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Issuing Authority: QA/QC Manager A Quality Control

Date of Issue: June 9, 2015 Qﬁ\ FORM-FINAL INSPECTION RELEASE
CERTIFICATE

Rev 1.0 INDUSTRIES LP Pagelof1

FINAL INSPECTION RELEASE CERTIFICATE

CUSTOMER:NWP Stock -~ SOLD TO REYTEYX .

PRODUCT:2 0 MM BTU/HR Lineheater Pkg WO #:09961-001

DATE:
/] FINAL INSPECTION DOCUMENTATION
REVIEWED BY: fd/ ACCEPTED: REJECTED:

l
STANDARD DOCUMENTATION REQUIREMENTS: (SEE DOCUMENTS REQUIREMENT LIST)

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

Q.C FILE CLOSURE BY:

] DATE: %5&0&

LOOSE-COMPONENTS REQUIRED / PREPARED

SHIPPING MANIFEST REVIEWED FOR SHIPLOOSE ITEMS:

YES IB/mitia% NO [ Initial

PREPARATION FOR%HIPMENTS | STORAGE

PREPARATION NEEDED / COMPLETED:

BOLTS/STUDS/TORQUED: Yes [ Initial No lZi/ Initi%

PRESERVATION REQUIREMENTS COMPLETE: Yes E/ Initial,é Nol 1 Initial

PIPING, VESSELS, TANK INTERNALS VERIFIED CLEAN: Yes E( Initial A No [ Initial
SIN #NWP-09961-001 7

SHIPPING INSTRUCTIONS

CUSTOMER PDL REVIEWED: YES [] Initial NO [ Initial

SHIPPING MANIFEST REVIEWED FOR SHIPPING INSTRUCTIONS:

YES (L] Initial NO ] Initial

RELEASED TO INVENTORY: DATE:

RELEASED TO CUSTOMER: M M%m\. BATE. El) W/éloi#
e |
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Website: _www.nwp.ca ¥ Shipping Manifest
Date of Issue : October 4 2013

PO. Box 6280
4017-60 Ave PH. (403) 227-4100

SHIPPING MANIFEST

Work Order # 09961-001 Serial Number:
Description of Product: 2.0mm line heater Customer:  Baytex Energy
Project Coordinator: Shannon Fischer Date: Héx 1 / 90 [ F
QTY UNIT ITEM DESCRIPTION Location
1|EAY Stack Yoo
1|EAL~  |Stack gasket ciw boltup ‘ni b
1|EAv" 2" vent extension
1|EA 3/4" vent extension
2|1EA Gauges: 0-30 PSI, 0-300 PSI —
Locations -
[Total Qty of Items to be shipped | | W (Warehouse)
Y (Yard)
A (A-Fab)
Is a third party release certificate required Yes No
All parts are boxed/on pallets ) Yes No_
There is no visible Damage Yes No
All openings are plugged Yes No
Building/Enclosure Sealed Yes No Transport Acceptance

Company Name:

7
Manufacturing Release: Z A /? 710077 Trucker Name

QC Release: Trucker Signature

s )
Warehouse Acceptance.&/ / Mﬂ /,s':é(j Unit #

Date:




Issuing Authority: QA/QC Manager

Date of Issue: July 4, 2016
Rev Status: 1

Q

Quality Control

FORM- Package/Product Assembly Travel Sheet

INDUSTRIES LP Page1 of 2
—— A 7
Package / Product Assembly Travel Approved By: 4
r Sheet e KGOV 016
WO # 09961-001 Description: 2.0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
PRE HYDROSTATIC TEST: REQ. | HoLp | EMPLOYEE | pyrp o DATE
Thorough review of PDL and work instructions vV v . "Uu 2 3 2015
Al piping and sub-assemblies level, plumb, and square v Pﬂ"\ L 13, 7 % FEB . = 4017
All structural stands and supports level, plumb, and F\ ) //j‘n
square v M L y FEB 14 2017
Threaded piping assembled as per NWP procedure v gr\ l 1 ST % FEB 1 4 ‘Zﬂﬂ
All tubing connections are tight as per NWP procedure v y/f/?«
If applicable, studs torqued as per NWP procedure and Rh
documented v { 13 17 A
Welding complete with all exposed edges de-burred with R L ﬁ
radius v M L. iz P8 ) FEB 14 2017
U-bolts tightened and visually identified v ]2‘”\ e /A FEB 14 2017
Verify with photos that vessel internal is clean and free of .
debris v /)//C}'
All studs tight, centered in flanged bolt-ups, and identified ) RM V0D /? FEB 14 Zﬂ‘ﬂ
All unions tight and initialed off v R\V\ {03 L ¥ /‘ EEB ] A 2&1?
Function test valves for ease of operation and ability to R /Lq
open and close without restriction v M 1 21% )0 : FEB 14 2‘{01?
Lock or plug all valves that are being tested against as R
per NWP procedure \ [ 3 . {/A‘
Confirm continuity between instruments and supporting ) ) ‘
documentation ) R“’\ | " i3 . r, / FEB 1 4 gm?
Conduct P & ID check prior to flooding v / Q\M b oo% . T lé\ &n l".l//4
Verify off-skid projections to +/~- 3/8”, if not, red line ; 4
drawings and submit to QC for stamping ‘AS BULT | "B M 3, | AA
Test area secured with erection of barrier v V\M I A/ /:
Secure affidavit and select correct gauges (1.5 — 4 times ' A j
test pressure) y v 2‘\/\ | 02 .0 jmn | 37/
Threaded consumables counted and recorded for all Jobs J /V ﬁ-
identified as ‘XXXXX-001’ J
Hydrostatic test complete as per NWP procedure with R / .
affidavit and gauges returned to QC A \“\ Il 5. 1n w12/ 7
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Issuing Authority: QA/QC Manager

Date of Issue: July 4, 2016
Rev Status: 1

INDUSTRIES LP

Quality Control

FORM- Package/Product Assembly Travel Sheet

017

Masking and Sandblasting

fn

Page 2 of 2
POST HYDROSTATIC TEST: REQ. | Holp | EMPLOYEE | pure e DATE
Slowly and safely de-pressurize system v Qv\q L /L} ﬂ,
De-water and blow down system as per NWP procedure J . ’ '
for Draining Water From Hydro Tested Vessel Packages v v J’% IV\ | - I 3 ¢ 17 4/ 'fl\
Verify removal of all low drain plugs v gr\ i 13 i 7 % FEB 11 b
v
Ensure all water is removed from the tested system v j%l\" . ;S , /‘} % FEB j 4 )
P/s
Hydrostatic test fittings removed and returned to storage v RH i, lg 3 j? /VA\
Conduct pigging of coil and completion of report as K
needed \/ n ' t ig : ’7 }'\ r:EB 1 4 2”1?
All mounted equipment properly secured to package V KH 1 lg ) ]7 % F EB 1 4 2
Confirm ladder bolts tight and thief hatch installation as 4
needed /VA‘
Verify re-installation of low drain plugs after adding RV V J 1 )4
antifreeze
PRESSURE VESSEL INTERNALS
Verify that all removable internals have gaskets installed,
bolts are correct size, sealing washer installed and bolts N vy /l//}
torqued per IFC Drawings
Verify with photos that vessel internal is clean and free of A/ﬂ
bebris
Assembly Supervisor/Lead Hand/Plant Manager final
visual inspection v ¥ /!//‘]N
Work area cleaned up and Package / Product ready for N /f//’j

Comments:

017

017
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Issuing Authority: QA/QC Manager

Date of Issue: July 4, 2016
Rev Status: 1

Quality Control

FORM- Paint / Blast Final Inspection Checklist

201

2017

2017

2017

2017

2017

017

2017

017

INDUSTRIES LP Pagel of1l
. : 2 (/7
Sandblasting / Painting / Coating Approved By: -l A
Travel Sheet Date: N0Y 77 0%
WO # 09961-001 Description: 2,0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
PRE-BLAST: REQ. | Hop | EMPLOYEE DATE Ficd DATE
Thorough review of PDL v N 'f/f/ i % #4 FEB 14
All sensitive instruments, valve handles, tags, etc. J = A i // A
adequately masked v [l } /A/H
AT 1 4
All flange faces covered and protected v W ) L A
Open ends capped / plugged or masked V / ’ f/ 4/&
Removal of excessive grease and oils if required y / ﬂ/ p /|/ /}
Blast integrity recorded on Paint/Coating Report \ A ‘ f i/ A FEB 1 4
POST BLAST: o i/
T [V
All residual sand blown down and removed V 2 I’E'! e }jf\ FEB 14
Vs if
Review paint colours and painting requirements v v’ f/'{' L FEB 1 4
4
Potential moisture/rusting areas caulked V // vhi . % FEB 14
c . . ' 1, u
olumn caps installed as required J v fn ﬂ"
Environmental conditions recorded on Paint/Coating Report YV & i t’ % ]FEB 1 4
Visual inspection to verify full coverage, absence of runs e P { T+
and dry spray v - AU ‘ YEB 14 a
DFT's recorded on Paint/Coating Report L i 4 %\ FEB 14
Gasket surfaces on internal attachments free of runs. No ) L
excessive coating in bolt holes. / ‘/4 Mf ’t/,__. ! ; /1/ /4‘
Required foam insulation thickness on underside of skid 10 A \
measured and recorded on Foam Application Report /,/Z! i /\/ﬁ
Required foam insulation thickness measured and R o l
recorded on Foam Application Report Vz///“F ’/’A.,’ - /m
Visual inspection of elastomer coating for full coverage and ) W ;
recorded on Foam Application Report /f///‘f[ AL =l
17 3 l i
Ensure all masking material has been removed. \ y 4 ,",,-..LW g /"\ E‘,EB 1 A
Work area cleaned up and product ready for . 7 Myl N A 4. Mg[
Building/Cladding if applicable it S J ‘

Comments:
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Issuing Authority: QA/QC Manager Quality Control

Q
Date of Issue: July 4, 2016 :
Rev Status: 1

FORM- Buildings Final Inspection Checklist

2017

2017
2017

017

017

i

INDUSTRIES LP Pagelof1
e
Building / Cladding / Insulating Travel Approved By: g L
Sheet Date: | — A 7 Nik
WO # 09961-001 Description: 2.0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
Buildings: REQ. | Hotp | EMPLOYEE | pare . DATE
Thorough review of PDL and Building Material Over Counter ol ©/ -
Pick sheet v v /tj Dan )= » |FEB 14
Skid leveled and adequately supported N /é/f //1/ 5
Perimeter C channel properly attached v }'4_;;‘ /}/ './\‘
Verify panels to be installed level, plumb, square and of i L / .
same colour/shadeffinish v L3 i FEB 1 4 tZUi?
Inspect panels for no gap, and corner/roof connections are '_ﬂ A
tight v 3 " |FEB 14
Lifting Lugs — Verify no lifting sling interference with building " —— e
components v S FEB 14
Correct installation of windows, drain at bottom, and - ,
functional ease of operation v /5;5 0 /LA
Building louvers and patches are square, tidy and sealed. v /é-__{ }L‘\ FEB 14
Doors installed level and plumb with all hardware, and — ;,ﬂ - -
functional ease of operation ‘j /4-3 N EB 14 |
L 7
Visual inspection of ice rakes if required V A #| 4 | /! "f-‘r
All building envelope breaches are caulked inside and out v //‘\ FEB
wemsiop ks, | | 2 |4~ 814
Building Material Over Counter Pick complete and submitted | jm// E / iy
to Warehouse | /2 Cid
Cladding:
Thorough review of PDL and Building Material Over Counter J o L
Pick sheet /é S
Skid leveled and adequately supported v /C 5’ y/(/,q
Cladding installed and sealed correctly v Jds % :
[
Banding is orderly, tight, and cut close to clamps \f }& /-5 /%\
Visual inspection of expansion tank if required N /L”_S M.
Building Material Over Counter Pick complete and submitted /
to Warehouse v /(/’ﬂ/ - V4
Work area cleaned up and product ready for E & | if / /
applicable A (, A/ ,Q’

Comments: éj
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Issuing Authority: QA/QC Manager

Date of Issue: July 4, 2016
Rev Status: 1

A
@\

Quality Control

Checklist

FORM- Instrumentation Final Inspection

2017
017

017,

017

017

INDUSTRIES LP Pagelof1
. Approved By: 7
Instrumentation Travel Sheet _ o L
Date: — Niv4 2 e
WO # 09961-001 Description: 2. 0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
Instrumentation: REQ. | Howp | EMPLOYEE | parg e DATE
Thorough review of PDL, P & ID, and work instructions. A \f i,,__ —‘__\2717 /8 A FEB 1 4
ra - =
Verify tubing weights and grades as per NWP procedure. \ :)(f—- /4: FEB ]_ i’i
Confirm all instruments match NWP PDL description to 5 vy
include make, model, seria(!a{\cumber. range, set pressure, V e C_ //\ FEB 1 4 ?m?
Review of Client specifications if applicable. :)(j__ A/ A
All instruments installed as per NWP procedure and 4 g
industry recognized practices. v -5(1’ y FEB 14
All tubing lines installed level, plumb, and square and & 4 y
supported per NWP procedure. v 3(/' AN FEB 1 4 Zm?
Verify instruments and tubing does not obstruct lifting slings Vi v 4
if used on lifting lugs. - FEB 1 4‘-4
Verify instruments and tubing do not obstruct operation of ! 74
valves, equipment, and process piping. N 5&’" FEB 1 4 2
All tubing lines and connections are free of scratches and Vel'a gy /
bl y [ i |FEB 14 ot
/ﬁ\ 5 &
. . . \ R g
Test area secured with erection of barrier. v 2 4 Sff, el ﬂ,? /0/_)_
Secure affidavit and correct gauges. (1.5 — 4 times test %\ e
pressure) v -ié{' i f dan . N/ F
Function/Pneumatic/Hydrostatic test complete as per NWP . /
QC Manual and procedures. v y I~ / don.31/17F
Test affidavits and gauges returned to QC. N L /‘ Tnst /1%
Reinstallation of instrument tubing after testing as per NWP i ] }
procedure. v 5 _ i ﬁ\ FEB 1 4 am?
All vents terminated 1m minimum from any building &L E ) %,\ é
openings as per NWP procedure. v J (“" i 34"4 tEB ] 4 2 1?
All vents are 1.5 meters minimum from any electrical boxes S 1 /“ 4
as per NWP procedure. N p L k FEB 14 401?
Ali tubing lines exiting building bent down at 45° and sealed 5(;— \
as per NWP procedure. v FEB 14 2’]1?
All building envelope penetrations caulked neat and tidy, g{ e FEB 1 4 ém?
both inside and out. A
Pyl v
Work area cleaned up, Instrumentation complete. V :)(:ﬂ../ T—— /Uﬁ

Comments.
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Issuing Authority: QA/QC Manager P Quality Control

Date of Issue: July 4, 2016 FORM- Instrumentation Final Inspection
Rev Status: 2 NWP Checklist
INDUSTRIES LP Page 1 of1

ey

. Approved By:
Electrical Travel Sheet

Date: — NAT 77 018
WO # 09961-001 Description: 2.0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
Electrical: REQ. | HOLD EMFI’;(_I?.YEE BATE
Thorough review of PDL, P & ID, and work instructions y N FL j& A ﬁé/ il
Confirm all electrical components match NWP PDL description to include N ;
make, model, serial number, etc. }LL—
Review of Client specifications if applicable LL
All electrical components installed as per NWP procedure and Canadian q ¢
Electrical Code Ko
All conduit lines sized according to service, application, and Canadian q -
Electrical Code P\
All conduit lines installed level, plumb, square, and supported per NWP 4 ﬁ-(-
procedure and Canadian Electrical Code.
Verify electrical components do not obstruct lifting slings, if used on lifting N i
lugs. K
Verify electrical components do not obstruct operation of valves, N -
equipment, and process piping ]4
Secure test affidavit and required meter from QC and perform Loop Check 4 -
test KL—-
Secure test affidavit and required meter from QC and perform Megger i i
Check test i
Return of affidavits to QC v ke
Re-terminate electrical components as per NWP procedure v jee-
Confirm covers replaced cn fittings after test V ](L
Ensure all labels are heat shrunk Y Kt
All seals tagged and identified as ‘NOT PACKED & POURED’ v PLC_
Lamacoids installed as required ) Li-
All junction boxes clean and free of debris v ’U;_
Package is properly grounded and/or bonded v KL
FAT Test if applicable V ke
All building envelope penetrations caulked neat and tidy, both inside and 4 IL '
out
Work area cleaned up, Electrical complete J FL— 4?
QC Final Review QC Inspector: /J\ Date: EEE 14 zm?

\\dog\files\Quality Assurance\Forms\Quality Control\Electrical Travel Sheet Rev.2.docx



FEB 14917

Issuing Authority: QA/QC Manager a Quality Control
‘AN
Date of Issue: Oct 19, 2015 “) FORM- Utility / Finished Product Final Inspection
Rev Status: 0 Checklist
INDUSTRIES LP Page 1 of2
L g
; - —
Utility / Finished Package / Product Approved By: A
Travel Sheet Date: < N8V 27 106
WO # 09961-001 Description: 2.0MM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
ReQ | Howp | EMPLOYEE DATE e DATE
Thorough review of PDL and work instructions v v (i ’%2 FER 0 § 717 % FEB 1 2017
, 7 4 o 7 4
NWP decal on door, square, level and tidy i ) % FEB D § 7017 A FEB 14 2017
All instruments installed and tubing complete as per both « 7
& ID and NWP procedure v 56 Yan | 1 /\ FEB 14 afi7
All electrical installations complete as per both P & ID and & — " .
NWP procedure v j (7" S M( FEB 14 201?
Test area secured with erection of barrier 7 3 [
1 56 | Tan 199
o A
Function/Pneumatic/Hydrostatic test complete as per NWP o — b
e QC Manual and procedures \ v :5 (\-f— S QA f Y ﬂa.nf%‘ //?
Affidavits and gauges returned to QC Vv 5 [f S_Ctn [Cf ﬁ 3 on -3 ./ /?
Reinstall instrument tubing as per NWP procedure v 57:/ j T4l L"( /é\ FEB 1 4 2[]1?
Re-terminate electrical as per NWP procedure v %\ FEB | 4 ﬁ
Verify removal of all low plug drains v @ FFR D § ™17 /é FE 14 ?f‘]?
Verify reinstallation of all low plug drains after adding Y/
RV antifreeze v @ FERD 8 7ﬂ17% FEB 14 2007
If licable, installation of internals complete with photos : 4
PP for verification v /V/? /f/A—
If applicable, verify all change orders complete and signed o FER U 8 217 j .
off FEB l 4 2[] 7
7
All openings either plugged or capped Vv Q FEB D 8 7017 %‘ ﬁ’EB 14 201?
All fl on outside of building covered as per 7 1
_E= Customer’s specification v @ FEB u 8 717 ,%1_ FEB 14 2[] !?
All tubing lines exiting building bent down at 45° and sealed ; i &
off with electrical tape v 5(4" | gl 'ﬁ /( FEB 14 2 11
Threaded or Welded vents pointing down complete with = = N
y () |Fervsmi f leep 14 oy
Drains clean and either plugged or capped v @ FERD § 7ﬂ1?/{ FEB 14 2 W
If product/package internally coated, all removable f
ProCUETREe att:(;r?merr]lts)i,nstalled e v /‘///4 /U/—\
Tank is clean and free of debris with condition of tank
recorded on photos before installation of manway cover v A/A? Y, A
Touch up paint as required V m FEB 0 § 7n17 }.‘ TEB 14 047
Floors clean and painted if required v @ FERB D § 7017 l%

\\dog\files\public\Quality Control Documents\Forms\Quality Control\Utility - Finished Package - Product Travel Sheet.docx
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Issuing Authority: QA/QC Manager

Date of Issue: Oct 19, 2015

QO

Quality Control

FORM- Utility / Finished Product Final Inspection

(7

=3

Rev Status: 0 Checklist
INDUSTRIES LP Page 2 of 2
REQ | HoLp | EMPLOYEE DATE o DATE
Windows clean and locked for shipping v A / }g /’ 7
[
= b4
Ship loose PSV's secured in the upright position v %j FER O § 17| p
Ship loose items preserved in a neat and orderly fashion 7 “ »
complete with an itemized list v @ / FEB 1~ 20
All ship loose items painted and accounted for to include 17 ' /L .
ladders, platforms, stacks, etc. v @ FEB ] 4 2{]
Final Release document endorsed by members of /7,
Manufacturing, Quality Control, and Warehouse v v @[2 FEBO 8 2017 /4 FEB 1 4 20
£
Doors locked and banded, barrel bolts wired shut v MA
= -
Photos taken and ownership transferred to the Warehouse N @ FEB 08 my7 % FEB 1 4 201
Bin / lot location determined, package / product ready to i ﬂ FEB _‘[ 4 Zm?
ship M FEB U 8 M17| ,
Work instructions retrieved and returned to Document J 7)) FEB 0 8 0 IT % FEB 1 4 2

Control

)

)17

Comments:
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AB-83 2011-08

H‘D S‘ﬂ PRESSURE PIPING CONSTRUCTION AND TEST DATA REPORT

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

Shop Construction [;  Field Construction [];
the pressure equipment safety authority Final Data Report [X];  Partial Data Report [] (from one ABSA- authorized Contractor to another
ABSA- authorized Contractor).

Complete both sides of this Form

1. Constructed By: NWP Industries LP Owner’s Job No: 09961-001
(Name of ABSA authorized primary contractor or subcontractor)
4017 60™ Ave Innisfail AB T4G 159
(Address)
Certificate of Authorization Permit No. AQP-1253 Expiry Date: Feb 12,2018

2. Constructed For: NA

(Name of primary contractor if different from above)

NA

(Address)

Certificate of Authorization Permit No. AQP-NA Expiry Date: NA
(Required when the primary contractor undertakes some/all of the quality functions, e.g., NDE, PWHT, Tie-in, fabrication, hydro test, final assembly etc.)

3. Owner: Baytex Energy Ltd.

(Name and address)
15-02-42-12 W5M

(Location of installation)

Certificate of Authorization Permit No. AQP- NA Expiry Date: NA
(Required when the owner undertakes somef/all of the quality functions, e.g., NDE, PWHT, Tie-in, fabrication, hydro test, final assembly etc.)

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

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

5. Design Responsibility: Owner [J; Contractor X

6. WP No.: WP-1604.2 ; Company: NWP Industries LP Owner’s WP No. (If used): WP-NA
(Alberta Registration No.) (Alberta Registration No.)
WPS No(s). used: NWP-1 ; Owner’s WPS No(s). (If used): NA

7. Code: ASME B31.1 Non Boiler External Piping [J; ASME B31.1 Boiler External Piping [,
B31.5 [J; B31.9 O; CSA Z662 Steam Pipelines [7;
ASME B31.3 K - Service Category: Normal X, D [0, M [, High Pressure [J; Severe Cyclic Condition [

High Purity [J
: ; ! Des. ; )
Drawing No. Fluid Des. o | Pressure Pipe Mat'l 7 Flange PWHT/
Rev.No. | (AiStm. |Press.| T8"PF | rest | Tost Spec.& | CA | TWENPS& | 0 orinl& | Preheat | WDE
: ] (Max. & 2 Medium in Schedule : 0
Line No. Etc.) psi Min.) psi Grade Rating Temp. °F
LH2001-D0- | Hydrocarbons | 1440 | 200/ -20 2160 Water | SA-333-GR6 | 1/16 17 SCH160 NA NA/50 | 10%RT
100Rev 0 100% VT
FG-17-X-
160C-0702
09961-001-P- | Hydrocarbons | 150 | 100/-20 165 Air SA-106-B 1/16 |3/8”0.035 WT NA NA/50| 100% VT
001 Rev 0 SA-213 316L 1” SCH80
FG-17-W-
80B-0700,
0701, 0703

Constructed by: NWP Industries LP Owner's Job # 09961-001 Page 1 of 2



AB-83 2011-09

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

Dwg. No. Sub-contractor AQP No. Expiry
(with Rev. No.) (Name) (if from Alberta)| (if from Alberta)

No. Line No. Spool No.

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

Endorse certificate ‘A’ or ‘B’

A. CERTIFICATE OF COMPLIANCE B. CERTIFICATE OF COMPLIANCE
Signed by the subcontractor when supplying this certificate as a Signed by the primary contractor when supplying this certificate as a
Partial Data Report Final Data Report
We certify that the statements 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. 09961-001

workmanship of the piping fabrication conform to the

weistered qualfly systemvand theapplicable Pl described in this Data Report was constructed in

accordance with the Province of Alberta Safety

Igz?;(s)' Codes Act and Regulations, and applicable
——— ASME Piping Code(s).
Date:Jan 31,2017 NWP Industries LP
Contractor
Print Authorized Representative’s Name Signature Jeremy Atkinson ! %
This certificate is not valid unless it forms part of a Print Authorized Representay@s e Signature

Final Data Report signed by Primary Contractor

CERTIFICATE OF INSPECTION

I, the undersigned, employed by Baytex Energy have verified that all required
examination and testing has been completed, and inspected the piping described in this construction data report to the
extent necessary to be satisfied that it conforms to all applicable examination requirements of the Code and of the
engineering design, and state that, to the best of my knowledge and belief, the contractor has constructed this piping in
accordance with the Alberta Safety Codes Act and Regulations. By signing this certificate neither the inspector nor his or
her employer makes any warranty, expressed or implied, concerning the piping described in this construction data report.
Furthermore, neither the inspector nor his or her employer shall be liable in any manner for any personal injury or
property damage or a loss of any kind arising from or connected with this inspection.

Date: Jan 31, 2017 Date:

Dwayne Bunch

ame (please print) ABSA Safety Codes Officer (please print)
] (BOILER EXTERNAL PIPING ONLY)
&ﬁ WO 7 &

ABSA Safety Codes Officer’s Signature

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

Constructed by: NWP Industries LP Owner's Job # 09961-001 Page 2 of 2




Rev Status: 10.0

|

INDUSTRIES LP

| Document Template 2013
Q_uality qutfo_l_ _

r FORM-Hydrostatiﬁésnt affidavit

%‘ Page 1of1

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

Jo# 09961-001

Customer: Baytex Energy

Project: 2.0mm line heater threaded function air test

Project#

Test Pressure: 165 PSI AIR

Hold Time: 15 minutes

Code Requirements: ASME B31.3 NFS 2014 edition

All Personnel Advised of Test & Al Signs & Flagging Posted o

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

Initials: upervisor: o Tester:

(2 dd)

Date: 31/01/2017

Product Description:

1. FG-1"-W-80B-0700, 0701, 0703, ALL ASSOCIATED INSTRUMENT AIR TUBING = 165 PSI AIR

oot Qe & oilot ) Ronction  +est ol valees.
50% Test Pressure Leak/Systems Check Completed
1. 50% =83 PSI AIR
Test Temperature: oF
Equipment Drained & Flushed to Prevent Freezing: * Yes: [] No: [

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

Start Time:, Finish Time:
795 AM g A0Aan
Test Gauge |dentification # Pressure Range Calibration Date
NWPG- 300 3 0-300 PSI .25 /e lY
NWPG- 300 z 0-300 PSI Qct+ 26 / FolF
NWPG- PSI )
NWPG- PSI
NWPG- PSI
Test By: Date: 31/01/2017

NWP Representative:

Date: 31/01/2017

Date: 31/01/2017

\\dog\files\JOB ORDERS\Baytex Energy\09961 - 2.0MM BTU LH\QC File\QC - FINAL DATA PACKAGE\09961-001\09961-001

function air test dorx



Date of Issue: May 5, 2015 ]

Rev Status: 2.0

f INDUSTRIES LP

J Quality Control

FOEM—_Fo;aﬁpblication Repb?

Page 1 of 1

NWP WIO: Ol |- [

Equipment#: Line #:
Specification Colour Code DFT (um) Reg'd DFT (um) Actual
Surface Preparation S N/A . S5=UE 8.1
Primer g €
Tank AL v
Underskid e Z
Surface Preparation g Comments 7,/ -5t Bainte/NWP QC Initial Date
estex P " s
Blast Media Approved tNg clay based media . W\W-tssteﬁpa.cﬁEss O'F";:N!m P
Atmospheric Conditions Correct _Temp 2 10°C ! " oyl lf%%____agsle 2 B 7l s
Welds and Welded Areas Clean No Splatter/Slag 08 g CQ2 5 Sl d;};fé':;r’ﬁ & d T
Profile Depth Correct <40 pm/ >>25 pm £ 14— _— lis um
45 mii
Primer Comments Hold Points/ NWP QC Initial Date
Ambient Temperature ... Measurements S
Finished Appearance B il Visual o W
Batch Number v
Foam Comments Hold Points / NWP QC Initial _ Date
Proper Coating Print/Spec. Reviewed =
Relative Humidity Measurements AL i
Ambient Temperature Measurements S Y ET]
Batch Number
Foam Comments Hold Points / NWP QC Initial Date
Proper Coating Print/Spec. Reviewed . )
Relative Humidity Measurements i
Ambient Temperature Measurements g s 7
Batch Number
Black Ultra Flex Elastomer Comments Hold Points / NWP QC Initial Date
Relative Humidity Measurements Y 7
Ambient Temperature Measurements e~
Batch Number
Comments and Remarks
NWP Inspector Client Inspector
5 SUOl IMSpEeiet Lhent inspector
Name: /%'J";’/ (e } e VaZi i "f’(;_) Name 5
Signature: S fqu//’ . Signature:
Date: AN ES Date:




'

Issuing Authority: QA/QC Manager i

-

Rev Status: 1.0 |

Date of Issue: April 21, 2015

] Quality Control

i \
-

INDUSTRIES LP J

FORM-_})E;lint/_Co;\Engs Report

Pagelof1

NWP W/O: 877 (— 6o |

Equipment#: Line #:
Specification Colour Code DFT (um) Req'd DFT (um) Actual
Surface Preparation N/A
Primer
Mid-Coat
Finish Coat dovr/idle Buw| (34 Z-q ¢l
| Surface Preparation Comments Hold Points/NWP QC Initial Date
Blast Media Approved No clay based media
Atmospheric Conditions Correct Temp = 10°C
Welds and Welded Areas Clean No Splatter/Slag Place Blast Prfiletine
Profile Depth Correct <40 pm/ >>25 pm '
Primer Comments Hold Points/ NWP QC Initial Date
Proper Coating Print/Spec. Reviewed
Surface Clean Visual
Mixed/Thinned Properly Manufacturer Specs. i W
Relative Humidity Measurements ! LA
Ambient Temperature Measurements {oF LA
Applied Properly 50% Overlap |
Dry Time Manufacturer Specs. 7
Finished Appearance Visual
Batch Number
Mid-Coat Comments Hold Points / NWP QC Initial Date
Proper Coating Print/Spec. Reviewed
Surface Clean Visual "
Mixed/Thinned Properly Manufacturer Specs.
Relative Humidity Measurements
Ambient Temperature Measurements e
Applied Properly 50% Overlap
Dry Time Manufacturer Specs. "R
Finished Appearance Visual ;
Batch Number
Top-Coat Comments Hold Points / NWP QC Initial Date
Proper Coating Print/Spec. Reviewed o jhi Jen 2
Surface Clean Visual A 1 ;’
Mixed/Thinned Properly Manufacturer Specs. A | |
Relative Humidity Measurements 225 ‘ /
Ambient Temperature Measurements [T i |
Applied Properly 50% Overlap _ i ' ]
Dry Time Manufacturer Specs. ' ) N
Finished Appearance Visual 4 My AT
Batch Number
Comments and Remarks
J NWP Inspector Client Inspector
i } : -
Name: _/ﬁ;,‘,, /,). | (" man v Name :
Signature: 7, /.. £ Signature:
Date: Jon % Date:




Issuing Authority: QA/QC Manager &

Date of Issue: Oct 13, 2016
Rev Status: 1

INDUSTRIES LP

Quality Control

FORM-ELECTRICAL CABLE & CONDUIT
SEAL INSPECTION CHECKLIST

Page 1 of 1

Electrical Cable and Conduit Seal Inspection Checklist

Client: Beustex Work Order No.:

Please initial only, no checkmarks.

024 L1~00]

Action

Checked By:

Verified By:

Verify that type of conduit seal fitting is correct.

LC

&S

Verify that sufficient spacing is provided to pour
compound into conduit seal.

ke

2]
iy

Verify that conduit seal fittings are at boundaries of
each hazardous area division, and where required
with the hazardous area.

L

(S
A

Ensure adequate temperature exists for curing time
as per manufacturer’s instruction, before pouring
compounds mixed with water.

oo
o)

Verify that conduit sealing fittings are not installed
where they are not required, such as dual sealed
fittings, factory sealed fittings, and intrinsically safe
systems.

Check cable connections for use hazardous are
correct type for division and group and are correct
size.

Verify cable jackets, shields, and properly prepared
correctly before conduit seals and cable glands are
sealed.

Check for compliance of manufacturer’s instructions
for mixing and installing sealing compounds.

gt

Verify all teck connectors and conduit unions are tight
and initialled.

e

- / —
Checked by: Print Name: KPAJJ\C Signature;‘%’—’ %/é' Date: Jam / 2b /20 7

Verified By: Print Name: (A7 oD SignaturegW‘

=S NDate: Jan_ /K 120 |7

\\dog\files\public\Quality Control Documents\Forms\Electrical\Electrical Cable and Conduit Seal Inspection Checklist - Rev.1.docx




Issuing Authority: QA/QC Manager A@\% Quality Control

Date of Issue: Aug 17, 2016 FORM-ELECTRICAL TERMINATION

Rev Status: 1 pr CHECKLIST
INDUSTRIES LP Page1lof1

Electrical Termination Checklist

Client: QWL@; Work Order No.: 83944 - 0o

*NOTE: Terminations must be verified by someone other than the person who
wired the junction box & end devices

Please initial only, no checkmarks.

Action Checked By: Verified By:

Verify all wires fully engaged under terminal screw. Le 0
&5

Verify all wires are tightened under terminal screw; ez

Use pull tug method. XS €3

Verify all heat shrinks are shrunk. 48 0
LS

Verify all heat shrinks are legible and able to read. R -
P i

Verify proper size of wire terminal is used under L

screw. ] 7R

Verify that all wires will not be damaged by the o

screw. ~C gz

Check to ensure polarity on end devices is correct. i P

X%

120VAC —» BLK(+) WHT(-)
Discrete - WHT(+) BLK(-) i
Analog — WHT(+) BLK(-) K {3
Triad — WHT(+) BLK(-) RED(sig)

Checked by: Print Name: Y\&}w\ C Signature: Date: San _/ c?é 120 /7
. 2 7 v )
Verified By: Print Name: weH* S Signature: Date: Saﬂ | Kb 120 )7

\\dog\files\public\Quality Control Documents\Forms\Electrical\Electrical Termination Checklist - Rev.1.docx



Issuing Authority: QA/QC Manager

Rev Status: 2

Date of Issue: May 16, 2016

INDUSTRIES LP

Quality Control

FORM-ELECTRICAL TESTING REPORT

Page 10of 2

ELECTRICAL TESTING REPORT

Client

Job NO: 0G4 Ll-00i

Meter Make and Model NO.:Fluke 787

Megger Make and Model NO.: Fluke 1507

Meter Serial NO.: 2877026

Megger Serial NO.: 28760727

Meter Calibration Due: 07 Qctober 2017

Megger Calibration Due: 07 October 2017

Cable Number Test Voltage | Test Resistance | Function Test | Point To Point Initial
Corll =160 - A Sooe | 3550 M4 v v KC
Coilh -1op ~B 2 = B
Ui ~iop -A & ‘ 3

S\ —0n ~8B o e /8
TS -16o ~A < 4 pL
TSHA -0 -B e < K
LSl ~dop-A =4 = KE
i -3 B v e Ke
SDv ~log-A e o KC
LDy ~loo-B e = e
Y —iop ~A al / 44
Wy —loo =R il v 28
¥ ~10t-A i 1 K<
Uy -i0L-B 3 v Ed e KE

\\dog\files\public\Quality Control Documents\Forms\Electrical\Electrical Testing Report Rev.2.docx




Issuing Authority: QA/QC Manager Quality Control

ok
@
Date of Issue: DEC 1 2014 - FORM-ELECTRICAL TESTING REPORT
Rev Status: 1 NWP Page 2 of 2
INDUSTRIES LP

Cable Number Test Voltage | Test Resistance | Function Test | Point To Point Initial

Representative: Print Name: G{{H‘g Signaturﬁff —23 Date: _-;;MQZL,,/ [?

Client
Representative  Print Name: Signature: Date:

Tester Print Name: V\%mé Signature: /%;?/\ Date: &x.«.cﬂ‘-"/jf
rd L ~ {
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INDUSTRIES LP

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

Project Data List
BUILD TO NWP STOCK

ORIGINAL

Work Orders 09961
Date: November 7, 2016
Reference P&ID:

Project Coordinator: Shannon Fischer

P Estimate Reference:
Client: NWP Stock
Contact:
Email:
Phone:
1.0 GENERAL DESCRIPTION

Quantity Description
1 2.0 MM BTU / Hr Lineheater Package

62" x 20'-0" Horizontal Lineheater

47 2500# RTJ x 4" 1500# RTJ Split Process Coil, 8 pass each
Fuel Gas Scrubber

Skidded, insulated with all B149.3 compliant instrumentation
Ex Works: Innisfail, Alberta



NOV. Al, 80l
096 (~00t Rex O

2.0 VESSEL

1.1 GENERAL DESCRIPTION
Tag #: H-200

62" OD x 20’-0" Long

Horizontal design

20" Sch 10, 0.25” SA-53-ERW removable non code firetube, Flux Rate: 10,000 BTU/ft2

Rated at 2,000,000 BTU / Hr

20" @ x 0.25” wall firetube stack

20" @ x 0.25" wall 120" Surge Tank c/w (TH-200) Thief Hatch, 16 oz pressure, 0.4 0z vacuum
Two support saddles

e © © © © @ o

3.0 COILS

e COIL A - only 4” Sch. XXH, SA-333-Gr6, eight pass preheat coil with 2500# ANSI 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. ABSA Registration

¢ COILB -only 4" Sch. 160, SA-333-Gr6, eight pass reheat coil with 1500# ANSI RTJ flanged outer ends,
3375 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. ABSA Registration

e Preheat Fuel Gas Line - 1" Sch. 160, SA-106-B, socket-weld, 6000# fittings. Hydro tested to 2160
PSIG

4.0 INSTRUMENTATION
Tag # Quantity Description

BE 200 1M Flame Arrested Burner
Enardo Model FAH32/18-18A
2,000,000 BTU/Hr
c/w 32" flame cell element
ACL-M200 air/gas mixer
ACL-B20016 venturi barrel
ACL-ON20020 High Efficiency burner nozzle.
Two piece aluminium construction to fit 20" tube

BMS-200 (1) Burner Ignition Controller - ACL Model 5100
Microprocessor based flame fail/ignition system with
auto relight, shutdown input, remote stop and remote
start, proof of closure contacts and alarm output relay.
24 VVDC operation
CSA approved for Class 1, Div 2 location
CSA 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

LG-200 &) Level Gauge — Tubular Glass Level Gauge
LGV-200 5/8” Redline tube, ¢/w Conbraco 20-150-03 vaives
LSL-200 (1) Level Switch — SOR

Model 1510B-G2A-C-L9-ES-CSNCCV
Level Switch, 2" NPT, electric, 24 VDC,
Low Power SPST 25 Watts Max

c/w 2" x 3" SS float, std service

NWP INDUSTRIES LP. 20of7 PDL STOCK 2.0 - 09961 Rev0



NON. 8,800 OFR[-00! ey

WA
PI-200 (1) Pressure Gauae — CPW-Hyéropoise Model.402 73353
Liquid filled % inch dia. face 212"
1/4-inch NPT bottom mount end connection
Aluminum case and SS internals
0 to 300 PSIG, dual scale

PI-107 (1) Pressure Gauge — Wika Model 233.53
Liquid filled 2-1/2 inch dia. face
1/4-inch NPT bottom mount end connection
Stainless Steel
0 to 30 PSIG, Dual Scale

PRV-200 (1) Instrument Gas Regulator - Fisher
Model 67CFR Regulator
1" FNPT connections, Tapped Bonnet
0-60 PSIG Adjustable spring range, 5 micron filter
c/w 0-60 psi gauge

PRV-201 (1 Instrument Gas Regulator - Fisher
Model 67CFR Regulator
¥a” FNPT connections, Tapped Bonnet
0-125 PSIG Adjustable spring range, 5 micron filter
c/w 0-160 psi gauge

PSV-200 (1) Relief Valve — Taylor
Model 8200, 1" MNPT x 1" FNPT
Size “D" Orifice (0.128 sq. in.)
set @ 150 psi, std service

TC-200 (1) Temperature Controller - Kimray
Model HT-12 Temperature Controller,
1/2" MNPT, -30 F to 750 F Temp range
A 5 fo 30 psig output signal, 12" probe
TW-200 (1) 1/2" FNPT x 1"MNPT x 12" long SS separable socket

TI-201/TW-201 (1) Temperature Indicator - Trend
Model 33060 Temperature Gauge,
1/2" NPT Back Mount connection, 0-250 F dual scale
3" dial, 6" stem c/w 304 SS thermowell
1/2” FNPT x 1" MNPT x 6" "U” dimension length 304
SST thermowell

TSHH-202 (1) High Temperature Shut-down — CCS
Model CCS6900TE14 High Temp. Shut-down Switch
1/2" MNPT End Connection
24 VDC, Factory set @ 90 C

TW-202 (1) 1/2" FNPT x 1" MNPT x 4.5” “U” 316SS thermowell
(Part 113-34-1-316)

SC-200 (1M Speed Control Valve, Model NAS4000-No2
1/4" NPT, 150 Psi MAWP

5.0 VALVE TRAIN
Tag # Quantity Description
BF025G (4) ¥a” Ball Valve, NEO 2500, Two-Piece Full Bore, SS,

NWP INDUSTRIES LP. 3of7 PDL STOCK 2.0 - 09961 Rev0



WOV. 2\, 20l . Opl-00!

2000 psi WOG, Lockable Handle
CSA 3.16 Certified

BF100G (2) 1” Ball Valve, NEO 2500, Two-Piece Full Bore, SS, 2000
psi WOG, Lockable Handle
CSA 3.16 Certified

NMO025 (2) Anderson Greenwood, 72" Needle Valve
6000#, Model #H1VDS22
%' F x %" M STRAIGHT, 316SS BODY

Delrin Seat fﬁfﬁtt t “{
Rativiaieh
Pl 104/105 (2) Pressure Gauges SOSRSE S
2-1/2" Dial, SS
" 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, SS CONSTRUCTION, CSAAPPROVED
SET @ 14 psi Rising
CALIBRATION CERTIFICATE IS REQUIRED

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

PRV 102 (1 Main Regulator - Fisher 627R
Maximum Inlet Pressure 250 PSIG
Qutlet Pressure Range 5 to 20 PSIG Spring Range
1" FNPT / Orifice Size %"
%" Tapped Bonnet
Body Material: Ductile Iron
Spring Case Material: Aluminum
Nitrile Disk
Set @ 9PSI

PRV 103 W) Pilot Regulator — Fisher 67CFR c/w PI
" NPT Tapped-Bonnet
Maximum Inlet Pressure 250 psig
QOutlet Pressure Range 0-35 psig / ¢/w gauge
Adjustable spring range, 5 micron filter
Adjustable screw with closing cap
Temperature Range: -40 to 180 Deg F

SDV-UY 100 (1) Fossil Main Gas Safety Valve, Pneumatic Actuator
Fossil Series 1" ESD 24 VDC
Series 88 — Explosion Proof Class 1 Div1 — 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: 316SS
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SY100 (1)

TCV 100 1)

Uy 101 (1)

6.0 SKID/ENCLOSURE

NOV- &\, &0\b  OAdbl-00!
vO

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 Beacor Indicator,
Classified, Class 1, Div 1 &9 X%
Solenoid: ASCO EF8326G202 24 VDC (+%+6'watts),

Hazardous Area Classified, Class 1, Div 1

Approvals:

CSA 6.5-2000/ANSI Z21.21-Automatic Valves for Gas Appliances
CGA 3.9-M94 Automatic Safety Shut-Off Gas Valves

CSA C/I = Commercial/lndustrial

API 604 4™ Edition Firesafe

Temperature Range -49 — 122 Deg.F

Y STRAINER 1" - 3000 ALTA
Model YS 3000

1/32 Perf 304SS Strainer
ASTM A105N Body

2" Drain Connection

Fisher Pneumatic Temperature Control Valve
Fisher Model 119

1" NPT — 9/16” Port

5-35 PSI Range

Cast Iron Body

150 PSI MAWP, STD Service

ASCO 3-Way Solenoid

%" NPT Pilot Solenoid

Model EF8314H301

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

24VDC Coil, CSA Approved Explosion Proof

Low Power 0.55 Watts

SK-200 1)

E-200 (1)

7.0 FUEL GAS SYSTEM

Wide Flange 12” @ 50 Skid
7'-0" wide, 25'-0" long

Foam Panel Enclosure

24" Wx60"Lx72"H

1-1/2" polyurethane foam panel
Galvalume Interior/Exterior

V-200 (1)

HLSD-200 (1)

NWP INDUSTRIES LP.

Vertical Fuel Gas Scrubber

8'-5/8 X 23" 285 PSI c/w Alberta, BC and Saskatchewan registration
1" NPT inlet, 2" NPT outlet, 3/4” NPT drain

MAWRP: 285PSIG @ 100degF / MDMT: -50degF @ 285PSIG

CA: 1/8" CRN: OH0939-213

PVC float construction

50f7 PDL STOCK 2.0 - 09961 Rev0
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8.0 MANUAL VALVES

BF025
BFO050

BRO075

BR100

BR200

NMO025

()

(2)

(1)
(1)

(1)
(2

" NPT, 2000#, Nutron Ball Valve, FP, CS, Std Trim
Model: T3F02520BZ

%" NPT, 2000#, Nutron Ball Valve, FP, CS, Std Trimn
Model: T3F05S20BZ

%" NPT RP, 2000#, MA Stewart Barstock Ball Valve

1" NPT RP, 3000#, Nutron Ball Valve, RP, Std Trim
Model: T3R10S20BZ

2" NPT RP, 2000#, MA Stewart Barstock Ball Valve

¥a" NPT M x F, H__uber Magnum Needle Valve, 6000#, SS Body

9.0 PACKAGE MATERIALS

Coil

Flanges: SA 350 LF2 RTJWN

Piping: SA 333-Gr6 Sch 160 (B) / Sch XXH (A)
Fittings: SA 420-WPL6E

Bolts/Nuts: SA 193-B7M / SA 194-2HM

Gaskets: Spiral wound 316SS Flexitallic
Structural Material: SA 36

Firetube SA 53 ERW Sch 20, 0.375"

Threaded Piping

SA-106-B, Sch 80 SMLS
SA-105-N, 3000%#

NA
NA
NA

Threadolets and Couplings: NA

1/8-inch, 316 S.S. Flex.
SA-193-B7M, SA-194-2HM
316 SS

CSs

Pipe Fuel gas:
Threaded Fittings:
Welded Piping
Pipe:

Flanges:

Weld Fittings:
Gaskets:
Bolting:
Tubing:
Fittings:
Ferrules:

10.0 TESTING / POST WELD HEAT TREAT (PWHT)

CS

Rev O.

Hydro-Testing:

Radiography:

PWHT:

Ultrasonic Test:
Hardness Test:

NWP INDUSTRIES LP.

Pressure Vessels:

As per ASME Section VIII Div 1

Pressure Piping: As per B31.3

Scrubber: Exempt as per UW11(c)
Piping: N/A

Process Coil: 100%

Firetube: None

Process Coil: Yes

Piping: N/A

None Included
None Included
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11.0  PAINT
SSPC-SP 6-63 Commercial Blast, (1) coat Cloverdale Clovacoat 30Q Epoxy to insulated areas.
Uninsulated areas will have (2) coats Cloverdale Clovacoat 300 Epaxy, Warm Grey.
Fire tube stack painted high heat black.
12.0 INSULATION
e 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
13.0 ELECTRICAL
e BMS electrical components wired to skid edge as per Class 1, Div 1 Canadian Electrical Code
specifications.
14.0 DOCUMENTATION
e One equipment manual on CD is supplied. Hard copies are available at $500 per copy
15.0 ADDITIONAL NOTES

Package will be dismantled only to the extent required for shipping.
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NOTE 5
HIGH LOUVER 8" Wx 8°H

NOTE 5 NOTES
LOW LOUVER B" Wx 8'H

ALTERNATE ISOMETRIC VIEW

SHIPPING DATA
BATH CAPACITY =298.42 CU. FT. APPROX. OVERALL HEIGHT: 122 314"
O APPROX. OVERALLLENGTH:| 310 11/1¢”
APPROX. OVERALL WIDTH: 99 3/16"
B APPROX. PACKAGE WEIGHT: | 22,505 LBS

e

DIMETRIC VIEW SCALE: 1:45
SCALE: 1:45
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ITEM PART # DRAWING # DESCRIPTION MATERIAL | QTY | MTR#
101 | BANEO-BFI00GT NEO 2500 BALL VALVE 1° 2000 PSI WOG,SS, Lockable Handle sST -
102 | BANEO-BFO25GT NEO 2500 BALL VALVE 1/4" 2000 PS| WOG, S8, Lockable Handle SST 3
103 | ELBTHI0.Z5WA ELBOW 90 DEG /4" 3M THRD SA-105N 1
/o[ 104 FOSSIL-8320-24 PROOF OF CLOSURE VALVE FOSSIL 1" NPT cs 1
105 NE-MF-25-55 VALVE NEEDLE MAGNUM 1/4” 6000 PSI MF-25-85 S5T T2
106 | NIP.2515YB0EA NIPPLE 1/4" x 1 1/2" SCH XHI80 SA-1068 §
107 NIP1(2.5)80C NIPPLE 1" x2 172" SCH X80 SA-1068 2
108 NIP1(2)80C NIPPLE 12" SCH XH/80 SA-1068 3
109 NIP1(5)80C NIPPLE 1* x 5" SCH XH/80 SA-1068 2
110 | PCV-119(5-35)1.0 Fisher 119 1" NPT 9/16" Orfice Spring Range: 5 f0 35 psig 1
111 | PI-233.53(0-30)2.5FCBM PRESSURE GAUGE WIKA 2 1/2* FACE 1/4" NPT, 0-30 PS1, MODEL NO. 233,53 CENTER BACK MOUNT _ S5 3
112 PLH.25HYEE PLUG HEX 1/4” 6M THRD SA-T0N 2
13 | PRV-G7CF1663330892 PRESSURE REGULATOR FISHER 67CFR 0-35 PSI SPRING STD TRIM ORIFICE, TAPPED BONNET 1
114 | PRV-627121729855 627489 5-20 PSI STD 0.5in ORIFICE . 1
15 | PSBU00GZE1Z MR PRESSURE SWITCH CCS MODEL 6900GZE12 SET @ 14 PSI RISING 1
6 | PSBO00GZE124F PRESSURE SWITCH CCS MODEL 6900GZE12 SET @ 4 PSI FALLING "
17 §56TA14 TUBE ADAPTOR 3/6° TUBE x /4" MNPT MDL SS-6-TA-14 1
118 $5.600-1-8 TUBING, STRAIGHT CONNECTOR, 38" TUBING x 1/2° MNPT, S5-600-1-8 316 58 2
%’éﬁm ISOMETRIC VIEW 119 $5-600-114 TUBING, STRAIGHT CONNECTOR, 3/8" TUBING x 1/4" MNPT, S5.600-1-4 3658 3
112 SCALE: 1:12 120 | 6576-603520 TUBING, 0.035" WT SMLS 358" 31655 2
RIGHT TO LEFT LEFT TO RIGHT 121 SWCTE1(.25)80A SWAGE 1" x 1/4" SCH XH/80 THRD SA105N 3
122 | SY-HV426716002 SOLENOID VALVE ASCO 1/4° NPT, ASCO 24VDC SOLENOID C/l RATED, 10.6 WATTS 1
12 TESTH.25WA TEE 14" 3M THRD SA-105 7
124 TESTHIWA TEE 1" 3M THRD SA-105 3
125 | YSY53000-1.0 STRAINER ALTASTRAINER 1" NPT CL 3000 MDL YS3000 ]
18
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Add; 10 Dalixincun, Hengyang City,Hunan,P R.China P.C.:421001

STEEL TUBE CO..LTD Tel aod Fax: +86 734 8873739
(ACCORDING TO EN10204 3.18) E-mail: hsiec@hystecltube.com
CUSTOMER |CERTIFICATE NO. YCHYST2014095-02
CONTRACT-ITEM NO. 211100145202 |p.ONoO.| 113968 DATE: 2015-3-10] PAGE: 13
PRODUCT SEAMLESS STEEL LINE PIFE [ bELIvERY conpiTion N
SPECIFICATION SEE. SPECIFICATION NOTE | HRAT TREATMENT |
GRADE B/X42,GR 290 v~ | Dmvensions | 3/4"x0,154*x20FT "~
TOTAL BUNDLES: 9 | TOTAL PIECES: 1080 |  TOTAL LENGTH: 21594.470 f | TOTAL WEIGHT: 14474 mt
LENGTH | WEIGHT TENSILE TEST ASTM A370 COLD
NO.| BATCH No. HEAT No, | BUNDLES | FIECES N mt SAMPLE TYPE/ ORIENTATION / SIZE(mu/GAUGE LENGTH(mm):FAL\S0 BENDING
w1 TS(psi) YS(ps) | RTOS EL(%) RA (%) | vsns 15T
1| weia20s3 | wiosaz [ 1 82 1635.580 1.099 $8875 46543 335 | 068 | ACCEPTABLE
2 | wLisol-196 | € 015010340) I 137 | 2739.299 1.836 66700 ¥~ 45385 145 v 068 |ACCEPTABLE
3 WL1501-198 015010340 7 861 17215.592 11.539 68150 45545 33.0 0.68 ACCEPTABLE

W2-ACTUAL WEIGHT

NR-NORMALIZING ROLLED
K|-ABSORB ENERGY FOR THE FIRST SET

IMPACT TEST HARDNESS TEST
NO NOTCH TYPE/ORIENTATION/TEMPERATURE({CY/SIZE (mm) : NON METALIC | GRAIN NACE MRO}75/1S0 15156/
' 1] il INCLUSION SIZE 4R0103
AK1 (1) Av.(J) [% SHEAR AREA LE AK2 () Av.()) | %SHEAR AREA | LE HRC

1 / ; noms A

2 / ! namsii

3 / ! PO
NOTES:
W1~THEORETICAL WEIGHT SAMPLE ORIENTATION : L~LONGITUDINAL T-TRANSVERSE  N~-NORMALIZING HE~HOT EXPANDED

SAMPLE TYPE: 5—STRIP C-CLUBBED F-FULL-SECTION
Q&T—-QUENCHING AND TEMPERING
AXZ~-ABSORB ENERGY FORTHE SECOND SET

A--ANNEALING
Av--AVERAGE
LE~STDE EXPANSION

HR-HOT ROLLED
N&T-NORMALIZING AND TEMPERING

of 3



Add; 10 Dalixincun, Bengyeng City,Hunan,PR China

HENGYANG VALIN MILL TEST CERTIFICATE PCsaa1oor
STEEL TUBE CO.,LTD Teland Fax: -+86 734 8873739
(ACCORDING TO EN10204 3.1B) E-mall: bsiec@hysteeltube com
CUSTOMER | CERTIFICATE NO. YCHYST2014095-02
CONTRACT-ITEM NO. 211100145202 | rowo. ] 113968 DATE: 2015-3-10 [ PAGE: 273
PRODUCT SEAMLESS STEEL LINE PIPE DELIVERY CONDITION | N
SPECIFICATION SEE SPECIFICATION NOTE | HEAT TREATMENT
GRADE B/X42,GR 290 DIMENSIONS | 3/4*x0.154"X20FT
TOTAL BUNDLES: 9 |TOTAL PIECES: 1080 |TOTAL LENGTH: 21594470 f | TOTAL WEIGHT: 14474
wa HEAT No. CHEMICAL COMPOSITION (%)
BATCH No. Type| € [8i [Mn] crmofw Jeu[Ni[PTai]snfas[mo]sb o] T |z ] N ] Bi I8 ]v!al—c- cE  [somi[swn[sma| R R3
*100 v [0C0 ] “100 *]000
P
W11405452 H 11] 25]109] 20 3 10] 10| 41 30| 24 10 30 30] 3] 200 30 s6] 3| s7 5.9
1 WL1412-053 P 12] 26{ uo] 20 4 1| ol 41 28 23 12 26] 33| 3| 24 31 58 31.3] 543 92
WL1412-053 AP 12| 26} 108] 20] 5 /3_ 10] 9] 40 28] 24 1 251 30] 2f 20] 3 59 3] 55 9.0
15010340 H v 1135100 v15] v3 v20| 7] 25 32] 28] 10| violv/1of 4] 20 28v7| 69| 33| 59 9.1
2 WLI501- P l2| 3z| 100| 15| 2 20 gI 26 32] 29 12 10f 10] 3| 2] 29 68| 33| &2 83
WL1501-196 P 12| 32{105] 15| 4 20] 8| 2¢ 31| 38 15| 13] 4 20 30 70 | 323] 603 8.8
015010340 | 1] 3siwo| 15[ 3 20| 8] 25 32} 25 10 10| 4] 20 28 691 33| 59 9.1
3 WLI501-198 P 12] 32[100] 15] 3 20 7] 25 2] 29 12 18] 3] 24 2 69| 333] &3 83
WLI1501-198 P 12] 32[105] 5] 3 20] 71 26 31] 29 11 1] 13] 4] 20 30 69| 323] 613 18
NON-DESTRUCTIVE TEST PE
POSITION FIPE BODY PIPE END END SURFACE(GROOVE)
NDT Type(Level) BT2 UT/L2 ACCEPFTABLE
VISUAL & DIMENSION
LAMINAR ACCEPTABLE
TEST RESULT ACCEPTABLE ACCEPTABLE N/A COATING
{RESIDUAL MAGNETISM <2065 ACCEPTABLE
T THICKNESS MEASUREMENT NA
HYDROSTATIC TEST Min{psi/s) 300076 ACCEPTABLE ACCEPTABLE
NOTES: H-HEAT ANALYSIS P-FRODUCT ANALYSIS  CE-BQUIVALENT CARBON R-RATIO Ri=Ca /S R2=Al /N R3=Mn /C
CEITW=CHMn/6HCrHMotV)/SHOmH NIV S CEPCM=C35i30HMa+CreCu)20 NS0 Mol L5+V/10+5*B SUMI=CriCu+MoHNi+V SUMZ=Nb+Y  SUM3-Nb+V+TI
ET-ISO10893-2-2011. UT-1S010893-10-2011, MPI-ISO10893-5-2011. EMI-IS010893-3-2011. WT-ISO10893-12-2011, LaminationT-ISO-10893-8-2011
L4/L3'L.2-ACCEPT LEVEL L4/L3/L2NOTCH DEPTH 1S 12.5% /10% /5% THE SPECIFIED WALL THICKNESS.




HENGYANG VALIN

MILL TEST CERTIFICATE
STEEL TUBE CO.LTD

Add: 10 Dalixincun, Hengyang

City,Hunen,P R .China P,C.:421001

Tel and Fux: 86 734 8873739

.. (ACCORDING TO EN10204 3.1B) E-mail: hsiec@hystecitube.com

CUSTOMER | CERTIFICATE NoO. YCHYST2014095-02

CONTRACT-ITEM NO, 2111001452-02 | roNO. | 113968 DATE: 20153-10]  PAGE: 33

PRODUCT SEAMLESS STEEL LINE FIPE | DELIVERY CONDITION N

SPECIFICATION SEE SPECIFICATION NOTE | HEAT TREATMENT |

GRADE B/X42,GR 290 | DIMENSIONS | 3/4"%0.154"x20FT

TOTAL BUNDLES: 9 [ToTAL PECES: 1080 | TOTAL LENGTH: 21594470 ft | TOTAL WEIGHT: 14474 mt
REMARK : STEEL ISFULLY KILLED

API 51{45@4‘1“’% A/SAI06B-2013, CSA Z245.1 GR290 CAT 1, 88,
NACE MRW175/1S015156-2009/MR0103-2012(ONLY FOR HARDNESS)
SPECIFICATION
NOTE

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

This cestificate is issued by a computerized syster and it is valid with electronio signatuve, Tn case the owner of the certificate would release a copy of
it Jhe must attest its conformity to the original one taking npon himself the responsibility for any unlawful or not allowed use.

Quality Manager:

Any aheration and/or falsification will be subjeci to the law.

(£ you need to assure the authenticlty of this certificate ,please do not hesitate to coatact Hengyang Valin Stee] Tube CO,LTD, E-mail : hsico@hysteeltube.com

CUSTOMER THIRD PARTY

Certificats-maker:

¥




Po 1 of |
“"%@A 240 %Aroe;’g “"-’ 4—D875i4"

ss:'fﬁ-#:f ‘ o
G, . YANGmUU LONTL{IN STE EL TU BE CO.,LTD,
< k 5 SN TNEE P T ]
i :*::m,...wmw - MILL TEST CERTIFICATE (EN10204-3. 1)
CUSTOMER: MAX METAL MaviRIAL 0O L I r. ISO.REGISTRATION NO: 44 100072544
PRODUCT: SEAMLESS 1881 py ;y CONTRACT NO: 2O#1.15357
SPEC: AR SLASTMIASME Assa The an E ‘fl MR-01.75 150015154 CERTIFICATE NUMBER: 15EX01035-2-01
L TOTAL, & BUNDLES 497 PILCES 10344 KG 31958 METERS PACKING IN BUNDLIS
oy | ROAT i . ~ |WEIGHT ,
mk ; s 7ZE LS T T e T ‘ —— McT or |
No. . | GRADY = : KG C{ S 1M} p s Cr { Ni | Ca| Mo v |y MK (C\F'n'
_ﬁﬁ . . & I ! 08 | A | <s | eas | <o 4 4 2504 &S00
1 3 - can |1 SCHSUsSRL 354Amnes 45 50m Linatho- | s | 2 ' O d
Py Xisovaoise | gup || SCHSURS HnLang 373 P08 oo d y09 to0i7.) 0008 | 005 | 0or | .02 0.002 | 0004, G602 | 6.06 | 0.37
4 6.?1\4 s 2o .\|. Ak YRVE AtA] K AL X i L ; oA ;
% l—\‘_ T SRyt S G OO B s g 74_,4__%__44_.474 ]
7 ONIDS9s_A sotia0isi | grop T It S0 02 ) yo9 {0017 {0008 | 003 | 001 | 002 0.002 |2.00¢ 1 0.002 | €06 | 0.37
MECHANICAL TECHUNOLOGICAL | NONDESTRUCTIVE SURFACE DIMENSION
FROPERTIES PROPERTIES. TEST QUALITY _ TOLERANCE
no. | Reb(MPa) [ Rm (P ] IERE- | IVMPAGT ‘ T ' _ ‘
[ 7] ¥IELo | teNsiLE | rron - NESS TEST L pLATTEN- | FrarNG | =ss 2 . ]
; T T NN g ; ey R Noingl = 3 N ‘ D, W.T.
EIRENGTHSTRENGTH] A% | iy INGTEST | Esy |DENDING wE =k e ouT =
P I ?:243 2 =415 1
! Satisfactory 2500981 Satisiactory ‘Satisfactory Salishactory Satishctory | Satisfactory Salisfactory
5 : . e G s P 14— i isfartars
- : : . — Satistactory 2500PSI | Satisfactory Satisfactory Salisfactory Satisfactory satfactory Satisfattory
] S S —t ]
AT AMYr o

IREMAR RIS: Delivery condition: Normaiized.

TCertificate crmrk; The material meeis the requirements

of ASTMYASME AISA-106 Grade B Sous Service,

MANAGING REPRESENTATIVE:

/“,/7-, ),m

" Po 7R6 *67&%
e cOnforms with ASM

. tion
2R Sec Il, Part A 2015 Edi
T~ DT !o’/ 16 JF

DATE: April. 10,2015
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*Banteler Stesl/T: g B S(}M go 54\?75’/;3 . -U._’ q i}1 l
= 3043 Pacorbor - BENTELERY /

. .
Deutschland C./C " Va) 2 &
Tel.: + 49.5254.81-0 Fax: + 49.5254,13666 C; 7 v . h D [,,__CJ“LA/ Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865927/001/P PrOf-Nr.: Blatt: 1/ 5
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
EN"10204:2005-01 Kunden-Bestell-Nr.: 46003137/1-15344 Hersteller: Warmrohrwerk Dinslaken
Bertioler Stesl/Tube GmbH - Postfach 1340 - 33043 Paderbom - Dottschland Purchase Crder No.: Manufacturer: {DIN EN IS0 8001, ISOITS-18849 CERTIFIED BY TUEV NORD CERT]
SEAMLESS STEEL PIPELTD. No. de commande du client: Producteur: {PED 97/23/EC CERTIFIED BY TUEV NORD SYSTEMS]
6868 - 81 STREET SE Benteler Auftrags-Nr.: 1606485 Herstellerzeichen: V
CALGARY AB T2C5B8 Benteler Order No,: Manufacturer's brand:
CANADA No. de commande Benteler: Marque du producteur:
Versandanzeigen-Nr.: 6571545 Stempel des Abnahmebeauftragten: WA
Dispatch Note No.: Stamp of the inspaction representative:
No. d'avis d'expédition: Poingon du contréleur: -
Produkt: NAHTLOSE STAHLROHRE Stahlerschmelzungsverfahren: ELEKTROSTAHL
Product: = SEAM TEEL TUBES Steelmaking process: ELECTRIC FURNACE
: - Produit: TUBES ACIER SANS SOUDURE Procédé d'élaboration de I'acier: FOUR BELECTRIQUE
“Ti. Lieferbedingungen:; - . - ASTM-A 106-2813, ASTM;A 3332010 -HF, ASME SA-106, ASME Section Il Part A Edition 2013, ASME
. itsno. Termsofdelivery: .., L . SA-333- SME Section-Il-Part A Edition 2013, CSA Standard Z245.1-14 Category I, Sour Service,
&/150 35 Conditions de Ilvrai'so.h:_’l" AL ANSI/NACE MR0175/1SO 15156-1: 2009, ANSI/NACEMR0175/1SO 15156-2: 2009 ;?
wessd sy MaBe - Toleranzeh: » 3. ASME SA-106, ASMES&cﬁGn Il Part A Edition 2013, ASTM-A 106-2013, ASME SA- 999 ASNE Section 1l Part A Ed!tlon
-2G13 Dimenslons-tolerances: 2013, ASTM-A 999-2013
: Dimenslons-tolérances: b ’ ‘.. -
CA Stahlsorte: GRADE 1, GRADE 290, GRADE 6, GRADEB + PO 7 '&;lc%;l [y = S ;’;
7 Steel grada: : : CO[’lfOI’mS Wlt‘h ASME s
Nuanca d'acier: e D wi o
Lieferzustand: Normalized SeetPartA2045Edition
Delivery condition: I
Etat de livraison: P ) L Q\A/ / )-7 J [__/
- Produktkennzeichnung: FS: BENTELERZ.245.1:-14 - A/ SA-106 { A/ SA-333 B/1/6/290 CMORIEZ SS HEAT-NO.
Product marking: M45C SMLS HN DIMENSION TEST PRESSURE S6 WA GERMANY P.O. |-15344DIMENSIONS SCHEDULE
Marquage du produit: PS: HEAT-NO. DIMENSIONS SCHEDULE B/1/6/290 SS
AEZ= Alnéntmhmhﬂftung Elching Ink marking, Gravure 4 I mc.re . FK= Farbkennzaichnung, colour marking, marquage par couleur , FS= Farbschablonierung, paint stencilling, merquaga par painture . FSD = Farbstrahidrucker, Colour jel printer, imprimante & jet d'encre de
couleur . LK= Laserk g, Laser marking, Marquag . PKE= Bikettenk ichnung, tag marking, marquage sur étiquette . PS= Préigestempel, die stamp, qguage par poing ga . TS= TI ichnung, Ink Je! spray marking, imprimante & jet
d'encre .
Pos. Stiick Mafe Lénge Gewicht  Schmelzen-Nr. Priifdruck Rohr-Nr.-Gruppe Vielfachléngen
tem” Number Dimenslons Length Welght Heat No. Test prassure Tube number group Multiple lengths
Poste Nombre Dimensions Longueur Foids No. de coulée Pression d'épreuve Série de no. des tubes Longueurs multiples
feet feet Ibs J——— PSI s
0010 57 2" NPS * Sched. 80 / 2333, 23 11795 (59111})/ 3000 5

38 FT - 42 FT




 Banteler StealTube GmbH
Postfach 13 40

BENTELERV

¥ 33043 Paderborn

Deutschland

Tol.: + 49.5254.81-0 Fax: + 49,5254.13666 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865927/001/P Prif-Nr.: Blatt: 2/ 5
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du decument: No. du certificat: Page:
Schmelzenanalyse [%] / Heat analysis [%] / Analyss sur coulée [%]

Pos. Schmelzen-Nr. C S MN P S CR MO NI cu \") NB Ti B

Item  Heat No. ;

Poste No.decoulée - / o wa " " e i vl g

00167591111 )4~ 0,120 0,200 0,75 0,005 0,003 0,07 0,02 0,05 0,06 0,002 0,011 0,002 0,0001

e e———

1. Formel: CElIW= C+ (Mn/6)+ ((Cr+ Mo+ V)/5)+ ((Cu+ Ni}15)< = 0,42 %
2. Formel: CEV= C+ F* ((Mn/6)+ (Sif24)+ (Cu/15)+ (Ni/20)+ ((Cr+ Mo+ V+ Nb)/5) + (5* B)) < = 0,40 %

3. Formel: Mn/C> = 3/1
4. Formel: Cr+ Cu+ Mo+ Ni+ V< = 1,00 %

Formelergebnisse / Formula results / Résultats des formules

Pos. . Schmelzen-Nr 1. Formel 2. Formel 3. Formel 4. Formel X 1y

ttem  :Heat No. 1. Formula 2. Formula - 3, Formula 4. Formula

Poste = *No.de-coule L~ 1.Formule 2. Formule 3. Formule 4. Formule

0010 591111 )« 0,271 ¥ 0,241 6,250 0,202

Produktanalyse [%] / Product analysis [%] / Analyse sur produit [%]

Pos. Schmelzen-Nr.

ltem  Heat No. c Sl MN P S CR MO NI cu \') NB Tl B

Poste Ng.decoulée / e/ d -/ u/ / - ./ P \/

ooio (5g1111/v 0,130 0,190 0,76 0,004 0,003 0,08 0,03 0,05 0,05 0,001 0,012 0,002 0,0001

1. Formel: CEIlIW= C+ (Mn/6)+ ((Cr+ Mo+ V)/5)+ ((Cu+ Ni)/15)< = 0,42 %

2, Formel:  CEV= C+ F* ((Mn/6)+ (Si/24)+ (Cul15)+ (Ni/20)+ ((Cr+ Mo+ V+ NbY/5) + (5*B))< = 0,40 %
3. Formel: Mn/C> = 31

4. Formel: Cr+ Cu+ Mo+ Ni+ V< =1,00%

Formelergebnisse / Formula results / Résultats des formules

Pos.l Schmelzen-Nr 1. Formel 2. Formel 3. Formel 4. Formel
Item Heat No. 1. Formula 2. Formula 3. Formula 4. Formula
Poste No. de coulée 1. Formule 2. Formule 3. Formule 4. Formule

0010. 591111 0,285 0,262 5,846 0,211




' Banteter SteeliTube GmbH

pReth BENTELERY
T 40 554,810 P + 40,6264, 13656 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865927/001/P Prif-Nr.: Blatt: 3/
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Prifergebnisse / Test results / Résultats des essais

Die Rohre sind auf Dichtheit gepriift durch: Hydrostatic test: acc. to CSA Z245.1, holding time min 5 seconds, Test PASSED

The tubas have been submitted to a leak tightness test by: pressure/Time-record

Les tubes ont passé un contrble d'étanchéité par:

Die Rohre wurden zerstdrungsfrel gepriift: ET-test: acc. to CSA Z245.1; for imperfections; drilled hole: 3,20 mm PASSED

The tubes are non destructive tested:

Les tubes ont passé un essai non destructif:

Augensichtkontrolle: PASSED ‘Biegeversuch: PASSED Mafkontrolle: PASSED

Visual inspection: . = uBending test: Dimensions examination:

Examen visuel: .- Essai de cintrage: Vérification des dimensions:

Ringfaltversuch: PASSED b

Flattening test:

Essai d'aplatissement: o ATl
Ergebnisse der mechanischen Prifung / Results of mechanical testing / Résultats des essais mécaniques ia e

Die Probennahme erfolgte an Vielfachldngen. Pt

The sampling was carried out on multiple lengths. . aea

L'echantillonage etait realise aux longueurs multiples.

Zugversuch ldngs Streifenprobe / Tensilo test longttudinal Strip test specimen / Essai de traction longitudinale Bande decoupee sur tube

Pos. Proben-Nr. - Schmelzen-Nr. Probenabmessung  Streckgrenze Zugfestigkeit Dehnung Einschnlirung

Item Specimen No. Heat No. Specimen dimensions Yield strength Tensile strength Hongation Area reduction

Poste No. de I'éprouvette  No. de coulée Dimenslons de I'éprouv.  Limite élastique Résistance 3 la traction Allongement Coefficient de striction

Anforderungen RT0,5% Rm A2" 1. Formel

Requirements mm PSI PsI % 1. Formula

Exigences ” 42061-71794 60191-90649 MIN 30.00 1. Formule

0010 000001 591111 19,00 X 5,40 46592 65847 3 40,00 }y

0010 000002 591111 &, 19,00 X 5,50 46847 4 ° 65992 L - 40,00 & ¥

0010 000003 591111 | 19,00 X 5,50 47137 | 66717 | 40,00

0010 000004 £91111 «/ 19,00 X 5,50 46122/ 64832 / 3,00 J

r



’ Benteler Steel/Tube GmbH

Postfach 13 40

? 33043 Paderborn

BENTELERVY

Tt icilgr.\sdzs«s.am Fax: + 49.5254.13666 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865927/001/P Prof-Nr.: Blatt: 4/ 5
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Hérteprlifung / Hardness test / Essai de dureté

Pos. Praben-Nr. Schmelzen-Nr.  Hérte

Item Specimen No. Heat No. Hardness

Poste No. de I'éprouv.  No. de coulée Dureté

Anforderungen HRC HB HV HRB HBW

Requirements

Exigences MAX 200

0010 000001 591111 136 \

0010 000002 591112 £ 135 &

0010 000003 591111 \" 135 #

0010 000004 591111 / 134 /
Kerbschlagbiegeverstich Notched bar impact test / Essai de flexion.par choc (résilience) [1 CHARPY_V] e s e

Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung :.: .. Probenlage -+t Pruftemperatur ~ Kerbschlagarbeit  Laterale Breitung Verf.-Bruchanteil

- ltem  Specimen No, ‘Heat No. Specimen dimensions ~ ~ Specimen position < +Test temperature Absorbed energy - Lataral expansion Shearfracture
Poste No. de I'éprouv.No. de coulée Dimensions de I éprotivette*/ "~ Posltion de I'éprouvette _Température d'essal  Energle absorbée s ;Expansion latéral Rupture ductila
Anforderungen =~ Lange Breite Hohe - - l4ngs (L) einzel  mittel - 7 einzel mitte!
Requirements Length  Width Height longitudinal (L) single average P single average
Exigences Longueur Largeur Hauteur longitudinal (L) individuelle moyenne individuelie moyenne
quer (Q) GRAD
mm mm mm transversal (Q) T J J mm % %
55 4,00 10,00 transvarsal (Q) -54 MINO11 min. 0,38
0010 000001 591111 55 4,00 10,00 L -54 63 - 60
4,00 10,00 63 60
4,00 10,00 65 64 1,66 60 60

Wérmebehandlung / Heat treatment / Traitement thermique

Normalizing temperature: 880°C, Holding time: 5 min.; Cooling: Air

Restmagnetismus / Demagnetize / Démagnétiser

demagnetized tubes; 1 measurement per 4 hours on both tube ends Two readings 180°apart around the circumference. Average value
max 3.0 Millitesla (24 Afcm), individual value max 3.5 Millitesla (28 A/cm)




* onteler SteolTube GmbH

T BENTELERV

Deutschland

Tel.: + 49.5254.81-0 Fax: + 49.5254.13666 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865927/001/P Prof-Nr.: Blatt: 5/
INSPECTION CERTIFICATEEN 10204-3.1 Document No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:

Vermerk / Remark / Remarque

NACE Standard: Hardness acc. to NACE Standard MR0175 HRC max. 22., The material meets the requirements of NACE MR0103, Region 3,
in accordance to Figure 1 and Appendix A.2, ANSI/NACE MR0175/1SO 15156-2:2009; Certificate remarks: Sour Service, The Material
is Aluminium deoxydized and inclusion shape controlled with Calcium-Silicon treatment, It is the end user's responsibility to
ensure that all environmental requirements as well as the requirements regarding engineering, construction and operation of
facilities are fulfilled in the country of use. Fit for purpose of the parts as well as homologation is not the scope of this
- contract., Steelmaking: Benteler Steel Mill Lingen, This is to confirm that the seamless linepipe supplied by Benteler and
.. verified lo CSA Standard Z2245.1-14 meets the requirement for micro hardness of max. 248 HV 500 gf., No weld repair has been :
+  carried out; Bend test: mandre! diameter 12D; Bending angle:-90 ° i

" Grain size: acc. to ASTM-E 112; Grain size and finer: 6

*-Verk#ufer(in) / Sales personel / Personne chargée : Mrs Heggemann, Tel.: 05254/81-4335, Fax: 4388 e

Dinsfaken, 01.04.2015, TEL.: 02064.623-5360 FAX: 02064.623-5390 Abnahmebeauftragter
Inspection representative
Contrdleur
DR BASEL KEITA / SEMIZ
Es wird bestétigt, daR die gelisferten Erzeugnisse den techn. Lieferbedingungen des Auftrages entsprechen.Dieses Dokument wurde mittels EDV erstellt und ist ohna Unterschrift rechtsgaitig.
We certify that the supplied products comply with the order specification. This document was prepared by means of slectronic data processing and is valid without signature.
Nous attestons que Iss produits livrés sont conformes aux stipulations de la commande.Ce documant a été &tabli par traltement éectronique de I'information et est valide sans signature.



. CapProducts, Ltd./ Phoenix * Capitol * Camco

25 Winnipeg St

Vanastra, ON NOM 1L0 Capprod ucts
Commanding a Higher Standardse Certified Mill Test Re ort
Printed: 2/13/2015 Certified: 11/06/2014
Customer P.O. C740 379545 6J0 Heat No 22397/
MRC CANADA ULC Tag Heat Code 831Q
7072 - 112 AVE SE Phoenix Order # 1100110
CALGARY. AB T2C 471 Material ASTM A333 GR6 2011/ASME SA333 GR6 2010 Edition
Part Number Description »
15110304LT 1/4 X2 XHSML BK STL NIPL A333-6 o

Chemical Properties

C Mn P S Si | Cu Ni Cr CEq. Long »
0.1800‘/ 0.7800¥] 0.0100%| 0.0120V] 0.2300/ 0.1700°| 0.0700 | 0.0400 0.3392 v
Mo A% Co Al Ch N Pb Sn Ta Ti
0.0200 0.0060 0.0020 0.0020

Additional Chemical Properties

Cr + Cu + Ni
0.2800

Mechanical Properties

Tensile (PSI){ Yield (PSI) |[Elong. % in 2 inor 4D| Rof A | HBW BW2
71920 vV | 52,640 42.4% 0.0% 118 0

Chkarpy Minimum Impact - ft/lbs
Test 1 Test2 | Test3 | Average
N/A N/A N/A N/A

* Hydro test passed. at 2500 psi.
* Eddy Current test passed.
* Bend test passed.

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

We further certify that this material was inspected using independent inspectors co;/ﬁofming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MR0103, and ISO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Conforms with ASME
Sec I, Part A 2015 Edition
Feb 2/16

KG




;9 1/2X1/4 XH GCONC SWAGE NIPPLE
ro Ltd. - Rev'd By: SB A420-WPLE TBE
1

WESTBROOK  MATERIAL TEST REPORT v 1

PO Box 53591 Voice 780 490 4976
Edmonton, AB T6X0P0 Fax 780 490 0471

Sold To: Trans AM Piping Prods Purchase Ordér: CL-15-8468 Printed: 5/15/2015
Order No.: 124029 Order Date: 5/15/2015 ‘

Line: Descn"pﬁﬁ: /
1 172 X 1/4 S80 A420 WPL6 CONC SWG TBE
*#*+33+3¥+ Snecifications - Heat Code HO0799; »++32+

A350/A350M-11 LF2, SA350 LF2, A105, SA105,A420-10A WPLG,
SA420 WPL6, A234-11 WPB, SA234 WPB, A788, ASME B16.5,
B16.9, B16.11, B16.47, B1.20.1, MSS SP-25, SP-44, SP-79,

SP-83, SP-95, API 605, A.W.W.A.

STARTING MATERIAL: BAR

Chemical Compesition: /

C: . Mmn: P: L H Si: Cr: Ni: Moe:
0.200 1.000 0.0]0/ 0.006 / 0.240 / 0.080 0.300/ 0.020 /
' 3, 020/ ¥ (7 > /

i H H : E.:
0.130 0.030 0.000 419

Mechanical Pro ies: £
Tensile 2 Yield Elonc*;(% RA(%): Hardnm/
80500 54500 34.0 70.00 BHN 159

Impact Results:
Test Temp: Achieved Values:
-50F 75-69-74 FT/LBS

Comments:
Normalized.

Cold drawn. -
Meets Nace MR-O%OOQ, MR-01-037/2010 and IS0 15156/2009.

MATERIAL CONFORMS

TOCUSTOMER
SPECIFICATIONS
AS PER PO.
REQUIREMENTS
CONFORMS WITH ASME SEC I, PART A
2015 EDITION
JANUARY 4, 2016 ER

— e 15

We hereby certify that the contents of this Material Test Report are correct and accurate to

the best of our kncwledge and belief. that all test results are in compliance with the material
specifications and that all material meets the dimensional requirements of the order. The
products described have not come into contact with mercury or any of its components. Westbrook's
USA Quality System is registered to ISO 9001, Certificate No. 328173. This document is in
accordance with EN10204:2004 3.1 / DIN50049 3.1B and was electronically transmitted. This
inspection certificate is issued under the authority of Westbrook Mfg's Quality Control Manager.


whouse
Text Box
CONFORMS WITH ASME SEC II, PART A 2015 EDITION
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Issuing Authority: QA/QC Manager

Date of Issue: FEB 12, 2014
Rev Status: 10.1

@

INDUSTRIES LP

Quality Control

TRAVEL SHEET

FORM-INDIRECT FIRE HEATER COIL

Page1of1

EXHIBIT 24.1 INDIRECT FIRED HEATER COIL TRAVEL SHEET

REV NO: ()

DO NOT START WITHOUT Al REVIEW

| Al REVIEW:

T

| DATE: 39 fwv 2¢(6

WONO: 09961-001-A

COILTYPE: 4/ -2500 ANSI RTJ (8 Pass)PRE-HEAT Coil X

SERIAL NO: NWP-098961-001-A Y'-1500 Awst RTY (% Cass) Pe Hear =217 ol
DWG NO:TH2001-A0-000 | DWG REVNO: 0 T%SH%?MTIATION BY:
CRNNO: Ply(7.21%3 Cr
SEQ ITEM HOLD COMMENTS Q.C.| | DATE A1 HOLD A Al DATE OWNER DATE
POINTS .
1 | Calculations in file LZ. | Rev e - T 1 g
2 Release of App'd DWG. L N i A ﬂ 1516
3 Heat #s Recorded L2 S __3"‘-; o ﬂ [. 11
Z 7
4 MTR's Checked i e 3/17 * Vol
5 Materials Accepted o 0 5 3 //‘7 }
%
6 | W.P.S Checked [ el - Lolean
7 | Welders Qualified v Lg | Wondifu v ,’i 1K
8 Thickness Recorded it 2 Sm")l'ﬁ f
9 Fit-up Examination(s) IQ\ Sw_t—i/ I —!r
10 Impact Tests A L@ N Py, 1[4
%
11 | Welds Examined (2 B0l - 0| en
12 | Welder |.D Checked W Pt Y 1inn
Final External i 2 Ii ‘
13 | [nspection v £ Por “{1 { | en
14 Radiography o { f j}h[o/[ 7 ‘f s
Final Ext. Prior to o= . ! ‘
6 | pWHT L2 [T iofily - |
17 | PWHT Chart Checked | +~ 2 sowd T
18 Hydrostatic Test Lﬁ Smﬁ ‘ﬁ}rlr . M (12 = - /ZM
CRN Drawing 3 v gl ] i e 7
19 | Reviewed PayIT.21R (& |Mav. 24/l " % R
20 |NCR.# |
21 Nameplate Stamping R [T.. \yj17 ] [
Data Report (AB-28) P T }, (1
22 Completed L jrﬁ \1}1 1 H PRy
23 | Nameplate Installation (& 5l U

The Authorized Inspector shall be presented with the Travel Sheet prior to construction so that he can designate
additional inspection point and/or Hold Points. Any revisions shall be marked with a delta symbol with revision
number and described at the bottom of this page.

* Denotes a A.l Inspection Point

** Denotes an A.l Hold Point

Wdogfiles\public\Quality Control Documents\Forms\indirect fired heater coil travel sheet.docx




MANUFACTURER'S DATA REPORT FOR INDIRECT FIRED HEATER COILS

the pressure equipmeant safety authority

AB-28 2016-03

PARTIAL [ |

Manufactured By:
Manufactured For:
Ultimate Owner:

NWP Industries LP 4017 60th Ave, Innisfail Alberta, T4G 159

A# 657441

Baytex Energy Corp. Centennial Place, East Tower 2800, 520 - 3rd Avenue SW, Calgary, AB T2P OR3

Baytex Energy Corp. Centennial Place, East Tower 2800, 520 - 3rd Avenue SW, Calgary, AB T2P OR3

Location of Installation:  15-02-42-12 WsM
Manufacturer's Serial No. Construction Drawing No. CODE: ASME B31.3 Year Built
NWP-09961-001-A LH2001-A0-000 REV.0 Edition [2014 2017
CONSTRUCTION
Design
Design Minimum Corrosion

Colil ID/Purpose Design Pressure Temp Temp Allowance Registered Drawing No. CRN
a |Coil A - Preheat 5171 PSIG 200 F 20F 0.0625" BDD-400A REV.1 P9417.213
b |Coil B - Reheat 3375 PSIG 200 F 20F 0.0625" BDD-400A REV.1 P9417.213
[
d
e

COIL
End Closures
Tubes Return Bend Flanges Openings
Mat'l Spec. Diameter Thickness Mat'l Spec. Thickness Mat'l Spec. Rafing Mat'l Spec. Size/Type | Rating
a |SA-333-GR6 4" NPS SCH XXS SA-420-WPL6 SCHXXS  [SA-350-LF2CL1 CL2500 |N/A NA NIA
b [SA-333-GR6 4" NPS SCH 160 SA-420-WPL6 SCH160  |SA-350-LF2 CL1 CL1500 |N/A N/A NIA
¢ [
d
e
HEADERS/MANIFOLDS
Shell Ends Openings

Purpose Size Mat'l Spec. Thickness Mat'l Spec. Thickness | No Mat'l Spec Size/Type | Rating
f IN/A N/A N/A N/A NIA N/A N/A [N/A N/A NIA
g |N/A N/A NA N/A N/A N/A NIA [N/A NIA N/A

TEST PRESSURE, NDE, POSTWELD HEAT TREATMENT AND SIZE
di E
Hydrostatic Test Radiography Other NDE (MT) Postweld Heat Treatment
Pressure (100% or % (PT) (UT)

' Random) Temp. Time Overall Length Heating Surface Volume
a|7757 PSIG 100% ‘OINA 1150 F 60 min. 234.875" 1034 SQ. FT. 8.107 CU.FT.
b 15063 PSIG 100% N/A 1150 F 60 min. 237.625" 174.7 SQ. FT. 9.64 CUFT.

c
1d
e
f
g
IMPACT TESTING: Exempt per Table 323.2.2 Column A
REMARKS:

CERTIFICATE OF COMPLIANCE
We certify that the statements in this report are correct and that all details of design, material, construction, and workmanship of this coil bundle are in accordance

with the above Provincial Registered Design. K/{)

Date Jan,12,2017 Signed Lance Raven For NWP Industries LP

(Répresentalive)
CERTIFICATE OF SHOP INSPECTION

(Manufacturer)

I, the undersigned, a duly authorized boiler and pressure vessel inspector employed by  Alberta Boilers Safety Association (ABSA of Alberta have inspected the
above Heater Coils and state that, to the best of my knowledge and belief, the constructed is in accordance with the Alberta Safety Codes Act and Regulations. By
signing this certificate, neither the inspector nor his ar her employer makes any warranty, expressed or implied, concerning the vessel described in this
manufacturer’s data report. Furthermore, neither the inspector nor his or her employer shall be liable in any manner for any personal injury or property damage or a
loss of any kind arising from or connected with this inspection.
/] el
. I i

Date  Jan,12,2017 Signed AR bt

MB 2995 A.B
D’ T
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EXHIBIT 14.1 HEAT TREATMENT REQUIREMENTS

INDUSTRIES LP

(403) 227-4100 seriag NWP-09961-001-A po# 732203
JoB NO.: 09961-001-A CUSTOMER: Baytex Energy DATE:Jan 10, 2017
COMPONENT DESCRIPTION
DWG. NO. AND LINE NO. DIAMETER THICKNESS MATERIAL LENGTH WEIGHT
LH2001-A0-000 Rev O - Page 2 4" NPS XXS SA-333-GR6 22 ft approx 4358 ibs
LH2001-A0-000 Rev 0 - Page 3 4" NPS SCH 160 SA-333-GR6 22 ft approx 3704 lbs
TYPE OF HEAT TREATMENT: PRESSURE VESSEL or Process Piping STRESS RELIEVE P1 and Materials
HEATING
Temperature to be raised from 800°F (425°C) to 1150° F (621°C) at a maximum rate of 400 °F

( 2 C) per hour. NOTE: THIS VALUE MUST NEVER EXCEED 400°F (222°C) PER HOUR.

[ Calculated rate = 400 degrees F/hr. (222 degrees C/hr) Divided by the maximum metal thickness of the shell or head
plate in inches]

HOLDING
Temperature to be held in range of 1150°F + 25°F for 60 minutes.
Holding time to be determined by Table UCS-56 for Nominal Thickness as specified in UW-40(]

COOLING 00
Temperature to be lowered from 1150°F (621°C) to 800°F (427°C) at a maximum rate of S °F

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

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

Additidnal Requirements:

O Job number and description required on heat treatment charts along with the operator's signature & date.
Reporting of thermocouple attachment method and location, and verification of furnace thermocouple
[ calibration is required.

A sufficient number of thermocouples shall be located to control and maintain uniform distribution of
temperature on all vessels and parts. Thermocouples shall be directly attached to the item or provision shall
be made for thermocouple placement at bottom, centre and top of the furnace charge in accordance with the
4 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 (140° C) within any 15 ft. (4.6 m) interval of length. An adequate number of
a thermocouples must be used to ensure this Code requirement is met.
During the holding period, there shall not be a greater difference than 150° (83° C) between the highest and
lowest temperature throughout the portion of the vessel being heat treated, except where the range is further
O limited by these instructions.
If Capacitor Discharge welding is used to attach thermocouples an ASME Code Section IX 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 permitted on vessels or parts. [ 0.5 x Capacitance in farads X Voltage ? = W-Sec.]
The method of therrp;'icgup‘{e removal shall not damage the heat treated item.
: 74 ; — .
Q.C. Inspector Signature //L Date: T wne- (O , R0 LT
t . CAPACITOR i
Thermocouple Attachment Method: DfSCHARG_E Location (s) I mm—
Furnace Heat Number B F 3 2 = 1 7 - O 1 1 ‘Top, TC# 5 Middle, TC# 6 Bottom
Tanuary 11, 2017
Furnace Operator Signature ,1¢C4) W Date:
Form Prepared by: Holly Mayvhew Date:Jan 10, 2016

Wdog\files\QC Manuals\PWHT Forms: 09154-002-A FAHT DOC
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R & R Stress Relieving Service Ltd.

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

CERTIFICATE OF
CONFORMANCE OF
RECORDING INSTRUMENTS

CERTIFIED BY: R & R Stress Relieving Service Ltd.
TEST NUMBER: RR1116

DATE: November 29, 2016

DATE DUE: February 28, 2017

INSTRUMENT MFG: Chino

MODEL NUMBER: AH-3725 N0OO

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 Certification Date:  12/11/15

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.

-

Shane Stimson

OIL AND GAS ¢ PETROCHEMICAL ¢ POWER ¢ PULP AND PAPER
INNOVATION ¢ QUALITY ¢ EXPERIENCE



' Issuing Authority: QA/QC Manager

Rev Status: 10.0

i INDUSTRIES LP

| Document Template 2013
| Quality Control

I FORM-Hydrostatic test affidavit

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

Customer: Baytex

Jo# 09961-001-A

Project: 4" coil for a 2.0 BTU Lineheater Pkg.

Projecti

Test Pressure: 5063 PS| and 7757 PSI

Hold Time:15 min.

Code Requirements: __ ASME B31.3 NFS 2014 Edition

/ v
All Personnel Advised of Test [ All Signs & Flagging Posted d

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

~

Supervisor: f C

Initials: Tester:

B A

Date 12/01/2017

Product Description:

S/N : NWP-09961-001-A

1. Coil A= 7757 PSIG

2. Coil B= 5063 PSIG

50% Test Pressure Leak/Systems Check Completed

[H/

1. 50% =3879 PSIG
2. 50% =2532 PSIG
Test Temperature: OF /

Equipment Drained & Flushed to Prevent Freezing:

Yes: El No: D

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

Start Time:

Finish Time:

[ 2128 0O

AR pn .

Test Gauge Identification # Pressure Range Calibration Date

NWPG- 20000~ Z000] 0-20,000 PSI OA (7 72017
NWPG- 20000 — D00 - 0-20,000 PS| OA-17 /0] F
NWPG- 10000 —| & 0-10,000 PSI el d? RO T
NWPG- 10000 — | & 0-10,000 PsI Soly- (7 /2017
NWPG- PSI ¢

NWPG- PSI

Test By: [Senn 7V)SSem Date 12/01/2017

NWP Representative:

Date: 12/01/2017

Customer Represe

P 0476

¢ Date: 12/01/2017

| Page 1of1 |

\\Dog\files\JOB ORDERS\NWP STOCK WIP\L.ineheaters\OQQG'l 2.0MM BTU LH - SOLD TO BAYTEX\QC File\QC - FINAL DATA
PACKAGF\NQ961-001-A\NDF\Hvdro-Test docx



i Issuing Authority: QA/QCﬁanag_er_ l

'_dualia/mc_on_tra -
— e FORM-Checklist for Cleaning of Indirect
Fired Heater Coils

Date of Issue: Feb 20 2015 | byl

Rev Status: 0 - NIWP
INDUSTRIES LP

CHECKLIST FOR CLEANING OF INDIRECT FIRED HEATER COILS

Page lof1

Initial
.~~_Operator has reviewed safe work practice and signed permit

/

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

o Operator has verified system is not under pressure
‘ Operator has ensured

° block valve is in the proper position

e - valves and seal on blind flange are tight and secure -
° 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

./ Operator certifies that indirect fired heater coil is free of debris

"Se.rial Nur%gpvf??é/— D S = X |

1AM 172 47

Date:

4 . o o
Operator: Kj/(,“v\ /76[0/M _ //:./\«C{[é

Print ‘ Signature

Witness: T:j/?' i 52;}1 Sen %

Print - Signature




i Issuing Authority: QA/QC Manager

Daté 5¥ﬂlssu_e: FelﬁiﬁOlS o
| Rev Status: 10.1

INDUSTRIES

i

N.D.E Requirements

i Quality Control |
|

t

FORM-N.D.E Requii'r:ements
Page 1of 1

LP

Client: Baytex
Project: 2.0mm lineheater coil

JO# 09961-001-A
Date: 27/12/2016

CoICs)

Welded Piping: O Pressure Vessel: [J Tank: O

s

Coil: Threaded Piping: [J Other: (O

O X-Ray 100%
X Gamma Ray ] Full ASME B31.3 NFS
O Ultrasonics O 20% [ ASMEB31.35s/C
O  Liquid Penetrant O 1s% LJ ASMESection Vi
O magnetic Particle

O 10%
[ Black/ White [J Wet Florescent
[J Hardness, Max 200 BHN O spot

Other (define)

L1 client Specification

[0 ASME section VIll-Uw-11(a)5(b)

[J CSA W59 CL.11 (static)

[ ¢sA w59 CL.12 (dynamic)
LJASME Section Vil Div 1 Appendix 6 (MPI)

l-UW-11(a) CJASME Section VIIl-UW-53 Appendix 12(UT)

SURFACE CONDITION:

[Jas-Welded/ Bare Metal
I After PWHT

General Instructions: Coil/Vessel S/N

P1 Material ﬁw
WelderID L é
Shell-T=

ipe-T= 4” SCH160, 4” XXH

Total Welds Start shooting package at X-1. Please label the X #'

/47 ~ 596~ 533
-1 (A

S.

Please use wire type iQj
Please Note locations of all indications on films on reports
Please include O.F.D-5.0.D0 S.F.D on reports

Special Requirements:

Buttweld Xray to be identified as X-#

Gap Shots to be identified as GS-#

Threaded Shots to be identified as XT-#

Identify on Envelope part of package being shot ie. Coil, Piping, ect.

Flashes must contain: Client, JO#, Xray number, Welder’s ID Symbol, Date, NWP, Vessel
Mark all indicated repairs on the project with blue ribbon

NOTE:

N
Shots Xﬂ_ / (’O

or Coil SN#, Code and Client Spec if applicable

Encana Spec for Vessels is Zero Elongated Indications in or alongside the root pass in Cat. A, B and C Welds

Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Shell Canada Spec for Socket Welds-acceptance is minimum 1/16” gap
HT is a 5 Point Traverse

Please specify surface condition for MPI

Prepared By: Jeremy Atkinson D

ate: 27/12/2016

\\dog\files\JOB ORDERS\NWP STOCK WIP\Lineheaters\09961 2.0MM BTU LH - SOLD TO BAYTEX\QC File\QC - FINAL DATA PACKAGE\09961-001-A\NDE\09961-001-A
X-1.docx



Ticket #: 1482-896-833

Z_m.l—lm w m 6207 - 46 Street Olds, AB T4H 1L7 . .
. Toll-free: Ammmv 551-1350 Client Name: NWP Industries LP
CANADA INC. Fax: (403) 556-1355 Work Performed On: Tuesday, Dec 27, 2016

Client Reference: NWP Client: Baytex, Job: 09961-001-A, Coil S/N: NWP-09961-001-A

Mistras Traveller #:
200B16-DS-0006

Client Name:
NWP Industries LP

Client Reference:
NWP Client: Baytex, Job: 09961-001-A, Coil S/N:
NWP-09961-001-A

Work Performed On: . . .
Tuesday, Dec 27, 2016 MmM.o_._E_ﬂz - 3 —— ——— Units Quantity
< . adiography - 2 man unit - regular plus shift differential (shift beginining
__._.Jﬂmmww_%ﬂm_.wﬁmv o Work: between 1:00pm and 6:00am) e m
Tech mwmmz Radiography - 2 man unit - regular plus shift differential (shift beginining ki 3
n : ) -
betwi 1.0 d 6:00
Dustin Fikowski RTI/MTIl CGSB# 17460/SNT-TC-1A Stweer 1:90pmand S00am)
& 4" welds over sch 80 ea 16
rew: : :
Curtis Eklund, Jonathan Hum,Blair Mickelberry, David Migtae dane MMM 2o
Hollingsworth Environmental and licensing charges unit 6
Unit #:
177 This ticket is not an invoice. Pay upon receipt of invoice.
Work performed in:
AB
Exposure Device:
D10294

Daily work contract has been reviewed with client
representative.

_ % <. @PE .

Dustin Fikowski RTI/MTII CGSB# 17460/SNT-TC-1A Client representative
Ticket #: 1482-896-833 Page 10of2



Ticket #: 1482-896-833

_ A Z _ ml—l —Nym el s B Sirest ki) RS LY Client Name: NWP Industries LP

Toll-free: (888) 551-1350
CANADA ING. Fax: (403) 556-1355 Work Performed On: Tuesday, Dec 27, 2016
Client Reference: NWP Client: Baytex, Job: 09961-001-A, Coil S/N: NWP-09961-001-A

: 5 Inspection description: 2.0mm Lineheater Coil = mw
Radiography Inspection Location of work: Innisfail, AB e BT
w
Inspection Procedure: 200-NDT-RTO1-Radiography Procedure & Technique (ASME V, Article 2) Rev9 g ) \
Code Acceptance Criteria: ASME B31.3 (2014) Normal Fluid Service; Table 341.3.2 Inspection Standard: ASME V, Article 2 .m | A% | A
Client Specification: not applicable S L R
Exposure Device: D10294 Radiation Source: Iridium 192 Focal Spot/Source Size: 4.0MM Film: KODAK 2 S ot i
MmM Weld # Location Mat Size Thick Welder Tech Shots Film #/Cass OFD SOD Exp View Result Remarks
1. XA CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
2. X2 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
3. X3 Cs 4" XXH L RT3 4 T200/C4 1 0.799" 3701 DW SW  accept FilmMark@ 12cm
4. X4 Cs 4" XXH L RT3 < T200/C4 1 0.799" 3701 DW SW  accept
5 X5 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
6. X-B Cs 4" XXH L RT3 5 T200/C4 1 0.799" 3701 DW SW  accept
7. X-7 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3701 DW SW accept Film Mark @ 5cm
8. X8 CS 4" XXH L RT3 5 T200/C4 1 0.799" 3701 DW SW  accept
9. X9 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
10. X-10 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW accept
1. X1 CS 4" Sch 160 L RT3 £ T200/C4 1 0.656" 3.844" DW SW  accept
12  X-12 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
13.  X-13 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept FilmMark @ 34.5cm
14.  X-14 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
15. X-15 CcS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW sSw accept
16. X-16 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept

Accept: No rejectable indications apparentattime ofinspection, Reject: See remarks for explanation, Info Only: No code acceptance criteria applied,  Technical reports included in this ticket are an interpretation and do not constitule a guarantee of any kind.
SZ: Size SW: Single wall DW: Double wall WT: Wall thickness

o W < Kb ‘

Auditor Dustin Fikowski RTI/MTIl CGSB# 17460/SNT-TC-1A Client representa
Ticket #: 1482-896-833 Page 2 of 2



7 Z—m\.—lmymw 6207 - 46 Street Olds, AB T4H 1L7 ._._G—.nm.__ #: A 484-01 O-L,._ 2
./.x VI EVE Toll-free: (888) 551-1350 Client Zm:”_m. NWP Industries LP
L CAaNADA INC. Fax: (403) 556-1355 ) Work Performed .O-._. Monday, Jan 9, 2017

Client Reference: NWP Client: Baytex, Job: 09961-001-A, Coil S/N: NWP-09961-001-A

Mistras Traveller #:
200B17-CA-0002

Client Name:
NWP Industries LP

Client Reference:

NWP Client: Baytex, Job: 09961-001-A, Coil S/N:
NWP-09961-001-A

Work Performed On: Description Units Quantity
Monday, Jan 9, 2017 Radiography - 2 man unit - regular plus shift differential (shift beginining e 3
Locations(s) of Work: between 1:00pm and 6:00am)

Innisfail, AB . Radiography - 2 man unit - regular overtime plus shift differential (shift i ’
Technician: _ beginining between 1:00pm and 6:00am)

Charles Lasouski RT2/PT2/MT2 CGSB#11295 4" welds over sch 80 ea 16
Crew: Mileage charge shift 0.25
CRUENS: BRI J GHAIHE0 R Environmental and licensing charges ::..: 4
Unit #: ; unit

196 This ticket is not an invoice. Pay upon receipt of invoice.

Work performed in:

AB

Exposure Device:

D10294

Daily work contract has been reviewed with client
representative.

L %
L Sa. 0, 2017

Charles Lasouski RT2/PT2/MT2 CGSB#11295 " Client representhtive .
Ticket #: 1484-010-412 Page 1 of 2



Ticket #: 14. .-010-412

/ . \.—l 6207 - 46 Street Olds, AB T4H 1L7 ) .
AM \f. z —m mym Toll-free: (888) 551-1350 Client Name: NWP Industries LP
A CaNADA INE. Fax: Ahomv 556-1355 Work Performed On: goamg Jan 9, 2017

Client Reference: NWP Client: Baytex, Job: 09961-001-A, Coil S/N: NWP-09961-001-A

f - Inspection description: 2.0mm Lineheater coil o @
Imn__om_.mt_..< _:m—umn:o: Location of work: Innisfail, AB 2
(]
Inspection Procedure: 200-NDT-RTO01-Radiography Procedure & Technique (ASME V, Article 2) Rev 9 g
Code Acceptance Criteria: ASME B31.3 (2014) Normal Fiuid Service; Table 341.3.2 Inspection Standard: ASME V, Article 2 ‘g
Client Specification: not applicable 5 4 '
Exposure Device: D10294 Radiation Source: Irdium 192 Focal Spot/Source Size: 3.1mm Film: KODAK i s —
mmm Weld# Location Mat Size Thick Welder Tech Shots  Film  #Cass OFD SOD Exp View Result Remarks
1. X117 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
2. X-18 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
3. X-19 Gs 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
4. X-20 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
5 X221 Cs 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
6. X-22 CS 4" Sch 160 L RT3 4 T200/C4 ) 0.656" 3.844" DW SW  accept Film Mark @0
7.  X-23 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
8. X-24 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
9. X-25 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
10. X-26 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SW  accept
11. X-27 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW Sw accept
12,  X-28 CS 4" Sch 160 L RT3 4 T200/C4 1 0.656" 3.844" DW SwW accept
13.  X-29 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
14.  X-30 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept
15. X-31 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SwW accept Film Mark @30cm
16.  X-32 CS 4" XXH L RT3 4 T200/C4 1 0.799" 3.701" DW SW  accept

Accept: No rejeclable indications apparent attime of inspection,  Reject: See remarks for explanation,  Info Only: No code acceptance criteria applied,  Technical reports included in this ticket are an interpretation and do not constitute a guarantee of any kind.
SZ: Size SW: Single wall DW: Double wall WT: Wall thickness

2
_ ,H e JO,AD(T .

Auditor Charles Lasouski RT2/PT2/MT2 CGSB#11295 7 Client represeritative
Ticket #: 1484-010-412 Page 2of2

—
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BILL OF MATERIAL
ITEM PART # DRAWING # DESCRIPTION MATERIAL SIZE QrY| MIR#
PS-101 COIL B INLET 101 SEE SHEET 4 COIL END PLATE 3/8" x 72" G40.21-44W 1 0672583
PS-100 COIL A OUTLET / 102 SEE SHEET 4 COIL TRAY PLATE 14" G40.21-44W 2 |6 207HD
- 103 | BRACKET-NAME-3 COIL NAME PLATE BRACKET 3H6X3"X6"%3" OD 10" LG G40.21-44W 1 | G245
= 104 COHTHZWA COUPLING HALF 2' 3V THRD SA-105N T Tk 470
105 |  COIL-NAMEPLATE-1 COIL NAME PLATE BLACK/SILVER DEEP ETCHED ALUMINUM 1 —
PS-100 COIL A INLET 106 SEE SHEET 2 PS-100/ COIL A DETAIL 5 1
107 SEE SHEET 3 PS-101/ COIL B DETAIL 3
]
SECTION A-A yp
SCALE1:40~ » i 288 3H6° -
’\f ‘ /
AT e 186 716" - e 503047 ————=
I Sogu v B
- A ]
PS-100 COIL A INLET ' [Dﬂ i
PS-100 GOIL A OUTLET ]
N 2 Pj 7
@
- 1234°
|
PS-101 COIL B INLET ) i
ISOMETRIC VIEW 1
SCAE 130 PS-101 COIL B OUTLET l—-— T I li
PLAN VIEW +JB
‘ Y& A SCALE: 1:40 NOTES ;
_@d " 1 7 Tw;}:s 1.ALL DIMENSIONS SHALL HAVE A TOLERANCE OF 1/8" UNLESS
e 4 NOV 71 707 OTHERWISE SPECIFIED,
/.\\(J( i bt 2.ALL BOLT HOLES STRADDLE COMMON CENTER LINE.
y X \? 3.1/8* ROOT GAP ACCOUNTED FOR ON ALL BUTT WELDS.
A\ 4.COIL TO BE CLEANED WITH ALL OPENINGS PLUGGED BEFORE 311/ 4
N SHIPMENT. SN0V 71708
Q’; o N \/ 5.USE WELD PROCEDURE NWP-4 REV4 OR NWP-g REV-2FOR ALL TACK WELDS,
(//‘\?&Q 6.SHOP TO FLUSH PIG THROUGH COIL PRIOR TO SHIPMENT.
\ \L‘JD 7.MATERIAL SPECIFICATIONS MAY BE UPGRADED AS FOLLOWS;
o WELD FITTING(B16.5,816.11): SA-105N TO SA-333-GR 6 SMLS
- FORGING (B16.5,B16.11)SA-105N TO SA-350-LF2 CLASS 1
8.ITEM# 104 TO BE "SET ON" NOT SET THROUGH. FILLET WELD OUTSIDE ONLY.
SEE WELD DETAIL 5 3!
WELD DETAIL #3 WELD DETAIL #5 WELD DETAIL #9
b
| : ‘ |
}71 i | 1/8171-5 !
i ; ‘[ ; % 67.545°
i SECTION B-B : ORIG!N?&%@ 1 l y
SCALE 1: 40 8 WPS NWP-48, 32 WPS NWP-4,8 2 WPS NWP 4§ g g
i ORI7 L1 20
i ED e NWPINDUSTRIES (oo tex Enecfyy Corp-
i ISSU 4'-2500 ANSI RTJ {8 PASS) PRE-HEATCOIL (& ;
3 ERONT VIEW k! FOR #1500 ANSIRTJ (8 PASS) REHEATCOIL  yrfv- 24/
ERONT VIEW | 1 FOR 62" OD x 240"
A0V 7 1 206 SCALE: 1:40 k¥ CONSTR = W W 2.0MM BTU LINE HEATER
¥ SIGNED. _ INDUSTRIES W& LP ! 5
| i pd N’O Total oilifield supply. = = o Q — %A)/
- b i i P.O. BOX 6280, INNISFAIL, AB T4G 159 : . :
0 |JuLY2in4| EB ] 058 ISSUED FOR CONSTRUCTION | M’:NO%"Z PH: (403) 227-4100 FAX: (403) 227-4102 [PA"=  mAvtan4  ["EJ\| 7 7 076 [>+30L 2 7 IOk
REv.] DATE | BY: |CHK: | APP: DESCRIPTION ' £+ NWY=-0F o1 = OO~ PROJCTION. | SCALE: oG NOTED |SHEET: REV:
] DRAWING REVISIONS i ALL DIMENSIONS IN INCHES 3 |y, 10OF 5 LH2001-A0-000 0
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BILL OF MATERIAL \
Al
ITEM PART # DRAWING # DESCRIPTION MATERIAL SZE |QTY| MIR# %;7\
701 | ELBBW1BOLAYXHBL Relur 180 Deg 4" LR SNOCH BW SAR20-WPLE 7
4 202 FRIWN4FXXSAL FLANGE 4" 2500 ANS) SCH XXS RTJWN SA350-LF2-CLI 1 7€ 2 ([gasy] | \g,
,\)’,’ 203 PIPAXXSCL PIPE 4"5/X048 SA-333-GRE SMLS 182412" 1 {15- 604
Q" [204 PIPAXXSCL PIPE 4'S/XXS SA-333-GRE SMLS 180 34" 2 15- goil
\\‘Q- 205 PIPAXYSCL PIPE 4"S/XXS SA-333-GR6 SMLS 207 14 2 I8 -0 @
206 PIPAXXSCL PIPE 4°SIKXS 5A-333-GRB SMLS i | 1\ -eolld
207 PIP4YXSCL PIPE 4"S/XXS SA-333-GR6 SMLS 23478 2 \S-hoWOT.
PS 100/ COIL-A ISOMETRIC VIEW
SCALE: 1:35
- 241"
END PLATE TO END PLATE
FRONT VIEW
SCALE: 1:15
L x =171 % fRereAr  PS=406COILADESIGNDATA . %5 1 gpif
DESIGN AND FABRICATE T0: | ANSI/ASME B31.3 NFS 2042 EDITION
L X-% DESIGNPRESSURE): | 5171 PSI
MAX DESIGN METAL TEMPERATURE: | 200°F
L MIN, DESIGN METAL TEMPERATURE: | 20°F
) IMPACT TEST: | EXEMPT PER TABLE 323.2.2 COLUMN A
" RADIOGRAPHY: | 100% N 7
OTHER NDE; V7 aep =R
/ / POST WELD HEAT TREATMENT, | 1150°F T0-43726°F +50°F FOR 1 HOUR MIN,
HYDROSTATIC TEST PRESSURE: | 7767 PSI
. @ L x- ‘%2 ] ] L K'iDJ CORROSION ALLOWANCE: | 116"
] PRE-HEAT: | 50°F
T ¥-9 7 ] WEIGHT EMPTY: | 4358 LBS
( [ WEIGHT FULL: | 4864 LBS
} CAPACITY: | 8107 cu. .
' L x-29 ] LX -1[ SURFAGE AREA: | 174750, 1.
'[ QUALITY CONTROL PROGRAM:; | AGP-1253
T %=1 WELDING PROCEDURE REGISTRATION NO.: | 16042
: WELD PROCEDURES: | NWWPANWPES & .
- P coagaven  ODIGINAL S
38 & T F ¥ JULEL s DESIGN REGISTRATION DRAWINGS: | BOD400A REV 1
) REFERENCE CALCULATIONS: | BDD-400A REV 5
NWRINDUSTRIES (asytex Energd Cocp-
ISSUED @ 42500 ANSI RTJ (B PASS) PREHEAT COLL e ¢ 5. /ig
1 FOR . 41500 ANSI RTJ {8 PASS) RE-HEAT COIL :
i CONSTRUCTION AT FOR 62" OD x 240"
_; S, mousmes Lo 2.0MM BTU LINE HEATER
| = 2, —INDUSIRIES ING. . PS-100/ COIL A DETAIL
1 N: CHK: 3 4
. | f & Bl_%_bﬁ P.O. BOX 6280, INNISFAIL, AB TAG 159 | €T L = LR
0 [wuyzima] eB [ © | £ ISSUED FOR CONSTRUCTION " B oA PY: (403] 227-4100 FAX: (403) 227-4102_ [P wavtana|eJUL 77 10Th 0L 7 7 101k
REV.| DATE | BY: |CHK: | APP: DESCRIPTION | /\'iw bl-00k PROEGHOIE  |BONE: AS NOTED SHEZHO 5 LH2004-A0-000 KEw
DRAWING REVISIONS L/ " ALL DIMENSIONS N INGHES L4 st F -AC- 0



ITEM PART # DRAWING # DESCRIPTION MATERIAL SIZE Qry MTR#
301 FRIWNAETB0AL Fiange 4" 1500 ANSI 5/160 RTJWN SA350-LF2CL1 2 |0 1Caus0
25 & 302 | ELBBW180L41608L RETURN 160 DEG 4’ SCH 160 LR BW SA420-WPLS 7 11601023
N s PIP4160B PIPE 4° S/160 SA3336 18212 T 140
&' m\\ 9304 PIP4160B PIPE 4" 51160 SA333.6 a | 2 | i ,f 140344l
5 305 PIP4160B PIPE 4" 5/160 SA333-6 207 114° 2 {4ea4elk
S 306 PIP41608 PIPE 4" 5/180 SA333-6 A512 | 1 Y03 46s
307 PiP4180B PIPE4' 5160 SA333-6 237 518" 2 |/Noad06
N\
e
dg@?
) PS8 101/ COIL-B ISOMETRIC VIEW
SCALE: 1:3b
S (5
Ve
o
O
a2 12 34—ttt e 241
END PLATE TO END PLATE
FRONT VIEW
SCALE 1:15
Rein e
KEHEAT  PSHTCOLBDESIGNDATA 'S |
X-a L] DESIGN AND FABRICATE TO: | ANSI ASME B31.3 NFS 2842.EDITION
DESIGN PRESSURE: | 3375 PSIG
X= I MAX. DESIGN METAL TEMPERATURE: | 200°F
11 MIN. DESIGN METAL TEMPERATURE: | 20°F
B IMPACT TEST; | EXEMPT PER TABLE 323.2.2 COLUMN A
x =3 L RADIOGRAPHY; | 100%
OTHER NDE: 4+ ASF € Wovrdall
, ) POST WELD HEAT TREATMENT: | 1150°F TQ.1475°E-250F FOR 1 HOUR MIN,
X-10 L] FYDROSTATIC TEST PRESSURE: | 5063PSIG
60d) CORROSION ALLOWANCE: [ 116"
Y15 L] PRE-HEAT: | 50°F
WEIGHT EMPTY: | 3704185
: WEIGHT FULL: | 4305LBS
XAl b CAPACITY: | 064 CUFT.
SURFACE AREA: | 1747 SQFT.
L x-13 QUALITY CONTROL PROGRAM: | AQP-1253
WELDING PROCEDURE REGISTRATION NO.: | 16042 NOU - .
WELD PROCEDURES: | NWP4 REVA, NWPSREVZ = O 2 T /]
L X~ SERVICE: | HYDROCARBONS
7 P R EEAIRE E | CRN NO. | P9417.213
- . EHEAT  £538%/ COIL-B FLAT VIEW @E&(’H{\b 28 DESIGN REGISTRATION DRAWINGS: | BDD400A REV.1
| e . i ‘
F\D{j&er}' ¥ " & SCALE: 1:30 ' b Jil * REFERENCE CALCULATIONS: | BDD.400A REV.5
; NWRINDUSTRIES- (3autex Enecgy Cocp -
ISSUED @ 2500 ANS| RTJ (8 PASS) PRE-HEAT COIL P
FOR = 41500 ANSI RTJ (8 PASS) RE-HEAT COIL vo-of [ Fe
‘ — RFCVRAE: FOR 62' OD x 240"
CONSTRUCTION E e § 20MM BTU LINE HEATER
- USTRIES BNG-.L .
SiGNED 3 [ INDUSTRIES 4Q.LF PS-101/ COIL B DETAIL
; 'fth- DWA: CHE: APP:
N il == e % P.O. BOX 6280, INNISFAIL, AB TAG 189 | L e 4D A5
0 [y B8 |0 | ISSUED FOR CONSTRUCTION w31 | PH: (403) 227-4100 FAX: (403) 227-4102 [0%= wav s =] 77 J0%4 "1 59 ape
REV.| DATE | BY: |CHK: | APP: DESCRIPTION s AMWP-0TF61-00\- "“‘E} SCALE: AS NOTED WCET:OF 5 LH2001-A0-000 0
DRAWING REVISIONS ALL DIMENSIONS IN INCHES Py

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES INE. AND MAY NOT BE REPRODUCED WITHOUT PERWISSION, THIS DRAWING MUST BE RETURNED UPON REQUEST.
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O O /szsmsmm =
22 9/16' 4
9 / 3 411‘\1’;;15' 170" BCD
o ‘ _~ 1 916 x 100 HOLES
O O f] 720D
O 6o O —O |
OO0 DATUM £ 0 - s
@ )
CNC PLATE s :fg E=E B iy Bt
SCALE: 1125 RE BIR Len 2 ¥e B’y
]
I S f \ 20 13/6" —U—W lI lI l\
| " ] N s H—BIO 1
N 29 34* & ¢ 258 :
S
a & ezﬁ—% @ @
oxume — =P AP AR
COIL END PLATE ITEM # 101
SCALE: 1:20 COIL TRAY ITEM #102
SCALE: 1:20

CNC PLATE
SCALE 128 , NWPNDUSTRIES (O outex Ener]
ISSUED 4"-2500 ANS] RTJ (8 PASS) PRE-HEAT COIL
FOR 4"-1500 ANS| RTJ (B PASS) RE-HEAT COIL
| . D FOR 62" OD x 240"
CQNSTRUCTEON el 2.0MM BTU LINE HEATER
: %El\;b\vj 5 —INDUSTRIES INC1f” CNC DETAIL _
po - CHK: APP;
m(b AL P.O. BOX 6280, INNISFAIL, AB T4G 159 [ €T - &1
T Tavam = o 12X T O PH: [403) 227-4100 FAX: [403) 227-4102 [ wav1ane |31 7 9 90}, (e[ 77
REV.| DATE | BY: | CHK: | APP: DESCRIPTION s AU ('Jl."_CDlj mé ME. AS NOTED s”i;T-OF 5 DG: LH2004-A0-000 ““6
DRAWING REVISIONS ALL DIMENSIONS IN INCHES 12

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NP INDUSTRIES %AND MAY NOT BE REPRODUGED WITHOUT PEﬁMISSIDN. THIS DRAWING MUST BE RETURNED UPON REQUEST.



108 7/16”

CoG

26 9/16°

—(c

=

E ¥ I _ r s . —
1
L C
l \L ) :
PLAN VIEW
F!Sigﬂ'é\{:lgg# SCALE: 1:30

e e

NWPINDUSTRIES [ aytrey Eneryy

4".2500 ANSI RT (8 PASS) PRE-HEAT COIL
4*-1500 ANSI-RTJ (8 PASS) RE-HEAT COIL
FOR 62" OD x 240"

L2

-3

4N B 2.0MM BTU LINE HEATER
FGrEL il INDUSTRIES #N6G. [.P C.0.G DETAIL
r l” Total oilfield supply.
NN eth, 280, INNISFAIL, AB T4G 189 |ov __CT ™% L2 o f.ﬁl‘mr
OAGA 1~ O] - P.O. BOX 6280, ‘ ; :

o [wuivzin4] €8 | £ [4X ISSUED FOR CONSTRUCTION +«©7%]=001-A _ PEX (403) 227-4100 FAX: (403) 227-4102 | mavtend [*U] 7 7 7014 o)L 777 701

DESCRIPTION 5;’@1\)!&9-0%&:@"” PRBECTION.  (SOME. ASiOTED [ERT REV:

Rev.| DATE | BY: |CcHK: | APP: : 1w 50F 5 LH2001-A0-000 0

DRAWING REVISIONS 'ALL DIMENSIONS IN INCHES & WERGHT.

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES ING. AND MAY NOT BE REPRODUGED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.
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Rev'd By: MR

SAN ENG STELL FORGING SC . TC
3%1 Jer Hesin Road Jer Wu District

MILL TEST CERTIFICATE )

Kaonsiurg, Taiwan S CC
TEL Q73724245  FAX AT 2T 00T

SE

EN1C204-3.1.B(DINS0C49/3.1 B}
Costomer TRANG AM PAF NG FRODUC 7

SRL #ww saneng oom

s saneng@ksts seec.nel.tw

Crder Ne

7009589(8)- /A

NV
Conforms with ASME
Sec I, Part A 2015 Edition

Seficate No
Cate 026/186/2

Hsg'_\

SE-2E8

oH

018

o

e-ma
PRODUCT " MATERIAL SPECIFICATIONS i DIMENS ONAL SPECIF.CATIONS i
FORGED CARBON STEEL FLANGES ASTM A-350 LF2-15 CL 1/ASME SA-350 LF2-15C_.1 / Agg”f ;2146;5{;3
e S I
I CHEMICAL COMPOSITION (%)
QUANTITY : ! ! :
ltem C Si Mn P S Cu Cr Ni Mo \ Nb N CE(*3
ODE N (*3)
No.| COP e DESCRIPTION Min 2 0.15C | 0.800 e - - - - . * - -
Max |0.300 |0300 |1.350 |0.036 |0.040 |0.400|C.300|0400{0.120|0.080[0020] - |
1 1300 WNRF STD 14" LF2 10 PCE 0.210 |ozoo |4.020 |0015 |0.009 [0.110(0110{0.030|0.01C 0001 | C 001 |0.009 0414
2 300 WNRF S100(SC) 24" LF2 3PCE 0.200 |0190 [1.030 |0.011 {0.008 |0.1200.110|0.040|0.020 |0.001 | 0.001 { 0.008 0.409
3 600 WNRTJ XS 4" LF2 5 PCE 0190 lo200 |1.060 |0024 |0.005 [0160}0.110|0.0800.018 |0.004 | 0.001 | 0.008 0.409
4 800 WNRTJ S160 4" LF2 10 PCE €160 ;0200 |1.08C |C.024 {C.005 |0160{0.110|C.080 0.0180.004 |0.001{0.008 0.400,
5 500 WNRTJ XS 3" LF2 50 PCE 0.190 {0200 |1.060 |0.015 [Qo0s |{mi10|g010|0,050(0,017 Ao{pos 0.001 [ 0,009 | 0.385 |
P 1500 WNRTJ XXS(SC) 4" LF2 15 PCE 0.2004,40.210,4 1.030 W0.019,40.0044/ 0.190470.080 Afuau r€015 003 '5.00.‘1( ,ogg/' ( .411
7 2500 BLRTJ 12" LF2 3 PCE 0.200 [0.180 [1.020 |0.012 |0.008 |0.110 0.1261 0.040| 0.020 | 0.007 | 0.007 | 0.008 |
T.5.(*1) Y.5.(*1) E.L{*1) | Hardness | RA(™) Impact Test HEAT TREATMENT{*2
o Heat No. (MPA) (MPA) (%) (HB) (%) Temp: 48°C akafibl SRl i i 2
No. Min| 485.0 250.0 22.0 - 30.0 Minimum: 20.0 Joule
Max|  655.0 - - 197 - 1 2 3 B _REMARKS
: T TOBUKI 850°CXAHRS
1 Y401775 5250 376.0 36.4 153/151 69.5 49.0 70.0 34.0 | KOTOBUKi EHHR o
2| Y402260 512.0 380.0 34.0 152/150 70.4 47.0 91.0 68.0 | KOTOBUKI co S NAGE MRO103-12 AND NACE
175/1S015156.2-09 CLAUSE 7.2.1.4 REGION 3
3 0102451 §31.0 376.0 35.8 154/152 70.4 50.0 82.0 94.0 |WEI CHIH STEEL AND ANNEX A,
4 0102451 531.0 376.0 35.8 154/152 70.4 59.0 82.0 34.0 |WEI CHIH STEEL CONFORMS WITH Z245.12 CAT || GR248 SOUR
5 94411 516.0 62.0 384 | M52/150 713 108.0 142.0 113.0 |WEL CHIH STEEL SERVICE-09 (FOR USE AS WELDING NECK AND
BLIND FLANGES ONLY)
& 0102450 5250/ 3740vq 3464/ 1541514 713 67.0 84.0 130.0 |WEI CHIH STEEL TEST SPECIMEN SIZE: 10X10
Z Y402257 524.0 356.0 33.0 153/151 69.5 51.0 63.0 115.0 | KOTOBUKI TEST SPECIMEN ORIENTATION: TRANSVERSE
IMPACT TEST TEMP. -46°C
MN TO C RATIO IS GREATER THAN 3.0

*1- T.8, = Tensile Strength, Y.S =Yield Strength, E.L.=Elongaticn, R.A.=Reduction of Area.

*2- N=Normalized, A=Annealed, Q=Quenched, T=Tempered, S.T=Soluticn Treated, S.R=Stress Relieved,
A.C=Air Cooled, F.C=Furance Cooled, W.C=Water Cooled, C.C=0il Cooled.

*3. C.E.Value =C + (Mn /B) + (Cr + Mo +V) /5 + (Ni+ Cu) / 15

> :'C/" ~
‘ZJL‘K?V l‘?\—.‘-\:\.

i
b

MJe hereby certify that the material has been tested in accordance with the above specification and
also with the requirements called for by the above order.

Manager of QUaityAs&lrance Dep't
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‘. ;
mmmbﬁ“\ \ ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada P6A 78B4 :_ =_ __ﬁ_}_::_ _‘___ __:___

STEEL ™F 63A022482
SO No.ltem & Date: 8034955 000010 2015/08/17 Shipment No.& Date.. 1200003822 2015/08/23 TC No., Date & Time : ESA-264396 2015/08/07 - 11:17:42 1
Sold te Customer Name and Address : Ship to Customer Name and Address: Customer PO NO.fltem: MB3027687 / 1
ALBERTA INDUSTRIAL METALS, ALBERTA iNDUSTRIAL METALS, 8OL NO.: 1200003822
78Tt STREET 4821 78TH STREET 4821 Cust.Part No.: 41218
RED DEER,Alberta,Canada RED DEER,Albertn,Canada Cartier : CN (CAD FUNDS) - GN 622671
T4P 1N5 T4P N5 \

Customer Specification : HR STEEL PLATE Carbon Multi Cert CSA G40.21 38W (13)7/ CSA G40.21 44
Sottom Standard Surface Flatness 1/2 A6 Fine Grain Fully Killed

z

(13)/ASTM A36 (14)/ ASME SA36 (2013) As Rolled Std Thickness Tol Structural Steei Top and

Supplementary Instructions :  Test Cert ._.,mvmi@amm.m_gmnmﬂm.oo%_

Insp T/R : Test Report As Per Spec CustUse : STRUCTURAL STEEL

COMPANY'S STANDARD RECORD KEEPING PRACTICES.

INSTRUCTIONS ON METHOD OF DISPOSAL OF DOCUMENT. THIS TEST REPORT HAS BEEN GENERATED BY A COMPUTERIZED SYSTEM AND IS VALID WITHOUT A PHYSICAL SIGNATURE.

ESSAR STEEL ALGOMA INC. HEREBY CERTIFIES THAT THE MATERIAL HEREIN DESCRIBED WAS MADE AND TESTED IN ACCORDANCE WITH THE RULES OF THE SPECIFICATION SHOWMN. ALL RESULTS ARE RETAINED IN ACCORDANCE WITH THE

THIS MILL TEST REPORT MAY NOT BE REPRODUCED EXCEPT IN FULL WITHOUT WRITTEN APPROVAL OF ESSAR STEEL ALGOMA INC. [F YOU RECEIVE THIS DOCUMENT AND ARE NOT THE INTENDED RECEIVER, PLEASE CALL (705)845-4095 FOR

MEETS EN 10204:2004 TYPE 3.1
1SO QUALITY AND ENVIRONMENTAL CERTIFICATES AVAWLABLE AT WWW . ESSARSTEELALGOMA.COM

ALL HEATS FULLY KILLED.
HEATS INDICATED WITH (%) FINE GRAINED
HEATS INDICATED WITH (+) Made in Canada for MAFTA duty preference and NAFTA marking purposes

Dimensions (T x W x L) Batch No. Heat No-M3 Quantity 2.%. of Dimensions (T x W x L} Batch No. Heat Na-M$ Quantity Z_.m. of
Pecs cs

0.3750 " x 96.000 " x 288.00 "~ AS3513 0675B3-60 882018 3 0.3750 " x 96.000 " x 288.00 " AS3514 0675B83-60 8,820L8 3

0.3750 " x 96.000 " x 288.00 ™ AS3524A 0675B3-60 5,880 LB 2 0.3750 " x 96.000 " x 288.00 " AS3524B 0675B3-60 588018 2

e T P G R CALPROPERTIES nre b IR s B TR e PR
Heat No. (wt%) c__ Mn P~ S5 & gy~ CF Ni Cu Mo Al Nb v B8 Ti DO
+ 016 ¥ 117 0.015% 0.005 03407 0.04 0.03 0.04 0.C1 0.033 0.000 0.040 0.0003 0.002 0.38
067583"
————————— . . . . - WECHANIGCAL PROPERTIES * * = -+ =~ - - " "= "' "' " ="

Tensile Tests
Heat No. Batch No. SRCE LAB GAUGE COND METH DIR LOC YIELD{KSI) TENSILE(KSI}) EL SCALE ELONG(%)
0675B3 166" ALG  0.3750 AR 2 T E 59.0 —\ 7.0 .\ g" 22 e\
067583 166" ALG 0.3750 AR 2 T F 58.0 77.0 8" 25 \ﬁ

3" Q6" LA SASL| Ak W OETOBS 60

CONFORMS WITH ASME
SEC.IIl PART A 2015 EDITION
APRIL5/2016  JF.

SWARNING®®  THE TEST RESULTS AND VALUES REPORTED HEREIN SDICATE OMLY THAT mnﬂﬂmﬂ.ruwg TERL, FOR WHIGHSTHIS CEl
ANALYSIS AND PHYSICAL PROPERTIES OF SUCH STEEL ARE 1N CONFORMANCE /ITH THE REQUIRE - 5Pl AT Tl ﬁ THE RE|

KASHIF REHMAN

e

ANY SPECIFIGATION QTHER THAN THE ONE INDICATL.D AND CAN NOT E RELIED JPON FOR ANY PURPOSE  (INCLUDING DESIGN O CALCULA 10N EPRESENTING THE ACTUAL STRENTGTH OF SUCH STEEL.

Dale:2015/09/03 Time:20:20:03 Page no:1 of 1

MANAGER METALLURGICAL SERVICES

TE TTUED MEETS THE M NIMUM SPECIFIED YIELD STRENGTH AND {2) THE
DR VAL UES RCPORTED HEREIN CAN NOT 8E USED TO QUALIFY THE STEEL FOR
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THALIS AN FIPING PROTOTE 1D / INSPEC TTON CERTIFICATL

cAbLs

NORMALIZING 810 C X 0.5 HR. AiR COQLING :
The fittings was manufactured, sampled, testad, and inspected In accordance with the speciﬁcaﬂnn, and was found to meet the requirements
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Sec ll. Part A2015 Edition -~
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1

aoeandotored w g wias e wtl the

Wi herera wie s orred,
vighd npenpeih TS T

8t

10817 (MILL T REPORTS, VG020 T 201238019€
L No ;’_ﬁzrllli?ll”;ﬁ ]?1“1“{{11““ Speciicatien lor Inspecton L Viswd Cxamimation i Dirie wion | Tiepecen
..... - —_— { s o— - ————— . i C— MISENERGS EE———
\ ASTM Ad20-1 1 : i ; . ;
MC-426 o N g o ASMIE B169-2007 816 252007 Guod - Good }
LA LG 11 7 4100 CAT 1 s ANSENGG E WRDT IS 1 S0 e : |
- g B iy o e Ty v o
\"(J No. g Heat Tuentlication Mo P:oduct & Size i QH}UJJ} 5 AR AR P
it i =R, = B o SR S 4 - =
. 7,/ f
11601623 \/ 180 EL WPLE 4 5180 |~ ' HB 125-140
e s — T S Sy i ————y —— - ! | it
Materizl Manufacturer ! Matena! Heat No '
I ot i —
J1L343° : i
= i g (TR e = 2ol A L -

3 LRF T - : .
< Chemical C‘en1position % “Tention Tést ; lHamn:ss M:x 187 HB : GOOD
Specifi- | o T g . Mn Pl s Cu  Ni P oCr o, Mo ! Al |V Nb | CE Vs TS | B | epeetTenin
cation - = - - T : ' - ' -

x |x ‘x X e e e TX'_X' T e v | 10X 1 xa2v
100 100 100 mun‘i 1000 15100, F 100 00 1 100 W--m'on. 1000 E1000 100, = MPa. ® 1 AT 45 % '
Min 15 | 50 | | ! } l 240 415 | 30 [a38 |
Max | 3p 20 1135 35 | 40 40 40 30 12 336 | AVE. 321
12\/;-. 44\//(3;/ 1(3/ 1/‘ 1/ / / ‘1\/‘ ‘ 289_/./ J

et 3
r 3
.
Q™ T
- = T
e P

lity Assurance Manager
That Benkan Co. Lud



A" SUA 1BO SAB33 KT |403466 Pey eF)
C,EZ,BQ W‘MQ oLy

. ﬁﬁ I — YANGZHOU LONTRIN STEEL TUBE CO.,LTD.

Goll] mommimmmem oo MILL TEST CERTIFICATE (EN10204-3.1)
CUSTOMER: MAX METAL MATERIAL CO LIMITED 1SO. REGISTRATION NO: 44 100 072544
PRODUCT: SEAMLESS STEEL :*g?r / CONTRACT NO: 1-14286
t
SPEC: SMLS ASTM/ASME A/SA-333 GR 6/ NACE MR-0I-75 ISO 15156 CERTIFICATE NUMBER: 14EX04222-1-02
TOTAL: 9 BUNDLES 26 PIECES 10314 KG PACKING IN BUNDLES
HEAT /L.O’l" STEEL SIZE WEIGHT
NO. , ] PCs . MniC| CE
cl]si]am]| P s
’ NO. hj NO. | GRADE g (1N) KG o co | i | cae s cr | Ni | cu| Mo v.| b ~3.0] <oset”
. 4" SCHIS005317) 114, 3mmX 13 45%m ' 77 -
UG 1a02466_Viavsasos [ Gr6 /] DAL noE 8 2 10374 | 017 | 025 | 126 |0.010 (0004 | 003 | 601 |0.03 |<0.001|<0.001| <0001 7.41 | 030
MECHANICAL TECINOLOGICAL NONDESTRUCTIVE SURFACE ‘ DIMENSION
PROPERTIES PROPERTIES TEST QUALITY TOLERANCE
No. | ReL (MPa)| Rm (MPa) [ELONGA| HARD- | imMPACT HT
| YIELD |TENSILE| TION | NESS TEST  |FLATTEN-| FLARING =58
STRENGTHSTRENGTY A% BHN | 10*5*s5mm | ING TEST{ TEST |DENDING Er e IN OUT A Wk
220 | >415 | >u1 I <200 JA, 45T
V| 372568 | s200530° | 44z’ | 14on1s07 | s2saae SatisCactory = = 2800PS1 | Satisfoctory| Satisfactory| Satisfoctory | Salisfictory | Satisfoctory Satisfoctory
5
I
REMARKS:  Delivery condition: Normalized. 1

MANAGING REPRESENTATIVE: DATE: July.11,2014 i

STAMPER:
/{vg km

73] 377
Cc%?orms with ASME _
Sec I, Part A 2015 Edition

%0‘{;’ ;E%’/fé, JF
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Conforms with ASME

7
. Secll, PartA 2015 Edition
SIAM STEEL PIPE COMPANY @ITED ;
v i /’ o e //’ b A7
U3 dunu dfia Ll §qda
MILL TEST CERTIFICATE NO: SSP/QR EO [8
hrd s =
Tududasfunaniwdudn :
ENi0204 3.1 :
DELIVERY -
CONTRACT NO. | 2015TIWMI2ZE | PRODUCT CARBON STEEL SEAMLIESS 1T SPECIFICATION |nsnunsii vfrancus|  CONDITION N oy HOT ROLLING
’ MICINO
- CUSTOMER CCD STEEL TRADERS LTD DATE OF 1SSUE 28/12/30185 LICENCE 5140971 NO T 0362
QUANTITY TENSILE TEST IMPACT TEST -45C ardaess
NO HMEAT NO. STEEL GRADR SIZE e ] LENGTH (M) : -4 Rysita SRNE— R
PICCES | VsMen TSME | EL% Or. | SIZE (mm) ARV BHN
| 15-601101 T are 1"SCH160*6400 48 3072 £320 490 | 3 L | sewoess | 200324 | 170
) 15-601102 GRE 2"SCH160* 11800 30 354.0 320 460 33 L. | 5%10%55 34/36/37 t60
3 15-601103 Glte 4"SCHE0*9200 30 274.5 ' 325 475 3 | B | §*10%55 | 4SAIMD 1 150
4 15601 104 GR& / X500 100 945.0 1315 ag0 /| 324" L | st100ss | 40A143
5 15-601105 GR& 4"XXH* 12500 Y6 1200.0 j 325 480 3 L1 5*10%55 44445443 160
~ TOTAL - 304 3080.7 / / / R / / P/
b , _ CHEMICAL COMPOSITION ( %) ; ) HYBRUSTATIC . DIMENSIONS
| NO r’\lml}':il.\' s — g T : NDT STRAIGHTNISS PRESSURY VISUAL THST ) Potterng RWEIGHT TEST
¢ Si Mn P $ Cr Nioo Cu Ti Ma v Al B Nb (#55)
Lo | :
1 HEAT | 616 | 0.25 100 001s | ooos | 0020 0030 0024 / 0007 | 0005 | 4 |ew | 0002 | | OK OK 0K OK OK OK
f i
2 HEAT § 016 | 027 | 098 0019 | ong? | 0020 0030 0.025 / 0.008 {00604 | ¢ [ww | 0002 | OK OK 0K 0K OK OK
i
3 HEAT | 017 | 0.24 199 0.015 | H.015 0.020 0.01§ 0.020 i 0.008 | 0.005 § /| wkn | 0,002 OK oK OK QK OK OK
i.
P ¥ t,// 'v// v /1 ' (,J“T.";"'——
P HEAT | 020 | 025 O 0018 | 0421 @ 0050 0018 0.025 / 0.007 | 0.004 ffwsi | 0002 3 0 OK OK ‘\gﬂﬁr |{)§ CO
] | . GRS
o srsgnslamesal e b o U s B - _ = T e e Tor rky iy =
: CERVIFICAT
5 HEAT G135 .20 0.96 0019 (020 0024 / 007 0.003 L oof aa | (,002 : QK O% OK //{ &
% .1 s RS
,,,,,,,, ey 21 i i g B s A2 e = -~ L.
REY ALLTEST RESULTS AROVE COMPLY WITH | IMENTS IN ASTMIASME A/SA-333 GR 6 HARDNESS ACCORDDING NACE f1S¢ :
RELEVANT SPECIFICATIONS AND CONTRACTS, THE sms mm S WIERE T3 STED QUALIECID HY OUR QUALITY CONTROL DEPARTMENT AND r\m IN ACCEPTANCL crwmm.mc ERTIFY THAT GOODS ARL
T ASUPPLIED AS PER THE PURCHASE ORDER AND SPECIFICATION REQUIREMENTS COUNTRY OF ORIGINAL THAl AND.

Address:

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



'CLIENTE / Customer 7 Ciient

S,
| CERTIFICADO DE INSPECCION . ©0,200,
CCTF CORPORATION (EDMONTON) ; i . - .
| S407-53 AVENUE NW Inspection Certificate - Certificat de Réception 150 1047¢/31 150 9001
| EDMONTON, AB T68 3G2 - 3 < ]
'L CANADA | FECHA: pe [ 166706 | HOUA: SR TiFY
s e e i i i Date: 05/09/2014  No. e Page: 2 SCI 1922164 5GI 6000236 SGI 6009987 ULMA FORJA, S COOP.
Management Sysiems certified by LRQAE
B® Zubillaga, 3 - Apdo. 14 4

PRODUCTO FLANGES SUPEDIDO N.© DE Certified ace. PED §7/23/EC+AD2000-W0 20560 ONATI (Cipuzkoa) SPAIN
Article - Produil Your,Order No.  4810410-00/S759259986 of -de 26/05/2014 by TOV Rheinfand Tel.: 34 - 943 780552

Vgfre Coe, N.° N.°Qt 202 EAQ 02 7443 Fax: 34 - 943 781808
NORMAS APLICABLES ASME B16.5-13

Requirements - Narmes Applicables

MATERIAL CORRESPONDIENTE
Material Corespondent - Qualifé
MQODO DE FUSION (7}

Steel Making - Elaboralion de l'acier

ASME SA350LF2CL1-13,/ASTM A350LF2CL1-13

NACE MRO 1S015156-2-09 & MR0103.12

E-mail: vima@ulmapiping.com

MARCA DEL FABRICANTE
tark of factory
Margue du fabricant

DEPARTAMENTO  QUALITY ASSURANCE

Packing List: 111394

Clause 7.2.1.4, Annex A.2 and SSC Region 3. Section
E=Elec Y= Cxigero basico CSA-Z245.12-13 GR248 CAT II-55 (WN & BLIND FLANGES ONLY) Département
PARTIDA i CANTIDAD DESCRIFCION OBSERVACIONES COLADA b, "RESISTENCHM] thare EzasT | “;‘;‘fo‘;‘jf‘;lgfsﬁ-‘ccw-‘ﬂ RESILIENCIA  CHARPY V 10%10mm DUREZA
ftem | Quantity Description LOTE Remarks HeatNo | T.Srength ¥.Sirength | _,:,cm’; emen Red Arcs | Impact test Hardness
Posle Quantiié Description Observations N.°Couide | Resist Rupl! G2% | Lordg : Smoion | Réslience | MEDMA Dureté
TT——— N B - ; M S AR I |-
138 17C10234 » 20 | VN 10 150L8 STD/40 RF A350LF2 22114 B1AV4 502 314 3380 85940, 57 55 64 | 591 -50 140 156 |
145 17C12070 | 10 WWN 3 S00LB XS/80 RF A350LF2 27F14M |NE | AZBV4 518 304, 2550 59,10 P82 51 68 60 -50 | 155 159 |
146 17C10801 B, WN 4 2500LB XXS RTJ A350LF2 / 08314 NE I 178M2 534 37 6,50 | 4,80 - 73 82 82 78 -50 156 164 .
146 17C10801 | WN 4 2500LB XXS RTJ A350LF2 28F14 NE 175&42&/ 523/ 376 30,50,/ 52,60 73 64 80 79 -50 162 174/
171 17C12013 ! 10 . WN 3 SOOLB S180 RF A350LF2 603 NE 664V2 519 309 : 28,40 i 5820 62 58 57 59 -50 147 152 °
184 17C10759 | 5! WN 3 2500LB S160 RTJ A3S0LF2 16L14 NE A55V4 513 314 29,80 | 60,00 51 56 €5 57 ' .50 154 160
183 17C12022 5| WN 6 800LB S160 RF A350LF2 26J14 NE AZEM4 509 37 38,80 60,80 - 62 72 76 70 -50 158 170 |
197 17C16669 | 5| WN 6 S00LB $120 RF A350LF2 26014 NE A26M4 509 3730 3680 i 8080 62 72 76 70 <50 158 170 |
! t
1 i i
H | :: i
Eg:":ifl‘j”'g i B _EO!\"EPQSI?ION QUIMICA :_STEEL MAL(ERSLABLE ANtéLTSlé % AN{“‘YSE CHIMIQUE i - Las gimensiones y 'a condicion superficial se kallaren selisiactorias
A e | | i i ! s | i . 1 - Dimension end surface eondition wers found scceptable
Couke | o ! Si% Mn% ©%| S% {Cr% Ni% Mo %1 Nb3%| V% |Cu%| A% | Ti% | CEq = - Les dimensices et élats de surface son! satisfaisanis.
e e ; e " .
176M2 | 0,160 0.23%(1,2?/(;.00 | 0,01 9.11%03 ;"U.OSO./T 0.001{&06% 0,180 0,037 0.000 { 0#12;; - Los materiales citados cumplen las normas aplicatiss
664\V2 : 0,200 0,20 | 0,940 0,01 ! 0,007 0,060 0,110 0,020 : U.ODO% 0,0045 0,328 0,024 0,000 203} - Manufacturing requirements are sefisfied.
A26M4 1 0,165 02231 1,210] 0,008 0,0030.045 0,046 10,008 g 0,002 0.067! 0,044 0.025 0,002 0_39?1I - Les normes applicebles sont respectdas,
A26V4 0200 0,170, 0,980, 0,020| 0,030,040 0.070 0,013 | 0,004 0.008 0.200) 0,025 0,000 | 0,394
A55vV4  0.190] 0,200 1,040} £08| 0,004 0,060 0,060 0,010 | 0,005 0,002/ 0,160| 0,035 0.000 | 0,392 EL INSPECTOR
B1AV4 0.190] 0,250 1,000 .013] 0,004 0,100 0,160 D.030 | 0,001 0.001 0,200 0,042 [0‘000 0.407 | Works Inspector - Linspecleur
! i i { 4 i ] | . R £y
A ‘ ‘ || MATERJALCONFORMS é@é LUVREA @5
i | ; . | | = Y 3 1
| Bl i ! | R CUSTOMER = :

('} CBSERVACIONES:
Remarks
Observalions

N_NORMALIZEDAT 900 C AND ALLOWED TO COOL iN STILL AIR.

Conforms with ASME
Sec Il Part A 2015 Edition h
LR Jan.3, 2017

.2 A,

UL A 4
Dpto. :’Fﬁ

SPECIFICATIONS
AS PER PO
REQUIREMENTS

Name: AEQ%_Q/_
i
pate: | L_b_-q lj,__
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INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004

-180 10474 3.1B: 1991)

3 %@%&

SIDERCA S.ALC,

Dr Jorge A. Siminl 250
(B2804MHA) Campana
Buenos Alres, Argentina

(54 3489 433100 tel.
(54) 3489 433405 fax

Cliente / Customer Expedienle/ Manufacturing Order Nuimero / Number Fecha/Date Pag./Page
COMCO PIPE & SUPPLY CO. 5/7884.08 595956 24/05/2011 117
Producta / Product Orden de Compra/ Purchase Order item | Referencia del Cliente / Gustomer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1+1847 y REV.1, 2y 3 00010
Norma / Standard, Grado / Grade Extremos / Ends
ASTVM/ASME AISA333+CSA Z7245.1-07 CATII SSPSP00374/1+NACE MR0175/0103+IPRC LP-008 1/6/359 CAT Il 8S BEVELLED AT 30 DEG, ABTM
Dimensiones / Dimensions Schedule | Pesa Nominal / Nominal Weight Longitud / Length Superticie / Surface Carnitidades / Quantities
11430 x 1349 mm 160 33.54 KG/MT MF 11800 mm INT BARE /EXT VARNISHED 72Pz 842,66 m 28243 Kg
4142 x 0.5 Iinches 22.51 LBIFT 72Pcs 2764,63 Ft 62265 Lb
N°de Temp : ceen Alargamiento Red. Dureza ! Hardness
Colada {Ensayo Condicion de la probsta de Dimensiones | Seccidn Fluencia /. Yield Strength Rotura/ll.T.8 Relacion " Elangation de Tipo [ type: BHN
Ens ) FIR area
Offset Method EUL Methad Lo
Specimen condition Test Size Area Req. V. EUL | Req. | V. _ Req. { Req. | V. | Req. 2" [Req.| V. Area Req. Reg,
Heat |TestN® Temp Min obt, Min | obt | Max | Min | obt | Max ot | Min | obt Red, Min V. Obt. Max
Zana [Estado] Ext. Ne Tipo 0.2% Req.
Zone PIT | Type|Or| °C mm mmz2 Mpa % Mpa Mpa % Min | %
44830 | 785171 ] ©B | PRO ST | L {TART| 2484 X 1347 238,14 05 | 350 | 4046|.4 | 485 4973 Vs 35.0 |- 40.0 e 188
44830 | 795173 | C/B | PRO ST | L |TART| 2481 X 1283 32414 0.5 | 359 |4038] ./ | 455 |d97.7fyb257) 380 | 37.3 . e
44830 | 795176 | C/B | PRO ST | L |TA/RRT | 2484 X 1388| 34388 o5 | ase | aoa7| 455 | 5035 (w625 | o093 | 060 | 508 | 350 | 387 L
44830 .Em;o C/B | PRO ST | L |TART (2482, 1300 | 205, EH 0.5 | aso u,mu.q ,\\ : 35.0 | 404 c\\
Conforms with >m7\_m Sec ||, Hoksakilu

B DEC 15/ 2016

PART A 2015 EDITION
,:n

btvmo_\mb

_w< Kasha mﬁ 11: HH am, Jul 11, NoE

TEST ._.mOZO_.OD_OO \ ._.mOIZO_.OQ_OEI ._.mm._.

< :INOTA | NOTE:

Aplastamienlo o Curvado Pestaflade
Flattening ﬂmﬂ .| Bend- ..m.& Im:mm ﬂmm
mm"_mﬂnﬁ

Pro= _u_dnmmo\vanmmm PWHT = Post Weld Hg Trealment

N=

L= Longitudinal
T= Transv
PIT = Tubof
i EXT = Extramio/ End
7 Maximum M=

V:0bt: = valor Obtenldg:/, Obtained value

Medio/ Middle

N3 313AIE 1HA OGVIN 2-65€ YSI/9-EEEVS/V STAS 091 HOS ('O wgyLL) ¥ adid 19s8Q Ued d d ¢SS 091 ¥ d #Med
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_— SIDERCA S.ALC.
BRI O o Or Jarge A. Simini 250
= i @mamm mam@ {B2304MHA) Campana
INSPECTION CERTIFICATE
(BS EN 10204 3,1 2004 - [SO 10474 3.1B; 1991) o il
Cliente / Customer Expediente/ Manufacturing Order Numero / Number Fecha / Date Pég./Page
COMCO PIPE & SUPPLY CO, 5/7884,08 595956 24/05/2011 217
Produclo / Product Orden de Compra/ Purchase Order ltem Referencia del Cliente / Customer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 yREV.1, 2y 3 00010
Nerma / Standard Grado / Grade Extremos / Ends
ASTV/ASME A/SA333+CSA 2245.1-07 CATI| SSPSP00374/1+NACE MR0175/0103+IPRO LP-006 1/6/359 CAT Il 8§ BEVELLED AT 30 DEG, ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie / Surface Cantidades / Quantities
11430 x 1348 mm 160 33.54 KG/MT MF 11800 mm INT BARE /EXT VARNISHED 72Pz 842,66 m 28243 Kg
412 x 0.531 Inches 22,51 LBIFT 72Pcs 2764,63 Ft 82265 Lh
ENSAYOS QUIMICOS /| CHEMICAL ANALYSES
Yo | %% %] % | %1% |%]| % |% % ]| % | %1% %1% |% %] % | %1% %% [%] %{%]|% % % % % % % %
cllsifmnjcr{Moj wicdfjr bl s |{n |v]a|sn{culAs{Nb|Ti |Pb|sb|Col2Zr{BijCa|B| N|]oO|Mg|H]| Cet|Cez]| Pom |Sumi|Sumz|sum3|R1]|R2 |R3
x 10 i ix 1000 % 10000 h 100 x 1000
Colada | Heat| Max | 26{ 50 135 25| 25 (1000|110 i 110} 110 10 40
Heat Min 10| 40
Ensayc | Prod| Max | 26] 50 135 25| 25 (1000|110 1101 110
Test Min 101 40
44830 Heat | W 25 hos e ale| s
{ 785171) Prod 8 /24 105 I 4 38| 3
{ 795173) Prod 8 ;\Nm‘ Y105V 4 3|20 3
( 785176} Prod B¢ 24105 4 32| 3
(7951804 )" Prad a M 2uWisy 4 alan| 3z

(7951804 |-

* = PPM | Part per miilion

CEQ 1 =..: C+E((MN/B)HSI/24)+{CUM5)H{NI/20)HORMOFV+NB)/E+{5°B)

_ch\_u

[rR1=

#18pDIO

:bag 0268/ 1L :

#0Od €

N 0E81Y “#1E9H 8¥7FS0L ¢

AN3 @319A3E 190 JSFIN Z-65€ VSI/9-EEEVS/V STNIS 091 HOS ((@'O wiwigpL ) ¥ 8did 108 Ued g Q ¢5€S 091 ¥ d :#ued
BOISPIS - SLBUS |



SIDERCA 5.A.LC.
Dr Jorge A. Siminl 250

m%@ﬁ@%m@ ) —ZmeOumanZ Ommv—l—mmablﬂm ﬁmm:mmﬂw\mﬁﬂwmv.mym—_%%wﬁu

E
B

(BS EN 10204 3.1: 2004 - ISO 10474 3,1B: 1991) s e

Clienle / Customer Expediente/ Manufacturing Order Numero / Number Fecha/Date Fag./Page
COMCO PIPE & SUFPLY CO. 5/7884.08 595956 24/05/2011 3/ 7
Producto / Produst Orden de Compra/ Purchase Order item | Referencia del Cliente / Custorner Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 y REV., 2y 3 00010
Narma / Standard i Grado / Grade Extremos / Ends
ASTMWASME A/SA333+CSA Z245.1-07 CATIl SSPSP00374/1+NACGE MR0178/0103+IPRO LP-006 1/6/359 CAT Il 85 BEVELLED AT 30 DEG, ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Langth Supariicie / Surface Cantidades / Quantities

11430 x 1349 mm 160 33.54 KG/MT MF 11800 mm INT BARE /EXT VARNISHED 72Pz B42.66 m 28243 Kg

412 x 0531 Inches 22.51 LBIFT 72Pcs 2764.63 Ft 62265 Lb

Condicidn de la probeta / Specimen condition l Energia Absorblda [ Absorbed Energy. Area ductil/ Shear Area (%) Expansidn LateraliLateral Exp. (MM}

Colada| Ensayo Zona Metodo | Entalla Dimensiones | Orlent. Temper. Unidad Req. V.Obt/Obtained Values Req. V.Obt/Obtained Values Req. V.0bt/Obtained Values

Heat Test Zone Method | Notch Size G Unit | Min| PIA Sample N° | Min] PIA | Min | PIA Sample N° Min | PIA [ Min| PIA Sample N° Min {PIA

mm Ortent. | Req, | TIE 1 2 3 3 1 2 3
44830 | 798171 cig CHARPY v 10,00 x 10,00 T -45 -45 Joules 18 | 27 | 3840 377.0 384.0 |a3s4d 37do /400.0 100.0] 100,0
44830 | 795171 ol:] CHARPY v 10,00 x 19,00 L 45 45 Joules 14 | 48 | 367.0 4060 3B5.0 |3ssd 3g27

‘Oient= Orientacion’! Orlen

=l

NOTE: Re’= Requisllos 7 Requiramenls #CIB ; Cusrpo / Body . RIUE i ir:Vi= Valor/ Value PIA = Prometio] Averdgs’ Min's MinimodMinimurn TIEE. T

aN3 aI13ATE T1HA OSYIN 2-6GE VSO/9-EEEVS/V STNS 091 HOS (0’0 wwig L |}  adid 1088 ved g A 2SS 091 ¥ d #ued

BOIBPIS - SLBUS | A OE8YY ‘#1B3H 8¥¥G0L #0d € :Db9S 0268L1 #1epi0
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_ SIDERCA S.ALC.
LS n Br Jarge A. Simini 250
== E%@m@ m wmm m {B2804MHA) Campana
INSPECTION CERTIFICATE
(BS EN 10204 3.1: 2004 - 1SO 10474 3.1B: 1991) R ER
Cliente / Customer Expediente/ Manufacturing Order Numero / Number Fecha /Date Pdy./Page
GCOMGO PIPE & SUPPLY CO, 5/7884.08 5985956 24/05/2011 417
Producto / Product Orden de Compra/ Purchase Order ltem | Referencia del Cliente / Customer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 yREV.1, 2y 3 00010
Norma / Standard Grado / Grade Extremos / Ends
ASTM/ASME A/SA333+CSA Z245.1-07 CATII SSPSP00374/1+NACE MR0175/0103+PRQ LP-006 1161359 CAT 1l S8 BEVELLED AT 30 DEG. ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie Externa / External Surface Canlidades / Quantities
11430 x  13.49 mm 160 33.54 KGIMT MF 11800 mm INT BARE /EXT VARNISHED 72 Pz 842,66 m 28243 Kg
412 x 0.531 Inches 22,51 LBIFT 72 Pes 2764.63 Ft 62265 Lb
Individuates Promedias Tipo de dureza
Valores Requeridos / Indlviduals Average Hardness type ENSAYO DE DUREZA/ HARDNESS TEST
Required Values Max| Min | Var |Max| Min | var | VICKERS HV10
248
Cuadrante |Coladal Heat 44830 QObtenidos/ Obtained Guadrante |Colada/ Heat ¢ Obtenidos/ Obtained
Ensayo/ Test 795171 Valor Individuall Individual Value Ensayo/ Test |, Valor Individuall Individual Value
Quadrant | Tubo/ Pipe 5 1 2 3 4 |Max| Min | PIA |Var Quadrant |Tubo/Pipe — 1 2 3 4 | Max | Min| P/A |Var
Extremo / End E/B Extremo / End
' Diametro Ext./ External Diam. 176 |- 174+ 176.00 174.0 174.8 Diametro Ext/ External u_ma. 183 | 180 || 169.0] -
Centro/ Mid-wall S 1 159.0 156.0| 157.5 | 23:5): v n%q& Mid-wal |88 [184.0(:
.|Diametra IntJ Internal Dlam..- 4527, 151 52,0 150,0{ 151.3 Bl faz.0!
.Guadrafite | Golada/ Heat : 1" . 44830 _ faine
. ‘IEnsayol Test.'| 795176 vidual Value :
'Quadrant . {Tubo/ Pipe 45 11 2 3- o[ Max ]! Min | PIA Tuho! Pipe
~|Extremo / End E/B - S Extremo / End"
: |Diametro Ext./ External Diam. - 165 |- 162 - |1166 166,0(7162.0{ 164.5 Diamatro Ext./ mg‘ms‘w_ n_ma.. :
Centraf Mid-wall o148 | i98E i’ .-148,0f 152.5 Centrof Mid-wail +. (151.0)
Diametro Int/ Internal:Diam, +148.0 Diamatro Int. Internal _u_m_.:. B (141.0

Ind = BdiG ><mﬁmmm. Var. = Variacién/ <m:m

m\c Stenc ﬂmz_:m OQE_m:Noa nmo_c:\mmom_n:m -Upset-
E/ VU = Vanishing upset - Desvanecl ~m38 n_m nm_n:m\ocm,ﬁo- o%

#1B9H 8¥PG0L

A 0E8Y Y

AaN3 A373A3E 1HA IGVIN 2-65€ VSO/9-EEEVS/V STAS 091 HOS (a0 wwe L) v adid :0sed 1ed g A Z5€S 091 ¥ d :#ued
B0JOpIS - SLBuUS |



—] SIDERCA S..
TR o Dr Jorge A.
== m@m@mﬁ @ mmm_ @ (B2804MHA) Campana
INSPECTION CERTIFICATE
(BS EN 10204 3.1: 2004 - ISO 10474 3.1B; 1991) R eI
Cliente / Customer Expediente/ Manufacturing Order Nomero / Number Fecha / Date Pég./Page
COMGO PIPE & SUPPLY CO., 5/7884,08 595956 24/05/2011 5 i 7
Producto / Praduct Orden de Compra/ Purchase Order ltem Referencia del Cliente / Customer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 yREV.1, 2y 3 00010
Norma / Standard Grado / Grade Extremo / Ends
ASTMW/ASME A/SA333+CSA 2245,1-07 CATII SSPSP00374/1-+NAGE MR0175/0103+IPRO LP-006 1/6/359 CAT li 58 BEVELLED AT 30 DEG, ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie / Surface Cantidades / Quantities
194.30 x 1349 mm 160 33.54 KG/MT MF 41800 mm INT BARE /EXT VARNISHED 72 Pz 842,66 m 28243 Kg
4 12 x 0531 inches 22,51 LBIFT 72 Pes 2764.63 Ft 62265 Lb
Marcas / Marking
&= Monograma / Monogram SIDERCA NNNNN = Nimera de tubo / Nbr of pipe LLL = Longitud /length PPP = Peso/ Weight @= Monograma / Monogram AP{

MM.YY = Mes/Afio Month/ Year Y/T= Ao/ Trimestre Year/Quarter

HNKXXXX = Colada / Heat

Prueba Hidraulica / Hydrostatic Test

Presldn / Pressure Tiempo / Time Resultado / Results
Unidad / Unit Valor / Value Segundos / Seconds Salisfactorio / Satisfactory
PSi 3000 5,00

Estarcido (Tubo) / Stencilling (Pipe)

PPPPP

TENARIS SD MM.YY ASTM/ASME A/SA 333 114,3 13,49 33,53 4 SCH160 1/6/359 CATII S§ HQ QT M45C LT-45C SEAMLESS 207KPAX 100 ZOm Om> £245.1-

§>Dm IN ARGENTINA HNXXXXX NNNNN LLLL

*FABRICADO POR TENARIS SIDERCA*

.§>Zcm>o._.cmmo BY TENARIS SIDERCA*

- *PROCESODE >Omm>0_02‘~

_n>mm_o>0_02 DE ACERO: _uCZU_QOZ Tox >m00 m_.mo._.x_oo O
O>_.§>UO AL ALUMINIO,

.r> vm\»OjO} DE'AFINO EN EL Iomzo OCOI>W> _ZOrC<m AGITACION 10m ARGON Y cz>
“INYEGCION FINAL DE: UNA VARILLA'DE
GLOBULAR DE EVENTUALES MICROINGLUSIONES.

-MATERIAL LIBRE: Gm "CONTAMINACION DE MERCURIO.

D OOZ._._ZCO AGCERO:

.anOmwO DE r>2=2>0_02,

aN3 QF13A39 790 JSPIN 2-65€ YSI/9-EEEVS/V STNS 091 HOS ('O wiig'yL|) ¥ 8did 19880 Hed g 4 2G€S 091 ¥ d :#ued

BOIOPIS - SLBUS | IIIIN D€YY #1BSH 8GO/ #0d € (b3S 0Z68LL #18pI0




|

NAE Sy

Tenaris

INSPECTION

CERTIFICATE

SIDERCA 5.ALC,

Dr jorge A. Simini 250
(B2304nviHA) Campana
Buernos Alres, Argentina

(BS EN 10204 3.1: 2004 - SO 10474 3.1B: 1991) e et

Cliente / Customer Expediente/ Manufacturing Order Ntimero / Number Fecha/Dale Pég./Page
COMCO PIPE & SUPPLY CO. 5/7884.08 595956 24/05/2011 6 I 7
Producto / Product Orden de Compra/ Purchase Order item Referencia del Cliente / Customer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 y REV.1,2y 3 00010
Norma / Standard Grado / Grade Extremo / Ends
ASTM/ASME A/SA333+CSA 2245.1-07 CATH SSPSP00374/1+NACE MR0175/0103+IPRO LP-006 1/6/369 CAT Il 8§ BEVELLED AT 30 DEG. ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie / Surface Cantidades / Quaniities

11430 x 1349 mm 160 33.54 KGIMT MF 11800 mm INT BARE /EXT VARNISHED 72 Pz 842,66 m 28243 Kg

412 x 0531 inches 22,51 LBIFT 72 Pcs  2764.63 Ft 62265 Lb

-EL MATERIAL CUMPLE CON LOS REQUERIMIENTOS NAGE MR-0103,

-MATERIAL COMPLIES WITH NACE MR 0103 .

*NORMAS*

-EDICION DE LA NORMA: ASTM A 333-10

-EDICION DE LA NORMA: ASME SA 333/ 2007

-EDICION DE LA NORMA: NAGE MR 01-75 - ISO 15156-2 : 2003
- EDICION DE LA NORMA: NACE MR-01-03 EDICION 2007
EDICION DE LA NORMA : GSAZ245: 2007

*STANDARDS*
-EDITION OF REGULATION: ASTM A 333-10

-EDITION REGULATION: ASME SA 333/ 2007
-EDITION OF REGULATION: NACE.MR. 01

150.16156-2 : 2003

Observaciones / Remarks

NON DESTRUCTIVE TEST: SATISFACTORY.
METHODS: U.T. LONG.(EXT.) NOTCH
00% LAMINATIONS CONTROL: SATISFACTOR

Gl

TONE YELLOW: m>z.u.,ﬂm>r 1023) oz.m.>,o E

Tino'/, dﬁm
QUENCHED "
qm_svmmmm

ﬂmauma__zﬁm / ﬂm:.ﬁ

890°C
mmmu

immsmemao ﬁmamzmim\mmmacm\ ammamzms 3#.5

Protectores 7 End’ hﬁm&oa

LIER METALGENTRO;

N3 A3 TIAIE THA OSYIN 2-65€ VSI/9-EEEVS/V STAIS 091 HOS ('O wiug'yl]) # adid 19890 Hed g 4 25€S 091 v d ‘#1ed

BOIOPIS - SUBUS L (N 0E8YY ‘#1BOH 8Y¥G0L #0d € (DS 026841 #18pI0



il

I

Tenarls

INSPECTION

(BS EN 10204 3.1: 2004

CERTIFICATE

-180 10474 3.1B: 1981)

SIDERCA S.ALC.

Dr Jorge A. Siraini 250
({B2804MHA) Campana
Buanos Alres, Argentina

(54) 3489 433100 tel.

(54) 3489 433405 fax

Cliente / Customer Expediente/ Manufacturing Order Numera / Number Fecha / Date Pég./Page
COMCO PIPE & SUPPLY CO. 5/7884.08 595956 24/05/2011 711
Producto / Product Orden de Compra/ Furchase Order ltem | Referencia del Cliente / Customer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 y REV.1,2y 3 00010
Norma / Standard Grado / Grade Exfremo / Ends
ASTM/ASME A/SA333+CSA Z245.1-07 CATII SSPSP00374/1+NACE MR0175/0103+IPRO LP-006 /61359 CAT Il 8S BEVELLED AT 30 DEG, ASTM
Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficie / Surface Cantidades / Quantities

11430 x 1348 mm 160 33.54 KG/MT MF 11800 mm INT BARE /EXT VARNISHED 72 Pz 842,66 m 28243 Kg

412 x 0.531 Inches 22,51 LBIFT 72 Pcs 2764.63 Ft 62265 Lb

y salisfacan I8 Gorespondishtes requerimientos,

specificaciones solictadas en vuest

W heraby certlfy that material herein désciib

|t i pecifications required In yourarder and safisfies the
-“lcorresponding reguirements.

en manufaclured in accordarice

Este nm&anmn.q,.mmmmiﬁ”a&_mam un sistema computarizado'y'esVaiido

fima m_m&woa_am _._sn.mn.o. orlginal Emmmi.m el

gase the owner of lhe’cert

ssiied by a computerized systs arid:{L s valid with electronic signature;

-green coloured al the boltem of the
cate 'would release a copy of il, he must

Sl necesita-agagdirar 1 altenticidad d
Siderca SA|G) e malliaye@siderca.com:

QUALITY CERTIF!
DTO CERTIFICACIONDE CALIDAD

EDUARDQ A. AYERBE

H#19p10

:bag 0ze8/L -

#0d €

#1BSH 8PYS0L ¢

N 0E8Y Y

ANZT dI13IAZE THA IGPIN 2-65€ VSI/9-EEEVS/V STINS 091 HOS ('O wwg 1 L) ¢ adid 9880 Ued 9 d 2SES 09} v d #ued
BOIOPIS - SUBUD |
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EVRAZ ; EVRAZ INC. NA

Test Certificate

Form TCI: Revision 1: Date 31 Oct 2000 .

|
Customer: Customer P.O. No.: RD-961707 ! Mill Order No.: 412483132 | Shipping Munifest: CT032724
VARSTEEL LTD, e 3 , - -
330-220 4TH STREET Product Description: g?&g‘:&%ﬁgﬁggﬁg?ﬁéﬁsmMﬁm” Ship Date: 12 Mar 13 | Cert No: 051064442
) CeriDate: 12 Mar I3 | (Puge lof 1)
LETHBRIDGE
CABTLIEIT e .
Size: 0.250 X 48.00 X 96.00 (IN)
Tested Pleces Tensiles ‘ Charpy Impact Tests
Heat Piece Picce Tst| YS UTS  EeRA [Elong % [Tst | Average | Abs, Enerpy(FTLB) % Shear Tst | Tst|Tst BDWTT
1d Id Dimensions Loc] (PSH KPSD 1 |2in /Bin Dirt Hordness |1 2 3 Avg |1 2 3 Avg (Tmp|Dir|Siz | Tmp %Shr
- Vi ~ fmm)
492475 A0148 0.245 X 48.00 (CUT)  |L[60000 [71000 42 24 1T
cl64000 175000 37 1R [T
Heat Chemical Ann]ysns
1 C / Mn / / i /FntAl Co__Ni__Cr__ Mo QRGN
492475 | .06 .77 | 005! OOSI 27 1.032].32 716 .13 [.08 | 022 L. 001 I 020 Iooozl 0104I CAN
MERCURY I8 NOT A METALLURGICAL CCOMPONENT OF THE STEEL AND NCO MERCURY WAS INTENTIOMALLY ALDDED
DURING THE MANUFACTUEE OF THIS PRODUCT
MATERIAL MARKED WITH AN ASTERISK IS PRODUCED FROM COIL
* 492475 a0is8 PCES: 1D, WGT: 3267
- MATERIAL CONFORMS
Conforms with ASME Sec || 0 CUSTOI\I:\AEF?’ 5
{Part A, 2015 Edition SPECIFICATIONS
LR June 15, 2016 AS PER PO,
REQUIREMENTS
Name;
vatee PR O 2013
® CustPart#: WAS TESTED IN ACCORDANCE WITH Tilt Jason Wall
APPROPRIATE. SPECIFICATION CHECKED BY



lancer
Text Box
Conforms with ASME Sec II
Part A , 2015 Edition
LR  June 15, 2016


CLIENTE / Customer/ Client

CERTIFICADO DE _zm_umOO_OZ DI EN 1020413.4
ALLIED FITTING CANADA )
472 TURBO DRIVE /\ Inspection Certificate - Certificat de Réception 150 10474134

\VULMA.

ULMA FORJA, S.COOP.

SHERWOOD PARK, ALBERTA

T8H 2J6 - CANADA FEGHA: NS 155987 | HOJA:
Date: 18/03r2013  No. 2

Page:

g° Zubilaga, 3 - Apdo. 14

PRODUCTO FLANGES SU PEDIDO N.° DE Cetified acc. PED 9TZYECHAD2000-WD ﬁ%ﬁoﬁ%ﬁ%& &
Arficle - Produil . Your Order No. amnjn_ymm.mczoz.ﬂoz of -da 02/05/2012 by TOV Rheinland el 781808
Votr Cde. N.° N5 01202 E/Q 02 7443 Fax. 34 -943 was e i
NORMAS APLICABLES ASME B16.05-08 o1 prR E-mat uma@ 3
: i - MARCA \CANTE
Requirements - Normes Applicables Mark of feclory ‘ Packing List: 100837
MATERIAL CORRESPONDIENTE ASTM/ASME AJSA350LF2CL1-11 A105N-11 Margqua du fabricant
Maleriel Comespondent - Qualilé
MODO DE FUSION (7} NACE MRO175{1S015156-2-08 & MR0103-42 DEPARTAMENTO QUALITY ASSURANCE
Stoe! Maling - Elaboration de Facier Clause 7.2.1.4, Annex A.2 and SSC Reglon 3. Section
E=Elec. Y= Oxlgenn basico CSA-Z245.12-00 Gr.248 CAT II-SS (WN & BLIND FLANGES ONLY) ——

PARTIDA CANTIDAD DESCRIPCION QBSERVACIONE e : 4 RESILIENCIA ~ CHARPYV 10x100

ltem Quanlily Dascripbion LOTE Remarks g g ANOngeme °

Poste Quantitéd Description Observations ;] . 3

4, 155 157

31 60 | WN 2 300L8 SB80 RF A350LF2 423 NE 148 157
3 144 | WN 4 300LB STD/40 RF A350LF2 253 NE 159 163
83 10 | WN 2 2500LB XXS RTJ A350LF2 132 |NE 150 154
8 40 | WN 2 2500LB XXS RTJ A3S0LF2 .\ 423 |NE
66 104 | WN & 2500LB XXS RTJ A350LF2 353 NE

COMPOSICION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE - Las dimensiones y 1 condicion superficial 2 haltaron salislaciorias.

N Couh SPECIFICATIONS ,bgﬁﬁﬁuﬁﬁm&iﬁaﬁa%%.
*Coutbe ox_m..izax P% ms_nﬁizhi:ox. b3 Vo |cut| A% | Ti% | N% |CEq AS PER PO D cans o dats do suroo sont salisalsants

_ ?;_Zlmm_\p_. c
,

\yumc £05[0,060 {0,420 (04030 \w@ 9004 0,250 ‘26| 0,000 0,000 REQUIREMENTS -_.uaaaa%«%naaa%aﬁsaaﬁﬁgp
0.000}/0.0040,170 46,090 {0,080 003} 0,006} 0,2601 0,038} 0.000 0,000{0,418 - Mamifacturing requiremens ero saished.
0.016| 0,006(0,065 (0,120°{0.025 | 0,000 0.065| 0,240 0,023| 0,012} 0,000} T; " Las nommes applicables sont respectéos.
0.012| 0.008(0,080 {0,120 [0,024 | 0,080 0.004| 0.307| 0,021} 0,000{ 0,000| 0,393

Conforms with ASME it PBEEETN

Sec II, Part A 2015 Edition A @

Mar 10/16

KG

) mﬁm»am ;ass CIONES:  \ NORMALIZED AT 500 C AND ALLOWED TO COOL IN STILL AIR

Observations R




180 BW RETURN BERWND

Adq20-WPLES

4" XXH LR
SB

Rev'd By:

,k‘so fittings gmbh
A-6824 Schiins

Abnahmepriifzeugnis
Inspection Certificate

Artikelbezeichnung [designation]
elbows
LR-180-S-WPLE-4"-XXS \

\ 154 Hauptstrasse 48
’m—n:m—nmﬁﬁ_:@w Austria/Europe EN ‘_QNOh -3.1
Telefon +43/5524 501-0 Reg. No. i
Telefax +43/5524 501-930 12 _mOu.u um.wn chmq.__m NE: Mﬁmﬁﬂ h_OL.__ e Datum h..Dﬁnm&

046586/15-HG 10/12/2015

>=qoam=.=mm:n_m_.mmw_m:::m?mac__...mam:ao_;:moB.mi
ASME B16.9-2012 LR,WPL6,ASTM A 420/A 420M-13,ASME

Kunde [customer] "

TRANS AM
Piping Products Ltd.

Attn: Svava

9335 Endeavor Drive S.E.
CDN-T3S 0A1 Calgary, Alberta

éo&m no.J
\ /\ 6T4J9

Ident Nr. [ident no.]

SA-420/SA-420M-13,NACE MRO175/1ISO15156-2:2009A.2, NACE /|
MRO103-2012 2.1 and 4,Anal./Technol. req. acc.,CAN/CSA Z245.11
Cat.2 Gr. 241,EN 10204/3.1 ASME B16.25-2012 Fig.

ere Auftrags.Nr./Art.Nr. four order no./item no.]
173019PH-0130 / 133487

2(a),Millstandard,Dimensional report {16 points),M45C-SS Seamless

Ihre Bestell Nr. [your order no.]
CI-15-400

Menge [quantity]

rd

Vormaterial )
[base material, seamless pipe
Analyse Schmelze Nr. Erschmelzungsart [melting process] |1 = Schmelzanalyse [heaf analysis] J-Faktor [J-Factor]: (Si+ Mn)* (P + Sn)* 10000
[analysis] [heat no.] E CEQ [CEQ]: C +(Mn/B)+(Cr+Mo+V)/5+(Cu+Ni)/15
Index C si Mn IP s lcr Mo [Ni Jcu v Nb 8 Ti N  JCeq '
1 591732 015 v [0.27 vV Jo.87 v [0.008 V]0.003V[0.43 ¥ [0.05v [0.11 Vv [0.20 A0.002+[0.001 v]0.029 [0.0004 [0.002 foo086([035 /
P—
Mech.-technologische Priifung [mech. technological test]
Proben h ; Kerbschlagbiegeversuch [notched bar impact test] ) Hértepriifung
Nr Zugversuch [fensile test] Form: 1SO-V p ~% {Harness ios]
. Pr.-Lage [pos. Tem Dehngr. [yield str.] | Zugfestigkeit [tensile | Dehnung felon- | PR-Lage [pos. T Querschnitt Kerbschlagarbeit 166-173 HB
ftest no.] of sampla] P Rp 0.2 str.) Rm (MPgy gationj 4D (%) | of sample] IR feross sec.] (mm?) | fimpact values] (J)
IDM_530 L +22°C 417 535 &/ 2 L -50°C |80 248-234-234 Wismshefisadlung fisat twatment]
. quenched and tempered
Conforms with ASME 940 °C / 640 °C \
e 25 MiN, 60 MIN
m,\m\\x W.*\U%MO\_ 5 Edition Cooling in water (in motion)  in stil air
, NMN A\h\ /o W@\

Kennzeichnung [marking] .@ @.émﬁ% I AJSA420 | WPLE / 6T4J9 / 4° | XXS /\

Zusatzmarkierung [add. mark.] M45C-SS

Besichtigung und Ausmessung [visual inspection and dimensional check]

0.B./oK.

Die gelieferten Produkte erfiillen die in der Bestellung festgelegten Anforderungen.
[The products supplied are in compliance with the requirements of the order].

Bemerkungen [remarks]
hot formed over mandrel

This material meets the chem. & mech. requirements according to CSA Z245.11-13 Gr.241 Cat. |l

The products were manufaclured, sampled, tested and inspected in accordance with the
spacifications and were found to meet the requirements.

Abnahmebeauftragter [inspection representative]
10/12/15 Grabherr Harald ® - 321
Dieses Dokument wurde elektronisch erstellt und ist ochne Unterschrift giillig. (The certificate,

is issued by the computenized system and is valid without signature.}

Service. Notified Bodv 0036. Certificate No. 129/2002/MUCI

Zertifiziert nach DGRL 97/28/EG Anhang | - Absatz 4.3 durch TUV SUD Industrie Service, Benannte Stelle 0036 Zertifikat Nr. 129/2002/MUC [Ceriified ace. to PED $7/23/EG Annex |, Paragraph 4.3 by TUV SUD industrie



835
gggr!tﬁrg’;sz Part# 807 2" CL 3000 FS SCRD HALF .(1/2)
m Piping Products Ltd. - Rev'd By: SJ COUPLING A105N
t/Seq # S 15 - 1370 2
LM.L. - INDUSTRIA MECCANICA LIGURE S.P.A. / a0 COMPANY WITH QUALITY
Via Glancario Farina, 25 - 16030 Casarza Ligure - GE - ITALY SYSTEM IS0 8001: 2008 CERTIFIED
& Tel. +39 0185 467661 - Fax +39 0185 486510 - E-mall quality.Imi@farinagroup.com BY RINA
MATERIAL TEST DEPARTMENT CERT. N° 23/91/8
INSPECTION CERTIFICATE EN 10204:2004 / 3.1 a2z | Npsss 2015-C_IML-26181  Data/ Dated 22.01.2015 a2
FORGED FLANGES & FITTINGS LTD A% | Ordine / PO 4128 AgT
CASTLE HOUSE, STATION RD tem 47
NEW BARNET-ENS 1PE - UNITED KINGDOM GB |(DDT/Deliverynote  2015-2E301-0000081
Packing List
Fattura / Invoice 8
Ns. rif. / Our ref. 2014-2E201-0001580-0047
Dest. DD DIXY’S TRUCKING INC AbS
801 77 AVENUE, Nw .
TEP 1MB  EDMONTON, ALBERTA CA
Cod. colata * |Nr, colata bot Quaritita *° Descrizione BY1 - (808 - B11)
HeatCode  |HGatNr Guantity " Description
K470 13/76969 1.005,00 FITTING HALF COUPL THRD NPT 3M 2" A105N /

Mat. In acc. a /Mat. In acc. to 5% ASME-SA ASTM A105-13
CE MR 0175 - ISO 15158 Ed. 2009 / NACE MR 0103 Ed. 2012

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

Ann, mat, / Mat. remarks

% MATERIAL FULLY KILLED & FINE, GRAIN.PRAGTIGED
F E NP

ol s ot o 7
Elementi / Eloments e i ~Mn_ 8 PosCr, N /Mo T Cu, -V, ~ Wb, N od/
LADLE ANALYSIS 0,190 ‘/o;gs o;aae‘/o.n;a 0,041 o,usu‘/o,mo\/o,t;m 01120‘/0,90 0'.002\/0.0
Al e - CELF GESF F1 F2  PREN
LADLE ANALYSIS 0,025 0,3 337 0,253 0,080 -
‘/Eﬁ:=0+MnIB+(Cr*Mo+V)I5f(NI+Cu)!j5 C_E SF=C+MnI6) *. F1=Cu+Ni+Cr+Mo+V F2=Cr+Mo
. Provetta Forma c10  “Ccm Snatvamento>0,2%C1! Shervamento>1,0% ¢! Roftura ©12 Allungamento % Contrazionhe ©%
- Test specimen Shape Yield Strongth>0,2%  Yield Strangth>1,0%  Tanslle Elongation . Reduction of area
Sez/Sectmm2 Lmm 120-2=[] Pa " MPa ‘/Mv. : %
122,85 50,00 1 20 \/;zz.u — 505,0- 8 _ 58,4

TipoMype® Provetta / Test Bpecimen

-~ DUREZZA| HARDNESS™
: HBW
171,0 - 178,0

RESILIENZA / IMPACT TEST

*C % 1.Joule ™ 2-Joule 2 3-Joule &2 Media/Average °°

KV 10x10mm -10 88 7 73 70,7
| Tratt. Term. / Heat treatment <7|Normalized at 880°-820°C / Alr Cool | ELECTRIC FURNACE |
Dim In ace. a/ Dim. ace. to  **[ASME B'6.11 £d.2011 - ASME B1.20.1 £d.2013 - M5S SP25 £d.2013
Marcatura in acc.3% e ‘ Origine ITALY
Marking In ace. to | MSS SP25Ed. 2013 |Vis. & Dim. SATISFACTORY Origin of Stee!
Note / Notes 100% MANUFACTURED IN ITALY
: - BUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O. REQUIREMENTS
MATERIAL IS FREE FROM MERCURY CONTAMINATION & RADIATION
- . 8
conforms with ASME
Sec \\, Part A 2015 Edition
VERIFIED TRUE COPY
; OF ORIGINAL
FORGED FLANGES & FITTINGS
LIMITED
T
UFFICIO CONTROLLO QUALITA' A% ENTE UFFIGIALE DI COLLAUDD 2 MARCHIO PRODUZIONE A4
QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL

Boils Fizzottl - 1

IML o @

Page § - 22
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Shell/Stack/Bath/Pre
Heat (Shell Assembly)
Documentation



Issuing Authority: QA/QC Manager y
0N
QY

Date of Issue: FEB 12, 2014
Rev Status: 10.1

INDUSTRIES LP

Quality Control

FORM-PRESSURE PIPING EXAMINATION

CHECKLIST

Pagelof1l

EXHIBIT 21.2 PRESSURE PIPING EXAMINATON CHECKLIST gy ;

12018

Drawing No. / Revision No.

LH2001-D0-100
Pre-Heat Line for 2.0MM Lineheater Pkg.

wo#09961-001-D

NO. FUNCTION HOLD SIGNATURE OR INITIAL & DATE
QCINSPECTOR OWNER’S INSPECTOR
1 DRAWINGS: ABSA registration over 0.5 Cu. M Approved /\/A
by Owner, Approved for Construction (signed & dated)
2 Owner’s Inspector Notified. /\/A'
3 Registered Welding Procedures Specifications, Q.C
Manual and Forms available at site, Job File started. /ﬂ NUV 2 3 2“16
4 Welders qualified for WPS's and have valid Performance NQV d
cards. Welders Log completed. WPS reviewed with i }»\ 23 i
Welders
5 Material Checked against P.0., Drawings, and
Specifications. Identification confirmed. Color Coding w '
applied. :SM /O// ?
6 Sample of each Welder's work examined, including root j
spacing, alignment, cleaning, joint preparation, preheat 1y
and electrode control. ik //:YL
7 Non-destructive Examination completed. Reports and :
radiographs reviewed, signed by Level Il or Ill, Radiograph o % S ' /7'
anll/

1.D. detailed on drawings.

8 Visual Examination of all completed welds, Welder's I.D.
Stamped and recorded on drawings.

‘/F Sards /)

9 Heat Treatment verified and recorded on drawings.
~/A

i

10 | Each system checked against specifications and drawings
before test.

JAN 12 2017

11 | All deficiencies recorded and signed off by Q.C.I and
Owner's Inspector before test. Pressure test examination
guide completed.

=

%JAN 12 2017

12 | Pressure Test checked. Gauge calibration verified, gauge
#’s recorded

L IAN 12 utimp o/rf17

~

13 | Systems checked after Test. Deficiencies recorded and
corrected.

L

JAN 12 2017

14 | Construction Data Reports (AB-83) prepared and signed
by Q.C.I and Owner’s Inspector.

M

15 | Declaration form (AB-28) submitted to ABSA

VA

16 | As built drawings accepted by Owner

U

\\dogfiles\public\Quality Control Documents\Forms\PRESSURE PIPING EXAMINATON CHECKLIST.docx



Issuing Authority: QA/QC Manager /ﬁ\ Quality Control
| ) ooy
Date of Issue: June 8, 2015 FORM-B ath & Expansion Tank Travel Sheet
Rev Status: 1.0 INDUSTRIES LP 'Page 1o0f1
: APPROVED BY: =
Bath & Expansion Tank Travel /4 /
DATE: o A ]
Sheet NOV 7 12016
‘WO # 09961-001-D DESCRIPTION: gath & Expansion T ank for 2.0MM Lineheater Pkg.
DRAWING #| H2001-D0-100 |
EMPLOYEE DATE QcC
REQ, | HOLD INTIAL | COMPLETE | iNmiaL | - DATE
Work Instructions/Drawings Issued i _’@u ’g. ’g U’ < 2/ 17 A NOV 2\3 Zmﬁ
Work Instructions/Drawings Reviewed o - =i “{Q’L, o @Q o3/5/ 1%
Material & Parts Released > o ‘1“} "
e 99 | —
Welding Personnel Assigned 1 o 2 Ser gga r
BATH: ' ,
Long Seam Orientation ’ ) ‘,_',\? 7Y é& o3 /6 l/ﬂ'
Flange: Fit-Up & 2 Hole i Vs 0 SR o< o/ T
Pre-Cut Layout ' - L, l,? Y - @ ‘75_%7.[/ (4
Fit-Up Check v U?;’M T Y @ /01 /(4
Pedestal Cross Square " 3:"";.\', Lt é\ ©5/e ('/ %
| Dimensional & Visual Inspection o " v'ﬁ'i_,, r @ C%fﬁj
EXPANSION TANK: .
: 63 =
Layout / Indexing Check v’ = Sonz T (& oS/ /1%
Fit-Up Check - AL ’ " @ Q;/D,/, =
Dimensional & Visual Inspection v o 2 te WA Ui
4 B Lundfi 7
FINAL:
Expansiion Tank To Bath Fit-Up .j L : “'ﬂ é. g 4§_, m! ‘r)
Installation of All Welded Components v X g 8 15 o7
Final Dimension & Visual Inspection P o b d Wi 1 /{ |7
| G 5 o
Pre-Heat , Hydro v e /zf\ N V3 /F
: : i VE
Pneumatic Test A ' @ Jﬂﬂlg, 17 }y\ Lan \,9//1_\
ACCEPTED BY CUSTOMER: DATE: v

W\dog'files\public\Quality Control Documents\Forms\Quality Control\Bath & Expansion Tank Travel Sheet.docx



Issuing Authority: QA/QC Manager

Date of Issue: June 8, 2015

Rev Status: 1.0

INDUSTRIES LP

Quality Control

FORM-Fire Tube & Stack Travel Sheet

Pagelof1l

Fire Tube & Stack Travel Sheet

APPROVED BY:

/4

DATE:

AR

NOV 2 1 7016

WO # 09961-001-D

DESCRIPTION: Firetube & Stack for 2.0MM Lineheater Pkg.

DRAWING #)| H| H2001-D0-300 Rev 0

Req | Howp | EVEROYER | o oMPLETE | miTaL | DATE
Work Instructions/Drawings Issued W &Uf —[[? m? > I //tm NUV 23 Z]Iﬁ
Work Instructions/Drawings Reviewed = g = 119 X
Material & Parts Released o v B 19 %
Welding Personnel Assigned g v 2 719 n
STACK:
Pre-cut Layout Check i B o2/ 17 @ oz/o(/ 1%
Layout/Fit-Up/Flange g =1 Sen2/ 1T @* oz/o| /1%
Installation of All Welded Components o 2l <an2/17 B»:\ 69._ 03] |7
Final Dimensional & Visual Inspection v 2 wl/n BJ,\J ’S“_ 03 D
FIRE TUBE:
Pre-Cut Layout Check v 14 s 7 )
Internal Weld Check v v 1(’1 TM 7 T \?)N‘J ’gc.‘ {DQ)W
Layout/Fit-Up/Flange v (Y | Deunl/] Bua N |O' 7
Tube Sheet Fit-Up Check v 9 & \d/i) ;
Installation of All Welded Components gt Yfﬂ TM{(/W %,Qi &> W17
Final Dimensional & Visual Inspection P —l(rﬁ qu “/[7 (})‘M ’S& 1 '17
Pneumatic Test vl i w Jani12./7 }f\ SG\Y\‘ \@/!1
Venfy Tdoe Plowy ol ampessday 7l S H/ B Ko L)/ 17
ACCEPTED BY CUSTOMER: DATE:

W\dog\files\public\Quality Control Documents\Forms\Quality Control\Fire Tube & Stack Travel Sheet.décx



'Issumg Authority: QA/QC Manager | \ Bcwnicall’;é"nf?éfﬁhlaté-2613

Date of Issue: Jan 29 2015

 Quality Control

FORM- Hydrostatic test affidavit

Rev Status: 10.0

' INDUSTRIES LP Pagelofl

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

Customer: Baytex Energy Corp. Jo# 09961-001-D
Project: 2.0mm line heater welded preheat line Project#
Test Pressure: _ 2160 PSI Hold Time: 15 minutes

Code Requirements: ASME B31.3 NFS 2014 edition

All Personnel Advised of Test 0 All Signs & Flagging Posted [

Prior to Filling ~ Fitting/Hoses & Componep¥ Meet Required Test P;sg?ressureﬁest Examination Guide Completed
Initials: Supervisor: /Dﬂ Tester: / : Date: 12/01/2017

Product Description:

1. FG-1"-X-160C-0701 = 2160 PSI

50% Test Pressure Leak/Systems Check Completed o

1. 50% = 1080 PSI

Test Temperature: °F
Equipment Drained & Flushed to Prevent Freezing: Yes: [ No: [

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

StartTime: Finish Time:
] OC o 12 5O e
Test Gauge Identification # Pressure Range Calibration Date
NWPG- 5000 — | 3 0-5000 PSl June. /2017
NWPG- 5000 — [ £ 0-5000 PS! Sone. 287 A0
NWPG- PSI
NWPG- PS
| NwpG- PSI
* A
Test By:r, S T Date: 12/01/2017

NWP Represen‘fapa/ M%\ Date: 12/01/2017

Customer Representgtn._re. Z o | Date: 12/01/2017
7z &
Codl¥ pood7é

W\dog¥files\JOB ORDERS\NWP STOCK WIP\Lineheaters\09961 2.0MM BTU LH - SOLD TO BAYTEX\QC File\QC - FINAL DATA
PACKAGF\19961-001-MNDF\0G961-001-D nreheat hvdro doex



Issuing Authority: QA/QC Manager

Date of Issue: Feb 18, 2015
Rev Status: 1.0

INDUSTRIES LP

Quality Control

FORM- Pneumatic Test Affidavit

Pagelof1l

Customer: Baytex Energy
Project: Shell Assembly
Test Pressure: 24 oz

PNEUMATIC TEST AFFIDAVIT

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

Product Description:

Tank Serial #

Test- /I/O 2. LRAKS @

pwaG# LH2001-D0-100

#1.All Welded and Bolted Connections

wo# 09961-001-D

Project# 2 Omm Lineheater

Hold Time: AS REQUIRED
Date: Jan 12, 2017

Rev# 0

Repairs

Ground to sound metal by:

Repair preparation. QC withess by:

Reweld using E7018. QC:

Repaired by:

Procedure approved by QC:

Completed repair checked by QC:

Additional Comments

PSV Used: Range: Calibration Due:
AT ~45 s - i FEB |5.i7
Test# | Test By. Q.C Date Test Gauge ID. Range Calibration Due:
1 ) ) JAN 13 7017 [ nwee- [196 058\ | Legd3 il FERDIIT
Test(s) Approved By: Brian Weaver | Date: Jan 12, 2017

Zdog\files\public\Quality Control Documents\Forms\Quality ControhPneumatic Test Affidavit-Shell Assembly.docx




Issuing Authority: QA/QC Manager

Date of Issue: Feb 18, 2015
Rev Status; 1.0

INDUSTRIES LP

i v Quality Control

3 FORM- Pneumatic Test Affidavit

Pagelof1l

Customer: Baytex Energy
Project: Fire Tube
Test Pressure: 24 oz

Code Requirements: CSA W47.1 and W59

Product Description:

Tank Serial #

Test-

Ne Leaks @

PNEUMATIC TEST AFFIDAVIT

DWG# LH2001-D0-300

WO# 09961-001-D

Project#

Hold Time: AS REQUIRED

Date: Jan 12, 2017

#1.All Welded Connections

REV# O

Repairs

Ground to sound metal by:

Repair preparation. QC witness by:

Re-weld using E7018. QC:

Repaired by:

Procedure approved by QC:

Completed repair checked by QC:

Additional Comments

_ PSV Used: Range: Calibration Due:
2593 -857 28 °X LfEB /5 /T
Test# | TestBy: Q.C., Date Test Gauge ID. Range Calibration Due:
1 ) BN I NWPS /26 426 | 957 I, 03 7000317

Test(s Approved By: Brian W ver

Date:Jan 12, 2017

//‘*7424/,.% 5’///?—/2017

/—-/f“ 0005{76

\\dog\files\public\Quality Control Documents\Forms\Quality Control\Pneumatic Test Affidavit-Fire Tube.docx




| Issuing Authority: QA/QC Manager | Quality Control
|

e

| Date of Issue: Feb 17 2015 | FORM-N.D.E Requirements |
% Rev Status: 10.1 Page 1 of 1 |
i INDUSTRIES LP |
R—— . SR | (o PR Lo o P e i
N.D.E Requirements
Client: Baytex Energy JO# 09961-001-D
Project: 2.0mm lineheater preheat line Date: 05/01/2017
Welded Piping: O Pressure Vessel: [ Tank: [ Coil: OJ Threaded Piping: [J Other: [J
O X-Ray O 100% Client Specification 1.6mm min [J csA ws9 CL.11 (static)
X Gamma Ray O  rfa H ASMEB3L3NES [J cSA W59 CL.12 (dynamic)
0 Ultrasanles O 20% [ ASMEB31.35/C CJASME Section Vill Div 2 Appendix 6 (MP1)
[0  Liquid Penetrant O '15% [J ASME Section VII-UW-11(a) [ ASME Section VIII-UW-53 Appendix 12(UT)
[0 magnetic Particle [0 ASME Section VIIl-UW-11(a)5(b)
X 10% SURFACE CONDITION:
[0 Black/ White [J Wet Florescent
] Hardness, Max 200 BHN O Spot [JAs-Welded/ Bare Metal
Other (define) [] After PWHT

General Instructions:

P1 Material G‘S
WelderID 8 ‘ \
Shell-T=

d,
Pipe-T= 17 SCH160 C S’ / / S (/éo f
Total Welds 1 x GS, GS-1. Weld is flagged and labeled. 7

Please use wire type iQi
Please Note locations of all indications on films on reports
Please include O.F.D-5.0.D S5.F.D on reports

Coil/Vessel S/N /A/f 2 “é?é Z ~ 572 3

Special Requirements: Shots

Buttweld Xray to be identified as X-#

Gap Shots to be identified as GS-#

Threaded Shots to be identified as XT-#

identify on Envelope part of package being shot ie. Coil, Piping, ect.

Flashes must contain: Client, JO#, Xray number, Welder's ID Symbol, Date, NWP, Vessel or Coil SN#, Code and Client Spec if applicable
Mark all indicated repairs on the project with blue ribbon

NOTE:
Encana Spec for Vessels is Zero Elongated Indications in or alongside the root pass in Cat. A, B and C Welds
Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Shell Canada Spec for Socket Welds-acceptance is minimum 1/16” gap
HTis a 5 Point Traverse
Please specify surface condition for MPI

Prepared By: Jeremy Atkinson Date: 05/01/2017

\\dog\files\JOB ORDERS\NWP STOCK WIP\Lineheaters\09961 2.0MM BTU LH - SOLD TO BAYTEX\QC File\QC - FINAL DATA PACKAG E\09961-001-D\NDE\09961-001-D
GS-1.docx
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BILL OF MATERIAL
) ITEM PART # DRAWING # DESCRIPTION MATERAL | SIZE |QTY MTR #
101 | SEESHEET4 2'x114” PLATE 3 LONG G40.21-44W 1 ]
102 UBO1.375 U-BOLT, 1" x 3/8" chw 4 NUTS FIG 137 MILD STEEL 1
200 e LH2001-D0-200 |BATH WELDMENT; 62" OD x 10’ LG x 1/4” THK G40.21-44W 2
{
!
B |
¥ DA i =f
4 |8 ] U 3 § 0 4 ppen
; | WPS NWPA(TYP.
PLAN VIEW Vi {T\/\ t \\ B-TICKET REQUIRED
. L
ECTI A-A G mAw bf Vil
= - & gCALE 1 :32 5m,5'u\) i
E T & t
S = !
& 4
|
D t ISOMETRIC VIEW
- |
........... g SCALE: 1:48
TOP OF SUPPORT 1/15"
/ "\ G 0" BATH & SUPPGRT TAB ;
101 . A G COUPLINGS & COIL SUPPOR[1 716" - 1
A 1 35/8° -
2 R 102 OR IG 'N AL
: ] . ! :
: " PRE-HEAT FLUSH
([—V- © . j 558 WITH COIL SUPPORT
Q, % NOTES
A \ A ‘! 1. FABRICATE TO CSA W47.1 AND W58.
% ; 2. ALL DIMENSIONS TO HAVE A TOLERANCE OF +1/8" UNLESS
. OTHERWISE SPECIFIED.
----------- ,{ DETAIL C 3. DEBURR AND RADIUS ALL SHARP EDGES.
| SCALE 1:10 4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
{ WPDS-FC1-15, FC1-10.
DETAIL B RIGHT VIEW 5. ALL WELDS TO BE 1/4" CONTINOUS FILLET WELDS UNLESS
SCALE1:7 TSCALE: 132 \' OTHERWISE NOTED.
i
{ NWP INDUSTRIES
b ISSUED FOR @ LINEHEATER PACKAGES
— CONSTRUCTION 2.0 MMBTUHR
8 i 4 ; NW 62' OD x 240" LONG
Z, i SIGNED: 7
b osie: NOV. Yy fo\le N DS TR e e PRE-HEAT & SUPPORT LOCATIONS
JUNE 06/14| EB 7/ ISSUED FOR CONSTRUCTION | “ ey qub\ —OO\ - © B0, BOX 6280, INNISFAIL, AB T4G 159 | cT o S
A | MAY30M4 | CT ISSUED FOR APPROVAL | ik PH: (403) 227-4100 FAX: (403) 227-4102 [**& wmavagna [ 3 1707k [osqUL JT 200 ) .
rev.] oate | BY: | cHK: | APP: T DESCRIFTION A S — —— -~ PROJECTION.  |SCALE:  pg NOTED |SHEET DWE: REV: | e
- DRAWING REVISIONS ! ALL DIMENSIONS IN INCHES q =3 oAt 10F 2 LH2001-D0-100 0
COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWR INDUSTRIES ING, AND MAY NOT BE REPRODUCED WITHOUT PERMISSION, THIS DRAWING MUST BE RETURNED UPON REQUEST, } :
g
o . A




z% A\l we l)
\D\/ ! 8‘\

192 11/18"

3 (103
"4“\5

10 116"

ISOMETRIC VIEW

SCALE: 1:15

BILL OF MATERIAL

ITEM
101 |

PART #

"TELBSWOOIXA

DRAWING #

DESCRIPTION

MATERIAL

SIZE

Qry

MTR #

ELBOW 90 DEG 1" 6M SW

SA-105N

L1 S

102

PIP1160C

PIPE 1" SCH 160

OIY02064%

SA-106B

(a0,

103

PIP1160CL

PIPE 1" SCH 160 PE x NPT

OO B0

SA-333-GR6 SMLS

8 314" 2

10 118"

NOTES

1.ALL DIMENSIONS SHALL HAVE A TOLERANCE OF -1/8" UNLESS

OTHERWISE SPECIFIED.

2.CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY.

ORIGINAL

WELD DETAIL #5

} 1/16" MIN. —-—”—-—

WPS NWP-1

DESIGN DATA

LINE NUMBER:

FG-1"-X-160C-0701

CLIENT SPECIFICATION:

N !Mﬁ;gk N

14

DESIGN & FABRICATE TO:

ANSI/ASME B31,3 NFS 20}Z EDITION

DESIGN PRESSURE:

1440 PS|

MAXIMUM DESIGN TEMPERATURE:

200°F

MINIMUM DESIGN TEMPERATURE:

-20°F

SERVICE:

HYDROCARBONS

HYDROSTATIC TEST PRESSURE:

2160 PSI

RADIOGRAPHY:

10% OF SW FOR GAP

OTHER NDE:

NONE

POST WELD HEAT TREATMENT:

NONE

CORROSION ALLOWANCE:

1/16"

Q.C. PROGRAMNO.;

' AQP-1253

WELDING PROCEDURE REGISTRATION NO.: j WP-1604.2

SSUED FOR
CONSTRUCTION

SIGNED:

oare: NOV . o? | ,7 20Vo

0 |JUNE 06/14

EB

ISSUED FOR CONSTRU?E’[ON i

A | MAY 30/14

CcT

ISSUED FOR APPROVAL

1,006 1-001-0

REV.| DATE

BY:

CHK:

APP:

DESCRIPTION §

r" —— - —
< e

®

NNV

INDUSTRIES e 1P
Total oilfield supply.

P.O. BOX 6280, INNISFAIL, AB T4G 159
PH: (403) 227-4100 FAX: [403) 227-4102

LINEHEATER PACKAGES

62" OD x 240" LONG

NWP INDUSTRIES

2.0 MMBTUMHR

PRE-HEAT PIPING

DWN: CcT

CHK:

APP:

P

DATE:  MAY 30/14

owtey |} 3 1701k

)

DRAWING REVISIONS

ALL DIMENSIONS IN INCHES

PROJECTICN:

© g

SCALE: A NOTED

SHEET: OWG:

WEIGHT:

50.3221

20F 2

-
"L 31 701k
LH2001-D0-100 0

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES ﬂ:%AND MAY NOT BE REPRODUCED WITHOUT PERMISSION, THIS DRAWING MUST BE RETURNED UPON REQUEST.
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5 . BILL OF MATERIAL ‘
7 34" - =] , ;
TEM|  PART#  |DRAWING # DESCRIPTION MATERIAL | SIZE |QTY! MTR#
COURSE 1 e COURSE 2
1w o 10" g 101 | SEESHEET4 PLATE: 3/8" THK x 72" O.D. x 62 1/8" |.D. G4D.21-44W 2 .
102 | HS5.25(33)U HSS: 3" x 3" x 14" CSA-GI0Z150W | 611" | 5
T L 103 | LH-SHELL6210.25 LH BATH SHELL 62" 0D x 10' LG x 14" THK GA0.2144W )
] 104 | SEESHEET4 PLATE: 114" THK x 6" 0214w 2
i (12Rer.) | 105 | COFTHIWA COUPLING FULL 1 3M THRD SA-105N 3
' f 500 | SEE SHEET2 SEE EXPANSION TANK DETAIL 5 1
5 !%n—:. 600 | SEE SHEET3 SEE SADDLE DETAIL 2
;
li
— 7T —ﬁ,—-—
f COIL END
1 i { ! / +
| [_:] i _ AEI_] _m _ //'I m 1 A ]
| [ t
I ’ 176"
L/ ( " ( | | 1
] w T
> B kX g 2 5 QW 55 50| 3
= v WE 8 = & =z 2P| g
= aln® TYP. CIRC. SEAMS
{ 168 REF. } ] n;,: i 2 AND LONG SEAMS
>R WPDS FC1-1
@). NAN
ELEVATION VIEW {'l T S D
SCALE: 1:32 ' ’ LONG SEAM LONG SEAM
| COURSE?2 COURSE 1
4
] FIRETUBE END
; } 474 Max iNSIDE PROJECTION
- TOP OF HSS SUPPORT 1/16 _\ ITEM # 204 ISOMETRIC VIEW
{ £ Panis TOP OF HSS SUPPORT 118" SRAEAG
ENCLO .
: SURE SUPPORT 0 ‘/ G BATH 0" NOTES
} € OF HSS SUPPORT & 7. FABRICATE TO CSA W47.1 AND W59, )
: i biabgilh, 2. ALL DIMENSIONS TO HAVE A TOLERANGE OF +1/8" UNLESS
A OTHERWISE SPECIFIED.
7 3. DEBURR AND RADIUS ALL SHARP EDGES.
f‘—~| 4. WELD PROCESS TO BE MCAW UNLESS QTHERWISE NOTED.
{ DETAIL A WPDS-FC1-15, FC1-10.
- ST _ 5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS
= ALE 1: 15 : UNLESS OTHERWISE NOTED.
3 RIGHT VIEW 6. ALL BOLT HOLES TO STRADDLE COMMON CENTERLINE.
DETAIL B & SCALE: 1:48
SCALE1:8 §
3 ISSUED FOR NWP INDUSTRIES
. 2.0 MMBTU/MR LINEHEATER
o, P HA ¥ @
Wa BRI } CONSTRUCTION 62" OD x 240" SIS
I 7 . %
. 9 é % \; SIGNED: : : pr
% L ooV, &Y, 20Vo ~INDUSTRIES o LP BATH DETALS
e wu]-en | L1I5 ISRUED FOR GONSTRUCTI S 3\-00 -0 | ro Box 280, INNISFAL AB TaG 15y ST TR Sl =
A | MAY20M4 | CT ISSUEDFORAPPROVAL | - PH: (403) 227-4100 FAX: (403) 227-4102 |WE wayaone o JUL 3 T ZUTHowgUL 3 1 7014
REV.| DATE | BY: |CHK: | APP: DESCRIPTION 3 SN = — FROECTION: |SCME:  ASNGTERSIAG:E e ' 2
DRAWING REVISIONS i ALL DIMENSIONS IN INCHES @ =} [weerr 502 1OF 4 LH2001-D0-200 0

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES FE%AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST. i’}
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BILL OF MATERIAL

ITEM PART # DRAWING # DESCRIPTION MATERIAL SIZE |QTY| MTR#
501 PIP2010E ~__|epE20"SCHA10 SAB3-BERW 120" 1
502 SEE SHEET 4 PLATE: 1/4" THK x 22 1/2" G40,21-44W 1
. 503 | SEESHEET4 PLATE: 1/4" THK x 22 112" G40.2144W 1
120 1/2° 0.0 — 504 PIPAIA PIPE 4" SCH STD/40 SA-1068 10 34 L R
— 120° - 508 COLDLEVEL-1 LH COLD LEVEL INDICATOR B A1011 1
506 COFTH.5WA COUPLING FULL /2" 3M THRD SA-105N 2 |
60" - 60" oo 507 COHTH2WA COUPLING HALF 2" 3M THRD SA-105N 1
g - 318 508 | THIEFBASE-1 THIEF HATCH BASE ASSEMBLY: B 5/80.D. x 6 1/4" O/A G40.2144WISA-53B-ERW 1
{ — ] 5
104" MAX, - !
1/2° MAX
0 j_“j B rn
l_j |
FRONT VIEW
SCALE: 1:24
2]
13 14" —-
Ll e
1012 T
NOTE7
1 \. 2 508" Y
b )
L 19 178"
LEFT VIEW RIGHT VIEW
37 LE:1:2 ISOMETRIC VIEW
SCALE: 1:24 SCALE: 1:24 SCALE: 1224
NOTES
T FRBRICATE T0 CSAWAT 1 AND e SSUED FOR 20MMBTURR LNEHEATER
. IONS TO HAVE A TOLERANCE OF +1/8" UNLESS - ™ ‘
OTHERWISE SPECIFIED. Pt 38 CONSTRUCTION 62" OD x 240" SIS
3. DEBURR AND RADIUS ALL SHARP EDGES. o, d %0
4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. B ﬂ*@ g SIGNED: /; 5
WPDS-FC1-15, FC1-10. R i e | , INDUSTRIES BNE 1P EXPANSION TANK
5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS : cate. NOV . A\ 2O\ Tofal oifield sUPPly. N TANK DETAILS
6. ALL BOLTH ERVUSE NOTED, 0 [JUNEODB/4| EB (9 ISSUED FOR CONSTRUCTION DWN: cT CHE: 8, APP: ‘:B"
: OLES TO STRADDLE COMMON CENTERLINE. i i . : woOAR [-0DV\- O | P.O. BOX 6280, INNISFAILL, AB T4G 1S9 R
7. ITEM # 506 & 507 TO BE "SET ON" NOT SET THROUGH. A | MAY 2014 | CT ISSUED FOR APPROVAL ‘ = | PH: (403) 227-4100 FAX: (403) 227-4102 [*& way2oma [PHUL 31 201k [owmgyj] 3 1 7014
LIS s e, REV.| DATE | BY: | CHK: | APR: DESCRIPTION gNT T T T PROJECTION: | SCALE:  ag NOTED |SHEET: BWE: REV:
DRAWING REVISIONS ALL DIMENSIONS IN INCHES =3 WEIGHT. 698 20F 4 LH2001-D0-200 0

. ¥




BILL OF MATERIAL

fe— 14" — mem| parTy PRAWING DESCRIPTION MATERIAL | SIZE |QTY| MTR#
& 601 | SEE SHEET 4 PLATE:1I4’THKX291I2_" ) G40.21-44W |
602 | SEE SHEET 4 PLATE:; 1/4"THK x 14" G40.21-44W 1
21— 603 | SEE SHEET 4 PLATE: 1/4"THK x 8 3/4" G40.21-44W 2
" SADDLES REQU
WPDS \ /
114 FC1-10
24 7/8°
: i -
—— @ @
RIGHT VIEW !
SCALE:1:12 e 20 15/16" -— 135/8" | 20 15/16° ———=—
e 56" R
» 2 v 2 2 2 BACKVIEW
5 b ok B A= SCALE: 1212
k=3 =] w© ~ 0
291/2" - ‘g ) )
FLAT VIEW
SCALE: 1:12
ISOMETRIC VIEW -
SCALE: 112 \L-//J
NOTES
5o 1 FABRICATE TO CSA W47.1 AND W52,
413116 \ 2 ALL DIMENSIONS TO HAVE A TOLERANCE OF £1/8" UNLESS
P e ) | OTHERWISE SPECIFIED.
318" 3. DEBURR AND RADIUS ALL SHARP EDGES.
11— | @ @ 4. WELD PROCESS TO BE MCAW UNLESS OQTHERWISE NOTED.
0" — WPDS-FC1-15, FC1-10.
5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS
UNLESS OTHERWISE NOTED.
6. ALL BOLT HOLES TO STRADDLE COMMON CENTERLINE.
NWP INDUSTRIES
ISSUED FOR @ 2.0 MMBTUMR LINEHEATER
Fa BEp - CONSTRUCTION 62" 0D x 240" SIS
Gl 3 M NS
k) é g g ﬁ SIGNED: L= m
. s
s i L o e NOVL A, 20\ T';',g}:g;gggiumpp.,;_‘" SADDLE DETAILS
0 : :
JUNEOG714) EB _ISSUEDFORCONSTRUCTION | ~yaQip\ - OOV=0O | p.0. BOX 6280, INNISFAIL, AB T4G 159 o or__|™ QO ey
A | MAY 2014 | CT ~ ISSUED FOR APPROVAL i 2 ' PH: [403) 227-4100 FAX: (403) 227-4102 [o*®= wmavaons |21 3 17014 o)L 3 1 201k
REV.| DATE | BY: | CHK: | APP: DESCRIPTION I ——— PROJECTION:  |SCALE  Ag NOTED |SHEET: Dwe: REV:
DRAWING REVISIONS ALL DIMENSIONS IN INCHES @ {3 mem 177 3 OF 4 LH2001'D0’200 0

(X4
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144°

DRAWING LH2001-D0-100

ITEM#

I

96"
DWG#
LH2001-D0-300

\

101

- 150° B

@9/16" x 100 HOLES
272'0D
¢ 70"B.C.D

(162 1/8"

3/8" THICK PLATE 318" THICK PLATE

14" THICK PLATE
| @)
o |
PLA.25(96144)ST PLA.375(36150)ST / ORI G‘N AL

NOTES

T. HEAT NUMBER TO BE CLEARLY MARKED ON EACH PIECE WITH PAINT PEN
AS A MINIMUM.

2. ALL DOCUMENTATION MUST ACCOMPANY SHIPMENT OF PARTS IF PART
IS OUTSOURCED.

3. ALL DIMENSIONS TO HAVE A TOLERANCE OF +1/8" UNLESS OTHERWISE
SPECIFIED.

4. DEBURR AND RADIUS ALL SHARP EDGES.

5. DRAWING LH2001-D0-300 BURNER FLANGE CUT WITH BATH PARTS.

ISSUED FOR NWP INDUSTRIES
2.0 MMBTU/HR LINEHEATER
CONSTRUCTI 62 OD x 240" /5
INDUSTRIES W€ 3>
DATE: N ’ &)\‘o Tolal oilfield supply. CNC DETAILS A
DWN: CHK: APP:
JUNEDBHA | EB | B | LY ISSUED FOR CONSTRUCTION wo{FRB\- OO0 | P.O.BOX 6280, INNISFAIL, AB T4G 159 ‘ cT k] i
A | MAY20M4 | CT ISSUED FOR APPROVAL et - PH: (403) 227-4100 FAX: (403) 227-4102 [P%&  wavaons [OEy1 919074 |™RIL 3 1 201k
REV.| DATE | BY: |CHK: | APP: DESCRIPTION SN, ~— = — T 7 PROKCTION:  183ME ASNOTED |3E=" : RES
ORAWING REVISIONS ALL DIMENSIONS IN INCHES @ -] WEIGHT: 681 40F 4 LH2001-D0-200 0

A T T B T et T £ = = T R T
COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES JNLg AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.




| BILL OF MATERIAL
- 223 15/16" -— S
mem|  parT#  |DRAWNG DESCRIPTION MATERIAL | SIZE |aTY| MTR#
= 215 5/8" - 101 | SEESHEET3 PLATE: 3/8" THKx 72" OD G40.21-44W o 1
102 PIP2010E PIPE 20" SCH 10 SAS3-B-ERW | 54234 | 1
103 | LHFLA2075 LH FIRETUBE/STACK FLANGE FOR 20" OD PIPE, 34 THK __ |G40.21-44W 1
104 | SEESHEET3 PLATE: 1/4" THK x 20" OD PIPE GA40.2144W 1
105 | BRACKET-NAME-18 TANKIVESSEL NAME PLATE BRACKET 6'%6'x1/4" SA-516-70N 1
- 106 |  COHTHZWA COUPLING HALF 2" 3M THRD SA-105N T
f - = - - - - - s 107 SLIDER-2 SLIDER-1 | TANK SLIDER BLOCK ASSEMBLY 1
1 ¥ 108 PIP280C PIPE 2" SCH XS/80 SA106-8 O ER
18 5/16" { | o 109 | TK-NAMEPLATE-1_|NWPL-00004 |SINGLE WALL TANK NAME PLATE: BLACK/SILVER ALUMINUM K o
T ]
|
- } B B ) ) B ¥y
§ . /
. Y - o ; CLOSURE WELD
45 4 243 5/8 : SM1-27
P F
! !
\\/. [~ 251 15/16" :
= .','
PLAN VIEW s’
SCALE: 1:32 3 paces
1§
- i SEE NOTE 11
--------- 232 516" g
|
P
5
|
- 5 3"
O w17 e {
/ ! i
ISOMETRIC VIEW
SCALE: 1:40
20" - i
I A R == T T
(109 (516" - =— 287(g
SEENOTE7 NOTES
107 ST l 1. FABRICATE TO CSA W47.1 AND W59.
i 2. 3%4 Efwygggé [TF% [I;AVE A TOLERANCE OF +1/8" UNLESS 104" WPDS
s " i . N g " { 9—b—< FC1-10
1 ke ¥ MUE 5 DEBURR AND RADIUS ALL SHARP EDGES. 1" P,
! 4. WELDSPFROC]ESS TO BE bFAé:faw UNLESS OTHERWISE NOTED
i WPDS FC1-10 , WPDS FC1-15
M i 5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS
ALE: 1:32 A OTHERWISE NOTED.
j 6. 24 oz PNEUMATIC TEST REQUIRED.
_ 7. mPSEHLEELTGTH TO BE VERIFIED PRIOR TO PLACEMENT OF FIRETUBE
T 8. SHOP TO CUT PIPE TO INSIDE RADIUS OF FIRETUBE.
. 9. ALL BOLT HOLES TO STRADDLE COMMON CENTERLINE,
| 10. BURNER FLANGE CUT WITH.BATH PARTS.
{ 11, TEM# 106 TO BE "SET ON"NOT SET THROUGH. FILLET WELD OUTSIDE ONLY.
{
: 3
7 NWP INDUSTRIES
- ISSUED FOR @ 2.0 MMBTU/KR LINEHEATER
CONSTRUCTION 62" OD % 240" 8/
L
X
X INDUSTRIES e\
P o ] DATE: t\DU. a Y] 'QOUG Total oilfield supply. FIRETUBE DETAILS
JULY 3114 | EB i DWN: CHK: 3
: & |5 ISEUED POR CONTRL TR s wo. EPRe\ - CDI-{D | P.O. BOX 6280, INNISFAIL, AB T4G 159 cr T
RIGHT VIEW A | MAY 2314 | CT ISSUED FOR APPROVAL 1 ki 2 PH: (403) 227-4100 FAX: [403) 227-4102 |°%™&  MAY 2314 oaref ()] 31 2016 |°ARJL
TSCALE 132 REV.| DATE | BY: | CHK: | APP: DESCRIPTION SN e e PROJECTION:  SCALE:  AgNOTED |SHEET: DHG: REV:
L , I DRAWING REVISIONS } ALL DIMENSIONS IN INCHES i =} WEIGHT: 10F3 L.H2001-D0-300 0
PYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES JNC, AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS ORAWING MUST BE RETURNED UPON REQUEST. :
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COPYRIGHT © 2012 NWP  THIS DRAWING IS PRGPERTY OF NWP INDUSTRIES l{d.ﬁ‘ AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING #UST BE RETURNED UPON REQUEST.

128

i |<— 314" MAX
|

217

114

BILL OF MATERIAL -

ITEM|  PART# i DRAWING # DESCRIPTION MATERIAL | SZE |ary| MTR#

201 BUY : 20" SCH. 10 PIPE ] SA53 4 | 1 ]
SEENOTE 8 202 | COFTHACS FULL COUPLING 4" STEEL STD THRD SA-T0N 1

203 | COHTH5WA HALF COUPLING: 3/4' CL3000 THRD SA-105N 1

204 | LHFLA20T5 3/4" THK. FLANGE 1|

208 LLD63A | NWPL-0D009 |LIFT LUG UNIVERSAL 6-5/8° X 3-3/8" GA4D.2144W 658" | 1

206 | PLHTH75XA PLUG (HEX): 34" CL60CO THRD SA-105N 1]

WOV 7 3 e
. )

WPDS
LI BB INAL
- FCi-
| we. /] .
® @
NOTES
234" - -{ b et 14" MAX 1. FABRICATE TO CSA WA47.1 AND W59.
J g 2. ALL DIMENSIONS TO HAVE A TOLERANCE OF +1/8" UNLESS
[ OTHERWISE SPECIFIED.
3. DEBURR AND RADIUS ALI(_:SHVCRP EDGES.
4. WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
34" —o | — ISOMETRIC VIEW WPDS FC1-10, FC1-15.
o } SCALE: 130 5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS UNLESS
. ) | I | OTHERWISE NOTED.
{ 6. WIND VELOCITY CALCULATIONS APPLY
] 234" = 314" 7. ALL BOLT HOLES TO STRADDLE COMMON CENTERLINE.
&% 8. SHOP TO STAMP COMPLETE WO# ON BOTH SIDES OF LIFT
LUG, QC TO VERIFY
RIGHT VIEW
SCALE: 1:30 NWP INDUSTRIES
= _ ISSUED FOR @ 2.0 MMBTU/HR LINEHEATER
{ CONSTRUCTION : 62" OD x 240" 515
INDUSTRIES INEL L
D.-JE. W . (; )] (b‘p Total oilfield supply. STACK DETAILS
DWN: CHK: APP; K
0 |uLy3ui| B8 | S| SSUEDFORCONSTRUCTION | a5\ OO\ | £.0 BOX 6280, INNISFAIL, AB T4G 159 | cT S =
A MAY 2314 | CT ISSUED FOR APPROVAL : PH: (403) 227-4100 FAX: (403) 227-4102 [°™& wmav2ana [8(] 317014 [oqUL 3 1 201k
REV.| DATE | BY: |cHk [ app:  DESCRIPTION SN T T T PRgGTON.  1ICME A NOTED JeER e
DRAWING REVISIONS ALL DIMENSIONS IN INCHES E’.‘ ﬁ!ﬁ'ﬂé 20F3 LH2001-D0-300 0




£325"0D

(" 221/2°B.CD

729/168" TYP. x 20

ITEM#104
114" THICK PLATE
: BURNER FLANGE WITH BATH PARTS
ITEM#101 i
3:’8";I'HICK PLATE B B
PLA.375(3684)ST
QTY. 1 ORIG'N
T NWP INDUSTRIES
E | ISSUED FOR @ 2.0 MMBTU/HR LINEHEATER
L CONSTRUCTION 62" 0D x 240" S/S
]

COPYRIGHT @ 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES JNC. AND MAY NOT BE REPRODUCED Wi
84

INDUSTRIES INE LT
2 DATE: ‘\DV. \, &dsa —otal oiifield supply.. CNCCSTAILS
3 CHK: APP:
o [wiysd es | ) [¥ ISSUED FOR CONSTRUCTION O\ ~ OO - P O. BOX 4280, INNISFAIL AB T4G 159 | cr e
A | MAY 23114 | CT ISSUED FOR APPROVAL | wo O\ - O D PH: [403) 227-4100 FAX: (403) 227-4102 [0ATE:  wmavo2ana [oame (L 3 1 2014[eadtdl 1T ZUTH
REV.| DATE | BY: | CHK: | APP: " DESCRIPTION i G e s g e PROJKCTION:  |SCALE _ Ag NOTED sne3m:OF " - TEmp—— REV(:)
DRAWING REVISIONS ALL DIMENSIONS IN INCHES 43 i . .

THOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST,
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/¢ S/led ﬂer‘?f/&%ﬂe At . 233 Lo

YANGZHOU LONTRIN STEEL TUBE CO.,LTD.
MILL TEST CERTIFICATE (EN10204-3.1)

7

ol
CUSTOMER: MAX METAL MATERIAL CO LIMITED
PRODUCT: SEAMLESS STEEL PIPES

L EBRTTERING

TR A TH 11T £ o ) A e
AT TIO A S r—— e Bl & am

fvy i

a8 Lo

SPEC: SMLS ASTM/ASME A/SA-333 GR 6 / NACE MR-01-75 1SO 15156

“7 OMD3L? 3

Pe | oFf

150, REGISTRATION NO: 44 100 072544

VT . 926 Lew

CONTRACT NO: 1-14286
CERTIFICATE NUMBER: 14EX04222-1-0)
TOTAL: 3 BUNDLES 160 PIECES 4066 KG PACKING IN BUNDLES
HEAT LOT | STEEL WEIGHT
NO. | _-NO. | GRADE KC | oo | vay| i | comss] cagw| ©F | N | Cof Mo | v. | co sl [
gt Ea 117 5C11160(0.250") 33 4mmX6.35mm S RA. Vo VoI e
i 01030693 Praosiang [ Grey| ! SCMOB0N BedmmXe 3mSR ] a0ss | 019 | 021 | §o1 [obT |000a | 004 | 003 |00z |<omrl<asorl<onn 479 | 035
| A BE
MECHANICAL TECHNOLOGICAL NONDESTRUCTIVE SURFACE DIMENSION
PROPERTIES PROPERTIES TEST QUALITY TOLERANCE
No, | ReL (MPa}| Rm (MPa) [ELONGAT TIARD- | IMPACT H.T
it YIELD | TENSILE TION NESS TEST FLATTEN-| FLARING =55 .
STRENGTHSTRENGTH A% BHN /:j/*sassmm ING TEST| TEST |BENDING ET ur N our 0.0 W.T.
2240 4~ =415 1 230 1 <200 AL 45C, )
] 35213(,2! 5050510 as18” 1524153 25134431 — - Satisfactory | 2500PS1 | Satisfactary | Satisfactory Satisfoctory | Sotisfoctory Sutisfadtory Satisfactory
!
REMARKS:  Delivery condition: Normalized.
l
MANAGING REPRESENTATIVE: /“2’?‘7 STAMPER: -y STER/ ™ DATE: July.11,2014
n LY Dyl -

Pr 730876
Conforms with ASME N
Sec Il, Part A 2015 Edition

OcT 1916 ¥

.
" TEST ¥
" CERTIFICTE

R
. t A
"f S, (58
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CL 3000 FS 80 SCRD
A105N

I.M.L. - INDUSTRIA MECCANICA LIGURE S.P.A.

Via Giancarlo Farina, 25 - 16030 Casarza Ligure - GE - ITALY

Tel. +39 0185 467661 - Fax +38 0185 466510 - E-mail quality.iml@farinagroup.com
MATERIAL TEST DEPARTMENT

A1

COMPANY WITH QUALITY
SYSTEM ISO 9001: 2008 CERTIFIED
BY RINA
CERT. N° 23/91/8

INSPECTION CERTIFICATE EN 10204:2004 / 3.1 An2 NrAes 2015-C_IML-268540  Data / Dated 01.04.2015 202
TRANS AM PIPING PRODUCTS LTD. & A% | Ordine | PO Cl-15-165 hoT
9335 Endeavor Drive S.E. Item 30
Calgary, Alberta T3S 0A1 CA DDT/ Delivery note  2015-2E301-00005617
Packing List 2015-2E401-0000496
Fattura / Invoice 2015-2E401-0000496 208
Ns. rif. / Our ref. 2015-2E201-0000170-0030
Dest. TRANS AM PIPING PRODUCTS LTD. ADE
9335 - Endeavor Drive S.E. '
Calgary, Alberta T3S OA1 ' CA
Cod. colata 7 [Nr. colata B b Descrizione B01- (809 - B11)
Heat © |Heat Nr . Description
BA 1471710 . |FITTING 80 ELB. THRD NPT 3M 1" A105N /
Mat-Tracc, a / Mat, in acc. to 5 ASME SA ASTM AT05/A106M-14
/NACE MRO175 1SO 15156 Ed.. 2009 / NACE MR 0103 Ed. 2012
P.E.D. 97/23/EC ANNEX 1 PAR. 4.3
Ann. mat. | Mat. remarks Bz MATERIAL FULLY KILLED & FINE GRAIN.PRACTICED
Elementi / Elements © - C “8i Ml‘l ‘/ / Ni Mo T /V /
LADLE ANALYSIS 0,180, 0.200 0,900 V' 0, 010 0,015 ¥ 0,100 V0,070 ¥V 0,010 ¥ 0,0 0.1?0 0, 004 0, 000
AI . E SF F2 PREN
LADLE ANALYSIS 0,023 8.~ 0,330 0.354 0,110 -
CE LF=C+Mn/6+(Cr+Mo+V)/5+Ni+Cu)/15 CE SF=C+Mn/6) F1=Cu+Ni+Cr+Mo+V F2=Cr+Mo
Provetta Forma 016 °CCo3 Snervamento>D,2%c1! Snervamento>1,0%C11  Roftura 2 Allungamento S  Contrazione s
Test specimen Shape Yield Strength>0,2%  Yield Stréngth>1,0% Tensile Elongaﬁon Reduction of area
Sez/Sectmm2 L.mm 120 - 2=[] ) -MPa MPa MPa L/ %
122,65 50,00 1. .20 3220 - 508,0 32 6 573
DURE 5552 ' RESILIENZA / IMPACT TEST
- HBW : TIporType”‘“’ Provetta [ Test Specimen °C %% 1-Joule 2 2-Joule “? 3-Joule ? Media/Average “*
152,0 - 158,0, . KV - 10x10mm -}(} 65 65 63 64,3

[ Tratt. Term. /- Heat treatment. CoNormalized at 880°-620°C / Air Cool .~

ELECTRIC FURNACE

Dim in-acc.-a /' Dim. acc. to - 'af"

ASME B16.11 Ed.2011 - ASME 81.20.1 Ed 2013 - MSS SP25 Ed.2013

Marcatura in acc. 8%
Marking in acc. to

Origine -

MSS §P25 Ed. 2013 V"i_s-. & Dim. SATISFACTORY

Origin of Steel

ITALY

100% MANUFAGTURED IN ITALY
SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.Q. REQUIREMENTS

Note / Notes

Conforms with ASME =~
Sec |, Part A 2013 Edition

1olrs %e

UFFICIO CONTROLLO QUALITA" A8 203

QUALITY CONTROL DEPARTMENT

is Fizzotti - Gy _.Maﬁ;g/er
> %ﬁ

ENTE UFFICIALE DI COLLAUDO
INSPECTION AUTHORITY

AD4

MARCHIO PRODUZIONE
MANUFACTURER'S SYMBOL

IML o @

Page 29 - 38
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Issuing Authority: QA/QC Manager

Date of Issue: April 14, 2015
Rev Status: 2.0

INDUSTRIES LP

Quality Control

FORM-SKID TRAVEL SHEET
Pagelof1l

SKID TRAVEL SHEET

APPROVED BY:

i
/7I

DATE:

=

MOV 2 1 7016

WO #09961-001-C

DESCRIPTION: 5 oMM BTU/HR Lineheater Pkg.

DRAWING# | H2001-CO-000REV 0

REQ. HOLD EMPLOYEE DATE QC INIT. .QW‘N'EWSPECTI‘C—).N DATE
INT. " ~3TPARTY _,
WORK INSTRUCTIONS/DRAWINGS v o5\ %\ Aov- +3/76
ISSUED oes | 2%/12/16 B
WORK INSTRUCTIONS/DRAWINGS v v S q__%/;%(p
REVIEWED : K
MATERIAL & PARTS RELEASED v Vv \ ®<
) : e
WELDING PERSONNEL ASSIGNED Vv \ @
5
LAYOUT/FIT-UP/CROSS SQUARE v v L1 )
SKID DECK SECURE AND PREPPED g g /14
TO FLIP M B
FINAL VISUAL SKID UNDERSIDE v v |es? % :
aQ ; :
ows | 2Vi2/id 9 Necdjlé
LAYQUT/FIT-UP/ATTACHMENTS v @Q N [
FINAL VISUAL INSPECTION v \/ I( @L V—
SURFACE PREP./SANDBLAST N/A / /
PRIMER PAINT N/A / /
FINAL PAINT N/A ,
/ ;:—/
NDE VERIFIED COMPLETE v .
LN Ko 04
i7
QC INSPECTION AND FINAL v v Rt '

RELEASE

(ff- 0‘1!”

ACCEPTED BY CUSTOMER:

[
DATE:

Lt Luas

\Veones Y 051

Veeses SIS 28 Lo/

24 /19-/]6

\\dog\files\Quality Assurance\QUALITY FORMS\Quality Control\Skid Travel Sheet.docx




g Aty QWO | | Gy con
i
| Date of Issue: Feb 17 2015 | FORM-N.D.E Requirements
Rev Status: 10.1 NWP | N
L INDUSTRIES LP E

N.D.E Requirements

Client: Beytex Energy JO# 09961-001-C
Project: Skid for Lineheater Pkg. Date: 29/12/2016
Welded Piping: O Pressure Vessel: [ Tank: O Coil: O Threaded Piping: [ Other:
O x-Ray O 100% [J client Specification ] csA w59 CL.11 (static)
[0 GammaRay X Full [J Asme 831.3 NFs CSA W59 CL.12 (dynamic)
1 Ultrasonic O 20% ] AsMEB31.3 s/C 1ASME Section VIl Div. 1 Appendix 6 {MPI)
[0 Liquid Penetrant O 15% ] ASME Section VII-UW-11(a) [JASME Section VIII-UW-53 Appendix 12(UT)
K Mmagnetic Particle [0 ASME section VIII-UW-11(a)5(b)
O 10% : SURFACE CONDITION:
X Black/ White [J Wet Florescent
[ Hardness, Max 200 BHN ] spot XAs-Welded/ Bare Metal
Other (define) O After PWHT
General Instructions: Serial Number =
P1 Material
Welder ID= 051
Shell-T=
Pipe-T=

Total Welds = 4 x MPI on skid lift lugs. Start at MT-1

Please use wire type iQi
Please Note locations of all indications on films on reports
Please include O.F.D-5.0.D S.F.D on reports

Special Requirements: Shots
Buttweld Xray to be identified as X-# .

Gap Shots to be identified as GS-#

Threaded Shots to be identified as XT-#

Identify on Envelope part of package being shot ie. Coil, Piping, ect.

Flashes must contain: Client, JO#, Xray number, Welder's ID Symbol, Date, NWP, Vessel or Coil SN#, Code and Client Spec if applicable
Mark all indicated repairs on the project with blue ribbon

NOTE:
Encana Spec for Vessels is Zero Elongated Indications in or alongside the root pass in Cat. A, B and C Welds
Encana Spec for Socket Welds-acceptance is minimum 1/16” gap
Shell Canada Spec for Sacket Welds-acceptance is minimum 1/16” gap
Encana Spec for Threaded Piping- acceptance is 7 threads engaged or %" engaged
HTis a 5 Point Traverse
Please specify surface condition for MPI

Prepared By: Brian Weaver Date: 29/12/2016

\W\dog\files\JOB ORDERS\NWP STOCK WIP\Lineheaters\09961 2.0MM BTU LH - SOLD TO BAYTEX\QC File\QC - FINAL DATA PACKAGE\09961-001-C\NDE Requirements
Electronic copy Rev 4(2014).docx
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BILL OF MATERIAL

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INOUSTRIES{C‘; AND MY NOT BE REPRODUCED WITHOUT PERMISSION, THIS DRAWING MUST BE RETURNED UPON REQUEST.

: | . :
: ‘ . g ) % i Teml - PARTZ DRAWING # DESCRIPTION MATERIAL | SIZE |QTY| MTR#
* Z "35 L;?’ 0 , 101 | - SEESHEET2 52 114" FORMED ENCLOSURE TRAY G40.21-44W 1
d 102 CHA45.4T CHANNEL 4" @ 5.4# : G40.2144W %34 |2
NWP LIFT LUG g 1 103 | LL-TEMP-NWEL.00006-0 LIFT LUG TEVPLATE THICK x 8" WIDE. AS PER DRAWING 1. i
PROCEDURE o ; 104 | WASTYAYA FLAT WASHER 1" PLATED GRADE 8 2
APPLIES TYP. < M ' v‘\"‘t -5 105 SEE SHEET 2 SKID BASE DETAILS 1
B = 106 BOL13AAA BOLT 1* x ' LG HEX HEAD PLATED GRADE 8 2
84" il . . N 107 NUTTYAAR NUT 1" HEX PLATED GRADE B 2
|
o
i
|
|
i
f
?" !
T I — !
1 3 |
DATUM 0" ”\ l B i L
A i ! L ™~ T
N PLAN VIEW 11"~ DETAIL A
SCALE: 1:35 - I o CALE 1:10
5 b © Z2° se L =y '
3 5 2 8 S5 N
it
DATUM 0" = ——m — F
12 316"
ISOMETRIC VIEW
FRONLYpY TR
FIRETUBE END
NOTES i ORIGINAL
1.FABRICATE TO CSA W47.1 AND W59 ‘ 4
2ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS NWP INDUSTRIES
OTHERWISE SPECIFIED, | ISSUED FOR @ LINEHEATER PACKAGES
3.COPE STRUCTURAL MEMBERS AS REQUIRED. { CONSTRUCTI 2.0 MMBTU/HR
~ 4RADIUS ALL SHARP EDGES, \ 62" OD x 240" LONG
5?)%—1 \éVIRI’EVI:J[!)SSETI\?OQE%E)j * CONTINOUS FILLET WELDS UNLESS SIGNED. _/é e . o
D. ; INDUSTRIES i+e- b SKID DETAILS
6.SHOP gg vemnq%}u I-BEAM CUT LENGTHS PRIOR TO 0 j owre: NOV. L, 9%(9 TTotal oilfield sUBRIY-- e R
SECTIONING BEAMS. 0 |JULY3114| EB ISSUED FOR CONSTRUCTION ! - O. BOX 6280, INNISFAIL, AB T4G 159 : : :
7.WELDS PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. A |MAY 1914 | CT . ISSUED FOR APPROVAL w0l - 0O\ pri (403) 227-4100 FAX: (403) 227-4102_["& waywne (U] 317014 [>FUL 31 201k
WPDS FC::—15 A it REV. DATE | BY: | CHK: [APP DESCRIPTION e et S T | SR MTED S, - LH2001-C0-000 mb
: LI : | CHK: | APP: : A _ : _C0-
BMPHONLIFTLUG WELDMENT. DRAWING REVISIONS } ALL DIMENSIONS IN INCHES CF [ 1or =
{



ITEM PART # DRAWING # DESCRIPTION MATERIAL SIZE | aQrY | MR#
201 | WFL1250T WIDE FLANGE: 12" x 50%|  G40.24-50W 217" N
” 202 |  WFL12507 WDEFLANGE: 12 x50#| Ganztsw | 7153 | 2 | |/
203 | WFL1250T WIDE FLANGE: 12" x50#  GA0.24-50W RN 4
" o WPDS
/ 01\ ;3;?21
x A1 o
‘ ® é?
112" —=— t—~ , .
20" [}
DATUM 0"
ISOMETRIC VIEW
SCALE: 1:30 SLALE: 140 1 \
o o >
ZE :
B —" uPe0° : l
S ORINAL
71 i NOTES '
f t 1.FABRICATE TO CSA WA47.1 AND W59
" . 2 ALL DIMENSIONS SHALL HAVE A TOLERANCE OF +1/8" UNLESS
OTHERWISE SPECIFIED.
: DETAIL ITEM # 101 3 COPE STRUCTURAL MEMBERS AS REQUIRED.
. __upso B SCALE: 1:15 4 RADIUS ALL SHARP EDGES.
" 5.ALL WELDS TO BE 1/4" CONTINOUS FILLET WELDS UNLESS
OTHERWISE NOTED.
FLAT VIEW OF ITEM # 101 _ 6.SHOP TO VERIFY ALL I-BEAM CUT LENGTHS PRIOR TO
e SECTIONING BEAMS.
T 7 WELDS PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS FC1-15 AND FC1-10.
8.MP! ON LIFT LUG WELDMENT.
NWP INDUSTRIES
g ISSUED FOR @ LINEHEATER PACKAGES
ﬁ‘ % i % E g é E CONSTRUCTION 2.0 MMBTUMHR
S T T d gl %a i iy pr 62" 0D x 240" LONG
- f - e NOV. 21, 20V _INDUSTRIES ING.LP SKID BASE DETALS
0 |JuLy 3114 | €8 ISSUED FOR CONSTRUCTION i cT G B iR G-
OR CONS N . - P.O. BOX 6280, INNISFAIL, AB T4G 159 .
A Tharin L oL L ISSUED FOR APPROVAL wO796l1-001-C PH: (403) 227-4100 FAX: (403) 227-4102 |PME  MAY 14/14 oaiJL 3 7700 [o~dUL 3 1 2014
REV.| DATE BY: | CHK: | APP: DESCRIPTION B e — — T — T PROJECTION:  |SCALE: Aq NOTED |SHEET: DWG: REV:
DRAWING REVISIONS ALL DIMENSIONS IN INCHES =t Walont 2 OF 2 LH2001-C0-000 0

COPYRIGHT © 2012 NWP  THIS DRAWING IS PROPERTY OF NWP INDUSTRIES #G. AND MAY NOT BE REPRODUCED WITHOUT PERMISSION. THIS DRAWING MUST BE RETURNED UPON REQUEST.
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@ Taylor Valve
Technology

8300 Southeast 8th Street
Oklahoma City, Oklahoma

Serial # : 053979-5 telephone: 405.787.0145 fsscsimile: 405.789.8198 Date : 19-Dec-16
Part # : 82D3341311 email: info@taylorvalve.com Sales Order # : 053979
Customer : KINGS ENERGY SERVICES LTD Customer PO #: 33630

277 Burnt Park Drive

Red Deer County

T4S 0K7

Safety Relief Valve Certification

Valve Specifications

Model Number : Taylor Model 8200 Soft Seat Orifice : D
Body Size : 1 Inch Diameter : 0.404 Inches
Part Number : 82D3341311 Area : 0.128 In2
Body Configuration : 1' MNPT X 1' FNPT Temperature : 70 oF
Inlet Connection : Spring Range : 101-215 PSIG
Outlet Connection : Set Pressure : 150.0 PSIG
Materials
Body : WCC Carbon Steel Spring : 17.7 PH Stainless Steel
Seat Frame : Carbon Steel Guide : 304 Stainless Steel
Seat Housing : 17-4 PH H900 Stainless Steel Adj Screw : Carbon Steel with EN Plating
Trim : Standard Options : None
Seat : FKM 90d

Set Pressure Specifications

Set Pressure : 150.0 psig
ASME High Set Limit 154.5 psig

ASME Low Set Limit 145.5 psig

ASME (90%) rated capacity at set pressure for indicated fluid, specific gravity and temperature.

Certifying Fluid : Air 354 SCFM Spec Gravity :  1.00 Temp : 60 °F
Tested By : _
Department : Manufacturing Name : Garnau Desai
Approved By :
Department : Engineering Name : Art Barker

Printed: Thursday, March 2, 2017



INSPECTION AND TEST REPORT /« MAR 16 2016

‘ www.kingsenergy.com
* 14009 =48 * 1-866-660-KING
NWP AFE: | Date:  |01/04/2016 Joob: — [77414 |
Instructions: || [Rental I JQuote [ ] Pretest V| Repair [JTestonly | JNew | |Reset | IBER [L_IVR Update |
L.S.D.: [Loce: | [Plant\Area: |INNISFAIL Unit\Vessel: |RE-BOILER |
- Seal: Intact Style: Threaded Inlet: MNPT Outlet: FNPT
Seal ID: Bonnet: Closed Inlet Size: 1.00 inches Outlet Size: 1.00 inches
Make: Taylor [|[NamePlate:  |Orig/Dupl.  [Cap: Closed Inlet Rating: Outlet Rating
CRN: 0G1316.2C Service: Gas Orifice: Capacity: 0 N/A Cold Diff Set |28 OZ/IN"2
Asset No: PSV-28262 Product: Gas Orifice Area: Code Stmp: |Non-Code Set Press: 28 OZ/IN~2
Data Plate: 84-410103 Serial No: 1409-48 Replacing: |
[Pilot Data: | [Model: | _ [SeriaiNo: | ]
Testl: Test2: Test3: Units: Notes1: Customer Request |Pretest By:  [Russ Spencer
Pressures: 27.5 27.5 0 OZ/IN"2 Notes2:
Media: Air Method: Bench |
Disassembly: | [Height: | [Upper BDR: | [Lower DBR: | | Dis By: [Carsten Schm |
— Replaced: N Converted: N Inspected By: Russ Spencer
Seat Matl: 316ss Bonnet Matl: Sizing Basis: Blocked Flow Inlet Condition: |Clean
Body Matl: Carbon Steel Bellows Matl: Spring No: 05-001615 Qutlet Cond: Clean

Part No\ Desc: Bin Loc: Condition 1 Condition 2 Recommendation Work Done CD Actual

107032 : POLY THERMAL TAG (PTT) CUPBOARD

1213772 : DUPLICATE DATA TAG 69J01 Req's Replacing Replaced
08-12221910 : 8400 SERIES QUAD RIN 69G04E3 Worn Replaced
Oring V216 Worn Replaced

- [Converted From: | [Converted To: | JAssembled By:  [Russ Spencer |

[Final Test: SetPress: |28 OZ/IN'2_|Gauge 1: DG5-1 Vacuum Set: - - |
- - Back Press: 0 OZ/IN*2 | Gauge 2: M-08A Leakage Vac: Test Date: 01/12/2016
Media: Air Temp: 60 °F BLD %: Vacuum Act: Tested By: Russ Spencer
Method: Bench Corr Factor: |1 Meas Lift: - - Witness:

Simmer: Cold Diff Set: 128 OZ/IN"2 1Leakage: ) BPM Set Press Def: 1nitial Audible §- 3 -

Re-Seat: Act Test Press: |28 OZ/IN*2 |- ) - - = - -
Tag: Painted: Pallet: Sealed: End Protect: Flex Gasket: |Inspector: Russ Spencer |
- Yes Yes No Yes Yes No Sign Off: Tim Hansen |
Pre-Test -

Comments:

Reset

Comments:

Inspection data tag requires updating to reflect new model number. VALVE RANGE [S 2.2 OZ - 4 LBS

Comments:

Final Test -

Comments:

Sign Off

Comments:

Entered: Monday Jan 04, 2016 Modified: Wednesday Jan 13, 2016 Printed: Wednesday, January 13,



/k MAR 16 2016
o INSPECTION AND TEST REPORT
5 \W”“MM‘IW”MMWM www.kingsenergy.com

*7543=3979 1-866-660-KING
NWP AFE: |, Date: | 01/04/2016 [30b: 77414
Instructions: [ |Rental D Quote [] Pretest /| Repair [:] Test Only New Reset E:] B.ER [L_j VR Update
LS.D.: |Loc: | __|Plant\Area:  [INNISFAIL Unif\Vessel: |RE-BOILER
= Seal: Intact Style: Threaded Inlet: MNPT Outlet: FNPT
Seal ID: KRD Bonnet; Closed Inlet Size: 1.00 inches Outlet Size: 1.00 inches
Make: Taylor |[NamePlate: |Orig/Dupl. |Cap: Closed Inlet Rating: Qutlet Rating
CRN: 0G1316.2 Service: Gas Orifice: Capacity: N/A Cold Diff Set |28 OZ/IN~2
Asset No: PSV-66661 Product: Gas Orifice Area: Code Stmp:  |Non-Code Set Press: 28 OZ/IN™2
Data Plate: 84-410103 Serial No: 7543-399 Replacing: ]
|Model: | [SerialNo: | |
Testl: Test2: Test3: Units: Notesl: Customer Request ] Pretest By: Buss Spencer
Pressures: 28.5 28.5 0 OZ/IN"2 Notes2:
Media: Air Method: Bench
Disassembly: [B | Height: | JUpper BDR: | |Lower DBR: | |Dis By: | Tim Hansen |
- Replaced: N Converted: N Inspected By: Russ Spencer |
Seat Matl: 316ss Bonnet Matl: Sizing Basis: Blocked Flow Inlet Condition: |Clean |
Body Matl: Carbon Steel Bellows Matl: Spring No: 05-001615 Qutlet Cond: Clean [

Part No \ Desc: Bin Loc: Condition 1 Condition 2 Recommendation Work Done CD Actual

107032 : POLY THERMAL TAG (PTT) CUPBOARD

08-12221910 : 8400 SERIES QUAD RIN 69G04E3 Worn Replaced

1213772 : DUPLICATE DATA TAG 69101 Req's Replacing Replaced

Oring V216 Worn Replaced

Assembly: - | Converted From: | [Converted To: | [Assembled By:  |Russ Spencer |
- Set Press: 28 OZ/IN*2 | Gauge 1: DG5-1 Vacuum Set: - -

- - Back Press: |0 OZ/IN"2 Gauge 2: M-08A Leakage Vac: Test Date: 01/12/2016
Media: Air Temp: 60 °F BLD %: Vacuum Act: Tested By: Russ Spencer
Method: Bench Corr Factor: |1 Meas Lift: - - Witness:

Simmer: Cold Biff Set: - 123 OZ/IN*2 jLeakage: G BPM Set Press Der: }Iniifal Audible- -

Re-Seat: ]Act Test Press: |28 OZ/IN*2 |- 5 “ - N =

Tag: Painted: Pallet: Sealed: End Protect: Flex Gasket: |Inspector: Russ Spencer

- Yes Yes No Yes Yes No Sign Off: Tim Hansen

Pre-Test -

Comments:

Reset VALVE IS NON CODE

Comments:

Inspection duplicate data required to reflect corrected model number and set pressure. SPRING RANGE IS 2.2 OZ - 4 LBS

Comments:

Final Test =

Comments:

Sign Off

Comments: .

:

Ehen )

e

jhpi=s o eonoL

= k-
Entered: Monday Jan 04, 2016 Modified: Wcla}nesdﬁay



Certificate of Calibration

Harvie Instruments Ltd. Certifies that this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute
for National Measurement Standards. MAR 09 2016

Pressure Standard #1 TB-1 Hydraulic Dead Weight Tester 573
Pressure Standard #2 HPTB-2

Client: NWP Industries Date: March 8, 2016
Cal Due: March 7, 2017

Device:  Wet Pressure Gauge Device Accuracy Rating

Serial #: NWP-10000-18 1.0 % of Span

Pressure Range: 10,000 PSI

Final Comparison Results

Standard Gauge | Deviation
Step# | % Scale S| PS| PS| % Span

1 0 0 0 0 0
A 10 1,000 995 -5 -0.1
3 20 2,000 2,010 10 0.1
4 40 4,000 4,010 10 0.1
5 60 6,000 6,005 5 0.1
6 80 8,000 8,010 10 0.1
7 100 10,000 10,015 15 0.2
8 50 5,000 5,005 5 0.1
9 0 0 0 0 0.0

Maximum Deviation 15 0.2

ACCEPTED AT STATED ACCURACY

Callbrated/Certlde

J: Vincéﬁ«\r
Calibration Yechnician

by or under the direct supervision of:

muS)\

Rematks: THaTe oF S Uee ' Uiy EVENEE

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

) HARVIE ¢

Instruments Lid

6879A - 52 Ave

Red Deer, AB. Canada T4N 412

Ph: 403-347-6001

Proudly Serving Industry Since 1967

o




Certificate of Calibration

Harvie Instruments Ltd. Certifies that this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute

for National Measurement Standards. MAR 09 2016

Pressure Standard #1 TB-1 Hydraulic Dead Weight Tester 573
Pressure Standard #2 HPTB-2

Client: NWP Industries Date: March 8, 2016
Cal Due: March 7, 2017

Device: Wet Pressure Gauge Device Accuracy Rating

Serial #: NWP-10000-19 1.0 % of Span

Pressure Range: 10,000 2

Final Comparison Results

Step# | % Scale Sta;g? rd Ggggl;e De\sg’?on % Span

1 0 0 0 0 0
2 10 1,000 1,010 10 0.1
3 20 2,000 2,015 15 0.2
4 40 4,000 4,015 15 0.2
5 60 6,000 6,010 10 0.1
6 80 8,000 8,040 40 0.4
7 100 10,000 10,070 70 57
8 50 5,000 5,000 0 0.0
9 0 0 0 0 0.0

Maximum Deviation 70 0.7

ACCEPTED AT STATED ACCURACY
upervision of:

Calibrated/Certide y or under the

4/\w ez
J. Vinc
Calibration Yechnician

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

6879A - 52 Ave

Red Deer, AB. Canada T4N 412
Ph: 403-347-6001

() HARVIE ¢

Proudly Serving Industry Since 1967



Certificate of Calibration |, SEP 11 2015

(
Harvie Instruments Ltd. Certifies that this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute
for National Measurement Standards.

Pressure Standard #1 HPTB #1
Pressure Standard #2 TB-2

Client: NWP Industries Date: September 8, 2015

Cal Due: September 7, 2016
Device: Wet Pressure Gauge Device Accuracy Rating
Serial #: NWP 20001 1.00 % of Span

Pressure Range: - 20,000 i

Final Comparison Results

DW Gauge | Deviation
Step# | % Scale S| PS? Pg| % Span
1 0 0 0 0 0
2 10 2,000 1,925 -75 -0.38
3 20 4,000 3,940 -60 -0.30
4 40 8,000 7,900 -100 -0.50
5 60 12,000 11,840 -160 -0.80
6 80 16,000 15,925 -75 -0.38
7 100 20,000 19,985 -15 -0.08
8 50 10,000 9,850 -150 ~ON75
9 0 0 0 0 0.00
Maximum Deviation 160 0.80

ACCEPTED AT STATED ACCURACY
Calibrated/Certified by or under the direct supervision of:

(j Loyl /3/{////

D Schulze/
Calibratiofi Technician

Doc\e, ofeEsrUse. 00 Blaos

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

6879A - 52 Ave

Red Deer, AB. Canada T4N 4L2

Ph: 403-347-6001

Proudly Serving Industry Since 1967



Certificate of Calibration [, SEP 11 2015
J

Harvie Instruments Ltd. Certifies that this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute

for National Measurement Standards.

Pressure Standard #1 HPTB #1
Pressure Standard #2 TB-2

Client: NWP Industries Date: September 8, 2015
Cal Due: September 7, 2016
Device: Wet Pressure Gauge Device Accuracy Rating
Serial #: NWP 20002 1.00 % of Span
Pressure Range: 20,000 PSI
Final Comparison Results
DW Gauge | Deviation
Step # | % Scale PS| PSQII PS| % Span
1 0 0 0 0 0
2 10 2,000 1,900 -100 -0.50
3 20 4,000 3,935 -65 -0.33
4 40 8,000 7,960 -40 -0.20
5 60 12,000 11,985 -15 -0.08
6 80 16,000 15,990 -10 -0.05
7 100 20,000 20,050 50 0.25
8 50 10,000 9,975 -25 -0.13
9 0 0 0 0 0.00
Maximum Deviation 100 0.50

ACCEPTED AT STATED ACCURACY
Calibrated/Certified by or under the, direct supervision of:

/
S !_ /
D. Schulze j

Calibration fechnician

e oF Sissy Ose . (00 \D| NS,

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

6879A - 52 Ave

@ HARV'E ‘ Red Deer, AB. Canada T4N 4L2
Instruments Lid

Ph: 403-347-6001

Proudly Serving Industry Since 1967
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suing Authority: QA/QC Manager

——

b - EdUé“tyCoﬁtr{ji N
o N *
/ o a— @) | r—
| Date of Issue: June 14, 2016 | FORM -Certificate of Calibration Form
' Rev Status: 3
! INDUSTRIES Lp Page1of1 i

L

_ B __t/\ivmi(}?iﬁ
NwWP Industries LP. Certifies this instfument was ca
standards traceable to the National Research Council, Institute for National

Measurement Standards.

Calibration Equipment Useg- Hydraulic Dead Weight Tester S/N: 02"7?&9/6)0
_

Date:

Cal Date: VE2L” /o

Device Accurac
1.0 % of S

Device:
Serial #:

Yy Rating
pan

Final Comparison Results

Gauge Deviati
CORTNN
-.l-m“m

Temperature Range:

°C/°F - choose applicable
Temperature Bath Deviation
‘Wﬂﬂ"
*Note needs to be + 1°Cor +1.8F

ACCEPTED AT STA TED ACCURACY
Calibration/Certified b Y or under the dijrect Supervision of

ion O

Calibration Te chnician

M
Date of first use:




' Issuing Authority: QA/QC Manager | A | Quality Control " |
29 .

F () | |
Y ”

; Date of Issue: June 14,2016 : FORM-Certificate of Calibration Form
Rev Status: 3 - NWP

INDUSTRIES LP Page 1 of 1 |

NGV 1O 2016

NWP Industries LP. Certifies this inst%ﬁent was calibrated using measurement
standards traceable to the National Research Council, Institute for National
Measurement Standards.

i ;
Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: ¢~ 77?)6)/670

Date: g P
i s CalDate: Moy 27 /Z/E
Device: l,%"[ H‘eﬁl’ re é‘CEL.”Q e Device Accuracy Rafing
Serial #: A/llr -2 - & 1 1.0 % of Span
Pressure Range: O — Jawc>  PSI
Final Comparison Results
Step # % Scale Eg Ggggl;e De\sgtllon % Span
1 ? O O O o
2 /O oD 799 — & J
3 %2 19O Eid= - Q_/
4 Vo SoC F O = i & 25
5 e [ HIE /O > O
6 =2 (B (68C) O )
7 /O A0 Vi'd s =5 .78
8 SO SO Y5 ~5 O_/S
9 [ > O O O
10
Maximum Deviation ,g/ﬁf/ =¥
Temperature Range: °C / °F — choose applicable
Temperature Bath , Recorder Deviation

4N L7
Vae

T

*Note needs to be* 1°C or + 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of:

Jreor O

Calibration Technician

Remarks: / s/
=ery mf///&ffﬁﬂf/

Date of first use:




" Issuing Authority: QA/QC Manager | ‘ /

- Date of Issue: June 14, 2016

' Quality Control

- Rev Status: 3
‘ INDUSTRIES LP

o v 10 2015 |

\“\.-.
| NWP . FORM-Certificate of Calibration Form

Pagelof1l '

NWP Industries LP. Certifies thi%‘strument was calibrated using measurement
standards traceable to the National Research Council, Institute for National

Measurement Standards.

Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: 0{"??5/6)(7

Date: »
- Cal Date: o O LDl
Device: M@T; 9%255‘6{!’ [ gf&{?@ Device Accuracy Rating
Serial #: WA — 1.0 % of Span
Pressure Range: O — [Ooov) PSI
Final Comparison Results
& DW Gauge Deviation é
Step # % Scale PS| PS? pS| %o Span
1 O O & O (&)
2 &, /(&0 Vil e, @) g
3 /) D) LOS” + £ 035
4 YO %% oY P Y OV
5 GO &) 606G 1 G 0.6
6 L0 20 FOZ ¢ Z 0. 7
7 /00 [COOD /007 + 9 0.9
8 T, 0 A0S + 5 0.5
9 &) o @) 2 W,
10 :
Maximum Deviation r ova
Temperature Range: °C / °F — choose applicable
Temperature Bath . Recorder Deviation
7 L
il

*Note needs to bet 1°C or * 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of:

Aeor O,

Calibration Technician

Remarks:

Date of first use:




CAMISTRAS

CanmAapba INC.

Services Division

Step Wedge Comparison Fllm

Verification Check

v/« NOV 02 2016

As per the requirements ASME V, Article 2, Section T-262.2 and Section T-262.3, the step
wedge comparison film noted below has been verified to be within the tolerances of the
allowable limits. This verification check is valid for 1 year from the date of verification.

| 100813 1 Oct 8, 2013
tep# | Stated Density * Ac”cual Bensuty; - Deviatio
e eSS e S i (Tolerarice +/-011)"

0 0.00 000 0.00 -

1 0.14 0.14 -0.01 Acceptable
2 0.27 0.28 +0.02 Acceptable
3 0.48 0.48 -0.01 Acceptable
4 0.64 0.65 +0.01 Acceptable
5 0.80 0.77 -0.02 Acceptable
6 0.98 0.97 -0.01 Acceptable
7 115 1.14 0.00 Acceptable |
8 1.39 1.39 0.00 Acceptable
9 1.61 1.62 +0.01 Acceptable
10 177 1.78 +0.01 Acceptable
11 1.99 2.01 +0.01 Acceptable
12 2.21 2.22 +0.01 Acceptable
13 2.41 2.43 +0.02 Acceptable
14 2.58 2.58 0.00 Acceptable
15 2.82 2.81 -0.03 Acceptable
16 3.03 3.04 +0.01 Acceptable
17 3.24 3.22 -0.01 Acceptable
18 3.37 3.37 -0.02 Acceptable
19 3.58 3.59 +0.02 Acceptable
20 4.00 3.98 -0.02 Acceptable
21 4.58 4.58 +0.01 Acceptable

Verification was preformed with LCNDT DT-100 Densitometer S/N: 121279. A copy of the
calibration Certificate can be obtained at 1-888-551-1350

S N Fr ok 3l

(Mistras Canada Examiner Name) (Mistras Cémada Rep Signature) Date dd/mm/yyyy)

A World of NDT Selutions

2PN



Issuing Authority: QA/QC Manager

Date of Issue: June 14, 2016

Rev Status: 3

‘ INDUSTRIES LP ‘r

-\r:"_,:x

Quality Control

' FORM-Certificate of Calibration Form

Page1of1

NWP Industries LP. Certifies this instrument was calibrated using measurement
standards traceable to the National Research Coungil, Institute for National
Measurement Standards.

Sept.6/

i P 0D T
Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: c;) 7?&’/6{?

e W
T oae Rl G lC
\‘_ Cal Date: J
Device: \&Q R%SSU (e (ﬁ%\i@? Device Accuracy Rating
Serial#:. N WP~ 20 - 1.0 % of Span
Pressure Range: £ — ?)O\ ) PSI
Final Comparison Results
Step# | % Scale S Gane Peviation | % span
1 (¥ L{:‘. < (& [
2 /O 30 < 7 = Lz
3 20 ( o3 A d €33
4 Yo /2 £ a" -2 N
5 GO & -L’/‘ (75 - L6 7
6 20 e Y2 3T i &S5
il /R SO0 29 E S Nk
8 £0 /5O /7 ~/ ZEE!
9 2 C/ @) L [,
10
Maximum Deviation 2 P/ /}g’
Temperature Range: °C / °F — choose applicable
Temperature Bath ¥ Recorder Deviation
14
NI

*Note needs to be * 1°C or £ 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of:

Jitor 4

Calibration Technician

Remarks:

Date of first use:




Certificate of Calibration j; 0CT 16 201

Harvie Instruments Ltd. Certifies that this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute

for National Measurement Standards.

Pressure Standard #1 TB-1 Hydraulic Dead Weight Tester 573
Pressure Standard #2 TB-2 Hydraulic Dead Weight Tester

Date: October 8, 2015
Cal Due: October 7, 2016
Device Accuracy Rating
1.0 % of Span

Client: NWP Industries
Device: Wet Pressure Gauge
Serial #: NWPG 5000-13

Pressure Range: 5,000 PSI

Final Comparison Results

Step# | % Scale Stand'ard Gauge Deviaj[ion % Span
psi psi psi
1 0 0 0 0 0
2 10 500 505 5 0.1
3 20 1,000 1,005 5 0.1
4 40 2,000 1,995 -5 -0.1
5 60 3,000 2,970 -30 -0.6
6 80 4.000 3,954 -46 -0.9
H 100 5,000 4,960 -40 -0.8
8 50 2,500 2,480 -20 -0.4
9 0 0 0 0 0.0
Maximum Deviation 46 0.9

ACCEPTED AT STATED ACCURACY
Calibrated/Certified by or under the direct supervision of:

A

chnician

J.Vince
Calibration

Remarks:

Any number of factors can cause the gauge to drift out of tolerance at any time following its calibration.

trlird

6879A - 52 Ave

Red Deer, AB. Canada T4N 4L.2

Ph: 403-347-6001

¥

Proudly Serving Industry Since 1967




Issuing Authority: QA/QC Manager

Date of Issue: Jan 04, 2016 -

Rev Status: 1

INDUSTRIES LP

N

& ,'\_

Quality Control

FORM-_Ce_rtificate of Caiitﬁaﬁ %rm

Page 1of 1

NWP Industries LP. Certifies this instrument was calibrated using measurement
standards traceable to the National Research Council, Institute for National

j - Measurement Standards. MAR 1 6 2016
A : Date: 457' - -
AN CalDate: Aa/ch /T //6
Device: ]1%@% H‘ esUr€ @Cf’ g : Device Accuracy’Rating
Serial #: [ " BN — f 1.0 % of Span
Pressure Range: () — SO0 PSI : ,
Calibration Equipmient used: Hydraulic Dead Weight Tester: S/N: 2798160
Final Comparison Results
5 DW - Gauge Deviation
Step # : % Scale PS PS| PS| % Span
1 e e e, @ ¥,
2 /0 GO0 ~ So3 e R aze
3 =) (OO0 | o2& 20 . | 7.
4 [z OO GOV O r ¢ &
5 IxXe 3000 | 3050 ALY -4
6 & Y OO0 YOoYOoO £ QL |
7 [0 HSO00 [ A0/0 O | G X
8 5O IS00 | S350 | _rso 7
9 O O O O e '
10 B '
Maximum Deviation | 6@ /257 /&
' Temperature Range: °C / °F - choose applicable
' ~ Temperature Bath Recorder ' Deviation
11/
VAT

~ *Note needs to be t 1°C or £ 1.8°F

: ACCEPTED AT STATED ACCURACY

- Calibration/Certified by or under the direct supervision of:

weor O .

Calibration Technician

Remarks:

Any number of factors can cause fhe géuge to drift out of tolerance at any time following its calibration.



hollym
Typewritten Text
Calibration Equipment used: Hydraulic Dead Weight Tester S/N: 2798160


Instrument Operations
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ACL

Manufacturing Inc

ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL
HIGH EFFICIENCY
BURNER ASSEMBLY

PATENTED BURNER

WARNING

This manual must be read in its entirety before installation of this burner.
Installation must be performed by a qualified technician and must adhere to the
standards set by the local regulatory authorities.

ACL is not responsible for the misuse or incorrect application of this product.

805 Main Ave. West - Box 2002 Sundre, Alberta TOM 1X0 - Phone: (877) 638-5234 - Fax: (403) 638-4973 - Email: acimfg@telus.net

Website: www.aclmfg.com



ACL HIGH EFFICIENCY BURNER ASSEMBLY

The ACL HE-ON burner assembly has been designed for use with
atmospheric, natural draft fire tube heating appliances (line heaters, reboilers,
dehydrators, tank heaters, etc. ) to provide highly efficient and reliable
operation. A wide range of burner sizes, easily positioned into any fire tube,
are available to meet specific heating requirements. Complete burner
assembly includes ACL M series mixer, ON nozzle, pilot, ignitor/flame rod, pre-
drilled orifice, and venturi barrel. With the addition of an ACL combustion
safety controller and engineered valve train, it completes a cost effective
system for safely igniting, monitoring, and controlling the heating process.

Application

ACL

2 Manufacturing Inc




B —

ACL HIGH EFFICIENCY BURNER ASSEMBLY

Featu res Patented Burner

Primary air control

Low fire / High fire through single burner or separate pilot
High efficiencies ( typically 80%)

Safe and reliable ignition / flame sensing

Extremely stable at wide range of pressures ( 0.5-15 psi)
Ideal for burning low pressure gases such as tank vapors
Quiet operation

Reduced emissions (No CO and low Nox )

No flame impingement on firetubes

No flame lift-off

Unique flame profile that maximizes heat transfer

Easy to install

SST nozzles available upon request

ACL

Manufacturing Inc 3




ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL M Series Mixers

M100 M150 M200

ACL ON Nozzles

Single Burner Dual Burner Triple Burner
ON Nozzle ON Nozzle ON Nozzle

ACL

4 Manufacturing Inc
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ACL PILOT ASSEMBLIES

ACL-PILOTS

ACL PILOT

Pilot Assemblies BTU Fuel Auxiliary | Orifice Recommended Application
Range | Connection | Air Inlet Size
Size

Standard Fuel Capacity-Natural Gas/Propane

Pilot Up to Optional heat return tube to prevent freezing
M50A Assembly | 19,000 1/8" NPT 1/4" NPT #72 For ideal fuel gas conditions
Larger Fuel Capacity-Natural Gas/Propane
ACL 1500 Pilot Up to Optional heat return tube to prevent freezing
PILOT Assembly | 48,000 1/8" NPT 1/4" NPT #60 For less than ideal fuel conditions

Pilots operate at a recommended pressure range of 2 psi to 7 psi to a maximum of 15 psi
Pilots are recommended for burners over 1,000,000 BTU
The ACL 1" Burner Assembly accommodate a low fire/high fire pilot up to 1,000,000 BTU.
Therefore, no separate pilot is required

ACL

5 Manufacturing Inc




ACL HE - ON SINGLE BURNER

B —

ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON SINGLE BURNER

Manufacturing Inc

ACL M Mixer BTU Fuel Auxiliary Burner Barrel ON Nozzle
Series | Connection Range Connection | Air Inlet XX=Length XX=Fire Tube Diameter
Mixer Size Size Length Range 10" to 36" Diameter Range 4" to 48"
Up to
M100 1" NPT 1,000,000 1/4" NPT 3/8"NPT B100XX ON100XX
Up to
M150 1¥%" NPT 1,500,000 3/4" NPT 1/2" NPT B150XX ON150XX
Upto
M200 2" NPT 2,500,000 3/4" NPT 1/2" NPT B200XX ON200XX




ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON SINGLE BURNER LOW FIRE / HIGH FIRE

B —

ACL HE - ON SINGLE BURNER

ACL M Mixer BTU Fuel Auxiliary Burner Barrel ON Nozzle
Series | Connection Range Connection Air Inlet XX=Length XX= Fire Tube Diameter
Mixer Size Size Length Range 10" to 36" Diameter Range 4" to 48"
Up to
M100 1" NPT 1,000,000 1/4" NPT 3/8" NPT B100XX ON100XX
Up to
M150 11/2" NPT 1,500,000 3/4" NPT 1/2" NPT B150X ON150XX
Up to
M200 2" NPT 2,500,000 3/4" NPT 1/2" NPT B200XX ON200XX

Manufacturing Inc

ACL




ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON MULTIPLE BURNER OPTIONS

ACL HE - ON WITH MULTIPLE BURNER OPTIONS

ACL M Mixer BTU Fuel Auxiliary Burner Barrel ON Nozzle
Series Connection Range Connection | Air Inlet XX=Length XX=Fire Tube Diameter
Mixer Size Size Length Range 10" to 36" Diameter Range 4" to 48"
Up to
(2) M150 1-1/2" NPT 3,000,000 | (2) 3/4" NPT | 1/2" NPT (2) B150XX ON2X150XX
Up to
(2) M200 2" NPT 5,000,000 | (2) 3/4" NPT | 1/2" NPT (2) B200XX ON2X200XX
Up to
(3) M200 2" NPT 7,500,000 | (3) 3/4" NPT | 1/2" NPT (3) B200XX ON3X200XX
Up to
(6) M200 2" NPT 15,000,000 | (6) 3/4" NPT | 1/2" NPT (6) B200XX ON6X200XX

Burners are sized at a recommended 9 psi. Operating pressure range is 1 psi to 15 psi

Manufacturing Inc

ACL
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

: . ACL M Series Mixers are designed to mix the primary air with the fuel supply to
MI_XeI" /_Prlmary achieve optimum combustion. The amount of primary air coming through the mixer can
Air Adjustment be altered by adjusting the air shutter. Closing the air shutter allows less primary air to

flow and opening the shutter allows more primary air to flow. Also, incorporated into the
design of each mixer is an auxiliary air inlet for the addition of pressurized air to be
used, if supplied, or the installation of a heat return tube (see Heat Return Tube below.)
Each mixer comes with an orifice that can be sized to meet the BTU requirements of the
heating application. Orifice size is based on field applications that have proven
efficiencies when operating at a fuel gas operating pressure of 9 PSI. Recommended
ACL Mixer / Orifice Size for use with propane or natural gas can be found on pages 10

and 11.
ON Nozzle/ ACL ON Nozzles with adjustable air dampening/deflector blades are to regulate the
. amount of secondary air flow to achieve optimum combustion and a stable flame profile
Secondary Air that ensures even heat distribution to the fire tube. Blades are factory set at 30 to
Adjustment control the secondary air, however, further field adjustments may be required to°achieve

optimum efficiency. Closing the adjustable blades allows less secondary air to flow and
opening the adjustable blades allows more secondary air to flow. The low pressure
zone, established by the unique design of the ACL ON nozzle, ensures there is no
flame lift-off. A Low fire / High fire option is available on 1" ON nozzles up to 1,000,000
BTU.

Air/ fuel mixing is maximized by the ACL Venturi Burner Barrel. With the ACL M

Burner Barrel Series Mixer placed in the flame arrestor chamber, the length of the burner barrel
should be sufficient to position the ON Nozzle into the wetted section of the fire tube.
Ensure proper directional flow of fuel mixture through venturi.

To incorporate the ACL M50A pilot assembly, place pilot nozzle insert into non-flexable
sight hole on front side of ON nozzle. Attach pilot nozzle to pilot nozzle insert, from
backside of ON nozzle until tight. Secure lock nut on front side of ON nozzle. (See
diagram on page 5.)

Pilot Assembly

To incorporate the ACL 1500 pilot assembly, insert barrel/ignitor rod through non-
flexable sight hole on front side of ON nozzle. Attach pilot nozzle from backside of ON
nozzle until tight. Secure lock nut on front side of ON nozzle. If required, insert heat
return tube through flexible sight hole and attach to auxiliary air inlet on mixer.

Heat Return Tube The Heat Return Tube is a 3/8” stainless steel tubing line inserted into the auxiliary air
inlet of the ACL M Series mixer and extends into the pilot flame through the sight hole in
the ON nozzle. The purpose of this tube is to bring back heat into the mixer, preventing
hydrates from forming on the orifice and plugging off gas stream. The amount of heat
can be regulated by closing and opening the air shutter on the mixer. Closing the mixer
shutter forces more hot air to be drawn into the tube to prevent freezing. The heat
return tube may be used on both the pilots and as well as the main burners. AllACL M
Series mixers have auxiliary air inlets to provide for this feature.

i Flame acknowledgment and reliable ignition is established by proper positioning of ACL
IgnltorIFIame Rod Ignitor/Flame Rod. For strongest flame sensing, the Ignitor/Flame Rod gap should be
1/8” to inside edge of pilot nozzle or ON nozzle pin.

Operation Completely close the air shutter on the ACL HE-ON burner assembly, then open two full
turns before igniting. Upon ignition and with stable fuel gas operating pressure, adjust
air shutter to achieve a strong blue flame with visible orange tips. Use the locking nut to
secure the air shutter in position. For further tuning, the use of a flue gas analyzer is
recommended.

ACL

Manufacturing Inc 9
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HIGH EFFICIENCY BURNER ASSEMBLY

Recommended ACL Mixer/Orifice Size (Propane)

Fire Tube Fire Tube Length Total Net Heat ACL Net Heat Required ACL Mixer MTD Orifice DIA. IN. Orifice Size
Diameter 1. (BTU/HR) 2. (BTU/HR) Size

6 221,124 170,095 M100 MTD-51 1/16"

6" 7.5 273,157 210,120 M100 MTD-48 5/64"
9 325,190 250,146 M100 MTD-46 5/64"

8 378,200 290,923 M100 MTD-43 3/32"

8" 10 468,520 360,400 M100 MTD-41 3/32"
11.5 536,261 412,508 M100 MTD-37 764"

10 583,261 448,662 M100 MTD-36 7/64"

10" 12 696,527 535,790 M100 MTD-31 1/8"

14 809,100 622,385 M100 MTD-30 1/8"

11 759,354 584,118 M100 MTD-30 1/8"

12" 14 959,631 738,177 M150 MTD-29 9/64"
17 1,159,907 892,235 M150 MTD-24 5/32"

12 907,104 697,772 M150 MTD-29 9/64"

14" 15 1,127,016 866,935 M150 MTD-25 5/32"
18 1,346,927 1,036,097 M150 MTD-19 11/64"

14 1,204,242 926,340 M150 MTD-24 5/32"
16" 17 1,455,570 1,119,670 M150 MTD-18 11/64"
20 1,706,897 1,313,000 M200 MTD-13 3/16"
16 1,543,268 1,187,129 M200 MTD-18 11/64"

18" 20 1,920,259 1,477,122 M200 MTD-11 3/16"
23 2,203,003 1,694,617 M200 MTD-51 7/132"
18 1,924,182 1,480,140 M200 MTD-9 13/64"

20" 22 2,343,061 1,802,354 M200 MTD-3 7/32"
25 2,657,220 2,044,000 M200 MTD-1 15/64"

Please call for fire tubes not listed for more precise orifice sizing.

A

Actual ACL M Series Mixer and orifice size may vary by application (values
are approximate). Recommended fuel gas operating pressure of 9 psi .

1. Maximum heat transfer of tube.

2. Approximate maximum heat required when using ACL Burner.

). - Eire Tube.
" Diameter

D=Fire Tube Inside Diameter X= Distance between Inside of

Fire Tube
R= Radius of Fire Tube U Bend

L= Fire Tube Length from
flange to center of U bend

Fire Tube Length (From flange to center of u-bend) |

A
\ 4

ACL

1 0 Manufacturing Inc
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HIGH EFFICIENCY BURNER ASSEMBLY

Recommended ACL Mixer/Orifice Size (Natural Gas)

Fire Tube Fire Tube Length Total Net Heat ACL Net Heat Required ACL Mixer MTD Orifice DIA. IN. Orifice Size
Diameter 1. (BTU/HR) 2. (BTU/HR) Size

6 221,124 170,095 M100 MTD-44 3/32"

6" 7.5 273,157 210,120 M100 MTD-42 3/32"
9 325,190 250,146 M100 MTD-38 7/64"

8 378,200 290,923 M100 MTD-36 7/64"

8" 10 468,520 360,400 M100 MTD-31 1/8"

11.5 536,261 412,508 M100 MTD-30 1/8"

10 583,261 448,662 M100 MTD-29 1/8"

10" 12 696,527 535,790 M100 MTD-27 9/64"
14 809,100 622,385 M100 MTD-22 5/32"

11 759,354 584,118 M100 MTD-23 5/32"
12" 14 959,631 738,177 M100 MTD-16 11/64"
17 1,159,907 892,235 M100 MTD-10 3/16"
12 907,104 697,772 M100 MTD-18 11/64"

14" 15 1,127,016 866,935 M100 MTD-11 3/16"
18 1,346,927 1,036,097 M100 MTD-4 7132"
14 1,204,242 926,340 M100 MTD-9 13/64"

16" 17 1,455,570 1,119,670 M150 MTD-3 7132"
20 1,706,897 1,313,000 M150 MTD-B 15/64"

16 1,543,268 1,187,129 M150 MTD-2 7/32"

18" 20 1,920,259 1,477,122 M150 MTD-E 1/4"
23 2,203,003 1,694,617 M150 MTD-H 17/64"

18 1,924,182 1,480,140 M150 MTD-E 1/4"

20" 22 2,343,061 1,802,354 M200 MTD-J 9/32"
25 2,657,220 2,044,000 M200 MTD-L 9/32"

Please call for fire tubes not listed for more precise orifice sizing.

Actual ACL M Series Mixer and orifice size may vary by application

(values are approximate). Recommended fuel gas operating pressure *p EreTue.

of 9 psi . .

1. Maximum heat transfer of tube. IX
2. Approximate maximum heat required when using ACL Burner.

D=Fire Tube Inside Diameter = X= Distance between Inside of
L= Fire Tube Length from Fire Tube
flange to center of U bend  R= Radius of Fire Tube U Bend Fire Tube Length (From flange to center of ubend) |

A
A4

ACL

Manufacturing Inc 11




ACL

Manufacturing Inc.

Website: www.aclmfg.com

Limited Warranty

Seller warrants that the product hereby purchased is, upon delivery, free from defects
in material and workmanship and that any product which is found to be defective in
such workmanship or material will be repaired or replaced by Seller for a period of one
year from purchase date. Warranty of such items do not include shipping, installation
or set-up.

Liability Statement

ACL Manufacturing Inc. Shall not be liable for any special, indirect, consequential or
other damages of a like general nature, including, without limitation, loss of profits or
production, or loss of expenses of any nature incurred by the buyer or any third party.

805 Main Ave West - Box 2002 Sundre, Alberta TOM 1X0
Phone: (403) 638-5234 - Fax: (403) 638-4973
E-mail: acimfg@telus.net



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.



Total Flow Controi Solutions™

/.—_'IQW COn trol




ANDERSON GREENWOOD
INSTRUMENTATION PRODUCTS

Anderson Greenwood Is the industry leader In instrument valve technology and the
otlginal innovatar of the 3-valve manifold. Our capabiiities include over 50 years of
research, desfgn and manufacture of instrumentation products. Our products are
designed to be malntenance free, and are offered with numerous configurations,
materlais, end connections and speclal requirements,

Anderson Greenwood Instrumentation Products Is elther a trademark or regls!ered trademark of Tybo
International Servicas AG or its affillates in tha Unitad States and/or other countries. All other brand
nemes, product names, or trademarks balong to their respective holders,
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Bonnet Technology

Soft-Seated Bonnet Assembly

The soft-seated bonnet assembly has a
one-plece rotating stem and plug. The.
stern threads are rolled and lubricated to
prevent galling and reduce operating
terque. Avallable with a patented PTFE
_packing gland, which Is adjustable In
service, or with a Viton® O-ring and PTFE:
backup ring. A protective dust cap Is fitted
{o coniain stemn lubricant and prevent the "
ingress of contaminants. The standard
hand valves have elther 3/16-inch {4.8 mm]
or Y/4-inch [6.4 mm] diameter orifice size.
All bonnets are assembled with a bonnet
lacking pin to prevent accidertal removal
while In service, ‘

Bonnet-to-Body Metal
Seal e

Metal-Seated Bonnet Assémbiy‘- .

+ The metal-seated bonnet assembly has a
rotating stem with free swivel bal-ype -
seat, The stem threads are rofled and
lubricated to prevent galling and reduce

. operating torque. The stem seal is a

. patented PTFE packing gland whizh is

. adjustable In service. A protective dust

cap is fitied to contain stem lubricant and.
prevent the ingress of contaminants. The .
speclally hardened ball seat is ideal for
both gas and liquid service. Al bonnats
are assembled with a honnet locking pin
to prevent accidental removal while in
service.

The 10,000 psig [689 barg] bonnet
assembiy uses a strengthened stem and .
bannet. The stem seal is a patented PTFE
packing gland which Is adjustable in
service. A protective dust cap Is fitted to -
contain stem lubricant and prevent the
ingress of contaminants. This bonnet Is
also fitted with a larger size T-bar handle.’

The high-temperature bonnet assembly
utilizes a'similarly designed stem and
bonnet, and incorporates adjustable
GRAFOIL® rings and backup pressure
.rings to ensure a leak-free stem seal.

1. Viton®1s a reglsterad trademark of the E.I.
duPant de Nemours Company.

2, GRAFOIL® is a registered trademark of
UCAR Carbon.




Bonnet Technology, continued

Mini-Valve Bonnet Assembly

The minl-valve bonnet assembly has a
compact design with a one-piece rotating
stem which is V' tipped for accurate flow
gontrol. The stem threads are rolled and
lubricated o prevent galling and reduce
eperating forgue.

The S5 bonnet is fitted with an adjustable
PTFE stem packing and is suitable for
panel mounting via external bonnet .
threads.-CS and brass bonnets are fitted
with a Viton® O-ring stem seal,

A GRAFOIL® packed bonnet sultable for
temperatures of up to 500°F [260°C] is
avallable for SS valves only.

. Arctic Lube

The low temperature rating for standard
Anderson Greenwood carbon steel and
316 stainless steel Instrumentation
products Is -20°F [-29°C] (standard -
products - standard lubrication). Our -AL
{Arctic Lube) option extends the lower
temperature limit to -70°F [-57°C] on all

carbon steel and staliless steel modgls.



Product Overview

The H1 Serles valves are deslgned for
maximum system reliability. The design
criteria includes repetitive bubbte-tight

closure, safety, and a long, trouble-free
life with easy maintenance.

Anderson Greenwood utilizes a

replaceable soft seat that gives premium -

tightness at closure, even in dirty service.
The H1's straight-through rising plug. -
design provides good regulation and high
capacity with bi-directional flow, and is
also roddable for easy cleaning.

These valves ars standard with a varlety

~ of end connections, seat materials, and
stem packing, In 8S or CS, and are
avaitable to meet the requirements of

- NACE MR(0175-2002. All valves are 100
percent pressure tested with material
traceabllity of the body avaliable on
request, o

Soft Seated Hand Valves — H1
3f15-inch [4.8 mm] and 1/a-inch [6.4 mem] Orifice: 6000 and 10,600 psig {414 and 683 barg]

Features and Benefits

Replaceable soft seat allows

- replacement of the soft seat insert

without remaving the valve from the

" line. It operates in dirty service with

repetitive bubble-tight shutoff,

. Pac-king below threads prevents ‘

lubricant washout, thread corrosion, and
keeps sollds from entering the thread
area, which can cause galling. it also
prevents process contamination.

Adjustable Teflon® packing adjusts
easily: loosen fam nut, tighten bushing
slightly, then retighten jam nut.
Decreases packing replacement
downtime and increases valve life,

Dust cover prevents lubricant washout -

and keeps contaminants (dirt, rain,
etc.) out of bonnet assembly.

Safely back seating prevents stem
blowout or accidental removal while In

operation and provides a metal-to-metal

secondary stem seal while in the full
open position.

Chrome plating of 316 SS stem
prevents galling or freezing of stem
threads when similar metals mate.
-G8 valves use a 303 SS stem.-

" <. Rolled threads provide additional

 thread strength. The stem, bonnet, and .
male NPT threads are rolled, not cut.

« Mirror stem finish burnished to a

16 RMS finish In the' packing area
enables smooth stem operation and
extends packing life.

"= Straight-through fiow path provides

. high flow capacity, bi-directional flow,
" and rodding cepabliities.

= Body-to-bonnet seal is metal-to-metal
in constant compression below the
bonnet threads. Pravents bonnet
thread corrosion, eliminates possible
tensile breakage of bonnet, and gives a
rellable seal peint.

" 1. Teflen®sa registared trademark of the E.|.

duPont dg Nemours Company.




H1 Specifications?
3j1g-ingh [4.8 mm] and.V/s-inch [6.4 mm] Dritice; 6060 psig {414 barg]

Valve' 4 B G2 D Valve? A B .7 D

15 240 370 100
1267) [533) [e40]  [2584]

118 350 370 1.00

W Ex V" F

Y Fx M

135 350 385 1.5

Vi Fx 2" M [343) [eas] [97.8] ([31.7]

. ﬂaIVE' A B B H
1.73 1,40 500
[43.9] [35.6]  [127.0]

Y Fxif" M

{300} [BRY] [040] [254] .

. Approximate valve welght: 1.3 |b [0.6 kg].
2, . Valva G, maximum ‘

g-inch [4.8 mm] - 0.83.

© Ha-inch [6.4 mm] —1 400
. For Hastelloy® and -SG3 call factory for

dimenslons and weights.

4. Haslallog} Is a ragizterad trademark of

Haynes International. -



H1 Specifications?
Ys-Inch [6.4 mm] Drifice: 10,000 psig {689 barg]

Vet A - B
O-ing Packed, - 150 . B0 - 482 1.75 . 1.98
Teflon®Packed * * g e [224]  [445] [50.3]
e X F R ' ' '

1. Approximate valve weight:
Femals x Female 2.7 Ib[1.2-kg)-
Male x Female " 3.0 Ib [1.3-kg].

2. Valve C, 1.4 maximum. - ‘

3, For Hastelloy®and -SGS call factory for
dimenslons and waights,




- Valve Body and Bonnet?  Slem

CS A10B Ab81-303

Packing? : Seatd
Teflon® or Viton® ) :
O-ring with Teflon® Delrin®

backup ring

Han®

G A473-316 ‘Monel® 400

Tellon® _ - Delrin®

Valve . Body and Bonnet!  Stem

€S . AIB. - ASB1-a08

Packing? L Seat?
Teflon® or Viton® ‘_
O-ring with Teflon® . Delrin® -
backup ring S

5G4 A479-316 Monel® K500

Tafion® or Viten _
O-ing with Tellon® ~ ~  Delrin®
backup fing :

1. ‘CSis zine cobalt plated to pravent corrosion.

2. TaflmrfB packing i;‘. patented.

3. PCTFE (Polychlorotrifluoroethylens is the
exact equivalent of Kel-F®), PEEX, and
Teflon® seats are also availahla.

‘_ 4. SG (Sour Gas) meets the requlremants of
NACE MRQ175-2002,

5.. Mone!® is a registered trademark of
International Nickat Company.

‘6. Delrln® is a reglsterad-trademark of the E.1.
duPont de Nemours Company.

7. SG3 (Sour (as) meets the requirements of
NACE MRO0175-2003.




1 /;—A
/, B
. ) arsma——
0 / '
0 1 2 3 4 5 6 7
Turns Open

A =1a-inch [6.4 mm] orifice, valve G, 1.4 maximum
B = %/1e-Incht [4.8 mm] orlflce, valve Cy, .83 maximum

©Liquids -

Q=Cy . V(P1-P2) (62.4)

Gases (Where P, > 5P)

| Qy=(23.18) Cy \/ Py~ Pa) Py
(S.G)T

Gases {Where P, < .5P,)
@y =(11.59) P,Cy
486

Where ‘
Q= Flow(gpm)

- Qy = Flow {scfm} o
p = Density of Liquid {Ib/it3)
P, = Upstream Pressure (psia)
P, = Downétréam Pl',e'ssure:(p'sla)
T =" Flowing Temperature (°R) '

{°R = °F + 450)

p(Water) = 62.41b/f3 @ 60°F [16°C]
SG. = Specific Gravity of Gas

(M.W. of Alr/28.96)
S.G. A = 1.000

5.G. Nitrogen = 0.967
5.G.Oxygen = 1105
S.G. Hellum =0.138

S.G: Hydrogen= 0.0696




H1 Specifications
3f15-inch [4.8 mm] and /a-inch [6.4 mm] Orifice: 6060 psig [414 barg]

e PEEK (316"} [4.8 ram]
e PEEK (/4").[6.4 mm]

[4141 Delrin® (3/1a" {4.8 mm]
' \ , PCTFEZ (34"} [4.8 mm]

5000 == Delrin® (/4") [6.4 mm]
[345F

= \ m— Tef]car)ufJ :

._5_‘, 4000 : : — DENOES

o [276] \ \ \ intersecting

‘v data

=) . .

@ 3000 i ‘

5 [207] ¢ - i

2 [207] _ \ | \ ,

-w aouc; \I

1800 [138

[110] ‘

- {o00 . . .

. [68] S T ———

200 "'"‘"--\1

i) 5] , S S ,
0 - 100 | ‘moo “mgn .. 400 - GO
[-18} [38] 4gp (B3] - [148] [204] - [260]

[68] C

Temperature °F [°C] -

valve - ' " Yeinch[4.8mmlOdfice - 1. PCTFE (Polychiorotrifiuarosthylene) Is the
- exact equivalent of Kel-F2. ) ’

Delrin® and PCTFE? Seat 6000°pslg @ 200°F- : [#14 barg @ 93°C} .

[f9barg @ 66°C)

1000 psig @ 150°F

Teflon® Seat 200 psly @ -500°F [14 barg @ 260°C]
Valve Yeinch 16.4 mm] Oriflce
Delin® Seat 6000 psig @ 100°F . {414 barg @ 36°C)

1600psig @ 200°F ©  [t10barg @ 93°C]

e =B



H1 Specifications
Va-ineh [6.4 mm] Grifice: 10,000 psig 689 harg]

——— PEEK
10,000

[68g] - — DB]!.'IITn . -
o PCTFE!
8000 = [anctes | |

[B52] Intersecting
= \ data
) .
= 6000 . .
= [414] —
i
f=5
@ 4000
E [276]
=4
. 2000
[138]
o T T _ I
-0 - 100 200 ©  -Ao0 - 400 . - 500
[~18} {am) (93] - [148] 1204) [260]

Temperatire °F [C]

Vavé " Vainch [6.4 mm] Orifice

[EB9 barg @ 893°C)

Delrin® and PCTFE? Seat 10,000'psig @ 200°F

e e e = R

1. PCTFE (Polychleratrifluoraethylens) is the
“exact aquivalent of Kel-F®,




H1 Specifications
34s-inch [4.8 mm] and ¥4-Inch [6.4 mm] Orifice: 6000 psig {414 barg)

D S ~ 44Q -5G

V - Teflon®
R - Viton® O-ring with Teflon® backup ring

— Delrin® (standard)
PCTFE!?

PEEK

Teflon®

[

T MR O
1

C-C8

5 -~ 316858
M — Mongl® (Tellon® packsd only)
J — Hastalloy®

Special alloys aviilable on- reques[

4e-Inch [4.8 mm] Orifice

2 — fa-inch F x Va-inch F.
22 . — fs-Inch F x Ya-inch M
24  — Va-inch F x Ya-inch M
4Q - Ve-Inch F X fa-inch F

44Q  — Va-Inch F-x /fz-inch M
44QA — ‘tfa-inch F x e-inch M (Angle)

Ya-inch [6.4 mm] Orifice (Delrln' and PEEK Seats only)}
4QR - tfz-inch F x V2-inch F.
44QR — 1Va-inch F x-1/a-inch M

Bonnet Lock Device (patent protected) (page 21)

PHB — Phenolic Black Round. Handle

5G - SourGas mests the requirements of NACE MRO0175-2002
{316 SS only)

SP — Special Huqulrements - please specify

SG3.— Sour Gas meets the raquirerments of NACE MR0175-2003

1. PCTFE {Polychloratrifluarosthylens) is the
exact equivatent of Kel-Fe. .




H1 Specifications _
H1 Va-inch {6.4 mm] Orifice: 10,000 psig [682 barg]

H1 D C -4R10 -SSP

V — Tefion® (Packed bonnet available In CS only}
R — Viton® O-ring with
Teilon® backup ring

D = Dalrin® {standard)
K — PCTFE2

4R10 — Vainch F x Vellngh F
44R10 — Y-inch M x Ve-inch F

SG — Sour Gas meets the requirements of NACE MR0175-2002
{316 S8 only) S ' T

5P — Special Requirements - please specify
$G3 — Sour Ges meets the requirements of NACE MRD175-2003

1, PGTFE {Palychloratrifitoroethylens) is the
axact aquivalant of Kal-Fe,




Large Bore Hand Valves ~ H1

3fg-inch [9.5 mm) Diameler Orifice, Ganeral Purpase Valve

Prnduct Overview

Thé %-inch [9.5 mm] genera! purpose,
soft-seated hand valve Is designed for
safe, repetitive bubble-tight closure, simple
maintenance, and a !ong, rellable cycle
life.

For premium tlgh'tn'es.s at c‘losure, even
in dirty service, a replaceable soft seat Is

incorporated on these valves. The straight--

through, rising-plug design also provides
superlor regulation.and high capacity (with
bi-directional flow); and is roddablé for
easy cleaning. -

This valve s standard with a varlety of end
connections, seat materials, and stem
packing, in S5 ar CS, and is avallable to
meet the requirements of NACE MRO175-
2002. All vaives are 100 percent pressure
tested with material traceabllity of the
body avallable an request.

Features. and Bengafits

= Replaceable soft seat allows
replacement of the soft seat insert
without remaving the valve from the:
line. It operates in dirty service with
' repetltive bubble-tight shmuff

. Packing below threads pravenis
" lubricant washout; thread corroslion, and
keeps solids from entaring the thread
area, which can cause galling. It also
. prevents process contamination.

Dust cover prevenis Iubrlcant washout
" and keeps contarninants. {dirt, rair,
etc.) out of bonnet assembiy.

Safety back seating prevenls stem -
biowout and accidental removal whlte :
in operation. :

Chrome plating of 316 SS stem
prevents galling or freezing of stem
threads when similar metals mate.
CS valves use a 303 S5'stem,

Rolled threads pruvide' aclditl:onal
thread strength. The stem, bonnet, and
male NPT threads are rolled, not cut. -

Mirror stem finish burnished to a
16 RMS finish In the packing area
enables smooth stem operation and
extends packing life. o

Straight-through flow bath provides
high flow capacity, bl-directional fiow
and rodding capabillties.

Body-to-bonnet seal is metal-lo-metal
in constant compression, Isolating the
bonnet threads from process fluid
carroslon. Elliminates possible tensile .
breakage of bonnet, and gives a
reliable seal point.




H1 Specifications?
3fg-inch [9.5 mm)] Diameter Orifles

Teflon® Bonnet

- End Connection” - A B, ¢ C D Ua!ue'WeighI*'

O-ring  Teflon® ‘ 1h Tkal
o ; 3 ' 549 175sg - 3
WEXE 1.50 a.00 576 4 17550

[146.3]

{132.4] [445]

200 4,00 6.26 6.00 2.25 hex 54

Y Fx Y F o8] tlolg]  [sR0]  [1524)  [572)

-2.00 4.00 6.26 6.00 2.25 hex 5.4
[50.8] - [101.8] [159.0] [1524] [57.2} [2.5]

T"Fx1"F

1. Valve Cy 3.0 maximum. -

2. For Hastalloy® and -SG3. call factory for
dimensions and waights. -




ASvCA Hed-Haf”and Bed-HatIi? @
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 [I® solenoid valves for the control
of fluids are available in thousands of varieties, each designed to
meet specific requirements. Many features are readily apparent
and easily understandable; others are more complex and require
special knowledge to select the best valve for your control
application.

For example, selecting a valve too large for the application will
usually involve needless initial cost; selecting a valve too small
will usually lead to poor fluid control for the application.

Valves fall into four basic construction groups:

Two way Valves — have one inlet and one outlet pipe connection
and are available for normally closed and normally open
operations. Normally closed valves are closed when the valve is
de-energized and open when the proper voltage is applied to the
coil. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two orifices
which are alternately open or closed. These valves are available
normally closed, normally open, or with universal construction
which can be used as normally closed or normally open. Three
way valves are generally used as pilots for larger control valves,
to actuate single-acting cylinders, or to divert the flow of fluids.

Four way Valves — usually have four pipe connections: one for
pressure, one for exhaust, and two to operate double-acting
cylinders. They are also used to pilot larger control valves.

Manual Reset Valves — must be opened or closed manually, then
revert to their original position when, depending on the con-
struction, they are energized or de-energized. They are used to
prevent inadvertent startup of critical systems.

After determining the basic valve type, consideration must be
given to pipe size; orifice size, flow rate, pressure rating, medium
to be controlled, ambient and fluid temperatures, voltage, type of
solenoid enclosure, cycling rate and required life rating.

Although the relative importance of each factor is determined by
the application itself, valve size is usually the most important.

Valve Sizing
Valve configuration and orifice size, as well as the viscosity,
specific gravity and temperature of the controlled medium have
the greatest influence on determining proper valve size.

All variables affecting the selection have been reduced to a single
parameter known as the flow coefficient (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in its product catalogue. This makes it easier to
select the proper valve to meet your particular flow requirements.

Pressure Ratings
Pressure rating is directly related to orifice size. For direct acting
values which operate from zero to maximum pressure, the
pressure rating decreases as orifice size increases.

Large valves, and those rated for high pressures, are offered in

@ ASCO’s new generation of solenoid valves, Red-Hat |I,
features one-piece epoxy encapsulated solenoids.

pilot-operated versions in which fluid line pressure operates the
valve. These valves have a pilot and bleed orifice, and are usually
of the diaphragm or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the inlet and exhaust ports.

The minimum and maximum pressure ratings for these valves are
listed in the ASCO catalogue and are shown on the valve
nameplate. Special care must be taken not to excessively oversize
an internally piloted valve. Pressure drop or flow through the
valve may be insufficient to lift the piston or diaphragm off the
orifice, resulting in little or no flow.

In some designs, heavy-duty solenoid coils are used to increase
the pressure rating for a given orifice size.

Pressure ratings should be as close as practicable to system
pressure.

A valve will not open against pressure significantly higher than
the valve’s rating. The solenoid’s magnetic circuit will not be
completed, causing the coil to draw excessive current and burn
out.

Conversely, if the system pressure is significantly lower than the
valve’s rating, the high impact of the solenoid core against the
plug nut will cause excessive wear and reduced life.

For best results, select a valve with a pressure rating which is only
slightly greater than system pressure.

Medium Compatibility
Valve materials and constructions are compatible with a wide
variety of media: air, water, oil, steam, and corrosive and non-
corrosive gases and liquids. It is essential that the valve you select
be compatible with your controlled medium.

ASCO valve bodies and internal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
elastomers. The ASCO catalogue specifies media compatibility
for each valve.

Solenoid Coil Insulation
A coil’s worst enemy is heat. Prolonged periods at excessive tem-
peratures lead to thermal degradation of coil insulation. This heat
may come from high-temperature fluids passing through the
valve, from the electrical energy spent in the coil, or simply from
the air around it. The temperature which results from all these
sources will determine the required coil insulation class.

Nominal maximum permissible ambient temperatures are based
on test conditions used by Underwriter’s Laboratories, Inc. to
determine safe coil insulation temperatures. Tests are conducted
with coils continuously energized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat II valves are resistant to thermal degradation; they
dissipate heat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Standard voltage ratings are 6, 12, 24, 120, 240, and 480 volts AC,
and 6, 12, 24, 120 and 240 volts DC.

Red-Hat and Red-Hat II valves operate satisfactorily on voltage
reductions as much as 10 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

Coil Operating Voltage

Power Consumption
Power consumption can be determined from the ratings shown for
each valve series shown in the ASCO catalogue. For AC valves,
the watts, volt-ampere “inrush” (the high, momentary surge
occurring at coil energization) and volt-ampere “holding” (the
continuous draw following inrush) are given.

The current rating for inrush and holding may be determined by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criteria
1 Indoor General purpose; normal atmospheric conditions
2 Indoor Drip-proof,
3 Outdoor Dust-tight, rainproof, and sleet (ice) resistant.
3S Outdoor Dust-tight, rainproof, and sleet (ice) proof.
4 Indoor Watertight and dust-tight.
ax Indoor Watertight, dust-tight, and corrosion resistant.
6 indoor/Cutdoor Submersible, watertight, dust-tight, and sleet (ice) resistant.
7 Indoor Hazardous locations. Suffix to type (Class | and Group A, B, C or D) complete designation
from definitions in National Electrical Code.
9 Indoor Hazardous locations, combustible dust. Class | and Group E, F or G suffixes from National
Electrical Code.
FINAL TEMP. (°C.) FINAL TEMP. (°C.)
200 CLASS “H” LIMIT 200 CLASS “H” LIMIT
(356°F.) 180 (356°F) 180
160 CLASS “F" LIMIT 160 CLASS “F” LIMIT
(314°F) 155 CL;B\SS (314°F) 185
140 LIMIT 140
(266°F) 130 @eery ] 38
(220°F) 104 (220°F) 104
100 100
80 80 TEMPERATURE RISE FROM POWER INPUT
11
0 o |
@0 TEMPERATURE RISE FROM POWER INPUT ©
77°F) 25 1 11 7y 25 AMBIENT AMBIENT
21l AMB. AMBIENT AMBIENT 2
COIL CLASS B FT FB FF HT HB HP COIL CLASS FT B FF HY HB HP
TYPICAL| MXX @ 105 16.7 @ 105 16.7 205 TYPICAL| M6 6.1 9.1® @ 61® 9.1® @
AC AC
WATT WATT
RATING | M-12 @ 15.4 20 ©) 154 20 28 RATING | MXX 101 171 @ 10.1 171 @

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings fo
achieve higher temperature capabilities.
The information contalned in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

® As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coll rise ~ fluid temperature is not.

@ Only available in limited watt ratings. Consult ASCO when required.

® Only available in M-5 and MUXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximurri listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountered

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings to
achieve higher femperature capabilities.
The information contained in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

@ As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coil rise ~ fluid temperature is not.

@ Only available in imited watt ratings. Consult ASCO when required.

@ Only available in M-5 and MLXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximum listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountersd.




dividing the volt-ampere rating by the voltage:

Inrush = volt-amp inrush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush current. The amp rating can be
determined by dividing the voltage into the DC watt rating:

Amps = watts (DC)
voltage

Solenoid Enclosures
ASCO Red-Hat II solenoid enclosures have one-piece molded
epoxy construction with an integral 1/2” N.P.T. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat solenoid valves have an enclosure which is
separate from the coil. The enclosure should be kept in place at all
times because, with many types, it provides part of the magnetic
circuit. Removal of the enclosure can reduce solenoid efficiency
and expose the mechanism to damage.

For optional electrical features such as junction boxes, spade and
screw terminal coils, and DIN-type connections, consult ASCO
catalogue.

Cycling Rate and Estimated Life

When controlling unlubricated air or dry, inert gas, special con-
struction is usually required to provide long valve life. Selecting
the solenoid valve to last as long as the rest of the system or
equipment allows the valve to be serviced during normal
maintenance downtime. Because foreign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close as possible to the valve inlet.

A strainer or filter should always be installed as close
as possible to the inlet of a solenoid valve.

Pipe joint compound or Teflon tape should be used on
all male fittings, but shouid not be placed on the first
two threads or on female fittings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Proper installation and maintenance procedures go a long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Nameplate data - voltage, pressure, etc. - should be checked to
ensure compatibility with system conditions. Check, too, that the
type of solenoid enclosure is compatible with your operating
environment.

Some Red-Hat and Red-Hat Il valves are designed to operate in
any mounting position, while others must be oriented in a certain
way to operate properly. Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
position to reduce the possibility of foreign matter accumulating
in the core tube area. The first line of defense against this
occurrence, however, is the installation of a filter or strainer as
close as possible to the valve inlet.

Installation Practices
Teflon tape or pipe joint compound should be used, but only on
male pipe threads. To prevent foreign matter from entering the
valve, do not apply either sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve to its piping. Use
a pipe wrench to turn the pipe into the valve, and a second wrench
on the flat of the valve body. To prevent distortion of the valve
body, apply the second wrench to the side of the valve into which
the pipe is being inserted.

Because the Teflon tape or pipe joint compound reduces friction
and makes turning casy, there is a iendency to over torque when
installing valves. This poses potential damage to the valve body,
especially aluminum or die-cast body valves.

Inlet and outlet piping must be properly supported to prevent
strain on the valve body.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the solenoid leads cannot be pulled from the
coil. If you are not using flexible conduit for transition into the
valve, the supply conduit must be properly supported to prevent
stress on the solenoid assembly.

A considerable amount of foreign matter can collect in a system,



especially during new construction. So, always flush the system
thoroughly before releasing it for normal operation. Clean the
strainers and filters after the line pressure and electric power have
been shut off, but be sure to open the strainer service cap slowly
to release trapped pressure. A second flush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normal
preventive maintenance program, along with cleaning and
inspection of the valve. If the valve is not operating properly, and
corrective steps are required, confirm that the problem is in the
valve and not caused by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, corrosion
from pipes and process vessels, mineral deposits and other solids,
is a major cause of solenoid valve failure. If valve disassembly is
required, always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

Two wrenches shouia be used when removing or
installing a solenoid «Jlve. Stress on the valve body can
be prevented by placing the wrench on the same side
of the valve as the pipe that is being screwed out of or
info the valve.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

Before disassembling the valve, it’s always best to have on hand
those parts subject to wear which are most likely to require
replacement. ASCO offers rebuild kits containing all the internal
parts needed to restore the valve to its like- new condition.

Except on very old valves, you’ll find the rebuild kit number listed
on the valve nameplate. These kits include comprehensive in-
structions and an exploded view of the valve. On all valves, but
especially Red-Hat II, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid to the
valve.

Maintenance Tips
Direct-Acting Valves ~
Always turn off electrical and fluid supplies before disassembling
a valve, and loosen the solenoid base slowly to release any-trapped
pressure. Remove internal parts and wipe them clean with a lint-
free cloth. Examine the valve body for foreign material and

-_—

After electric power and fluid line pressure have been
shut off, the first step in valve disassembly is fo remove
the solenoid mechanism.

e

The solenoid core must move freely in the core tube and
should be free from signs of binding and excessive wear.



deposits. Be especially careful not to scratch the valve seat or disc
during cleaning.

The movable core and core tube should be examined for signs of
binding and wear. If present, all internal parts should be replaced.
If there is excessive wear to the valve body (e.g. wire drawing of
the seat), the valve should be replaced.

The disc at the end of the movable core or piston should be
checked for signs of excessive impacting. If deep impressions
are noted, and the system involves liquids, a water hammer
condition may exist. To protect the pipes and equipment in the
system, install a water hammer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

After reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly.

Pilot-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acting valves. However, pilot operated valves also have a
diaphragm or piston with bleed holes which must be cleaned. The
piston should move freely in its cylinder and the piston rings
should rotate freely in the groove.

-

HOW TO TROUBLESHOOT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Because there are so many potential reasons for solenoid valves to
malfunction, they are often thought to be complex, trouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originate outside the valves themselves, while others
are caused by misapplication or improper installation.

Troubleshooting should begin with a check of the voltage and
pressure input. The problem may be caused by an inoperative
control relay or a fluctuating pressure regulator. If voltage and
pressure check out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

« Low or no voltage

* Burned-out solenoid

« Pressure higher than the valve’s rating

* Foreign matter in the valve

* Binding core or damaged core tube

To operate properly, a solenoid valve core must move within the
core tube and contact the plugnut when the coil is energized. You
should hear a sharp metallic click at energization. Absence of the
click usually indicates an electrical problem. For most valves,
voltage applied to the coil must be at least 85% of the nameplate
voltage rating.

If the valve coil is receiving the proper voltage, absence of a click
may mean that the line pressure is higher than the valve’s rating.
Check that next.

If line pressure is OK, foreign matter may be preventing the core
from moving in the core tube. Core movement can also be
restricted if the top of the core has been peened over by millions
of operations, if the disc is swollen or cut, or if the core itself has
been damaged.

A pilot-operated valve might fail to operate when energized even
though a click has been heard. A no-flow condition may be caused
by:

» Insufficient pressure drop across the valve

* Ruptured diaphragm or damaged piston ring

* Plugged or restricted pilot orifice

Both pilot-operated and direct-acting valves can fail to operate
when de-energized because of:

» Faulty control circuit

* Scale or other foreign matter in the valve

* Binding core or damaged core tube
* Broken spring

Pilot-operated valves may also malfunction when de-energized
due to:

* Plugged bleed orifice

» Damaged pilot seat or disc

* Damaged diaphragm or piston

* Insufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be caused by:
* Low voltage
« Faulty relay or improper electrical control signal
* Loose solenoid parts
» Foreign matter on core or plugnut face
* Worn core or plugnut face
* Damaged spring
* Excessive system pressure

When troubleshooting 4 way valves controlling cylinders, it is
important to follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operation.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
* Misalignment between the piston rod and connected load
* Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
* Foreign matter in the speed controls
» System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.



-

ASCO offers rebuild kits which contain all components
needed to make a valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
*» Misalignment between the piston rod and connected load
» Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
-« Foreign matter in the speed controls
* System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Problem

Possible Cause

Probable Solution

Valve will not operate
when valve circuit is
energized (direct-
acting vaive)

Low voltage or no voltage to solenoid coil

Check voltage at coil; for most valves, voltage should be at ieast 85 percent
on nameplate rating.

Burned out coit

See “"Coill Failure” below.

Excessive foreign matter jamming core
in core tube

Clean vaive; install strainer close to vaive inlet

Binding core or damaged core fube

Replace parts.

Excessive fiuid pressure

Reduced pressure to valve nameplate pressure rating or install
suitable vaive.

Valve will not operate
when valve circuit is
energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Low pressure drop across vaive

Valve might be oversized; replace valve with one having a smaller orifice.
Increase pressure, if possible.

Ruptured diaphragm or piston ring

Replace damaged parts.

Plugged or restricted pilot orifice

Clean valve and pilot orifice.

Vaive will not close or
shiff when valve circuit
is de-energized (direct-
acting vaive)

Coil not de-energized

Check electrical control circuit.

Excessive foreign matter jomming core in
core tube

Clean valve; install strainer close to valve inlet.

Damaged disc or seat causing internal
leakage

Binding core or damaged core tube

Replace with new parts,

Damaged spring

Replace with new spring. Never elongate or shorten spring.

Valve will not ciose or
shift when valve circuit
is de-energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Plugged bleed orifice

Clean orifice,

Damaged piiot seat or pilot disc

Damaged diaphragm or piston

Replace with new parts.

Damaged pilot spring

Replace with new spring. Never elongate or shorten spring.

Insufficient pressure drop across the valve

Vaive might be oversized; replace valve with one having a smalier orifice.
Increase pressure, if possible.

Wire drawing

Dirt or foreign matter is lodged on seat

Replace valve body or install new valve; install suitable strainer close fo
inlet of valve,

Coi failure *

Overvoliage

Check voltage at coil; voltage must conform to namepiate rating.

Damaged core or core fube causing inrush

current 1o be drawn continuously

Excessive foreign matter jamming core in core
tube and causing inrush current to be drawn

continuously

Check for damaged core and core tube, or damaged spring. Check for
scale or foreign matter on the core or inside the core tube. Clean
thoroughly and replace any damaged parts.

Excessive fluid pressure causing inrush
current to be drawn confinuously

Reduce pressure or install suitable valve.

Excessive ambient or fluid temperature

Class A coils are limited to ambient temperatures of 77° F. For temperature
up o 167° F, use Class F coils; for temperatures up 10 212° F, use Class H.

Missing solenoid parts

Install missing solencid housing and other metat parts or properly install
incorrectly assembled metal parts. The housing and other metal parts form
part of the magnetic circuit and are required to provide the impedance
needed to limit current draw.

Moisture inside solenoid enclosure

Waterproof the entrance conduit to prevent entry of moisture. If valve is
mounted oufdoors, check to see that enclosure is weatherproof and that
gaskets are in good condition; use appropriate seatant where required. If
general-purpose enclosure is used in a damp or humid atmosphere, use
watertight, molded coils -

* In Red-Hat Il Explosionproof solenoids, a binding core, high-input voltage, or excessive ambient or fluid temperature may cause the solenoid’s non-resettable
thermal fuse to open. If this occurs, the solenoid must be replaced.
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HOW TO SELECT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

ASCO Red-Hat and Red Hat [I® solenoid valves for the control
of fluids are available in thousands of varieties, each designed to
meet specific requirements. Many features are readily apparent
and easily understandable; others are more complex and require
special knowledge to select the best valve for your control
application.

For example, selecting a valve too large for the application will
usually involve needless initial cost; selecting a valve too small
will usually lead to poor fluid control for the application.

Valves fall into four basic construction groups:

Two way Valves — have one inlet and one outlet pipe connection
and are available for normally closed and normally open
operations. Normally closed valves are closed when the valve is
de-energized and open when the proper voltage is applied to the
coil. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two orifices
which are alternately open or closed. These valves are available
normally closed, normally open, or with universal construction
which can be used as normally closed or normally open. Three
way valves are generally used as pilots for larger control valves,
to actuate single-acting cylinders, or to divert the flow of fluids.

Four way Valves — usually have four pipe connections: one for
pressure, one for exhaust, and two to operate double-acting
cylinders. They are also used to pilot larger control valves.

Manual Reset Valves — must be opened or closed manually, then
revert to their original position when, depending on the con-
struction, they are energized or de-energized. They are used to
prevent inadvertent startup of critical systems.

After determining the basic valve type, consideration must be
given to pipe size; orifice size, flow rate, pressure rating, medium
to be controlled, ambient and fluid temperatures, voltage, type of
solenoid enclosure, cycling rate and required life rating.

Although the relative importance of each factor is determined by
the application itself, valve size is usually the most important.

Valve Sizing
Valve configuration and orifice size, as well as the viscosity,
specific gravity and temperature of the controlled medium have
the greatest influence on determining proper valve size.

All variables affecting the selection have been reduced to a single
parameter known as the flow coefficient (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in its product catalogue. This makes it easier to
select the proper valve to meet your particular flow requirements.

Pressure Ratings
Pressure rating is directly related to orifice size. For direct acting
values which operate from zero to maximum pressure, the
pressure rating decreases as orifice size increases.

Large valves, and those rated for high pressures, are offered in

@ ASCO’s new generation of solenoid valves, Red-Hat |I,
features one-piece epoxy encapsulated solenoids.

pilot-operated versions in which fluid line pressure operates the
valve. These valves have a pilot and bleed orifice, and are usually
of the diaphragm or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the inlet and exhaust ports.

The minimum and maximum pressure ratings for these valves are
listed in the ASCO catalogue and are shown on the valve
nameplate. Special care must be taken not to excessively oversize
an internally piloted valve. Pressure drop or flow through the
valve may be insufficient to lift the piston or diaphragm off the
orifice, resulting in little or no flow.

In some designs, heavy-duty solenoid coils are used to increase
the pressure rating for a given orifice size.

Pressure ratings should be as close as practicable to system
pressure.

A valve will not open against pressure significantly higher than
the valve’s rating. The solenoid’s magnetic circuit will not be
completed, causing the coil to draw excessive current and burn
out.

Conversely, if the system pressure is significantly lower than the
valve’s rating, the high impact of the solenoid core against the
plug nut will cause excessive wear and reduced life.

For best results, select a valve with a pressure rating which is only
slightly greater than system pressure.

Medium Compatibility
Valve materials and constructions are compatible with a wide
variety of media: air, water, oil, steam, and corrosive and non-
corrosive gases and liquids. It is essential that the valve you select
be compatible with your controlled medium.

ASCO valve bodies and internal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
elastomers. The ASCO catalogue specifies media compatibility
for each valve.

Solenoid Coil Insulation
A coil’s worst enemy is heat. Prolonged periods at excessive tem-
peratures lead to thermal degradation of coil insulation. This heat
may come from high-temperature fluids passing through the
valve, from the electrical energy spent in the coil, or simply from
the air around it. The temperature which results from all these
sources will determine the required coil insulation class.

Nominal maximum permissible ambient temperatures are based
on test conditions used by Underwriter’s Laboratories, Inc. to
determine safe coil insulation temperatures. Tests are conducted
with coils continuously energized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat II valves are resistant to thermal degradation; they
dissipate heat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Standard voltage ratings are 6, 12, 24, 120, 240, and 480 volts AC,
and 6, 12, 24, 120 and 240 volts DC.

Red-Hat and Red-Hat II valves operate satisfactorily on voltage
reductions as much as 10 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

Coil Operating Voltage

Power Consumption
Power consumption can be determined from the ratings shown for
each valve series shown in the ASCO catalogue. For AC valves,
the watts, volt-ampere “inrush” (the high, momentary surge
occurring at coil energization) and volt-ampere “holding” (the
continuous draw following inrush) are given.

The current rating for inrush and holding may be determined by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criteria
1 Indoor General purpose; normal atmospheric conditions
2 Indoor Drip-proof,
3 Outdoor Dust-tight, rainproof, and sleet (ice) resistant.
3S Outdoor Dust-tight, rainproof, and sleet (ice) proof.
4 Indoor Watertight and dust-tight.
ax Indoor Watertight, dust-tight, and corrosion resistant.
6 indoor/Cutdoor Submersible, watertight, dust-tight, and sleet (ice) resistant.
7 Indoor Hazardous locations. Suffix to type (Class | and Group A, B, C or D) complete designation
from definitions in National Electrical Code.
9 Indoor Hazardous locations, combustible dust. Class | and Group E, F or G suffixes from National
Electrical Code.
FINAL TEMP. (°C.) FINAL TEMP. (°C.)
200 CLASS “H” LIMIT 200 CLASS “H” LIMIT
(356°F.) 180 (356°F) 180
160 CLASS “F" LIMIT 160 CLASS “F” LIMIT
(314°F) 155 CL;B\SS (314°F) 185
140 LIMIT 140
(266°F) 130 @eery ] 38
(220°F) 104 (220°F) 104
100 100
80 80 TEMPERATURE RISE FROM POWER INPUT
11
0 o |
@0 TEMPERATURE RISE FROM POWER INPUT ©
77°F) 25 1 11 7y 25 AMBIENT AMBIENT
21l AMB. AMBIENT AMBIENT 2
COIL CLASS B FT FB FF HT HB HP COIL CLASS FT B FF HY HB HP
TYPICAL| MXX @ 105 16.7 @ 105 16.7 205 TYPICAL| M6 6.1 9.1® @ 61® 9.1® @
AC AC
WATT WATT
RATING | M-12 @ 15.4 20 ©) 154 20 28 RATING | MXX 101 171 @ 10.1 171 @

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings fo
achieve higher temperature capabilities.
The information contalned in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

® As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coll rise ~ fluid temperature is not.

@ Only available in limited watt ratings. Consult ASCO when required.

® Only available in M-5 and MUXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximurri listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountered

INDUSTRIAL TEMPERATURE LIMITATIONS®
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typical watt ratings given show the relationship between different
classes of coil insulation and the watt ratings to
achieve higher femperature capabilities.
The information contained in these tables applies only to
non-explosionproof constructions.®

@ Excess margin for
higher fluid or
ambient temperature

@ As measured by the “Resistance Method”

@ Ambient temperatures are directly additive to coil rise ~ fluid temperature is not.

@ Only available in imited watt ratings. Consult ASCO when required.

@ Only available in M-5 and MLXX solenoid sizes.

® Because of explosionproof codes and surface temperature limitations, the
maximum listed ambients for specific valves should not be exceeded. Consult
factory concerning explosionproof applications where higher than listed ambients
are encountersd.




dividing the volt-ampere rating by the voltage:

Inrush = volt-amp inrush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush current. The amp rating can be
determined by dividing the voltage into the DC watt rating:

Amps = watts (DC)
voltage

Solenoid Enclosures
ASCO Red-Hat II solenoid enclosures have one-piece molded
epoxy construction with an integral 1/2” N.P.T. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat solenoid valves have an enclosure which is
separate from the coil. The enclosure should be kept in place at all
times because, with many types, it provides part of the magnetic
circuit. Removal of the enclosure can reduce solenoid efficiency
and expose the mechanism to damage.

For optional electrical features such as junction boxes, spade and
screw terminal coils, and DIN-type connections, consult ASCO
catalogue.

Cycling Rate and Estimated Life

When controlling unlubricated air or dry, inert gas, special con-
struction is usually required to provide long valve life. Selecting
the solenoid valve to last as long as the rest of the system or
equipment allows the valve to be serviced during normal
maintenance downtime. Because foreign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close as possible to the valve inlet.

A strainer or filter should always be installed as close
as possible to the inlet of a solenoid valve.

Pipe joint compound or Teflon tape should be used on
all male fittings, but shouid not be placed on the first
two threads or on female fittings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Proper installation and maintenance procedures go a long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Nameplate data - voltage, pressure, etc. - should be checked to
ensure compatibility with system conditions. Check, too, that the
type of solenoid enclosure is compatible with your operating
environment.

Some Red-Hat and Red-Hat Il valves are designed to operate in
any mounting position, while others must be oriented in a certain
way to operate properly. Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
position to reduce the possibility of foreign matter accumulating
in the core tube area. The first line of defense against this
occurrence, however, is the installation of a filter or strainer as
close as possible to the valve inlet.

Installation Practices
Teflon tape or pipe joint compound should be used, but only on
male pipe threads. To prevent foreign matter from entering the
valve, do not apply either sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve to its piping. Use
a pipe wrench to turn the pipe into the valve, and a second wrench
on the flat of the valve body. To prevent distortion of the valve
body, apply the second wrench to the side of the valve into which
the pipe is being inserted.

Because the Teflon tape or pipe joint compound reduces friction
and makes turning casy, there is a iendency to over torque when
installing valves. This poses potential damage to the valve body,
especially aluminum or die-cast body valves.

Inlet and outlet piping must be properly supported to prevent
strain on the valve body.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the solenoid leads cannot be pulled from the
coil. If you are not using flexible conduit for transition into the
valve, the supply conduit must be properly supported to prevent
stress on the solenoid assembly.

A considerable amount of foreign matter can collect in a system,



especially during new construction. So, always flush the system
thoroughly before releasing it for normal operation. Clean the
strainers and filters after the line pressure and electric power have
been shut off, but be sure to open the strainer service cap slowly
to release trapped pressure. A second flush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normal
preventive maintenance program, along with cleaning and
inspection of the valve. If the valve is not operating properly, and
corrective steps are required, confirm that the problem is in the
valve and not caused by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, corrosion
from pipes and process vessels, mineral deposits and other solids,
is a major cause of solenoid valve failure. If valve disassembly is
required, always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

Two wrenches shouia be used when removing or
installing a solenoid «Jlve. Stress on the valve body can
be prevented by placing the wrench on the same side
of the valve as the pipe that is being screwed out of or
info the valve.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

Before disassembling the valve, it’s always best to have on hand
those parts subject to wear which are most likely to require
replacement. ASCO offers rebuild kits containing all the internal
parts needed to restore the valve to its like- new condition.

Except on very old valves, you’ll find the rebuild kit number listed
on the valve nameplate. These kits include comprehensive in-
structions and an exploded view of the valve. On all valves, but
especially Red-Hat II, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid to the
valve.

Maintenance Tips
Direct-Acting Valves ~
Always turn off electrical and fluid supplies before disassembling
a valve, and loosen the solenoid base slowly to release any-trapped
pressure. Remove internal parts and wipe them clean with a lint-
free cloth. Examine the valve body for foreign material and

-_—

After electric power and fluid line pressure have been
shut off, the first step in valve disassembly is fo remove
the solenoid mechanism.

e

The solenoid core must move freely in the core tube and
should be free from signs of binding and excessive wear.



deposits. Be especially careful not to scratch the valve seat or disc
during cleaning.

The movable core and core tube should be examined for signs of
binding and wear. If present, all internal parts should be replaced.
If there is excessive wear to the valve body (e.g. wire drawing of
the seat), the valve should be replaced.

The disc at the end of the movable core or piston should be
checked for signs of excessive impacting. If deep impressions
are noted, and the system involves liquids, a water hammer
condition may exist. To protect the pipes and equipment in the
system, install a water hammer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

After reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly.

Pilot-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acting valves. However, pilot operated valves also have a
diaphragm or piston with bleed holes which must be cleaned. The
piston should move freely in its cylinder and the piston rings
should rotate freely in the groove.

-

HOW TO TROUBLESHOOT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Because there are so many potential reasons for solenoid valves to
malfunction, they are often thought to be complex, trouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originate outside the valves themselves, while others
are caused by misapplication or improper installation.

Troubleshooting should begin with a check of the voltage and
pressure input. The problem may be caused by an inoperative
control relay or a fluctuating pressure regulator. If voltage and
pressure check out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

« Low or no voltage

* Burned-out solenoid

« Pressure higher than the valve’s rating

* Foreign matter in the valve

* Binding core or damaged core tube

To operate properly, a solenoid valve core must move within the
core tube and contact the plugnut when the coil is energized. You
should hear a sharp metallic click at energization. Absence of the
click usually indicates an electrical problem. For most valves,
voltage applied to the coil must be at least 85% of the nameplate
voltage rating.

If the valve coil is receiving the proper voltage, absence of a click
may mean that the line pressure is higher than the valve’s rating.
Check that next.

If line pressure is OK, foreign matter may be preventing the core
from moving in the core tube. Core movement can also be
restricted if the top of the core has been peened over by millions
of operations, if the disc is swollen or cut, or if the core itself has
been damaged.

A pilot-operated valve might fail to operate when energized even
though a click has been heard. A no-flow condition may be caused
by:

» Insufficient pressure drop across the valve

* Ruptured diaphragm or damaged piston ring

* Plugged or restricted pilot orifice

Both pilot-operated and direct-acting valves can fail to operate
when de-energized because of:

» Faulty control circuit

* Scale or other foreign matter in the valve

* Binding core or damaged core tube
* Broken spring

Pilot-operated valves may also malfunction when de-energized
due to:

* Plugged bleed orifice

» Damaged pilot seat or disc

* Damaged diaphragm or piston

* Insufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be caused by:
* Low voltage
« Faulty relay or improper electrical control signal
* Loose solenoid parts
» Foreign matter on core or plugnut face
* Worn core or plugnut face
* Damaged spring
* Excessive system pressure

When troubleshooting 4 way valves controlling cylinders, it is
important to follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operation.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
* Misalignment between the piston rod and connected load
* Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
* Foreign matter in the speed controls
» System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.



-

ASCO offers rebuild kits which contain all components
needed to make a valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
*» Misalignment between the piston rod and connected load
» Lack of lubrication
* Worn and leaking piston cups which allow fluid to exhaust
through the valve
-« Foreign matter in the speed controls
* System overloading, low line pressure, or undersized hoses
or fittings.

If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Problem

Possible Cause

Probable Solution

Valve will not operate
when valve circuit is
energized (direct-
acting vaive)

Low voltage or no voltage to solenoid coil

Check voltage at coil; for most valves, voltage should be at ieast 85 percent
on nameplate rating.

Burned out coit

See “"Coill Failure” below.

Excessive foreign matter jamming core
in core tube

Clean vaive; install strainer close to vaive inlet

Binding core or damaged core fube

Replace parts.

Excessive fiuid pressure

Reduced pressure to valve nameplate pressure rating or install
suitable vaive.

Valve will not operate
when valve circuit is
energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Low pressure drop across vaive

Valve might be oversized; replace valve with one having a smaller orifice.
Increase pressure, if possible.

Ruptured diaphragm or piston ring

Replace damaged parts.

Plugged or restricted pilot orifice

Clean valve and pilot orifice.

Vaive will not close or
shiff when valve circuit
is de-energized (direct-
acting vaive)

Coil not de-energized

Check electrical control circuit.

Excessive foreign matter jomming core in
core tube

Clean valve; install strainer close to valve inlet.

Damaged disc or seat causing internal
leakage

Binding core or damaged core tube

Replace with new parts,

Damaged spring

Replace with new spring. Never elongate or shorten spring.

Valve will not ciose or
shift when valve circuit
is de-energized (pilot-
operated valve)

Same causes and solutions as for direct-
acting valve, plus:

Plugged bleed orifice

Clean orifice,

Damaged piiot seat or pilot disc

Damaged diaphragm or piston

Replace with new parts.

Damaged pilot spring

Replace with new spring. Never elongate or shorten spring.

Insufficient pressure drop across the valve

Vaive might be oversized; replace valve with one having a smalier orifice.
Increase pressure, if possible.

Wire drawing

Dirt or foreign matter is lodged on seat

Replace valve body or install new valve; install suitable strainer close fo
inlet of valve,

Coi failure *

Overvoliage

Check voltage at coil; voltage must conform to namepiate rating.

Damaged core or core fube causing inrush

current 1o be drawn continuously

Excessive foreign matter jamming core in core
tube and causing inrush current to be drawn

continuously

Check for damaged core and core tube, or damaged spring. Check for
scale or foreign matter on the core or inside the core tube. Clean
thoroughly and replace any damaged parts.

Excessive fluid pressure causing inrush
current to be drawn confinuously

Reduce pressure or install suitable valve.

Excessive ambient or fluid temperature

Class A coils are limited to ambient temperatures of 77° F. For temperature
up o 167° F, use Class F coils; for temperatures up 10 212° F, use Class H.

Missing solenoid parts

Install missing solencid housing and other metat parts or properly install
incorrectly assembled metal parts. The housing and other metal parts form
part of the magnetic circuit and are required to provide the impedance
needed to limit current draw.

Moisture inside solenoid enclosure

Waterproof the entrance conduit to prevent entry of moisture. If valve is
mounted oufdoors, check to see that enclosure is weatherproof and that
gaskets are in good condition; use appropriate seatant where required. If
general-purpose enclosure is used in a damp or humid atmosphere, use
watertight, molded coils -

* In Red-Hat Il Explosionproof solenoids, a binding core, high-input voltage, or excessive ambient or fluid temperature may cause the solenoid’s non-resettable
thermal fuse to open. If this occurs, the solenoid must be replaced.

7
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Hazardous Areas

Adjustable Pressure Switch

®

CustomControlSensors 6900G*E* - Diaphragm Sensor

DESCRIPTION

e Highly reliable devices utilizing the
CCS Dual-Snap® Belleville disc spring
principle pioneered by CCS’ engineers.

- Engineering based on aerospace technology.

* Rigid, compact and internally adjustable for
convenient field set point adjustment.

* Repeatable and stable set points.

* Vibration and shock resistant.

e High cycle life.

* High over-pressure capability.

(System and Proof)

.+ Certified explosion proof hermetically sealed
electrical assembly for environmental
protection.

e Various options for wetted materials and
electrical ratings to meet a wide range of
application requirements and media
compatibility.

SHIPPING WEIGHT: APPROXIMATELY 25 OUNCES (708 GRAMS)

SERIES:
6900GE*
6900GZE*

ADJUSTABLE

SET POINT RANGE:
1 to 3400 PSIG
0.07 to 234 bar
6.89 to 23400 kPa

OPERATING TEMPERATURE:

Temperature limits change with O-ring selection.
-40° to 186°F
-40° to 86°C
STANDARD FEATURES:
CE Mark
CECE
CRN
Dual Seal: ANSI/ISA-12.27.01
NACE MR0175 / 1SO 15156
NEMA: 4, 7, 9,13 / IP66
U.L. / CSA Listed
Hermetically Sealed Electrical Assembly
316 SST Electrical Assembly

INSTALLATION DRAWING DESIGN PRINCIPLES

57 HEX 6900GZE**-7066, FLUSH
(22,1 mm) MOUNT CONFIGURATION
SHOWN BELOW

18" (457 mm) 18 AWG
FREE LEADS

ELECTRICAL

CONNECTION
! 1/2-14 NPT j
5.70 MAX \ | — ADJUSTMENT WHEEL \
(144,3 mm) 6.73 MAX =5
7 > | a\ (2) MOUNTING HOLES e | e ' I
1.34 210 (5,3 mm) T
(340mm) FTY DIAMETER
‘ 1.125 (28,6 mm)
1.50
(38,1 mm)
1.25 HEX :
1.75 MAX (31,8 mm) PRESSURE PORT 1.375 HEX
. ‘ 1112 NPT /BT 34,9 mm
(44.5 mm) N~ 1-11-1/2 NPT ( )
i DIAPHRAGM
PRESSURE
| PORT IS FLUSH
.75 (19,0 mm) 1214 NPT WITHTHIS
SURFACE

18" FREE LEADS 18 AWG

————— ELECTRICAL CONNECTION

HERMETICALLY SEALED

[ ]
___—  ELECTRICAL ASSEMBLY

. ——— SWITCHING ELEMENT(S)

WEATHERPROOF
ENCLOSURE

"DUAL SNAP" BELLEVILLE
SENSING SPRING

NOTCHED ADJUSTMENT
WHEEL

\ DIAPHRAGM, O-RING

PRESSURE SEAL
PRESSURE PORT

SERIES 6900GE

FIELD SETTING: Loosen access cover. Adjust adjustment screw using screwdriver slot as illustrated, then attach to a variable pressure source with a
suitable gage, and check that the circuit continuity operates at the pressures desired. Clockwise to increase settings. Counterclockwise to decrease setting.

NOTE: DO NOT USE ELECTRICAL HEX FOR TORQUING.

DUAL-SNAP® cesdualsnap.com [,

Models: 6900G*E*, Page 1 of 2
Form 830G, 10.22.13




CustomControlSensors

®

Hazardous Areas

Adjustable Pressure Switch

6900G*E* - Diaphragm Sensor

OPERATING AND ORDERING DATA

WETTED PARTS: 1/4"-18 NPT ALUMINUM PRESSURE PORT,
POLYIMIDE DIAPHRAGM, BUNA N O-RING
SERIES ADJUSTABLE SET POINT RANGE
6900GE* APPROX. SYSTEM PROOF
PR”\IégFS{E'I:?ﬁ(S;IG ngscgggg'gg | DEADBAND | PRESSURE | PRESSURE
e (BAR) PSI (BAR) | PSIG (BAR) | PSIG (BAR)
6900GE*12 3-20 (0.21-1.4) 1-18 (0.07-1.2) 2(0.14)
6900GE*14 6-75 (0.41-5.1) 2-71 (0.14-4.9) 4(0.28) 500 (34.5) 750 (51.7)
6900GE*16 12-150 (0.8-10.3) 4-142 (0.28-9.8) 8 (0.6)
6900GE*18 30-375 (2.0-25.9) 10-355 (0.7-24.4) 20 (1.4) 1500 (103) 2000 (138)
6900GE*20 300-1000 (20.7-69) |  250-950 (17.2-66) 50 (3.5) 2000 (138) 3000 (207)
6900GE*22 700-2200 (48.3-152) | 600-2100 (41.4-145) 100 (6.9) 3000 (207) 4500 (310)
6900GE*24 1800-3400 (124-234) | 1580-3180 (109-219) | _ 220 (15.2) 5000 (345) 7500 (517)
WETTED PARTS: 1/2"-14 NPT 316 STAINLESS STEEL
SERIES PRESSURE PORT & DIAPHRAGM, VITON O-RING
6900GZE* ADJUSTABLE SET POINT RANGE APPROX. SYSTEM PROOF
Pé’\éggﬁég’;g . nggggé\g'y; o | DEADBAND | PRESSURE | PRESSURE
(BAR) (BAR) PSI(BAR) | PSIG (BAR) | PSIG (BAR)
6900GZE*12 3-20 (0.21-1.4) 1-18 (0.07-1.2) 2(0.14)
6900GZE*14 9-75 (0.6-5.1) 3-69 (0.21-4.8) 6 (0.41) 500 (34.5) 750 (51.7)
6900GZE*16 18-150 (1.2-10.3) 6-138 (0.41-9.5) 12 (0.8)
6900GZE*18 45-375 (3.1-25.9) 15-345 (1.0-23.8) 30 (2.0) 1500 (103) 2000 (138)
6900GZE*20 300-1000 (20.7-69) 225-925 (15.5-64) 75 (5.1) 2000 (138) 3000 (207)
6900GZE*22 700-2200 (48.3-152) | 520-2020 (35.9-139) | 180 (12.4) 3000 (207) 4500 (310)
6900GZE*24 1800-3400 (124-234) | 1520-3120 (105-215) 280 (19.3) 5000 (345) 7500 (517)
SERIES WETTED PARTS: 1" 316 STAINLESS STEEL PRESSURE PORT & WELDED DIAPHRAGM
6900GZE*-7066 ADJUSTABLE SET POINT RANGE APPROX. SYSTEM PROOF
FLUSH MOUNT Pé“éggﬁgﬁ'ggl G ngggggg'yg o | DEADBAND | PRESSURE | PRESSURE
BAR) (BAR) PSI (BAR) | PSIG (BAR) | PSIG (BAR)
6900GZE*12-7066 3-15 (0.21-1.0) 1-13 (0.07-0.9) 2(0.14)
6900GZE*14-7066 12-75 (0.83-5.1) 6-69 (0.41-4.8) 6 (0.41) 500 (34.5) 750 (52)
6900GZE*16-7066 | 18-150 (1.2-10.3) 6-138 (0.41-9.5) 12 (0.8)
6900GZE*18-7066 | _ 45-375 (3.1-25.9) 15-345 (1.0-23.8) 30 (2.0) 1500 (103) 2000 (138)
6900GZE*20-7066 | 300-1000 (20.7-69) 225-925 (15.5-64) 75 (5.1) 2000 (138) 3000 (207)
6900GZE*22-7066 | 700-2200 (48.3-152) | 520-2020 (35.9-139) | 180 (12.4) 3000 (207) 4500 (310)

HOW TO ORDER

Follow these steps to
build your part number:

1. Specify the series based
on your required set
point, range, dead band,
system pressure and
proof pressure.

2. Add desired options
model code letter.

3. Add the applicable
standard suffix number.

(Ex: 6900GCE12-7044)

PRESSURE
CONVERSION

1 BAR =14.5 PSI
1 kPa = 0.145 PSI

OPTIONS MODEL

CODES

A: Viton® O-Ring

(STD on GZE models)

316 Stainless Steel

Welded Capsule

F: Ethylene Propylene
O-Ring

: DPDT Electrical
ATEX / GOST
Certified Electrical

Assembly

(Consult CCS Sales
Department for GOST
options and requirements.)

C:

<=

OPTIONAL STANDARD
MODIFIED SUFFIXES

7008:
7042:
7044:
7045:

Gold Contacts

Stainless Steel Body

Monel Port and Diaphragm
Hastelloy C-276

Port and Diaphragm

2 Meter Free Leads

18 inch Teflon Free Leads
(Low Temp Wire)

M20 Explosion Proof Electrical
Conduit Connection

316 SST Port, Piston & Body,
E.N.P. Front cover & Locks.
1/4-18 NPT Female Pressure
port.

316 SST Port, Piston & Body,
E.N.P. Front cover & Locks.
1/4-18 NPT Female Pressure
port. 2 Meter Free Leads.
1/4" -18 NPT Female 316
Stainless Steel Pressure Port
1/2" -14 NPT Male 316
Stainless Steel Pressure Port

7054
7076:

7081:
7082:

7085:

7088:
7089:
Note: Additional modified standard

suffixes are available, consult CCS sales
department or CCS Representative.

ELECTRICAL ENCLOSURE CERTIFICATIONS

* ¢-UL, U.L./CSA Explosion Proof: Div. 1, 2 hermetically sealed electrical assembly P/N 46-
1058 (46-1061 for M model option), listed by both Underwriter’s Laboratories, Inc. (File No.
E32961) and Canadian Standard Association (CSA) Testing Laboratories (File No. LR22921)
for hazardous locations, Class 1, Groups A, B, C, and D; Class 2 Groups E, F, and G.

* ATEX certified for potentially explosive atmospheres electrical assembly series
46-XXXXXXX, Models 6***** Ex d IIC T6, Directive 94/9/EC Sira 0BATEX1046X. (Option Y)
* |ECEX - SIRA certified, SIR 10,0193X (Option Y)

ELECTRICAL CHARACTERISTICS

RATING OF SWITCH ELEMENT

AMPERES
VOLTS SPDT DPDT "M"
Res. Res.
125AC - 50/60 Hz 11 11
250 AC - 50/60 Hz 11 11
30DC 5 5
125 DC .5 .5
*125 AC 50/60 Hz 1 max 1 max
*30 DC 1 max 1 max
*Gold Contacts -7008 Suffix

SPDT-STANDARD
COLOR OF LEADS

RED N/C—O—’

BROWN C

BLUE N/O—Q—I
GREEN 4{ I

SCHEMATIC AND WIRING CODE

P COLOR OF LEADS

DPDT-"M"
RED N/C1

; LPH
BROWN C1
BLUE N/O1 —0—1

BLACK N/C2
YELLOW C2

PURPLE N/OZw—f
GREEN 4“‘“
CERTIFICATIONS

Consult CCS website for complete
certification and approval listing.

DUAL-SNAP*

ccsdualsnap.com

Models: 6900G*E*, Page 2 of 2
Form 830G, 10.22.13
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CustomControlSensors

Hazardous Areas

Adjustable Temperature Switch

6900TE* - Probe

DESCRIPTION

] MODEL 6900TE
TEMPERATURE swrg):n
PROOF 400°F
INCR.ADJ.RANGE 1851315°F F)
(85

Highly reliable devices utilizing the

CCS Dual-Snap® Belleville disc spring
principle pioneered by CCS’ engineers.
Engineering based on aerospace technology.
Rigid, compact and internally adjustable for
convenient field set point adjustment.
Repeatable and stable set points.

Vibration and shock resistant.

High cycle life.

High over-temperature capability.

(System and Proof)

Certified explosion proof hermetically sealed
electrical assembly for environmental
protection.

Various options for electrical ratings to meet a
wide range of application requirements.

SHIPPING WEIGHT: APPROXIMATELY 21 OUNCES (595 GRAMS)

SERIES:
6900TE*

ADJUSTABLE
SET POINT RANGE:
TEMPERATURE:
0° to 405°F
-18° to 207°C

OPERATING TEMPERATURE:
-40° to 186°F
-40° to 86°C

STANDARD FEATURES:
Hermetically Sealed Electrical Assembly
316 SST Electrical Assembly

CE Mark

NACE MR0175:2003

NEMA: 4, 7, 9,13 / IP66

U.L./ CSA Listed

INSTALLATION DRAWING
i

DESIGN PRINCIPLES

, \18 AWG
; ELECTRICAL CONNECTION

HERMETICALLY SEALED
ELECTRICAL ASSEMBLY

" SWITCHING ELEMENT(S)

(147,3 / 139,7 mm)

|

T ) @

1.75 MAX (-2827 1HEX)

44,5 mm ,imm
( | ) 0P

18" (457 mm) 18 AWG
75 / FREE LEADS
(19,0 mm)
B ELECTRICAL CONNECTION
= 1/2-14 NPT
ADJUSTMENT WHEEL
5.68 MAX
(144.3 mm) (_an% / (2) MOUNTING HOLES
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SERIES 6900TE

FIELD SETTING: Loosen access cover. Adjust adjustment screw using screwdriver slot as illustrated, then attach to a variable pressure source with a
suitable gage, and check that the circuit continuity operates at the pressures desired. Clockwise to increase settings. Counterclockwise to decrease setting.

NOTE: DO NOT USE ELECTRICAL HEX FOR TORQUING.
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Hazardous Areas
Adjustable Temperature Switch

®
CustomControlSensors 6900TE* - Probe
OPERATING AND ORDERING DATA
WETTED PARTS: 300 STAINLESS STEEL TEMPERATURE PROBE HOW TO ORDER
APPROXIMATE Follow these steps to
ggEo'?);[E; ADJUSTABLE SET POINT RANGE EAD BAND MAXIMUM build your part number:
INCREASING DECREASING AT BOTTOM AT TOP OF TEMF;EQ,EEURE 1. Specify the series
TEMPERATURE TEMPERATURE OF RANGE RANGE DEGREES F " based on your required
DEGREES F DEGREES F DEGREES F DEGREES F (DEGREES C) t point dead
(DEGREES C) (DEGREES C) (DEGREES C) | (DEGREES C) Egngog]yé{:rr:]gr?Feszi o
. +20° to +120° +0° to +113° 20° 5° +200° and proof pressure.
B900TEMZ | (70 10 +497) (-18° to +45°) (11°) (@°) (+937) | 2 Add desired options
3. Add the applicable
6900TE*14 +80° to +205° +60° to +198° 20° 5° +300° standard suffix number.
(+27° to +96°) (+16° to +92°) (11°) (4°) (+149°)
(Ex: 6900TEM16-7042
. +185° to +315° +165° to +308° 20° 5° +400°
G900TE™6 | (,g5e 10 +157°) |  (+74° to +153°) (11°) (4°) (+204°)
TEMPERATURE
6900TE*1g | +280° to +405° +260° to +398° 20° 5° +500° CONVERSION
(+138° to +207°) | (+127° to +203°) (11°) (4°) (+260°)
32DegF=0DegC
EXTERNAL PROBE PRESSURE:
System Pressure: 1250 PSIG (86 bar) Proof Pressure: 1500 PSIG (103 bar)
OPTIONAL STANDARD THERMOWELLS

MODIFIED SUFFIXES

7008:
7042:
7054:
7076:

7081:

Gold Contacts

Stainless Steel Body

2 Meter Free Leads

18 inch Teflon Free Leads
(Low Temp Wire)

M20 Explosion Proof Electrical
Conduit Connection

OPTIONS MODEL
CODES

M: DPDT Electrical

Y: ATEX/ GOST Certified
Electrical Assembly
(Consult CCS Sales
Department for GOST
options and requirements.)

Order as separate line items. See accessory
page for detailed information.

113-34-2: 1” 316 SST 7.5” “U” Dim.
113-35-2: 3/4” 316 SST 7.5” “U” Dim.

CERTIFICATIONS

Consult CCS website for complete certification and approval listing.

ELECTRICAL ENCLOSURE CERTIFICATIONS

* ¢c-UL, U.L./CSA Explosion Proof: Div. 1, 2 hermetically sealed electrical assembly P/N
46-1058 (46-1061 for M model option), listed by both Underwriter’s Laboratories, Inc.
(File No. E32961) and Canadian Standard Association (CSA) Testing Laboratories (File
No. LR22921) for hazardous locations, Class 1, Groups A, B, C, and D; Class 2 Groups
E, F, and G.

* ATEX certified for potentially explosive atmospheres electrical assembly series
46-XXXXXXX, Models 6***** Ex d IIC T6, Directive 94/9/EC Sira #08ATEX1046X.
(Option Y)

* |IECEXx - SIRA certified, SIR 10,0193X (Option Y)

ELECTRICAL CHARACTERISTICS SCHEMATIC AND WIRING CODE
RATING OF SWITCH ELEMENT

AMPERES SPDT-STANDARD DPDT-" M"
VOLTS SPDT DPDT "M COLOR OF LEADS T COLOR OF LEADS
125 AC 50/60 H. R1e1s. R1e1s. RED N Reo et } .
- Z 1

Note: Additional modified 250 AC - 50/60 Hz P ” BROWN € | BROWN  C1
standard suffixes are available, 30DC 5 5 BLUE N/O BLUE N/O1
consult CCS sales department or 12500 5 5 GREEN —{ [ BLACK NIC2 :jj
CCS Representative. “125AC - 5060z | 1 max T max YELLOW C2 | B

*30 DC 1 max 1 max VIOLET N/O2

*Gold Contacts -7008 Suffix GREEN —{ [
® Models: 6900TE*, Page 2 of 2

DUAL-SNAP ccsdualsnap.com ‘ Form 830G, 4.21.11
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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

ﬁ;_?
EMERSON.

www.FISHERregulators.com Process Management
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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

i
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Figure 3. Type 119 Control Valve
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627 Series Pressure Reducing Regulators

Failure to follow these instructions or
to properly install and maintain this
equipment could result in an explosion

and/or fire causing property damage and

personal injury or death.

Fisher® regulators must be installed,

operated, and maintained in accordance
with federal, state, and local codes, rules

and regulations, and Emerson Process

Management Regulator Technologies, Inc.

(Regulator Technologies) instructions.

If the regulator vents gas or a leak

develops in the system, service to the unit
may be required. Failure to correct trouble

could result in a hazardous condition.

Call a gas service person to service the

unit. Only a qualified person must install

or service the regulator.

Introduction

Scope of the Manual

This manual provides instructions for the installation,
adjustment, maintenance, and parts ordering information
for the 627 Series regulators. These regulators are
usually shipped separate for line installation, although

sometimes they are shipped installed on other

equipment. Refer to the Instruction Manual of the other
equipment for installation and operating instructions.

Description

The 627 Series direct-operated pressure reducing
regulators (Figure 1) are for high and low pressure
systems. These regulators can be used with natural
gas, air, or a variety of other gases. Performance

characteristics vary according to construction.

‘w4793

Figure 1. Typical 627 Direct-Operated
Pressure Reducing Regulator

Personal injury, property damage,
equipment damage, or leakage due to
escaping gas or bursting of pressure-
containing parts may result if this
regulator is overpressured or is installed
where service conditions could exceed
the limits given in the Specifications
section, Tables 1, 2, 3, and 4, 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

>
-0
&
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Specifications

The Specifications section gives some general specifications for the 627 Series regulators. The nameplates give
detailed information for a particular regulator as it comes from the factory.

Available Constructions

Type 627: Direct-operated pressure reducing
regulator equipped with a pitot tube for greater
regulated capacities (Figure 7).

Type 627R: Type 627 with internal relief and with
an open throat (Figure 8).

Type 627LR: Type 627R with light rate relief spring
(Figure 9).

Type 627M: Type 627 with a stem seal between
the body outlet pressure and diaphragm case.
Pressure is measured under the diaphragm
through the 1/4 NPT downstream control line
connection (Figure 10).

Type 627MR: Type 627M with internal relief
(Figure 11).

Type 627H: Type 627 with a diaphragm limiter to
deliver a higher outlet pressure (Figure 12).
Type 627HM: Type 627H with a stem seal
between the body outlet pressure and diaphragm
case. Pressure is measured under the diaphragm
through the 1/4 NPT downstream control line
connection (Figure 13).

Body Sizes and End Connection Styles

BODY SIZE CONSTRUCTION
NPS DN END CONNECTION STYLE AVAILABLE
3/4 ---- NPT
1 25 NPT, CL150 RF, CL300 RF,
CL600 RF, and Long Body All
2 50 NPT, CL150 RF, CL300 RF,
CL600 RF, and Long Body

Maximum Inlet Pressure" (Body Rating)
NPT Stainless Steel: 2000 psig / 138 bar
Flanged Stainless Steel: 1440 psig / 99.3 bar
NPT Steel: 2000 psig / 138 bar
Flanged Steel: 1500 psig / 103 bar
Ductile Iron: 1000 psig / 69.0 bar

Maximum Valve Disk Inlet Pressure Rating"
Nylon (PA) Disk: 2000 psig / 138 bar
Nitrile (NBR) Disk: 1000 psig / 69.0 bar
Fluorocarbon (FKM) Disk: 300 psig / 20.7 bar

Maximum Operating Inlet Pressure, Pressure

Differential, and Outlet Pressure Ranges!"
See Table 1 for pressures by orifice size and
spring range

Maximum Spring and Diaphragm Casing Pressure®"
See Table 2

Maximum Body Outlet Pressure"®?

(Types 627M, 627MR, and 627HM Only)
NPT Steel: 2000 psig / 138 bar
Flanged Steel: 1500 psig / 103 bar
Ductile Iron: 1000 psig / 69.0 bar

Orifice Sizes
See Table 1

Internal Relief Performance
Type 627R: See Table 3
Type 627LR: See Table 4
Type 627MR: Limited by field-installed control
line piping
Elastomer Temperature Capabilities™"®

MATERIAL DISK/ TEMPERATURE
DIAPHRAGM °F °C
Disk
Nitrile (NBR) - -40 to 180 -40 to 82
Diaphragm
Disk
Fluorocarbon (FKM) - 0to 180 -18 to 82
Diaphragm
Nylon (PA) Disk -40 to 180 -40 to 82
Neoprene (CR) for .
Types 627H and 627HM only Diaphragm -40 to 180 -40 to 82

Flow Coefficients
See Table 5

IEC Sizing Coefficients
See Table 6

Pressure Registration
Type 627, 627H, 627R, or 627LR: Internal
Type 627M, 627HM, or 627MR: External through
1/4 NPT control line connection in the
diaphragm casing

De-Icer System
See Figure 3 and Type 627M Regulator De-lcer
System Application section

Relief Indicator
For Types 627R, 627LR, and 627MR
(see Figures 8, 9, and 11)

Spring Case Vent Connection
3/4 NPT with removable screened vent assembly

Approximate Weights
Ductile Iron, Steel, or Stainless Steel Casings:
10 pounds / 4 kg
Aluminum Casings: 6.3 pounds / 3 kg

1. The pressure/temperature limits in this Instruction Manual or any applicable standard limitation should not be exceeded.

2. Types 627, 627H, 627R, and 627LR are limited by maximum diaphragm casing pressure.

3. Stainless steel body is rated to -40°F / -40°C. Steel and Ductile Iron bodies are rated to -20°F / -29°C.
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Figure 2. Type 627 Operational Schematic

those limits. The Type 627R, 627LR,

or 627MR regulator with internal relief
will provide downstream overpressure
protection within the limits given in

the Specifications section, Tables 1, 2,

3, and 4. If these limits are exceeded,
additional downstream overpressure
protection must be provided by the user.

Additionally, physical damage to the
regulator could cause personal injury or
property damage due to escaping gas.
To avoid such injury or damage, install
the regulator in a safe location.

Principle of Operation

Refer to Figure 2. When downstream demand
decreases, the pressure under the diaphragm
increases. This pressure overcomes the regulator
setting (which is set by a spring). Through the action
of the pusher post assembly, lever, and valve stem
the valve disk moves closer to the orifice and reduces
gas flow. If demand downstream increases, pressure
under the diaphragm decreases. Spring force pushes
the pusher post assembly downward and the valve
disk moves away from the orifice.

Product Description

Types 627 and 627H Direct-Operated Pressure
Reducing Regulators—The Types 627 and 627H
regulators provide economical pressure reducing
control for a variety of residential, commercial, and
industrial applications. The regulator pitot tube located
in a high velocity stream provides dynamic boost that
compensates for outlet pressure drop.

Type 627 Long Body—The Type 627 Long Body
regulator can be used as a drop-in replacement for
existing Type 630 installations without the need to
modify piping.

Internal Relief for Type 627R, 627LR, or

627MR Regulator—The Type 627R internal relief
performance values were obtained by removing the
disk assembly from the regulator. For the Type 627R,
627LR, or 627MR regulator, the internal relief across
the diaphragm provides overpressure protection in
many applications. As outlet pressures build up above
the start-to-discharge point, the diaphragm moves off
the relief valve seat allowing the excess pressure to
bleed out through the screened vent.

For extra protection, should failure conditions exist
which would prevent normal operation of the regulator
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Table 1. Maximum Inlet Pressures and Outlet Pressure Ranges

OUTLET PRESSURE

MAXIMUM INLET PRESSURE®™

ORIFICE SIZE
TYPE RANSEM;:EI,&GNSART Nylon (PA) Disk Nitrile (NBR) Disk Fluorocarbon (FKM) Disk
COLOR CODE Inches mm psig bar psig bar psig bar
5010 20 bsiq / 3/32 2.4 2000 138 1000 69.0 300 20.7
534101 ‘Z b%r 1/8 3.2 1000 69.0 1000 69.0 300 20.7
: : 3/16 4.8 750 51.7 750 51.7 300 20.7
1/4 6.4 500 34.5 500 34.5 300 20.7
108325535012 358 95 300 20.7 300 20.7 300 20.7
1/2 13 250 17.2 250 17.2 250 17.2
1510 40 osia | 3/32 2.4 2000 138 1000 69.0 300 20.7
10102 gbgr 1/8 3.2 1500 103 1000 69.0 300 20.7
Loz 3/16 4.8 1000 69.0 1000 69.0 300 20.7
1/4 6.4 750 51.7 750 51.7 300 20.7
1083(’5?221(012 3/8 95 500 34.5 500 345 300 20.7
2% 112 13 300 207 300 207 300 207
. 3/32 2.4 2000 138 1000 69.0 300 20.7
(3)
627M 325;‘:082 gst;gr/ 118 3.2 2000 138 1000 69.0 300 20.7
“4loo. 3/16 48 1750 121 1000 69.0 300 20.7
1/4 6.4 1500 103 1000 69.0 300 20.7
10533; zxo12 3/8 9.5 1000 69.0 1000 69.0 300 20.7
172 13 750 51.7 750 51.7 300 20.7
70 10 150 psia / 3/32 24 2000 138 1000 69.0 300 20.7
481510 g bgr 1/8 3.2 2000 138 1000 69.0 300 20.7
: : 3/16 4.8 2000 138 1000 69.0 300 20.7
1/4 6.4 1750 121 1000 69.0 300 20.7
1053323)(012 358 95 1250 86.2 1000 69.0 300 20.7
172 13 750 51.7 750 51.7 300 20.7
5016 20 bsia / 3/32 2.4 2000 138 1000 69.0 300 20.7
034 101 ‘Z b%r 1/8 3.2 1000 69.0 1000 69.0 300 20.7
: : 3/16 4.8 750 51.7 750 51.7 300 20.7
1/4 6.4 500 345 500 34.5 300 20.7
1083253(012 358 95 300 20.7 300 20.7 300 20.7
172 13 200 13.8 200 13.8 200 13.8
1510 40 osia | 3/32 2.4 2000 138 1000 69.0 300 20.7
10102 gbgr 1/8 3.2 1500 103 1000 69.0 300 20.7
Loz 3/16 4.8 1000 69.0 1000 69.0 300 20.7
1/4 6.4 750 51.7 750 51.7 300 20.7
108?(’521:](012 3/8 9.5 300 20.7 300 20.7 300 20.7
6::5 112 13 200 13.8 200 13.8 200 13.8
. 3/32 2.4 2000 138 1000 69.0 300 20.7
627MR 325;‘:082 gsb'gr’ 118 3.2 1750 121 1000 69.0 300 20.7
“4loo. 3/16 48 1000 69.0 1000 69.0 300 20.7
1/4 6.4 750 51.7 750 51.7 300 20.7
10333& zxmz 3/8 9.5 300 20.7 300 20.7 300 20.7
112 13 200 13.8 200 13.8 200 13.8
7010 150 osia / 3/32 2.4 2000 138 1000 69.0 300 20.7
48110 g bgr 1/8 3.2 1000 69.0 1000 69.0 300 20.7
: : 3/16 4.8 500 345 500 345 300 20.7
1/4 6.4 300 20.7 300 20.7 300 20.7
1033&23)(012 358 95 200 13.8 200 13.8 200 13.8
172 13 200 13.8 200 13.8 200 13.8
1153?043 gsb'gr/ 3/32 2.4 1000 69.0 300 20.7
627LR Loz 1/8 3.2 1000 69.0 300 20.7
10B3077X012 3/16 4.8 750 51.7 300 20.7
1/4 6.4 500 345 300 20.7
Green
. 3/32 2.4 2000 138 1000 69.0
13 Of; 215702"2‘5/ 1/8 3.2 2000 138 1000 69.0
: : 3/16 4.8 1750 121 1000 69.0
1/4 6.4 1500 103 1000 69.0
1033&1 8exo12 3/8 9.5 1000 69.0 750 51.7
6:'17: 112 13 750 517 500 345
. 3/32 2.4 2000 138 1000 69.0
(3)
627HM 21‘230;‘:05;’2 ,‘;z‘gr/ 118 3.2 2000 138 1000 69.0
: : 3/16 4.8 1750 121 1000 69.0
1/4 6.4 1500 103 1000 69.0
1053323)(012 3/8 9.5 1000 69.0 1000 69.0
112 13 750 51.7 750 51.7

1. For inlet pressure in excess of 1000 psig / 69.0 bar, refer to the maximum body and disk pressure ratings in the Specifications section.
2. For pressure settings under 10 psig / 0.69 bar, inlet pressure should be limited to approximately 100 psig / 6.9 bar so the setpoint 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 orifice.
[ - Shaded areas indicate that Fluorocarbon (FKM) and Nylon (PA) disk material are not available.




627 Series

Table 2. Maximum Spring and Diaphragm Casing Pressure”

TYPES 627R TYPES 627H
DIAPHRAGM TYPE 627 TYPE 627M TYPE 627MR
AND 627LR AND 627HM
MAXIMUM PRESSURE DESCRIPTION CASING MATERIAL : . . : :
psig bar psig bar psig bar psig | bar psig | bar
Maximum pressure to spring and diaphragm Die cast aluminum Not Available Not Available Not Available
casings to prevent leak to atmosphere other than Ductile iron 250 17.2 | 250 17.2 250 172
relief action (internal parts damage may occur) | steel or Stainless steel : 250 | 17.2 800 | 55.2
Maximum pressure to spring and diaphragm Die cast aluminum 375 25.9 375 25.9 Not Available Not Available Not Availabl
. : ) ot Available
casings to prevent burst of casings during Ductile iron 465 | 321 | 465 | 321 | 465 | 321 | 465 | 321
abnormal operation (leak to atmosphere and
internal parts damage may occur) Steel or Stainless steel | 1500 103 1500 103 1500 103 1500 103 1500 103
Maximum diaphragm casing overpressure (above All materials 60 | 41 | 120 | 83 | 60 | 41 | 120 | 83 | 120 | 8.3
setpoint) to prevent damage to internal parts

1. If the spring case is pressurized, a metal adjusting screw cap is required. Contact your local Sales Office for details.

(for example, disk broken off or disk erosion), the
pusher post contacts the lever retainer causing the
relief valve assembly to open. Since the diaphragm
continues to rise as downstream pressure builds, it
opens the relief valve; thereby, opening the valve.

This internal relief may be adequate for the application.

Downstream Control Line for Type 627M, 627HM,
or 627MR Regulator—A Type 627M, 627HM, or
627MR regulator has a blocking throat stem seal
with O-rings and a 1/4 NPT control line connection in
the diaphragm case. A regulator with a downstream
control line is used for monitoring applications or
other applications where other equipment is installed
between the regulator and the pressure control point.
The stem seal separates the body outlet pressure
from the diaphragm case.

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 Figures 7 through 13.
Ensure that the operating temperature capabilities
listed in Specifications section are not exceeded.

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
experience should install, operate, or maintain

this regulator.

. For a regulator that is shipped separately, make
sure that there is no damage to or foreign material
in the regulator.

. Ensure that all tubing and piping have been blown
free of foreign debris.

. 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.

If continuous operation is required during
inspection or maintenance, install a three-valve
bypass around the regulator.

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
and Spring Case Area Maintenance Procedures
in the Maintenance section to reposition the
screened vent for the application.
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Figure 3. De-Icer System Operational Schematic

Perform steps 7 through 9 for Types 627M, 627HM,
and 627MR regulators only:

7. AType 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 / 9.5 mm 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 instability or cycling of the regulator.

Remote Vent Line Installation

All 627 Series regulators have a vent assembly
installed in the 3/4 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. It should be
as short as possible with 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-lcer System Application

For the Type 627M or 627HM regulator de-icer
system, refer to the application shown in Figure 3.
With a large pressure drop across the working
regulator, ice can form within this regulator. The
formation of ice decreases the size of the orifice, 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
orifice, permitting alcohol to flow into the main gas
line. The alcohol carried to the main regulator by the
flowstream prevents additional ice from forming on the
orifice. When normal flow resumes, and as pressure
in the downstream system is restored, the Type 627M
or 627HM regulator shuts off.

Overpressure Protection

627 Series regulators have outlet pressure ratings that
are lower than their inlet pressure ratings. A pressure-
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Table 3. Type 627R Internal Relief Performance

MAXIMUM MAXIMUM INLET PRESSURE TO KEEP MAXIMUM ALLOWABLE DOWNSTREAM
PRESgS;'Ei&NGE OUTLET ALLOWABLE SYSTEM PRESSURE FROM BEING EXCEEDED®
'| PRESSURE DOWNSTREAM o f
SPRING PART SETTING SYSTEM Orifice Size, Inches / mm
NUMBER, AND PRESSURE 3/32/2.4 1/8/3.2 3/16/4.8 1416.4 3/8/9.5 12 113
COLOR CODE - - - - - - - -
psig bar psig bar psig bar psig bar psig bar psig bar psig bar psig bar
60 4.1 1250 | 86.2 740 51.0 320 221 190 13.1 95 6.6 75 5.2
100 6.9 2000 138 1500 103 620 42.7 390 26.9 180 12.4 130 9.0
10 0.69 125 8.6 2000 138 1900 131 830 57.2 480 33.1 220 15.2 160 11.0
’ 175 121 2000 138 2000 138 1100 | 75.8 670 46.2 320 221 220 15.2
200 13.8 2000 138 2000 138 1300 | 89.6 770 53.1 360 24.8 260 17.9
250 17.2 2000 138 2000 138 1600 110 960 66.2 450 31.0 320 221
50)to 20 psig / 60 4.1 1000 | 69.0 620 42.7 260 17.9 170 1.7 90 6.2 70 4.8
0.34 10 1.4 bar 100 6.9 2000 138 1400 | 96.5 610 421 370 25.5 170 1.7 130 9.0
’ ’ 15 10 125 8.6 2000 138 1900 131 810 55.8 480 33.1 220 15.2 160 11.0
10B3076X012 : 175 121 2000 138 2000 138 1100 | 75.8 670 46.2 320 221 220 15.2
Yellow 200 13.8 2000 138 2000 138 1300 | 89.6 770 53.1 360 24.8 260 17.9
250 17.2 2000 138 2000 138 1600 110 960 66.2 450 31.0 320 221
60 4.1 850 | 58.6 490 33.8 210 14.5 130 9.0 80 5.5 65 4.5
100 6.9 2000 138 1300 | 89.6 600 41.4 360 24.8 170 11.7 120 8.3
20 14 125 8.6 2000 138 1800 124 800 55.2 480 33.1 220 15.2 160 11.0
’ 175 121 2000 138 2000 138 1100 | 75.8 670 46.2 320 221 220 15.2
200 13.8 2000 138 2000 138 1300 | 89.6 770 53.1 360 24.8 260 17.9
250 17.2 2000 138 2000 138 1600 110 960 66.2 450 31.0 320 221
60 4.1 1000 | 69.0 380 26.2 210 14.5 130 9.0 80 5.5 65 4.5
100 6.9 2000 138 1300 | 89.6 590 40.7 350 241 170 1.7 120 8.3
15 10 125 8.6 2000 138 1800 124 800 55.2 470 32.4 220 15.2 160 11.0
’ 175 121 2000 138 2000 138 1100 | 75.8 640 441 320 221 220 15.2
200 13.8 2000 138 2000 138 1300 | 89.6 780 53.8 370 255 260 17.9
250 17.2 2000 138 2000 138 1600 | 66.2 960 66.2 450 31.0 320 221
60 4.1 630 43.4 200 13.8 150 10.3 100 6.9 70 4.8 65 4.5
100 6.9 2000 138 1200 | 82.7 550 37.9 330 22.8 160 11.0 120 8.3
. 20 14 125 8.6 2000 138 1700 117 760 524 450 31.1 210 14.5 160 11.0
15 t0 40 psig / : 175 121 | 2000 | 138 | 2000 | 138 | 1100 | 75.8 | 630 | 43.4 | 320 | 221 | 220 | 152
1.0t0 2.8 bar 200 13.8 | 2000 | 138 | 2000 | 138 | 1300 | 89.6 | 770 | 53.1 | 360 | 24.8 | 260 | 17.9
250 17.2 2000 138 2000 138 1600 | 66.2 960 66.2 460 31.7 320 221
10B3077X012
Green 100 6.9 2000 138 950 65.5 450 31.1 260 17.9 140 9.7 110 7.6
125 8.6 2000 138 1500 103 670 46.2 400 27.6 190 13.1 150 10.3
30 21 175 121 2000 138 2000 138 1000 | 69.0 610 421 300 20.7 220 15.2
200 13.8 2000 138 2000 138 1200 | 82.7 760 52.4 360 24.8 260 17.9
250 17.2 2000 138 2000 138 1600 110 970 66.9 460 31.7 320 221
100 6.9 1500 103 700 48.3 330 22.8 200 13.8 120 8.3 108 7.4
125 8.6 2000 138 1300 | 89.6 560 38.6 340 23.4 180 124 140 9.7
40 2.8 175 121 2000 138 1800 124 1000 | 69.0 550 37.9 290 20.0 220 15.2
200 13.8 2000 138 2000 138 1200 | 82.7 730 50.3 350 241 250 17.2
250 17.2 2000 138 2000 138 1600 110 970 66.9 460 31.7 320 221
1. The internal relief performance values are obtained by removing the disk assembly.
2. For inlet pressures in excess of 1000 psig / 69.0 bar, refer to the maximum body and disk pressure ratings in the Specifications section.
3. For pressure settings under 10 psig / 0.69 bar, inlet pressure should be limited to approximately 100 psig / 6.9 bar so the setpoint adjustment can be obtained.
[—1- Shaded areas indicate maximum inlet pressures allowed during system malfunction only. Table 1 gives the maximum inlet pressure for normal regulator operation.

- continued -

relieving or pressure-limiting device must be provided
by the user for the Types 627, 627H, 627M, and
627HM regulators if the inlet pressure can exceed the
outlet pressure rating, since these regulators do not
have internal relief.

Types 627R and 627LR regulators provide internal
relief which limits the total outlet pressure buildup over
setpoint. Use Tables 3 and 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.

Startup and Adjustment

Startup

To avoid personal injury or property
damage due to explosion or damage to
regulator or downstream components
during startup, release downstream
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Table 3. Type 627R Internal Relief Performance (continued)

MAXIMUM MAXIMUM INLET PRESSURE TO KEEP MAXIMUM ALLOWABLE DOWNSTREAM
OUTLET PRESSURE RANGE OUTLET ALLOWABLE SYSTEM PRESSURE FROM BEING EXCEEDED®®
'| PRESSURE DOWNSTREAM P
SPRING PART NUMBER, SETTING SYSTEM Orifice Size, Inches / mm
AND COLOR CODE PRESSURE 3/32/2.4 1/813.2 3/16/4.8 1/4]6.4 3/8/9.5 12713
psig bar psig bar psig | bar | psig | bar | psig | bar | psig | bar | psig | bar | psig | bar
125 8.6 2000 | 138 | 1100 | 75.8 | 500 | 34.5 | 300 | 20.7 | 170 | 11.7 | 140 | 9.7
150 10.3 2000 | 138 | 1600 | 110 | 750 | 51.7 | 440 | 30.3 | 230 | 15.9 | 180 | 12.4
40 2.8 175 12.1 2000 | 138 | 2000 | 138 | 980 | 67.6 | 580 | 40.0 | 290 | 20.0 | 220 | 15.2
200 13.8 2000 | 138 | 2000 | 138 | 1200 | 82.7 | 720 | 49.6 | 340 | 23.4 | 250 | 17.2
250 17.2 2000 | 138 | 2000 | 138 | 1600 | 110 | 940 | 64.8 | 450 | 31.0 | 320 | 22.1
125 8.6 1400 | 96.5 | 820 | 56.5 | 400 | 27.6 | 230 | 15.9 | 150 | 10.3 | 140 | 9.7
150 10.3 2000 | 138 | 1400 | 96.5 | 650 | 44.8 | 370 | 25.5 | 210 | 14.5 | 170 | 11.7
50 3.4 175 12.1 2000 | 138 | 1900 | 131 | 700 | 48.3 | 530 | 36.5 | 270 | 18.6 | 210 | 14.5
200 13.8 2000 | 138 | 2000 | 138 | 1100 | 75.8 | 670 | 46.2 | 330 | 22.8 | 240 | 16.5
35 to 80 psig / 250 17.2 2000 | 138 | 2000 | 138 | 1500 | 103 | 920 | 63.4 | 430 | 29.6 | 320 | 22.1
2.4 t0 5.5 bar 125 8.6 900 | 62.1 | 450 | 31.0 | 270 | 186 | 190 | 13.1 | 140 | 9.7 | 130 | 9.0
150 10.3 1700 | 117 | 1100 | 75.8 | 540 | 37.2 | 300 | 20.7 | 190 | 13.1 | 160 | 11.0
10B3078X012 60 41 175 12.1 2000 | 138 | 1700 | 117 | 780 | 53.8 | 470 | 32.4 | 250 | 17.2 | 200 | 13.8
Blue 200 13.8 2000 | 138 | 2000 | 138 | 1000 | 69.0 | 610 | 42.1 | 310 | 21.4 | 230 | 15.9
250 17.2 2000 | 138 | 2000 | 138 | 1400 | 96.5 | 880 | 60.7 | 420 | 29.0 | 310 | 21.4
150 10.3 1200 | 82.7 | 850 | 58.6 | 430 | 29.6 | 250 | 17.2 | 170 | 11.7 | 160 | 11.0
70 48 175 12.1 2000 | 138 | 1400 | 96.5 | 670 | 46.2 | 400 | 27.6 | 230 | 15.9 | 190 | 13.1
: 200 13.8 2000 | 138 | 2000 | 138 | 920 | 63.4 | 550 | 37.9 | 280 | 19.3 | 230 | 15.9
250 17.2 2000 | 138 | 2000 | 138 | 1300 | 89.6 | 830 | 57.2 | 400 | 27.6 | 310 | 21.4
150 10.3 800 | 55.2 | 500 | 34.5 | 300 | 20.7 | 200 | 13.8 | 160 | 11.0 | 150 | 10.3
80 55 175 12.1 1500 | 103 | 1200 | 82.7 | 550 | 37.9 | 330 | 22.8 | 210 | 14.5 | 190 | 13.1
: 200 13.8 2000 | 138 | 1700 | 117 | 800 | 55.2 | 480 | 33.1 | 270 | 18.6 | 220 | 15.2
250 17.2 2000 | 138 | 2000 | 138 | 1200 | 82.7 | 770 | 53.1 | 390 | 26.9 | 300 | 20.7
175 12.1 1900 | 131 | 600 | 41.4 | 400 | 27.6 | 260 | 17.9 | 200 | 13.8 | 175 | 12.1
70 48 200 13.8 2000 | 138 | 1200 | 82.7 | 630 | 43.4 | 380 | 26.2 | 250 | 17.2 | 210 | 14.5
250 17.2 2000 | 138 | 2000 | 138 | 1100 | 75.8 | 680 | 46.9 | 360 | 24.8 | 290 | 20.0
70 to 150 psig / 175 12.1 1400 | 96.5 | 250 | 17.2 | 240 | 16.5 | 200 | 13.8 | 190 | 13.1 | 175 | 12.1
4.8 t0 10.3 bar 80 55 200 13.8 2000 | 138 | 960 | 66.2 | 520 | 35.9 | 330 | 22.8 | 240 | 16.5 | 210 | 14.5
250 17.2 2000 | 138 | 2000 | 138 [ 1000 | 69.0 | 620 | 42.7 | 350 | 24.1 | 280 | 19.3
1083373)(012 10 | 6o 200 138 | 1500 | 103 | 250 | 17.2 | 240 | 16.5 | 230 | 15.9 | 210 | 14.5 | 210 | 145
€ : 250 17.2 2000 | 138 | 1600 | 110 | 770 | 53.1 | 520 | 35.9 | 320 | 22.1 | 270 | 18.6
125 8.6 250 17.2 2000 | 138 | 1000 | 69.0 | 500 | 34.5 | 390 | 26.9 | 290 | 20.0 | 260 | 17.9
150 | 10.3 250 17.2 1200 | 82.7 | 260 | 17.9 | 260 | 17.9 | 260 | 17.9 | 260 | 17.9 | 260 | 17.9

1. The internal relief performance values are obtained by removing the disk assembly.
2. Forinlet pressures in excess of 1000 psig / 69.0 bar, refer to the maximum body and disk pressure ratings in the Specifications section.

3. For pressure settings under 10 psig / 0.69 bar, inlet pressure should be limited to approximately 100 psig / 6.9 bar so the setpoint adjustment can be obtained.
- Shaded areas indicate maximum inlet pressures allowed during system malfunction only. Table 1 gives the maximum inlet pressure for normal regulator operation.

Table 4. Type 627LR Internal Relief Performance!”

MAXIMUM INLET PRESSURE TO KEEP MAXIMUM ALLOWABLE

OUTLET PRESSURE RANGE, ng;’;ﬁ;E MM&%%Q#;%XVQBLE DOWNSTREAM SYSTE.I\'II PR'ESSURE FROM BEING EXCEEDED®
SPRING PART NUMBER, | SETTING | SYSTEM PRESSURE Orifice Size, Inches / mm
AND COLOR CODE 3132/ 2.4 1/8/3.2 3116 /4.8 1416.4

psig | bar psig bar psig bar psig bar psig bar psig bar

55 3.8 500 345 270 18.6 110 76 80 55

15 to 40 psig / 30 | 21 60 4.1 850 58.6 480 33.1 200 13.8 120 8.3

1.03 to 2.8 bar 66 45 1000 69.0 660 45.5 290 20.0 175 12.1

10B3077X012 66 45 380 26.2 190 13.1 85 5.9 80 5.5

Green 40 | 28 70 4.8 700 48.3 370 255 150 10.3 15 7.9

75 52 1000 69.0 560 38.6 240 16.5 160 11.0

1. The internal relief performance values are obtained by removing the disk assembly.
2. Forinlet pressures in excess of 1000 psig / 69.0 bar, refer to the maximum body and disk pressure ratings in the Specifications section.
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Table 5. Flow Coefficients

ORIFICE 3/4 NPT NPS 1/DN 25 BODY NPS 2/ DN 50 BODY
Wide-Open Wide-Open Wide-Open Wide-Open Wide-Open Wide-Open
inch mm C, for C, for c C, for C, for c C, for C, for c
External External 1 External External 1 External External 1
Relief Sizing | Relief Sizing Relief Sizing | Relief Sizing Relief Sizing | Relief Sizing
3/32 24 6.9 0.24 29.2 6.9 0.24 28.5 6.9 0.23 29.7
1/8 3.2 12.5 0.43 29.1 12.5 0.43 29.4 12.5 0.42 29.5
3/16 4.8 29 1.01 28.6 29 0.93 31.2 29 1.02 28.5
1/4 6.4 50 1.63 30.6 50 1.71 29.3 52 1.66 313
3/8 9.5 108 2.99 36.1 108 3.42 31.6 115 3.39 33.9
12 13 190 4.87 39.0 190 5.29 35.9 200 5.01 39.9
Table 6. IEC Sizing Coefficients
ORIFICE SIZE X+ E E
Inch mm 3/4 NPT Body NPS 1/ DN 25 Body NPS 2/ DN 50 Body ° -
3/32 24 0.539 0.514 0.558 0.85
1/8 3.2 0.536 0.547 0.539 0.79
3/16 4.8 0.517 0.616 0.514 0.85
1/4 6.4 0.592 0.543 0.620 0-50 0.87
3/8 9.5 0.824 0.632 0.727 0.89
12 13 0.962 0.815 1.01 0.86
Table 7. Maximum Torque Values
MAXIMUM TORQUE
KEY NUMBER®" DESCRIPTION
FOOT-POUNDS Nem
2 25 34
3 Cap screw (with aluminum diaphragm casing) 16 22
Cap screw (with ductile iron or steel/stainless steel diaphragm casing) 25 34
18 Lever cap screw 7 9.5
22 Diaphragm connector nut 17 23
26 Guide retainer (for Types 627R, 627LR, and 627MR only) 3 41
37 Spring case cap screw (with aluminum or ductile iron diaphragm casing) 7 9.5
Spring case cap screw (with steel/stainless steel diaphragm casing) 35 47
46 Diaphragm cap screw (with Type 627 or 627M) 7 9.5
Diaphragm cap screw (with Type 627H or 627HM) 14 19

1. Refer to Figures 7 through 13 for key number locations.

pressure to prevent an overpressure
condition on the diaphragm of
the regulator.

In order to avoid an overpressure
condition and possible equipment
damage, pressure gauges should
always be used to monitor pressures
during startup.

1. Slowly open the upstream shut-off valve.
Slowly open the downstream shut-off valve.

Check all connections for leaks.

oW N

Make final control spring adjustments
according to the adjustment procedures.

Adjustment

The range of allowable pressure settings is marked on
the nameplate. If a pressure setting beyond this range
is necessary, substitute the appropriate regulator
control spring. Change the nameplate to indicate the
new pressure range.

Before increasing the setting, refer to Table 1, 2, 3, or 4.
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.

Note

Always use a pressure gauge to monitor
pressure when making adjustments.
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Refer to Figures 7 through 13 for 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 counterclockwise.

4. When the desired pressure is obtained, hold the
adjusting screw (key 35) in place and tighten the
locknut (key 34).

Shutdown

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 shut-off valve.
2. Close the nearest downstream shut-off valve.

3. Open the vent valve between the regulator and
the downstream shut-off valve nearest to it.

4. For a Type 627, 627H, 627R, or 627LR regulator,
the regulator will open to release pressure between
the upstream shut-off valve and the regulator.

5. AType 627M, 627HM, or 627MR regulator requires
venting the control line and downstream pressure
from the regulator before maintenance. The
pressure between these shut-off valves is released
through the open regulator because the disk
assembly remains open in response 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 to Table 7.

Due to normal wear, damage from external sources,
or debris in the air or gas line, regulator parts such
as the disk assembly, orifice, and diaphragm must

10

RELIEF
INDICATOR
CAP (KEY 49)

W4665

Figure 4. Relief Indicator

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 orifice and disk assembly is
accelerated with high pressure drops and with large
amounts of impurities in the flowstream. Instructions
are given below for replacing the disk assembily,
orifice, diaphragm, and O-rings. These procedures
may also be used for disassembly required for
inspection and replacement of other parts.

Problem Indication for Types 627R,
627LR, and 627MR Regulators

Isolate the regulator from all pressure
to avoid personal injury and equipment
damage due to explosion or sudden
release of process pressure. Cautiously
release pressure 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 orifice.

If the disk assembly and orifice are not damaged, refer
to the Diaphragm and Spring Case Area Maintenance
Procedures in this section.
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Figure 5. Stem Assemblies

The disk assembly and orifice 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, orifice, diaphragm casing O-ring, and stem
assembly. All pressure must be released from the
diaphragm casing before performing these steps.

While using the following procedures, refer to
Figures 7 through 13 for key number locations.

Replacing the Disk Assembly or Orifice

1. To inspect and replace the disk assembly (key 9)
or orifice (key 2), remove the cap screws (key 3,
Figure 5), and separate the diaphragm casing
(key 5) from the body (key 1).

2. Inspect and, if necessary, remove the orifice
(key 2). If removed, coat the threads of the
replacement orifice with lubricant and torque to
25 foot-pounds / 34 Nem.

3. Inspect the disk assembly (key 9) 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.

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 Types 627, 627H, 627R, and 627LR
regulators, or steps 9 through 19 for Types 627M,
627HM, and 627MR regulators.

Perform steps 4 through 8 for Types 627, 627H,
627R, and 627LR Regulators only:

4. Use 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, Figure 7, 8, 9, or 12) and replace
it if necessary.

1
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Figure 6. Diaphragm Assemblies

7. Apply lubricant to a replacement diaphragm casing
O-ring (key 4, Figure 7, 8, 9, or 12) 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 7 or 12). Skip to step 14.

Perform steps 9 through 19 for Types 627M,
627HM, and 627MR Regulators only:

9. Use 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.

11. Inspect and, if necessary, replace the blocked
throat O-rings (key 44, Figure 5) and back-up rings
(key 45, Figure 5).

12

12. Apply lubricant to replacement blocked throat
O-rings (key 44) and back-up rings (key 45).

13. Apply lubricant to the replacement stem O-ring
(key 11) and stem back-up rings (key 12) and
install them on the stem (key 10).

14. For assembly, lubricate the stem (key 10) and
insert the diaphragm casing (key 5) and hook it
on the lever (key 15).

15. Lubricate the contact points of the lever (key 15).

16. Insert parts into the diaphragm casing (key 5)
that were removed in steps 5 and 6 or step 10
(see Figure 5).

17. Install 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).

18. Position the diaphragm casing (key 5) plus
attached parts in relation to the body (key 1) so
that they are correct for the application.
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19. Secure the diaphragm casing (key 5) to the body
with the cap screws (key 3, Figure 5). For an
aluminum diaphragm casing, torque the cap screws
(key 3) to 16 foot-pounds / 22 Nem. For ductile iron
or steel diaphragm casings, torque the cap screws
(key 3) to 25 foot-pounds / 34 Nem.

20. 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
Figures 7 through 13 for key number locations.

1. Remove the adjusting screw cap (key 36), loosen
the lock nut (key 34), 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 it is correct for the
application. Skip to step 21. For diaphragm area
maintenance, continue with step 3.

3. Remove the diaphragm limiter O-ring and
diaphragm limiter (keys 51 and 50, 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 / 9.5 Nem.

If it is necessary to perform maintenance on

the diaphragm assembly, continue with steps 6
through 11 and step 20 for Types 627, 627H,
627M, and 627HM regulators, or steps 12 through
19 for Types 627R, 627LR, and 627MR regulators.

Perform steps 6 through 11 for Types 627, 627H,
627M, and 627HM Regulators only:

6. For Types 627, 627H, 627M, and 627HM
regulators (Figures 5 and 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 pusher post 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 on the 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 (key 15)
and torque the diaphragm head cap screw
(key 46) to 7 foot-pounds / 9.5 Nem for the
Type 627 or 627M. On the Type 627H or 627HM,
torque the diaphragm head cap screw to
14 foot-pounds / 19 Nem.

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.

Perform steps 12 through 19 for Types 627R,
627LR, and 627MR Regulators only:

12. For Types 627R, 627LR, 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 to Figure 6 for 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).

13
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

14

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 / 23 Nem.

If necessary, replace the guide retainer O-ring
(key 48) and, set the guide retainer (key 26) aside,
ready for assembly.

On the pusher post (key 19) install the relief

seal O-ring (key 28) and apply lubricant. 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 / 4.1 Nem.

Hook the pusher post (key 19) (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.

Install the lower spring seat (key 31) over the relief
spring so it rests flat on the connector nut (key 22).

Insert the diaphragm assembly into the diaphragm
casing (key 5) and hook the pusher post on the
lever (key 15).

Install the control spring (key 32) and upper spring
seat (key 33), and apply lubricant to the upper
spring seat (key 33).

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
over the screw holes, insert the spring case cap
screws (key 37), and finger tighten.

Screw in the adjusting screw (key 35) to put slack
into the diaphragm (key 23).

Using a crisscross pattern, finish tightening the
spring case cap screws (key 37) to 7 foot-pounds /
9.5 Nem of torque.

If necessary, refer to the installation and/or the
Startup and Adjustment procedures.

Install the adjusting locknut (key 34) after
regulator adjustment.

Parts Ordering

When corresponding with your local Sales Office about
this equipment, always reference the equipment serial
number or FS number that can be found on

the nameplate.

When ordering replacement parts, reference the key
number of each needed part as found in the following
parts list. Separate kits containing all recommended

spare parts are available.

Parts List

Note

In this parts list, parts marked NACE are
intended for corrosion-resistant service
as detailed in the NACE International

Standard MR0175.

Key Description Part Number
Type 627 Parts Kit with Aluminum/Nitrile (NBR) trim
(include keys 4, 9, 11, 12, and 23) R627X000A12
Type 627 Parts Kit with Stainless steel/
Nitrile (NBR) trim
(include keys 4, 9, 11, 12, and 23) R627X000S12
Type 627H Parts Kit with SST/Nylon (PA) trim R627HX00S12
Type 627R Parts Kit with Aluminum/
Nitrile (NBR) trim
(include keys 4, 9, 11, 12, 23, 28, and 48) R627RX00A12
Type 627R Parts Kit with Stainless steel/
Nitrile (NBR) trim
(include keys 4, 9, 11, 12, 23, 28, and 48) R627RX00S12
1 Body"
Ductile iron
1000 psig / 69.0 bar maximum inlet pressure
3/4 NPT 30B3046X012
1 NPT 30B3048X012
2 NPT 30B3096X012
Ductile iron (Long Body)
1000 psig / 69.0 bar maximum inlet pressure
1 NPT 39B2451X012
2 NPT 39B0414X012
Steel
2000 psig / 138 bar maximum inlet pressure
3/4 NPT 30B3050X012
1 NPT 30B3051X012
2 NPT 30B7452X012
Steel (Long Body)
2000 psig / 138 bar maximum inlet pressure
1 NPT 39B0412X012
2 NPT 39B0415X012
Steel, CL600 RF flanged
1500 psig / 103 bar maximum inlet pressure
NPS 1/DN 25 40B6754X012
NPS 2 /DN 50 40B6756X012
Steel, CL300 RF flanged
750 psig / 51.7 bar maximum inlet pressure
NPS 1 /DN 25 41B8978X012
NPS 2 /DN 50 41B8080X012

1. Bodies can be used for both standard and NACE constructions.
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Key Description

1 Body™ (continued)
Steel, CL150 RF flanged
290 psig / 20.0 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Steel, BWE
1000 psig / 69.0 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Steel, PN 16/25/40 RF
580 psig / 40.0 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Stainless Steel®, NPT
2000 psig / 138 bar maximum inlet pressure
3/4 NPT
1 NPT
2 NPT
Stainless Steel®, CL150 RF flanged
275 psig / 18.9 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Stainless Steel®, CL300 RF flanged
720 psig / 49.6 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Stainless Steel®, CL600 RF flanged
1440 psig / 99.2 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
Stainless Steel®, PN 16/25/40 RF
580 psig / 40.0 bar maximum inlet pressure
NPS 1 /DN 25
NPS 2 /DN 50
2*  Orifice
Aluminum
3/32inch /2.4 mm
1/8 inch /3.2 mm
3/16 inch /4.8 mm
1/4 inch / 6.4 mm
3/8 inch /9.5 mm
1/2 inch /13 mm
303 Stainless steel
3/32inch /2.4 mm
1/8 inch /3.2 mm
3/16 inch / 4.8 mm
1/4 inch /6.4 mm
3/8 inch /9.5 mm
1/2inch /13 mm
316 Stainless steel, NACE construction only
3/32inch /2.4 mm
1/8 inch /3.2 mm
3/16 inch /4.8 mm
1/4inch /6.4 mm
3/8inch /9.5 mm
1/2inch / 13 mm
3 Cap Screw (not shown), (2 required)
627 Series
For Ductile iron/Steel diaphragm case
For Aluminum diaphragm case
(not applicable for Types 627H and 627HM)
Type 627 Only
For Ductile iron/Steel diaphragm case

For Aluminum case with Steel diaphragm case

For SST Case and body
For Aluminum Case and SST body

*Recommended spare part.
1. Bodies can be used for both standard and NACE constructions.

Part Number

43B8656X022
44B0666X012

33B6723X012
38B1688X012

44B0386X012
44B3342X012

30B3050X062
30B3051X092
30B7452X052

43B8656X052
44B0666X022

41B8978X072
41B8080X072

40B6754X102
40B6756X062

44B0386X032
44B3342X032

0R044109022
1A936709012
00991209012
0B042009012
0B042209012
1A928809012

0R044135032
1A936735032
00991235032
0B042035032
0B042235032
1A928835032

0R0441X0012
1A9367X0022
009912X0012
0B0420X0012
0B0422X0012
1A9288X0012

1A560724052
1A352524052
1A5607X0052
10A3869X012

1A5607X0052
10A3869X022

Key

4*

5

6

7

8

9

10

11*

12*

13
14
15
16
17

Description

Diaphragm Case O-ring
Nitrile (NBR)
For Type 627, 627H, or 627R only
Fluorocarbon (FKM)
For Types 627, 627R, and 627LR only
Diaphragm Case
For Type 627, 627R, or 627LR
Aluminum without 1/8-inch / 3.2 mm gauge tap
Aluminum with 1/8-inch / 3.2 mm gauge tap
for 627 Series (except Types 627H and 627HM)
Ductile iron without 1/8-inch / 3.2 mm gauge tap
Ductile iron with 1/8-inch / 3.2 mm gauge tap
for 627 Series (except Types 627H and 627HM)
For Type 627, 627R, or 627LR
Steel
Ductile iron with 1/4 NPT gauge tap for
627 Series (except Types 627H and 627HM)
Steel with 1/4 NPT gauge tap for 627 Series
(except Type 627H)
For Type 627M or 627MR
Ductile iron
Steel
For Type 627H, Steel
For Type 627, Stainless steel
For Type 627HM, Steel
Boost Body (not for Type 627M, 627HM,
or 627MR), Delrin®
For Type 627 or 627H
For Type 627R or 627LR
Stabilizer
Nitrile (NBR)
For Types 627, 627H, 627R, and 627LR only
Fluorocarbon (FKM)
For Types 627, 627R, and 627LR only
Stem Guide (for Types 627, 627H, 627R, and
627LR only), Powdered metal
Disk Assembly (for all Orifice Size)
Aluminum holder and Nitrile (NBR) disk
303 Stainless steel holder and Nitrile (NBR) disk
Aluminum holder and Nylon (PA) disk
303 Stainless steel holder and Nylon (PA) disk
316 Stainless steel holder and Nylon (PA) disk
316 Stainless steel holder and Nitrile (NBR) disk
303 Stainless steel holder and
Fluorocarbon (FKM) disk
Aluminum holder and Fluorocarbon (FKM) disk
316 Stainless steel holder and
Fluorocarbon (FKM) disk
Stem
303 Stainless steel
316 Stainless steel (NACE)
Stem O-ring
Nitrile (NBR)
Fluorocarbon (FKM) For Types 627, 627R,
627LR, 627M, and 627MR only
Stem Back-up Ring,
Polytetrafluoroethylene (PTFE) (2 required)
Hair Pin Clip, Stainless steel
Drive Pin, Plated steel
Lever, Plated steel
Lever Retainer, Plated steel
Lever Pin
Stainless steel
316 Stainless steel (NACE)

2. Stainless steel body material can be used for applications in temperature ranges down to -40°F / -40°C and are only available for Types 627, 627R, and 627H.

Delrin® is a mark owned by E.I. du Pont de Nemours and Co.

Part Number

17A2325X022

10A0037X012

40B3084X012

11B5380X012
30B3053X012

31B0641X012
30B3104X012
39A5987X012
30B8734X012
39A5987X012
30B8734X012
30B3104X012

30B3104X082
30B8734X012

30B3056X012
30B3057X012

10B3060X012
10B3060X022
20B3061X012
1C4248X0212
1C4248X0202
1C4248X00A2
1C4248X0062
1C4248X0262
1C4248X0252

1C4248X0052
1C4248X0182

1C4248X0192

10B3059X012
10B3059X022

1D687506992

1N430406382

1K786806992
10B3058X012
1H3671X0012
20B3063X012
30B3097X012

10B3083X012
10B3083X022

15
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Key
18

19

21
22

23*

24

25

26

27

28*

29

29

Description

Lever Cap Screw (2 required)
Plated steel
316 Stainless steel (NACE)
Pusher Post, Aluminum
For Type 627 or 627M
For Type 627R, 627LR, or 627MR
For Type 627H or 627HM,
416 Stainless steel
Stainless steel (NACE)
Diaphragm Connector (for Type 627R, 627LR,
or 627MR only), Stainless steel
Diaphragm Connector Nut (for Type 627R, 627LR,
or 627MR only), Stainless steel
Diaphragm
Nitrile (NBR)
For Type 627 or 627M with Aluminum or
Ductile iron diaphragm case
For Type 627 or 627M with
Steel diaphragm case
For Type 627R, 627LR, or 627MR with
Aluminum or Ductile iron diaphragm case
For Type 627R, 627LR, or 627MR with
Steel diaphragm case
For Type 627H or 627HM with Steel
diaphragm case (diaphragm is Neoprene (CR)
with Nylon (PA) fabric)
Fluorocarbon (FKM)
For Types 627R, 627LR, and 627MR
with Steel case
For Types 627 and 627M with Steel case
For Types 627R, 627LR, and 627MR
with Ductile Iron and Aluminum Casing
For Types 627 and 627M
with Ductile Iron and Aluminum Casing
Diaphragm Head, Plated steel
For Type 627 or 627M, Plated steel
For Type 627R, 627LR, or 627MR, Plated steel
For Type 627H or 627HM, 416 Stainless steel
Relief Spring Seat (For Type 627R or
627MR only), Steel
Guide Retainer (For Type 627R, 627LR, or
627MR only), Stainless steel
Relief Spring (For Type 627R or 627MR only),
Plated steel
For Type 627LR
Relief Seal O-ring
Nitrile (NBR)
For Type 627R, 627LR, or 627MR only
Fluorocarbon (FKM)
For Types 627R, 627LR, and 627MR only
Spring Case
For Type 627, 627R, or 627LR
Aluminum
Ductile iron
Steel
Stainless steel (Types 627 and 627R only)
Spring Case (continued)
For Type 627M or 627MR
Ductile iron
Steel
For Type 627H or 627HM
Steel
Stainless steel (Type 627H only)

*Recommended spare part.
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Part Number

10B7454X012

1B2905X0012

10B3098X012
10B3098X022

10B3098X032
10B3098X102

28B8832X012

10B7449X012

10B3069X012

10B8735X012

10B3068X012

10B8736X012

12B0178X012

10B8736X022

10B8735X042

10B3068X022

10B3069X032

1D666428982

10B3071X012

12B0175X012

10B7446X012

10B7450X012

10B6757X012

1B541327022

1J108506992

1J1085X0042

40B3086X012

30B3055X012

30B3102X012
30B3102X092

30B3055X012

30B3102X012

30B3102X012
30B3102X092

Key

30
31

32

33
34
35

36

43

44+

45*

46

47

48*

49
50
51
52
58

67
72

Description

Screened Vent Assembly, Plastic
Lower Spring Seat, Plated steel
For Type 627 or 627M
For Type 627R, 627LR, or 627MR
Control Spring, Plated steel
5 to 20 psig / 0.34 to 1.4 bar, Yellow
15 to 40 psig / 1.0 to 2.8 bar, Green
35 to 80 psig / 2.4 to 5.5 bar, Blue
70 to 150 psig / 4.8 to 10.3 bar, Red
140 to 250 psig range / 9.7 to 17.2 bar, Blue,
used for Type 627H or 627HM
240 to 500 psig range / 16.5 to 34.5 bar, Red,
used for Type 627H or 627HM
Upper Spring Seat, Plated steel
Locknut, Plated steel
Adjusting Screw, Plated steel
For Type 627, 627M, 627H, or 627HM
For Type 627R, 627LR, or 627MR
Adjusting Screw Cap, Plastic
Spring Case Cap Screw, Plated steel
(8 required)
For Aluminum or ductile iron diaphragm case
For Steel diaphragm case
For Stainless steel case and body
For Aluminum case and SST body
For Type 627H/HM, steel diaphragm case
For Type 627H, Stainless steel case and body
Blocked Throat (For Type 627M, 627HM, or
627MR only), Stainless steel
Blocked Throat O-ring
Nitrile (NBR) For Type 627M, 627HM, or
627MR only (2 required)
Fluorocarbon (FKM)
For Types 627M and 627MR only
Blocked Throat Back-up Ring (For Type 627M,
627HM, or 627MR only), PTFE (2 required)
Diaphragm Head Cap Screw, Steel
For Type 627 or 627M
For Type 627H or 627HM
Relief Seal Retainer (For Type 627R, 627LR, or
627MR only), Stainless steel
Guide Retainer O-ring
Nitrile (NBR)
For Type 627R, 627LR, or 627MR only
Fluorocarbon (FKM)
For Types 627R, 627LR, and 627MR only
Relief Indicator (For Type 627R, 627LR, or
627MR only), Rubber (not shown)
Diaphragm Limiter
(For Types 627H and 627HM only)
Diaphragm Limiter O-ring
For Types 627H and 627HM only
Pusher Post O-ring (2 required)
For Types 627H and 627HM only
Pipe Plug, Zinc
Drive Screw, 18-8 Stainless steel
Pipe Plug, Zinc-plated steel

Part Number

10B3093X012

1D666625072
20B3073X012

10B3076X012
10B3077X012
10B3078X012
10B3079X012
10B3078X012

10B3079X012
1D667125072
1D667728982
10B3081X012

10B3080X012
20B3082X012

1A391724052
1A368324052
1A3683X0062
1A3917X0062
1A346424052
1A3464X0022

10B3085X012

1E264306992

1E2643X0022

10B3106X012

1B290524052
1C379124052

10B7445X012

1D682506992
1N423906382
30B3100X012
22B0176X012
1K877606992
1C853806992
1D8293T0022

1A368228982
1A767524662
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PARTS NOT SHOWN: 3

1. Lubricants must be selected such that they meet the temperature requirements.

Figure 7. Type 627 Regulator Assembly
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627 Series

29)(34)(36)(35)(33

49

L1
30
48

AN=
31

24

)

s

47
19

L1

15
Lo (14) (17) (16) |L2| (10) (13

L2

38B4843_C

[0 APPLY LUBRICANT®
L1 = MULTI-PURPOSE LITHIUM POLYMER TYPE GREASE
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1. Lubricants must be selected such that they meet the temperature requirements.

Figure 9. Type 627LR Regulator Assembly
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1. Lubricants must be selected such that they meet the temperature requirements.
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Figure 12. Type 627H Regulator Assembly
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PARTS NOT SHOWN: 3

1. Lubricants must be selected such that they meet the temperature requirements.

Figure 13. Type 627HM Regulator Assembly
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67C Series Instrument Supply Regulators

w7412

TYPE 67CF FILTER REGULATOR
WITH OPTIONAL GAUGE

TYPE 67C OR 67CR
REGULATOR

Figure 1. Typical 67C Series Regulators

Introduction

Scope of Manual

This manual provides instructions and parts lists for
67C Series instrument supply 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 Descriptions

The 67C Series direct-operated regulators are typically
used to provide constantly controlled, reduced pressures
to pneumatic and electropneumatic controllers and other
instruments. They are suitable for most air or gas applica-
tions. Other applications include providing reduced
pressures to air chucks, air jets, and spray guns.

www.FISHERregulators.com

* The Type 67C and 67CS is the standard instrument
supply regulator without a filter or internal relief.

e The Type 67CF and 67CFS are equipped with a
filter for removing particles from the supply gas.

* The Type 67CR and 67CSR has an internal relief
valve with a soft seat for reliable shutoff with no
discernible leakage.

* The Type 67CFR and 67CFSR have a filter and
internal relief valve with a soft seat for reliable shutoff
with no discernible leakage.

Specifications

Some general 67C 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.

¢

d
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Specifications

Body Size, Inlet and Outlets Connection Style
1/4-inch NPT

Maximum Inlet Pressure (Body Rating)
All except 67CS and 67CSR: 250 psig (17,2 bar)
Type 67CS and 67CSR: 400 psig (27,6 bar)

Outlet Pressure Ranges
See table 1

Maximum Emergency Outlet Pressure
50 psi (3,4 bar) over outlet pressure setting

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

Type 67CR, 67CSR, 67CFR, and 67CFSR 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 regulator.

Regulator Temperature Capabilities
With Nitrile (NBR)
Standard Bolting: -20 to 180°F (-29 to 82°C)
Stainless Steel Bolting: -40 to 180°F (-40 to 82°C)
With Fluoroelastomer (FKM):
0to 300°F (-18 to 149°C)
With Silicone (VMQ)® Diaphragm and Low
Temperature bolting: -60 to 180°F (-51 to 82°C)
With Gauges: -20 to 180°F (-29 to 82°C)

Smart Bleed™ Check Valve Setpoint
6 psi (0,4 bar) differential

Type 67CF,67CFR, 67CFS, and 67CFSR Filter
Capabilities
Free Area: 12 times pipe area
Micron Rating: Cellulose Element: 40 microns
Glass Fiber Element: 5 microns
Stainless Steel Element: 40 microns

Drain Valve and Spring Case Vent Location
Aligned with inlet standard, other positions optional

Pressure Registration
Internal
Options
AllTypes
e Handwheel adjusting screw
¢ Inlet screen
e NACE MR0175 or NACE MR0103 construction®
e 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)
* Fluoroelastomer (FKM) elastomers for high
temperatures and/or corrosive chemicals
e Silicone (VMQ) elastomers for cold temperatures
* Fixed Bleed Restriction
* Triple scale outlet pressure gauge (brass or
stainless steel)
* Stainless steel stem on the valve plug
* Tire valve or pipe plug in second outlet

Types 67CFR only
e Smart Bleed™ internal check valve

Types 67CF and 67CFR only
¢ Stainless steel drain valve

. Silicone is not compatible with hydrocarbon gas.

. The pressure/temperature limits in this manual and any applicable standard or code limitation should not be exceeded.
Repeatability is the measure of the regulator's ability to return to setpoint consistently when traveling from steady state to transient to steady state.

. Product complies with the material requirements of NACE MR0175. Environmental limits may apply.

Table 1. Outlet Pressure Ranges and Control Spring Data

Type OUTLET PRESSURE RANGES, CONTROL SPRING DATA
PSIG (bar) Color Material Part Number Wire Diameter, Inch (mm)
0to20 (0to 1,4) green stripe GEO07809T012 0.135 (3,43)
0to 35 (0 to 2,4) silver Music Wire T14059T0012 0.156 (3,96)
67C. 67CR 0to 60 (0 to 4,1) blue stripe T14058T0012 0.170 (4,32)
67CE 670FR 0to 125 (0 to 8,6) red stripe T14060T0012 0.207 (5,26)
’ 0to 35 (0to 2,4) silver stripe T14113T0012 0.156 (3,96)
010 60 (0 to 4,1) blue Inconel T14114T0012 0.172 (4,37)
0to 125 (0 to 8,6) red T14115T0012 0.207 (5,26)
0to 20 (0to 1,4) green 10C1729X012 0.135 (3,43)
0to 35 (0to 2,4) silver stripe T14113T0012 0.156 (3,96)
6233?:88‘ Ge;%Sth 010 60 (0 to 4.1) blue Inconel T14114T0012 0.172 (4.37)
: 0to 125 (0 to 8,6) red T14115T0012 0.207 (5,26)
0to 150 (0 to 10,3) black 10C1730X012 0.250 (6,35)
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TYPE 67C OR 67CS

[ INLET PRESSURE
] OUTLETPRESSURE
[__] ATMOSPHERIC PRESSURE
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W7433

TYPE 67CFR OR 67CFSR

SMART BLEED™ OPTION
TYPE 67CFR ONLY

Figure 2. 67C Series Operational Schematics

Principle of Operation

Downstream pressure is registered internally on the
lower side of the diaphragm. When the downstream
pressure is at or above the set pressure, the valve plug
is held against the orifice and there is no flow through
the regulator. When demand increases, downstream
pressure drops slightly allowing the spring to extend,
moving the stem down and the valve plug away from
the orifice. This allows flow through the regulator.

Internal Relief (Types 67CR, 67CSR,
67CFR, and 67CFSR)

If for some reason, outside of normal operating
conditions, the downstream pressure exceeds the set
point of the regulator, the force created by the
downstream pressure will lift the diaphragm until the
diaphragm is lifted off the relief seat. This allows flow
through the token relief. The relief valve on the

Type 67CR, 67CSR, 67CFR, or 67CFSR is an elastomer
plug that prevents leakage of air from the downstream
to atmosphere during normal operation, thereby
conserving plant air.

Smart Bleed™ Airset

In some cases, it is desired to exhaust downstream
pressure if inlet pressure is lost or drops below the
setpoint of the regulator. For example, if the regulator is
installed on equipment that at times has no flow
demand but is expected to backflow on loss of inlet
pressure. The Type 67CFR can be ordered with the
Smart Bleed™ option which includes an internal check
valve for this application. During operation, if inlet
pressure is lost, or decreases below the setpoint of the
regulator, the downstream pressure will back flow
upstream through the regulator and check valve. This
option eliminates the need for a fixed bleed downstream
of the regulator, thereby conserving plant air.

Overpressure Protection

The 67C Series regulators have maximum outlet
pressure ratings that are lower than their maximum
inlet pressure ratings. A pressure relieving or pressure
limiting device is needed if inlet pressure can exceed
the maximum outlet pressure rating.
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Types 67CR, 67CSR, 67CFR, 67CFSR have a low
capacity internal relief valve for minor seat leakage
only. Other overpressure protection must be provided if
the maximum inlet pressure can exceed the maximum
pressure rating of the downstream equipment or exceeds
the maximum outlet pressure rating of the regulator.

Installation

Note

If the regulator is shipped mounted on
another unit, install that unit according
to the appropriate instruction manual.

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 specifications, 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, regula-
tion, or standard) to prevent service
conditions from exceeding those limits.

The internal relief valve of the Type 67CR,
67CSR, 67CFR, or 67CFSR does not
provide full overpressure protection.

The internal relief valve is designed for
minor seat leakage only. If maximum
inlet pressure to the regulator exceeds
maximum pressure ratings of the down-
stream equipment or exceeds maximum
allowable outlet pressure of the regula-
tor, additional overpressure protection is
required.

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 aremote, safe location away from air
intakes or any hazardous area.The vent
line or stack opening must be protected
against condensation or clogging.

Before installing a Type 67C, 67CR, 67CS, 67CSR,
67CF, 67CFR, 67CFS, or 67CFSR regulator, be sure
the installation complies with the following installation
guidelines:

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.

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).

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. Foruse inregulator 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.
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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, figure 13) to adapt the installation. If the
mounting bolts are too long, place a spacer on the bolt
(see figure 13). 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 3 through 9.

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 nhot within the range of the
control spring, install a spring of the
proper range according to the diaphragm
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
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 applicable codes and
government regulations. Open the Type 67CF, 67CFR,
67CFS, or 67CFSR 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 without
firstisolating the regulator from system
pressure and relieving all internal
pressure from the regulator.

Type 67C, 67CR, 67CS, and 67CSR

Trim Maintenance

Key numbers are referenced in figures 3, 4 and 12.

1. Remove four bottom plate screws (key 3) from the
bottom plate (key 39) and separate the bottom plate
and O-ring (key 4) from the body (key 1).
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2. Inspect the removed parts for damage and debris.
Replace any damaged parts.

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. Check O-ring (key 14) for wear and replace, if
necessary. Apply lubricant to the O-ring and place in
the body. Align cartridge key to keyway in body and
insert. Reinstall the O-ring (key 4), secure the bottom
plate (key 39) with screws (key 3), and torque to 15 to
30 inch-pounds (1,9 to 3,9 Nem).

Diaphragm Maintenance
Key numbers are referenced in figures 3 and 4.

1. Back out the adjusting screw or handwheel (key 18)
until compression is removed from the spring (key 17).

2. Remove the 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 3 or 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 15 to 30 inch-
pounds (1,9 to 3,9 Nem).

Note

OnTypes 67CS and 67CSR, lubricate the
adjusting screw (key 18) thread to reduce
galling of the stainless steel.

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 (key 33) if used.

Types 67CF, 67CFR, 67CFS, and 67CFSR

Filter Element and Trim Maintenance
Key numbers are referenced in figures 5, 6, and 12.

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),
thrust washer (key 37), 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. Check O-ring (key 14) for wear and replace, if
necessary. Apply lubricant to the O-ring (key 14), then
align cartridge key to keyway in body and insert.
Reinstall the gasket (key 26), filter element (key 6),
thrust washer (key 37), and filter retainer (key 9).
Reinstall the O-ring (key 4), secure the dripwell with
screws (key 3), and torque to 15 to 30 inch-pounds
(1,9 to 3,9 Nem).

Diaphragm Maintenance

Key numbers are referenced in figures 5 and 6.

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 dia-
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phragm 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 15 to 30 inch-
pounds (1,9 to 3,9 Nem).

Note

OnTypes 67CFS and 67CFSR, lubricate the
adjusting screw (key 18) thread to reduce
galling of stainless steel.

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 (key 33) if used.

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 Part Number

Parts Kits

Types 67C, 67CR, 67CS, and 67CSR - Includes valve
cartridge assembly (contains keys 10, 11, 12, 13, 14, and 15),
O-ring (key 4), diaphragm assembly (key 16), and four
screws (key 3)
Type 67C (without relief)

Brass stem with nitrile plug R67CX000012

Aluminum stem with nitrile plug (NACE) R67CX000N12
Type 67CR (with relief)

Brass stem with nitrile plug R67CRX00012

Aluminum stem with nitrile plug (NACE) R67CRX00N12

Type 67CS (without relief)

Stainless steel stem with nitrile plug (NACE) R67CSX00012
Type 67CSR (with relief)

Stainless steel stem with nitrile plug (NACE) R67CSRX0012

1. Recommended Spare Part
2. Valve cartridge assembly includes keys 10, 11, 12,13, 14, and 15.

Key Description Part Number

Parts Kits (continued)

Types 67CF, 67CFR, and 67CFSR - Includes valve cartridge
assembly (contains keys 10, 11, 12, 13, 14, and 15), diaphragm
assembly (key 16), O-ring (key 4), filter element (key 6), filter
gasket (key 26), thrust washer (key 37), and four screws (key 3)

Type 67CF (without relief)

Brass stem with nitrile plug R67CFX00012

Aluminum stem with nitrile plug (NACE) R67CFX00N12
Type 67CFR (with relief)

Brass stem with nitrile plug R67CFRX0012

Aluminum stem with nitrile plug (NACE) R67CFRX0ON12

Type 67CFSR (with relief)
Stainless steel stem with nitrile plug (NACE) R67CFSRX012

Valve Cartridge Assembly Only®
Type 67C, 67CR, 67CF, or 67CFR
Brass stem

With nitrile plug T14121T0012
With fluoroelastomer plug T14121T0022
Aluminum stem
with nitrile plug T14121T0042
with nitrile plug (NACE) T14121T0052
Type 67CS, 67CSR, 67CFS or 67CFSR
316 Stainless steel stem
with nitrile plug and O-rings (NACE) T14121T0092
with Fluoroelastomer plug and O-rings T14121T0102
with nitrile plug and Silicone O-rings T14121T0112
1 Body
Type 67C or 67CR, Aluminum T40643TORG2
Type 67CS or 67CSR, Stainless Steel GE00909X012
Type 67CF or 67CFR, Aluminum T80432T0012
Type 67CFS or 67CFSR, Stainless steel 40C1887X012

Type 67CFR with Smart Bleed™, Aluminum GEO03477X012

2 Drain Valve
Type 67CF or 67CFR
Brass 1K418918992
18-8 Stainless steel AH3946X0012
Type 67CFS or 67CFSR
316 Stainless steel AH3946X0032
3 Flange Screw
Type 67C, 67CR, 67CF, or 67CFR
Standard spring case and spring case
with 1/4-inch NPT vent (10 required) T13526T0012
For wire seal
Flange Screw (9 required) T13526T0012
Flange Screw (1 required) 14B3987X012
Type 67CS, 67CSR, 67CFS or
67CFSR (10 required) T13526T0042
40 O-Ring
Type 67C, 67CR, 67CS, or 67CSR
Nitrile (NBR) T14380T0012
Fluoroelastomer (FKM) T14380T0022
Silicone (VMQ) T14380T0032
Type 67CF, 67CFR, 67CFS, or 67CFSR
Nitrile (NBR) T14057T0012
Fluoroelastomer (FKM) T14057T0022
Silicone (VMQ) T14057T0032
5 Dripwell
Type 67CF or 67CFR T21040T0012
Type 67CFS or 67CFSR 20C1726X012

61 Filter Element (Type 67CF, 67CFR, 67CFS, 67CFSR)
Cellulose(40 microns)(67CF, 67CFR Standard) 1F257706992

Glass fiber (5 microns) 17A1457X012
Stainless steel (40 microns)
(67CFS, 67CFSR Standard) 15A5967X022



67C Series

Key Description

7 Spring Case

Type 67C, 67CR, 67CF, or 67CFR, Aluminum

Drilled hole vent (standard)
1/4-inch NPT vent

Type 67CS, 67CSR, 67CFS or 67CFSR,

Stainless steel
9 Filter Retainer
Type 67CF or 67CFR
Type 67CFS or 67CFSR
1002 Valve Cartridge

112 Valve Plug
Type 67C, 67CR, 67CF, or 67CFR
Brass stem, nitrile plug
Aluminum stem, fluoroelastomer plug
Aluminum stem, nitrile plug

Type 67CS, 67CSR, 67CFS, or 67CFSR

Stainless steel stem, nitrile plug

Part Number

T14070T0012
T14070T0022

20C1727X012

T14052T0012
T14052T0022
T80434T0012

T14053T0012
T14053T0022
T14053T0032

T14053T0042

Stainless steel stem, fluoroelastomer plug T14053T0052

1202 Valve Spring

Type 67C, 67CR, 67CF, or 67CFR
Stainless steel
Inconel (NACE)

Type 67CS, 67CSR, 67CFS or 67CFSR,

Inconel (NACE)
130:2  Valve Retainer
140.2  O-Ring
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)
150:2  Soft Seat
Nitrile (NBR)
Fluoroelastomer (FKM)
16"  Diaphragm Assembly
Type 67C or 67CF (without relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Type 67CR or 67CFR (with relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)
Type 67CS or 67CFS (without relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Type 67CSR or 67CFSR (with relief)
Nitrile (NBR)
Fluoroelastomer (FKM)
Silicone (VMQ)

17 Spring

T14105T0012
T14116T0012

T14116T0012
T14071T0012

T14063T0012
T14063T0022
T14063T0032

T14055T0012
T14055T0022

T14119T0022
T14119T0042

T14119T0012
T14119T0032
T14119T0052

T14119T0062
T14119T0072

T14119T0082
T14119T0092
T14119T0102

Type 67C, 67CR, 67CF, or 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

GEO07809T012

T14059T0012
T14058T0012
T14060T0012

Type 67CR or 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 (0 to 8,6 bar), Red

T14113T0012
T14114T0012
T14115T0012

Type 67CS, 67CSR, 67CFS or 67CFSR, Inconel (NACE)

0 to 20 psig (0 to 1,4 bar), Green

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 (0 to 8,6 bar), Red

0 to 150 psig (0 to bar), Black

10C1729X012
T14113T0012
T14114T0012
T14115T0012
10C1730X012
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Figure 3. Type 67C or 67CR Assembly Drawing

Key Description

18 Adjusting Screw

Type 67C, 67CR, 67CF, or 67CFR

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
Wire seal (not shown)

Type 67CS, 67CSR, 67CFS or 67CFSR
Square head with or without closing cap
Handwheel

19 Locknut
Type 67C, 67CR, 67CF, or 67CFR
Type 67CS, 67CSR, 67CFS or 67CFSR

20 Upper Spring Seat
Type 67C, 67CR, 67CF, or 67CFR
Type 67CS, 67CSR, 67CFS or 67CFSR

22 Pressure Gauge (not shown)
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

Part Number

T14061T0012
T14102T0012
T14104T0012

T14101T0012
T14103T0012
T14198T0012

T14101T0022
T14103T0012

1A946324122
1A9463X0042

T14051T0012
10C1725X012

11B8579X022
11B8579X032
11B8579X042

11B9639X012
11B9639X022
11B9639X032
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Figure 4. Type 67CS or 67CSR Assembly Drawing

A

ey Description Part Number

23 1/4-Inch Pipe Plug (not shown)

Socket head, steel 1C333528992

Hex head, stainless steel 1A767535072
24 Tire Valve (not shown) 1H447099022
25 Information Label (not shown) -----------
26" Filter Gasket

Nitrile (NBR) T14081T0012

Fluoroelastomer (FKM) T14081T0022
30 NACE Tag (not shown) 19A6034X012
31 Panel Mounting Nut 10B2657X012
32 Wire Seal (not shown) 1U7581000A2
33 Closing Cap, resin 23B9152X012
34 Spacer (2 required) (figure 9)

Type 67CF or 67CFR T14123T0012

Type 67CFS or 67CFSR T14123T0022

19
18 17

20 10

16 26

15 3

14 A 9

11

12 2

T40573-2

L@

Figure 5. Type 67CF or 67CFR Assembly Drawing

Key Description Part Number

37" Thrust Washer (Type 67CF, 67CFR, 67CFS, or 67CFSR)

Nitrile (NBR) T14196T0012

Fluoroelastomer (FKM) T14196T0022
39 Bottom Plate

Type 67C or 67CR GE03520XRG2

Type 67CS or 67CSR) GE03520X012
45  Screen Vent 0L078343062

Parts for Mounting on Fisher 2500 Series Controller

35 Mounting adaptor plate (not shown) T21043T0012
36 O-ring (not shown) 1E591406992
38 Gasket (not shown) 1C898603012
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Figure 6. Type 67CFS or 67CFSR Assembly Drawing
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Figure 8. 67C Series Spring Case Vent Positions

VENT POSITION 3

Figure 7. 67C Series Optional Panel Mount
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Figure 9. Type 67CF, 67CFR, 67CFS, and 67CFSR

Drain Valve Positions
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Figure 12. Valve Cartridge Assembly

Figure 11. Optional Closing Cap
(Only Available with the 1/4-inch Spring Case Vent)
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Figure 13. Spacer Diameter and Assembly
(For Installing in an Existing Installation
if the Mounting Bolts are too Long)
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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



Type 1510 Side-Mount
Electric Level Switch

Form 498

Type 1510 is a horizontally mounted,
float-operated level switch suitable for plant
and OEM applications where open or closed
contacts are required to signal presence or
absence of liquid at a discrete level. The float
extension arm moves a magnet which actuates
(deactuates) a hermetically sealed reed switch.
Actuation (deactuation) can be reversed by
rotating the unit 180 degrees.

—A WA

n-—fli k | n»

Dimensions

Product Specifications

Horizontal mount only
1-1/2” through 6”
NPT(M) or Flanged

* up to 5000 psi (345 bar)
-40 to 400°F
(-40 to 204°C)

Hermetically sealed reed switch
with 18” 20 AWG wire leads
Class |, Groups A, B, C & D;

Divisions 1 & 2 with CS option

Class |, Groups C & D;

Divisions 1 & 2 with CS option

1/2” NPT(F)

ravity 0.45
ANSI B31.3
Approximately 6 Ibs. (3 kg)
CSA Certified (US & Canada) and
ANSI/ISA 12.27.01 or ATEX and IEC
approved (optional). See page 2.
GOST-R Certified (Standard)

*Agency certifications may affect ratings. See Accessories for details.

Design and specifications are subject to change without notice.

For latest revision, see sorinc.com.

Linear = mm/inches
Drawing 0390693

54.0
212

7

WIRE LEADS-

457.2
18.00 MIN LENGTH
COLOR CODED

FLOAT

MC or MD MANUAL
I CHECK OPTION
MD INCLUDES 20FT
| LONG CABLE
‘
|
127
0.50
1-1/2" NPT(M) PROCESS
19.1 BODY CONNECTION
0.75 ‘
—
‘
|
‘
|

V]

AND MARKED

1/2"NPT(F,
ELECTRICAL
CONNECTION

144.5 78.0
5.69 3.07

1 1/2” body shown. For all others, please consult factory.

sorinc.com

Registered Quality System to ISO 9001:2008

913-888-2630



Type 1510 Side-Mount
Electric Level Switch

How to Order

Model Number System

1510-5-G-5A-C-W9-ES-MC 5 Optional Accessories

Switch Mechanisms

Amperages based on resistive loads

General Purpose SPST 1A @ 110 VAC Max
3A @ 28 VDC Max
3 Watt Minimum

General Purpose SPDT 1A @ 110 VAC Max
3A @ 28 VDC Max
3 Watt Minimum

Low Power SPST 25 Watts Max
Low Power SPDT 25 Watts Max

Float Material 3

316SS (Standard) 1500 psig (103 bar)
—40 to 400°F (-40 to 204°C)
Monel 900 psig (62 bar)
—40 to 400°F (-40 to 204°C)
Polypropylene 5000 psig (345 bar)

-40to 150°F (-40 to 65°C)

Process Connections

Threaded: 1 1/2" NPT(M)
2" NPT(M)

Flanged: (Available with 316SS body only)

May affect process 2 1/2" 150#

pressure rating. 300#
600#

3" 150#
300#
600#

4" 150#
300#

6" 150%#
300#

Body Material 1

303SS (Standard)
316 Stainless Steel

wﬂmos G/5A | ¢ |weo Esl mc

Form 498

w9

W1

L9
L1

Insert accessory designator(s) as needed

Wetted parts are cleaned for industrial
oxygen service

ATEX and IECEX approved. Ex ia lIC T3
(-40°C<Ta<+125 °C)

3/4" NPT(F) conduit connection

CSA Certified. Class 1, Group A, B, C, D;
Divisions 1 & 2. For relay option;
Class 1, Group C & D, Divisions 1 & 2.
Single seal ambient & process
temperatures -40°C to +125°C

Canadian Registration Number (CRN).
Consult the factory for applicable
pressure and additional information.

Manual check accessory
(uses Viton GLT o-rings)

Manual check accessory (uses Viton GLT
o-rings) with 20’ remote cable

NACE construction - MR 01-75 / ISO
15156 2003. Available only with
316SS materials of construction

Tag, fiber. Attached with plastic wire to
housing. Stamped with customer
specified tagging information.

24 VDC powered DPDT relay in explosion
proof terminal box. Contact rating:
10 amps @ 115 VAC. Class |,
Group C, D; Divisions 1 & 2.

120 VAC powered DPDT relay in
explosion proof terminal box. Contact
rating: 10 amps @ 115 VAC. Class |,
Group C, D; Divisions 1 & 2

Tag, stainless steel. (Attached with
stainless steel wire to housing.
Stamped with customer specified
tagging information. 2 lines,

18 characters and spaces per line.)

Stainless steel nameplate permanently
attached to housing. Stamped with
customer specified tagging information.

Fungicidal varnish. Covers exterior
except working parts.

*CS or CL option is required on all flange
mounted units.

**Manufacturer limits on Viton GLT are

-40 to 400°F.
***Not available with L9 or L1 switch options.

~+——— Model Number

sorinc.com

2/4 Registered Quality System to ISO 9001:2008 913-888-2630




Type 1510 Side-Mount
Electric Level Switch

Test Certificates

Certificates Cl1 C3 C4 C5 C6 C7 B5 B6 B7
Calibration * * & o
Inspection Report * *® & o

1510 Electric Level Switch Compliance / Conformance * L 2
Dielectric Test * 2
Insulation Resistance * * o
QA Test Report *

Replacement Parts
Part Number Description

3130-106 W9 - SPST Hermetically Sealed Switch Capsule

3130-245 W1 - SPDT Hermetically Sealed Switch Capsule

3130-107 L9 - SPST Hermetically Sealed Switch Capsule

3130-244 L1 - SPDT Hermetically Sealed Switch Capsule

3130-052  316SS Float Assembly

3130-040 20’ Remote Cable with two cable crimps*

9227-024 Manual Check Accessory (MC) (2" NPT only)*

9227-025 Manual Check Accessory with 20’ remote cable (MD) (2" NPT only)*
9227-028 Manual Check Accessory (MC) (1'/2" NPT only)*

9227-029 Manual Check Accessory with 20’ remote cable (MD) (1'/2" NPT only)*
*Unit must have originally been supplied with MC or MD option.

Limited Warranty

SOR® agrees to repair or replace any switch found to be defective in material or workmanship within five years
from date of shipment. The limited warranty is valid only if the switch was installed in accordance with published
factory installation instructions, operated within the design limitations stated on the nameplate, and returned to
the factory for inspection, freight prepaid, within the warranty period. Contact the factory for return authorization.
No claim for labor or consequential damages will be allowed.

sorinc.com Form 498
913-888-2630 Registered Quality System to ISO 9001:2008 3/4




SOR’ offers a full line of commercial-grade process instruments.

echOsonix’
Level Transmitters

Flow

Switches
Level

Switches

Temperature
Switches

aJnjeJadwa]
Tl
0
S

Pressure

Pressure
Switches

Process Instrumentation

-

We Deliver Quality On Time

SOR INnc. SOR Europe, Ltd. SOR - China
14685 West 105th Street Farren Court Room 903, No. 10 Building
Lenexa, Kansas 66215 Cowfold Wan Da Plaza

West Sussex RH13 8BP No. 93 Jian Guo Road
Phone 913-888-2630 United Kingdom Chao Yang District
Toll Free 800-676-6794 Beijing, China 100022
Fax 913-888-0767 Phone +44 (0) 1403 864000

Fax +44 (0) 1403 864040 Phone +86 (10) 5820 8767
sorinc.com Fax +86 (10) 58 20 8770

Registered Quality System to ISO 9001:2008 Form 498 (10.11) ©2011 SOR Inc.



and cost .

Reduces the mounting helght and
enables. compact machinery design.
Eﬁectlve area is larger than the former
madel,

Tube swivels 360°
Universal type permits 360" piping swlvel

P2 size added to appllcable tublng
- sizes _ ,
* Metrle slze (Release button; White cofor)
" p2,03.2, 04, 06, 08, 010,012
* Inch size {Release button: Orange color)
ai/e", 05!32' uSl'IE" 91.’4 05/16", 03/8°, 01/2°

Maximurn operatlng pressure
T MPa max., -

Applicable tubing malerials
Nylen, soft-nylon, and po]yureihane
*. tbing are appllcable ’

Retainer prevents accldental Ioss of .

needle.

Option e ’
Hexagonal lock nut, Nickel plated
option

Number of needle rotatmns has

been increased :

(8to 10 turns)

. The
rolations (8 to 10 turns) permits. sasy

" control al low speeds.

" Elbow type
App]lcabla lublng 0.0, p2

- &Cautlon

Made to Order .

(Harar ta page 422 for getdila.}

416

increased  number of needle

Nula E) U132 has | the sama apacifcallun as M5, -

Spéed Controller with One-touch FittAing
Elbow Type/Universal Type |

Series AS

Minimizes installation time.

Model
ik 2|4 12{18! 52
3 MIx0s|@(@|@ @@
5|M5x08|@|®|®|®@ ®®®® 8,10, 16, 201
fi2tea21ivF] | @@ |@ L@@ )@@ 8,10, 16, 20
i rve | |@|e/elels] [oelee® 20, 25, 32
R 1/4 |@|@®|®(® ®|®|@® ®|®| (2025340
R1/4 - ClIoHCC] @|®ie 40, 50, 63
"Rals sle|ole|. |®|®|®| 140,850,863
R1/2 |eo|e® ®| @63, 80, 100

Nola 1) AB12801F- M5 a2 appllcabla clendarhura slzes are 2.5, 4, 6.
Hota 2) Ebow type cnly

. Nola 3) Meter-oul and matarIn typas can lm \uauully dllferantlalad hy the lock nut. The lock nut on lhe melar out lypa

ls eleciroless nickel plated, whils the.melér-In 1ype Is black zinc chromate plated,

.. Nuoie 4} ®Marking Is efeciroless nicks! plalad pmvldad L] s!andard {N .,peniﬂcailuns}

apeclflcatlons o .-
Fluld ) L. Alr
Proof pressure 1.5 MPa {1.05 MPatt))
.Max, operating pressure . . . . 1 MPa (0.7 MPa )
" MInl. operating pressure - 0.1 MPa
Ambient and fluld temperature —5 {0 60°C {Nd freezing)
Number of needie rotations 10 turns (B turns @) *
"Applicable tubing material & Nylon, Sdft nylan, Palyurethane )
Optlon . With seal, Hexagon lock nut 9, Electrolass nickel plaled )

- Nota 1) {n case of AS1201F-M3-02, A512I:I1F ME.02°

Nate 2). Incase of AS1201F-M5 ond AS120011F-U10/32 types. .
In case of AS1301F-M5 ane AS1301F- U101'32 .-
AS1201F-M5-02: 10 4ums. ' . : .

Note 3) Use caullan regarding tha max. oparaling pma sura when saft nylon ar polyurelhane lubing is used.
{Raler {o pagas 374 and 372 {or detalls.) . .

Nola'zt; in case of AS1301F-M3-02 and AG1201F-M5-02, polyurathene only, -

tota 5) M3, M5, 10-32UNF type poris ara nof availabla wllh Eeals

Nota ) Brass parts are i alectroless nickel plated, )

Fiow Rate and Effecllve Area

Tk Metrlc sfza| 52, 032, 64 | 03.2, 04,05 | 032, 04| 06,08,010 |04 [@6] 08, 510 [o06]w8 [o10, 12 [ot0]otz|
ubing . b1 e | e . - . ‘
.. | o1/8%, ol o¥16' | o1/8", |oWiE, 014, I (L3 T . k.

‘ Inch slze osfaz” | ot psoz |osaz| oie us?z‘ X1 e 1_14 316" ©3/B _ o8] ol .
Gn;"nm’d Foeatinftell 20 100 180 | 230 |260|a9p| -460° [&G0|7s0| 920 -itseojiTto
{Frez o) | Bixfienma o) 0.3 1.8 27| 85 lal|s| 7 -{i0[(12] 14 |24|28

Nota 1} Flow rate valuas are measured at 0.5 MPa and 20°C,

~ JIS Symbol

£

. Flow Direction Symbcla on Bady

Unlversal type

—————u—u—-—————m—m—-—--——————-—-u'

"1 Be sure to read before handiing.

j Refer to front matters 58 and 59 for Safety Instructlons and pages 412 to 414 1
Li:ur FEow Control Equipment Precautions,

ZS\MC



Speed Controller with One-touch Fitting -
Etbow Type/Universal Type

How to Order

Series AS

'AS

Body size
2| M3, M5 standard
18, 1/4 stendard

3/8 standerd
1/2 standard

- Types
Elbow
Unlvarsal

Control type «

. Metr

lMade to Order
{Rsfer to page 422 for detalls.}

Noneg .

Wiih seal
Hexagonal lock nut
. Electrofess nickal plated

+1 (f mara than one option Is required,
wrile option part numbers in the order
of "B, K NN
+2 M3, M5, and U1GIaE are not availebla
wilh seals.

" e Applicable tubing O.D.
¢ slze Ench slze

- Meterout

- Meler-in

With One-touch fitting® -

ol -

gi2.

e Port slze
iM3: Maxos& |
Thread type o M5 M5 x 0.8 -
. Melric thread (M3; M5) .| Iy 10:32 UNF |
Unified thread (10-32 UNFY [ - 178
R 1/4
NPT a8

Needle Valve/Flow Characteristics

12

' *Usa o1/8" 1uba

. AS1201F-M3, AS1211F-M3 -

- AS1301F-M3, AS1311F-M3

AS1201 F-M5-02 AS1 21 1 F-M5-02

- AS1201F-M5, AS1211F-M5 .
. AS1301E-M5, AS1311F-M5. "~ |

. AS2201F-01, AS2211F-01
AS2301F-01, AS2311F-01 -

1.’0 3 ] 15 -

= ] = T = 200

i |- P i g & Fan
Et : . E = E -2 - E
= DAk =3 10E = E
£ 8| (f TBlE ® f

BEY g ixm B - 5 K
o el " by L2 | e g
B a5 B 3% [ T
g9 % E 2 z £
& | i B o -
I I ] T ,
. Numbar of nesdie rotatlons Number of neadle ratations - . Numbar of needla totations

C - o R Note) “U10/32" Is tha sama s "M&", oL e
AS2201F-02, AS2211F-02 - AS3201F, AS3211F AS4201F, AS4211F -

- AS2301 F-D2 AS2311F—02 AS3301F, AS3311F . AS4301F, AS4311F .

: ) AL " jnet

= ~ = L = _
3 El 1B 12E = E
<L g E < ¥ E. =. £
E 5 £ L el S = g
o #00 i e g =2 o 2

j= 1 BT . 2] IE 3

T T I 0 5 7] ’D'.:. G g i3 9
Nurnber of neadla rumﬂons Number of naedle ratations Numhar ur naadla rumlions
ZSNC a7



2 Meter-out type

Z M3 part”

Meter-In type

. £ Universal type

‘Series AS
Construction

" Elbow type

- Meter-out type

~ M3 port

) uztub!ng'type '

M5 port .
- U10/32 port

) = M5port
# ulomzport

M3 port -

" Meterin type
M5 port

T
o
o
1n
=

02 tubing type

U10/32 port
418



Speed Controller with One-touch Fitting . |
Elbow Type/Universal Type Series AS

Construction
Elbow type ‘ . & Universal type

Meter-out type AS3201F-02 : Meter-out type AS3301F-02

AQ
- |ASY
|AK
VCHC
: Component Parts .. . ASS
= Malarial DEEEE NG = N escrplist
1 PBT - 1 | -Body A ASQ
2 | Handle : PBET! . g R -2 | . Elbow hody PBT : : - P
3 Body B . Brass®@ Eleciroless nickel plated” 3 Handle : PBT o . KE .
-4 | Needle Brass Electroless nickel plated = - 4 BodyB - | Brass (3 Electroless nicksl plated = —
*_ 5 | Needle gulde . Brass Electroless nickel plated = 5.0 Needle - | Brass Electroless nicket plated ~ (TMH -
[ Seat ring - Brass 9 3 & Needlegulde| - Brass Electroless nicket plated
7 Lock nut - Brass ¥ Electroless nickel plated & s 7 -Seatring - - Brass @ .
;| U-packing - 'HNBR - . a Lock nut =~ Brass® - Electraless nickel plated 4
9 Casselle - — 9 Useal - HNBR I :
10 [ Seal . NBR 10 Cassatie Ce =
11 O-ring : NBR 11 | * Seal - ) NBR
.-12] O-ring ) NBR * 12| Oring - - NBR
13| Ocring - - __NBR 13 O-ring - NBR
.. 14 . O-ting - ' NBR 4| Orlng. .| NBR
© 15| -Gasket . NBR, Stainless steel RS 15 | Q-ring. - | NBAR
Note 1) AS12001F-M3-02'and AS 12011 F-M5:02 are mads of glectoless 16| Oring ~. - __NBA .
nickel plated brass,. co 17 Spacer . | - - e : -
- Nola 2y AS12001F-M3 is made of stainlass stesl,” - 14 Gasket NBR, Stainless stesl
. Nola 3y AS22001F, AS32031F-02; Electroless nickel plated.

_ Note 1} AS13001F-M3 is made of stalnless stasl.

Note 8) AS2301F, AS3301F-02; Electroless nickel plated,
Nole 3) AS2001F type is mads of steal.

Nole 4) Mater-in type is black zinc chromale plalad.

" Nola 4) AS2001F type is made of siesl.
. Nola 5) Mater-in type s black zine chromate plated.

&Lﬁ

SVC I A I



Series AS

Elbow Type

M3 port
M5 port o :
U10/32 port Appheibia hiting 00, o __H Famgwizhames e3)

L4

Apdatia bt O Tt o i)

LA

a M 8 [ S 1 AR A " o2 tubing type

AP R I 1 { AS12C1F-M3-02
U] [ 'N AS12011F-MS-02

L h \ R
ohz T . AN : .

L4

oD1
v
i
1

I
rr\‘\l_Tn[_:r

i \_\/}

L3

'. Em '.j-\'ﬁnﬁba-.

Metric Size . " Inchsize

ASIZOIFM! [

AS12ETIFHMI-02

2 o {53 —lua| — 21|28 no —
AS1201F-M5-02 ¥5xcs | T 5 15| 73| e ] 3 - AS1ZENEM300

AS12001FM3-23| 22 a4 . {ms
- MIx05 | 55 |— 72| — |i81 | 17— 288|241 | 24 218|127 | 4
AST12C1FM3M4] 4 LA wl

ASCHEME2]

AB1201FN501.

AS1201F-MED]

| AstIE R
AS1201FMs08] 317 | Msxon -
1.4 213 |4 85| 7
ASHCIFUIISE] 3he” | 1oazunF 117 - _
AST2IIENSD6 . Msnumrssa] i |wrea | [ Rl e el el el
ASEH R o e AstzOiEivaag] 1 | toazmE *° el b
‘ASZEEHF-M-Z.'! 12 33| e |ws| - o 127’ | 15 - AsZ2OIROIO] 1m | 23 | 4 |z25 S w7 RN
AS22ONFD104 ] 4 [13] E EZI || L], | Aszpiroio) s S I ) R ETIEY] . 7
ASRMF01-06| 0 i ful 12 "_.B Ma| — j2d|27a \alaaz oy 'ﬂ'-f 115 ASRDOIFRGI-DSEone: | 1A (129 ﬂ 142)3.1 | 302 CpSss o2y || ms | 7
AS22017-01-08] o 127 1452 e w5 |18 AS2CHRGNOT| ‘Iz Jas|@ . 15 | 10
" AszzoiFann] 1o o5 | ni|me I ER s e N N I EA I R {a|a

- ARROIRE a8 - AS3I2ENF034 |:
ASIFFI2}E L AS201R04-11| o

1.8
2 | T P

n

45 | BT 421

* AS#201F-04-10| 10 24 | 15| . [mapara o |0 ASSROIF083| e | 8 107 as2 {ans | 2z | o
1 ] ~ 245|547 | 4na | 495] 421 — .
AS42[1F-04-12| 12 85 | pap Mafan ; z b toie 1} { } are tha dimenslons of NPT thread.’
Nole 1) { ) are thy dimenslons of NPT lhraud feota 3) Aaferance dimensions - MO18 2) Refsrante thrend dimensions after instatiaiion,

Noin.2) Aeferance lhread dimensions aller installation, Note 3) Flaferenca dimenslons



Speed Controller with One-touch Fitting . ,
Elbow TypeIUmversal Type Series AS

. Universal Type

Applezhla hbing 0.0, 2d
w oD A H,
Pt
5
_'.‘!
3 o ——:_‘ 2|
Ia - -4
C1
T
b2 - Lt
L2
"M3pdrt
M5 port : o ,
U10/32 port - . , o Agthatla i G0od
: ’ ’ ' '] Ho_ .
R E %
g1 o AL T asp
o2 N =2 . . e o | ‘|IASN
Metric Size LT . Inch Size '

ASY

ASIINFHE23 ) 22 Wy 55 12|72 Iﬂ.ir BD|2 ] |05 12-7-'_'— 7 A51JD1MM1 T2 72 | i MBHEIMI| 2 | 5]{wmr V AK
AS12CIIF-M04 - I © ASHCMEMIC] | " Tea) zafaa] T | 5 |

VCHC

’ A 505 v | 16 u0s . . ) aem
s:;?‘ﬁ':qwl e 1n-u;.u= ria 1 |ea|za|ms] 185 ASR
ASTITIE01) ’ AA:IJ F:M -~ a |— a8 a3 |toa mafen| s [zal— s |ASD
. aa| . ] 57| } s . ] - - .
19 =1 175 | ms 1 erp— ol e wl | 218|207 [aee| - . |z .
AS2S01F01-04| 4 . FIT e ) . AstauitRURaa e | oouee | - . 1. i KE
1 15802t [7a |— 1
AS2I01F-D1-06| & 27 14 [#0] 3]s 1318 ASZICTR01-01 | 12 at 44| . - 3]
— B 121 —1 175|203 w—
AS2ICNF01-08] & 162 [ ouo | 22} a8 s [e  Asza01F-01-03 | s 81 2in e (TMH
; 2 [304 AS2IDIF-01-05 | vier | 1w "1;’.‘,' B I D B o e Y E 2T o
ABZICIF-1-07 | 1r 112 128|103 720 256 | a2 7]
AszamF-m-os i 52|  f1za |1a2|oasfzz [40n T El

AS4arRe40| 10 NN E RN EN T i
1”2 —]z2a 507 [0} 485) 41 s
AS4IOIFM-12] 12 @A | 217 164 7an| 52 | 560 ens - . 2 | ASTIIROAAT]: :
Note 1) {} are tha dimensions of NPT thraad AS4A0TF04-11 u s ol e
Note 2) Aelerence Lhread dimensions aftar instalistion. o ASEOIF0s1a| e R P ot Kl proy Pop e et e e B 5 m

Note 3 renca di
ote 3) Referenca dimanslons Nole 1) { ) ara the dimeansions ol NPT tHraed

Note 2) Refarence threed dimensions aftar installation. ’
- Nets 3) Ralarence dimanalnnn

ZSNC -



Series AS - o
Made to Order Specifications:

Please contact SMC for detailed dimensions, specifications, and dellvery

Ex.) AS2201F-01 ~048~x21

‘Note 1) Not paricle-frae
Nate 2) Throttle valve Is unly compatible with the part na, nf the maler—nut ype.

Ex.) AS2201 F~01 -045-X214
Nuoie) Thrattle valve Is unly cumpallble wilh the part no. of lha meier-oul type

4 T

How to Order

X250

C 'Body"sizel'
M3, M5 standard] - - Nome
=] 118, 1/4 slandard [ With seal
’ ' o - *M3 end M5 are nol avallable with seals.
Elbow ST o o
L ——s Applicable tubing 0.D.
Control typen oo S Port size T04; oL
Meter-out 3 [M3] Maxos
 Metarin . - [M5] Msx08
B - lEME BA
. With One-touch fitting® J o2 R

Fixed oriticee

DR HOC|I0 e
ihiellelizlolis] sllo]ala]

|ojojejolojelelo|o|s):

The graph halow shows the relationship- halween ariflees for each .
cylinder bare and cylinder speed. Please refer io it during selection.
The cylinder speeds on the graph are theoretical values. Actual
valuss: may dlffer depending en the piping conditions or sliding
fnclion, so please use this graph as a guideline only. .

TOLEOL T

400

300

200

Cylinder speed (mm/s)

100

0 01 02 03 04 0606 07 08 08

Diameler of arifice (mm) -




Speed Controller with One-touch Fittings
In-line Type

Series AS

Model

Minimizes installation time
and cost

. Reduce the mounting helght and
enables compact machinery design,
Effsctive area Is targer. than the farmer ® ® ‘3' 10,18, 2000
- model. ®{® | ®e|l® .~ 20,25,32
®|®- e|®N® 20, 25, 32, 40
si :;ze added to applicable tub!ng Telelel® ®l®le 40, 50, 63
- *» Metrle size (Release button: Whila color) - ™ }f Ks umF—u T T——— I@ ® . |®|®] - 63.80,100
2 9.0 ’ I ola 1) AS1 Eappua o cylinder bore sizes am 2.5, 4,6, -
. fn ‘,:rr: syizi :?ﬁ:lgagglhguu)c;:zjarange color) Note 2} ®Matking is eleclraless nickal platad, pruvlded as slandard {N spemﬁcaﬂuns)
. o1/8", 05/32", 53!15“ al/4", o516", o3/8", o1/2". Specifications
© Maximum operating pressure o Fluid S . Alr
1 Mpa max. - s "' Proofpressure - U L f L. ‘1.5 MPa {1.05 MPat¥
o - ' Max, operating pressure I 1 MPa (0.7 MPa ')}
‘Applicable tubing materials Min. operating pressure _ = 0.1 MPa
Nylon, 'soft nylon, "and - po]yurethane - * -
) iublng are applicable : -7 . Amblent and fluld temperature . . - . —51060°C {No freezing)
Number of needle rotatlons - I 10 turns {8 turns & -
Retainer prevents accldental Ioss of Applicable tubing material ® - - Nylon, Saft nylar, Pajyurethang 1
needle. - Opton - ' Hexagonal lock nut, Electroless nickal plated &
: R . Nate 1) In case of AS1001F-02 : .
Opnon RN Note 2) incase of AS1001F iype, AS1DD‘IF~DE 1Dtum5 :
. Hexagonal ||;|ck nu[ . “Nots 3) Usa caution regarding the max. operating prassura when solt nylon ar pulyura!hane lubing I uged, -
a
.NlckE] plated optlan i i (Halariu pagas 371 and 372 for details.) - ) i

. ane 4} In case of AS1001F-02, pelyurethane anly. .
-Note 5) Brass paris are all electroless nickat plated. - -~
Number of needle rotatmns has T : : R

. been increased "~ ~ Flow Rate and Effective Area

{8 to 10 turns) - :

The rcreased . number ‘of needle - : , -2091 - Skt

rotations” (8 to 10 turns) permits easy ‘ Melric siza | 02 |o32,0406| 04 | o6 | o6 | PB [ 0B | 08 |8ile12| 10 |12

coritrol at low speeds. ‘ © | Tubing ' r—— ‘ '

_ - oD. inch slze | — v oagan| 052" (016!, Gti4'] 02/16" |14, 0BNE| 01/4° |0B/16'] ©3/8° | 0/8" | B1/2"
BVIE", o4 : |

ﬁtgﬁtmlled Arfowdmin(WR) 20 | 100 {130 230 280 | 460 |420|660| 920 [1050{1390
{Free flow) | Stectve area (mn?){ 03 | - 1.5 |- 2 35 |45 7 65|10 14 |16 | &

In-line type
. . * Nole) Flow rala values are measured at 0.5 MPa and ED“C:

How to Order

- JIS Symboi

'Body size
1 0] M5 standard
$200:]1/8 standard|.

Naone
Hexagonal lock nut
;| Electrolrss nickel platad

:205:}1/4 standard 1 - « |f more hen one optian Is requicad,
300 :| 38 standard - - wrile opllnn Eaa;tnumbsrsin |ha
- 4003 1/2 standard P I - order of "K' "N - _
— A S " Lapplicable tubing 0.D. :
_l_\.'la'de to Order . . BRI to . ' : Ma?rlc-slze' Inch slze o . & Made to Order
pr {Rlefor to paga 431 fer datalls.) ] _' - With One-touch fittings [Eé o2 .01 o8| . © ."Aelorto paga 431 for
e S . o . 5 ‘23] 03.2*| [oafosmer| - 0 v demis
Fiow Direction Symbols on Body -~ .~ . 4] o4 .| [05] o3/t6" S
= T : 067 oB 0% a1
08| o8 | |00 osME*}
10| o10 | [4123 o3l
12] o12 ‘13| ot/

- = Use o1/8* wba,

430

&
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Speed Controller with One-touch Fittings .
In-line Type Series AS

Needle Valve/Flow Characteristics

AS2001F
- ;
. . — 204 -
€ ] |g |
E E = Ef
*d [ £ [t
5 5 £ §
o 2 2 10d g
G T g -
2 = g 2
i} B e i
0 “10 : 1D [ 3o% £ o
Numharur naedle rutauuns , . ’ Number of nsadla rutalluns ; L Numbar ur neadle roiations
AS205% . AS3001F _ A‘.%‘JO‘IF
7 ] AR NGt
& 100 G E R -
k3 B = E = E
= E = £ =% | E
e e = c o} f = o
g, 2| j5 5|
4 20 218 -0 .
E.= -8 AT I B 1 B
g 100 r-a Z L= 1B e
g u P IC L S [ w
SR TR BT g s e SRR SN N 5 W
. Numher ofnasdla rolﬂtluns TR | ' Numbar of nigadle rotalions. | . : S Numbar of naadla ralions
/ACaution , - ' o ' ASN
1 Be sure to read before handiing —' : . " . ——
" . yRefer to front matters 58-and 59 for Safety Inslruct!ons and pages 412 to .' , R - L " AQ
N !514 for Flow Control Equlpment Precautlnn 4 o : S .
ASY
Made to Order o et oy
ASS
Ex.) AS2001 F-04-X12 U
) AS2001F- Ex.) AS2001F-04-X21
Nole) Not partlele-fmg - —
- : TMH

- Ex)A32001F 04-)(214

G - L am



Series AS

Construction

Component Parts

#No Mata “Nole:

1 FBT
2 PBT (I

3 Brass Electroless nickel plated
4 Brass Elactrolass nicksl plated
5 " Needle gulde Brass Electroless nickel plated
[5 Lock nut Brass @ Electrolass nickel plated
7 U seal ) . _HNER

8 Spacer —-

9. Cassette —

10 Packing . . | NBR

11 O-ring - ' NBR

iaote 1) AS1001F-02 Is meds of electraless nickel pla!ed brass
Nule 2) ASDEHF type Is made of steel.

In-line Type

L3

|
2
i/
o1
L2

oD2 R YT RO

9]

Metric Size ‘ : - Inch Size

AS1001F-02 | 2 | 6 | . [254|34 |209]184] 88 | 3 AS1001F-01 | 18 B4 | |38 |45 |235)|207] | 6
AS1001F-23 | 32 |84 (380145 |235 |07 . | B AS1001F-03 | 52" | 0.3 8.2 |52 (242 ] 214 7
AS1001F-04 | 4 |93 | 10 (392152 242 214 7 AS1OD1F-05 | 3n6" |14y . 487 ) | 1., [165] 12
- AS10DIF-06 | 6 [116 40.7{62 |252 (224 [135] B AS1001F-07 | 12 407 27| ¢

AS2051F-06

A52051F-05- 36" [{14| . |52.2{62 [346 | 208|165 24
AS2051F-07 | 144" |1d.2 (148|544 | 7.1 | 255|205 17 | 22
AS2051F-08 . | 518" [15.2 | s08]|81 |365|a1s5] 18 | 25

-AsqouiF-w— o [18s | o777 ) 514438 21 | .85

AS4001F-12 | 12 [z08|" " |a21| " |52 ]448| 22 | &9 ~ AS40D1F-11 zés . .

Note 1) Referénco dimenslons Cee 0+ ASA001F-13 f=i7| T {ead 116|524 | 448 22 | 106 -
: - a ' - Nota 1) Refarence dimansions ’ : . .

432

@.
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Speed Controller with One-touch Fittings
In-line Type/Panel Mount Type

Series AS[ F-3

Maodel -

Panel mount thickness:

3.5 mm at the maximum
Easy installation and remeval 2 | Y3
Installment of hexagon nuts on panal nuts - AS1001F LALJL AJALJR AL 5.10. 16, 20
" up and down In two locations enables user AS2001F |e|e AL 2L 20,25, 32
. to mount or remove it depending upon the | AS2051F LELJ si0e ~__20,25,82,40
Sluation. - : AS3001F - LILALARJ LALAL 40,50,63 -
- ASA001F [ BN ] . |9 - €3, B0, 100
"Specifications
"' Panel nut - B Fluld_ _ ‘ ‘ Air
) Hexagun nut ] " . _Proaf prassure . : 1.5MPa’
) ", ‘Max. aperating pressure S : : 1 MPa
Min. upemtfng’p'ressure ) : 0.1 MPa .
( Amblent and fluld terperature o ~5 o 60°C (No freezing)
) . Number of nesdie rotations .~ ~ . - 10 Wrns (B turns
- ‘Appllcnble tubing materfal @ . . " Nylon, Scit nylon, Polyurslhane

Nnte 1) In the-case of AS1001F typa

Nole 2) Use cautlon regarding the max. oparaling pressure whan soit nylnn or pnlyumlhana luking is
used. (Rafer to pages 371 amxt 372 for details.) .

Note 3) Brass paris ars all elsctrolzss nickel plated.

Flow Rate and Effective Area -

I Mastric size | 0320406 | 04 o8 o6 o8 a6 oB {210,012 | a0 | o012
Tublng . popes - - -
oD: . : ; _ {oane, ol . . i

' Inch size o&/3z* . . | odiE - . - " .

: e 0532 |y | | asner | o1 nsh_s 03/8"" | o¥E" | o172

Gn\clmlled iz | 100 | 130 | 280 {280 | amo [ 420 | 660 | sz0 | 1ose | taeo
(Free llow){EEdmanaimd - 1.5 2 a5 |45 [ 7 &5 | 10 | 14 % | 21 |

Nots) Flow rate vakues are moasurad at 0.5 MPa and 20°C,

JIS Symboal . - o o
= - : S How to Order
Flow Direction Symbals on Body o : | o
- = ) Body size Panel mpqnt type.
100- [ M5 standard - . - .
200 [1Bstanderd] . | .- . *Applicable tubing O.D.
205 [1Aganderd| |- . Metrlc sfize  Inch size .
300 | 3/8 standard | ] .| 284 ed32% |01 oi/8"
400 | 1/2 standaid N g; o4 03 05}'32'
A o - .06 -05 | oaNE"
‘ 08| o8 | o7 ]| s
: - ' : S ‘ o N BT 09 | 05/16"
- I Made to Order ‘ ' i’ : R S T IS T 11 | oasme
-[Heferto paga 43510rdelallu) With One-touch ﬂ“ings o ' ] 1a | otpe”
' ' * Usa 81/8" tube,
' Made to Order

Aeler to page 435 for detalls,

@ 434

o
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Speed Controller with One-touch Fittings .
: . In-li_nfe Type/Panel Mount Type Series AS D D D 1F "3

Needle Valve/Flow Charactenstlcs

ASBOOF AB2081F

Effective area {mm®)

Eftective area (mm?)

- Flow rate {¢fmin (ANA))

] E3 [CJ «
Number of neadle rotations -

) Nurnharni need!e rotations

Effectiva area (mm?®}

gy

F’i_ciw m!a‘(dmln (ANRY)

Flow rata (#min (ANRY}
. Efisctive area (mm’) I

" Effeclive area (mm?)

Number of nesdlz rolatiens | b " Number of needle rqig_ﬁqns

ACautlon

. | Be sure fo read hefore handling. ] .
jRefer to front matiers 58 and 589 for Safety Instructions and pages 412 to 414,
lior Flow Control Equipment Precautions

.Méd'e to Order -

EX. } AS2001 F-04-3- x21

Noig) Not part]cla -fren

Ex.) AS2001F-04-3-X214

N

435
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ASN




Series ASLILILITF-3 e

Construction
2
4
EN
& 1
5 2 Handle PBT
7 3 Body B Brass Eleclroless nickel plaled
4 Needle Brass Electrolass nicksl plated
J 5 Needle gulde Brass Eleciroless nickel plated
3 6 Lock nut Brass Eleciroless nickel platad
7 | Panel nut " Brass Elaciroless nickel plated
11 B | Useal HNBR .
= - 9 - Spacer . : .-
10 Cassetie -
11 Packing . NBR
‘ e 12 | OQting. . . NBR
10 ’
Qr,
8
1)
Dimensions
“"H1
{Hexagon width
across flals)

Applicable whing 0.0. od

H2
(Hexagon widih .
across flais) =
=1l
- i -
% - N
El

u

Metric Size - Inch Size

ASTO0IFO13

AST0MF-23-3| . g ', i
AS1001F04-3 - B|a02| 52 |17.4] a5 |a8.2|35 05| 18 ASI001F034
" AS1001F-06-3 {407] 62185 303|361 [135(. | 20 ASIDOIRGSD
AS2HDTRA4 | 0.7 ]

' ASHDIF7-3] #/

Asamiraea|'e
AS2051F06-3| 8

AS2051F-05
AS205tR07-3f 14 [13.2] 17 [13

Asdompsn3fio [1es o7 |0y 1727, 138 AEEIGHES
Asdootrazafiz | 209 s | [as |77 [7nalee =2
Nota 1) Reference dimenslons

175
71188

ASA00IR11-3 o7 | g | 752
. ASOMIFA33) df2r (217 83,1
Note.1} Reference dimensions




Speed Controller with One-touch Flttmg
'Elbow Type (Metal Body)

Series AS

Speed controller with

- One-touch fittings for

8,10, 15, 20

metal body specifications

= Uses flame reslsiant resin as standard. .
(UL standard V-0) :

JIS Symbol

Made to Order -
4 {Retar 10 pnga 423 for datalls)

®le|®|,

A Y ® 20, 25, 32
R ® 20, 25, 32, 40
R % ® @ 40,50, 63

R¥ e | @

Nole) @ rnnrking I3 eleuimless nickel plated previded as standard.-{N specifizations)

63, 80, 100

Specifications

Fluld ) .. Air .
Proof pressure "1.5MPa -
-Max. operaling pressure - 1 MPa
Min. operating pressure 0.4 MPa

'A_mblenl_ and fluld temperatura

" — 510 60°C {No freazing)

Number of needle rotatlons:

101iurns (8 turns i) -

Appllcable tubing material

Nylon, Sait fylon, Palyursthane

Optlan

" Hexagon lock nut, Elaptroless nickel platad @

Meter-out end meter-in typns can be visually differantiated by the lock mut.
The lock nut on the meter-out type is electroless nickel plated while the meler In type is black’ zinc

chromate plated.

- Note 1} M5 size -

Note 2} Brass parts ara all elactruless nickel plaled

How to Order

AS |

Spt.a-ec:il
controller

Body sizet
M5 standard”
01, 02 standard
03 standard
04 standard

Elbow

Control method

3 Meler-out .

Meterdn

LQ:}] ~F IQ’

ATube size-

None .
Haxagon Iotk nut-
Elaclraless riickel plated |,
* If more than one oplicn s required,

wrile opllon part nurnbars in the ar-
darof “K", "N .

With seal

4

i)

o8

010
.n12

With.

One-touch !itting

Thread slze
EM5E] M5 x 0.8 |
AV |

AV
A%
1/2 R

Note 1) M5 slza: S

SMC

N

(wnh ssal) is not nacessary

Made to Order

-~ Relerto page 428 for

delalls. .-

427

.
o
=
i
FH—E"“.
hss_

[ASA
As0

KE

TiviH



Series A S

~ Construction

AS1201-Ms

4
gt
N,
(e Sy
ek

£
il

-l

.'@I—%‘: A .

Component Parts

D&

AS2201/3201/4201

‘-Ex.) AS1201-M5- Fo4-x214{ S

.Nnta) Thmula valva Is only comnpatible wlth the pan no. of the malsr-uut typs.

A28 .

ZNg: =Malarial s
1. .__BodyA Zing alloy . GChromate plaied )
2 ‘Body B . Brass . Eiectraless nickel plated -
3 Needle drass Eteciroless nickel plated )
4 Needla guide Brass Electrotess nickel plated enly with M5
5 Seat ring _Brass n . .
[ ~Locknut- Brags @ __Electroless nickel plated &
7 " Handle Brass Electroless nicke! plated
8 Bushing PBT : :
9 Cassette P8T/Slainlass stesl
10 U-packing HNBR )
1 ‘Seal = - NBR -
12 | - Q-ring - NBR
13 ). ‘Q-ring . NBR
14 | Q-ring - NBR.
15 |- Q-ring - NBR -
15 Gaskat NBR/Slainless stse! M5 por! only
.. Nota 1) “A522D1“ Eleciroless pickel p!ated ’
" Nola 2) “AS2201"; Slesl
Nole 3) Metef-in fype: Black zinc chmmaied
Made to Order - %"

" Ex.) AS1201-M5-F04-X21

Nole.1) Not panicle-fraa - :
Nole 2) Thrattla valva ls only mmpaubla wﬂh the part no. of tra matsr—oui iype.

N
2



Spéed Controller with One-touch Fitting
Elbow Type (Metal Body)

Flow Rate and Effective Area

Series AS

Tubing ©.D.

AS‘EZD1--JI5-—FD4'l

AS22071- DZ—FDES - 6

28.7 | 38.5 (17.2 [ 40,3 | 36.3 ‘34,8

RV | 17 {155 (195

AS22011-02-FOBS
IAS32011:03-F
“HAS32ET1=03-F105:

AS4201-04-F105 10
- _AS42r11-04-F125 12

"R 24 1223(26.5 361 (50.4 | 24,6 | 54.7 | 49.7 | 47.4

154

Nole 1} Reference dimenslons
Note 2} Referanee dimansians of lhread M5, A after Installmlon

_ ACaurlon

-—n——u——_———————_—--——_-—-——-———-'

1 Be sure to read before handling. : 1
_ jRefer to front matters 58 and 59 for Safety Instructions and pages 412 io.
L414 for Flow Gontrol ‘Equipment Precautions.

N
%.

146

- Flow réte (¢/min (ANR)) 100 790 | se0 1580 | 1710
Conlralled (Frae) flow
Efiective area {mm?) 1.5 12 14 24 26
Needle Valve/Flow Characteristics o
A o AS22711 01 ASZH-02
g ™ = | g o £ =
zZ 3 FE z o %k JE T
g E = E =z £
£ ‘w is 1 E o
] g @
S 5 & s B £ T
= g D B ] g
@ = © = B =
z - z 2 x . "B
P i I 7, B i
e : 0 : ol . . | . = .
_ Number of nesdls rotations - ¥ Numbarofneadla rmatiuns Number of neadle rolations
o As&zm
£ | | =
- E < E
Bl HE dem g
@, 13 o
2] Iz e
° 1y &o T
i 5 &,
F—pyi0 . o
Nt_.!rnbaru naadla miatians B i Number of neadle rotations *
Dimensions
- D . B {Haxzgan widih Bmﬂ!ﬂalﬂ) o o _[Huaq.mwldthaunuﬂals)
L . o . Applicatis bing e ST Appiicabls 10bing
. SR - . Gbod A S O.od . -
. <| - %% . . by \Slll i o I ‘-u- < - [ \
5 T - -8 - ) ]
1 M1 w1 | U
T . . . obz . .
L1 \ L1 \
bz o L2 7 Lz T

429

ASP
IASN -

AQ

ASY

AK -

VCHE

ASS

[ASR
ASQ

KE

™H -



Speed Controller with Uni One-touch F|tt|ng

Series A S

K Shape of Uni thread ridge~ Nole 1} » Elbow type only-

- ~ : Nate 2) O indicates the contral type (“0” for rneler—uu! and “1" for meter—ln)
‘Use of the chamfered surface of the Nole 3) Meter-out and metar-in lypes can be visually differentiated by.the lack nul.
famale thread as the seat surface and " The lock nut on thé meter-out type is electrolass nic:kel plated, whila that on the metar-in 1ypa
adoption of gaskets made by laminating (s bleck zine chromate plated.

. "NBR on both surfaces of stainless steel - Note 4) Models marked wnh *@" are nll:kel pla!ad as slandard
plates achtave secure sealing ' :
regardless ‘of the difference of

‘diameters .due to the female thread Specifibations '
~ type, devialions due to the tolerance, or Alr - | Y—
" the size of the chamfered comer. . — - . ASN
{Any standard chamfered female thread 1 MPa
canbeused) . wiwe | o
B A ridge shape has been - . 15MPa | ==
created as a Uni thread | === -5 to 60°C (No freezing) ASY
for common applications 10 tums N
for Re, G, NPT-and NPTF. " Nylon, Soft-nylon, Polyursthane AK L
The male thread for‘pip— Unl-thread - | [VCHC
ing drastically cuts p:plng _ Gasket : I
man- hOUl'S - Hexagon lock nut, Electroless nickel plated 2) Ass
Note 1j Use caution ragardlng lhe masx. ﬂpamting pressura whan suﬂ nylnn nrpnlyurethana luhlng Is used. ASR
{Refer o pages 371 and 372 for dalails.) T ASA
" Nole 2) Brass parts are all qlaclmless nicllcsll plated. ' ' - R _—
S | KE -
Flow Rate and Effective Area =~ - . . : ~ ITMH

" JIS Symbol
e o1,
o]

.| oB,0t0}f 06 | 08 112

ot0| oi2 |

fluw Difection Symbals en Body -

| 480, |80 | 780 | 820 | 1588|1710

Note 1) Flow rale values are measured at 0.5 MPa and 206°C.
Note 2) O Indicales the control type (*0" for mater-cut and “i" for meter-in).

SViC . | : 445

N



Series AS

How to Order

1F—[002] [

l Made to Order
Bady slze ) ¥X2607] Antistatle type
=11/8, 174 standard : ’ Reler to page 450 for dalalts.

3/8 standard
1/2 standard

Option*

Nons
Hexagonal lack nut
Electraless.nickel plated
= |l mare than one option is required,

’ B wrila option part numbars in the
Type T ordar al K", *N".

BB Elbow : . .
T Applicable tub[ng O.D.
T — Metric size Inch size
7235 e3g*]| [0

N 04
Control type o8
Metar-out o8
. Metag-In - a10
912
With One-touch fitting B *Use 01/8™ tubs,
- ' . +Bore size -
Bt uni
ub2| unl ¥ .
g3 uni %

| uaq Urii %

Needle ValvelFIow Characterlstrcs

AS2201F-U01, AS2211F-U01 AS2201F-U02, AS2211F-U02 -
AS2301F-U01, AS2311F-U01 ~ AS2301F-1i02, AS2311F-U02 -

B
2

g

3

_ Flow rate (¢/min (ANR))” _
-Effécu'ye afea (mny) o

Effecliva area (mm?)
Ficw rate (@i (AN

. & ' A B o
Numherufneed{a rolaticns . Numbamfnaadle rutalluns

. AS3201F, AS3211F : - AS4201 F AS4211F
AS3301 F AS331 1F : AS4301 F AS4311 F

g

Efieativa arsa (mm}
Flow rale {ain (ANF)} -
' Effactiva area {mm?) ‘ 7

) ‘ Flnwl‘raia (d’min {ANRY)

2 - : 5
Nuimber af needle rolations Number of neatls rofations

446
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Speed Cantroller with Uni One-touch Fitting Series AS

Construction/Component Parts

Elbow type

Meter-out type

Meter-in-type

Universal type
- Meter-out type

CINON,

Compenent Parts: Elbow Type - '

COEORERS BB B

N DESEptlo :Malarlal tNos s

1 Hody A . PBT 1 PBT _ ASQ
-2 |- Handle PBT - . : 2 Elbow body PBT .

3 Body B Hrass Electroless nickel plated <] Handle PBT } - . - . KE

4 Needla Brass Electraless nicke! plated 4 Body B Brass Elactroless nickel plated =

5 Needle guide - Brass Elactroless nlckel plated 5 | Needle Brass | .Electroless nickel plated - TMH
[:] Seat ring Brass (%) I 6 .| Needla guide Brass Elstirtless nickel plated -
7 Lock nut Brags & Elselroless nickel plated (3 . 7 | -Seatring Brass o ) -

8 | Useal HNBR ] Lock nut Brass@ Electroless nickel platad ¥

9 Cassetia — -9 |- Usesl HNBR o

10 Seal NBR ‘10 |. Cassette . o=

11 O-ring 'NBR 1 Seal NBR

12 Q-ring NBR 12 O-tlng _ NBR

13 Q-ring NBR . 13 | - O-ring NBR

14 Gasket NBA, 51alnless steel . oo 14 | O-ring NBR -
Note 1)-Only AS22001F-U01 and AS32011 F-U02 &re electroiess nickel plated,—~ ~ -~ _15 | O-ring NBR
Note 2) AS22011F type is made‘al steal. - ' . 7. _16| Spacer =

17 |  Gaskel NBR, Stainless siael

.'Nate.3) Mater-in lype is black zinc chromate plated.

X\

Note 1) Only AS2201F-U01 and AS3201F-U02 are slectraless nick
Note 2) AB220 11 F typa Is made of steel.
Note 3) Mater-in type is black zinc chromate plated.

el plated.

447



Series AS

AS22001F-U01-23 -

Applicable bubing 0.0, od

oD1

\Gnnnecung thread T

ASZ2001F-U01-04

AS220011F-U01-06

ASZICHF-U01-08

Asazan-Um =10 ‘

278 |-

28.2

12

14.2

29.6
324

143 | 3.1

3141

30.5

145 |—i—
. 17
255 [ 155 17
18.5 18

~ AS32011F-U02-06

AS3201F-U02-08 8
AS3201F-UD2-10 10.
AS320F-U02-12 12

18 230 0 | 203 | 459 | 409 | 38.4 | 33.1
185 31.8 | 433 : 210 | &7
208 30.8 | 44.3 220 | &9

AS42001F-Uo4-10 ~10 N L 18:5 ) ’ 21.07t 94. )
1 . .
AS4201F-U04-12 12 A 2 209 28 224 | 548 | 471 | 45 1. 370 56758
Note 1) Flararsnce dimensicns
Unlversal TypeIMetnc S!ze Note 2) Refarence dlmansiuns of Unllhraad ailarlnstallallnn
Applectia Wbing004d 6D H -
) | {ess

AS23001F-U01-23

AS23[11F-U01-04

AS2301F-U01-06 -

AS23L11F-J01-08

{
I3 - | 83 |34 |248 | 189 | 332 145 17
11.0] '** (708 [ 348 [ 271 | 206 | a8 | 201 | 311 | 905 | 255 [HeeT g

AS330I1F-U02-06

- B
AS33O1F-UD2-08 B
AS33001F-U02-10 -

A533E|1 F-U02-12

%

19

‘23.0

ks

AS33TTHE-L03- :
ASI30I1F-UD4-10_ 10 1 18.5 | . 16.2 ] . ; 0| g8
AS3301F-UDa-12 12| Yo |:® Iapg] ®®6 997 {268 515 [ 908 |58z 546 | 471 [ 445 1 270 o0

448

Nots 1) Rsfanance dimensions
‘Mots 2) Ftazerance dimangians af Unl thread alterlnslﬂllaﬂon



Speed Controller with Uni Oné-tout_:h Fitting '_Sel’ jes AS

AS22001F-U01-01

AS22[1F-U01-03 4
- AS22CHF-U01-85 p
._AS220{F-U01-67_ A

_ASZ201FU0T00

Appfobsting 00.od M

[ xdy bt}

L3

oDl

\, Connecting thread T

12

143 | 361

. 27.9
8.9 211 | pa.2
114 |-14.2 | 234 | ao2
13.8 23.0 -|' 31,0

31,1

-30.5

14.5

17
16,56 18
17.0 18

1E:L
AS3201F-U02-07-

.AS32001F-Un2-08 | 54" a .19 | 152-| 230 | 295 | 410 | 203 | 459 | 409 | 881 .| 331 | 185 | 55
AS32011F-U02-11 - ¥ :
: i
S'ﬂ o
_ AS4201F-UD4-31 _ A ;o 17.8 : - 210 | 94 o
. . : 24 X .47, ] . : ,
AS42001F-UD4-13 % 2 14 | OF 224 | 548 [-47.1 | 445 | 370 o5 5T g5 . |RSP
o B : ‘Mote 1} Reference dimansions _
Note 2} Referance dimansions of Uni thread atier Inslallallnn ASN
Universal Type/lnch Size . -
' dppictlebingO0ad oD1 H AQ
. W
ASY
=
15 AK
-
3 wl . VCHE
' [ASR
. - |ASQ
Connecting thread T I —
AS2aCI F-U01-01 . - T -[TMH
: . ' y X ) g S48 I
AS23001 F-L01-03 0.9 33 134|248 | 188 | 332 . S 17
AS23E11F-U01-05 j 36.1 | at.1 | 305 | 25.5 [ 165 | 49

~ AS2301F-U01-07

AS52301 F-U01-09

AS33011F-Up2-07

AS3ACFU02-08 |

ASSSCIFU02-11_

ASS"E]TF 1103-11

45.9 |

40,3

8.1

61

&

- AS4301F-U04-11

.24

ag.3

54,8

30.8.} 53.2

47.1

44,5

a7

7.0

1CID

- AS43C1F-U04-13 [

Naote 1} Refarance’ dlmensions '
Nale 2} Aefaranca dimansions ol Unl lhraad aﬂar Enslalluﬂun

449



Series AS | . R
Made to Order Specifications

Please contact SMC for detailed dimensions, specifications, and delivery.

AS22001F-U ® ®
ASZ2001F-U02 a B L [ ]
. AS3201F-U03 . ® e

Naols 1) Electroless nickel platad

How to Order = -

|1F —[G02] - [66] — X260

" - Body sizes
=11/8, 1/4 standerrd
- 9/8 standard ’

" Elbow typed . : . S jA_'ppIicable tubing O.D. .
R h . - Metric skze © .
I

Contral type
Mater-oul
Melerin |- .

_B == Port size -

‘ e un Y
Co : - o2 umi4
With One-touch fitting 0g uni¥
450 ZNC



Tamper Proof Speed Controller

with One-touch Fitting

Elbow Type/Universal Type

Series ASUIL1[11F-

Model

- Able to adjust flow by a special

tool o |l el R
Prevention of an unnecessary Mtric s
manual operation i R e
) ’ ole | | 18,10, 18, 20
ne |Oloeee 20, 25, 32
A 1/4 900 e 20, 25, 32, 40|
A 14 o090 . 40; 50, 63
A3 LILJE JL ) " 4D, 50, 6%
AT o|® 63, 80, 100
/32 1032 UNF OO g, 10, 16, 20
NPT 1/8- 200 20,925,382 | .
NET 174 B CEIDEET R
NPT 14 | e|@|@ | wsoea
NeTam | e®e|e 40, 50, 63
4 'NF'TL’?."“' UL 63, 80,100
Nole 1) = Eibow lypa only

Note 2) Matar-oul and malsr In lypas can be vlsually dlffarsmlated by tha ﬂow dirsndon symbaol on the rasln body,

Specmcatlons
“Fraid L ' ' . - CAlr
“S_p_eﬁla] ioal ) Proufpres;ure SR K : ) T 1.5 MPa

Part number: AS-T-1 Max. operating pressura o - 1TMPa

: Min. operating pressure . . ’ 0.1 MPa
Amblent and fluld temperature . - . -5 o 60°C (Na freezing)
Number of needis rotations e 10 urns (8 turns (V)
Appllcable tubing material &€ ) Nylan, Sofi nylon, Polyurethans -

Note 1) In the case of AS12[J1F-M5 and AS1201F-U10/32 types
AS13531F-MB, AS1301F-U10/32 -

Nota 2} Use caullon regarding the max. operaling pressure when suf: nylan or palyurelhane tubing Is used.
.(Refer to pages 371 and 372 for detalls.)

MNots 3} Brass parts are all eleciroless nickel plaled, provided as standard.

s T- |
TTamper proof

Speed Cenfroller requims a épeciai .

Elbow type

How to Order

© ool for flow  adjusiment, - Crder
' . separatalywzlh par aurber, AS-T-1.
With seal
T " Noie} In case that connesting port Is
P, ellher M& or 10-32 UNF thraad, It
Port size , is not avallsbla with seal. With
_M5x08 I " gasket [5 provided as standard,
Ryva | .-[- - . i
. ‘Applicable tubing 0.D.
A 1/4 .
“Ram | ‘Metric slze Inch slze
TRHs | -2 ed2t il o8
1052 UINF o o 0532,
NPT 18 ~od
: L _ , _ Woz|_ NPTIM “130
g . : . ‘ - |Noz| mPTam. e ‘
‘ Made to Order . ; ‘ T 1012 | Made to Order
(F!ul'arta paga 535 for datalls) : . - - N4 | NPT . P— TP Refer lo page 535
o + Usa o1/8* tube. for datails.

530 Co ) %SNE



-Tamper Proof Spead Controller with One-touch Flttmg
Eibow Type!Umversal Type

" Needle Valve/Flow Characteristics

Series AST] N D 1F-T

AS22001F-[N

T T
* Nusmber of needte rolations

Number of nesdle ratations:

JIS Symbol -

Flow Dlrectlon Symhols on Body

" Flow Rate and Effective Area

AS12001F AS22[T1F-[102

AS13D1F AS23M1 F-I:]O‘I . AS23I:I1F-D02

=" = = oL

g Bl |2 Bl OE® .-
= E < E L - E
£ o £ L e =0 4 B
£ 5 s g 5 E
o g2 ok £ @2l 2
E HIIE IS E
8 m|. & il SR At o
L. 'S ] -

— ‘ o ) o = a
Number of needle rotations _ Numbrer of needle rotations Number of needle rotatlons *©
AS3201F “AS42001F
. AS33F . -AS43CHF .
: Aam’%lnlal.prgss,u ¥ _ &

Z T| |2 £

=z - E = E|

= .E fg .E

s, 8| 5 5

Ch S jm 2

B G g o5

Eo 2 = K =2

a ] =R ]

l.l.‘ b .

MACaution

.-......_....__....___.......I

Be sure to raad before handling.

j Refer to front matters 58 and 59 for
i Safety Instructions and pages 412 to 414
for Flow. Control Equipment Precautions.

|
| [ASR
I

. Matric size  {.022,04, 06 .| 320t | o6,08,010 |04 JoB | 08, 610 |06 [o8 | pio;51z | 010 | ot
Tublng Q0. | P P —— — RE
g‘_ inch siza o1/e", o5faz" |oue, n:!fls,ni.fn;_. e e LTl (PP W R (R
T - [ 036", oi/4" | o582t [ esAG o3t - ’ he !
cbnlmﬁedndw Flow raie (/min (ANR))| 100 180 | 230 |2sofasn| 480 |g@o{7e0| <s20° | 1580 | 170
(Freaflow) - |Etiactive aréa fmm’)| . 1.5 27 | as |afal v [w|1a]| u 24 | .26

- Note) Fluw raté valuas are ata pressure ol 0.5 MPaand a 1emperalura of 20°C.

%
S

531



‘Series ASD\I:II:ITF—T

Constructinn'

Elbow type ’ : Universal type
Meter-out type ’ i Meter-out type

M5 type ' _ o ) " MStype
U10/32 type ] U10/32 type
o S : i .

© Meterin type : B S Me‘ter-lnrt‘y{pe'

" M5type ' . - _ MS type

o uvlom2type - TR i uto@zpe

532

e
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Tamper Proof Speed Controller With_One_-touch Fitting . - ,
. Elbow Type/Universal Type Series ASD I:] D 1F"T :

Construction

Elbow type ' | ¢ Universal type -

Meter-out type . ’ . . i - Meter-out type '
AS3201F-02. AS3301F-02

Meter-in type Meter-In fype

AS3311F-02 .

DTl it

‘1 | Body A " PBT -1 |Body A 210 VCHE
2 | BodyB . . Brass - - Elactroless nickel plated 2 | Elbow body : PBT . . . ASS
3 | Needle Brass Electroless nickel plated 3 |Body B Brass - |- Eleciroless nickel plated :
4 | Seatring : : Brass Elacirolass nickel plaled 4 | Needle : - Brass Elzctroless nickal plated  (ASR
" 5 |Spring . . . Sieel wire ' 5§ |Seatring L . Brass Elaclrolass nickel plated VAS[]‘
‘6 |Useal | - HvBR _ K | Spring Steelwre [~ -~ .. KE
* 7 | Cassette | = 7 | U'seal HNBR ' : o .
a8 |Seal . NBR 8 | Cassatte —_ B : TMH
"9 |0-ring NER g |Seal NBR o i '
10 | O-ring ‘ NBA 10 | O-ring - . NBR ‘
11|Qxing . .~ - NBR 11 [O-ring . T " NBR
12 | O-ring ’ ‘ - NBR 12 | Q-ring - ) NBR -
13 | Gasket ~ .| NBR, Stalnless steek 43 | O-ring L . - NBR
* 14 | Retining ring for hole type €| Teol steel, | 14 |O-ring - = NBR
o - 15 | Spacer B — ‘
: 16 | Gasket - " |NBR, Stalnless stzel
£ 17 | Retaningring for holetype €] Too!'staal”

533
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Series ASEII:_ID1F.T_ -

Construction

Elbow type

" Metric Size:

LA

o) ik ety e}

\e

lnch Size

] E it Modsl ;| p2]D3 [ L2 L3 i [ La[arT Mt
AS1251F-M5-23T | 32 ssunika Tl | - [ (a4 P S e
AST2CIF-M3-04T | 4 astabiehosza [sar) o fedl i oz lera — 1
AS1201FME-05T | a AS12CHRANIROST | 3p 114 | PN N D B I 1
ABZLIF-01-235T|: AB1ZENFUI0E20TT )

AS22011 03 MBT I

LAS22C1F01-065T.

FASZ2C R0085T,

FASZ2O)IEHE0ST i

ASRDIF02.045T | 4 15| ARREENILSTE [ sne] iz 3 [

AS2ACIFN206ST AS22CNFROMDIST |sarf - - | [ feszfua ’
ASZ2CHF-02-085T ABZZOIFNIZUSST (Ve - Iy B I T T - "
__ASZIOIF-02-10ST ASTICHFNOZTST |4 | NPT 14 175z fies | 7 fose [ass | [z |15 [se7 fas| a2
EASTIENRDZ6ST, ASOIFRIEEST [ow|- - szt | {272 [osa . .
ARSI 02 0BST, ASROFHIE1IST |3

FABICI F02-105T ASUCHENIITET:

FASRCNRDIST ASIICHENIZ09ST:| 91E,

AS32011F-03-065T RSHIERHOATET: |

AS32011F-03-08ST ASHCHF-HOMITST . . ) R ;
AS32071 F-03-10ST - ASTICIIFND-03ST | 51| NPTave |10 [152 | |85 [ees (o1 [iem [s2in{ os [ars pos| 7o
AS32CHF-03-125T |1z - 20 mojmal | 2 | ® ASCHFHO-TIST | ) 81
FAS420N FD4-108T [ e - P ASTIIFNOTIETEf A

ABAZEE0R125T ‘ASS2CF-HOET3ET

* Aeference dimenslons of M5 x 0.8, A threads after installation, . - * Raference dimensians of 10-32 UNF and NPT fhreads afier installatlon.
Dimensions .
. S T S : o R
Universal type : : - 5
' . ool buting 0.1 o4 .
TN B |
. \ sty
q_.
1B, <5
- nl |
o
12 \I
Metric Size L s Inch Size ] R e
ool |G D2[03| DA L1 2] L3] LA | L6 [LB A= [T |t 5 ‘Iotfozfpaloalti] e[ calEalrsie[As]mi P
ASINGIFHENT| 22 - [e4] 1.1 oa ] ) MSICHRT 1 fodf . el oy 27|10
4 : AUCHESIT ) 52 10:=UNE | 8 X1 81 |45 |ieg 22 - ;n 07 |2
[ ASHOIIVIST] ve mal™ Clusjaaius| | _'4 ﬁ'”
TiEH Sosen| e . 12 21.6 [207 1.9 187
EH . TSRO
AERCIEI-038T
ASHEIRRISE Y1

ASTEHRHITAT:
AR 01095
ASZICH FH-035T]
ASNOIRN-055T] 3 )
ASODIFRENTSTE w4 | NPT 444 [17.5]132 [1a 7 34.2 [25.0 [425 j402 [1.5 fs4.7 [185| 44
ASHI0H FAN2-095T| =8 . 1 :

ASHITIFRER1ST] o

s Jarg

NSHOIMRHES | o
ASHEHRHD-ST) a3
! Ay ASHOIRRIS o .
* Referance dimenslons of M5 x 0.8, A threads after installation, -~ . . ASROIIFHO16T ] e fzn [s2 7 ]3an.e0m S BT

: : ' 0 * Reference dimensions of 10-32 UNF and NPT thraads after Installation.
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‘Series ASI:H:H:HF-T
‘Made to Order Spec1f|catlons b

Please contact SMC for detailed dimensions, specifications and delivery.

Throttle_Vaive (Wilﬁo"ﬁtﬂheck Valv

Ex.) AS1201 F-M5-23T-X21 _

Naote 1) Not particls-frae
Nola 2) Throtlle valve Is anly cnmpnllhle willt the part no, of the metar-out typs.

. ottie=valve:(Withe ‘ ,eckv Ivey:
Ex.) AS1201F-M5-23T-X214

Nole) Throtlis valve [s only compatible with the praduat no, of the mater-out typa. .

=

sV
AK
VCHe

SS

ASH
AsQ

I

[

|

TMH
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Tamper Proof Speed Controller
with One-touch Flttmgs
In-line Type

Series AST 1F-

Model
) HET: =(mm):
. [ B 6,10,16,20
ole o|ofe 20, 26, 39
o€ [ BE BN 2 20, 25,32, 40
s 0|00 . o oo 40,50, 63
o|e ®|® | &de0 100
Specifications
Fluld B R A
Proof pressure o I 1.5 MPa
Max. operating pressure . '_ 1 - . 1MPa
_Min:operatingpressure - © .. . © - 01MPa
Amblent and fluld temperatuie . ~ 1 . ~B1oB0°C (No freazing)
Number of needle rotations -~ ) 10 furns (B terns 1)
Appilcabla tubing material @ - " “Nylon, Sofl nylnﬁ Polyilrelhana

-Note 1) Inthe case of AS1001F type. - . .
Note 2) Use cawlion regarding the max. operating pressure when solt nylon or pulyureihana lublng Is used,
{Refer to'pages 371 and 372 for dstalls.). )
Note 3) Brass paris are all slactmlass nlcke! pialed

Flow Rate and Effectlve Area

' JIS Symbial : —
S dal “AS10 320511 AS300d

\ﬁ : . . . . Matrc size 012,04,06 | o4 a8 [\T:] o8 | o6 o8 | 0t0,0t2 | 810 | al2
7 | fubing — ;
0.D. Inchsize | “FF35%" | orl paer ot | oier| ove esne | o1pae | ot | oaree | oaver [ovier
: ) : sUE, eIy | - : : )
‘ Contpolled low|Fowrete{dmin (ANR)))  t00 -| 130 | 230 | 2s0| 480 | 420 | 660. | 920 | 050 | 1390
{Freslod) |Efactvoarea (|~ 1.5 2. a8 |45] 7 |&s5]| 10 14 6 | 2

Nota) Flow rats valués are measured at 0.5 MPa und 20°C.

o6 T |

How to Order

'AS [200

" Flow Diréctlun'Symbnls on Body

Body size )
:100:| M5 standard | - . Tamper proo!
L oo o . -[£200:11/8 standam <. | - . Notg) Spesd controller raqulnas a spaclal tool far
wa# Bl e to Order : . -205%| 1/4 standard N .+ low ad]ustmam Order zaeparately with
' (Hutﬁrta Pl 538 for delal) . | B800:¥Bsandad | - - | . pari number, AS-T-1 o
o o 400: 1/2 slandart [ . - o s
o B Applicable tubing 0.D. - o ‘ )
: o : : . © -+ " Melrlc size . :Inch sizs C ' :
. B . " With One-touch fittings N Mad= 1o Order
ACautlon . ‘ . ing _J[23]oan* :01 a1/8" | Fefer to page 538 for detalls.
e sure ad before hand ng : . 06| og | [05| 036
Refer to front matters 58 and 58° fnrl o8l e
1 08| 08
1 Salety Instructions and pages 412 to 414 : ‘ol oio 7
for Flow Control Equipment Pracautions, B =5 v e e
- I

. Usa 51/8° tuba,

-B36
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T r Proof Speed Controller with Oﬁe-tbuch Fitting . -
ambe d é _' . Ineline I'I'],lrpr;e Series ASDD |:|1F'T

Needle Valve/Flow Characteristics

ASHOF . AS2051F

E t 4 T
E £ = E
o | 1 £ 3501 @

g £ £ @
:u o 3 @
2 21 |2 a0 2
2 ¥ g 5

- = - =
= w £ 100 i

ol
5 ¥ o B AT B T—— = Ta—
. Number of needls rotations Number of needla ratatlons ~_ Numberof needle rolations
AS400IF
THOG

wi sy o

DB E .8

Tom =8 @©
£ o 3
3 g 5

= ET =
i, EC’ : - o

Number of needls rotations - - 3. . Number of needle rotations

Cénstruc’tion

AS2001F to AS4001F - . - [asn

< o e . ASR
' KE
ComponentParts .~ =~ =~ - ' ' . |TMH
ENoE [ )BEcription atar ’ ‘ : .
1. | Body A . PET . ) . _
2 | BadyB - - . . Brass Electroless nickel plated -
3 | Needle . - Brass ' ' | Electroless nickel plated
4 [ Spring - - " Stes| wire -
5 |Useal” . - .| - HNBR -
6 | Spacer I
-7 | Cassette e —
8 | Seal "~ NBR
8 | O-ring - ) " NBR-
- 10 | Retafning ringfor hle type €| - Tool steel

o

s R



Series ASLILILITF-T

Dimensions

Metric Size

odelzmdizl=n

‘AS1001F-23T| na

ASTI0IF-D4T] 4

AST001F-06T

7ASZ2001F-04T
" FASIOUIE-05T

o7 ASTODIF-01T .
g3 |10 45 | 392 | 52 |88 | 0.7 i []  AS1001F-D3T| s/92¢| 83
? ASTODIF-05T| 216" | 11.4

4.8

82 |

3.2

0.8

487 |. .

o7

AS2051F-06T

© AS2O5TF-08T

- AS2051F-08T

AS2051F-07T

ASAOD1F-10 10

148

RAN

- 357

a3

B.1,

38,7

- 38

- AS2051F-D8T

185 777
AS4001F-12T| 120 | 208 il ga1| " |s84 | T[22 125

- ' ; T - ASA0HF-TIT A 15 128

" ASEDHME-13TE w2t | 217 - Jesa |16 |see |07 23 | 142

Made to Order - Jrasce 19

Ex.) AS1001F-23T-X214
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‘Speed Controller Adjustable by Flat Head
Screwdriver with One-touch Fitting
Elbow Type/Universal Type

Series ASTICICI1F-D

y / flat head screwdriver

Model

Pre’ventlon ofan unnecessary

FlBt head
[; N Sserawdriver
? o0 B, 10, 16, 20
RiE |@0®ee 20, 25, 32
R4 eSS 20,25, 32, 40
R4 @ ee 40, 50, 63
GE ® 00 40,50, 63
R12 e | &3, ap, 100
32| 1032 UNF] oo o0 8,10, 16,20
NPT 18, [ e | 20,25, 42
NPT 174 (6 6(e|®| |202xx2a0
AS33EIF-NOZ| NPT 1/4 @e|® | 506
AS33EHF-NOd| NPT o/ @@ .| wsne
ASA3CHENOS| P 12 ©|@| 63, 80, 100,

- Nota 1) hd Elbuw ype only- )
Nota 2) Malar-out and metar-in types can be visually d]rferenliaied hy Iha flow dlraclion syrnbul on the

resin body.
Specifications -

Flutd . ’ - Al

" Proof pressure : 3 ) . 15MPa
Max. cperating pressure - - o Y . 1MPa
Miri. operating pressure - " 0.1 MPa

. Lo Amblent and fluld temperature . -5 to 60°C (No freezing)
JIS Symbol Number of neadie rotatlons . 10 turns '(B turns (1)
* Appllcable tublng matsrlal R Nylon, Saft nylon, Palyurethane

Nole 1} in the case of AS12C1HF-M& and AS12[11 F-L110/32 types
In the case of AS13T11F-M5 and AS13001 F-UH0/32 types . 7
Note 2} Use zaution ragarding the max. operaling pressure whan soft nylon or polyurethana tuhing is used,
(Refer to pages 371 and 372 for details.) *
Note 3} Brass parts are all electroless nickal plaled, provided as standard,

_Flow Rate and Effective Area.

. Malric size 0d.2, 04,08 [edZod | 26,008,010 Jo4 | o | 0B, 010 [p8 |ofl 0 [niz

Tubing : - - - - - —

0D, |inch size o8, oBIGR" | b, oUW | | I | e | v | e
OE o318, al/e" [0882" { i | e I R
" ﬂﬂgﬂﬂmﬂd Fiow rata [emin ANAY| - - 100 180 | 230 ' |zso|ae0| 4e0  |eeo|7ea] smo |ise |wvia
|(Freatiow)| Effectiva prea fmm?)| 15 |2y | - a5 [4|s| 7 |iojie[ 14 24|

- Nole) Flow rate values ara rneaaurecl at 0.5 MPa and 20°C.

' Made to-Order

(Refar ta paga 513 for datalia.]
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Speed Controller Ad}ustable by Flat Head Screwdriver with One-touch Fitting . ~
. . _ Elbow TypeIUnlversal Type Se_r _.'es : AS I:] I:] D 1F 'D

How to Order

AS[2

—o

Body 51291 T I Type adjustable by fiat head screwdriver
M& slandard . -
18, 1/4 standard With seal .
"3/ standard Note) In the case that purl slza is erthar M5 or 10-32
UNF thread, it Is not available with seal. Gaskel is
-] 1/2 standard ) provided as standard.
Type “4Applicable tublng O.D.
Elbow Metrlc slze Inch size
Universal o1/8"

R12 05/32"

Control : 01032] 10-32 UNF 03/18°
m Matar-out 'NOAE| NPT B ot/4"
Meer-in 3 NoZ| neT1M4 |- 516" ) Made to Order
i NO3 neTam o3/ | Refer 1o the below for detalls.
With One-touch fittingé [N NPT 1/2 wUse :ma“ tube, L33 e1/27
Made to Order-

. Ex. ) AS1201 F-Ms-zan-xzf -

Nala1)Notpanche !rea ' o .‘ -1ASP
Note 2) Throitla valve is unly cornpallbla wnh [{}1:] pan no, of the meter-aut typa
S | ASN
;Ex)As1201F-M5-23|3-x214 R ‘ S AQ
NDiaJ Thrallla vaive Is onlycompailhla wilh the part na. of he maler- oul.lype o : : ' N ' R errre—
: . ASY
~Needle Valve/Flow Characteristics e o JAK
AS1 201F AS1211F : . AS2201F-01, AS2211F-01 AS2201F-02, AS2211F-02 VEHC
' . B2 Rk ' I
= : | = X0 o = t
g CE]OGE E g E L ﬁgg
< E < E =3 E L
L] " m £ -y e o ;
£ SlE, B 5
s gl g™ gl o™ g =
a G [ 8 [ 5]
z 2 z 2 z i & _.__TMH
L=} im B i =Rt [}
i K B ) i
IR e e e L 3 Tl ¢ 102 T 1
) ] Number of neadle rolations - 7 Number of needls rofations . - . ) Number of needle rolations
' AS3201F, AS3211F. 0T ASA201F, AS4211F ' '
1 =
s E < E
£ ‘mi e w
SEOE &5 87 &
‘2 E - 1o o
2 T & z =
2 ] a w
‘ =R F— : o
Nurmber of needle rotations Number of needle rotzlions

sac o - 513



Series AS[] O0O1F-D

Construction

4 Universal type
# Meter-out type

Elbow type
Meter-out type

i1 ‘M5 type -
‘i U10/32 type

M5 type ‘
U732 type

Il

. ‘Meterin type . i Meter-in type

T L L LTS 1130 T (20T AT H O S Y OAT 8P YRRy Y 2o e L e T T TRy R EI TS T T L L Ly YT YT TR TP LY | s et e T e e T
mmmmwwumwmm LEIETS O S N ELE i C = IR S UG S M st p rd rt rorT 4 T r tadet S n e due e el il

M5 type . MStype
Uio/32 type . Lo Ui0/32 type B

R TR S AT S IS LT ST

Crmiemuar S e e e
PO SR 8 1 S e

514 5



Speed Controller Adjustable by Flat Head Screwdnver with One-fouch Flttmg
Elbow Type/Universal Type Ser 1es A S D D D 1F 'D

Construction
Elbow type : ' i Universal type
Meter-out AS3201F-02 , ' Meter-out AS3301F-02.
, D
;
B [
¥e)
Meter-in AS3211F-02 © _ s Lo Meter-lp-Assaﬁ'F-oi
ASP
- JASN
AQ:
- |ASY
|AK -
VCHC
Component Parts Component Parts &
gscriplior ' ' ASR
"1 | BedyA ' PET ‘ 1 |Body A ASQ
‘2 | Body B . |7 PBrass’ Electrolass nickel plated _ 2 |Elbow body’ ) I KE -
3 | Needle : Brass Electroless nickel plated -~ E 3 |BodyB . Brass Electroless nickel plated
4 | Seatring Brass Eiectrolass nickel plated : -4 |Needle - | Brass Elaciroless nickel plaled TMH
§ -| Spring " Sleel wire : ‘5 |Seatring - - Brass Fiaciroless nickel plated
6 | Useal . : HNBR £ 6 [Spring’ ‘ - Slgel wira '
7 | Cassette e £ 7 |Useal - - HNBR
B | Seal ‘ NBR - g B |[Cassette - . | = < —
g | Quing - NER , - & 9 [Seal .- |- NBR
10 | O-ring - ] NBR B £ 10 |Owing - . - NBR
11 [ Oting ~ . NBR 11 |Owing - NBR
12 | O-ring . - - POM 12 |Osing: - | -~ NBR
13 | Gasket - |NBR, Stainless steel 13 {Osing . - . NBR
14 | Retaining ing for hole type € |- Toal steel 14 |O-rlng =~ . | - ‘NBR . :
R : : 15 |Spacer = - | — ‘
116 |Gasket - | NBR, Stainless sieei

17 | Retalrlng ring for hole typs G, Too! steel

SVC o | 515,
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Series AS[] a0 1F-D

Dimensions

Elbow type

H.

{Hexagon width
acoss flats)

<
3
[y
-
_eD2
L2 .
‘Metric Si Inch Size - .
i TialLa[is]ar[my e pa[L1] 23] LA L AL M
AS1ZC1FAE-23D . 11 ASRCHFVZO [ i P T
AS1201F-M5-09D ol lnd T A il I g 1 O el Y O
ASt2CH FHE-DED i) 55 ASt2CT LD 5iE | | s | fes]
SASIFTIFDI2350 - _AS1ZEHFW2 -
i “HASZEETRNT0IED]

CASTTHENN-03E0| 5
* HAS22FH RE1-088D) EASOCH FHO1-DS5D|:
'A522013 F01:105D] " HAS2ICHFN
.- AS2ICIIF-02:0450] 4 . 15 | - HASAICTIEHGH ; TS
", _AS22011 F02-065D) 77 s bz fur 17 - _AS2CFN02035D) | 32 [104| [esz faea] - I
As22001 020880 8 e 185 ASUCIRND2OTSD|E| 12e | . 252 Jas5 ) e
AS221FND2075D0] 14* | NPT 1/ | 175 Ems 722 s oz |12 a7 s ] e
- ASICIEND2-8Y5h] s Y malwal. | ||
; . AsmOIFNI1SD| 38 g | 53[5 |10s oM
- IABIZENF0240SD ARSI R-NoAt7SD] 3 g :
" EASI2EROZ2SD FAS32CI FHE2-09501 54
AS3201F03-065D TASRETTRNOET 180
- AS3201F-03-0880 AS32011FNI0TSD
_ ASIICIF030SD AST2011F-H3-0850)
- ABI2CIF-03125D ASTCIRHA3-118D

{AS4CH ROAA0SDE

| [AstEDiEostast]:

AS420 1 F-hia4-180)

[ ASHIET{F-H4-1 35D 4

HEEAE 5 136.2:148.5 = 22

* Hafarenca_dimensluns ol M5x 0.8, R thraads afler inslallatian,

516

* Aafarence dlmanslqns of 10-32 UNF and NPT threads afier installetion.



Speed Controller Adjustable by Flat Head Screwdriver ﬂvithiOne—touch Fitting . . _—
. Elbow Type/Universal Type Series AS |:| D D 1F "’D S

Dimensions

Universal type

Applicable tubing O.D. od

oD1 'H

(Hexagan width
acréss flats)
77777 2= I * I
)
_I I. .
< .
- 1|
- 4
R :
-]
- L1 ASY
eD2 —
L2 AK
" Metric Size 2 ' " Inch Size” o @SR
“Medel 20702 | D3 [ D41 Lt 2 [ L3 C4) L5 | LG [AR|IWT [N E {lot|pzipaloali1]i2| s esTia]At[mI]%= (As0
ASCIIRHE2D | 22 a4y - : L Y S S A © . ASIICHRESVIRID] 1| - a4 108 S R e
asuEdsom] 4 lusas| o [53]ss |52 |47 jos foa] ™ Mot o7 fna (| v0  pencoevomenlzz) | [oa] || B o e L |KE
L EnOeoeedae || 0] - 213|223 [Ms T res | N —_
- Asta0truloazol W' - TMH' .
ASHLZTiRiol 150 4! -
X {0 : - AERERENL5D
- ASMICIR-2445D] 4 le4{ |wa] 2 [0 profas 5 | 40 ASHLIENIRRED]]
. ASuOORegssp) 5 [ [ e - fa 3 fsa e i7 | 4 ASZILFNOLMED] BB
R4 |17 [—]ms| |72 w212 U7 .
ASOICHF-92-085E] 2 hE2 ) rao | ™ [sm3 sz a2 fes Clas] 4 - asmERhese] s
) 40,7 ASHTHRHIESSO] e - [

AsCyR02-{050| 10 * |is]  E e T

AT hrsn| v [Nt i 175 12z 1o
ASDORHo-0esD| 55 152

FHGED| 6

ASI)IFaH-08sn] 8 ASVET§Fizign] 8w [

A513CT1F-00-103D) . ASICHRMHTSD] ]

ASI7HF-0-1250) ASICIIF30s50) 515 [P 3af 19 (152 [2 ie |52 (1.2 74 185 ] m
ASHICHREI 05D .

- ASHCIRiR1SD] 3 X 17.9

. ASHENReEI2SD ASMEITR0dHs0[ 54

ZSNIC ' 7 S '517'



Speed Controller Adjustable by Flat Head
Screwdriver with One-touch Flttlngs
In-line Type

Series ASCOOOJ1F-D

Model
eje|e e e/o|e 6,10, 16, 20
e|e| . e|e|e ‘20, 85,32
| B [ 2R B J 20, 25,32, 40 .
AKX AL D e |e|® " 40,50,63
' o|e ) | efe 63, 0, 100
Specifications
Fluld . - Alr
Proof pressure ' - , 1.5 MPa
Max. operating pressure oo Lo i MPa
. Min. operating pressure - © 01 MPa
Amblent and fiuid temperature ’ : -5 1o 607G {No freszing)
Number of needle rotations i o 10 turns (8 lrns (1} -
Applicable tubing material® . " Nylon, Soit nyl(:n: Polyurethane

Nate 1) In the case of AS1001F type

Note 2} Use caution regarding the max, vparating | pressure when suﬂ nylon of pnlyurathana tubing is usad
. {RAefer fo pages 371 and 372 for defails.).  ~
Note 3} Brass parts are all electroless nickel plated.

' Flow H'ate‘an_d Effective Area’

JIS Symbal

T Maticsize  [o320406 o4 | o6 |08 | o8 | 06 | o8B o002 | 010 | 092
- A R . . Tublng - - " - - . -

. opn, mcheiza [V 052 pn vt ot | ot | otian st | o1 |oster | oaver | oaee [ovee|
‘ T e S e, el : ik
Hﬁﬂimﬂﬂd Foamafmn (AR © 100 | 130} 230 | 200 | 460 | 420 | oo | s=ze [ 10s0 | 1300

. . . ow - et - - -
Fiow Direction Symbols on Body - - . Lieefw) |Eechesmaion)l 15 | 2 | 35 j 45| 7 |es| w | 14 [ 18] 2
s s : Note) Flow rats values are measured at 0.5 MPa and 20°C ’

" Howto Order

AS [200]1F —[08

Made'luol_-der o o ‘ ‘ | - —
=" (Raler 1o paga 52§ for delalls.) ) i " Body size _ Type adjustable

00 IMs standam]” . | by flat head screwdriver- .
. [200:[1/@ standara _ . - " Madeto Order* -
_|E205:(1/4 standard ' : AR Refer to page 521 for detalls.,. -
2300; /8 standocd |- ‘ Applicable tubing 0.1, ' o
[:400:]1/2 standor| * - . ‘Melric size Inch slze’
R . o R : _ 23| caa* | [o
CL . : ) . |04 o4
AL;&EEOII =y © With One-touch filtings 05 :B
Be sure to read before handling. 1 : 08| a8
Retfer to front matters 58 and 5% for, -~ " - : . 40} olo
| Safety Instructions and pages 412to 414~ . - e g 012
for Flow Contral Equipment Precautions. J SRR
-------u—“-----

‘s Use o/8* tube.

518
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Spéed Controller Adjustable by Fl-ai Head Screwdriver with One-touch Fitting . _ —
, . ) : In-line Type Series ASI:”:”:”F"D

Needle Valve/Flow Characteristics

AS1001F AS2001F ~ AS2051F
:-g'@ et presslre 0.5 MPar =5 -] ) _ let:prasaure; 0.5 MPa M '2 " lInfet pressure: 0.5 MPa
z T |z E Z A i)
< E; = E < E
= i ] = (=05 )
E gl |E Bl IE® g
Seay E s - © T &
P L2 @ 100 2 jz 2
= as. G B 5 g 5
g @ |3 o 18 o i
- 0 : o £t E1 2t _ R |
Nember of nesdle rolations i - Number of needle rotstions Number of needle rotalions
AS3001F . AS4001F '
£ 2 g |E 2g
£ - 1 E < Bt
i . : 51_ 1&;
o B oo |
S‘E—m B & ,_‘5; 3
@ a 2 @ w2
B Tl B . B
z 4 g g 2
¢ 2 @l 12 o
g —4 LR [
) Numberofneadlerq!aliuns Numberufneedlq _ral_agi_uns _
Construction -
© AS1001F - AS2001F to AS4001F
- |ASD
TMH
1 .| Body A . . FE’-T : : .
-2 |BodyB - e Brass | Electroless nickel plated
'3 [Needle o Brass - -| Electroless nickel plated
4 | Spring - ) Sieel wire - :
5 |[Useal o HNBR
. B |Spacer ) ) .
7 | Cassette R ] —
. 8 |Seal - ) . NBR
9 |O-ring ’ S NER
10 | Retaining ring for hole type C |- Teal sieel
a o - 519



 Series ASCOICI1F-D

Dimensions

La

" Applicabla tubing O.0. od -

.
-l
-
0
a
) (]
-l
‘ Mt o oM
oD2 L
- . L1
* Metric Size T B . Inch Size
ol sdn[zmzlp2slEpazE LR Las s s Madel 28
. AS1001F-23D| 32| 84 - 38 4.5 AS1001F-01D | /8" | a4 T 38 45| 28 127 :]
AS1001F-04D | 4 893 | 10 :'4.7 a82 | 52 - AST0DIF-03D | 532 | 0.8 10 a7 amza'| 52| 266 07 i g
. AS1001F-05D [ ane*{ 114 |. { " 487 Eé- 27 S 1eE] 14

AS10D1F-07D | a4° | 12 - 407, 187l 1
| EAS2001F0aD.]: Y& S
L 12 a "AS2001F-05D:[:
508 | 81| 3685 18 | 38 TAS2001F07D,

: H AS2051F-050

_AS2051F-07D | 1/~ [ 132 [ 148 [-72 [ 844 | 74
AS2051F-08D - - .B.1

AS2051F-05D
AS2051F-0BD |8 [152

ASIODTF-10D | 10 |85 - 77 5.4 2t | 12t

‘285 2.4 113 . -
ASWODIFA2D 42 Jao | % | ™ [gas | [soa] 22 | 1o Cassworeening: :
) ’ ) : ASA0DE-11D | am- [173 7 a, ! |t
a65 | 124 g8 | 103 | 555 12 120

'AS4001F-13D | 12" |-21.7 83,1 | 11.6 | 568 R 142

520 : ‘ % SNVC



Series ASDDI:I'IF—D - |
Made to Order Spec:flcatlons |

Please contact SMC for detailed dimensions, specifications and delivery.

EGrease-free (Seak: cEluokine:coate:

} _ ' “Throttle Valve (WithoutCheck Valve
. Ex.) AS1001F-23D-X12 Ex) AS1001F-23D-X21

Nota 1) Nat padicle-free

Ex.) AS1001F-23D-X214

SNIC - S - 521
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Speed Controller with Residual Pressure

Release Valve with One-touch Fitting

Series AS

Model

Residual pressure can be
easily released with one push
of button. .

20, 25, 32, 40
® | 40,5063
@ | 53,80,100

Nnte“1 ) Elbow typs anly
Nota 2) Distinction batween meter-out/meter-in types by appearance ’
Those ars dislinguished by the lack nul. The meter-out type is electrcless nickel pla!e:!

while the meter-in type is black zinc chromate plated,

Speclflcatlons

| Fuid - ) o Alr
Proof pressura’ ‘ - 1.5MPa
Max, npéretlng pressure - I . - 1.0MPa -
Min. cperating pressure - 0.1 MPa
Amblsnt and fluld temperature . -5 10 80°C (No freezing)
‘Numbér of needle rotatlons o 10 turns
Effective area of resldual exhausi valve | - . - 0.8 min' :
Applicable tubing material - Nylon, Soft nylon, Polyurethane -

- Eye«catchlng red color release
bution. ' :

Flow Rate and Effective Area ..

Nute) Flow raie values are measured a.t 0 5 MPa and 20"0

‘J]S Symbol
How to Order

SK-

THexagonal
-locknut

With seal‘

Body size
= [1/8, 1/4 slandard
3/8 slanddn
1/2 standard

Applicable tubing

sdi! ' . ; - 0.0. (mm}
e Type * - I B ‘ E " EosEl o4,
PR— Elbow . *Port size . a6
] i 1 . Universal " RUB . pg
o3 _ - RV alt
R 1 S . R o12
i TR Control type CRIE
Mster-out .. | - %Wwith residual pressure
‘ Materin_| .. | release valve - - Made to Order
'Madeto'brdér : _ ‘ e S Raiartopaga465rurdéialls.
wmmwwl {Ralar 1o paga 485 for detaila.) ’ With One-touch fitting

464
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Speed Controller with Residual Pressure .
Release Valve with One-touch Fitting Series A S ] D ] |__.]F E

Needle Valve/Flow Characteristics

AS2201FE-01, AS2211FE-01 AS2201FE-02, AS2211FE-02

AS3201FE, AS3211FE

Noia 1) Mot particle-fres

- Ex)ASZZG‘IFE-m o4sx-x214

. ‘Nu_:e) Throtile valve Is only compatib!a wilh the par_t no. of the matar-oul fypa. )

o
5

Ex. ) AS2201 FE-O1-D4SK—X21

Nu'la 2) Thrull!a valve is only compatlble with lha part no. ofthe meler-out lype

AS2301FE-01, AS2311FE-01 : AS2301FE-02, AS2311FE-02 AS3301FE, AS3311FE __
=20 :::'m =
[ a = Lo = a5
:.E a £ ‘wl B o
E . o E o1 o E 500 ]
@ “T [ 8 B T
z 2 z 100 2 = 2
:ﬁu: ] o - e i
Number of nésdle rotations " Number of needle mt_a'linns ' Number o rIEIE!dIB_ rotatians
'AS4201FE, AS4211FE -
AS4301FE, AS4311FE
= lgag -1
£ 5
1w -
| B &0 T
z T
EU : LI ;
v T R
Numbar of naedls rntallnns ] —_—
. |ASN
A ACautlon L
lBe sure to read before handling. . -' ASY
-1Refer to front matters 58 and 59 for Safety Instructions and pages 412 tn 414. —
Lfor Flow Control Equlpment Precautlons AK
VCHC
o | ASS
Made to Order [uaoe ] [AsR
Vo | (asn
—|KE .
TMH

465



Series AS OOOOFE |

Construction
Elbow lypé : .E. Universal type |
Meter-out type . £ Meter-out type

Companent Parts

Descrpt
1 |Body A .
- 2 |BodyB - Brass -Electroless nickel plated
3 [ Needle Brass Electroless nickel plated
" 4 | Seatring Brass - {i"- 0
5 | Lock nut - Brass Elctroless nickel phated @
8 | Handle i | Aluminum alloy Red palnted
7 | Push button | Pom - Red
8 | Cassells ) L= : :
9 [ Useal . . HNER
10 { Seal o NBR -
11 | O-ring . | nBR
" 12 | O-ring : S _NBR
13 | Q-ring - - ___-NBER
- 14 | Valve cora N
156 |Elbowbody - - - { ° PBT
18 | 'O-ring NBR : :
17 | Aceldental releese prevenllon screwy Stainless sioe! AS2001FE-01 &
18 | Spacer _ : — ] ]

Nole 1) AS2001FE typa Is electraless nickel plated.  Naote 3) Only for AS2001FE-01.
Nota 2) Meter-in type Is black zinc chromata plaled. :

466 T TSN



Speed Controller with Residual Pressure .- S —
_ Release Valve with One-touch Fitting Series AS CIODIFE

Dimensions

Elbow type

ASZICHFE1038K 2

ASZLHFE-01-065K | 6 13s5| &7
R1/8| 12 1

ASECHFEO1A0SK] 8 R i e P

a

AS!ZI:I‘IFE-OI-‘IUSK 10

AsyChFesesKi 6 | | | [128| [278[as3
‘ FE-03-085K - - - » : !
AST2LH E18 lnam| 10 [ 14 22 23 |22 nl 188 56,7 |51.7 |51.5|455 1831 €0

ASTCHFEIZA08K [ 10 | S [es| " |318]433). 21 | &2
AS32HFE-03-125K : ' :

Nots 1) Reference dimensions
Noita 2) Reference dimenslons of A thread afler insialla!u:ln

ASP

ASN -
L AD
Dimensions o
‘ . |ASY
Universal type " e
_ AK
plicabla (ubing Q0. o
H1 Hexagnwidth acors febi) ' g Al .|l B &
201 H2 tymviasshl) " pgorTiPE-01-45K | 4 | (53| [sasas]aus|17s(aes] | 7% |ASS
B | - ASZCHFEQI-ORSKE 6 [R1/B| 12 [ 12 |11.6)142(108) 14 [265|220{363{ 63 | 48 |438 448 [135) &7 Lo -
S - ASEOIFECHSK| § - [1s2]| - [12a]tes[300(2a2{a0a 185/ 20 ﬁgg
i ‘
2 . = < KE .
5
gl H=EN z
3 ] - £ =l TMH
ASILHFEN3-055K | & 128 385|252| 45 g7 |57 be——
T | aswiFensssk| 8 T R O - P 129 B e s | | 15 s 25180
assachreaHosk[ w0 |7 | | ' : R
LI \1 " ASHIHFEDH2SK | 12 8
L2 L ASIATHFEO%188K | o
R ‘ . ASIACNEEQ12SK |92

Note 1) Hefarance dimenslons ’
- Note 2) Reference dimenslons of R !hread aitar Installatlnn

N
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Speed Controller with One-touch Fitting
Stainless Steel Series
Elbow Type/Universal Type

Series AS-FG

1 Model
corrosive environments. Stainless ™
steel 303 used for metal parts, . ‘ o e et

Suitable for use on CAT lnes whera copper lons can
causs damage, far washing food processing eguipment
where there [s exposure o water and salt water, slc.,
and in elean reoms where dust from discoloration and
rusting of copper matarials is unaceeptable, §, 10, 16, 20
_ Light colors to match equipment Py 20, 25, 12
) z\:'lt'ltléisresln parts are usad {or bodies and relaase els 7 o0, 25,32,40
- Threads wath and without seal are LIl 40, 60, 63
available as standard. oae 40, 50, 63
Applicable tubing: Inch sizes |e|e "3, 80, 100
. standardlzed ' eole oo 6,10, 16,20
elelee[o] [Tass
' ieio|e|e|e| hnxnyg
9|l@|e 40,56, 83
e(ee 40, 50, 63 )
: ﬂS43GiFG-Nﬂ4fNFT1.’a @ @638 10

Note 1) Meter-out and mater-in typas can be visually dili’aremla!ed by the flow direetion symbol
on the rasin body. . - .
" Noté 2} » Elbow type anly

‘ Speéifiéatioﬁs

Elbow type Fud - 5 T -  ar

Proof pressure -1.5 MPa
Max. operatlng pressure 1'MPa
Min, aperating pressure 0.1 MPa

Amblent and fluld temperature

=5 1o 60°C (Na freezing) .

Number of needls rotations

10 turns {8 turns (1))

Appllcable tubing material (2)

* Nylon, Soft nyldn Fnlyurethané

* Nota 1) In the casa of AS1201FG and AS1301FG
~ Note 2) Use cautlon regarding the max. upem!lng pressure whan sclﬂ nylon or pn1yuralhane
{ubing Is used, - ;
(Flefar to pages 371 and 372 for datails. )

Universal type

© JIS Symbol

Flow Rate and Effective Area

IEe¥aT)
EGrL

Flow Direction Symbuls on Body. -8 A ]

ol0 al2
o532 | oatie* | o1 l/4" | 0516"| 03/8"| 52/8" | ot/2"

' ‘BSHE’ | I D

ol

. ZGO asd 460. 660 | 780 |- 920 | 1580 1710
4 6 7 e [ 12 14 12 | 26

Nbte} Flow rate values are measured at 0.5 MPa and 20°C.

Made ta Order

{Reler 1o puge 473 for details,)
472
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Speed Controller with One-touch Fitting Stainless Steel Series _ . .
. Elbow TypeIUmversaI Type Series AS‘F G

How to Order

1 F G -E]01]-[06]]-|
) _lEdeto Order

(Refer to the below for detalls.)

AS
Body size .—I

£¥::| Mb standard
/8, 1/4 standard Cnntrul type

B 3/8 slandard Mater-oul QOption -
24l 1/2 standard . : Mater-in NIf None
Tvpe g " With seal* )
— L . With pne touch fitting : ’ : * M5 and U10/32 are not gvailable with seal,

- Jz2% Elbow ; A _ . .
3| Universal Stainless steel specifications e : : -
= - ‘ (SUS303) : & Applicable tubing O.D.

Thread typee - - ) ’ Metric size . . - Inch'size
Motric thread (M5) Portsize ¢ : p3.2* | [E03E  ov/e”
Unilied !hrea;(m-sz LINF) VM55 M5 %08 z; zzﬁi‘
NPT T o8 aiid”
: A, _olo asite’
~am . o2 od/g"
12 o * Usa 01/8" tube, o1/2"
Made to Order " - T

Ex) AS1201FG-MS-23:X21 © ASP.
_Nota 1) Not particla-free 7 e
E - ; Nota 2) Throtile valVe s unly compalible with the pan no. cllhe metaroul iype. ASN
i Ex)As1201FG -M5-23-X214 : y - S _ —
., Nola) Thrulils valve Isanly compahble with lha par! fio. of lha meiar ouiiype I ‘ . o ) - o o ‘ Au
. . e ASY
, Needle Valve[F!ow Characteristics —
Ast201FG AS2201FG-01 ~  © - AS22CHFG-CIo3 LL_,,.
AS13LNFG ) : - AB23MFG-OJ01 - AS23(11FG-102 VCHC
= — = —~ = o ASS
= ngl e F 21 [hoa
E o E g E o (o,
= <] S . Ll ‘1= Gt
B & inim 2l fe i 21 IKE
B 5 B E i fE: =11
& G| i3 5 & im A N —
= T _ L. TMH
3 I Y - " M SRR T :
Numharuf needla rolalinns . . -Number of needla rcllalluns . . Number of neadle rotations .
- AS3201FG . - . AS42D‘iFG
AS33EMFG. - .- . AS4301FG
foot . -
= E = =
H e o E ‘g
® ‘ T [N g
: N TR - TR w0
Number'df naadla rolations . _ Number of ngedie rolations .-

%%. . . ‘ . 473 -



Series AS-FG

Construction: Elbow Type

Meter-out type

M5 type - : ‘ - AS3201FG-02
U10/32 type :

. Meter-in type - o - ST T
M5 type 7 " ' _ .t AS3211FG-02-
_U10/32 type S .

T Body A ' PBT
2 Handle i PBT
3’ Body B Stalnless sieal 303
4 Neadle ] ‘| Stainless siea) 303
5 Needle guide Slainless slest 303
6. | Seatring Stalnless siect 303
7 Locknut | Slalnlass steel 303
. B Useal =~ . " HNBR
9 Casselte - . i . —_
© 10 ‘Seal . : NBR
i1 | ° O-ring . . F . NBR.
12 O-ring " NBR
13 O-ring ~ . NHR
14 Q-ring .- NBR
15 | . Gasket NEH, Stalnless steel | M5 type only
ACautlon

1 Be sure to.read be!ore handllng ) 1
y Refer to front matters 58 and 59 for Safety Instructlons and pages 412 to L
L414 for Flow Control Equlpment Precautions. '

L e e i e o LPTRET _,___________________J‘ .

474
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Speed Controller with One-touch Fitting Stéinless.s_teel Series .
_ Elbow Type/Universal Type Series AS"F G

Construction: Universal Type

Meter-out type

M5 type - : ‘ - AS3301FG-02
U10/32 type :

. Meter-in type . S PR o AL S
M5 type . ' _ . S ‘ . AS3311FG-02
U10/32 type C _

Component Parts

ZDesorpt

1 Body A _ ASQ

.2 Elbow body . . ' PET. , . . - . , , S . .

3 Handie , PET - . o - ) - . IKE

4 Bady B Stainless stee] 303 - ) L ) ——
_ 5] Weedle Slalnleys slesl 303 | - e S ‘ - TMH
~ 6.| Needie guide Stalnlsss steal 303 ' . - : . .
7 " Seat ring . .{ Stalnlass stasl 303 ’ ’ ' ‘

B Locknut ‘| Staintess steal 303 |

.9 U seal ‘ . _HNFjFI

10 | .- Cossette -

11| Seal ' _NBR

12. C-ring NBAR

13 | - Q-ring ] NER

14 O-ting - NBR

15 ‘O-ring | NBR

16 | Orng NBR

17 Spacer —

18

Gaakel - NBR, Stainless stas! M5 typa only

&
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Series AS-FG

Dimensions: Elbow Type

- % (Hexagon widthf:
Applicablo lubtng 0.0.0d -~ 1 T

M5 type . S
Uto/32type - - - fpleboubing0Dog

oo i
nefoss fal)

Metric Size “iInch Size

ASRCHFEI0NZ | 18

AST2C1FG-M5-23

. — 17.3| 224 123 -1 7
O AS120FG-UMe2-0s | 512* | 10-82 8 | 83| o8 1 | omaf 25 { 220 12 ;
AS12ETFG-Unas [ e | UNF g Saalal 165
ns:zmmamm 1 12 - waami| 145

5
AS2ZOIFG02-04| 4 04| - [ 2s2] 314 . . NoFiD ; :
aszatrGo206 | 6- | [ Leaf L ool sl 1 O O O ) . AB22THFG-NO2-03 | 5520 I EEDEE 6.,
AS2IIFG02.08 | B [ a2 72| 364 : = . ASZICIFG-N02-05 | 16* [ B EXIE kAl : Rl

NPT
14

. AS22C1IFG-HD2-07 | #4°
- AS2CHFG-N02-09 | 515
ASZ!EI1FG-N02-11 an

AS2ITIFG-02-10 17.5w 123 105) 252 348] | 20 345| 344| 4] 183
- 2 i

=l 195 ' n|®s -

" AS32OFG-03-06

8 :
" AS3ACMFG03-08| 8 Aanl g " ASI2CHFGNOIT . : )
AS3R01FG-03-10 | 10 ' ASII1FE-Noa-0g | 515" "é,"g 19 25 41 |108] 454 40.4] 402( 52| 1ps| s7

"AS3201FG032 | 12
ASAIETFE0n

ABJ"D!FG#{M—H

B

ASI2ENIEG4A3; - 45
Nota 1) Reference dimensions .. Nole 1) Relerence dimensions

Note 2) Reference dimansions of M5 x 0.8, A threads afier installation, ' Note 2) Aeference dimehsians af w 32 UNF and NPT threads aﬂer ’
L . : ' C : C Instalation. :

476 . : o | ﬁ_ﬁm



Speed Controller with One—touch Fitting Stainless Steel Series . g
. A Elbow Type!Umversal Type Series AS'F G

Dimensions: Universal Type

Applicabla tublng 0.0, 5d
. B0y oH
(Haxagon width:
aemss flats)
#
q
. i
18 - E : A -«
2 L .
qN 7
e g
one 1
o i3
M5type
-U10/32 type
R R
SRR
- S
a3 E
3 2 - . .
. ASP
=) prremrer—r——
X.... 9 Ao owibubmiv—
Metric Size ' . : Inch Size _‘JEHC
AS1301FGMs-23 | az B M m . | - ASHOIFEUT001| 1 | &4 el | el 2 ASS
AS1ICHEG-ME-04 [ 4 |wnon | 6] 03] os] 93 roa] 2 5ol | 7 aswDiFGUIvn| 5 |ig.an| |l 23 . i
_ [ 3 f—{ 2s 23] 1ng 85255 (35 |2 ASH
ASTIOIFG-M506] @ 115 14| 5f A1 135 . ABHICHFGUINA2-03| 318 | UNF  114] FI Y FIL 185 | s |Asq
PR e astbFeuezm| w| - ' i —
ASIEIFCH-04 ASLIEHFG-HOT-H] ' KE.
AS23EHE ASACHFE-NATA [ :
AS23l E i
AS2ICITFG02-04 a2 i FO-NDI0T A s TMH
ASROIFG0206 ERE Y ET LR . ASTAEIFGHOLY HiE: G
. AS2IEIIFG-02-08 | B . -{1as] 39 asaarliFahozoaf s | [ |14 il e e[z | = 15 | 3
ASZIFG-L2-10 40 AsnbiFeNeas|we | | [l B T lawpme el || 7| 3
ASI3IFG02-06 50 aszactiFG o207 | e | N | v ) 1 ol 3ms | 1] senla4s 4 foes 165 | o6
ASSITHE-02-08 ASZITHFGND2-09 | 8| (aarf - | ras) | azkma [ el |2
AszachFaNozt | as | 0 | [ EEELTHEE -4k .
) ASROIFG03-05 | o ] 56 Az
AS3IDIFG03-08| B O O = E ABILIFENRA1 |
- ASNOIFG3-10 [ 10 |77 | [ e [ ASTICFG-H0T
AS3I0IFG-03-12 | 12 RES [ ASIIO1FG-NI-I9
ASAIETFE-0A-0 0y ASICFGH0-1Y
ASASFTI Fa-04-1: EELEHE D5 ASAICTFRGETT
Note 1) Refarence dimenslons ’ S AstILFGROEI3]E
Note 2) Reference dimenslons of M5 x 0.8, R thraads ailer installaticn. Note 1} Rieference dimensions
’ : ) ' Nata 2) Relerence dimanslons of 10-32 LUNF and NF‘T lhreads aller
installation. .

SMC' P 477
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Speed Controller with One-touch Fittings
Stainless Steel Series
In-line Type

Series AS-FG

Model

(23| 2Esi{mm)=
L B -1 8,10, 16,20
® 0 20, 25, 32
L AL AR 20, 25, 32, 40
[ AL AR X 40, 50, 63
® | @ | 63 80 100
Specifications
Fluld - . - . Alr
Proof pressure } 1.5 MPa
‘ Max. operating pressure o "1 MPa
-Min. up’eratln'g pressure ; 0AMPa -
" Ambient and flukd temperature | . 5 to B0°C (No fraezing)
Number of needle rotations | - e 10 furns (8 furns ) '
Applicable tubing material 2 : Nylan'.-Soﬁ nylon -F‘b]yursthana

* Nole 1) In the case of ASIOHFG type. :
Nota 2) Use caulion regarding the max. operating pressura when sa[t nylon or polyurethana 1ubing is used,
(Flefer to pages 371 and 372 for details.). - ) .

Flow Rate and Eﬁectlve‘Area,

Flow Direction Symbnls on Body

Nu[e) Fluw rale values are measured at 0.5 MPa and 20°C

Z SV

Made to Order .
“! {Refer tn page 478 for delaiis,)
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Speed Controller with Ohe-touch Fitting Stainless Steel 'Series . e
| o Series AS-FG

In-line Type

How to Order

S'lainles‘s'steel‘speclﬂc;al[nns (Sta]nless’st'eel 303)e

- AS

. 200%| 1/8 standard

- [E300z{ vA slandard

Body size
=800%} M5 standard | |

5206 1/4 slandard

[E400z] 172 standard

Wilh.One-toLlch fittings &

lMade to Order
(Refer to the below for details.)

Applicable tubing O.D.
Metric size Inch size
fag:(  gap* 04E]  agilet
1 - o5/32*
- oahe"
o1/4"
o5/16"
p3/a"
o1/2"

Ex) AS1001FG-04-X214

MadetoOrder =~ =~ - age 10

Ex.) AS1001FG-04-X21 -

~ Hote) Not partizle-fres

‘Need le ValvelFloﬁ. Characteristics

AS1001FG AS2001FG - AS2051FG AK
o 15 o L= VCHG
2 Ej |2 El IS E: |ASS
E 10 ] £ @ £ 2y P
E HE g I§5 5§ [asA
& : AR g - 2: |AS
i s5 8b | E i gl jg 5 :
g w2l & z . £ KE
T OME R HE o e u
e T _
Number of neecl2 ralatlons Number of needle rotatlons b . Number of needle rolalions o
AS3001FG . AS4001FG
pluei: ] : T '
g = |E 0 o
£ o E1600 18w
§ =0 EHE :
I E & 2
S 3. |E g
18 & g ! o
|E il
[ S - — [
. Nurnber of needla rotations Number of neadls rotalions

SViC " T 479
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‘Series AS-FG o

Construction

Component Parts

£ No. Diegeripllo
1 Bady A PBT
2 Handle PBT
3 Body B Slalnless steet 303
4 Needle Stalnless staet 303
5 Needle gulde Stelnless stes| 303
8 Lok nut Staintess stesl 303
7 Useal HNBR
B Spacer* —
9 Cassette —
10 | Seal NBAR
Lk O-ring NBR
$i Aﬁblicabla tubing O.D.m}
i .i: g i e st
P 4 S
B R ‘!, -
SR ‘a
—— ',"- : . . : .. -
R e S O
Eoo- | o
'_.ﬁ O -171:; 7 | J )ﬂ
s02 LMt Lot g
i L1
Metric Size Inch Size

AS1001FG-23 3.2] B4 a8 45 A [ AS1001FG-01 | 18" B84 38 451236 |20.7 s
AS1001FG-04 4 8310 9.2 52242 | 214 7 AS1001FG-03 | 5/32 | 8.3 10 - 38.2 52(242 (214 127 7
AS1001FG-06 B 116 407 682|252 (224 1136 | B AS1001FG-05 | 316" | 11.4 48,7 a0 4 16.5 12 -

RSO0 FG

Az} FGa

AS2051FG-06 6 | 123 143

53.2

. AS2051FG-08 |

ASTODIFG-07 .

AB2OHFE-03 5|

‘ASI001EG-0
IAS2001FG-07:

ASI001 FGHB:

AS2051FG-05

AS2051FG-07

ASADDIFG-10 | 10 | 185

el

51.1

43.6

21 B85

AS2051FG-09

ASADMFG-12 | 12 | 208 25

824

113

521 -

‘44.8

23 B9

. Nola 1) Relerenca dimensians -

480

O

ASA0MFG-11 { a8 | 17.9

ASJ001FG-13 { 12" | 217

265

Note 1) Fl'e!arlenca dimensians



Speed Controller for Low Speed Operation
with One-touch Fitting
Elbow Type/Universal Type (Resin Body)

Series AS-FM

Model

ideal for low speed control at
10 to 50 mm/sec
Since the effective area of the e
controlled flow Is approximately 1/10 -
that of the standard model, It is ideal
for speed control of low speed
- cylinders at 10 to 50 mm/sec.
" The dual type Is particularly suitable
-for low speed control of small bore
_ cylinders, .

Low speed operatmg stroke and
high speed return stroke drive
Effeciiva area of free flow Is the same
as that of standard model. ‘

10 needle turns (20 turns for
M5 type) .
Speed control is easy, and uniform
speed control Is posslble

Apphcab]e tubing:- Inch sizes

standardized = '
" Inch sizes are now available for al

mode]s .

M5x 0.8
R /8
Ri/4
10-32 UNF- ' ‘ ®
NPT18 | ]
NPT 174 :

. Specifications . . -

Fluid : L Air
L e 1.5MPa -
1,0 MPa.
C . 0.1 MPd
-5 la 60°C {No freezing)
" 10turns (20 ums ™y
" Nylon, Soft nylon, Polyurelhane -
*. With seal -

Proaf pressura -
" Max. operating pressure

#In. operating pressure
"Amblent and fluld temperatura

Number of neadle rotations
. Applicable tublng maleriat @
. Option ®

" .. Nate 1) Inihe case af AST201FM and ASt 3EI1FM iypes .
Note 2} Use caution regarding the max. operating pressure when soft nylon or polyurelhane. or soft
polyurathane tubing is used. .
(Refer to pages 371 and'372 for details.) -
Note 3) M5 and 10-32UNF type poris are not avallabla with ‘seal,
Nole 4) Brass paris are all alectroless nickel plated; The handle of the ME iype and the lock nut of the
melerin type are black zlnc chrernale plaied,

Flow Rate and Effeetive Area

JIS Symbol

- Tuting 0.0 Meiric size 032, a4, 06 032, 04 08, af a4 | 06 | ag oi0
- o ~ e A 01/} 05/32; 035" e . | s¥1e; o . . | evat o8N
Flow Direction Symbols on Body - inch siza ot OUBLORRE | opngt | B5/2 | ad6°|
= Cantralted | Alr flow {#/min{ANR)) 7 2 .38
flow - ‘Eifective area{mnt) - 01 .2 ‘ 0.8
Free fiow | TV e (Emin{ANA) | " 1o TS 230 | 20 | @m0 460
- | Effacliva area (mm _ | " 15 27 35. f. 4 | a 7
Nofe) Flow rala vatues are measured at 1.5 MPa and 20°C. - ’

ACautmn

Be sure 16 read beiore ham:lhng. ‘

Refer to front matlers 58 and 59 far

Safety Instyuctions and pages 412 to 414
, Tor Flow Control Equipment Precautions,

bty oot iolt

- Made to Order o
(Reler Iu'page 485 for dataila.}
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' Speed Controller for Low Speed Operation with One-touch Flttmg R
‘ Elbow Type/Universal Type (Resin Body) Series AS"F M

How to Order

":?1F|\ﬂ-_-

'AS

Made to Order
Refer lo the below lor details,

Body size
M5 standard
| 1/8, 1/4 standard

L] M5 and U1D.'32 are not available with seal.

fype *
Elboiw 7 _ : . )
Universal : ‘ : » Applicable tubing 0.D.
: ‘ ) Metric size : Inch size

o3z *
o4 -
oB
of
a1l

='Usp p1/8* tubs,

Control type e -
Maler-out :
Melar-in

With One-touch flttings .

For low speed controls ' - 'oPortsize
: . - [EEMBE|  wMsxoa
Thread typee 10-32 UNF
Matiic lhread (M5) - - R
Unified thraad (10-32 UNF)[ - . -

14
.A .
NPT

. Made to. Order -

' Ex)AS1 201FM-M5-23-X21

~ Nota 1) Not parlicle-irae '
Nota 2) Throttle valve Is nnly cnmpallble with lhe pan no, of the melerout type. -

ASS
ASH
Ex.) AS1201FM-M5-23-X214 , L | | ASQ
Nata) Thratlle valva is anly compaﬁhln with 1he past no. of the mater-out type o s T s . ; . KE
- Needle ValvelFldw Characteristics o S - TMH
AS1201FM, AS1211FM° -~ AS2201FM-TI01, AS2211FM-[I01°  AS2201FM:102, AS2211FM-102
AS1301FM, AS1311FM - AS2301FM-0101, AS2311FM-CI01 °  AS2301FM-CI02; AS2311FM-J02
: 0.15 20 : ".5Df 8
5 ’ P § o § - R
E 1 ®| | E R =
s il . [§ sl (£ &
P g o 10 g - |% 4 g
|8 g |E ol |E T
3 sl E: i g L H
T ) c oo E .2
10
0 —10 - 20 O o 5 0 1. o 60
Numker of nesdls rotailons Number of nesdla rotalians . . Nuinber ofnasdia rotations )
ZSNC | . 495



éerfeS‘ AS-Fli

Construction: Elbaw Type

Meter-out type Meter-in type
JIS Symbo! © - JIS Symbol

Component Pafts

iNoiE|2EDescription==: [MELEHA:
1 | Body A PBT
2.| Handle PBT Black ¥
3 | Body B - Brass | Electrolass nickel plated
. 4 | Needle _| Brass |Electrolass nicksl paled
. Elsctrolass nicke) plaled,
M5 type Ce M5 type- 5 | Needle guide Brass |- M5 lyps unlf'
. . - 6 | Seattlng -_Brass - | Electrolass nickal plated -
7 | Lock nut Brasg ™ ) Elactrelass nickal plated
U seal HNBR .
9-| Cassefte —
16 | Seal NBR
11 | O-ring NBR
121 0rg = NBR
13 [ Q-ring - NER -
14 | Gogket Sla:I?_:stecl M5 typa only

Note 2) AS22001FM typa is mads of sieal,
- Nata 3) Matar-in type is black zinc chromale plated.

Nole 1) M5 and U10/32 types ara black zinc chromate plated,

Construction: Universal Type

Meter-out type . Meter-in type
JSSymbol . JiS Symbol . *-

Component Parts

£ No: = Dasgriphon s
" 1 |BodyA
2 |Elbow body
3 |Handle . - Par - Black ©
4 |Body B Brass | Eloctroless riicksl plated
S [Needla Brass | Electroless nickel platad -
: & | Needte guide Brass E]uclr::’essnlckelpla!ad.
: 5 type onfy
7 | Seatring Brass | Electroless nicked platad
- M5 type ’ " 8 |Locknut | Brass® | Electroless nickal plated @
U1o/32.type - ' .8 |Usenl HNER -
. E . : - 10 | Casselle L —
. _+_11[Senl NER
. d2 [O-ing - NBR
13 | O-ting . NBHR
. .14 [OQ-ring- ) NBR
- 15 | Q-ring . NBR
© 16 _{Spacer . . —
17 | Gosket Sl;:l?s?.;‘&d[ M5 typa qnlly o

.5 Nolte1} M5 and LH 0732 types are black zinc chromata plated.
. Nota2} AS23[01FM lype is made of stesl.
e N_qlea} Mal_&r—ln type Is black zinc chromate plated,
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Speed Contraller for Low Speed Operatmn with One-touch Fitting
Elbow TypeIUmversal Type (Resin Body)

Dimensions: Elbow Type

Series AS-FM

L4

L3

oD2

[Hexagon width
aemss flals)

aDi

. Metric Size' -~

M5 type
U10/32 type

L4
A

L3

on
N1/

pD2

Appiceble ubing 0.0, od

iy

gD

M1
L1

L2

AST2CHFM-ME-23 | as | - | 8a ZXEXH N . ASP
AS12CHFM-MS5-04 | 4 [ Msxas | 8 | 83} go [ 173 | 224 san |ogg (a0 | esa| | 7T ==
As1zl:l1FM-M5-06 8 | 11,8 EEIIREAE 138 ASN
“aszariFmnzos | 3 104 252 | 314 w | - [ASY
ASEZ2LI1FM-02-06 .| 6 |/ . 128 | . 252 | 344 | 177 N O BT . —
R4 | 17 agn | 548 | 044 { o, .
AS22[T1FM-0208 | &6 | 7 [s2] 8% [ara | =04 | M es] = |AK
AS22001FM-02-10 | 10 105 354 { 445 | ip5 ‘o0 | 38 e

Inch Size

Mola 1) Referenca dimensions UCHc
Nole 2) Refersnce dimensions of M5 and A trezds aftar instzllation,

" AS12C1FM-LH 032-01

AS12001FM-U10£32:03

AS12001FM-U10/32-05

— 10:32 UNF

AS12E11 FM-U‘IWS!-UT ‘

17.3

12.3°

213"

18.3

"7

3.8

288

30.1

127

18.5

13.5

-ABZ2CHFM-NE2-03

&/a°

_ ASRCHFM-NO20§ - fans | -

AS2201FM-N02-07 - | 14" | NPT 14
. AS22001FM-N02-08 518"
| e

104

12.8° D52 | D45 { 177
| 13.2°| 185 | 252 [ 945

152 272 j 364 | 177
1B.5 353 | 445 | 185

36.4

348

4.4

284

18

.2
17.-
185 |- 34
21 .36

ASZ2CT1FM-ND2-T1

Nula 1) Referenca dimenslons

Nola 2) Hai’srenca dlmenslnns of 10-32 UNF and NPT threads altar lnslallallun

&
3
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Series AS—FM

Dimensions: Universal Type

M1

L3

L4

aD2

498

" oD3

M5 type .
Applicable tubing 0.D. d .
Applicable tubing 0.0, od -
op1 /1. H
g
‘ ]
=
. ]
a 3 ) < w
' 3 (7""?\ nn: -
| °©
,_/"ﬂ l ™ . A
T ) aD2 . C L
A R
L2 . L2,

. Metric Size

ASTACIFM-ME:23 | 3z - wal .| | wal |- ‘
ASTACFM-MS-04 | 4 |M5x0a {0 [ pa| o6 | 93 |10 [20a| 7% | ™7 53 e0s Joos [ a5 [27] b
- AS13C11FM-M5-06 | 8 - 1.0 - 214 | 2046 | 518 |- . 138

£ . SBB

AS2301FM-02-04 - 16.2 ] a

AS2301FM-02-06 | 6 [ 12.8 120 (184 |34 282 428 - | N 37 |
_AszamiFm0z08 | 8 | P4 |7 ga ] RS 1ag | 188 [ 053|282 [ 451 el Rl el e VY
- AS2301FM-D2-10 fi0 | 1B.5 a2 |oe7 |1 [4r8 | B - 21 | ap

' Note 1) Reference dimenslons
o - Note 2) Referenca dimenslons of M5 and A threads afier Installation.

" Inch Size

“AS1IDIEM-UI0/2-07

AS1IDHFM-U10/32-03

175 287 27| T

" _AS1301FM-U10/32-05

& 1032unF | o2 ; 1 203
3HE" - i

AS13D1 FM-U1 MZ-O?

CAS2AEEM: NU‘I-UBS ;

5/32 s L 104 NG {219 | 988 18 32

AS2301FM-ND2-03S

“aszariemnozossfae| - | [ha 199 1182 11 [o3s | 418 s =

AS2301FM-ND2-075 | 1/4" | NPT 1/4 [175| 10.2 | 185 342|956 | 425 | 986 | 345 (344 | 204 [1as5 | 38

As2a1FM-Noz-085 (s | - | [usa]  |2e |07 [es2 [eme [asd | | ) 3
AS23CMFM-ND2-118 | o | . 17.9 202 | 387 (31 {478 - RN TR

Note1) Reférence dimensians
Nuta ) Haferanl:a dimensions of 10-32 UNF and NPT thraads aﬂar Instaltation.

9
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Speed Controller for Low Speed Operation
with One-touch Flttlng
In-line Type

Series AS-'FM

Model

| I 6, 10,16, 20
.3 20, 25,32
[} @ 20, 25,32, 40
Specifications

Fluld - - o : T

Proof pressure - : : ) ) 15MPa

Max. operating pressure ) " 1MPa

Min. operaling pressure - . admPa

Ambient and fluld temperature - | - " —A 10 60°C (No freezing)

" Number of need!e rotations - 10 turns (20 lums 1)
. Applicable tubing material @ L Nylon; Soft nylun. Polyurethana

. Nola 1} In the case of AS1001FM type

. Nole 2) Use caulion regarding the max. cperating prassure when soﬂ nylan or polyurethane fubing is
used.
{Refer o pages 371 and 372 for delails.)

. Note 3) Brass pans are all e!eciruress nickel plated. Tha handle of 1he M5 type Is black zlnc chromats
‘plated. .

'. Flow F‘:ate and Effective Area

Flow Direction Symbals.on Body

Tubing 0.0 Matric size 03.3, 04, 0B ‘o4 a8 . o6 0B
N L LD - 9 9 - .
Inch size e PR, e o5 | owgane | oaner | otesie
Controlled | Flow rate defmin {ana)) 7 1. . el oA -
flow Effective area {mm) 0.1 0.2 : 0.6
. | Flow ralefmin (swR)) LR . 130 - 230 cena. | 460
Free flow - — - g
Effeclive area {mm?) 1.5 -2 .| as. T 45 7

Note) Flow rate values are measured at 0.5 MPa and 20°C.

_ - ACaution. .
SR o . 7 ) I_'"'"""""'""“"'"','_'"
o= _ - j Be sure to read before handling. L
Made to Order ‘ -y Beler to front matters 56 and 59 for T
" (Relar o page 603 for detalis) oy Safety Iistructions and pages 412 to 414

for Flow Control Equipment Precautions.

--—--—Hn-——-——--l
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Speed Controller for Low Speed Operation with One-touch Fitting _~ ﬁ
| ‘in-ine Type Series AS-FI

How to Order

JMade to Qrder
Raler to the balow for details,

Body size 4 . Applicable tubing 0.D.
0:iM5 standard ‘ . ‘ Metrle size  inch size
iJ1/8 standard ’ :

:205:}1/4 standard

With onetouch fitings | ©~  +Useot/3"ube.

- For low speed control e

Made to Order . - o o paadesid

EGI'EGSBJI’EB (Seal::Fiunrlne‘cnat
itle-Valve (Withoo —_—
‘ " |ASN
Ex.) AszomFM 04-)(21 ‘ _
" Nola 1} Nalparlinle -lres .‘ ‘ " : e _ Au
ro ASY
Ex.) AS2001FM-04-X214 S T SR AK
' ‘ - VCHG
- S , o ASS
Needle Valve/Flow Characteristics =~ : E S ' ggg
AS1001FM o ‘ AS2001 FM AS2051 FM : ‘ KE
10 : []'15j‘- . bt TMH
J= . E 2 E = E
= 0f @ £ ‘@ E Fl
$ - £ g E. B
ER: gl (e 2| |o 2
g ' § E E 1B '§
0. T 1B 20 0 1o 8 00 |l - 5 . . 100
: Mumber of neadre ratalians ' " Number of nesdta watlons 1 ~ Numbsr of needls ratations
%S!m . - : 503



Series AS-FM |

Construction

1
2 | Handle PBT 1 Black
3 Body B Brass Electroless nickel plaled
4 | Needlo Brass Electroless nicke) plated
5 Needle gulde - Brass Elactroless nicke] plated
6 | Locknut Brass® Electroless nickel plated
7 | Useal HNBR

'8 | Spacer —
9 Cassette - —

10" | Seal NBR

11 | O-ring NBR -

. Nole 1) AS1001FM type is made of brass {black zinc chramate plated).
Note 2} AS20C11FM type Is mads of sleal. o

- Dimensions" .

éppﬁcab!ﬂ%[ﬂg t_?;p_.uﬁ

L

.

" Metric Size Inch Size

AS‘IOMFM-Eﬁ

24.0

. AS1001FM-01 B4 38 |45 |e77 .1

. _AS1001FM-04 { 4 ASTOONFM03 | 5/32° | 834, [98.2]62 |2B6f265]
© _AS1001FM-06 _ASI00IFM-05 | 3H6" [ 114 48.7 | . 16.5
AS100TFM-07 | 12- qnz| °2 |77 | 247 13.7

AS2051FM-06 | 6

2.8

53.2

. AS2051FM-0B [ 8

15.2

| 688

504

28.6 (165 | R4

AS2051FM-05 | ane*- [11.4 522 | 82 |346
ASZO51FM-07 § "1/4* | 132 148|544 |74 {355 30517 |- 28
_AS2051FM-08 | 5/16* | 152 " 8.1 31.5]18 - | a1

35.5

" Note 1) Referanca dimensions. -

50.8



“Clean Speed Controler with 'OneoLIch Flttlng
Series AS-FPQ/AS-FPG

: Serles. AS-FPQ




Series AS-FPG

Stainless steel 304

Series AS-FPQ

Brass (electroless nickel plated) .

juaR bl

Cleanpoerfarman

: POM L
Matal: Slainkess stesl 302

488 R | ZSVC




Clean Speed Controller
with One-touch Fitting
Elbow Type

Series AS-FPO/FPG

Model

AS-FPQ/Brass (electrolsss; nickel plated)
S : : . ] . Applicable tubing O.D. (mm) | Applicabls cylindar
Release bution color: Light gra: pplicalig cy
' an ey Elbow type Portsize [74™T"8 [ 8 [10] 12 | boosie (mm)
AS12CN1MFPLI-MS M5 x 0.8 e @ ) 6,10, 186, 20
-~ AS22MFPO-01 Ri/8 ol |5 20, 25, 32
AS22[11FPCI-02 R1/4 o e | & 20, 25, 32, 40
AS32[11FPLI-03. . . R3m8 . g e (o | © 40, 50, 63
CAS42[NMFPL-04 R12 9 63, 80, 100
Specifications '
-Fluid o L Air
. |_Particulate generation grade ~ . Grade 1 (1)
~_Proof pressure (26°C) R - - - 1.5MPal@)
Maxlmum operating pressure (20°C) . 1 MPa (3)
Minimum operating pressure . . 8.1 MPa
" Ambient and fluld temperature 1. = .—5te60°C (Nofreezing)
S : : ‘ o ‘ Number of needle rotations - . ;. 10 rotations (B rotations #))
AS-FPG/Stainless steal 304 o ©ooLon : " i Fluo_rina-basad grease -
' s . L Note 1) Refar io paricutate generation grada classifications. - o .
He[eass button _COIW‘ nglht_hlue " Note 2) Proof pressura-ia 1.5 times highar than maximum aperating prassure, ) .
: ' ' S Note 3} The value of ihe meximum opaerating praasurs Is at a temperaturs of 20°C. In ather cases, referla |
“Ralaticnship balwaen Operaling Ternpsralura and Max. Operaling Pressura” heluw ) ASN
Nota 4] For AS1201FPO] - . R S
_Flow Rate and Effective Area o - . {AQ
Madel AS1Z]1FH}%I5 ASEﬁ]IFPD-OI A522D1FPD-02 AS32CHFPO-03 |AS4OIFRTH ASY
N o4 o4 | 06 |'o4 { 06 |08 | o6 | 88 |ot10|oi0|ot2
-"|Tubing 0.0,] Metric sizes of : sl | lato o - |AK

Conlirolled Fow ralogin fNR)) 100|180 | 230! 260 | 300 {460 {660 | 790 | 920 [ 1580|1710 I e
(free) flow [Eeciveareamm|_ 15 2.7 (a5] 4 | 6 | 7 [10]12 | 14 | 24 | 26 |YOHE
Nota) Flow rate valuse are at a prossura of 0.5MPa, and lemipamtura of 20°C. -

‘Recommended Applicable Tubing’ ASS
‘ i ’ ASR
- ) . . . - Tubing material : " Clean series polyurethane tubing: Series 10 lﬂ,s..g__
JIS Symbol - L S Tubing G.D. o4 06 08,010,812 ‘ IKE
2 . C ‘ . Palyursthane tuhing: Serles TU, Nylon tubing: Saries T and Saft nylon lublng SariasTS £an aisn be used _
7~ . ‘ R o Howaver, lha dsgraa of claan parfarmanca will decline, * TMH
I_QJ , - - Particulate Generation ‘ Relation belween Ope'rating Temp. e
Grade Classifications. - - and Max, Operating Pressure :
Fiow Direction Symbols on Body z ' » —y
f T E n‘? .
18 S1.0
o, o
| & 70.8
B @
E= =%
: Bos |
E &
ik 0.2 F
a ]
E; = ol 't
[ 0.1 0.2 03 a5 1 -5 0 20 - -40 - 80|
< - - Parlicle size pm oy less ' . Operatlng tampsmture ks

Noig} Refer to back page 10 for details. o
ZSNC - | 489



Series AS-FPQ/FPG

How to Order

1F P

490 .

N

SVIC

Bady size
=1::{ M5 standard
1/8, 1/4 standerd
-37{ 3/8 standard
4% 1/2 stendary”
& Applicable tubing 0.D.
) Metric sizes
Elbow s e o4
) ’ 06
[:1:]
Control type 4 a0
Matar-out oig
Malar-in
* Port size.
. M5 x 0.8
With One-touch fitting @ .R1/8
ST o R4
_ A 38
- ‘R/2 -
Clean specifications o .
" Metal parts material &
rass (electnlass nickal piated)
Slainlass slael 304
Needle Valve/Flow Characteristics
.- AS22[HFP[1-01  AS22[]1FP[J-02 .~ -
ENE Bl 2. 3
1 5 = =¥ 1 3]
] E [N E L
- T . @ = B
2 ot g o 20y ]
B B T B - T
2 3 2 % i toe
-5 :T?‘ o ,EE £ i}
5 R 5 wmoT : . TR |
Number of neadla rotations Number of needle rotations ‘Number of needle rolations
AS32[11FP1-03 3  ASA2[TIFPC04 .
! F_i_’ﬂ Upstream prassiirg: 0.5 MPa) - sk 54 U.EMRa!}
= . =30 . .
fisg . i =
= o C i nire - m
£ B Fa0 4
S BB " E
iz g 21 e -2
. . = =1
z + 2 g X6 2
i B T o
B s k a S = ; e
Numbar of nesdle rotalions s Number of nesdls ralations




Clean Speed Controller with One-t

Construction

ouch Fitting
Elbow Type

Series AS-FPQ/FPG

Meter-out type -
M5 type

2

i+
l!_i..ll#

I
L

il
[T

| . L .

Meter-in type
M5 type -

Component Parts

P

HEE

1 Body A ) Paolypropylens resin . . .| - Palypropylens rasin - -
2 Knob ’ - Brass Elacirofass nickel plaled Stainlass siee! 304
3 Body B - . © . 'Brass . - | Elarireless nickal plated Stafnless stasl 304
4 Needie o Brass | Elestraless nicke) plated Stalnless steal 304.
5 Needle gulde . . Brass Elscirolass nickel plated | * Stalnlass stesl 304

. B Seatring | Brass Elaciroless nicke! plated Stainless sleel 304
7 Lock nut | Brags Elactraless nickal piated | Stainlzss alesl 304
‘8 Uséal . HNBR . ~ HNBR'
o : cﬁsseﬁé ) " Polypropylene resin Brass paris are - Polypropylena rasin |
. : Stainless stesl 304, Brass] elactrolesy nicksl plaled Stainlass stael 304

- 10-|. Seal .5 - - " NBR’ - ‘ ' " . . NBR
11° Stopper Stalnless sfeal 304 - Stainloss stoel 304
12 Cushlen .~ | - NBR - "~ NBR
13 " O-ring ) NBR NBR
14 - [ Qolng - - NBR . NBR |
15 |. Gasket NBR, Stalnlass sleal 304 NBH, Stalnless slest 304

N

SWIC

[ASQ

[=

MH

491



Series AS-FPQ/FPG

Dimensions
Applicable tubing O.D. od H )
‘{Hexagon widlh
acroes flats)
‘3 o -
a
3
aD2
M5 type
”_Applica-blétuh!ngb.D.nd' . H
: . . 1 - {Héxagon width
acrass fats)
< 9 =z
=l - 2
. . a
)
o

AST2L [1FPLIM5-04
- 'As12001fPCIM5-06

A522D1FPEI-02-04 4 : 10.4 26.8 | 36 R - 33 'aa“
AS22[_1FPL]-02-06 6 ) 12,8 | 268 | 38 " | 403 asa 18,5 | 33 33

- 14 17 -1B.5 — 2y T 348 | 204 | .
AS22[ HFPLI-02-08 8 R 15,2 284 | 30.8 (182) {40.8} |-{35.8) 205 | 85 | 35
A522E|1FPEJ-02-19 10 18,5 37.3 | 4655 |183(88) ) 23 as. | am

ASI2EEFR

AS42|:|1FPEIWO4—10 10 .
AS42[iFP[J-04-12 | 12

R12 24

28,5

| 499 245

57.2 | 48.7

42.4

23

130

499

24

102

'Note 1) Rararance dimensions
Note 2} Reference dimanslon far threads aftar Instaltation

Note 3) 1% Is the walght for typa ASCI21FPQ {brass + elaclmlsss nickal plated), 2°

Note 4) Bimensions anSCiEEhFPQ { »: ASCROIFPGE.
492

9 |

51,5 | (25.4)

{58.1) | {50.8)

Is tha welght for type ASCECHERG (Stainless stoal 04).

SViC



Series AS-FPQ/FPG
Specific Product Precautions

Be sure to read before handling. Refer to front matiers 58 and 59 for Safety Instructlons
and pages 412 to 414 for Flow Control Equipment Precautions.

| Handling |

A\ Caution

1. Store away from direct sunlight at 40°C or [ess.

2. Open the inner package of the double packaglng In
aclean room or other clean environment

[ Piping

/A Caution

1. Be sure to use sealant tapé or liquid gasket at the
" taper thread part. Using without sealant tape or
ﬁquid gasket can cause air leakage,

- 483
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Minimizes installation time
and cost
Tube swivels 360°

Application to Inch size. tublng
& Metric size
o6, g8, 010, 012

Maximum operating pressure
1 MPa max.

Applicable tubing materials
FA double layer, FR soft nylon

Retalner prevenlé accidental lbss‘

of needie. o
Comes standard with seal.

Elbow type

JIS Symbol
3
1L

Flow Direction Symbols on Body .

Flame Resistant (Equivalent to UL-94 Standard V-0)
Speed Controller with One-touch Flttmgs
Elbow Type

Series AS

Modg!_
R1B ® ® | ® ap, 25,32
A 1/4 @ @ ® 20, 25, 32, 40
GEGEE ® @ ® ® 40, 50, 63
R a8 [ [ [ ] ] 40, 50, 63
R 12 (] e 63, 80, 100

Nnte 1} Mater-out and meier—in types can be visually differenliated by the lock nut.
The lock nut on the meter-out type is alactro[ess nicke] plalad, whi!a lhe meiar—ln lypa is black

- Zine chromate plated.

Nate 2} @Markfng is electroless nickel plated, provided as s1andard (N spenlﬂ:altans)

‘ Speciﬁcati'ons

Lf_or Flow Control Equipment Precautions.

—“---------—_—“—---------“—-—---

%
8

423

Fluid . JAr
Proof prassure 1.5 MPa
_Max. oporating pressure 1 MPa
" Minl, operating pressure 0.1 MPa
Amblent and fluld temperature .. =5 10°'60°C (No freezing)
Number of needle rotations’ 10 turns '
Appilcable tubing materlal Mete), FR double layer, FR soft nylon ASP _
: Nola} Usa caulion regarding the max. tublng opsrating pressura. —varst
(Flaferm peges 379 and 380 for dalails.). ASN
Flow Rate and Effective Area F
Tubing Q.0.{mm) | o06,08,010 | 04 { 06 | ©B8,010. | 06 | aB 12 AK
Cuntmﬂud Fwniadma (il - 230 |2sotaso{ 460 860 | 790 920 {1580 | 1710 \CHC
(Freallaw) Effectiva are fram) 35 4| 6 7 0| 12 14 24 |26 | L———
"Mete) Flow rata velues are measured at 0.5 MPa and 20°C. ’ ’ Ass
ASR
|Asa
'-'&_92"1*2"________.____________-_.._____,_ KE
1Be sure'to read before handling, 0 | —
j Refer to front matters 58 and 59 for Safety Instructions and pages 412 to' 414 | TMH




Series AS

How to Order

Body size
22211/, 1/4 slandard
3/8 standard
1/2 standard
Elbowe , » Applicable tubing O.D.
o Metric slze
. e
Control typee . ‘ :ﬁ] .
Al Meter-out ETE
. N
‘Meler-in T ol2
With One-touch fittingé ~ #Port size
R - A 1/8
R 1/4
RaB
R ti2

-Needle Valve/Fiow Characteristics.

_ AS2201F-01, AS2211F-01 . . ' AS2201F-02, AS2211F-02 '

— | A0y

g £l E | £
= ~E = 30 E.
=3 ol ¥ -

o,

g' @ gm = C 1

= 2 je" 2 |

il § : e E

B = K =
T = é i}

o
¢ - . B 0w - 0 . %5 H
" Number of nesdia ratations. Number of needla rotaticns

AS3201F, AS3211F - .- . AB4201 F, AS4211F -

e nlet pressure: 0.5 MPAZ. ‘ T

et 1=1500

£ = T ol
L C a £ w
£ S $000 .

5 S :
o " 2 te £

5 2i |3 &m !
& Ll R EL
= B

e = 1 TR R
" :Numbar of needla rotations g .. Number of naedia rotations

424
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Flame Resistant (Equwalent to UL-94 Standard V-O)lSpeed Controller with One-touch Fittings . m o
Elbow Type Senes AS

Construction

Meter-out type ‘ . Meter-in type

AS32[11F-02 ‘ . . ‘ oo - ‘
‘Meter-outtype ass2ir02. . Meter-in type ASIAIF0R
oy (0 @4 (2
.
G
=
-
0
'«
~38
:
3

Gomponent Parts

sNDZ| 22T DBEEAption Materal £  Iner—
71 Body A Flame-rasistant PET - : : TMH )
2 |  Handle Brass Electroless plckel plated = |°
3 Body B Brass Eleclraless nickel pleted -
4 Needle Brass Eleclraless nickel plated
5 |. Needle guide - Brass - Eleclroless nickel plated
B Seatring _Brass . [ H .
7 Lock nut Brass __| Eleclroless nickeiplslad® - -
B U-packing " HNBR L :
9 Cassette ) -
10 Seal * _NBR
11 O-ring NBR .
12 Q-ring . _NBR .
"13| O-ing - : MBR --
14 | Oring NBR*

Note 1) AS22031F, AS32LH F-02: Electmless nickel plated.
Naote 2) Meter-In type Is black zine chromate plated. '

425
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Series AS

Metric Size )

licable tubing 0.0, od

o1

ob2

AS22[11F-01-06W2

AS2211F-01-08BW2 |

13.2

15.2 | 1

Rus |

36.4

97

3185 |

321 F031 20

"ASa2001F-04-10W2 |

AS42001F-04~12W2

Rz |

209 |-

22

Note 1} Reference dimensions ) -
Nole 2) Aeference thread dimensions after Installation. .

426
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Assembly of
1" Safety Relief Valve

5/98 8200

TavLor Vawve TEcHNDOLOGY, INC.
EXPLODED VIEW OF A INCH ASAFETY RELIEF VALY E ‘i
SRV-98
> !
i
[
[
i
6 i
i
i
i "
|
i
i
: i
§ [
) [
7 | i
i
i
. Ui
i !
i i
i i )
i B e
\i 5300 §5W HIhSllrtl*{}kl;lhumat'.i[j.'.ﬂlxluhnlnu 73128 I

Tel (405)787 0145 * Fax (405) 789-8198 * Emall:info@taylorvalve.com
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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

C o m




S irarszsRRE,

\t

Page 1



General Specifications - , ‘ , ,
CASE: Sturdy, corrosion resistant series 304 stainless

Blmeta!' Dial Thermometers steel case and bezel. Designed and constructed to

provide a hermetic seal which prevents crystal fogging
and damage caused by moisture to the working
components.

DIAL: Anti parallax heavy gauge aluminum with white
matte finish to reduce glare.Dished form with Celsius on
lower inner plane and Fahrenheit on raised outer plane
offers accurate indication of both scales.

EXTERNAL RESET: A slotted-hex adjustment head
offers screwdriver or wrench use to field calibrate the
thermometer. This feature allows maximum accuracy at a
selected area of temperature range. O-ring gasket
prevents leakage and maintains weather tight seal. Note -
use well agitated bath and accurate test thermometer
when making any adjustment.

CRYSTAL: Optically clear, strong glass, gasketed to
maintain weather tight integrity. Acrylic and Lexan
crystals are available as an option but not recommended
for case temperature exceeding 200°F maximum (150°F
maximum for plastic/acrylic lens).

POINTER: Balanced, lightweight aluminum with matte black finish.

STEM: 304 SS welded at tip and case connector to prevent leakage. 1/4" diameter is
standard, 3/8" is available. Stem lengths to 72" are available as well as 316SS stem
and connector assemblies.

IMMERSION: For accurate temperature readings, immerse the stem a minimum of 2
inches in agitated liquid or 4 inches in moving air or gas.

OVER RANGE: Temporary over or under range of 50% of scale up to S00°F or
260°C will not affect the instrument's accuracy.

BIMETAL ELEMENT: An extremely responsive temperature sensing helix which

has been carefully sized and tested, heat treated and aged to relieve inherent
stresses and insure continued accuracy.

ACCURACY: Guaranteed to be accurate to within 1% of full scale (Grade A per
ASME B40.3). Calibration is to standards traceable to the National Institute of
Standards and Technology.

HERMETIC SEAL: Hermetically sealed per ASME B40.3. Guaranteed not to
fog up.

DAMPENING: Bimetal element is coated with viscous silicone to minimize pointer
oscillation and to improve temperature transmission for ranges from -20° to 400°F.

FILLED THERMOMETER POLICY: It is not recommended that filled instruments
be used for continual use at operating temperatures above of 400°F(204°C) or below -
100° F(-70° C}. Under no circumstances will an instrument warranty apply nor will the
manufacturer assume any liability for use above these temperatures.

mlmtrmnts,lne.
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2” Bimetal Dial Thermometers — Model 20

Model 20 Thermometers are high-quality, economical thermometers designed

for limited space and OEM applications

e Stainless Steel Case
o Hermetically Sealed
Tamper-Proof

CASE: 304 Stainless Steel

DIAL: Anti Parallax or flat dial, heavy gauge aluminum with white matte finish.
CRYSTAL: Fully gasketed glass standard. Lexan and acrylic available.

HERMETIC SEAL: Per ASME B40.3

I.l‘.l‘ 4 ’{0
L ";/{

STEM: 304 Stainless Steel, TIG welded at tip and case connection. 1/4" diameter

standard.

DAMPENING: Helix coated with viscous silicone to minimize pointer oscillation and

improve sensitivity (ranges below 500°F).

OVER RANGE: Temporary over or under range tolerance of 50% of scale up to

500°F (260°C)

ACCURACY: Guaranteed to 1 % of full scale (Grade A per ASME B40.3 Standard)
CONNECTION: 1/4" NPT, 304 Stainless Steel standard, other connections available.

STEM LENGTHS: (In Inches) 2-1/2" to 24" available

Stem lengths are available from 2-71712" to 24".
Ranges from - 100 °F (-70 C) to 1000 °F (550 V) are
available. Please see page 15 for complete stem
length, range and option selection. Silicone fill not
available on this model.

Stem Length
as Specified

N\ 1/4" NPT

mwstrumnh, inc.
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Back Connected Bimetal Thermometers Model 30 & 50

/2
e Stainless Steel Case

e Hermetically Sealed
e External Adjustment Screw Standard

TREND Bimetal Thermometers are ideal for most rugged industrial temperature
measurement applications. The hermetically-sealed case offers protection from
weather and dust, and is guaranteed against fogging up. The bimetal helix is
coated with a viscous silicone to minimize pointer oscillation and improve
temperature transmission.

SPECIFICATIONS

CASE: 304 Stainless Steel

DIAL: Anti Parallax, heavy gauge aluminum with white matte
finish.

EXTERNAL RESET Slotted hex adjustment

CRYSTAL: Fully gasketed glass standard. Lexan, acrylic and
shatterproof available.

HERMETIC SEAL: Hermetically sealed per ASME B40.3 |<_ 3-1/4" or 5-1/4" 4>'
Standard. GUARANTEED NOT TO FOG UP Y it
STEM: 304 Stainless Steel, TIG welded at tip and case 15/16" sasina -_

connection. 1/4" diameter standard; 3/8" diameter available. 1 —

DAMPENING: Helix coated with viscous silicone to minimize .
pointer oscillation and improve sensitivity (ranges below * = Reset
500°F). 5/16" T \ 7/8" HEX
OVER RANGE: Temporary over or under range tolerance of
50% of scale up to 500°F (250°C) ACCURACY: Guaranteed to (Stem 1/2" NPT
1% of full scale (Grade A per ASME B40.3 Standard) Length)

CONNECTION: 1/2" NPT, 304 Stainless Steel standard, other l >l 1/4

connections and 316 Stainless Steel available.

STEM LENGTHS: (In Inches) 2-1/2, 4, 6,9, 12, 15, 18, 24, up
to 72" upon application.

OPTIONS: Sillicone Fill, C}Jstom Dials, Min—Max Pointer, Union Back Connected (Models 30 & 50)
Locknut, Union Connection and more available.

mlmtrmnts,lne.

A Division of KA Instrument Comperation Page 4



Bottom Connected Bimetal Thermometers Model 31 & 51

e Stainless Steel Case
e Hermetically Sealed

o External Adjustment Screw Standard

TREND Model 31 and 51 Bimetal Thermometers offer the same
features as the Model 30 and 50, with a fixed lower mount
(bottom) connection. The hermetically-sealed case offers
protection from weather and dust, and is guaranteed against
fogging up. The bimetal helix is coated with a viscous silicone to
minimize pointer oscillation and improve temperature trans-
mission.

SPECIFICATIONS

1o —=

CASE: 304 Stainless Steel

DIAL: Anti Parallax, heavy gauge aluminum with while matte finish.
EXTERNAL RESET Slotted hex adjustment

CRYSTAL: Fully gasketed glass standard. Lexan, acrylic and
shatterproof available.

HERMETIC SEAL: Hermetically sealed per ASME B40.3 Standard.
GUARANTEED NOT TO FOG UP

STEM: 304 Stainless Steel, TIG welded at tip and case connection.
1/4" diameter standard; 3/8" diameter available.

DAMPENING: Helix coated with viscous silicone to minimize pointer
oscillation and improve sensitivity (ranges below 500°F).

OVER RANGE: Temporary over or under range tolerance of 50% of
scale up to 500°F (260°C)

ACCURACY: Guaranteed to 1 % of full scale (Grade A per ASME B40.3
Standard)

CONNECTION: 1/2" NPT, 304 Stainless Steel standard, other
connections and 316 Stainless Steel available.

STEM LENGTHS: (In Inches) 2-112, 4, 6, 9, 12, 15, 18, 24, up to 72"
upon application.

OPTIONS: Silicone Fill, Custom Dials, Min-Max Pointer, Union
Locknut, Union Connection and more available.

7/8" HEX

1/2" NPT

S
(Stem
Length)

- 1/4"

¥ e esoeoeeeee 'Y

Bottom Connected (Models 31 & 51)

TRE'DImtrumnts, inc.
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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.

/ .6%

N Stainless Steel Case
160 Z

N\ 2
.

8
W

Hermetically Sealed

[ =]
7

Tamper-Proof

SPECHICATIONS » » » % % 2999989989888 28288888888008080oH

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.

OPTIONS: Special ranges, custom dials, stems, connections and windows.
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.

’_7 3-5/16" —-‘

7/8" HEX
1/2" NPT

e ﬁ‘* T_r"4"

Back Connected Model 53
Back Connected Model 33 Bottomn Connected (Models 34 & 54)

MImtmnh.lne.
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Adjustable Angle Bimetal Thermometers Model 32 & 52

e Dial Adjusts to Any Angle

e Stainless Steel Case

e Hermetically Sealed

e External Adjustment Screw Standard

TREND Model 32 and 52 Bimetal Thermometers offer the same
features as the Model 30 and 50, with the added convenience of an all- “
angle swivel connection. The hermetically-sealed case offers |
protection from weather and dust, and is guaranteed against fogging !
up. The bimetal helix is coated with a viscous silicone to minimize

pointer oscillation and improve temperature transmission. TREND

Model 32 and 52 Thermometers are guaranteed for 7 years.

SPECIFICATIONS

CASE: 304 Stainless Steel
DIAL: Anti Parallax, heavy gauge aluminum with a white

o matte finish.
' EXTERNAL RESET: Slotted hex adjustment
CRYSTAL: Fully gasketed glass standard. Lexan, acrylic
- and shatterproof available.

HERMETIC SEAL: Hermetically sealed per ASME B40.3
Standard. GUARANTEED NOT TO FOG UP

or STEM: 304 Stainless Steel, TIG welded at tip and case

5-1/4" connection. 1/4" diameter standard; 3/8" diameter available.
DAMPENING: Helix coated with viscous silicone to
minimize pointer oscillation and improve sensitivity
(ranges below 500°F).
OVER RANGE: Temporary over or under range tolerance of

/ 50% of scale up to 500°F (260°C)
1/2* NPT 15/16" e ACCURACY: Guaranteed to 1 % of full scale (Grade A per
ASME 840.3 Standard)

CONNECTION: 1/2" NPT, 304 Stainless Steel standard, other

e————  S+41160 ——

(Stsf;:rn - 2.7/16" — connections and 316 Stainless Steel available.
Length) STEM LENGTHS: (In Inches) 2-1/2, 4, 6, 9, 12, 15, 18, 24, up

to 72" upon application.

OPTIONS: Silicone Fill, Custom Dials, Min-Max Pointer, Union
Locknut, Union Connection and more available.

JUST -RITE* ADJUSTABLE ANGLE CASE: Simple adjustment
of the heavy duty stainless steel harness allows case rotation of 360°
‘ and stem variation of more than 180°. Flexible stainless steel bellows
Adjustable Angle (Models 32 & 52) sealed at case and stem connector protects the temperature
transmission mechanism and guarantees the hermetic seal.

TRE'DImtrumnts, inc.
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Bimetal Thermometer Options

T-85 Thermowell Conversion Kit

This conversion kit offers an easy, inexpensive way to install a TREND
Bimetal thermometer in a glass industrial thermometer's thermowell. For
more information, please consult factory. To order, specify Part Number
TA800-0T85.

Union Lock Nut

The TREND Union Lock Nut provides a simple and
inexpensive means to mount WIKA Bimetal thermometers with
112 NPT so that the dial is oriented for proper viewing. For
more information, please consult factory. To order, specify part !
number TA600-01 11. NEF Threac

Adjustable Union Connection

The TREND Adjustable Union Connection allows
for the installation of a Model 32 or 52 Adjustable
Angle Thermometer without rotating the case. Ideal
for use in a confined space. See "How To Order" on
next paae for this option.

Maximum or Minimum Indicating Pointer
This option allows operator to view what the highest or l
lowest temperature has been in the process. High Y 1
vibration environments are not recommended. Please Optional Union Connection
see "How To Order" on next page for this option.

Left. Right or Top Connection

All TREND 3" and 5" Bottom Connected thermometers are
available with the connection oriented to the left, right or top.
Please see "How to Order" on next page for this option.

Silicone

All TREND 3" and 5" Process-Grade bimetal thermometers are

available with Silicone Fill, for applications where severe vibration is a

factor. The silicone dampens and lubricates the internal mechanism, reducing
oscillation and premature wear. (Maximum temperature: 501500°F) Please Duct Flange

see "How to Order" on next page Part # TA800:0020

Not Shown
e Heavy duty 3/8" stems and 3/8" stems with 2-1/2" x 1/4" OD
sensitive portion available.
e Thermometers may be ordered with sharp tips for piercing
media to be measured.

« 316 Stainless Steel wetted parts are available. _Tags and Certificates
e Paper, Aluminum and Stainless Steel tags are available Part# DESCRIPTION
options. 141100 Stainless Steel Tag
¢ Please see these options on Table 8 of "How To Order" on 776 Certificate of Calibration
next page. 413 Factory Certificate of Accuracy

Other options are available. Please consult factory.

TRE'DImtrumnts, inc.
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How to Order Bimetal Thermometers

_ . Table 4 - Scale Type
Specify Complete Model Number from the following tables: KEY |DESCRIPTION
KEY MODEL NUMBER 30 060 A 0 01G 4 XX 0 | Dual Scale Fahrenheit and Celsius
TABLE 1: BASIC MODEL — 7 T T 1 Single Scale Celsius Only
TABLE 2: STEM LENGTH 2 | Single Scale Fahrenheit Only
TABLE 3: DIAL TYPE (LOGO) —
TABLE 4: SCALE TYPE (FCORF &C) Table 5 - Range (See Bottom of Page)
TABLES5: RANGE —— — Table 6 - Crystal Material
TABLE 6: CRYSTAL MATERIAL — KEY | DESCRIPTION
ﬁigtg g ggggﬁgﬂgl oL A | Acrvlic Plastic (Standard w/Silicone Fill)
’ ( ) G _| Plain Glass (Standard)
Table 1 - Model L_lLexan®
KEY |DESCRIPTION S | Shatterproof Safetv Glass (3" & 5" Dials Onlv)
20 | 2" Back Connected (No Reset)
30 |3" Back Connected (With Reset) Table 7 - Connection
31 | 3" Bottom Connected (With Reset) -
32_|3" Adiustable Angle (With Reset) 0 | Plain (Unthreaded)
33 [3" Back Connected (No Reset) 1 11/8" NPT
34 |3" Bottom Connected (No Reset) 2 | 1/4" NPT (Standard on Model 20)
50 |5" Back Connected (With Reset) 3 |3/8"NPT
51 |5" Bottom Connected (With Reset) 4 _11/2" NPT (Standard on 3" & 5° Models)
52_|5" Adiustable Angle (With Reset) S 172" BSP (Models 30 & 50 Inlv)
53 |5" Back Connected (No Reset) 7 1 1/2" NPT Adiustable Union (Models 32 & 52)
54 |5" Bottom Connected (No Reset)
Table 8 - Options (3" & 5" Models)
Table 2 - Stem Length
Blank [ None
KEY | DESCRIPTION SF* | Silicone Filled - (Models 30, 31, 32, 50, 51, 52 Only)
xxX | Length in inches with one decimal place MM [ Min/Max Pointer (Models 30 and 50 Only)
LS Left Side Connection (Models 31, 34, 51, 54 Only)
Table 3 - Dial Type RS |Right Side Connection (Models 31, 34, 51, 54 Only)
KEY DESCRIPTION TS | Top Connection (Models 31, 34, 51, 54 Only)
A | TREND Standard HD 3/8" Heavy Duty Stem with 2-1/2" x 1/4" O.D.
X | Special Sensitive Tip
HA | 3/8" Heavy Duty Stem Entire Length
ST | Sharp Tip
Proceed to Table 4, top of next column. SS | 316 Stainless Steel Wetted Parts
DF | Dry w/plug
Table 5 - Range *Requires Acrylic lens
Dual Scale Single Scale
Figure Figure
Key °F Range Int. Div. "C Ranae Int. Div. 'F Range | 'C Range -
01 -100/150 20 2 | -70/70 10 1 [ -100/150 -70/70
02 -40/120 20 2 | -40/50 10 1 -40/120 -50/50 1 ,,,
14 -20/120 20 2 | -30/50 10 1 -20/120 NA 2N
19 | -40/160 20 | 2 [-40/70  [10 | 1 [ -40/160 NA TEEND 9%
*23 0/100 10 1 -20/40 5 1/2 NA NA
*03 25/125 10 1 -5/50 5 1/2 NA NA
*15 30/130 10 1 0155 5 1/2 30/130 NA
04 0/140 10 1 -20/60 5 1/2 0/140 NA
05 0/200 20 2 | -15/90 10 1 0/200 0/100
06 01250 20 2 |-20/120 [10 1 0/250 -20/120
07 20/240 20 2 | -5/115 10 1 20/240 NA
08 50/300 20 2 110/150 10 1' 50/300 0/150
09 50/400 50 5 |[10/200 20 2 50/400 0/200
10 50/500 50 5 |[10/260 20 2 50/500 NA
16 50/550 50 5 [10/290 20 2 50/550 0/250
17 0/600 100 10 [ -20/315 |50 [ 5 0/600 NA *Not available with 2-1/2" stem on
11 150/750 100 10 | 65/400 50 5 150/750 0/300 Models 31, 32, 34, 57, 52, 54
18 100/800 100 1 O 40/425 50 5 100/800 0/450
12 200/1000 100 100/450 5 | 200/1000 100/550

'I'REID instruments, inc.
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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% of span (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?
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) ®eey
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:

=

SR
&

==

)

)|

=
A

\ J \ IS
Kj | el > 1
\\r (o) J T (vl
W (sq.) W (sq.)
|-
o3x53  LIM/CBM/LBN 23x53 OB /LBM /FF
M )
A | S T / At ~S
% T T}
f \ / \ Tt
) mp— ©
| e
s : o
J T (npt
T s W (sq.)
=1 101
i
23x.53  LM/RF 23x53  CBM/LBM/UC
A* NOMINAL SIZE
TYPE/SIZE | WEIGHT | KEY | A* | B cC | D E| G | H J L M | N S Tl W
23X 53 +0c-)2$6|t|>t5)-S mm | 50 | 48 | 30 | 50 | 12 | 53 | - | 36 |65 | 71 | 60 | 55| - | 14
2 iffiled | in 2 |1.89|1.18 197|047 |2.09 0.14 | 0.26 | 2.80 | 2.36 | 0.22 | 1/4" | 0.55
23X 53 +063c?53|t|)ts)§ mm | 63 | 54 | 32 | 62 | 13 | 54 | - | 36 |75 | 8 | 75 | 65| - | 14
25 iffilled | in | 25 | 213 |1.26 | 244 | 0.51 | 2.13 0.14 | 0.30 | 3.35 | 2.95 | 0.26 | 1/4" | 0.55
23X 53 1(-)1§6lt|>;- mm | 100 | 87 | 48 | 100 | 155|795 | 30 | 48 | 9 | 132 | 116 | 8 - | 22
" +0. S.
4 iffilled | in | 4 |3.43|1.89 (394|061 313118 |0.19 |0.35|520 |457|0.31 |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
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