPLIT COILS
| LHFIRSTK-24-2] UNEHEATER FIRETUB - Lo
- E/STACK ASSEMBLY . - 2013 Tatal oHfiekd sUpDH. BATH ASSEMBLY
LH-LAD-72 | LINEHEATER SKID LADDER ASSEMBLY 0 [octaig w [© ISSUED FOR CONSTRUCTION 0 Z,D P.O. BOX 6280, INNISFAIL, AB T4G 15%  [Dwn: vw CHK
LH-PH-7224-1| LINEHEATER PREHEAT PIPING A [ OCT23712| vW - ISSUED FOR APPROVAL 88 0 6 o PH: 1403) 227 i DATE: QCT 05/12) DA
 DOCUMENT NO. DESCRIPTION Rev | DATE | By | cuk | aep SN A R MO R RDUCED WIRIOW PERRHION, | SCALE: _ 140
S o L e : LEAWING REY . ALL DIMENSIONS iE !E.HES }’HJSDRAWIN(? MUST BE RETURNED UPON REQUEST. SHEEI.:. 1 (3}: 3




449"

o ) G LINEHEATER BATH
= N = 41/ \
5 2 3 IR
8 o & i
° | N O L o R TOP OF ANGLE
k e
T L 961716
—1 = | B :
! — T ) 413148 — g¥%r£gp,]
!
TBEEND REQUIRED
{ G PREMEAT PIPE
CoiL ‘ - @ - k‘ 48 1/16"
DETAIL A
t SCALE: 1:16
1403/16"
: : E--z;nx;‘uun:ax-:uulunun::.—.:r.-::ﬂ::? S I ‘ ;VCPIDISO
LI ‘ﬁ -ﬂ R -E k| . 77 3] o -
| ; 134 WPDS " T
L TYP ’
PLAN VI =
] ALE T ekt L {
DETAIL D ;
& b b B o o N SCALE 1516 -
g ~ o~ ~ ~ ~ 3 3
g & & & g § |
a DETAILC
b
I . ..
| LI l SHOP TO
- ot
A
] 4 If&"—‘ |
. | _ i . : i IL : )
i S £~ L ‘@ (3G
36 1/2 te— VIEW ﬁ!ﬁ IS
RONT VIEW — At PRI
ISSUED FOR ‘\\ ENCANA CORPORATION
- LINEHEATER PACKAGE
CONSTRUCTIO NP e
08562-3 LINEHEATER SKID ASSEMBLY SIGNED: o TR I ‘w?:t. Clw 4"-2500# RTJ SPLIT COILS
LH-FIRSTK-24-2 LINEHEATER FIRETUBE/STACK ASSEMBLY : par:_JUN = 5 zmg Total olifexd spply. BATH ASSEMBLY
; P.0. BOX 4280, INNISFAIL, AB TAG 159 [ win: VW CHK:
LH4AD-72 | LINEHEATER SKID LADDER ASSEMBLY o |octainz] ww | ¢* #J1). | 1SSUED FOR CONSTRUCTION \&8 Q ﬁ _ ﬂ Q Z“D B O e 4%, 1374100 VW
LH-PH-7224-1] LINEHEATER PREHEAT PIPING A | OCT23512) ww ISSUED FOR APPROVAL e — DATE:
Rev ] DATE | BY [ CHK| APP b — = Y NOT B REPRODUCED WITHOUT PERMESSION, | SCALE: _1:48 — o}
- TR 51 AN IS DRAWNE MuS! B REIURNED UPON REQUEST, [ SHEET: 2.0F 3 Pt REV: O
!W&MW? [ -Mu%mm £oa o=, B0 | TR S e A T = &

1806



b S ] R P — e T S e o o e e IR ST ey L e e S LAMEE LK

WPDS$
FC1-15
Ye

ENCLOSURE SUPPORT

/]

<
)L/ yavd 7 7 Z 7
VAR AA S

ENCLOSURE SUPPORT

SECTION E-E
TICAIE T2

ITEM | QY. e escpron, o APART A ] LENGTH
201 | 2 ANGLE RON 1/4"x 2' x 2 SA36/44W ANGC22A | 85
202 | 2 ANGLE IRON 1/4"x 7' x 2" SA36/44W ANGC22A | 25
203 | 1 PLATE 3/16"x 24" X 84" SA36/44W PLAA24B4A| 143q.F.

NOQTES

1. FAB I%ATE TS?i rRJ‘P?iE‘DAG NE[SJ W59,

2. RADIUS ALL .

3. ALL WELDS TO BE 174" CONTINUCUS FILLEY WELDS UNLESS OTHERWISE NOTED.
4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTE. WPDS FCHIS

WPDS
FCI1
TYP

ALE; 1:12

i DBS62-3 LINEMEATER SKID ASSEMBLY

LH-FIRSTK-24-2] LINEHEATER FIRETUBE/STACK ASSEMBLY

-, ENCANA CORPORATION
ISSUED FOR &

LINEHEATER PACKAGE

CONSTRUCTIC

INDUSTRIES INC.
Total olifield supply. BATH ASSEMBLY

. oae JUN = § 2013
| LH-LAD-72 | LINEHEATER $XID LADDER ASSEMBLY 1" 1SSUED FOR CONSTRUCTION a 8 n 5 - Q Q 2«—-5 PPQ%QB%X &O}&N&QI? 43351 ;’;;3_215{;?2 DWN; VW CHK:
{H-PH-7224-1] LINEHEATER PREHEAT PIPING ISSUED FOR APFROVAL . i OF'pr T = DAYE: OCT 05/12) DAY
o THIS DRAWING STRIES INC. B .
. POCUMENT NO. DESCRIPTION SN AND MAY NOTNGBE Rﬁéggggmmﬁv%lg}ﬁ%%& SCALE: 1:12
k TG THIS DRAWING MU . |sHEER: 3COF3
| A DEAWNG RESJUIES : ALL DIMENSIONS IN INCHES SpEAY T i e O
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INVUVF JTHIdUORNIES HHL

PO Box 6280
4017-60 Ave,

T4G 159

WepsIite: Wwww.nwp.ca

Ly

MW@

i"Phone: {403)227-4100

Fax:  (403)227-4102

Industries Inc i

HYDROSTATIC TE_"ij.AFFlDA\"/IT

Customer: Encana Corporation

JO# 08806-002-D

Project: Preheat Line for 3.0mm Lineheater

Projéct#

Test Pressure; 2160 PSI

Hold Time: 60 mins

Code Requirements: ASME B31.3 2012 edition

All Personnel Advised of Test Iﬂ/ All Signs & Flagging Posted I}J/

Prior to Fitling — Fitting/Hoses & Component Meet Required Test Pressure

Sign-Off Supervisor: &

Tester:

Date: 15/07/2013

Product Description:

| FG-1"-C-160A/BE-301=2160 psi

m/.

50% Test Pressure Lealk/Systems Check Completed

| 50% test=1080 psi

L
|

Test Temperature' oF

. Equlpment Dralned & Flushedto Prevent Freazmg:= Yes: No: []
- E \F
PV
Start Time: 7 7 &han Finish Time: /. V_}/f,‘,ﬁ
’ :
Test Gauge ldentification # .Pressure Ringe. | Calibration Date
NWPG- 5000 it “0-5000.. PS| 1478 MAQ 2013
NWPG- 5000 4 0-5000 ~“PSi {LTH-MAY 2013
NWPG- T PRSI
NWPG- ! ps|
N\WPG- PSI
NWPG- PSt
NWPG- h . P5I
NWPG- “* pSt
.: . .:;g"
/ e ) '
Test By: J%]L-_///V Date: 17/07/2013

NWP Representative: P

‘Date; 17/07/2013

Customer Representativgz

Date:

RFV 1.0 Novemhber 13 2017



| issuing Authority: Marvin J. (Ty) ABSA
DeBelser/Dale Karg

Date af Issue: November 13 2017 EWMWE@ FORM_NDE_001

: ; ) .D.E Reguirements
Rev Status: 2.1 Industries fnc, ™ N equi

VI R R R T AR L oY STAYoh s

Client: Encana JO# 08806-002-D
Project: Welded Piping —3.0mm Lineheater [preheat -line] Date: 03/07/2013
Piping: Pressure Vessel: [J Tank: [ Other:
1 X-Ray O 100% [_] ASME section Vill-uw-51
Gamma Ray O rul [ ASME section VII-Uw-52
] Ultrasonics I:] 25% Customer Specification
ASME B31.3 NFS
O] Liquid Penetrant 10%
O Magnetic Particle Other{Define} Other {Specify)
D Accoustic Emission D Spot
[ Hardness test Max 200 BHN (] CSA W47.1/W50
General Instructions: Vessel 5/N
P1 Material
Welder I W
Shell-T=
Pipe-T= 1" sch 160

Total Welds 2 x gap shat { first # is GS-1)

Please use wire type iQi
Pleasa Note focations of all Indications an films on reports
Please Inctude 0.F.D-5.0,0 5.F.0 on reports

Special Reguiremenis: Shots 2
Buttweld Xray to be identified as X-#

Gap Shots to be identified as G5-8

Threaded Shots to be identified as X7-#

Identify on Enveiope part of package being shat ia. Coil, Piping, ect.

Flashes must contain: Customer, JO#, Spocl Jdentification, Xray number, Clock tape, Weider's 1D Symbeol, Date
Mark all indicated repairs on tha project

NOTE: Encana Spec for Welded Piping-acceptance is zero root defects
Encana Spec is Zero Elongated Indications
Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged
HT Is a 5 Point Traverse

Prepared By: Tom Ewashen Date: 03/07/2013




IRISNIDT

RADIOGRAPHIC
INSPECTION REPORT

RD16 - RT580
Page 1 of 1

Exposure Device #: D5934
Cobalt 601 IR 192
Film Brand: AGFA

X-Ray []

Source #: 889588
EFSS: 155"
#Film/cassette: 1

Job /P.O. #: 08806-002-D  IRISNDT #: 167255
Client: ENCANA G/QO NWP
Location; innisfail, AB

item Inspected: Plping - 3.0MM (preheat line)

Date: 03-Jul-13

Material: P1

Code: B31.3 NFS / Encana spec.

Eilm # Lo?:iazt?c’m Welder{IRISNDT; 5.0.D. | O.F.D. | # of { Work | Fllm Type and Location of Discontinuities {Ajccept
w Thickn es.s ID Proc. |Inches|Inches |Exp.[ Loc. | Type | (rejectable discontinuities in square brackets [} [(R)eject
GS1 1"5160 w RT#8 137 | 1.315 | 1 1 D5 A
G52 18160 w RT 8 137 [ 1318 | 1 1 D5 A

Number of Radiation Barrier Warning Signs Erected: Number of Radiation Barrler Warning Signs Returned:

[4] N/A (Other)

Work Location Legend:

[1] Inside Fab, Shop

{2] Yard/Lay-down Area

[31 Piping/Modular Fab. Area

IC - Intemal Concavily

IRIS Procedurs; _ AB - ArcBurns EUC - External Undercul
Single Wall Exposure; 500.= Source-fo-objact distance (D) BT - Bum Through UG - Intemal Undarcut LF - Lack of Fusion
RT1,2 2A,6,7 _ . CK - Crack HB - Hollow Bead LC - Low Cover
Double Wall Exposure OFD, = ELEILE:T?E m}s;mma sida of EP - Excessive Penetralion IP - [ncomplele Penelration MA - Misalignmani
RT3, 34, 4,58 P - Porosity S - Slag
Interpratation by;
Unit¥: 677 iGlomelers:  SEE Film Quaniity: JEEF BAJEMA SNT-TC-1A 1)
- C.G.5.B. Il
In; Out: Hrs: _T8 {Printy //E”\ avel
3 1 CG5A# 10863
In: out: Hrs: 2 (2% x5%) D5 —: -
Personnal; {Signefture)
Client Repraseniative:
JEFF BAJEMA,  JEFF WHYTE {Prinl} 1 /
lam in full
agreamant with
faporl conlents
(Sign 7 N
i =7
g /
5311 — 05 Simet Edmeman, Albera, TOE 5T8 Fhone: (780) 437-2022 Fax- | 700 430-1430
Calgary (403) 276-8121 Cold Lake [720) B25-B105 DCaer Park, T4 (201) 4164444
Lteydminster (780} 0756455 Fort McMurray {780} 743-1536 Matrtx Hauston, T {13y 122.7177
Bamrhead (700} 474-3018 Red Dapr {403} 347-1742 Tulsa, O {B16) 448-0773
Nisku (780) BS5-7818
IRISNOT E-2004N

CUSTOMER COPY

~



Issuing Authority: Marvin J, (Ty) ABSA

DeBelser/Dale Karg

Date of Issue: November 13 2012 FORM_NDE_001

Rev Status: 2.1 N.D.E Reguirements

Industrles Inc, ™

i 4 = oe o roranTe

2

Jo# 08806-009-D

Date: 03/07/2013

Client: Encana
Project: Welded Piping —3.0mm Lineheater {preheat -ling)

Piping: Pressure Vessel: [] Tank: [] Other:
(J ¥-Ray O 100% [ asme section vil-uw-51
R
H Gamma Ray OO [ ASME Section vill-uw-52
] Ultrasonics L] 25% Custormer Specification
ASME B31.3 NF5
D Liguid Penetrant 10%
Magnetic Particle Qther(Define) Other (Specify)
D Accoustic Emission O Spot
[ Hardness test Max 200 BHN L CSA W47.1/W59
General Instructions: Vessel §/N
P1 Materiat
Welder 1w
Shell-T=
Pipe-T= 1" sch 160
Total Welds 2 x mpj { first # is MT-1)
Please use wire type I
Plzase Mate locations of all indications on fiims on reparts
Please include 0.F.0-5.0.0 5.F.D on reports
Special Requirements: Shots 2

Buttweld Xray to ba identified as X-#
Gan Shots to be identified as G3-4
Threaded Shots to be identified as XT-#
ldentify on Envelopa part of package being shot ie. Coil, Piging, ect.
Flashes must cantain: Customer, JO#, Spool Identification, Xray number, Clock tape, Welder's (D Symbul Date
Mark all indicated repairs on the praject :

NOTE:  Encana Spec for Welded Plping-acceptance Is zero root defects
Encana Spec is Zero Elongated Indications

Encana Spec for Socket Welds-acceptance is minimum 1/16" gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged

HTis a 5 Point Traverse

Prepared By; Tom Ewashan

Date: 03/07/2013




MAGNETIC PARTICLE
INSPECTION REPORT

RD16 - MT281

Page 1 of 1

1R 1SN DT

Job ! P.O. #: 08806-002-D
Client: ENCANA C/O NWP
INNISFAIL, ALBERTA
ltem Inspected: PIFING - 3.0MM Line Heater {preheat lina)

Procedures: MT-2V  [RISNDT 5.0 IRISNDT #: 167255 Date: 03-Jul-13

Code: ASME B31.3 / CUSTOMER SPEC.
l.ocation:

Surface Condition: Painted [] Sandblasted [] Machined J AsCast[] AsForged ] Weldment Other [
Thickness: VARIOUS Heat Treatment: N/A
Bench: Headshot[[] Central Conductor(J Coil [J

Material: P1{

Magnetizing Equipment; Yoke Coll[]  Prod []

IRISNDT #: 40120 Mfg: PARKER Calibration Drate: 17-Jun-13
Blacklight: [] IRISNDT #; Mfg: Calibration Date:  --13
] Verification per ASME V Art 7 T.777.2
Whitelight: Battery Powered Min. 3V } Held within 30 cm (12in} of the inspection surface
110V Power Min. 60W Bulb O provides minimum 1000 Lx {100fc}

Method of Magnetization:

ACE DCO cContinuous Residual []

Magnetic Particles:

Dry [ Wet{

Red[] Grey[] BlackBd Fluorescent [J

Batch #: 1283 Mfg: ARDROX Type: 8031 -

Background: [ Batch #: 1243 Mfg: ARDROX Type: 8301W

MPI was carried out the following

17 5160 SOCKET WELDS
MT1 > MT2
WELDER: ‘W’

Results: No rejectable indications were found at time of inspection.
Acceptable to code

inspection Limitation(s):

Intarpratalion by:

Unit; Kilometers:  SEE Kf‘l’lﬁ”m“b'“" JEFF BAJEMA SNT-TC-1A I
) C.ESH. I
In: Out:, Hrs: TS {Print) {Cevel)
C.G.5B 10863
In: Qut: Hrs:
Farsoanel: (Signature) -(,

Client Represantative:

JEFF BAJEMA, JEFF WHYTE (Prinl)
I am in full n 7
agraamant with
report contents
(Sign)

5311 - B5 Street Edmonion, Alberte, TEE 570 Phone: (JEC) 437-2022 Fox: {780) 436-1428

Calgary (403} 270-8121 Cold Loka (780) B28-6105 Deer Park, TX (201) 476-4442

Ulayiminsier (700} 875-6455 Fort McMurray (720) 743-1536 Matrix, Houston, TX (Tt 722-1177
Baphead {780} 674-3018 R Daer {403} 347-1742 Tulsa, QK (218) 440-6773
Nisku {700} 9557016

IRISNDT E-2003F

CUSTOMER COPY



NWF Iingustries Iinc™

PO Box 6280
4017-60 Ave,

Website; www.nwp.ca

{7
)
fi

Phone: (403)227-4100

T4G 159

Industries Ine, ™

Fax:

(403) 227-4102

Customer: Encana Corporation

PNEUMATIC TEST AFFIDAVIT

Project: Shell Assembly
Test Pressure: 24 oz

Code Requirements: CSA W47.1 and W59, APl 12F

Product Description;

Tank Serial # 08806-002-C

Test-

JO# 08806-002-C

Projectt

DWGH

#1.All Welded and Bolted Connections

Hold Time: m;_ : -_,;
Date: 17/07/2013 ST

REVH

No leal:s

Repajrs

Ground ta sound metal by:

Repajr preparation. QC witness by:

Reweld using E7018. QC:

Repaired by:

Procedure approved by QC:

Additional Comments

Completed repair checked by QC:

PSV Used: Range: Calibration Due;
0/¥397-676 C-28 oz
Test # Test By: Ci._tfn Date Test Gauge ID. Range Calibration Due:
[ %
1 W 1 uyidnnwes 177 779 [o5ps |

Test(s} ApproveETBy:

| Date: 17/07/2013




NWP Industries Inc,

PRe-tewr Line dor 3.0 mm fbﬂg/fm LH. Bza;.

JuN o T

PRESSURE PIPING EXAMINATION CHECKLIST
DR T LU-PH -T2y Ked 3 - 0824 Ko, (Fe) £ 1.63908 NUMBER: 80, 60.2- )
NO. FUNCTION SIGNATURE OR INITIAL
AND DATE
Q.C. OWNERS
INSPECTOR INSPECTOR

1 DRAWINGS: ABSA registration over 0.5 Cu.M. Approved by Owner.

Approved for Construction (signed & dated).
2 Owner's Inspector notified.
3 Reglstered Welding Procedure Specifications, Q.C. Manual and Forms ; i

available at site, Job File started. Noon Jowe 7713

Welders qualified for WPS's and have valid Performance Qualification cards.
4 Welders Log completed. WPS reviewed with Welders. s LD _Sr_'mh Jowy 2015

=

5 Material checked against P.O., drawings, and specifications.

ldentification confirmed. Golour coding applied. LD .lmb Juwy 2003
6 Sample of each Welder's work examined, including root spacing, -

alignment, cleaning, joint preparation, preheat and electrode control. Aowsy Jow 00
7 Nondestructive Examination completed. Reports and radiographs He (p |4

reviewed, signed by Level [l or lll, Radiograph |.D. detailed on drawings. Ac_w-n IV 5 205
8 Visual Examination of all completed welds, Welders L.D. stamped and

recorded on drawings. Aswy, Jouy 203
g Heat Treatment verified and recorded on drawings. 4
10 | Each system checked against specifications and drawings bafore test. /@/ AUG 0 1 2013

\]

11 | Al deficiencies recorded and signed off by Q.C.1. and Owner's inspector AUG 01 2013

before test.
12 | Pressure Test checked. Gauge calibration verified, gauge #'s recordgd. @ AUG 0 1 7013
13 | System checked after test. Deficiencies recorded and corrected. 7@ AUGD 12013
14 | Gonstruction data reports (AB-83) prepared and signed by Q.C.|. and ] .

Owner's Inspector. -y 7;') - m: @d Q C

e

15 | Declaration form (AB-81) submitied to ABSA e
16 | As built drawings accepted by Owner.

WDog\files\NWP_Op,_Man\curren\QCPressurePipingExaminstionCheckListR00.doe



( I lssuing Authority: Marvin J. (Ty) DeBelser / Dale
Karg

Iv{anufaclur_ing

PData of Issue; November 30, 2007 ORM-LHTS-001

[Rev Status: 1.0 INDUSTRIES 1INC. ine Heater Travel Sheet
Shell, Skid & Firetube Assembly)

L, 4
By: Date: JUN 05213

2
W.0.4 () 880_@ -003 =D Description: F1Reru e |% STACK -@n’ 3.0 mm f}nfﬁ‘f/«’._ LH £ <6 .

Drawing # LH‘FIRSTK"&L/’Q EE‘/ l

Req. Hold Employt:;db\.(, Date QC hnitia Date
“Injtial®

Work Instructions/Drawings Issued

) K.EE%--:?»T&%}% ) [T
il Ay funor s

Wark Instructions/Drawings Reviewed

I
Material & Parts Released AUG B 1 oo

NANEN
_

Welding Personnel Assigned @(l\/ﬁﬂn Q\é . AUG D 1 01

AUG 0 1 2013

LY i

“/W } _\‘;
Visual Dimension Inspectiony - Firetubgféta -1
MRS

Visual Dimension Inspection - Skid

Visuat Dimension Inspection - Expansion Tank

Visual Dimensjon Inspection - Preheat Line

Visual Dimeﬁéiﬁﬁ Inspection - Shell Assy.

S (Cg) | AUG01 208

Pneumatic Test - Firetube

o

Hydro Test - Preheat Line

Pneumatic Test - Shell Assy.

AUG 0 1 701

{Installation of All Welded Components Complete

NN AN NNNNA

Final Inspaction Release

Accepled By Customer: ' g Date:

Sl {DapilasNWP_Op_HWanfcurren/OALinaHesuterfravelEhesiRD0 ods



o lséuing'Aumority: Marvin J. (Ty) DeBelser / Dale

Karg

Date of Issue: November 30, 2007
Rey Status: 1.0

INDUSTRIES INC.

r@‘%

}\Aanufacturing

ORM-LHTS-001

ine Heater Travel Sheet

Shell, Skid & Firetube Assembl

By: /g Z

Date:

JUN 05 208

wo.# BP0k coa-D

Description: & Mgt | '1" EXPAJJSINOﬁI\iKA -;[})i’ Jo mm ’ﬁm/‘ﬁ{ L/L)l /ké;

Drawing# {H- 79\21/'69‘Pxﬁ FZ”V} OESLR~(, I?C\/ O

Req. Hold Employee Date QC Initial Date
_Initial Complete

Work lnstruct!onlerawmgs issued o %’5‘(" WoHO3 /j?f') JUN 0 Rk .

[Work Instructions/Drawings Reviewed . '/ o’ t’%‘?/is @\ : JUN 07 Zma

Material & Parts Released v ‘/ %@P 0.3/07.1/";5 % AUG D 1o

wéldmg Persoﬁne! Assigned e %(SP SHewis | 1 AUG 012013

Visijal Dimensfon Inspection - Firetube/Stack A

Visual Dimension Inspection - Skid Ay _ .

Visﬁal Dimension Inspection - Expansion Tank v (ﬂﬁ/:‘ { I [I,[}f/! {@ r/ ‘?7
Visu.al Dimension Inspection —n Preﬁeat Line  wiraqn o v - Z@— | AUGIU 12013

Visual.bimension Inspection - Shell Assy. ~ q&% AL (%’ \_:[-Q{i / ;57 }/ >

Preumatic Test - Flrelube A

Hy.dru Test - Preheat Line v v AUG B 1 1013

Preumatic Test-SheII Assy. A AUG 012013

Installation of All Welded Cu-r.nponents Complete - AUG 0 1 2013

Final Inspection Release o | TCJ“! : 08 ! ‘3

Accepted By Customer. -

Date:

tile: 4D

WP _Op_Heni

DALIneHealerTravelihestR b ods




NWP Industries
Job Order Paperwork

Order: 08806-002-

Item: Valve Train
Description: 3.0 MM BTU Lineheater Package

Ordered: 1.00
Qty To Mfg: 1.00
Entered: 05/21/13
Delv Req: 07/26/13

JWWMWWWWWMWWWW

I seunt

Customer: ENCANACORP
Name: Encana Corperation {Open Inv) 3 1“'(5

Customer PO: PO44501

W\
Contact: Justin Zacharias y
Parent Order; 08806-002

Drawing: LH-VALVETRN-1 REV

OPER 5 WORK CENTER QTY SETUP

RUN START/END DESCRIPTION

U/M QTY

200 Instrum, 1.00 0.00
Instrumentation

oper: | [N

Structural Welding As Per C5A W47.1 and W59

Employee Identification:

4.00

MTR

Fabrication:

Date:

Date: . /10/17//1"\/ /"7 ~

W IR VRNV A

Y5-86820%
Y STRAINER 1" 3000 ALTA 1/32 Perf

Each 1.00

WMWWMMMWWWW

June 5, 2013 at 4:30 PM

jobprtc.rpt

Page 1 of 1



NWP Industries
Job Order Paperwork

Order: 08806-002-E
Item: Valve Train Customer: ENCANACORP
Description: 3.0 MM BTU Lineheater Package Name: Encana Corparation (Open Inv)
Ordered: 1.00 Customer PO: PO44501
Qty To Mfy: 1.00 Cantact: Justin Zacharias
Entered: 05/21/13 Parent Order: 08806-002
Delv Req: 07/26/13 Drawing: LH-VALVETRN-1 REV 1
Direct Purchases
OPER WORK CENTER DESCRIFTION U/M QTY PO/ VENDOR DUE DT
200 Instrum. BA-NEO-BF025GT Each 6.00 712833 06/03/13
Instrumentation Ball Valve 1/4" NEO, Two-Piece Full MRC Canada ULC
Bore, 55, 2000 psi WOG, Lockable Handie CSA 3.16
Certified
B149 Complaint
200 Instrum. BA-NEO-BF100GT Each 2.00 712833 06/03/13
Instrumentation Ball Valve 1" NEO, Two-Piece Full MRC Canada ULC
Bore, 55, 2000 psi WOG, Lockable Handle CSA 3.16
Certified
B149 Complaint
200 Instrum. PI-233.53(0-30)2.5F Each 2.00 712843 06/03/13
Instrumentation PRESSURE GAUGE WIKA 2-1/2" F 1/4" Wika Instruments Ltd.

0 - 30 PSI, DUAL SCALE, STAINLESS STEEL
MODEL 233.53, CENTER BACK MOUNT
200 Instrum. PS-6900GZE12.14R Each 1.00 712838 06/03/13
Instrumentation PRESSURE SWITCH, CCS DUAL SNAP Telematic Controls Inc.
MODEL 6900GZE12, 1/2" NPT, S5 CONSTRUCTION, C¢
APPROVED, SET @ 14 PST RISING CALIBRATION

CERTIFICATE IS REQUIRED
200 Instrum. PS-6900GZE12.4F Each 1.00 712838 06/03/13
Instrumentation PRESSURE SWITCH, CCS DUAL SNAP Telematic Controls Inc.

MODEL 6900GZE12, 1/2" NPT, §§ CONSTRUCTION, C¢
APPROVED, SET @ 4 PSI FALLING CALIBRATION
CERTIFICATE IS REQUIRED

200 Instrum. PRV-627121729855 Each 1.00 712837 06/03/13
Instrumentation Regulater, Fisher 627, 5-20psi Spartar Contrals Ltd.
Outlet Pressure Spring Range, 1" FNPT, Orifice
Size 1/2"

3/4" Tapped Bonnet
Body Material: Ductile Iron
Spring Case Material; Aluminum

Nitrile Disk
Maximum Inlet Pressure: 250 psig
200 Instrum. PRV-67CFR3625C5G30 Each 1.00 712837 06/03/13
Instrumentation Regulator, Fisher 67 CFR, 0-35 psi Spartan Controls Ltd,

pressure range c/w gauge, 1/4" NPT Tapped-Bonnet,
Adjustable spring range, 5 micren filter,
adjustable screw with closing cap, temperature
range: -20 to 180 Deg F
200 Instrum. FOSSIL-24 Each 1.00 712848 06/05/13
Instrumentation Valve 1" Fossil Proof of Closure Zirco Ltd. (1989)
Preumatic Actuator 24 VDC C/W solenold and Quick
Exhaust Valve CSA 6.5-2000 C/I Approved
See Notes : : :
200 Instrum, PCV-100696 Each 1.00 712837 06/03/13
Instrumentation VALVE, CONTROL, FISHER MODEL 119, Spartan Controls Ltd.
1" NPT, 9/16" PORT, 5-35 PSI RANGE, CAST IRCN
BODY, 150 PSI MAWP, STD SERVICE

June 5, 2013 at 4:30 PM jobprtc.rpt Page 1 of 2



NWP Industries

Ean'S

Job Order Paperwork
Order: 08806-002-E
Item: Valve Train Customer: ENCANACORP
Description: 3.0 MM BTU Lineheater Package Name: Encana Corporation (Open Inv)
Ordered: 1.00 Customer PO: PO44501
Qty To Mfg: 1.00 Contact: Justin Zacharias
Entered: 05/21/13 Parent Order: 08806-002
Delv Req: 07/26/13 Drawing: LH-VALVETRN-1 REV 1
Direct Purchases
OPER WORK CENTER ~ DESCRIPTION u/m QTY PO/ VENDOR DUE DT
200 Instrum. HV426716002 Each 1.00 712837 06/03/13
Instrumentation Asco 24VDC Solenoid C/T Rated Spartan Controls Ltd. ’
ANSIZ21.21 & CSA6.5 Certification 1/4" NPT 10.6
Watts

June 5, 2013 at 4:30 PM jobprte.rpt Page 2 of 2



Y

\ M A‘T\ON ONLY TEM PART # DESCRIPTION MTR # [LENGTH{QTY.
FOR \NF : 100 23359 PRESSURE GAUGE WIKA 2 1/2° FACE 174" NPT, 0-30 PSI, MODEL NO. 3
- 233,53 CENTER BACK MOUNT
101 | $5-T4-5-035-20 TUBING, 0.035" WT SMLS 3/8" 23/4" | 1
102 | 5516-5-035-20 TUBING, 0.035" WT SMLS 3/8" 234" | 1
103 | BUS1.25YYEE Bushing 1" x 1/4" THRD SA 105N ¥E™ : 3
104 BUY WEQ  BALL VALVEEMIG® 174" 680-PSI Qo0 ¢y 05 A
105 BUY WETH  BALL VALVE EMIGO 1" 606-F8l iy (i T
106 BUY VALVE NEEDLE MAGNUM 1/4" 6000 PS] MF-25-5S 5
107 BUY STRAINER ALTASTRAINER 1" NPT CL 3000 MDL YS3000 1
108 BUY PRESSURE REGULATOR FISHER 67CFR 0-35 PS| SPRING STD TRIM 1
109 BUY PRESSURE SWITCH CCS MODEL $900GZE12 SET @ 14 PSIRISING 1
110 BUY PRESSURE SWITCH CCS MODEL 4900GZE] 2 SET @ 4 PSI FALLING 1
111 [CV-1198849383 Fisher 119 1" NPT 9/14" Oriflce Spring Range: 5 1o 35 psig 1
112 | EL9.25GYEE Elbow 90 Deg 1/4" M THRD SA105N {1y LFR 1
13 FOSSIL-24 PROOF OF CLOSURE VALVE FOSSIL 1" NPT 1
114 | HV426716002 SOLENOID VALVE ASCO 1/4" NPT 1
115 | NIP.252YB0EK NIPPLE 1/4" x 2" SCH XH/B0 31&/31 6L 55T - 7
116 | NIP12.5Y80EA NIPPLE 1" x 2 1/2" SCH XH/80 SA106-B - 2
. 117 | NiP12YBOEA NIPPLE 1 x 2" SCH XH/80 SA106-B - 3
DETAIL A 118 | NIPIAYBOEA NIPPLE 1" x ' SCH XH/80 SA1068 (" 3" -2
o 119 | PLH.25HYEE PLUG HEX 1/4" 6M THRD SA108N 2
120 PRV- PRESSURE RECCULATOR FISHER 527-489 1" NPT 5-20 PSI 172" ORIFICE STD |
ISORMETRIC VIEW 427121729855 IRIM 250 MAWP
SCALE (B ' 121 | SS-6TA-1-4 TUBE ADAPTOR 3/8" TUBE x 1/4” MNPT MDL S5-6-TA-1-4 1
; 122 | §5-600-1-4 | TUBING, STRAIGHT CONNECTOR, 3/8" TUBING x 1/4" MNPT, 55-600-1-4 3
123 | $5-400-1-8 | TUBING, STRAIGHT CONNECTOR, 3/8" TUBING x 1/2" MNFT, $5-600-1-8 2
124 | TEE.25GYEE Tee 1/4" CLEM THRD SA105N  f1.p4 LFZ 4
= 125 | TEEIGYEE Tee 1"'§M THRD SATOSN i [R0% a3
- FOR INFORMATION ONL |
y 0 | Pup LEFT 10 RIGHT
I = i -.“'lil- 1 ; : TR
< - FOR INFORMATION ONLY - |
ONUICICRCRECICICIC CEINCITIC
FRONT VIEW @ |
SCALE: 1:8
ISSUED FOR NWP INDUSTRIES INC
CONSTR VALVE TRAIN ASSEMBLY
| 1" NPT
SIGNED: LEET 4 RIGRIGHTFO-LER-FLOW
' - 599013 _INDUSTRIES INC. _ e '
@ E.w DATE: Total olifield supply. : ASSEMBLY DRAWING P
1 |20120927 | EP |# T _4~RE-ISSUED FOR CONSTRUCTION (UPDATED PART NUMBERS) & - - P.O. BOXY 6280, INNISFAIL, AB T4G 159 fpwn: CHE: B :
e Lk TRUCTION {UPC v 1B 66 -0 02-£| i (403) 227-4100 FAX: {403} 227-4102 JHK APP: IR
. SSUED FOR CONSTRUCTION DATE: 2012.06.22 | DATE: 2012.06.22 | DATE: 2012.06.22
DOCUMENT NO. DESCRIPFTION REV.| DATE BY | CHK | APP | DESCRIFTION 500 oo @ G SCALE: 148
REFERENCE DRAWINGS DRAWING REVISIONS LL DIMENS! NCHES FSHEET: 1 OF1 DWG: L-VALVETRN-1 REV: 1

THIS DRAWING IS FROPERTY OF NWP INDUSTRIES INC, AND MAY NOT BE REPRODUCED WIRHOUT PERMISSION, THIS DRAWING MUST BE RETURNED UPON REQUEST.

. 0880E
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1 FLTC2A FLAT BAR 1/4" x 2" SA36/44W 5 i
2 PCLI PIPE CLAMP 1" FIG. 212
1 3 RBRGYA ROUND BAR 3/4" SA36/44W 41/2

314" — 31/2" ool 374"

B514" |
TYP.

e 2 12"

SECTION A-A
SCALE: 1:2

O SO S U P

ISOMETRIC VIEW
SCALE: 1:2

P As1ine + _ T * o N

A

' ' | NOTES
/\ 7. FABRICATE TO CSA W47.1 AND W55.
2. g‘ih Em:&snsopgé ITF% EI;{AVE A TOLERANCE OF 1/8" UNLESS
% 1 3, DEBURR AND RADIUS ALL SHARP EDGES.
' S . 4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
A WPDS FC1-15, FC1-10.
! 5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS
J OTHERWISE NOTED.

ISSUED FOR @ NWP INDUSTRIES INC
CONSTRUCTION |y FUEL GAS VENT HEADER BRACKET

FOR 1" PIPE
SIGNED:

? INDUSTRIES INC.
onBEC Total olifield supph: ASSEMBLY DRAWING

1 | 2012.0821] JHk ¥ ETO ROUND BAR ' P.O. BOX 4280, INNISFAIL, AB T4G 159 [ ohE e
1% | D | repc #01070 REVISE PIP | Bo 5 4 ?’-_C. O N D 1A% Iy [ JHK KB DF

0 | 2011.0507| JHK | kB | DF | IFC, DWG CHANGED FROM 100812 i DATE: 2011.05.17 | DATE: 2011.05.17] DATE: 20”-05-17

: NG IS PROPERTY OF NWP INDUSTRIES INC .
H DOCUMENT NO. DESCRIPTION Rev | DATE | BY ; e THS D! i |SCALE: 12
CHE | APP AND MAY NOT BE REPRODUCED WITHOUT PERMISSION, DWG: BRACKE-FG-1  |REV: 1 [




| | Test Certificate g
. Form TC1: R 1: Date 31 Oct 2000
(=== EVRAZEVRAZ INC. NA\/ 8250 130th Street, Surrey, BC, V3W 839 o evision T T
Customer: Costomer P.0. Nu: RD-938608 | Mi Order No.: 41-240671-03 | Shipping Manifest : ST046657
VARSTEEL LTD. —-
A Product Description: CSA G40.21200443W/300W / ASTM A36(05) , ,
330-220 4TH STREET Ship Date: 31 May 11 | Cert No: 021125727
ATOI(D1A)136/ASME SA3G(01ED) M/ Cert Date: 31 May 11 | (Page 1of 1)
LETHBRIDGE
AB T1J4]7 ——— _ yd
Sie: 0.250 X 96.00 X 288.0 (IN)
Tested Pieces Tensiles Charpy Impact Tests
Heat Piece Piece Tst| YS | UTS [oRA|Elong % [Ust | Average | Abs. Energy{(FTLB) % Shear Tst §0st|Tst | BOWIT
Id / Id Dinensions L;x: (PSL) | (PSI) 2in Sin|Dir| Hardness {1 2 3 Avg (1 2 3 Avg [Tmp Dn'“gg] Tmp %Shr
W9 1S 253 1350 X 06.00 (CUL o gL A0 17 1BV T
NWOETH l:'/ A2 0.230 X mm:aﬂ; %gﬁ :ﬁom % %g “7/ E =
NWQUIn A} 250 X H o b .
il ' L A 135000 (72000 |~ 157 & | T
Heat Chemical Analysi
i ea A CI/Mn 1’/ § / Si /TolAl Cll"/ Ni Cr ne M_: ys“Ch v Ti B N ORGN
Nweers v . 1 14 1 .85 { .012] .006] .21 |.033].02 |. ; 005 1,011 [.002 [.00001.0037 CAN
Nwostle L/ | .14, % E'i] 008 _,%_i 834 02 82 8% % Z%g 08 1002 1.0000.00338 CAN
v 4 v v v
MATERIAL MARKED WITH AN ASTERISK IS PRODUCED FROM COIL
+ NWOOLS a22 PCES: 25, WGT: 49006 * NWOOL6 A20 PCES: 5, WGT: 9801
Enec AVF
“Conforms with ASME MATERIAL CONFORNS
cee TO CUSTOMER
Sec It PartA, 2010 edition, SPECIFICATIONS
” ASPERPO.
2011a addenda REQUIREMENTS

200/ f/ 22 s Aol

Name: «f ¢ U oidr

Date: QZQAL/%@_

B Cust Part # ;

WE HEREBY CERTIFY THAT THIS MATERIAL
WAS TESTED IN ACCORDANCE WITH THE
APPROPRIATE SPECIFICATION

Greg Balsdon

CHECKED BY

"ONI SFH1SNANI dMN

1422804

Bri81T

S160MN

IuwlieN Jawojsny

FO4 1owolsny

s

ON 19

JAquINN 180H



Jopusp,

(AHVOTWO) VOIHBINY HIHON ONI ZVHAT

~ | | Test Certlﬁcate R
W EVRAZE : ’ : S F‘nnn 'I'Cl Rcws onl D e 31 Ot 2000
EVRAZING: NA 5250 1508 Stmer, Sicog, BC. V3W/ % - - T
ik .'Custnmer Custonzer P.O. No.: MH-952526 e | Mill Order No.: 4124571701 Shipping Munifest = ST050522
* VARSTEEL LTD.. SRR
- Product Description: CSA G30.212004)43W/300W / ASTM A36(05]. — ]
50220 £ STREET S Awewssasvesssoten) | SpDate Jojen iy |CerNo: ouutiesy
- _SmeO250X4800X9600(IN)
- Tested Pleces - . Tensiles -. . | ! : Charpy Impact Tests
Heat - . Piece” Piece Tst] Y5 %RA Elong'% Tst | Average | Abs. Energ:-{I’I‘LB] % Shear Tst |Tst|Tst | BDWIT
1d - M - . | Dimensions - Lod| (PSD /] (PSI) S 2in 8in [Dir| Hardpess |1 2 3 Avg (I -2 3 Avg |Twp|Dir rSiz] Tmp %Shr
507558 . [BO19 {0245 X48.00 (CUT) [L68000 (77000 | 123 1T | '
' <~ T clésoo {76000 | 138 ST |-
507558 . . [VO118 [0.245 X 48.00 (CUTY  [L|67000 176000 - {24 T
| . ‘ A cl74000{77000 | 125 T
Heat - = Cbem:mlAnaIvsls . ‘ AR o
W c/ wm’ 2/ s / Si “ ToLAl Ca” Ni o/ Cr . Me , ' __ORGN
507556 | .05 ] .80{ .009| .oozl 27 ].030] .30 | A1 [.10 |04 10.,4|001 l 020 |0009i 0097| cAN

‘DURING THE MANUFACTURE OF THIS PRODUCT

. MERCURY IS5 NOT. a METALLURGICAL COME‘ONENT or "‘HE STEEL AND NO MERCUR'!L WBS IN"’EN"'IONALLV ‘ADDED
MATERIAL MARKED WITH AN ASTERISK IS PR"'L‘UCE.D HROM Ozl '

©* 507558 ~ BO115 PCES: 15, WGT: . 4901
| L o .MATER[ALCONFORMS B
' ' ' . TOCUSTOMER -
“Conforms with ASME . SPECIFICATIONS e
Sec 1l, Part A, 2010 edltiQn . REQUIREMENTS ©

" 2011a addenda ‘l-_""NamegQM@,
OO SO O 200

. 855406
Jaquny leeH

A R L WE HEREBY CERTIFY THAT THIS MATERIAL ‘ s
. Cust Part #: L - 7| WASTESTED IN ACCORDANCE WITH THE - _. Greg Balsdon
’ ' : APPROPRIATE SPEC]I']CAT[ON c IECRUD BY




s %@mm wgmﬁﬁm orm TC1: Revision 1
Ry m<m>N | EVRAZ INC. NA Form TC1: Revision 1: Date 31 Oct 2000

Customer; Cusiomer P00, No.: Sa:uzhcmhn _ Mill Order No.:  41.244124-03 _ Shipping Manifest 1 CT031500
WILKINSON © 1B . 3
A DIVISION OF PREMETALCO INC. Product Description: Mﬂw%ﬁ%ﬂﬂmﬁ%wﬂmmwﬁﬂm&mﬂz A36(05) Ship Date: 22 Feb 12 | Cert No: 051061366
6125 518T ST, S.E. . . Cert Date: 22 Teb 12 {Page lof 1}
CALGARY
AB T2C3V2
Tested Pieces . Tensiles : . : Charpy Impact Tests
Heat Piece Piece . Tstf VS UTs ﬁag_m?.ﬁ % |¥st.| Averape Abs, Energy(FT LB) % Shear Tst | Tst|Tst BDWTT
Id id Dimensions 2in’ 8in |Dir| Hordness }1 2 - 3 Avg (1 2 3 Avg |Tmp|Dir m.Jw Tmp %She
. mm
488386 - T|B0011 0.245 X 72.00 {CUT) BVITIT | _
w.oo. | 308 w«\ Mw“wm T
30014 a. X 72080 {CUTD) T
146,25 | T

Chemical bam_ﬁw
i QRGN

5 ;n.@;me, . T01 @ 39 . MM 1.19 Qm b, cw& 1.602 |. me *.cccz.co‘wm_ . CAN

MERCURY IS NOT A Emebrrcmﬁthﬁr COMPONENT OF THE STEEL AND MO MERCURY WAS INTENTIONALLY ADDED
DURING THE MANUFACTURE OF THIS PRODUCT

MATERIAL MARKED WITH AN ASTERISK I3 PRODUCED FROM COIL
* 488386 : BOO12 PCES: 43, WGT: . 323924

@ T . WE HEREBY CERTIFY THAT THIS MATERIAL
Cust Part # WAS TESTED IN ACCORDANCE WITH THE Jason Wall
. APPROPRIATE SPECIFICATION CRECRIT




ESSAR Steel Ine. 105 Wost Strest. Seult Ste. Marie. Ontario Canada PSA 184
CRTOMER URCHASE ORDER ML Nﬁag TR TE TALLY MUWEE R EHPPERS ND, CAFRER .

15157-B8 2011/106/26 201r/12 /20 251758 - NOXE, )

SHALE TO AR ADOFESS

ALBERTA INDUSTRIAL METALS LTD
4621 - 78TB_STRRET

RED DEFR ALBBRTA

T4P 1NS

] R AN o AOOFERS
ALBERTA INDUSTRIAL METALS LTD

7660 49TH AVENUE
CALGRRY, ALBERTA

ESIRR STES. ALGOMAL INC, HERERY
T4P 466

CERTIFIES THAT THE MATERUAL MERE 9
DESCRISTG WAS MADE ANG TESTED MM

BEOT ROLYL STEEL SHEET - HSLA -~ TO guwﬁamm OF CSR G40 21 A44W/ASTM A36
WWMH.*QP..NW CHEM OF CSA G40.21 3BH - STRI, m - TEMPER ROLLED ;.wm.mm.

OL ~ TOP SEMI-CRITICAL SURFACE ~ §

.

SUPHEMENTANY BESTRICTIONS

AMLOADANCE WITH THE RIRES OF YHE
SPECTHILATION SHOWN, ALl RESUETL
AAE RETAINED (M ACCORDAMNCE WITH THE
COMPANY'S STANDDRD RECORD KOS THG
PRACTICES,

RICTED GARIGR
SHAPE

K.UGHADPAGA
MAGAGER METALLDRACA, STRVICES

TEST CERT 1: BRADEABIN.CA TRST CERT 2:

#51_ TRST REPORTS REQDIRED -
S5 VETTED RESALE

THIS MILL TEST REPORT MAY MO? BE
REPRODUCED £X08FT IN FKL WITHOUT
WRTITEN APPROVAL (F ESSAR STER.
ALECRA NG, IF YOU RECIOVE THIS

PLATE TEST COUPON:

2000204562 us .
2011/11/21 19:02

MEETS EN 10204:2004 TYPE 3.1

ISO CUALITY AND ENVIRONMENTAL CERTIFICATE
wwﬁﬁm HZUHD#&HU&HHN-¥M§NHZ§PS

3.&*&*5*#*}55}&.ﬁ.‘ﬂ..ﬂ.“‘q%w

CUSTOMER ITRM 60007 OTR - TTEM 002
COTL . RO. “WRICHT
NUMBEBR HEAT-ME PIECB&

447010000 0138M-52 i 38020

TR ¥R K A kR OA R oW oR oA R *MELCEHEA
TENSILE TRSTS:

S AVATLABLE AT WiH . RSSARSTRELATL.GOMA . COM
ITH DOMESTIC AND NORTH AMERICAN MATERIALS

.&ﬁ&ﬂ&ﬂ#&ﬁ*#&*ﬁ##&b

C COIL
- NUMBER

. NC. WERIGHT
EEAT-MS PIERCRS .
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NWP Industries

Job Order Paperwork N
IWWMWMWMMH | (WELD

Order: 08800-A
Item: BRACKET-FG-1
Description: Fuel Gas Vent Header Bracket 1"

Ordered:  40.00
Qty To Mfg:  40.00
Entered: 05/07/13
Delv Req: 05/10/13

Customer: STOCK
Name: STOCK

Customer PO:
Contact:

Parent Order; 08800
Drawing: 100812

OPER 5 WORK CENTER QTY SETUP RUN START/END DESCRIPTION U/M qQry
20 G_Weld 40,00 0.00  10.00
G Weld
orer |11l we: | RRRRERR

Structural Welding As Per CSA W47.1 and W59

Employee Identification:

MTR

Fabrication:

Date:

Quality:

bate:

PCL1 Each 40.00

Pipe Clamp 1" Fig 212
AR 0 O

May 7, 2013 at 1:16 PM

jobpric.rpt Pagelof 1



NWP Industries

/ Job Order Paperwork (CNC

Order: 08800-A
Ttem: BRACKET-FG-1
Description: Fuel Gas Vent Header Bracket 1"

Ordered:  40.00
Qty To Mfg:  40.00
Entered: 05/07/13
Delv Req): 05/10/13

W

Customer: STOCK
Name: STOCK

Customer PO:
Contact:
Parent Order: 08800
Drawing: 100812

OPER S WORK CENTER QTY SETUP RUN START/END DESCRIPTION UM QTyY
10 CNC 40.00 0.00 1.33 Shear
Plsma/Shear/Brk

oper: || I

Structural Welding As Per CSA W47.1 and W39

Employvee Identification:

we: [N

MTR.

Fabrication:

Date:

Quality:

Date:

FLB.25(2)5T Foot

m““”“mmwnmmwwmmmmmmmnx
I

PIP.580C
Pipe 1/2" 5/80 SA1068

May 7, 2013 at 1:16 PM

jobprtc.rpt Pagel1of 1



TEM | PARTH
i FLTC2A FLAT BAR 1/4" x 2" SA34/44W 5 1
2 PCLI PIPE CLAMP 1" FIG. 212 Vel 1AL 1§
N 3 RBRGYA ROUND BAR 3/4" SA36/44W 41271 1
3/4" s 31/2" ot 374"
s ‘
P D e
@516 | |
TYP. :
- 21/2" —=
‘»._/ ;
SECTION A-A ;;
SCALE: 1:2 _
I -+
ISOMETRIC VIEW
i - SCALE: 1:2
A5 1NE % %
A A }
‘ | i *"31‘ - :
NOTES e B
A 1, FABRICATE TO CSA WA47.1 AND W59, e
: 2. glih Eilah\?ﬁsqr:'SISOPEé }% SIAVE A TOLERANCE OF %1 /B" UNLESS
FRO - : :
%ﬂ 3. DEBURR AND RADIUS ALL SHARP EDGES,
A 4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS FC1-15, FC1-10
5. ALL WELDS TO BE 1/4" CONTINUQUS FILLET WELDS UNLESS
QOTHERWISE NOTED.
ISSUED FOR NWP INDUSTRIES INC
CONST FUEL GAS VENT HEADER BRACKET
FOR 1" PIPE
| SiGNED:
n . 1 @ﬂ INDUSTRIES [NC. -
» a DA A : Tolal oilfield supply. ASSEMBLY DRAWING
1 | 20120621] JHk FTpS RFDC #01070 REVISE PIPE TO ROUND BAR ag gé_,g P.O, BOX 6280, INNISFAIL, AB T4G 159 | pWN: JHK CHK: KB APP: DF
: 0 | 20110517 JHk | kB | DF | IFC, DWG CHANGED FROM 100812 @ & — F:;s‘::iﬁ;?s :;::ER;AD);‘NS%L i;;:‘::: DATE: 2011.05.17 | DATE: 2011.05.17] DATE: 2011.05.17 |
. A SINC. —
| DOCUMENT NO. DESCRIPTION REV | DATE BY | CHK | APP S0~ AND MAY NOT BE REPRODUCED WITHOUT PERMESSION, | SCALE: 122 DWG: BRACKER-FG-1  REV: 1
GR 5 ALL DIMENSIONS IN INCHES THIS DRAWING MU ) B



JAATERIAL CONFORMS

; MER
( with ASME TO CUSTO
Conforms w SPECIFICATIONS VT=.156-.160
Sec Il, Part A, 2010 edttion 0T AS PER PO.
O l 1 addei’\da REQUIREMENTS
2 d - N AT
ADD:JINTANG ROAD DONGLI ame :
TPCO DISTRICT, TIANJIN,CHINA TIANJIN PIPE(GROUP)CORPORATION Date: JUL 0 B gfq Uoence No:
’ TEL:86-22-24801139 QUALITY CERTIFICATE ' No.. C13106523654
FAX:B86-22-24801291 ) {(EN10204 3.1) y -
Contract No. 201258G-C1-12-618 LIC No. | 10.D.IW.T. H4"X5(26.7x 3.9 mm) Packing IN LODSE
1 Order Trans Am Piping Products Ltd,, -~ Product  |Seamtess Steel Line Pipe [5tesigrade  [Gr.5 Total pleces
P.0.No. Cl-12-518 desti. IMan. Meathod |COLD DRAWN SEAMLESS Tutal metres
Standarg ASTM/ASME AISA 33320117 {Longth range [SRL Total weight_|.
Heat No, :"zt Quanlty cz‘:::gn Sample No, Tein, S T Elong y:rlnk Tam. "::l::"utm shoar shear shear
P . | T5 . i .
eces Moters |Bundies| Tons 1 o 1}/ Typa Y-s/, %./ % 2 e Sizo AK1 o AK2 w, AK3 % AVE w,
100400 | 130 Hormaltzed] 130.2-457 A 22 568 | R10.6 ¢ 406 | 32.0 A -58'C 10X2.5 25 B1 24 82 21 a4 23 82
2
Total Note: A:L.Full,Lo=50mm = - AVILBVIT
Heat No. Lot Sample No, Hardness Hardnsss Brinnel{HB}{inside) - / Hardness Brinna{HB){mlddle} .~ Hardnese Brinno{{HB){outsida) ;,r/ NDE Fla. Fla.
No. Brinnel 1 2 3 4 AVE | 1 2 32 4 AVE| 1 2 3 4 AVE test(1) tost{2)
100400 | 130 { 130-2-457 154 166 153 154 154 153 162 153 | 164 153 154 153 154 154 154 EMIILA G G
3
Hoat No. / / Chamilcal composition’(L:Ladle analysis P:Product analysis) e Hydrn.Tagt
Steal spocl. C |/ Si " Win P S Ni Cr Mo Cu Al v Nb T B Ca N H o] CE(ITWI {Mpais}
100400 L |06y 028/ 106/ 0014 v] nooa/| o002 |00z 001 {001 [0.010 [ 001 (000t | 0.001 fo.0002 (o.0004 - 0,35 17.0/8
A333 GR 6 P ] 016 0.30 1.06 0.014 0,004 0.03 0.02 | 0,04 | 0.02 {0.010 ] 0.0% [0.001 | 0,001 }0.0001 | 0.0004 0.35
P | 0.16 [ 3] 1.06 Q.04 0.004 0.03 0.02 | 0.01 | 0.02 |0.010 | 0.01 |0.001 | 0.001 [0.0001 {0.0004 0.35
4 L
3]
P
L
P
[ Jfﬂm‘\h
Hydro,Tast Pipe end NDE Pipe and [We hereby state that all pipes are manufactured and 2" g
s HDE(100%) . :::1":;:[:: bevelling Recl:_lrt:asltmg- S8CC HIC Inspected accorglng to abova standarde and order,/, * \Q‘q@a\ ! 2‘7—'
- N LN AL b=
[ G G G G G [C) CQ é\(kklc ) “‘-"§m3} ¥
¥ {1.NACE MR 0175-20091S0 15156-2:2009; 2, CE Il W=C+Mn/&eH Cr+Mo+V)i5+H Cu+Ni)l15; .The pipe is produced from “fully killed™ - - “ﬁ-, L
Note: steol; 4.51licon and calclum treatad far inclusion morphology control in Steel Melting; Billet produced by TRCO; 5. Heat Trealmant No. C13106523654 Dats \ \‘-".., AO7 xﬁs x
Condition For Pipe Normalized:939°C X 20MIN; Page ({1} |2013-2-B 'ﬂ'f i &

Remark:desti.=destination;lem.=lamperature;spaci.=specification;Man.=Manufacture;Fla.=Flattening;G=Good; Hydro.=Hydrostatic;Mag.=Magnstic
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CLIENTE / Customer/ Clent

COMGCO PIFE & SUFPLY COMPANY

A DIVISIGN OF RUSSEL METALS
§910.17 ST. NW PO BOX 457

EDMONTON ALBERTA T5J 2K1 CANADA

CERTIFICADO DE INSPECCION
Inspection Certificate - Certificat de Récaption

136718

QIN EN 102047 3.1
150 10474 § 3.1

HOJA:
Paga:

FECHA:
Data:

M2
Mo,

0052011 1 SG| 1922164

FRODUCTD FITTING SUPEDIDO N.° o

Artigta - Proguil Your Qnder We. Ei-1879 of. - de 101 22040 by TUY
Volre Cda. i.°

MORMAS APLICABLES ASME B16.11-09

q T f

MATERIAL CORRESPONDIENTE / AISAISOLFICLA-07

MARCA DEL FABRICANTE
NManrt of faciony

Margue

Cerfified ace. PED B72FECHAD2000- W0

DT 202 B4Q 02 7443

Y uLma

SGI 6000307 {JLMA FORLA, S.CO0P,

S| BU002IF

B* Zubillaga, 3 - Apdo. 14

20560 TRATE (Ginuzkod) SPAIM
Tel: 34 - 943 780552

Fax: 34 - 942 731208

E-moll: vima@uimepiping.com

Rheintand

84103

du fabricani

Mateda! Corrasportdent - Qualie ASTMIASIME
MOOD 25 FUSION () NACE MR-01-7513015156-2-05 & MR-01-03/03 DEFARTAMENTO  QIUALITY ASSURANGE
Steel Making - Efaboradon de Nacier Sachon
E=Elec. Y= Oxiosnc bdsien Département
PARTION CANTIDAD DESCRIFCION OBSERVACIONES| COLADA MNRESIS TENEH] wrs £chsr, ey |psrarcetonl  RESILIENCIA CHARPYY ) ouseza
Hem Quaniity Dresenption LOTE Remaris Heaf Mg | T.Slreneth | Y. Simagin »__..oo_____onn...__.____w_”_.. Aed. Ama fmpact lest Hortness
Poste Quantis Desciptien Qiservalions N.eCouhbe | Resist Rupt| 6.2 % tardd | Sirletiz Restiencs AIEDIA Lurert
[} Winm32 Himm2 5 % Joules uﬂﬂ___ﬂn °C Ha
22FS 752MA0TLF 100 | ELBOWSE 2/4 3000LE NPT AJS0OLFZ NE 278V 520 323 31,90 38,30 55 51 47 24 -30 181 157
24F3 75 IMCTLF 525 | CAP 374 J000LR MPT A350LF2 MNE it 518 316 33,40 59,70 § 45 57 53 52 -50 148 155
IFS TGGMHPTLF 800 | H/H-FLUG 34 NPT A350LF2 NE 283v8 513 e 33,40 62.00! 35§ 67 63 63 -30 48 58
ﬂc&ﬂ___z.. COMPOSICION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE . Las o 2 cond: iciol 5o haliaron salisfacionias
cat No ) )
R j . - Dimension and sudace conditf feund tabje,
necowis | oo | osin | Mas%| P% % | Croh| Ni%| Mo%| Nb%| V% | Cu%| A% | TI% | N% | CEGB| L dimencions ef biate o surfuce cont sufiaioonte
278V 0,220 |\ 0,190 |} 0,880 _ 003 || o005 | 0130 ~ 0,i20 _ 0,030 | 1,000 _“_.QE\ c.umc_ 0,024 | o000 | 0000 | 0431 - Los maleriales citados cumplan fas normas aplicaties,
283vA 0,480 0,220 02ig 0,111 0,008 | 0,100 0,040 0,030 0,002 0,002 0370 0,034 0,000 0,000 0,368 - M fring reqL is ary sallsfhed
V0 o17¢ | oa7e | 1,200 | o011 | o020 |04130 |0090 0010 | o001 | 0,001 § 0240 | 0020 | 0000 | 0000 | 0420 - Lo nonmes applicadles sont mspactées.
EL INSFECTOR
Warfs Inspecior - Linspecieur

[ BESERVALCIONES:
Remarks
Ohservations

Pennwest

“Conforms with ASME

H_MORMALIZED AT 500 C AMD ALLOWED TG COOL 1N STILL AIR

MATERIAL CONFORMS
TO CUSTOMER
SPECIFICATIONS

AS PERP.O.
REQUIREMENTS

Sec Il Part A, 2010 edition
2011a addenda”

APPROVED

By Ceri Steen at 7:38 am, May 02, 2012

YIWTIN -INA BAEBZ #189H v3r30L -5#0d 9 'D3S 6p9F6 1L 1H9PIO

112 Z471-05EvS/Y Q3AYIHHL DNTd QYIH X3H (Vg L +) #0008 (100 wwy 9g) vie (pa1g pabiod iosaq Med 47 | gH Wa 27 54 wiied


ceris
Oval

ceris
Oval

ceris
Pencil

ceris
Pencil

ceris
Pencil

ceris
Pencil

ceris
ASME 2011a Addenda

ceris
Pennwest

ceris
customer specs

ceris
Approved


?L IND FLANGE

GL 2500 RTd
A350-LF2 CL

o

CLIENTE ! Cuslomer | Cllent
TRANS AM PIPING PRODUCTS LTD.

CERTIFICADO DE INSPECCION

Inspection Certificate - Certificat da Réception

DINEN1

1SO 10474 731

0204 £ 3.1

f"@““%

\YULMA

sConforms with

Sec I, PartA, 2010

2011a addenda ., 2013

edition, X@‘ |

Date:

REQUIREMENTS

neme: C.aC ounos

MAY 3 1 2013

9335 ENDEAVOR DRIVE S.E,
CALGARY, ALBERTA T35 A1
CANADA FECHA: NS 151464 | HOJA: ey e
Dnta; 04/10/2012  No. Pags: 1 LIARTVELTS 8GI sa0nzIa 5018000987 ULMAFORJA, 5.C00P.
B°® Zubifiaga, 3 - Apdo. 14
PRODUCTO FLLANGES SUPEDIDO N DE Cariffed ace, PED 8T123]EC+AD2000-WD 20560 GRATI (Glpuzkoa) SPAIN
Articls - Provdut Your Qufar No. PO# Cl-12 - 312 of -do 20/04/2012 by TEW Khalnland Tal; 34 - 843 780552
Yoire Cda. N.* NoD1202 FQ 02 1443 Fax: 34 - 843 Y81808
NORMAS APLICABLES ASME B16,5-09 E-mail: ubma@uimaplping.com
Roquiromants - Normas Applicables MARCA DEL FABRICANTE .
‘/ Matk of faclory Pachking List: 95447
MATERIAL CORRESPONDIENTE ASTM/ASME ASA105N-11 A/SAISOLFZCLA-11 Mumue du fohrcon!
Malsrial Comespondent - Qualité /
MODO DE FUSION ') NACE MR0175/15015156-2.00 & MRO03-10 DEPARTAMENTO  QUALITY ASSURANCE
Stal Meking - Eloboration de facler Clausa 7.2.1.4, Annex A.2 and SSC Raglon 3. Saction
ExHse. Y =0Oxigeno bdsica CSA-Z245.12-09 GR248 CAT It -85 (WNEBLIND FL.ANGES ONLY) Ddpartemant
PARTIDA CANTIDAD DESCRIFCION OBSERVAGIONES| COLADA NARESISTETGHA T2 LT, A esimiccion]  RESILIENGIA  CHARRYY T | oureza
tem Quantiy Dexcription LOTE Ramarks Hoato | T.S5umegth [V, Fraiiin Rodl. Aron impact tos? Hardnexy
Posts Quantitd Description Obsorvations N.°Couide |Razist Rupl| 0.2 % Licdd | Stietion Resifancs MEDIA Duratd
¥] Nmm2 | Mimnd % # Jovles vl I v Haw
5 39 | WN 2 300L8 X5/80 RF A350LF2 104 NE 208M1 537) arr| 2730| s3z0| 75 83 om0 | B2 | .50 [134 159
] 141 | YN 2 300LR X8/80 RF AGOLF2 . 2582 NE AfTV2 828 325 25,60 5400 | BO 64 58 57 -50 | 156 181
29 3 | BLIND 4 500LB RF A350LF2 2622 HE A5TV2 524 3z 25580 56,00 ] 47 82 57 55 <50 | 154 161
29 7 | BLIND 4 900L.B RF A350LF2 2622 NE 429v2 512 204 34,20 6500 ¢ 48 82 43 48 =50 | 148 157
a8 1| WN 2 1500LB 5160 RTJ A350LF2 852 NE 149v2 522 337 2880 58,70 47 57 52 52 —50 152 158
a8 34 | WN 2 1500LB 51680 RTJ A350LF2 1912 NE aervz 508 320 31,710 83,5071 51 42 47 48 =50 | 148 158
41 20 | WN 4 1500L.B S160 RTJ A350LF2 1922 NE 516 a14 34,00 n 59,10 | 46 51 48 47 -80 | 151 158
48 20 | BLIND 2 250008 RTd AJSOLFZ 2072 NE ( 482 514+ 3139 0,804 63,80 | 41 3] 56 49 =50 | 160 160y
COLADAN." COMPOSIGION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE o - Loa i Ia N Il 50 ol AP
H"mfé }_‘ % m O Dimonsion snd m:'rnm cendition b;'om found accaptabie,
N.°Coul . - 3
o | c% | Si%im%| P s% |Cre| Mm% |Mo% s Ve Jcus| A% | T | N5 (CEqH e ators oo st ot enloroete.
sa8v2 | 0,200] 0,200} 0,560| 0,020| 0,008(0,070 0,130 0,050 | 0,000| 0,002} 0.350] 0,026/ 0,000} 0,000| 0,415 s cacios cumplan fos pormis aat
D,150] £,210| 1,220] 0,012 0,008(0,080 0,020 (0,005 | 0,001|,0,070¢ 6,210|,0,045] 0,000] 0,080 0,415 - Manufaciuh !;. e N
(T 3a8vz )| 0.1851/0,223¢/0,84070,015¥0.00eb.100v10,14040,0334 0,000/ 0,004 0,288¢'0,022| 0,000| 0,000 0,408y &mmmmm s os ol ratpaciann.
387v2 0,200( 0,260 0,840 0,008} 0,002|0,200 (0,100 |0,040 | 0,603( 0,003 | 0,170( 0,026} 0,000( 0,000} 0,407
417v2 0,207 0,193} 0,930} 0,012} 0,003(0,070 (0,140 |0,032 | 0,000| 0,004 | 0,242 0,023 0,000 0,000| 0,408 EL INSPECTOR
azavz | 0106 0208! 0,080! 0,015] 0,004/0,090 (0,130 jo,028 | O,LuD| 0,004{ 0,287 | 0,024 0,000| 0,000| 0,408 Works Tnsoeclor - L nsmectear
44V2 0,200/ 0,290} 0,940| 0,021| 0,050,100 (0,150 |0,040 | 0,000 0,0025 0,400 0,021) 0,000( 0,000| 0,422
MATERIAL CONFORIMS
() OBSERVACIONES:  \ NORMALIZED AT 800 C AND ALLOWED TG COOL IN STILL AIR
Jg:marﬁ's - TO CUSTOMER
servations
SPECIFICATIONS
ASME AS PERPO.



r'ee AT1050WH
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MU WY

MILL TEST & INSPECTION CERTIFICATE
ACCORDING TO EN 10204 :2004 3.1

MATERIAL CONFORMS

APPROVED

By Ceri Steen at 6:45 am, May 08, 2012

TO CUSTOMER
SPECIFICATIONS
AS PER P.O.

Fncana

REQUIREMENTS

Bgx Big &B L2 ) - A= 50 S001:2008 Begistered Mauntacturee

BRI E SRR (e 8 303 8 PR
BOTH-SVELL STEELFITTINGS 1 i

%sﬁﬁ%ﬂ m;&wug /e NO.303, JEN-HSIN'ROAD JEN-WU DISTRICT
ER N0 $120 DAt KACHSIUNG CITY; TAIWAN R.O.C. (81460) Ko twoigsza: -

ORD. 7004918  03/16/2012 TEL: 886-7-371-0497, 371-1536, 372-0260 . FAX: 886-7-371-3864, 371-3882
INVOICE NO - BWO1116010052 PAGE 12 ORIGIN ,_Eﬂ_sz web site htto:fAviiv kutiwell com tw 23__ 55%@5&5395:25325@395535 _

BY RAW MATERIAL SPECIFICATION FOR INSPECTION
1TEM DESCRIPTION T

HT.CD.]  HEAT NO. IPT QUANTITY - TERTAL FITTING | SURFACE| DIN,
04d | 3542 |320882 50D ELBOW 1-1/2" 6000# NPT N
" 3 ! b SHE BI6 11 -

045 | 3694 324967 90D ELBOW 2" 6000% NPT o o 75 | a5 1611 - 2009
046 | 3651 {324003 TEE 172" 60004 NPT o GOOD | GooD
047 | 3676 |324353 TEE 3/4° 6000% NPT
047 | 3693 {325194 TEE 3/4" 60008 NPT
YTEM CHEMICAL COMPOSITION (%)

BW ¢ [ Si Jw | P S | owpor | N [ Mo ] Vb 8 | a1 | 71 | 2r CE
Min [HT.OD.J . Jo.a00]060 ] - | - 5 i : : B : ; HATERIAL SUPPLIER
Max 0.350 ] 0.350 | 1.050 [ 0.035 | 0.040 | 0.400 } 0.300 | 0.400 | 0.120 | 0.080| - . 0.430
044 ¢ 3542 1 0.200] 0.210 | 0,840 | 0.018 | 0.011 | 0.190 | 0,080 ] 0.070 | 0.020 1 0.002 f 0600 | 0.378
045 | 3694 | 0.200},0.190 | 0.860 1/0.016 | 9.010 J/0.130 ] 6.070 | 90.040 | 0.010 | 0.002 | 9.001 | - 0.37
046 | 3851 | 0.2164 Pmsi\m 820§ o.eu,\m 009 0.100 \Momo T0.0508¢0.020" o.gw,\m 001 | - 0.377 f=—
047 | 3676 | 0.1900.200 [ 0.830 ] 0.018 { 0.011 | 0.160 { 0.130 { 0.060 1 0.010 ) 0.002 L 0.001 | - 0.37
047 | 3693 | 0.1900.190 ] 0.800 } 0.014 | 0.009 | 0.200 | 0.070 } 0.050 | 0.010 { c.002 | 0.0 | - 0.356

ADDFPIONAL TEST,” REMARKS
MECHANICAL PROPERTIES T TREATMENT

_— CAL ! HEAT TREATHENT | CONFORIS TO NACE 1RO175-09 /HRO103.10

B¥ [T. S |Y. S | EL. JR of A] Hardness Charpy Impact STEEL MAKING PROCESS : ELECTRIC FURNACE

HT.CD.§ (KSIy ) (kS (%) (%) | (BYIAVG) F { 0 NORMALIZED
Win 70.0 36.0 22.0 30.0 - WIN. FAVE. f { ioule )
Max - - - - 187 1 2 3 AVG.
044 | 3542 ] 74.5 ] 507 | 33.41 645 | 143 143
05 | 3694\ 757 b sas | 350 | 73 | da |
046 | 3651 | 73.5Y] 3.4V 36.0M 6731 141 1e1 W~ 860°C A.C.
047 | 3676 | 7531 s2.0( 35.6) 63.6 | 141 14
047 1 3693 | 75.0 | 53.6 | 356 6551 144 144
WE HEREBY CERTIFY, THAT THE MATERIAL DESCRIBED ABOVE FAS BEEN TESTED AND COMPLIES WITH THE TERMS OF c
THE ORDER CONTRACT. .. C J\\ﬂ _
Q.C. MANAGER INSPECTOR
CHEN CHI HUANG YUAN YAOQ CHANG

® BW-D0S39 REV:1

Qammg;;
Eﬁ %ﬂ,nwﬁ,\_d‘
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CL 3000 FS SCRD TEE A105N

3“

5B

Rev'd By

CERTIFICADO bE INSPECCION

CLIENTE / Customar f Cliant .
DINEN 10204 /3.1
TRA] PING PRODUCTS LTD. - . . o,
9332 :,?é’Ei'VQR DRIVE 5.E. Inspection Certiflcate - Certificat de Réceplion 15910474/3.
_CALGARY, ALBERTA T35 DAt -~ N ‘ : ’ .
CANADA FEGHA: N 146536 | HOJA:
Date: 13/03/20%2  No. Poge; 4 5G! 10Z2164 5G1 GLO0236 SGIEDORRAT  LILMA FORUA, 5.C00P.
B Zubillaga, 3 - Apda. 14
PRODUCTO FITTING SUPEDIDON® DE . Cerlifind ace, PED 97/2 VEC+AD2000-WD 20560 ORATI {Glpuziwa) SPAIN .
Articla + Prodit Your Order No. PQHCI1T - 686 ol -de 014212044 by TGV Rtwintand Tal.: 34 - 843 750552 :
Votre Cde. N.° N.T01 202 EQY 02 7443 Fax: 34 - 245 781808
NORMAS APLICABLES ASME B16.11-09 - E-maik ulmn@uimapiping.com
. Regquirements « Normos Applicablos MARCA DEL FABRICANTE . :
Mark of faciary 91637
MATERIAL CORRESFONDIENTE ASTMA105N-10 Marmue du fsbricant

Matorinl Carrespenden! - Qualite
MQODO DE FUSION {9 .
Steel Making - Elabomtion do Mciar

ASME SA105N-10 !
NACE MR-01-75/15015156-2-09 & MR-01-03110 /

DEPARTAMENTD  QUALITY ASSURANCE
Srclion

E=Elec. Y= Oxigena bésico Déparfament
PARTIDA CANTIDAD DESCRIPCION DASEAVACIONES| COLADA N.PRESISTENCIN (RETEELATT. m‘:;'n ESTRICCION]  RESILIENCIA — DUREZA
lonm Quantity Description Remarka Hoot Mo | T-Strongth | V.Shength | gnnoamen) Aed Ame | impact test Harcheas
Poste Quantité Daseription Qbaervations N.°Cawlto |Resist Rupt| 0.2 % Lo 4d | Siriction Résilience rEJ!—\ Burolé
o Nmm2 | Wnmz M % Jaulas p:'ﬂw. v HB M
5 . CODOS0 2.1/2 3000LB NPT A105N NE - | 488A1. | Y7 517 [ v 312 [Whneo | 5530 AR B 151 158+
e - e 1 TE 3 3000LB NPT A106N ommm % NE "([AEAT )| 516 |- 320 (3120 | 5840 . 150 158
izmﬂ' . / COMFpS!CION QUIM[(}A - STEEL MAKER‘S LADLE ANALYSIS - ANALYSE CHIMIQUE A - Las dimensinnas y 2 condlckn suparicial se hall jaf:
NoSCouse A éf; Vo v N % w4 - Dimprsiont and strface condifon wars fund acceptable,
(ol SI % Mn % P S % rs | N % Ma %] NB%[T V% |VCus| Al%| Tis % |"CEg % - Les dimersions ef éluts de urface sont seisfalsants
C.Aﬂggp 0,200 U.ECICI' 4,840 0,007 | 0,001 | 0,930 0,090 0,050 0,001 0,002 0,240 g,042 .| 0,000 0,000 0,398 = »x materlales citados I 'l'asnm‘ licabi,
485 ] 0,183 0,280 1,600 Q008 [ 0,001 | 0,160 | 0,140 0,070 | 0,00 o002 { 0,300 0,028 0,000 0,000 0,414 -Mérfufacfurfngmq:.rimmanlsrnmsaﬂsf’md.' B
. . . - Les normas applicables gonl spocidas.
EL INSPECTOR
Works Inspecior - Linspecianr
i ggfni’:’:c’o”ﬂ‘ N_NORMALIZED AT 900 € AND ALLOWED TO GOOL IN STILL AIR MATERIAL CONFORMS
Obssrvations TO CUSTOMER
SPECIFICATIONS
» P wit ME AS PER PO.
- “Conforms with AS REQUIREMENTS
e
, e A . .
Sec il PartA, 2010_3(:%111% e S
i 1
T e, & P ] : .
2011a addenda” _MAY 0 8 2013
Date: __~

MAY 0 8 2013




RECESSED NPT ON

JES

Rev'd By

Sec I, Part A, 2010 edition,

2011a addenda”

JUNT 0 208

pale: JUNT 0201

h $AN ENG STEEL FORGING CO LTD T
311, Jen Hsin Road, Jan Wu District - e Cettificate No,: SE-BS80E
. Kaohsiung, Talwan, RO.C. EN10204-3.1.B(DING0049/3.1.B} . Data: $0/2822012
. . TEL:07-3724248 ; FAX:07-3712923 Customer. TRAN PRODUC -
. URL: www.ganeng.com.tw > TRANS AM PIFING PRODUGTSLTD. Poge! 10F1
ot e-malk saneng@ksts sead.nettw Order No.: 70056885 TIA
PRODUGT MATERIAL SPECIFIGATIONS DIMENSIONAL SPECIFICATIONS
FORGED CARBON STEEL FLANGES ASTM A350 LF2-11 CL-1/ASME SA350 LF2-11 CL1 T
e
CHEMICAL COMPOSITION (%]

QUANTITY ]
ftam c ] Mn P ] Tu | Cf | M | Mo | V [ Nb | N CE(D)
Mo | CODE NO DESCRIFTION =1 - |o1so |oso0 | - S ! sl TS B i el

| wax | 0300 |0.200 [d.350 |0.038 |o.640 [0400]0.30010.400]0.12010.06010.020] -
1 800 WNRF 5120 12" LF2 SPEE 10210 |0.180 |1.140 |0.015 |0.005 |0.130}0.090]0.06010.01040.002 ) 0.00212.005 0433 ~
2 «pl 2500 HUB BLFF(FULL FACE)2" LF2 20PCE | D2107]0.180] 1.130/| 0.018- | 0.008 4| 0.008{0.01070.0107 0.002) 0.063 a.cot] a.oo7 0.403
3 BO0M5CO0 THRE 1°LF2 7PCE 0200 (0200 |1.000 |0.007 [0.642 ;0.120/0.670)0.0700.0050.0030.005]0.009 1,395
4 150 SWRF ST160 3/4™ LF2 25 PCE 0200 o210 |1250 |o0zz {0608 |0.150|D.06D|0.080] 0.0110.012)0.002| 0.008 0.438
5 150 SWRF XXS 1/2" LF2 spcE (0200 {0220 |1.00 |0012 |0.004 |0.150|0.080]0.06010.012}0.009 10.001 001 0418
& $00/500 SWRF XXS 1 1/2° LF2 jopoe |o208 |02z0 |1.020 {0ot4 |0008 |0.008{0.012{0.0540.002}0.005 0.005 | 0.008 0.387
7 500 WNRTJ XS 6° LF2 sPCE  |p220 o220 |1.470 |oo17 |o.002 [0.008]0.020)0010)0.002]0.004 o.001 | 0.007 0424
B 50D WHNRTJ $120 8° LF2 opCE  |0220 {0220 |1.470 j0.017 |0.002 |0.0080.0200.010{0.00240.004 | 0.001 0.007 0.421
g POOH500 WNRT. 51601 1724 LF2 25 PCE o222 |0240 |1010 {0015 |o.014 |0.022(0.083|0.122]0.000|0.016)0.005;0.003 0.417
10 1500 BLRT) 10" LF2 spee  |o200 0210 }1.130 o018 {0.003 |0.200|0.130|0.0700.080)0,010; 0.002 | 0.007 0.440
Te.0N | Y5.01) | EL(CY | Hamness | RALM) Tmpact Test
Haat No. J§ HEAT TREATMENT("2)
Ttem (MPA) (MPA) (%) {HB} (%) Tertp: 48°C
o, ags0 | 2500 220 - I =00 Minimurt: 20.0 Joule Matarial Suppiier BN
‘ 6550 - - 187 - i ) 3 REMPRES
1 6255 3619 344 | 1841151 | 704 74.0 810 0.0 | SEAH BESTER. ‘BB TXIHRS
2 cez0”| 4080~ 748 [ 163601 320 gaa| 1070 45.0 |ACOMINAS gﬁ?ffsﬁggmg zN_QgE MRO103-10 AND NACE
3 489.2 296.2 40.0 1531150 a71.7 25.0 29.0 21.0 jOEMK GONFORMS WITH Z246.12 CAT Il GR.248 SOUR
4 553.1 3913 348 158/185 70.4 57.0 26.0 88.0 [wWEI CHIH STEEL SERVICE-0S{FOR LISE AS WELDING NECK AND
5 531.5 3p74 26 155162 704 800 88.0 £4.0 | WEI CHIH STEEL %g?s%ﬁ%ﬁ %leléf)1 0X10 .
s| eameEr 511.9 3432 326 | 1850163 8.0 320 §7.0 28.0 | NTMK T D EGIMEN GRIENTATION: TRANSVERSE
7 4417687 5206 355.8 368 1531862 713 70.0 45.0 43,0 JACOMINAS . IMPAGT TEST TEMP.: 48
8|  aa1T88T 520.6 3658 a8 | 153n62 71.3 70.0 45.0 43,0 | ACOMINAS ‘ )
a| o93tzam 517.8 3393 32z | 157154 4.0 35.0 38.0 27.0 [NTMK . 6 ‘ ‘2; ) RC\ST\ D
10| Boz26E83 543.0 378.0 a0 | 155158 704 | 1050 100.0 730 | SEAH BESTEEL
ST TS = Tensiie Stengih, Y.5.~Vield Srengih, EL-Elongation, RA=Reduclian of Area. '
= NﬂN-l:klmnclct:eiga A=%r;nealed. Q=Quend1v$d, T-Teﬂmemd‘e,dsg-csl:nluﬁan Tlr::!ed, 5.R=Stress Rofiaved, )
A.C=Alr Cooled, F.CaFurance Goolad; W.C=Waler Coal .C=0il Gooled,
v G.E.Valia= C+ (Mn )+ {Cre Mo +) / 6+ (NI+C 11; MATERIA| CONFORMS
. GE. = + -+ +
alia + (Mn 8] + (Cr+ Mo +V) / 6+ ( u) TO CH STOMER
Ve eraby certily that the malarial has been tested in accordance with the sbave spaciicatian and oFEUTFIUATIONS
falso with the requirements calied for by the above order. PP
: : i Ao T LR FU,
G : . . REQUIREMENTS
Conforms with ASME "
ame;



b

CERTIFIED MILL TEST REPORT

. R , - LOGNO. . FO0000000018035 Page 6 of 12
The Best Value -. _ " - BONNEY FORGE CORPORATION :
Pﬂces Qua[:ty, Se'nv!ce . P.C. BOX 330 + 14406 GROGHAN PIKE « MOUNT UNION PA 1?055-0330
All The Txme. - B (B14) 542:2545 » {800 345-7548 + FAX {314) 642-4908
mvwhnnnayforge com

CUSTOMER: CCTF CORPORATION DAYE 081173'201! F\FORMS
CUSTOMER

) : - ' JARe '

o BONNEYORDERNO BoQo czmaT”\ WER é

. . Yoll) [ OIJ

ORDER NO.: 4020307-00 : nf Or TS \Nﬁlfl !i\'wgn\ rJ:LClr?aH""lOUS M
SHIP TO: CCTF CORPORATION (OAKVILLE) Coni L ;

2 20
T o™ =1 _
1387 CORNWALL ROAD S Part A, 3 } L3 ‘if{',::{iOﬁ, LS PL TS
OAKVILLE ON L6J 775 Sec i, Fainsy, REQUIRE '
Canada i %

!{ ands”
15\2.1 t& | anm -

GRADE OR SPECIFICATION NO.
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS

ITEM QUANTITY LOTNO.

23 _ " 11/2.6000 AIOSN UNAR T SAJAIOSN '
7527136 NUT . AIDO23 €0.19546r 0.140/Cu 0.150 M 6,95 v&momvﬁnom Nb 0020
o Ni0.L16_P 00126 0020/51026&/\!0002/ :
CE(Long Formula)y= - 042 . '
T/S(PSI) 78,750,/ Y/S(PSI) 46,875 VEL(%) 32.60 o RA() 6205
Brinell 7BHN - 150 BHN , - - .
4896 1142 6000 A105N UNAR T . SAJAIOSN -
7527136 FEMALE  * AL0.022 CO210 Co0.004 Cr0.040 CuG.180 Mn1. 050 Mo 0010 Nb 0014
_ Ni 0.040° P0.009 §0.020 Sj0,200 v 0.004
CE(Long Formula) = 041
(TIS(PSI 75,000 Y/S(PS) 52,500 EL(%) 30.95  RA() 6325
Brinelt 139 BHN 132 BHN
23 e 4745 H/2 6000 AIOSN UNART . SA/AIOSN
7527136 MALE AL0.02E 0210 50000 Co0.005 Cro.050 Cu0.180 Mn1.0i0 Mo0.0i0
NG.006 Nb0.GI2 Ni0040 P0.007 50023 Si0.i50 Vo, 003
CE{Long Formula) = 0.41
TIS(PSI) 70,625 Y/S(BSI} 45,500  EL(%) 3175 RA(%) 63.75
Brinell 135 BHN 132 BHN '
26 58343 2 3000 ALOSN TEE § _ SA/AI05N
7525869 AL0.019 C0200 Co0.003 Cro.030 Cu0.J30 Ma 1050 Mo0.020 N 0.006
Nb0.014 Ni0.050 P0.007 $0.022 Si0.130 V0.004
CE{Long Formula) = ¢.40
TIS(PSI) 74,121 Y/S(PSI) 51,508 EL(%) 31.05  RA(%) 6161

Brinell ' 132 BHN 132 BHN

We cerify that the data an this sheet s g trug copy taken from our records of material

futnished us by the produciion mill, or as obtained by addillonal taboratory chacks. ’ m ) g o w
_ by i i

Meloney Specht
CMTR: REV2 QUALITY PROCESS MANAGER




CERTIF!ED MILL TEST REPORT _
) N LOG NO. _F0o0000000018035 Page 1207 12
o TONIR0SS |
: The Best Value S -BONNEY FORGE CORPORATION -
Pnce, Quahty, Servxce P.0. BOX 330 + 14486 GROGHAN PIKE » MOUNT UNION, PA 170660330
All The Time, o - (B14)542.2545 « (800) 345.7546  FAX (814) 5424006
o ' mv\'.v.bnnneyrorge.lcam o _
- CUSTOMER: CC_TF CORPORATION o o o ~ DATE 08/172201)
CUSTOMER ' . . BONNEY ORDER NO, B000102444
ORDERNO.: 4029307-00 - ' '

SHIP TO; CCTF CORPORATION (OAKVILLE}
’ 1387 CORNWALL ROAD
- OAKVILLE ON L&J 7T5
' Canada

GRADE OR SPECIFICATION NO.
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES REMARKS:

IN ACCORDANCE WITH PURCIASE ORDER

ITEM  QUANTITY  LOT No.

- THE FITTINGS SUPPLIED ARE
SPECIFICATIONS.

2. THE MATERIAL SUPPLI.Eﬁ IDENTIFIED AS A105N WAS NORNLALIZED
IN ACCORDANCE WITH ASTM AlG5 HEAT TREATING REQUIREMENTS

3. THE MATERIAL SUPPLIE AS AIOSN MEETS THE REQUEREMPNTS OF BOTH NACE MR0103—200? AND NACE
. 1\‘1]10175!{80 151563, _ .

4. CERTIFYING ASTM AIO5 10/ ASME SA105- 10 EDITION

5. THE PRODUCT SUPPLIED WAS INSPECTBD IN ACCORDANCE WITH EN 10204 2004
EDITION TYPE 3.1 INSPECTION DOCUMENT, (EUROPEAN STANDARD)

kR 6. THE MATERIAL SUPPLIED IDENTIFIED AS SA/A105-QT WAS QUENCHED AND “TEMPERED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING R.EQUIRBMENTS

7. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

Wao certify that the dala on thia shect is @ tue copy tzhen from aur tecords of material

fumished us by the produclion mfll, or as obtained by edditionat laboratory checks. m M
by _ g’ . '

Meloney Specht
i CMTR: REV2 ' QUAL!TY'PROCESS MANAGER




ﬂ OF214-00/

© Ordir#: 130652 Seq: B PO#: 701782 Heal#: 4875/4644/4391 Mill: Bonney Forge
F’arl# F5 1 6M U T 5Pan Desc: Forged Steel 1 (33.4mm 0.00.) G000# (41.4MPA} UNION THREADED A/SA 105N
CERTIFIED MILL TEST REPORT

o LOG NO.  FOo0o0000601 5006 Prpedold
" The Best Value - _ BONNEY FORGE CORPORATION
P rice, Qilﬂht:}', Service P.0. BOX 330 » 14496 GROGHAN PIKE<MOUNT UNICON, PA 17056 uaan
CAIThe Time. . (B14)542:2545- (800) 3457546 - FAX (B4 5424006 . . 7.

www, hunneyfurge com

CUSTONMER: COMCO PIPE & SUPFLY {PUSLINCH) DATE 05/26/2011

CUSTONER BONNEY ORDER NO. B00U0%6024
ORDER NO.: G1-2341 :

SHIP TO: COMCO PIPE & SUPPLY (PUSLINCH)

14 KERR CRESCENT “Conforms with ASME

PUSLINCH ON MOB 2J0

Canadn Sec ”’ ?artA’ 2010 editio 1 \/\

24 a5 4644 1 6M A105N UNART SA/A105N

MALE Al0.025 C0.200 ChOOD) Co0.002 Cr0.030 Cw0.070 Mn 1040 Mo 0.010
NO.003 NLOOI3 Nid02 PO007 $0.025 §i0220 V0.004
CE(Long Fornulia) = {139
T/S(PSI) 71,250  Y/S(PST) 50,625 EL(%) 3205  RA(%) 57.00
" Brinell . 130BHN 132 BHN

S he | | Ca n a d a 4169 16MAIOSN UNART SASA105M
*EMALE AL0.028 CO0O200 Cp0.002 Cri030 Cul.040 Mnp 1100 Mo 0.010 Nb0O.015
Ni0,010 P0.0D3 §Q.020 Si0.230 V6.000

— CE(Long Formylg) = 0.3%

PARA s T T/S(PSI) 74,845 Y/S(PSI) 48,904 EL{%) 33.50  RA(%) 65.60
MATERIAL CONFORMS Brinel] . 133 BEN 139 BHN

TOCUSTOMER

SPECIFICATIONS 4391 TEMAWSNUNART .~ _SAMAISN . _.

AS PER PO. FEMALE A10.028 C0.200"Co0.004 Cro.040. Cuf.110 Mn 1.040 Ma 0020 Nb o014
REQUIREMENTS i 0.040 P 0,009 /5 0,018~ 0,230V 0.001 <
CE(Long Formulw) = 040~
Name: /ﬁax/fw T/S(PSI) 75,000 «/S(PST) 52,500 ~EL(%) 32.20 *” RA(%) 61.55
7

Brinell 130 BHN .~ 130 BUN

P Y
D eArTEs Co0.000 Cr0.120 Cofl)207™Mn 0970 Mo 0.030 N (.00B

Nb0.00D Wi G160 F0.010 §0.02¢ £70.250 ~¥ 0.002

Date: . J#l {3///

%)

CE(Long Formala) = 039 -
T/8(PS1) 72,300_¥/5(PS1) 50,000 ~~EL(%) 32.55 RA(%4) 6443
Brinali I35BHN .~ 135 BHN~

We certily thal the data on this shest s a true copy taken from our recards of matedal -
lurnished us by the production mill, ar a5 oblained by addiifonal laboratory chechs. U j KLLL,‘,))
ol

by

CMTR: REV2 QUALITY PROCESS MANAGER

SO A3,/


ceris
Oval

ceris
Oval

ceris
Oval

ceris
Oval

ceris
Shell Canada


+Ordert: 130652 Seaq: 8 PO#: 701782 Heal#: 4875/4644/4391 Mill: Bonney Forge
-Part#: FS 1 6M U T5 Pan Desc: Forged Stee! 1 (33.4mm O.D.) 8000# (41.4MPA) UNION THREADED A/SA105N
- CERTIFIED MILL TEST REPORT

1 e

o~ LOG NQ. FoDOO0DOOR 15006 Pape 4 of 4

& The Best Value - BONNEY FORGE CORPORATION
Price, Quality, Service P.C. BOX'330 + 14496 CROGHAN PIKE + MOUNT UNION, PA 17086-0330
AT he Time. o e e o oo {B14) 542-2545 - (B0D) 3457546 « FAN (814) 542-4806 .

www.bonneylorge, com

CUSTOMER: COMCO PIPE & SUPBLY (PUSLINCH) DATE 05/26201 |
CUSTOMER BONNEY ORDER NO. B00096024 ,
ORDER NO.: Gl-2341 !
22 a
SHIP TO: COMCO PIPE & SUPPLY (PUSLINGH) Sl 13770 ‘
14 KERR CRESCENT orms with ASM E '
PUSLINCH ON NOB 210

Cameh St:c H F’artﬁéo 10 edition” bl aoldon

T = e PYT, 3 R

D
4870 1172 3M A105N UNAR T _ SAJAlON
NUT-HD Al0025 B0.200 Co0.000 r;/a 14{1{(0 140 ©A 0.980 Mo 0.050 Wb 0.000
PRLErto) 0,100 F0.013 §0,020 i 0250 0.002
TERIA] CE(Long Formula) = 0.42
MATTE&% SLJT%P:AF%RMS T/S{pgf) 7% 000/‘3}5(?51)4[1 3754 EL{%) 2845 RA(CAK) 62.56
SFiECIFICATIdA!\S Brinell 135 BHN _~ 135 BHN .~
AS PER RO,
REQUIREMENTSS 4811 3/4X1/2 IM/6M A 1DSN/GALY HXBU SA/A105N
Al0.025 C0200 Co0.004 Cr0.090 Cu0.170 Mn0.530 Mo 0.010 N0.0D4
Mame: zﬁ”f’/’ W Nb0.013 Ni0040 P04 S0.017 50200 V0.004
CE(Long Formulz) = 0.40
Pate:_Setd. (3 / ' T/S(PSI) 74,375 Y/S(PSI) 51,875 EL(%) 33.05  RA(Y) 6540
Brinell 137 BHN 139 BHN

1. THE FITTINGS SUPPLIED ARE TN ACCORDANCE WITH PURCHASE ORDER

SPECIFICATIONS. | E N CA N A

2, THE MATERIAL SUPPLIED IDENTIFIED AS A103N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A 103 HEAT TREATING REQUIREMENTS.

TTHE MATERIAL SUPPLIEDMWS A 105N MEETS THE REQUIREMENTS OF BOTH NACE MRQ103-2007 AND NACE |
- MRO17%IS0 15156-2, o o C o . |
4, CE a WL A105-09 / ASME SA1D5-07 EDITION. :
MATERIAL CONFORMS TO CUSTOMER SPEC$

5. THE PRODUCT SUPFLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT, (EUROPEAN STANDARD}

6. THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE IN
REPORTED IN PSL

7. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIVMEN,
3 INCH OR 50 MM GAGE LENGTL

By ceris at 9:08:36 AM, 4/3/2011

We cerllfy that the dala on {his sheet is a \rue copy laken from our records of muteral
furnished us by the producitan mill, or as obtained by addillonal laboratery chechs. L;Lé E (] H Un ‘_9,

by

IR | Kylee Rulz
CIMITR: REV2 QUALITY PROCESS MANAGER
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: Ny \:S/g Ao ATERIAL CONFORMS | )
- . "Conforms W%X%ME , ST;%#?J}%TSSS éﬂC@ﬂCL o B
Sec \l, PartA, 2010 edition” - ASPERPO. I

T | .
("Kﬁ REQUIREMENTS - ]
7' _— CL_/ ) n S’t ' R
, CL CC 2 ahl
= EUG\HS EN 10204-3.1 Dokument-Nr.: 41-502692/001/P E mmv L@ f 52 Blat: 1/ 5
SRON _nﬂFic:-TE EN 10204-3.1 Document No.: Datex Page:
ATIE 'CAT'.,- < RFLFP"In N EN.10204-3.1 No. du document: No. du certificat: Page:
5 1‘33'34 2005401 Kunden-Bestell-Nr. 08-5860 / 106288 Hersteller: Warmrohnwerk/Zieherel :
Bemn,,,,. -thﬂnhr Gm - - Purchase Order No.: Manufacturer: 1SO/TS 15249 {150 9001) DNV CERT-11574A-2003
oot . No, de commande du client: Froducteur: PED 87/23/EC TUV CERT 07-202-5635 W2-0606/7
S, ' Benteler Auftrags-Nr.: 18322386 Herstallerzeichen: V
: 5 Benteler Order No.: Manufacturer's brand:
i No. de commande Bentaler: Marque du producteur:
_ )  Versandanzelgen-Nr.: 4138184 : Stempel des Abnahmebeauftragten: WA
o Dispatch Nots Ne.: : Stamp of the Inspection reprasentative:
T No. d'avis d' expédition: Timbre du conrdleur;
Produkt: ~ NAHTLOSE STAHLROHKRE ) Stahlerschmalzungsverfahren: .ELEI(TROSTAHL
Product: SEAMLESS STEEL TUBES Steelmaking pracess: ELECTRIC FURNACE
Pruduit: TUBES D* ACIER SANS SOUDURE Procédé d' élaboration de |'aclar: FOUR ELECTRIQUE

.ieferbedingungefh: . SME SA-333 CD,: _SME Sectlon 1] Part A 'Edition 2007, ASTM A 333-2005-CD, CSA Standard Z245.1-07

"erms of delivery:

.

londitions da livraison:

Y tead of hydrostatic test, NACE"
‘MRO175/1S0O 15156-1:2001( NACE MRO175/ISO 15156-2:2003

JaBe - Toleranzen: ASME B36.10M-2004, ASME SATESASME-BectomPar A Edition 2007, ASTM-A 998-2004a

Yimensions-tolefances:

Yimenslons-tolérances:

Stahlsarte: GRADE 1, GRADE 290, GRADE 6
steel grade: o '

duance d’acler:

Jeferzustand: Normalized
Jelivery condition;
tat de Hvraison:

:’rodukﬂtennzeitlfijnung: FS: BENTELER Z.245.1 -07- except section 9 - A/SA333 1/6./290,CAT Il CATEGORIE 2HEAT-NO. NDE
roduct marking: M4sC S HN DIMENSIONS SCHEDULE 2408 WA GERMANY P.O. 106288
ANarquage du produf:

EZ = Nzﬂntanhe..mnﬂung Etching ink marking, Gravure 3 |'eacre FK = Farbkannzeichaung, celour marking, marquage par covlaur FS = Farbschablonlzrong, paint stencilling, marquage par peintere FSD = Farbstrahidrucker, Colour fat printer, Imprimante 3 fatd'encre de ¢

S = Langsuchebinniumng. longhudinal stenciling, marguane lengitudinal par peinture PKE = Edkettankannzeichnung, 152 marking, tarquage sur &tiquetts PS5 = Prigestempel, dig stamp, marquage par polngonnage TS5 = 'I"munstrahlkannzcichnung.lr!.k [et spray marking,
niprimants & jol d'encre



ceris
Oval

ceris
Oval


s

o

BENTELERV

StahllRohrg

41-502692/001/P

Inspection No.;
No. du certificat:

Blati: 24 5
Page:
Page:

Schmelzen-[\_]r.

No. de coulée

Rohr-Nr.-Gruppe Vielfachldngen

:FEA«~ nf'["-'PF{U'“ZE-_UCNIS EN 10204-3.1 Dokument-Nr.:
SPECTION: GERTISEATE EN 10204-3.1 Document Na.:

AT ICATHZE HECEPTIDN EN 10204-3,1 No. du documenit:

os. - Stlick. MaBe Lénge
2(n Ruinke D:mensmns Length
oste Nomuora [‘J;mtncmns . Longueur
- : feet fest
002 4127

J/d" NP5 * Sched. 80 110,24
18 FT - 22 PT

549654

e ——

&

,hmeizenanalyse [%] 1 Heat analysis [34] / Analyse sur coulse [%6]

0s.  Schmelzgn-Nr.
aim Heat Mo, C | VN P . s

oste N

Tube number group Muftiple Tengths
Pression d'épreuve  Série de no. des tubes Langueurs multiples
NB T B

002 i 5. 0,136 0, 130 0, sg/ 0,011 0,095

0,003 ° 0,001 -0;002 “0,000L -

Formel: CE liW—C+(NIn/6)+((Cr+Mo+V)/5)+((Cu+N|)l1 5)<=0 42 %

Formel:  CEVEGHF((MVE)+(SI24)+(Cu/15)+(N/20)+((Cr+Mo-+V+Nb)/5) +(5'B)) <=0,40

Formel:  Mn/G>=3/1
Formel: Cr+Qu+Mm+Ni+V<=1,00 %

ormelergebnlsag@f Formula results / Resultats des formules

"0s.  Schmelzen-Nr 1. Formel 2. Formel 3. Formel”
em Heat No 1. Formula 2. Formula 3. Formula
peta Na. de caulée 1. Formule 2. Farmule 3. Formule
1002 545656 0,294 0,328 6,462

i

roduktanalyse [jn} ! Product analysis [%] / Analysa sur produit [3]

ops.  Schmelzeén-Nr.

NB T B

tem  HeatNo. | c s MNP S
Poste  No. de coulge
(002 549655‘7;; 0,140 0,150 0,84 0,008 0,004

0,003 0,003 0,002 g,0003

i
O

. Formel:  CE [IW=C+(Mn/6)+{(Cr+Mo+V)/5)+((Cu+Ni)/15)<=0,42 %

. Formel:  CEV=C+F*({Mn/8)+(Si/24)+{Cu/15)}+(Ni/20)+{(Cr+Mo+V+Nb)/5) +(5*B)) <=0,40

. Formel  Mn/C>=3/1
. Formek: Cr+Cu+Mo+Ni+V<=1,00 %


ceris
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LA T80 R S48 525419668 . Stahl/Rohr
BNAFWEPRUEZEUGNIS EN 10204-3.1 Dokument-Nr.: 41-502692/001/P PN Blatt 4/ 5
SPECTION SERTIFIGATE EN 10204-3.1 Pocument No.: Inspection No.: Page:
ERTIFICAT #E RECEPTION EN 10204-3.1 No. du document; No. du certificat; | Page:

' 1‘? b
ugvarsuch Voilp_r'obe { Tensile test Full section test spacimen / Essai de traction Eprouvetts a secdon complete

08, . .FProben:Nr. Schmelzen-Nr. Probenabmessung  Strecigranze Zugfestigieit Dehnung Einschniirung Re/Rm
em "Epeciﬁjen No. Heat No. - Speclmen dimansions Yleld strength Tensile strength Efongation Area reduction : Re/Am
oste”® -~ Na. qéfl'épmuuetteNo. de coulée Dirnansions de ['éprouv.  Limite &lastique Résistance & la traction  Allongement Caefiicient de striction Re/Rm
\nfordertinden ! ReH Rm Ao 1. Formel
laquirements. | mm MPa MPa ] 1. Fermula
xinancaes 250-485 415-626 MIN 35 1. Fermule
002 ) 0{1'0[1?506 5496546 13,50 X 3,00 364 474 38,00
002 QDDﬁD7 548654 13,50 X 3,00 366 482 38,00
002 -000008 549656 13,50 X 3,C0 368 482 38,00
arieprifung IHargness test/ Essai de durets
08, Proben-Nr. Schmelzen-Nr.  Hérte
em Spaciiﬁen No. Heat No. Hardness
nste " No.del'éprauv.  No. de coulés Dureté ‘
\nforderungen HRC HB HV HRB HBW
lequirements
xigences MAX 200
1002 000do1 545656 182
1002 000402 545656 142
1002 000003 545656 141
1002 000004 549656 14773
002 000405 545656 142
1002 000006 545656 141
1002 000007 545656 1427
545656

1002 000008

182
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altscru=nr,
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g R Yo E,gxé ':;-49.52511:13666 ,L ) . _ Sta h IR ohir
-BNAMSIEER[IEZEUGNIS EN 10204-3 1 Dokument-Nr.: 41-502692/001/P PrGENT, ‘Blaw: 5/ 5
ISPECTION CERTIFICATE EN 10204-3.1 Bocument No.: Inspection No.: - Page:
ERTIFICA" - E.‘é_ﬁPTJPN EFl 10204-3.1 Na. du document: No, du certificat; . Paga:
erbfghlagbiegeﬁeréuch Notched bar Impact tast / Essai de flexion par chag trésillence} [CHARPY_V]
g8, F{i_‘_q@ep.-h{r. Schmelzen-Nr.  Probenabmessung. Probenlage Priftemperatur  Kerbsehlagarbait Kerbschlagzdhigkeit  Verf.-Bruchanteil
tem . setnaen Nn “i1eat No. Specimen dimensions Specimen position Testtemperature - Absorbad energy Impact strength Shear fracture
*bsta ¢ No. He I"épjguv.No. de coulde Dimensicns de | éprouvetta Fosition de i*€éprouvetta Température d'essal  Energle absorbée Aésistance su choc Rupture ductile
Anfordertinigen ;| Lange Breite Hoéhe l&ngs (L) ginzel  mittsl einzel  mittel
lequirements . : . Length  Width Height longitudina] (L) single average single avarage
ixigencess 7 ;-" Longueur Largeur Hauteur longitudinal L) individuelle moyenns Individuelle moyenne
L quer (Q) GRAD
mm mm mm transversal [Q) °C Jo J Jlem? Jiom?
i it [515) 3,00 30,00 transversal [O) -45 MIN 00Z

)02 000001 5496546 55. 3,00 10,00 L ~45 . 28

3,00 10,00 27

3,00 10,00 _ 23 28

estm‘agnetismu?s: / Demagnetize / Démagnétiser
208, /item / Postez 0002

lemagnetized tubes; 1 measurement per 4 hours on both tube ends Two readings 180° apari around the circumference. Average value
nax 3.0 Millitesla (24 A/cm), individual value max 3.5 Millitesla (28 Afem)

ermerk / Remark { Remarque

20s. /item / Posts;: 0002

NACE Standard;| Hardness acc. to NACE MRO175/ISO 15156: HRC max 22., The material meets the requirements of NAGE MR0103;
Sertificate remarks: The Material Is Aluminium deoxydized and inclusion shape controlled with Calcium-Silicon treatment, CSA Z

245.1 except section 9, This Is to confirm that the seamless linepipe supplied by Benteler and verifled to CSA Standard

7245.1-07 meets the requirement for micro hardness of max. 248 HV 500 gf.

erlufer(in) .’Sa:h:esmanl woman In charge / Personne chargée ° Mr Meunler, Tel.: 05254/81-4235, Fax: 4239

i fie,
R R ST .
Abnahmebeaufiragter
- Inspection raprasentativa
Conwoleur
_ . ALWIN PANKRATZ / TEM
5 wird bestétigs, dar:}gtiie geliefertzn Erzeugnissa den techn. Lieferbedingungen des Aufirages entsprechen,Diesas Dokument wurde mittels EDV erstells und Ist ohne Unterschrift rechtsg(iltig,
fe certify that the su'gplied products comply with the grder specificadon.This dacument was prepared by means of electronic data processing and Is valid without signature. )
ous attestons que Ieis produits llviés sont conformes aux stipulations de la commande.Ce document o &té atabli par traitemant électronique de |'informatlon et est valide sans slgnatura. '
H

aderborn Schloﬁ Neuhaus, 05.09.2008, TEL.: 05254.81-1767 FAX: 05254.81-1752
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| uompe 010g 'V HEd 11995 @
- JNSY LM SLLOJUOD. Ay Stahl/Rohr

’bt‘iﬁ.i ‘—.Vl-..u‘"t. WL

-3.1 .Dokument-Nr.: 41 ~502692/001 /P | Prif-Nr.:

Blatt: 1/ 3

SF‘ECT'DI\ EERTI F CF-TE EN 10204-3.1 Document No.: Inspection Na.: Page:
:HTW CAT ] 5 HEUEP—lvN EN 10204_3 1 No. du document; ’ No. du certificat: Page;
v 10394 200501 & Kunden-Bestell-Nr.: 08-5860 / 106288 Hersteller: Warmrohrwerk/Zieherei
Benteler %l.“iﬂhr G’th F*ostfach 1340 - 33043 Padarbom - Deutschiand Purchasae Order No.: Manufacturer: ISQ/TS 16945 (SO 9001) DNV CERAT-11674A-2003
R No. de commande du client: Producteur: PED 97/23/EC TUV CERT 07-202-5835 WZ-0506/07
A, Bentoler Aufirags-Mr.: 1532236 Herstallerzeichan: v
T g Benteler Order No.: ' ‘ Manufacturer's brand:

¥ Ng. de commandea Bantsler: Marque du producteur:

Versandanzeigen-Nr.: 4138184 . Stempel des Abnahmsbeauitrsgten: WA

Dispatch Note No.: . Stamp of the inspaction representative:

“ No. d'avis d' expedition: Timbra du contrbleur:

2‘ Produkt: ' NMAHTLOSE STAHLROHRE ’ Stahlerschmelzungsverfahren: ELEKTROSTAHL

b Product: SEAMLESS STEEL TUBES Steelmaking process: ELECTRIC FURNACE

5 Pruduit: TUBES D' ACIER SANS SOUDURE Procéds d'élaburation de |'aeiar: FOUR ELECTRIQUE

?

i

-|eferbed|ngun§bn
‘erms of delivary: § &
anditions da livrajson:

I R T e

ASME D, ASME Sectlon \| Part A Edition 2007, ASTM-A 333-2005-CD, CSA Standard Z2245.1-07.

Category‘lﬁﬁ}ﬁfﬁfﬁagreed deviat tt {ing instead of tiydrostatic test, NACE
MR0175/1SO 15156-1:2001 LNA :

u’laBe Toleranzen:
)imens:uns-tnlerarices-
yimensions- tnlerarg;:es.

stahlsorter &
iteel grade: i
duance d'acler:

GRADE 1, GRADE 290

Jeferzustand:
Jelivery cundition'.:‘;f
“tat de fivraison:

Normalized

>roduktiennzeichnung:

Yroduct marking: 3!

i
Aarquage du prndll.tlt"

FS: BENTELER 2.245.1 -07- except secfion,g - A/SA333 1/6/290.CAT II CATEGORIE 2HEAT-NO. NDE
M45C S HN DIMENSIONS SCHEDULE 2408 WA GERMANY P.O, 106288

EZ w Amjnmnbgschni}ung Etching ink marking, Gravure 3 1'encre FX = Farbkennzelchnung, cotour marking, marguage par couleur FS = = Farbschabloniafung, paint stncilling, marquege par peinture FSD = Farbstrahldruckes, Colaur [et printer, Imprmanta 3 fet d'ancre de c
e Langsﬁchablunmmng,iungltudlnal stancilling, marquage longitudinal par peinture PKE = Etkettankannzalchnung, tag marking, marquage sur 8tiquette PS = Prigastenipel, die stamp, marquage par polacoanage 73 = Tinensiahlkennzelchaung, ink fat spray marking,

nprimanta & !etd'nn:r}'
}Q

o O e T et St

AT e bt
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SENTELERY

Stahl/Rohr

ABNAZ ﬂFPFlU’"ZEUCNIS EN 10204-3:1
{SPECTION: cﬁm::fcg\m EN 10204-3.1
‘ERTIF ICATLE HEQEP'[_DN EN 10204-3.1

Dokument-Nr.:
Document Nao.:
No. du document:

41-502692/001/P

Priif-Nr.:
Inspaction No.:
No, du gertificat:

Blatt: 2/ <]
Fage:

Page:
Pos. - Stiick. 4 {MaBe ‘ _ ) Lange Gewicht ~ Schmelzen-Nr.  Priifdruck Rohr-Nr.-Gruppe Vielfachlangen
ftein ‘Eﬁmb# t Dimensions Length Weight Heat No. Test prassure Tube number group NMultiple {engths
Poste Nombrg ; Diménsions Lohguegr Polds No, de coulée Prassion d'épreuve  Série de no. des tuhes Longueurs multiples
T - feot - feet ibs :
0002 41%° NPE ¥ Aok B110,24 4273
o u 118 FT - 22 FT
:chmelzenanalyse {%)] 1 Heat analysis [36] lAnalyse sur caulés [%]
Pos. . Schme[zen Nr. ) _ ,
ltem ~ Heat'No.l; c | viN P s CR MO NI cu v NB Tl B
Poste No.dec _iﬂée . . ' . '
0092 54965& a,130 0,180 0,82 0,011 0,005 8,15 0,04 0,12 0,17 0,003 g,00L 0,002 00,0001
3
. Formel; CE [TW=C+(Mn/B)+{(Cr+Mo+V)/8)+{(Cu+Ni)/15)<=0,42 %
|, Formel: CE\I =C+F*((Mn/6)+(81/24)+(Cu/15)}+(NI/20)+{{Cr+Mo+V+Nb)/5) +(5*B)) <-.0 40
i. Formel: Mn/C>——3/1
- Formaeal: Cr+Cu+Mo+N|+V<_1 00 %
"!

’ormelergebmsse ! Formula results / Résultats des formules _
Pos. Sch rqelzen -Nr 1. Farmel 2. Formel 3. Formel” 4, Formel
kem Heat No. 1. Formula 2. Formula 3. Formula 4, Formula
Posta No. del [::nulee 1. Formule 2. Formule 3. Formule 4, Formule
0002 5495%5 0,294 0,328 6,462 0,483
’roduktanaiyse [74] ¢ Product analysis [95] / Analyss sur prodult (%]
Pos. Schmqizen -Nr.. : ‘ '
ltem  HeatNoi C Si VN - P g CR MO NI Cu v NB Tl B-
Poste. ' No. de Qiéuléa y : :

5 40,15 0,04 0,12 0,19 0,003 0,003 0,002 8,0003

St

. Formel:

CE ttW—C+(Mn!6)+(((3r+Mo+V)/5)+((Cu+Ni)/15)<=0 42 %
!, Formel: CEV-C+F"( (Mn/B)+(Si/24+(Cu/ 5)+(Nl/20)+((Cr+Mo+V+Nb)!5) +{5"B)) <=0,40
}. Formel: n/C>-3/1
k. Formel: Or+Cu+Mo+Ni+V<_‘l 00 %

i
i
gﬁ

i
3]



] . ' LI M

E'ltele"r e ”'lc-lt‘-@mh‘-l ' . '

1

EE’WEEE%W

er < n *“54.1"1-0'{532" +49 5254 13555 . Stahl/Rohr

\B, \"“m.l.viER REL; FZEUGNIS EN 10204-3.1 Dokument-Nr.: 41-502692/001/P Priif-Nr.: Blat: 3/ 5
ISPECTIQR LERTL'EICIXTE EN 10204-3.1 Document No.: ’ Inspection No.: Page:
ERTIFICAT:RE RECEPTION EN 10204-3.7 No. du document: No. du certificat; Pege:
ormelergebnlss,b ! Formula results / Résultats des formules’

Pos. Sch‘ne!zen Nr 1. Formel © "2 Formel 3. Formel 4. Formel

kem Hedt l\lo: 1. Fermula 2. Formula 3. Farmula 4, Formula

Posta"’ --Ne. d& coulée 1. Formule 2. Formule 3. Formule 4, Formulg

0002 "-5£965fF 0,330 0,316 6,000 0,503

'rifergabnisse /iTest results / Résultats des essals

Die Rohre sind; @uf Dichtheit gepriift durch: eddy current testing Instead of hydrostatic test PASSED
The tubas have bean submitted to a leak tightness test by: :

Les tubes ant ﬂassé}un contrdle d*étanchéité par: . ] '

Die' Rohre wurden zerstdrungsfrel geprilit: ET-test: ace. o ASME SA-333, ASTM-A 333; acc. to ASTM-E 308; imperfections PASSED
The trbes are non ﬂastrucnva tested: ) :

-85 tubes ont passé un essal non destructif:

Augemsmhtkont'olle ‘PASSED MaBkantrolle: PASSED Ringfaltversuch: PASSED

visual inspection: :
Examen visual:

Dimenslons examination:
Viérification des dimensions:

Flattening test:
Essai d'aplatissement:

rgebnisse der i

j echanischen Prifung / Results of mechanical testing / Résultats des assais mécaniques

Die F'robennahrne erfolgte an Vielfachl&ngen.
The sampling was Earried out on multiple lengths.
echann]lﬂnage al élt reallse aux longueurs muttlplas
S_I

ugversuch Voifprobe { Tansile test Full section test specimen / Essui de tractlon Eprouvetts & section cump[eta

Pas. Prnben Nr. Schmelzen-Nr. Probenabmessung  Streckgrenze Zugfestigkeit Elnschndrung Re/Rm
ftem Speé:lrnen No.  HeatNo, Specimen dimensions anElla et Area reduction Re/Rm
Poste ,No. de I"éprouvette No. de coulée Dimensions de |* prouv. : Allangement Coefficlent de striction Re/Am
Anforderungen ' ‘ReH "Am A" 1. Formel

Requirements | : . mm MPa MPa % 1. Fermula

Exigences i 290495 ., 418-825 MIN 35 1. Formule -

9002 004001 549656 13,50 X 3,00 ~ * 00 "

0002 008002 549656 13,50 X 3,00 v

0002 008003 548656 12,50 ¥ 3,00 e

2002 008004 549656 13,50 X 3,00 P

0002 000005 549656 13,50 X 3,00 i

i,
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ISPECTION ﬂERTI CHETE EN 10204-3.1
EHTIFICAT"": nECtﬁTloN EN 10204-3.1

Lgv rsuch Vol[probe { Tensile test Full section test specimen / Essai de traction Eprouvatte a section carplets

JUEZEUGNIS EN 10204-3.1

Dokumeant-Nr.:
Document Ne.:
No. du document:

41-502692/001/P

" Prii-Nr.:
Inspection No.:

No. dus certificat: |

Blatt:  4f S
Page:
Page:

Pos. "« Prqben -Nr. Schmelzen-Nr. Probenabmessung  Streckgrenze Zugfestigkeit Dehnung Einschnilrung Re/Rm
ftem ' Speplman No. Heat No. - Speciman dimensions Yield strength Tensile strength Elangation Area reduction Re/Rm
Foste” = NG, fde 1" éprouvette No. de coulée Dirmensions de I'éprouv.  Limite Slastique Réslstance & la-traction  Allongement Caoefficlent de striction Ra/Rm
Anforderar*gen;;l ReH Bm A2 1. Formel '
Requiremants. . 1; mm MPa MPa 96 1, Farmula
Exlgences L! 200-495 415-625 MIN 35 1, Formule
0002 00006 549656 13,50 X 3,00 364 474 38,00
0002 00foe7? 549656 13,50 X 3,00 366 482 38,00
0002 “000008 549656 13,50 X 3,00 368 182 - 38,00
:i -
lartepriifung n—térdness test / Essal de dureté
Pos. Pr@ben Nr. Schmelzen-Nr. Héarte
tem ° Specimen No. Heat No. Hardnass
Poste No. ude I"éprouv.  No. de coulde Dureté ‘ .
Anforderungen i HRC HB HvV HRB HBW
Requlrements F,l .
Exigences ii MAX 200 .
0002 00{00: 549656 142
0002 00f002 549656 142
0002 uobuu3 549656 141
0002 00@004 549656 141
0002 009005 549656 142
0002 008006 549656 141
0002 009007 549656 142
0002 000008 549656 142

i
o

b
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e Aol 'z; Tt - - -
—.BNA%—&.}‘{E’E@UEZEUG-N'IS_ EN 10204-3.1 Dokument-Nr,: 41-502692/001/P Priif-Nr.: ‘ Blatt 5/
ISPEG'I'IDKH_‘_L‘-EBT'f CATE EN 10204-3.1 Document No.: Inspection Na.: Page:
ERTIFICH - ~.a:-. RECEPTION ER 10204-3.1 No. du document: No. du certificat; Page:
E_rbifghiégbiég %JEPéUCh Notched bar impact test / Essal de flaxion par choc {résllience) [CHARFY_V]
%05, 'P;r_glgfz}—f‘v;]r. Schmelzen-Nr.  Probenabmessung Probenlage Priftemperatur  Kerbschiagarbeit Kerbschlagzahigkeit  Verf.-Bruchanteil
tem . -'“',:enu.':en_}f\in. “Heat No. Specimen dimensions Specimen position Testtemperatura - Absorbad snergy Impact strength Shear fracture
oste * No.4el éﬁmuv. No. de coulée Dimenslons de |' éprouvaite Fosition de "éprouvette  Température d ' essal Energle absorhéa Résistance au choc Rupture ductite
\nforderungent . Lidnge Breite Hohe langs (L) - - einzel mittel . einzel mittel |
lequitements ; 7 Length  Width Helght . longitudinal {L} single average single average
ixigences. 7 Longueur Largeur Hautsur longitudinal (L) . ) .Individuelle moyenne  Individuelle moyenne

; quer (Q) GRAD

: mm mm mm transvarsal {Q) C Jo 4 Jlem?* Jlem?

. B5 3,00 10,00 - transversal (Q) -45 MIN 008

02 GDDBDlg‘j 549656 55, 3,00 16,00 L -45 ‘ 28

3,00 1g,c0 - 27

3,00 1c¢,00 ) 29 28

estrrfagnetismﬁjs / Demagnetize / Démagndtiser

308. /tam / Fosts: 0002

{smagnetized szES; 1 measurement per 4 hours on both tube ends Two readings 180° apart around the circumi‘erence. Average value
nax 3.0 Millitesa (24 A/cm), individual value max 3.5 Millitesla (28 A/cm)

i

ermerk lﬂemar?lcj/ Remarque

20s. [ ltem / Post%: 0002 _
NACE Standariﬂ: Hardness acc. 1o NAGE MR0175/ISQ 15156: HRC max 22., The material meets the requirements of NACE MRO103;

Sertificate rem’érks: The Material is Aluminium deoxydized and inclusion shape controlled with Calcium-Siicon treatment, CSA Z
245.1 except sBction 9, This Is to confirm that the seamiess linepipe supplied by Bentsler and verified to CSA Standard

i

£245.1-07 meets the requirement for micro hardness of max. 248 HV 500 gf.

%

1

erkéufer(in) Isélesman[mman in charge / Personne chargse Mr Meunier, Tel.: 05254/81-4235, Fax: 4239 P
aderborn SchipB Neuhaus, 05.09.2008, TEL.: 05254.81-1767 FAX: 05254.81-1752 'Abnahmebeauftragte'r
3 . - Inspection representative
Coniréleur

ALWIN PANKRATZ / TEM
ist oftne Untarschrift rechtsgiilty,
thout signatura,

n et gst valide sans slgnature,

5 wird bestatigt, d ars die gelieferten Erzeugnisse den techn, Lieferbedingungen das Auftrages ermsprachen.Dieses Dokument wurds mittels EDV erstelit und

le certify that the dbipplied products cornply with the order specification. This ducument was prepared by means of electronic data processing and Is valid wi
ous attestons queiles produits livrés sant conformes aux stipuletions de la commandes.Ce document a &t &tahlf par traitement électraonigue de | ‘informatio




J_ :S'ALES ORDER# 230754 ITEM#1 1/2 6000 SCRD TEE "LF2'

CERTIFIED MILL TEST REPORT
LOG NO. _ F00000000009650 Page 1 of 1

B The Best Value -

. : . BONNEY FORGE CORPORATION
Price, Quahty, Service P.0. BOX 330 - 14495 CROGHAN PIKE « MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 « (B00) 345-7545 » FAX (814) 542-4806

www,bonneyforge.cam

CUSTOMER: . DATE 01/06/2011
CUSTOMER BONNEY QRDER NOQ. B00008§§321
ORDER NO.:

SHIP TO:

[ B GRADE OR'SPECIFICATION NO.
o CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS

1/2 6000 LFZ TEE T SA/A3S0 LF2 CLT ="

. ALG.020 C 0.210/Cb 0.000/('.‘0 0.004 Cr0.03¢" Cu 0.080" Ma I.OLO/MO 0.000 /
N 0.005+Nb 0.013 Ni0.020 P 0.005/S 0.0187 i 0.200/V 0.004~"

CE(Long Formula) = 0.39
TJS(ng) 7% 873 < Y/S(PSI) 48,375 / EL{%) 32.00 S RA(%) 63.00
Brinell 144 BHN 144 BHN
S0F 232302 . ORMS
e M e 200 JATERIALCUNE R
SpEG\F\CAT 1O
1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER nS PER
SPECIFICATIONS. REQUY R_EMENTS

I3

. CERTIFYING TO ASTM A330 LF2 07 REVISION. EL’MQ&—’/
Name: (0

. THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2 1 § 208
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2. t JUN
Datet

L

4. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2.

5. THE MATERIAL SUPPLIED AS W CL1 MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND
NACE MRO175/180 15156-2.

6. THE MATERIAL SUPPLIED W’AS NORMALIZED IN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUIREMENTS.

7. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

8. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH, “GO]‘]fOrmS With ASME ny\@’d

Sec I, Part A, 2010 edition,
2011a addenda” st 87108

We cerify that the data on this sheat is a true copy taken irom our records of material
furnished us by the praduction mill, ar as obtained by additional Iaboratory_checks. ﬁu/f
by ‘

Kylee Ruiz
CMTR: REV2 QUALITY PROCESS MANAGER




_____ t/72" CL 6000 FS SCRD TEE A105N
L:d.z- Rev'd By: SB

CERTIFIED MILL TEST REPORT

-LOG NO.  FO0000000021526 Page 1 of 2
> The Best Value - s 8
Price lity, Sorvi BONNEY FORGE CORPORATION
3 Qua_ ty, Service P.0. BOX 330 + 14480 CROGHAN PIKE ¢ MOUNT UNION, PA 17068-0330
Al The Time, : _ {814) 542.2545 - (80D) 345-7546 » FAX (D'14) 542-4906

www.bonnayforge.com

Shell Canada o DATE 1177201
p - BONNEY ORDER NO. B000108237
MATERIAL CONFORMS a R _ i _
TO CUSTOMER
SPECIFICATIONS
AS PER P.O.

REQUIREMENTS

IFICATION ND, . |

SA/AL05N

17 58406 1 3000 ALOSN 90EL T :
7522711 . AlG02 CO200 Co0.003 Cr0.050 Cu0.060 Mn1.000 Mo0.010 N 0.004
"MbO0OI3 Wi0.030 PO.00S 50.022 §{0200 V 0.004
CE(Long Formula) = 0.39
- TIS(PSD 73,125 Y/S(PSI) 49,375 - EL(A) 33.00  RA(%) 64.45
Brinell 135 BHN 132 BHN
SR3L4 13000 A1OSN 90EL T SAJATOSN
7522711 ‘ © AI002 CO.I90 Co0.004 Cr0.030 Cu0200 Mn 1000 Mo0.010 N0.007
Nb0.014 Nio.050 PO.008 S0.018 Si0.200 V0,003
CE(Long Formula) = 0.38
TIS(PSI} 75,000 . Y/S(PSI) 50,000 EL(%) 3225  RA(%) 63.95
. Brinell 135BHN . 135BHN
55 26000 AIOSN TEET ) 'd J
7526547 - he3—86TT Ch 0.000 Co 0.004 ,Cr 0.03TCTTT00VMn 1.020 o 0.010
' N0.005 Wb0.012 Ni0.040 VP 0.007./5 0.016.5i 0,180, {7 0.004 v
- - CE{Long Formytla) = 0.38 /
T/S(PSI) 76,875/ YIS(PSI) 52,500 ﬁ-:L 6) 33.55 V RA(%) 66.10
" Brinelt © " 137BHN 137 BHN
_ ' MATERIAL CONFORMS
_ TOCLSTOMER
" i _
Conforms with ASME - ~ SPECIFICATIONS

AS PER PO. E n Cﬁ\"’l'{:\-—'

Secll, PartA, 2010 edition” REQUIREMENTS
AW - oddenda - Mame. &

L Teaeas|in - ‘
S ( o - Date: (SLLM%“&

We centily that the data on ihis sheet s a true copy taken fram our racords of material '

furnishad us by the preduclian mil, or as abtained by additional leboratory chacks, ] m M
' . : L o by _..:;

' o ' ' ' Meloney Specht S

CMTR: REV2 S : B T QUALITY PROCESS MANAGER



ceris
Oval

ceris
Oval

ceris
Oval

ceris
Shell Canada

ceris
customer specs

ceris
Oval


CERTIFIED MILL TEST REPORT

: LOG NO. . FOG000000021586 Page 2 of 2
“ The Best Value -
Pri lity. Sorui BONNEY FORGE CORPORATION
rice, Qua tLy, vervice P.O. BOX 330 + 14496 CROGHAN PIKE » MOUNT UNION, PA 17066-0330
All The Time, _ (B14) 542-2545 « (B00) 345-7545 » FAX (814) 5424905

www.bonnayforge.com

DATE 11/16/2011
BONNEY ORDER NO. 8000108237

i1t

L. THE FITTINGS SUPPLIED ARE IN ACCORDASCE Wit PURCHASE ORDER
SPECIFICATIONS. - _

2. THE MATERIAL SUPPLIED IDENTIFIED AS A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A103 HEAT TREATING REQUIREMENTS.

. THE MATERIAL SUPPLIE
MROI7S/150 15136-2.

M A105-10 / ASME SA105-10 EDITION.

5. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
“_ EDITION TYPE 3,1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

6. THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE IN
REPORTED N PSL, - '

7. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH. o .

We cartify that the data on this shest Is o trug copy taken from our records of material _
furnlshed us by ths production mill, or as obtalned by addilonal laboratory checks, . : M M

T S VA T S S - Meloney-Specht S
CMTR: REVZ L P o QUALITY PROCESS MANAGER


ceris
Oval


CERTIFIED MILL TEST REPORT
LOG NO. _ F00000000017786 Page 1 of 6

. [ The Best Value -

. . , - BONMEY FORGE CORPORATION
Price, Qua.hty, Service - P.O. BOX 330 = 14486 CROGHAN PICE « MOUNT UNION, PA 17066.03
All The Time. . (814)542:2545 « (800) 345.7545 - FAX (814) 5424906
- ' : www, bonneyforge. com.
GUSTOMER: CCTF CORPORATION =~ . = * . ~ DATE 08/1012011
CUSTOMER S BONMEY ORDER NO. B000102451

ORDER NO.: 4890127-00

- SHIP T(} CCTF CORPORATION (EDMONTON) '
5407 - 53RD AVE. '
EDMONTON AB T6B 3G2
Canada

| TEM QUANTITY  LOTNO.
o
7680128

Charpy S0F 62/100/99 (Ft-Lbs) ﬁ;jpjf ?’ '
o Average  87.00 5 :
2 30 58342 23000 LE245EL T . SA/A3IS0LP2CLI
768001 § Al8.025 CO0210 Co0.003 Cro0.030 Cu0,156 Mn1.020 Mo 0616 W 9.005
: - Nb 0013 MNi0.040 F0.008 S0.017 Si0.200 V 0.003
CE(Long Formunla) = 0,40 :
T/S(PSI) 76,250 Y/S(PSI}51,250 EL(%) 31.40  RA(%) 64.20
Brinell 137 BHN 135 BHN
Charpy 50F 32/32/31  (Ft-Lbs)
Average  31.70
-_. 4 560 58246 13000LF2 TEE T , SA/A350 LF2 CL}
17680014 . _ Al0.028 CO0.210 Cb0.000 Co0.000 Cr0.040 Cu0.i30 Mn 1.030 Mo 0.010
: N0.006 Nb0.013 Ni0.050 P0.009 S0.018 Sif.180 V 0.004
CE{Long Formula} = .40 Jeas0 b
T/S(PSL) 73,408  Y/S(PSI) 47,433 EL(%) 33.90  RA(%) 64. , N
Brinelt 162 BHN 162 BHN JL @W"(/“)
Charpy -S0F 32/44/44  (Ft-Lbs) MATERIAL CONFORMS
Average ~ 40.00 TOCUSTOMER
...... @

SPECIFICATIONS
QO ' AS PER PO.
(3)\ REQUIREMENTS
\ ﬁ Name: CJLL{, S\W/\

N pete (VL IV
We certify that the data on this sheet is a bue copy taken from our records of material

furpished us by the production mill, or as obizalned by additional taboratory checks. m S
| by i

hielonsy Spechi
CHMITR: REVZ QUALITY PROCESS MANAGER



CERTIFIED MILL TEST REPORT _
' ’ LOG NO, F00000000017786 Page & of6

R® The Best Value -

- ~ BONNEY FORGE CORPORATION
Price, Quality, Sewtce : ' P.0. BOX 330 = 14495 CROGHAN PIKE « MOUNTUN!ON PA 17086 oa
All The T:me. - - © (814)542-2585 - (B0D) 3457646 » FAX (834) 542-4905
B _ www.honneyforge.com . -
- GUSTOMER: CCTF CORFORATION A | ' DATE ogionoit
CUSTOMER - . . ' BONNEYORDERNO. 5000102451

-ORDER NO.: 489012700

. SHIP TO: CCTF CORPORATION (EDMONTON)
5407 - S3RD AVE,
EDMONTON AB TéB 3G2
Canada

CHERHG AL AN

. THE FITTINGS SUPPLEED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS,

2. CERTIFYING TO ASTM A350 LF2 07 RE‘J’ISION.

3. THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2.

. 4. THE CHARPV V-NOTCH IMPACT TEST WAS PERFORMED AT -5(} JFGREF i8
FAHREN’HEZ'I I ACCORDANCE WITH A350-LF2,

K 5. THE MATERIAL SUPPLIED AS 4330 LF%, CL1 MEETS THE REQUIREMENTS OF BOTH NACE MROI03.2007 AND
" NACEMROITS/ISO 151562, o

. THE MATERIAL SUPPLIED WAS NORMALIZED TN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUTRE.MENTS

1. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204; 2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EURCPEAN STANDARD)

' %8 THE UNIT OF MEASURE FOR TENSILE AND YIELD {0,2%) STRENGTH ARE IN
REPORTED IN P51

%\‘ 5. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMERN,
7 2 WWNCH OR 50 MM GAGE LENGTH.

£

We cariify that the data or: this sheet I a true copy taken from our records of material
fumished us by the productton milt, or as obtainad by additfonal [aboratory checks,

by

. ' . ivigioney Speciit
CMTR: REV2 ' ' QUALITY PROCESS WANAGER



CERTIFIED MILL TEST REPORT
LOG NO. F00000000020]73 Page 1 of 2

° The Best Value -

' : . BONNEY FORGE CORPORATION
Price, Quahty, Service , P.0. BOX 330 » 14496 CROGHAN PIKE * MOUNT UNION, PA 17066-0330
All The Time. (B14) 542-2545 « (800) 345-7546 « FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: MRC MIDFIELD MATERIAL CONFORMS ___ ‘ | {DATE 10/11/2011
TOCUSTOMER NG é o0 dﬂa&
CUSTOMER SPEGIFICATIONS  BONNEY ORDER NO. BO00106349
ORDER NO.: $759129296 AS PER P.O. n ;
SHIP TO: MRC MIDFIELD REQUIREMENTS Conforms W!th ASME
502-25 AVENUE _ iti
NISKU AB T9E 0K6 Name:__( . )= A Sec “?__g‘leiﬂrt A, di!(ﬂ %e‘(‘jltlon’
Canada —— ‘ ad enaa
Date:, Y LM\ \ &Uc\ @ f (c;l[_,l
b

' GRADE OR SPECIFICATION NO.

ITEM - QUANTITY -~ ~LOT NO. - ' | CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:
71 2,175 5007 13M/6M AIOSN HXPL T SA/AT05N
18C12658 Al0023 C0,200 Co0.004 Cr0.040 Cu0.150 Mn 1.020 Mo 0.010 N 0.006
Nb0.015 Ni0.060 P0,008 $0.019 Si0.170 V 0.003
CE(Long Formula) = 0.39
T/S(PSI) 72,500 Y/S(PSI) 51,250 EL(%) 31.45 RA(%)} 65.60
Brinell 139 BHN 139 BHN
18C12877 - Al0.026 C 0 200 \E/B 004 Cro0. 060\/Cu 0. 020 »ﬁ; O.OIOVFJ/D.OOS
Nb 0.014 Ni 0. 040\/1{0 011.80.023.570. 190‘/\7/0 Q003
CE(Long Formula) = 0.40 \/ .
TIS(PSI) 73,750 \,YIS(PS[) 48,750 V'EL{%) 32.05 e RA(%) 63.95
Brinell 135 BHN 135 BHN o
76 28 58398 26000 AIOSNTEET SA/AI05N
18C12931 Al0.026 CO0.i60 Cb0,002 Co0.006 Cr0,110 Cu0.220 Mn 1.030 Mo 0.020
N 0.007 Ni0.070 P0.011 S50.020 Si0.260 V0.034
CE(Long Formula) = 0.38
T/S(PSI) 72,500  Y/S(PSI} 51,250 EL(%) 31.50 RA{%) 68.18
Brinell 132 BHN 132 BHN
80 50 58267 10-3X1 5160 A105N WELD B SA/AT05N
18C13039 Al0.020 C0.200 Cb0.000 Co0.002 Cr0.030 Cu0.080 Mn1.0!0 Mo0.0I0
N0.005 Nb0.015 Ni0.020 P0.006 S0.019 Si0.220 V0.005
CE(Long Formula) = 0.38
T/S(PSI} 71,250 Y/S(PSI) 50,000 EL{%) 32.75 RA(%) 61.05
Brinel! 130 BHN 132 BHN
We certify that the data on this sheet is a true copy taken from our records of matsrial
§ fumished us by the production mill, or as obtained by additional laboratory checks. }/l A 90 6‘2 w2>
by
Kylee Ruiz

CMTR: REV2 QUALITY PROCESS MANAGER


ceris
Oval


CERTIFIED MILL TEST REPORT

LOG NQ. Fop000000020173 Pape 2 of 2
° The Best Value - g
. : ) BONNEY FORGE CORPORATION
Price, Quality, Service P.O. BOX 330 + 14495 CROGHAN PIKE + MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 + (BOD) 346-7546 » FAX (B14) 5424906
www.bonnayforge.com
CUSTOMER: MRC MIDFIELD DATE 10/11/2011
CUSTOMER BONNEY ORDER NO. B000106349

ORDER NO.: $759129295

SHIP TO: MRC MIDFIELD
502-25 AVENUE
NISKU AB T9E 0K6
Canada

GRADE QR SPECIFICATION NO.
CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS,

2. CERTIFYING TO ASTM A350 LF2 07 REVISION,

3. THE MATERIAL SUPPLIED IDENTIFIED AS AJ05N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A 105 HEAT TREATING REQUIREMENTS.

\UPPLIED AS A105N MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND NACE

- ITEM  QUANTITY . LOT NO.

6. THE MATERIAL CF THE FITTINGS SUPPLIED [S ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2.

7. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2.

8. THE MATERIAL SUPPLIED AS A350 LF2 CL1 MEETS THE REQUIREMENTS OF BOTH NACE MROI[03-2007 AND
NACE MROI75/18S0 15156-2.

9. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUIREMENTS.

10. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT, (EUROPEAN STANDARD)

11. THE MATERIAL SUPPLIED IDENTIFIED AS SA/A105-QT WAS QUENCHED AND TEMPERED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

[2. THE UNIT OF MEASURE FOR TENSILE AND Y[ELD (0.2%) STRENGTH ARE IN
REPORTED IN PSI,

13, ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We cerlify that the data on this sheet is a true copy laken from our records of material .
furnished us by the production mill, or as obtained by additional laboratory checks. uzﬁi ﬂ N L;u%
by -

. Kylee Ruiz
CMTR.: REV2 QUALITY PROCESS MANAGER

I




CERTIFIED MILL TEST REPORT

toe LOG NO. FG0000000022284 Page 13 of 33
" The Best Value -
Pri litv, Servi “HONNEY FORGE CORPORATION )
rice, Qua ity, Service P.O. BOX 330 + 14466 CROGHAN PIKE » MOUNT UNION, PA 17086-0330
All The Time. {814) 542-2545 + (800) 345-7546 + FAX (814) 542-4906
www.bonneylorgs.com
CUSTOMER: CCTF CORPORATION DATE [2/02/2011
CUSTOMER BONNEY ORDER NO. B000108237

ORDER NO.: 4890573-00
SHIP TO: CCTF CORPORATION (EDMONTON)

st (=N G ANA

EDMONTON AB Té8 1G2
Canada
LOT NO h GRADE OR SPECIFICATION NO.
) CHEMICAL AMALYSIS, PHYSICAL PROPERTIES, REMARKS:

49 180 4644 /4 3M AIOSN UNART SA/ATOSN

7524099 MALE AlC.025 C0200 Cb0.000 Co0.002 Cr8.030 Cu0.070 Mn 1.040 Mo 0.010
NO0.OC3 Nb0.GI3 Ni0.020 PO.O07 $0.025 Si0220 V0.004
CE(Long Formula) = 0.39
T/S(PSIy 71,250  Y/S(PSI) 50,625 EL(%) 32.05 RA(%) 5700
Brinell 130 BHN 132 BHN

MATERIAL CONFORMS TO CUSTOMER SPECS

By ceris at 6:58:08 AM, 4/3/2012

ITEM QUANTITY

4733 1174 3M ATOSN UNAR T SA/ATOSN

1524099 FEMALE Al0.022 C0.200 Cb0.000 Co0.004 Cr0.040 Cu0.160 Mn 1.000 Mo 0.5i0
NO0.004 NbOOIS NiO.C40 P0.007 S50.020 Si0.180 V 0.004
CE{Long Formula} = 0.39
T/S(PSI) 76,250 Y/S(PSI} 33,125 EL{%) 30.40 RA(%) 62.0%

Brineli 132 BHN 132 BHN

4875 11/4 3M ATOSN UNAR T SA/ALOSN
7524059 NYT-EJ Al0.024 CO0.185 Co0.000 Cr0.120 Cu0.120 Mn0.970 Mo 0.830 N §.008
Nb OO0 NiG.100 PO.CI0 S0.024 80250 V6002

CE(Long Formula) = 0.39
T/S(P8I) 72,500 Y/S(PSI) 50,600 EL(%) 32.55 RA(%) 64.45

Brinell 135 BHN 135 BHN

5l 50 58406 3/4 6000 A105N S0EL Ty{ SA/J‘/OSN

7526199 Al0.024 C0.200 4,603 CrG.050¢ Cu G.060YMn 1 UOG/MD 0. OIOL/N 0.c04
Nb 0.013 Ni0.030¥P 0.00 00221/§:0 200 vV 0.004,
CE(Long Formulz} = 0.39 /
T."S(PSI) 73, 125 Y Y/S{PSI} 49,375 / EL(%) 33.00 RA{(%) 64.45

Hringll 135 BHN / 132 BHN

\ﬂMFR\ALCONJSF‘:QMS )
" . A T CURTO Al

"Conforms with: “OME . Eﬂw arons ¢ S\
Qec il Part A, ci 0 exdion”

Wa certify that the data on this sheet is a true copy teken from our racords of material
furmshtjéu\.)by the pruducﬂon mil, or as abtained by addil] na\abﬁjnry checks.

1L L hen e
e AN N e ) — smfa e
CMTR: REV2 3% M P ROCESS MANAGER



ceris
Encana

ceris
Material Conforms to Customer specs


CERTIFIED MILL TEST REPORT

LOG NO, F00000000022284 Page 33 of 33
® The Best Value -
\ : . BONNEY FORGE CORPORATION
Price, Quality, Service P.0. BOX 330 » 14496 CROGHAN PIKE « MOUNT UNION, PA 17066-9330
All The Time, (814) 5422545  (B00) I45-7546 « FAX (814) 542-4608
www.bonneyforge.com
CUSTOMER: CCTF CORPORATION BATE 12/02/2011
CUSTOMER BONNEY ORDER NO. B000108237

ORDER NO.: 4890573.00

SHIP TO: CCTF CORPORATION (EDMONTON)
5407 - 53R AVE.
EDMONTON AB T6R 3G2
Canada

CIRALE OR SPRCIHICATION NOD
CHERILAL AMAL YSIS, PHYSICAL PRUPLR LS, 1tk MARKS,
1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER

SPECIFICATIONS,

It GUBANTIEY i R

2. THE MATERIAL SUPPLIED IDENTIFIED AS A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

. THE MATERIAL SUPFINED AS A105N MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND NACE"
MRO175/180 15156-2.

ASTM A105-10/ ASME SA105-10 EBITION.

5. THE PRODUCT SUPPLIED WAS INSPECTED TN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

6. THE MATERIAL SUPPLIED IDENTIFIED AS SA/A105-QT WAS QUENCHED AND TEMPERED
N ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS,

7. THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE IN
REPORTED IN PSI.

8. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We cartify thet the data on this sheet is a true copy taken from our records of materle!

furnished us by the production mill, or &s obtalned by additional aboratory checks. M M
. by r,

Metoney Specht
CMTR: REV2 QUALITY PROCESS MANAGER



ceris
Oval


CERTIFIED MILL TEST REPORT
LOG NO. _ F00000000036925

(]
Th.e Best V'alue . BONNEY FORGE CORPORATION
Price, Quahty, Service P.O. BOX 330 » 14486 CROGHAN PIKE » MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 + (B00) 345-7546 + FAX (B14) 542-4906
www.bonneyforge.com
CUSTOMER: MRC CANADA ULC DATE 11/27/2012
CUSTOMER BONNEY ORDER NO. B000132807

ORDER NO.: 5759188163

SHIP TO: MRC CANADA ULC - BRCH 759
502-25 AVENUE
NISKU AB T9E 0K6
Canada

GRADE OR SPECIFICATION NO,

':ITE_M QUANT”Y L LOTNO. ERPE CHEMICALANALYSIS PHYSICAL PROPERTIES, REMARKS:

16 28 6193 43M AIOSN COUP T SA/A105N
18C10822 Al0.021 C0.260 Co0.000 Cr0.140 CuQ.230 Mn 0.860 Mo 0.020 Ni0.080
P0,014 S0.025 Si0.260 V 0.001
CE(Long Formula) = 0.46
T/S(PSY) 79,177  Y/S(PSI) 32456 EL(%) 33.20 RA(%6) 59.85

Brinell 150 BHN 144 BHN

25 9 158769 11/2 6000 LF2 90EL T|~~ SA/A350 LF2 CL1 o
18C12067 Al0.022 C0.21 l/Co 0.002  Cr0.030 /Cu 0.040/ Mn 1.030” Mo 0. 007/N 0.004
Nb00!6’N10020/P0004/S0019/810250-"V0 003~

CE(Long Formula) = 0.39 / /
T/S(PSI) 74,197 ¥ Y/S(PSI) 47,747« EL(%0} 36.45 RA(%) 64.94

Brinel] 130 BHN 132 BHN v~

Charpy -30 F 20/24/14  (Ft-Lbs)
Average 1930

MATERIAL CONFORMS
) . : TO CUS
Conforms with ASME 9 SPEC;F,J,?T’}A(E,\TS
Sec ll, Part A, 2010 edition, AS PER .0,

1 REQUIREMENTS
2011a addenda” Junt 82013
Name: E.AJCA(UP.,

pate: ___ JUNT 82013

We certify that the data on this shast Is a true copy taken from our records of material . o
furnished us by the production mill, or as obtained by additional labaratory checks. m M
by ? i
Meloniey Specht
CMTR: REV2 QUALITY PROCESS MANAGER




CERTIFIED MILL TEST REPORT
LOG NO. _ F00000000036925

* The Best Value -

. : ) BONNEY FORGE CORPORATION
Price, Qﬂﬂht}’x Service P.0, BOX 330 - 14496 CROGHAN PIKE » MOUNT UNION, PA 17066-0330
All The Time. (814) 542-2545 « (800) 345.7546 » FAX (814) 542-4906

www.benneyforge.com

CUSTOMER: MRC CANADA ULC DATE 11/27/2012

CUSTOMER BCNNEY ORDER NO. B000132807
ORDER NO.: 5759188163

SHIP TQO: MRC CANADA ULC - BRCH 759
502-25 AVENUE
NISKU AB T9E 0K6&
Canada

GRADE OR SPECIFICATION NO.

ITEM QUANTITY - LOT NO. . 3 .. _.CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:. .
1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS,

2, CERTIFYING TO ASTM A350 LF2 07 REVISION.

3. THE MATERIAL SUPPLIED IDENTIFIED AS A105N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

4, THE MATERIAL SUPPLIED AS A105N MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 NACE
MROI75/1S0 15156-2.

5. CERTIFYING ASTM A105-10 / ASME SA105-10 EDITION.

6. THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME 5A350-L.F2,

7. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2,

8. THE MATERIAL SUPPLIED AS A350 LF2 CL1 MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND
NACE MROI175/IS0 15156-2.

9. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUIREMENTS.

10. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

i1. THE UNIT QF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE
REPORTED IN PSl,

12. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We certify that the data on this sheet Is a true copy taken from our records of malerial

furnished us by the production mill, or as cbtained by additional laboratory checks, ' V)Z , )
by - "&u"’ =

Meloney Specht
CMTR: REV2 QUALITY PROCESS MANAGER




Mill Test Reports 20/ / 7/ QY A1 AAdOmn
“Conforms with ASME

Sec |, Part A, 2010 edition,
MATERIAL CONFORMS 2011a addenda’”

TO CUSTOMER

SPECIFICATIONS B

AS PER P.O.
REQUIREMENTS S """"‘""‘ _
MILL TEST REPORTS

Bonney Forge /
14496 Croghan Pike
Mt. Union, PA 17066

Encana

CERTIFIED MILL TEST REPORT

MRC Canada 9/11/2012

LOT NO. CHEMICAL ANALYSIS. PHYSICAL PROPLRTIES. REMARKS
/6087 VT 3M/6M A350-LF2-CL1 Hexagon Plug Thyeaded -

—

CJ[0.210][MN][1.020 | P J[0.006 | S J[0.020][ 51 ]f0.220
NiJ[0.020}f CR ][0.040}[MO][0.001}cUY[0.040}{CO]| 0.002 ]
v [0.003) AL J[0.024 ][ Nb J[0.012]
[CE(LONG FORMULA) = 0.393

T/S(PSI) 74020/ Y/S(PS]) 49197 EL(%) 34.800,RA(%) 64.000)
BRINELL HARDNESS 127, 130 _ ’ |
CHARPY -50 F 12/18/16(FT-LBS) AVG. 15.333(FT-LBS) |

[ ORYGINAL STEEL MILL CERTIFICATION ON NEXT PAGE ]

1. CERTIFYING TO ASTM A350 LF2 07 REVISION.

2. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM
A350 HEAT TREATING REQUIREMENTS.

3. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT.

4. THE MATERIAL SUPPLIED AS A350 LM AL

ACE MRO175/1SO 15

QUIREMENTS OF

http://mtr.bonneyforge.com.aspl-19.dfw1-1.websitetestlink.com/BonneyMTRDetailReport... 9/11/2012
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CERTIFIED MILL TEST REPORT
LOG NO. F00000000041974  Page 1 of2

BONNEY FORGE CORPORATION

® The Best Value -

Price, Quality, Service P.O. BOX 330 » 14455 CROGHAN PIKE * MOUNT UNION, PA 17066-0330
All The Time. (B14) 542-2545 « (B00) 345-7548 » FAX (814) 5424905
www.bonneyforge.com
CUSTOMER: MRC CANADA ULC DATE 04/02/2013
CUSTOMER BONNEY ORDER NO. B000141850

ORDER NO.: §759208484

SHIP TO: MRC CANADA ULC -BRCH 759
502-25 AVENUE
NISKU AB T9E 0K6
Canada

o : ’ GRADE OR SPECIFICATION NQ.
e ITEM QUANTITY = LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:
4 50 6022 2X1 3M/6M LF2 HXBU T SA/A350 LF2 CL1
18C12481 A10.023 C0.210 Co0.002 Cr0.030 Cu0.040 Mn 1.060 Mo 0.010 N 0.004
Nb0.015 Ni0.010 P0.004 S0.020 Si0.210 V 0.003
CE(Long Formula) = 0.40
T/S(PSI) 73,023  Y/S(PSI) 48,975 EL(%) 34.60  RA(%) 62.32
Brinell 130 BHN 130 BHN
Charpy -50F 14/15/34  (Ft-Lbs)
Average 2100
44 675 > 6253 13M/6M LF2 HXPL T SA/A350 LF2 CLI
18C12667 AL0.023 C0.2007Co0.004 Cr0.040 % Cu 0.080¢Mn 1.030” Mo 0.007/N 0.003
Nb0.016 Ni0.0307 P 0.011/S 0,020 /5i 0.210/V 0.004 —
CE(Long Formulg) = 0.39 v~ -
T/S(PSI) 70,686 v/ Y/S(PSI) 48,376*" EL(%) 36.50 ¥~ RA(%) 62.56 -
Brinel 132 BHN 132 BHN
Cha 50 F 30/14/28  (Ft-Lbs
MATERIAL CONE ORMS P Average 5‘24.00 )
TO CUSTOMER
SPECIFICATIONS
498 PER PO, 58638 2 X 13000 LF2 SOCK 8 SA/A350 LF2 CLI
18CI3RRQUIREMENTS Al0.022 C0,220 Co0.002 Cr0.030 Cu0.050 Mn 1.050 Mo 0.000 N 0.003
Nb0.013 Ni0.020 P0.006 S0.020 Si0210 V0.003
Neme: CE(Long Formula) = 0.41
T/S(PSI) 81,500  Y/S(PSI) 53,500 EL(%) 31.00  RA(%) 56.00
Datle:  JUL 02 2012 Brinell 163 BHN 163 BHN
e Charpy -50F 19/28/29  (Ft-Lbs)
Average 2530
“Conforms with ASME

Sec I, Part A, 2010 edition

n /
2011a ad dﬁngdzz;\2 ” d\@’

We cartlfy that the data on this sheet Is a true copy taken from our records of material - -

fumished us by the production mill, or as obtained by additional laboratory checks. )/)M M
by Z

Meloney Specht
CMTR: REV2 QUALITY PROCESS MANAGER




CERTIFIED MILL TEST REPORT

[ 4

o LOG NO. _ F00000000041974 Page 2 of 2
Th.e Best V‘alue - BONNEY FORGE CORPORATION
Price, Quahty, Service P.O. BOX 330 « 14496 CROGHAN PIKE » MOUNT UNION, PA 17056-0330
All The Time. (B14) 542-2545 » (B00) 345-7546 + FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: MRC CANADA ULC DATE 04/02/2013
CUSTOMER BONNEY ORDER NO. B0G0141850

ORDER NO.: 5759208484

SHIP TO: MRC CANADA ULC - BRCH 759
502-25 AVENUE
NISKU AB T9E 0K6
Canada

GRADE OR SPECIFICATION NO.

ITEM  QUANTITY LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:
1. THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS,

2. CERTIFYING TO ASTM A350 LF2 07 REVISION.

3. THE MATERIAL SUPPLIED IDENTIFIED AS AI05N WAS NORMALIZED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS. P

4. THE MATERIAL SUPPLIED AS A105N MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND NACE <
MROI175/180 15156-2.

5. CERTIFYING ASTM A105-10/ ASME SA105-10 EDITION.

6. THE MATERIAL OF THE FITTINGS SUPPLIED 1S ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2.

7. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2,

8. THE MATERIAL SUPPLIED AS A350 LF2 CL1 MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND
NACE MRO175/1SO 15156-2.

9. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUIREMENTS.

10. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

11. THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE
REPORTED IN PSI.

12. ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We cartify that the data on this sheet Is a true copy taken from our records of materdal - -

fumnished us by the production mill, or as obtained by addltional laboratory checks, m _ W
by 3 '

Meloney Specht
CMTR: REV2 QUALITY PROCESS MANAGER
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Tenaris

Customer { Client: €

(UNIEN 10204 3.1 /1SO 10474

INSPECTION CERTIFICATE
CERTIFICAT DE INSPECTIE

Cyslomnr's Crder |lem f Comanda cleatulul - llam:

Number / Numar:

02/12/07420

Slleatuls 5.0 Plas
83, fkhot Vitaarw DMy,
458931 Zalfus, Shlaf
Reminin

Tel: +40 260 626720

faga / Pagina:

1/5

3.1.B) Date /

Data; Aprll 08, 2042 Fuis: = 40 300 £011583

Customer's Helarance / Relardata clianiuful:

—
Manulaclurar’s Woths Order N' f Comandt de vanInia:

43059802 2231481/001
Manufaclure Process / Proces de fabilcalle: Product Typa { Tip da predus: Suriaca / Supralala:
NORMALIZED See note nr.i See note nr.2
NORMALIZATE vazl nota nr.1 vezl nota nr,.2
Slandard or Speeificalion { Narma speciiicale: Sleel Grade / Grad de alel:

ACCORDING TO ASTM A 333 ,5UR2-A0A-00-ENG-MST-0012, NACE MR 01.75 + TQC 20000114M.1

|Ends/ Capela:

STEEL GR 6 ASTM A 333 PLAIN ENDS [SQUARE CUT)
NORMA ASTM A 333 ,SUR2-A0A-D0-ENG-M5T-0012, NACE MR 01.75 + TQC 20009414114 OTEL GR 6 ASTM A 332 CAPETE NETEDE (TAIATE DREPT}
Dimensions ¢ Dimensiuni / |Schedule’ Pregram: Length / Lungima: CQuanllly f Cantinla: 213Pcslbuc. Nominal Weium ! Greutale haminala:
o 1.315" 0.0, x AT9"W.T. 80 . 3923,00 fi 15274 1b
0 33.4mm O.D, x 4.55mm W.T. 5480 mim -+ 5850 mm 119573 mt 3068 kg

SNoT

——

Dalivary Nolas

Mol da livrare

Delivery Notas

Neta do livroro
e ———— ——
Job Number /Ne. Comandainterna: 0031047020 /000010 Town / Oras; TZP 2H CALGARY
Shipping Note ! Aviz de axpadillp: B1917080 - D6/D4/2012 Country / Tara: Canada
Addrass { Adresa: 18 FLR, 401 -9 AVE SW,
: e B S————owS
il =1 FT=h 1 T - H A N
L FENSILE TEST/TESTDET N
Specimen condilian Specimen dimenslons Tasl .8, \LT.5. Elongaiion / Alungire
HontN* | Sémple N® Conditls epruvata Dimensiunl epruvalslor 1nmp EUL 0.5% Raq.
SarjaN* Proba N* | Ls So | Typa} Oil Siza Araa  [Temp dgMin: 35.00 Min: 60,00 La Min. Min. Oht,
l// Tip Blmensluna Sacliuns ncercardMax; - May: - v
mm mm2 'C KS! K51 Y cal mm % %m
T i — e s — -
720371 ca2sm B N S8 L 4,63 x 33,44 414,10 +20 4600 68.00 J A 60,0 | 24.0% | B0.0%
720374 CH228/T B N B8 L 4.50 % 33.42 A08,00 +320 §1.00 72.00 g 60,0 | 24.0% | 60.0%
la: Body { Cop Max: Maximum f Maxim Qtl: Brentallon / Orfsnlare

L: Lenglludinal f Longltudinel
Lo; Inilfal fangth # Lungima inlliala
Ls: Larallon of sample / Lacalla probej

Min: binimurm / Minim
N: Nomalized f Mormellzat
Obl; Chlained / Oblinut

Rag: Requlted | Cernla

Sc: Spacimen condlllon { Slarea apruvelet

Sun: Slrlp epecimen  Reclangular

1.7.5: Ulllmata Tanslle Slrangth J Rezistenla 1a
Tupara
¥.5: Yield Strenglh J Rezlstenta l curgsre

#hils cerlliicala (¢ Jaaed by o computarized aysiam and (112 valld wiih riecionic signaturs. On tha arginal carilicate Ne Fede-mark green calored
“Tonaris” |8 stamped., In cose Lhe owner of the odpinal cedifeata wauld retedse a copy ol ll, ha musl alles! ks conformily In tha eriginal ono 1aking

upan himaulf (ha mﬁpona[hllllx far nny unlawful or nat cllownd use, 'An! altariiion ondlor lofslicalion will ba subjoclad 1o tha law,

0 vorda al 4l In e221d I extrg

Acanl ceilical a tosl adial de e wslam compulasizal sl etts ualabi o1 samnalvra elscimnica. Pa carufeal prginal brandul *Tapans® aste paiat

gaumundwal151nla 1a3pcniebiilaly peabru utiiraron nap:

fnat va emlin o coplo o scostul, et va otesla confarmiiaias cu orgiestl,
1euleguls. Dea sUtau felaificare va fi padapaile da foga,

FORO3171



Sllzatel 5.0, Plan)
] a INSPECTION CERTIFICATE Number / Nunnas: Page / Pagina: M Wi Oie.
= T@ﬁarg CERTIFICAT DE INSPECTIE 02/12/07420 | 2/5 -
(UN] EN 10204 3.1 /180 10474 3.1.B) Dale / Data: April 0, 2012 Fax ¢ 40 260 EB15M
Customarf Cllent: G (= °5 Ordar llem I C {lzntulol - llam: IT: "o Rall 1 Refarinta ¢llopluto: rznufacturer’s \Works Order N* f Comanda do vanzate:
43059802 . 2231481/001
Menufaciure Process / Procea de fabricalle: Product Typa { Tip da produs: Suttoen { Supralala:
INDRMALIZED Sea note nr.1 See note nr.2
NORMALIZATE _ verwatanrd vezi nota nr.2
Standard or Speclficallon f Normea ssu spoclficalie: Sleel Grade { Grad de ofgl: Ends { Capale;
ACCORDING TO ASTM A 333 ,SUR2-A0A-00-ENG-MST-0012, NACE MR 01.75 + TQC 20009114/1.1 STEEL GR 6 ASTM A 333 PLAIN ENDS {SQUARE CUT}
{NORMA ASTM A 333 ,SUR2-ADA-D0-ENG-MET-0012, NACE MR 04.75 + TQC 2000911411 OTEL GR & ASTM A 333 CAPETE NETEDE (TAIATE DREPT)
Dimansicas § Dimenstunl: Schadule / Program: t.englh / Lungima: Quanlily / Contitnie: 29 3Pesibo. Nominal Welghi / Grauleta nomnata:
21.315" 0.D. x 479" W.T. BO . 3923,00 ft 85274 |h
Je 33.4mm O.D. x 4.55mm W.T. . 5480 mm + 5850 mm 119573 mt 3868 ky

CHEMIGAL COMPOZITIECHIMICA

Composllion % / Compozitia % Composllion % / Compozitla %
% 1D ¥ 1060 %10 X 10
c Ma | SI Cu NI Cr | Mo V |CokF] P E [+ g "] Si,| Cu NI Cr | Mo V |CaLF} P 5
A2 7 7
H Max | 3D (106]| - - - . - - 42 | 25 | 10 H Maox 30 | 108 - - - - " - 42 | 25 10
Min - 28 10 - - - - - - - - Min - 21 10 - - - - - =1 -
Heal i* | SamplaN* [P Max | 30 J188] = § = F — ] -1 - | —}42| 35 [ 1¢ HeatN* | SomplaN* [P Max § 30 [106] « | = | = | o | = | - | 421 25| 10
Sarja N* Proba N° Min —- | 28 | 10 - - - - - ~ -~ - Sarfa N* Proba N* Min - {20 1 10 - - - - - -~ - -
- e ] .
720371 H 55 -85 |£21 13 14 L] 4 [ 34 |13 .//1 720271 Ca223/T P 18 a3 22 12 15 a 4 ] 36 11 2
720371 | CBILGIL P i1 |ma |/aaf1afas) ol 4] ofas|fziy
Co LF: C+Mnp/6+(Cr+Mo+V}E+{NI+Cuys Max: Maximum / Maxim P: Product / Produs
H: Haat/ Sarja Min: Minltaurn  Minlm

HestN®  { Sample N* Exlernal / Exictlor -
Serfs N* | ProbaN® | Ls Se Scala / Scala: HBW
Red. Min; .- Raq, Max: 237.0 )
LI =4 -

720371 CB223/T B ] 1470 1 147.0 | 140.0

!B: Body ! Comp Ls: Locallan of sampla / Localla prabe) N: Normalized ! Normalizal Sc; Speciman condition { Sizren epruvalel

Thia cerilficaln Is saund by o Compualanzad eyalem ond 1l Fa valld wiih Glockamc oipnalus. On Do el Cartlicots the Faga-mers qreen colormd Acail cailifical o lenl adasl 6w s Wiilam ol nate valsbil cu 8 corilicalid GAgna brandsl - Tanans: eal catarel
“Tenars® I atamped. In case te owner of e ciiginl ceslificals would rofonss a copy ol 1), ho must otiest #s confarmity to e edpinal ana taklag in yerde ul stampHaL la carul In cara proprsianst cenfcatiled argtne! va wmite o copls a acastula, sl va alasta eonfarmitslea cu edglaatul,
upan himeoff Lhe rogp for eny unlawhd) or nod ollowsd use. Any allarallon and/oe lon will be subjsctod 1o tha low. ! totata lax nau legala. Ditex al/snu folulicara va fipadeptindafogn,

FORO3171 .
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Tenaris

INSPECTION CERTIFICATE
CERTIFICAT DE INSPECTIE
(UNI EN 10204 3.1/1S0 10474 3.1.B)

Sileolub 5.A. Plant
23, dlirar \teerut v,
A50137 Zakiu, Sl
Reméra

Tak + 44 360 B20700
Fox 1 &0 360 EG1EET

Number { Numar:

02/12/07420

Date / Dala; Aprlt 06, 2012

Page / Pagina:

3/5

Cuslemer f Cllent; C

43058802

Customer’s Qrefor llom £ Comanda elientull - Rem:

Guslomar's Aelerenca I Ralednla cllapiulul: Manulaclurars Worka Crder H* / Comandn da vanzara:

22314817001

Manulaciure Process / Proces de fabricalie:
NORMALIZED
NORMALIVZATE

Producl Type ! Tip de produs;
See note nr.q
vezl nota nr.q

Surface / Supralala:
See note nr.2
voz| nota nr.2

|2tee! Grada [ Grad de olal: Ends [ Capala:

Standaed or Spacificalion / Norma sau spacificalin:
IACCORD]NG TO ASTHM A 333 ,SUR2-ADA-00-ENG-MST-0012, NACE MR 01.75 + TQC 20009114141 STEEL GR 6 ASTM A 333 PLAIN ENDS [SQUARE CUT)
NORMA ASTM A 333 ,5UR2-ADA-00-ENG-MST-0012, NACE MR 01.75 + TQC 200091141.1 OTEL GR 6 ASTM A 333 CAPETE METEDE (TAIATE DREPT)
Dimensians { Dimenslunl; Schedulo { Frogram; Lengih / Lungime: Quantily ! Canlitale: 213Pes/bue, Neminal Welpht / Greulale nominata:
5 1.315" 0.D. x 79" W.T. B0 X 3923,00 it 85274 1b
g 33.4mm 0.D, x 4.55mm W.T, . 5490 mm + 5850 mm $195,73 mt 3068 kg

VTESTTEST

DEINGO

2l

GIERE

TypefTip; KCV Orinntation/Oslentere: L Unit { Unltale de masura: LB FT
Posilon/Poziie: Temp: -B1 UnltUnitais da irfInd Min.Req: G RegMinAvy: B
Heat N* Sampla N* Zana Elze f Dimenslone Resullz / Rezullnla
Sarja N* Proba N° Zopa | Ls S mm 1 ) Av. ,
T — h
720371 CH224(T oulslde B i 1it X .33 24 24 | 28 24

Avg: Averago / Maedla
A: Bady ! Corp
nd. Min. Req: Individual Minlimum Required 7

Carinta minima Individuata
L: Longliudinal { Eongliudinal
Ls; Lacatlon of sample / Locallz probel

N: Mermalized / Normallzat
Req. Min, Ava: Regulred minimum avesages f Cerinla
pantru valoarea medle minima

Sc: Spacimen canditon / Starea epruvalel
Ternp: Temperature / Temperatura

ELATTENINGITEST/AR

¥

Standard / Norma: Slapdard [ Norma:
HeatW® { Somple N* {Zona| Se ‘Test Froquency Resull HoptN* | Sample N* {Zona] Sc Tasl Frequency Result
SafaN* | Proba N* | Zona Frecvenla Incercarlf Rozvltat BofaN* | Proba N* | Zona Froovonta Incercari Rezultat
20171 cE223T E1 N 5-13 af e lot Good / Confonn 12037) CB224IT El N TAml'!lu: lol {uod / Conlonn
|E1 {E2: Ends of Sampling f Capelul tastal N: Normallzad f Normallzat Se: Spacimen cordlifon { Slarea epmvalel l

hile canilicata ts fastiod by s computerized cystam ond 1L s valld wih elecironle signalira, On (ha odping! cenllicain (he Gademark grean calorfed
*Tenards® I elampad. In ensn Iba ownes of tho oiginel eodificala would rlenae n eopy bl i, ho must allasl i conforally fo the edginot ana tpking

e e e

upan himani tha responsibilly for any enlgwdd or nol ellowed use, Any slleraticn and/sr Inlsifization wil ba subjucied io tho low,

Aceal cerlifical a ot editat ds un sistem computadral sf asls volabll cu camnsiura eiacisnics. Pa caruficalal ongoist Brandil TTanam” s1lc coloral
In verda 8l nampEat, In eatul in eam propriatenl cenifeatulul ariginal v omiie o cople 2 ocestule, vl ve atesia confermitaten cu eriginatul,
iliata panlu uilieanma lta szu Bapain. Odee

sUzau falsificsis va N pedwgsita a (oge.

FORO3171



1 Sllcstub 5.A. Plant
: " INSPECTION CERTIFICATE Number / Numar: Page / Paglna: prv
EMNars CERTIFIGAT DE INSPECTIE 02/12/07420 | 4/5 N,
(UNI'EN 10204 3.1 /180 10474 3.1.B) Date / Date: Aprif 06, 2012 Fox - 40 60 €159
Cuslemer / Cliant: £ Cualomer's Order [iom  Comania ellentulul - Bam: Customsr's Refe # Refarinta Manul; "% Warks Ordar 1+ J Gomanda Ho vanzace;
43059002 2231481/001
Mariufactuee Process / Proces da Fabincalln: Product Type ! Tip de produs: Surface / Supralala:
NORMALIZED See note nr.1 Sea note nr.2
NORMALIZATE vezi hota nr.1 vazl nota nr.2
Standard ar Spacification/ Norma sau specificalla: Steel Grada { Grad da atsl; Ends f Copete:
ACCORDING TO ASTM A 333 ,SUR2-ADA-00-ENG-MST-0012, NACE MR 01.75 + TQC 2000911411 STEEL GR 6 ASTM A 333 PLAIN END'S (SQUARE CUT}
NORMA ASTM A 333 ,5UR2-A0A-00-ENG-MST-0012, NACE MR 01.75 + TQC 20008114/1.1 OTEL GR 6 ASTM A 333 CAPETE NETEDE {TAIATE DREFT)
Dimenglons § Dimanstunl: Schadule f Program: Lengih / Lunglme: Caanlily / Cantiinte: 213Pcs/buc, Nominal Welght / Greulsta nemlinata:
o 1.315" 0.D. x ATI"W.T. a0 5 3523,00 ft B527,4 b
2 33.4mm 0.D. x £.85mm W.T. 5400 mm + 5850 mm 11985,73 mt 3860 kg
SURPPLEMENTARY:INEO SURLIMENTARA
STANDARD EDITIONS
EDITILE NCRMELDR
Slandard:ASTM A 333 Year:201D

Natma:AGTM A 333 An:2010

PRCDOUCT DESCRIPTION NOTES
NOTE DESCRIERE PRODUS

Mote 1 |5 the full deserpiicn af the "Product bype®

SEAMLESS HOT FINISHED PiPES FOR LOW TEMPERATURE SERVICES (WITH SUPPLEMENTARY REQUIREMENTS)
Noto 2 13 tha full descripiion of tha 'Suiace’

INTERNALLY BARE, EXTERNALLY VARNISHED , WITH BLACK LACQUER ,

Naota 1 si doscriaraa campleta a ‘Tip de produs’

TEVI BT. TEMPERATURI JOASE LAMINATE LA CALD {CU GERINTE SUPLIMENTARE FATA DE NORMA}
No'a 2 si descrlerea compleln a 'Suprafala®

INTERIOR NEPROTEJATE . EXTERIDR LACUITE , CU LAC NEGRU

Supplomental
Infarmalle Supfmeniara

ry Informetian

NONDESTRUGTIVE TEST-E0DY CURRENT ACG. 10 ASTM E308+ HOLE DIAMETER

1,1mm macWITHOUT DRJECTIONS

NONDESTRUGTIVE TEST - EMI ACGC. TO ASTM E 670: WITHOUT OBJECTIONS

HEAT TREATMENT: NORMALIZED .

MATERIAL ACCORDING TO NACE MR D1-75 ’

VISUAL AND DIMENSIONAL CONTROL HAS BEEN GARRIED OUT WITH SATISFACTORY RESULT
STEEL 18 FULLY KILLED AND PRODUCED 8Y ELECTRIC FURNACE TD A FINE GRAIN PRACTICE

THE PRODUCT SUFPLIED 15 |IN COMPLIANCE WITH THE REQUIREMENTS OF THE ORDER.

CONTROL NEDISRUGTIV EDDY GURRENT GONFURM ASTM E 309, DIAMETRUL

GAURI max. 1,1 mm: FARA DBIECTH

CONTROL NEDISTRUCTIV EMI CONFORM ASTM E 570: FARA OBIECTI

TRATAMENT TERMIC: NORMALIZARE

MATERIAL GONFORM NAGE MR 01-75

CONTROLUL VIZUAL DIMENSIONAL 5-A REALIZAT CU REZULTATE SATISFAGATOARE

OTELUL ESTE PRODUS |N CURTOR ELECTRIC GOMPLET CALMAT CONFORM UNE| PRACTICI DE OBTINERE A UNUI -
GRAUNTE FIN

PRODUSUL LIVRAT ESTE IN CONFORMITATE CU CERINTELE COMENZ|

Thls cenliicalo 13 [ssued iy a tompuianzed syslam and 1115 walid Wik Sioconic signokre, On e onginal carieale e Trada-mark giaen colated
"Tonads” s atanged. In coso tha owner of tha eriplanl eardliale wauld slooon o copy of It ho must atter! fla canfonnily to Lhe stgis) ena tnking
upon himes)f thy ibifity for any tul or nel nilowsd yoe, Any olleralion andfer TalaiTcalion will ba subjcled ta (hs [aw,

Ateal Eorificat @ GELEilat da un Slalem compatenzal ¥ £xla valoil CU semnEla Riccknica, P e cerUACetul cifgn ) Urendul -1 eparts- 3l G iod]
in vardu 3 slamzdel. |n carul In esm prepsianl cotifizatutul edgnzl va emita @ copla 8 ncaxtuls, ef va stewts canfonmitatan cu oiginoéul,
| lotala PERniry ullizenae la. Odce slfcau lalsificara va Epedepyiiz da loga,
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Tenaris I

INSPECTION CERTIFICATE
CERTIFICAT DE INSPECTIE
(UNIEN 10204 3.1 /180 10474 3.1.B)

Number f Mumar:

02/12/07420

Sliealst 8.4, Planl
2, Aihat Vilurul B
B0 Zaldy, SE13)
Remilnin

Ter + 40 260 GOTR0

Page / Paglna:

515

Date / Data: Aprill DG, 2012

Fax: + 40 260 ES1581

I Customnar / Cllend: Cubtoniar's Ordar llom § Compnda cilentulul - ilem: [ *a Hol i Relarinlz Innnufacturer’s Werks Order K* [ Camonda do vantarn:
43058802 2231481/001

Manulaclura Process / Proces de fabiicalin: Praduct Type / Tip de pradus: Surface / Suprafala:

NORMALIZED Soe nole nr.q See note nr.2

NORMALIZATE vazl nota nr.4 vezi nota nr.2

Standard or Specification / Norma say speeificatio: Steel Grada / Brad de olel Ends { Coapels:

ACCORDING TO ASTM A 333 ,5URZ-ADA-10-ENG-MST-0012, NACE MR 01.75 + TQC 20009{14/1.1 STEEL GR 6 ASTM A 333 PLAIN ENDS {(SQUARE CUT)
NORMA ASTM A 331 ,SUR2-ADA-00-ENG-MST-0012, NACE MR 01,75 + TQC 20002114M.1 OTEL GR 6 ASTM A 333 CAPETE NETEDE ({TAIATE DREPT)
Imensions f Dimeasiuni: Schedule f Program: Length f Lunglme: Quanlily / Cantilals; 213Pes/bue, HNominal Welght / Grautala nominats:

p 1.315" 0.0, x 179" W.T. 80 X 3023,00 ft 85274 Ih

a 33.4mm 0.0, x 4.55mm W.T. £490 mm + 5850 mm 119573 mt 3868 ky

This is Io catilly thal (ha product describad here has haen manufaciurad, sampled, lesied, and Inspested |n accordanco wilh
purchaser order requirementa. This cedtilicals |5 not a declarslion of orlgin nor may il be used és a declaralion of origin.

orgina,

Prin acest document codllicam ta produanin deacnsa, ol 108t fabricale, esanlionale, lestale siinspastale In conformifala cu
cerinlgle din comanda clieptalul. Acost cerllficat nu este o declaratle di orgina si au poate i faloslt In locul unel declaratk de

CGUSTOMER . [HIRD PARTY

INSPECTION COMPANY
FIRMA TERTA DE INSFECTI

QUALITY CERTIFICATION DEPT. QUALITY REGIONAL MANAGER
DEPARTAMENT CERTIFICARE CALITATE MAHAGER REGIDNAL DE CALITATE
PUSCAS Donieln MORENT Leszlo

Thin cartibealn Ta lssuod by o computeizod sysfam sad itls valld wilh oloclrante signature. Oniho ergleal toriliitale (ha ade-mar groen caoran
"Taners' [3 stompad. (n case tha ownar of Lha origino) cerificale weuld reloass a copy of I, fie must altesi ils sonfomity (o the originel cno 1oking

upan himualf lha responsihlily far any unlawiul ar nol ofowod uss. Any allarslion andior [ssifcalion witl ba subjocled fe the law.

In vendn al In carulin cam

Aceat cerliical @ fo31 adinl do un stulom compsilariees ki asta velatii Cu kzmanstura aloclranica, Pa cerfzatul otiginal brandul *Tenaiis® esin cotasel

nita o copla & roosiitla, ¢l va atatis eonfmialsa cu noglnekd,
|azumandu-al (olsla respoesubiitals pantu cUfieara nepurmiza sau Hlegar, Qica modificare alsnd faldficors va Nl padepsiie da lage.

FORO3174
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r: BBF 1" CL 6000 FS SCRD 50 ELBOW
Iplinm Products Lid. ;| J } -
el #7 5 12 . 164848 j e sor S
i

LML ~ INDUSTRIA MECCANICA LIGURE 8.PA. = FOMPANTINTIA RUSATY

Wi Glanesrts Faring, 35 < 16030 Cassrza Ligurs - BE - ITALY EYSTEM 150 9901: 2008 CERTEEID

Tol +30 DI85 ST861 - Fax +39 0184 &88510 - E-mall quaityimi§fardssgeoup oo BY RibA

MATERIAL TEST DEPARTMENT CERT: s

| INSPECTION CERTIFICATE EM 182043004 1 3.1 | K 23364 Duied  M.073012 |

g e e e [ —
TRAKS AM PIPING PRODUCTS LTD, Purchass Oreler Nr o] 12 - X35

H335 Erdeavor Drive 5.6 Packing List Nr a7
Caligary, Abada T35 0A1 oA Involce ke #10
Huat Code Hgat Wir Cuantity Diescriplion -
Hak 117eeE0 104000 FYTTWGG B0 ELD, THRD NPT &8 1 AJSDALF2 4
Ebmigni [+ 1] Mn 3 [ cr Ml o T Cu
ASTM A3SD LF2 ol 1 (LADLE) m::-""{ u.i-acl-"r 1.mm"JfJ:u.umi"'r-mmz"'";an.v:mr-n*"Jmuﬁu"'f aoe® oo :r.m'/
"Elamant v ¥, b N AL CE 'RE
ASTM A330 LF3 ci 1 LADLE) soos” ooea - 0008 03y -
Tasd specimen Shaps Tansie Tald Poled >0,2%  Yald Polmt 1% Elongatien Reductlon of shea
Bach mmt  Lenght mm fed-In] Mimm? hmml Himmd k] / N,
12265 50,00 1 mmﬁf uuuf = 310 2,0
HARDMESS IMPACT TEBT
HEW TYFE Test specimen L H 1-Jeule I-doule I-duisle
W0 - 9880 KV Temi0me A8 K &8 44
[Finat aatmant Fcemaliced w1 SO0T | Ak £ [ ELECTIE FURNACE |
Dimenabon s scordance  |ASME BHE1 1 - ANSUASHE 81201 Ea. - MEE EPI5 Ed. = WR 0175 150 15156
Ed 2005 MAGE MR 1103 Ed, 2000 - SUPPLIED MATERLAL MEE TS SPECIFICATIONS AND P.O.
REQLIREMENTS
[Materiai in sccerdunte |.i.$hE:M.!$_'l-“HAI-ﬂ-11I3r.IJ'2wL‘-I |
[ isusi & Dimansionsl | SATIEFACTORY | origin | EURGPE [ ur mat. | 2012.26201.0000811-0087 |
Molea. =
il i oy W
Conforms with ASVE
Sec ||, Part A, 2010 eciticr
20112 addenda
Sorafufal o Naeda
QUALITY CONTROL DEPT. BSPECTION AUTHORITY MANUFACTUIRIR'S SYMBOL

B ik, e« (B




From:

Cameron Canada

3707 97 Street

Edmonton, Alberta, Canada
T6E 632

Phone : 780-468-2732

Subject:

@ cAMERON

VALVES & MEASUREMENT

To:

OBEOL -0

Thursday, 22-Nov-2012

Serial 2619627 Quantity/Sertes

200

Comments:

Part #: 5A-T3R10S30LZ

Sales Order:  N/A

Customer PO:  N/A

Description: BY R10 FNPT NUTRON T3 3000 WOG SOUR LT

MTRs produced using MetalTrace®. Visit www.TraceApps.com or call toll-free 1-866-429-7007 for more information,




€ cAMERON

VALVES & MEASUREMENT
Thursday, 22-Nov-2012

From: To:

Cameron Canada

3707 97 Street

Edmonton, Alberta, Canada
T6E 612

Phone : 780-468-2732

Document Summary Page

The documents are printed in the following order;

# |Heat # Heat Code Job/Serial # Material # Description

1 |L LCC Nutron T3, B3, B2, TT Sour
Low Temp.

2 |Hydro Test 598 API 598

3 |56283 BALL,7/8",ASTM A351 GR
CF8M

4 |R4881 STEM,7/8",ASTM A564 17-4
H1150 NACE

5 |HN60 CAP,1" RP 4000 WQOG FNPT,
ASTM A105/LF2

6 |Z95D546 CAP,1" RP 4000 WQG FNPT,
ASTM AL105/LF2

7 322607 BODY,7/8" 4000 WOG,ASTM
A105/LF2

8 |Z95D545 CAP,1" RP 4000 WOG FNPT,
ASTM A105/LF2

MTRs produced using MetalTrace®. Visit www. TraceApps.com or call toll-free 1-866-429-7007 for more information,



VALVES & MEASUREMENT

‘ CAMERON
3707 - 97 Street

Edmonton Alberta Canatda T&E 612

Phone 780.163.6868

Fare 7H0.496G5.1244
WWW.C-a-TLCom

GENERAL LETTER OF COMPLIANCE
for Valve Models:
TL,B3I&B2&TT

Style ‘L’: Sour Low Temperature Service

Cameron Valves & Measurement hereby certifies that {he design, fabrication, testing and quality control
of the above NUTRON brand ball valves for Sour Low Temperature Service have been made in
accordance with the following applicable standards (latest edition in cifect at lime of manufaciure): API
598 (1-1/2" and smaller), API 6D (TT only), ASME B16.34, CSA Z245.15 Sour Service (2" FP and
larger) and V&M Enginecring Standards. As part of compliance lo these specifications, the valves have
been marked in accordance with M38 8P-25. The valve has also been marked “SOUR” as required by
CSA Z245.15 marking requirements for Sour Service.

The materials of construction for this valve conform to the metallurgieal requirements of NACE
MRO0O175/1SO 15156:2003 (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 Chapter 13). According to NACE MRO175-
2003/180 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 for Category 11 M45C

Service,

The ‘Z' option code designation at the end of a figure number indicates that the valve meets the
requirements of API-607 Fourth Edition, May 1993,

These valves (1-1/2" and larger) conform to the Pressure Equipment Dircetive requirements and are
marked as CE certified (Certificate #8888-001-2002),

The B2 and TT valve models are consiructed to be anti-static as standard,

Approved by:

2 Ogargnké! M.Eng,, P.Eng.
ngineeing ¥lanaper

09/13/10
EWR 7463-01 Rev.06.doc



(e c A M VALVES & M EASUREMENT
E R 0 N Cameron Canada Corparation
3707-97th S1.

Edmonlon Alberta Canada TEEG.L
Fhone 780.468.2732
WWw.c-a-m.com

CERTIFICATE OF CONFORMANCE

API 598 Pressure Testing — Carbon and Low Alloy Steel
(2” RP and Smaller)

COMPLIANCE: These valves are tested in accordance with Cameron Valves & Measurement’s
standard procedures and AP| Standard 598, as per the chart below.

Test durations are 15 seconds in length as a minimum. Test duration is defined as the period of
inspection after the valve is fully prepared and is under full pressure.

Butt weld end valves shall be tested in accordance with the ANSI rating.

Actual test pressure is rounded to next highest increment on the gauge.

Carbon & Low Alloy Steel
Shell and Seat Test Pressures
{Table Based on Rating for Group 1.1 Materials per ANSI B16.34)

. . . Air Seat Test
Maximum Working Hydrostatic Shell

Valve Class Pressure

Pressure Test Pressure (PSI) +- 10 PS!
150 ANSI 285 450 80
300 ANSI 740 1125 80
600 ANSI 1480 2225 80
800 ANS| 1975 3000 80
900 ANSI 2220 3350 80
1500 ANS! 3705 5575 80
2500 ANSI 6170 9275 80
275 WOG 275 425 80
720 WOG 720 1100 80
1000 WOG 1000 1500 80
1440 WOG 1440 2175 80
1500 WOG 1500 2250 80
2000 WOG 2000 3000 80
2160 WOG 2160 3250 . 80
3000 WOG 3000 4500 80
3600 WOG 3600 5400 80
4000 WOG 4000 6000 80
5000 WOG 5000 7500 80
6000 WOG 6000 9000 80

Murray Aide, Quality Manager

Rev 01 10-2010
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m:nkn& WON ZONE CORPORATION
: ~ A7 N0 RS Chong Hwa Road See. 20 Chung Li Ciey 3200 Tajwan R.OLC,

v 100 MENEERTE 21 B 55308 HM—BYE: 16879927

Np @ 100 329 di . )
Tel (034341 325 Tax: +886-3-4341 525 E-muil: wonzone.tainania msa hinet.net

CERTIFICATE OF CHEMICAL ANALYSIS CERTIFICATE NO. 120516- 2
AND MECHANICAL PROPERTIES DATE: 16-May-12

To, COOPER CAMERON CANADA LTD.-NUTRON
2125-64 AVENUE. EDMONTON AB T6P 124, CANADA

INVOICE NO, WZ-120516A Your Order No. 4503305508
Material Specification: ASTM A351 CF8M Heat Treatment: Solution Annealed
QY |PART NAME DRAWING Nu. ent Crde Mechanical Properties
T.8.(KSD V.S.(KSD ELO.(%) HBW
70 min 30 min 30 min 140-237
7,560 |5A-11501041617 Ball 7/8" #06002-010] S6283 76.8 48.3 43.7 161
2,400 [3A-11501541617 Ball 14" R06003-010f S6284 76.6 41.9 47 148
1,116 |53A-11502041617 Ball 2" #06004-010f S6283 79.6 49.8 46 165
300 |SA-11503041617 Ball 3" #06005-010} U2061 78.2 43.5 37.3 167
100 |5A-21504041220002 Ball 4" #06040-041] S6286 80.6 16.7 38.1 162
Hcat Chemicsl Composition (57)
Code C Mn Si S P Cr Ni Mo
(0.08:mas mas 1. Smis D40me | .040mex 18-21 0-12 2.0-3.0
56283 | 0.0556 | 0.8772 0.4386 | 0.0078 | 0.0361 | 18.5973 | 9.3425 | 2.1750
S6284 .059 900 0.487 0.0083 0.033 18.61 9.24 2.18
56285 | 0.0454 | 0.8824 § 0.4592 | 0.0076 | 0.0311 | 18.4314 | 9.3032 | 2.2185
L2061 | 0.0607 | 0.7500 L1700 | 0.0066 | 0.0310 | 18.3667 | 9.1133 | 2.0400
56286 | 0.0610 | 0.7400 1.0700 | 0.0061 0.0230 | 18.2000 | 9.1900 |} 2.0400

NOTE: CERTIFICATE ACCORDING TO EN 10204/3.1B

QUALITY CONTROL INSPECTOR MANAGER

Bandy Yoh Gl Hou

| Cameron Approved £
By: lafa Date:05/28/12 12:36




R o DODO Y
No 0! 100 029186

& % 7

WON

¥ 4

ZONE

&

8]

CORPORATION

3F No, 185 Chung Hwa Road Sec. 2. Chung Li City 320. Taiwan R.0.C.
320 SERRCETAER 2B 1 8 SIRBIE H—IRM: 16870927
Tel: (0334341 325 Fax: +886-3-4341 525 E-mail: wonzone.taiwan(@ msa.hinet.net

CERTIFICATE OF CHEMICAL ANALYSIS
AND MECHANICAL PROPERTIES

CERTIFICATE NO.
DATE:

120:808- 2
8-Aug-12

To. CAMERON CANADA CORPORATION
3707-97th Sireet, EDMO

NTON, AB T6E 6J2, CANADA

INVOICE NOQ. WZ-120808A

Your Order No., 4503413884/417388/421312/446026

MATERIAL SPECIFICATION: ASTM A-364 TYPE 630 H1150D

Mechanical Properties

Q'TY |PART NAME DRAWING No. | Hent Coule
YS5KRSH | T.SAKSD | ELO%) HRC RA (V) ft-lbf (-75°F)
103 min | 25 min | 16 min 3933 5 min 13 min
G |3A-51300583617 Stem 1727 12011 R494) 123 130 22 32 71 13/80/88
HL240 |SA-1I301813617 Stem 7/8" #020H12] R4881 129 140 23 32 71 77/76/83
195 [5A-T1302001361 7005 Siem 2" #2123 DY 128 140 23 32 73 H3/84/82
365 [5A-1130201361 7005 Stem 2" HO2123 DV 133 Id41 21 32 72 SY/SS60
240 |RA-11303013074 Stem 3" #02005] DX 106 135 25 29 73 21/130/7118
200 |3A-1130401 3074005 Stem 4 #02125] DU 117 133 23 29 70 [03/400/105
328 §5A-11S01313617 Ball 14" #06003] S6341 124 140 22 32 70 71175177
Heat Chemicul Companition ()
Cude C Mn Si 3 P Cr Ni Mo Cu Nb+Ta
0.07max | L.Omax LOmax | 030may | 040max | 15-17.5 | 3.0-50 | 0 ax | 3.0-5.0 [D.15-0.45
14941 0.01 63 43 N0k 0.628 13,28 4.34 4 344 n21
RA88 2 67 0.44 011 0.028 13,41 4.14 0.17 3.35 022
nv ({R1]] .63 0.50 L1218 0.028 15.21 4,12 13 345 n23
Dy 0.01 63 0,540 0.028 0.028 15,21 4.22 013 345 0.23
DX 0.02 0.63 .46 24 w029 1545 4.27 0.17 3,50 .22
DY 0.01 .65 4y 0.018 0.028 15.18 4.29 .23 3.46 0212
56541 0.62 0.62 .45 0u21 0.027 1525 423 {.22 3.41 0.2

Charpy Impact Test Specimens: HF10F353mm( Longitudinal)

NOTLE: CERTIFICATE ACCORDING TO EN 10204/3.1B

Douhie Aged at 1150°F lor 4 hours minimum and cooled 1o helow 90°F in air

Solution Treatment: 1900°F for 30 Min/lnch (Minimum of 1 Hour), Fast Air Cooling to below 90°F

P

f
b
|

!
i

By- laia Dater09/05/12 11:45

-

Cameron Approved D

bandy Yoh

QUALITY CONTROGL INSPECTOR

MANAGER

Orand Haw




@ cAMERON
Material Test Report

Specilication Notes:

Name Revision Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Carbon & Low-Alloy Steel Forgings 2011

Product Information:
Item # |Product Code Description HeatNumber |HeatCode PO #

1 5A-1010101032400 |CAP,1" RP 4000 WOG FNPT, ASTM A105/LF2 | HNGD

Chemical Information:
Item# |C Mn P s ] Ni o Mo Qu \'4 [= ] h/Nb  |Qu+Ni | O+Mo

Min 0.6 015

Max 023 135 0035 (0035 (03 04 03 0.12 04 0.08 043 0.02 1.00 032

1 18 £810 018 005 210 04 02 00 01 002 0320 |00

Physical Informatlon:

Item # |Tensile{psi) |Yield (ps?) % Elongation |Charpyftdb  [Charpy Temp (%o Red of Area |Handness
{averageofa {(°F) (Brinelf)
sat)

Mn 70000 36000 7] 15 -80 0 137

Mant 95000 -50 187

1 74657 45751 332 87,87,93 50 751 151

Additional Notes:

AUSTENITIZED @ 920'C 80 MIN OIL QUENCHED
TEMPERED @590-704'C 30 MIN/IN

Chemical Information Notes:
1. RES 0.042

We certify that the items referencetl ///' i ; ) é
in this document were manufactuned -
andl testedlin accot tlance with Ouality Manager

Cameon Purclwse Oriler
requirements and ENF0204 3.1 Cameron Canala

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ CAMERON
Material Test Report

Specilication Noles:

Name Revicioh Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Carbon & Low-Alloy Steel Fargings 2011

Product Informalion:
Item # |ProductCode Desaription HeatNumber |HeatCode |PO#

1 5A-1010101032400 |CAP,1" RP 4000 WOG FNPT, ASTM A105/LF2 |. 795D546

Chemital informaljon:
Item# (C Mn P S ] Ni cr Mo Qu v CE Ch/Nb (CQu+Ni |O+Mo

Mn 06 0.15

Mt 0.23 135 0035 |0035 |03 0.4 03 012 04 0.08 043 002 100 032

1 2 9 008 007 21 06 087 03 025 054 03899 }.012

Physical Informallon:

Item # (Tensile(psi) |Yield(psi) S Eongation [Charpyftlb  |CharpyTemp |%b Red of Area |Hardness
{averageofa |[(9F) (Brinell)
set)

M 70000 36000 n s 80 0 137

M 95000 -50 187

1 76145 23664 ) 177,186,183 (50 7 160

Addillonal Noles;

QUENCHING @320'C 2HRS @B00'C 2HRS
TEMPERING @700'C 2HRS

We certify that the items reference % g ; ' g
in this document were manufactun el -

anidl tested in accol dance with H

Cameron Purchase Griler Oua"ty Manager

requirements and ElF0204 3.1 ' ' Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ cAMERON
Material Test Report

Specification Noles:

Name Revision Grade Description Revision Year
ASTM A105/ASTM A350 GR LF2 Cameron Carbon & Low-Alloy Steel Forgings 2011

Product Informaltion:

Item # |ProductCode Description HeatNumber |HeatCode |PO#
1 SA-10001032400 | BODY,7/8" 4000 WOG,ASTM A105/LF2 | 322607

Chemical Infarmalion:
Item# |C M P s S e o Mp o]} v CE b/Nb  (Cut+Ni |Cr+Mo

Min 06 015

M 023 135 0035 (0035 |03 04 03 Q12 04 0.03 043 0.02 100 032

1 2 83 027 o1 21 06 12 02 16 002 0380 |00

Physlcal Infarmalian:

Item# |Tensile(psi) |Yield (psi) % Elongation |Charpy ft/ih Charpy Temp | % Red of Area |Hardness
(°R) (Brinell)

Min 70000 35000 2 15 -80 30 137

Max 95000 50 187

1 85281 64857 282 48, 57,57 50 68.6 173

Addilional Notes:

AUSTENITIZED @920°C 80 MIN OIL QUENCHED
TEMPERED @590-704'C 30MIN/IN

Chiemica! Information Notes:
1. RES 0.362

We certify that the items referenced W QE: ‘ g
in this document were mamufactu el '

and testedl in accolilance with H
Cameron Purchase Oriler OU’c‘IIﬂ'Y Manager
refuirements and EIFH0203 3.4 ) Cameron Canadla

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ CAMERON
Material Test Report

Spesiflicalion Noles!

Name Revision Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Carbon & Low-Alloy Steel Forgings 2011

Product Enformation:
Item # |Product Code Description HeatNumber |HeatCode |PO#

1 SA-1010101032400 |CAP,1" RP 4000 WOG FNFT, ASTM A105/LF2 | 2950545

Chemical Information:
Item# |C Mn P ] S Ni o Mo [u]] v CE Ch/nb ([Qu+N (Or+Mo

Min 0.6 015

Max 023 135 0035 (0035 |03 04 03 012 04 0.08 043 0.02 100 032

1 2 9 D08 007 21 06 087 03 025 054 03899 (.012

Physical Informalion;

Item# [Tensile{ps) |Yield (psi) %o Elengation | Charpy fidb Charpy Temp | % Red of Area |Hardness
(averageofa |(°F) (Brinell}
set)

Mmn 70000 36000 2 5 -80 i ] 137

Max 95000 50 187

1 76145 54664 2 177,186,183 |50 75 160

Addilional Notes:

QUENCHING @920'C 2HRS @800'C 2HRS
TEMPERING @700'C 2HRS

We certify that the items referencetl W g; ' @
in this doctiment were manufactu el .
anidl tested in accot dlance with Ouality Manager

Came1 on Purchase Drile
requirements and EINOZ03 3.1 Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ cAMERON

VALVES & MEASUREMENT

From:

Cameron Canada Corporation
3707 97 &t.

Edmonton, Alberta, Canada
TGEGIZ

Phone : 780-468-2732

Web Site : www.c-a-m.com

Subject:

To:

Thursday, 31-Jan-2013

Serial 2675421 Quantity/Series

175

Comments:

Part #: SA-T3R10530LZ

Sales Order: nfa

Customer P/O:  n/fa

Description: BV R10 FNPT NUTRON T3 3000 WOG SOUR LT

MTRs praduced using MetalTrace®. Visit www.TraceApps.com or call toll-free 1-866-429-7007 for more information,




@ cAMERON

VALVES & MEASUREMENT
Thursday, 31-Jan-2013

From: To:

Camercn Canada Corporation
3707 97 &t

Edmonton, Alberta, Canada
ToeEB]2

Phone : 7B0-468-2732

Web Site : www.c-a-m.com

Document Summary Page

The documents are printed in the following order:

# |Heat # Heat Code Job/Serial # Material # Description

1 L LOC Nutron T3, B3, B2, TT Sour
Low Temp.

2 |Hydro Test 598 API 598

3 |D95D536 BODY,7/8" 4000 WOG,ASTM
A105/LF2

4 13940515 BODY,7/8" 4000 WOG,ASTM
A105/LF2

5 1G29E003 CAP,1" RP 4000 WOG FNPT,
ASTM A105/LF2

6 [G29D4562 CAP,1" RP 4000 WOG FNPT,
ASTM A105/LF2

7 |R4991 STEM,7/8",ASTM AS64 17-4
H1150 NACE

8 1Uz2071 BALL,7/8" ASTM A351 GR
CF8M

MTRs produced using MetalTrace®. Visit www. TraceApps.com or call toll-free 1-866-429-7007 for more information,



VALVES & MEASUREMENT

Cameron Canada Corporation
3707 -97 Street

Edmonton Alberta Canada TBE 6)2
Phone 78D,163.6868

Fax 780.465.1244
Wuvw.C-a-m,com

GENERAL LETTER OF COMPLIANCE
for Valve Models:
T, B3I & B2&TT

Style ‘L’: Sour Low Temperature Service

Cameron Valves & Measurement hereby certifics that the design, fabrication, testing and quality control
of the above NUTRON brand ball valves for Sour Low Temperature Service have been made in
accordance with the following applicable standards (latest edition in effect at time of manufacture): API
598 (1-1/2” and smaller}, API 6D (TT only), ASME B16.34, CSA Z245.15 Sour Service (2" FP and
larger) and V&M Engineering Standards, As part of compliance to these specifications, the valves have
been marked in accordance with MSS SP-25. The valve has also been marked *SOUR™ as required by
CSA Z245.15 marking requirements for Sour Service.

The materials of construction for this valve conform lo the metallurgical requirements of NACE
MRO175/ISO 15156:2003 (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 Chapter 13). According to NACE MRO175-
2003/ISO 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 lesting has been performed in
accordance with applicable ASTM requirements and those of CSA Z245.15 for Category Il M45C

Service,

The *Z' option code designation at the end of a figure number indicates that the valve meets the
requirements of AP1-607 Fourth Edition, May 1993,

These valves (1-1/2" and larger) conform to (he Pressure Equipment Directive requirements and are
marked as CE certified (Certificale #8888-001-2002).

The B2 and TT valve models are constructed to be anti-static as standard,

Approved by:

(ifég Ogarnkd, M.Eng,, I'.Eng.
ngingbeing #lanaper

09/13/10
EWR 7463-01 Rev.06.doc



VALVES & M EASUREMENT
Cameron Canada Corpaoration
3707-97th ot

Edmonton Alberta Canada TEBEG.L2

Phone 780.468.2732
WWW Ceide I, c0m

CERTIFICATE OF CONFORMANCE

AP] 598 Pressure Testing — Carbon and Low Alloy Steel
(2" RP and Smaller)

COMPLIANCE: These valves are tested in accordance with Cameron Valves & Measurement's
standard procedures and AP| Standard 598, as per the chart below.

Test durations are 15 seconds in length as a minimum. Test duration is defined as the period of
inspection after the valve is fully prepared and is under full pressure.

Buft weld end valves shall be tested in accordance with the ANS! rating.

Actual test pressure is rounded to next highest increment on the gauge.

Carbon & Low Alloy Steel
Shell and Seat Test Pressures
(Table Based on Rating for Group 1.1 Materials per ANSI B16.34)

. . . Air Seat Test
Maximum Working Hydrostatic Shell

Valve Class Pressure

Pressure Test Pressure (PSl) +/-10 PSI
150 ANSI 285 450 80
300 ANSI 740 1125 80
600 ANSI 1480 2225 80
800 ANSI 1975 3000 80
900 ANSI 2220 3350 80
1500 ANSI 3705 5575 80
2500 ANSI 6170 9275 80
275 WOG 275 425 80
720 WOG 720 1100 80
1000 WOG 1000 1500 80
1440 WOG 1440 2175 80
1500 WOG 1500 2250 80
2000 WOG 2000 3000 80
2160 WOG 2160 3250 80
3000 WOG 3000 4500 80
3600 WOG 3600 5400 80
4000 WOG 4000 6000 80
5000 WOG 5000 7500 80
6000 WOG 8000 2000 80

A

Murray Alde, Quality Manager

Rev 01 10-2010




@ cAMERON
Material Test Report

Spacification Notes:

Narne Revision Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Carbon & Low-Alloy Steel Forgings 2011

Product Informalion:
Item # |ProductCode Desgiption HeatNumber |HeatCode |PO #

1 5A-10001032400 |BODY,7/8" 4000 WOG, ASTM A105/LF2 | D85D536

Chamical Information:
Hem# |C M P s S N o Mo [aT] v CE Ch/Nb  |Cu+Ni  |O+Mo

Mn 0.6 015

Max 0.23 135 0.035 |0.035 |03 04 03 012 04 0.08 043 002 1.00 032

1 02 09 0008 0.007 |021 0.06 0.087 |0.03 0025 |0.054 (03899 |0012

Physical Informalion:

Itern # |Tensile(psi) | Yield (psi) % Elongation |Charpyftlb  |Charpy Temp | 9% Red of Area |Hardness
(averageofa |{°F) {Brineli)
set)

Mn 70000 36000 2 15 -80 0 137

Maac 95000 50 187

1 81771 58740 295 144,194,177 |-50 745 160

Additional Notes:

QUENCHING AT 920'C 2 HOURS, 800'C 2 HRS,
TEMPERING @ 700'C 2HRS

We certify that the items referenceil ’W 5 ; ) &
inthis document were masufactun el -

anil tested in accordance with Duality Manage r
Cameron Purchiase Order

requirements and EH0264 3.1 Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toli-free: 1.866.429,7007



@ CAMERON
Material Test Report

Specilicaliop Noles:

Narme Revision Gade Desaiption Revision Year
ASTM A105/ASTM A350 GR LF2 Carbon & Low-Alloy Steel Forgings 2011

Product Information:
Item # {ProductCode Description HeatNumber |HeatCode (PO #

1 S5A-10001032400 |BODY, 7/8" 4000 WOG T3 | G34D515

Chemical Information:
Items# |C Mn P S5 S N o Mo [aT] \'} cE /NDb  |CQuiNE | Q+Mo

Min 0.6 015

M 0.23 135 0035 |0.035 (03 0.4 03 012 04 008 043 0.02 1.00 032

1 18 89 01 007 22 03 055 03 001 05 03574 |.01

Physical Infarmalion:

Item# |Tensile(psi) |Yield (psi) % Elongation |Charpyft-lb  |Charpy Temp |% Red of Area |Hardness
{(averageofa |[{°F) {Brinal)
set

M 70000 36000 2] 15 -80 20 137

May 95000 50 87

1 71794 51488 3t 174,148,187 |50 7 155

Addilional Notes:

QUENCHING @920'C 2HRS @800'C 2HRS
TEMPERING @700'C 2HRS

We certify that the items referencetl % Q: ' ﬁ
in this document were mamuidactun ed -

andtested in accotilance witle :
Camelon Purchase Grder Ouallty Manager

retquirements md EiF10204 3.1 Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ cCAMERON

Specific

alion Notes:

Material Test Report

Name

Rewvisioh Grade Description
Carbon & Low-Alloy Steel Forgings 2011

ASTM A105/ASTM A350 GR LF2 Cameron

Revision Year

Producl Information:
Item # |ProductCode Description HeatNumber |HeatCode |PO#
1 5A-1010101032400 |CAP1" RP 4000 WOG FNPT, ASTM A105/LF2 | G29E003
Chemical Infermalion:
Item# |C Mn P s S N [= 3 Mo i} 1 CE Ch/Nb  |Cu+Ni [Or+Mo
Min 06 0.15
Max 023 135 0035 (0035 |03 04 03 012 0.4 0.08 043 0.02 100 032
1 16 B8 013 008 2 02 0t 01 02 06 033553 (01
Physical Information:
Item# |Tensite (psi) |Yield (psi) % Eongation |[CharpyR-lb  |CharpyTemp |% RedofArea |Hardness
(averageofa {(°F) (Brinedl)
set)
Mer 70000 36000 2 15 -80 20 137
Mt 95000 50 187
1 76870 56565 27.5 18,146,125 |50 685 163

Additiona! Noies:

QUENCHING @920'C 2HRS @B00'C 2HRS
TEMPERING @700'C 2HRS

We certify that the items referenceil
in this decument were manufactun ed
and tested in accotilance with

Camet o Purchase Orilet

re{uiretments and EIN0204 3.1

PP el

Quality Manager
Cameron Canada

MTR Certificate Produced By MTRCreator.

Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007




@ cCAMERON
Material Test Report

Specificalion Notes:

Name Revision Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Cameron Carbon & Low-Alloy Steel Forgings 2011

Producl Informalion:
Item # |Product Code Description HeatNumber [HeatCode |PO#

1 SA-1010101032400 |CAP,1" RP 4000 WOG FNPT, ASTM A105/LF2 |G29D4562

Chemical tnformation:
Item# (C Mn P S 5 N o Mo Qu v CE /b |Cu+NT | O+Mo

Min 0.6 045

Mex 023 135 0035 0035 |03 04 03 012 04 008 043 0.02 1.00 032

1 A6 B8 013 008 2 02 01 01 02 06 03253 |01

Physical Informalion:

Item# |Tensile (psi) | Yield (psi) YoHongation |Charpyft-lb  |ChampyTemp |% Redof Area |Hardness
(averageofa |(°F) (Brinell)
set)

Min 70000 36000 2 15 80 30 137

Ma¢ 95000 =0 187

1 72519 51488 335 91,127,105 |-50 & 153

Addilional Notes;

QUENCHING @920'C 2HRS @B00'C 2HRS
TEMPERING @700'C 2HRS

We centify that the items referencetl W é’ ' g
in this decument were manufactun el -

and testedl in accol tlance with H
£amer onn Purchase Griler Duallty Manager
refuirements and B1M9204 3.1 Cameron Canadla

MTR Certificate Praduced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007
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Mtnlum WON  ZONE  CORPORATION

3F No, E8S Chung Hwa Road See. 2, Chung Li City 3200 Taiwan R.OC,
" we.o 100 120 HEESGRIBTOENE 218 SR Hi—RIR: 16870927

Tl (03)4341 325 Fan: +8806-3-4341 5325 E-muil: wonzone. taiwance msahinet.net

CERTIFICATE OF CHEMICAL ANALYSIS CERTIFICATE NO. 121017-2
AND MECHANICAL PROPERTIES DATE: 17-Oet-12

[, CAMERON CANADA CORPORATION
3707-97th Street, EDMONTON, AB ToE 602, CANADA

INVOICE NO. WZ-12107A Your Order No, 45034668760/51 4818

MATERIAL SPECIFICATION: ASTM A-304 TYPE 630 111150

Mechanical Properiies

QUIY [PART NaAE DRAWING Na. | Hew Cote
Y.54R50 | TSRSy | ELO.) HRC R () IT-EhF (-75"F)
1B min { 125 min | 16 min 29-33 S8 iy |5 min
HE2HE [SA-FEIDE013017 Stem 7/8™ HO2002F R499] 129 140 23 32 71 TTT0/K3
YR |SA-1IA0201 3617005 Seem 2 BO2123] DYV 133 141 21 32 72 SNA/56
305 |5A-11302013617005 Stem 27 H02123]  DZ 122 F40 23 31 71 87/94/90
09 |3A-11303013370005 Stem 3" H02124] DX 100 135 15 29 73 1211304115
T30 [5A-1T130301 3370005 Stem 37 HO2124 A o 135 25 29 73 121/130/115
240 31130303074 Stem 3 #2003 LA 146 135 13 9 73 F21/13W71 15
LAOD J3A-TTR00513617 Ball 172 #0600 S6701 114 138 22 30 71 H$3/90/940
328 ISA-LIS01513617 Ball (A" #00003] 56763 130 140 18.5 31 [ 38/39/0 1
el Chemical Compasition (47)
Code C Mn Si S p Cr Ni Mo Cu Nb+Ta
007Tmun 1 Limae | LOmax | O30max | 040mix | L3128 | 3.0-50 | 05 max | 3.0-50 | 05045
R4M1 0.02 (.07 (.44 .021 0028 15,41 4.4 0.17 3.35 0.22
[JAS 0.01 (1.63 L50 028 (L0218 158.21 4.22 i3 345 .23
D7 {.{H .63 .44 0,027 (L4332 15.28 4.33 0.13 3.47 0.23
DX/FA {12 .65 .46 (.024 0029 1545 4.27 0n.17 J.50 1,12
56701 {012 .63 (.42 0,027 0.027 [5.15 4.23 0,19 3,40 122
S0703 {12 1,64 047 {L.4a17 0.027 15,12 4.1 0.17 3.43 22

Salution Treatment: [800°F far 30 Min/Ineh (Minimum of 1 Hour), Fast Air Cooling to below $0°F
Double Aged wi TTS0PF for 4 hours minimum and cooled to below 90°F in air
Charpy Tpaet Test Specimens: T T05353mm(Longitudinal)

NOTE: CERTIFICATE ACCORDING TO EN 10204/3.18

QUALITY CONTROL INSPECTOR MANAGER

f)r.vrbdff ymﬁb Crand Haw

Cameron Approved
By: lala Date: 11113112 8:33 |}
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No. O 100 ..
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ZONE CORPORATION

Hwa Roud Sec. 2, Chunyg Li City 320, Taiwan R.O.C.

320 MERRPETAEE 218 5IR3E MRk 16878927

Tel: (1304341 325 Fax: +886-3-4341 325 E-mail: wonzone,taiwanfg msa.hinet.net

CERTIFICATE OF CHEMICAL ANALYSIS
AND MECHANICAL PROPERTIES

120704- 4
4-Jul-12

CERTIFICATE NO.
DATE:

To. CAMERON CANADA CORPORATION
3707-97th Street, EDMONTON, AB T6E 6J2, CANADA

INVOICE NO, WZ-120704A Your Order No. 4503374619
Material Specification: ASTM A351 CF8M Heat Treatment: Solution Annealed
Q'TY  [PART NAME DRAWING No. | et Cou Mochanical Propertics
Tssh | vswsy | ELO.(%) HBW
70 min 30 min 30 min 140-237
5,000 ISA-11500541617 Ball 127 #06001-010] Sod12 79.0 50.2 47 172
HELO80 ISA-T1501041617 Ball 7/8" HO6Q02-010 L2071 76.3 42.1 47 146
1,336 |5A-T11501541617 Ball 1'4A" #06003-0104 Sod13 81.5 52.6 47 167
1,008 |5A-T1502041617 Ball 2" #06004-019] Sod414 81.1 52.0 47 166
200 |5A-11504041074 Ball 4" #06011-010] U2072 77.3 39.7 48 155
Heat Chemical Composition (%)
Code C Mn Si S P Cr Ni Mo
3% L Smas LSmax max | 040max 18-21 9-12 2.0-3.0
56412 0.0614 0.8551 0.9618 0087 0.0309 18.3219 | 9.0845 2.0623
S6413 00474 1.0291 .5057 0.0075 0.0365 | 18,5048 | 9.2315 2.1905
o414 0551 0.7778 0.4675 | 0.0070 0.0312 | 18.53001 | 9.2520 2,2071
1207 0.0510 0.9200 0.438 0.0088 0.034 18.55 9.31 2.13
12072 0.05354 .972 0.6293 0.0128 0.0303 18.515 9,41 2133
NOTE: CERTIFICATE ACCORDING TO EN 10204/3.1B
QUALITY CONTROL INSPECTOR MANAGER
bandy Yok Grand Hau

| Cameron Approved §
4 By: laia Dato:07/16M129:25 B



From:

Cameron Canada

3707 97 Street

Edmonton, Alberta, Canada
TaE 612

Phone : 780-468-2732

Subject:

€ cAMERON

VALVES & MEASUREMENT

To:

Thursday, 15-Nov-2012

Serial 2607755  Quantity/Series

200

Comments:

Part #: 5A-T3R1083017

Sales Order: N/A

Customer PO: N/A

Description: BV R10 FNPT NUTRON T3 3000 WOG SOUR LT

MTRs produced using MetalTrace®. Visit www.TraceApps.com or call toll-free 1-866-429-7007 for more information.




@ cAMERON

VALVES & MEASUREMENT
Thursday, 15-Nov-2012

From: To:

Cameron Canada

3707 97 Street

Edmonton, Alberta, Canada
T6E 632

Phone : 780-468-2732

Document Summary Page

The documents are printed in the following order:

# {Heat # Heat Code Job/Serial # Material # Description

L LOC Nutron T3, B3, B2, TT Sour
Low Temp.

2 [Hydro Test 598 API 598

3 |u2071 BALL,7/8" ASTM A351 GR
CF8M

4 156283 BALL,7/8" ASTM A351 GR
CF8M

5 {R4701 STEM,7/8" ASTM A564 17-4
H1150 NACE

6 [R4881 STEM,7/8" ASTM ARG4 17-4
H1150 NACE

7 |Z95D546 CAP,1" RP 4000 WOG FNPT,
ASTM A105/LF2

8 |322607 BODY,7/8" 4000 WOG,ASTM
A105/LF2

MTRs produced using MetalTrace®. Visit www.TraceApps.com of call toll-free 1-866-429-7007 for more information.



VALVES & MEASUREMENT

A M E R o N Cameron Canada Corporation
‘ - ‘ 3707 - 97 Sireet
Edmonton Alberta Canada T6E 62

Phone 7B0.163.6860

Fax 7B0.465,1214
WWW, C-- 1L eam

GENERAL LETTER OF COMPLIANCE
for Valve Models:
T, B3 & B2 &TT

Style ‘L’: Sour Low Temperature Service

Cameron Valves & Measurement herelyy certifies that the design, fabrication, testing and quality control
of the above NUTRON brand ball valves for Sour Low Temperature Service have been made in
accordance with the following applicable standards (latest edition in eflect at time of manufacture): AP1
598 (1-1/2" and smaller), API 6D (TT anly), ASME B16.34, CSA 2245.15 Sour Service (2" FP and
larger) and V&M Engineering Standards. As part of compliance to these specifications, the valves have
been marked in accordance with MSS SP-25. The valve has also been marked “SOUR” as required by
CSA 724515 marking requirements for Sour Service.

The materials of construclion for this valve conform lo the metallurgicnf requirements of NACE
MROI175/I8C 15156:2003 (Parts 1 & 2 for Carbon & Alloy Steels in SSC Region 3 Sour Service and
Parts'l & 3 for CRA’s as speeilied in CSA Z245,15 Chapter 13), According to NACE MRO175-
2003/1SC 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, Iimpact lesting has been performed in
accordance with applicable ASTM requirements and those of CSA Z245.15 for Category 11 M45C
Service.

The ‘Z’ option code designation at the end of a fipure number indicates that the valve meets the
requirements of API-607 Fourth Edition, May 1993,

These valves (1-1/2" and larger) conform lo the Pressure Equipment Directive requirements and are
marked as CE certified (Certificatc #8888-001-2002).

The B2 and TT valve models are constructed to be anti-static as standard.

Approved by:

o Opargnkd, M.Eng., P.Eng.
ngingGeing Mlanaper

09/13/10
EWR 7463-01 Rev.06.doc



VALVES & M EASUREMENT

Cameron Canada Corporalion

AMERON
Edmontan Alberta Canada TRE 62

Phione 780,468.2732
WWW .c-a-m.com

CERTIFICATE OF CONFORMANCE

API 598 Pressure Testing — Carbon and Low Alloy Steel
(2” RP and Smaller)

COMPLIANCE: These valves are tested in accordance with Cameron Valves & Measurement's
standard procedures and AP| Standard 598, as per the chart below.

Test durations are 15 seconds in length as a minimum. Test duration is defined as the period of
inspection after the valve is fully prepared and is under full pressure.

Buit weld end valves shall be tested in accordance with the ANSI rating.

Actual test pressure is rounded to next highest increment on the gauge,

Carbon & Low Alloy Steel
Shell and Seat Test Pressures
{Table Based on Rating for Group 1.1 Materials per ANSI B16.34)

. . . Air Seat Test
Maximum Working Hydrostatic Shell
Valve Class Pressure
Pressure Test Pressure (PSI) +-10PS
150 ANS| 285 450 80
300 ANSI 740 1125 80
500 ANSI 1480 2225 80
800 ANSI 1975 3000 80
900 ANSI 2220 3350 80
1500 ANSI 3705 5575 80
2500 ANSI 6170 9275 80
275 WOG 275 425 80
720 WOG 720 1100 80
1000 WOG 1000 1500 80
1440 WOG 1440 2175 80
1500 WOG 1500 2250 80
2000 WOG 2000 3000 80
2180 WOG 2160 3250 80
3000 WOG 3000 4500 80
3600 WOG 3600 5400 80
4000 WOG 4000 6000 80
5000 WOG 5000 7500 80
6000 WOG 6000 9000 B0

Murray Aide, Quality Manager

Rev 01 10-2010
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| MME: WON ZONE CORPORATION
- g 3F No RS Chung Hwa Road See, 20 Chung Li City 320, Taiwan R.O.C.
ur . . F20 HEERRAAETCRER 2F 1 8 SEE04E MRt 16879927

Tel: (3341 325 Fax: +886-3-4341 525 E-mail: wonzane.taiwanfa msa.hinet.net

No. @ 100 ..

CERTIFICATE OF CHEMICAL ANALYSIS CERTIFICATE NO. 120704- 4

AND MECHANICAL PROPERTIES DATE: 4-Jul-12
To, CAMERON CANADA CORPORATION

3707-97th Street, EDMONTON, AB T6E 6J2, CANADA

INVOICE NO. WZ-120704A Your Order No. 4503374619
Muaterial Specification: ASTM A351 CF8M Heat Treatment: Scolution Annealed
OTY [ParTNavE DRAWING No. et Conde Mechanical Properties
T.5.(KS) vS(KSD | ELO.(%) HBW
70 min 30 min 30 min 140-237
5,000 {5A-11500541617 Ball 172" #00001-010] S6412 79.0 50.2 47 172
10,80 |5A-11501041617 Ball 7/8" #06002-0101 12071 76.3 42.1 47 146
1,536 {SA-11501541617 Ball 14" #06003-010) S6413 82.5 52.6 47 167
1,008 §5A-11502041617 Bali 2" #06004-010] Se6414 81.1 52,6 47 166
200 [SA-11504041G74 Ball 4" #06011-010§ U2072 77.3 397 418 153
Heat Chemical Composition (5%)
Code C Mn Si S p Cr Ni Mo
0.08smaz mas L Smax 040ma; | .040mas 18-21 9-12 2.0-3.0
S6412 0.0614 | 0.8551 0.9618 | 0.0087 [ 0.0309 | 18.3219 | 9.0845 | 2.0623
Se413 | 0.0474 1.0291 0.5057 | 0.0075 | 0.0365 | [8.5048 | 9.2315 | 2.1905
Se414 | 0.0551 0.7778 | 0.4675 | 0.0070 | 0.0312 | 18.5001 | 9.2520 | 2.2071
v2071 | 0.0510 | 0.9200 0.438 .0088 0.034 18.55 9.31 2.13
12072 | 0.0554 0.972 0.6293 | 0.0128 | 0.0303 | 18.515 9.41 2.133
NOTE: CERTIFICATE ACCORDING TO EN 10204/3.1B
QUALITY CONTROL INSPECTOR MANAGER

bandy Yoh Gramd Haw

Cameron Approved §
8 By: laia Date:07/16/12 9:25
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CORPORATION
3 No, LRSS Chung Hwa Road See. 20 Chung Li Ciy 320, Taiwan R.O.C.
300 HEEEFRGEE 218 6 K3 Hi—RIE: 16879927
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Tel: (334341 325 Fax: +886-3-4341 525 F-muil: wonzone.aiwania msa.hinet.net

CERTIFICATE OF CHEMICAL ANALYSIS
AND MECHANICAL PROPERTIES

CERTIFICATE NO.

DATE:

120516- 2
16-May-12

To. COOPER CAMERON CANADA LTD.-NUTRON
2123-64 AVENUE. EDMONTON AB T6P 124, CANADA

INVOICE NO. WZ-120510A Your Order No. 4503305508
Material Specification: ASTM A351 CF8M Heat Treatment: Soletion Annealed
OTY [PART NAVE DRAWING No. et Code Mechanical Properties
T.S.(KS) V.S.(KSD) ELO.(%) HBW
70 min 30 min 30 min 140-237
7.560 |SA-11501041617 Ball 7/8" #06002-010] S6283 76.8 18.3 43.7 161
2,400 |SA-11501541617 Ball 1'A" #06003-010{ S6284 76.6 41.9 17 148
1,116 |SA-11502041617 Balt 2" #06004-010] S6285 79.6 9.8 46 165
500 {3A-11503041617 Ball 3" #06005-010] U2061 78.2 43.5 37.3 167
100 |5A-21504041220002 Ball 4" #06040-041} 56286 80.6 46.7 38.1 162
Heat Chemical Composition (2)
Code C Mn Si S P Cr Ni Mo
0.08max miix L. Smux 040mes | .040mu 18-21 9-12 2.0-3.0
86283 | 0.0556 | 0.8772 | 04386 | 0.0078 | 0.0361 | 18.53973 | 9.3425 | 2.1756
56284 0.059 1.900 0.487 0.0083 0,033 18.61 9.24 2.18
56285 | 0.0454 | 0.8824 | 0.4592 | 0.0076 | 0.0311 | 18.4314 | 9.3032 | 2.2185
L2061 | 6.0607 | 0.7500 1.1700 | 0.0066 3§ 0.0310 | 18.3667 | 9.1133 | 2.0400
56286 | L0610 | 0.7400 1.0700 | 0.0061 0.0230 | 18.2000 | 9.1900 | 2.0400
NOTE: CERTIFICATE ACCORDING TO EXN 10204/3.1B
QUALITY CONTROL INSPECTOR MANAGER
Ramdy Yoho Gramd Hau

Cameron Approved @
By: laia Date:05/26/12 12:36



B ¥ T ¢ A W’ x 4
ma‘;ﬂe} WON ZONE CORPORATION

3F Nu 185 Chung Hwa Road Sec. 2, Chung Ly Ciey 3200 Tadwan RO.C.
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CERTIFICATE OF CHEMICAL ANALYSIS CERTIFICATE NO. 120516- 1

AND MECHANICAL PROPERTIES DATE:

16-May-12

To, COOPER CAMERON CANADA LTD.-NUTRON
2125-64 AVENUE. EDMONTON AB TGP 1 24, CANADA

INVOICE NO, WZ-120516A Your Order No. 4503233955/244872/305508

MATERIAL SPECIFICATION: ASTM A-364 TYPE 630 HI1150D

Mechanical Properties

.g)ﬂ./ﬂ,ci{ib yvfu Grant Haw

Q'TY [PARTNAME DRAWING No. | Heat Code
Y.5.(KSD | T.S.88D | ELO.(%) HRC RA (%) l-1br (-75°1°)
105 min | 125 min | L6 min | 29-33 | 50 min 15 min
D.600 |SA-11301013617 Stem 7/8" #120002] R4701 142 146 20 32 72 1836/94/89
157 |5A-1 130201361 7005 Stem 2" #02123} DU 117 135 23 29 70 103/100/105
503 [AA-T1302013617005 Stem 2" #02123( DV 133 141 21 32 72 SY/50/50
12 |3A-11303013370003 Stem 3" #02124] DX 106 135 25 29 73 1211307815
42 |5A-11304013074005 Stem 4 #021251 DU 117 135 23 29 70 HO3/1M/ 105
060 |SA-11304MM 3074065 Stem 47 #02125] DP 141 146 20.0 32 71 118/108/109
240 [SA-11501513617 Ball 1'% #O6(H3] S6281 130 132 21.0 31 70 O8/79/05
72 |5A-113021H 3617 Ball 2" #O6004] S6282 131 141 20 31 70 J8/36/36
Hew Chemici] Composition (5¢)
Code C Mn Si S p Cr Ni Mo Cu Nb+Ta
0.07mux | LOmax | LOmax | .030max | .040max | 15-17.5 | 3.0-5.0 | G,5mas ¢ 3.0-5.0 |(L15-0.45
R4701 0,02 0.64 0.48 0.024 0.028 15.12 4.34 0.19 343 22
118 .01 163 0.50 0.028 (.028 15,21 4.22 h13 345 Hh23
Dy IRH) 0.63° .50 0.028 0.028 15.21 4.22 13 345 0.23
[EAN 042 0,63 046 0024 0.029 15,45 4.27 17 3.50 022
ne 002 Lo 44 0.020 0.027 15.09 4.34 .21 3.39 021
86281 003 .63 0.47 0.022 0.031 15.36 4.36 016 3.4 0.23
56282 .02 {L66 149 0.024 0.029 15.05 4.34 0.19 3.34 .20
Solution Treatment: 1900°F for 30 Min/Toch (Minimum of | Hour), Fast Air Cooling 1o below 90°F
Double Aged at T150°F for 4 hours minimum and cooled to below 90°F in air
Churpy Impact Test Specimens: 10%10%*55mm(Longitudinal)
NOTE: CERTIFICATE ACCORDING TO EN 10204/3.18
QUALITY CONTROL INSPECTOR MANAGER

Cameron Approved

) By lala Dale:05/28M2 12:35
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WON ZONE CORPORATION

AF No. 185 Chung Hwa Road Sec. 2. Chung Li City 320. Taiwan R.0.C.

o0 tvtr DO@O Y

Mo O! 100 D22156 310 ﬁE?%qjﬂEi:ﬁng%EEi“ 8 53348 H—iRaEE: 16870827
Tel: (0304341 325 Fax: +886-3-4341 325 E-mail: wonzone.taiwan(a msa.hinet.net

CERTIFICATE OF CHEMICAL ANALYSIS CERTIFICATE NO. 120808- 2
AND MECHANICAL PROPERTIES DATE: 8-Aug-12

To. CAMERON CANADA CORPORATION
3707-97th Street, EDMONTON, AB T6E 6J2, CANADA

INVOICE NO. WZ-120808A Your Order No. 43034 13884/417388/42131 2/446026

MATERIAL SPECIFICATION: ASTM A-364 TYPE 630 1H1 150D

Q'TY [PART NAME DRAWING No. | tteu e Mechanical Propertics
Y.5.(R3) T.5.(KS1) ELO.(%) RO Ry () f-Ihr (- 73"}
103 min | [25 min | 16 min 29~33 30 miin 15 min
(000 [3A-TT300513617 Stem 1727 RO2001] R4941 123 136 22 32 71 Y3/86/88
[0.240 |5A-113H013617 Stem /8" #020402] R4881 129 140 23 32 71 77/76/83
295 J3A-1L13N2013617005 Siem 2" H02123 DY 128 14} 13 32 13 83/84/32
365 |5A-11302013617005 Stem 2 #02123] DV 133 141 21 32 12 S9/51K506
24D [3A-1130308 3074 Stem 3 #02005) DX 16 135 35 29 73 121/130/115
200 |3A-TT304013074003 Stea 4 021251 DU 1y 135 23 29 70 103/100/105
528 §3A-11501583617 Ball 1% #06003{ S6341 124 140 22 32 70 77175177
FHeal Chemicid Composition ¢ )
Code C Mn Si S P Cr Ni Mo Cu Nb+Ta
0.07max | LOmax LOmax | H30mas ! .040max | 15-17.5 | 3.0-5.0 | 0 ax | 3.0-5.0 {10.15-4.45
R4941 | 1T .63 .43 h24 6B.028 [5.28 4.34 0.14 3.4 0.2
R48S81 0.n2 .67 .44 04021 0.028 15,41 4.14 017 3,35 0.22
nv L1 0.63 .50 0028 0028 15.21 4.22 013 343 nz3
DV 0.01 (Lol 0,50 f.024 hu28 15,21 4,22 13 3. 45 {hL23
DX 0.02 0.65 .46 00124 0.029 15.45 <4.27 0.17 350 rL22
DY i1 .65 4y 018 0.028 15.18 4.29 .23 3.46 0.22
S6541 0.02 0.62 043 0021 0.027 1525 +.23 0.22 3.4l 0.21
Solution Treatment: 14009F for 30 Min/lneh (Minimum af 1 Hour), Fast Air Cooling to below 90°F
Double Aged ot 1 150°F for 4 howrs minimum and cooled to below 90°F in air - .
Churpy Tmpact Test Specimens: 107 10%33mm(Longitudinal) ; ca'i“““’“ Approved D
NOTE: CERTIFICATE ACCORDING TO EN 10204/3.1B (LY a8 Dale 0002 1145
QUALITY CONTROL INSPECTOR MANAGER

Bandy Yeh, Grand Haw




@ cCAMERON
Material Test Report

Specification Notes:

Name Revision Grade Description Revision Year
ASTM A105/ASTM A350 GRLF2 Carban & Low-Alloy Steel Forgings 2011

Producl tnformation:
Item # |ProductCode Description HeatNumber [HeatCode |PO#

1 HA-1010101032400 |CAP,1" RP 4000 WOG FNPT, ASTM A105/LF2 |.795D546

Chemical informalion:

Iem# |C M P S S N o Mo Cu v CE Ch/hb (CQu+MNi | O+Mo
Min 0.6 015

Mac 023 L35 0035 (0035 |03 04 03 012 0.4 0.08 043 0.02 100 032
1 2 9 008 007 21 06 087 03 025 03 03899 |.012

Physical Informatjon:

Ttem # |Tensile (psi) | Yield (psi) Y% Elongation |Chamy fi-lb Charpy Temp | % Red of Area | Handness
(averageofa [{°F) (Brinedl)
set

M 70000 36000 2l 15 80 30 137

Mt 95000 50 187

1 76145 53664 x 177,186,183 |50 76 160

Additinnal Notes:

QUENCHING @920'C 2HRS @800'C 2HRS
TEMPERING @700'C 2HRS

We certity that the items referenced ” ft:': ' g
in this decument were manufacun el ’
anil tested in accoldance with Ouality Manager

Cameston Purchase Ordler
refuirements and E[110204 3.1 Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007



@ CAMERON
Material Test Report

Speciflicalion Notes:

Name Revision Grade Desciption Revision Year
ASTM A105/ASTM A350 GR LF2 Cameron Carbon & Low-Alloy Steel Forgings 2041

PFroducl Informaltian:
Item # [Product Code Description Heat Number [HeatCode |PO#

1 5A-10001032400 |BODY,7/8" 4000 WOG,ASTM A105/LF2 | 322607

Chemical Informalion:
Item# {C Mn P s

Min 0.6

N Cr Mo Qu v CE Ch/Nb |Cu+Ni | Or+Mo

Max 023 135 0035 (0035 04 03 012 04 0.08 043 002 100 032

NIEEE

1 2 83 027 01

Physical Infarmation:
Ttem# |Tensile (psi) |Yield (psi) % Elongation |Champy ft/lb E:th;rpyTemp % Red of Area |Hardness
L]

{Brincl)
Mn  |70000 36000 2 15 80 7] 137
Mz 95000 50 187

1 85281 64857 282 48, 57,57 S0 68.6

5

Additional Notes:

AUSTENITIZED @520°C 80 MIN OIl.QUENCHED
TEMPERED @520-704'C 30MIN/IN

Chemical Information Nobes:
1. RES 0.362

We certify that the items referencetl ,W i z ! g
in this document were mamrfactin el .

and tested in accol dance with R

Camei on Purchase Orilel Ouallty Manager

Fequir ements and EN10204 1.1 Cameron Canada

MTR Certificate Produced By MTRCreator.
Trace Applications Inc. www.TraceApps.com toll-free: 1.866.429.7007
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I'tem# A
t: ESL 3/4" CL 6000 FS
I[plng Products Ltd, - Rev'd By: SB A35D0-LF2 CL
eq #: S 12 - 1135 18
i .M.L. - INDUSTRIA MECCANICA LIGURE 5.P.A COMPANY WITH QUALITY
1 via Glancario Farlna, 25 - 16030 Casarza Ligure - GE - [TALY SYSTEM ISC 9001: 2008 CERTIFIED
Tel. +39 0185 487667 - Fax +30 0185 466510 - E-mall qualityiml@farinagroup.com . BY RINA
MATERIAL TEST DEPARTMENT CERT. N*23/91/5
| INSPECTION CERTIFICATE EN 10204:2004 7 3.1 Nr 22887 Pated 01022012
TRANS AM PIPING PRODUCTS LTD. Purchase Order Nr 3793
: ltem Nr 054
9335 Endeavor Driva 8.E. Packing List Nr og
Calgary, Alberta T3S 0A1 CA Invaica Nr 84
_é'_'-L\
Heat Codo Hoat Nr Quantity Description
ESL 33032 FITTING 90 ELB. THRD NPT 6M 3/4" A350/LF2 ,

N L £ p) - a A P
Element c/ s /S s / P/ c / N/ wma/ T cu/

ASTM A350 LF2 cl.1 (LADLE) ED . 0,010 0,018 0,120

Element

ASTM A380 LF2 cl.1 (LADLE

/ C.E. PRE

0,357 -

Tast spoclmon

ductlon of area
Sact. mm2 Lenght’ ‘

%

122,65 56,0

QUALITY CONTROL DEFT.

é’iﬁﬁsz mL o ()

INSPECTION AUTHORITY MANUFACTURER'S 5YMBOL

Page 7

Sfi:FlD 80 ELBOW



Phoenix * Capitol * Camco

Cap Products

Commanding a Higher Standardom I#(jernﬁed Mill Test Report

7/12/2012
Customer P.O. 5759170875 Heat No 8970G
MRC MIDFIELD Heat Code GZI
MIDFIELD SUPPLY ULC - Phoenix Ord_er # B6TRTI
1600, 101-6TH AVENUE SW Material ASTM A106-2011/ ASME SAI06-2010 Edition .~
CALGARY, AB T2P 3P4
Part Number Description /
15111506 1-1/2 X 3" XHSML BK STL NIPL
Chemical}’ropertiesl P p P p ) )
c/t mmAg p/1 s/T si/[ ca”f o] N7 CEq.Long |/~
0.1620 | 0.7000 | 0.0140 | 0.0040 | 0.2400 | 0.1800 | 0.0800 | 0.0600 03159 W/
Mo v 7l co Al Chb N Pb Sn Ta Ti
0.0240 | 0.0020 0.0230 | 0.0020 0.0130 0.0024

Additionz] Chemical Properties

Cr+ Cu+Ni
0.3200

Meckanical Properties

Tensile (PSI)| Yield-(PSI) Elong,}/’f- in2in, }] RofA HBEW | HBW2
712,295 | 47,845 737.2% 136 B

i

Charpy Minimum Impact - fi/lbs S COﬂformS W”.h ASME

Test1 | Test2 | Test3 | Average ec “ Pa r-t DY A oY

NA [ NA | NA | NA : A, 2010 eaiion,

2011a addends”

* Hydro test passed. at 2500 psi. DEC 1 02012

* Eddy Current test passed,
* Bend test passed,

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in

accordance with the methods prescribed in the governing specification and the results of such inspections and test conform with applicable
requirements.

We further centify this material was inspected with independent inspectors conforming to the requirements of EN10204 Section 3.1B.
Comments;

Meets Hardness Requirments of NACE MROI75/ISO 15156 latest editions. Meets ASME SA T‘@mde B Requirements. No weld

repair was performed on these products. This materinl was not exposed to Mercury or any other metal alloy that is liquid at ambient
temperatures during processing or while in our posession CapProducts. Ltd

25 Winnipeg St
Vanastra, ON NOM 1L0O



| v
INDUSTRIA MECCANICA LIGURE SPA

16030 CASARZA LIGURE - Genaya - fraly - Puzza Marco Cappellid - Tel. 0185467681 « Fax 0185465550 7 MATERIAL TEST DEPARTMENT  Thia carlificats has been gencrated by eamputer and need not ta be signed for validity according to DIN EH 10204 Paga 4 - 11

INSPECTION CERTIFICATE EN 10204:2004 /1.1 - TRANS AM PIPINE PRODUGTS LD, " Gemificats Nr 1725¢ Daled 1603200/
Invoize Nr 289 Dated 1200 20dr
COMPANY WITH QUALITY SYSTEM IS0 5d01-2000 233061 tndeavor v 5 F. Da). Nora Nr 454 Daled r200zen7

CERTIFED BY RINA LCalgary, Aiborta T2P 2G6

DESCRIPTION  DIM.ACC_TO | VISUAL & GINENS,

IHEATCGDE_' HEAT i ITEM hvouru'o' OUR REFERENCE Ivu.T\r |
! H

J L4

22455 1049

tClI- UE 795&2(“38—2620! -0001841-D47 |

{FITTING UNION FIF THRD NPT 3M 2 AlO5N

:8EE NOTE | SATISFACTORY

1" CL 6000 FS SCRD 90 ELBOW
A350-LF2 CL 1

REV'D BY
69

1161

i
i
73851 1059 CI-06 - 788 2006-26201-0001041-057 | FI‘ITING COUPLING THRD NPT 3M 3" A10SN +BEE NOTE | SATISFACTORY f

lGTa ' 73853 ]nz‘.—' {CI06 - ~ 799 2008-2E201-0001041-027 ' FITTING 90 ELB. THRD NPT 2/3M 1/8" A105N :SEENOTE | SATISFACTORY l
}'NT 1025445 1103 ICrog- 789, 2006.2E201-0001041-100 | i'FI'ITING ROUND H.PLUG THRD NPT 1/4” A105N 'SEE NOTE | SATISFACTORY |
| Has 177614 | 208 .c; 05 - 79%200&25201 -0001041.203 | (FITTING. TEE SW 3M 17 A350/LF2. | SEE NOTE ! SATISFACTORY !
!q;:o,_ ;73559 3216 ’CIDE 7992005-2&01-0301041-213- FITI'INGBD ELB-THRD NPT &M 1= A350/1E ESEE NOTE | SATISFACTORY ;
“{ Hag j77614 ;217 icros- 799‘2005—25201 0001041-214 ;Fn‘nNG TEE THRD NPT &M 1/2" A3s50/.F2 1 SEE NOTE ; SATISFACTORY |
iUEA !73413 224 im 08 - 739, 2006-26201-0001041-22 ; 'FHTI W6 A3501LF2 | SEE NOTE | SATISFACTORY _;
IHEATCOBE  HEAT | i MATERIAL i oV s | Mmc s% P'A%:ﬂﬂ [Nt j Mo% | T Dok | vm | wo% | mm A i CE% | OTHERELEMENTS |
luuq 22468 ;48 iASTM A105 i 0180 | 0280 | 0,850 0,017 uomi 0,050 | 0,080 | l 0,010 | 0,007 n,17nj 0.001 | 0,002 | 0,000 u,aazi 0,359 | l
i 73851 | osg |ASTM ATDS i 0200 ! 0170 j 1030 | 0024 [ 0,018 ! 0,120 l' 0,080 1 0.020 ; 0,008 | 0,250 | 0,003 * 0,001 0000 | 6,006 0,423
i GT3 73858 027  'ASTMAI105 : 01901 0,220 ; i 1,600 ouua. 0,015 | 0,120 j 0.050 | 0,010 0.019 | 0,150 { 0.020 ) 0,000 | 0,000 ; 0,023 0,400 !
i NT H 1ASTM A105 t 0215 ¢,150 | 0,615 | 0,003 {005 l 0,050 | 0,080 ! 0,010 ) G000 | 0,120 | 0.0t 0,002 { 0,000 0,000} 0,343 !
! Has5 ASTMA350 LF2 ! auﬁzt_m j/u 500 10021 I 0,012 1 /0,100 10,060 | ,0,010 : 005 { 0,190 l
fGZo PASTMAJSO'LF2 ol 1 “o.018% 7 ;120 nosn\/

20580,1704 1,050+F 0021

0,010,025, JH

001 ;6,001 ¢ 5000 | 0,012 | 0,389 | :
.0,001.47:0,000:}: 0,023 0,426 !

CTS

! HB5 JASTMAISOLFZ el * 0,980} D200 | 0,900 | 0,021 9012 | 0,700 | 0,060 | 0,010 | 0,005 001" 0,001 | 0,000 | pot2 0,369 | i
'JOBA ;ASTMAasnLFzm lgaesi Df70r 1010 | 0018 | 0014 ; o080 | 0040 | 0010 | 0005 0,150 E 00T ¢ { 0.000 | 0,000 | D022 0,394 ! I
IHEAY CODE! WEAT © TTEM i TESI trmchon | vims oy irenw.s | & -oul o Anea] | en3in | BN TEST [riaTTERes eaT] - MPAGY TEST - Jnm.srm: . _5 siare, [ vctoromt |
i ! H !nEﬂ owng ! LENGHE mm: m? i »a,:v.. Wz x| %re %3a ;. | o } TTPE teatomm | R 2 ' oa ;1:0 np | um.m_:-i_.n_x__"
[Uua 22489 49 (122651 5000 1 3090 | 5680 | 3io | 560 | 184, 00 | pg | gy ! 20 | 01 9! 8: 1 !  pg |
: {73851 058 | 12265 50,00 ;30 . 5220 ! 3ps : 540 15; 00 | 00 - KV i 20, g8} 108 w1 o
! GT3 '73B58 027 . 12265, 5000 @ 3750 | 540 | 3e,0 i 570 | 188 00 KV i 200 103; 106 101 1 00
'NT ‘025445 1103 13265 sp00 250 | 5100 :szn 560 -1545I 0o KV o 20. o7} 85 @i 1 oo !
iHes LTIBIA G206 12285 s000 | 090 |/ 5460 i /r 560 1661 500 | K . 46, &4 g0, 0 1 00
Y6207 73560 316 i vyap g5 1m0 0g s 09,044 " 5p4,0 ¢ 3001 B4 <16\ 0,0 Lo ViRV 4800850 601 600 1 0.0
. Hag (77814 1217 [ 12265) so00 . aoep i 5460 ¢ 0 560 66§ 00 | K 48! g4 eal 1 0.0
08A 73413 224 1 12265) S000 ¢ a30 | Se80 - g0 560 - 160-188! po ! K ; 46 54! 8: 1 . pgg
HEATCODE, HEAT : fEM | MATERIAL IN ACCORDANCE TO : HEAT TREATMENT ! FURNACE STEEL MitL | Oul:ﬂ
uu4 | 22469 j 049 | ASME SA ASTM A105.05 Nnrmallzedal 880°-920°G / Alr Cool {ELECTRIC FURNACE |LEAL SPA 1061270 |
{73851 -058  : ASME SAASTM A105.05 ,NormalizedalBBD'—QZO'CIAernnI IELECTRICFURNACE RIVAACCIAl [o51056
fGTB ‘73888 o2y ! ASME SA ASTM A105-05 | Normalized at 830°-820°C / Air Cogl {ELECTRIC FURNACE |[RIVAACCIA! |052042 !
PNT 1025445 | 103 i ASME SA ASTM A105.05 INnrmailzed at 880°-920°C / Afr Coal { ELECTRIC FURNACE j 1930575 |

| Hes V77614 | 206 i
i .Gzn% Ta569- " 2167+ [ASME SAASTMA50-04a Gr. LF2 611 <,
: HOS - 77614 3217

: (BA

i73413 224

ASME SA ASTM A350-04a Gr. LF2 cl.1

'ASME SA ASTM A350-04a Gr. LF2 ch1
'ASME SA ASTM A350-04a Gr, LF2 cl.1

INom-lahzed at 80u"c /7 Air Cool
~|Nomalizad at 800°C 7 Air Gog|
i Normatized al 800°C / Air Coal
H Nnrmahzed at 900°C IAtr Coal

|ELECTR|C FURNACE | {RIVAACCIAI  fo51377
l ELECTRIC FURNACE RIVA ACCIAl D51166
‘ELECTRIC FURNACE l RIVA ACCIAI 051377
{ELECTRIC FURNACE *RIVAACCIAI 081500

GZ0
r 5 7

TRANS AM PIPING PRODU

HEAT NUMBER
Shipment/Seq #

—_ . .
‘NOTES ASME B16.11/05 - ANSI B31 1/B31.3 - IML STD - ANSI Bi.1.B1822.

B INSPECTION AUTORITY
w NACE MRO175 IS0 15156/1 - MSS SP 83 - SUPPLIED MATERIAL MEETS,

QUALTTY CONTROL DEFARTMENT MANUFJ\CTURER’S SYMBOL MANLIFACTURER‘S SYMBOL -

FITHINGS IML STUDBOLTS @

= «conforms With ASME o

SPECIFICATIONS AND £.0. REQUIREMENTS

= BORIS FIZZOTT
Material Conforms

To Customer

- - - .///f?'
S:icgéia;.lgr.'s Sec Il, Part A, 2010 edition, ane A
Requirements

2011a addenda”

By Kasha at 10:13 am, Jul 25, 2013

[APPROVED }



kasha
2011a addenda

kasha
Approved

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Accepted

kasha
Customer Spec

kasha
Text Box
ENCANA


WESTBROOK MATERIAL TEST REPORT

Cr: Ni: Mo:
0.090 0.040 0.020

Hardness:
HRB 78

Sold To: MRC CANADA ULC Porchase Order:  $759181343 Printed: 10252012
Order No.: 545781 Order Date: 9/24/2012
Tine: ~DescripBon:
12 12X 54 S80 A234WPBN SP95 BARE CONC
SWG TBE
=2+ Specifications - Heat Code WI19545 ZZ: ssunss
A105/A1 -09, SA165, A234-07 WPRB, SA234 WPB, ASME B16.5,
B16.9, B16.11 mucwiss SP-25, SP-44, SP-79, SP-§3,
.95, API-605, A.W.W.A
ARTING mm: BAR/BILLET/FORGING
A234-07 WPBN, SA234 WPBN
Chemical Composition:
C: post Mn: P S: Si:
0.240 0.670 0.008 0.013 0.210
Cu: Ve Ch: CE.:
0.080 0.003 0.008 382
m Tgln?e(rlggf) el Elong(%) RA(%)
e : i : - Elong(%): :
75420 4133 2.5 62.50
Comments:

Hardness only to NACE MR-01-75/2009.
Normalized [600F for 10-15 minutes then stifl air cooled.
Cold drawn. Also meets MR-01-03/2010 and ISO 15156/2009,

Tine: Dmr?ﬂnn:
13 12 X 1/4 580 A4_20 WPL6 CONC SWG
= - £t J
. SA420 L&, ;

ekt Sonecifications ~ Heat Code
gm% 13165' Iﬁ'%oﬂss sr'z%‘%’ éAs AW.WA
STARTING MATERIAL: BAR T

Chemical Composition:
: post T /

C: Mn: P: S: S

0.190 v 0850 v~ vow” o2 0.260

Cu: V: / Al: Che C.E.:

0.250 0,029 0.002 0.001 392
Mechanical Properties:

Tensil

~

TGt T woaesy:  momen By

Impact Resglis:
Test Temp: Achieved Values:
-50F 16-14.5-10 FT/LBS
Comments:
Hardness only to NACE MR-01-75/2009.. "
Normalized,

Hot rolled. Also meets MR-01-03/2010 and 1SO 15156/2009.

“Conforms with ASME
Sec ll, Part A, 2010 edition,
2011a addenda” Y4

JUNG 3 2013

Cr: / Ni: '/ Mo: .~

0.150 0.120 0.020

Hardness:
BHN 156

MATERIAL CONFORMS
TO CUSTOMER
SPECIFICATIONS

AS PER P.O.

REQUIREMENTS

Date:

’ 'Namei__é,ﬂ_Qf_(_}‘r,BA——

EEVLELE



‘WESTBROOK - MATERIAL TEST REPOR’f

Sold To:  MRC CANADA ULC ' Purchase Order:  S759201569 * Printed: 3072013
Order No.: 558844 Orderllaﬁe 212013 - .
Line: iption: : ' -
33 2 X 3/4 580 A420 WPL6 CONC SWG TBE |
m: B 07 ] uméffsaﬁ Lode A105; smwl?m-wg’rn&;
'SAmerﬁ,m'S%'lwrn WPB, A8 ASMEBIG.S,
516.9 Blﬁ.ll, B"g‘% m.zn.‘;imsssr-zs’sr SP-79, . ‘
STAR GMATEm’AL BAR ‘
Chemical Compositions ' . ' ‘ ‘ ' . ‘ , ' ‘
G R M, P S - S o Ne. . M
0170 . 0700 - .-0OI8 - 00200 . 0250 ajoo. - 0070 . 0.030
Cu; . i . Al .. Ch: Ti: CE: L
o 0220 0.004 602 - 0.008 . 0.002 332
,'Mecnanical rties: im m %)f-.ﬁm/)@ _ -
BIPE) . Yie (PSII o ‘ : Hardness:
 Jo0op 42300 nog( s BHN 136
Impact Results: . . o
. Test Temp:~ - Achieved Values:
R . 161528 FT/LBS
‘Comments:
"o+ - - Hardness auly to NACE MR-01-75/2009
Normalize

Ao meels MR-OI 03/2010 and 150 15155/2909

342X Amwrmcozvcswn w’ L

"_*m*;as&mﬁmuuns-amcm ' ] o
4350/, M-owuso Al WPLG,
SA420 WPL6, WPB, WPB, A7 ASMEBIGS S
316.9, BIG.I],BIGE%BI.ZD MSSSP-ZS,SP SP-19, AR
MATEm’ALn S ey
'.Chemm:(:ommuon. B TR
o 01%0/ 0330/ "gszl - 'g?é‘; g‘ém
CCm S Vi AR (’fb.;/‘:l‘:" Sn
0000 T 0004 '_-0031 o \0001 , :,;;-0009
'MeehammlPro' rtles: -
. Tensa e(ﬁ): © . Yield ’, nog{%) _ }%):
- 70400 43700 . 335 69.50 -~
ImpactResultss . -
. TestTemp:s - . . .. AchievedValnes. Sl el
el SOFT T 20-20-3557‘/1.33 o
.Commenls. ' ' .  , B
Hardness only roNACEMR—OI 75&009 /
Normalize : R

" Also meets MR-OI-D3/2010 and 150 15156/2009

Conforms Wlth ASME
SecH PanA\2010edmof
2011a addenda

".

. suu 0 3 2013

e NE T -
0020 - 0010
e
00027 -

BHN 124 - =~

oo

BT E R




WESTBROOK MATERIAL TEST REPORT - p;ge g

P.O. Box 15614 . .
Houston, Tx 7 7220-5614 .

To: 000005 Mtscel!aneans Good Customer /

" Voice. 713 675 6438
Fax 7136759742

 Printed: 71772013 -

Descn hon- ‘
I X2 1/2580 4333 GR6 SMLS NPL
. IBE . . .
whikik- Specifications - Heat Code ~ H2220; ki

A540, A733, ASME B1.20, 1, MSS SP—ZS SP-95

A333/A333M-10 GR.6, SA333 GR.6, A420-10 WPL6, SA420 WPLG, .
START!NG MATERIAL PIPE & TUBE S

Chemlcal Composrtmn' '

Mn./ P:‘./i s: / "Si; /

Cr: .

’ - Niz _~ "Me:
G130 v~ 1050 7 0.007 0.003 0.240 L0.100. - - 0.090 0.046
Lu: .~ y: Ch: . C.E: : S S : : :
0240 - 0.002 0.001 358 L .

MecllumcalPrn ertles. o . R IR .
Ténsile(PSI) / Yield(P?y ' -Elon{jg(‘ - Hardness: Flattening: . Bend:
68269 - 45102 . 42.0 - HRB76 oK - . (#7.4

dro(PSI) . ‘ A G .

L2000 - '

ImpactResults. - - e . ‘ .

: Test Temp: * - "~ Achieved Values; . " Lateral Expansion: - % of Shear:

“30F" - 68-68-72LB/FT o130 i 90%

C ts:.. . '

omm.:fgrf?ness only io NACE MR-01-75/2009, / _
Normalized @ 900C - 5min. )
" Hot finished, ‘ ' ‘
Also meets MR 01 03/20] o ci ISO 15156/7009
g MATEF’#AL.CON-IT'@F-Q-MS-"
CGWO?’ ms Witn ASME |  TOCUSTOMER .. -
Soc il PartA, 2010 edition, . STgromons
90-;1q ’“ddm} d ! ASPEPPO :
t fﬂi c.l . REQUIREMENTS
- Name

- ,:‘.-‘_Date M

le certify only the chemiatr:y and physical reaults shown for the refereuced Heat Code as : ‘
‘urnished by the Producing Mill. The Description is the respongibility of the requesting party.
'his' document was electronically transmitted and i in acecordance with ENlOZOé 3.1 /DIN50049. 3.1B.
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00 FS SCRD 90 ELL

COMPANY WITH QUALITY
SYSTEM IS0 9001: 2008 CERTIFIED

. LMLL. - INDUSTRIA MECCANICA LIGURE 8.P.A
Vla Giancatio Fatina, 25 - 16030 Gasarza Ligure - GE - ITALY

Tal, +39 0185 467661 - Fax +39 0185 466510 - E-mail quality.Imi@farinagroup.com BY RINA
" MATERIAL TEST DEPARTMENT CERT, N"23/21/5
- INSPECTION CERTIFICATE EN 10204:2004 1 3.1 secee b Nro 22821 Dated  06.03.2012 J

TRANS AM PIPING PRODUCTS LTH. Purchase Ordar Nr 3830
item Nr o074
9335 Endeavor DOrive S.E. Packing List Nr 263
Calgary, Alberta T35 DA1 CA Involca Nr 237

Heat Code Heat Nr Quantity

TEHE7 i 74378 30,00

Element

ASTM A105 (LADLE)
Element
ASTM A105 {LADLE) 0,388 -
Test specimen Reduction of area
Sect. mm2  Lenght %
122,65 5

WPACT TEST.
1-Joule

S EURNACE

'MATERIAL CONFORMS °

TO CUSTOMER
SPECIFICATIONS
AS PER P.O.

REQUIREMENTS .

"Encana

R

QUALITY CONTROL DEPT. INSPECTION AUTHCRITY MANUFACTURER'S 5YMBOL

Page 42
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MATERIAL CONFORMS TO CUSTOMER SPECS

Petro Bakken SHELL CANADA

By ceris at 6:43:25 AM, 4/5/2012

INSPECTION CERTIFICATE EN 10204:2004 / 3.1

\ ol E ) oo TRANS AM PIFING PRODUCTS LTD. Gariil. N, 22235 Dated 30.00.2011
T P = MU Lz B GUMPANY WITH QUALITY SYSTEM IS0 2001-2008 Invalen Nr Dated
INDUSTRIA'MECCANICA LIGURESPA CERTIFIED BY RINA 9335 Endaavar Drive S.E. Bol. Nale Nr 1025 Daisd 30.00.2011

ey = Calgary, Atharta T35 0A1 cA
16030 CASARZA LIGURE- Ganova - ltaly - Via Glancarlo Faria 25 - TeL81B5.467661 - Fax 0185466510 - Email quality imli@farmas.com  MATERIAL TEST DEPARTMENT Paga26 - 53

BENAEN ST
m>._._m_u>n._.ow<

za:ﬂw_ﬁmn_ at mma- mnann .:B_. nno_

bm_sm m._m.._._ mn..umn_m abzm=>mgm,ma.uc .m ma ,_ewn : MSS SP25 mn.mncm .. zbnm MR o._.wm 150 ._mdmm mnhnnm. Z_an‘_sm ___.:_m mm. N:.:_ m:w_u_._mn Zb._.m.ms_...zmm.—.m mvmn_m_n.ﬁﬂozm >ZU uu O
REQUIREMENTS

.mu. EET ™ ST R N _"_j._zmuom_.m.mi.ug&,.... ‘>._omz o . e .m>.=mm>n._dm<

0022 0,130  DOG 0,001 2_8 onmm:__umm

>m._.g >._ s :Lﬂn:.mw

a2 enry ?ﬂ.&y
ﬁmmwn__._an.-.ﬂmunmzn:aza HE
.__MM.mm m_u.un

) ......_ﬂ.a.,_ﬁ.a o ._2 10 m.m 80 61 __ma . :.raﬂ

zn.::u__nnn at mma-.mmanﬂ i >_q,nou_

ASME B16.11 Ed.2008 - z_)om VMR c._qm _mD ._mdmm mn.mgw - Emm m_umm mn.mgu - anm MR _Znu mn. Mc._u_ - mc_u_u_u_mﬂ z_>._.mx—>_. ,amm._.m mmmn__..._n}._._ozm >z _....O.. mmnc:ﬂmz_mz._.m

"Conforms with ASME
Sec ll, Part A, 2010 edition”
Allce addendac

_3@\\4»@

NOTES QUALITY CONTRQE. DEPARTMENT INSPECTION AUTORITY MANUFACTURER'S SYMBOL

B et ML o B
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Material Conforms to Customer specs

ceris
shell Canada

ceris
Oval

ceris
Oval

ceris
Petro Bakken


T

== mg
- Co 9
T~

Sm =~

o Z
IPEK

~33c
-~ o
WO
M = —

DT es
bl [,

o R

(-

no~
-

- Rev'd By: SB
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3X1

FS HEX BUSHING A

105N

L.M.L. - INDUSTRIA MECCANICA LIGURE S.P.A, COMPANY WITH QUALITY
Vin Glancarlo Farlna, 25 - 16030 Casarza Ligure » GE - 1TALY SYSTEM ISO 9001: 2008 CERTIFIED
Tal, +38 0185 4676681 - Fax +39 0185 466510 - E-mall quality. mi@farinagroup.com BY RINA
- MATERIAL TEST DEPARTMENT CERT, N*23/84/S
| INSPECTION CERTIFICATE EN 10204:2004 f 3.1 Nr 23902 Gated  18.03.2013
TRANS AM PIPING PRODUCTS LTD. Purchass Order Nr Cl-13-188 C/O-1
Itam Nr 182
9335 Endeavar Drive S.E. Packing List Nr 345
Calgary, Alberla T3S DA1 CA tnvolce Nr 319
Heat Code Heat Nr Quantity Dascription
K207 32887 72,00 FITTING HEX BUSHING M/F 3/6M THRD NPT 3*x1" A105N
Elamant c,, s, m/ s/ P / )/ N/ Mo T -
ASTM A105 (LADLE]) 0,195 0,230 1,080 0,010 0,014 0,130 0,060 0.010 0,015 0,10
Elemunt v Nb N AL CE ./f-‘RE
ASTM A105 (LADLE) 0,005 0,004 - 0,026 0445 -
Test spacimen Shape Tensile Yold Strenght » 6,2%  Ye!d Stranpht >1% Elongation Reduction of area
Sect. mm2  Lenght mm 1=0-2=0] Nmm2 Nimm2 / N/mm2 % / %
122,65 50,00 1 5150 63,0 - 35,0 60,5
HARDNESS INPACT TEST
HBW TYPE Tast spoclimen T 1~foula 2-Joula 3-Joula
i 160,0 - 1670 KV 10x10mm -1 84 66 0
E—
ﬁaal troatmant |Num1allzad at 8B0%820'C / Afr Cool / | ELECTRIC FURNRCE\ ]

Dimension in accordance  |ASME B16.11 Ed.2011 - ANSHASME B1.20.1 Ed.1832 - MSS SP25 Ed.ibé)‘s - NACE MR 0175 ISQ 15156
£d.2008- NACE MR 0103 Ed, 2012 - SUPPLIED MATERIAL MEETS SPECIEICATIONS AND P.O.

REQUIREMENTS
[ASWE SA ASTMATOST1a_ ‘ |

|T\nutnrial In accordance

| Visual & Dimenglonal | SATISFACTORY | orgin | EUROPEAN UNION | Our Ref. 12013—2E201-0000185~D162J

Notas

= .5 Ao

MATERIAL GO LRiIS

i i TO CUSTOMER
Conforms with ASI\/_&E PO
Sec ll, Part A, 2010 edition, AS PER PO.
201 1 3 addenda?‘l,ﬂ 11 013 REQUIREMENTS
Name:E)nQ,cu"\O\.
QUALITY CONTROL DEPT. INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
Boris Firzolt

Y ML o (5

Page 78



— Phoenix * Capitol * Camco

L Cap Products
B ting ¢ Higher Standard | Certified Mill Test REEﬂ'l't I
114572012
Customer P.O.  &750 18665 _Heat No 12893 P
MRC CAMADA ULC [Heat Code KD |
7072 - 112 AVE SE Phoenix Order # 895928
CALGARY, AR T2C 4Z1 Material  ASTM A333 GRS 201 1/ASME 5A333 GRE 2010 Edition
Part Number Description
15111006LT o 1X 3" XHSML BLK NIPL A333 GRS

Chemical P'lypuﬂu!.- o Vi

C of Muv] P 57| s | cCu Cr Ni C Eq. Long
0.1600 | 0.5300 | 0.0040 | 0.0080 | 0.2500 | 0.1800 | 0.0300 | 0.0500 02700
Mo W Ca Al Ch N Fh Sn Ta Ti
0.0000 | 0.0060 0.0000

Additional Chemleal Properiies

Cr + Cu + Ni
—  ozo0 |
Mechanieal Properties
Tensile (PSD)| Yield (PST) | Elong. % in2in. | Rofa | HBW | HEW2
67,140 X 50610 2090% &
Charpy Minimum Impact - ftlbs 2
Test1 | Test2 | Test3 | Average “Conforms with HSME
23 iy a7 2533 S&C H Ijal_t .IE". ECI’TGEdl'['uUﬂ.
* Hydro test passed. at 2500 psi. 2011a addenda
* Eddy Current test passed ﬂﬂ-"#—("?f;{ﬂ? )ﬂrjwit'

This maserial meets e requiremeats of the governing specifications We certify that the above material has been inspected and tested in
wccordance with the methods prescribed in the governing specification and the results of such inspections and test sonform with applicable
requirements.
We further certify this material was inspected with independent inspectors conforming to the requirements of ENI0O204 Section 3. 15,
Comments
Flattening test passed,
Chaspy ¥ Impact Tested at -23° C. Specimen size- [0x 3,33 mm.
Meets Hardoess Requirments of MACE MRO1 75150 15156 Jatest editions. No weld repair was performed on these products. This
material was not exposed to Mercury or any other metal alloy that is Hoguid at mlaiﬂ:mfﬂa processing or while in our
P 25 Winnipeg 5

Vanastra, OM NOM 110



Phoenix * Capitol * Camco

Cap Products

Commanding a Higher Standardm I_ Certified Mill Test Report I

1/4/2013

Customer P.O. 5759195342 Hl—h:aé Pilo I2{2&93/
[oH] ode f E

MRC CANADA ULC V4 Phoenix Order # 909140

7072 - 112 AVE SE

CALGARY, AB T2C 4Z1 Material ASTM A333 GR6 2011/ASME SA333 GR6 2010 Editien

Part Number Description /
15111016LT 1 X 8" XHSML BLK NIPL A333-GR6
Chemical Properties
cv] mm/| p/] s/ si Cu Cr Ni C Eq. Long
0.1600 [ 0.5300 | 0.0140 | 0.0080 | 0.2500 | 0.1800 | 0.0300 § 0.0500 02709 -~
Mo v Co Al Cb N Pb Sn Ta Ti
0.0000 | 0.0060 0.0000

Additional Chemical Properties

Cr+Cu+Ni
0.2600
Mechanical Properties
Tensile (PSD)] Yield (PS)| Elong. % in2in, | Rofa | HBW [ HBW2 MATERIAL CONFORMS
67,140 /] 50,610 29.0% v/ TO CUSTOMER
SPECIFICATIONS
AS PER PO.
Charpy Minimum Impact - fi/lbs REQUIREMENTS
Testl | Test2 | Test3 | Average i ; .
23 | 26 | 27 | 2533 “Conforms with ASME (/) Neme:
* Hydro test passed. at 2500 psi. SeC ”’ Part A’ 201 O e:jlt[on’ Date: __ JUN2_4 2013
* Eddy Current test passed. 20 1 1 a add enda JUN2 42013

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in
accordance with the methods prescribed in the governing specification and the results of such inspections and test conform with applicable
requirements,

We further certify this material was inspected with independent inspectors conforming to the requirements of EN10204 Section 3.1B,
Comments:

Flattening test passed, .

Charpy V Impact Tested at-53° ¢/ Specimen size - 10 x 3.33 mm.

Meets Hardness Requirments ACE MRO175/ISO 15156 latest editions. No weld repair was performed on these products  This
material was not exposed to Mercury or any other metal alloy that is liquid at arnbiigatl t&ﬁpgxamr duﬁ{n&_pmcessing or while in our

ossession ucts,
P ) 25 Winnipeg St

Vanastra, ON NOM 1L0



404 lteme 3
mbar: L3z 3/4® CL BOCO FS SCRO
m Plping Products Lid. - Rev'd By: BB A3SD.LE2 EL 1
ti%eaq #: % 12 1011 |
&
LML - INDUSTRIA MECCANICA LIGURE 5P0 COMPAHY WITH QUALITY
Vg Gdsnesrdo Furina, 39 - 10830 Casares Liguss - GE « TALY BYSTEM 150 Bidi: 708 CERTFIED
Tal. 439 0185 467861 - Fax +33 0185 466519 - E-mall qualisy I=i@farinagraup.oom BY RIMA
WATERIAL TEST DEPARTMENT CERT. N XIS

| INSPECTION CERTIFICATE EN 10204: 2804 | 1.1 ]_u- IGO1  Dased ﬂ.l!.amJ

TRANS AM FIPING PRODUCTS LTD.

Porehass Crder Hr 840
Hmm Mr oar
RIS Encamens Driva .6, Packieg List Kr 1508
Caigery, Abars T35 041 CA [ — 132
_}Hiﬁf FHaul Hr Cuantity |/ Deseslption ;/
L ADAEM | FITTING LION FIF THRD NPT 86 50" AJSOILFZ
Elarreat & 8i Mn 8 P [ HI ™™ T Cu
ASTM A3S0 LF2 of 1 {LADLE) mevf mpt'(n.mv{n.uu fqm;fﬂ.m S o - :un:'/
Elgmant W B N AL CE. PRE
RSTM A3 LF3 o1 [LADLE) n.nm..-";a.um - 00 E;H'lr- *‘th m/ -
Tast spacimen Fy— Terslle  Teld Polnd 30.3%  Yald Point >1% Elongeien  Reduction of arsd
Berimm? Lenghtmm 1= -2=0]  Mimed Wmm2 Wimm? " 5
12285 50,00 1 5150 u"" 0.0 .f/ - xp .// 8.0
HARDONESS MPACT TEST
e TVFE Test spacimen L+ {-Jodalomd R T T I-Joule iem3
1520« HO,0 WY 1detmm -10 45 ol 0
imnn-m [Femakand ot $HC 1 Rar Consl o | ELECTRIC E |
arilon In stoordance |G GPE] £d 2006 - ANSUASME 111.30,1 B4 192 - MES 5P20 Ed 200K - NACE Mt 0175 180 15156 ;
. " Ed 2009 - NACE W 0103 < 2000 - SUPFLIED MATERIAL MEETS SPECIFICATIONS AND PO,
REQUIREMENTE J
[ Material in sccordance  [ASME SA ASTW AJSOO7 GrLFZ el |/ |
[ Visust & Dimensionst | BATIEFACTORY T ongn  Jeurcee [ ourmet [iizizs |
Notes  —
3 C}ﬂnfmrma with ASME "IATERIAL CONFORMS
2Cc

TO CUSTOMER

l, Part A 201

0 edition
20115 addenda” :

ot /ot o Naada

SPECIFICATIONS
A5 PER PO,
REQUIREMENTS

Mame ,fi M#&"—

LA

GLIALITY CONTROL DEFT.
oy Ferram

Bores e

Faga 48



1

Item#

P.O.# 70279899

6000 FS SCRD UNION

A350-LF2

1ll

-+

HEAT NUMBER

LG0Y9
TRANS AM PIPING PRODUCTS

Shipment/Seq #

REV'D BY

JQQ LM.L.

INDUSTRIA MECCANICA LIGURE SPA

INSPECTIGN CER;ITFIGATE EN 10204;2004 1 2.1

* LOMPARY WITH QUALITY SYRTE 150 9005-2000

| 7625 - 4410 Sireet SE
CERTIFIED BY RINA ; Calgery, Alneets T26 4EB

{ TRANS AM FIPING PRODUCTS LTD,

cA

¢ Certificale Nr 1505t

Invelca Nr 1425
Qal, Halo K¢ 2710

ot

“2v 33003
141 12 2005
1812205

Daled
Datod
Dated

'NOTES ASME B16.17/M1 - BS. 3799 ANE]831,7/831.3 - IML STD - ANSI

' INSPECTION AUTORITY

-QUALITY GONTHOL DEPARTMENT. MAHUFACTUREY!’S SYMBOL MANUFACTURER'S SYMBOL ;

16330 CASARZA LISURE - Genova - llaly « Pzes Marco Cappetll 4 - ToLtr1B3,457807 - Fax 0185.408510 / MATERIAL TEST DEPARTMENT . This has bean g by o and naed not 10 bie signed far validity accormding 1o DM EX 10264 Pagu
Quen'rcquj_fEAT !"mem T yourro,) ouRREFERENCE | QT | DESCRIPTION DIM. AGC.TD | VISUAL & DIMENS, |
tGZ1  '73856  joD1 | GL0S-BY3 [20052E201.0001313.007 | ' EFITTING 50 ELB. THRD NPT 273t 114™ AT05N SEENDTE . SATISFACTORY |
! DIF | 75751 iotm } €1-05-813 {2005.2E201.0001313-018 | " FITTING GROSS THRD NPT 2M2° A105N {SEE NOTE | SATISFACTORY !
l Tty . 71804 ;'uza {clos-813 ‘nuus.zezm-unm:n:-uzai T FITTING TEE THRD NPT 243M 1/4* A1058 SEENOTE ! BATISFACTORY |
: F74373 i120 i Cl-05-813 {2005-26201-0001313-120 'iF|T\‘ING 45 ELB, SW 3M 1" A350/LF2 SEENOTE ; SATISFACTORY °

$73051 113 | C1-05-B13 12005-2E201-0001313-121 : 1 FITTING TEE SW 3M 1* A3501F2 SEE NOTE i SATISFACTORY !
;70313 129 |{CI-05-893 !2006.26201-0001313.126 | P FITTING TEE THRD NPT 6M 1/2° A3S0/LF2 SEENOTE | SATISFACTORY
77601 ;128 | CI-05-613 [2005.2E201-0004313.120 ‘]FITTING TEE THRO NPT 6M 1/2° A3SO/LF2 - {SEENOTE : SATISFAGTORY |
177586 131 ; CI-D5-813 | 2005-2E201-0004313.131 'FITTING UNION FiF THRD NPT 6M 1" AJSO/F2 -r‘.‘_;{m iSEE NOTE | EATISFAGTORY |
'HEATCODE; HEAT | IYEWM | MATERIAL | C% i st L LU | Po ole 0o Dwen | v feww Town D MY i Am ‘IC.E.'.G . OTHER ELEMENTS |
f ezt 173858 001  ASTMAIOS . 0180 | 6,220 000 . 00081 0,015 j 0120 | 0,030 ! 0,010 | 0019 § 0,150 - 0,020 | ouun_! o000 . 0.023 1 0400 ] X
: OIF 175751 {019 [ASTMA10S I'p1o0! o1g0 | 0930 l 0012 0,047 ; 0,000 ! o080 | o010 | poost o200 i o010 | o000 | g,000 i 0,011 0,384 * 1
vt ;74BB4 038 .ASTMA1DS , 085 0980 | 0910 | 0005 | 0012° 0080 0,070 . 0010 ! 0015 ! 0,180 ;0,021 ¢ ounn 0,000 ; 0,020, 0,378 i
Hicr 74373 1120 ASTMA3SOLF2cl1  } 0,190 | 0230 | 0,920 | aots ! opr3 | o4z ¢ ooso ; 001D 0,014 | 0230 ] 0,002 © 0,000 | 0,000 * 0,005 0,380 :
i H46 173051 o121 CASTMAISOLF2cl1 , 0,200 | 0,170 | 1,030 : 0,024 | 0,018 { 0,120 ! 0,080 | u.nzui 0,008 | 0,250 ¢ 0,003 l 0,601 l 0,000, 0,001 0423 | .
: H11 70313 1428 ASTMA3SOLFZcll ;i 018D . 0,270 0,950 | unz1 | D916 0520 CIUED 0,010 | 0,000 | 0,240 | 0,002 | 0,00 | 0,000 0,000 0,365 !
! zE3 77501 i128  :ASTMA3SOLFZcld | 9175 0,180 | 1,360 ! 0,014, 0,015} 0,140 ¢ Q06D . 0010 ! 0016 0 0.200 | 0,024 | G000 ; g.o00 ¢ p025. 0,410 . - :
JLE08 '77SB6 [131 (ASTMAISOLFZGY | 01301/6 250 0, 910ﬂum\/u n13\1fu1nu 0,070 pn’hmﬁoza u,19n‘/‘u,uzs nnw/m 000 ° 0,024} 0,386 &, e i
‘HEATCODE  HEAT | Tr2m TESTHRECAEN | VIELD ROWT TRLTA mu.sa.e:mzmmrI B e, W pEeTEST §mrrsmmmsr| 'mpmma_-,;.mumm [ amre i roir ;
| _; . _iBeCT.wuz ! LENGHTmM' Heml ver N ez Ham - Tie H . L TYMEdNem ;e L 1 ! 3 i ,1-:: Eal= I Tz 2ebwt
<72 ;73650 1001 ;2265 5000 § 3&00 ¢ §250 ¢ a3p0 | 530 . 1E0-88' 00 00 kv : 30 168 18 101' 1 0.8 ;
, DIF ‘75751 018 1122650 Soud . 3300 | &3m0 ! aap 60,0 163 - 165 00 i 00 KV . 301 106, t00" sgi 9 00 i
T 74884 1026 ! 12265. SO000 - 3200 5150 ° 30 & 550 152 - 158 oo ! 60 3 KY | 20 108, 105; 1w, A 0o

Gz 74379 120 . 1Z265° 5000 ' 3250 , 5200 |, 340 ! 540 i52-160° 00 00 -+ KV | 4B, 6B BB B2 1 oo
" H4g 7385¢ 121, 12265 5000 . 3610 . 5480 : 320 54,0 160 - 166 00 . 0.0 v -46 ; 64 5B; 57 1 oo
S H11 70313 . 120 122680 §0.60 ' 364,0 52,8 HO ¢ 56,0 160+ 168 ; uo' I oo KV 46 ' ‘64 60! BO' § Y I
| 2E2 770 ‘120 12255 5000 ; 3560 533,0 34,0 560 . 160-166 | BO i KV . 46 . 54 6O0° &0; 1 o8 ¢

:; 'LBmR 77588 M G " 5000 ' 3180 / 5100‘,/ 328 \/ §71  1s0- 153!/ uu B0 . KV | 46: 4Bj 520 51 1 0o . F
HEATCODE  HEAT | MEM | MATERIAL IN ACCORDANCE 70 ! HEATTHEATMENT i FURNACE STEELBHL | OurReL.
GZ1 {73858 001 | ASME SA ASTM A105-03 ‘Nurma]zed al B80°-920°C / Alr Coot "ELECTRIC FURNACE ~RIVA ACCIAI 052081 .
g ‘oF 75751 8 ; ASME 5A ASTM A105-03 i Normatized 2t 880°-820°C 1 Alr Coot -ELECTRIC FURNACE ‘052088
~ , Tt ;74884 026 | ASME SA ASTMA108-03 ! Noymislized at BRO™-520°C / Alr Coal :ELEGTRIC FURNACE :RIVAACCIAl 052062
— T GZ 74378 120 | ASME SA ASTM A350-04a Gr, LFZ cl.1 i Nommatlized at 500"C / Alr Coal |ELEGTR|C FURNACE [RIVAACCIAI 051107 ,
- Has $73B51 1421 | ASME SA ASTM A3S50-04a Gr. LF2 ol { Narmalized at 800°C / Air Cool 'ELECTRIC FURNAGE | RIVA ACCIA] i
: : H1i - 7033 123 . ASME SA ASTM A350-04a Gr. LF2 cl.1 sMormalized al 800°C / Air Cool : ELECTRIC FURNACE !RIVAACCIAl (041369 ¢
A " ZE2 ; T75M 128 ASME SA ASTM A350-04a Gr, LF2 cl.] -Nommalized af 300°C / Alr Coof P - ELECTRIC FURNACE :RIVAACGIAI 021318 °
 Le0a ' 77508 131 ASME 5A ASTM A350-04a Gr. LF2 cl. 1&" ‘Normatized at 800°C / Air Caal .+ -Pvf?ﬁ‘ ELECTRIC FURNACE RIVA ACCIAl  D52025 .
/7]

v B81.1-B18,2.2 - NACE MRO175 IS
SPECIFICATIONS AND P.0. REQ

—~—sCriforms wnt@ﬁSME-.__ L
Sec II, Part A, 2010 edition,

20“‘11a gddanda’

-

RN

AS@RQ‘G'&

16156/ - SUPPLIED MATERIAL MEETS - . |
EMENTS -

i

BORIS FIEZZOTTI

Conforms s with ASME™
- Secll, Part A, 2010 edttion

‘ff_p\—élo 90\\@?“

FITTINGS

APPROVED

[ML | By Kasha at:10:24 am,.Jul 25, 2013

To Customer
Specifications

—F

-~-—e---— Material Conforms

ENCANA

As Per P.O.
Requirements



kasha
Customer Spec
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r B LWL el =3 SCRD UM ON
Producis Lid - Rewv'd By 3B AZS¢-LF2 ©
S 12 P01t it ’ a0 2 Eb
LidL. -WDUSTRIA MECCANICA LIGURE 5.P.A. v’ COMPANY WITH QUALITY
- ¥ia Giancario Fariaa, 235 - 16030 Casarza Ligure - GE - ITALY SYSTE ISQ 9001: 2008 CERTIFIED
Tel. +30 0185 45?651 Fax +39 0185 486510 - E-mail qualityimi@farinagroup.com : oY RINA
MATERIAL TEST DEPARTMENT CERT. N 2319115
INSPECTION CERTIFICATE EM 10204:2004 f 3.1 Wr 22803 Dated 23122011
TRANS AN PIPING PRODUGTS LTD. Purchase Order Nr 3840
item Ny oeg
9335 Enceavor Lirive S.E. Packing List Wr 1508
Calgary, Alberla T35 041 ChA Invaice Nr 1312
Heat Code Heat Wr Quantity Descriplion
L2y 7831 FITTING UNIORN F/F THRD NPT &id 17 AJSOILF2
Elzment . C 'si Mn s P Cr i . iie Ti Cu
ASTh AZS0 LE2 ¢11 (LADLE) a, 190 Cl 230 1,090 0,008 0,008 0,060 0,040 -- 0,018 0,120
Elemont v Mk [ AL CE. PRE
ASTH AZS0 LF2 el (LADLE) 0,024 0.003 0,023 0,388
\/ i
Test spacimen Shape Tensila Yeld Point »0,2%  Yeld Point =1% Elongation Redugtion of arsa
Fect,mimz  Lenghl mm =0 .-2=10 Mfmm2 Nimm2 Himm2 % %
i22.65 50,00 1 526,0 3310 - 330 540
el b v
HARDMESS IMPACT TEST
HEW TVPE Test specimen < 1-doulelcm2 2-Joulefein2 3-Joule femz
153,0 - 181.0 e KV 101 Brm -4 53 35 S5

Heat reatmant |Normaiized al 800°C I Air Cool

_____ -J~E' ECTRIC FURMACE |

Dimensian in accordance

Ed1.2009 - NACE MR 0102 Ed. 2010 - BUPPLIED h.-‘l!ﬁ ERIAL MEETS
REQUIREMENTS

5SS SPE3 Ed. 2006 - ANSIWASME B1.20.1 Ed.1292 - MSS SP25 Ed.2008 - NACE MR 0475 !80)15156

ECIFICATIONS ANG-P.C.

[ Material in accordance  [ASME SA ASTM AJS0-07 Gr. LF2¢l) 2 — /

| Visual & Dimensionatl |SATISFACTORY Grigin 'EUROPE

| OurRef. 102080 !

Floles

MATERIAL CON FORMS

REQUIRENMENTS

Mama: &LL‘&Q& ’< ,(,/(\{ g}f
+L g

Cate

. (‘;Of”u 3
. rr’;,)v ‘21(

TOCUSTOMER
SPECIFICATIONS
AS PER RO,

Sl

QUALITY COMTROL DEPT, INSPECTION AUTHORITY .

Boris Fizzott

%.7»«-‘ = {)}lf _J,C{L-

MANUFACTURER'S SYMBOL

ML o @

Page 123



CERTIFIED Mil.L TEST REPORT

. ) LOG NG, F00000000022659 Page 2 of 3
) . The Best Value - . BONNEY FORGE CORPORATION
Price, QMEW,‘.’: Service P.O.BOX 330 - 144986 CROGHAN PIKE » MOUNT UNION, PA 17066-0330
All The Time. {814) 542-2645 + (BOQ) 345-7546 » FAX (814) 542.4906
wvw boanayforge.com
CUSTOMER: MRC MIDFIELD DATE 12/13/2011
CUSTOMER BONNEY ORDER NO. BOG01 0384
ORDER NO.: $759140173 ' o e e
Sontnrmis with AS T O
SHIP TO: MRC MIDFIELD ST W AV _ g

502-25 AVENUE
NISKU AB T9E 0K6

..
,,%9 MIAE 3/4 3000 LF2 UNAR T _ SA/A3S50 LF2 CLI
CH1203 NUT AlD.026 CC.190 Co0.000 Cro0.080 Cu0,130 “Mn 1.010% Mo 0.030  Nb 0.001
Ni 0.080 vP 0.8120-S 0.0205j 0.240+V 6.004 +~
CE(Long Formula) = 0.40
TIS(PSI) 73,750 Y/S(PS1349,375 _EL(%) 33.95_ RA(%) 64.90
Brineil W 132 BHN 135BHN
Charpy S50 F 34741742 {Ft-Lbs)
Average 45,70
4340 3/4 3000 LF2 UNAR T SA/A350 LF2 CLi
IC11803 NUT Al 0.627 CO0.195 Co0.000 Cr0.150 Cu0.160 Mn0.970 Mo 0.030 N 0.008
NbO.0OL Ni0.120 P0.0I12 S0.021 S§i0.250 V0.002
CE{Long Formula) = 04i
TIS(PS1) 76,250 Y/S(PSI} 48,125  EL(%} 32.00  RA(%) 64.90
Brinelt 137 BHN 137 BHN
Charpy -50 F 13/68/64  (Ft-Lbs)
Average  68.30
38 42 4945 1172 3M LF2 UNAR T SA/A350 LF2 CLI
BC118472 MALE AP0.028 C0.200 Co00.003 Cr0.040 Cu0.100 Mn 1930 Mo 0.010 NG.005
Mb0OI4 Ni0.050 PO0.007 S0.021 Si0200 V0.003
CE(Long Fonnula) = 0.39
T/S(PS1} 76,250 VIS(PSI) 52,500 EL{%) 3390  RA(%) 65.40
Brinell 135 BHN 135 BHN
Charpy -50F 36/50/52  (Fu-Lbs)

Average  46.00

We cartify that the data on this sheel Is a trie copy taken from our records of matarial

furnished us by the production mill, or as obtained by additional 1aboralory chacks. m 7
eg
by el

Meloney Spechi
CMTR: REVZ QUALITY PROCESS MANAGER




4]
i
pRIE
=i
i
i
&

J

MELL TEST REPORT

o . LOG NO.  FOG000000022659 Page 3 of 3

> T hﬁ Best V_zahie - BONNEY FORGE CORPORATION

> Price, Quality, Service £.0. BOX 330 - 14495 CROGHAN PIKE - MOUNT UNION, PA 17068-0330
_____ 7 All The Time. {B14) 542-2545 + (BOO) 345-7546 + FAX (814) 542-4906

www.honneyforge.com

CUSTOMER: MRC MIDFIELD DATE 12132011

CUSTOMER SBONNEY ORDER N{O. BO00110384
CRDER NOD.: 5759140173

SHIP TO: MRC MIDFIELD
502-25 AVENUE
NISKU AB T9E DK6
Canada

. THE FITTINGS SUPPLIED ARI: iN ACCORDANCE WITH ?URCHASE ORDER
SPECIFICATIONS.

2. CERTIFYING TO ASTM A350 LF2 07 REVISION.

3. THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2
BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2.

4. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES
FAHRENHEIT IN ACCORDANCE WITH A350-LF2,

5. THE MATERIAL SUPPLIED AS A350 LF2 CLI MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND
NACE MROI75/150 15156-2.

6. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM A350
HEAT TREATING REQUIREMENTS.

7. THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. {(EURCPEAN STANDARD)

8. THE MATERIAL SUPPLIED {DENTIFIED AS SA/A105-QT WAS QUENCHED AND TEMPERED
IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

9. THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%} STRENGTH ARE IN
REPORTED IN PSL.

1. ELONGATION TEST RESULTS ARE GBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We canify Ihal the data on this sheat s a true copy taken from our records of maleral
iurntshad us by the produciion mill, or as obtained by additional laboratory checks. MH..

by

o Bppeckit

Meloney Specht
CMTR: REVZ QUALITY PROCESS MANAGER




The Best Value -

Price, Quality, Service

All The Time.

CERTIFIED MILL TEST REPORT

LOG NO.

F00000000040239

BONNEY FORGE CORPORATION

(814) 542.2545 - (B00) 345-7546 « FAX (814) 5424906
www,bonneyforge.com

Pape 16 of 31

P.0. BOX 330 + 14455 CROGHAN PIKE « MOUNT UNION, PA 17066-0330

18C12943

18C12943

18C12952

CUSTOMER: MRC CANADA ULC

CUSTOMER
ORDER NO.: 5759202673

SHIP TO: MRC CANADA ULC
502-25 AVENUE
NISKU AB T9E 0K6
Canada

MIAQ
NUT

MATERIAL CONFORMS
TO CUSTOMER
79SPECIFIQATIONS 4861

18C12952 ASPERPO. MALE

REQUIREMENTS

Elana
Date: JuL 0 B 2013

Name:

4801
FEMALE

-BRCH 759

DATE 2/20/2013
BONNEY ORDER NO. B000139083

‘Conforms with ASME

Sec II, Part A, 2010 editior§

20 l'la addenda”

JUL 0 8 2013

*GRADE OR SPECIFICATION NO. .

: :CHEMICAL ANALYSIS -PHYSICAL: PRDPERTIES REMARKS

1/2 6000 A105N UNART

SA/AT05N

Al10.019 C0200 Co0.004 Cr0.030 Cu0.110 Mn1.010 Mo 0.010 N0.005
Nb 0014 Ni0.040 P0.006 S0.019 Si0220 V0.003

CE(Long Formula) = 0.39
T/S(PSI) 72,500 Y/S(PSI) 50,000 EL(%} 33.65 RA(%) 63.50
Brinell 132 BHN 135 BHN

1/2 6000 A105N UNAR T /

A10.022 C0.210° Co0.000 Cr0.140 CuUlSO‘/Mn097{) Mo 0.030

SA/A105N /

Ve

Ni 0.0907P 0.017 /S 0.025/5i 02307V 0.003

CE(Long Formulg) = 0.42 ’
T/S(PSI) 75,511 ( Y/S(PSI) 50,397/EL %) 33.25 '/ RA(%) 56.87
Brinell 137 BHN 137 BHN
3/4 6000 AIOSN UNART SA/ATO5N

/ Nb 0.000-

Al0.020 C0.200 Co0003 Cr0.040 Cu0.120 Mn 1.040 Mo 0.010 N 0.005
Nb0.014 Ni10.030 P0.008 §0.019 Si0.200 V0.004

CE(Long Formula) = 0.39
T/S(PSI) 73,750  Y/S(P5I) 52,500 EL(%) 33.25 RA(%) 65.85
Brinell 139 BHN 137 BHN
3/4 6000 AIOSN UNAR T SA/ATOSN

Al0.018 C0210 Cb0.000 Co0.002 Cr0.030 Cud.070 Mn 1.050 Mo 0.010
Nb0.014 Ni0.036 P0.008 S0.019 8i0.190 V0.003

CE(Long Formula) = 0.40
T/S(PSI) 74,375  Y/8(PSI) 52,500 EL(%) 34.50 RA(%6) 63.25
Brinell 135 BHN 135 BHN

We certify that the data on this sheel is a true copy taken from our records of material
fumished us by the production mlll, or as obtained by additional laboratory checks.

CMTR: REV2

by MWM

Meloney Specht
QUALITY PROCESS MANAGER

[P - -



: CERTIFIED MILL TEST REPORT

1

o Th LOG NO.  F00000000040239 Page 31 of 31
T ,e Best 'V.alue - BONNEY FORGE CORPORATION
Price, Quaht'y, Service P.0. BOX 330 + 14495 CROGHAN PIKE « MOUNT UNION, PA 17086-0330
All The Time, (814) 502-2545 - (800) 345-7546 = FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: MRC CANADA ULC DATE 02/20/2013
CUSTOMER BONNEY ORDER NO. B000139083

ORDER NO.: 5759202673

SHIP TO: MRC CANADA ULC - BRCH 759
502-25 AVENUE
NISKU AB T9E (K6
Canada

'GRADE OR SPECIFICATION NO,

-:CHEMICAL ANALYSIS ;- PHYS!CAL PROPERTIES REMARKS

10.

12,

13.

. THE FITT[NGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
SPECIFICATIONS.

. CERTIFYING TO ASTM A350 LF2 (7 REVISION.
. THE MATERIAL SUPPLIED IDENTIFIED AS A105N WAS NORMALIZED

IN ACCORDANCE WITH ASTM A105 HEAT TREATING REQUIREMENTS.

. THE MATERIAL SUPPLIED AS A105N MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND NACE

MRO175/180 15156-2.

. CERTIFYING ASTM A105-10/ ASME SA105-10 EDITION.,
. THE MATERIAL OF THE FITTINGS SUPPLIED IS ASTM A350-LF2

BUT MEETS THE REQUIREMENTS OF ASME SA350-LF2,

. THE CHARPY V-NOTCH IMPACT TEST WAS PERFORMED AT -50 DEGREES

FAHRENHEIT IN ACCORDANCE WITH A350-LF2,

. THE MATERIAL SUPPLIED AS A350 LF2 CL1 MEETS THE REQUIREMENTS OF BOTH NACE MRO103-2007 AND

NACE MROI175/1SO 15156-2.

. THE MATERIAL SUPPLIED WAS NORMALIZED IN ACCORDANCE WITH ASTM A350

HEAT TREATING REQUIREMENTS.

THE PRODUCT SUPPLIED WAS INSPECTED IN ACCORDANCE WITH EN 10204:2004
EDITION TYPE 3.1 INSPECTION DOCUMENT. (EUROPEAN STANDARD)

. THE MATERIAL SUPPLIED IDENTIFIED AS SA/A105-QT WAS QUENCHED AND TEMPERED

IN ACCORDANCE WITH ASTM Al105 HEAT TREATING REQUIREMENTS,

THE UNIT OF MEASURE FOR TENSILE AND YIELD (0.2%) STRENGTH ARE
REPORTED IN PSI,

ELONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPECIMEN,
2 INCH OR 50 MM GAGE LENGTH.

We certify that the data on this sheet is a true copy taken from our records of material

furnished us by the production mill, or as obtained by additional laboratary checks. m&& g ‘ (:t

Meloney Specht

CMTR: REV2 QUALITY PROCESS MANAGER

L ——
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Phoenix * Capitol * Cames
Cap Products

Commanding a Higher Standord.

Sertified Mill Test Report

12762011
Customer P.O. 5759 131470 _g@_@_;g_gfo

C MIDFIELD [Heat Code OD7 |
L’IFDF?;LDFSLI{]);:LY ULC Phoenix Order # 803593
1600, 101-6TH AVENUE SW Material ASTM Al06-2008 / ASME SA 106-2007 Editron, Ne Addenda
CALGARY, AB T2P 3P4
Part Number Description

15110303 aX 1-172" XHSML 8K STL NIPL

Chemical Properties

C Mn P S Si Cu Cr Ni ] T Eq. Long 7
0.1806 1 ¢.4800 | 0.0180 8 0.0230 025@_ 0.0200_ 00309 0.0200 ]_ 0.2797 I

Mo v Co Al Cb N Pb Sn Ta Ti )
0.0020 | 0.0030 j

Additional Chemieal Properties

| . Cr+Cua+Ni
] 0.0700
Mechanical Properties

Tensile (P81} Yield (PSI} | Elong. % in 2 in. RofA HBW | HBw?
74,500 52,000 31.0%

T v

Charpy Minimum Impact - ft/ibs
rTesl 1] Test2 } Test3 Averagil

| A N/A N/A N/A

* Hydro test passed. at 2500 psi.

* Bend test passed.

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in
accordance with the methods prescribed in the Bovemning speci

fication and the results of such inspections and test conform with applicable
requirements,

We further certify this materiaj was inspected with independent inspectors conformimg
Comments:

Mects Hardness Requirments of NACE MROI75 latest edition. Mee

ts ASME SA 106 Grade B Requirements. No weid Tepair was
performed on these products. This material was\eol exposed to Mer

cury or any other meta) alloy that is liquid at ambient temperatures

during pro essing or while in our posession %, CanProducts. Lied,
o g ; J 25 Winnipeg St
MATEE J@g«@tﬁ 5 o

<
- - Vv
’OCUSTOMER anastra, ON NOM (LG

SPECIFICATIONS -
AS PER PO, -

REQUJEEJ‘-«]ENTS

tame:{ E] _'%wi;.;f‘g_‘iw\u



Phoenix * Capitol * Camco

Cap Products

Commanding a Higher Standardem I._-.-Cll el rtified Mill Test Report l

2/1/2013
Customer P.O. 5759199466 Heat No 106473/
MRC CANADA ULC / Heat Code 0SO
7072 - 112 AVE SE ) Phoenix Order # 9]5.5.39
CALGARY, AB T2C 471 Material ASTM A333 GR6 2005/ASME SA333 GR6 2007 Edition, No
Part Number Description -
15111006LT 1 X 3" XHSML BLK NIPL A333 GRé -/
Chemical Properties P e
cv] Mo pS] sV si] cu Cr Ni C Eq. Long
0.1300 | 1.0500 | 0.0110 | 0.00%0 | 02500 | 0.2500 | 0.0800 | 0.1000 0.3533 v~
Mo A Co Al Cb N Ph Sn Ta Ti
0.0400 | 0.0050
Additional Chemical Properties
Cr+Cu+Ni
0.4300
MATERIAL CONFORMS
Mechanical Properties TO CUSTOMER
Tensjle (PSD | Yielg (PSI) | Elong. % in2in. | RofA | HBW { HBW2 SPECIFICATIONS
v67,732 |\ A8297 | V7 40.0% 144 V| ASPER PO
REQUIREMENTS
Charpy Minimum Impact - ft/lbs 3 : Nama:
Py P Conforms with ASME e
Testl | Test2 | Testd | Average )
w | Tor | 100 [ moe ] oec i, Part A, 2010 edi n, et JULT 2 2019
H—-_
-4 N ”
* Hydro test passed, at 2500 psi. 2 O i 1 a3 d d en d d
JuLt 2201

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in
accordance with the methads prescribed in the governing specification and the results of such inspections and test conform with applicable
Tequirements.

We further certify this material was inspected with independent inspectors conforming to the requirements of EN10204 Section 3.1B.
Comments:

Flattening test passed.

Charpy V Impact Tested at -45° C. Specimgp-Size- 10 x 5 mm.

Meets Hardness Requirments of NACE MRO175/IS0 15156 latest editions. No weld repair was performed on these products

I:;sp?sit:;sl?; I:'\ras not exposed to Mercury or any other metal alloy that is liquid et Era’lhl:li I1:_ 6&3\&&1?5n;lrﬁs*&1nng processing or while in

25 Winnipeg St
Vanastra, ON NOM 1LO



Phoenix * Capitol * Camceo

Cap Products

Commmanding a Higher Standar dm S ,. e , l —
11/5/2012
Customer P.O. 8759188160 Heat No 106473
MRC CANADA ULC e Heat Code 0S0] =~
7072 - 112 AVE SE Phoenix Order # 898207
CALGARY, AB T2C 4ZI Material ASTM A333 GR6 2005/ASME SA333 GR6 2007 Edition, No
Part Number Description
15111014LT 1 X 7" XH BLK SMLS NIP A333-GR6 .~
Chemical P pertics/ y / 7
C Mn P ] s“} siv]| cu Cr Ni C Eq. Long
0.1300 § 1.0500 | ©.0110 | 0.0010 | 0.2500 | 0.2500 | 0.0800 | 0.1000 03533 +*°
Mo \d Co Al Chb N Pb Sn Ta Ti
0.0400 { 0.0050
Additional Chemieal Propertics
Cr+Cu+Ni
0.4300
Mechanical Properties
Teasile (PST)| Yicld (PSD) | Elong. % in2in. |.RofA | HBW | HBW2 MATERIAL CONFORMS
67,732 | 48,257 40.0% v 144 " 7O CUSTOMER -7
SPECIFICATIONS

- AS PERP.O.

Charpy Minimum Impact - ft/Ihs REQUIREMENTS

Test1 | Test2 | Test3 | Average

99 101 100 | 100.00 "Conforms with ASME a@" Name: &C,mo..
Sec ll, Part A, 2010 edition, oae | JUN1 8201
2011a addenda” jyy; pos

* Hydro test passed. at 2300 psi.

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in

accordance with the methods prescribed in the governing specification and the results of such inspections and test conform with applicable
requirements.

We further certify this material was inspected with independent inspectors conforming to the requirements of EN10204 Section 3.1B,
Comments:

Flattening test passed, /

Meets Hardness Requirments of NACE MROI75/1S80 15156 latest editions. No weld repair was performed on these products.
This material was not exposed to Mercury or any other metal alloy that is }iquid at ambient temperatures during processing or while in

our possession, CapProducts. Ltd.
25 Winnipeg St
Vanastra, ON NOM 1L0
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I

: WUT ALLIED FITTING CANADA Et gaaj9p 10 g
i‘ Clienmt Carmheatid feuille H
g 172 TURBO DRIVE DATA 1 Tate 16/02/12 :
g SHERWODOD PARK, ALBERTA TBH 2J6 ;
¥  CERTIFICATO DI COLLAUDO conrANY it 94566
TEST CERTIFICATE N aUALITY SYaTen UROE  oer 03Z111AMB Soallrmation de commaaie
CERTIFICAT DE CONTHOLE =50 P001—= Comimznda
A;fi: W tice Heorroite oH 8% Mit | E% a4 o Hi% | Ma% | T% tut v F aty| cex
NCOF ™ wi&0/04a LF2 €11 D5/76364 |0.180 ; 0.190 | 0,930 19,010 [0.013 | 00.07 (00,04 0.010 }0.000 {0,150 |0.037 |0.pE4 (b, 367
R NhX=(0.001| B %=0.0003 CEs= [0.335
KFAR  A350/04a LF2 C1,1 ne/721e9 0.185;0.210 (0.920:0.010 {0.015 |00.10 |00.0% 0.010 |0,018 | 0,180 0.015 i0,023 [p.378
[EEE S Nb¥=;0.001| Sn%=|0,008 - CEs=[0,338
KDXS A350/04a LF? Ci.1 0835650/08 | 0.185 | 0.260 {1.1000,002 {0,011 |00.12 |0O.01 9,002 |0.000 ) 0.022 |0.004 |0.030 (0,395
4 | ---2 | Nb¥=D.0027| B %=|0.000 CEs= 0. 368
JKWLU | A3BD/D4a LF2 £1.1 TEMBSE/DB 0,180 140,225 {1.1000.003 (C.015 | 00,12 [O0G.01 0.006 (0D.000 | 0.048 {0,003 {0,038 (0.391
J— e NbX=0.0014 | B x={0.00C CEs= (0,000
([PKPL_p3s0/07 L2 €11 (ormon ) V. 190 /6.220 158608010 16 011 00,12 60,078 010 10,080,150 40,01 Lo gz . 377
e Nb=| 0.001 Snx={0.089
LSAU  A350/02b LF2 C1.1 147605 0.1610.224 {1,132 0.030 ;0.011 |00.17 {00.16 iD.DEG 4,001 (0.300 {0.001 [}.02540.420
---3 Nb¥= 0.002 ] B %=0,0005 ! CEs=(].3497
ENERVAMENTD ROTTUNA AtnoeNTa | CoaTARZIONE UUNEZZA PIZGA | SCNIAEE, RESILIEHZA
PROYA Test cpaciman f Egtenuvaile. M2z [TEA Y na . He impaey lest / ilasilence
Eﬂi;:sz.!u SEZIDHE LUNGHEZZA Yield sirengins Tensila slranglh ‘Efnnulliun Aeduction of area Hardness Bend est | it zest UHITA WIS, | TIFD T.'C T
© [section s Sect.f Lengtn s Longeur | Limls o etaslicnd fiupture Allangemant Stictign Durel Pliape | Aplaniss. um Type | Testiomp | VALPHE/Valua ! Dunndes
NCOF L[ 29.2 25.0 362.7 500.0 28,0 69.8 149-156 J KV -46 B2-76-74
KFAR 11| 58.4 35.0 363.4 511.9 an.1 73.5 160-165 J Ky -46 p0-68-74
KDXS 1 11d2.6 80.0 343.0 499.0 13.4 73.0 155.159 J Ky -46 {128-136- 148
KWLU 1 ¢ 119.1 50.0 360.4 545.8 B 30.6 , 73.9 146-149 |~ J Kv -46 92-108-118
PKFL M| 60.1 kEX 328.3y/) 520.9 v N5 673 143-146 %" J Ky -46 ‘EB-EU-EB
LSAU 1122 7 s0.0 | 3ss.0 523.4 38.0 75.6 149-152 | o J Ky -46 P90-288-286 L
F?;l:lu MOTE / Hemarks / Hutes FURMA M =0 2 =1
proue EN10204/3.1 e Farme - \
NCOF  ELECTRIC FURNACE-QUENCHED AT 900 C TEMPERED AT 600 C /CERT.8607.06 MEGA/ISMA*531506 MEGA*
KFAR ELECTRIC FURNACE-QUENCHED AT 900 C TEMPERED AT 600 C /CERT. 10032 .MEGA/ I*R53587 MEGA*
KDXS ELECTRIC FURNACE-QUENCHED AT 900 C TEMPERED AT 630 C /CERT.99B6 . MEGA/1*553020HEGA*
KWLU ELECTRIC FURMACE-QUENCHED AT 500 C TEMPERED AT 625 C /CERT. 10244 .MEGA/I*55012BHEGA
I JELECTRIC FURNACE - QUENCHED AT 920 C TEMPERED AT 590 C /CERT.10850.HEGA/ 1*571708MEGA
L5AU_IELECT, FURNACE-NORMALIZED AT 900 C COQLED IN STILL AIR.  /CERT.72146,04 ACC.VENETE*247624 MEGA*
rnova | Pos. § ouasmied LOBICEZLIENIE VISUAL AND
Test Itam Quantity Customer tode GEBCAIZIONE f Deseriptian £ Deseription
Eprewve | Pas. | Quantiié Coda chiart DIMENSIONAL
NCDF [759 25 45 DEG. ELBOW S. 6000 NPT LF2 CLI 3/4 Y
KFAR 760 100 TEE 5. 6000 NPT LF2 CL1 1/2 0K
KDXS |76l 26 TEE S. &00D NPT LF2 CL1 3/4 0K
CKWLU 761 24 TEE S. 6000 NPT LF2 CL1 3/4 0K
PKFL A762 i 100 TEE S, B60OCG NPT LF2 CLI & - - - 0K
LSAU {764 | 25 COUPLING S, 8000 NPT LF2 CL1 1.1/2 MATERIAL LON{_ORMb OK
TO CUSTOMER |
SPECIFICATIONS |
ASPERPO. J
REQUIREMENTS
4 .
Conforms with ASME "
, y L. ame.; !
sep H, Part A, 2010 edition S |
1 - . nt;
2011a addenda’ et HAR ¥ 2 70 '
s | MAR 1 2 2013 ‘ |
N S o -
WaE  pmarks e h A eerton ALy / Gl Insgashon 0P
B Servige Inspechion Dliciel Hesponsabie itsswrance quatie
MATERIAL ACCORDING TO NACE MR0O175/2003 o~

L

HATERIAL ACCORDING TQ NACE MR0O103/2007

( DOC. CERT. H.E.G.A.
Wmeri
e

S

M.E.G.A. S.p.A. — VIA DALLA CHIESA, 3 - SCANZOROSCIATE {BG) ITALY - TEL. +39 035 667280 — TELEFAX +38 045 BA5535



Commanding a Higher Standardm

Phoenix * Capitol * Cafﬁbo

Cap Products

f/ i

Certified Mill Test Report I

1/4/2013
Customer P.O. 5759195342 Heat No 1204G
MRC CANADA ULC ' Heat Code QTP

7072-112 AVESE
CALGARY, AB T2C 4Z1

Part Number
15111508

Chemical Properties

Description

] Phoenix Order# 909140
Material ASTM A106-2011%/ ASME SA106-2010 Edition

1-1/2 X 4" XHSML BK STL NIPL

z Z .
c /] /| p/| s/| si/] cu/} co/] nNiv C Eq. Long
0.1400 | 1.1500 | 0.0160 | ©.0070 | 0.2400 | 0.1700 | 0.0400 | 0.0600 03574
Mo/ | v./] co Al Ch N Pb Sn Ta Ti
0.0100 | 0.0020 0.0280 0.0150 0.0024
Additional Chemical Properties
Cr+Cn+Ni
0.2700
Mechanical Properties
Tensile (PST) | Yield (PSI) | Elong. % in2in. | RofA HBW | HBW2
66,690 /| 44,645 36.0% 135 ~
Charpy Minimum Impact - ft/lbs «“ . -
Test1 | Test2 | Test3 | Average Conforms Wlth ASME
NA [NA WA | WA Sec i, Part A, 2010 edition,

* Hydro test passed. at 2500 psi.

2011a addenda” ){Qj*

MAR 0 6 2013

MATERIAL CONFORMS
TO CUSTOMER
SPECIFICATIONS
ASPERPO.
REQUIREMENTS

Name:

MAR 0 6 2013

Dale:

This material meets the requirements of the governing specifications We certify that the above material has been inspected and tested in
accordance with the methods prescribed in the governing specification and the results of such inspections and test conform with applicable

requirements,

. We further certify this material was inspected with independent inspectars conforming to the requirements of EN10204 Section 3,1B,

Comments:
Flattening test passe

Meets Hardness Requi

d.

fits of NACE MROQ175/1SO 15156 latest editions. No weld repair was performed on these products

This material was not exXposed to Mercury or any otheyxetal alloy that is liquid at ambient temperatures during processing or while in

CapProducts. Ltd.
25 Winnipeg St
Vanastra, ON NOM 110

our possession.




e J 1ladda 1T LULEINEF 9
¥$g:ls“g$bg{ﬁlﬁgs:;ruducis Ltd Rev'd B SB 1rer £§EEEEFEEéE ?LUG
Shipment/Seq #: S 12 . 1416 v )
' LM.L. » INDUSTRIA MEGCANICA LIGURE 5,P.A, COMPANY WITH QUALITY
Via Glancarlo Faring, 25 - 16030 Casarza Ligurs - GE - ITALY SYSTEM IS0 8001: 2008 CERTIFIED
Tel. +39 0185 467681 - Fax +38 0185 486510 - E-mall quality.im!@farinagroup.com BY RINA
MATERIAL TEST DEPARTMENT CERT. N°23/9U5
| INSPECTION CERTIFIGATE EN 10204:2004 7 3.1 Nr 22984 Dated  26.04.2012
TRANS AM PIPING PRODUCTS LTD. ) Purchase Order Nr araa
' ftem Nr 032
9335 Endeavor Drive S.E. Packing List Nr 492
Calgary, Alberta TAS 0A1 cA Invoice Nr 443
Heal Hoat Nr Quantity Description
RB3L 815369 2500,00 FITTING HEX.H.PLUG THRD NFT 1/2" A350/LF2
Elamant c s/ sl / Mn/ s/ P J/ cr _/ NI / Mn/ T Cu/
ASTM A350 LF2 cl.1 (LADLE} 0,200 0,230 D540 0,008 0,010 D,180 0,040 0,010 - 3,040
Efement v~ N N AL _~CE. PRE
ASTMA3S50 LF2 el 1 (LADLE) 0,003 0,002 - - 0,397 -
N
Test spacimen Shape Tonsle YB‘II;I Polnt >0,2% |, Yeld Polnt >1% - Elongation = Roduction of area
Sec. mm2  Lenght mm 1=0-2=0] Nmm2 “Nimmz / N/mm2 ‘ % / %
122,65 50,00 1 522,0 31,0, - 335 53,0
HARDNESS IMPACT TEST
HBW TYPE Test spocimen < 1-Joule 2-Jouls J-Joule
160,0 - 168,0 KV 10x10mm -46 54 50 51

Hoat treaimant iNnn‘nallzad at 800°C / Alr Cooi

| ELECTRIC FURNACE

Pimenslon in accordanca

REQUIREMENTS

ASME B15.11 Ed.2009 - ANSI/ASME B1.20.1 Ed.1892 - MSS SP25 Ed,200B - NACE MR 0175 180 15156
Ed.2000- NACE MR 0103 E}lﬂfﬂ - SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O.

l Watadal In accomdancs IASME SA ASTM A350-11 Gr. LF2 ol

]

I Visual & Dimensional ] SATISFACTORY

| Origin IEUROPE

Our Ref. | 2011-2E201-0001175-0022 |

Naotas

MATERIAL CONFORNMS
TO CUSTOMER
) SPECIFICATIONS
“Conforms with ASME REA&)SUTREJ?M%%T
Sec Il Part A, 2010 edition, - §
i n g
2011a addenda —_—
JuL © 8 201 Date:__JuL 0 8 2013
QUALITY CONTROL DEPT. INSPECTION AUTHORITY MANUFACTURER'S SYMBEOL
Boris Flzzoty

%‘ﬂ‘: unf’#-#u

ML o ()

Pago 2



CapProducts, Ltd. Phoenix * Capitol * Camco
25 Winnipeg St

Vanastra, ON NOM 1L0 cap Products r
Commanding a Higher Standardm I.- - Certified Mill Test Report I
6/17/2013
Customer P.O. C 740269731810 Heat No 2100629
MRC CANADA ULC Tag Heat Code ST9 ~~
7072 - 112 AVE SE v Phoenix Order # 949800

CALGARY, AB T2C 4Z1 Material ASTM A333 GR6 2011/ASME SA333 GR6 2010 Edition

Part Number Description
15111020L.T 1X 10" XHSML BLK NIPL A333-GR6 "
Chemical Properties P
C | Mn Pl s/| siv] cu Ni Cr C Eq. Long
0.1800 | 1.2000 | 0.0170 f 0.0090 | 0.2000 [ 0.0060 | 0.0070 | 0.0060 0.3825 v~
Mo v Co Al Ch N Pb Sn Ta Ti
(0.0020 | 0.0003

Additional Chemieal Properties

Cr+ Cu+ Ni
0.01%90
Mechanical Properties
Tensile (PSI) | Yield (PSI)|, Elong. % in 2in, | Rof A | HBW | HBW2 MATERIAL CONFORMS
80812 /| 54,028 32.8% 162 7] SLQEgiLI-J‘I?(’JTf?TAIAOESS

Charpy Minimum Impact - ft/Ibs ASPER PO,

Test1 | Test2 | Test3 | Average " . . REQUIREMENTS
* Hydro test passed. at 2500 psi. Sec ”; Part A, 2010 edition, Dat JUN?2 4 2013

ale:

2011a addenda” JUN2 4 2013

We hereby certify that these parts were manufactured, sampled, tested, and inspected in accordance with the product specifications

stated and were found to meet the requirements

We further certify that this material was inspected using independent inspectors conforming to the requirements of EN 10204 3.1.
These products meet the hardness requirements of the latest editionsdf NACE MR0175 and NACE MR0103. No weld repair has
been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at ambient

temperatures during processing or while in our possession,

Comments:

Flattening test passed.
Charpy V Impact Tested at -45° C. Specimen size~ 10 x 3.33 mm.
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Manufacturing Inc.

ACL 5000
Ignition Control System

The ACL 5000 provides ignition, flame fail, alarm and shutdown
capabilities for all gas fired heaters.

Features

Simple to use, no programming necessary

Built in logic allows for automatic ignition & re-light, shutdown
interlocks, alarm out, remote stop & remote start.

Versatile power supply 9-30 VDC, 120-240 VAC 50/60 Hz. & Solar.
Fastest flame out response time of 0.8 seconds.

CSA approved for Class 1, Div 2 location.

CSA approved C22.2 No 199-M89. Combustion safety controls
and solid-state Ignitors for Gas & Qil burning equipment.

CSA B149.3 Compatible.

Nema 4x enclosure, corrosion resistant and weatherproof.

Bay #2 - 805 Main Ave West - Box 2002 -Sundre, Alberta, TOM 1X0
Ph: (403) 638-5234 Fax: (403) 638-4973 E-mail: acls@telusplanet.net
Visit our website - www.acl-manufacturing.com




Simple Design

- No programming necessary

» Two button operation (Stop & Start)

« New innovative design allows ignition and flame fail with the use of
one flame rod

« Control and ignition components are all housed in the Nema 4x
enclosure control box

» [Easily installed into any burner.

Pilot Assembly

AiriFuel Ceramic  Melal Strain
Orifice .Mﬁxere insylator  Relief lgnitor/Flame Rod
Assembly Alr Adjust
]
—

AYAVAVAVAVAVAVAY

PO A W W 3
L Y Al T . .4
AN AN ANA

o i
’ ’ 118" - 1/4 " Max Gap

Adjustable sst Pilot Setting to inslde edge
Lock Nut /2" Pipe Bracket Nozzle of Nozzle

Optional Pilot Assembly

0]



Application

The ACL 5000 ignition control system is designed to be used for industrial
sized single burner applications where a continuous pilot is used. The burners
must not exceed 3,500,000 BTUh at time of ignition. An approved slow
opening valve must be used for larger BTU heaters.

Theory of Operation

The ACL 5000 utilizes a single ignitor/flame rod to provide both flame
acknowledgement and ignition at the pilot tip. When the ACL. 5000 starts its
ignition sequence, fuel gas travels to the pilot tip where the ignitor/flame rod is
located and sparking. Once the gas is lit, the flame becomes a current path
for the ignitor/flame rod for flame acknowledgement and the unit stops
sparking. If this flame is ever to blow out, the current path is broken and the
ignitor/flame rod starts sparking within 1 second. At no time is the main
burner activated while the controller is in ignition mode. Main burner is only
activated when continuous pilot has been proven.

Sequence of Operation

System Pilot |Solenoid|Solenoid| Alarm | Ignition
On Light| Light #1 #2 Light/
Alarm
Contacts

StepiresetPressed| OFF | OFF | OFF | OFF | OFF | OFF

Push start ON | ON | ON | OFF | OFF | ON

5 second trial for
ignition

Pitflame Lt | ON | ON | ON | OFF | OFF | OFF

Zsecondsater | ON | ON | ON | ON | OFF | OFF

(T1 adjustable)

Pilot flame blows ON ON ON OFF OFF ON

out

FalstoLight | ON | OFF | OFF | OFF | ON | OFF




Mounting
The ACL 5000 can be mounted in a Class 1 Div 2 area, usually close to the

burner end. The unit comes with a maximum of 10’ of ignition wire and a 7%%'
piece of non-metallic flex and connectors, which must be used. Do not use
metallic flex for ignition wire and ground. The pilot assembly is to be mounted
inside the fire tube and beside the burner. This assembly consists of an
ignitor/flame rod, pilot mixing valve and pilot nozzle. The pilot assembly gas
connection is 1/4" or 1/8" npt and requires approximately 3 —7 psi of clean dry
fuel gas. The ignitor rod in the pilot assembly is connected with a high voltage
ignition wire (provided) between it and the ignition module mounted in the
control box. A ground wire {also provided) must be connected between the
ground lug on the pilot assembly and the bonding ground terminal on the
terminal strip inside the control box. Note: If the controlier must be mounted
farther away from the Burner Assembly, the ignition module, which is mounted
in the controller, can be remotely mounted in the burner housing.

Power Connection

The ACL 5000 comes with different power supply voltages from solar fo 12
VDC, 24 VDC, 120/240 VAC 50/60 Hz. These voltage requirements must be
determined before they are ordered so they can be factory set. The supply
voltage of each unit is clearly marked inside the cover and on the circuit board
beside its respective terminal connection. The terminal marked Ground is for
the power supply or system ground and the Bonding Ground is strictly for the
ground wire going o the pilot assembly. |t is very important to ensure that
there is a ground wire connected between the pilot assembly and the bonding
ground terminal inside the ACL 5000 control box to provide an uninterrupted
current path for the flame acknowledgement.

Solenoid Outputs

There are 2 solenoid outputs marked solenoid #1 and solenoid #2. These
solenoids operate at the same voltage as the power supply voltage and
should be rated for Class 1 Div 2 areas and shouldn’t have a rating of more
that 12 watts for 12 VDC operation, 24 watts for 24 VDC operation or 30 watts
for 120/240 VAC operation. In operation, solenoid #1, also considered as a
pilot solenoid is energized when ignition begins. Solenoid #2, also considered
as a main solenoid, doesn’t get energized until pilot flame is proven. This time
is factory set at 20 seconds and is adjusted by T1 selector switch on circuit
board.

S/D Interlock
S/D or shutdown interlock provides the user with a means of connecting other
shutdowns such as a low level switch to operate in conjunction with the ACL




5000 to shutdown the heater. A jumper is installed in the factory and
should be removed if user wishes to utilize this shutdown feature.
When utilized, the shutdown switch being used should have a set of
normally closed contacts and when shutdown is in alarm state the
contacts open. When this happens the ACL 5000 will de-energize both
solenoid #1 and solenoid #2 therefore not allowing any fuel gas to the
pilot or burner. The ignitor will continue with 1 attempt to ignite but
will be unsuccessful and then go into alarm. The only way to restart
the 5000 will be to clear the shutdown, press the stop/reset button
and then press the start button.

Alarm Output

Alarm output status provides the user with a normally closed and
normally open set of dry contacts. The only time these contacts
change state is when the controller has been unsuccessful in lighting
the pilot assembly after 1 try.

Remote Stop

The remote stop function is available when the jumper is removed
and a momentary normally closed contact button or remote relay
contact (N/C) is utilized. This remote stop shuts down the ACL 5000
completely.

Remote Start

The remote start function is available when a momentary normally
open contact button or remote relay contact (N/O) is utilized. When
contacts close momentarily the unit initiates starting sequence.




ACL 5000 12/24 VDC

10 16

Solenoid #2 12/24 VDC +Pos

______ Field _______jConfrolPanel _______
I
Remote Start Button I Remote Start
i 08 | Remote Start
Remote Stop Button i © 9| Remote Stop ﬁl{]rgﬁenrot
j O 10 Remote Stop \_ inuse
ToPLC o 1| — iiv Ci
ToRC 2—i " zlormauy Ciosed
Remote ! ommon
Status }—Lbo1 —f+— Normaily Open
| : © 14| S/D Interlock jv‘;lrgﬁen’ot
b 15, S/D Interlock \_in use
|
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rQ 19
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O 24
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Flame Rod

Solenoid #2 12/24 VDC -Neg
Solenoid #1 12/24 VDC +Pos
Solenoid #1 12/24 VDC -Neg
12/24 VDC +Pos

1224 VDC -Neg

Ground

Bonding Ground

Power (Red)
Alarm (Blue)
Valve (Brown)
Sense (Black)
Ground (Yellow)

e

[gnition
Module

High

Ground

rd LY

{ 1}

Voitage

1] T
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Ignition

Prewired in Controi Box Wire

To Ignitor/Flame Red



ACL 5000 | 120/240 VAC
______ Ej.eld________.E_ConIr.QlP_aneL_....____

4

Remote%tg'rt Bution

RernocJIg Stop Button

ToPLC _
or RTU for
Remote
Status

Remote Start
Remote Start
Remote Stop
Remote Stop

o

—
S/D Interlock
S/D Interlock

(Jumper)
when not
Inuse
Normally Closed

Common
Normally Open

Jumper
when not
inuse

Solenoid #2 120/240 VAC Hot
Solenoid #2 120/240 VAC Neu
Solenoid #1 120/240 VAC Hot
Solenoid #1 120/240 VAC Neu

Power 120/240 VAC 120/240 VAC Hot
Supply 1201240 vaC 120/240 VAC Neu
e T4 O 22 Ground
= Bonding Ground
m——————
: Power (Red)
! Alarm (Blue) —
; Vaive (Brown) |gnlt|0n
To Ignitor/ ) Sense (Black) Module
Flame Rod ! Ground (Yellow) )
I P High
Ground } {’\ ‘, Voltage
' Prewired in Control Box ﬁ}[gon

To Ignitor/Flame Rod
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Ignition Contirol System



Specifications

Voltage 12 VDC 24 VDC 120VAC | 240VAC
Current 204 amps | .102 amps | .058 amps | .029 amps
Power 245 W 245 W 1275W  [12.75W
Solenoid Valve Rating per 12W 24 W 30W 30W
solenoid output

Operating Temp 40 Cto60C

Flame Sensitivity 1 micro amp minimum

Flame Failure Response Time | 0.8 seconds maximum

Spark Rate 25 sparks/second

Note: Low power solenoids of .85 and 1.8 watts are available for solar power
operations as well as all voltages

Cutsile Dimeraiong

Sclar/Battery
Power Supply

Side View

——t

Skie View

Control Box Dimensions

Mounting Dimensiona

Maynling Dimensions.

[

&) A

10




Flame Signal Test Procedure

1. Turn Power off to ACL Controller

2. Remove high-voltage ignition wire from ignition module

and insert meter leads in series.

3. Turn on power and initiate start sequence.

4. Meter wiii give erratic readings during ignition period
but should settle down between 1-2 A reading on meter.

5. Adjust air shutter on piiot mixer and adjust pressure on
regulator to achieve a fiame signal close o 2u.A which is

optimum.
Meter 4
2.0uADC ACL Manufacturing
@ . |gnition Module
— o+ p%
a : i
Meter
teads  Red
Ry
Black
| =1 Voltage
AYAVYAVAYAY, Ignition Wire

L

ININININTN

©

11



Troubleshooting Guide
ACL 5000

1. Fails to Attempt Ignition
a) Blown fuse

b) Battery voltage low (solar package only)

c) Poor power connections
d) Defective ignition module
e) Defective control board
f} Electrode Shorted out

a) Replace fuse 2 amp max — F1, F2 on circuit
board

b) Charge baftery to minimum of 11.5 volts.
Check solar panel connections.

¢) Check connections on terminal strips

d) Remove maodule and send for repair/replace.
e} Remove control board & send for repair.

f) Ensure proper gap — 1/8" - 1/4" max

2. Attempts Ignition But Doesn’t Light

a) Fuel gas supply to pilot may be too high

b) Gap setting on ignitor/flame rod not correct
¢) Poor ground

d) Pilot solenoid failure
e) Plugged orifice on pilot

3. Weak or Erratic Spark

a) Ignition cable may be too long, optimum
length is10 ft. or less,

b) |gnition wire installed in metallic sheathed flex

¢) Defective ignition module

d) Gap setting too wide

e) Ignition cable defective or insulation worn
f) Poor ground

a) Pilot fuel gas supply should be setat 5
pounds, adjust air/fuel mix on pilot, and adjust
regulator.

b) Gap should be approximately 1/8" — 1/4" max
c) Ensure ground connections are good in
control box and at pilot assembly in fire tube.

d) Replace solenoid

e) Clean out pilot orifice

a) Shorten cable

b) Install ignition wire in non-metailic sheathed
flex or free air.

c) Replace ignition module

d) Shorten gap setting - 1/8" — 1/4* max

e) Replace cable

f) Check ground at both ends (control box &
ignitor end)

4, Pilot & Main Solenoid Cycle On/Off

a) Pilot flame may be moving off of flame rod
b} Weak pilot or plugged orifice

¢) Main burner comes on too hard

d) Pilot may be distorted by main burner

e) Flame rod not sensing flame correctly

5. Erratic Sparking Sequence
a) Controller microprocessor locked up

a) Adjust rod for more flame exposure

b) Clean orifice and check pilot gas pressure
approx 3-5 psi

c) Install optional speed control valve on burner
valve signal.

d) Ensure main fuel gas pressure is correct
depending on burner and pilot should be set
back from burner

e) Adjust flame rod into flame maintaining gap
setting of less than %". Replace flame rod.

a) Remove power to controller for 10 seconds.



WIKA

Pressure Gauges

Bourdon Tube Pressure Gauges

All Stainless Steel Construction
Industrial Series Liquid Fillable « Type 23X.53

Application

Suitable for corrosive environments compatible with 316
stainless steel wetted parts, dry and liquid fillable case,
where vibration and/or pressure pulsation occur in liquid or

gaseous media which will not obstruct the pressure system.

Sizes (All sizes not stocked)
2", 22" and 4" (50, 63 and 100 mm)

Accuracy
2", 2%" + 1.5% of span
4" +1.0% ofspan (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG / 0 / 200 PSI
Pressure from 15 PSI to 15,000 PSI
or other equivalent units of pressure or vacuum

Working Range
2" & 2¥5" Steady: 3/4 of full scale value

Fluctuating:  2/3 of full scale value
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
Ambient: -40°F to 140°F (-40°C to 60°C) Nete?l
Media: max. 212°F (+100°C)

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Material: 316 stainless steel

Lower mount (LM)

Center back mount (CBM) 2%%"

Lower back mount (LBM) 4"

1/4" or 1/2" NPT limited to wrench flat area

Bourdon Tube

Material: 316 stainless steel

30"Hg (Vac) to 1000 PS| C-type - 2" & 214"
30"Hg (Vac) to 1500 PSI C-type - 4"

1500 PSl to 15,000 PSlI helical type - 2" & 2v5"
2000 PSI to 15,000 PSI helical type - 4"

Movement

Stainless steel

Dial

White aluminum with black lettering. 2%2" with stop pin.

Pointer
Black aluminum, non-adjustable

Case

304 stainless steel with vent plug and SS crimping ring.
Welded case/socket connection

Weather Protection

Weather resistant (NEMA 3/ IP 54) - dry case
Weather tight (NEMA 4X / IP 65) - liquid-filled case

Standard Scale
PSI
PSI, PSI/BAR, PSI/KPA, PSI/KG/CM2 (2¥2" CBM)

Window Gasket
Buna-N

Case Filling
232.53 - None
233.53 - Glycerine

Window

Polycarbonate
Acryic (4")

ORDER OPTIONS (min. order may apply)
Custom dial layout
Steel zinc plated u-clamp bracket (field installable)
Stainless steel u-clamp bracket (field installable)
Pressure compensating membrane window for filled gauges
Stainless steel polished front flange (CBM or LBM only)
Stainless steel rear flange
316 SS threaded restrictor
Glycerine, silicone, or fluorolube case filling (Type 233.53) teey
Special connections limited to wrench flat area
Other pressure scales available:
Bar, kPa, MPa, Kg/cm? and dual scales
DIN standards
Cleaned for oxygen service
Externally adjustable red drag pointer (max. hand)
Externally adjustable red mark pointer (set pointer)

Note 1 Temperature Ranges (Liquid filled gauges)

Glycerine: -4°F to 140°F (-20°C to 60°C)
Silicone: -40°F to 140°F (-40°C to 60°C)

APM 23X.53
(APM 02.13)



Dimensions:
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23x53 | M/RF
A* NOMINAL SIZE

TYPE/SIZE | WEIGHT | KEY | A* | B C D E G H J L M | N S T | w
2ax53 | 0-27Ibs. \mm | 50 | 48 | 30 | 50 | 12 | 53 | - [ 36 |65 | 71 | 60 | 55 | - | 14
z * icf) '%fé'f,’s' in | 2 |1.89|118|1.97|047 209 0.14 | 0.26 | 2.80 | 2.36 | 0.22 | 1/4" | 0.55
o3x53 | 036Ibs. | mm | 63 | 54 | 32 | 62 | 13 | 54 | -~ |36 |75 | 8 | 75 |65 | - | 14
250 |" icf) '%fe'é’s' in | 25 | 213|126 |244 | 051|213 0.14 | 0.30 | 3.35 | 2.95 | 0.26 | 1/4" | 0.55
23X 53 j(-)}gﬁltl);-& mm | 100 | 87 | 48 | 100 | 155 | 795 | 30 | 48 | 9 | 132 | 116 | 8 - | 22
ud iffiled | in 4 |343|189 394|061 (313|118 |0.19|0.35 |5.20 | 457|031 | 1/2" | 0.87

NOTE: For 1/4" NPT connections on 3" and 4" gauges, reduce B* dimension by 5 mm /7 0.02 in.

Panel cut-out dimensions: D + Imm

THE MEASURE OF
Total Performance

Ordering Information:
State computer part number (if available) / type number / size /
range / connection size and location / options required.

Specifications given in this price list represent the state of engineering at the time of printing.

Modifications may take place and the specified materials may change without prior notice

05/02

WIKAI

WIKA Instrument Corporation
1000 Wiegand Boulevard
Lawrenceville, Georgia 30043-5868
Tel: 770-513-8200 Fax: 770-338-5118

http://www.wika.com e-mail: info@wika.com



WIKA

Pressure Gauges

Bourdon Tube Pressure Gauges

All Stainless Steel Construction
Industrial Series Liquid Fillable « Type 23X.53

Application

Suitable for corrosive environments compatible with 316
stainless steel wetted parts, dry and liquid fillable case,
where vibration and/or pressure pulsation occur in liquid or

gaseous media which will not obstruct the pressure system.

Sizes (All sizes not stocked)
2", 22" and 4" (50, 63 and 100 mm)

Accuracy
2", 2%" + 1.5% of span
4" +1.0% ofspan (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG / 0 / 200 PSI
Pressure from 15 PSI to 15,000 PSI
or other equivalent units of pressure or vacuum

Working Range
2" & 2¥5" Steady: 3/4 of full scale value

Fluctuating:  2/3 of full scale value
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
Ambient: -40°F to 140°F (-40°C to 60°C) Nete?l
Media: max. 212°F (+100°C)

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Material: 316 stainless steel

Lower mount (LM)

Center back mount (CBM) 2%%"

Lower back mount (LBM) 4"

1/4" or 1/2" NPT limited to wrench flat area

Bourdon Tube

Material: 316 stainless steel

30"Hg (Vac) to 1000 PS| C-type - 2" & 214"
30"Hg (Vac) to 1500 PSI C-type - 4"

1500 PSl to 15,000 PSlI helical type - 2" & 2v5"
2000 PSI to 15,000 PSI helical type - 4"

Movement

Stainless steel

Dial

White aluminum with black lettering. 2%2" with stop pin.

Pointer
Black aluminum, non-adjustable

Case

304 stainless steel with vent plug and SS crimping ring.
Welded case/socket connection

Weather Protection

Weather resistant (NEMA 3/ IP 54) - dry case
Weather tight (NEMA 4X / IP 65) - liquid-filled case

Standard Scale
PSI
PSI, PSI/BAR, PSI/KPA, PSI/KG/CM2 (2¥2" CBM)

Window Gasket
Buna-N

Case Filling
232.53 - None
233.53 - Glycerine

Window

Polycarbonate
Acryic (4")

ORDER OPTIONS (min. order may apply)
Custom dial layout
Steel zinc plated u-clamp bracket (field installable)
Stainless steel u-clamp bracket (field installable)
Pressure compensating membrane window for filled gauges
Stainless steel polished front flange (CBM or LBM only)
Stainless steel rear flange
316 SS threaded restrictor
Glycerine, silicone, or fluorolube case filling (Type 233.53) teey
Special connections limited to wrench flat area
Other pressure scales available:
Bar, kPa, MPa, Kg/cm? and dual scales
DIN standards
Cleaned for oxygen service
Externally adjustable red drag pointer (max. hand)
Externally adjustable red mark pointer (set pointer)

Note 1 Temperature Ranges (Liquid filled gauges)

Glycerine: -4°F to 140°F (-20°C to 60°C)
Silicone: -40°F to 140°F (-40°C to 60°C)

APM 23X.53
(APM 02.13)



Dimensions:
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23x53 | M/RF
A* NOMINAL SIZE

TYPE/SIZE | WEIGHT | KEY | A* | B C D E G H J L M | N S T | w
2ax53 | 0-27Ibs. \mm | 50 | 48 | 30 | 50 | 12 | 53 | - [ 36 |65 | 71 | 60 | 55 | - | 14
z * icf) '%fé'f,’s' in | 2 |1.89|118|1.97|047 209 0.14 | 0.26 | 2.80 | 2.36 | 0.22 | 1/4" | 0.55
o3x53 | 036Ibs. | mm | 63 | 54 | 32 | 62 | 13 | 54 | -~ |36 |75 | 8 | 75 |65 | - | 14
250 |" icf) '%fe'é’s' in | 25 | 213|126 |244 | 051|213 0.14 | 0.30 | 3.35 | 2.95 | 0.26 | 1/4" | 0.55
23X 53 j(-)}gﬁltl);-& mm | 100 | 87 | 48 | 100 | 155 | 795 | 30 | 48 | 9 | 132 | 116 | 8 - | 22
ud iffiled | in 4 |343|189 394|061 (313|118 |0.19|0.35 |5.20 | 457|031 | 1/2" | 0.87

NOTE: For 1/4" NPT connections on 3" and 4" gauges, reduce B* dimension by 5 mm /7 0.02 in.

Panel cut-out dimensions: D + Imm

THE MEASURE OF
Total Performance

Ordering Information:
State computer part number (if available) / type number / size /
range / connection size and location / options required.

Specifications given in this price list represent the state of engineering at the time of printing.

Modifications may take place and the specified materials may change without prior notice
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WIKAI

WIKA Instrument Corporation
1000 Wiegand Boulevard
Lawrenceville, Georgia 30043-5868
Tel: 770-513-8200 Fax: 770-338-5118

http://www.wika.com e-mail: info@wika.com



Home Page http:/fincendium.com/

INCENDIUM SUPPLY LTD..

We provide and service Wenco Natural Draft Firebox Flame
Arrestors complete with burner assemblies and accessories.
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Tamper-Proof Bimetal Thermometers Models 33, 34, 53 & 54

TREND's Industrial Grade Bimetal Dial Thermometers offer performance equal
to our Process-Grade thermometers, but without the reset feature and the 7Year
Warranty. They are an ideal choice where a weather-resistant, tamperproof
thermometer is needed. They are warranted for 1 year.

Stainless Steel Case

Hermetically Sealed

Tamper-Proof

SPRCIRCATHONG » = = 5 5 % 8 & 5 5 5 8 5 8 5 5 8 8 8 8 8 8 8 8 88 8 8888 888N

CASE: 304 Stainless Steel
DIAL: Anti Parallax, heavy gauge aluminum with white matte finish.

CRYSTAL: Fully gasketed glass standard. Lexan, acrylic and shatterproof
available.

HERMETIC SEAL: Per ASME B40.3

STEM: 304 Stainless Steel, TIG welded at tip and case connection. 1/4" diameter
standard.

ACCURACY Guaranteed to 1 % of full scale (Grade A per ASME B40.3 Standard)
CONNECTION: 112" NPT, 304 Stainless Steel standard. fe— 10—
OPTIONS: Special ranges, custom dials, stems, connections and windows. iy
OVER RANGE: Temporary over or under range tolerance of 50% of scale
up to S00°F (260°C).

Stem lengths are available from 2-1/2" to 24". Ranges from -'100°F (-70 °C) to
1000 °F (550°C) are available.

Bk e e AR Back Connactad Model 53
FCk LOnech Model X Bottorm Connected (Models 34 & 54)

THEIDWM

Page 6




Assembly of
1" Safety Relief Valve

5/98 8200

TavLor Vawve TEcHNDOLOGY, INC.
EXPLODED VIEW OF A INCH ASAFETY RELIEF VALY E ‘i
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Tel (405)787 0145 * Fax (405) 789-8198 * Emall:info@taylorvalve.com




-

TavyLor VawLve TEcHNOLOGY, INC.

Bill of Material
1" Safety Relief Valve

BILL OF MATERIALS 1 INCH SAFETY RE
ORIFICE PRESSURE STANDARD FLANGE SIZES
Area Da. RANGE CONNECTIONS [ Smallest/Largest )
(5q.In.) (psig)

0.128 I 15-40M) Y2 - MNPT x 1 FNPT Ve- 150 1 %- 1500
0.128 ] 15400 ¥i - MNPT x 1 FNPT Vi- 150 1 %= 1500
0.128 I 15-4(MM) 1 - MNPT x 1 FNPT 1 -150 1 ¥ - 900
0.212 E 15-2500 Vs - MNPT x IFNPT V- 150 1 %:-900
0.212 E 15-2500 ¥4 - MNPT x |- FNPT ¥-150 1 %:-900
0.212 E 15-2500 1 - MNPT x 1- FNPT 1 -150 1 e - 00
0.357 F 1500-2000 ¥i - FNPT x 1- FNPT ¥-150 1 Y-600
0.357 F 1500-2000 1 - FNPT x |- FNPT 1-150 1 V5 - 600
Ref. Standard Corrosive NACE

No. Part Service Carbon Steel Stainless Steel

1 Thread Proector Carbon Steel Carbon Steel Carbon Steel

2 {-Ring * " *

3 Lock nut Alloy Steel Alloy Steel Alloy Steed

4. Washer Carbon Sieel Carbon Steel Carbon Siecl

5. Thread Seal Carbon Steel w/ Buna  Carbon Steel w/ Buna | Carbon Steel w)' Bun
. Adjusting Screw 5 /w Zinc Plaie 316 Stainless Seel 316 Stainless Steel
7. Body Carbon Steel Carbon Steel 316 Stainless Steel
B Drive Screw Stainless Seel Stainless Steel Stainless Steel

0, Label Aluminum Aluminum Stainless Steel

A Spring Kevper 304 Stainless Steel 304 Stainless Steel 304 Stainless Steel
B. Spring 17.7 Stainless Steel Inconel Inconel

. Disc 174 Stainless Stecl 316 Stainless Steel 316 Stainbess Steel
D, Seal Holder 303 Stainless Steel 316 Stainless Seel 316 Stainless Steel
E. Seat Seal * * *

F (-Ring ad - -

G, Seat Guide 303 Stainless Steel 316 Stainless Secl 316 Stainless Steel
H. (-Ring * . -

L (-Ring - - hd

1. seat Frame 1018 Carbon Steel 1018 Carbon Steel 316 Stainless Steel

* per custmier specification based on Bladomer Chart provided in this catalog. The Standard i 2 75 or 90 duremeter fluorcarbon compoind

Connection Threaded

Size Connections
Inlet Outhet Inlet Outhet
17" 1" FNPT FNPT
2 1" MNPT FNPT
1y i FNPT FNPT
LY 1" MNPT FNPT
B 1" FNPT FNPT

Dimensions

A
inches mm
344 87.38
344 87.38
344 87.38
344 7

£7.38
544 K738

* With a lift lever the “C" dimension 5 7.66" o 194.56 mm

B C*
inches mm inches
1.65 4191 6.57
1.65 41.91 6.57
1.65 41.91 6.57
1.65 41.91 6.57
165 41.91 6.57

8200

mm

166.89
166.89
166.89
166,89
166.89

ViR R

Approximate
Weight

Ibs kg
4.3 195
4.3 1.95
4.3 1.95
43 1.95
4.3 195

BR300

(a405) 8

5

Sth

o145

c Lre el

(405) ]

Oklahoma City, DKklah

9-8198 * Email:in

vy]iorvalvye
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General

The SOR Type 1510 Electric Level Switch mounts into
the side of a vessel.

Electric switching action is provided by the float
moving a magnet into the field of a hermetically
sealed reed switch capsule.

The unit may be mounted for either high or low liquid
level alarm by rotating the switch body to the proper
position. The body wrench flats provide for ease of
rotation and proper positioning. See decal on
housing.

Design and specifications are subject to change
without notice.

Before Installation of the Level Switch

1. Inspect the unit for any shipment damage.

2. Check for mechanical clearance of the float. Float
must move freely without binding throughout its
stroke.

3. Use an acceptable thread compound when install-
ing unit to ensure a leak-free fit and avoid thread
galling.

4. To achieve required function, install unit according
to the nameplate instructions shown here.

THIS SIDE UP A':l THIS SIDE UP
N.C. @ LOW LEVEL N.C. @ HIGH LEVEL
{{;‘;’ TAATTHOH @ ON {3} 73A31 MO1 @ O'N
dn 3dIS SIHL dn 3dIS SIHL
Nameplate Position Nameplate Position
for Low Level Alarm for High Level Alarm

NOTE: NC - indicates circuit is closed

For latest revision, see www.sorinc.com
SOR Form 451 (06.01) Printed in USA

Type 1510 Side-Mount
Electric Level Switch

General Instructions

Linear:% Body Float
Ilh 'ill
— llI
| | ] A
142 ———¢ T
0.56 T
b 1r=H 4
A 1-1/2’NPT(M) —
12" NPT(F) ! Process Connection
Electrical 1443 785
Connection 568 = ﬁ(REF)_"

Installation

The unit may be mounted in any of the following

installation arrangements.

a. 1-1/2” NPT half coupling (No full coupling).

b. 2" NPT full coupling. (Use in conjunction with
2 x 1-1/2" NPT bushing as required.)

. 2" NPT pipe tee. (Use in conjunction with 2 x 1-1/2”
NPT bushing as required.)

. Optional flanged mounting.

. Optional chamber mounting.

Electrical Connection

Ensure that wiring conforms to all applicable local and
national electrical codes and install unit(s) according
to relevant national and local safety codes.

O

Do O

Electrical connection is free wire leads with a 1/2”
NPT(F) conduit connection. Use two wrenches — one
to hold hex conduit connection, the other to tighten
conduit fitting. Switching element is a hermetically
sealed reed switch.

SPST |
1 Reed Switch !
i Capsule :
: - 'f'-;
i 1
I I .’,
I -] = ..I I
Common Black Lead Normally Open White Lead
Lo SPDT ) _
; Reed Switch i Normally Closed White Lead
i Capsule 1
i i | \"-
- i
1 ___.d'
'b\ = -—
1 I /f
Common Black Lead Normally Open Blue Lead

Wiring schematic for DPDT relay option shown on
reverse.

CAUTION: Do not exceed 1 amp @ 110 VAC or 3
amps @ 28 VDC (resistive). High current input to
switch will cause permanent damage to contacts.

Registered Quality System to ISO 9001 Page 1 of 2



Wiring for DPDT Relay

For Type 1510 Level Switches equipped with DPDT relays, a wiring schematic and pin position schematic is
shown below. When the 1510 is actuated, the coil will energize and “make” both NO1 and NO2 while it will
“break” NC1 and NC2. This provides a DPDT circuit.

NC 2—{5) l__.r“-r'"v'“v"v"f"w.___l

e ot B -
Switch Capsule g C2 | ®—NO 24!

Black —yye | o—nc o)
f Lead 1— c1—&| #—nNo 1—3)
..... .!I_ .-"'f..-.‘ Ih ..":2" i)
Fl el [ i
Power :’f :
",

®®®®

NOl NCl NC2 N02

b b e el — —

1

|
e

|

Troubleshooting

Symptom Probable Cause

1. Floatin actuated position but no output signal. a. No power supply.
b. Switch damaged. (Replace.)

2. Float in de-actuated position but still receiving an a. Switch damaged. (Replace.)
output signal.
3. Control will not function when installed but operates a. Inadequate float travel. Float travel restricted by
when removed from process connection. mounting nozzle. See Mounting Requirements.
4. Liquid invessel at the actuation level but unit does a. Leaky or collapsed float. (Replace.)

=

not respond. Liquid specific gravity too low.

c. Float stem bound up or dirty. (Clean.)

Replacement Parts

Part Number Description

3130-091 SPST Hermetically Sealed Reed Switch Capsule

3130-242 SPDT Hermetically Sealed Reed Switch Capsule

3130-106 SPST Hermetically Sealed Reed Switch Capsule for CSA Certified units

3130-243 SPDT Hermetically Sealed Reed Switch Capsule for CSA Certified units

3130-052 316SS Float Assembly

All information and specifications in this bulletin are current at the time of printing. Changes in product design
and specifications may occur without notice. Contact the SOR representative in your area or the factory for the
current revision of this bulletin.

14685 West 105th Street, Lenexa, Kansas 66215 913-888-2630 Fax 913-888-0767 WWW.sorinc.com

Page 2 of 2 Registered Quality System to ISO 9001 SOR Form 451 (06.01) Printed in USA



Compact size saves space.

Speed Controller: Standard Type

Series AS

In-line Type

Model/Flow Rate and Effective Area

Speed may be accurately controlled
even at low speeds.

Constant speed easily set.
Retainer prevents an accidental

ioss of needle.

AS2000

A Caution

Be sure to read before handling. Refer to pages 15-18-3 to 15-18-4 for |
ISafely Instructions and Common Precautions on the products
mentioned in this catalog, and refer to pages 15-8-6 to 15-8-8 forl
LPrecautions on every series.

15-9-28

AS1000-M5

JIS Symbol

7

AS1000-M3

Free flow Controtled flow
. Applicable cylinder jWeight
Model Portsize | Flowrate |Effeciivearea] Flowrate |Effective area iire size ()rrnm} (g?
{fmin (AMR)E  (mm®) |jetmin (ANAY | (mm?
AS1000-M3 | M3x 05 20 0.3 20 0.3 25 4,86 47
AS1000-M5 | M5 x 0.8 90 1.4 a0 12 6,10,16,20,25 | 33
AS2000-01 1/8 340 52 250 3B a0
20, 25, 32, 40
A52000-02 1/4 340 5.2 260 3.8 115
AS3000-02 1/4 815 123 8110 123 130
32, 40, 50, 63
AS3000-D3 3/8 316 123 810 i2.3 124
AS4000-02 1/4 1,670 255 1.670 255 221
40, 50, 63
AS54000-03 3/8 1,670 255 1.670 25.5 80, 100 214
AS4000-04 12 1,670 255 1,670 255 I 205
ASS5000-02 1/4 2,840 44 2,840 44 242
40, 50, 63
ASE5000-03 38 4,270 686 4,270 66 80 100 233
ASE000-04 1/2 4,270 66 4270 66 I 224
Nole) Fiaw rate values are measured at 0.5 Mpa and 20°C,
Specifications

Flueid Air

Proof pressure 1018 1.5 MPa (1.05 MPa)

Max. aperating pressure T018) 1 WPa (0.7 MPa)

Min. operating pressure M1} 0.05 MPa (0.1 MPa}

Ambient and fiuid temperatura =510 B0°C (Mo freezing)

Number of needie rotalions 0te} 8 turns (10 lurns}

Netej { }: Values for AS1000.

Accessory
Bescription Part no. Applicable model
Nipple M-5M AS1000

Note) AS1000 with nipple: AS1000-M5-N

How to Order

AS| 1

000 —

[o]2 e[~ ]-]

M5

-l

— 1 :
Body size l l Option
M3, M5 standard HF | High tempsrature (-5 o BU°C)
a1/ standard L& | Low lemperature {~30 19 63°C)
34 standard Hote 1) AS5000 is available as spacial.
W AS1000 s not applicable,
j /2 slandard . Hate 2} ASI000, AS2000 are net applicable.
/% standard Bore size
Baore size Applicable series
M3 | M3x0.5 AS1000
Thread type ¢
- yP M5 Ms % 0.8 AS1000
wil Mekiic mreRad (M3, M5} o1 Rc /2 ASI000
£ 02 | Rcws | AS2000/3000/4006/5000
N NET 02 Rc 38 AS3000/4000/5000
F G 0d | Ao AS4000/5000



Speed Controller: Standard Type
in-line Type

Needle Valve/Flow Characteristics

2000

Series AS

AS1000-M3 ASI000-M5 AS
Inlel prassure: 0.5 MPa . : . ! [T 7T
20 Bress : | o3 80 e 1_| 2 e I A
o~ . / — —_ Iniel pressure: 0.5 MPa /- i . | nlel pressure: 0.5 MPa |_
£ s {1 |E ' Bl g0
z Floz Z 0 o E ‘
s 5 1E | 5] B i
Ew0 5 £ 40 e : 06 5 E
< LT o = o ol [z 1m0
= 401 = @ i : = &
A el £ e I N - 2 I8 / !
25 g ] 038 |5 sof— - _ 5
g ] T 3 LT G, 8 L~ il
T L i : 0 : e i |
0 2 4 & & 10 Z 4 6 8 10 | 2 2 4 G R
Number of neadle rotations Mumber of needls rotations Number af needl rotalions
AS3000 ) AS4000 AS5000
7 K e 5000 I . T it :
j l Inte} pressire: 0.5 MPe S g G Iniet pressure: 0.5 MPa “E_TO i
a00 [ S | 1.500 A | H 0
T inlet pressure; 0.6 MPa 120 & e : &
Z 00 5 ; / T oz &/ oo
< £ £ z S E
= i 1.0G0 / 4 15 = = 3000 1A w0y
€ o g g & // g
Hise ! /" 3 108 |2 a0 A3 o
S 200ffm 1 £°% 1.8 |E /| %
/ £ LT & 1000 = =
Ay = [1=] — ]
(T et | % /—/ ] [ // H 10
#] 2 4 [} 3 I BT i S o ! 5 ] o
Mumber of needle rotations E Nurmber of needie rotations H 01 2 3 4 5 6 7 8
- ST Number of needie rotations

Construction: AS1000-M3 o

Component Parts

ASP

AN
ha
SV
A
hss
SR
3

No. | Descrption |Matarial MNote
T) |Body B Brass |Eleclroless nickel plated
% | Body Brass |Eleclroless nickel plated
A |Meedle Brass |Elaclroless nivkel platsd
@ |Lock nut Brass |Electroless nickel plated
) |Handle Brass |Electrolezs nickel plated
® |Useal HNBR
() |Needle guide |Brass |Electroless nickel plated
@ | Qmring NBR 45x3x0.75
@ | O-ring NBR 22x0.8x07
Component Parts
Mo, Description Material No. | Description |Material Nole
{ By Zing alioy @ | O-ring NEBR
2 Nesdle Stainless stesl (% | Needte guide | Brass [Elecholess nickel plated
Lock nut® Brass i3 |Handle Brass |Electroless nickel plated
[} Nipple Stainless steel 2 | Evpe snap sing | Stesl | Black oxidized coated

* Electroless nickel ptated

Replacement Pa

rts

MNo. | Description Maierial Part ng.
| wvalve seal Brass 1428138
| U seal HNBR 142964
7 O-ring NBR 23 re7xal
@ | ocasket PVC M-5G1

15-9-29



Series AS

Construction: AS2000/3000

ponent Parts

Com
- Madal
Mo, Description AS2000 AS3000
K Body Zing allay Aluminum alley
[E Needle * Brass Brass
o Lock aut * Brass Carbon steet
Replacement Parts
No. Descrighion Model
A52000 AS3U0
{3 Valve 143022 14283
165 O-ring 143021 14284
& Spring 142023 14282
+ Electroless nicke! plated
Component Parts
MNa. Description Matarial Note
1: |Body Alurninum alloy Chromatad
&) | Cap Rolled steal Zine chromated
(3; | Cross-retessed head c22 stiew Steel wire 4x07x8
It | E type snap ring Stairlass sleet  [JIS B 2B0S Nominal &
5 |Hande Zing alloy Black zinc cheomate plated
& |Ring Steel wire Zing chromated
#) |Lock nut Zinc alloy
| Meedle Aluminum alioy
3 | O-rng NER 143112
Replacement Parts
Description Material Parts no.
Valve NEHA, Brass 143145
Spring Stainless steal 142146
0-ring NER 143147
Construction: AS5000
Component Parts
Clascription Material Note
Body Aluminum aloy Chromated
Cap Rotled steal Nicksl plated
Lress-recessed hzad cap Sorew Stee| wire Ma x 0.7 x 8 Nigal p'ated
E type shap ting Slaintess steel  |JIS B 2805 Nominal 8
Handla Zinc alloy Chromated
Ring Stainless steel
Lock nut Zinc alloy Chromated
Meedle Aluminum ailoy Chromated
0-ring NER JIS B 2401 M2
Replacement Parts
No. Dascriptipn Material Paits no.
Ty Valve MER, Slainlass steef 14143
i3 Spting Stainless steet 14144
A Seal NER 14147

15-9-30



Speed Controller: Standard Type .
In-line Type Series AS

Dimensions: AS1000-M3 Dimensions: AS1000-M5

) _ -
|
’ *'
- = =
5 L Z
g ! %If*ﬁ
{@ .1
55 .
MARO 5, ~M3x05 + Fomln M_?:iu.g
Dimensions: AS2000/3000 Dimensions: AS4000
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FLOATING BALL VALVES

MODEL T3 3 PIECE THREADED FLOATING BALL VALVES

Full Port sizes 1/2 in. through 3 in. (15 mm through 80 mm)
Reduced Port sizes 3/4 in. through 4 in. (20 mm through 100 mm)
ASME Class 150 through 2500 (PN 20 through 420) (see page 3)
WOG 1000 through 6000 psi (see page 3)

End Connections: Threaded, Flanged, Socket Weld, Buttweld

MODEL B3 3 PIECE BOLTED FLOATING BALL VALVES

Full Port sizes 1 1/2 in. through 4 in. (40 mm through 100 mm)
Reduced Port sizes 2 in. and 6 in. (50 mm and 150 mm)

ASME Class 150 through 1500 (PN 20 through 250) (see page 17)
WOG 2000 and 4000 psi (see page 17)

End Connections: Flanged, Threaded, Buttweld

MATERIALS AND ACTUATION

Materials: Carbon Steel, Stainless Steel, Special Alloys

Operator: Manual Lever Handle

Actuation: Consult Cooper Cameron Valves - NUTRON Sales Department for
information on various types of actuators including;
Gear Operators (B3), Pneumatic, Hydro-Pneumatic,

Electric, Electro-Pneumatic and Hydraulic

COMPLIANCE TO STANDARDS AND SPECIFICATIONS:

ISO 9001-2000: Registered Quality System

ASME B16.34

API 598 and API 607 4th Edition (Fire Safe)

CE Mark Number 0879

ASME Section VIII Division 1 Boiler and Pressure Vessel Code
CSA 7245.15 Steel Valves

NACE MRO0175 (Rev. 2002)

Canadian Registration Number (CRN)

NUTRON

TC1836
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FLOATING BALL VALVES

STANDARD FEATURES

MODEL T3

BODY CONSTRUCTION STEM HANDLE

Forged steel three piece Blowout proof stem is Rugged cast handle.

threaded construction. back-seated through Handle position indicates flow position.

A machined pad area is the valve body. When the handle is positioned in line with

drilled and tapped for
actuation as a standard.
Threaded construction
allows for combinations
of end connections.

the pipe, the valve is open.
When the handle is positioned perpendicular
to the pipe, the valve is closed.

Locking handle is standard for all 2 in. (50 mm)
reduced port and smaller valves with either
socket weld or FNPT end connections.

CAP SCREWS

Dual purpose;

allows for easy stem
packing adjustment
without handle removal
while providing a stop
for the handle.

PACKING

Self adjusting by means
of a Belleville washer.
Allows for long service
life before manual
packing adjustment is
necessary.

STEM SEAL
O-ring installed on
stem shaft on all valves
1 1/2 in. (40 mm)

full port through

3in. (80 mm)

reduced port.

THRUST WASHER
Acts as a bearing
between the body
and stem.

BALL

The floating ball design
allows for positive

shut off in either flow
direction.

Includes pressure

equalization hole to SEATS BODY SEALS
prevent trapping of Materials available Body seal O-rings are placed ahead
pressure in the body are Teflon, Delrin, of the body cap threads to protect
cavity. PEEK and Devlon. the threads from the flow media.
NUTRON
TC1836

08/04 NP-3M
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MODEL T3 SIZES AVAILABLE

ASME CLASS 150 300 600 900 1500 2500
(PN) (20) (50) (100) (150) (250) (420)
Full Port in. 1/2 thru 3 1/2 thru 3 1/2 thru 2 1/2 thru 2 1/2 thru 2 1/2 thru 2
(mm) (15 thru 80) (15 thru 80) (15 thru 50) (15 thru 50) (15 thru 50) (15 thru 50)
Reduced Port 3/4 thru 4 3/4 thru 4 3/4 thru 3 3/4 thru 3 3/4 thru 3 3/4 thru 3
(20 thru 100) (20 thru 100) (20 thru 100) (20 thru 80) (20 thru 80) (20 thru 80)
WOG (psi) 1000 2000 3000 4000 6000
Full Port, Threaded in. 3 1/4 thru 3 1/4 thru 2 1/4 thru 2 1/4 thru 2
(mm) (80) (8 thru 80) (8 thru 50) (8 thru 50) (8 thru 50)
Reduced Port, Threaded 4 3/4 thru 3 3/4 thru 3 3/4 thru 3 3/4 thru 3
(100) (20 thru 80) (20 thru 80) (20 thru 80) (20 thru 80)
Full Port, Socket Weld 1/2 thru 2 1/2 thru 2 1/2 thru 2 1/2 thru 2
(15 thru 50) (15 thru 50) (15 thru 50) (15 thru 50)
Reduced Port, Socket Weld 3/4 thru 3 3/4 thru 3 3/4 thru 3 3/4 thru 3
(20 thru 80) (20 thru 80) (20 thru 80) (20 thru 80)
How to deveI0|c_> STYLE*
figure numbers:
. A - STAINLESS STEEL -50°F (-46°C) J - HIGH TEMP/
SIZE in. (mm) B - STANDARD STAINLESS STEEL
02- 1/4 (8) |15-11/2(40) D - FULL STAINLESS STEEL -150°F (-100°C) | L - S%{F; '(-(ZXYCT)EMP
- - E - STEAM HIGH TEMP/ ' i
BORE 03- 3/8 (10))20- "2 (50) STAINLESS STEEL N - MONEL STEEL
05- 1/2 (15) | 25-2 1/2(65)
MODEL F-FULLPORT  07- 3/4 (20) [30- 3 (80) F - HIGH TEMP/SOUR LOW TEMP L
T3 - 3 PIECE R - REDUCED 10- 1 (25)|40- 4 (100) G - STEAM HIGH TEMP/SOUR S - SOUR -20°F (-29°C)
THREADED PORT 12-11/4(32) H - HIGH TEMP/SOUR

o

_
20 S

Z

T3 - F 07 S

END CONNECTION PRESSURE OPTIONS FIRE
A -RF SMOOTH FACE | H -FNPT XRTJ 10 - 1000 WOG 01- 150 ASME ANTI-STATIC SPRING SAFE
B - BW SCH 40 J -RTJ 20 - 2000 WOG 03 - 300 ASME BLEEDER HOLE
C-BW SCH 80 M - MALE NPT 30 - 3000 WOG 06 - 600 ASME BLEEDER VALVE
D - BW SCH 160 R - RAISED FACE 40 - 4000 WOG 09 - 900 ASME CARR. SEAL CLOSE
E - BW SCH XXH S - FEMALE NPT 60 - 6000 WOG 15 -1500 ASME CARR. SEAL OPEN
F - FNPT X MNPT TS - FNPT X SOCKET WELD 25 -2500 ASME DELRIN SEATS
G - FNPT X RF WS - SOCKET WELD DEVLON SEATS
ELECTROLESS NICKEL
PLATING (ENP)
EXTENDED STEM
Examples: GRAPHITE PACKING
HSN O-RINGS
T3-F07520SZ = Model T3, Full Port, 3/4 in. (20 mm), Female NPT, IMPREGLON COATING
2000 WOG, Sour Valve, Fire Safe. LOCKING HANDLE
. NITRILE O-RINGS
T3-R10TS30B = Model T3, Reduced Port, 1 in. (25 mm), Female NPT x Socket Weld, PEEK SEATS
3000 WOG, Standard Valve. SEAL WELDED
SEAL INJECTION
SPRING RETURN
* Consult Cooper Cameron Valves - NUTRON Sales Department for detailed valve style descriptions, HANDLE
full range of options, materials, actuation packages or for a particular special valve service application. TACWELD CAP
TEFLON O-RINGS
Cooper Cameron Valves reserves the right to substitute materials listed onthe following pages with VITON O-RINGS
alternate materials for the designated service.
NUTRON
TC1836

08/04 NP-3M
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FLOATING BALL VALVES

THREADED END CONNECTIONS
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MATERIALS LIST - THREADED END CONNECTIONS

ITEM PART WORKING PRESSURE STANDARD -20°F (-29°C) SOUR -20°F (-29°C)
1 Body All ASTM A105 ASTM A105
2 End Caps All ASTM A105 ASTM A105
m 3 Stem 2000 & 3000 ASTM A108, Plated ASTM A564 17-4PH
4000 & 6000 ASTM A564 17-4PH ASTM A564 17-4PH
me 3a* Stem O-Ring All Nitrile Viton
m 4 Ball 2000, 3000 & 4000 Carbon Steel, Chrome Plated ASTM A351 Gr. CF8M
6000 ASTM A564 17-4PH ASTM A564 17-4PH
e 5 Seats 2000 Teflon Teflon
3000 & 4000 Delrin Delrin
6000 PEEK PEEK
He Body O-Rings All Nitrile Viton
e Thrust Washer 2000 Teflon Teflon
3000 & 4000 Delrin Delrin
6000 PEEK PEEK
me 9 Packing All Teflon Teflon (Graphite 6000 psi)
10  Packing Follower All Carbon Steel, Plated Stainless Steel
11 Belleville Washer All Carbon Steel Stainless Steel
12 Gland Flange ** All Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Carbon Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
15 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated
ITEM PART WORKING PRESSURE  SOUR & LOW TEMP -50°F (-46°C) STAINLESS STEEL -50°F (-46°C)
1 Body All ASTM A350 LF2 ASTM A479 TYPE 316
2 End Caps All ASTM A350 LF2 ASTM A479 TYPE 316
m 3 Stem All ASTM A564 17-4PH ASTM A564 17-4PH with Nitriding
me 3a* Stem O-Ring All Viton HSN
m 4 Ball 2000 ASTM A351 Gr. CF8M ASTM A351 Gr. CF8M
3000 & 4000 ASTM A351 Gr. CF8M ASTM A564 17-4PH
6000 ASTM A564 17-4PH ASTM A564 17-4PH
me 5 Seats 2000 Teflon Teflon
3000 & 4000 Delrin PEEK
6000 PEEK PEEK
e Body O-Rings All Viton Teflon
me 8 Thrust Washer 2000 Teflon Teflon
3000 & 4000 Delrin PEEK
6000 PEEK PEEK
me 9 Packing All Teflon (Graphite 6000 psi) Teflon (Graphite 6000 psi)
10  Packing Follower All Stainless Steel Stainless Steel
11 Belleville Washer All Stainless Steel Stainless Steel
12 Gland Flange ** All Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Stainless Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
15 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated
m  Major repair kit.
e Minor repair kit.

**

Note:

Item 3a is only available on sizes 1 1/2 in. full port through 3 in. reduced port (40 mm through 80 mm) valves.
Locking device is standard on 1/4 in. full port through 2 in. reduced port (8 mm through 50 mm) valves.

Fire safe trim offered as standard whenever possible.

Consult Cooper Cameron Valves - NUTRON Sales Department for fire safe trim.

NUTRON

TC1836
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FLOATING BALL VALVES

SOCKET WELD and
THREADED x SOCKET WELD END CONNECTIONS
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MATERIALS LIST

SOCKET WELD and THREADED x SOCKET WELD END CONNECTIONS

ITEM PART WORKING PRESSURE STANDARD -20°F (-29°C) SOUR -20°F (-29°C)
1 Body All ASTM A105 ASTM A105
2a End Caps - SW All ASTM A350 Gr. LF2 ASTM A350 Gr. LF2
2b End Cap - NPT All ASTM A105 ASTM A105
= 3 Stem 2000 & 3000 ASTM A108, Plated ASTM A564 17-4PH
4000 & 6000 ASTM A564 17-4PH ASTM A564 17-4PH
me 3a* Stem O-Ring All HSN Viton
m 4 Ball 2000 ASTM A351 Gr. CF8M ASTM A351 Gr. CF8M
3000, 4000 & 6000 ASTM A564 17-4PH ASTM A564 17-4PH
me 5 Seats 2000 Teflon Teflon
3000, 4000 & 6000 PEEK PEEK
He Body O-Rings All Viton Viton
He Thrust Washer 2000 Teflon Teflon
3000, 4000 & 6000 PEEK PEEK
me 9 Packing All Teflon Teflon (Graphite - 3000 thru 6000)
10 Packing Follower  All Carbon Steel, Plated Stainless Steel
1 Belleville Washer  All Carbon Steel Stainless Steel
12 Gland Flange ** Al Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Carbon Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
15 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated

ITEM PART WORKING PRESSURE SOUR & LOW TEMP -50°F (-46°C) STAINLESS STEEL -50°F (-46°C)
1 Body All ASTM A350 LF2 ASTM A479 TYPE 316
2a End Caps - SW All ASTM A350 LF2 ASTM A479 TYPE 316 L
2b End Cap - NPT All ASTM A350 LF2 ASTM A479 TYPE 316
s 3 Stem All ASTM A564 17-4PH ASTM A564 17-4PH with Nitriding
me 3a* Stem O-Ring All Viton HSN
m 4 Ball 2000 ASTM A351 Gr. CF8M ASTM A351 Gr. CF8M
3000, 4000 & 6000 ASTM A564 17-4PH ASTM A564 17-4PH
me 5 Seats 2000 Teflon Teflon
3000, 4000 & 6000 PEEK PEEK
e Body O-Rings All Viton Teflon
He Thrust Washer 2000 Teflon Teflon
3000, 4000 & 6000 PEEK PEEK
me 9 Packing All Teflon (Graphite - 3000 thru 6000) Teflon (Graphite - 3000 thru 6000)
10 Packing Follower  All Stainless Steel Stainless Steel
11 Belleville Washer  All Stainless Steel Stainless Steel
12 Gland Flange ** All Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Stainless Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
1I5 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated
m  Major repair kit.
e Minor repair kit.
* Item 3ais only available on sizes 1 1/2 in. full port through 3 in. reduced port (40 mm through 80 mm) valves.
**  Locking device is standard on 1/4 in. full port through 2 in. reduced port (8 mm through 50 mm) valves.
Note: Fire safe trim offered as standard whenever possible.

Consult Cooper Cameron Valves - NUTRON Sales Department for fire safe trim.
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THREADED END CONNECTIONS
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MATERIALS LIST - FLANGED END CONNECTIONS

ASME CLASS 150 THROUGH 2500 (PN 20 THROUGH 420)

ITEM PART ASME CLASS STANDARD -20°F (-29°F) SOUR -20°F (-29°C)
1 Body All ASTM A105 ASTM A105
2 End Caps All ASTM A105 ASTM A105
m 3 Stem 150, 300, 600 & 900 ASTM A108, Plated ASTM A564 17-4PH
1500 & 2500 ASTM A564 17-4PH ASTM A564 17-4PH
me 3a* Stem O-Ring All Nitrile Viton
m 4 Ball 150 thru 1500 Carbon Steel, Chrome Plated ASTM A351 Gr. CF8M
2500 ASTM A564 17-4PH ASTM A564 17-4PH
me 5 Seats 150 thru 1500 Delrin Delrin
2500 PEEK PEEK
1/4 in. (8 mm) thru 1 1/4 in. (32 mm) 150 thru 600 Teflon Teflon
me 6  Body O-Rings All Nitrile Viton
me 8 Thrust Washer 150 thru 1500 Delrin Delrin
2500 PEEK PEEK
1/4 in. (8 mm) thru 1 1/4 in. (32 mm) 150 thru 600 Teflon Teflon
me 9  Packing All Teflon Teflon
10  Packing Follower All Carbon Steel, Plated Stainless Steel
11 Belleville Washer All Carbon Steel Stainless Steel
12 Gland Flange All Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Carbon Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
15 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated
ITEM PART ASME CLASS SOUR & LOW TEMP -50°F (-46°C) STAINLESS STEEL -50°F (-46°C)
1 Body All ASTM A350 LF2 ASTM A479 TYPE 316
2 End Caps All ASTM A350 LF2 ASTM A479 TYPE 316
m 3 Stem All ASTM A564 17-4PH ASTM A564 17-4PH with Nitriding
me 3a* Stem O-Ring All Viton HSN
m 4 Ball 150, 300 & 600 ASTM A351 Gr. CF8M ASTM A351 Gr. CF8M
900 & 1500 ASTM A351 Gr. CF8M ASTM A564 17-4PH
2500 ASTM A564 17-4PH ASTM A564 17-4PH
me 5 Seats 150, 300 & 600 Delrin Teflon
900 & 1500 Delrin PEEK
2500 PEEK PEEK
1/4 in. (8 mm) thru 1 1/4 in. (32 mm) 150 thru 600 Teflon N/A
me 6  Body O-Rings All Viton Teflon
me 8 Thrust Washer 150, 300 & 600 Delrin Teflon
900 & 1500 Delrin PEEK
2500 PEEK PEEK
me 9  Packing All Teflon (Graphite - 2500 psi) Teflon (Graphite - 1500 & 2500 psi)
10  Packing Follower All Stainless Steel Stainless Steel
11 Belleville Washer All Stainless Steel Stainless Steel
12 Gland Flange All Carbon Steel, Plated Carbon Steel, Plated
13 Cap Screws All Stainless Steel Stainless Steel
14 Handle All Carbon Steel Carbon Steel
15 Handle Nut All Carbon Steel, Plated Carbon Steel, Plated

m  Major repair kit.
e Minor repair kit.
* Item 3a is only available on sizes 1 1/2 in. full port through 3 in. reduced port (40 mm through 80 mm) valves.
Note: Fire safe trim offered as standard whenever possible.
Consult Cooper Cameron Valves - NUTRON Sales Department for fire safe trim.
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FLOATING BALL VALVES

FULL PORT - THREADED

DIMENSIONS
SIZE WOG A B D E F G C, WEIGHT
in. (mm) Ib. (kg)
1/4 (8) 2000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.5(1.1)
3000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.5(1.1)
4000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.5(1.1)
6000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.5(1.1)
3/8 (10) 2000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.4 (1.0)
3000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.4 (1.0)
4000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.4 (1.0)
6000 3.88 (98) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 9 2.4 (1.0)
1/2 (15) 2000 3.88 (98)* 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 26 2.2 (0.9)
3000 3.88 (98)* 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 26 2.2 (0.9)
4000 3.88 (98)* 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 26 2.2 (0.9)
6000 4.38 (111) 0.50 (13) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 26 2.2 (0.9)
3/4 (20) 2000 4.25 (108) 0.88 (22) 1.12 (29) 4.40 (112) 6.75(172) 2.16 (55) 50 4.8 (2.1)
3000 4.25 (108) 0.88 (22) 1.12 (29) 4.40 (112) 6.75 (172) 2.16 (55) 50 4.8 (2.1)
4000 4.25 (108) 0.88 (22) 1.12 (29) 4.40 (112) 6.75 (172) 2.16 (55) 50 4.8 (2.1)
6000 4.25 (108) 0.88 (22) 1.50 (38) 4.40 (112) 6.75 (172) 2.16 (55) 50 6.5 (2.9)
11/2 (40) 2000 6.25 (159) 1.50 (38) 1.98 (50) 5.62 (143) 11.00 (279) 3.52 (89) 260 18.0 (8.1)
3000 6.25 (159) 1.50 (38) 1.98 (50) 5.62 (143) 11.00 (279) 3.52 (89) 260 18.0 (8.1)
4000 6.25 (159) 1.50 (38) 1.98 (50) 5.62 (143) 11.00 (279) 3.52 (89) 260 18.0 (8.1)
6000 6.25 (159) 1.50 (38) 1.98 (50) 5.62 (143) 11.00 (279) 3.52 (89) 260 18.0 (8.1)
2 (50) 2000 6.25 (159) 2.00 (51) 2.53 (64) 6.96 (177) 11.88 (302) 4.83 (123) 480 30.0 (13.6)
3000 6.25 (159) 2.00 (51) 2.53 (64) 6.96 (177) 11.88 (302) 4.83 (123) 480 30.0 (13.6)
4000 6.25 (159) 2.00 (51) 2.53 (64) 6.96 (177) 11.88 (302) 4.83 (123) 480 30.0 (13.6)
6000 6.25 (159) 2.00 (51) 2.53 (64) 6.96 (177) 11.88 (302) 4.83 (123) 480 30.0 (13.6)
3(80) 1000 9.70 (246) 3.00 (76) 3.50 (89) 8.26 (210) 23.88 (607) 5.37 (137) 1300 67.0 (30.4)
2000 9.70 (246) 3.00 (76) 3.50 (89) 8.26 (210) 23.88 (607) 5.37 (137) 1300 67.0 (30.4)
*4.38 in. (111 mm) for Stainless Steel valves. NOTE: “ A " dimension to be within + 0.062 in. (1.5 mm).
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FLOATING BALL VALVES

REDUCED PORT - THREADED

DIMENSIONS
SIZE WOG A B C D E F G C, WEIGHT
in. (mm) Ib. (kg)

3/4 (20) 2000 4.38 (111)  0.50 (13) 0.75 (19) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 14 2.5(1.1)
3000 4.38(111)  0.50 (13) 0.75 (19) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 14 2.5(1.1)
4000 4.38(111)  0.50(13) 0.75 (19) 0.82 (21) 3.29(83) 4.82 (122) 1.73 (44) 14 2.5(1.1)
6000 4.38(111)  0.50 (13) 0.75 (19) 0.82 (21) 3.29 (83) 4.82 (122) 1.73 (44) 14 2.5(1.1)
1(25) 2000 4.25(108) 0.88(22) 1.00 (25) 1.12 (28) 4.40 (112) 6.75(172) 2.16 (55) 35 4.5 (2.0)
3000 4.25(108) 0.88(22) 1.00 (25) 1.12 (28) 4.40 (112) 6.75 (172) 2.16 (55) 35 4.5 (2.0)
4000 4.25(108) 0.88(22) 1.00 (25) 1.12 (28) 4.40 (112) 6.75 (172) 2.16 (55) 35 4.5 (2.0)
6000 5.25(133) 0.88(22) 1.00 (25) 1.50 (38) 4.40 (112) 6.75 (172) 2.16 (55) 35 7.5 (3.4)
11/4(32) 2000 6.00 (152)  0.88 (22) 1.25 (32) 1.30 (33) 4.40 (112) 6.75 (172) 2.16 (55) 35 8.0 (3.6)
3000 6.00 (152)  0.88 (22) 1.25 (32) 1.30 (33) 4.40 (112) 6.75 (172) 2.16 (55) 35 8.0 (3.6)
2 (50) 2000 6.25(159)  1.50 (38) 2.00 (51) 1.98 (50) 5.62 (143)  11.00 (279) 3.52 (89) 100 17.5(7.9)
3000 6.25(159)  1.50 (38) 2.00 (51) 1.98 (50) 5.62 (143)  11.00 (279) 3.52 (89) 100 17.5 (7.9)
4000 6.25(159)  1.50 (38) 2.00 (51) 1.98 (50) 5.62(143)  11.00 (279) 3.52 (89) 100 17.5(7.9)
6000 7.25(184)  1.50 (38) 2.00 (51) 1.98 (50) 5.62 (143)  11.00 (279) 3.52 (89) 100 21.0 (9.5)
3 (80) 2000 10.0 (254)  2.00 (51) 3.00 (76) 2.53 (64) 6.96 (177)  11.88(302)  4.83(123) 420 39.0 (17.6)
3000 10.0 (254)  2.00 (51) 3.00 (76) 2.53 (64) 6.96 (177) 11.88(302) 4.83(123) 420 39.0 (17.6)
4000 10.0 (254)  2.00 (51) 3.00 (76) 2.53 (64) 6.96 (177)  11.88(302)  4.83(123) 420 39.0 (17.6)
6000 10.0 (254)  2.00 (51) 3.00 (76) 2.53 (64) 6.96 (177)  11.88(302) 4.83(123) 420 48.0 (21.8)
4 (100) 1000 9.5 (241) 3.00 (76) 4.00(102)  3.50 (89) 8.26 (210)  23.88(607) 5.37(137) 770 80.0 (36.3)

NOTE: “ A " dimension to be within = 0.062 in. (1.5 mm).

NUTRON
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FULL PORT - SOCKET WELD and THREADED x SOCKET WELD

FLOATING BALL VALVES

A

Y

DIMENSIONS
SIZE WOG — A— B —C— D E F G C, WEIGHT Ib. (kg)
in. (mm) FNPT X SW  SW FNPT X SW SW FNPT x SW SW
1/2 (15) 2000 4.44 (113)* 5.00(127) 0.50(13) 0.50(13) 0.86(22) 0.94(24) 3.29(83) 4.82(122) 1.73(44) 26 3.5(1.5) 4.8(2.1)
3000 4.44 (113)* 5.00(127) 0.50(13) 0.50(13) 0.86(22) 0.94(24) 3.29(83) 4.82(122) 1.73(44) 26 35(15) 4.8(2.1)
4000 4.44 (113)* 5.00(127) 0.50(13) 0.50(13) 0.86(22) 0.94 (24) 3.29(83) 4.82(122) 1.73(44) 26 3.5(1.5) 4.8(2.1)
6000 4.69(119) 5.00(127) 0.50(13) 0.50(13) 0.86(22) 0.94(24) 3.29(83) 4.82(122) 1.73(44) 26 3.5(1.5) 4.8(2.1)
3/4(20) 2000 5.50(140) 6.75(172) 0.88(22) 0.75(19) 1.07 (27) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 50 57(25) 6.4 (2.9)
3000 5.50(140) 6.75(172) 0.88(22) 0.75(19) 1.07 (27) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 50 5.7(2.5) 6.4(2.9)
4000 5.50(140) 6.75(172) 0.88(22) 0.75(19) 1.07 (27) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 50 5.7(2.5) 6.4(2.9)
6000 5.50(140) 6.75(172) 0.88(22) 0.75(19) 1.07 (27) 1.50(38) 4.40(112) 6.75(172) 2.16(55) 50 8.6(3.9) 9.2(4.1)
11/2 (40) 2000 7.40(188) 8.54(217) 1.50(38) 1.50(38) 1.92(49) 2.50(64) 5.62(143) 11.00(279) 3.52(89) 260 21.9(9.9) 25.7(11.6)
3000 7.40(188) 8.54(217) 1.50(38) 1.50(38) 1.92(49) 2.50(64) 5.62(143) 11.00(279) 3.52(89) 260 21.9(9.9) 25.7 (11.6)
4000 7.40(188) 854(217) 1.50(38) 1.50 (38) 1.92(49) 2.50 (64) 5.62(143) 11.00(279) 3.52(89) 260 21.9(9.9) 257 (11.6)
6000 7.40(188) 8.54(217) 1.50(38) 1.50(38) 1.92(49) 2.50(64) 5.62(143) 11.00(279) 3.52(89) 260 21.9(9.9) 25.7 (11.6)
2(50) 2000 9.50(241) 12.75(324) 2.00(51) 2.00(51) 2.41(61) 2.53(64) 6.96(177) 11.88(302) 4.83(123) 480 38.3(17) 46.5(21.0)
3000 9.50 (241) 12.75(324) 2.00(51) 2.00(51) 2.41(61) 2.53(64) 6.96 (177) 11.88(302) 4.83 (123) 480 383 (17) 46.5(21.0)
4000 9.50 (241) 12.75(324) 2.00(51) 2.00(51) 2.41(61) 2.53(64) 6.96 (177) 11.88(302) 4.83 (123) 480 38.3(17) 46.5(21.0)
6000 9.50 (241) 12.75(324) 2.00(51) 2.00(51) 2.41(61) 2.53(64) 6.96(177) 11.88(302) 4.83(123) 480 38.3(17) 46.5(21.0)

*4.69 in. (119.1 mm) for Stainless Steel valves.

NUTRON
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FLOATING BALL VALVES

REDUCED PORT - SOCKET WELD and THREADED x SOCKET WELD

I
@
Y

_ Y
DIMENSIONS

SIZE WOG —A— B —C= D E F G C, WEIGHT Ib. (kg)
in. (mm) FNPTxSW  SW FNPT x SW SW FNPTx SW  SW

3/4(20) 2000 5.56 (141 6.75(172) 0.50(13) 0.75(19) 1.07 (27) 1.19(30) 3.29(83) 4.82(122) 1.73(44) 14 3.5(1.5) 4.4(1.9)
3000 5.56(141) 6.75(172) 0.50(13) 0.75(19) 1.07 (27) 1.19(30) 3.29(83) 4.82(122) 1.73(44) 14 3.5(1.5) 4.4 (1.9)
4000 5.56(141) 6.75(172) 0.50(13) 0.75(19) 1.07 (27) 1.19(30) 3.29(83) 4.82(122) 1.73(44) 14 3.5(1.5) 4.4(1.9)
6000 5.56 (141) 6.75(172) 0.50(13) 0.75(19) 1.07 (27) 1.19(30) 3.29(83) 4.82(122) 1.73(44) 14 3.5(1.5) 4.4(1.9)
1(25) 2000 5.50(140)* 6.75(172) 0.88(22) 1.00(25) 1.34(34) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 35 5.4(2.4) 6.2 (2.8)
3000 5.50(140)* 6.75(172) 0.88(22) 1.00(25) 1.34(34) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 35 5.4(2.4) 6.2 (2.8)
4000 5.50 (140)* 6.75(172) 0.88(22) 1.00(25) 1.34(34) 1.25(32) 4.40(112) 6.75(172) 2.16(55) 35 5.4(2.4) 6.2 (2.8)
6000 6.00(152) 6.75(172) 0.88(22) 1.00(25) 1.34(34) 1.50(38) 4.40(112) 6.75(172) 2.16(55) 35 8.3(3.7) 9.0 (4.0)
2(50) 2000 7.40(188) 8.55(217) 1.50(38) 2.00(51) 2.42(62) 2.50(64) 5.62(143) 11.00(280) 3.52(90) 100 22.5(10.2) 26.0(11.7)
3000 7.40(188) 8.55(217) 1.50(38) 2.00(51) 2.42(62) 2.50(64) 5.62 (143) 11.00 (280) 3.52(90) 100 22.5(10.2) 26.0(11.7)
4000 7.40(188) 8.55(217) 1.50(38) 2.00(51) 2.42(62) 2.50 (64) 5.62(143) 11.00 (280) 3.52(90) 100 22.5(10.2) 26.0(11.7)
6000 7.90(201) 8.55(217) 1.50(38) 2.00(51) 2.42(62) 2.50 (64) 5.62 (143) 11.00 (280) 3.52(90) 100 22.5(10.2) 26.0(11.7)
3(80) 2000 11.38(289) 12.75(324) 2.00(51) 3.00(76) 3.55(90) 2.53(64) 6.96 (177) 11.88(302) 4.83 (123) 420 49.0(22.2) 60.0 (27.2)
3000 11.38(289) 12.75(324) 2.00(51) 3.00(76) 3.55(90) 2.53(64) 6.96 (177) 11.88(302) 4.83(123) 420 49.0(22.2) 60.0(27.2)
4000 11.38(289) 12.75(324) 2.00(51) 3.00(76) 3.55(90) 2.53(64) 6.96 (177) 11.88 (302) 4.83(123) 420 49.0(22.2) 60.0(27.2)

*6.00 in. (152 mm) for Stainless Steel valves. NOTE: “ A " dimension to be within + 0.062 in. (1.5 mm).
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FLOATING BALL VALVES

FLANGED

FULL PORT

4 in. (100 mm)
REDUCED PORT
6 in. (150 mm)

DIMENSIONS
SIZE ASME A B C D E F G C, WEIGHT
in. (mm) CLASS (PN) Ib. (kg)

4FP (100 FP) 150 (20) 9.00(229) 4.00(102) 4.00(102) 4.88(124) 7.60(193) 24.00(610) 6.65(169) 2300 101 (45.8)
300 (50) 12.00(305) 4.00(102) 4.00(102) 5.00(127) 7.60(193) 24.00(610) 6.65(169) 2300 143 (64.8)
6 RP (150 RP) 150 (20) 10.50 (267) 4.00(102) 6.00(152) 5.50(140) 7.60(193) 24.00(610) 6.65(169) 1800 128 (58.0)
300 (50) 15.88(403) 4.00(102) 6.00(152) 6.25(160) 7.60(193) 24.00 (610) 6.65(169) 1800 143 (64.8)

ACTUATOR MOUNTING DIMENSIONS

SIZE in. A B C D E F G H I J K L
(mm)
1/4 FP 0.300 0.440 0.500 0.725 0.464 0.253 0.468 0.250-20 UNC 0.23 0.50 #10-32 UNF-2B x 0.31 DP. 1.002
(8 FP) (7.6) (11.1) (12.7) (18.4) (11.8) (6.4) (11.9) (6.35-20 UNC) (5.8) (12.7) (#10-32 UNF-2B x 7.9 DP.) (25.5)
3/8 FP 0.300 0.440 0.500 0.725 0.464 0.253 0.468 0.250-20 UNC 0.23 0.50 #10-32 UNF-2B x 0.31 DP. 1.002
(10 FP) (7.6) (11.1) (12.7) (18.4) (11.8) (6.4) (11.9) (6.35-20 UNC) (5.8) (12.7) (#10-32 UNF-2B x 7.9 DP.) (25.5)

1/2 FP/ 3/4 RP 0.300 0.440 0.500 0.725 0.464 0.253 0.468 0.250-20 UNC 0.23 0.50 #10-32 UNF-2B x 0.31 DP. 1.002
(15 FP /20 RP) (76) (11.1) (12.7) (18.4) (11.8) (6.4) (11.9) (6.35-20 UNC) (5.8) (12.7) (#10-32 UNF-2Bx 7.9 DP.)  (25.5)

3/4FP/1RP 0.312 0.515 0.560 0.905 0.496 0.314 0.498 0.312-18 UNC 0.25 0.50 0.25-28 UNF-2B x 0.30 DP.  1.250
(20 FP / 25 RP) (7.9) (13.1) (14.2) (23.0) (12.6) (7.90 (12.6) (7.92-18UNC) (6.4) (12.7) (6.35-28 UNF-2Bx 7.6 DP.)  (31.8)

*11/2FP/2RP  0.475 0.826 0.900 1.270 0.811 0.441 0.737 0.438-14UNC 0.40 0.75 0.312-24 UNF-2B x 0.437 DP.  2.250
(*40 FP/50RP)  (12.1) (21.0) (22.9) (32.3) (20.6) (11.2) (18.7) (11.1-14UNC) (10.2) (19.1) (7.92-24 UNF-2Bx 11.1DP.) (57.2)

**2 FP/3 RP 0.690 1.180 1.225 1.821 1.000 0.628 0.875 0.625-11UNC 0.41 1.00 0.375-24 UNF-2B x 0.50 DP.  3.000
(**50 FP/80RP) (17.5) (30.0) (31.1) (46.3) (25.4) (16.0) (22.2) (15.9-11UNC) (10.4) (25.4) (9.53-24 UNF-2B x 12.7 DP.)  (76.2)

***3 FP /4 RP 0.690 1.180 1.225 1.821 1.000 0.628 0.875 0.625-11UNC 0.41 1.00  0.375-24 UNF-2B x 0.50 DP.  3.500
(***80 FP/ 100 RP) (17.5) (30.0) (31.1) (46.3) (25.4) (16.0) (22.2) (15.9-11 UNC) (10.4) (25.4) (9.53-24 UNF-2B x 12.7 DP.) (88.9)

* Applies to B3 1 1/2 in. (40 mm) full port & 2 in. (50 mm) reduced port ASME Class 600, 900 & 1500 valves.
** Applies to B3 2 in. (50 mm) full port & 3 in. (80 mm) reduced port ASME Class 600, 900 & 1500 valves.
**% Applies to B3 3 in. (80 mm) full port & 4 in. (100 mm) reduced port ASME Class 150 & 300 valves. NUTRON
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ACTUATOR MOUNTING DIMENSIONS*

3 in. (80 mm) FULL PORT
4 in. (100 mm) REDUCED PORT

-

OPEN POSITION

CLOSED POSITION

DIMENSIONS
SIZE in. A B C D E F G H 1 K L
(mm)
3FP/4RP 1.64 2.395 0.25 1.248 1.362 4.875 1.75 1.25 1.25R 0.5-13UNC-2B x 0.62 DP. 1.566

(80 FP /100 RP) (41.7)  (60.8) (6.4) (31.7) (34.6) (123.8)  (44.9) (31.8) (31.8R) (12.7-13UNC-2Bx 15.7 DP.)  (39.8)
(ASME 600-1500, WOG 2000-4000)

4 in. (100 mm) FULL PORT
6 in. (150 mm) REDUCED PORT

¢ L '

DIMENSIONS
SIZE in. A B C D E F G K 1
(mm)
4FP/6RP 1.255 1.85 0.25 1.00 1.1 4.688 0.877 0.375-24UNF-2B x 0.5 DEEP 1.00

(100 FP/ 150 RP)  (31.9) (47.0) (6.4) (25.4) (28.2) (119.1) (22.3) (9.5-24UNF-2B x 12.7 DEEP) (25.4)
(ASME 150/ 300)

* ForB311/2in., 2in., 3in. &4 in. (40 mm, 50 mm, 80 mm & 100 mm) valves, see footnote on page 25.

NUTRON
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FLOATING BALL VALVES

PRESSURE/TEMPERATURE RATINGS (SEATS AND SEALS)*
TEMPERATURE °C

6 0 38 93 149 204 260 316 371
000 — 40000
5400 \ —1 36000
4800 —
DEVLON PEEK 32000
4200 SRR DELR'N VITON T 28000
= 1 O-RING ©
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w
“ Ny ~a
600 Y ~Sag . = 4000
1 ~a
0 = 0
0 100 200 300 400 500 600 700
TEMPERATURE °F
* Consult ASME B16.34 for Body and Adapter Material Pressure/Temperature Ratings.
Torque=inch-pounds
ASME CLASS 150 300 600 9200 1500 2500
Bore (PN) (20) (50) (100) (150) (250) (420)
Size Pressure (psi) 0 285 740 1000 1480 2000 2220 3000 3705 4000 5000 6000
in. (DN) Seat Material
172 (15) Peek 72 84 96 108 120 132 144 156 180 192 216 240
Devlon 72 84 96 108 120 132 144 156 180 192 216 240
Delrin 60 72 84 96 108 120 132 144 168 180 - -
Teflon 60 72 84 96 108 120 - - - - - -
7/8 (22) Peek 276 276 276 276 276 300 324 360 420 444 540 660
Devlon 96 108 120 132 144 156 168 180 192 204 240 300
Delrin 96 108 120 132 144 156 168 180 192 204 - -
Teflon 96 108 120 132 144 156 - - - - - -
11/2 (40) Peek 600 648 696 744 792 840 864 936 1020 1080 1200 1500
Devlon 360 420 480 576 660 720 792 900 960 1020 1080 1260
Delrin 336 396 480 576 660 720 792 900 960 1020 - -
Teflon 336 360 396 420 456 504 - - - - - -
2 (50) Peek 840 1080 1440 1680 1920 2100 2280 2700 3120 3300 3600 4200
Devlon 600 720 900 1080 1200 1500 1680 1920 2160 2400 2400 2880
Delrin 600 720 900 1080 1320 1560 1740 2040 2280 2520 - -
Teflon 600 636 816 936 1128 1344 - - - - - -
3 (80) Peek 960 1440 2760 3840 4800 5760 6480 7200 8400 9000 - -
Devlon 720 1200 1920 2400 2880 3360 3600 4080 4800 5760 - -
Delrin 840 1380 2280 2640 3000 3600 3900 4200 4800 5760 - -
Teflon 720 1320 1920 2400 2880 3600 - - - - - -
4 (100) Peek 1440 2400 3840 - - - - - - - - -
Devlon 1200 2040 3120 - - - - - - - - -
Teflon 1080 1944 2820 - - - - - - - - -
Torque values shown are to be used as a guide for actuator selection. All above torque values are based upon clean liquid service. NUTRON
Additional factors such as media characteristics, number of cycles and temperature may require an additional safety factor. TC1836

Please contact the actuator supplier/manufacturer for these factors.

08/04 NP-3M
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NUTRON 713 & B3 FLOATING BALL VALVES

TERMS AND CONDITIONS

1. CONTRACT ACCEPTANCE:

Any written or oral purchase order received

from Buyer by Cooper Cameron Corporation,
Cameron Division and Cooper Cameron Valves
("Seller”) shall be construed as a written
acceptance of Seller's offer to sell and shall be
filled in accordance with the terms and conditions
of sale set forth herein. SELLER'S ACCEPTANCE OF
THIS ORDER IS EXPRESSLY CONDITIONED ON
BUYER'S ASSENT TO THE TERMS CONTAINED
HEREIN. The terms and conditions of Seller's
proposal (if any) and acknowledgement shall
prevail over any conflicting or different terms in
Buyer's order unless Buyer notifies Seller in writing
of its objections thereto within fifteen (15) days
from receipt of Seller's acknowledgement. Buyer's
standard terms of purchase will not be considered
a counteroffer to Seller's terms and conditions of
sale. The failure of Seller to object to any provision
in conflict herewith whether contained on Buyer's
purchase order or otherwise shall not be
construed as a waiver of the provisions hereof
nor as an acceptance thereof.

2. QUOTATIONS AND PRICES:

All quotations are made for prompt acceptance
and any terms quoted therein are subject to
change without notice after thirty (30) days from
the date quoted unless specifically stated
otherwise on the quotation. Any product, service
capability or manufacturing capability which may
be available at the time a quotation is made is
subject to prior sale. Prices quoted are valid for
thirty (30) days unless specifically stated otherwise
on the quotation and are subject to change
without notice. The price in effect at the time of
shipment including any escalation formula will
apply, unless a valid quotation or written
agreement to the contrary exists between Buyer
and Seller. All prices shown are in U.S. dollars
and are F.O.B. Seller’s shipping point.

Any documentation pertaining to traceability
requirements for raw materials or products or
documentation required for any routine or
special processes must be identified by the Buyer
at the time of quotation (if any) or at the time of
order placement.

3. TAXES:

Any tax or other charge imposed by law on the
sale or production of goods or the performance
of services shall be paid by the Buyer, unless the
law specifically provides that such payment must
be made by Seller, in which case Buyer shall
reimburse Seller for such payment as part of the
purchase price. Custom duties, consular fees,
insurance charges and other comparable charges
will be borne by Buyer.

4. SHIPPING SCHEDULE AND DELIVERY:
Shipment schedules are given as accurately as
conditions permit and every effort will be made
to make shipments as scheduled. Seller will not
be responsible for deviations in meeting shipping
schedules nor for any losses or damages to Buyer
(or any third party) occasioned by deviations in
the shipping schedule, whether due to Acts of
God, orders bearing priority ratings established
pursuant to law, differences with workmen, local
labor shortages, fire, flood, shortages or failure

NUTRON
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of raw materials, supplies, fuel, power or
transportation, breakdown of equipment or any
other causes beyond Seller's reasonable control,
whether of similar or dissimilar nature than those
enumerated. Seller shall have additional time
within which to perform as may be reasonably
necessary under the circumstances and shall have
the right to apportion its production among its
customers in such a manner as it may consider to
be equitable.

Seller reserves the right to furnish commercially
equivalent or better substitutes for materials or
to subcontract the Buyer's order or portions
thereof as Seller deems necessary. In no event
shall Seller be liable for any consequential
damages for labor resulting from failure or
delay in shipment. If Buyer requires drawings,
procedures, standards or similar material for
approval, shipping schedules will be calculated
from the time such approvals are received by
Seller, since shipping schedules are based on
Seller having all required information and a
firm order from Buyer which is enterable into
production. Any hold points, witness points or
the need for inspection by Buyer's represent-
atives must be identified by Buyer at the time
of quotation (if any) and/or order placement in
order that the effect on the prices or shipping
schedules (if any) can be taken into account.
Additional inspection or testing required by
Buyer which affects normal production
sequence will be considered as extending

the shipping dates accordingly.

5. MINIMUM BILLING:

Seller reserves the right to impose a minimum
billing charge on all sales, change orders or
order supplements.

6. TERMS OF PAYMENT:

Terms of payment for all materials and service
are 30 days from invoice date, at net price,
provided satisfactory credit has been established.
All unpaid invoices are subject to the maximum
legal interest rate per annum commencing with
the due date.

7. CANCELLATIONS AND RETURNS:
Purchase orders once placed by Buyer and
accepted by Seller can be canceled only with
Seller's written consent and upon terms which
will save Seller from loss. No products may be
returned for credit or adjustment without
written permission from Seller's office
authorized to issue such permission.

8. WARRANTIES:

All products of Seller's manufacture are
warranted against defects of material and
workmanship for a period of twelve (12)
months from the date of installation or
eighteen (18) months from date of shipment,
whichever period first expires, when such
products are used in the service and within

the pressure range for which they were
manufactured. In the case of products or parts
not wholly of Seller's manufacture, Seller's
liability shall be limited to the extent of its
recovery from the manufacturer of such
products or parts under its liability to Seller.

Any repair work performed by Seller is warranted
for one year from completion of such repairs and
applies only to work performed.

If, within these specified periods, Seller receives
notice from Buyer of any alleged defect in or
nonconformance of any product or repair and if,
in the Seller's sole judgment, the product or repair
does not conform or is found to be defective in
material or workmanship, then, Buyer shall, at
Seller's request, return the part or product F.O.B.
to Seller's designated plant or service location.
Seller has no liability for removal or reinstallation
of products or equipment from below the surface
of the water. Seller, at its option and expense,
shall repair or replace the defective part or product,
or repay to Buyer the full price paid by Buyer for
such defective part, repair or product. Any
repayment of purchase price shall be without
interest.

Seller's warranty liability, including defects
caused by Seller's negligence, shall be limited to
such repair, replacement or refund, and shall not
include claims for labor costs, expenses of Buyer
resulting from such defects, recovery under general
tort law or strict liability or for damages resulting
from delays, loss of use, or other direct, indirect,
incidental or consequential damages of any kind.
Seller will not be responsible for failures of products
which have been in any way tampered with or
altered by anyone other than an authorized
representative of Seller, failures due to lack of
compliance with recommended maintenance
procedures or products which have been repaired
or altered in such a way (in Seller's judgment) as to
affect the products adversely. THIS WARRANTY IS
EXPRESSLY IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE
WARRANTY OF MERCHANTABILITY AND FITNESS
FOR PARTICULAR PURPOSE WHICH EXCEED
THE FOREGOING WARRANTY.

9. NUCLEAR SALES:

The products sold hereunder are not designed or
manufactured for use in or with any atomic
installation or activity. If the Buyer or ultimate
user of these products intends to use them in such
an installation or activity, Seller's Nuclear Terms of
Sale shall be part of and control this contract.
Seller will furnish Buyer with a copy of its Nuclear
Terms of Sale upon request.

10. PATENT INFRINGEMENT:

Seller warrants that the use or sale of material

or apparatus sold or rented by it to Buyer
hereunder will not infringe United States' patents
of others covering such material or apparatus by
itself, and hereby agrees to indemnify Buyer against
judgment for damages for such infringement of
any such patent, provided that Buyer shall, upon
receipt of any claim for infringement of any such
patent or threat of suit for such infringement or
upon the filing of any suit for infringement, which-
ever comes first, promptly notify Seller in writing
and afford Seller full opportunity, at its option and
its own expense, to answer such claim or threat

of suit, assume the control of the defense of said
suit, and settle or compromise same in any way
Seller sees fit. Other than court-awarded
judgments as aforesaid Seller shall not be liable
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for any delays, loss of use or for other direct,
indirect, incidental or consequential damages
incurred by reason of any such judgment. Seller
does not warrant that such material or
apparatus (a) will not infringe any such patent
when not manufactured by or for Seller or when
specially made in whole or in part to the Buyer's
design specification and such infringement arises
from the inclusion of such specified design or (b),
if used or sold in combination with other
material or apparatus, or if used in the practice
of a process, will not, as a result of such
combination or use, infringe any patent covering
such combination or process; and Seller shall not
be liable for and does not indemnify Buyer for
damages or losses of any nature whatsoever
resulting from actual or alleged patent
infringement arising pursuant to (a) or (b)
above.

11. SELLER'S RIGHT TO MANUFACTURE:
Seller in its sole discretion shall have the right
to manufacture the products provided
hereunder as far in advance of its estimated
shipping schedule as it deems appropriate. Seller
expressly reserves the right to change or modify
the design and construction of any product in
due course of Seller's manufacturing procedure
without incurring any obligation or liability to
furnish or install such changes, modifications or
improvements to products previously or
subsequently sold.

12. ENGINEERING AND SERVICE:

Upon request, Seller will provide engineering
and/or technical information regarding its
products and their uses and if feasible, will
provide personnel to assist Buyer in effecting
field installations and/or field service. Any such
information, service or assistance so provided,
whether with or without charge, shall be
advisory only. In that regard, neither Seller nor
Buyer assumes any liability for the acts or
omissions of the other party except as may be
provided in these terms.

13. LABOR STANDARDS:

Seller hereby certifies that these products were
produced in accordance with all applicable
requirements of Section 6, 7 and 12 of the

Fair Labor Standards Act as amended and of
regulations and orders of the United States
Department of Labor issued under Section 14
thereof.

14. INSPECTION:

Unless otherwise agreed in writing, final
inspection and acceptance of products must be
made at Seller's plant or other shipping or
receiving point designated by Seller and shall

be conclusive except as regards latent defects.
Buyer's representatives may inspect at the
Seller's plant or shipping point during working
hours prior to shipment in such manner as will
not interfere with operations.

15. DELIVERY AND ACCEPTANCE:

Delivery shall be in accordance with the
requirements in the Purchase Contract, provided,
in the event Buyer is unable to accept delivery
upon completion of the manufacture of the
Goods in accordance with such requirements,

Buyer agrees that (i) title and risk of ownership

shall pass to Buyer on date of Seller's invoice and

(ii) Buyer will make payments within thirty days

after date of such invoice. Seller shall retain

custodial risk of loss until delivery is made in

accordance with such requirements.

16. TRANSPORTATION CHARGES,
ALLOWANCES, CLAIMS:

All prices are F.O.B. Seller's plant or other

designated shipping point.

No freight is allowed unless stated in Seller's
quotation (if any) or in a written contract which
may exist between Seller and Buyer at the time
of shipment. If Seller's quotation or a written
contract states that all or a portion of freight is
allowed, all prices are F.O.B. Seller's plant or
other designated shipping point, with most
economical surface transportation allowed. If
the quoted or contractual price includes
transportation, Seller reserves the right to
designate the common carrier and to ship in the
manner it deems most economical. Added costs
due to special routing requested by the Buyer
are chargeable to the Buyer. Under no
circumstances is any freight allowance which is
absorbed by Seller to be deducted from the
selling price. If the quoted price or contract
includes transportation, no deduction will be
made in lieu thereof whether Buyer accepts
shipment at plant, warehouse, freight station,
or otherwise supplies its own transportation.
When sales are made from the Seller's
warehouse, Seller reserves the right to charge
either actual or pro-rated freight from Seller's
principle point of manufacture to Seller's
warehouse. Buyer assumes risk of loss upon
delivery to the carrier, regardless of who pays
shipping costs.

Seller endeavors to pack or prepare all
shipments so that they will not break, rust or
deteriorate in transit, but does not guarantee
against such damage. Unless requested in
writing by the Buyer, no shipments are insured
by Seller against damage or loss in transit. Seller
will place insurance as nearly as possible in
accordance with Buyer's written instructions but
in such case Seller acts only as agent between
the insurance company and the Buyer and
assumes no liability whatsoever.

Any claims for shipping loss, breakage or
damage (obvious or concealed) are Buyer's
responsibility and should be made to the carrier.
All claims regarding shortages must be made
within thirty (30) days from receipt of shipment
and must be accompanied by the packing list(s)
covering the shipment.

17. CONSULAR INVOICES:

Consular fees for legalizing invoices, stamping
bills of lading, or other documents required
by the laws of any country or destination are
not included in quotations or selling prices.

If instructed in writing, Seller will make
arrangements for consular documents and
declarations as agent of the Buyer, but Seller
assumes no liability whatsoever as a result of
making such arrangements. Seller assumes no
responsibility for any fines or other charges
imposed due to errors or incorrect declarations.

CAM/T&C/US/96 REV. 9/03

18. INDEMNIFICATION AND

LIMITATION OF LIABILITY:

A. INDEMNIFICATION:
Seller agrees to indemnify Buyer and hold Buyer
harmless against any claims, demands or causes
of action for property damage or personal injury
(including death) caused by the negligent act or
omission of any employee, agent or sub-
contractor of Seller and not contributed to by
the negligence of Buyer, its employees, its agents
or any third party. Seller shall not be responsible
for the acts and workmanship of employees,
agents, contractors or subcontractors of Buyer
or any third party, nor for failure or malfunction
of any tools, materials, equipment, products,
supplies, facilities or devices not manufactured
and supplied by Seller. Buyer agrees to hold
Seller harmless from any and all losses, claims,
or damages arising from subsurface damage,
surface damage caused by subsurface damage,
loss of hydrocarbons and from pollution,
regardless of whether such damages, losses or
claims were caused by the negligence or sole
negligence of Seller, it being the intent of the
parties that this indemnity shall apply to
property of Buyer or to that of any third party.

B. LIMITATION OF LIABILITY:
UNDER NO CIRCUMSTANCES SHALL SELLER BE
LIABLE FOR ANY SPECIAL, CONSEQUENTIAL OR
INCIDENTAL DAMAGES, INCLUDING, BUT NOT
LIMITED TO LOSS OF ANTICIPATED PROFITS,
LOSS OF USE OF EQUIPMENT OR OF ANY
INSTALLATION, SYSTEM OR FACILITY INTO
WHICH SELLER'S EQUIPMENT MAY BE LOCATED
OR AT WHICH SELLER, ITS AGENT OR
SUBCONTRACTOR MAY BE PERFORMING WORK.
Seller's total responsibility for any claims,
damages, losses or liabilities arising out of or
related to its performance of this contract or
the products or services covered hereunder shall
not exceed the purchase price.
19. MODIFICATION, RESCISSION & WAIVER:
The terms herein may not be modified or
rescinded nor any of its provisions waived unless
such modification, rescission or waiver is in
writing and signed by an authorized employee
of Seller at its office in Houston, Texas.

Failure of Seller to insist in anyone or more
instances upon the performance of any of the
terms and conditions of the contract or the
failure of Seller to exercise any of its rights
hereunder shall not be construed as a waiver
or relinquishment of any such term, condition,
or right hereunder and shall not affect Seller's
right to insist upon strict performance and
compliance with regard to any unexecuted
portions of this contract or future performance
of these terms and conditions.

All orders must be accepted by an authorized
employee of Seller. The rights and duties of the
parties and construction and effect of all
provisions hereof shall be governed by and
construed according to the internal laws of the
State of Texas. Any disputes which arise under
this agreement shall be venued in the District
Court of Harris County, Texas or in the Southern
District of Texas.

NUTRON

TC1836
08/04 NP-3M
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FLOATING BALL VALVES

TRADE MARK INFORMATION

References in this catalog to registered trademarks or product
designations, which are owned by Cooper Cameron Corporation
are as follows:

Cameron®
Demco®
DynaCentric®
DynaSeal®
Foster®
NAVCO®
Nutron®
Orbit®
Pow-R-Seal®
Saf-T-Seal®
Thornhill Craver™
TruSeal®
Unibolt™
W-K-M®

References in this catalog to registered trademarks or product
designations, which are not owned by Cooper Cameron
Corporation are as follows:

Trademark Owner

Inconel INCO Nickel Sales, Inc.
Monel INCO Alloys International
Viton E.l. DuPont De Nemours & Company

Impreglon  S.R. Metal Protection Ltd.

Devlon Devol Engineering Limited
Teflon E.l. DuPont De Nemours & Company
NUTRON
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NUTRON T3 & B3 FLOATING BALL VALVES

Canada Argentina
COOPER CAMERON CANADA CAMERON ARGENTINA S.A.l.C.
CORPORATION Zarate, Pica Buenos Aires
Edmonton, Alberta Phone: 54-11--4314-5520/5540
Phone: 780-468-2732 Fax: 54-11-4311-2838
Fax: 780-440-1354

Singapore
COOPER CAMERON CANADA COOPER CAMERON (SINGAPORE)
CORPORATION PTE. LTD.
Calgary, Alberta Phone: 65-6861-3355
Phone: 403-294-9510 Fax: 65-6861-6197
Fax: 403-294-9556

France
USA CAMERON FRANCE, S.A.
COOPER CAMERON VALVES Beziers, France
Missouri City, Texas Phone: 33-4-67-111-500
Phone: 281-499-8511 Fax: 33-4-67-111-600

Fax: 281-261-3588

COOPER CAMERON VALVES
Oklahoma City, Oklahoma
Phone: 405-631-1321

Fax: 405-629-0420

UK

COOPER CAMERON VALVES
Livingston, Scotland

Phone: 44-1506-832-000
Fax: 44-1506-432-948

Mexico

COOPER CAMERON de MEXICO
S.A. de C.V.

Mexico City

Phone: 52-555-580-0296

Fax: 52-555-395-8669

COOPER CAMERON
VALVES

16500 South Main Street
Missouri City, Texas 77489
281 499 8511

USA Toll Free 800 323 9160

© Cooper Cameron Corporation, Cooper Cameron Valves Division TC1836
Printed in Canada 08/04 NP-3M

Other Locations
Australia
Austria
Brazil

Brunei

Chile

Congo
Egypt
England
Gabon
Germany
Hungary
Indonesia
Ireland
Japan
\VEIEVHE]
Netherlands
New Zealand
Nigeria
Norway
Oman
Poland
Qatar

Russia

Saudi Arabia
UAE
Venezuela



STAINLESS STEEL BALL VALVES
Two-Piece Full Bore

"‘—

NEOVALVES

CAT. NO. 2500

CAT. NO. 2500
Full Bore 3" - 3"

800
600

P.S.I.

400

200

» For chemical and industrial applications
* Adjustable stem packing
+ Design for easy actuator mounting
+ Blow-out-proof stem design
* Body and end caps quality investment casting
+ Padlocking Devices
+ SUITABLE FOR ACTUATION
+ CSA 3.16 Certified (minus 40°C) for Natural and
Propane Gas. (Sizes 1/4" - 2")

SPECIFICATIONS
« Pressure Rating: 2000 psi WOG 3" to 1"

1500 psi WOG 13" to 2"
1000 psi WOG 23" to 3"

* End Types: NPT

100 200 300 400 450\F
TEMPERATURE
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Material List

No. Part Name
Body

End Cap

Ball

Seat

Stem

Joint Gasket
Thrust Washer
Stem Packing
Packing Gland
10 [Handle

11 |Stem Washer
12 |Stem Nut

13 |Plastic Cover
Locking Device

O©OoO~NOOOA~WN =

Specification
ASTM-A351-GRADE-CF8M
ASTM-A351-GRADE-CF8M
ASTM-A351-GRADE-CF8M
TFM1600 * or RPTFE
55316

TEFLON

REINFORCED TFE *
TEFLON

55304

55304

55304

55304

PLASTIC

55304

* TFM 1600 on sizes 1/4" - 2"

Sizeek, A| B|C |D |E | W1 |W2| F Gy
11627555 | 50 | 96 | 127 [28.5| # NPT 6
3 1127275055 | 50 | 96 | 12.7 |28.5| NPT 7
3| 15 [325] 65 | 53 | 96 | 12.7 |28.5| 3 NPT 10
3| 20 |385] 77 | 64 | 125 224 |35 | NPT | 25
1" | 25 | 44 | 8 | 66 | 125/ 224(35 | INPT | 35
13" | 32 | 51 | 102 79 | 170| 254 |38.1| 12 NPT| 46
13" | 38 | 55 | 110| 83 | 170| 25.4 |38.1| 13 NPT| 80
2" | 50 | 63 | 126| 94 | 170| 254 |38.1| 2NPT | 110
23" | 65 | 815[161.5 130| 250 N/A |58 | 23 NPT | 310
B 80 | 89 | 178 148 250 N/A |70 | 3NPT | 360

* Note: Due to continuous development of our range of valves, we

reserve the right to alter the dimensions and information
contained in all our literature as required.

51 Terecar Drive, Unit 2, Vaughan, ON L4L 0B5 e Phone 1.888.515.8885 Fax: 1.800.606.7636 www.neovalves.com



KIMRAY, Inc.

HIGH TEMPERATURE PILOT GUARD

Oklahoma City, Okla.

ACTION:

Direct acijon; Pilot Output Pressure (Yellow) increases with
temperature rise. As long as the temperature s above the set
point, the outpui will remain at supply pressure. If the pilot
flame goes out, the pressure decreases and drops to zero.

APPLICATION:

Used as a Pilot salely shutdown or as a high stack tempara-
ture shutdown,

TEMPERATURE RANGE:

-30°F minimum to 2180°F maximum.
-342C minimum to 1149°C maximum.

Tharmastal Belioes Assembly
Sugpiy Pressore
D Curpu? Frassure

Supply Freasurs. ST

CPERATION:

This Thermostat consists of. a STAINLESS TUBE for
monitoring the pilot flame, which is connected by a Low
Expansion Alloy Fod 1o a BELLOWS ASSEMBLY. The
changes In the length of the STAINLESS TUBE operate a
PILOT PLUG seat. The PILOT PLUG consists of two stainless
balls rigidly connected together. The seat at BALL 1 is the
Output Pressure vent {Yellow to Atmosphere). The seat at
BALL 2 is the Supply Pressure inlet (Violet to Yellaw].

Assume the set point an the HT 12PG is above the
temperature of the system. The vent at BALL 1 is open and the
inlet at BALL 2 is clased. Output Pressure {Yellow) is at 0 psig
or ventad. )

As the temperature rises in the system, tha STAINLESS
TUBE or outertubs increases in length to mave the Thermostat
Bellows Assembly in a direction to first cluse the seat at BALL 1
(Yellow to Atmosphere) and open the seat at BALL 2 (Viclet to
Yellow). This causes the Ousput Pressure (Yellow) to increase
and hold a safety valve open.

If the temperature decreases (pilot flame goes out), the
action reverses and Quiput Pressure (Yellow) goes to zero.
This allows a safety valve to close, removing the gas supply for
the burner and pilot light system.

SUPPLY PRESSURE:

5 psig minimum to 30 psig maximum, T

Haltous Assambly .

ow E1ponzion Alloy

A
AN

ST Y
3~ NN

k/ Gutput Fressure

B (Emmm.r Tods

HT 12PG



KENCO ENGINEERING COMPANY

P.C. BOX 470426, TULSA, OK 74147-0426
PHONE: {918) 663-4406 FAX: (918) 663-4480
htip:/f'www.kenco-eng.com e-mail: infoe@kenco-eng.com

MODEL 5700 BULK TANK GAUGE
INSTALLATION AND OPERATING INSTRUCTIONS

Mount the 5700 bulk tank gauge in the outlet between the storage tank and the suction side of a
chemical pump {if applicable}). When making up gauge to process lines, tighten connections by
placing the wrench on the hex of the nipple at the end of the gauge. Do not tighten connections by
twisting gauge frame. If the top of the gauge is below the maximum possible liquid level or if there is
a possibility of pressure or vacuum in the storage tank {other than atmospheric pressure}, the vent
connection on top of the 5700 should be connected to the upper part of the storage tank. A valve
should be instal]ed‘ between the storage tank and the 5700,

To check the pump feed rate, close the valve between the storage tank and the 5700. Observe the
change in fiuid height in the 5700 after 1 minute. Multiply the number of divisions ohserved by the

rate per division to obtain the pumping rate. Adjust pump and check rate again if necessary.

OVERFLOW LINE
5700 SERIES
BULK TANK GAUGE
RESERVOIR
VALVE 'B"
” PLMP
V‘“;’%A SUCTION




HeadhineFilters

Fine Filtration Systems for Industry

Product Information

Filters for Compressed Air

Tel: +44(0)1622 718927 Email: info@headlinefilters.com
Fax: +44(0)1622 882448 Website: www.headlinefilters.com



HeadlineFilters

COALESCING FILTRATION — HOW IT
WORKS

Compressed air, even from a new installation, is a
heavily contaminated product. Dirt is ingested
through the compressor inlet, oil is carried over from
the piston, and water condenses out at the higher
air pressure.The demand for more sophisticated
and more reliable pneumatic systems can only be
met by ultra-clean compressed air.

Ultra-clean compressed air is most conveniently
produced in the production plant by the installation
of a well-designed Coalescing Filtration System.This
system will remove essentially all solid and liquid
contamination, with minimum maintenance and low
operating costs. Headline Coalescing Filters remove
up to 99.99% of solid and liquid particulate down to
0.1 micron, producing truly clean compressed air.

C-TYPE COALESCING ELEMENT

capture drainage
layer layer

Extensive housing range

At the heart of the Headline Coalescing Filter is the
completely disposable C-type coalescing element.
Made entirely from borosilicate glass microfibre and
fluorocarbon binder, it is compatible with all
compressor lubricants and will operate at
temperatures up to 150°C.

The C-type element has a two layer structure, an
inner particulate capture-layer and an outer
drainage-layer. Liquid droplets remain mobile once
captured and travel through the fine-pored capture-
layer, along the intersecting microfibres, growing in
size as they progress.These coalesced droplets are

COALESCING FILTRATION

dirty wet air

clean dry air

| — drainage-layer

[~ capture-layer

coalesced
liquid

drain

transferred to the larger-pored drainage layer, from
where they drain by gravity into the filter bowl.
Liquid collected in the filter bowl can be removed by
a manual or fully automatic drain.

Headline C-type elements are completely self-
supporting and are sealed into the filter housing
simply by tightening a retaining nut. No end caps,
gasketing materials or support cores are required. At
element change only the filter material itself is
discarded, and this complete disposability keeps
replacement element costs down.

Headline Coalescing Filters are designed to have an
initial dry pressure drop of less than 0.15 bar.
Thereafter the pressure drop will increase very slowly
as solid particles are captured and retained in the
capture-layer of the element. Headline recommends
changing the filter element when the pressure drop
reaches 0.7 bar. The optional differential pressure
indicator will give a visual warning of the need to
change the filter element.

TYPICAL PRESSURE DROP vs TIME CURVE
FOR COALESCING FILTERS

A AP (bar)
recommended
element change

solids
build-up

N\

AN Initial element saturation

normal
operating AP

/

Coooco000
O 2NPLHNP N

time




HEADLINE
BENEFITS

HOW TO SELECT THE CORRECT
GRADE OF FILTER ELEMENT

GRADE 70C — COALESCER

has an efficiency rating of 95% against 0.1
micron particles and aerosols and should be
specified for all general purpose applications
requiring clean compressed air e.g. protection
of valves, cylinders, air tools, air motors and
pumps etc.

GRADE 50C — COALESCER

has an efficiency rating of 99.99% against 0.1
micron particles and aerosols and should be
specified for the most demanding applications
requiring the highest quality of air cleanliness
e.g. air bearings, spray coating, instrumentation,
laser systems, food contact etc. For best
performance a grade 70C coalescer should be
used as a prefilter to the grade 50C.

GRADE CC - VAPOUR ADSORPTION
Coalescing filters can only remove the oil and
water present in compressed air lines as liquid
aerosols. They cannot remove the small fraction
of oil present as a true vapour or water vapour.
Headline manufacture a range of vapour
adsorption filter cartridges which will remove
such gaseous contamination when used in
conjunction with coalescing filters. These grade
CC cartridges fit the complete range of Headline
Compressed Air Housings and are described in
detail on page 14. Please remember grade

CC Vapour Adsorption Cartridges must always

be protected by a grade 50C coalescing prefilter.

HOW TO ORDER

COMPLETE REMOVAL OF OIL, WATER AND SOLIDS
HIGH FLOW RATES, LOW PRESSURE DROPS
LOW COST, COMPLETELY DISPOSABLE MICROFIBRE FILTER ELEMENTS
COMPATIBLE WITH ALL COMPRESSOR LUBRICANTS
WIDE VARIETY OF HOUSING SIZES & OPTIONS AVAILABLE

CHOICE OF MANUAL OR FULLY AUTOMATIC DRAINS

HOW TO SELECT THE CORRECT
FILTER HOUSING

First select the correct grade of element using the
guidelines above. Next estimate the maximum air
flow and line pressure expected at the filter. Now
turn to page 16 of this bulletin and select which
housings have the necessary flow capacity for the
grade of element chosen. Then refer to the
specification tables on pages 4 — 11 to select the
housing which has the necessary pressure and

temperature capability, and the required drain option.

LARGER HOUSINGS

Details of larger Headline Filters are available on request.

INSTALLATION GUIDE

B Never install a filter with ports smaller than the
existing air line size.

B Always install the filter as close as possible to the

equipment being protected.

B Never exceed the maximum rated flow of the
filter, or its efficiency will be jeopardized.

B Never install polycarbonate bowls where
synthetic lubricants or solvents may contact
them.

B Always use a grade 70C prefilter before a grade
50C final filter.

B Always protect grade CC vapour adsorption
cartridges with a grade 50C coalescer.

FILTER HOUSINGS — Please specify model no., port size and element grade required e.g. 360A-50C-1/4".
Each housing comes complete with filter element fitted ready for installation.

ACCESSORIES -
filter housing.

For your convenience please order accessory items at the time of ordering the

Please check the exact order codes in the tables on pages 4 — 14.

REPLACEMENT —
ELEMENTS

Coalescing elements are sold in packs of 3 or 10. Please refer to tables on
pages 4 — 13 for the exact order codes. Please specify the grade required.



W 310 315 310A 315A

Principal Specifications

Housing Model 310 315 310A 315A
Port Size - NPT 1/8” 1/4” 1/8” 1/4”
Drain Type Manual Manual Manual Manual
Maximum Pressure - Bar 10 10 16 16
Maximum Temperature - °C 50 50 120 120

Materials of Construction (2)

Head Al Al Al Al
Bowl Pc Pc Al Al
Internals Nylon Nylon Nylon Nylon
Gaskets Nitrile Nitrile Nitrile Nitrile

Principal Dimensions

A-mm 10 10 10 10
B -mm 40 40 40 40
C-mm 106 106 118 118
D-mm 38 38 38 38
Volume - cc 35 35 45 45
Weight - kg 0.11 0.11 0.16 0.16
Accessories

Standard Gasket Set GN315 GN315 GN315 GN315
Viton Gasket Set GV315 GV315 GV315 GV315
Mounting Bracket MB315 MB315 MB315 MB315
Bowl Guard BG315 BG315 N/A N/A

Filter Element Codes (1)

Disposable Element 12-32-xx 12-32-xx 12-32-xx 12-32-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.
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Principal Specifications

Housing Model

Port Size - NPT

Drain Type (3)

Maximum Pressure - Bar
Maximum Temperature - °C
Materials of Construction (2)
Head

Internals

Bowl

Gaskets

Principal Dimensions
A-mm

B -mm

C-mm

D -mm

Volume - cc

Weight - kg

Accessories

Standard Gasket Set
Viton Gasket Set
Mounting Bracket

Bowl Guard

Filter Element Codes (1)

Disposable Element

360
1/4”
Manual
10
50

Al
Nylon
Pc
Nitrile

155
62
162
72
150
0.385

GN360
GV360
MB360

BG360

25-64-xx

360
360F 360l
1/4” 1/4”

Automatic Manual

10 10
50 50
Al Al
Nylon Nylon
Pc Pe
Nitrile Nitrile
15.5 15.5
62 62
175 202
72 72
130 150
0.385 0.385
GN360 GN360
GV360 GV360
MB360 MB360I
- BG360

25-64-xx 25-64-xx

S
.

360F

360FI
1/4”
Automatic
10
50

Al
Nylon

Nitrile

155
62
215
72
130
0.385

GN360
GV360

MB360I

25-64-xx

360A
1/4”
Manual
16
120

Al
Nylon
Al
Nitrile

155
62
164
72
165
0.50

GN360

GV360

MB360

25-64-xx

360A

360AF
1/4”
Automatic
16
120

Al
Nylon
Al
Nitrile

155
62
175
72
145
0.50

GN360

GV360

MB360

25-64-xx

360AFI
360AlI 360AFI
1/4” 1/4”
Manual Automatic
16 16
120 120
Al Al
Nylon Nylon
Al Al
Nitrile Nitrile
15.5 15.5
62 62
204 215
72 72
165 145
0.50 0.50
GN360 GN360
GV360 GV360
MB360I MB360I
25-64-xx 25-64-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.

(3) Auto float drains require minimum 1 bar pressure to function correctly.
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Principal Specifications

Housing Model 365
Port Size - NPT 1/2”
Drain Type (3) Manual
Maximum Pressure - Bar 10
Maximum Temperature - °C 50

Materials of Construction (2)

Head Al
Internals Nylon
Bowl Pc
Gaskets Nitrile

Principal Dimensions

A-mm 15.5
B -mm 62
C-mm 162
D-mm 72
Volume - cc 150
Weight - kg 0.385
Accessories

Standard Gasket Set GN360
Viton Gasket Set GV360
Mounting Bracket MB360
Bowl Guard BG360

Filter Element Codes (1)

Disposable Element 25-64-xx

365F

365F
1/2”
Automatic
10
50

Al
Nylon
Pc
Nitrile

15.5
62
175
72
130
0.385

GN360

GV360

MB360

25-64-xx

365I
1/2”
Manual
10
50

Al
Nylon
Pc
Nitrile

155
62
202
72
150
0.385

GN360
GV360
MB360I

BG360

25-64-xx

365FI

365FI
1/2"
Automatic
10
50

Al
Nylon
Pc
Nitrile

15.5
62
215
72
130
0.385

GN360
GV360

MB360I

25-64-xx

365A
365A 365AF
1/2" 1/2"
Manual Automatic
16 16
120 120
Al Al
Nylon Nylon
Al Al
Nitrile Nitrile
15.5 15.5
62 62
164 175
72 72
165 145
0.50 0.50
GN360 GN360
GV360 GV360
MB360 MB360
25-64-xx 25-64-xx

365Al

365Al
1/2”
Manual
16
120

Al
Nylon
Al
Nitrile

iS85
62
204
72
165
0.50

GN360
GV360
MB360I

25-64-xx

365AFI
1/2”
Automatic
16
120

Al
Nylon
Al
Nitrile

15.5
62
215
72
145
0.50

GN360
GV360

MB360I

25-64-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.

(3) Auto float drains require minimum 1 bar pressure to function correctly.



Lo \:'":.-
-
- 370 370F 370FI 370AFI
D
Principal Specifications
Housing Model 370 370F 3701 370FI 370A 370AF 370Al 370AFI
Port Size - NPT 1/2” 12 1/2" 12" 1/2" 12" 1/2" 12"
Drain Type (3) Manual Automatic Manual Automatic Manual Automatic Manual Automatic
Maximum Pressure - Bar 10 10 10 10 16 16 16 16
Maximum Temperature - °C 50 50 50 50 120 120 120 120
Materials of Construction (2)
Head Al Al Al Al Al Al Al Al
Internals Nylon Nylon Nylon Nylon Nylon Nylon Nylon Nylon
Bowl Pc Pc Pe Pc Al Al Al Al
Gaskets Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile
Principal Dimensions
A-mm 155 15.5 155 15.5 155 155 155 155
B - mm 62 62 62 62 62 62 62 62
C-mm 265 265 305 305 265 265 305 305
D-mm 190 140 190 140 190 140 190 140
Volume - cc 300 280 300 280 315 295 315 295
Weight - kg 0.465 0.465 0.465 0.465 0.64 0.64 0.64 0.64
Accessories
Standard Gasket Set GN360 GN360 GN360 GN360 GN360 GN360 GN360 GN360
Viton Gasket Set GV360 GV360 GV360 GV360 GV360 GV360 GV360 GV360
Mounting Bracket MB360 MB360 MB360I MB360I MB360 MB360 MB360I MB360I
Bowl Guard BG370 BG370 BG370 BG370 - - - -
Filter Element Codes (1)
Disposable Element 25-178-xx 25-127-xx 25-178-xx 25-127-xx 25-178-xx 25-127-xx 25-178-xx 25-127-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.
(3) Auto float drains require minimum 1 bar pressure to function correctly.
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Principal Specifications

Housing Model

Port Size - NPT

Drain Type (3)

Maximum Pressure - Bar
Maximum Temperature - °C
Materials of Construction (2)
Head

Internals

Bowl

Gaskets

Principal Dimensions
A-mm

B -mm

C-mm

D -mm

Volume - cc

Weight - kg

Accessories

Standard Gasket Set
Viton Gasket Set
Mounting Bracket

Filter Element Codes (1)

Disposable Element

380
3/4”
Manual
10
50

Al
Nylon
Pc
Nitrile

25
100
305
152
675
1.60

GN380
GV380
MB380

38-152-xx

380

380F
3/4”
Automatic
10
50

Al
Nylon
Pc
Nitrile

25
100
305
152
655
1.60

GN380
GV380

MB380

38-152-xx

3801
3/4”
Manual
10
50

Al
Nylon
Pc
Nitrile

25
100
382
152
675
1.74

GN380
GV380
MB380I

38-152-xx

380F

380FI
3/4”
Automatic
10
50

Al
Nylon
Pc
Nitrile

25
100
382
152
655
1.74

GN380
GV380

MB380I

38-152-xx

380A
380A 380AF
3/4" 3/4
Manual Automatic
16 16
120 120
Al Al
Nylon Nylon
Al Al
Nitrile Nitrile
25 25
100 100
305 305
152 152
675 655
2.08 2.08
GN380 GN380
GV380 GV380
MB380 MB380
38-152-xx 38-152-xx

380Al
380Al 380AFI
3/4” 3/4”
Manual Automatic
16 16
120 120
Al Al
Nylon Nylon
Al Al
Nitrile Nitrile
25 25
100 100
382 382
152 152
675 655
2.22 2.22
GN380 GN380
GV380 GV380
MB380I MB380I
38-152-xx 38-152-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.

(3) Auto float drains require minimum 1 bar pressure to function correctly.
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383 383F 383l 383A

b
Principal Specifications
Housing Model 383 383F 383l 383FI 383A 383AF 383Al 383AFI
Port Size - NPT 1" 1" 1" 1" 1" 1" 1" 1"
Drain Type (3) Manual Automatic Manual Automatic Manual Automatic Manual Automatic
Maximum Pressure - Bar 10 10 10 10 16 16 16 16
Maximum Temperature - °C 50 50 50 50 120 120 120 120
Materials of Construction (2)
Head Al Al Al Al Al Al Al Al
Internals Nylon Nylon Nylon Nylon Nylon Nylon Nylon Nylon
Bowl Pc Pc Pc Pc Al Al Al Al
Gaskets Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile
Principal Dimensions
A-mm 25 25 25 25 25 25 25 25
B - mm 100 100 100 100 100 100 100 100
C-mm 305 305 382 382 305 305 382 382
D - mm 152 152 152 152 152 152 152 152
Volume - cc 675 655 675 655 675 655 675 655
Weight - kg 1.60 1.60 1.74 1.74 2.08 2.08 2.22 2.22
Accessories
Standard Gasket Set GN380 GN380 GN380 GN380 GN380 GN380 GN380 GN380
Viton Gasket Set GV380 GV380 GV380 GV380 GV380 GV380 GV380 GV380
Mounting Bracket MB380 MB380 MB380I MB380I MB380 MB380 MB380I MB380I
Filter Element Codes (1)
Disposable Element 38-152-xx  38-152-xx ~ 38-152-xx  38-152-xx  38-152-xx  38-152-xx  38-152-xx  38-152-xx

Notes

(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.

(3) Auto float drains require minimum 1 bar pressure to function correctly.

(1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
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Principal Specifications

Housing Model 385A 385AF 385Al 385AFI 390A 390AF 390Al 390AFI
Port Size - NPT 11/2” 11/2r 11/2” 11/2r 2" 2" 2" 2"
Drain Type (3) Manual Automatic Manual Automatic Manual Automatic Manual Automatic
Maximum Pressure - Bar 16 16 16 16 16 16 16 16
Maximum Temperature - °C 120 120 120 120 120 120 120 120
Materials of Construction (2)

Head Al Al Al Al Al Al Al Al
Internals SS/Al SS/Al SS/Al SS/Al SS/Al SS/Al SS/Al SS/Al
Bowl Al Al Al Al Al Al Al Al
Gaskets Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile
Principal Dimensions

A-mm 47 47 47 47 47 47 47 47

B - mm 140 140 140 140 140 140 140 140
C-mm 415 415 492 492 655 655 732 732
D-mm 234 234 234 234 480 480 480 480
Volume - cc 2100 2080 2100 2080 3500 3480 3500 3480
Weight - kg 5.3 5.3 53 53 6.7 6.7 6.7 6.7
Accessories

Standard Gasket Set GN385 GN385 GN385 GN385 GN385 GN385 GN385 GN385
Viton Gasket Set GV385 GV385 GV385 GV385 GV385 GV385 GV385 GV385
Mounting Bracket MB385 MB385 MB385 MB385 MB385 MB385 MB385 MB385

Filter Element Codes (1)
Disposable Element 51-230-xx 51-230-xx 51-230-xx 51-230-xx 51-476-xx 51-476-xx 51-476-xx 51-476-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.
(3) Auto float drains require minimum 1 bar pressure to function correctly.
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Principal Specifications

Housing Model 395A 395AF 395Al 395AFI
Port Size - NPT 3" 3’ 3" 3”
Drain Type (3) Manual Automatic Manual Automatic
Maximum Pressure - Bar 16 16 16 16
Maximum Temperature - °C 120 120 120 120

Materials of Construction (2)

Head Al Al Al Al
Bowl Al Al Al Al
Internals Al/SS Al/SS Al/SS Al/SS
Gaskets Nitrile Nitrile Nitrile Nitrile

Principal Dimensions

A-mm 65 65 65 65
B -mm 190 190 190 190
C-mm 1075 1151 1075 1151
D -mm 770 770 770 770
Volume - cc 7055 7035 7055 7035
Weight - kg 10.9 10.9 10.9 10.9
Accessories

Standard Gasket Set GN395 GN395 GN395 GN395
Viton Gasket Set GV395 GV395 GV395 GV395
Mounting Bracket MB395 MB395 MB395 MB395

Filter Element Codes (1)

Disposable Element 63-762-xx 63-762-xx 63-762-xx 63-762-xx

Notes (1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.
(3) Auto float drains require minimum 1 bar pressure to function correctly.

11
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D FR310 FR315A FR360A

Principal Specifications

Housing Model (1) FR310 FR315 FR310A FR315A FR360 FR360F FR360A FR360AF
Port Size - NPT 1/8” 1/4” 1/8” 1/4” 1/4” 1/4” 1/4” 1/4”
Gauge Port - NPT 1/8” 1/8” 1/8” 1/8” 1/4” 1/4” 1/4” 1/4”
Drain Type (4) Manual Manual Manual Manual Manual Automatic Manual Automatic
Maximum Inlet Pressure - Bar 10 10 16 16 10 10 16 16
Maximum Temperature - °C 50 50 100 100 50 50 100 100
Materials of Construction (3)

Head Al Al Al Al Al Al Al Al
Internals Nylon Nylon Nylon Nylon Nylon Nylon Nylon Nylon
Bowl Pc Pc Al Al Pc Pc Al Al
Gaskets Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile

Principal Dimensions

A-mm 61 61 61 61 115 115 115 115

B - mm 40 40 40 40 68 68 68 68
C-mm 160 160 170 170 270 290 280 290

D - mm 38 38 38 38 72 72 72 72
Weight - kg 0.220 0.220 0.260 0.260 1.00 1.00 1.10 1.10
Accessories

Gasket Set GNFR315 GNFR315 GNFR315 GNFR315 GNFR360 GNFR360 GNFR360 GNFR360
Mounting Bracket MBFR315  MBFR315  MBFR315 MBFR315 MBFR360 MBFR360 MBFR360  MBFR360

Filter Element Codes (2)

Disposable Element 12-32-xx 12-32-xx 12-32-xx 12-32-xx 25-64-xx 25-64-xx 25-64-xx 25-64-xx

Notes (1) Add regulated range sulffix, 30, 60, 100, e.g. FR315-100-50C
(2) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
(3) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.
(4) Auto float drains require minimum 1 bar pressure to function correctly.

Regulated Range

0 -2 Bar - Suffix 30
0.5-4Bar - Suffix 60
0.7 -7 Bar - Suffix 100

12
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FR365F FR365A FR370A

Z
Principal Specifications
Housing Model FR365 FR365F FR365A FR365AF FR370 FR370F FR370A FR370AF
Port Size - NPT 1/2” 1/2" 1/2” 1/2” 1/2” 1/2” 1/2” 1/2”
Gauge Port - NPT 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4” 1/4”
Drain Type (3) Manual Automatic Manual Automatic Manual Automatic Manual Automatic
Maximum Inlet Pressure - Bar 10 10 16 16 10 10 16 16
Maximum Temperature - °C 50 50 100 100 50 50 100 100
Materials of Construction (2)
Head Al Al Al Al Al Al Al Al
Internals Nylon Nylon Nylon Nylon Nylon Nylon Nylon Nylon
Bowl Pc Pc Al Al Pc Pc Al Al
Gaskets Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile Nitrile
Principal Dimensions
A-mm 115 115 115 115 115 115 115 115
B - mm 68 68 68 68 68 68 68 68
C-mm 270 290 280 290 380 380 380 380
D - mm 72 72 72 72 184 140 184 140
Weight - kg 1.00 1.00 1.10 1.10 1.05 1.05 1.20 1.20
Accessories
Gasket Set GNFR360 GNFR360 GNFR360 GNFR360 GNFR360 GNFR360 GNFR360 GNFR360
Mounting Bracket MBFR360 MBFR360 MBFR360 MBFR360 MBFR360 MBFR360 MBFR360 MBFR360
Filter Element Codes (1)
Disposable Element 25-64-xx 25-64-xx 25-64-xx 25-64-xx 25-178-xx  25-127-xx ~ 25-178-xx  25-127-xx

Notes

(2) Material abbreviations: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.

(3) Auto float drains require minimum 1 bar pressure to function correctly.

13

(1) Replace ‘xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
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12-32-xxTP

25-64.xx

=

25-178-xX

Principal Specifications

Headline vapour adsorption cartridges are designed to
fit all standard size filter housings to provide vapour
adsorption over the full range of line pressures.

Flow rates are the same as for grade 50 elements in the
same size bodies. However, with adsorption more
important considerations will be the volume of adsorbent
and the contact time.

Cartridge Type (1) 12-32-CC (2)
Maximum Temperature - °C 50
Principal Dimensions

A-mm 24

B -mm 32
C-mm 12.5
Volume - cc 6
Notes

12-57-CC (3)
50

25-64-CC (4)
50

24
57
125

40
64
26
9 20

(1) Replace ‘xx’ with grade required, CC, 4A, 13X, SG, MB, PP.
(2) Add suffix ‘TP’ for use with 700 series plastic and 300 series aluminium housings, e.g. 12-32-CCTP.

(3) Add suffix ‘TS’ for use with 110 and 120 series stainless steel housings, e.g. 12-57-SGTS.

(4) Add suffix ‘TP’ for use with 700 series plastic and 300 series aluminium housings, e.g. 25-64-MBTP, 25-178-CCTP.

ACCESSORIES

25-178-CC (4)

50

40
178
26
90

51-230-CC
50

51-476-CC
50

65.5
476
52
415

65.5
230
52
175

MOUNTING BRACKETS

Filter Mounting Brackets are available
for most Headline Filters.

The model no. for each housing is
given in the tables on pages 4-13.

BOWL GUARDS

Available for most filters with
polycarbonate plastic bowls to protect
against impact

DIFFERENTIAL PRESSURE
INDICATORS

Differential Pressure Indicators can be
installed on many Headline Filters to

damage. | give positive visual
Headline indication of the need
recommends to change elements.
that, in the Differential Pressure
interest of Indicators can also
safetéa b(l)wl be built into the
guards always head on man
be installed. models. g

14




REMOVE LAST TRACES OF OIL
VAPOUR AND ODOUR FROM
COMPRESSED AIR

Headline grade CC vapour Adsorption Cartridges fit
the standard range of compressed air housings and

GRADE CC ADSORPTION CARTRIDGES

are designed to remove the last traces of oil vapour I -

and odour from compressed air. The cartridge
consists of a cylinder of activated carbon cloth
sandwiched between two filter tubes providing the

most effective known adsorption of organic vapours. ! | |

Carbon cloth is up to 20 times more efficient in the

removal of organic vapours than granulated carbon,

giving Headline cartridges exceptional flow and life
characteristics.

ADSORPTION

CHARACTERISTICS

EXCELLENT ADSORPTION - HYDROCARBONS C, & LARGER
FREONS
OIL VAPOUR

ALCOHOLS

ALDEHYDES & KETONES

AROMATIC HYDROCARBONS
LITTLE ADSORPTION -  METHANE

CARBON MONOXIDE

CARBON DIOXIDE

ACETYLENE

AMMONIA

AMINES

HYDROCARBONS C3 & LOWER

—
vapour laden air s |—| ﬁ( =\ pure air

[ carbon

)
PN

\

outer
filter tube

GRADE CC ADSORPTION CARTRIDGE
HOW IT WORKS

RECOMMENDED PREFILTER/ADSORBER COMBINATIONS

Line Size Maximum flow rate Prefilter Housing Adsorber Housing
at 7 bar (use 50C element) and cartridge code
1/4” 10 Nm3/hr 315, 315A 315, 315A + 12-32-CC
1/2" 29 Nm3/hr 360F, 360AF 360, 360A + 25-64-CC
1/2” 76 Nm3/hr 370F, 370AF 370A + 25-178-CC
3/4”, 17 154 Nm3/hr 380AF 380A + 38-152-CC
11/2” 241 Nm3/hr 385AF 385 + 51-230-CC
2" 482 Nm3/hr 390AF 390A + 51-476-CC
3" 1089 Nm?3/hr 395AF 395A + 63-762-CC

15




AIR FLOW RATES in Nm3/hr at 0.15 bar Pressure Drop

HOUSING MODEL LINE | ELEMENT AIR LINE PRESSURE (bar)
SIZE | GRADE 1 2 3 4 5 6 7 10 16
70C 15 21 28 37 44 50 58 79 | 122
315, 315A 1/8" 50C 4 6 9 1 13 15 17 24 37
or 1/4" cc 2 4 5 6 7 8 10 13 21
360, 3601 70C 31 48 62 77 94 | 100 | 125 | 172 | 266
360F 1/4" 50C 12 19 24 29 37 42 48 66 103
360A, 360AF or 1/2" cc 7 1 12 18 21 25 29 39 62
370, 3701 70C 73 107 | 144 | 180 | 218 | 252 | 288 | 395 | 61
370F 12" 50C 29 43 58 72 87 | 101 | 115 | 158 | 244
370A, 370AF cc 19 29 38 48 57 67 76 | 106 | 163
70C 191 | 286 | 380 | 478 | 574 | 672 | 764 | 1058 | 1628
380A, 380AF 3/4" 50C 50 71 96 | 120 | 144 | 168 | 193 | 264 | 407
or 1" cc 40 57 76 96 | 115 | 134 | 154 | 212 | 327
70C 383 | 571 | 760 | 957 | 1148 | 1344 | 1541 | 2115 | 3275
385A, 385AF 112" 50C 83 126 | 166 | 210 | 250 | 204 | 335 | 465 | 717
cc 59 9 | 120 | 149 | 179 | 210 | 241 | 331 | 513
70C 676 | 1012 | 1340 | 1674 | 2018 | 2352 | 2693 | 3694 | 5717
390A, 390AF o 50C 168 | 252 | 334 | 423 | 505 | 588 | 677 | 924 | 1434
cc 119 | 181 | 240 | 300 | 357 | 420 | 482 | 663 | 1027
70C 1350 | 2025 | 2700 | 3375 | 4050 | 4725 | 5400 | 7425 | 11475
395A, 395AF 3" 50C 390 | 585 | 780 | 975 | 1170 | 1365 | 1530 | 2145 | 3315
cc 276 | 420 | 560 | 691 | 827 | 975 | 1089 | 1539 | 2374

Notes (1) Airline pressures above 10 bar apply only to housings with aluminium bowils.
(2) Housings with polycarbonate bowls are limited to 10 bar.
(3) Auto float drains require minimum 1 bar pressure to function correctly.

Headline Filters Ltd
Headline House

Mill Hall Business Estate
Aylesford Kent ME20 7JZ

England

Tel: +44 (0)1622 718927 Fax: +44 (0)1622 882448
Email: info@headlinefilters.com
Website: www.headlinefilters.com

Distributed by:

BulletinHFL202
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Fine Filtration Systems for Industry

Product Information

Filters for Compressed Air

Tel: +44(0)1622 718927 Email: info@headlinefiliers.com
Fax: +44(0)1622 882448 Website: www.headlinefilters.com
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COALESCING FILTRATION — HOWIT
WORKS

Compressed air, even from a new installation, is a
heavily contaminated product. Dift is ingested
through the compressor inlet, oil is carried over from
the piston, and water condenses out at the higher
air pressure.The demand for more sophisticated
and more reliable pneumatic systems can only be
met by ulira-clean compressed air.

Ultra-clean compressed air is most conveniently
produced in the production plant by the installation
of a wel-designed Coalescing Filtration System.This
system will remove essentially all solid and liguid
contamination, with minimum maintenance and low
operating costs. Headline Coalescing Fiters remove
up to 92.98% of solid and liquid particulate down to
0.1 micron, preducing truly clean compressed air.

COALESCING FILTRATION

dirty wet air

clean dry air

|- drainage-layer

T~ capture-layer

coalesced
liquid

drain

C-TYPE COALESCING ELEMENT

capture drainage
layer layer

Extensive housing range

At the heart of the Headling Coalescing Filter is the
completely disposable C-type coalescing element.
Made entirely from boresificate glass microfibre and
fluorocarbon binder, it is compatible with all
compressor jubricants and will operate at
temperatures up to 1500C.

The C-type element has a two layer structure, an
inner particulate capture-layer and an outer
drainage-layer. Liquid droplets remain mobile once
captured and fravel through the fine-pored capiure-
layer, atong the intersecting microfibres, growing in
size as they progress.These coaiesced droplets are

transferred to the larger-pored drainage layer, from
where they drain by gravity into the filter howl.
Liquid collected in the fiiter bowl can be removed by
a manual or fully automatic drain.

Headiine C-type elements are completely self-
supporting and are sealed into the filler housing
simply by tightening a retaining nut. No end caps,
gasketing materials or support cores are required. At
element change only the filier material itself is
discarded, and this complete disposability keeps
replacement element costs down.

Headline Coalescing Filters are designed 1o have an
initial dry pressure drop of less than 0.15 bar
Thereafter the pressure drop wilt increase very slowly
as solid particles are captured and retained in the
capture-layer of the element. Headline recommends
changing the filter element when the pressure drop
reaches 0.7 bar. The opticnal differential pressure
indicator will give a visual warning of the need to
change the filter element.

TYPICAL PRESSURE DROP vs TIME CURVE
FOR COALESCING FILTERS

& AP {(bar)
recommended
element change
0.7 solids \
0.8 buikd-up

0.5 normal
0.4{ operating AP

e Initial element saturation

time




HEADLINE
BENEFITS

COMPLETE REMOVAL OF OIL, WATER AND SOLIDS

HIGH FLOW RATES, LOW PRESSURE DROPS

LOW COST, COMPLETELY DISPOSABLE MICROFIBRE FILTER ELEMENTS
COMPATIBLE WITH ALL COMPRESSOR LUBRICANTS

WIDE VARIETY OF HOUSING SIZES & OPTIONS AVAILABLE

=B CHOICE OF MANUAL OR FULLY AUTOMATIC BRAINS

HOW TO SELECT THE CORRECT
GRADE OF FILTER ELEMENT

GRADE 76C - COALESCER

has an efficiency rating of 85% against 0.1
micron particles and aerosols and should be
specified for all general purpose applications
requiring clean compressed air e.g. protection
of valves, cylinders, air tools, air motors and
pumps etc.

GRADE 56C - COALESCER

has an efficiency rating of 99.99% against 0.1
micron particles and aeroscls and should be
specified for the most demanding applications
requiring the highest quality of air cleanliness
e.g. air bearings, spray coating, instrumentation,
iaser systems, food contact etc. For best
performance a grade 70C coalescer should be
used as a prefilter to the grade 50C.

GRADE CC - VAPOUR ADSORPTION
Coalescing fiiters can only remove the it and
water present in compressed air lines as liquid
aerosols. They cannot remove the small fraction
of oil present as a true vapour or water vapour.
Headline manufacture a range of vapour
adsorption filter cartridges which wiil remove
such gaseous contamination when used in
conjunction with coalescing filters. These grade
CC cartridges fit the complete range of Headline
Compressed Air Housings and are described in
detail on page 14. Please remember grade

CC Vapour Adsorption Cartridges must always
be protected by a grade 50C coalescing prefilter.

HOW TO ORDER

HOW TO SELECT THE CORRECT
FILTER HOUSING

First select the correct grade of element using the
guidelines above. Next estimate the maximum air
flow and line pressure expected at the filter. Now
tum to page 16 of this bulletin and select which
housings have the necessary flow capacity for the
grade of element chosen. Then refer to the
specification fables on pages 4 — 11 to select the
housing which has the necessary pressure and
temperature capability, and the required drain option.

LARGER HOUSINGS
Cetails of larger Headline Filiers are available on request.

INSTALLATION GUIDE

B Never install a filter with ports smaller than the
existing air line size.

B Always install the filter as close as possible to the
equipment being protected.

B Never exceed the maximum rated flow of the
fiiter, or its efficiency will be jeopardized.

M Never install polycarbonate bowls where
synthetic lubricants or solvenis may contact
them.

B Aiways use a grade 70C prefilter before a grade
50C final filter.

B Always protect grade CC vapour adsorption
cartridges with a grade 50C coalescer.

FILTER HOUSINGS - Please specify model no., port size and element grade required e.g. 360A-50C-3/4".
Each housing comes complete with filter element fitted ready for installation.

ACCESSORIES -
filter housing.

For your convenience please order accessory items at the time of ordering the

Please check the exact order codes in the tables on pages 4 — 14,

REPLACEMENT —
ELEMENTS

Coalescing elements are sold in packs of 3 or 10. Please refer to tables on
pages 4 — 13 for the exact order codes. Please specify the grade required.



Principal Specifications

Manual
10
50

[
Nylon

10
40
108

Housing Modet T ER
Port Size - NPT Ty .
Drain Type Manual

Maximurn Pressure - Bar 10

Maxirmem Temperature - °C - 50

Materials of Constrution (T
Head Al

Bowi Pé

imernals Nylon

Gaskels Niirile

_F'rihéipal _'Dirhe_nsi_bhs' | | |

A - mm : 0

B - mm ' 40

C-mm 106

D - mm 38

Vaolume - co 35

Waight - kg

Accassories T
Standard Gasket Set GN31S
Vilen Gaskel Set . GV35
Mounling Brackel MB35
Bowl Guard 83315
Fitar Eiament Coses (v~ 1 "
Disposable Element 1232

s
e

Al

Mitrile

310A

178"
Manual
16

L8

Al
Al
Mylon

Nitrile

10
40
118
38
45

GN315

GV3i5

MB31S -

NIA

1282

nsa

14"
Manual
16
120

Al
Al
Nylon

Mitrile

10
40
118
38
45
0.16

GMN315

G315

MB315
NfA

12:32-xx

Notes (1) Replace ‘xx' wilh grade required, 50C, 70C or CC. CC carlridges are not used in housings with automatic drains.

{2} Material abbrevialions: Al=Anodised aluminium, Pc=Polycarbonate, SS=Stainless Steel.




Principal Specifications

Housing Model -~ " 880
Port Size - NPT B TLy
Drain Type {3) Manuval
Maximum Pressure - Bar 10
taximum Temperalure - ¢C . 50

Internals
Bowl

Gaskets

Principal Dimen

A-mm

B - mm 62
C-mm 162
L - mm 72
Volume - ¢¢ © 150
Weight - kg

Standard Gasket Set GN360
Viton Gasket Set G360
Mounling Bracket MB350

Bowl Guard BG360

Filter Element Codes (1)

Disposable Element

Mctes

o seeE T

14"
Automatic
10
50

Al

Nylan
Pc
Nitrite

5.5
62
i75
72
130
0.385
GM3Go
GV360
MBS0

LB 25

114
Manusl
10
50
Al
Nylon
Pe

Nitrile

155

&2
202
72
150

0.385

GN3B0

GV3s0
ME3IEG!

BG360

26-64-xx

360FI
1"
Automatic
10
50

Al
Nylon
Pe
Nitrile

185
82
215
72
130
0.385

G380
GViBH
MB350

25-64-xx

- .380A

144"
Manual
16

120

Al

Nylan
Al
Mitrile

15.5

82
164

GN3IBo

GV3IB0
MB360

- 360AF
14"
Automatic
16
120

Al
Nylon
Al
Nitrile

155
B2
175
72
145
0.50

GV3IE0
MB3IG0

- s TN v i

GN3B0

“360Al

114
Manual
16
i20
Al
Nylon
Al

Nitrile

15.5
62
204
72
165

0.50

GN3IBD

GV3B0
MEBAE0I

2564

', BBOAFL

v
Autormatic
16

145
0.50

GN3sE

GV3io
WMB380!

25-Bd-xx.

{1) Replace "xx’ with grade required, 50C, 70C or CC. CC cartridges are nol used in housings wilh automatic drains.
{2) Matenial abbreviations: Al=Anodised aluminium, Pc=FPolycarbonate, SS=Slainiess Sieel.

{3} Auto float drains reguire minimum 1 bar pressure to function correclly.



Principal Specifications

WousingModel 77T 385U agsF ses T sesE assa | J6SAF  desAL  36SAFI
Port Size - NPT : 142" 142" 12" 12" U if2" 142" 2"
Drain Type (3) Manual  Avtomatic  Manual  Automalic  Manual  Avlomalic  Menual  Automatic
Maximum Pressure - Bar 10 10 10 10 18 16 15 16
Maximurm Temperature - ¢C 50 50 50 50 120 120 120 120
Mate 'r:_i_a_lé ofConstruchon(z} .. .. - ) . o .. - '_ R, -
Head LAl Al Al Al Al Al Al Al
Internals Nylon Nylon Nylon Nykani Nylon tylon Nylon Nyton
Bowl Pc Pc Pc Pe Al Al Al Al
Gaskets Nitrile Nitrls Mitrite Nitrile Nitrite Pitrile Nitrile Nitrile
Principal Dimensiors s S o . o - B e
A-mim 13.5 135 158 15.5 155 15.5 155 15.5

B8 -mm 62 62 62 62 G2 62 52 62
C-mm 162 175 202 215 164 175 204 215
D-mm 72 72 72 72 72 72 72 72
Volume - 66 © 150 130 150 130 168 145 185 145
Weight - kg . 0.385 0.285 0.385 0.385 0.50 0.50 0.60 0.50
Acsessories T
Standard Gasket Set - (3N360 GN380 GN3tD GN360 GN380 GN3B0 GN3IED GNIED
Viton Gasket Set GV360 GVt GV360 GVI60 GV3E60 GV3E0 GV360 (V36D
Mounting Bracket MB350 MB350 MB3B0 MB360I MB360 MB3ED MB360I MB360)
Bowl Guard BG360 - 86360 - - - - -
Disposable Element 2564xx 2560 25B4x  2Bbxx 2584 .2?54-@ L BBk 2584

Notes (1} Replace "xx’ with grade required, 50C, 70C or CC, CC caridges are nol used in housings with automalic drains.
{2} Material abbreviations: Al=Anodised aluminium, Pe=Polycarbonate, $5=Stainless Stesl.
{3} Auto float drains require minimum 1 bar pressure to function cormreclly.



Principal Specifications

Housing Model """ " T a7e” " g7oF
Port Size - NPT Ty 7

Crain Type (3) 'Manua! Autormatic
Maximum Pressure - Bar B U4 10

Mantimurn Ternperature - °C 50 50

Aj Al

Internals " Nylen Nyion
Bowl Pc Pc

Gaskets Nitrile Nilrile

Brincipal

A-mm

8-mm 62 82
C-mm 265 265

D -mm o180 146
Volume - cc : .300 280
Weight - kg 0.465 0.465
Aegsssories T o
Standard Gasket Set GNas0 GNAEO
Viton Gashket Set GV360 GV3ED
tounting Bracket MB380 MB350

Bowl Guard BG370 BG3F0
Filter Element Codes(y "~~~

Disposable Element

15.5

Manuval

10

50

tylon
Pe
Nitrile

15.5
62
305
180
300

0.485

GN3E0

GV360
MBSO
BG3TO

| ZSNTB 25927k 26178

| BTORL

e
Autamatic
10
50

Al
Mylan
Pc
Nilrile

155
62
305
140
280
0.465

GN3G0
3V360
MB3&0
BGI70

25-127xx

| 370A
142"

Manual
15
120

A
Nylon
Al
Nitrile

15.5

82
265
180
35
0.684

GN360
GVIs0
WB360

2T

16

Nitrile

155
82
265
140
295
0.64

GN3so
GViIEh
ME3E0

Manual
16
120

Al
Mylon
Al

15.5

62
305
180
35

0.64

. BN3S0

(V360
MBaG0!

itrile

STOAFT
y
Aulomatic
16
120

Al
Nylon
Al

Nitrile

155
62
305
140
205
(.64

GM3B0

GVato
ME3E0H

CEATax | 25AT8ax  25-127-xe

Notes {1} Replace xx" wilh grade required, 50C, 70C or CC. CC cartridges are not used in housings with automatic drains.
{2) Materal abbreviations: Al=Anodised aluminium, Pe=Polycarbonale, $5=Stainless Steal,

{3) Auto float draing require minimum 1 bar pressure to function correclly.
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Principal Specifications

Housing Model |~ T 7380 | 380F - 3gol  30FET | 380A  Za0AF | shoal T 3aDAF(
Port Size - NPT 34" 344" 34" 340 34" 34" 34" 3f4°
Crain Type (3} Manual  Automatic  Manual  Automatic Manua!l  Aulomalic Manual | Automatic
Maximum Pressure - Bar 10 10 10 10 16 16 16 16
Maximum Temngerature - 9C 50 5¢ 50 50 120 120 120 120

.JI\I . Al Al AI o Al Al . .ﬁltl
Internals Nylon Mylon Nylon Nylon Mylon Nyian Nylon Nylen
Bowl Pc Pe Pc Pe Al Al Al Al
Gaskets - Nitrile Nitrile Nilrile Milrile Nitrile Nitrile: Nitrite

25 25 25 25 25 25 25

B - mm 100 100 100 100 100 00 00 100
C-mm 305 365 382 gz kli=) 305 382 a2
- mm 152 152 152 152 52 152 152 152
WVolume - ce 675 B55 675 655 675 655 675 655
Weight - kg 1.80 164 1.74 1.74 2.08 2.08 222 - 2.22
Mgesgories T T e
Standard Gasket Set :. (GN3A0 GNIBG GNIABD G380 GN380 GN380 GM3B0 GMaBO
Viton Gaskel Set GVasg GVaen BV3B0 GV380 GVIED 3V3Is0 GV380 GV3asd
Mounting Bracket WMB380 MB380 MB3BH MB280! ME380 MB3a0 MB3ED MB3ARaI

Filier Element Codes (1} -

Disposable Element  38:152ax 3615200 38952x  38-152ax  38AG2xx  20A52xx 38152k 36152x

Naoles (1) Replace ‘xx’ with grade required, S0C, 70C or CC. CC carridgaes are not used in housings with automatic drains.
{2} Material abbreviations: Al=Anodisaed aluminium, Pc=Polycarbonate, $5=5tainless Steel.
{3) Auto Tloat drains require mipimum 1 bar pressure o funclion comrectly.
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Principal Specifications
Housing fodel ' U1 383 383F 3831 SAIFI 383A  383AF  33AI  3B3AFI
Port Size - NPT 17 1" 1" 1. i " 1" 1"
Crain Type (3} Wanyual Autamnatic Ianuzl Automnatic htanual Automatic Manual Automatic
Maxirnurn Pressure - Bar 10 10 10 10 16 16 16 16
tMaximum Temperature - 5C 50 50 50 50 120 120 120 120
Materials of Constractiony 7 L
Head Al Al Al Al Al Al Al Al
Internals -+ Nylon Mylon Nylen Nyion Nylon Nylon hylon Nylan
Bowl P Pc Pc Pe Al Al Al ) Al
Gaskeis Mitrile Mitrile Nitrite Mitrile Bitrile Mitrile Nitrile Mitrile

A -mm 25 25 25 25 25 25 25 25
B-mm 100 100 100 100 100 100 100 100
C-mm 305 305 382 382 305 . 305 382 382

0 -mm CBR2 152 152 152 152 152 152
Volume - ¢ . 875 555 £75 855 675 675 655
Weight - kg . 180 1.60 1.74 - 174 2.08 222 222
Standard Gasket Set GNABG (GN380 GN3BO GNI8O GN3B0 GNéBO GNaBo
Vitor: Gasket Set 3v380 GVasn GV3B0 (V380 GVaso GVash Gvaen
tMounting Bracket hMB3IBO hMB380 83801 MEB3IB0I MB3ag MB3801 RAB3EON

Fiflar Elemant Codes () T T T e
Disposable Element — 315xx 381520 G8-162xx  3ASRax C30AS2ax | 012 3152k 3162n

Notes (1) Replace ' with grade required, 50C, 70C or CC. CC carlridges are not used in housings with autornatic drains.
{2) Material abbreviations: Al=Anodised aluminium, Pe=Polycarbonate, S5=5tainless Sleel.
{3} Aulo float drains require minimum 1 bar pressure to function correcly.
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Principal Specifications
HousingModel " 385A  988AF | 385AI " 3SAFI T 360A  300AF T TdG0AI 39DAFI
Port Size - NPT 1152 112" 112" 12" 2 ) 2 2" rd
Drain Type {3) Manual  Automalic hManual Aulamatic Manual.  Automatic  Manual Automatic
fMaximum Pressure - Bar 16 16 6 16 16 18 18 16
Maximum Temperature - °C 120 120 120 120 120 120 120 120
Matsrils of Construction &y~ T U0 v
Head Al Al Al Al Al Al Al Al
Internals 55/A) S5/Al 58/Al SSA) SS5/Al S5/Al 55/al S5/Al
Bowi Al Al Al Al Al Al Al Al
Gaskets Mitrile Nitrile Mitrile Nitrile Mitrile Nitrilz Nitrle Milrile
Prindipal Oimensions ~ ' T
A-mm 47 47 47 47 47 a7 . 47 47
B - mm 140 140 140 140 1.40 140 140 140
C-mm 415 415 492 492 655 [+1715] 732 732
2 - mm 234 234 234 234 480 480 480 480
Volume - ec 2100 2080 2100 2080 3500 3480 3500 3480
Weight - kg 53 53 5.3 53 87 6.7 8.7 6.7

Accessories

Slandard Gasket Set (GN3BS G385 (GN38S GN3Iss GNI8S GN3IBS - GN385
WViten Gasket Set Gvaas BV3es GVaes (Gv38s (3v385 Gv3aes Gvass
Maunting Bracket MMB3BE MB3BS MEIBs MBIRS MB28S ME385 MB35

entCode5(1) e

Disposable Element ... 5120w 51-230%c  51-230:0 - 51230 514783 5147600 614763 51-476-xx

Notes (1} Replace 'xx’ with grade required, 50C, 70C or CC. CC carridges are not used in housings with automatic drains.
(2} Material abbreviations: Al=Anadised aluminium, Pe=Polycarbonate, S5=Slainless Sieel.
{3} Auto float drains require minimum 1 bar pressure io function cormectly.

10
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Principal Specifications

Wolsgfadel U mesa U amar T asa U sssn
Port Size - NPT kR 3" 3 ¥
Drain Type (3} Manual Automalic Manual Automatic
Maximum Pressure - Bar 16 16 16 16
Maximum Temperature - ©C 120 120 120 120
U
Head . Al Al Al Al

Bowl Al Al Al Al

Internals AIISS AlISS ' AlISS ANSS
Gaskets Nitrile Nitrile Witrite Nitrile

A-mm 85 65 85 85

B - mm ' 190 190 ' 190 190

C - mm 1075 1151 1075 1181

D-mm 770 770 ??0 770

Volume - co 7055 7035 7055 7035

Weight - kg 10.9 10.9 ) 10.48 : 109

Standard Gasket Set GN39S GN3gs G335 GM3ES
Vitan Gasket Sel Gvags GV395 Gv3es Gvaes
Mounling Bracket MB305 MEB38s MB385 MB35

Disposable Element Lo e B3T762x . B3-T62xx B3TERxx

Notes (1} Replace 'xx'wilh grade required, 50C, 70C or CC. CC carirdges are not used in housings wilh automatic drains.
{2} Matenal abbreviations: Al=Anadised aluminium, Pc=Polycarbanale, §5=Stainless Steel,
{3} Auto float drains require minimum 1 bar pressure io function carrectly.

I
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Principal Specifications

Housing Model 1)
Port Size - NPT
Gauge Port - NPT
Crain Type (4)
iaximurn Inlet Pressure - Bar

taximum Temperature - °C

. FR3io

i
178
Manual
10
50

jl_‘_di_'a'_té:_rié_l_s of Canstruction (3)

Head

Internals

Bowl

Gaskets

Principal Dimensions
A-mm

B - mm

C - mm

G- mm
Weight - kg

Gasket Set

Mounting Bracket

Al
Mylan
Pc
Nilrile

61.
40
60
38
0.220

GNFR315
MBFR315

Filter Etement Codes (2~

Disposable Element

12-32-2x

0.220

FR3IS  FRITOA
144" 18"
148" 18"

Manual Marual

10 18
50 100
A I Al
Nylen Mylon
Pc Al
Nitrile Nitrite
61 . é‘i
40 40
160 170
38 38

GNFRS GNFR315
MBFR31S MBFR315

12-32-3x

FR31SA

174"
18"
Manual
16

100

Al

Mylon
Al

Nitrile

61

40
170
38

0.260

GNFR315
MBFR315

Motes {1} Add regulated range suffix, 30, 80, 100, e.g. FR315-100-50C
{2} Replace "' with grade required, 50C, 70C or CC. CC cartridges are not used in housings with aulomatic drains.
{3) Malerial abbreviations: Al=Ancdised aluminium, Pc=Polycarbonate, 55=5tainiess Steel.

{4} Aulo float drains require minimum 1 bar pressure 10 funclion comectly.

Regulated Range

0-28Bar- Suffix 30
0.5-4Bar- Suffix 60
07-7Bar- Suffix 100

1z

14
14"

. hManual

10

‘Al
Mylon
Po

Nitrile

115

8
270
72

1.00

GNFR3E0
MBFRAGO

I 12T 256w

FRI60

50

ERUGOF FRI60A  FRISOAF.
174" 174" 114"
14" 174" 1/4"
Automatic  Manual  Aulomatic
10 15 16
80 100 160
Al - Al Al
Nylon _ Nyion Nylon
P Al Al
Nitrile Nilrile Nitsile
M5 115 . 15
58 68 68
280 280 280
72 72 72
1.00 1.10 1.10
GNFR360  GNFRIA0  GNFR360
MBFRI&H MBFRIED  MBFRIGO
2oen b4 Fsens
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Principal Specificatios

Housing Model " "TIFRa6S  FRAGSE T FRSSA  FRUSSAF FROT0 ERITOF FRITOA  ERTGAF
Porl Size - NPT 2" 12" (Fry 17z 172" i/ 172" 12"
Gauge Port - NPT /4" 174" 14" 14" 1/4" 114" /4" 114"
Drain Type (3} Manual  Automatic  Manual  Automatic  Manual  Auvtomatic  Manual  Automatic
Maximum Inlet Pressure - Bar 10 10 16 16 10 10 16 16
Maximum Temperature - °C 50 50 100 100 L] 100 100
Matsrais of Constuction @ T T e S
Head Al Al Al Al Al Al Al
Inlemals Nyldn Nylen Mylon Nylan Nylon Nyion Nylon Mylon
Bawl Pc Pe Al Al Pe Pc Al Al
Gaskeis Mitrile Milrile Nitrile Nilrile Mitrile Nitrite Witrile Nitrile
Principal Dimensions e R e A
A-mm 115 15 115 115 115 115 115 115
B-mm ‘g8 &8 68 68 68 68 68 68

C - mm 270 240 280 220 380 380 380 380

0 - mm 72 72 72 72 184 140 184 140
Weight - kg 1.00 1.00 1.10 1.10 1.06 1.08 1.20 1.20
S
Gasket Set GNFRIS0  GNFRIB0  GNFR3IBD  GNFR360  GNFR360  GNFR3IB0  GNFR360  GNFR360
Mounting Bracket MBFRIS0  MBFR350  MBFRIS0  MBFR3G0  MBFR360  MBFRISO  MBFR3IE0  MBFR3G0

Disposable Element 2564 = 2584ux 25684 2564w 26478k

Woles {1} Replace 'xx’ with grade required, 50C, 70C or CC. CC cartridges are not used in housings with automalic drains.
{2) Material abbreviations: Al=Anodised aluminium, Pe=Polycarbanate, $8=Slainless Steal.
{3} Aulo floal drains require minimum 1 bar pressure to function correctly,
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Principal Specifications

Cartridge Type (1)
Maximum Temperature - °C

Principal Dimensions

es2cce

Headline vapour adsorption cartridges are designed to
fit all standard size filter housings to provide vapour
adsorption over the full range of line pressures.

Flow rates are the same as for grade 50 elements in the
same size bodies. However, with adsorplion more
important considerations will be the volume of adsorbent
and the contact time.

24

A-mm
B -mm az
G -mm 125
Volume - e B
Notes

GOty B6H0C | 287E0C W] BLaCC  s1478c
50 50 50 50 50
24 40 4b o .85.5I 85.5 -
57 B4 178 230 476
12.5 26 26 52 52
kN LA %A

{1) Replace xx' with grade required, G, 4A, 13X, 5G MB, PP

{2} Add suffix ‘TP for use with 700 series plastic and 300 series aluminium housings, e.g. 12-32-CCTP.
{3} Add suffix ‘TS for use with 110 and 120 series stainless steel housings, 2.9. 12-57-SGTS.
{4) Add suffx ‘TP for use with 700 series plastic and 300 series aluminium housings, e.9. 25-64-MBTP, 25-178-CCTP.

ACCESSORIES

MOUNTING BRACKETS

Filier Mounting Brackets are availabls
for most Headling Filters.

The model no. for each housing is
given in the tables on pages 4-13.

BOWL GUARDS

Available for most filters with
polycarbonate plasiic bowls to protecl
against impact

DIFFERENTIAL PRESSURE
INDICATORS

Differential Pressure Indicators can be
installed on many Headling Filiers to

damage. ™ give positive visual
Haadlineg = indication of the need
recommends - to change elements.
ihat, in the Differertial Pressure
tnterest of Indicalors can aiso
safety, bowl be buill into the
gquards always head on many
be installed.

models.




REMOVE LAST TRACES OF OIL
VAPOUR AND ODOUR FROM
COMPRESSED AIR

Headline grade CC vapour Adsorption Cartridges fit
the standard range of compressed air housings and
are designed to remove the last traces of ofl vapour

and odour from compressed air. The cartridge
consists of a cylinder of activated carbon cloth
sandwiched between two filter tubes providing the

most effective known adscrption of organic vapours.

Carbon cioth is up to 20 times more efficient in the

removal of organic vapours than granulated carbon,

giving Headline cartridges exceptional flow and life
characteristics.

ADSORPTION
CHARACTERISTICS
EXCELLENT ADSORPTION - HYDROCARBONS Gy & LARGER
FREONS
OIL VAPOUR
ALCOHOLS
ALDEHYDES & KETONES
ARONATIC HYDROCARBONS
UITTLE ADSORPTION - METHANE

CARBON MONOXIDE

CARBON DIOXIDE
ACETYLENE

AMMONIA

AMINES

HYDROCARBOMS C3 & LOWER

RECOMMENDED PREFILTER/ADSCRBER COMBINATIONS

GRADE CC ADSQRPTION CARTRIDGES

carban
/

inner
" filter tube

,__Houter
filter tube

GRADE CC ADSORPTION CARTRIDGE
HOW IT WORKS

Line Size Maximum flow rate Prefilter Housing Adsorber Housing
at 7 bar {use 50C element} and cartridge code
14 10 Nm3/hr 315, 315A 315, 315A + 12-32-CC
12" 29 NmSthr 360F, 360AF 360, 360A + 25-64-CC
172" 76 Nmhr 370F, 370AF 370A + 25-178-CC
34", 1 154 Nm3/hr 380AF 380A + 38-152-CC
11/2° 241 Nm3/hr 385AF 385 + 51-230-CC
2" 482 Nm3/hr 390AF 390A + 51-476-CC
3 1089 Nm3/hr 395AF 395A + 63-762-CC

15




AIR FLOW RATES in Nm3/hr at 0.15 bar Pressure Drop

HOUSING MODEL LINE ELEMENT AIR LINE PRESSURE (bar)
SIZE | GRADE 1 2 3 a 5 6 7 | 0 | 18
70C 15 - T 28 37 - 44 50 58 79 122
315, 3154 i1i: 50C 4 1 8 ‘9 1 mn 13 15 17 24 [ .37
or 1/4" cec 2 4 5 8 7 8 10 13 21
360, 3601 70C 31 48 | g2 77 94 109 125 172 266
360F) 14" 50C 12 19 . 24 29 | . a7 42 a8 66 103
3604, 360AF or 1/2" cC 7 1 | 14 g | 29 25 29 39 62
30, 3700 70C 73 107 144 180 218 252 288 | 395 641
370FI 142" 50C 29 43 | 58 72 87 101 115 [ 158 244
3704, 370AF cc 19 29 38 ] 48 57 67 76 106 163
70C © 191 286 | 380 478 574 672 764 | 1088 | 1828
380A, 380AF 34" 50C 50 7 | 96 120 144 168 193 264 407
or 1" cC 40 57 ‘76 | 96 115 134 154 212 327 .
700 383 571 760 957 | 1148 | 1344 | 1541 | 2115 | 3275
3854, 385AF 112" 50C 83 - 126 | 186 210 251 294 335 465 717
[o]e} 58 80 120 149 179 210 241 331 513
70C 676" | 1012 1 1340 | 1674 | 2018 | 2352 | 2ew3 | 3694 | 717
390A, 390AF 2 50C 168 .| 252 334 | 423 505 588 677 524 | 1434
ceC 119 181 240" | 300 357 420 482 663 | 1027
70C 1350 .| 2025 | 2700 | 3375 1 4050 | 4725 | 5400 ] 7425 | 11475
3954, 305AF 3 50C 390 .| 585 780 a75 170 | 13865 | 1530 | 2145 | 3315
cC . 276 .1 420 580 591 827 975 1080 | 1539 | 2374

Notes {1} Aivline pressures above 10 bar apply only to housings with aluminium bowls.
{2} Housings wilh polycarbonate bowls are limited 1o 10 bar.
{3} Auto float drains require minimum 1 bar pressure to function comrectly,
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About Us | Flame Scanners | Ignitors | Fuel Handling | Water Level Measurement | Controls | Home

Gas Valves | Qil Valves | Custom Assemblies

Valves

Fossil Power Systems Inc. (FPS) is pleased to announce the release

of our new line of automatic and manual valves, offering

unsurpassed guality components, Cur valves are availablein a
variety of configurations for a variety of applications, including but

not limited to oll, gas, steam, and water

SPECIFICATIONS

Max, Operating Pressure: 200 psig (1380 kPa).

Max. Ambient Operating Temperature: 60° c {140°F)
Min. Ambient Operating Temperature: -45°C (-49°F)
Mounting: Multl-position

Flow: Bi-directional

NOTE: Other parameters are avallable - consult factory

CERTIFICATIONS AND APPROVALS

FPS automatic GAS valves have the following certifications:

« CSA 6.5-2000/ANST 221.21 - Automatic Valves for Gas
Applications

» CGA 3.9-M94 — Automatic Safety Shut-off Gas Valves

"~ » CSA - Commerdial / Industrial (C/I)

FPS Manual Gas Valves have the following certification:

» CSA Interim Requirement No. 60 Lever Operated Gas Shut-off

Available for all Valves:

« FM Class 7400 - Liquid and Gas Safety Shut-off Valves

. API 607 4th Edition Fire safe

. VALVE COMPONENT AND FEATURES === . .

« Stainless steel ball, body, stem and hardware

Download a PDF vetsion of full
specifications and options for this product:
+ Automatic / Manual Valves

01/06/2011 11:17 AM
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« Highly vislble beacon-style, direct mount, limit switch
« Pneumatic rack & pinion actuator

Solenolds in varlous voltages, Including but not iimited to, “low
power” 24yDC,

« Available in elther “fall-closed” or “fall-open” configurations

= Avallable In either explosion-proof or water-tight configurations
AVAILABILITY

« Slzes ¥2" to 2" with threadéd/socket—weld connections A

« Sizes 2" to 6" wlth ANSI B16.5 150# or 300# flanges

s Sizes 3/8" and.Vz" In tandem configuration

« Other sizes available upon reguest

) Gas Yaives | Oll Valves | Custorn Assemblies )
About Us | Flame Scanners | Ignitors | Fusl Handiing | Water Level Measurement | Controls | Home

01/06/2011 11:17 AM



OMBUSTIONMANAGEMENT & HARDWARE FOR THE STEAM POWER INDUSTRY

Automatic/Manual Valves

CSA/FM/AP] ArPROVED

Fossil Power Systems Inc. is pleased to announce the release
of our new line of manual and automatic valves which offer

unsurpassed guality and components at an affordable price. Based
on our past customer experience, this line of valves is intended
to be available for quick delivery.

AVAILABLE MODELS

a Sjzes 1/2"— 2" with NPT or Sncket
Woeld connections

= Sizes 1/2"-6" with ANS| B16.5 150# or 300#
flanged connections

= Explosion-proof limit switch and solenoid coil
for hazardous locations:

s Water-tight limit switch and solenoid coil for
wet locations

e Optional low power solenoid coil specifically for solar
powered gas field applications

¢ Available in either a "Fail Closed” or “Fail Open” configuration
upon the loss of either the power or air supplies

o CF8M valve bodies

FPS FAILSAFE 6"
1504 FLANGE VALVE

Contro]hn
 the’ ower o
steam




KEY FEATURES OF FPS AUTOMATIC VALVES

GENERAL

o Highly visible beacon type open/closed indicator for ease of viewing at
a distance and in dark environments

» Direct valve to actuator mounting via 1SO 5211 Standard, eliminating the
need for brackets and couplers which could become bent or broken

e Direct connection of the limit switch shaft to the actuator pinion
VALVE

s Three piece valve body design on threaded and socket weld connections
allows the center section to be removed for easy replacement of the ball,
seats and seals without disturbing pipe connections

« Ball valve seals in both directions ensuring successful pre-start
leak testing

» The valve stem is tensioned using Belleville washers to allow for automatic
compensation of normal seal wear and temperature fluctuations

® 316 55 ball, stem and hardware

AcCTuaToRr
The pneumatic rack and pinion actuator consists of:

e Precision anodized and fluorpolymer impregnated aluminum alloy body
s Dje cast aluminum alloy end caps.
e Die cast aluminum alloy pistons

» One piece aluminum alloy shaft
and pinion

¢ Nitrile seals
e Nylatron piston bearings

e Carbon steel springs on
spring return model

e Stainless steel fasteners
Souzr.lqm

¢ Anodized aluminum bodies
and direct actuator mounting
via the accepted NAMUR
standard mounting patterns

e Various voltages available for
seamiess system integration

e Available in 12 VDC, 24VDC,
120VAC, 240VAC

= Available in explosion-proof or
watertight models

= Availahle in Low Power Qption
e (24VDC gnly) U

_ FPSFARSAFE1"NPTVAWE |

SPECIFICATIONS

SPRING RETURN OR DOUBLE ACTING
VALVE OPERATING SPECIFICATIONS

¢ Max. Operating Pressure:
Consult factory

¢ Max. Ambient Operating
Temperature: Consult factory

« Min. Ambjent Operating
Temperature: -45°C (-49°F)

= Mounting:  Multi-position

* Flow: Bi-directional

o Materials: CF8M Valve Body;
316 5/5 Ball;
Stem and Hardware
Spring Return

s Actuator:
~ orDouble Acting

SPECIFICATIONS

CSA AutomaTic Gas VaLVE
OPERATING SPECIFICATIONS

= Max. Operating Pressure:
1380kPa (200 psig)

* Max. Amblent Operating
Temperature: 50°C {(122°F)

» Min. Ambient Operating
Temperature: -45°C (-49°F)

= Mounting:  Multi-position
* Flow: Bi-directional
e Materials: CF8M Valve Body;
316 5/S Ball;
. Stemand Hardware
e Actuator: Spring Return




AvalLaBLE CERTIFICATIONS

o CSA 6.5-2000/ANSI
Z21.21 — Automatic Valves for
Gas Appliances

e CGA 3.9-Mgz — Automatic Safety
Shut-off Gas Valves

e CSA—Commercial/Industrial (C/1)

¢ CSA interim Requirement No. 60
Lever Operated Gas Shut-off -

s APl 607 4th Edition Firesafe
on all valves.

= FM Class 7400 - Liguid and Gas
Safety Shutoff Valves
(Sept. 2004)

SPECIFICATIONS

FiM Automanic Liguip & Gas
VALVE OBERATING SPECIFICATIONS

= Max. Operating Pressure;
1380kPa (200 psig)

"« Max. Ambient Operating
Temperature: 60°C (140°F)

= Min. Amblent Qperating
Temperature: -10°C (14°F)

= Mounting: Multi-position

s Flow: Bi-directional

e Materials: CF8M Valve Body;
316 5/5Ball;

StemandHardware | - |

¢ Actuator:  Spring Return

AUTOMATIC VALVES

THREADED - SPRING-RETURN/EXPLOSION-PROOF

1/4" 7.7(194.6) | 10.6 (270) 1 (25.6)
3/8" 8 | 12.1(308,2) | 7.7 (194.6) | 10.6 (270) 3 (75) 1{25.6) | 11.9(5.4)
12" 8 | 12.1(308.2) | 7.7 (194.6) | 10.6 (270) | 2.9 (72.5) 1(25.6) | 11.9(5.4)
3/4" } 15 | 12.5(317.6) | 7.7 (194.6) | 10.6 (270} | 3.4(85.4) | 1.2(30.7) | 13(5.9)
1" 34 | 13.8(352} | 8.1(205.6) | 10.6 (270} | 4.1{105.3) | 1.3 (33.8) | 16.7 (7.6)
1-1/4" | 56 | 14(355.4) | 8.1(205.6) | 10.6 (270) | 4.4(111) | 1.5 (38.6) | 18.2 (8.3)
1-1/2" | B5 | 15.9(404.3) | 9.8(250) | 10.6(270) | 5(127.3) | 1.7 (43.3) | 26.1 {11.8)
2" 125 | 17 (431.1) 9.8 (250} | 10.6 (270) | 5.7 (145) | 2.4 (61.4) | 29.3 (13.3)

*Far other dimenslens consult factory

**Dimenslons are approximata

o

AUTOMATIC VALVES

10.6 (270)

‘1.8 (44.5)

B8.1(205.6}

3/4" 50 | 14.2{359.5) | 8.1(205. 10.6 (270) | 4.6{117.3) 1.9(49.3) | 13.9(6.3)

17 95 | 14.6(371.8) | 8.1({205.6) 10.6 (270} 5(127.1) 2.1(54) 15.7 (7.1)
1-1/2" | 260 | 17.1(434.6) | 8.1(205.6) 10.6 (270) | 6,5 (165.1) 2.5(63.5) | 27.8{12.6)
i 485 | 17.9.(454.8) 9.8(250) | 10.9{(277.5) | 7(178.3) 3(762) | 33.7(15.3)

2-1/2" | BOO | 19.2 (506.9) 9.8(250) | 10.9(277.5) | 7.5(190) 3.5(889) | 55.1(25)
3" 1250 | 20.9 (529.8) 14 (355) 12,7 (322.2) | 8{(203.5) 3.8(953) | 65.5{28.7)
4" 2250 | 22.6(573.3) 14 (355) 13.5 (341.8) | 9(228.6) 4.5(114.3) | 90.8 (41.2)
6" 5400 | 28.2(716.7) | 16.6(423) | 14.8(375.2) |15.5(393.7) | 5.5(135.7) | 203.7 (92.4)

"
e




MANUAL VALVES

& Fossil Power Systems Inc. (FPS)
offers a series of CSA approved
manual valves in sizes 1/2" to 2"
with NPT or Socket Weld connections

#» Sizes 1/2" to 6” are available with
150# or 300# flanged connections

= CF8M valve bodies
« Locking handle is standard

Key FEATURES ofF FPS
MANUAL VALVE
GENERAL

* Three-piece swing-out valve body
an threaded and socket weld

connections allows the center -

section te be removed for easy
in-line maintenance

¢ Insulated locking handle indicates
_ the position of the ball

e Ballvalve seals in both directions
ensuring successful pre-start
leak testing

e Multi-position mounting

CSA MaAnUAL GAS VALVE
SPECIFICATIONS

* Max. Operating Pressure:
1380kPA (200psig)

» Max. Ambient Operating Temperature:
65°C (149°F)

¢ Min. Ambient Operating Temperature:
-40°C (-40°F)

« Mounting: Multi-position

 Flow: Bi-directional

s Materials: CF8M Valve Body;
31655 Stem,

' Seatand Hardware | _

MANUAL VALVES

THREADED/SOGCKET WELD

144" B 3 (75} 1.9 (49) 5.5 {139) 3(77) 1.96 (.89}
3/e" B 3 (75) 1.9 (49) 5.5 (139) 3(77) 1.04 (.88)
1/2" [ 2.9 {72.5) 1.9 (49) 5.5 (139) 3 (77) 1.83 (.83}
3/4" 15 3.4 (85.4) 2.2 (55.4) 5.5(139) 3,2 (82) 1,85 (.84}
1" 34 4,1 (105.3) 2.7 (69.7) 6.5 (165) 3.9 (98.5) 3.30 (1.50)
1-1/4" 56 4.4 {111) 2.9 (73) 6.5 {165) 4{102) 4,78 (2.17)
1-1/2" B85 5(127.3) 3.6 {92.4) 8.5 (215) 5(128) 9.41 (4.27)
2" 125 5.7 (145) 4 (101.1) - 8.5 (215) 5.4 (137) 11.68 (5.30}

*Dimenslons are approximate

Manuar Vawves
ANSI FLANGED 150#
= = % W.[;L,QEITEE—:H = ;*—:‘éi% :
1/2" 28 4.3 (108.3) 1.8 (46.7) 6.5 (165) 3.3 (82.7) 4 (1. 81)
3/4" 50 4.6(117.3) 2(51.2) . 6.5 (165) 33(82.7) -|. _48(2.19)
1" 95 5(127.1) 2.3(58.8) . 6.5 (165) 3.8 (96.8) 6.4 (2.91)
1.1/2" 260 6.5 (165.1) 3.5 (89.1) 10.3 (262) 5.8 (147.1) 14.1 (6.4)
» 4B5 7 (178.3) 3.8(96.6) | 10,3 (262) 6.1 (154.6) 20.2 (9.19)
2-1/2" 800 7.5 (190} 4.6 (116) -10.3 (262) 6.9 (174) 31.5 (14.3)
3" 1250 8 (203.5) 5.2 (132.5) 14.4 (365) 7.1{178.7) 43 (19.5)
4" 2250 9(228.6) 6.3 (160.7) 14.4 (365) B{203.2) 68.4 (31)
&" 5400 15.5 (393.7) 8.3 (210.3) 29.5(750) 10.9(276,7) 165.4(75)
s H{A s
oL
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627 Series

Fisher Controls Instruction Manual

627 Series Self-Operated
Pressure Reducing Regulators

July 1989 Form 5252

Introduction Description
The 627 Series self-operated pressure reducing regulators
Scope of Manual (figure 1)|are for high and low pressure systems. These
regulators can be used with natural gas, air, or a variety of

This manual provides instructions for the installation, other gases. Performance characteristics vary according to
adjustment, maintenance, and parts ordering for the 627  construction (see the AVAILABLE CONFIGURATIONS
Series regulators. These regulators usually are shipped  specification in

separate for line installation, although sometimes they are

shipped installed on other equipment. Refer to the

instruction manual for the other equipment for installation Specifi cations

and operating instructions.
gives some general specifications for the 627
Series regulators. The nameplatesgives detailed
information for a particular regulator as it comes from the
factory.

NUMBER 1

10B3679-D

Figure 1. Typical 627 Series Self-Operated
Pressure Reducing Regulator

Figure 2. Nameplates

U.S. PATENT 4,782,850

OFishar Controls Intarnatinnal Ine 198R 1989- All Rinhts Raservad

D101328X012



627 Series

Table 1. Specifications

Available Constructions
Type 627: Self-operated pressure reducing regulator

equipped with a pitot tube for greater regulated capa-
ciles|ffiure 7]

Type 627R: Type 627 with internal relief and with an
open throat |(figure 8)
Type 627M: Type 627 with a stem seal between the

body outlet pressure and diaphragm case. Pressure
is measured under the diaphragm through the
i PT downstream control line connection

figure 9
e 627MR: Type 627M with internal relief|(figure
10
Type 627H: Type 627 with a diaphragm limiter to de-
liver a higher outlet pressure
Type 627HM: Type 627H with a stem seal between
the body outlet pressure and diaphragm case. Pres-
sure is measured under the diaphragm through two

1/4-inch NPT downstream control line connections
(figure 12)

Body Sizes
3/4, 1, or 2-inch

End Connection Styles

NPT screwed with 3/4, 1, or 2-inch sizes
ANSI Class 300 and 600 raised face (RF) flanged
with 1 or 2-inch sizes

Maximum Inlet Pressure() (Body Rating)

2000 psig (138 bar) for screwed steel, 1480 psig
(102 bar) for RF flanged steel, or 1000 psig (69 bar)
for ductile iron

Maximum Valve Disk Inlet Pressure Rating(

2000 psig (138 bar) for nylon disk or 1000 psig (69
bar) for nitrile disk

Maximum Operating Inlet Pressure, Pressure Differ-
ential, and Outlet Pressure Ranges(!)

See or pressures by port and spring range

Maximum Spring and Diaphragm Casing Pressure(

See lgable 3

1. The pressure/temperature limits in this manual and any applicable standard or code
limitation should not be exceeded.

Maximum Body Outlet Pressure(® (Type 627M,
627MR, and 627HM Only)

2000 psig (138 bar) for screwed steel, 1480 psig
(102 bar) for RF flanged steel, or 1000 psig (69 bar)
for ductile iron. (Type 627 and 627R are limited by
maximum diaphragm casing pressure)

Port Diameters

Seelable 2 |

Internal Relief Performance

Type 627R: Seeltable 4|
Type 627MR: Limited by field-installed control line

piping

Temperature Capabilities("
-20 to 180°F (-29 to 82°C)

Pressure Registration

Type 627, 627H or 627R: Internal

Type 627M, 627HM or 627MR: External through
1/4-inch NPT control line connection in the
diaphragm casing

De-Icer System

Seef(figure 3[and Type 627M Regulator De-Icer Sys-
tem Applicafion section

Relief Indicator

For 627R and 627MR (see ffigures 8 &

Spring Case Vent Connection

3/4-inch NPT female with removable screened vent
assembly

Control Line Connection (Type 627M, 627HM or
627MR Only)

1/4-inch NPT female

Approximate Weight

With Ductile Iron or Steel Casings: 10 pounds
(4.5 kg)
With Aluminum Casings: 6.3 pounds (2.8 kg)




627 Series

Table 2. Maximum Inlet Pressures, Differential Pressures and Outlet Pressure Ranges

U.S. UNITS METRIC UNITS
OUTLET PRESSURE - - . -
TYPE RANGE AND CONTROL Port Moiet | pifferental Port Moiet | pifferental
NUMBER SPRING Dia., Dia.,
(COLOR) Inches Press_ure, Press_ure, mm Pressure, Pressure,
Psig Psid Bar Bar
3/32 2000(1) 2000(1) 2.4 138(1) 138(1)
5(2) to 20 psig 1/8 1000 1000 3.2 69.0 69.0
(0.34 to 1.4 bar) 3/16 750 750 48 51.7 51.7
10B3076 X012 1/4 500 500 6.4 345 345
(yellow) 3/8 300 300 95 20.7 20.7
12 250 250 12.7 13.8 13.8
3/32 2000(1) 2000(1) 2.4 138(1) 138(1)
15 to 40 psig 1/8 1500(1) 1500(1) 3.2 1030 1030
(1.0 to 2.8 bar) 3/16 1000() 1000 48 69.0 69.0
10B3077 X012 1/4 750 750 6.4 51.7 51.7
(green) 3/8 500 500 95 345 345
627 12 300 300 12.7 20.7 20.7
6;;?\;’(3) 3732 2000() 2000(1) 24 1380 13800
35 to 80 psig 1/8 2000(1) 2000(1) 32 138(1) 138(1)
(2.4 t0 5.5 bar) 3/16 1750() 1750() 4.8 121(1) 121(1)
10B3078 X012 1/4 1500(1) 1500(1) 6.4 1030 1030
(blue) 3/8 1000 1000 95 69.0 69.0
12 750 750 12.7 51.7 51.7
3/32 2000(1) 2000(1) 2.4 138(1) 138(1)
70 to 150 psig 1/8 2000(1) 2000(1) 32 138(1) 138(1)
(4.8 to 10.3 bar) 3/16 2000(1) 2000(1) 4.8 138(1) 138(1)
10B3079 X012 1/4 1750(1) 1750(1) 6.4 121(1) 121(1)
(red) 3/8 1250(1) 1250(1) 9.5 86.2(1) 86.2(1)
12 750 750 12.7 51.7 51.7
3/32 2000(D) 2000(D) 2.4 138(0) 138(0)
52 to 20 psig 1/8 1000 1000 32 69.0 69.0
(0.34 to 1.4 bar) 3/16 750 750 48 51.7 51.7
10B3076 X012 1/4 500 500 6.4 345 345
(yellow) 3/8 300 300 95 20.7 20.7
12 200 200 12.7 13.8 13.8
3/32 2000(D) 2000(D) 2.4 138(0) 138(0)
15 to 40 psig 1/8 1500(1) 1500(1) 32 103(1) 103(1)
(1.0 to 2.8 bar) 3/16 1000 1000 48 69.0 69.0
10B3077 X012 1/4 750 750 6.4 51.7 51.7
(green) 3/8 300 300 95 20.7 20.7
627R 12 200 200 12.7 13.8 13.8
623;"\‘le 3132 200000 20000 2.4 1380 138@)
35 to 80 psig 1/8 1750(1) 1750(1) 32 121(1) 121(1)
(2.4 t0 5.5 bar) 3/16 1000 1000 48 69.0 69.0
10B3078 X012 1/4 750 750 6.4 51.7 51.7
(blue) 3/8 300 300 95 20.7 20.7
12 200 200 12.7 13.8 13.8
3/32 2000(D) 2000(D) 2.4 138(0) 138(0)
70 to 150 psig 1/8 1000 1000 32 69.0 69.0
(4.8 to 10.3 bar) 3/16 500 500 48 345 345
10B3079 X012 1/4 300 300 6.4 20.7 20.7
(red) 3/8 200 200 95 13.8 13.8
12 200 200 12.7 13.8 13.8
3/32 2000(D) 2000(D) 2.4 138(0) 138(0)
140 to 250 psig 1/8 2000(1) 2000(1) 32 138(1) 138(1)
(9.7 to 17.2 bar) 3/16 1750(1) 1750(1) 48 121(1) 121(1)
10B3078 X012 1/4 1500(1) 1000 6.4 1030 69.0
(blue) 3/8 1000 500 95 69.0 345
627H 12 750 250 12.7 51.7 13.8
62733:\’/'(3) 3/32 2000 2000 2.4 1380 1380
240 to 500 psig 1/8 2000 2000(1) 32 138(1) 138(1)
(16.5 to 34.5 bar) 3/16 1750 1750) 4.8 121(1) 121(1)
10B3079 X012 1/4 1500 1000 6.4 1030 69.0
(red) 3/8 1000 500 95 69.0 345
12 750 250 12.7 51.7 13.8

. For inlet pressure in excess of 1000 psig (69 bar), refer to the maximum body and disk

pressure ratings in the specification table.

. For pressure settings under 10 psig (0.69 bar), inlet pressure should be limited to
approximately 100 psig (6.9 bar) so the set point adjustment can be obtained.

3.The unbalance forces change from the wide open monitor mode to an active
regulator mode such that the Type 627M or 627HM should have a 3/8-inch (9.5 mm)
or larger seat ring when used as a wide open monitor.




627 Series
Table 3. Maximum Spring and Diaphragm Casing Pressure(l)
SPRING AND DIAPHRAGM TYPE627 | TYPEG27R | TYPEG627M | TYPE627MR | 1P 02TH
CASING STYLE Psig | Bar | Psig | Bar | Psig | Bar | Psig Bar | Psig Bar
Maximum pressure to
spring and diaphragm casings to Die Cast Aluminum 250 17.2 250 17.2 | NA. | NA. | NA | NA | NA | NA
prevent leak to atmosphere Ductile Iron 250 17.2 250 17.2 250 17.2 | 250 17.2 | NA. | NA.
other than relief action Steel 250 | 17.2 | 250 | 17.2 | 250 | 17.2 | 250 | 17.2 | 800 | 55.2
(internal parts damage may occur)
Maximum pressure to spring and
diaphragm casings to prevent burst Die Cast Aluminum 375 | 25.9 375 | 259 [ NA. | NA. | NA. | NA | NA | NA
of casings during abnormal operation Ductile Iron 465 | 32.0 465 | 32.0 465 | 32.0 | 465 32.0 | NA. | NA
(leak to atmosphere and internal Steel 1200 | 82.7 | 1200 | 82.7 | 1200 | 82.7 | 1200 | 82.7 | 1200 | 82.7
parts damage may occur)
Maximum diaphragm casing over-
pressure (above set point) to prevent All Styles 60 4.1 120 8.3 60 4.1 120 8.3 120 8.3
damage to internal parts
1. If the spring case is pressurized, a metal adjusting screw cap is required. Contact the
Fisher sales office or Fisher sales representative.

ANN:ININE

Personal injury, property damage, equip-
ment damage, or leakage due to escaping
gas or bursting of pressure-containing parts
may resultif this regulator is overpressured
or is installed where service conditions
could exceed the limits given in[tables 1}[2]
and or where conditions exceed any
ratings of the adjacent piping or piping
connections.

To avoid such injury or damage, provide
pressure-relieving or pressure-limiting devices
(as required by the appropriate code, regulation,
or standard) to prevent service conditions from
exceeding those limits. The Type 627R or
627MR regulator with internal relief will provide
downstream overpressure protection within the
limits given in[tables 1J[2)3]and[4] If these limits
are exceeded additional downstream overpres-
sure protection must be provided by the user.

Additionally, physical damage to the regula-
tor could cause personal injury or property
damage due to escaping gas. To avoid such
injury or damage, install the regulator in a
safe location.

Installation

Regulator operation within ratings does not preclude the
possibility of damage from debris in the lines or from
external sources. A regulator should be inspected for
damage periodically and after any overpressure condition.
Key numbers referenced in this section are shown in
[7 ]through Ensure that the operating temperature
capabilities listed in|table 1|are not exceeded.

Like most regulators, 627 Series regulators have outlet
pressure ratings that are lower than their inlet pressure
ratings. A pressure relieving or pressure limiting device
must be provided by the user for the Type 627, 627H, 627M,
and 627HM regulators if the inlet pressure can exceed the
outlet pressure rating, since these regulators do not have
internal relief.

Type 627R regulators provide internal relief which limits the
total outlet pressure buildup over setpoint. Use [table 4]to
determine the total outlet pressure. This internal relief may
be adequate for the application, if not, provide additional
pressure relief or a pressure limiting device downstream.

Note

If the regulator is shipped mounted on
another unit, install that unit according to
the appropriate instruction manual.

Perform steps 1 through 6 for all types of regulators:

1. Only personnel qualified through training and experi-
ence should install, operate, or maintain this regulator.

2. For a regulator that is shipped separately, make sure
that there is no damage to, or foreign material in, the
regulator.

3. Ensure that all tubing and piping have been blown free
of foreign debris.

4. The regulator may be installed in any position as long
as the flow through the body is in the direction indicated by
the arrow cast on the body.

5. If continuous operation is required during inspection or
maintenance, install a three-valve bypass around the
regulator.



627 Series

VENT VALVE
GRAVITY FEED
ALCOHOL DRIP POT
w
Z
s
N
-
S
2
TYPE 627M OR 82THM SET LOWER
} THAN WORKINGQ REGULATCR
[y
— CONTROL LINE
H
| % ; NEEDLE
VALVE
INLET 1

10B7447-C
10B5885-A
A3725-1

9 k WORKING REQULATOR

Figure 3. Schematic of De-Icer System

A regulator may vent some gas to the
atmosphere. In hazardous or flammable gas
service, vented gas may accumulate and cause
personal injury, death, or property damage due
to fire or explosion. Vent a regulator in
hazardous gas service to a remote, safe location
away from air intakes or any hazardous area.
The vent line or stack opening must be
protected against condensation or clogging.

6. Position the body (key 1) and/or diaphragm spring case (key
29) so it will not collect moisture or debris into the screened vent.
If the regulator requires repositioning, refer to the body area
maintenance procedures and/or the diaphragm case area
maintenance procedures in the Maintenance section to
reposition the screened vent for the application.

Perform steps 7 through 9 for Type 627M, 627HM, and
627MR regulators only:

7. A Type 627M, 627HM, or 627MR regulator requires a
downstream control line. Install the control line before putting the
regulator into operation.

8. Ensure that the downstream control line piping is at least
3/8-inch or larger outside diameter tubing and connected to a
straight section of outlet piping 10 diameters downstream of the
regulator.

9. A hand valve should be installed in the control line. This
hand valve can be used to throttle down and dampen outlet
pulsations in control pressure which may cause unstability
or cycling of the regulator.

Remote Vent Line Installation

All 627 series regulators have a vent assembly installed in
the 3/4-inch NPT spring case vent opening. The vent
assembly can be removed to install a remote vent line if
necessary. Remote vent lines must have the largest
practical diameter. The vent line should be as short as
possible with a minimum number of bends or elbows.

Protect the remote vent opening against entrance of rain,
snow, or any other foreign material that may plug the vent
or vent line and prevent proper operation of the regulator.
Periodically check the vent opening to be sure it is not
plugged with foreign debris.

Type 627M or 627HM Regulator De-Icer
System Application

For the Type 627M or 627HM regulator de-icer system,
refer to the application shown in ffigure 3. With a large
pressure drop across the working regulator, ice can form

5
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627 Series
Table 4. Type 627R Internal Relief Performance()
MAXIMUM INLET MAXIMUM INLET
PRESSURE® - PSIG PRESSURE(® - BAR
OUTLET MAXIMUM Maximum Inlet MAXIMUM Maximum Inlet
PRESSURE | GuTLET | ALLOWABLE Pressure To Keep OUTLET | ALLOWABLE Pressure To Keep
RANCE  |PRESSURE [DOWNSTREAM Maximum Allowable PRESSURE |DOWNSTREAM Maximum Allowable
CONTROL SETTING, SYSTEM Downstream System SETTING, SYSTEM Downstream System
PSIG PRESSURE, Pressure From BAR PRESSURE, Pressure From
SPRING PSIG Being Exceeded BAR Being Exceeded
INFORMATION Port Diameter - Inches Port Diameter - mm
3/32 | 1/8 | 3/16 | 1/4 | 3/8 | 112 24 | 32 | 48 | 64 | 95 | 127
60 1250 | 740 | 320 | 190 | 95| 75 4.1 86.2 | 51.0 | 22.1 | 131 | 66| 52
100 2000 | 1500 | 620 | 390 | 180 | 130 6.9 138 | 103 | 427 | 269 | 12.4 | 9.0
10 125 2000 | 1900 | 830 | 480 | 220 | 160 0.60 8.6 138 | 131 | 57.2 | 33.1 | 15.2 | 11.0
175 2000 | 2000 | 1100 | 670 | 320 | 220 : 12.1 138 | 138 | 75.8 | 462 | 22.1 | 15.2
200 2000 | 2000 | 1300 | 770 | 360 | 260 13.8 138 | 138 | 89.6 | 53.1 | 24.8 | 17.9
250 2000 | 2000 | 1600 | 960 | 450 | 320 17.2 138 | 138 | 110 | 66.2 | 31.0 | 22.1
. ) 60 1000 | 620 | 260 |170 | 90| 70 41 60.0 | 427 | 179 | 11.7 | 62| 48
5 to 20 psig 100 2000 | 1400 | 610 | 370 | 170 | 130 6.9 138 (965 | 42.1 | 255 | 11.7 9.0
(03410 1.4 125 2000 | 1900 | 810 | 480 | 220 | 160 8.6 138 | 131 | 55.8 | 33.1 | 152 | 11.0
bar) 15 175 2000 | 2000 | 1100 | 670 | 320 | 220 L0 12.1 138 | 138 | 75.8 | 462 | 22.1 | 15.2
10B3076 X012 200 2000 | 2000 | 1300 | 770 | 360 | 260 13.8 138 | 138 | 89.6 | 53.1 | 24.8 | 17.9
(vellow) 250 2000 | 2000 | 1600 | 960 | 450 | 320 17.2 138 | 138 | 110 | 66.2 | 31.0 | 221
60 850 | 490 | 210 | 130 | 80| 65 41 586 | 338 | 145 | 90| 55| 46
100 2000 | 1300 | 600 | 360 | 170 | 120 6.9 138 | 89.6 | 414 | 248 | 11.7 | 8.3
2 125 2000 | 1800 | 800 | 480 | 220 | 160 14 8.6 138 | 124 | 552 | 33.1 | 15.2 | 11.0
175 2000 | 2000 | 1100 | 670 | 320 | 220 : 12.1 138 | 138 | 75.8 | 462 | 22.1 | 15.2
200 2000 | 2000 | 1300 | 770 | 360 | 260 13.8 138 | 138 | 89.6 | 53.1 | 24.8 | 17.9
250 2000 | 2000 | 1600 | 960 | 450 | 320 17.2 138 | 138 | 110 | 66.2 | 31.0 | 22.1
60 1000 | 380 | 210 | 130 | 80| 65 41 60.0 | 262 | 145 | 90| 55| 45
100 2000 | 1300 | 590 | 350 | 170 | 120 6.9 138 | 89.6 | 407 | 241 | 11.7 | 8.3
15 125 2000 | 1800 | 800 | 470 | 220 | 160 10 8.6 138 | 124 | 55.2 | 32.4 | 15.2 | 11.01
175 2000 | 2000 | 1100 | 640 | 320 | 220 : 12.1 138 | 138 | 758 | 44.1 | 221 | 5.2
200 2000 | 2000 | 1300 | 780 | 370 | 260 13.8 138 | 138 | 89.6 | 53.8 | 25,5 | 17.9
250 2000 | 2000 | 1600 | 960 | 450 | 320 17.2 138 | 138 | 110 | 66.2 | 31.0 | 22.1
60 630 | 200 | 150 | 100 | 70| 65 41 434 | 138 | 103 | 69| 48| 45
100 2000 | 1200 | 550 | 330 | 160 | 120 6.9 138 | 82.7 | 379 | 228 | 11.0 | 8.3
2 125 2000 | 1700 | 760 | 450 | 210 | 160 14 8.6 138 | 117 | 52.4 | 31.0 | 145 | 11.0
15 to 40 psig 175 2000 | 2000 | 1100 | 630 | 320 | 220 : 12.1 138 | 138 | 75.8 | 434 | 221 | 15.2
(1.0 to 2.8 bar) 200 2000 | 2000 | 1300 | 770 | 360 | 260 13.8 138 | 138 | 89.6 | 53.1 | 24.8 | 17.9
10B3077 X012 250 2000 | 2000 | 1600 | 960 | 460 | 320 17.2 138 | 138 | 110 | 66.2 | 3.7 | 22.1
(green) 100 2000 | 950 | 450 | 260 | 140 | 110 6.9 138 | 655 | 310 | 179 | 97| 7.6
125 2000 | 1500 | 670 | 400 | 190 | 150 8.6 138 | 103 | 462 | 27.6 | 13.1 | 10.3
30 175 2000 | 2000 | 1000 | 610 | 300 | 220 21 12.1 138 | 138 | 69.0 | 42.0 | 20.7 | 15.2
200 2000 | 2000 | 1200 | 760 | 360 | 260 13.8 138 | 138 | 82.7 | 524 | 24.8 | 17.9
250 2000 | 2000 | 1600 | 970 | 460 | 320 17.2 138 | 138 | 110 | 66.9 | 3.7 | 22.1
100 1500 | 700 | 330 | 200 | 120 | 108 6.9 103 | 483 | 228 | 138 | 83| 7.4
125 2000 | 1300 | 560 | 340 | 180 | 140 8.6 138 | 89.6 | 386 | 234 | 124 | 97
40 175 2000 | 1800 | 1000 | 550 | 290 | 220 2.8 12.1 138 | 124 | 69.0 | 37.9 | 20.0 | 15.2
200 2000 | 2000 | 1200 | 730 | 350 | 250 13.8 138 | 138 | 827 | 50.3 | 24.1 | 17.2
250 2000 | 2000 | 1600 | 970 | 460 | 320 17.2 138 | 138 | 110 | 66.9 | 3.7 | 22.1
- Continued -

within this regulator. The formation of ice decreases the size

of the port opening, so the regulator is unable to supply

enough flow to satisfy the downstream demand. When the

downstream pressure falls below the outlet pressure setting
of the Type 627M or 627HM regulator, the disk assembly of
the Type 627M or 627HM regulator moves off its seat ring,
permitting alcohol to flow into the main gas line. The alcohol
carried to the main regulator by the flow stream prevents
additional ice from forming on the seat ring. When normal
flow resumes, and as pressure in the downstream system
is restored, the Type 627M or 627HM regulator shuts off.

Startup

Startup and Adjustment

ANVN:NINE

To avoid personal injury or property damage
due to explosion or damage to regulator or
downstream components during startup,
release downstream pressure to prevent an
overpressure condition on the diaphragm of
the regulator.
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Table 4. Type 627R Internal Relief Performance(l) (Continued)

MAXIMUM INLET MAXIMUM INLET
PRESSURE(® - PSIG PRESSURE() - BAR
OUTLET MAXIMUM Maximum Inlet MAXIMUM Maximum Inlet
PF;EAS,\IQ'(L;EE OUTLET ALLOWABLE Pressure To Keep OUTLET | ALLOWABLE Pressure To Keep
PRESSURE |DOWNSTREAM Maximum Allowable PRESSURE |DOWNSTREAM Maximum Allowable
AND SETTING, SYSTEM Downstream System SETTING, SYSTEM Downstream System
CONTROL PSIG PRESSURE, Pressure From BAR PRESSURE, Pressure From
SPRING PSIG Being Exceeded BAR Being Exceeded
INFORMATION Port Diameter - Inches Port Diameter - mm
3/32 1/8 3/16 | 1/4 | 3/8 | 1/12 2432|4864 | 95 |127
125 2000 | 1100 500 (300|170 |140 8.6 138 (75.8|34.5|20.7| 11.7 9.7
150 2000 | 1600 750 (440|230 |180 10.3 138 | 110 |51.7|30.3| 15.9 | 12.4
40 175 2000 | 2000 980 (580 | 290 | 220 2.8 12.1 138 (138 |67.6|40.0( 20.0 | 15.2
200 2000 | 2000 | 1200 |720 | 340|250 13.8 138 (138 |82.7|49.6| 23.4 | 17.2
250 2000 | 2000 | 1600 |940 | 450 | 320 17.2 138 (138 | 110 |64.8| 31.0 | 22.1
125 1400 820 400 (230|150 |140 8.6 96.5|56.5(27.6|15.9| 10.3 9.7
150 2000 | 1400 650 (370|210 (170 10.3 138 (96.5|44.8|25.5( 145 | 11.7
50 175 2000 | 1900 700 (530270210 3.4 12.1 138 (131 |48.3|36.5( 18.6 | 14.5
200 2000 | 2000 | 1100 |670 | 330|240 13.8 138 (138 |75.8|46.2| 22.8 | 16.5
. 250 2000 | 2000 | 1500 (920 | 430|320 17.2 138 (138 | 103 |63.4| 29.6 | 22.1
200 5o psg 125 900 | 450 | 270 |190 | 140 | 130 86 62.1]31.0|186(13.1] 9.7 | 9.0
5.0.83875 XOTZ) 150 1700 | 1100 540 (300|190 | 160 10.3 117 |75.8(37.2|20.7| 13.1 | 11.0
bl 60 175 2000 | 1700 780 (470|250 | 200 4.1 12.1 138 (117 |53.8|32.4| 17.2 | 13.8
(blue) 200 2000 | 2000 | 1000 (610|310 |230 13.8 138 (138 |69.0|42.0( 21.4 | 15.9
250 2000 | 2000 | 1400 (880 | 420|310 17.2 138 (138 |96.5|60.7 | 29.0 | 21.4
150 1200 850 430 (250|170 |160 10.3 82.7|58.6(29.6|17.2| 11.7 | 11.0
70 175 2000 | 1400 670 (400 | 230|190 48 12.1 138 (96.5|46.2|27.6| 15.9 | 13.1
200 2000 | 2000 920 (550|280 | 230 ' 13.8 138 (138 |63.4|37.9( 19.3 | 15.9
250 2000 | 2000 | 1300 (830 | 400 |310 17.2 138 (138 |89.6|57.2| 27.6 | 21.4
150 800 500 300 (200|160 | 150 10.3 55.2|34.5(20.7|13.8| 11.0 | 10.3
80 175 1500 | 1200 550 (330|210 (190 55 12.1 103 (82.7|37.9|22.8| 145 | 13.1
200 2000 | 1700 800 (480 (270|220 ' 13.8 138 | 117 |55.2|33.1| 18.6 | 15.2
250 2000 | 2000 | 1200 (770 |390 | 300 17.2 138 (138 |82.7|53.1| 26.9 | 20.7
175 1900 600 400 (260|200 |175 12.1 131 (41.4|27.6|17.9| 13.8 | 12.0
70 200 2000 | 1200 630 (380|250 |210 4.8 13.8 138 (82.7|43.4|126.2| 17.2 | 14.5
250 2000 | 2000 | 1100 (680 |360 | 290 17.2 138 (138 |75.8|46.9| 24.8 | 20.0
70 to 150 psig 175 1400 250 240 (200|190 |175 12.1 96.5|17.2(16.5|13.8| 13.1 | 12.1
(4.8 t0 10.3 bar) 80 200 2000 960 520 (330 (240|210 55 13.8 138 (66.2|35.9|22.8| 16.5 | 14.5
10B3079 X012 250 2000 | 2000 | 1000 |620 |350 | 280 17.2 138 (138 |69.0|42.7 | 24.1 | 19.3
(red) 100 200 1500 250 240 (230|210 |210 6.9 13.8 103 (17.2|16.5|15.9( 14.5 | 14.5
250 2000 | 1600 770 (520|320 |270 ' 17.2 138 | 110 |53.1|35.9( 22.1 | 18.6
125 250 2000 | 1000 500 [390 | 290 | 260 8.6 17.2 138 (69.0|34.5|26.9( 20.0 | 17.9
150 250 1200 260 260 |260 | 260 | 260 4.8 17.2 82.7|17.9(17.9|17.9| 179 | 17.9
1. The internal relief performance values were obtained by removing the disk assembly. 100 psig (6.9 bar) so the set point adjustment can be obtained.
2. Forinlet pressures in excess of 1000 psig (69 bar), refer to the maximum body and Shadgd areas indicate maximum inlet pressures allowed during system malfunction
disk pressure ratings in the specification table. only. gives the maximum inlet pressure for normal regulator operation.

3. For settings under 10 psig (0.69 bar), inlet pressure should be limited to approximately

In order to avoid an overpressure condition
and possible equipment damage, pressure
gauges should always be used to monitor
pressures during start-up.

1. Slowly open the upstream shutoff valve.

2. Slowly open the downstream shutoff valve.

3. Check all connections for leaks.

4. Make final control spring adjustments according to the
adjustment procedures.

Adjustment

The range of allowable pressure settings is marked on the

nameplate|(figure 2).
is necessary, substi

|If a pressure setting beyond this range
ute the appropriate regulator control

spring. Change the nameplate to indicate the new pressure
range.

Before increasing the setting, refer to E] or

Review the pressure limits for the control spring range
being used and be certain that the new pressure setting will
not result in an overpressure condition.
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Table 5. Maximum Torque Values
Key - Foot Newton
Number® Description Pounds Meters
2 Seat ring 25 34
Cap screw ) 16 22
(w/aluminum diaphragm casing)
3
Cap screw 25 34
(w/ductile iron or steel diaphragm casing)
18 Lever, cap screw 7 9
22 Diaphragm connector nut 17 23
26 Guide retainer 3 4
(For Type 627R and 627MR only)
Spring case cap screw
: o ’ . 7 9
a7 (w/aluminum or ductile iron diaphragm casing)
Spring case cap screw
: . 35 47
(w/steel diaphragm casing)
Diaphragm cap screw 7 9
6 (w/Type 627 or 627M)
Diaphragm cap screw 14 19
(wW/Type 627H or 627HM)

1. Refer to [figures 7]through l]ﬁfor key number locations.

Note

Always use a pressure gauge to monitor
pressure when making adjustments.

Refer to through or key number locations.

1. Remove the adjusting screw cap (key 36).
2. Loosen the locknut (key 34).

3. Increase the outlet pressure setting by turning the
adjusting screw (key 35) clockwise. Decrease the outlet
pressure setting by turning the adjusting screw counter-
clockwise.

4. When the desired pressure is obtained, hold the
adjusting screw (key 35) in place and tighten the locknut
(key 34).

Shutdown

ANVN:NINE

To avoid personal injury or property damage
due to explosion or damage to regulator or
downstream components during shutdown,
release downstream pressure to prevent an
overpressure condition on the diaphragm of
the regulator.

1. Close the nearest upstream shutoff valve.

2. Close the nearest downstream shutoff valve.

3. Open the vent valve between the regulator and the
downstream shutoff valve nearest to it.

4. For a Type 627, 627H, or 627R regulator, the regulator
will open to release pressure between the upstream shutoff
valve and the regulator.

5. A Type 627M, 627HM, or 627MR regulator requires
venting the control line and downstream pressure from the
regulator before maintenance. The pressure betweenthese
shutoff valves is released through the open regulator
because the disk assembly remains open inresponse to the
decrease in control line pressure.

Maintenance

Unless otherwise specified, the following maintenance
procedures apply to all types of regulators. For a summary
of maximum torque_ values required for all types of

regulators, refer tojtable 5.

Due to normal wear, damage from external sources, or
debris in the air or gas line, regulator parts such as the disk
assembly, seat ring, and diaphragm must be inspected
periodically and replaced as necessary to ensure correct
performance. The frequency of inspection and replacement
depends upon the severity of conditions and the
requirements of state and federal laws. Normal wear of the
seat ring and disk assembly is accelerated with high
pressure drops and with large amounts of impurities in the
flow stream. Instructions are given below for replacing the
disk assembly, seat ring, diaphragm, and O-rings. These
procedures may also be used for disassembly required for
inspection and replacement of other parts.
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Problem Indication for Type 627R and
627MR Regulators

AN WARNING

Isolate the regulator from all pressure to
avoid personal injury and equipment dam-
age due to explosion or sudden release of
process pressure. Cautiously release pres-
sure from the regulator before attempting
disassembly.

The_vent assembly is equipped with a relief indicator (key
49, |figure 4)| The cap for the relief indicator snaps over the
vent assembly opening. If the relief valve opens wide,
exhaust gas pops the cap off the screen vent assembly
opening indicating a problem with the regulator. If the cap
pops off, refer to the shutdown and to the body area
maintenance procedures to inspect the disk assembly and
seat ring.

If the disk assembly and seat ring are not damaged, refer
to the diaphragm and spring case area maintenance
procedures in this section.

The disk assembly and seat ring can be inspected,
removed, and replaced without removing the regulator body
from the line connections. Refer to the body area
maintenance procedures.

Body Area Maintenance Procedures

These procedures are for gaining access to the disk
assembly, seat ring, diaphragm casing O-ring and stem
assembly. All pressure must be released from the
diaphragm casing before the following steps can be
performed.

While using the following procedures, refer to

through for key number locations unless otherwise
directed.

Replacing the Disk Assembly or Seat Ring

1. Toinspect and replace the disk assembly (key 9) or seat
ring (key 2), remove the cap screws (key 3, and

separate the diaphragm casing (key 5) from the body (key
1).

2. Inspect and, if necessary, remove the seat ring (key 2).
If removed, coat the threads of the replacement seat ring
with lubricant (key 38) and torque to 25 foot-pounds (34
NSm).

3. Inspect the disk assembly and, if necessary, remove
the hair pin clip (key 13) that holds the disk assembly (key
9) in place. If replacing the disk assembly is the only
maintenance required, skip to step 16.

;i

RELIEF
INDICATOR
CAP (KEY 49)

Figure 4. Relief Indicator

Replacing the Stem Assembly

If it is necessary to perform maintenance on the stem
assembly, continue with steps 4 through 8 and 15 through
19 for Type 627, 627H, and 627R regulators, or steps 9
through 19 for Type 627M, 627HM, and 627MR regulators.

Perform steps 4 through 8 for Type 627, 627H, and 627R
Regulators only:

4. For Type 627,627H, and 627R regulators|(figure 5),Juse

steps 5 through 8 to remove and replace the stem
assembly.

5. Remove the boost body (key 6), stabilizer (key 7), and
stem guide (key 8) from the diaphragm casing (key 5).
Unhook and remove the stem (key 10) from the diaphragm
casing (key 5).

6. Remove and inspect the diaphragm casing O-ring (key

4, or[11)|and replace it if necessary.

7. Apply lubricant (key 42) to a replacement diaphragm
casing O-ring (key 4 |figure 7 or and install it onto the

boost body (key 6). Skip to step 14.

8. For the Type 627 or 627H regulators, be sure to insert
the pitot tube (tab) into the outlet side of the body (see[figure ]

[7lor[11). Skip to step 14.

Perform steps 9 through 19 for Type 627M, 627HM, and
627MR Regulators only:

9. For Type 627M, 627HM, and 627MR regulators|(figure
[5)Juse steps 10 through 14 to remove and replace the stem
assembly.

10. To remove the blocked throat (key 43), insert a screw
driver blade into the groove provided in the throat and pry
it out of the diaphragm casing (key 5). Inspect and replace
parts as necessary.
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BODY

CAP SCREW
KEY 1)—
LEVER (KEY1) \ (KEY 3)—
(KEY 15) '
E'AASFIH(REAGM HAIR PIN CLIP
STEM O-RING (KEY 13)—,
(KEY 10) — (KEY 4)—, !
| sTEM Y DIsK |
STEMBACKUP | 3 ASSEMBLY |
RINGS UIDE=S "\ (KEY 9T |
(KEY 12) | (KEY®8) ey
|
% | 4 i i i
(1! | s 1 1
———— = \\ II
- A - '.I |I
£ 7 LR i SEAT RING
DIAPHRAGM / BOOST BODY?, PITOT TUBE
CASING (KEY 5) ; SKTEA\'?;'—'ZEF}’/ (KEv6) ——  ANDTABFOR (KEY 2)
STEM O-RING / ( ) TYPE 627 ONLY
(KEY 11)
TYPE 627 AND 627R
‘W4792*
BLOCKED THROAT
BACKUP RINGS
(KEY 45)
BLOCKED THROAT I5,,
(KEY 43) =,
S ",‘-!‘L
-, X i
Ll
i ——= : f,l 8 _

BLOCKED THROAT 1 ¢

O-RINGS (KEY 44) —*'

TYPE 627M AND 627MR
Figure 5. Stem Assemblies

Wa4791*

11. Inspect and, if necessary, replace the blocked throat

ﬁ-rings (key 44, [figure 5)|and backup rings (key 45,

12. Apply lubricant (key 42) to replacement blocked throat
O-rings (key 44) and backup rings (key 45).

13. Apply lubricant (key 42) to the replacement stem
O-ring (key 11) and stem backup rings (key 12) and install
them on the stem (key 10).

14. For assembly, insert the stem (key 10) into the
diaphragm casing (key 5) and hook it on the lever (key
15).

15. Insert parts into the diaphragm casing (key 5) that
were removed in steps 5 and 6 or step 10 (see
16. Install the the disk assembly (key 9), line up the hole

in the disk assembly and stem (key 10) and insert the hair
pin clip (key 13).

17. Position the diaphragm casing plus attached parts in
relation to the body (key 1) so that they are correct for the
application.

18. Secure the diaphragm casing to the body with the cap
screws (key 3, fiéure 55 For an aluminum diaphragm casing
(key 5), torque the cap screws (key 3) to 16 foot-pounds (22
NSm). For ductile iron or steel diaphragm casings, torque
the cap screws (key 3) to 25 foot-pounds (34 NSm).
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19. It may be necessary to reposition the diaphragm
spring case to prevent rain, ice, and foreign debris from
entering the spring case. Refer to the diaphragm and spring
case area maintenance procedures, steps 1, 2, and 21
through 25.

Diaphragm and Spring Case Area
Maintenance Procedures

These procedures are for gaining access to the control
spring, diaphragm assembly, and lever assembly. All spring
pressure must be released from the diaphragm casing
before these steps can be performed.

While using the following procedures, refer to
through |12 [for key number locations unless otherwise
directed.

1. Remove the adjusting screw cap (key 36), loosen the
lock nut, and turn the adjusting screw (key 35)
counterclockwise until all compression is removed from the
control spring (key 32).

2. Remove the spring case cap screws (key 37), the
nameplates, and lift off the spring case (key 29). If changing
the control spring (key 32) or repositioning the spring case
(key 29) is the only maintenance required, install the
replacement control spring or rotate the spring case so itis
correct for the application. Skip to step 21. For diaphragm
area maintenance, continue with step 3.
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PUSHER POST
(KEY 19) —
\
II
1
Y RELIEF VALVE
! O-RING (KEY 28)
1 (!

| i
L y

o, —

———————

RELIEF SEAL /

RETAINER (KEY 47) — DIAPHRAGM

KEY 23
DIAPHRAGM CONNECTOR / ( )

ASSEMBLY (KEY 21)
‘W4668*

i DIAPHRAGM
HEAD (KEY 24)

DIAPHRAGM CONNECTOR NUT
™ (KEY 22)

UPPER SPRING SEAT — GUIDE RETAINER

(KEY 33) —, | O-RING (KEY 48)
1 | GUIDE RETAINER
\ | (KEY 26)
L] |
@t ¢ :
LT N

'— RELIEF VALVE SPRING
(KEY 27)
— LOWER SPRING
SEAT (KEY 31)

TYPE 627, 627R, 627M, OR 627MR

DIAPHRAGM
LIMITER
DIAPHRAGM (KEY 50) =,
DIAPHRAGM ’
LIMITER O-RING
(KEY 23)ﬂ\ (KEY 51)
PUSHER POST DIAPHRAGM HEAD
(KEY 19)_| CAP SCREW. \
(KEY 46)
)
A~
._
ﬁgg?ER _.,' L DIAPHRAGM
O-RING HEAD
W5433-1% (KEY 52) (KEY 24)
TYPE 627H OR 627HM

Figure 6. Diaphragm Assembly

3. Remove the diaphragm limiter and O-ring (keys 50 and
51, on the Type 627H or 627HM only). Remove the
diaphragm assembly by tilting it so that the pusher post (key
19) slips off the lever (key 15).

4. Ifitis necessary to replace the lever assembly, remove
the lever cap screws (key 18).

5. Install the replacement lever (key 15) into the lever
retainer (key 16) by inserting the lever pin (key 17). Secure
the lever assembly into the diaphragm casing with the cap
screws (key 18) and torque the cap screws to 7 foot-pounds
(9 NSm).

If it is necessary to perform maintenance on the diaphragm
assembly, continue with steps 6 through 11 and step 20 for
Type 627, 627H, 627M, and 627HM regulators, or steps 12
through 19 for Type 627R and 627MR regulators.

Perform steps 6 through 11 for Type 627, 627H, 627M,
and 627HM Regulators only:

6 For Type 627, 627H, 627M, and 627HM regulators
(figures 5[&6)| use steps 7 through 11 to disassemble and
reassemble the diaphragm assembly.

7. Remove the diaphragm head cap screw (key 46), lower
spring seat (key 31, Type 627 or 627M only), and diaphragm
head (key 24). On the Type 627H or 627HM, remove the
diaphragm cap screw O-rings (key 52). Separate the
diaphragm (key 23) from the pusher post (key 19).

8. Install the diaphragm (key 23), in reverse order in step
7, on the pusher post (key 19), insert and finger tighten the
diaphragm head cap screw (key 46).

9. Hook the pusher post onthe lever (key 15), then turn the
diaphragm (key 23) to match the holes in the diaphragm
with the holes in the spring casing.

10. Unhook the pusher post from the lever and torque the
diaphragm head cap screw (key 46) to 7 foot-pounds (9
NSm) for the Type 627 or 627M. On the Type 627H or
627HM torque the diaphragm head cap screw to 14
foot-pounds (18 NSm).

11. Hook the pusher post on the lever (key 15) and check
the hole alignment. If necessary, loosen the cap screw (key
46) and reposition the diaphragm (key 23) on the pusher
post (key 19). Retorque the screw (see step 10). Skip to
step 20.

11



627 Series

Perform steps 12 through 19 for Type 627R and 627MR
Regulators only:

12. For Type 627R and 627MR regulators|(figure 6)} use

steps 13 through 19 to disassemble and reassemble the
diaphragm assembly:

13. Remove the guide retainer (key 26) and separate the
diaphragm parts. Refer toffigure 6for the sequence of parts.
14. To remove the diaphragm (key 23), remove the
diaphragm connector nut (key 22) and lift off the diaphragm
head (key 24) and diaphragm (key 23) from the connector

assembly (key 21). Do not attempt to disassemble the
connector assembly (key 21).

15. Position the replacement diaphragm (key 23) on the
connector assembly (key 21), install the diaphragm head
(key 24) and connector nut (key 22), then torque to 17
foot-pounds (32 NSm).

16. If necessary, replace the guide retainer O-ring (key 48)
and, set the guide retainer (key 26) aside, ready for
assembly.

17. On the pusher post (key 19) install the relief seal
O-ring (key 28) and lubricate (key 42). Also, install the relief
seal retainer (key 47), diaphragm connector assembly (key
21, with attached parts) relief spring (key 27), upper relief
spring seat (key 33), and guide retainer (key 26). Torque the
guide retainer (key 26) to 3 foot-pounds (4 NSm).

18. Hook the pusher post (with attached parts) on the lever
(key 15) to check the alignment of the holes in the
diaphragm with the holes in the spring casing. If the holes
do not line up, unhook the pusher post from the lever, hold
the pusher post, and rotate the diaphragm to the correct
position.

19. Install the lower spring seat (key 31) over the relief
spring so it rests flat on the connector nut (key 22).

20. Insert the diaphragm assembly into the diaphragm
casing (key 5) and hook the pusher post on the lever (key
15).

21. Install the control spring (key 32) and upper spring
seat (key 33), and apply lubricant (key 38) to the upper
spring seat (key 33).

22. Install the spring case (key 29) so that the screened
vent assembly (key 30) is in the correct position for the
application. Place the nameplates (key 39) over the screw
holes, insert the spring case cap screws (key 37), and finger
tighten.

23. Screw in the adjustment screw to put slack into the
diaphragm (key 23).
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24. Using a crisscross pattern, finish tightening the
spring case cap screws (key 37) to 7 foot-pounds (9
NSm) of torque.

25. If necessary, refer to the installation and/or the startup
and adjustment procedures.

26. Install the adjusting screw cap (key 34) after regulator
adjustment.

Parts Ordering

When corresponding with your Fisher sales office or sales
representative about this regulator, always reference the

pe number which is found on the nameplate (key 39,
faures Tlthrough 12}

When ordering replacement parts, reference the key
number of each needed part as found in the following parts
list.

Parts List

Key Description Part Number

Type 627 Parts Kit with aluminum/nitrile trim

(includes keys 4, 9, 11, 12, and 23) R627 X000A12

Type 627 Parts Kit with stainless steel/nitrile trim
(includes keys 4, 9, 11, 12, and 23) R627 X000S12
Type 627R Parts Kit with aluminum/nitrile trim
(includes keys 4, 9, 11, 12, 23, 28, and 48) R627R X00A12
Type 627R Parts Kit with stainless steel/nitrile trim
(includes keys 4, 9, 11, 12, 23, 28, and 48) R627R X00S12
1 Body
Ductile iron
1000 psig (69 bar) max inlet pressure
3/4-inch NPT size
1-inch NPT size
2-inch NPT size
Steel
2000 psig (138 bar) max inlet pressure
3/4-inch NPT size
1-inch NPT size
2-inch NPT size
Steel, raised face flanged, ANSI Class 600
1480 psig (102 bar) max inlet pressure

30B3046 X012
30B3048 X012
30B3096 X012

30B3050 X012
30B3051 X012
30B7452 X012

1-inch size 40B6754 X012
2-inch size 40B6756 X012
2*  Seatring
Aluminum

0R0441 09022
1A9367 09012
009912 09012
0B0420 09012
0B0422 09012
1A9288 09012

3/32-inch (2.4 mm) port diameter
1/8-inch (3.2 mm) port diameter
3/16-inch (4.8 mm) port diameter
1/4-inch (6.4 mm) port diameter
3/8-inch (9.5 mm) port diameter
1/2-inch (12.7 mm) port diameter

*Recommended spare part.



627 Series

Key

o

3

4*

39

38
33
30
3l

24

23
46
1S
15
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Description

Seat ring (Cont.)

303 Stainless steel
3/32-inch (2.4 mm) port diameter
1/8-inch (3.2 mm) port diameter
3/16-inch (4.8 mm) port diameter
1/4-inch (6.4 mm) port diameter
3/8-inch (9.5 mm) port diameter
1/2-inch (12.7 mm) port diameter
316 Stainless steel, NACE()
construction only
3/32-inch (2.4 mm) port diameter
1/8-inch (3.2 mm) port diameter
3/16-inch (4.8 mm) port diameter
1/4-inch (6.4 mm) port diameter
3/8-inch (9.5 mm) port diameter
1/2-inch (12.7 mm) port diameter

Cap Screw (not shown), (2 req d)

Type 627 and 627R w/aluminum
diaphragm case, pl steel

All Types w/ductile iron
diaphragm case, pl steel
or steel diaphragm case, pl steel

627R only), nitrile

*Recommended spare part.
1. National Association of Corrosion Engineers (NACE) standard MR-01-75.
2. Trademark of E. |. du Pont De Nemours co.
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Figure 7. Type 627 Regulator Components

Diaphragm Case O-Ring (Type 627, 627H, or

Part Number

O0R0441 35032
1A9367 35032
009912 35032
0B0420 35032
0B0422 35032
1A9288 35032

0R0441 X0012
1A9367 X0022
009912 X0012
0B0420 X0012
0B0422 X0012
1A9288 X0012

18A1087 X012

1C4038 24052
1C4030 24052

17A2325 X022

Key

Description

Diaphragm Case
For Type 627 or 627R
Aluminum wj/o 1/8-inch gauge tap
Aluminum with 1/8-inch gauge tap for
Type 627 only
Ductile iron w/o 1/8-inch gauge tap
Ductile iron with 1/8-inch gauge tap
for Type 627 only
Steel
For Type 627M or 627MR
Ductile iron
Steel
For Type 627H
Steel
For Type 627HM
Steel
Boost Body (not for Type 627M, 627HM,
or 627MR), Delrin(®
For Type 627 or 627H
For Type 627R
Stabilizer (for Type 627, 627H, & 627R
only), nitrile
Stem Guide (for Type 627, 627H, & 627R
only), powdered metal

Part Number

40B3084 X012

11B5380 X012
30B3053 X012

31B0641 X012
30B3104 X012

39A5987 X012
30B8734 X012

30B3104 X012

30B8734 X012

30B3056 X012

30B3057 X012

10B3060 X012

20B3061 X012

13
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Figure 8. Type 627R Regulator Components
Key Description Part Number Key Description Part Number
9*  Disk Assembly (for all port diameters) 19 Pusher Post, aluminum

11*
12

13
14
15
16

14

Aluminum holder and nitrile disk
303 Stainless steel holder and nitrile disk
Aluminum holder and nylon disk
303 Stainless steel holder and nylon disk
NACE construction only
Aluminum holder and nitrile disk
316 Stainless steel holder and nitrile disk
Aluminum holder and nylon disk
316 Stainless steel holder and nylon disk
Stem
303 stainless steel
316 stainless steel (NACE)
Stem O-Ring, nitrile
Stem Backup Ring, TFE (2 req d)

Hair Pin Clip, stainless steel
Drive Pin, zn pl steel

Lever, zn pl steel

Lever Retainer, zn pl steel

Lever Pin
Stainless steel
316 stainless steel (NACE)
Lever Cap Screw (2 req d)
Plated steel
316 stainless steel (NACE)

1C4248 X0212
1C4248 X0202
1C4248 X00A2
1C4248 X0062

1C4248 X0212
1C4248 X0252
1C4248 X00A2
1C4248 X0262

10B3059 X012
10B3059 X022
1D6875 06992
1K7868 06992

10B3058 X012
1A9532 28982
20B3063 X012
30B3097 X012

10B3083 X012

10B3083 X022

10B7454 X012
10B7454 X022

For Type 627 or 627M

For Type 627R or 627MR

For Type 627H or 627HM
(416 stainless steel)

21 Diaphragm Connector (for Type 627R

or 627MR only), stainless steel

22 Diaphragm Connector Nut (for Type

627R or 627MR only), stainless steel

23*  Diaphragm, nitrile

For Type 627 or 627M w/aluminum or

ductile iron diaphragm case
For Type 627 or 627M w/steel
diaphragm case

For Type 627R or 627MR w/aluminum or

ductile iron diaphragm case

For Type 627R or 627MR w/steel
diaphragm case

For Type 627H or 627HM w/steel
diaphragm case (diaphragm is
neoprene with nylon fabric)

24 Diaphragm Head, zn pl steel

For Type 627 or 627M

For Type 627R or 627MR

For Type 627H or 627HM
(416 stainless steel)

*Recommended spare parts.

10B3098 X012
10B3098 X022

10B3098 X032

10B6758 X012

10B7449 X012

10B3069 X012

10B8735 X012

10B3068 X012

10B8736 X012

12B0178 X012

1D6664 28982
10B3071 X012

12B0175 X012
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Figure 9. Type 627M Regulator Components

Key Description Part Number Key Description Part Number
25 Relief Spring Seat (for Type 627R or 32 Control Spring, pl steel
627MR only), steel 10B7446 X012 5 to 20 psig range (0.34 to 1.4 bar),
yellow color code 10B3076 X012
26 Guide Retainer (for Type 627R or 15 to 40 psig range (1.0 to 2.8 bar),
627MR only), stainless steel 10B7450 X012 green color code 10B3077 X012
27 Relief Spring (for Type 627R or 627MR 35 to 80 psig range (2.4 to 5.5 bar),
only), pl steel 10B6757 X012 blue color code 10B3078 X012
28*  Relief Seal O-Ring (for Type 627R or 70 to 150 psig range (4.8 to 10.3 bar),
627MR only), nitrile 1J1085 06992 red color code 10B3079 X012
29 Spring Case 140 to 250 psig range (9.6 to 17.2 bar),
For Type 627 or 627R blue color code, used in a
Aluminum 40B3086 X012 Type 627H or 627HM 10B3078 X012
Ductile iron 30B3055 X012 240 to 500 psig range (16.5 to 34.5 bar),
Steel 30B3102 X012 red color code, used in a
For Type 627M or 627MR Type 627H or 627HM 10B3079 X012
Ductile iron 30B3055 X012 33 Upper Spring Seat, pl steel 1D6671 25072
Steel 30B3102 X012
For Type 627H or 627HM 34 Locknut, zn pl steel 1D6677 28982
Steel 30B3102 X012 35 Adjusting Screw, pl steel
For Type 627 or 627M 10B3081 X012
30 Screened Vent Assembly, plastic 10B3093 X012 For Type 627H or 627HM 10B3081 X012
31 Lower Spring Seat, zn pl steel For Type 627R or 627MR 10B3080 X012
For Type 627 or 627M 1D6666 25072 36 Adjusting Screw Cap, plastic 20B3082 X012
For Type 627R or 627MR 20B3073 X012

*Recommended spare part.

15
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Figure 10. Type 627MR Regulator Components
Key Description Part Number Key Description Part Number
37 Spring Case Cap Screw, pl steel (8 43 Blocked Throat (for Type 627M, 627HM or
req d) For aluminum or ductile iron 627MR only), stainless steel 10B3085 X012
diaphragm case 1A3917 24052
For steel diaphragm case 10B8737 X012 44 Blocked Throat O-Ring (for Type 627M,
Type 627H or 627HM, steel 627HM, or 627MR only), nitrile (2 req d) 1E2643 06992
diaphragm case 1A3464 24052 45 Blocked Throat Backup Ring (for Type 627M,
627HM, or 627MR only), TFE (2 req d) 10B3106 X012
38*  Lubriplate Mag-1®), Lubricant, 0.9 46  Diaphragm Head Cap Screw, steel
pound can. Not furnished with regulator 1M1100 X0012 For Type 627 or 627M 1K9207 24052
39 Nameplate For Type 627H or 627HM 1C3791 24052
For aluminum and ductile iron spring cases 47 Relief Seal Retainer (for Type 627R or
Aluminum 627MR only), stainless steel 10B7445 X012
Number 1 10B3679 X032
Number 2 10B3679 X022 48*  Guide Retainer O-Ring (for Type 627R
For Type 627H, 627HM and steel spring cases or 627MR only), nitrile 1D6825 06992
Stainless steel 49 Relief Indicator (for Type 627R or
Number 1 11B6572 X022 627MR only), rubber (not shown) 30B3100 X012
Number 2 11B6572 X032 50 Diaphragm Limiter 22B0176 X012
42*  Dow Corning 33®), Lubricant, 51*  Diaphragm Limiter O-Ring 1K8776 06992
Not furnished with regulator T13078 T0012 52*  Pusher Post O-Ring (2 Req d) 1C8538 06992

*Recommended spare part.
3. Trademark of Fiske Brothers Refining Co.
4. Trademark of Tretolite Division of Petrolite Corp.
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Figure 11. Type 627H Regulator Components
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Figure 12. Type 627HM Regulator Components

While this information is presented in good faith and believed to be accurate, or any other matter with respect to the products, nor as a recommendation to
Fisher Controls does not guarantee satisfactory results from reliance upon such  use any product or process in conflict with any patent. Fisher Controls reserves
information. Nothing contained herein is to be construed as a warranty or guar- the right, without notice, to alter or improve the designs or specifications of the
antee, express or implied, regarding the performance, merchantability, fitness products described herein.

h . For information, contact Fisher Controls:
Fisher Controls Marshalltown, lowa 50158 USA Sao Paulo 05424 Brazil
Rochester, Kent, England ME2 2EZ Singapore 2158

Printed in U.S.A.




Instruction Manual
Form 5469

67CF Series

67CF Series Filter Regulators

Introduction

Scope of Manual

This manual provides instructions and parts lists for
67CF Series filter regulators. Instructions and parts
lists for other equipment mentioned in this instruction
manual, as well as for other 67 Series regulators, are
found in separate manuals.

Product Description

The 67CF Series direct-operated regulators are
equipped with a filter for removing particles from the
supply gas. They are typically used to provide con-
stantly controlled, reduced pressures to pneumatic
and electropneumatic controllers and other instru-
ments. These are suitable for most air or gas applica-
tions. Other applications include providing reduced
pressures to air chucks, air jets, and spray guns.

The Type 67CFR regulator has an integral low-capacity
internal relief valve. A downstream pressure increase
above the outlet pressure setting moves the diaphragm
assembly off the soft seat, venting the excess pressure
through a hole or vent in the spring case.

Specifications

Some general 67CF Series ratings and other

[specifications|are given on page 2. A label on the

spring case gives the control spring range for a given
regulator as it comes from the factory.

Installation

Note

If the regulator is shipped mounted on
another unit, install that unit according
to the appropriate instruction manual.

w7412

Figure 1. Typical Type 67CF Filter Regulator with Optional Gauge

Personal injury, property damage, equip-
ment damage, or leakage due to escaping
gas or bursting of pressure-containing
parts may result if this regulator is over-
pressured or is installed where service
conditions could exceed the limits given
in the Bpecifications, pr where conditions
exceed any ratings of the adjacent piping
or piping connections. To avoid such
injury or damage, provide pressure-
relieving or pressure-limiting devices (as
required by the appropriate code, regula-
tion, or standard) to prevent service
conditions from exceeding those limits.
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Specifications

Body Size, Inlet and Outlets Connection Style
1/4-inch NPT screwed

Maximum Inlet Pressure (Body Rating) ®
250 psig (17,2 bar)

Outlet Pressure Ranges

OUTLET PRESSURE CONTROL SPRING IZ-)ATA‘
RANGES, PSIG (bar)| fart Number | Color | V!re Diameter,
Inch (mm)
0to 20 (Oto 1,4) | T14130T0012 |green stripe| 0.135 (3,43)
0to35 (0to2,4) |T14059T0012|  silver 0.156 (3,96)
0to 60 (Oto4,1) |T14058T0012 | blue stripe | 0.170 (4,32)
0to 125 (0t0 8,6) | T14060T0012| red stripe | 0.207 (5,26)

Maximum Emergency Outlet Pressure @
50 psi (3,4 bar) over outlet pressure setting

Wide-Open Flow Coefficients

MainValve: C11.7;C,0.36; C,:32.2

Internal Relief Valve: Cg: 1.45;C :0.045; C,:32.8
Pressure Registration

Internal

Accuracy
Inlet Sensitivity: Less than 0.2 psig (0,014 bar)
change in outlet pressure for every 25 psig
(1,72 bar) change in inlet pressure
Repeatability: 0.1 psig (0,0069 bar)@®
Air Consumption: testing repeatedly shows
no discernible leakage

Regulator Temperature Capabilities
With Nitrile (NBR): -40° to 180°F (-40° to 82°C)
With Fluoroelastomer (FKM):
0° to 300°F (-18° to 149°C)
With Silicone (VMQ) ©: -60° to 180°F (-51° to 82°C)
Drain Valve and Spring Case Vent Location
Aligned with inlet, other positions optional

Type 67CFR Internal Relief Performance
Low capacity for minor seat leakage only; other
overpressure protection must be provided if inlet
pressure can exceed the maximum pressure rating
of downstream equipment or exceeds maximum
outlet pressure rating of the Type 67CFR

Filter Capabilities
Free Area: 12 times pipe area
Micron Rating:
Cellulose Element: 40 microns
Glass Fiber Element: 10 microns
Stainless Steel Element: 40 microns

Approximate Unit Weight
1 pound (0,5 kg)

Options

» Handwheel adjusting screw

* NACE (MR0175) compliant construction

* Ammonia service construction

« Panel mount (includes spring case with 1/4-inch
vent, handwheel, and panel mounting nut)

* Closing cap (available on spring case with
1/4-inch NPT vent)

» Aluminum or stainless steel drain valve

 Fluoroelastomer (FKM) elastomers for high
temperatures and/or corrosive chemicals

* Silicone (VMQ) elastomers for cold temperatures

» Triple scale oultet pressure gauge
(brass or stainless steel)

« Stainless steel stem on the valve plug

* Fixed bleed restriction mounted in the side outlet

* Tire valve in second outlet

* Pipe plug in second outlet

1. The pressure/temperature limits in this bulletin and any applicable standard or code limitation should not be exceeded.
2. Repeatability is the measure of the regulator's ability to return to setpoint consistently when traveling from steady state to transient to steady state.

3. Silicone is not compatible with hydrocarbon gas.

The internal relief valve of the Type 67CFR
regulator does not provide full overpres-
sure protection. The internal relief valve is
designed for minor seat leakage only. If
maximum inlet pressure to the Type
67CFR exceeds maximum pressure
ratings of the downstream equipment or
exceeds maximum allowable outlet
pressure of the Type 67CFR, additional
overpressure protection is required.

1. Regulator operation within ratings does not
preclude the possibility of damage from debris in the
lines or from external sources. Regulators should be
inspected for damage periodically and after any
overpressure condition.

2. Only personnel qualified through training and
experience should install, operate, and maintain a
regulator. Make sure that there is no damage to or
foreign material in the regulator. Also ensure that all
tubing and piping is free of debris.
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3. Install the regulator so that flow is from the IN to
the OUT connection as marked on the regulator body.

4. For best drainage, orient the drain valve (key 2) to
the lowest possible point on the dripwell (key 5). This
orientation may be improved by rotating the dripwell
with respect to the body (key 1).

A regulator may vent some gas to the
atmosphere. In hazardous or flammable
gas service, vented gas may accumulate
and cause personal injury, death, or
property damage due to fire or explosion.
Vent a regulator in hazardous gas service
to a remote, safe location away from air
intakes or any hazardous area. The vent
line or stack opening must be protected
against condensation or clogging.

5. A clogged spring case vent hole may cause the
regulator to function improperly. To keep this vent hole
from being plugged (and to keep the spring case from
collecting moisture, corrosive chemicals, or other
foreign material) orient the vent to the lowest possible
point on the spring case or otherwise protect it.

Inspect the vent hole regularly to make sure it is not
plugged. Spring case vent hole orientation may be
changed by rotating the spring case with respect to
the body. A 1/4-inch NPT spring case vent may be
remotely vented by installing obstruction-free tubing or
piping into the vent. Protect the remote vent by
installing a screened vent cap on the remote end of
the vent pipe.

6. For use in regulator shutdown, install upstream
block and vent valves and downstream block and vent
valves (if required), or provide some other suitable
means of properly venting the regulator inlet and
outlet pressures. Install a pressure gauge to monitor
instruments on startup.

7. Apply a good grade of pipe compound to the male
pipe threads before making connections, making sure
not to get the pipe compound inside the regulator.

8. Install tubing fitting or piping into the 1/4-inch NPT
inlet connection on the body (key 1) and into the
1/4-inch NPT body outlet connection.

9. The second 1/4-inch NPT outlet can be used for a
gauge or other use. If not used, it must be plugged.

Installing a 67CF Series Regulator in an
Existing Installation

When installing a 67CF Series regulator in an existing
installation, it may be necessary to use spacers

(key 34, to adapt the installation. If the
mounting bolts are too long, place a spacer on the bolt
(see[figure 6). To be sure the regulator is secure, the
bolts should have at least two full threads of
engagement.

Startup and Adjustment
Key numbers are referenced in[figure 2|

1. With proper installation completed and down-
stream equipment properly adjusted, slowly open the
upstream and downstream shutoff valve (when used)
while using pressure gauges to monitor pressure.

To avoid personal injury, property
damage, or equipment damage caused
by bursting of pressure containing parts
or explosion of accumulated gas, never
adjust the control spring to produce an
outlet pressure higher than the upper
limit of the outlet pressure range for that
particular spring. If the desired outlet
pressure is not within the range of the
control spring, install a spring of the
proper range according to the dia-
phragm parts maintenance procedure.

2. If outlet pressure adjustment is necessary,
monitor outlet pressure with a gauge during the
adjustment procedure. The regulator is adjusted by
loosening the locknut (key 19), if used, and turning the
adjusting screw or handwheel (key 18) clockwise to
increase or counterclockwise to decrease the outlet
pressure setting. Retighten the locknut to maintain the
adjustment position.

Shutdown

First, close the nearest upstream block valve and then
close the nearest downstream block valve (when
used). Next, open the downstream vent valve. Since
the regulator remains open in response to the



67CF Series

decreasing downstream pressure, pressure between
the closed block valves will be released through the
open vent valve.

Maintenance

Regulator parts are subject to normal wear and must
be inspected and replaced as necessary. The
frequency of inspection and replacement of parts
depends on the severity of service conditions and
upon applicable codes and government regulations.
Open the drain valve (key 2) regularly to empty
accumulated liquid from the dripwell (key 5).

Note

If sufficient clearance exists, the body
(key 1) may remain mounted on other
equipment or in a line or panel during
maintenance unless the entire regulator
will be replaced.

To avoid personal injury, property
damage, or equipment damage caused
by sudden release of pressure or explo-
sion of accumulated gas, do not attempt
any maintenance or disassembly with-
out first isolating the regulator from
system pressure and relieving all
internal pressure from the regulator.

Filter Element and Trim Maintenance
Key numbers are referenced in figuresand Bl

1. Remove four dripwell screws (key 3) from the
dripwell (key 5) and separate the dripwell and O-ring
(key 4) from the body (key 1). The filter retainer (key
9), filter element (key 6), and gasket (key 26) may
come off with dripwell. If not, remove these parts.

2. Inspect the removed parts for damage and debris.
Replace any damaged parts. If a replacement is not
available, the filter element may be cleaned.

3. To remove the valve cartridge assembly, grasp the
end of cartridge and pull it straight out of body (key 1).
Replace with new cartridge assembly. The cartridge

assembly may be disassembled and parts may be
cleaned or replaced. If the soft seat (key 15) was
removed, make sure it is properly snapped into place
before installing the valve cartridge assembly.

4. Apply lubricant to the O-ring (key 14), then align
cartridge key to keyway in body and insert. Reinstall
the gasket (key 26), filter (key 6), and filter retainer
(key 9). Reinstall the O-ring (key 4), secure the
dripwell with screws (key 3), and torque to 24 to
36 inch-pounds (2,7 to 4,1 N"'m).

Diaphragm Maintenance

Key numbers are referenced in figure 2

1. Back out the adjusting screw or handwheel (key 18)
until compression is removed from the spring (key 17).

2. Remove the six spring case screws (key 3) to
separate the spring case (key 7) from the body (key 1).
Remove the upper spring seat (key 20) and spring
(key 17).

3. Remove the diaphragm assembly (key 16), inspect
the diaphragm, and replace the assembly, if necessary.

4. Place the diaphragm assembly (key 16) on the
body (key 1) as shown in figure 4. Push down on the
diaphragm assembly to make sure the valve plug
(key 11) strokes smoothly and approximately
1/16-inch (2 mm).

Note

In step 5, if installing a control spring of
a different range, be sure to delete the
spring range originally appearing on the
label and indicate the new spring range.

5. Stack the control spring (key 17) and upper spring
seat (key 20) onto the diaphragm assembly (key 16).

6. Install the spring case (key 7) on the body (key 1)
with the vent oriented to prevent clogging or entrance
of moisture. Install the six spring case screws (key 3)
using a crisscross pattern and torque to 24 to 36 inch-
pounds (3 to 4 Nem).

7. When all maintenance is complete, refer to the
Startup and Adjustment section to put the regulator
back into operation and adjust the pressure setting.
Tighten the locknut (key 19) if used, and install the
closing cap if used.
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Parts Ordering

When corresponding with the Fisher Sales Office or
Sales Representative about this regulator, include the
type number and all other pertinent information printed
on the label. Specify the eleven-character part number
when ordering new parts from the following parts list.

Parts List
Key Description
Parts Kit

40

6w

9
1002

116:2

Includes valve cartridge assembly (contains
keys 10, 11, 12, 13, 14, and 15), diaphragm

assembly (key 16), filter element (key 6), filter

gasket (key 26), and four screws (key 3)

Type 67CF (without relief)
Brass stem with nitrile plug
Aluminum stem with nitrile plug (NACE)

Type 67CFR (with relief)
Brass stem with nitrile plug
Aluminum stem with nitrile plug (NACE)

Valve Cartridge Assembly Only
Brass stem
With nitrile plug
With fluoroelastomer plug
Aluminum stem
with nitrile plug
with nitrile plug (NACE)

Body, Aluminum
Drain Valve
Brass
Aluminum
Stainless steel

Flange Screw
Standard spring case and spring case
with 1/4-inch NPT vent (10 required)
For wire seal
Flange Screw (9 required)
Flange Screw (1 required)
O-Ring
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)
Dripwell
Filter Element
Cellulose (40 microns) (standard)
Glass fiber (10 microns)
Stainless steel (40 microns)
Spring Case, Aluminum
Drilled hole vent (standard)
1/4-inch NPT vent
Filter Retainer
Valve Cartridge
Valve Plug
Brass stem, nitrile (NBR) plug

Aluminum stem, fluoroelastomer (FKM) plug

Aluminum stem, nitrile (NBR) plug

1. Recommended Spare Part

2. Valve cartridge assembly includes keys 10, 11, 12, 13, 14, and 15.

Part Number

R67CFX00012
R67CFX00N12

R67CFRX0012
R67CFRXON12

T14121T0012
T14121T0022

T14121T0042
T14121T0052

T80432T0012

1K418918992
1K4189000B2
AH3946X0012

T13526T0012

T13526T0012
14B3987X012

T14057T0012
T14057T0022
T14057T0032

T21040T0012

1F257706992
17A1457X012
15A5967X012

T14070T0012
T14070T0022

T14052T0012
T80434T0012

T14053T0012
T14053T0022
T14053T0032

Key

120.2

13@2
1462

1502

160

17

18

19
20
22

23

24
260

31
32
33
34
35

Description

Valve Spring
Stainless steel
Inconel (NACE)

Valve Retainer
O-Ring
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)
Soft Seat
Nitrile (NBR)
Fluoroelastomer (FKM)
Diaphragm Assembly
67CF (without relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Type 67CFR (with relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)

Spring

Part Number

T14105T0012
T14116T0012

T14071T0012

T14063T0012
T14063T0022
T14063T0032

T14055T0012
T14055T0022

T14119T0022
T14119T0042

T14119T0012
T14119T0032
T14119T0052

Types 67CF and 67CFR, Plated steel (standard)

0 to 20 psig (0 to 1,4 bar), Green stripe
0 to 35 psig (0 to 2,4 bar), Silver

0 to 60 psig (0 to 4,1 bar), Blue stripe
0 to 125 psig (0 to 8,6 bar), Red stripe

Type 67CFR (NACE), Inconel (NACE)
0 to 35 psig (0 to 2,4 bar), Silver stripe
0 to 60 psig (0 to 4,1 bar), Blue
0 to 125 psig (O to 8,6 bar), Red

Adjusting Screw

For standard spring case
Square head (standard)

Handwheel
Wire seal (not shown)

For spring case with 1/4-inch NPT vent
Square head for closing cap
Handwheel

Locknut
Upper Spring Seat
Pressure Gauge

Brass
0 to 30 psig/0 to 2 bar/0 to 0,2 MPa
0 to 60 psig/0 to 4 bar/0 to 0,4 MPa
0 to 160 psig/0 to 11 bar/0 to 1,1 MPa

Stainless Steel
0 to 30 psig/0 to 2 bar/0 to 0,2 MPa
0 to 60 psig/0 to 4 bar/0 to 0,4 MPa
0 to 160 psig/0 to 11 bar/0 to 1,1 MPa

1/4-Inch Pipe Plug

Socket head, steel

Hex head, stainless steel

Tire Valve
Filter Gasket
Nitrile (NBR)
Fluoroelastomer (FKM)
Panel Mounting Nut
Wire Seal (not shown)
Closing Cap
Spacer
Mounting adaptor plate for Fisher
2500 Series Controler

T14130T0012
T14059T0012
T14058T0012
T14060T0012

T14113T0012
T14114T0012
T14115T0012

T14061T0012
T14102T0012
T14104T0012

T14101T0012
T14103T0012

1A946324122
1B798525062

11B8579X022
11B8579X032
11B8579X042

11B9639X012
11B9639X022
11B9639X032

1C333528992
1A767535072

1H447099022

T14081T0012
T14081T0022

10B2657X012
1U7581000A2
23B9152X012
T14123T0012

T21043T0012



67CF Series
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STANDARD CONSTRUCTION

VENT POSITION 2

VENT POSITION 1 I: il

(STANDARD) BN\ /‘
Mo M-
INLET OUTLET

VENT POSITION 4 J g '
c
@
m

B2699_C

SPRING CASE VENT POSITIONS

VENT POSITION 3

31 @

20 10

16 26

14 9
11 5

12 2 13

B2696

PANEL MOUNT OPTION
(INCLUDES HANDWHEEL, MOUNTING NUT,
AND 1/4-INCH NPT SPRING CASE VENT)

DRAIN VALVE
POSITION 4

I9NVO
M-

DRAIN VALVE /_@

POSITION 1

(STANDARD) = DRAIN VALVE
5; | POSITION 3
oz \
2% g

INLET s OUTLET
62699_0 DRAIN VALVE
POSITION 2

DRAIN VALVE POSITIONS

Figure 2. 67CF Series Assembly Drawings



67CF Series

SOFT SEAT
(KEY 15)

y PUSHER POST
VALVE CARTRIDGE FORTYPE 67CF
(KEY 10) Y (WITHOUT RELIEF)

S

VALVE PLUG
(KEY 11)

LOWER SPRING

4 A\
RETAINING RING _\ / SEAT
VALVE SPRING J—
orne ; (KEY 12) T DIAPHRAGM
& PLATE
~ < AN

\
=
/ | /\ /,z/
DIAPHRAGM \— PUSHERPOST
B2696 FORTYPE 67CFR
VALVE RETAINER (WITH RELIEF)
(KEY 13)
B2695
Figure 3. Valve Cartridge Assembly Figure 4. Diaphragm Assembly (Key 16)

Figure 5. Optional Closing Cap (Only Available with the 1/4-inch Spring Case Vent)

o) @LL

]

4 SPACER

A |
0.50 0.32
oD
(127) ®12 P
A\ 4
v

SPACER OUTER SPACER WIDTH AND
DIAMETER INNER DIAMETER

B2697

Figure 6. Spacer Diameter and Assembly
(For Installing 67CF Series Regulator in an Existing Installation if the Mounting Bolts are too Long)



67CF Series

Fisher, Fisher-Rosemount, and Managing The Process Better are marks owned by Fisher Controls International, Inc. or Fisher-Rosemount Systems, Inc.
All other marks are the property of their respective owners.

©Fisher Controls International, Inc., 1999; All Rights Reserved

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy, they are not to be construed as warranties or guarantees, express or
implied, regarding the products or services described herein or their use or applicability. We reserve the right to modify or improve the designs or specifications of such products at any time without notice.

For information, contact Fisher Controls:

Marshalltown, lowa 50158 USA *
28320 Gallardon, France FlSHEn
Sao Paulo 05424 Brazil

Singapore 128461
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Printed in U.S.A. ;ov
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Conant Cantrols,Inc

427 Riverside Avenue Medford
MA,02155-4074

Taoll-free: 800-401-4647

Email: sales@conantcontrols.com
Wehsite: http:/iwww.caonantcontrols.com

All Categories > Precision Selector Vaives > Multiport Stack Control Vaives > ltem # CAL4TSLAI0MD

item # CAL4TSLA3010 Multiport Stack Contrel Valves

Multiport Stack Control Valves

Conant Stack Valves offer various combinations of porting arrangements to suit
your requirements for more simplified piping configurations. These units are
compact, require low torque, and eliminate the need for gear sets and other
mechanical arrangements while possessing the capability of handling up to five
separate switching arrangements.

larger image
Specifications
Valve Type Stack Selector
Pipe Thread (inches) 14
Body Material Aluminum
Crillings 4-Way
Pressure Range 0-150 PSI
Options NA
Sleeve Material Teflon®
Rotor Material Stainless Stee!
Standard Handle #300 Lever
Handle Rotation {degrees} 80
Dimension A - Body Diameter
{inches} 2104
fi):‘r:ﬁ:ss)ion B - Body Height 2718
Pimension C {inches) 9/16
Dimension D - Handle Length 312

{inches)

11/20/2008 3:53 PM
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Dimension E - Handle Height
(inches)

Dimension F {inches}
Dimension G - Tap Size
Dimension H {inches}
Dimension ] {inches)

Dimension J {inches)

3/4

11/4
1/4-20THD
13/8
31400 x18
78

LA O DS HTOIRACL LRIV OF HTEITY LIS -8 1CCI0r-Valy . .

11/20/2008 3:53 PM
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Conant Controls,Inc

427 Riverside Avenue,Medford
MA,02155-4974

Toll-free: 800-401-46847

Emaii; sales@conantcontrols.com
Website: hitp://Awww.conantcontrols.com

ltem # CAL4ATSLA3010, Multiport Stack Control Valves

Dimensional Drawing

- &6 TAPSIZE

L

Tof} 11/20/2008 3:5{ PM
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Conant Controls,Inc

427 Riverside Avenue Medford
MA,02155-4974

Toll-free: 800-401-4647

Email: sales@conantcentrols.com
Website: hitp:./Amww.conantcontrols.com

ltem # CALATSLA3010, Multiport Stack Control Valves

Cutaway View

Stainiess Steel Stop Pin

0-Ring Seal

-~ Teflon®* Sleeve

-—— Siainiess Steel Rotor

~-——  Bar Stock Body

O-Ring Seal

11/20/2008 3:50 PM
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CUSTOM CONTROL SENSORS, INC.

6900T & 6900TU INSTALLATION INSTRUCTION

ELECTRICAL —
CONNECTION

_—DIRECT MOUNT
- TEMPERATURE
SENSING PROBE

SPECIAL CONDITIONS FOR SAFE USE:

THE INTEGRAL CABLE SHALL BE SUITABLY
MECHANICALLY PROTECTED AND TERMINATED IN A
SUITABLE JUNCTION OR TERMINAL FACILITY

GENERAL:

a. Observe all Warnings and Cautions contained on the attached
Warning Sticker, the Warning Declaration and the CCS Catalog.

b. Follow all applicable Federal, State Governmental or industry
codes and regulations, pertaining to the use of this device.

MOUNTING:

a. Units may be directly mounted in any position. On a flat surface
using (2) mounting holes provided at the source of the variable
pressure sensed.

WARNING:

COOL ALL SENSING AREAS TO A SAFE TEMPERATURE
PRIOR TO INSTALLATION OR REMOVAL OF THIS DEVICE.
INSURE THAT BOTH TEMPERATURE AND ELECTRICAL
CONNECTIONS ARE DEACTIVATED AND LOCKED OFF IN
THE UNPRESSURIZED AND OPEN CIRCUIT CONDITION ON
ALL ATTACHED CIRCUITS. DO NOT EXCEED NAMEPLATE
LISTED PROOF TEMPERATURE OR ELECTRICAL RATINGS.

b. Units are supplied with male NPT temperature ports suitable for
connection to NPT Thermowells or NPT taper threaded pipe.
Capillary models are provided with an adjustable gland nut for
positioning of the temperature sensing probe.

c. If a Thermowell is used pipe sealing compounds are usually not
required. Pipe joint sealing compound is preferred over Teflon
tape. However, either method of sealing is acceptable with proper
care to avoid introducing sealing material into plumbing.

_— CAPILLARY
A -~ TEMPERATURE
/ SENSING
FREE —~ NI PROBE

% _—SLOT FOR ADJUSTMENT

_—ADJUSTMENT SCREW
— MOUNTING HGLE

S TEMPERATURE

MOUNTING PORT  (GREEN “‘

Q
.
S— ADJ. GLAND NUT
_— TEMPERATURE
-~ MOUNTING PORT
g INCREASE
SET POINT

ELECTRICAL CONNECTIONS:

WARNING: DO NOT MAKE ELECTRICAL CONNECTIONS
WHILE ELECTRICAL POWER IS ON.

a. Electrical conductors are provided within a male conduit
connection. Flexible conduit is recommended.

WIRING DIAGRAMS

GREEN i

RED N.C, RED N.C.1

BROWN C BROWN C1

BLUE N.O. i BLUE  N.OJ

BLACK NLC2 ~

YELLOW CP
VIOLET NO.2 |

b. When making wire connections disconnect electrical power.
Check for multiple circuits.

c¢. Make electrical connections in accordance with the NEC and all
other appropriate codes and regulations. Conduit enclosure shall
be wrenchtight. Keep as much wire as possible for a service loop
to facilitate service, see wiring diagrams.

Adjustment:: (Not applicable if units are factory set)
Temperature settings are externally adjustable.

a. Loosen access cover. Adjust wheel as illustrated.

Clockwise to increase settings.
Counterclockwise to decrease setting:

b. If the electrical circuit cannot be used for testing
disconnect electrical power and use a suitable circuit
tester or light box.

c. Immerse only the temperature sensing probe of the switch in a
suitably agitated fluid, in an approved temperature calibration bath.
Consult the manufacturer of the bath for a suitable fluid for the
temperatures to be encountered. Stabilize the bath at the desired
set point temperature and adjust the adjustment wheel so that unit
just actuates. Verify the set point by decreasing the temperature
below the reset point and slowly increasing the temperature
through the set point.

d. Re-tighten access cover.
e. Reconnect electrical circuit.

f. Return power to unit.

WARNING DECLARATION

If this switch is used to protect equipment or personnel from unsafe pressure or to guard against the hazardous release of contained substances it must be
installed and operated in accordance with applicable codes, regulations and standards. This switch must be used in conjunction with system design(s) or
procedure(s) necessary to mitigate any hazard resulting from its failure. Conform to installation instructions accompanying this switch. Individuals who ignore
this warning may suffer serious or fatal injury and do so at their own risk. Custom Control Sensors is not liable for any misuse, abuse, suitability or adequacy of

user’s application of the switch. Service by qualified personnel only.

10 -1107 (02/2004)




ASCUQ Red-Har' and Red-Hat i’
Solenoid Valves

SELECTION
INSTALLATION/MAINTENANCE
TROUBLESHOOTING

"ASCO Valve Canada


Ascolectric limited


Ascolectric limited
ASCO Valve Canada


HOW TO SELECT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

ASCO Red-Hat and Red Hat 119 solenoid valves for the control
of fuids are available in thousands of varicnies, cach designed to
mect specific requirements. Many features are readily apparent
and easily undeestandable; others are more complex and require
special knowledge o seleet the best valve for your control
application.

For example, selecting a valve too large for the application will
usualty 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:

‘Twa 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
cail. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two onifices
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 onginal 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 o pipe size: orfice 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 cach factor 1s determined by
the application itself, valve size is usuaily the most important.

Valve Sizing
Valve configuration and onfice size, as well as the viscosity,
specitic gravity and iemperature 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 coefliciem (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in ils 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 onfice 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 genearation of solenoid valves, Red-Hat I,
features one-piece epoxy encapsulated solenoids.

pilol-operated versions m which fluid line pressure operaies the
valve. These valves have a pilot and bleed orifice. and are usually
of the diaphragim or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the intet and exhaust ports.

The minimum and maximum pressure ratings for these valves arc
listed in the ASCO catalogue and are shown on the valve
nameplate, Special care must be taken not to excessively oversive
an intemally piloted valve. Pressure drop or flow through the
valve may be insufficient 1o §ift 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 net be
completed, causing the coil to draw excessive current and bum
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 und 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 tternal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
clastomers. The ASCO catalogue spectfies media compatibility
for each valve.

Solenoid Coil Insulation
A coil's worst enemy is heat. Prolonged periods at cxcessive 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 Laboratorics, Inc. 1o
determine safe coil insulation temperatures. Tests are conducted
with coils continuously cnergized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat 11 valves are resistant to thermal degradation; they
dissipate beat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Coil Operating Voltage
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 [1 valves operate satisfactorily on voltage
reductions as much as 14 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

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
occurming at coil energization) and volt-ampere “holding”™ {the
continuous draw following inrush) are given,

The current rating for inrush and holding may be determmed by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criterio
1 Ig]alels’y General purpose; normal atmospheric conditions
2 [[gtalatuld Diripy-parood,
] OQutdoor Dust-tight. rainproof, and sleet (ice) resistant.
) Outdoor Dust-tight. rainproof. and sleet {ice) procf.
4 Indoor Watertight and dust-tight.
4X Indaoor Watertight, dust-tight. and comosion resistant.
& Incoor Dutdoor Submesibte, watertight, dust-tight. and sieet (ice) resistant,
i Indaor Hazardous locations. Suffix to type (Class | and Group A, B, C or ) complete designation
from definitions in National Electrical Code.,
9 indoor Hozardows tocations, combustible dust. Class 1 and Group E, F or G suffixes from National
Blectrical Code.
FINAL TEMP. {°C.) FINAL TEMP. (°C.)
A0 CLASS "H" LIMIT il CLASS "H" LIMIT
(ABETE) 180 (A54°F ) 1RO
186 CLASS "F" LIMIT 80 CLASS "F" LIMIT
(3} i Ci::“SS (A14F) 35
L2667 130 (260°F) 30
120 )
(A ) I ) o
[l His] |
it &0 TEMPERATURE RISE FROM POWER INPUT
Li
a0 o ||
0 TEMPERATURE RISE FROM FOWER INPUT a
e 11 Kl Gy 25 AMBIENT AMBIENT
2 || Ams. AMBIENT AMBIENT 4
CONL CLASS B " kR Fr HT HB HR COIL CLASS Ff B Ft HT HEs HP
TYPICAL| MXX € ] 167 & 105 16, WS TYPICAL| Mé £l G i o 513 AL ey
AC AC
WATT ] - WATT ]
RATING | M-12 oy 154 e 3 1.4 x 28 RATING | MXX n’ 141 = 101 171 A&

INDUSTRIAL TEMPERATURE LIMITATIONS
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENQIDS AND COILS

The typical wat ratings given show the <elaticnship etween diflarent
<lassas of cail insulaticon and the watt ratings to
achigva higher temperature capabilities.
The inforrmation cantained in these tobles applies onty fo
rngr=gxplosianproat corstructions &

% Excoss margin for
higher fluid or
amblent tampearature

e rriecsured by the TResstandes Methoo”

B Armbnent lernperatues are direc iy aclditive 1 coil rise - fuicd termperature is not

4 Only ervailobie o pmites watf ~alirgs. Consult ASCD when required.

&by cregiicatalés in bA-8 aned BALEX sokangid sives

3 Begouse of erxplagionproaf codos Qng soraoe Ferrmorchure irmtahons, the
Mo shed arbients fol specite valves should met e exceadsd  Congul®
“actory concarning oxplosicnprocf appecatons where figher tnar hstad entsicnts
aré ORCLU aroa

INDUSTRIAL TEMPERATURE LIMITATIONS:
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typric ol watt iatings given show the relationship between different
Classes of coil insulation and the wott ratings 1o
achigve higher temperature capabilitias.
The information contained in these tables applies anly 1o
mon gxplosionpoof constructions s

iz Exeoss margin for
higher fluld or
ambient temparalura

i A recsuted by e Resshones Methog”

A ArTENEnIn e preeraunes are olirdac y odclitive b oo rise - flue tempergtuee w ol

A Cniy ounailoble ir limited wob «abings. Consut ASCT whan reouitecd.

A Dnly awaiabsle in WS ondd LKA solenes o sizes

5 Becoyse of explosionproot cooes ona surace erparahure iniohios,
XU IETEd QITigals for specife valves should ret De seceeaod  Congull
T hory sorgemng esploscnprect applicahars whans [ones 1an Tsheed oDt
are Groountersd.




dividing the volt-umpere rating by the voltage:

[nrush = volt-amp intush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush curent. The amp rating can he
determined by dividing the voltage into the DC watt raling;

Amps = watts (DC)
vollage

Solenoid Enclosures
ASCO Red-Hat [f solenoid enclosures have ane-piece molded
epoxy construction with an integral 1/2" N.PT. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat soleneid 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
circuil. Removal of the enclosure can reduce solenoid cfficiency
and expose the mechanism to damage.

For opticnal electrical features such as junction boxces, spade and
serew teominal coils. and DIN-type connections, consult ASCO
catalogue,

Cycling Rate and Estimated Life

When controlling unlubricated air or dry. incrt gas, special con-
struction is wsually 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 forcign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close us possible to the valve inlel.

A striner or filler should always be installed os close
a5 possite to the intet of a solenocid valve.

Pipe joint compound or Teflon tape should be used on
all rcle fittings, but should not be placed on the first
two throads or an fernaie fitings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat 1l Solenoid Valves

Praper installation and maintenance procedures go 2 long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Numepluate daty - voltage, pressure, ete. - should be checked to
ensure compatibitity with system conditions, Check, 1oa. that the
type of solenoid enclosure is compatible with your operating
enviranment,

Some Red-Hat and Red-Hat 1T valves are designed 1o operate in
any mounting position, while others must be oriented in a certain
wity 10 operate properly, Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
pasition w reduce the possibility of loreign matter accunulating
in the core twbe arci. The first Tine of defense against this
ocetrrence., owever, s the installation of a filler or stiainer as
close as possible to the valve inlet.

{nstallation Practices
Fetion 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 cither sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve o 1ts 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 imo which
the pipe is being inserted.

Because the Tetlon tape or pipe joimt compound reduces {riction
and makes twrning casy, there 1s @ fendeney to over torque when
mstalling valves. This puses potential damage (o (he valve body,
especially aluminum or die-cast body valbves,

Inlet and outlet piping must be properiy supported 1o prevent
strain on the valve bady.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the sofenoid leads cannot be pulled from the
coil. [1" vou are not using Mexible condult Tor transition mio the
valve. the supply conduil must he properly supported (o prevent
stress on the solenoid assembly.

A considerable amount of forgign matter can collect in a sysiem,



especially during new construction.  So. always [lush the sysiem
thoroughly before releasing it for normal operation. Clean the
stratners and filters afier the line pressure and electric power have
been shat off, but be sure to open the strainer service cap stowly
to release rapped pressure. A second {lush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normat
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 cavsed by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, cosrosion
from pipes and process vessels. mineral deposits and other solids,
1§ & major cause of solenoid valve tailare. If valve disassembly is
required. always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

it

Two wrenches shou be used when removing or
installing a solenoid - aive., Stress on the valve body cun
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.

Before disassembling the valve, it's always best to have on hand
those parts subject te wear which are most likely o require
replacement. ASCO otfers rebunld ks containing all the internal
parts needed to restore the valve to its like- new condition.

Excepton very old valves, you'll find the rebuiid 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 11, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid 1o the
valve.

Maintenance Tips
Divect-Acting Valves
Always tum off electnical 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 hint-
free cloth. Examine the valve body for foreign material and

After electric power and fluid fing pressure hove been
shut off, the first step in valve disassembly is o remove
the solenoid mechanisrn.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

The solenoid core must move fregly in the core tube and
should be free from signs of binding and excessive wedar.



deposits. Be especially caretud not to scratch the valve seat or disc
during cleaning.

The movable core and cere tube should be examined for signs of
binding and wear. If present. all internal parts should be replaced.
If there is excessive wear 10 the valve hody (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. It 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 hamimer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

Aficr reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly,

Pilor-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acling 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 te be complex. rouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originale outside the vaives 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 cheek out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

* Low or no vollage

* 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 tuhe 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 applicd to the coll 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.

[f 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, it the disc is swollen or cut. or if the corc itself has
been damaged.

A pilot-operated valve might tail 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 digphragm ot 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 1o

* Plugged bleed orifice

» Damaged pilot scat or dise

» Damayged diaphragm or piston

* [nsufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be cavsed 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 systemn pressure

When troubleshooting 4 way valves controlling cylinders, it is
important te follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operalion,

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 Icaking piston cups which allow fluid to exhaust
through the valve
+ Foreign matter in the speed controls
+ Systemn overloading, low line pressure, or undersized hoses
or fittings.
If the problem docs not appear to be in the cylinder, the valve
should be checked.



ASCO offers rebuild kits which contain ol components
needed to make G valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressiwe inJet and exhaust. In some of these valves, restrictive
speed control devices should be instalied in the cylinder
conacchions.

Because faulty cyhnder operation is often caused by the cylinder
itself, it should be checked for:
» Misaligament between the piston rod and connected joad
* 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, ot undersized hoses
or fitings.
If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Prebiem

Possible Couse

Proboble Solution

walve will ot operate
when wlve Qircult s
snergized (direct-
actirg vake)

Low voltage or ng voltage 1o solencid coil

Chack vollage at coil: for most valves, voltlage should e ot least 85 percent
on nameplate rofing.

Burned out coil

See "Coill Fallure” below,

Excessive forgign motter jomming core
in core tube

Clegn vilva; ingtall sirginer ¢lose 1o valve inlat

Binding core of damaged core lube

Replace parts.

Excessive fluid pressure

Reduced pressure 10 valve nomeplate prassuee raling or instal
suitable valve,

Valve will not operate
wihen valve crcuit is
energized {pilg:-
apearated valve)

Some causes and solultions as for dirsct-
acting valve, plus:

Low prassure drop Qordss valve

Vialve might be oversized: replace valve with one having o smclles crifice.
Incregse prassure, if possible.

Ruptuied diapbragm ar piston nng

Reploce damaged parts.

Plugged or restricted pilot onffice

Clean valve and pilot crifice.

Vowe will not close or
shift when valve circuit
is de-energizec (direct-
acting valve)

Cail not de-gnergized

Check slectical control circuit.

Excassive forsign motter jamming core in
core tube

Clean volve: instail shainer closa to volve inlet.

Damaged disc or seot causing intemal
iegkage

Binding core or domaged core lube

Replace with new parts.

Damoged spaing

Replace with new spring. Mever elongate of shorlan spring.

Wahee will ol Ciose o
shift when valve circuit
is de-energized (pilot-

Sarme causes and solutions os tor direct-
acting valve, phus:

Fiugged blged ciifice

Cleon orifice.

operated valve) Damagad piict seat or pilod dise Replacs with new parts,
Camaged diaphragm or piston
Domaged pilot spring Raplace with new spring. Mever elongate or sharten sping.
Ingufficiant pressure diop across the volve volve might be oversized; replace valve with one having Q smhalier crifice.
Incregse prassure, if possicle.
Wire drowing Cirt or foreign matter is iodged on seat Replace valve body or install new valve: instali suitable strainer close 1o
intet of valve,
Cail foilure * Ovenvolicge

Chack vollage at coii; vollage must conform to namepiate rating.

Damaged core of core fubye causing innsh

current fo be driawn continuously

Excessive foraign matter jormming core in core
futye and causing infush current 1o be drawn

conhnucusly

Check for damaged core and core tube. or damagsd spring. Chack for
seale or foreign matter on the caore or inside the core tube, Clean
thoroughly and repiace any damaoaged pards.

Excessive fluid pressure causing inrush
current 10 be drawn continuously

Reduce pressure of instoll suitable valve.

Excessive ambient of fluid temperature

Closs A coils are limited 1o ambient termperatures of 77°F For termpearature
up to 1672 F, use Class F coils; for tamperatures up o 212°F, use Closs H.

Missing solenoid pars

Irstall missing salenoid houging and otiver metal parts o propery install
incorecty assembled metal parts. The housing and other metal parts form
prart of the magnstic circult and are required to provide the impedonce
ngeded 1o limit curant drdre.

Waoisture inside solencid enclosurs

Waterproof the entrance conaduit 1o prevent sniry of moisture. If valve i
mounted outdoors. check 10 see that enclosure is weotherproof ond thot
gaskets are in good condition; use appropnata sealant where reguired. If
gensral-purposs anclosurs is usad in a damp or humid gtmosphere, use
watsright, molded coils

* In Red-Hat Il Explosionproof solenoids, o binding core, high-inpul voltage. or excessive ambient or fluid temperature may couse the sclencid's non-resattable
thermal fuse to open. If this occurs, thea solencid must be replaced.

7
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MODEL YS 3000
CLASS 3000 CARBON STEEL
SCREWED / SOCKET WELD
"Y' STRAINER

DRAWING A 101

r DESCRIPTION MATERIAL
W//////// BODY ASTM A105 N
“"" CAP ASTM A105 N
N GASKET SPIRAL WOUND SS
SCREEN 304SS _1/32 PERF
B TEMPERATURE WORKING
PRESSURE
C F kPa PS.I.
291038 | -201t0 100 20670 3000
v

ALL STRAINERS ARE INDIVIDUALLY HYDROSTATICALLY TESTED TO ANSI B16.5

DIMENSIONS NET
SIZE A B C WEIGHT
mm in. | mm in. | mm in. | mm in. Kag. Lbs
25 1 117 4 5/8 89 312 15 1/2 1.8 4
FEATURES

BODY HAS A MACHINED SEAT TO HOLD SCREEN SECURELY.

CAP HAS A MACHINED SCREEN HOLDER TO ALIGN SCREEN DURING
INSTALLATION AND TO RETAIN SEDIMENT WHEN CAP IS REMOVED.

BODY IS MACHINED TO HOLD CAP GASKET IN A BLOW-OUT PROOF DESIGN.
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Instruction Manual
Form 5204

Type 119

June 1990

Type 119 Control Valve

Introduction

Scope of Manual

This instruction manual provides installation, spring
adjustment, maintenance, and parts information for the
Type 119 control valve.

Description

The Type 119 control valve (figure 1) is used for on-off or
throttling control of noncorrosive or mildly corrosive
liquids and gases. It is designed to meet the low-
pressure liquid and gas application requirements in many
varied industries.

As loading pressure is applied to the Type 119 control

valve diaphragm, the disk holder is pulled off the orifice. -

As loading pressure is reduced, the opposing spring
force moves the disk holder toward the closed position,
resulting in spring-close action should a loss of supply
pressure ocour.

Specifications

Table 1 lists specifications for the Type 119 control valve.
Some of the specifications for a given control valve as
it originally comes from the factory are stamped on a
nameplate (figure 2) located on the spring case flange.

Installation

To avoid personal injury or property
damage caused by controlled process
fluid or bursting of pressure-retaining

|FISHER]

WaTas-]

Figure 1. Type 119 Control Valve

parts, be certain the service conditions do
not exceed the limits shown in table 1.
The leak-off and spring case vents must
be kept open. To avoid danger of fire or
explosion from venting of flammable or
otherwise hazardous fluid into a closed
or poorly vented location, pipe the vents
to a well-ventilated location, away from
any buildings or windows so as not to
create a further hazard.

1. Before installing the valve, be sure the valve body
and associated equipment are free of damage and
foreign material.

2,
s
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Type 119

Specifications

Table 1. Specifications

Maximum Inlet Pressure(!)
150 psig (10,34 bar)

Spring Ranges
See table 2

Maximum Control Pressure to Diaphragm
150 psig (10,34 bar)

Maximum Pressure Drop(")
150 psi (10,34 bar) for all port diameters

Material Temperature Capabilities(!)
With Nitrile Elastomers: —20to 170°F (—29 10 77°C)
With Fluoroelastomers: 0 to 250°F (<1810 121°C)
Note: Not for use with hot water or ammonia.

Flow Direction
Up through the seat ring

Spring Case Vent and Bonnet Leak-Off Connection
1/4-inch NPT female

Approximate Weight
6 pounds (2,72 kg)

1. The prassure and temperature limilations in this manusl, and any applicabln code limilation, should nol be exceaded.

MATERIAL
CODE

nsazy

il MATERIAL ORIFICE
CODE SEAT DISK MATERIAL
AlN Aluminum/Nitrila
S5TIN Stalnless steslNitrile
58TV Stainless steal/Fluoroslastomer

Figure 2. Type 119 Nameplata

2. The control valve can be installed in any positien, but
the normal orientation is with the actuator partion vertical
above the body. Ifinstalling the control valve at an outside

Table 2. Spring Selection

SPRING RANGE SPRING PART SPRING
= NUMBER L it
Psig bar CODE
315 0,21-1,03 10892327022 Red
6-20 0,34-1,38 10751527022 Cadmium
5-35 0,34-2 41 1DBB6E27022 Blue
30-60 207414 10745527142 Green

location, point the spring case and bonnet vents in the
downward direction to protect them from moisture or
foreign materials.

3. Install the valve using accepted piping practices. Make
sure that the valve is oriented so that flow through the
body will match the flow direction arrow on the body.

4. T continuous operation is required during maintenance
and inspection, install a three-valve bypass around the
control valve.
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5. Connectthe control pressure line to the 1/4-inch NPT
connection in the valve body bonnet marked PILOT.

Spring Adjustment

The control valve spring has been selected to meet the
pressure condition requirements of the application as
specified on the order. This pressure condition is stamped
on the actuator nameplate.

The spring has a fixed pressure span over which loading
pressure will stroke the valve. Adjustment of the spring
compression shifts the span so that more or less loading
pressure is required to start travel. Since the span does
not change, there will be a corresponding increase or
decrease in the pressure requirements atthe end of the
valve stroke.

If the control valve has been disassembled or pressure
conditions have changed, the spring may need adjustment
to make the valve travel coincide with the diaphragm
pressure range. Make the adjustment in the following
manner. Key numbers refer to figure 3.

1. Loosen the locknut (key 13) on the spring case.

2. Turn the adjusting screw (key 12) clockwise to
compress the spring (key 16) or counterclockwise to
decrease spring compression. Increased spring
compression results in increased loading pressure
necessary to start travel. Decreased spring compression
results in less loading pressure required to start travel.

3. After adjustment, tighten the locknut. Note that the
spring can be identified by the color code. Depending on
how much conditions are changed, it may be necessary
to install a new spring, using appropriate steps in the
Maintenance section. After changing the spring, adjust
the valve using the above steps in this section, and indicate
the new spring range on the nameplate.

Maintenance

Valve parts are subject to normal wear and must be
inspected and replaced as necessary. Inspection
and maintenance depends on the severity of the
service conditions.

To avold personal injury or property
damage caused by sudden release of
pressure or uncontrolled process fluid,
isolate the control valve from the pressure
system, and release all pressure from the
valve body and actuator before
performing maintenance operations.

The following describes the procedure for complete
disassembly and assembly of the actuator-valve body
combination. When inspection or repairs are required,
disassemble only those parts necessary to accomplish
the job. Key numbers refer to figure 3.

Disassembly

1. Isolate the control valve from all pressure, and release
pressure from the valve body and actuator. Loosen the
locknut (key 13), and remove all spring compression from
the contral valve by turning the adjusting screw (key 12)
out of the spring case.

2. Remove the two bonnet cap screws (key 15, not
shown) that secure the bonnet to the body, and lift the
spring case, bonnet, and trim assembly from the body.

3. Examine the seating edge of the orifice (key 3). If it
is nicked or rough, unscrew it from the body with a thinwall
7/8-inch (22,22 mm) socket wrench, and replace it with a
new seat ring of the proper size.

4. Remove the bonnet O-ring (key 11), and inspect it for
wear damage.
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5. Unscrew and remove the spring case cap screws
(key 14). Remove the spring case, upper spring seat,
and spring (keys 2, 17 and 16). Do not lose the nameplate
(key 20) when remaoving the spring case.

6. Pull the hair pin clip (key 6) from the stem and
remove the disk holder assembly (key 4).

7. Pull the diaphragm/stem assembly (key 5) out of the
bonnet (key 9), and inspect for damage or deterioration.
If necessary, replace the entire diaphragm assembly.

8. Without removing the O-rings and bushing spacers
(keys 8 and 7) inspect their inside diameter surfaces for
damage or deterioration.

Note

The following step should be performed
only when there is an indication of O-ring
or bushing spacer failure.

9. Remove the internal retaining rings, stem wipers,
O-rings, and bushing spacers (keys 10, 19, 8 and 7).
Inspect these parts for wear or deterioration, and
replace if necessary.

Assembly

This procedure assumes that the control valve has been
completely disassembled. If the control valve has been
only partially disassembled, start these instructions at
the appropriate step.

1. Ifthe orifice (key 3) was removed during disassembly,
lubricate the threads with Never-Seez(!) lubricant
(key 21) or equivalent, and screw it into the valve body
using a thinwall 7/8-inch (22,22 mm) socket wrench.

2. Lubricate the bushing spacers, O-rings, stem
wipers, and internal retaining rings (keys 7, 8, 19 and 10)

with Dow Corning(® No.111 silicon-base lubricant (key
22) or equivalent, and install as shown in figure 3.

3. Carefully slide the diaphragm assembly (key 5) into
and through the O-rings and bushing cavity. Turn the
diaphragm assembly to line up the diaphragm holes with
the bonnet holes.

4. Slide the disk holder assembly (key 4) all the way
into the stem. Connect the disk holder assembly with
the hair pin clip (key 6).

5. Coat the bonnet O-ring (key 11) with Dow Corning
No. 111 lubricant (key 22) or equivalent. Install the O-ring
in the recessed notch in the bonnet (key 9).

6. Mount the bonnet (key 9) on the valve body (key 1),
insert two cap screws (key 15, not shown), and tighten
to 7 foot-pounds (9 N=m).

7. Putthe spring (key 16) on the diaphragm assembly
(key 5), and place the upper spring seat (key 17) in the
end of the spring.

8. Lubricate the point and threads of the adjusting screw
(key 12) with Never Seez lubricant (key 21) or equivalent.

9. Position the spring case (key 2) and nameplate (key
20) on the diaphragm assembly (key 5). Insert the cap
screws (key14).

10. Tighten all cap screws until finger tight. Then,
following a crisscross pattern, tighten each cap screw.

11. Connect the contral piping to the control connection
in the bonnet.

12. Adjustthe spring by following the procedures in the
Spring Adjustment section, and remark the nameplate
if necessary.

1. Trademark of Never-Sasz Corp.
2. Trademark of Tretalile Div. of Peliolile Corp:

.\. 4
L—
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Parts Ordering

When contacting your Fisher sales office or sales
representative for technical assistance or ordering
replacement parts, include the type number and all other
pertinent information stamped on the nameplate attached
to the spring case.

When ardering replacement parts, also be sure to include
the 11-character part number for each part required from
the following parts list.

Parts List

Key Dascription Part Number

Note

In this parts list, parts marked NACE are
intended for corrosion-resistant service
as detailed in the Mational Association
of Corrosion Engineers (NACE) standard
MR-01-75.

Part Kits
Kits Include keys 4, 5, 6, 8, 10, 11, and 19.

For 1/8 (3,18 mm), 3/16 (4,76 mm),
1/4 (6,35 mm), 516 (7,94 mm),
& 3/8 inch (9,52 mm) orifices wilh
aluminum disk holder nitrile diaphragm,

and nitrile disk & O-rings R119X000A12

For 1/2 (12,70 mm) & 8/16 Inch (14,28 mm)
orffices with aluminum disk holder, nitrile

diaphragm, and nitrile disk & O-rings R119X000A22

For 1/8 (3,18 mmy), 3/16 (4,76 mm),
1/4 (8,35 mm), 5/16 (7,94 mm),

& 3/8 inch (9,52 mm) orifices with

stainless steel disk holder, nitrlle

diaphragm and nitrile disk & O-rings R118X005N12

For 1/2 (12,70 mm) & Q16 inch (14,28 mm)

orifices with stalnless steel disk holder,
nitrile diaphragm and nitrile disk & O-rings R119X005N22

*Recommended spare part.

Key

3+

Description Part Number

For 1/8 (3,18 mm), 3/16 (4.76 mm),
/4 (6,35 mm), 516 (7,94 mm),

& 3/8 inch (9,52 mm) orifices with
stainless steel disk halder and
fluoroelastomar diaphragm,

digk, & O-rings and stainless

steal disk halder . R119X008V12

For 1/2 (12,70 mm) & 9/16 inch (14,29 mm)
orlfices w/ stainless steal disk holder and
fluproalastomer dlaphragm, disk & O-rings  R119X008V22

NACE Construction
For /8 (3,18 mm), 316 (4,76 mm), 1/4
(8,35 mm), 516 (7,94 mm), and 3/8 inch
(9,52 mm) orifices with aluminum disk
halder, fluoroelastomer diaphragm, disk

and O-rings R119XNOSV32
For 1/2 (12,70 mm) and 9/16 Inch (14,29 mm)
orificas with aluminum disk holder,
flueraelastomer diaphragm,
disk and O-rings R119XNOSVA2
Valve Body
Cast Iron
3d-inch (DN 20) 1EBR7119012
1-inch (DN 25) 1E987319012
1-1/4-inch (ON 32) 1E987519012
Steel
3/d-inch (DN 20) 1ES871X0012
1-Inch (DN 25) 1E9873X0012
Spring Case
Aluminum 2P801508012
Orifice
Aluminum
1/8-inch (3,18 mm) diamater 1A936709012
3/18-inch (4,76 mm) diameter 00991209012
1/d-inch (6,35 mm) diamaler 0B042009012
5/18-inch (7,94 mm) diameter 0B042109012
3/8-inch (9,52 mm) diamalter 0B042209012
1/2-inch (12,70 mm) diameter 1AD28800012
9M6-Inch (14,29 mm) diametar 1E885208022

o©n
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Key Description

3* Orifice (continuation)

Stainless sleel

1/8-inch (3,18 mm) diameter
3/M1B-Inch (4,76 mm) diamater
1/4-inch (6,35 mm) diametar
5/16-inch (7,94 mm) diameter
3/8-inch (9,52 mm) diameter
1/2-inch (12,70 mm) dlameter
9/16-inch (14,29 mm) diameter

4*  Disk Holder Assembly(

Aluminum/nitrile
1/2 and 9/16-inch (12,70 and 14,28 mm)

Stainless steel/nitrile

1/8 (2,18 mm), 3/18 (4,76 mm),
1/4 (8,35 mm), 516 (7.94 mm)
& 3/8 Inch (8,52 mm) oriflces
1/2 (12,70 mm) & 9/16 inch (14,29 mm)
arifices

Stainless steel/fluoroelastomer

1/8 (3,18 mm), 3/16 (4,76 mm), 1/4
(6,35 mm), 5/16 (7,94 mm)
& 3/8 Inch (9,52 mm) orifices
12 (12,70 mm) & 9/16 inch (14,28 mm)
orificas

Nace MR-01-75, aluminum/fluoroelastomer
1/8 (3,18 mm), 3/16 (4,76 mm),
1/4 (6,35 mm), 516 (7,94 mm)
& 3/8 Inch (9,52 mm) oriflces

1/2 (12,70 mm) & 9/16 inch (14,29 mm)
orifices

5*  Dlaphragm/Stem Assembly(l)

Aluminum/nitrile

Stainless steal/nitrile

Stainless steel/fluoroelastomar

Nace MR-01-75, Alumlnum/flucroelastomer

6 Hair Pin Clip(h

All except NACE
NACE MR-01-75

7 Bushing Spacer, Delrin 500@) (2 requirad)

Part Number

1AS36735032
00891235032
0B042035032
0B042135032
0B042235032
1A828835032
10425235032

1C4248000B2

1A8328000A2

1C4248000A2

1A8328000M2

1C4248X0052

1AB328X0122

1C4248X0182

17AB080X032

17AB0OBOX022
17AB0B0OX012
19A0348X022

18A0347X012
189A0347X022

18AT021X012

Key Description

a*  O-ring) (2 required)

Nitrile

Fluoroelastomer (high-temperatura,
corrosion)

Naca MR-01-75, fluoroelastomer

9 Bonnet, aluminum

10  Internal Retalning Ringt (2 requlred)

Nitrile & fluoroelastomer
Nace MR-01-75, fluoroelastomer

11*  Bonnet O-Ring(
Nitrile
Fluoroelastomer (high-temperature,
carrosion) & Nace MR-01-75

12 Adjusting Screw, zinc plated steal

13 Locknut, zine plated steel

14 Cap Scraw, zina plated sleal (8 raquirad)

15 Cap Screw, zinc plated steel (2 required)
(not shawn)

16  Actuator Spring, zinc plated steel
17 Upper Spring Seal, zinc plated steel
18 Type ¥Y602-12 Vent (not shown)

18 Stem Wipar(, TFE (2 required)

20 Nameplate, aluminum

21 Never-Seez Lubricant, 1 gal (3,78 L) can
(not furnished with valve)

22  Dow Corning 111 Lubricant,
10 pounds (4,54 kg) can
(not furnished with valve)
23 Vent Screen, stainless steel (not shown)

24 Nace Tag

25 Tag Wire

*Recommended spare part.
1. Included In repair kit.
2. Trademark of DuFont Co.

Part Number

18A7019X012

18AT019X022
18A7019X022

ABAT025X012

18A7020X022
18AT020X032

1K594906562

13A5559X012

10895448702

1A353724122

1A381724052

18787724052

See table 2

1D667125072

27A5516X012

18AT024X012

1E542711992

1M523806992

TM528306992

0LO78343062

19A6034X012

1U7581X0022
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