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I Iss_u_ln_g iut_hur':t'.': QA/QC Manager | Quality Contral o=
Date of ssue; June 9, 2015 @ FORM-FINAL INSPECTION RELEASE
CERTIFICATE
Rev 1.0 INDUSTRIES LP Page 1of 1

FINAL INSPECTION RELEASE CERTIFICATE

cusTONER NWP Stock — SOLD T BRYTEX .

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

DATE:

{1 FINAL INSPECTION DOCUMENTATION

REVIEWED BY: ﬂ.y ACCEPTED: | REJECTED:
STANDARD DOCUMENTATION REQUIREMENTS: (SEE DOCUME F!rérs REQUIREMENT LIST)

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

fl

Q.CFILECLOSURE BY: . W DATE" > 5.0
.- oL >

LOOSE-EOMPONENTS REQUIRED / PREPARED

SHIPPING MANIFEST REVIEWED FOR SHIFLOOSE ITEMS:

vES 7 Initial 2o NO [ nitial

PREPARATION FOR‘SHIPMENTS / STORAGE

FREFARATION MEEDED / COMPLETED:

BOLTS/ISTUDSITORQUED: Yes 1 Initial Mo Ef Iriﬁa1,£
PRESERVATION REQUIREMENTS COMPLETE: Yes (4 Initial j Mo Initial

_F‘H:"II"-IG VESSELS, TANK INTERNALS VERIFIED CLEAN:; Yes ..Zr Ini1ia|_£{ Me ] Initial
SN # NWP-09961-001 ¢

SHIPPING INSTRUCTIONS

CUSTOMER PDL REVIEWED: YES L[] Initial NO L Initial

SHIPFING MANIFEST REVIEWED FOR SHIPPING INSTRUCTIONS:

vES ] Initial NO ] Initial

RELEASED TO INVENTORY:
DATE:

RELEASED TO CLSTOMER: M n'%an oate: Feb 14/ 0012
7 7 =

VidogSies'Cuality AssurancaVHUALITY FORMSWhaakty ComnaliFical Inspection Release Certificaln. docs



Webaite: _wew.wp.ca ihipplng Manifast
""“-;-: Date of issue : October 4 2013
s
P, Box 6280
e NWWEP | o
T4 158 INDUSTRIES LP Fax (403) 2274102
SHIPPING MANIFEST
Work Qrder #  09961-001 Sarial Humber:
Description of Product: 2 Ornm line beater Cusiomer  Baylex
Project Coordinator: Shannan Fischar Diate: %{ 7 =k,
[aTy UNIT ITEM DESCRIPTION Location
1|EAL Stack Your &
1|EA b Stack gasket chw boltp wni b
1| EAw 2 ven! extensian
1| EA, X4 vent axdension
Z|EA - Gaiges: 0-30 PEI, (=300 PSI —
Locations -
[Total Qty of lterns to be shipped | | W (Warshousa)
Y [¥and)
A [A-Fab)
Is @ third party release cerificats required Yas o PR
Al parts are boxedion paliats Yos Mo
Thera ks no visibds Damage Yos Mo
A openings are pluggad Yes Mo
Buiking/Enclosure Sealed Yes No Transport Acceptance
7 j 1C:ml1|:lﬂn:.r Mama:
Manudacturing Release: ﬁ{ /Z- Al Trucker Name
Q0 Relense: Trucker Signature
Warshousa Accaplanca’ 7 Eﬂ] Linit #
Date:




Issuing Authority: OASGC Manager Cluality Control
Date of Issue: July 4, 2016 1 ﬁ E FORM:- Package/Praduct Assembly Travel Sheet
Fev Status: 1
INDUSTRIES LP Pagelof2
—— 2
Pnﬂmgmf Product Assembly Travel Approved By-
Sheet Date: T MU e

wn# 09961-001

Description: 2 0MM ETU!HH Lineheater Pkg.

Drﬂdnﬂ # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4

VidagiBle s\ Cuality AssuranceiFofmsQuality ControfyPackape - Product Assembly Travel Sheet Rev. 1 dioo

PRE HYDROSTATIC TEST: REQ. | Howp | SMRMOYERT[ pupe  TROCT T ot
Thaorough review of PDL and work instructions J N )?ﬂ 16
Al piping and subassembiies level, plumb, and squar ¥ ﬁﬂ 3. 07 % B ..o
uumw:mﬁwhm.ﬂmm.am 4 ﬂﬂ L. 'Tff FEB 1 4 'nlll'li'
Threaded piping assembled as per MWP procedure v ﬁﬂ Vi i3a 11 } FEB 14 J!ﬂﬁ
All tubing connections are tight as per NWP procadure | ¥ VAl
7 applicab rocedure
e s ol
- =
L Y I 1
U-bolts tightaned and visusily identfied v ﬁn ENE {1‘ FEB 14 017
Warily with phoios thad vessel intemal i dean and fred of Y
dlibris a"i{"'}‘
Al studs tight, centered in flanged bolt-ups, and kentified | v Rﬂ DL fj FEB 14 17
All uniors tght and initialed off V ﬁ[“'l L. 3,1 -{f‘ 7
Function lest valves for ease of operation and abil
’ wwﬁmmmumn i v \qﬁ | I f FEB 14 2017
Lock Il vahvas that : .
SRR ErWF:mmm b ]:Eh i3, P F‘q‘
Conflirm continuity between instruments and supparting q Rﬂ T FEB 14 m]"'
Conduct P & ID check prior to fisading J -/ 'ﬁ.H L. I‘?“.ﬁ iﬂwl’;,ﬁ.{jf
Verify off-skid projections to +/- &, if not, red fine | __ ﬂ ‘8
dranwings and submit o QT for stamping ‘45 BUILT' ] ﬁ 1. i> . T ) ."qr
Test area secured with erection of barrier v ﬂh [ 1D 17 ,4/,.-'1
Secure afidavil and selact comect gauges (1.5 - 4 imes
ot st ol I R P .n%w
Threaded congumaliles counled and recorded for all Jobs J
identified as JOUKXX-001' 1
Fydros et NWF procets
| et and gougen retmes &G | Y WL Dol [sepa?



Issuing Authority: QA/QC Manager Quality Contral
Date of |ssue: July 4, 2016 c" FORM: Package/Froduct Assembly Travel Sheat
Rev Status: 1
INDUSTRIES LP Page 2 of 2
POST HYDROSTATIC TEST. REq | owp [ EMRLOYEE [0 T TTaE T
Slowly and safely de-pressurize system N ﬁp.q s | AR
De-watesr and Blow down system NWP proced
for Draining Waler From Hydro Tested Vessel Packages | ¥ VAR b s L 4
Varify ramoval of sl low drain plugs y ﬂﬂ : 19 i FEE 14 2017
Ensure all water is removed from the tested system v SEINENT 14 boi7
Hydrostatic test fittings removed and returned 1o storage ) ﬂH 1,13, F) i.-t{,qt
Conduct pigging of coll and completion of
S W |, 15,17 FEB 1 4 2017
Al mounted equipment properly secured to package | ¥ fm %, A |FEB 14201
Confirm tadder bohts tight and thef hatch instaltation as
nsadad o A'H'
Verly re-nstalation of low drain plugs aRer adding RV -
¥ plugs after adding A ) M-
PRESSURE VESSEL INTERMALS
Wirify that all removable Internals have gaskabs instabad,
bolts are comrect size, sealing washer installed and bolls | ol .‘"I"I:'rT
o r IFC Drawi
Verily with pholos that vessel internal is clean and froe of I
bebris
Assern risorLead Hand/Plant Manager fnal
T RN SC T o V| o VI
Work area cleaned up and Package / Product ready for
N Naskig e Sandomtig ¥ ﬁﬂ. 1, .00 A
Comments:

Vidog\fles\Quality Asswrance FormshQuadity ContraiPackage « Product Assembly Travel Sheet Rey. 1 docs



[ssuing Authority: 08/0C Manager @ CQuality Control
Date of lssue; July 4, 2016 FORM- Paint / Blast Final Inspection Checklist
Rev Status: 1
INDUSTRIES LP Pagelaofl
Sandblasting / Painting / Coating Approved By: _,,/ﬁ'f_,f
Travel Sheet Date: ®O¢ 77 TME
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: Rea. | wowp | EMELO DATE ] DATE
e T 77 Tzn s |4 [FEB Taj2m
Al sensilive | _valve handkes, 1ags, #ic. v s
vl m:;.mmnts ] iags, #lc ¥ ..-'H.rﬂ_ | JI A J’sﬂ'
All fange faces coverad and protected ) o~ ﬂ”f llr m
Cipan ends capped / plugged or masked ¥ .-f”' rj-.""f /ﬂﬂ
Removal of excessive grease and ols if requirad ¥ * ﬂr-"'ff f.ﬂl'rﬁ
Blast inlagrity recorded on Paint/Coating Report N 21 T f FEB T 4\2017
POST BLAST: s L
All residual sand bigwn down and removed N 2 i EB 14 ROl
Review paint colowrs and painting requirements v w -"'" - FEB 14 07
Potential moisturensting areas caulked vy || e FEB 142017
Column caps instaled as required | .-"'f fhi ’Mq‘
Emvironmenial condiions recorded on PeintiCoating Report | ¥ | # At FEB 1 4| 2017
Visual | j ify full . absence of ” i -
b e I B P fo $EB 14 201
DFT's recorded an Paint'Coating Report |~ i | & FEB 142017
Gasket surfaces on intemal attachments free of runs. No "
T ercessive coating in bot holes, M | [ aVsis
Feguired foam insulation thickness on underside of skid J e 1
mesasured and recorded on Foam Application Repon ‘.-".;.{.-';If P | Mﬁ
Required foam insulation thickness measured and | _.rr:f 2otiy || {ﬁ,.':l‘
recordad on Foam Application Repod A | A
Visual inspection of elastomer coating for full coverage and P 5 |
recorded on Foam Application Repon P pac - |
Enzune all masking materia! has boon remowed. y i C | e~ : EEB 14 a"
Work anea cleaned up and product ready far 4 o Ayl Yo TX ‘,rpr'q
Building/Cladding il applicabla P L £
Commenis:

Vidoghfies\ Cualiity Assurance\FormsOualty ContrahSandblasting - Painbig - Coating Travel Sheet Rev.d.doo



 Issuing Authority: OA/QC Manager

Date of Issue: July 4, 2016

)

Cuality Controf

FORM- Buildings Final Inspection Chedklist

Rev Status: 1
INDUSTRIES LP Pagelofl
Building / Cladding / Insulating Travel Approved By: 4
Sheat Date; | — ¥ 7 R
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
Buldings: Req. | Howp | EMPLOYEE | oy nﬁ DATE
T h review of PDL and Bullding Matesial Owar Counter 7
Thorough review i Buling y Vo A ;ﬁ‘:‘;“ FEB 1 4|201F
Skid levelad and adequately supporied | F ey U
Perimuter C channel properly attached v e ;’V"r
Verily panets 1o be installed level, plemb, sguare and of 4
sarne eolourishadedinish v L3 'A FEB 1 4 011
Inspact panets for no gap, %ﬂuﬂﬂlmﬂmﬂn&dﬂnnm ¥ r;zj ﬁ'l FEE 1 4 Eﬂ“
Lifting Luga-vmrgmmm;gmmmrm with buiiding 4 £ l{" FEB 1 4 (2011
Co allation of windows. drain at bottom, and 7 o
T Aiclionsl e of brsaralion i v je=s '!"fr‘l'_"!}
Building louvars and patches ane square, tidy and sealed. L) ;;5 ﬂ,‘ 7
Doors installed hevel and plumb with all hardware, and ™ o
fichial 8884 of cperation * ¥ }Jf--l / FEB 1 4 ﬁ ;ﬂ'
Visual inspection of ice rakes f required v V2 TAB
All building enveloge brasches are caulked inside and out v ! r:g . / /A‘ FEB 14 il
Bullding Materia! Over Counter Pick complete and submitied ' ol
tu'i'u'E:muuua " v ;é = L{Iy f i )
Cladding: .
Thoraugh review of PDL and Bullding Material Over Counter =
Pick shiet v v Jf: > 4‘1
Skid leveled and adequately supporned v = Ffﬂi
Cladding installed and sealed corectly ) ’tf”
Banding is orderdy, tight, and cut close io clamps ¥ ,k':jj ﬁ
Visual inspection of expansion tank i required ¥ ‘I.r{,j A
Building Material Over Counter Pick complete and submitied :
g E . lﬂ':ﬂll";l'ﬂ.lﬂmm - I -q’ ;'f"{r - .F'd"fl'q
Work area cheaned up and product forE &1 if
g e b ¢ L alZ

Vydop\fle v Qualny Assuranie o\ Cuality ControfBuiid ing - Cladding - Irdwfating Travel Sheet Rev. 1. doc



Issuing Authority: OASOC Manager Cwality Contral
" Date of Issue: luly 4, 2016 @ FORM- Instrumentation Final Inspection
Rev Status: 1 Checklist
INDUSTRIES LP F‘aﬁe iofl
Approved By: e
ru . 4%4
Instrumentation Travel Sheet T T L SETT
WO # 09961-001 Deseription: 2 OMM BTU/HR Lineheater Pkg.
Drawing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
Instrumeniation: REQ. | HOLD Ehﬂmﬁ_iEE DATE T, DATE
Thorough review of PDL, P & 1D, and work instructions. J v i__ LY Lfﬁ" P FEB 14 F[I'l]
Verify tubing weights and grades &s per NWP procedure. | 5¢- "ré: FEB 14 pot7
Confirm all instruments match MW POL descrplion to ¥
incuce make, model, Emn;zgfmba-r. range, set pressure, | ¥ Pe— ’,i.l FEB 14 2017
Review of Client specications if apgliicable. 15¢ - Al
iy racommaa pracuas | Y S¢- LA |FEB 14 o
All tubing I:h:s instalied mlumb. u:jﬂ:aqumn‘rd 3 5}:'___ #."‘"‘ FEE 14 1|]".
Warily Instrumants and tu dioas not obsiruct |ifting sl ] !
. P ol (- FEB 14 011
Verily Instruments and tubing do not obstruct aperation of
mhnxmlpmunt angd process piging. 5{‘" FEB 1 ‘ijﬂ"

All tubing linges and conneclions ane free of scralches and

h}h%

FEB 14 2017

)
nat collapsed, v :
Test area secured with erection of barrier. v 7S Sanll [ 4
WEHMMde:?H.{i.ﬁ—lumm J j?:_ 1 fﬁ 'Im.’llfr"?
Function/PnaumaticHydrostatc test complale as per NWP 4 3
QC Manusl and procadures. £~ don. 31/ F
Test afidavits and gauges retumed to CIC. + S A | Lad /%
Remstaliation of Instrument tubing after esting as per NWP | [+ = = ﬁ:’%\ FEB 14 mw
T ek oot oo, | =3 5 Jan k| /N FEB 14 2417
Al vents are 15m‘:ﬁmgﬂm:wmm J ¥a J\ FEB 14 017
Al tubing lines u:u:i;u ﬂg..m :ﬂm.“ 45* and sealed | 50— 4’\ FEB 14 zb“.
Al building awmm :ﬂ:lkﬂd it and tidy, 5-{-— FEB 14 }I]“
Work area cleaned up, Instrumentation complete. v 5 Lt I JUHA

Cammants:

Wdoghliles\Qualty Axsuramce\Forms i Juality Controfiinstromentation Travel Sheet Rey.1.docx



" Issuing Authority: QA/QC Manager

Q

Date of Isswe: July 4, 2016

Quality Control

| FORM- Instrumentation Final Inspection

VideghlbesOualty AssuraccshFormsyOuakty ContrahElectrical Traved Sheet Rev_ do

Rev Status: 2 Checklist
INDUSTRIES LF Page 1of1
Approved By, T
Electrical Travel Sheet %é
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
Crchical REq. | Holp | EMELOYEE 1 pate
Thorough review of PDL, P & 1D, and work instructions + ¥ [ L.ni@rlt
Canfirm af elactrical componenis maich MWP PDL descripfion fo include ¥
make, model, serial number, lc. | X
Review of Cliant specifications if applicable k_L_
All glectrical components installed as per NWP procedure and Ganadian 4
Electrical Code -
All conduit linas sized according to service, application, and Canadian ¥
Electrical Code ki
All conduit ines installed level, plumb, sguare, and supporied per NWP 4 ',L(,
procedure and Canadian Electrical Code.
Verify edectrical components do not obstruct ifting slings, if used on lifting J R
hugs.
Verify electrical compaonents do not obstruct operation of valves, J =
- equipment, and process piping - F~
Secure test affidavit and required meter from QC and perform Loop Check J F-L-
best
Secure test affidavit and required meter from QC and perform Megger J
Return of affidavits to QC v F_L
Re-terminate electrical components as per NWP procedure \ | L
Confirm covers replaced on fitings after test ¥ Kl
Ensure all labels are heat shrunk | KL
All seals tagged and identified as "NOT PACKED & POURED" i F-'-—
Lamacoids installed as required ¥ KL
All junction boxes clean and free of debris 4 kL
| Package is properly grounded andior bonded i KL
FAT Test if applicable v ke
All building envelope penetrations caulked neai and tidy, both inside and J *-L
ot
Work area cleaned up, Electrical complate ¥ e L =
QC Final Review QC Inspector: Date: FE_l 4 201




Issuing Authority: O8/0C Manager Quality Control
ST DA G FORM- Utllity / Finished Product Final Inspection
Rev Status: 0 Uit
il | INDUSTRIES LP Pﬂﬂi"”
Utility / Finished Package / Product Approved By: ,.z‘@' 1%1
Travel Sheet o =~ Hov et iin
WO # 00961-001 Description: 2,0MM BTU/HR Lineheater Pkg.
Dr#wing # 09961-001-P-001 Rev 0, 08574-001-G-000 Rev 0, , NWPL-00030 Rev 4
REQ | HOLD EWE DATE i DATE
Thorough review af POL and werk inslructions U FERD B ?‘“1’,( FEB 1: 200
NWP decal on door, square, level and fidy y FEEEHW?A FEB 114 Et[ﬂ
”mmm'iﬂfﬂmﬁwmpfmumwmp y 4 Y |Y T4 |FEB 14 Edﬁ'
mmmhmmﬁmmﬁ:j:ww“mm ) S Yan % FEB 14 Ehl‘.'
Test area secured with erection of barrier J &t Tan lkf .:5‘,.-;.!’.]‘_
e g gl 3 196 | Xl Aan 3117
Affidavits and gauges retumed to OC v 56  |San (9 ,ﬁ“ Zon 31/ 7
Ruinstall instrument fubing as per NWP procedurs i S0 T am t'f EEE_]J_ZE?
Re-terminate electrical as per NWP procedure v } FEB 14 a1
e | = 18 L
E i g FEFUEW?'){ FEB 14 201
W applicable,iniaklion of rlemats compiee Wi phovos |y N/ 4 Al
Hmlhbhuﬂﬂulﬂmﬂ&&rﬂaﬁm&nﬂﬂmm 4 % FERD 8 ?HI?F,( FER 14 2017
o e I o y FERO8 " FEB 14 700
Aiflarges on odside of butding covered ssper | | /) |reB 08 i) b |FEB 14 2001
e s
Thveaced oc Wexlod verts poining dawn complets Wi | % FERD g mi J* IFEB 14 2007
Drains claan and either pligged or capped v hgm
e /7 .
e | 7] [ Z
Touch up paint Bs required v FEHHE?MF}‘ EB 14 721
Floors clean and paintad i required v % FEBO8 707 4 | ppg 1_4_;1?“.-

4

Vidogfiles\publich Swality Conteol Desumenti\Feemsl Cuality ComronUnility - Finished Package - Prodic Travel Sheet. docs



[ lssuing Authority: QAJQC Manager @ CQuality Control
Date of Issue: Oct 19, 2015 v FORAM- Utility / Finished Product Final Inspection |
Bey Status: 0 Checklist

INDUSTRIES LE Page2 of 2
rea | wowo | EMELOYEE | pare | B0 | pare
Windows clean and locked for shipping v rfif__q m
Shig oase PSV's secured in the upright position v FER 0§ w7 ;.rﬂ
Ship loos items presenved in a neat and orderly fashion T
a compiete with Tmamma-l : v J'/ ‘/t |FEB i : 200
All ship loose i i and led for 1o inchud
S s s s = e | ) 1A FEB 1
Febease docu endoraed mbams of
ianutacring. Quity Conte ang warenosss | ¥ | ¥ FEB 08 07| A [FEB 14 gpp7
Doors lecked and banced, barmel bolts wired shut ) AR
"1."
Phatos taken and ownership iransferred 1o the Warehouse | ¥ \FEB 0 8 2017 ,A FEB 14 2007
B/ N o S piolis eS| FER 0 8 .mﬁ.r/{ FEB 14 2017
Work instructions retrieved and refumned 1o Document J @ FEB O 8 mm,ﬂ FEB 14 207

Vidog st public\ Qusality Contrel Dotumants\Foems\Oualiy Controfiiniity - Finished Package - Product Trawel Sheat coo



AB-83 2011-04

PRESSURE PIPING CONSTRUCTION AND TEST DATA REPORT
ﬂD Sﬂ In accordance with the provisions of the PESR Section 31(1)

Shop Consiruction B,  Field Consirociios [
the praascrs el pmen! aafety suthorisy Final Dats Report [E,  Partisl Data Report [ (from one ABSA- authorized Contractor (o another
ABSA- authorized Contractor).

Complete both sides of this Form

1. Constructed By: NWP Industries LP Owner's Job No: 09961-001
(Mame of ABSA auihesized pramary ¢antragtor or subseminactor)
4017 60® Ave Innisfail AB T4G 159

{Address}
Certificate of Authorization Permit No. AQP-1253 Expiry Date: Feb 12, 2018
2. Constructed For: MA

[Mame ol primary costracios 1 dillerent rom 2oevG)
HA

([ Mddress)
Certificate of Authorization Permit No. AQP-NA Expiry Date: NA
{Requred when the primary contracior undertaies some/all of the quality fimctions, & g, MDE, PWHT, Tie-s, fabrication, bydn e, final azmmbly sic )

3. Dwner: Baytex Energy Lid.

{Wame md address)
15-02-42-12 W5M

{Location of installatioa)
Certificate of Authorization Permit Mo, AQP- NA Expiry Dape: WA
{Required whem the owner undertaioss someiall of the quality functions, c.g , MU, PWHT, Tie-in, (sbeication, hydno scst, final mssembly eic.)

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

{Regeired if aggregaie piping volume is over 0.5m')
5. Design Responsibility: Owner O0; Contractor &

6. WP No.: WP-1604.2  ; Company: NWP Industries LP Oramer’s WP No. (If used): WP-NA
Mmm Moy {Alberia Regisimation Mo}
WPS Mo(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 [7;
B31.5 0O; B31.9 O; C5A Z662 Steam Pipelines OJ;
ASME B31.3 B - Service Category: Normal B, D O, M O, High Pressure [0; Severe Cyelic Condition O
High Purity OJ

. Des.

Dirowing Mo Fluid D, Pressure Tipe Maf] . Flange PWHTY
Rev. Mo, | (AiStn.  |Press ;“*'“F'-I Test M-gd:::m Spec. & | &M F""'“g I"‘“Ml* Material & | Prehemt |  NDE
Lo 3. Fiz.) sl IHL';'} psi Grade Bating | Temp.'F
LH2OL-D0- | Hydrocarbons | 1440 | 500 520 2D Water | 5A-333-GRa | 116 17 BCHSD N MA F 50 0% BT
100 Reew ) 100% VT
PG "X
PG00
99001 -P- | Hydrocerbons | 030 | 100720 165 Alr S4-1-B 16 | 3 E 0018 WT A MASSO] 1P VT
0] Rev D EAL21L RISL 1 SCHED
Fi-1™-W-
BOB-GrT00;,
07, O3

Constucted by: NWF Industries LP Ownisr's Job # 09061-001 Paga 1 of 2



ABER 2011-09

Fartial Data Reports certified by sub-contractors ane listed below and attached to this Data Report [

. M Sub-contracior ADF r'-lg.- Expiry
Mo Line No, Syl No, {with Rev. No.} {ame) if from a.lb-m-;r {if from Alberta)

Remarks: For partial data report provide information about the code work that was not completed by the subcontractor (e.g.,
hydrostatic test, PWHT ete.). For final data rtpm pn:mde information about the code work that was not completed by

subcontractors and subsequently completed h
Endorse certificate “A° or ‘B*
A CERTIFICATE OF OOMPLIANCE B CERTIFICATE OF COMPLIANCE
Signed by the subcontractor when sepphing this certificale ns & Signed by the primary contractcr when supplying this certificaie as »
We certify that the statements in this Data Report are We certify that the statements in this Data Report
comect and Ihut mat-mlal‘s, wus'lfunllmn and are correct and that piping job no. 09961-001
workmanship of the piping fabrication conform to the i e e
registered quality system and the applicable Piping described in this Data Report was constructed in
code(s). sccordance with the Province of Alberta Safety
Date: Codes Act and Regulations, and applicable
TS ASME Piping Code(s).
Date:Jan 31,2017  NWP Industries LP
: - . Costrnctar
Print Awilorized Represcnianive’s Mamg Ripnature Jeremy Atkinson ﬂ
This certificate Is not valid unless it forms part of ! i s B y
Final Data Report signed by Primary -l:null:utnr a Print Auwtharized Eup::mwﬁ 5 Sigeature

CERTIFICATE OF INSPECTION

[, the undersigned, employed by Baviex Enerey 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
engincering 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, conceming the piping described in this construction data report.
Furthcrmore, 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 Drae:

Ervayne Punch

ame (please print) ABSA Safety Codes Officer {pleass print}

(BCHLER EXTERMAL PIPING OMLY)
(eppa 7
specior Signature: ABSA Safety Codes Offtcer"s Signature

Currpst veryian of ikis Form may be obisned from wos ahes o

Consvucted by NWP Industries LP Cwner's Job # 09951-001 Page 2 of 2



| Issuing Authority: QA/QC Manager | o s Document Template 2013 ) |
b e AN | QualityControl .
Date of Issue: fan 29 2015 | FORM-Hydrostatic test affidavit
Rev Status: 10.0 ‘
!_ INDUSTRIES LP Page1of1 |
EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT
Customer: Bayies Enengy J0w [r3361-001
Project: 2.0wnm ling Reager thoeaded function air test Projects
Tewt Pressure; 165 P51 AIR Viodd Time: 15 minubes

Code Requirsments: ASME 31,3 NFS 7014 eddion
i

/

All Persoenel Advised of Test B All Signs & Flagging Posted I

Frige tai k

FritingHoses &
Iniials: i

Product Description:

Wiee1 Aemubied Ten Fressode, Preiseie Tevl Exsmiration Guide Campirted
Toster: 5 2]

Date: 31,012017

1. FG-1"-W-B0B-D700, 0701, 0703, ALL ASSOCIATED INSTRUMENT AIR TUBING = 165 PSI AIR

inlyes,

_Mﬁ_"' L & o p'|fﬂf|£mdlm ot Al
Cd

0% Test Pressure Leak/Systems Check Completed

1. 50% = 83 PSI AIR

Test Temperature: _ 9F

Equipment Drained & Flushed to Provent Freezing:

ver: [

Ne:

*See NWP Pracedure for Draining Water from Hydro Tested Vessel Package®

Yoogfiles\ bOB ORDERS Bayter Energy\0G561 - 2.0MM BTU LHVIC FEQC - FINAL DATA PACKAGEDESS1-001%09961-001

Start Time:, Finish Time:
745 A 7 An
Test Gauge Identification & Pressure Range Callration Date
NWPG- 300 3 0-300 PSI .
NWPG- 300 ral 0-300 PS5 e =
NWPG- Pl
MWPG- P
APGE- g
Test By: e Date: 31/01/2017
WWF Representative: oo Date: 31012017
Date: 31/01/2017

finerann Al sk e



Issuing Autherity: QA/QC Manager

Date of lssue: May 5, 015

| Quality Control

‘ FORM- Foam Application Repart

Revstus:20 | inousTRiESLP | i  Pagelofl

NWP WI0: O 9761 -on |

Equiprmenti#: Line #:
i Specification Colour Code DFT (um) Reg'd | DFT {um) Actual
Surface Preparation S, MNIA |.5-4.& 2.

Primer B e

Tank A

Underskid %

Surface P o, ments Tt o BaintaINWP QC In Date
Blast Mexdia Approved Clay based media_ ™ s SS-O-FILM™ pir .'?m =
Atmaspheric Conditions Carrect Tempz10°C . T I O Bt e P
Welds and Welded Areas Clean Mo Splatter w5 g Pomia = 'i:':.:I_HE P Wbkl LR
Profile Dapth Correct ™40 pm/ >>25 pm .Ir-" i

Primer omments Hold Points/ NWP QC Initial Date
Ambient Temperatue .- Measuremenis o

Finlshed Appearancs e : Visual el

Batch Mumber
| Foam Comme Hu!d_ﬁning I NWP QC Initial Date
Propar Coaling Print/Spec. Reviewed &

Relative Humidity Measurements i

Amblent Temperatun Measurements Pl T

Batch Mumbsr —]
 Foam Comments Hold Points | NWP QC Initial Date
Proper Coating PrintfSpec, Reviewad e

Ralative Humidity Measuraments /

Ambient T ature Measurements Pl

Haich Number

Elack Ultra Flex Elastomer omments Hold Points | NWP Initial Date
Relative Humidity Measuramants A 21

Ambilent Temperature Measurements F e ==

Batch Mumber

Comments and Remarks

i | Inspector liEnt Ins F

W arme; -f,.r',;__-"lﬁ_._.: I T T Name :

Signature: %5 3, - Signature;

Data: L Date;




Date of Issue: Agril 21, 2015

= | Issuing Authority: QA/QC Manager |

—— _|

|  INDUSTRIES LP |

| Quality Control

Q

Rew Status: 1.0 Pagelofl
_NWPWIO: 87fL[—an |
Equipmenti: Line #:
Specification Colour Code DFT {um) Reqg'd DFT Actual
Surface Preparation A,
Primer
Mid-Coat
Finizsh Coat I'_I.;;r‘.-_-',-'.-';',:".- Eﬂrl r':u :'Lil 1 : 'ﬂ"f'
Surface Preparation Comments Hold Points/NWP QC Initial Date
Blast Media Approved Mo clay based media
Atmosphedc Conditions Corract Temp 2 10°C
Welds and Welded Areas Ciean Mo Splatiens i s
Prafile Depth Correct <4 prry >>25 pm
| Primer c Hold Points/ NWP QC Initial Date
Proper Coating Print/Spec. Reviewed
Surface Clean izual
Mixed Thinned Frogady Manufacturer Specs, ? "‘-, f
Relative Humiddy Messuremeants p
Amblent Temperatiine Measurements J= P i
Applied Progerly — 50% Qverfap 7
Dry Time Manufacturer Specs, el
| Finished Appearance ‘Wisual
Batch Number
| Mid-Coat C Hold Points /| NWP QC | Initial Date
Proper Coating Print/Spec. Reviewad
Surface Clean Visual i
Mixed/Thinned Propery Manufaciurer Specs. i Y
Relathve Humidily Measuremeanis T
Amblent Temperature heasuremeants e
_Applied Properly 50% Overlap e,
Dry Time Manufaciurer Specs,
Finished Appearance “isual
Batoh Numbear
[ Top-Coat Comments Hold Points | NWP GC Initial Date
Proper Coating Prin{/Spec. Reviewed i Jem 2
Surface Clean Visual Gl 1 |
MixedThinned Properly Manufaciurer Specs. e ' |
Relative Humidity Measurements 2% 5 /
| Ambient Temperature Measurements Ta i
Appiied Propery 50% Overlap =il ]
Ciry Tima Manutaciurer Specs. £ | e b >
Finighed ranca Vigual - AT LT -
Babch Mumibar
Comments and Remarks
. MWP Inspector Client Inspegtor
Name: Aeikial o' Name :
Signature: Vs tee, C— Signature:
Date; Jon [ Date;




Issuing Authority: QA/QC Manager @ Quality Control

Date of lssue: Oct 13, 2016 FORM-ELECTRICAL CABLE & CONDUIT
Rev Status: 1 NIV | seamseecrion creckust
INDUSTRIES LP Page 1of 1

Electrical Cable and Conduit Seal Inspection Checklist
Client: Reusbes Work Order No.: D944 1-001

Please inifial only, no checkmarks.

Action Checked By: Verified By:

Verify that type of conduit seal fitting is correct. (28 RS

Verify that sufficient spacing is provided to pour T8
compound into conduit seal.

Verify that conduit seal fittings are at boundaries of
each hazardous area division, and where required L
with the hazardous area. g
Ensure adequate temperature exists for curing time
as per manufaciurer’s instruction, before pouring kL "
compounds mixed with water. ) W
Verify that conduit sealing fittings are not installed
where they are not required, such as dual sealed kL
fittings, factory sealed fittings, and intrinsically safe

syslems. Eﬂ
Check cable connections for use hazardous are
correct type for division and group and are comect WL
size. Al
Verify cable jackets, shields, and properly prepared :
correctly before conduit seals and cable glands are KL
sedled. EI?.

Check for compliance of manufacturer's instructions ke
for mixing and installing sealing compounds. e

£a

Verify all teck connectors and conduit unions are fight

|and intialed. : e 23

Checked by Print Name: Ll Efgnnium’,-%é:‘; Efé’i’- Date: Egﬂ i 35 207

Verified By: Print Name: _(yei+0 Signature; ate; 3n | & o]

Wit HeshpubdcyQuatty Control Documents\FormaElectrical Elecirics] Cable and Conduf Seal nspection Checilit - Rew.1docs



| Issuing Authority: QA/QC Manager f Qusality Contral
Date of Issue: Aug 17, 2016 FORM-ELECTRICAL TERMENATION
Rev Status: 1 CHECELEST
INDUSTRIES LFP Pagelof1
Electrical Termination Checklist
Client: __ Qowle~ Work Order No.. 444 - oo

*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. L O
Verify all wires are tightened under lerminal screw,
Use pull tug method. S £R
Verify all heat shrinks are shrunk. kC R
4
Verify all heat shrinks are legible and able to read. KL £
5]
Verify proper size of wire terminal is used under T
SCrew. ER
Verify thal all wires will not be damaged by the
SCrew. I'"':.- E
Check to ensure polarity on end devices is correct. ke an
(1Y
120VAC = BLK(+) WHT(-)
Discrete — WHT(+) BLK(-) L.
Analog — WHT(+) BLK(-) k &85
| Triad  — WHT(+) BLK(-) RED(sig)

Checked by: Print Name: fginn (-~ Signature: L Dete Sen 1 2 107
Verfied By: Print Name: Eeﬂ'i‘ & Signatu Date: Non / oI 120 17

Yiudop\files pubicyOuakicy Condrol DocumanssyFonmshElectrncafElecirical Termination Checiliat - Sey. 1 dors




Issuing Authority: QA/QC Manager @ Quality Control

FORM-ELECTRICAL TESTING REPORT

Date of Issue: May 16, 2016
Rev Status: 2 prl Fage 1of 2
DUSTRIES LP

ELECTRICAL TESTING REPORT
Client Job NO: W6 ol =00 |
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 October 2017 Megger Calibration Due:07 October 2017

Cable Number Test Voltage | Test Resistance | Function Test | Point To Point Initial
_%B-H:ﬂ—h Goour. | 255 M - 7 Z
i-lon ~B o~ o Kl

F5LL ~igp - A : ! " 23
| Pl -n -8 "'" v e
TSt -ico -A a e I
TSl =i -8 o o K
L5iL ~doy-A 4 e Ke

LSl -2 -R v o e
SDy - lop -A . i v EL
4Dy -loo-B B - 7 i
LAY —igp -A i v"’ KL
LY gy - = £ 73
Y -oL-A el o T

| WY -ip| - i ki - el [

Vidoghfiles\publicyOuallty Controd Docurments) Forma\Ebectrical Electrical Testing Repart Bew, 2 daex



Issuing Authority: I‘J;IQC Manager C'\L Quality Contrel
1{'!.

| Date of Issue: DEC 1 2014 FORM-ELECTRICAL TESTING REPORT
Rev Status: 1 WP Page 2 of 2
INDUSTRIES LP

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

Company
Representative:  Print Name: QEH"?- ﬂhm@mm ﬁmﬂé/ 17

Client
Representative  Print Name: Signature: Date:

Tester Print Name: EE"!E { Sr:mtuu:M Date: Nan .1-/”#
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nNov 8\, 2alo,
O46\ -oon

Q)

INDUSTRIES LP

4017 - G0th AVE Box 6280, Innisfail AB. T4G 158 Phona (4003) 227 4100 Fax (403) 227 4102

Project Data List
BUILD TO NWP STOCK

ORICINAL

Work Orders 09961

Date: Movember 7, 2016

Refarance PEID:
Project Coordinataor: Shannon Fischer
E Estimate Reference:
Client: NWP Stock
Contact:
Ermzil;
Phaird:
1.0 1
Guantity Description
1 2.0 MM BTU / Hr Lineheater Package

62° x 200" Horizontal Lineheater

4" 2500# RTJ x 4° 1500# RTJ Split Process Coll, B pass each
Fuel Gas Scrubber

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



NOV. &1, &0l
0A96i-00l Rex O

2.0 VESSEL
11 GENERAL DESCRIPTION

Tag # H-200
52" OD x 20'-0" Long OE!PE“ f'tEu

Horizontal design

20" Sch 10, 0.25" SA-53-ERW removable non code firelube, Flux Rale: 10,000 BTUMZ
Rated at 2,000,000 BTU / Hr

20" @ x 0.25" wall firetube stack

20" @ » 0.25" wall 1207 Surge Tank ciw (TH-200) Thief Hatch, 16 oz pressure, 0.4 oz vacuum
Two suppord saddles

@ @ @ & & @& @

30 COILS

« COIL A - only 4° Sch. XXH, SA-333-Gri, eight pass preheat coll with 25008 ANS] RTJ flanged outer ends,
5171 PSIG @ -20° to 200° F, 100% Radiography, Post Weld Haat Treat, 1/168° C.A., constructed in
accordance with ASME B31.3 Naormal Fluid Service. ABSA Ragistrafion

« COIL B - only 4° Sch. 180, SA-333-GrG, aight pass reheat coll with 15008 ANS| 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

s+ Preheat Fuel Gas Line - 1" Sch. 160, SA-106-B, socket-wald, 6000# fitings. Hydro tested to 2160

PSIG
4.0 INSTRUMENTATION
Tag # Quantity Description
BE 200 (1} Flame Arrested Burner
Enardo Model FAH32/18-18A
2,000,000 BTUMr

chw 32" flame cell element

ACL-M200 air/gas mixer

ACL-B20016 venturi barrel

ACL-0OMN20020 High Efficiency bumer nozzia.
Two piece aluminium construction 1o fit 207 ube

BMS-200 (13 Burner Ignition Contraller - ACL Model 5100
Microprocessor based flame failfignition system with
auto relight, shutdown inpul, remote stop and remole
starl, proof of closure contacls and alarm oculput relay.
24 VDC operation
CSA approved for Class 1, Div 2 location
CSA approved C22.2 No 198-M89. Combustion Safety
Controls and Solid State Ignitors for Gas & Oil Buming Equipment.
Meats and exceads C5A B149.3 guidelines.
NEMA, 4x enclosure, corrosion resistant and weather

LG-200 (1) Level Gauge — Tubular Glass Level Gauge
LGW-200 §/8° Rediine tube, ofw Conbraco 20-150-03 velves
LSL-200 (1) Leval Switch - SOR

Model 1510B-G2A-C-LE-ES-CSNCCWY
Leval Switch, 2° NPT, electric, 24 VDC,
Low Power SPST 25 Watls Max

chw 77 % 3" 55 float, std service

WP INDLESTRIES LP. 2oedT POL STOCH 2,0 - 09061 Rewd



NOV. 8,800 OR p(-00|

XA
PI-200 (1) Pressure Gauae - E-Fﬁ'rﬁ:%rumhhdalm 73353

Liquid filled % nch dia, face 22"

1/4-inch NPT betiom mount end connection
Aluminum case and S5 internals

0 to 300 PSIG, dual scale

T'l i
Fl-107 (1) Pressure Gauge — Wika Model 233 .53 ORFF .
Liguid 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 87CFR Regulator
¥ FNPT connections, Tapped Bonnet
0-60 PSIG Adjustable spring range, 5 micron fitter
chw 0-60 psi gauge

PRWV-201 (1) Instrument Gas Regulator - Fishar
Modal 6TCFR Regulator
¥ FNPT conneclions, Tapped Bonned
0-125 PSIG Adjustable spring range, S micron fitter
chw O=160 psi gauge

PSV-200 (1) Relief Valve — Taylor
Model 8200, 1° MNPT = 1" FNPT
Size "D Orifice (0.128 sq. in.)
sel @ 150 psi, sid service

TC-200 (1) Temperature Controller - Kimray
Model HT-12 Tempearatura Contraller,
1/2° MNPT, -30 F to 750 F Temp range
5 fo 30 psig output signal, 12" probe
TW-200 (1) 157 FNPT x 1"MNPT x 127 long 53 separable socket

TH201MTW-201 (1) Temperature Indicator - Trend
Model 33060 Temperature Gauge,
1/2° NPT Back Mount conmection, 0-250 F dual scale
3" dial, 8" stern ciw 304 55 thermowell

12° FNPT x 1% MWPT x 6° “U° dimension length 304
55T thermowell

TSHH-202 (1) High Temperature Shut-down - CCS
Model CCSE200TE14 High Temp. Shut-dawn Switch
172" MNPT End Connection
24 VDC, Faclory set @@ 90 C

TW-202 {1} 1/2° FNPT x 1° MNPT x 4.5 "U" 31655 thermowell
{(Part 113-34-1-316)

SC-=200 (1] Spead Control Valva, Model NAS4000-No2
1/4" NPT, 150 Psi MAWP

5.0 VALVE TRAIN
Tag # Quantity Description

BF025G (4) " Ball Valve, NEO 2500, Two-Plece Full Bore, S5,

WP INDUSTRIES LP. Jof7 FOL STOCK 2.0 - 05561 Rev



NOV. 3\, 20l . OFpI1-00! Kev

2000 psi WG, Lockable Handle
CSA 316 Certified

BF100G [2) 1" Ball Valve, NEQ 2500, Two-Piece Full Bore, 55, 2000
psi WOG, Lockable Handle
CSA 3,16 Certified

NMO25 (2) Anderson Greenwood, ¥ Needla Valve
G000, Model #H1VDS22
W' F x 14" M STRAIGHT, 31655 BODY

ORIGINAL

Pl 104105 2} Pressure Gauges
2-112° Dial, 55
¥ MPT, O - 30 psi
Liguid Filled/ Dual Scale
Canter Back Mount
Wika Mode! 233.53

PSHH 100 (1) High Fuel Pressure Shutdown Switch
CCS Dual Snap Model 6900GZE12
1/2° NPT, 55 CONSTRUCTION, CSAAPPROVED
SET 6@ 14 psi Rising
CALIBRATION CERTIFICATE IS REQUIRED

PSLL 100 {1) Low Fuel Pressure Shutdown Switch
CCS Dual Snap Model 8000GZE12
12" NPT, 88 CONSTRUCTION, CSA APPROVED
SET @@ 4 psi Falling
CALIBRATION CERTIFICATE IS5 REQUIRED

PRV 102 (1) Main Regulator - Fisher 62TR
Maximurm Inlet Pressure 250 PSIG
Outlet Pressure Range 5 to 20 PSIG Spring Range
1" FNPT / Orifice Size "
14" Tapped Bonnet
Body Material: Ductile Iron
Spring Case Material: Aluminum
Mitrile Disk
Set @ OPSI

PRY 103 (1) Pilot Regulator - Fisher 6TCFR cfw Pl
¥ NPT Tapped-Bonnet
Maximum Inlet Pressure 250 psig
QOutlet Pressure Range 0-35 psig [ ofw gauge
Adjustable spring range, 5 micron filter
Adjustable screw with closing cap
Temparalure Range: -40 to 180 Deg F

SDV-UIY 100 (1) Fossil Main Gas Safety Valve, Pneumalic Aciuator
Fossil Series 1" ESD 24 VDC
Series 88 = Expiosion Proof Class 1 Div 1 = Fail Closed
FiN: 9650-0240-2006-1112-0022
Connection: 1° NPT Cwv:34
Body Type: 3 Pieca Design, Reduced Port
Body Material: CF&M
Ball & Trim: 31655

WP INDUSTRIES LP. 4 of T POL STOCH 20 - 0S5 Renvd
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Seals: PTFE

End Connection NPT

Aciuator: Rack and Pinion Spring Relurn
Actuator Min Air Pressure: 70psig

Actuator Max Air Pressure: 120 psig BEASIE:
Limit Switch: 2 SPDT switches with Beacor Indicator, Cﬂ‘r E( { hiR I
_F Classified, Class 1, Div 1 &8 = ELR R B
2 baoa Solenoid: ASCO EF8320@202 24 VDC (+4-6walls),
tFGS] "r"tw'lf.h.ﬂS Hazardous Area Classified, Class 1, Div 1 :
D-I‘-E,'l_';"l Apprm'als'
e CSA 8,5-2000/ANSI Z21.21-Automatic Valves for Gas Appliances

CGA 3.0-M34 Automatic Safely Shul-Off G as Valves
CSA CA — Commercial/lndustrial

AP| 604 4™ Edition Firesafe

Temperature Range -48 — 122 Deg.F

SY100 (1] Y STRAINER 1" - 3000 ALTA
Model ¥'S 3000
1/32 Perf 30455 Strainer
ASTM A105M Body
%" Drain Connection

TCV 100 (1) Fisher Pneumatic Temperature Control Valve
Fisher Model 119
1" NPT - 8/1B" Part
£-35 PS5l Range
Cast Iron Body
150 PS1 MAWP, 8TD Service

Uy 101 n ASCO 3-Way Solenoid
¥ NPT Pilot Solenoid
1 Model EFB314H301
130 psig Maximum Operating Pressure Differential

1/4” NPT S5T Body
24VDC Coil, CSA Approved Explosion Proof
Low Power .55 Watts
6.0 SKIDVE E
SK-200 (1) Wide Flange 12" @ 50 Skid

70" wide, 25'-0" fong

E-200 (i) Foam Panel Enclosure
24" WxBD"LxT2*H
1-1/2" polyurethane foam panel
Galvalume Interior/Extarior

T.0 FUEL GAS SYSTEM

V-200 {1) Vertical Fuel Gas Scrubber
B°-5/8 X 23" 285 PS5l ciw Alberta, BC and Saskatchewan registration
1° NPT inlet, 2° NPT outlet, 3/4° NPT drain
MAWF: 2B85PSIG @ 100degF [ MDMT: -50degF @ 285PSIG
CA: 1/8° CRN: OH0935-213

HLSD-200 (1} PVC float construction

P INDUSTRIES LP. Sof? FDL 3TOCK 2.0 - 05061 Revd
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8.0 VALVES

BF025 (2) " NPT, 20004, Nutron Ball Valve, FP, CS, Sid Trirm

Model: TIF02520BZ
BFOS0 (2) %" NPT, 2000%, Nutron Ball Valve, FP, CS, Std Trimy

Model: T3IFOS520B2
BROTS (1) " NPT RP, 2000%, MA Stewart Barstock Ball Valve

i -

BR10O (1) 1" NPT RP, 3000#, Nutron Ball Valve, RP, Sid Trim 0? gi:’ﬁ Tt

Model: TIR10520BZ R
BR200O (1) 2° NPT RP, 2000#, MA Stewart Barstock Ball Valve
NMD25 (2) W NPT M % F, Huber Magnum MNeedle Valva, B000#, 55 Body

9.0 PACKAGE MATERIALS

il
%gu: SA 350 LFZ RTJWN
Fiping: SA 333-Gr6 Sch 160 (B)/ Sch XXH (A)
Fittings: SA420-WPLG
Bolts/Nuts: SA193-BTM / SA 194-2ZHM
Gaskets: Spiral wound 31655 Flexitallic
Structural Material: SA 36
Firetube SA 53 ERW Sch 20, 0.375"
Threaded Piping
Pipe Fuel gas: SA-106-B, Sch 80 SMLS
Threaded Fittings: SA-105-N, 3000
Walded Piping
Pipe: MA
Flanges: MA
Weld Fittings; A
Threadolets and Couplings: MNA
Gashets: 1/8-inch, 316 5.5, Flex.
Bolting: SA-193-B7M, 5A-184-ZHM
Tubing: 316 55
Fittings: oS
Farrules: ]

10.0__ TESTING / POST WELD HEAT TREAT (PWHT)

Hydro-Testing: Pressure Vessels:
Pressura Piping;
Radiography: Scrubber:
Piping:
Process Caoll:
Firetube:
PWHT: Process Cofl,
Piping:
Ultrasonic Test: Mone Included
Hardness Test: Mone Incledad

MWP INDUSTRIES LP,

Bl T

As par ASME Section VII Div 1
As per B34 .3

Exempl as per UW11{c)

MIA,

100%

Mone

Yas

WA

POL STOCH 2.0 - (S661 RewD
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11.0 _ PAINT
= SSPC-SP 6-83 Commercial Blast, (1) coat Cloverdale Clovacoat 300 Epoxy to insulated areas.

= Uninsulaied areas will have (2) coats Cloverdale Clovacoat 300 Epoxy, Warm Grey.
= Fire tube stack painted high heat black,

12.0  INSULATION

s Heater shell (no ends) is insulated with 1-1/2° Fiber Glass (Microflext) Insulation with 0.020 stucco
embossed aluminum outer cladding held with stainless steel banding

13.0 E ICAL
e BMS electrical components wined to skid adge as per Class 1, Div 1 Canadian Electrical Code
specilications.

14.0 DOCUMENTATION
= One equipment manual on CD is supplied. Hard copies are available at $500 per copy

150  ADDITIONAL NOTES
& Package will be disrmantied only 1o the extent required for shipping.
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TEM PART ¥ DRAWING § DESCRIPTION MATERIAL | OTY  MTR#
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BRI T oo s BENTELERY
Tal: + 49.5254.81-0 Fax: » 49.5254.13686 7 ol 15 e Steel/Tube
ABNAHMEPRUFZEUGNIS BN 10204-3.1 Dakument-Nr.: 65-B65927/001/P Prif-tir,; Matt: 1/ 8
INSPECTION CERTIFICATE BN 10204-3.1 Doacumen Ma.: Inspaction Ne.: Paga:
CERTIRCAT DE RECEPTION BN 10304-3.1 Blo. du documant: Mo, du cortifical: Paga:
EN 10204:2003-01 Kiunden-Bostall-Hr.- 46003137/ EIE4 TR—— Warmrohvwark Dinsiscn
Batminr $4eai T iy SierobaH < Pottiendy 1387 « 33040 Puserbaorr - Dwatnctn s Purchass Drdar Ha. 2 M anufael i [ i BB S, ERTE-1 S CEFTD Y TUDY ROeD oo
m“ﬁﬁﬁTE.HFEL'Fﬁ. BMa. de commande du clenl: Prodect e [P I VTG T VDD I TLAEN PO S TS
6868 - 81 STREET Banteler Auttrags-Nr.: 1606485 Humtubersichen: ?
CALGARY AB 'm:sn Bontelor Ordar Mo.: Munufacturer's brand:
CANADA Ma, da cammands Bentaler: Margias du prodect in
Viersandanzsganpr. - B5T1545 Sloemps des Abnahmebeaultraghon: W
Dilapubeh Meda Ne.: famp of the apection mpresanatho;
Mo, d' avis o oxpdditlon: Poingon du conbrideur: —
Produkl:  NAHTLOSE STAHLROHRE ] i ELEMTROSTAHL
Prodect;  SEAM TUBES Sioslmaking process: BLECTRIC FURNACE
_ Prodult: ACER SANS SOUDURE Procadd o dsboration de Facier. FOUR ELECTRIGQUE
ST gl T 7 ey ASTM-A 10628713, ASTM-A 333.2010-HF, ASME SA-106, ASME Section || Part A Edition 2013, ASME
wewn o Tomnsof doBveny: p l Sh=33 E Seclion [L.Part A Bdition 2013, CSA Stendard Z245.1-14 Category Il, Souy Service,
Q4150 15 Conditions de Iveason: | ARSI MRO175/150 15156-1: 2008, ANSUNACE MRD175/IS0 15156-2; 2009
Pt oy MaEe - Toleraneen: 1 3, ASME 5A-106, ASKE Saction 1 Part A Edition 2013, ASTM-A 106-2013, AE‘HEMBB h&“ﬁﬂa&th:rn I Part A Edition
SETT Divwesions-lolsrancas: 2013, ASTM-A 998-20143
i Enmdnﬂﬂulim ) :_‘,..-‘/ -
€72 Stahlsorte: GRADE 1, GRADE 280, GRADE 6, GRADER « [‘.! e c'_‘;
Steal grada: ' anﬂrms with -
Musance & s e t EME el
Liaferzustand: Wormalized SeeHFartA2615 Edition
Dullvery condiilon: 3
Exat do Svmison: r-'}ﬁ"h"-, Q-—-""/I_? "‘-i.L_"
Produktkennzsichnung: FS: BENTELER 7. 245.1 - 14 - A [ SA-106 / A / SA-333 B/1/8/290 CATESORE 2 85 HEAT-NO.
Produc marideg: M45C SMLS HN DIMENSION TEST PRESSURE 58 Wa GERMANY P.O. -15344DIMBENSIONS SCHEDLILE
Marquege du produll: P& HEAT-NO, DIMENSIONS SCHEDULE BM1/6/200 55
mm&mh-ﬂrm. Vi Bgrbhpesrsichrong, oo mateeg, N T, . palivd WA E g, . FED & Ty Corur i porim, Enprimmens § o S oa
m:l.l:l L AP QTR e P b bt L IOE  ESNmcecharrcalotvieng I reang, mACToEgE as dikpRiie . 1S = Pridgaloepal, a wary, , = T b i gy e s
Pos. StOck Maie Linge Gewicht  Schmalzen-Nr. Prifdruck Rohr-Nr.-Gruppe  Viedfachidngen
Hom®  Kumbar  Oimansions Langth Wosighl Hest Ma Tt praicaurs Tiolesd Aismber geoup M I pla Lt
Poste Mombre [Nmansicns Longusur Polds Mo, de couliba Prossion ddpreuve  Sdredo no. dos bubes Longusurs. muilipios
Fieed ] Pl ®
pole 57 2% WPE * Sched. BO 2333,23 L1795 .--""snu o 3000 5
38 FT - 42 FT ""'f —~")




' Mantaler SlealTuba GmbH
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Doutsctiand
Tol.: + 48,5254 810 Fae: & 40,5254,13666 Steel/Tube

ABNAHMEPRUFZEUGHNIS EN 10204-3.1 Dokurnent-r,: B5-865927/001/P Prif-Nr.- Bat: 2S5
INSPECTION CERTIFICATE BN 10204-3.1 Docurmant Mo InEpectlan Ma! m

CERTIRCAT DE RECEPTION BN 10204-3.1 M, ch documnnl: M. da carsifical:

Schmelzenanalyse [$6] 1 Heet anatysis [%] 7 Aralyss sur couks [%]

=] |
2]

v NB

pd

Pos., GSchmezenNr, G sl MN P 3 CR MO NI

R R A A S

Y

00LeT 591111 ) 0,120 20,2006 0,75 0,085 0,003 4,07 THE o, 08 0, 08 6,002 6,011 0,002 o,
L ¥, 0001
1. Formel: CE W= C+ (Mn/8)+ [[Cr+ Mo® VIER [(Cu+ NIVIS)c = 0,42 %

2. Formet: CEV= C+ F* ((Mn/G)* (SU24 )+ (CuMS)}+ (NIZ0J+ ((Cr+ Mo+ W+ NDYS)+ (5*B)) < = 0,40 %

3, Formel: Mn/C> = 311

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

meﬂu_ghnlnummam:-mlm

Pos. . Schmelzen-Nr 1. Formel 2, Formel | 3. Formel | 4. Formel

Bam © :Hest Mo, 1. Fomida 2. Formula - 3. Formsia 4. Permula 5

Poste Mg decoully -~ 1. Rl - 2. Forule 1. Formule 4. Formuls

oolod 91111 & 0,271 ¥ 0,241 6,250 0,202

Produktanatyse [%)] / Product analysis [%] 1 Anslyes sur produil [%]

Fos.  Schmalzan-Mr.

lam  Heat Ha. c 8l MHN P 5 CR MO HI cu v HEB LL B
Pt ot e e " g A gt

0010 5911 il 6,138 8,150 0,76 B,004 0,003 0,08 0,03 f,08 0,08 g,601 46,012 0,002 0,0001

1. Formel: CE W= C+ (Mn/B )+ ({Cr+ Mo+ VS ((Cus Nijf15)< = 0,42 %

2. Formel: CEV= C+ F* ((Mn/&)+ [SU24)+ (CW15)+ (MI20)+ ([Cr+ Mo+ V+ NBY5)+ (5°B)) < = 0,40 %
3. Formel: MniC> = 31

4_Formel: Cr+ Cu+ Mot N+ V< = 1,00 %

Formelargebnisss | Fomuls ma®s | Ris sty das fomules

Pos.  Schmelzen-Nr 1. Formal 2. Formed 3. Formal A, Forrmel
Ham et Mo 1, Fermida 2. Pormuda 3. Formula . Formeasda
Poste Mo, de coulie 1. Formule 2. Feemulo 3, Feemule 4, Formsle

0010, 591111 0,285 0,262 5,046 0,211




" Bartnler SEeeUTubs GmbH
ot BENTELERV

Osischiand

Tal.: + 45.5254 810 Fax: + 49.5254,13668 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-86502T/001/P PrOf4r. Blatt: 3
INSPECTION CERTIFICATE BN 10204-3.1 Decumant Ma.: Inpaction He.: Pagn:
CERTIFICAT DE RECEPTION BN 10204-3.1 Ko, e documaent: Hiz. du gertifical: Fage:
Prifengebnisse f Tes! meuts § Fbullats des nesain

Die Fohre sind auf Dichtheit geproft dureh: Hydrostatic Lest: ace, Lo CSA Z245.1, holding time min § seconds, Test PASSED
Tha buses barve bitr submitted o 8 leek tghiress test by pressuneTime-record

L.Illghln-rﬂ.mlmmﬁﬁh:l'imtpr;

Die Rohre wurden zerstdrungsfrel gepnlit; ET-test: acc. to G5A Z245.1; for imperfections; drilled hole: 3,20 mm PASSED
Tha iubas sre non destnictbee esbed:

Lo fubac ont pessd un essn mos dastructif; L
Augensichikontralla: PASSED Blegavarsuch: PASSED Malkontrolba: FASSED
Wisial inspaction: o Blaerning bt Dimansdfens sxaminstion:

Exgman visusl: ., Essal de oinirage: Wilrificalion des dimensiona:

Fingfaliversuch: PASSED

Flattoning Losl:

Essal " aplatissamani: S . z

; a

Wmmmmummunym#mm:mun—m ' 1 L

Dée Probannahme erfolgte an Vielfachlfngen, o b vl
The sampling was camied oul on mattipls: lamgiba, e . =
L schantifonage etal realizs aux longueurs mulliples.

Zugversuch ngs Streifenprobo / Tensfis test longiTudinal Strip test spocimen / Essai do traction longitudinaln Bandn dectupes suf Luba

Pos. Proben=Nr, Schmetzen-Mr.  Probenszbmessung Streckgrenze  Zuglestigkeit Dehnung Bnschndnng
Item Spocimen Mo, Haat Mo Specimon diswnslers Yl strongth Tenalla strangth Bongation Area reduction
Poalia Mo, da Féprouvelle Mo, de coulde Cirrenalons de Fiprouy.  Limits Sastiqus Fulelst nnoas & s traciion  Allongevn Coalficlent do siriction
Anfordansngen i RT0.5% Fm Age 1. Formel
Requimments i P Pl % 1. Pormida
_Exigances i 4TO81-T1784 B0191-00849 MY 30.00 1. Farmute
4010 000001 591111 ) . 19,00 X 5,40 46992 y . 65847 40,00 }
aoLd 000062 591111 % .~ 19,00 X 5,50 46847 £ ° 65992 L .- 40,00 &£ ¥
Qo1 000003 551111 | 19,00 X 5,50 47137 | 66717 | 40,00 %

goia 000004 591111 -/ 19,00 X 5,80 46123/ g4832 as, 00 J
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o 13 BENTELER YV
Dt schinng
Tol: + 49.5254.81-0 Fan: + 49525813868 SteellTube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-865827/001(F Priif-Hir.- T
NSPECTION CERTIRCATE BN 10304-3,1 Documant Mo.: Irsgaetlam Bea ! Pagec
CERTIRCAT DE RECEPTION BN 10204-3,1 KO, g destaamint: Mo, dhu cartificat: Page
Hiraprifung | Herdnoss test | Essai do canald
Pos. Proban-Mr. Schmaelzan-hr.  Hara
Bem Specimen No.  Meat Na. Hadnass
Postn Ho, da Mipresss. Mo, 98 coulis Desrmlid
Anforderungean HRC HE HY HRB HEW
Requimmens
Edlgences MAX 200
0010 000001 591111 136 y
0010 000002 591111 ¢ 138 &
0010 0o0oo3 531111 \ " 135 L
0010 0o00004 g91111 )/ 134

Kerbschiaghiegavarsuch mwmufuumnwmimp CHARFY_ W]

|

Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung

e  Specimen Mo Hast No,

Spacimon dimerslons 'I..-::--.- Spciman position .'-Tﬂhmm

. .Probeniega .1 Priftemperatur

Kerbschiagarbelt  Laterale Breitung Vierf -Bruchantel

At afy

e o8 o

Posle M. da Figeouv.No. de coulle Dimensions de Mdprodvesta”  Position da Mégrouvelte _Tampdrature d'essal  Energle sbacrtee lbral Fuglure ductie
Anforderungen Linge Breite Hohe Langs (L) minzel  milkel i winzal mitted
Ry frar=arda Langifs  Wilsih Hidkght I Mincinal (L) wngle averagn sngla Evarigh
Cnigrrcas Leguinar l..!nr HEtmur h‘ﬂ!ﬂlﬂ cividuEls moyenng irviduia  moyeine
quer (C1) GRAD
mm im T trerevarsal {0 b+ " | 4 T k. k.
55 4,30 1000 Ermyaraal (0] LT Wik G11 “'ﬂ_"- 028
fo1e 00G001 E81111 55 4,00 10,080 L -54 63 . (=]
4,00 10,00 &3 G0
4,00 10,00 ES 64 1,64 &0 G0
Warmebehandiung / Hest trestment / Trazement themique

MNarmalizing temperature: 830°C, Helding lime: 5 min.; Cooling: Air

Festmsgnetismus / Demagnetizs / Démagnatiser

denragnatized tubes; 1 measurement per 4 hours on both tube ends Two readings 180" apart around the clrcumierence. Average value

ma 3.0 Millitesla (24 Adem), individual value max 3.5 Milliteala (28 Alerm)




e BENTELERVY

?:ﬁ* 49,5254, 810 Fae: # 49,5254, 13808 SteeliTube
ABNAHMEPRUFZEUGHNIS EN 10204-3.1 Dokurnent-Nr.: 65-8B85927/001/P Prid-bir.: T
MEPECTION CERTIRCATE EN 10204.3.1 Decurmard Mo Inspsction Ha.: Paga:
CERTIRCAT DE RECEPTION BN 10204-3.1 Mg, du docamant: Mo, du cartificat: Paga:

\fermerk | Remesk | Remanus

WACE Standard: Hardness acc. to NACE Standard MRD1 75 HRC max. 22,, The material meels the requirements of NMACE MR0103, Region 3,
in accordance to Fgune 1 and Appendix A2, ANSIMNACE MRD1T5/150 15156-2:2009; Cenificate remarks: Sour Service, The BMaterial

is Aluminium deoxydized and Inclusion shape conbrolled with Calcium-Silicon treatmant, It is the end user's responsibility to

ensura that all environmenial requiremaents as well as the requirements regerding engineerng, construction and operation of

facilities ara fulfilled in the country of use. Fil for purpose of the parts as well a5 homologation is not the scope of this

contracl., Stesimaking: Banteler Steal Ml Lingen, This Is to confirm that the seamless linepipe supplied by Benteler and

varified to C3A Standand 2245,1-14 meets the requirement for micro hardness of max. 248 HY 500 gf., No weld rapair has bean

carried oul; Band lest: mandrel diameter 120; Banding angle: 80 * e

~ Grain size: ac. to ASTM-E 112; Graln size and liner: &

' Merk8ufer(in] / Sules porsseal | Porsonne chargda ©  Mrs Heggemann, Tel.: 05254/81-4335, Fax: 4388

El-nlflkﬂn. 01.04.2015, TEL.: 02064.623-5360 FAX: 02064 623-5380 Abnahmebaauftragter
Inspaciion roprusnrathe
Coomiirblsur
DR BASEL KEITA | SEMIZ
B3 wirsd bestlifligt, dofl dia geileferten Brosugnisse den fechn. Lisferbecdingungan des Auftrages enlsprechen. Dloses Dioiisment wunds mittsls B0V erstelit und lst ohnia Usderachafl rechisglitly.

Wa carify thal the supplisd praducts comely wilk Ehi onder specilication, This decument was peapered by mesans of slactronic data processisg pod B vald wilhoul signaiurs,
Mzain sl estons que s prodults ieds sonk coslormes aux stipulstions de L comeade, Co documant 2 4t dlabll par raflemaent Mecironigen o Finformstion ol esi vakide sans signatura.



o CopProducts; Ltsy Phoenix * Capitol * Camco

25 Winnipeg 5t
- Vanastra, ON MOM TLO capprnductﬁ
Comtmanding a Higher Stamdard e _Cﬂrtiﬁﬂdl MI “II#TESt RE ort
Printed: 2/13/2015 Certified: 11/06/2014
Criblaies P.0O. C 740 379545 &J0 Heat No 22397
MRC CANADA ULC Tag Heat Code 331Q #
T072-112 AVE SE Phoenix Order & 1100110
Part Mumber Descripiion
151 10304LT 1/4X 2 XHSML BK STL NIPL A3336
Chemical Propertics
[ 4 Mn P 5 S } Co i Cr C Eqy. Lnngf
O 18007 078007 00000 0.01 Ilhl"l 0.2 H-[Hfl 01700 | 0.O70) | 00400 0.3392 +
Mo L0 Co Al Ch N Ph an Ta Ti
0,020 0_0060 1), LR DR

Additional Chemical Properfics

Cr+ Cu + Ni
0. 2E800

Mechanical Propertics

Tensile (PSI}4 Yield (P51} {Elong, % in 2 inor 4D| RofA | HBW BW12
920 v | S2ed0 42.4% 0.0% 118 it

Charpy Minimum Impact - ftlbs

Test 1 | Test2 | Testd | Average
MiA MFA WA MiA

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

We hereby certify that these parts were manufactured, sampled, tesied, and inspected in accordance with the product
specifications stated and were found o meei the requiremenis,

We further certify that this material wag inspected using independeni inspeciors con ing te the requirements of EN 10204

3. 1. These products meet the requirements of the latest editions of MACE MRE0175 NACE MREO103, and IS0 15156, Mo weld
repair has been performed on these prodects. 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 Il, Part A 2015 Edition
Feb 2/16
KG
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LIH.1- Rev'd By: 5@ Ad

WESTBROOK  MATERIAL TEST REPORT Page

P Box 31590 Folee TRO 400 4976
Fdmonaton, AR TEXOPY Fax 780490 0471
Soldd T ’11"'f‘iflwg§:i;:?udi Purchase Ordér;  CL-15-5468 Printed:  S/752005
Orider Mo.: 124029 Date: 552005
i
Lime: : h’!:’ o R
I 12 X I SE0 A420 WPLE CONC SPG
sennas - Heat Code .
AlSqy 11 “JISJUSI A 10A WPLS, i
SA4I0 WFLG, AZM- w‘!‘l{ﬁu& ATEE, ASME E16.5, i
Bl16% Blell, B164T, B1.20.1, M55 £P-79,
APT 605, A.W.W.A.

BTA BAR

C Ma: % 5 Cr: i M

0,200 1.600 o/ By Bows o Gows N 0.020 =
Ca: V: Al Chb: C.E: //
&7 3 i (030 L0080 Ai9
o : b § E Hardness:
BO500 Hsr:lul- 9 .H.ﬁ ’/“ ?u.g BHN 159 //
Impact Resolis:
Tt Temp: Achieved Values:
S{F FE49-74 FT/LBS
Commenis:
Normalized,
Codd drowm.

Meets Nave m-m;ﬁwe. MR-01-032010 and 150 1575672009

MATERIAL CONFORMS
TOCUSTOMER
SPECIFICATIONS
AS PER BO.
REQUIREMENTS

CONFORMS WITH ASME SEC II, PART A
2015 EDITION
JANUARY 4, 2016 ER

_'_,_.—"a- _d:-_'_'_,_,—:—'—__ 3

== B MleT

He hareby cectify that the centente of this Material Test RBeporc are carcwct and aCCLPETE Lo
Lthe beat of our koowledge snd belied. that all test resulis are is cocplisnoe with tha raserigl
specilications and that all sateriszl meeis the dimemaional requiramests of the ordes. The
prefusls dakcribad have DAL Séme into comimer with meToUTY oF asy of ity componentd. Nestbrook's
Uik Qualicy Eystem is reglsteced to I50 9000, Coctificate Me. 32813, This docwssst is in
accosdance with ENIQZ04:3004 3.1 # DINSDOLS 3. 0B and wap alecesenically tranamicred. This
ifispaclion ceriificete 1o issued ender the msthority of Westbrock Hig*s Quality Control Hanngar .


whouse
Text Box
CONFORMS WITH ASME SEC II, PART A 2015 EDITION
JANUARY 4, 2016                                 ER


COIL
DOCUMENTATION



Issuing Authority: QASOC Manager Quality Control
Date of Issue: FEB 12, 2014 @ FORM-IMDIRECT FIRE HEATER COIL
Rev Status: 10,1 TRAVEL SHEET
INDUSTRIES LF Page 1of1
EXHIBIT 24.1 INDIRECT FIRED HEATER COIL TRAVEL SHEET REV Hﬂ:{'_‘_l

(a1

The Authorized Inspecior shall be preseniad with the Travel Sheet

D0 NOT START WITHOUT Al REVIEW | Al REVIEW: | - DATE: 2% & Irelb
WONO: 09961-001-A COIL TYPE: 4 -3500 ANSI RTJ (B Pass) PRE-HEAT Coil ¥
SERIAL NO: WP - —001- N" - (T00 saw B IT FoiL
OWG M&Enggl-au-uuu DWG REVND: 0 | TRAVEL S TION BY:
| CRNND: Payg.21% i
SEQ | ITEM HOLD | COMMENTS Q.C.l | DATE g-lflﬁﬂmu A 81 | DATE OWHER DATE
IN
1 | Calculations in file L2 [ Ko 2die b T | sl
2 | Release of App'd DWG. LE [ whea iy 135k
3 Haat #'s Recondad LE_ e 1] - . Aa-n
4 | MTR's Checkad It ey 3/17 ) \ | ridq
5 | Materials Acceptad - 12 [ 347 i
B WP.S Checked P s L . E Pl
7 Weldars Qualified . rd I'J'H"HIIE- - J‘i pi3e
B Thickness Recorded L2, LYY I JI
9 | Fitup Examinations) e 'S;-J:j T
il Beicoachbicc B, (2 [Bevant/id
11 | Weids Examined L Beaefiy - f 13
12 | Walder 1.0 Chacked T i.m 17 1 INL
13 EMI Eﬂﬂ'ﬂ-ﬂ' — LF:- I—*“ '-af‘l- ’ I« il
14 | Radiography v LE [S~wofi7 J [ rin
7]
1o .
'® | PwWHT o L2 [T iofif7 el
17 | PWHT Chant Checked v g B Wi i ¥ an
16 | Hydrostatic Test - 1€ Serafi7 | ¥ [ren 12298 b1 Jielaer
19 CRM Dirawing
Reviewed P4|T.2]3% (. |whoaefy - L9k
20 |NCR #
21 | Namaplate Stamping R[S Vi ' |1n
Data R (AB- J I ' .
2 | ot e & T R17 Wolrea
71 | Nameplate Installation 2 5. vl i

to construction sa that he can desgnate

additional inspection point andior Hold Paints, Any revisions shall be marked with & delta symbol with revision

numbers dnd described &l the battom of this
* Denocles & Al Inspection Point

** Denotes an &1 Hald Poing

Vdog'fiesipubliciCuality Comtrol Documents\Formstnginect fired haater cod iravel shoet docy
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MANUFACTURER'S DATA REPORT FOR INDIRECT FIRED HEATER COILS

Sr prmar s p——d p e p A28 2006-03
parmiaL [ AR 657441
Manufactured By:  WAP indusiies LP 8317 S0th Ave, lanislsd  Aberts, TAG 150
Manufaciuned For: Baylee: Energy Corn. Contennial Piace, Easd Tower 3500, 520 - 3nd bvenos 5W, Calgary, AB T2 (3
Uitimate Owner: Barylax Enesy Lo Cenfonial Place, Easl Tower 2030, 530 - Jed Awonems 53, Caleawy, AR T2P O
Location of instalintien: 15004212 Wl
Manufscturer's Serial Mo, Canstructicn Drawing Mo, CODE; ASME B31.3 ‘ar Buiit

HWELDSG 0014 LHE01-40-000 REV.0 |Edigion [214 2017

CONSTRUCTION
Dasign
Dasign Minimum Corrosion
Codl IDVPurposa Dosign Preasune Temg Allcranca _Registersd Drawing No. CRN
8 JColl A « Pocheal i1 PG HOF A F BOO-4004 FEY.1 ipmu-u
b [Col 8 - Reheat 175 PoiG [20F AF REV1 7.1
L
[]
e
COIL
End Closurms
Tubas Foturn Band Panges "Elti""’
Mati Dameter | Thickness Mafl Spoc.  [Thickness | Ml Spec. Rating Miafl Spec. SizaType | Rating |
8 [0a-731-GRE "HPS BCH 2% mma SCHIE  |SA-MS0LR2 CLY CL2K0  [Roh M I
b f84-320-GiRE [ SCH 160 WPLE BCH 180 |RAASLF2 CLY (oL 1500 [t [T hi,
r L]
]
[ ]
HEAHER&MHIFGL_DB
Shal Ends
Pupose Sirn Matl Spoc. Thickreis Ml Spec. | Thickness | Mo Matl Spoc SiraType | Rafing
T|NR WA E | iR [s MR [ WA
[ren [P [ran A [ren heA HEA
_ TEST Fﬂmu% NDE, POSTWELD HEAT TREATMENT AND SIZE
Test Radipgragdny Oty Postwnid Heal Traplmesd
2o (100% or % (PTH{UT)
Feandom) Tamp Tima Crvarall Length Surfacs Vilume
a |7 PEaG % * s 1150 F 80 . B o S0 FT. [8.157 CUFT.
b PEIG 100 WA 5F 50 . 7 sy 1707 20T, .54 GLUFT,
=}
d
a8
i
4
IMPACT TESTRNG: Exampt per Table 373,27 Colurn &
REMARKS:
CERTIFICATE OF COMPLIANCE

Wa Garify il e sislaments in His report are oormect and el 8B datals of design, maioral, consinueson, and werenanship of this oo bunde afe n accondsnce

wilh the above Provinclal Reglshersd Design,

Date  Jan, 3, aNT

I, e ursdariigred, o duly suthorized boller pnd pressune vesssl nspecior employed by Al
above Heater Cods and stals thad, o B bast of mry knowledgs and bafiel, th corstrucied b

Signed  Lanch Rean

e

For  NWP industries LP

CERTIFICATE OF SHOP INSPECTION

accordance wilh (e Albarth Sefety Codes Act and Raguissons, By

TWanaTacirar)

v,

A of Alborf have inspectid the

sgring thes cerificats, relhar Bhe inspecior nor his of har Bmplover makes sy waranty, mpresssd o impled, concerming this vessel doscribed In this
anufachurer's data report. Furthermons, resher Bhe inspector nor his or her empicyns shall be liable in amy manner for any perscnal injury or proparty damags or a
s of any kind ariging from o connaclad with B inspechion,

Date  Jan, 12, 207

Signad r’j*r.wi

o ja®s AR

Al dii
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EXHIBIT 14.1 HEAT TREATMENT REQUIREMENTS

IR THIRS L™

{403} 227.4100 seraig NWP-09961-001-A row 732203
JoB N, 09961-001-A CUSTOMER: Baylex Energy DATE-Jan 10, 2017
COMPONENT DESCRIPTION
CARG. MO, AND LINE NO. HAMETER THICKNESS MATERIAL LEMGTH WEIGHT
LH200-A0-000 Fasr 0 - Paga 2 ol N5 SA-533-GRE £ appra 4358 lbs
LHA00 -ADO00 Rov ) - Page 3 A" s SCH 180 SA-J33-GRE 22 N sgexox 370 Ibs
TYPE OF HEAT TREATMENT: PRESSURE VESSEL or Process Piping STRESS RELIEVE P1 and Materials
[HEATING i
Ternperature 1o be raised from S00F (425°C) 1o 1150°F {621°C) &t & masmom rate of 70U oF
'[ " C} per howr. HOTE: THIS VALUE MUST NEVER EXCEED 400 [F33'CY) PER HOUR

| Caleulated rate = 200 degrees Fihr. (222 degrees Cihr) Divided by the maximum metal thickness of the shell or haad
plate in inches]

HOLBING
Temparatura io be hald in range of 1180°F + 25°F fer &0 mirrilea,

[Hoiding lime to ke detarmined by Table UCS-85 for Naminal Thicknass as specified mn LAA-404f)]

CQOLING 500
Temparaiune bo be lowered from 1150F B21°C) §a BOOPF [(427°C) at & maximum mls of W

{ "G e hour. MOTE: THIS VALUE MUST NEVER EXCEED S00FF (260°C | PER HOUR.

[Calculated rate = 500 degrees Fir, (260 degrees Chhr.) Divided by the maximum metal thicknass of the shell or haad
plate in inches)
[From 800°F (427°C ) Hems may be coolad n 460 i

AddEianal Reguirements:

[ | Job number and descrption required on hes teatment charts alpng with the operator's signatung & date,
Reporting of themmocouple attachmeant method and location, and verification of fumace thermpcoupls
O calibration is requined,

A sufficient numbar of thermacouples shall be lacated to control and maintain unifarm distribusan of
lempérature on all vessels and parts. Thermocouples shall be directly attached to the item e pravision shall
be made for thermocouple placement at batiom, centre and top of the fumacs charge In accordance with the
O ASME Cade.
Duning the heating penod, there shall nol be a greatsr vanation in temparatune throughouwt the portion of the
vessel being heated than 250¢ F (140° C) within any 15 . (4.6 m) imerval of length. An sdequale rusber of
O thermocouples musl ba used to endure this Code reguiremeant is mal
During the balding perod, these shall nol be a greater difference than 1507 F (83 C) between the highest and
lowesi temperature throughout the portion of the vessel being heal treated, excep! whins the range & furthar
O kmited by these instructians.
Il Capaciior Discharge walking & used 1o attach ihermocouples an ASME Code Section X Welding Procediire
Specification is requined (WPS qualfication (s not required). and the energy output must be brmited to
135 Wait-Seconds

= Mo cther welding is parmitied on vesseds or pans. [ 0.5 x Capacitance in farads Vollage ¥ = w-5ec]
The mathod of thermpicoufie remaoval shall not damage he heat trealed itam.
Q.C. Inspector Signature ,éf-{:- Dme._jlb-.,. S, 2oL
{ . CAPACIT i
Thermocouple Attachment Method: CITOR DISCHARGE Location (5) i Ul WG 1000 4 TCE 3
Fumace Heathumber B F3 2.-17 .01 1 T, TU8 5 Bliddle, TU# 6 Dotiom
- Tanuary 11, 2017

Furnace Operator Signature L-2-C fnﬂﬂ-— Date:
Farm Prepared by Holly Mayhew Date: Jan 10, 2016 |

ww-:—:khhqlm-nm
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R & R Stress Relieving Service Ltd.

Nisku: 2103 — 6* Street, TYE TX8 Tel: (780) 955-7559 Fax: (780) 955-2003
Blackfalds: #15 Burbank Industrial Park Tel: (403} 885-2280 Fax: (403) BES-0177
Toll Free: 1-800-499-HEAT(4328)

CERTIFICATE OF
CONFORMANCE OF
RECORDING INSTRUMENTS
CERTIFIED BY: R & R Stress Relieving Service Litd.
TEST NUMBER: RRI1116
DATE: November 29, 2016
DATE DUE: February 28, 2017
INSTRUMENT MFG: Chino
MODEL NUMBER: AH-3725 NOO
SERIAL NUMBER: AH-057C171

RECORDER NUMBER: IR-181

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

" REFERENCE STANDARDS

DIGI MITE 311600 S$/N48430-5522 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.

st

Sﬂme Stimson

OIL AND GAS  PETROCHEMICAL ¢ POWER & PULP AND PAPER
INNOVATHON ¢ QUALITY § EXPERIENCE



| Issuing Authority: QA/QC Manager N | Document Template 2012 |
e L\ | Quality Contral |
Date of Issue: Jan 29 2015 I FORM-Hydrostatic test affidavit
Rev Status: 10.0
- INDUSTHIE; I._F" Page 1of1
EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT
Customer: Baytex Jou 09961-001-A
Project: 47 coil for 3 2.0 BTU Lineheatgr Pk, Projecti
Test Pressure:; 5063 PSIand 7757 PSI Haold Time:15 min,

Code Requirements: __ASME B31.3 NF5 2014 Edition

3 7

All Personne Advised of Test [V All Signs & Flagging Posted (8

Prior to Filing = FittingfHoses & ﬁJ’J-:u'menl: heet Required Test Pressure, Pressure Test Examination Guide Completed
o

Initials: Supervisor: L Tester: i} /A~ Date 12/01/2017
Product Description:

5/N : NWP-09961-001-A
1. Coll A= 7757 PSIG
2, CollB= 5063 PSIG

Test P eck Completed o

1. 50% = 3879 PSIG
2. 50% = 2532 PSIG

Test Temperature: °F
Equipment Drained & Flushed to Prevent Freezing: Yas: EK no: [
“See NWP Pracedure for Draining Water from Hydro Tested Vessel Package*
Start Time: Finish Time:
| 2. % © 1150 en
Test Gauge Identification # Pressure Range Calibration Date
NWPG- 20000— J000] 0-20,000 PS! <.
NWPG- 20000 —ADon 2 0-20,000 _PSI
NWPG- 10000 —| H 0-10,000 PSI 2
NWPG- 10000 — | & 0- 10,000 PSI Tl jF ey T
NWPG- Sl '
NWPG- Pl
[TestBy: [$enn 74
NWP Representative: s
Custosmer Represend

YDogifilesUDB ORDERSWINP STOCK WIPLireheators\DRSE1 2.0MM BT LH - SOLD TO BAYTEXOIC File\3d - FIMAL DATA
AT BRGNS 1 001 AR Hwdnn-Tesl oy



| Issuing Authority: QA/QC Manager i Y | Quality Contral .

' Date of Issue: Feb 202015 | FORM-Checklist for Cleaning of Indirect
| Rev Status: 0 | pr | Fired Heater Coils
| INDUSTRIES LP | Page 1of1

CHECKLIST FOR CLEANING OF INDIRECT FIRED HEATER COILS

Initial

«~ Operator has reviewed safe work practice and signed permit
F

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

~ Operator has verified system is not under pressure

/.

_ Operator has ensured

s block valve is in the proper position ;

. valves and seal on blind flange are tight and secure

s 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

b P
SeriaINur{:‘Ler: (IR E S~ oot - A
Crate: IA8 17 w7

7 8 2
'y, Af/fé

Operator: '{-}".;ﬂ [ 4 Lofim, e

Print Signature

Witness: _Tf:ff{':” 5?{_:.1 S %7

Print Signature




| lssuing Authority: QA/QC Manager | - ol Elualin_rt_:-untml !
| [ |
- —_—— " | — - - - — ———
| Date of lssue: Feb 17 2015 - | FORM-N.D.E Requirements
| Rev Status: 10.1 | Page 10f1
INDUSTRIES LP
N.D.E Requirements #‘ ;
f
Client: Baytex 10K 02961-001-A L S
Project: 2.0mm lineh coil Date: 27/12/2016 f
Welded Piping: 0 Pressure Vessel: 1 Tank; O  Coil:®  Threaded Piping: [J Other: [
O X-fay B 100w | Client Specification [ csa wsa CL.11 (static)
= Gamma Rav O  rn B asmes3ranes [ csa w3 CL.12 (dynamic)
O Ultrasorics O 20w [ asmesaras/ic LJasme Section Vil Div 1 Appendix 6 (NP1}
O viguid Penetrant O 5% L1 AsSMESection vikuw-11(a) Clasme Section VI-UW-53 Appendix 12{UT)
O Magnetic Paniie O AsmE section VI-UW-11{a)5(b)
O 1w SURFACE CONDITION:
O Blackf White [ wet Flarescent W
L Hardness, Max 200 8HN O spat /Lﬁ% Clas-weided/ Bare Metal
Othar (define) O After PWHT
General Instructions: Coil/Vessel 5/N /W-ﬁé- tf?g:;
1 Material ‘-
Welder ID L
Shell-T= _ ’ m L
jpe-Te 4" SCH160, 4" XXH i
Total Welds shooti acka ¥-1. P bel the X #'s.
Pleass use wing typs 1

Pleate Note locations of il Indications oa films on repoets
Flegae include O D-5.00 5.F.0on reports

Special Requirements:

Buttweld Kray o be identified a3 -8

Gap Shots o be dentified as G5-8

Threaded Shaots to be identiffed as XT-#

Ideetify oo Emeslope part of patkage being shot e, Coll, Piping, ey,

W/

" Xl

Flaghes must contain: Clent, JO8, Sray rumber, Wilder's ID Symbel, Date, MWP, Vessel or Coil SM#, Coda and Cert Spec I applicabia

iark all indicated repairs on the project with blue ribbon

NOTE:
Encana Spéc for Vessels [s Zero Eloagated indications in or alongside the root pass in Cat &, B and C Welds
Encana Spec for Socket Weldi-acenptance b mindmum 116" gap
Shell Canada Spec for Sacket Wislds-acceptance Is minimum 116" pag
HT i @ 5 Podnt Traverss
Please spacify surfsce condition far MIPI
Prepared By: Jeremy Atkingon Date: 27/12/2016

Vidog\files\ DB DRDERSYNWE STOCK WiP\Linehesters\DS9E1 Z.0MM BTU LH - 500D T BAYTENGE Fle\OC - FINAL DATA PACKAGE\I9961-001- A\ NDEYDS968-001- A

K10



Ticket #: 1482-856-833

_.(.:ml—l N?m G207 - 45 Streat Oida, AR TdH 1LT7 :
Tol-free: {(888) 551-1350 Client Nama: NWP Industries LP
BANADA INB-. Fax: (403) 556-1355 Work Performed Om: Tuesday, Dec 27, 2016
Client Reference: NWP Client: Baytex, Job: 09961-001-A , Coil S/N; MWP-09961-001-A

Mistras Traveller #;
200816-D5-0006

Client Name:
NWF Industries LP

Client Reference:
NWP Client: Baytex . Job: 09961-001-A . Coil S/N:
MWP-058951-001-A

Work Performed On:
Tuesday, Dec 27, 2016 Description e Units Quantity
: : Radiography - 2 man unit - regular plus shift differential (shift beginining
Lasailanale) ol Worlc between 1:00pm and 6:00am) o A 4
2 Radiography - 2 man unit - reguiar plus shift differential (shift beginining
Technician: between 1:00pm and 6:00am) " :
Dustin Fikowski RTIIMTI| CGSB# 17480/SNT-TC-1A TR —
s 4" welds over sch 80 = ea 16
Curtis Eklund, Jonathan Hum,Blair Mickelberry, David Meagachongs BIME  Hhe
Holingsworth Emvironmental and licensing charges _._u.__.; &
: umnit
Unit &:
177 This ticket is not an invoice. Pay upon recaipt of imvoice.
Work performed In:
AB
Exposure Device:
D10294

Daily work contract has been reviewed with client
represantalive,

L2

s o o B < erln

Dusline Fikoweski RTIVATR CGSE# 1746008NT-TC-14 Cliant representafive
Ticket #: 14522868313 Paga 1of2




Ticket #: 1482-896-833

6207 - 46 Street Olds, AB T4H 1L7 i
MISTRAS Tob-free; (B86) 551-1350 Client Name: NP Industries LP
CamabDn IMHDO. Fax: (403) 558-1355 Work Performed On: Tuesday, Dec 27, 2016

Client Refarence: NWFP Cliant: Baylex, Job: 09561-001-A, Coil S/N: MWP-0F8E1-001-A

Inspection description: 2 0mam Linehaater Codl
Location of work: nnisfail AR

Inapaction Procedure:  FO0-MOT-RTO] -Fadbagraphy Procedus & Technigus (ASME W, Aricle 2] Rav @ | i
Code Acceptance Criteria: ASME B31.3 (2014} Mormal Fld Serdce; Talke 34132 Inspeciion Jtandard: ASME Y, Atlicle 2 T TS A | !

Uged
2

Radiography Inspection

Client Specification: not applicable m i
Exposune Dewlon: D10294 Radiation Seurce: Hdivm 182 Fooal SpotSource Size: 4 0MM Film: KOD&K o —— ——
h.-“ Weld @ Location Mat Size Thick ‘Welder Tech Shals Film WCass OFD SO0 Exp WView FHesulh Remarks
1 X1 cs 4 Seh 160 L RT3 4 TG 1 DS  Js4 DWW 5W  accent
A 5 'S Sch 160 L RT3 L] TE00C4 1 LB5E"  JEee” DWW SV sccepd -
F X3 [ #] &+ EMH L RT3 4 T200/C4 1 _"__.__.naq TIToT OW 8w accepd  Film Mak ) 12em
4 Mg csE ¥ HXH L AT 4 T200/C4 1 07857 30017 DWW SV accepd
! X5 G5 & AEH L RT3 4 TI00/CA 1 0.7 ﬂm.. 701 DWW SW aocept
& X8 _B5 45 MEH L RT3 5 TR0 1 0.785" 3IT1" DWW  5W  mccapd
7 KT s 4 HH L AT 4 TA0AICA 1 0.785 AFa1° DWW SW sccept  Film Mark ff) Sem
- ] 4 AAH L AT3 -] TROCH 1 0788 370" DWW 5W aooaph
-] XA [t 4 HXH L AT 4 T2 1 07es" 31701 DW  SW  acoapl
10 X-10 CE &4 BXH L HT3 4 T200UC4 1 0.786° 3701° DWW SW  aocept =
. X1 8= 4" Seh 160 L RT3 4 TR0 1 0656 J844" DW SW  pcoopt
12, X2 C5 4%  Schi6d L RT3 4 T200/CH 1 Q656" 2844 DWW SW  aseept
73 X3 C5 4" Sizh 160 L RT3 4 TR00CA 1 0556" 3844 DWW 5W  acoeplt  Film Mark & 34 5cm
.2 K14 - (= mn_-._n__w L RT3 4 T200C4 1 0556° 1844 DWW SW  accepl -
£-15 ﬁm & L RT3 4 T200C4 1 n_.nﬂ.. 3844 DWW 5% accopl
._._w X-16 o+ mﬂ__.__m.___. _| (] 4 T2NNCA 1 J.844% DWW 5w m._m___
— I
E:BE-.E!II ime clragsdicn,  Repsct Ga rereio or aspleneiss, info Onfy: Mo code scospianoe aiena sppkes, Feohvicel rrpots included in e ok of e an sferrrieion snd da ey comuiiilels a paararses of &y ko
SN S il DWWV Doutie wall WT: Wil Sicknaan
\r/
I il o B o
Apuditor Dustin Fikowskl RTIWVMTH CGSE# TP460/SNT-TC-T4 Chienl representa

Ticket #: 1482-896-833 Fage 7 of 2



Ticket #: 1484-010-412

a0T - ; TdH 1
(NMISTRAS Sl Gasmwm Y Cllont Namo; NWP netries LP
CamADA INE. Fax: (403) 556-1355 Work Parformead One Monday, Jan 9, 2017

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

Mistras Traveller #:
20081 7-CA-0002

Client Name:
MW P Industries LP

Client Reference:
NWP Client: Baytex , Job: 09561-001-A , Coil S/N:
NWPE-09961-001 -A

Work Performed On: Description Units Quantity
Monday, Jan 8, 2017 Radiography - 2 man unit - regular plus shift differential (shift beginining e 4
Locations(s) of Work: betwean 1:00pm and 6:00am) ay e s P e e B
Innisfail, AB Radiography - 2 man unit - regular overtime plus shift differential (shift s q
Technician: Ezmz.n._ﬂ betwean 1 ._n__n_ﬂn-_.._ and m.._n_ﬂmn.a_v - Lt
Charles Lasouski RT2Z/PT2/MT2 CGSB#11295 4" welds over sch 80 ea 16
Craw: Milzage charge St e o e R shift 0.25

i lurid, H - .
_nE..__m ElL, ot Homs Ervironmantal and licensing charges E.; 4
Uit #: unit
156 e y ;

This ticket is not an invoice. Pa n recalpd of invoice.

Work performed in: s o
AB
Exposure Device:
D10254

Daily wark contract has bean reviewed with client
rapresentative,

T N PRSP ¢ |ﬁ“l I..m..._...... Lo ._....___lu._mu_ ;

Charles Lasouski AT2PT2MT2 CGSB#11295 Clignt representhtive
Ticke! &: 1484510412 Page | ol §




Ticket #: 14 .-010-412

{ .I—.l - Dids, TaH 1L7
..m, h.., __(_:m RAS wnmwwqm“”mnwwﬂu mm__-._mm.mm Clienl Name: NWP Industries LP
CamMmaDa IMNE. Fax: nﬁﬁidgm Work Performed On: E.EH_-LE@_M.E_._H.

CHent Reference: NWP Clienl; Baylex , Job: 09961-001-A , Coll S/N: NWP-0F561-001-4

Ingpbclicn descripion: 2.0mm Linsteator coll
Locaticn of work: Irmisfall, A8

ImBpeslion Procedune: %Wﬂﬂn-gﬂﬁ Procedurs & ..F_ﬂ.-.-_i.i im-.m W, Ariche 3) R 9

Coda Accaplance Criteria: ASASE 8273 (201 &) Mormal Flud Sendoo: Tables 34132 Inapaction Swndard: ASME Y, Asticla 2
Chenl Spacificaton: nof appicable

Expadiire Devics: D10284 HAadiation Source: FHdium 192 Foeal SpalSourcs Skke: 3. 1mm Film: HODAK

Radiography Inspection

Tty laeg
®

mn“ Wald # Location Eisl Size  Thick Weldar Tech Shals Fam BCxzs OFD SO0 Exp View Resull Bemarks
i XA7 cs5 & ExH L AT a4 THECE 1 07 A701° DW  SW  pocsp
2 X8 [ . EXH L ATA '] Tooote 1 BT9"  3701° DWW BW  aocept -
§ X-19 CE ar WEH L AT3 TEO0AC4E 1 e AF0* DWW EW  accepd
4 X0 CE 4% MMM L AT3 T00C4 1 078" 370" OW  EW  sccapt
& X G5 Sch 18] L AT3 ] TN Ca DESE" 3844 DWW SW  abcepd
6 KE2 [+] __Seh 160 L AT3 ] 0B56"  JB44® DWW SW  accopt Film Mark §b0
F.OREA c5 Ech 180 L AT3 TenCa MESE" ZB44~ DW S5SW  Bocept
B8 K24 cs Sch 180 L AT T200.C4 0656 3847 DW SW _ ascoept
g K25 3 Sei 180 L RT3 TR0 1 656" 3844 DW  EW  mccopt
) T &ch 160 L AT3 T200/C4. O0656" 3B44™ OW S5W  azepl
ir. X337 CE Sch 160 L AT3 T4 0E5E" 3844 DWW acopt
12 xaA Cs Seh 160 L RT3 T4 0.4856"  3644° DW  SW  accopt
1A X-29 c3 & 00 L T2 TEHLCH Q788" AT DW  5W  accept
_ 4 X0 o C3 XXM L [F1K] T200/C4 0.788° 3901 OW _ SW  acoepl
15 XM cs W ¥ L BTa F] T200C4 i O78° AT OW  SW  acoepl Film Mark @30om
§8,  xaz s EXH L RT3 & T200C4 1 ores AT DWW 5w accept
Aecmpl: He repecisbie incoatons spparent o e o RpeEon.  Fejesl: Seeemata ke aplanadon, | Inke Oely; WO Gode sootpinon DN apeled,  Techeios' reaaris included in il SO S0 0 el Seu g S coaniie B guaraniss ol ay Kind
B S SN Fangle wall oW Doubie wal W el frickrapy §

%. \kwﬁuﬁﬁ 20107

Augiter - Charles Lasouski AT2PT2/MT2 CGSB#11295 ¢ | Clentn five
Thckel 8: 1404-010-412 Page 2ol 2
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ROV 71206

BILL OF MATERIAL

IPE-100 COIL A IMLET
PE-100 OO & DUTLET

L

ORIGINAL

ORIGINAL

2ALL BOLT HOLES STRADDLE COMMON CENTER LINE.

3.1/8" RDOT GAP ACCOUNTED FOR ON ALL BUTT WELDS.

4.COIL TO BE CLEANED WITH ALL OPENINGS PLUGGED BEFORE
SHIPMENT.

B,5HOP TO FLUSH PG THROUGH COIL PRICR TO SHIPMENT.
7.MATERIAL SPECIFICATIONS MAY BE UPGRADED A< FOLLOWS:
WELD FITTING(B16.5,B16.11); SA-108N TO SA-233-GR 6 SMLS

FORGING [_Ffl‘l 6.5B16.1 1&":.- 058 TO SA-350-LFZ CLASS 1
B.ITEM# 104 TO BE"SET

2V 71
& USE WELD PROCEDURE NWP- REV=S OR WF-EHEJ‘-‘-#FEHM.L TACK WELDS,

TEM PART # DRAWING # DESCRIPTICH MATERIAL S2E are| WIRE
ot EEE SHEET 4 |COL END PLATE 387 5 TF |BA0T1-HW 1
[ i BEESHELT 4 TRAY PLATE 14" ETERETy 3 "
T BAACKET-HANES WAME PLATE BRACKET 2n500MIMC OO 174G |B40.H 440 i 2675
104 o HALF 7 30 THAD {BA-00H 1 lguTn |
™ uﬁn::l'ﬁ-i |08 MAME PLATE BLACK/SILVER DEEP ETCHED K LMNUW 1| —
106 BEE SHEET 2 |Pa-1un-f.nunfm B 1
107 BEE SHEET 3 PE-401/ COIL B DETAIL - [
136 THE F"f B ———= .
I
1 o i
2 I
D)
) |
]
e |
l_ B
%Eﬁm SHALL HAVE A TOLERANCE OF +1/8° UNLESS
OTHERWISE SPECIFIED.

TME

NOT SET THROWGH, FILLET WELD QUTSIDE ONLY.

WS HwWP-4 4 3

WPS HWP 4§

o

SEEHDPI‘E;E
L& Sen VT SCALE1:
0 mivaina| BB | O3 E;‘f
REW.| DATE BY: | ChEC | APFE
ORAWRG REVIZIDNDG

n I -I|
WARIRBHATRES Bu:,_.-._-l:-,r. £ ]
4"-2500 ANSI RTJ {B PAGS) PRE-HEAT COIL.
4°-1500 ANS| RT. & PASS] RE-HEAT COIL 1)
FOR B2 0D x 407
2.0MM BTU LINE HEATER
T =T oHL: AR .
O, BOX 6260, INNISFAIL, AB T4G 153 1 e iﬂéﬁ_‘lﬂ_
rfs-ﬂs%a::i?-nm FAX: [400) 227-4102 [™®  wavisnd |=E01] 77 Q014 [
FRECTION  [9CME & uUOTED | BEER = W
@ =3 o 10F5 LH2001-A0-000 0




BILL OF MATERIAL E\}
mew|  pasTd oRAWNGH | DESCRIPTION MATERAL co B i . {rq’T'
a0 | FRORAL lm%%m s e : L
] PRUOEOL PE "BOOS 13 w27 1 - 6ol
El FPAOSCL |PFE ¢'5005 mw | 2 E L
xﬁfh (s | proosc [pe ver0e mw |3 18-
ﬁ FRONEDL E:EE Dow_ | 7 \5- o /
EJMW
’ - : -
END PLATE T0) END PLATE
il o o il SN
1 L!:_L-rb .. f’ﬂ-a-tEﬂrT'“ W:amm:u::w
: —————— GEEEN AR FABRGATE TS,
A i e
(]L- X=30 J rr 1 |||r jf [ WAX, DESIGH NETAL TEMPERATURE: | 300°F
i DESGH NETAL TEMPERATURE | 30°F
- I{ .|'JI[ Jl'i; Jlln'llr JrI ff L m) L mm'ﬁ?ﬁm TABLE 3323 COLUWN A ,
1 " ; 3 L EE ';Pti !'|
(!_k ?L—'i-l.;! IIIIJ' JIIT Jl'r mmﬁ%‘%mm:mm
PRESSURE. | 1781 FoI
FEPTHGION ALLOWANCE: | 1hE
| = ’;: ,|’F fi N e [
WERHT EWPTY: | 4358 [
I 1 | -nmm;nl__u_-;l.ml
It x-21 ‘ J]II = ~ GURFALE AREA 1‘?4.?:1
. III T WELDWNG FROCEDURE HO.: “w::lﬂﬂ
o WELD PROCEDURES: | MWPANRTE S o "
/ T HisAT 2831007 COIL-A FLAT VIEW ORlcm AL GND. | FortT 18 '
Lx-Y1_ .  SCALE: I RECETRATION DRAWNGE. | BO0-0A FEV |
= To-F BEF ERENCE CALCULATIONS: | BO0-400K REV &
NWELINDUGTRIEE (0.l i TP
ISSUED @ 42500 ANSI RTJ (8 PASE] PRE-HEA ﬁﬁ:ﬂ;.,,;ﬂi
FOR 4" 1500 AMS1 RTJ (B PASS) RE-HEAT COIL
ﬂs 5UIL CONSTRUGTION RWWEP S hor e A0
FONED _ _ M PE-100/ COIL A& DETAL
=y ! b ..ﬂ'l rH er o =5 R
¥ ::,:.a-.ﬂh A o [z e | O |28 E5UED FOR CONSTRUCTION x| ““W Qﬂﬁhﬁﬁiﬁ"?ﬂ ﬁﬁif’;ﬂ "::l 4.8 UL 77 T AL
leev] owre | ov: o | we vescmemon |~ | ¥ ' @E]i;—;&ﬂmi 20F 5 LH2001-A0-000 0

i

=




TEM PART ¥ DRAWING # DEECRIPTION 1 MATERIAL SEE  |OTY| MTR#
T 4" 1500 ANEI BrB0 TN at E
M2 | ELBSWIBOLATS0R [RETURN 18] DEG & SCH 160 LR BW |BALNWPLE — :
T 4" BVUED BAXILE e U i L
; ﬁ: Ernm;m oy | 2 fideaddi
05 FiRd B [PIPE 4" 580 SAXIR6 W | 2 (40
308 PP [FPE & 5180 SA3338 T | 1 LYo
El P 50D [PPE ¢ 5l SAIME o I ITEETAR
A,
G
£ ol
o
aL:].B_LB _
=11 '_
WIPACT TEBT: | EXEMPT PR TABLE 59323 COLUNM A
N - RADIDIRAFHY: | 0%
_-} OTHER HOE: tre JSF [Euni-“i-ﬂ.'u.
: )’ FOGT WELD HEAT TREATWENT: | 1950 F To.1L5°E a50°F FOR 1 HOUR ML
X=- HYCROETATC 061 PEIG
CORRDSION ALLOWANGE: | 116
=15 I;]) PRE-HEAT: | M F
WEIGHT EMPTY: | 5704 LES
“WEIGHT FULL: | 308 (BE
Y L CAPACITY: | BEA GUIT.
BURFACE AREA: | TTATBOFT,
T x=1 “GUALITY CONTROL PROGRAM: | NOP-1253
PROGEDURE REGISTRATION NO.; | 16043 F
WELD PROCEDURES: | WP, =
L x- ___ SERVICE | HYORDCARBONS | =
AN NO - | P84T 313
REFERENCE CALGULATIONS: | BODA0GA REVS
B NGRS - tex Eney
ISSUED ﬂ rmmsm:[ams]mmfi:ﬂm "y : i
FOR 4"-A00 ANEI RITJ (8 PASS) RE-HEAT Coll Wi /16
FOR 62 00 x 240°
CONSTRUCTION AL R 00n2k
souln JHOATIes BigLe PE-101/ COIL B DETAIL
OV 20, - ETI— C
LE."jH vi(V) - ot TP :ﬂr_@m.- 10,303 5280, NNSTAL A8 1O 19 {o v (S L
o : PGECTEN  |SEAE A% NOTED i
= T 3 [z "30FS | LH2001-A0-000 |




‘E - = i
1 = % 5 -2
00 Y 1]
O O I
Frd L 2 |
It §
- 418"
" m‘ [ ]
B Ex &
g2 I 2 HER

M_ILW
: TRAY 102

ORIGINAL

WAPINDUSTRIES 1D ogbe v = rer]
ISSUED 6 472500 ANSI RT. {B PASS) PR HEAT oL deuﬁﬂ
FOR 4"AG)0 ANSI RT.J (8 PASS) RE-HEAT COL

FOR 62 OD x 247
CONSTRUCTION AV A BT N HEATER
T - T _oicomm
>t NON. 21, P.O. BOY 6280, NNIEFAIL AB TG 159 | S |™ B l:m__ﬁ

b [ALYZVW| EB SSUED FOR CONSTRUCTION - = PH: (403) 227-4100 FAX: [403) 2274102 [P  wmavwed (™) 77 708k |




| 108 78"
4 28 GO

1 -1
fa —
e - - —
é 4 S S — e ———
e ; - = = D
I s
%, C

ASBUILT oo

Lﬂ-jﬂ.ﬁ. '|L'I

NP INELETRES B ogiey B
ISSUED 6 4°.2500 ANSI KT (B PASS) PRE-HEAT COIL -
FOR £°-1500 ANSI FITJ (4 PASS) RE-HEAT COIL
FOREZ 0D x 240°
CONST :?IGN RIVWVEE ke e
SOl m}? C.0UE DETARL
4780, INNGFAIL AB T4G 159 |
0 Jurvaimel s | A2 43, ISSUED FOR CONSTRUCTION + Fﬂii:lgxﬂ?—ﬂgum‘?"f'&]ﬂ?ﬂm o ey wd  [*(IL 7 7 004 uﬂfﬁgﬂ'ﬂ_
f = — — m [ =T SHITT. L8 Lo
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M W_— i




MTR’S
(Material Test
Reports)
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(MILL TEST CERTIFICATE

EMTLI08:0 1. BTN S00MET 1 |
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conforms with ASME
Sec I, Part A 2015 Edition

g L LEY

R e e ___mnr

MATERIAL BFECIFICATIONS

= DiMEME I DNAL S0 FiEATiok —

| FORDED CARBON STEEL FLAKGES

ASTH A-DS0LF2-18 CL 1ASME SA-D80 LFZ- 1851 I""..I'...-|

ABME B10.5-7]

CHA I8 12
| CETT hﬂ! EOMPDEITION h.
GUANTITY LFME .
| cooe e CESCRIPTION Ir M R : M B W TR [V ""! B EEH1
e 0200 |o3on (1380 [gois |oosd [8apo)|caooiosss)|odap ooeoicozl . |
1 300 WHFF 8TD 147 LFZ 0 PGE a2tp foaad [1500 |G0is |0008 [0990] 0 180 ) 00 OG0 | 0ody | 001 000 LTIl
) 500 WHELF 5100E5) 247 LF2 apcE a0 Joved (1580 (oot (o008 [0120f 01000040 | Q030 | Qoo |G | G ooa QA
| BOS WHET) X5 £ LFZ 6 PGE 0960 oRad | 1080 | 0024|0005 1096000190 00801 Q018 | 0004 | D00 | 0008 Galw
& B0 WGRT D 8188 4° LF3 1 RCE 060 o300 | 1080 |2024 (COOS (096001900 COBD 098 000s | 0001 | O.008 -MM-I
. 800 WHNF TS X8 37 LFZ 50 PGE om0 e ET 10 17 2001 i o
i 1550 VFRT ) XNSIEC) 4" LF2 vr’f’. 14 PCE mvm’?my‘ﬁmﬁa'ﬁmm ﬂ!ﬂﬂ-l‘z’%l,! :;. #iﬂ,&%"
7 2500 BLRTI 12°LF2 IPCE gac0 (o8 [1030 |Oodr [Q00e 01001 a o 1] ] |
ET IR EET !ﬁ“ FLA 1] impact Tesd | HEAT TREATMENTTZ}
Heak Ma,
(T (WP HE) ™ Terp 425 Pgberind
M, 4840 0.0 20 £ 0.0 MH_-_E Suppiu L]
G530 - - - 1 z
i YaliTTS 5250 ITEL o 15§ANE Edb 450 e MO P ROTOEL] WTH .
2| Yelnd 5120 00 MO | 8080 | TOA 4 M 8.0 | KOOSR mlluﬁlm?fima
3| oS B340 areo BB 1541142 oL &30 220 4.0 | WEI CHH ETEEL AMD ANMEE &
F [=eyFe L] 5518 ATAD 55 {5412 oL 30 B20 4.0 | W CHe ETEEL DOMPORNE WATH 2248 13 CAT N GR2a8 SOUR
5| saan 5180 |.~820 [~ 34 Lmsmnso | o713 1080 1420 1120 |WEI CHIH STEEL w&ﬂwmw
Bl ceozesn s230w] 3] ma] 1mnsg” T3 6.0 #4.0 1300 | WEI GHIM STEEL TEST SPECNEN BFE 18210
7| varmsr E2d.0 M0 no | =s | s &0 0 1150 (ROTORUK TEST SPECONEN ORIENTATION: TRANSVERSE
IMPACT TEST TEM®:
MK TO S RATIO 15 GAEATER THAN 2.0°
"1: T4 = Tecmis Genegih, ¥ 5 1w Strengm, BL n, PR =Hadosies ol Aea
T NeMormalzod, AsAnnealed CrCuenched, T=Tempeed, 5 T=Sclticn Treated, 5 AeSress Rt
A Cudir Cooied, P CaFuranes Caoled, ¥ Colwaisr Cooted, O CeOd Goghel,
=% G E Vhstw T+ (Mn )& (0= Mo eV S S [Ne Bul i1l
Ew:;ﬂMHMMMHWIHImMHMWN
wath paife foe
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1
ESSAR \ ESSAR STEEL ALGOMA INC.,105 West Street, Sault Ste. Marie,Ontario, Canada PEA TB4 _-E-—-———ﬂ——
ﬁ

STEEL ™ BAAD2 24502
SO Motam B Oe:  BOB4BSS GUOOHD 2015081 Snipmant Ko Dae: 1200003827 2015008723 | 1€ M, Datg & Tarm - ECA. 264708 FOMGI08T » 1117432 1
Geld 1o Custorer Mass 50 Addrass Ship o Cutipeer Npme and AdOress | Cupicerssr B0 MO At WAEIGLTERT 1 1
ALETRTA INDUSTRIAL METALS, ALBERTA iNOUSTRIAL METALS, BOL NOL 1200003AZ2

Cusinmer Specification | A §TE
Eﬁﬂﬁﬂ.ﬂhﬂﬁiﬂr&&nﬂﬂ!.ﬂ_ﬂ.&m [

TaTH STREET 4821 THTH STREET 4831

RED DEER Abern, Cansia RED DEER Atwe13.Canada

Tap s T4P 1NS
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Grain F ed

LRFAE
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CONFORMS WITH ASME KASHIF REHMAN
SEC.IIl PART A 2015 EDITION MANADER METALLURGICAL SERVICES
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SIDERCA S.ALC,

Or laige A, Simini 250
(B280ANHA) Campana
Duenos Aires, Argentina

{54) 3489 433100 tel,

{BS EN 10204 3.1: 200¢ - 150 10474 3.18: 1981} {54) 34R3 432405 [ax
Cliente / Custonter Expadientes Manufacturing Order Nimero / Number Fecha / Date Pag./RPage
COMCQO PIPE & SUPPLY CO. GITRE4.08 5559586 2410512014 it 7
Producio / Product Orden de Compral Purthase Order ftem | Referencia del Clienie / Customer Relerenice
CARBON STEEL FOR LOW TEMPERATURE SERVIGE E1<1847T y REY.1, 2 ¥ 3 20010
Norma / Standard Grada / Grade Extrernos / Ends
ASTRWUASME ASAIII+CHA 2245107 CATH SSPSPO03T4M+NACE MRE1 7S04 03+PRO LE-006 1761358 CAT I} §§ BEVELLED AT 30 DEG. ASTM
Dirmensiones / Dimensions Scheduwle | Peso Nominal / Wominal Weight Langitud / Lengih Supsarficiz / Surface Cantidades / Quaniilies
14,30 % 1349 mm 160 33.54 KGMT MF 11800 mm INT BARE /EXT VARNISHED V2Pz 842,66 m 28243 Kg
4142 x 0.8M Inches 2251 LBIFT 72 Pus 2T64.63 Ft 62265 Lb
M da Toemp Alargamlento Red. Dureza ! Hardness
Colada [Ensayo Candlglan de ta probata de Gimenslones | Seccidn Fluencta f Yleld Strangth Rotura/llT.5 Redaclén Elongation de Tipo { type: BHN
Ens. FiR area
Offsat Methad EUL Methad Lo
Specimen condltion Test Size Area Req. W, EUL | Req. | ¥. | Req. | Req. | V. | Rea. ] ¥SWTS | 2* |Req.| V. Area Req. Req,
Heat [Testd? Temp tin obL. tin | ebt | tax | o | obt, | Max®|- - Hallg A Min | abt Red. iz V. Obt. Max
2ona [Estads] Ext e Tipa 0.2% ‘Req.
Zane PIT  |Type|OQd]| *C ki) M2 Mpa Yo Wpa Mpa Ay | K
44830 | 795171 | cr8 | PRO ST | L |TamT | 2404 ¥ 13a7| a3a 05 | 3:s | ousl o | 455 |4ora Va5 | 350 | 400
4830 | 795173 | €8 | PRO ST | L |TART | 2400 2 12.81] Zada 05 | 355 | 4038 i/ | 55 |d0n7|yB25 LY v
4830 | 79176 OB | PRO ST | L |TART | 2488 % 1389| aaaps @5 | %9 | 40a7] S 455 | spasivBes 350 [ 587
49830 | 7851801 CIB | ARO ST | L | TART | 2982 1200 | 32600 os | a0 |3937| 9L as0 | 404
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N= Nomiatizadal Nermislized ) L ¥ RdU.= Recalque T Upset T= Transverss
DIST = - Dislansionada { Sross Reflef . . -i PFA = ‘Plromidic / Average PIT = Tubo! Pipe.
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INSPECTION CERTIFICATE

{BS5 EN 10204 3.1: 2004 - 150 10474 3.18: 1991)

SIDERCA S ALC.

Or Jurpe A, Simini 250
112304 HA Campana
Buenos Alres, Argenting

{54) 3489 433100 tel,
(54} 3468 437405 lax

1-795180 )3

4 M.z -

o
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e

—t

)

[9:¢]
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]

=
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o]

£

Chiente / Gustomer Expedientes Manufactudng Oider Momero £ Mumber Fecita / Dale Pég./Page ﬂ
COMCO FIPE & SUPPLY CO. 57864,08 595956 24105/2011 217 O
Producto / Fraduret Orden de Compre/ Purchase Order Item Referencia del Cliente / Customer Reference *
CARBON STEEL FOR LOW TEMPERATURE SERVIGE E1-1847 y REV, 1y 3 ]G] mu;
o

Morrna / Standard Gradto / Grave Exlremuns / Endy ...W
ASTWMASME A/SHIII+CEA 2245.5-07 CATH 58PSPR03T4H +NACE MRI176/0103+IPRC LP-00G /6358 CAT Il 85 BEVELLED AT 30 DEG, ASTM s
Dimensianes f Dimensions Schedufe | Pesa Naminal / Morminal Weight Langitud / Length Suparficle / Surface Canlidadas / Quantities w
11420 x 1342 mm 160 33.54 KGMT MF 11800t mm INT BARE fEXT YARNISHED 72Pz 842,86 m 28241 Kg mw
412 x 0531 inches 22.51 LBIFT 72Pes 276483 Ft B2EBS L 3%
ENSAYOS QUIMICOS / CHEMICAL ANALYSES N

Yol %% %] %% Rl % %% R %% %% BB %A %] %]l B %% % K Ve kS % i3 Yo %

clst]mjcriMe| W |CdIP | & | W | ¥ A& [Sn]Cul As{Nb|Ti |Phlsb|Colar| Bi|Ga|B| N| O |Mag[H! Cel |cez]| Pom |Sumi| Sumz2)Suma3| R |R2 |R2 o

X100 1000 £19008 * 00 % 1000 W

Colada | Hoat| Max | 26 B0 | 135 26| 26 |1000{ 110 1101] 140 10 40 =
Heat Min 1g | 40 . —
Ensaya J Prod| Max | 26| 50| 135 25| 25 [1G00] 110 Hoj110 10 - 48 qUU
Test Min 10 20 E @
44820 Hest s# 2sthes | a| o Wt 2o | 4| 23] alss| zpe|a s v | 7 lael 2| e 2| 4 3 . o_a

{ 795171} Prod sWaayiwspal 4| a St 22 (21 23 a0 ape| 2| z| 4| v |a]| 2@{w| 2| 42 Y B mu
{ 793173} Proy gV asbwspal a| o By 19 22| af 22| s sy afla]| 3 || v | v |2 2|w0]2]a 3 w
{ 795176} Prod oy ravs¥al al o w1 2|2 a|s| a3 |s| s)7|ef2|e2]2]as 4 a
Prod spavosta| 4| .0 94 2.2 a|sb aflwo|afala] 7o a|.e]|.2] 3 w

HOTAS I HOTES:  H = Analisks de colada | Heal-Analysls. . P = Andlisis da producto LRrodUe) Anidlysls

n -0 R Ralie

* = PPM/ Partper million

' G.e = Garbono Equivalenterfaqulvalenl Carbg

CEQ T = CHF((MNBIHSI24){CURSIHNIZDIHCR MO HVNBNSH(5'B)) | X .“_ CEQ2= - |7 fpem=i o
[5um 1= . R o {sumas] | [suma= R
[Ri= . - 1. - [Rz=. | . -
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SIDERCA S.ALC,
Or Jarge &, Sitinl 250

Tenaris _ INSPECTION CERTIFICATE b e

(S4) 3480 433100 tof,

i

I

(BS EN 10204 3.1: 2004 - IS0 10474 3.1B: 1991) (54) 3489 433405 fax
Cignie / Customer Expediente/ Manufacturing Order fimem / Mumber Fecha / Date PagPage
COMCC PIFE & SUPPLY CO. 576884.08 595956 24/05/2014 317
Producio / Produst Orden de Comora/ Purchase Order ftem | Referenciz del Cllenle / Custormer Relergnce
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 y REV, 2y 3 Lkl
Norma / Slandard Grada / Grade Exirernos / Ends
ASTWASME AISAIICSA Z245.1-07 CATI SSPSPO0374/1 +NACE MRO175/0103+)PRO LP-10G 1/6/359 CGAT I 58 BEVELLED AT 30 DEG, ASTM
Dimensfones / Dimensions Sehedule | Peso Mominal / Morminal Weight Longifud / Langith Superficie / Surface Canlidades / Quanifties
114.30 x  13.49 mm i6d 33.54 KGMT TAF 11800 mim INT BARE /EXT VARNISHED T2Pz 84266 m 28243 Kg
4 142 x  0.53 Inches 22.54 LBIFT T2Fes 2784.63 Ft 62265 Lb
Candlcian de la prabeta { Specimen condltion — Energia Absarblda { Absorbed Energy. area duetll / Shear Area (%) Expansidn LateraliLateral Exp. (M)
Colada) Ensayo Zona Ketodo | Entalla Dimensionzs | Orlent Temper. Unidad Req. Y.QbtiQbtained Values Req. Y.ObyGbtatned Valuas Rog. V.ObtiObtalned Values
Heat Test Zong Mathod Hoteh Slze “c Unit Min | PrA LEE Win| P& | Win | PIA | Sampla M7 | Min | PIA | Minj PiA Sample N* Min | PfA
mm Criont. | Rog, | TIE 1 2 3 1 2 3 i 3 3
dag30 | 7esiTe cm CHAREY W 008 x 1400 T EH -5 Joutes 18| 27 | 3846 2770 3e10{3edq 374n| So0 |.500| 10007 1000 10061 100.0| 100.0
4580 | 7EEI [} CHARPY W 1009 x HLOD L -5 -5 Jdoulas 14| ie ] 3oro 4us0 3esc |nesd 3e27 D

DA T
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== SIDEACA 5.4,
EETIn R ] Dr Jarge A, Siminl 250
= m @m@ m mnm m {B2B0AMHA} Campana
_ INSPECTION CERTIFICATE
(BS EN 10204 3.1: 2004 - 150 10474 3.18: 1991) G o
Cliente / Customer Expedientel Manufaelurng Order NMernera 7 Mumber Facha / Dale Pag./Page
COMGD PIPE & SUPPLY CO. 5(7804.08 585558 24/05/2011 417
Progueto / Praduct Orden de Compra/ Purchase Order Hem | Refarancia def Clfenfe / Cuslomer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E1-1847 y REV., 2y 3 00040
Narma / Sfandard Grado / Grade Extremos / Ends
ASTMYASME A/SA333+CSA Z245.1-07 CATI SSPSPO0ITAM+NACE MRO175/0103HPRO LP-008 1161359 GAT H 55 BEVELLED AT 30 DEG, ASTW
Cimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Length Superficia Externa / External Surface Canlidades / Quantilies
1430 x  13.43 mm 33.5¢ KGAAT MF 11800 mim INT BARE /BXT VARNISHED 72 Pz 842,66 m 28243 Kg
4 142 % 083 Inches 22.51 LBIFT 12 Pes 3764.63 Ft 62265 Lb
Individuales Promedios Tipo de dureza
Valores Requeridos / Indhviduals Avarage Hardness type ENSAYO DE DUREZA/ HARDNESS TEST
Required Values max| #in | var |Waxi min | var | VICKERS Hv1D
248 i
Cuadranie |Coladal Heat 44830 Qbtenidos/ Gbtained Cuadrants |Coladaf Heat - Ghbtentdos/ QObtained
Ensayol Test 755171 Walor Indivldual! Indlv|deal Yalue Ensayol Test Valar Individualf individual ¥ajue
Quadrant  |Tubof Pipe 5 1 Z 3 4 | Max| Min | P4 !Var Quadrant | Tubof Pipe 1 2 3 4 | Max | Min | P/A |Var
Extrarmno / End EfB Extreme ! End 0/B
I Dlametro Ext.! External Olam. 176 |- 174 175 [ 176.00 1740 1748 Dlamatre Ext. mﬁesm_ Diam, 183 | 180 | 175 { ige. | 483.0|169.0) 176.8{-
Controf Migvwall . 157 | 139 ) 156 | 150.0) 156.0{ 157.5| 23:5 | Cantrof Mid-w ; 154 | 154 | 159 [ 186 {-i590 [1540]-155.8] 32,5} .
| Damotre 10t internal Diam.” 152 | 81 152 [ 1520y 150.0) 4543 - | Diamatro InLt _3.0_5_.95...._ 142 | 148 | 145} 142 1480|1420 1443]. 7
Cuarante. [Colada/ Heat .|~ 44830 Obtenidos/ Dbtained sdrante. - | Colads/ Heat . | *. 44830 . Obignkdosf Obtalned
. Ensayol Test - 795176 Vaior lndlviduall (ndividual Value o . |Ensayei Test |- t9s{an; Individuzli indlvidual Value
“Quadrant  |Tubol Pipe 45 1 2 3| . 4. [ Max| Min | PA |Var - | Quadrant | Tubof Plpe - 1 Max |Min [ P4 | var
Extremno / End E/8 - ExtremoiBnd| - . Q¢B S K
" |Blametra Ext/ Extarnal Digm. - 168 162 | 166 165 | 166.3- 162.0| 164.5 - —H_ Diameateo Ext! External Dlam,. 159 A61 | 161.0 | S195.0]
Cenbrof Mid-wall 148 | 465 - | 155 | 952 | 155009480 1525|152 : Centrof Mid-wall . -~ ¢ 156 21517 156.0 {151,0]154.0]
Dlametra IntJ Inlernal. Diam. 14% | 448 | 149 |-.446 14201460 1463 | Diametra |ntf Internal Blam. 143 143 |-1437| Jgv -] 1420 ] 144.0] 1425}

ual " -Val. = Valor/ valug' .

Min=

- Minimor Minimurm _,__._mx

ElB= m_m:o wwmn._._m nui_mnuoamqnm ion / Cuerpo - Body
£/ U = Siencil starling - Comienzg marcacion / Recaique-Upset -

Ef VU = Vanishing upset - Desvanec

nlenta um _.mnm_g:u {.Cuerpo - m_c%

me__,:o___ Maximum BiA = _u_d_dmn_a___ .p,_.mqwmm
oig= ‘Qpposite extreme lo E-Extramo opuesto af B/ -Cus po - mcn__..q

O/ U= Opposite exiremns to E-Extramo opuesto al-Ef mmnm_ncm Upsat

ng _.__ummﬁ - Oegvanecimiento de :mnm_.“Emhﬂ mmnm_n_:m Upset

o <c ,___m:

Var. =

Variacion/ Vari

N3 GI1IA3d 1HA OSPIN Z-65E YSHO-EEEVSIY STWS 091 HOS ('O wwig vLL) v 3did 19520 Meg 9 A ZSES 091 ¥ d 1#1Bd
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Tenaris

{BS EM 10204 3.1

INSPECTION CERTIFICATE

12004 - 1SO 10474 3.18; 1991)

SIDERCA §.
Dr Jome A,
{82804 MHA) QBE_.E
Buenos Altes, Argenting

(54} 3489 433190 1l
(54) 3489 433405 lax

Cliente / Customer Expediented Manulacludng Ordar Niimero / Numbar Fecira / Dale Pig./Page
COMCO PIPE 8 SUPPLY GO, 5{7884.08 595956 24f05/2041 5 ! 7
Froductn / Product Orden de Compra/ Furchase Order flerm | Referencia del Clienle / Custarmer Reference
CARBON STEEL FOR LOW TEMPERATURE SERVICE E{-1847 y REV.1, 2y 3 20010
Norma / Standard Grado / Grade Exiremo S Ends
ASTHWYASIME ASA333+CSEA £2245.1-07 CATH SSPSPOADITAM +HNAGE MR 78/0103+PRO LP-006 1161369 CAT I 55 BEVELLED AT 30 DEG. ASTM
Dimensionzs / Dimensions Schedule | Peso Nominal / Nominal Weight Longilud 7 Length Sugerficie / Surface Canfidades / Quantilies
11430 »  134% mm 150 33.54 KGMWMT FF 11800 mm INT BARE /EXT VARNISHED 72 Pz 842,66 m 26243 Kg
i 142 x  0.531 inches 22,51 LBIFT 72 Pes 2764.83 Ft 62265 L

& = Monograma / Monogram SIDERCA
MILYY = Mes | Afio Month / Year

HMMNN = Mimera de tubo § Mbr of pipe
YT = Afef Trimesire Year [ Quarter

Marcas { Marking
LLEL = Longilud / length

PPP = Peso  Weight @ = Menograma / Monogram AP

HNXAXXX = Colada / Heat

Prueba Midrdufica / Hydrostalic Test

Fresion / Prassure Tiempa / Tine Resultado / Resuils
Uinidad 7 Unit Valor / Valug Segundus / Seconds Batisfactoric 7 Salisfaclory
Pal 3000 500

Estarcide (Tubo) f Stenclliing (Pipe}

TENARIS 5D MM.YY ASTM/ASME A/SA 333 114,3 13,48 33,53 4 SCH1IG0 1/6/359 CATI 55 HQ QT W45C LT-45C SEAMLESS 207KPAX100 _..._Dm Om) Nm»m i- n_w ?_____po IN ARGENTINA HNXXXXX NMNNN LLLL

ﬂ>mx~0b0_oz BE ACERO: _“_.._ZU_O_OZ _uom >xOO _m_.mn.qm_oo ,.. OO..»DO GOMTINUG - }Ommo
CALMADO AL ALUMINIO,

..._Lo, PRACTICA DE AFING EN EL IDDZD OCDI}xb _znrc<m bm_ﬂbﬂ_ﬁ_z _ucm }IOOZ ¥ UKA-
INYECCHIN FINAL DE UMA VARILLA DE SILICIVRO DE CALCIO .n:pm__p Om._.mme UNA FORMA
GLOBULAR DE EVENTUALES MICROINCLUSIONES.

MATERIAL LIBRE DE CONTAMINACION DE MERCURIO.

PPPPP S
‘FABRICADO POR TENARIS SIDERCA’ "MANUFACTURED BY TENARIS SIDERCA®
- "PROCESO DE ACERACION . ..M.bﬁ_mxbmm PROGESS* L FE

: ..m._.mm_- _.,____b_n_zm _uxoommm E.A. _uh.
. _..._z_m m._mb_z vm_.pn._._om

_..om ?._nmo_zo_.cmaz SHAPE ooquo_.

M.Eb._._mw___p_. FREE FROM MERCURY 002.‘.}3_2}._‘_02

"FROCESD DE CpZ_ZbO_OZ.
'1_.pmm_o.»n_02 DE TUBG: LAMINADOG ENCALIENTE Y SIN an,_..r_xb,..

1. *ROLLING PROGESS"

.W.szcmbo.—cm_zm PROCESS : SEAMLESS IO._. _»D_.rm_u

‘CONTROLES"
'ODZ._._»O_t <_mc__p_- ¥ D_gmzm_oz_pr m}‘_._m_nxyn._.DEO

....oozamo_.m.
- | VISUAL AND DIMENSIONAL _zmvmn.:o?_ m»q_mm>oqom<_

.ODan.Dzmm DEL _,,_____p.qm_u.___p_.» S
-NO REPARADO POR: mDrUbD:ﬂb

.?a_p.qmm_b_. CONDITIONS®
NOT mm_u_.p_mmc BY WELDING.

-LA Dcmmm.p OC_...____ﬂ_.m CON LA Zbﬂm MR-01 ﬂm:mo 15156.-2

-I.u.xuzmmm ACCORDING TO NACE ?___n n_._ wm__,_wo 15156- m
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Tenaris INSPECTION CERTIFICATE S,

{99 ENM 10204 3.1: 2004 - 1SO 10474 3.1B: 1997) e e aoee
Cliente / Customer Expedienied Manufacluring Orler Mimero / Number Fecha / Dala PégPage
COMCO PIPE & SUPPLY GO 517804.08 595955 24/05/2011 6 {7
Producto / Product Orden de Compra’ Purchase Osr flem | Referencia del Clienle / Cuslomer Relerence
CARBON STEEL FOR L.OW TEMPERATURE SERVIGE E1-1847 y REV.1,2¥ 3 60010
Narma f Standard Grado / Gradg Exirerno / Ends
ASTWASME A/SAI33+CSA 2245,1.07 CATI SSPSPORATAM+HNACE MRO175/0104IPRQ LP-006 1161358 CAT H 38 BEVELLED AT 30 DEG, ASTM
Dimensiones / Dimensions Schedule | Pase Naminal / Nominal Weight Longitud / Lengif: Superficie / Surface Cantidades / Quanlilies
1430 x 43.4% mm 160 33.54 KGMT MF 11806 mm INT BARE /EXT VARNISHED 72 Pz 842.66 m 28243 Ky
412 x 0531 Inches 2281 LBIFT 72 Pcs  Z7T64.83 Ft 52265 Lb
-EL MATERIAL CUMFLE CON LOS REQUERIMIENTOS NAGE MR-0103, -MATERIAL COMFLIES WITH NACE MR 0103 .
NORMAS® *STANDARDS*
-EDIGION DE LA NORMA: ASTIM A 33310 -EDITION OF REGULATION: ASTI A 332-10
-EDICION DE LA NORMA: ASME SA 333/ 2007 -EDITION REGULATION: ASME SA 333¢ 2007
-EDICION DE LA NORMA: NAGE MR 01-75 - 180 15156-2 - 2003 -EDNTION OF REGULATION: Zb.nm MR 01- um - 180 .15166-2 : 2003
- EDICION DE LA NORMA: NACE MR-01-03 EDIGION 2007 -EDITION OF REGULATION: NACE zm . cm m
EDICION DE LA NORMA | CSAZ245: 2007 -EDITION OF REGULATION : C8AZ245 : m.a.S.. -

Cbservaciones f Remarks
NON DESTRUCTIVE TEST: SATISFACTORY,

_Zm_umo__oz METHODS: U.T. LONG.{EXT.) NOTCH 5 % :z.:_ O._.nI 10 m.u_ + TRANSY, (EXT./INT.) ZD._.O_._ _c _x. + MR _.Dzo n._m.}zm{ Amx._. ANT.} Oz _mZDm +W.M.P.). ON BEVELS, .
14T, mn_w_m rbg_zrq_DZm CONTROL: m__P.:m_ubO._.Om,_\

(o .mn_.ca._myzn. ﬁxz. 1023) OMEAGH mz_.u D .
| Tratamiento tammico (Tubid) Heat Irealrireni (Pipe}; Dcmznzmo .ch ._.mz.__vmmmu

Tioa/Type =~ Temperatura / Temp. - Rango /Range (*C) " . . "Duracion / Duration

QUENCHED - BSG°C -10 A L 42 ol

TEMPERED ; 665°C -5 +5 - 70 CLoomi

fiéfodo de m:mnmihmauo del tratamiento Wmmico _.szo&xacmne_y Smam of héaf _Smmbﬂm:_. _uanmmm tPipest .. B WATER
Magnelisme remanenie/Residual Hmmnm____ma «Smx;_ C @pcmm } : B '

Profecteres ¥ End Frotéctors:
NOM LIFTABLE nrOmmu PLASTIC _umoaoqox _uom _"_Lr.: mmﬁmrmc Ivm mc _._mm gm._.h_.nmz._.mo

N3 4373436 140 25PN Z-65€ YSI/G-EEEVS/Y STNS 09t HOS ('O wwg p))) f adig 1989 Wed § 4 26ES 09 b d #ved
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= SIDERCA 5.ALL.
= % = B m,m_%%m,_ A m____n;s_ 250
EE——ri ) ; 4 ampana
ﬂx_. ﬁ@mﬁm@ _Zmnmoqx_oz ommlﬂ_m_0>:ﬁm Buenes Ajres, Argeniing
(85 EN 10204 3,1: 2004 - 1SO 10474 3,48: 1991) B3 dmaowt
Chiante / Cuslomer Expediente/ Manulacturing Grder MNomero / Mumber Fecha/ Dale Pag.fPage
COMCO PIPE & SUPPLY CO. 5{TE84.08 595956 241052011 747
Praduclo / Product Orden de Compra/ Purchase Order tem Refarancia def Clente / Custorner Reference

GARBON STEEL FOR LOW TEMPERATLURE SERVICE

Ei-f847 y REV., 2y 3

00010

torma / Standard Grado / Grade Exiramo / Ends

ASTMIASME A/SAJ33+CSA 2245.1-07 CATI SSPSPOOS7HI+NACE MRO175/0103+IPRO LE.00E /81369 CAT Il 58 BEVELLED AT 30 DEG, ASTM

Dimensiones / Dimensions Schedule | Peso Nominal / Nominal Weight Longitud / Lenglh Superficie / Surface Cantidades / Quantities
11430 x  13.4% mm 160 33,54 KGMT MF 11800 rom INT BARE /EXT YARNISHED 72 Pz B42.66 m 28243 Kg
4 12 x  0.531 inches 22,51 LBIFT 72 Pes 2754.83 Ft 62265 Lb
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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
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Text Box
Conforms with ASME Sec II
Part A , 2015 Edition
LR  June 15, 2016
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Shell/Stack/Bath/Pre
Heat (Shell Assembly)
Documentation



Issuing Authority: QA/QC Manager "\ Quality Contral
Q

Date of Issue: FEB 12, 2014 FORM-PRESSURE PIPING EXAMINATION

Rev Status: 10.1 pr CHECKLIST
INDUSTRIES LP Page 1 of 1

EXHIBIT 21.2 PRESSURE PIPING EXAMINATON CHECKLIST 41y -

1%

L1H
_ B
Drawing Mo / Revision No. =]
LH2001-D0-100
Pre-Heat Line for 2.0MM Lineheater Pkg.
WO¥09961-001-D = ]
[ FUMNCTION HOLD SIGHATURE OR INITIAL & DATE
QC INSPECTOR OWNER'S INSPECTOR
1 | DRAWINGS: ABSA registration over 0.5 Cu. M Approved M
oy Crwner, Approved far Construction (signed & dated) A
Owner's Inspector Notified, A
3 | Registered Welding Procedures Specifications, Q.C
ddanual and Forms avallable at sive, Job File started, ﬁ* Hﬂv E 3 z,m
4 Welders gualified for WPS's and have valid Performance H
cards. Welders Log completed. WPS reviewed with > _ﬁ“ ova3 iﬂfﬁ
Welders
5 | Material Checked against P.O., Drawings, and
Specifications. Identification confirmed, Color Coding o
applied. ’(}4 Sanjo/ s
B Sample of each Welder's work examined, induding root
spacing. alignment, cleaning, [oint preparation, preheat .pr.. {V#
and electrode control.

F) Non-destructive Examination completed. Reports and 3
radiographs reviewed, signed by Level Il or |1, Radicgraph e S
I.D. detailed on drawings. Gl I f/ﬁ?‘-

8 | visual Examination of all completed welds, Welder's 1D,
Stamped and recorded on drawings. jm-fuf {3

% | Heat Treatment verified and recorded on drawings.
wa At

10 | Each system checked agalnst specifications and drawings

Ry e JAAN 12 201

11 | Al deficencies recorded and signed off by Q.C.| and d
Cwner's Inspector befare test, Pressure test examination 44 JAN 12 zﬂd
guide completed.

12 Eﬂr;;tmmed.ﬁaugemﬁbmimveﬂﬂed.aﬂm o )é JAN 12 701 7 o / n/ir -

13 | Systemns checked after Test. Deficiencies recorded and i
chre Oh AN 12 701}
14 | Construction Data Reports (AB-83) prepared and signed i
by 0.C.1and Owner’s Inspector. L“"
15 | Declaration form (AB-28) submitted to ABSA j.m
16 | As bullt drawings accepted by Owner il b
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| Issuing Authority: QA/QC Manager

l_ﬂih! of Issue: June B, 2015

Quality Control .

Q

rmumhm Expantion Tank T‘%I Sheet

RevStatus:10 INDUSTRIES LP Page 10f 1
Bath & Expansion Tank Travel | "PROVEPEY-| 2 7/
Sheet AT L “hol 21 0
WO # 09961-001-D DESCRIPTION: gath & Expansion T ank for 2.0MM Lineheater Pkg.
DRAWING #| 42001-D0-100
men, | How [SELTEE]  DNE_T XET T oxm
Wark Instructions/Drawings Issusd .f U ;ﬁir = 2/17 NOV 23 2
Work Instructions/Drawings Reviewad - - ‘ﬂ_kf"-f"—* ‘ o3/ %/ 1%
Material & Parts Released - vy G4 |
Welding Parsonnel Assigned il v M w0 | "H !J’_
BATH:
Long Seam Orentation - ‘iiza.- BLTS aﬂ o8 /o1 F
Flange: Fit-Up & 2 Hole » e ' 55& v AliZ
Pre-Cut Layout v “;;::;; " @\ 5 ot/ 11
Fit-Up Check e : i:’:ruf T er’i'—?—
Pedestal Cross Square - ke [T
Dimensional & Visual Inspection - - S &_m
EXPANSION TANK: =
Layout / Indexing Chack - gl 3 Sora i qﬁ e 1%
Fit-Up Check 4 A " G el /i F
Dimensional & Visual Inspection - - g P T @ | ’mﬁ
FINAL:
Expansion Tank To Bath Fit-Up 7 L G 3 |,
installation of All Weided Componants - bu s Had {L.u,r = 17
Final Dirmension & Visual Inspection - - b slats E;b...] r‘S:,_ U‘?’E
T "ER” b bawn
Freumnatic Test o e ' :
ACCEPTED BY CUSTOMER: DA‘T@_ at3 111 ngh Mt/

Vedog'fles\pubikcQuality Conthd Dosuments\Foms\Ouakty ControfBath & Expansion Tank Travel Sheet docs




Issuing Authority: Q&/QC Manager

Date of Issue: June 8, 2015

Rev Statws: 1.0
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FORM-Fire Tube & Stack Travel Sheet

Pagelofl

Fire Tube & Stack Travel Sheet

APPROVED BY:

Z

DATE:

#

-~

WOV 7 1 0%

WO # 09961-001-D

DESCRIPTION: Firetube & Stack for 2.0MM Lineheater Pkg.

DRAWING # | 4| H2001-D0-300 Rev 0

EMPLOYEE

DATE

REQ | HOLD | "wman | comeiete | mmar | DATE

Waork Instructions/Drawings Issued o & 1T : I3 [NOV 2 3 2016
Work instructions/Drawings Reviewed e o Bl 109 “

Matarial & Parts Releasad o v BN 9 =

Welding Persannel Assigned WO I TR L O

STACK:

Pre-cut Layout Check o B Yo 2T @L ool 13
Layout/Fit-Up/Flange v’ = o2/ 1] 59'1‘ oz/ol /1%
Installation of All Welded Components v =l o2l I7 _B{}. 03] |7
Final Dimensional & Visual Inspection Py R <. 2/ B 5 e3n
FIRE TUBE:

Pre-Cut Layout Check — 14 > (L

Intemal Weld Check L 11 Paa 1/ Bl
Layout/Fit-Up/Flange v (8 |Balond) B S lﬂ?ﬂ
Tube Sheet Fit-Up Check - 5 Nan 1;;;.';” :
Installation of All Welded Companents S 14 Tauadi /7184 B |7
Final Dimensional & Visual Inspection o 9 o [1/17] B rSe W17
Pneurmatic Test ~ - @7 19, ,
jﬂ@jﬁt_ﬂam o will,_crmea ] 7K ﬁ:ﬁ J 1;51?
| ACCEPTED BY CUSTOMER: DATE:

Vidogifles\publiciOuality Control Documents'Fomms\Cuality ControhFire Tube & Stack Trawel Shoet docs



= lssumg il.]thdrlt?: QA/OC Manager

| Date of Issue: Jan 29 2015
| Rev Status: 10.0
|
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. &, | Document Template 2013 E
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FORM-Hydrostatic test affidavit

Page 1of1l

EXHIBIT 16.2 HYDROSTATIC TEST AFFIDAVIT

oE 0FaE1-001-0

Cuttamer: Baytes Enpory Corp,

Project: 3:0mim ling heater welded preheat ling

Prajectd

Test Pressure: _ 3160 FR

Hold Time: 15 minutes

"~ Code Requirements: ASME B31.3 NFS 2014 edition

All Personned Advised of Test [ All Signs & Flapging Posted OF

Frioe b Flbng - FABnEHases IEEMtW Tast w
iriifials: Siapireisd: r Tester: 4

Product Description:

Teit Caamination Guide Compiated
Darter L0007

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

50% Test Pressure Leak/Systems Check Completed -

1. 50% = 1080 P3

Test Temperabure: '

Equipment Drained & Flushed ta Prevent Freetng: ves: [ ne: ]

*Loe WP Procodure for Draining Water from Hydro Tested Vessel Package®

Hart Thme: Finish Time:
] ijFm ]. 50 Inﬂ-.ra

Test Gauge [demification ¥ Pressune Range Callbration Date
NWPG- 5000 = | 5 0-5000 Pl ‘iw-gfg%?
NWPG- 5000 — | 0-5000 PSI g {
MWPG- PS5l
NWPG- psl
WWPG- PS5l

Date: 13/01/2017

Date; 12/01/2017

| Date: 12/01/2017

Udogifiles'SOB ORDERSWWR STOCK WIFLine haaters\IF061 2.0MM BTU LH - SOLD TO BAYTENGE FletdC - FINAL DATA
PACKARFYGIR D01 -MMOFWISR 1001 18 ke P doee



|ssuing Authonty: QA/QC Manager Y Quality Control
&\
Date of lssue: Feb 18, 2015 o) “FORM- Preumatc Tost ARGV
Feov Stalus: 1.0
INDUSTRIES LP Pagelofl
PNEUMATIC TEST AFFIDAVIT

Customer: Baytex Energy wo# 09951-001-D

Project: Shell Assembly Projectd 2 Omm Lineheater

Test Pressure:; 24 oz Hold Time: [

Code Requirements: CSA W47,1 and W59, API 12F Date: Jan 12, 2017

Product Description;

Tank Serial # pwae LH2001-D0-100 REve 0
e Ab Lepxs (O
#1.410 Welded and Bolted Connections
Repairg
Ground ko sound mietal by Repair preparation, QC witness by
Reweld using E7018. OC: Repalred by
| Procedure approved by O Coempleted repair checked by QC:
Additional Comments
PSV Used: ____ Range: Calibration Due:
0T -48 P - s FEA 15 17

Test# | Test By ac Date Test Gauge ID. Range | Calibration Due: |
X mﬁv JL- IAN T3 7017 | nwes. A 05l | L33 7 Fem 277
Tost{s) App 1 Brian Wameor, Dxako: Jan 12, 2017

Vdeglilesipubbclluality Ciontrol DocurmenisiForma\Cualty ControfiPrsumalic Tes! Athdavil-Shell Astembly docs



lssuing Authority: QAIIC Manager ,\ ' Guaity Control
Date of lssue: Feb 18, 2015 g\."- FORM- Prieumabc Test Afidavil
Rev Status: 1.0
INDUSTRIES LP Pagelof1l
PMNEU MATIC TEST AFFIDAVIT
Customer: Baytex Energy WO# 09961-001-D
Project: Fire Tube Project#
Test Pressure: 24 o Hold Time: AS REQGUIRED
Code Requirements: C5A WA47.1 and W53 Date: Jan 12, 2017
Product Description:
Tank Serial & DWGEE LH2001-D0-300 REVE O
/s .
Test- o] ,-!:E?J K5 @
#1.All Welded Connections
- §
Ground 1o sound rmetal by: Repair pregaration. OC witness by:
Re-weld using ET018. QC: Repaired by:
Procedure approved by OC: Comgpleted repair checked by QC:
Additional Comments
PSV Used: Range: Calibration Due:
75493 399 28 % FEA L5 T
Test #f | Test By: T Date Test Gauge ID. Range Calibration Due:
1 éf‘ LIAN (el S NWPE- |/ 06 426 | O3P8 0. 23 /T 1030347
Test(s) ngpﬁm-md By: Brian Wever Date: Jan 12, 2017

/4@-«; Loonts O1/12/2017

CJ# glﬂpg?&

Wdogfiles\pubiciCunity Contrl Documents\Forms\Chality ContrehPraumabic Tesl AMda.Fie Tubo.docx




| Issuing Authority: QA/QC Manager - | Quality Control
I 1 L I — - - — - - — - - !
Date of 1ssue: Feb 17 2015 - FORM-M.OLE Requlrements |
| Rev3tatus: 10.1 ‘ Page 1ofl
| INDUSTRIES LP | |
N.D.E Requirements # '
Client: Baylex Energy 108 1-001-D
Project: 2.0mm lineheater preheat line Date: M
Welded Piping: O Pressure Vessel: [J Tank: [ Coil: O Threaded Piping: O Other: []
(| X-Ray 0O 1o00% [E cientspecification Lemmmin ) C5A W53 CL.11 (static)
= Gamma Ray O e O ASMER3LI NS O s w58 CL12 (dynamic)
(W Uitrasanics O 2% 0[O asmes3rasic [LJASME Section Vil Div 2 Appendix & (MPT)
O vuquid Penetrant O] s ) ASME Section VIIl-Uw-11{a) [Classie Section VIl-UW-53 Appendix 12(UT)
O wagnetic Particie 00 ASME Section VIl-UW-11[a)5(kb)
H o1 SURFACE CONDITION:
O Black White [ Wet Florescent
[ Hardness, hax 200 BHN O  spot Dl as-Welded/ Bare Metal
Other (define) [ after PWHT
General Instructions: Coil/Vessel 5/N /‘?f; 'éé ? > 5 E ;
71 Material \&S
WelderID 8
Shell-T= "
Pipe-T=  1"SCH160 c S / e/l f
Total Welds 1x G5, G5-1. W T)” f /
Ploase use wie fype i3

Flease Nove lecations of ol indications on films an reports
Please include O.F.0-5.0.0 5.F.00n répons

Special Requirements: Shots

Buttweld Koy to be entified @ X-7

Gap Shots 1o be identified as G50

Threaded Shots ta be identified = XT-8

idantify on Emvelope part of package beiag skt ie, Coil, Piping, et

Flashes must contain: Cient, 048, Xray numiber, Welder's 1D Symbel, Dove. W& P, Veddel of Coll SNE, Code and Client Spec If applicable
Mark & indicaled repairs on the project with blue ribbon

NOTE:
Encana Spoc for Vessels is Zera Blangaed Indications in or aloagside the root pess in Cat, A, B and £ Welds
Encana Spic for Socket Weldi-scosptance Is minimem 1/16% gap
Shell Cennda Spac for facket Welds-scoeptance i minlmum 1/16° gap
HT Is a & Polrt Traverse
Pleade specy surface cordiian far AP

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

Wdog\Files' J0B QRDERSYMANE STOCK WIF\Lineheaters\ o961 Z0MM BTU LH - 5010 TO BAYTEXOC FileVOC - FINAL DATA PACKAGEDS961-0010-DYNDEVIS961-001-D
G411 dacx
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AT —— -EW

DATUW T

NOTES

!_ BILL OF MATERIAL
= iy .
I PART # DRAWING DESCRIPTION MATERIAL | SZE |oTY| WTR#
101 | SEESHEETA ZxiH PLATE ¥ LOKG JEE 1
1 | Ueoiis U-BOLT, 1 x 38" chwd NUTS FIG 197 WD BTEEL 1
20 : LH2001-D0-200_|BATH WELDMENT: £2° 00 x 107 LG x 14" THE |Gdo1440 BN

ORIGINAL

7. FABRICATE TO CSA W4T, 1 AND W58,

2 ALL DIMEMSIONS TO HAVE A TOLERANCE OF £1/8" UNLESS
OTHERWISE SPECIFIED.

3. DEBURR AND RADIUS ALL SHARP ECGES.

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

| DRAWING REVISIONS
COPFYRIGHT € 2012 NWP TS F iy LY HOT BE ROPRODUCED WATHIUT PERMESSION. THES DRAWIG MLET 56 RETURMED UPOH RECREST

DETAILB 5 ALL WELDS TO BE 1/4= CONTINOUS FILLET WELDS UNLESS
g . OTHERWISE NOTED.
CALE1:7
MV INDUSTRIES
ISSUED FOR ﬁ S
CONSTRUCTION 2.0 MMBTUMR
- NWA/P o v o
SHMELT
m;.mu.él_-ﬂ'-"ﬂ# —~HOUSTRIES HEAT PRE-HEAT & SUPPORT LOCATIONS
0 AUNE DS ER ; I55UED FOR CONSTRUCTION {,..099 l-oeA-2 | o 280, IMMIEFAIL, AR T4G 159 _u._“'____ﬁml_“ i -
A |mayaone| cr ISSUED FORAPPROVAL | L x ;ﬁﬁfﬁ?.um FAX: [403) 227-4102 [ wavaona  |DVE)] (1]
T X S — — - = - PROGECTON  [SCME  peperep |SET Al
REV.| oate | v PP DESCRETION ': S @ =] EeT 10F 2 LH2001-D0-100 0

.__‘l_—-_ - - —




BILL OF MATERIAL
MTEM PART # | DRAWING # DESCRIPTION MATERIAL SZE |QTY| WTRS
101 ELBIWOOTXA ELBOW 50 DEG T M 5W ) BA 1SN LT
Wz | Petmc | [PPETECNIN ; 1088 1 E il =
] PPTIBICL PPEV SCHIBIPERNPT 1 EA 1AL GRE 5L L

ORIGINAL

ﬁEﬁIHEHEIﬂHE SHALL HAVE A TOLERANCE OF -1/8° UNLESS

OTHERWISE SPECIFIED.
2.CUT LENGTHS FOR PIPE ARE FOR REFERENCE ONLY.

WELD DETANL £35

e
* 114" AN, —-IL-—

WS HWP-

DESIGN DATA
N LINE NUMBER-] F&-1"ABICI0 W11 5 ¢ an
CLENT SPECINCATION:| i
: DESIGN & FABRICATE 10:| ANSI/ASME B31.3 NIFS 20 EDION
DESHH PRESIURE: | 1440 PSI
WA XIMLIA DESIGH TEMPERATURE: | 200°F
MINIMUM DESIGN TEMPERATURE: | -20°F
SERVICE:” HYDROCARBONS
HYDROSTATIC TEST PRESSURE: | 2140 PRI
RADIGGRAPHY: | 10% OF SW FOR GAFP
CITHER MDE: | NOME '
POST WELD HEAT TREATMENT: | NONE
CORROSION ALLOWANCE: | 1714
G.C. PROGRAM NO.: | AGP-1253
WELDING PROCEDURE REGETRATION MO.: | WP-1404.2

[ ]

SSUED FOR (NEHEATER PACKAGES
CONSTRUCTION i
- NWP g
I ane OV, 21, 201b SRR e P
0 |JUSEDLH4] EB - | ISSUED FOR CONSTRUCTION *in‘h 1-COV=0) | ro.80x 4280, INNSFAL, AB T4G 157 | &
A | WAY30DMM | CT ISSUED FOR APPROVAL PH: [403] 227=-4100 FAN: Hﬂ 227-4102 |™M™ ey N4
[ I v TS FRGECTON. | BRME NOTED |*%ET WG
Rev.) DATE | By ot | ape BESCRPTION i " 3 @'E} Eﬂ,‘;’fﬂﬂ‘l I0F 2 LH2001-D0-100 0
COPYRIGHT © 2012 KW THE DRMING & uwmmﬁ_ YT B W1 ;



BILL OF MATERIAL
- i i : | me|  PARTE  [DRAWINGH| DESCRIFTION wareus | sze v wims
w : P "W : p— ¥ | SEESHEETY (PLATE: 3% THE 77 O.0. x &2 18° LD AdW | 2 )
Hg | HSS25N HEs Farcid concwniaow | B | 5
B W3 | LEHELLE0.2 'LH BATH BHELL 6 00« 10/ LG » 14 THI 0214 F
N B 04 | SEEGHEETE | TPLATE: 10" THR L& GAOZI-+W 2
’ ,: 308 | COFTHIWA T COUPLNGFULL 1" 34 THRD SA-10SN 3
' WOREF. ) I ioe | seE sheeTs SEE, EXPANSION TARK DETAR, : 1
0 800 | SEEBHEET 3 EEE SADOLE DETAL )
i
L] == | v *_
T - - &
7 3 7 ) f
{ 'l 1708
[ e _
§ kY i 5 ¥ & 5
l?-' = AR ] z g g
&
{ 18 REF, }

5 i L
L0 BEAM LOHG DEAM
COURSE 2 COURSE 1
i
A4 MAX INSIDE PROECTION
£ ol ITEM 8 304 ISOMETRIC
Ll ¥ 1
A Eﬁgﬁﬁm1m e
N
T ; OTESHICATE TO CSA WAT1 AND WSS, L
3. ALL DIMENSIONS TO HAVE A TOLERANCE OF 21/8° UNLE
i OTHERWISE SPECIFIED,
3. DEBUAR AMD RADIWS ALL SHARP EDGES.
4. WELD PRDCESS TO BE MCAW LUNLESS QTHERWISE NOTED.
WPDS-FC1-15, FC1-10.
5. ALL WELDS TO BE 1/4" CONTINUOUS FILLET WELDS
bl UNLESS OTHERWISE NOTED.
RIG 6. ALL BOLT HOLES TO STRADDLE COMMON CENTERLINE.
DETAIL B -1
SCALE1:8 SSUED FOR WWP INCUSTRIES
20 MMBTUMR LINEHEATER
e m A CONSIRUCT] £ 0032 55
. o "J i i SGED pr
& i e WOV &Y, 2O\ 1 e BATHDETALS
0 |umeosne E3 £ SS5UED FOR CONSTRUCTICH | e oA -0 | po.a0x 6280, INNGFAIL AB T4G 159 :t_ﬁ_“_mf%‘mﬁ%}]%mﬂ‘
A | MArond | oT é} | [SSUED FOR APPROVAL iy bl PH: [403] 227-£100 FAX: £03) 7274102 WE  wavid | U
[rev| oate | av: [cic|ape ) DESCRIPTION B e T — TE‘.*F# ‘m -i

—mmi?‘_'mﬁ_"m—‘_,—lﬁ!#m }: AL DIMENGIONS 8 WGHES &) =] [ s LH2001-D0-200
COPTRIGHT © 2012 NWP  THE DRARMG & o W 5|:‘im MO BE REPROOUCED WITRCUT PLRMESIN THES CRAMENG JRNED PO REGUEST t ;



5. ALL WELDS TO BE 1/4° CONTINUOUS FILLET WELDS
UNLESS OTHERWISE NOTED.

G ALL BOLT HOLES TO STRADDLE COMMOMN CENTERLINE.

7.ITEM 8 508 & 607 TO BE "SET ON® NOT SET THROUGH,
FILLET WELD QUTSIDE ONLY.

COFYRIGHT B 2002 NWP Th

e NON L A\ S

BILL OF MATERIAL e
mem|  eARTE  |DRAWNGE| BESCRIPTION MATERIAL SZE lTY| MIR#
= PRIONE 3 5CH 10 IW“E._ ; L :
e SEE SIEET 4 TE: 18" THE x 2 16" R0 T
| 0 GEE GHEET 4 PLATE: 14" THE x 22 12 |040.2140W 1 i
. 1M1 0.0 i PRDA PIPE 4" 5CH ETOMO 54-1068 oM |1 AT
56 |  COLDLEVELY | L COLD LEVEL INDICATOR 101 7l S
> g4 506 | COFTHOWA | COUPLING FULL 12" 38 THRD 1N Fl i)
e w BT _W_L____I,_—.___« COUPLING HALF 7 34 THRD ] 1
I { 3 1M 508 | THEFBASEA THIEF HATCH BASE ASSEMBLY: B 88°0.0. 1 § 14" DV | AL SAWISA-53-8-ERW
T |
+ e e - P P =
14" MAX '
1T MAX
i . b
iiaE (o)
HOTE?
=] =3
/ \ 1MW — B s
N R
0 f [ 1'
[ (i) woreT 25m | l - ,._t
:I T o 1018
Wi
NP INDUSTRIES
1. CATE TO CBA W4T 1 AND W53, ISSUED FOR [ MIMETLUR LMEHEATER
2. ALL DIMENSIONS TD HAVE A TOLERANCE OF +1/8° UNLESS " on
OTHERWISE SPECIFIED. FF CONSTRUCTION 62 ODx 2407 55
3. DEBURR AND RADIUS ALL SHARP EDGES. ok pr
2 WELD PROCESS TO BE MCAW UNLESS OTHERWISE NOTED. HORED:
WPDS-FC1-15, FC1-10. I L JRUSTRIES It EXPANSION TANK DETALS

- - 7
0 |JUKE D6 EB 1SBUED FOR CONSTRUCTION CAAk -0 P.C. BOK 4280, INNISFAIL, AB T4G 159 | U —‘%nrﬁ:mr
A | AT 2004 | T ) ISSUED FOR APPROVAL - { o PH: (4D3) Z27-4100 FAX: [403) 227-4102 ™%  wavam
3 . p E— Lo T SEAE  peuATED LT brs 1
e e bkl . Gl 1 20F4 LH2001-D0-200 0
DRAWEG REVISIONS ALL DIAENEIONS IN INCHES e

OF AP DRI S PG D AT W] BE REPSCDUCED WITHOUT PERVISSN Tk DRAWING
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BILL OF MATERIAL

mew|  pamra  |PRANING] DESCRIPTION MATERWAL | SEZE |ary| MTR#
601 | GEE SHEET4 [PLATE: UTHit x 28 17" [Ga0 2140w 1
4 | BEE SHEETA |PLATE: 1 THS 5 1" {2144 | 1
B3 | SEE BHEET 4 |PLATE: 187 TH .8 34" JETEETT |

/|

COPYRIGHT B 2012 MWP  THEE CRAWING IS PROPERTY (F WaP DS TRES
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Encana Spec for Threaded Piping- soceptance I4 7 threads engaged o K™ angaped
HT & a 5 Point Traverse
Paase specily surface condition for MFI
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ELAT VIEW OF ITEM # 101 _ SECTIONING BEAMS.
SCALE: 1315 7 WELDS PROCESS TO BE MCAW UNLESS OTHERWISE NOTED.
WPDS FC1-15 AND FC1-10,
B.MPI DN LIFT LUG WELDMENT,
NWF INCUSTRIES
ISSUED FOR @ LINEHEATER PACKAGES
2.0 MMETUMA
Ao BU 1 OPEN | NP canne o
P : ' BIGHED
™ Vg ' ? SKID BASE DETALS '
| h:&H I [S5- (3 i s o 3 2
0 (JULY 34| EBR IGEUED FOR B T4 159 :
S e T SEUED FOR APFROVAL +»e0996[-c01-C ;Hﬂlﬁxzﬁmﬂml?&] z27.4102 [9% warwna |00 3 THIR Bl
N T | e e ——— FECTON. | BSALE - . -
i B - O Ol 20F2 LH2001-C0-000 0
FJ—

‘\"w’\
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== | Taylor Valve
BiE 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



= o TION DT RT AR 16 2016
mm!mng ) I
ml -4 ¥ o-an = 1-866-660- KNG
MW AFE: | Date:  |01042016 [rob: [77414
Toenml [ JQuow  [JPreest  [vRepair DTEJ.UﬂI: Mew [ JReset [Deer  |LVR Updme
[Loe: | [Prantidres:  |INMISFAIL UsitiWessel:  |HE-BOILER
Seal: Intact Seyle Threaded | dnbet: WINFT Duther: FMFT ]
Seal ID: Boanel: Closed Inlet Size: |00 inches  |Outlet Skze: | 1.00 inches |
Make: E‘:!._"I-ur MamePlate: |OvigDupl.  |Cap: [Closed Inket Rating: Dhutlet Rating
CRN: GOLINGIC  |Service: Gas Orifice: Capatity: ONA Cold DilTSel |28 OZTN"2
Assel Moo PSW.28262 | Product: s Oiriliee Area: Code Simp: | Mon-Code Set Presa: 1R OZN"2
Diais Flaie: 4400003 Serial Moz 14048 Replacing:
| [Serial Moz | |
Tesid: Uniix: Motesl: Cuslomer Hequedd [Pretest By:  [Fuss Spescer
0 OLIN"Z Moles2:
Bench
| — [Upper BBR: | [Cower DBR: | | s By | Carsten Schm
Replaced: ™ Converted: N Inspected By | Wass Spencer
Henmet Mail: Sizing Hasls: Blasked Flow Inlet Condition:  [Clean
Bclbows Matl: Spring No: 05001615 Outlet Cond: | Chean

Woaork Feaiig

1 %l

107033 ; FOLY THERMAL TAG (FTT) CUPBOARD

1213772 ; DUPLECATE DATA TAG

69001

Req's Repiacing Repladed
08-12221910 - $400 SERIES QUAD RIN G9004ED W Repladed
Crring V216 Wi Repladed
m‘ [Converied From: | | Converted To: | | Assembled By:  |Ruoss Spencer |
- Sef Press: Q@MY | Geoge 10 Di5-1 Wacuuim Sl E ]
== —— R
- - Back Press: |0 |t Gauge 2r Al 08 A Leakage Viat: Teat Dane: Q127016
Medin: At Tempm &0 °F BLD *: [Vacwum Act: Eut-:ﬁ By:  |Russ Spencer
Method: [i3ench Corr Factar: || _ Sleas Lifi: - . Wirness:
Kiminer: Codd (il Set: |30 CUTN*2 Feaknge: 0 FPd Sel Presy Def: | lnstinl Audibie §- ; -
Re-Seal: At Press: | 2B CLAIMS2 |- - - . - =
m*a.g: Faintrd: Pallet: Sealed: Erd Prodec: Flex Gasket: | Inspecion Russ Spescer
. e Yes Ha Yies Y& i Skgn OHT: lim Hasmen
—_ i -
Pre-Test -
Comments:
Reset
Cosments: N _
Inspecticn data tag requines updating 1o reflect new medel pamber, VALVE RAMGE 1522 OF - 4 LBS
Comments:
Final Tiest -
Commenis:
Sigm CHT
Comments:

>§f@

Entered: Mondey Jan 04, 2016

Modifed: Wednesdmy Jan 13, 2006

Printed: Wednesduy, Jasuary 13,



*('ng':;

INSPECTI AND

jg MAR 16 2015

www. kingsenergy.com
1-Bb-G60- KING
TWE AFE: | Dater  JOLD42016 [lehr  [17a1a
Insiructions: [ (Rentl  [JQuoe  [IPretest [ Repaic Test Cly Mew | Reset [ 1BER || |VR Updue
L& [Loc: | Planfarea: | INNISFAIL UnitiWessel: | RE-BOILER
: Seal: [irtmer Aryle: [Tireaded Inlet: WINPT Durlel: FNIT |
Seal 11 EILRD Bomnet: |Clased Inlet Size: 10 anikes | Chutied Stzes 00 imches |
Make: Taylor MamePlate:  [DngTupd Cap: | Closed Inlet R.u-!: Cruitet Hating
CHN: 013162 Service: G Orifice: Capacity: NIA Cold DilTSet |28 OZIN"2
Assel D PEV-GG6G] | Produet: Gas Orifice Area: Code Stmp:  |Mon-Code | St Press I8 OBN2
Dats Plate:  [B4-410103 Serial No: I'.'S-'lJ-—:iEI'!iI' Replacing:
[V L e ] |
Tesil: Tesel: Testd: Uinltsz Molesl: Custoenet Enqunlli ilﬁulnt Ey: IRus: Speancer
Pressures:  |23.5 8.5 ] [ Miodesd:
[Media: Adr Meehod: Bsrich
m . [Vicignt: [ Upper BDR: | |Lower DBER: | | s By [Tem Hansen |
> Replased: [ Converied: M = Inzpected By: |l-lu:.|:5'p-u|.ﬂf
Sead Matl: 11633 Bonnet Mail: Sizing Baiks: Blocked Flow Inbei Comditian: IEI-H.H-
[Body Matl: Carbon Steel Lellows Math: Sgring Mo: 05-001615 Outlel Comd:  |Clean

(dal

' Aciual

1070352 : POLY THERMAL TAG (PTT) CUPBDARD

OB-FXX21910 : 8400 SERIES QUAD RIN  &3304ET Woan Reploped

1213772 - DUPLICATE DTA TAL 901 Req's Replacing Replooed

O ping W2 16 Wom Replaced

EI [Converted Froe: | [Comverted To: | [Assembled By:  [Fuss Spencer |
m : Set Press: |8 OZIN2 |Gauge bz |DG5-1 [Vacuwm Sei: I- -

= . Back Fress: 0 M2 Gauge 11 BDEA Leakage Vac: Tesi Date: I 20Is
Media: Adr Temp: B0 “F BLD % Yacumm Ack: Tested By: Riss Lpemcer ]
Mcthod: Bench Carr Factor: || Mcas Lifr: . . Witness:

Simmer: Told DI 5ot |28 DZ/IN"2 | Leakager |G 5PM Set Press Der: | Inaoal Audibiz | - =
[ Re-Seat: Act Toat Prea- [28 027IN"2_ |- - x . z x
m.; Paisled: Peilet: | 5exled: |End Progect; | Flex Gasketz | Inspector: Riss Spencer

- s ek Mo TS WS o Shgm OIT: Tim Hisen

[Pre-Test I

Commemin:

Hesel VALVE 5 MON CODE

Commemis:

Inspection daplicare dmin requiged 10 reflest cormecied mode] number end sot pressure, SPRENG RAMGE 1522 OF - 4 LBS

Commenls:

Final Tzt .

Cammnieimls:

[Sign OIT

Commgnis:

Entered: Monday Jan 04, 2006

Frimied: Wednenday, Janusry 13,




Certificate of Calibration

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

for Mational 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
T atandard | Gauge | Deviation
Step# | % Scale s PS| PS| % Span
1 0 0 0 o 0
2 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
B 80 B,000 8,010 10 0.1
T 100 10,000 10,015 15 02
8 50 5,000 5,005 5 0.1
g 0 0 0 0 0.0
Maximum Deviation 15 0.2

ACCEPTED AT STATED ACCURACY
Calibrated/Certified I:r] or under the direct supervision of

“‘-‘i/k \ Hu._SL_

echnician

J. Vinc
Remarks: )\ “Ofe 0 B UisL --.—mixj \9/AtMa -

Calibration
Any number of factors can cause B gauge b dnl pul of tolerance at any Lima following its calibratian

BETIA - 52 Ave

) HARVIE ¢

Y Imstruments Lid

Red Deer, AB. Canada T4MN 4L2
Ph: 403-347-6001

50

Proudly Sening Indwsfry Sinee 1967



Certificate of Calibration

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

for National Measurement Standards. MAR 09 06

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

Client: NWP Industries Date: March 8, 2018
Cal Due: March 7, 2017

Device:  Wet Pressure Gauge Device Accuracy Rating

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

Pressure Range: 10,000 Pl

Final Comparison Results

Standard Gauge | Deviation
Step# | % Scale Ps| F';E]! Ps) % 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 4015 15 0.2
a2 60 6,000 6,010 10 01
5] 80 8,000 8,040 40 0.4
T 100 10,000 10,070 70 0.7
8 S50 5,000 5,000 0 0.0
a 1] 0 0 8] 0.0
Maximum Deviation 70 07
ACCEPTED AT STATED ACCURACY
j upervision of:

Ealihraiechfcerﬂﬁlpd 75-' or under the

ANV,

J. Vine
Calibration Yechnician

Wee,
T

Remarks.:

Ary mamiber of [3El008 a0 Cause b gawge (o dnifl oul af ioherance &l any tme folicwng its ealibraton

GETAA - 52 Ave

) HARVIE

Instrumeanifs Lid

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

Frowdly Sendmg imdusiny Since 1867



Certificate of Calibration | SEP 11205

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 HPTEB #1
Pressure Standard #2 TB-2

Client: NWP Industries Date: September 8, 2015
Cal Due: September 7, 2016
Device:  Woet Pressure Gauge Device Accuracy Rating
Serial #: MWP 20001 1.00 % of Span
Pressure Range: 20,000 PSI
__Final Comparison Results
DWW Gauge | Dewiation
Step # | % Scale ol Psﬁi pe % Span
1 0 0 0 0 D
2 10 2,000 1,825 -75 -0.38
3 20 4,000 3,940 -6 -0.30
4 40 8,000 7,900 -100 -0.50
5 60 12.000 11,840 -160 -0.80
6 80 16,000 15,825 -T5 -0.38
. 100 20,000 19,985 15 -0.08
8 50 10,000 8,850 -150 -0.75
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:
]

L%

{f
i 7
D. Schulze {1

Calibratiofi Technician

Remarks:

Any nember ol Bctors can Cause thir gaugs bo dift cul al talerance at any time foliowing &5 calibration

GETHA - 52 Ave

I‘H Hﬁ'nv. E ‘ Red Deer, AB, Canada T4M 412
LAY Instruments Ltd

Ph: 403-347-6001

Proudly Serving Indusfy Smce 15967



|I

Certificate of Calibration _7;1 SEP 11 201

Harvie Instruments Ltd. Cerlifies thal this instrument was calibrated using
measurement standards traceable to the National Research Council, Institute
for Mational 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:  Woet 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 pg| F'E? pe| % Span
1 0 0 0 0 0
2 10 2,000 1,800 -100 -0.50
3 20 4 000 3,835 -85 -0.33
4 40 8,000 7,960 -40 -0.20
o 60 12,000 11,985 -15 -0.08
6 a0 16,000 15,990 -10 -0.05
7 100 20,000 20,050 50 0.25
B 50 10,000 9975 -25 -0.13
9 0 0 D 0 0.00
Maximum Deviation 100 0.50

ACCEPTED AT STATED ACCURACY
Calibrated/Certified by or under ’[hlj, direct supervision of:

J— {7 4
=
.-!F.I g / (]
A oy Achud )

D. Schulze {’"

Calibration Technician :

ki Dade. of Sy Use- (00 D[N
Remarks:

Ary nomitier of fasiors can cause the gauge o dnlt cul of tolerance at any ime folicwing its calioration

BATAA - 52 Ave

Red Deer, AB. Canada T4 4L 2

Ph: 403-347-6001

Frowdly Serving indusing Shece 1967



.-lilng Authority: QAfQc Manager

| : ‘C\ in'unlityt:unrmr SRR
Date of Issue: June 14, 2016 | \ FORNA-Certificate of Calibration Farm
!I Rev Status: 3 |
| | | mnus‘rmts LP Page 1af1
mﬁ./* vk 208,
NWP Industries LP. Certifies this in ment was ca d using measurement
standards traceable to the National Research Council, Institute for National
Measuremant Standards.
Calibration Equipment Usad: Hydraulic Dead Weight Tester SIN: & ';“7 QF?.-'{E:;’Q
Date:
) Ca# Date: J”ﬁ; 2 VT
Device: _L’fé‘?‘/ ;%ﬂ,‘?; "E? Dﬂlcu At:nurar.y Rating
Serial #- “o of Span
Pressure Harggg r‘j .':*,g.._-_r;r PSI
= Final Comparison Results
Dw Gauge Deviation
Step # % Scalg PS| ps| Py % Span
1 7 o/ ol o >
2 /C Z¥ = A
3 ) ev] o o
4 Yoo S > =
5 V) ;3%3 i i = 033
8 L e, = ¥ ', ()
7 loc) Joie? S __EJ <J
8 Ay Sae) ?FE‘.L f:ﬂ &5
9 . o O o [
10 2 .
i Maximum Deviation | _.5/557 e 1l
&
Temperature Range: *C/*F — choose applicable
Temperature Bath Recorder Deviation
P ]

ﬂunmmrnh-t!'cw L8 F

ACCEPTED AT STA TED ACCURACY
Calibration/Certified by or under the direct supervision of

[on

Calibration Témnmaan

.

Hﬂmarlca:._.‘

i

T

£ D

F ,.l'.I
Cx fle CptesF

Date of first yse:




| Date of lssue: June 14, 2016 ' FORM-Certificata of Calibration Farm
Rev Status: 3 - NWP
! INDUSTRIES LP |

Na( 1o 2016
NWP Industries LP. Certifies this instfiment was calibrated using measurement
standards traceable to the National Research Council, Institute for National
Measurement Standards.

Calibration Equipment Used: Hydraulic Dead Weight Tester SIN: c:‘? ???7&} ./ !/)n f::)

Issuing Authority: QA/QC Manager I ~. Quality Control
| _! )
|

Pagelofl

") r.:alnatu Ao F@’;’/?F_
Device: WQ_‘[ H‘Eﬂl?‘*ﬁ C"ﬂf_[?f’ Device Accuracy Rating
Serial#:. _AWrF -Jdao -1 1.0 % of Span
Pressure Range: () — Jowies  PSI
Final Comparison Results
Step # % Scale gg: E:E?E De;lgtlrnn % Span
1 ¢’ @ @) =
2 /2 u%fﬂ 79 —& J3
3 ci2 YO AEE - _/
4 7z Fo | F9< S NV P LY
5 Yy A L0 D e
6 &7 B B | )
7 [0 O | Ay 7 =3 225
8 SO T [ a2 = 2 Wi
% (=) e o C c
1
B Maximum Deviation | &~ /(7 6.3%
Temperature Range: *C / °F — choose applicable
Temperature Bath . Recorder Deviation
A L7
L7 /' 2F
““Nole needs to be t 1°C or & 1LBF

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

or QO

Calibration Technician

Remarks: / sz
= et rhtl;@f#(?’

Date of first use:




Curality Control
|

' Date of Issue; June 14, 2016 ' | | FORM-Certificate of Calibration Form

Rev Status: 3 - NWP
INDUSTRIES LP

wed 10 2016
NWP Industries LP. Certifies thif’ﬁslmmant was calibrated using measurement
standards traceable to the National Research Council, Institute for National
Measurement Standards.

" Issuing Authaority: QASQC Manager | @
)

Calibration Equipment Used: Hydraulic Dead Weight Tester S/N. r}‘f —;?& a"r é'? /

Pagelofl

Date:
CalDate: Ao AD° i’fﬂi—f(’"
Device: Q?:.EWE g? Device Accuracy Rat irng
Serial #: — D "—* 1.0 % of Span
Pressure I?iaungu+ O — oo PSI
Final Comparison Results =
Step # % Scale E;IT Ggg?ﬁ Dﬂg;?un % Span

1 O O o g D)

2 V& P, LD ./

3 I, %’ - 19

“ ) Y r Y o

5 [, Sl & GL’" & L6
— T s 7 55 E‘ g‘*’

T P e, 4 :

8 i) SOOI Tl + 5 a

g (@] &/ [ i 8]

10

Maximum Deviation + 7 T 5.8
Temperature Range: *C / °F — choose applicable
Temperature Bath . Recorder Deviation

“Mote needs te be t 1°Cor £ 1.8°F

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

frerr O,

Calibration Technician

Remarks:

Date of first use:




MISTRAS Services Division

CamanDs MG,

Step Wedge Comparison Film

ification Check
Y o2 201
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 dale of verification,

] X Q.00

S 1 014 -0.01 Acceptable
2 0.28 +0.02 Accaptable
3 0.48 -0.01 Accapiable
4 0.85 +0.0° Acceptable
5 0.77 -0.02 Accepiable
6 0.97 -0.01 Acceptable
7 1.14 0.00 Acceptable |
B 1.39 . 0.00 Accaptable
g 1.62 +0.01 Acceptable
10 1.78 +0.01 Acceptable
11 1 89 2.01 +0.01 Acceptable
12 2.21 2.22 +0.01 Acceptable
13 2.41 2.43 +0.02 Acceplable
14 2.58 2.58 0.00 Acceplable
15 2.82 2.81 -0.03 Acceptable
16 3.03 3.04 +0.1 Accaptable
17 3.24 3.22 -0.01 Acceptable
18 33 3T 3.37 -0.02 Acceptable
19 358 3.58 +0.02 Acceplable

) 4.00 3.98 -0.02 Acceptable
21 4,58 4.58 +0.01 Acceptable

Verification was preformed with LCNDT DT-100 Densitometer SIN: 121275. A copy of the
calibration Cerificate can be obtained at 1-888-551-1350

e NN Sy K A £ ? i LA ‘:'lr"f.frf‘

{Misras Comada Examines b | [Maares C s Rep SIgmatung) Drix dd'mmiryy;s

A Woarld of NDOT Salutions

PN



Issuing Authority: OA/OC Manager J_,-h.\
)
Date of Issue: June 14, 2016 i"'

Rew Status: 3
INDUSTRIES LP

Quality Control

FORM-Certificate of Callbration Form |

Page 1of 1

NWP Industries LP. Certifies this instrument was calibrated using measurement

standards traceable to the National Research Cou
Measurement Standards.

r?. |I'I=El(|=-'|:ei#lﬂ 6ﬁ;'.tr MNational
.6/ gelk

Calibration Equipment Used: Hydraulic Dead Weight Tester S/N: r,:? 7':7(%} /Ef'f?

Dat: _ (opd C ]IC
\;Ué"l‘ ‘R\é’ e Cal Date: ;
Device: Sule {33.1*;*-&:{ Device Accuracy Rating
Serial#:. AN WP- XoCc- 5 ¢ 1.0 % of Span
Pressure Range: EY — A"} PSI
Final Comparison Results
Step# | % Scale = G Deviation | o, Span
i 2, 2 ) 0 o’
2 /O 30 2 = =
3 20 o) E34 7 &35
A Yo /2 5 -~ 5 LOr
& 6O VE i, /7 - .67
6 @ = YL &3 —f 5
7 /3% 200 22L& s E.CF
8 £0 LA s —/ 35
] 2 (s @) ) (7
10
Maximum Deviation -2 b/ /&
Temperature Range: *C / °F - choose applicable
Temperature Bath Recorder Deviation
/ﬁﬂ_fﬂ
!f o il

*Note needs to be £ 1°C or * 1.8°F

ACCEPTED AT STATED ACCURACY
Calibration/Certified by or under the direct supervision of:
] g
/ff@’:’. A
Calibration Technician

Remarks:

e

Date of first use:




Certificate of Calibration OCT 16 2015

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

for Mational Measurement Standards.

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

Client: NWP Industries Date: October 8, 2015
Cal Due: October 7, 2016
Device: Wel Pressure Gauge Device Accuracy Rating
Serial #: NWPG 5000-13 1.0 % of Span
| Pressure Range: 5,000 FSI
Final Comparison Results
4 Standard | Gauge | Deviation .
Step # o Scale bsi osi psi o Span
1 1] 0 0 0 0
2 10 500 505 . 01
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
&1 80 4,000 3,954 -46 -0.9
7 100 5,000 4 560 -40 -0.8
8 S0 2,500 2 4B0 -20 -0.4
9 0 0 ] 0 0.0
Maximum Deviation 46 0.8

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

JVince

Calibration Mechrician

[Remarks:

E_ S

Any numipde o LAchDrs can cause the gauge bo dilt oul af iderance Bl ary lime faflowang s calibration

BATIA - 52 Ave

) HARVIE

¢ Instruments Lid

Red Deer, AB. Canada T4M 412

Ph: 403-347-6001

¥

Prowdly Sendng indusiy Smoe 1957



|| Issuing Authority: QA/QC Manager ' /_.\ Quality Control
()

Date of Issue: Jan 04, 2016 FOAM-Certificate of Callbration Form
Rev Status: 1

INDUSTRIES LP Page 1ofl

NWP Industries LP. Certifies this instrument was calibrated using measurement
standards traceable to the National Research Council, Institute for National
Measurement Standards. f MAR 18 2016

Date: ;
Cal Date: G /eh /177
Device Accuracy’Ratin
1.0 % of Span

Device:
Serial #:
Pressure Range:

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

Final Comparison Results

Step # % Scale E."'E"'Er G;;?E Da;ig:ﬂnn % Span
1 O i, < @« 5%:5
2 f{_’? - Foo -:';_ﬂ ¢ aliadll e
3 ) SO /B?Lu:: ﬁéﬁa &Y
4 o S"@m{: 4o 424 a8
5 e, SO & HD 52 /|
e R CREY B
.?E
8 S5O < SO0 F 500 r‘.’:‘g %"
9 =) (=] o & <
10
_Maximum Deviation | 40 /257 2]

Temperature Range: *C { °F = choose applicable
Temperature Bath Recorder Deviation

/

"Nate needs fo bo £ T°C or £ 1.8°F

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

eor &

Calibration Technician

Remarks:

Any number of factars can cause the gauge 1o Ol oul of lolerance al any Bme folkawing its Calkraion,



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


Instrument Operations
& Maintenance

Manual


hollym
Typewritten Text


ACL

ACL HIGH EFFICIENCY BURNER ASSEMBLY

Manufacturing Inc

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.acimfg.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
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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 1500 PILOT ASSEMBLY
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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
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON SINGLE BURNER

ACL HE-ON SINGLE BURNER WITH PILOT
FRONT VIEW
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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 1¥%" NPT 1,500,000 3/4" NPT 1/2" NPT B150XX ON150XX
Up to
M200 2" NPT 2,500,000 3/4" NPT 1/2" NPT B200XX ON200XX

ACL
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON SINGLE BURNER LOW FIRE / HIGH FIRE

ACL HE-ON SINGLE BURMER LOWY FIRE | HIGH FIRE FRONT VIEW

ACL HE-ON SINGLE BURNER
(LOW FIRE / HIGH FIRE)
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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"
Upto
M100 1" NPT 1,000,000 1/4" NPT 3/8" NPT B100XX ON100XX
Upto
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

ACL
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ACL HIGH EFFICIENCY BURNER ASSEMBLY

ACL HE-ON MULTIPLE BURNER OPTIONS

ACL HE-DON DI BURNER WITH MEI& PILOT FROMT WVIEW AL HE-DM TRIPLE BLIRMNER WITH 15000 PLOT FROHT ViEW
3 [
|
A0 HE-CIN [HAAL BLRRNER ACL HE-DM S0 BURNER WITH DAL M1500 PILOT FRONT WEW
i II »
; L | N, I —t [ ’
L s sloh T :
e = 1, 5 ; A L - - II
| » . |

L

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
Upto
(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 ONB6X200XX
Burners are sized at a recommended 9 psi. Operating pressure range is 1 psi to 15 psi

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" /_P”mary 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
Ignltor/FIame 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
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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 7/64"

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 7/32"
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
v

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
v

ACL

1 0 Manufacturing Inc




B —

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 7/132"
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) |

»
14

A

ACL
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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™
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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. -




ASCUQ Red-Har' and Red-Hat i’
Solenoid Valves

SELECTION
INSTALLATION/MAINTENANCE
TROUBLESHOOTING
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HOW TO SELECT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

ASCO Red-Hat and Red Hat 119 solenoid valves for the control
of fuids are available in thousands of varicnies, cach designed to
mect specific requirements. Many features are readily apparent
and easily undeestandable; others are more complex and require
special knowledge o seleet the best valve for your control
application.

For example, selecting a valve too large for the application will
usualty involve needless initial cost; selecting a valve too small
will usually lead to poor fluid control for the application,

Valves fall into four basic construction groups:

‘Twa way Valves — have one inlet and one outlet pipe connection
and are available for normally closed and normally open
operations. Normally closed valves are closed when the valve is
de-energized and open when the proper voltage is applied to the
cail. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two onifices
which are alternately open or closed. These valves are available
normally closed, normally open, or with universal construction
which can be used as normally closed or normally open. Three
way valves are generally used as pilots for larger control valves,
to actuate single-acting cylinders, or to divert the flow of fluids.

Four way Valves — usually have four pipe connections: one for
pressure, one for exhaust, and two to operate double-acting
cylinders. They are also used to pilot larger control valves,

Manual Reset Valves — must be opened or closed manually, then
revert to their onginal position when, depending on the con-
struction, they are energized or de-energized. They are used to
prevent inadvertent startup of critical systems.

After determining the basic valve type, consideration must be
given o pipe size: orfice size, flow rate, pressure rating, medium
to be controlled, ambient and fluid temperatures, voltage, type of
solenoid enclosure, cycling rate and required life rating.

Although the relative importance of cach factor 1s determined by
the application itself, valve size is usuaily the most important.

Valve Sizing
Valve configuration and onfice size, as well as the viscosity,
specitic gravity and iemperature of the controlled medium have
the greatest influence on determining proper valve size.

All variables affecting the selection have been reduced to a single
parameter known as the flow coefliciem (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in ils product catalogue, This makes it easier to
select the proper valve to meet your particular flow requirements.

Pressure Ratings
Pressure rating is directly related to onfice size. For direct acting
values which operate from zero to maximum pressure, the
pressure rating decreases as orifice size increases,

Large valves. and those rated for high pressures, are offered in

@ ASCO's new genearation of solenoid valves, Red-Hat I,
features one-piece epoxy encapsulated solenoids.

pilol-operated versions m which fluid line pressure operaies the
valve. These valves have a pilot and bleed orifice. and are usually
of the diaphragim or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the intet and exhaust ports.

The minimum and maximum pressure ratings for these valves arc
listed in the ASCO catalogue and are shown on the valve
nameplate, Special care must be taken not to excessively oversive
an intemally piloted valve. Pressure drop or flow through the
valve may be insufficient 1o §ift the piston or diaphragm off the
orifice, resulting in little or no flow.

In some designs, heavy-duty solenoid coils are used to increase
the pressure rating for a given orifice size.

Pressure ratings should be as close as practicable to system
pressure,

A valve will not open against pressure significantly higher than
the valve’s rating. The solenoid’s magnetic circuit will net be
completed, causing the coil to draw excessive current and bum
out.

Conversely, if the system pressure is significantly lower than the
valve's rating, the high impact of the solenoid core against the
plug nut will cause excessive wear und reduced life.

For best results, select a valve with a pressure rating which is only
slightly greater than system pressure.

Medium Compatibility
Valve materials and constructions are compatible with a wide
variety of media: air. water, oil, steam, and corrosive and non-
corrosive gases and liquids. It is essential that the valve you select
be compatible with your controlled medium,

ASCO valve bodies and tternal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
clastomers. The ASCO catalogue spectfies media compatibility
for each valve.

Solenoid Coil Insulation
A coil's worst enemy is heat. Prolonged periods at cxcessive tem-
peratures lead to thermal degradation of coil insulation. This heat
may come from high-temperature fluids passing through the
valve, from the electrical energy spent in the coil, or simply from
the air around it. The temperature which results from all these
sources will determine the required coil insulation class.

Nominal maximum permissible ambient temperatures are based
on test conditions used by Underwriter’s Laboratorics, Inc. 1o
determine safe coil insulation temperatures. Tests are conducted
with coils continuously cnergized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat 11 valves are resistant to thermal degradation; they
dissipate beat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Coil Operating Voltage
Standard voltage ratings are 6, 12, 24, 120, 240, and 480 volts AC,
and 6, 12, 24, 120 and 240 volts DC.

Red-Hat and Red-Hat [1 valves operate satisfactorily on voltage
reductions as much as 14 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

Power Consumption
Power consumption can be determined from the ratings shown for
each valve series shown in the ASCO catalogue. For AC valves,
the watts, volt-ampere “inrush” (the high, momentary surge
occurming at coil energization) and volt-ampere “holding”™ {the
continuous draw following inrush) are given,

The current rating for inrush and holding may be determmed by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criterio
1 Ig]alels’y General purpose; normal atmospheric conditions
2 [[gtalatuld Diripy-parood,
] OQutdoor Dust-tight. rainproof, and sleet (ice) resistant.
) Outdoor Dust-tight. rainproof. and sleet {ice) procf.
4 Indoor Watertight and dust-tight.
4X Indaoor Watertight, dust-tight. and comosion resistant.
& Incoor Dutdoor Submesibte, watertight, dust-tight. and sieet (ice) resistant,
i Indaor Hazardous locations. Suffix to type (Class | and Group A, B, C or ) complete designation
from definitions in National Electrical Code.,
9 indoor Hozardows tocations, combustible dust. Class 1 and Group E, F or G suffixes from National
Blectrical Code.
FINAL TEMP. {°C.) FINAL TEMP. (°C.)
A0 CLASS "H" LIMIT il CLASS "H" LIMIT
(ABETE) 180 (A54°F ) 1RO
186 CLASS "F" LIMIT 80 CLASS "F" LIMIT
(3} i Ci::“SS (A14F) 35
L2667 130 (260°F) 30
120 )
(A ) I ) o
[l His] |
it &0 TEMPERATURE RISE FROM POWER INPUT
Li
a0 o ||
0 TEMPERATURE RISE FROM FOWER INPUT a
e 11 Kl Gy 25 AMBIENT AMBIENT
2 || Ams. AMBIENT AMBIENT 4
CONL CLASS B " kR Fr HT HB HR COIL CLASS Ff B Ft HT HEs HP
TYPICAL| MXX € ] 167 & 105 16, WS TYPICAL| Mé £l G i o 513 AL ey
AC AC
WATT ] - WATT ]
RATING | M-12 oy 154 e 3 1.4 x 28 RATING | MXX n’ 141 = 101 171 A&

INDUSTRIAL TEMPERATURE LIMITATIONS
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENQIDS AND COILS

The typical wat ratings given show the <elaticnship etween diflarent
<lassas of cail insulaticon and the watt ratings to
achigva higher temperature capabilities.
The inforrmation cantained in these tobles applies onty fo
rngr=gxplosianproat corstructions &

% Excoss margin for
higher fluid or
amblent tampearature

e rriecsured by the TResstandes Methoo”

B Armbnent lernperatues are direc iy aclditive 1 coil rise - fuicd termperature is not

4 Only ervailobie o pmites watf ~alirgs. Consult ASCD when required.

&by cregiicatalés in bA-8 aned BALEX sokangid sives

3 Begouse of erxplagionproaf codos Qng soraoe Ferrmorchure irmtahons, the
Mo shed arbients fol specite valves should met e exceadsd  Congul®
“actory concarning oxplosicnprocf appecatons where figher tnar hstad entsicnts
aré ORCLU aroa

INDUSTRIAL TEMPERATURE LIMITATIONS:
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typric ol watt iatings given show the relationship between different
Classes of coil insulation and the wott ratings 1o
achigve higher temperature capabilitias.
The information contained in these tables applies anly 1o
mon gxplosionpoof constructions s

iz Exeoss margin for
higher fluld or
ambient temparalura

i A recsuted by e Resshones Methog”

A ArTENEnIn e preeraunes are olirdac y odclitive b oo rise - flue tempergtuee w ol

A Cniy ounailoble ir limited wob «abings. Consut ASCT whan reouitecd.

A Dnly awaiabsle in WS ondd LKA solenes o sizes

5 Becoyse of explosionproot cooes ona surace erparahure iniohios,
XU IETEd QITigals for specife valves should ret De seceeaod  Congull
T hory sorgemng esploscnprect applicahars whans [ones 1an Tsheed oDt
are Groountersd.




dividing the volt-umpere rating by the voltage:

[nrush = volt-amp intush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush curent. The amp rating can he
determined by dividing the voltage into the DC watt raling;

Amps = watts (DC)
vollage

Solenoid Enclosures
ASCO Red-Hat [f solenoid enclosures have ane-piece molded
epoxy construction with an integral 1/2" N.PT. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat soleneid valves have an enclosure which is
separate from the coil. The enclosure should be kept in place at all
times because, with many types, it provides part of the magnetic
circuil. Removal of the enclosure can reduce solenoid cfficiency
and expose the mechanism to damage.

For opticnal electrical features such as junction boxces, spade and
serew teominal coils. and DIN-type connections, consult ASCO
catalogue,

Cycling Rate and Estimated Life

When controlling unlubricated air or dry. incrt gas, special con-
struction is wsually required to provide long valve life. Selecting
the solenoid valve to last as long as the rest of the system or
equipment allows the valve to be serviced during normal
maintenance downtime.  Because forcign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close us possible to the valve inlel.

A striner or filler should always be installed os close
a5 possite to the intet of a solenocid valve.

Pipe joint compound or Teflon tape should be used on
all rcle fittings, but should not be placed on the first
two throads or an fernaie fitings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat 1l Solenoid Valves

Praper installation and maintenance procedures go 2 long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Numepluate daty - voltage, pressure, ete. - should be checked to
ensure compatibitity with system conditions, Check, 1oa. that the
type of solenoid enclosure is compatible with your operating
enviranment,

Some Red-Hat and Red-Hat 1T valves are designed 1o operate in
any mounting position, while others must be oriented in a certain
wity 10 operate properly, Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
pasition w reduce the possibility of loreign matter accunulating
in the core twbe arci. The first Tine of defense against this
ocetrrence., owever, s the installation of a filler or stiainer as
close as possible to the valve inlet.

{nstallation Practices
Fetion tape or pipe joint compound should be used. but only on
male pipe threads. To prevent foreign matter from entering the
valve. do not apply cither sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve o 1ts piping. Use
a pipe wrench to turn the pipe into the valve, and a second wrench
on the flat of the valve body. To prevent distortion of the valve
body. apply the second wrench to the side of the valve imo which
the pipe is being inserted.

Because the Tetlon tape or pipe joimt compound reduces {riction
and makes twrning casy, there 1s @ fendeney to over torque when
mstalling valves. This puses potential damage (o (he valve body,
especially aluminum or die-cast body valbves,

Inlet and outlet piping must be properiy supported 1o prevent
strain on the valve bady.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the sofenoid leads cannot be pulled from the
coil. [1" vou are not using Mexible condult Tor transition mio the
valve. the supply conduil must he properly supported (o prevent
stress on the solenoid assembly.

A considerable amount of forgign matter can collect in a sysiem,



especially during new construction.  So. always [lush the sysiem
thoroughly before releasing it for normal operation. Clean the
stratners and filters afier the line pressure and electric power have
been shat off, but be sure to open the strainer service cap stowly
to release rapped pressure. A second {lush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normat
preventive maintenance program, along with cleaning and
inspection of the valve. If the valve is not operating properly, and
corrective steps are required, confirm that the problem is in the
valve and not cavsed by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, cosrosion
from pipes and process vessels. mineral deposits and other solids,
1§ & major cause of solenoid valve tailare. If valve disassembly is
required. always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

it

Two wrenches shou be used when removing or
installing a solenoid - aive., Stress on the valve body cun
be prevented by placing the wrench on the same side
of the valve as the pipe that is being screwed out of or
info the valve.

Before disassembling the valve, it's always best to have on hand
those parts subject te wear which are most likely o require
replacement. ASCO otfers rebunld ks containing all the internal
parts needed to restore the valve to its like- new condition.

Excepton very old valves, you'll find the rebuiid kit number listed
on the valve nameplate. These kits include comprehensive in-
structions and an exploded view of the valve. On all valves. but
especially Red-Hat 11, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid 1o the
valve.

Maintenance Tips
Divect-Acting Valves
Always tum off electnical and fluid supplies before disassembling
a valve, and loosen the solenoid base slowly to release any trapped
pressure. Remove internal parts and wipe them clean with a hint-
free cloth. Examine the valve body for foreign material and

After electric power and fluid fing pressure hove been
shut off, the first step in valve disassembly is o remove
the solenoid mechanisrn.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

The solenoid core must move fregly in the core tube and
should be free from signs of binding and excessive wedar.



deposits. Be especially caretud not to scratch the valve seat or disc
during cleaning.

The movable core and cere tube should be examined for signs of
binding and wear. If present. all internal parts should be replaced.
If there is excessive wear 10 the valve hody (e.g. wire drawing of
the seat}. the valve should be replaced.

The disc at the end of the movable core or piston should be
checked for signs of excessive impacting. It deep impressions
are noted. and the system involves liquids, a water hammer
condition may exist. To protect the pipes and equipment in the
system, install a water hamimer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

Aficr reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly,

Pilor-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acling valves. However, pilot operated valves also have a
diaphragm or piston with bleed holes which must be cleaned. The
piston should move freely in its cylinder and the piston rings
should rotate freely in the groove.

HOW TO TROUBLESHOOT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Because there are so many potential reasons for solenoid valves to
malfunction. they are often thought te be complex. rouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originale outside the vaives themselves, while others
are caused by misapplication or improper installation.

Troubleshooting should begin with a check of the voltage and
pressure input. The problem may be caused by an inoperative
control relay or a fluctuating pressure regulator. If voltage and
pressure cheek out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

* Low or no vollage

* Burned-out solenoid

* Pressure higher than the valve's rating

= Foreign matter in the valve

* Binding core or damaged core tube

To operate properly. a solenoid valve core must move within the
core tuhe and contact the plugnut when the coil is energized. You
should hear a sharp metallic click at energization. Absence of the
click usually indicates an electrical problem. For most valves,
voltage applicd to the coll must be at least 85% of the nameplate
voltage rating,

If the valve coil is receiving the proper voltage, absence of a click
may mean that the line pressure is higher than the valve's rating,
Check that next.

[f line pressure is OK, foreign matter may be preventing the core
from moving in the core tube. Core movement can also be
restricted if the top of the core has been peened over by millions
of operations, it the disc is swollen or cut. or if the corc itself has
been damaged.

A pilot-operated valve might tail to operate when energized even
though a click has been heard. A no-flow condition may be caused
by:

= Insufficient pressure drop across the valve

* Ruptured digphragm ot damaged piston ring

+ Plugged or restricted pilot orifice

Both pilot-operated and direct-acting valves can fail to operate
when de-energized because of:

« Faulty control circuit

» Scale or other foreign matter in the valve

= Binding core or damaged core tube
* Broken spring

Pilot-operated valves may also malfunction when de-energized
due 1o

* Plugged bleed orifice

» Damaged pilot scat or dise

» Damayged diaphragm or piston

* [nsufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be cavsed by:
* Low voltage
* Faulty relay or improper electrical control signal
+ [Loose solenoid parts
+ Foreign matter on core or plugnut face
* Worn core or plugnut face
* Damaged spring
= Excessive systemn pressure

When troubleshooting 4 way valves controlling cylinders, it is
important te follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operalion,

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
» Misalignment between the piston rod and connected load
» Lack of lubrication
+ Worn and Icaking piston cups which allow fluid to exhaust
through the valve
+ Foreign matter in the speed controls
+ Systemn overloading, low line pressure, or undersized hoses
or fittings.
If the problem docs not appear to be in the cylinder, the valve
should be checked.



ASCO offers rebuild kits which contain ol components
needed to make G valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressiwe inJet and exhaust. In some of these valves, restrictive
speed control devices should be instalied in the cylinder
conacchions.

Because faulty cyhnder operation is often caused by the cylinder
itself, it should be checked for:
» Misaligament between the piston rod and connected joad
* Lack of lubrication
» Worn and leaking piston cups which allow fluid to exhaust
through the valve
* Foreign matter in the speed controls
* System overloading, low line pressure, ot undersized hoses
or fitings.
If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Prebiem

Possible Couse

Proboble Solution

walve will ot operate
when wlve Qircult s
snergized (direct-
actirg vake)

Low voltage or ng voltage 1o solencid coil

Chack vollage at coil: for most valves, voltlage should e ot least 85 percent
on nameplate rofing.

Burned out coil

See "Coill Fallure” below,

Excessive forgign motter jomming core
in core tube

Clegn vilva; ingtall sirginer ¢lose 1o valve inlat

Binding core of damaged core lube

Replace parts.

Excessive fluid pressure

Reduced pressure 10 valve nomeplate prassuee raling or instal
suitable valve,

Valve will not operate
wihen valve crcuit is
energized {pilg:-
apearated valve)

Some causes and solultions as for dirsct-
acting valve, plus:

Low prassure drop Qordss valve

Vialve might be oversized: replace valve with one having o smclles crifice.
Incregse prassure, if possible.

Ruptuied diapbragm ar piston nng

Reploce damaged parts.

Plugged or restricted pilot onffice

Clean valve and pilot crifice.

Vowe will not close or
shift when valve circuit
is de-energizec (direct-
acting valve)

Cail not de-gnergized

Check slectical control circuit.

Excassive forsign motter jamming core in
core tube

Clean volve: instail shainer closa to volve inlet.

Damaged disc or seot causing intemal
iegkage

Binding core or domaged core lube

Replace with new parts.

Damoged spaing

Replace with new spring. Mever elongate of shorlan spring.

Wahee will ol Ciose o
shift when valve circuit
is de-energized (pilot-

Sarme causes and solutions os tor direct-
acting valve, phus:

Fiugged blged ciifice

Cleon orifice.

operated valve) Damagad piict seat or pilod dise Replacs with new parts,
Camaged diaphragm or piston
Domaged pilot spring Raplace with new spring. Mever elongate or sharten sping.
Ingufficiant pressure diop across the volve volve might be oversized; replace valve with one having Q smhalier crifice.
Incregse prassure, if possicle.
Wire drowing Cirt or foreign matter is iodged on seat Replace valve body or install new valve: instali suitable strainer close 1o
intet of valve,
Cail foilure * Ovenvolicge

Chack vollage at coii; vollage must conform to namepiate rating.

Damaged core of core fubye causing innsh

current fo be driawn continuously

Excessive foraign matter jormming core in core
futye and causing infush current 1o be drawn

conhnucusly

Check for damaged core and core tube. or damagsd spring. Chack for
seale or foreign matter on the caore or inside the core tube, Clean
thoroughly and repiace any damaoaged pards.

Excessive fluid pressure causing inrush
current 10 be drawn continuously

Reduce pressure of instoll suitable valve.

Excessive ambient of fluid temperature

Closs A coils are limited 1o ambient termperatures of 77°F For termpearature
up to 1672 F, use Class F coils; for tamperatures up o 212°F, use Closs H.

Missing solenoid pars

Irstall missing salenoid houging and otiver metal parts o propery install
incorecty assembled metal parts. The housing and other metal parts form
prart of the magnstic circult and are required to provide the impedonce
ngeded 1o limit curant drdre.

Waoisture inside solencid enclosurs

Waterproof the entrance conaduit 1o prevent sniry of moisture. If valve i
mounted outdoors. check 10 see that enclosure is weotherproof ond thot
gaskets are in good condition; use appropnata sealant where reguired. If
gensral-purposs anclosurs is usad in a damp or humid gtmosphere, use
watsright, molded coils

* In Red-Hat Il Explosionproof solenoids, o binding core, high-inpul voltage. or excessive ambient or fluid temperature may couse the sclencid's non-resattable
thermal fuse to open. If this occurs, thea solencid must be replaced.
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HOW TO SELECT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

ASCO Red-Hat and Red Hat 119 solenoid valves for the control
of fuids are available in thousands of varicnies, cach designed to
mect specific requirements. Many features are readily apparent
and easily undeestandable; others are more complex and require
special knowledge o seleet the best valve for your control
application.

For example, selecting a valve too large for the application will
usualty involve needless initial cost; selecting a valve too small
will usually lead to poor fluid control for the application,

Valves fall into four basic construction groups:

‘Twa way Valves — have one inlet and one outlet pipe connection
and are available for normally closed and normally open
operations. Normally closed valves are closed when the valve is
de-energized and open when the proper voltage is applied to the
cail. Normally open valves are open when de- energized and close
when the coil is energized.

Three way Valves - have three pipe connections and two onifices
which are alternately open or closed. These valves are available
normally closed, normally open, or with universal construction
which can be used as normally closed or normally open. Three
way valves are generally used as pilots for larger control valves,
to actuate single-acting cylinders, or to divert the flow of fluids.

Four way Valves — usually have four pipe connections: one for
pressure, one for exhaust, and two to operate double-acting
cylinders. They are also used to pilot larger control valves,

Manual Reset Valves — must be opened or closed manually, then
revert to their onginal position when, depending on the con-
struction, they are energized or de-energized. They are used to
prevent inadvertent startup of critical systems.

After determining the basic valve type, consideration must be
given o pipe size: orfice size, flow rate, pressure rating, medium
to be controlled, ambient and fluid temperatures, voltage, type of
solenoid enclosure, cycling rate and required life rating.

Although the relative importance of cach factor 1s determined by
the application itself, valve size is usuaily the most important.

Valve Sizing
Valve configuration and onfice size, as well as the viscosity,
specitic gravity and iemperature of the controlled medium have
the greatest influence on determining proper valve size.

All variables affecting the selection have been reduced to a single
parameter known as the flow coefliciem (Cv.). ASCO provides
graphs for determining Cv values, and displays those Cv values
for each valve in ils product catalogue, This makes it easier to
select the proper valve to meet your particular flow requirements.

Pressure Ratings
Pressure rating is directly related to onfice size. For direct acting
values which operate from zero to maximum pressure, the
pressure rating decreases as orifice size increases,

Large valves. and those rated for high pressures, are offered in

@ ASCO's new genearation of solenoid valves, Red-Hat I,
features one-piece epoxy encapsulated solenoids.

pilol-operated versions m which fluid line pressure operaies the
valve. These valves have a pilot and bleed orifice. and are usually
of the diaphragim or piston type. For proper operation, a minimum
pressure differential of 2 to 10 psi (depending on construction) is
required between the intet and exhaust ports.

The minimum and maximum pressure ratings for these valves arc
listed in the ASCO catalogue and are shown on the valve
nameplate, Special care must be taken not to excessively oversive
an intemally piloted valve. Pressure drop or flow through the
valve may be insufficient 1o §ift the piston or diaphragm off the
orifice, resulting in little or no flow.

In some designs, heavy-duty solenoid coils are used to increase
the pressure rating for a given orifice size.

Pressure ratings should be as close as practicable to system
pressure,

A valve will not open against pressure significantly higher than
the valve’s rating. The solenoid’s magnetic circuit will net be
completed, causing the coil to draw excessive current and bum
out.

Conversely, if the system pressure is significantly lower than the
valve's rating, the high impact of the solenoid core against the
plug nut will cause excessive wear und reduced life.

For best results, select a valve with a pressure rating which is only
slightly greater than system pressure.

Medium Compatibility
Valve materials and constructions are compatible with a wide
variety of media: air. water, oil, steam, and corrosive and non-
corrosive gases and liquids. It is essential that the valve you select
be compatible with your controlled medium,

ASCO valve bodies and tternal parts are stainless and carbon
steel, aluminum, brass, and a wide variety of plastics and
clastomers. The ASCO catalogue spectfies media compatibility
for each valve.

Solenoid Coil Insulation
A coil's worst enemy is heat. Prolonged periods at cxcessive tem-
peratures lead to thermal degradation of coil insulation. This heat
may come from high-temperature fluids passing through the
valve, from the electrical energy spent in the coil, or simply from
the air around it. The temperature which results from all these
sources will determine the required coil insulation class.

Nominal maximum permissible ambient temperatures are based
on test conditions used by Underwriter’s Laboratorics, Inc. 1o
determine safe coil insulation temperatures. Tests are conducted
with coils continuously cnergized and valves at maximum fluid
temperatures.

The epoxy-molded coils and solenoids used in ASCO Red-Hat
and Red-Hat 11 valves are resistant to thermal degradation; they
dissipate beat more effectively than paper-section coils. They also
resist moisture, chemical attack, fungi, and mechanical stress, sig-
nificantly increasing their life.



Coil Operating Voltage
Standard voltage ratings are 6, 12, 24, 120, 240, and 480 volts AC,
and 6, 12, 24, 120 and 240 volts DC.

Red-Hat and Red-Hat [1 valves operate satisfactorily on voltage
reductions as much as 14 - 15% below nominal (depending on
construction), and can withstand as much as 10% over voltage for
brief periods.

Power Consumption
Power consumption can be determined from the ratings shown for
each valve series shown in the ASCO catalogue. For AC valves,
the watts, volt-ampere “inrush” (the high, momentary surge
occurming at coil energization) and volt-ampere “holding”™ {the
continuous draw following inrush) are given,

The current rating for inrush and holding may be determmed by

ENCLOSURE TYPE DESIGNATIONS

Enclosure Type Location Application Criterio
1 Ig]alels’y General purpose; normal atmospheric conditions
2 [[gtalatuld Diripy-parood,
] OQutdoor Dust-tight. rainproof, and sleet (ice) resistant.
) Outdoor Dust-tight. rainproof. and sleet {ice) procf.
4 Indoor Watertight and dust-tight.
4X Indaoor Watertight, dust-tight. and comosion resistant.
& Incoor Dutdoor Submesibte, watertight, dust-tight. and sieet (ice) resistant,
i Indaor Hazardous locations. Suffix to type (Class | and Group A, B, C or ) complete designation
from definitions in National Electrical Code.,
9 indoor Hozardows tocations, combustible dust. Class 1 and Group E, F or G suffixes from National
Blectrical Code.
FINAL TEMP. {°C.) FINAL TEMP. (°C.)
A0 CLASS "H" LIMIT il CLASS "H" LIMIT
(ABETE) 180 (A54°F ) 1RO
186 CLASS "F" LIMIT 80 CLASS "F" LIMIT
(3} i Ci::“SS (A14F) 35
L2667 130 (260°F) 30
120 )
(A ) I ) o
[l His] |
it &0 TEMPERATURE RISE FROM POWER INPUT
Li
a0 o ||
0 TEMPERATURE RISE FROM FOWER INPUT a
e 11 Kl Gy 25 AMBIENT AMBIENT
2 || Ams. AMBIENT AMBIENT 4
CONL CLASS B " kR Fr HT HB HR COIL CLASS Ff B Ft HT HEs HP
TYPICAL| MXX € ] 167 & 105 16, WS TYPICAL| Mé £l G i o 513 AL ey
AC AC
WATT ] - WATT ]
RATING | M-12 oy 154 e 3 1.4 x 28 RATING | MXX n’ 141 = 101 171 A&

INDUSTRIAL TEMPERATURE LIMITATIONS
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT SOLENQIDS AND COILS

The typical wat ratings given show the <elaticnship etween diflarent
<lassas of cail insulaticon and the watt ratings to
achigva higher temperature capabilities.
The inforrmation cantained in these tobles applies onty fo
rngr=gxplosianproat corstructions &

% Excoss margin for
higher fluid or
amblent tampearature

e rriecsured by the TResstandes Methoo”

B Armbnent lernperatues are direc iy aclditive 1 coil rise - fuicd termperature is not

4 Only ervailobie o pmites watf ~alirgs. Consult ASCD when required.

&by cregiicatalés in bA-8 aned BALEX sokangid sives

3 Begouse of erxplagionproaf codos Qng soraoe Ferrmorchure irmtahons, the
Mo shed arbients fol specite valves should met e exceadsd  Congul®
“actory concarning oxplosicnprocf appecatons where figher tnar hstad entsicnts
aré ORCLU aroa

INDUSTRIAL TEMPERATURE LIMITATIONS:
AND THERMAL CHARACTERISTICS
OF ASCO RED-HAT I SOLENOIDS AND COILS

The typric ol watt iatings given show the relationship between different
Classes of coil insulation and the wott ratings 1o
achigve higher temperature capabilitias.
The information contained in these tables applies anly 1o
mon gxplosionpoof constructions s

iz Exeoss margin for
higher fluld or
ambient temparalura

i A recsuted by e Resshones Methog”

A ArTENEnIn e preeraunes are olirdac y odclitive b oo rise - flue tempergtuee w ol

A Cniy ounailoble ir limited wob «abings. Consut ASCT whan reouitecd.

A Dnly awaiabsle in WS ondd LKA solenes o sizes

5 Becoyse of explosionproot cooes ona surace erparahure iniohios,
XU IETEd QITigals for specife valves should ret De seceeaod  Congull
T hory sorgemng esploscnprect applicahars whans [ones 1an Tsheed oDt
are Groountersd.




dividing the volt-umpere rating by the voltage:

[nrush = volt-amp intush
Amps voltage

Holding = volt-amp holding
Amps voltage

DC valves have no inrush curent. The amp rating can he
determined by dividing the voltage into the DC watt raling;

Amps = watts (DC)
vollage

Solenoid Enclosures
ASCO Red-Hat [f solenoid enclosures have ane-piece molded
epoxy construction with an integral 1/2" N.PT. conduit hub. The
epoxy encapsulation serves as the enclosure. The magnetic frame
is molded into the coil.

ASCO Red-Hat soleneid valves have an enclosure which is
separate from the coil. The enclosure should be kept in place at all
times because, with many types, it provides part of the magnetic
circuil. Removal of the enclosure can reduce solenoid cfficiency
and expose the mechanism to damage.

For opticnal electrical features such as junction boxces, spade and
serew teominal coils. and DIN-type connections, consult ASCO
catalogue,

Cycling Rate and Estimated Life

When controlling unlubricated air or dry. incrt gas, special con-
struction is wsually required to provide long valve life. Selecting
the solenoid valve to last as long as the rest of the system or
equipment allows the valve to be serviced during normal
maintenance downtime.  Because forcign matter such as pipe
scale can shorten the life of a solenoid valve, a suitable strainer
should be installed as close us possible to the valve inlel.

A striner or filler should always be installed os close
a5 possite to the intet of a solenocid valve.

Pipe joint compound or Teflon tape should be used on
all rcle fittings, but should not be placed on the first
two throads or an fernaie fitings.

HOW TO INSTALL AND MAINTAIN
ASCOe Red-Hat and Red-Hat 1l Solenoid Valves

Praper installation and maintenance procedures go 2 long way
toward prolonging valve life. Read and follow the instruction
packed with each ASCO Red-Hat and Red-Hat 11 valve.

Numepluate daty - voltage, pressure, ete. - should be checked to
ensure compatibitity with system conditions, Check, 1oa. that the
type of solenoid enclosure is compatible with your operating
enviranment,

Some Red-Hat and Red-Hat 1T valves are designed 1o operate in
any mounting position, while others must be oriented in a certain
wity 10 operate properly, Whenever possible, however, all valves
should be mounted with the solenoid in a vertical and upright
pasition w reduce the possibility of loreign matter accunulating
in the core twbe arci. The first Tine of defense against this
ocetrrence., owever, s the installation of a filler or stiainer as
close as possible to the valve inlet.

{nstallation Practices
Fetion tape or pipe joint compound should be used. but only on
male pipe threads. To prevent foreign matter from entering the
valve. do not apply cither sealant to the first two male threads or

to any of the female treads.

Two wrenches should be used to attach the valve o 1ts piping. Use
a pipe wrench to turn the pipe into the valve, and a second wrench
on the flat of the valve body. To prevent distortion of the valve
body. apply the second wrench to the side of the valve imo which
the pipe is being inserted.

Because the Tetlon tape or pipe joimt compound reduces {riction
and makes twrning casy, there 1s @ fendeney to over torque when
mstalling valves. This puses potential damage (o (he valve body,
especially aluminum or die-cast body valbves,

Inlet and outlet piping must be properiy supported 1o prevent
strain on the valve bady.

Wiring must comply with local codes and the Canadian Electrical
Code. Be sure that the sofenoid leads cannot be pulled from the
coil. [1" vou are not using Mexible condult Tor transition mio the
valve. the supply conduil must he properly supported (o prevent
stress on the solenoid assembly.

A considerable amount of forgign matter can collect in a sysiem,



especially during new construction.  So. always [lush the sysiem
thoroughly before releasing it for normal operation. Clean the
stratners and filters afier the line pressure and electric power have
been shat off, but be sure to open the strainer service cap stowly
to release rapped pressure. A second {lush may be necessary.

Maintenance Procedures
Cleaning of filters and strainers should be part of your normat
preventive maintenance program, along with cleaning and
inspection of the valve. If the valve is not operating properly, and
corrective steps are required, confirm that the problem is in the
valve and not cavsed by other conditions in the system.

Foreign matter in the valve, such as pipe joint sealant, cosrosion
from pipes and process vessels. mineral deposits and other solids,
1§ & major cause of solenoid valve tailare. If valve disassembly is
required. always follow the instructions supplied with the valve
for disassembly, cleaning and reassembly.

it

Two wrenches shou be used when removing or
installing a solenoid - aive., Stress on the valve body cun
be prevented by placing the wrench on the same side
of the valve as the pipe that is being screwed out of or
info the valve.

Before disassembling the valve, it's always best to have on hand
those parts subject te wear which are most likely o require
replacement. ASCO otfers rebunld ks containing all the internal
parts needed to restore the valve to its like- new condition.

Excepton very old valves, you'll find the rebuiid kit number listed
on the valve nameplate. These kits include comprehensive in-
structions and an exploded view of the valve. On all valves. but
especially Red-Hat 11, always be sure to reinstall the nameplate.
The nameplate serves as a retainer to hold the solenoid 1o the
valve.

Maintenance Tips
Divect-Acting Valves
Always tum off electnical and fluid supplies before disassembling
a valve, and loosen the solenoid base slowly to release any trapped
pressure. Remove internal parts and wipe them clean with a hint-
free cloth. Examine the valve body for foreign material and

After electric power and fluid fing pressure hove been
shut off, the first step in valve disassembly is o remove
the solenoid mechanisrn.

Dirt on the valve body and on internal parts should be
wiped off with a lint-free cloth.

The solenoid core must move fregly in the core tube and
should be free from signs of binding and excessive wedar.



deposits. Be especially caretud not to scratch the valve seat or disc
during cleaning.

The movable core and cere tube should be examined for signs of
binding and wear. If present. all internal parts should be replaced.
If there is excessive wear 10 the valve hody (e.g. wire drawing of
the seat}. the valve should be replaced.

The disc at the end of the movable core or piston should be
checked for signs of excessive impacting. It deep impressions
are noted. and the system involves liquids, a water hammer
condition may exist. To protect the pipes and equipment in the
system, install a water hamimer cushioner close to the valve

inlet, or replace the valve with an ASCO Slow Closing valve.

Aficr reassembly, check the valve operation by energizing the
solenoid coil. A sharp metallic click should be heard if the valve
is operating properly,

Pilor-Operated Valves

Cleaning and inspection procedures are essentially the same as for
direct-acling valves. However, pilot operated valves also have a
diaphragm or piston with bleed holes which must be cleaned. The
piston should move freely in its cylinder and the piston rings
should rotate freely in the groove.

HOW TO TROUBLESHOOT

ASCOe Red-Hat and Red-Hat Il Solenoid Valves

Because there are so many potential reasons for solenoid valves to
malfunction. they are often thought te be complex. rouble-prone
devices. Actually, they are quite simple and very reliable. Many of
the problems originale outside the vaives themselves, while others
are caused by misapplication or improper installation.

Troubleshooting should begin with a check of the voltage and
pressure input. The problem may be caused by an inoperative
control relay or a fluctuating pressure regulator. If voltage and
pressure cheek out, look to the valve. The main reasons a direct-
acting solenoid valve fails to operate include:

* Low or no vollage

* Burned-out solenoid

* Pressure higher than the valve's rating

= Foreign matter in the valve

* Binding core or damaged core tube

To operate properly. a solenoid valve core must move within the
core tuhe and contact the plugnut when the coil is energized. You
should hear a sharp metallic click at energization. Absence of the
click usually indicates an electrical problem. For most valves,
voltage applicd to the coll must be at least 85% of the nameplate
voltage rating,

If the valve coil is receiving the proper voltage, absence of a click
may mean that the line pressure is higher than the valve's rating,
Check that next.

[f line pressure is OK, foreign matter may be preventing the core
from moving in the core tube. Core movement can also be
restricted if the top of the core has been peened over by millions
of operations, it the disc is swollen or cut. or if the corc itself has
been damaged.

A pilot-operated valve might tail to operate when energized even
though a click has been heard. A no-flow condition may be caused
by:

= Insufficient pressure drop across the valve

* Ruptured digphragm ot damaged piston ring

+ Plugged or restricted pilot orifice

Both pilot-operated and direct-acting valves can fail to operate
when de-energized because of:

« Faulty control circuit

» Scale or other foreign matter in the valve

= Binding core or damaged core tube
* Broken spring

Pilot-operated valves may also malfunction when de-energized
due 1o

* Plugged bleed orifice

» Damaged pilot scat or dise

» Damayged diaphragm or piston

* [nsufficient pressure drop across the valve

Excessive solenoid noise (hum or chatter) can be cavsed by:
* Low voltage
* Faulty relay or improper electrical control signal
+ [Loose solenoid parts
+ Foreign matter on core or plugnut face
* Worn core or plugnut face
* Damaged spring
= Excessive systemn pressure

When troubleshooting 4 way valves controlling cylinders, it is
important te follow the instructions provided with the valve.
Some 4 way valves require an oil-mist lubricator for proper
operalion,

Pilot-activated 4 way valves normally require full-size piping for
pressure inlet and exhaust. In some of these valves, restrictive
speed control devices should be installed in the cylinder
connections.

Because faulty cylinder operation is often caused by the cylinder
itself, it should be checked for:
» Misalignment between the piston rod and connected load
» Lack of lubrication
+ Worn and Icaking piston cups which allow fluid to exhaust
through the valve
+ Foreign matter in the speed controls
+ Systemn overloading, low line pressure, or undersized hoses
or fittings.
If the problem docs not appear to be in the cylinder, the valve
should be checked.



ASCO offers rebuild kits which contain ol components
needed to make G valve like new again.

Pilot-activated 4 way valves normally require full-size piping for
pressiwe inJet and exhaust. In some of these valves, restrictive
speed control devices should be instalied in the cylinder
conacchions.

Because faulty cyhnder operation is often caused by the cylinder
itself, it should be checked for:
» Misaligament between the piston rod and connected joad
* Lack of lubrication
» Worn and leaking piston cups which allow fluid to exhaust
through the valve
* Foreign matter in the speed controls
* System overloading, low line pressure, ot undersized hoses
or fitings.
If the problem does not appear to be in the cylinder, the valve
should be checked.

TROUBLESHOOTING GUIDE

Prebiem

Possible Couse

Proboble Solution

walve will ot operate
when wlve Qircult s
snergized (direct-
actirg vake)

Low voltage or ng voltage 1o solencid coil

Chack vollage at coil: for most valves, voltlage should e ot least 85 percent
on nameplate rofing.

Burned out coil

See "Coill Fallure” below,

Excessive forgign motter jomming core
in core tube

Clegn vilva; ingtall sirginer ¢lose 1o valve inlat

Binding core of damaged core lube

Replace parts.

Excessive fluid pressure

Reduced pressure 10 valve nomeplate prassuee raling or instal
suitable valve,

Valve will not operate
wihen valve crcuit is
energized {pilg:-
apearated valve)

Some causes and solultions as for dirsct-
acting valve, plus:

Low prassure drop Qordss valve

Vialve might be oversized: replace valve with one having o smclles crifice.
Incregse prassure, if possible.

Ruptuied diapbragm ar piston nng

Reploce damaged parts.

Plugged or restricted pilot onffice

Clean valve and pilot crifice.

Vowe will not close or
shift when valve circuit
is de-energizec (direct-
acting valve)

Cail not de-gnergized

Check slectical control circuit.

Excassive forsign motter jamming core in
core tube

Clean volve: instail shainer closa to volve inlet.

Damaged disc or seot causing intemal
iegkage

Binding core or domaged core lube

Replace with new parts.

Damoged spaing

Replace with new spring. Mever elongate of shorlan spring.

Wahee will ol Ciose o
shift when valve circuit
is de-energized (pilot-

Sarme causes and solutions os tor direct-
acting valve, phus:

Fiugged blged ciifice

Cleon orifice.

operated valve) Damagad piict seat or pilod dise Replacs with new parts,
Camaged diaphragm or piston
Domaged pilot spring Raplace with new spring. Mever elongate or sharten sping.
Ingufficiant pressure diop across the volve volve might be oversized; replace valve with one having Q smhalier crifice.
Incregse prassure, if possicle.
Wire drowing Cirt or foreign matter is iodged on seat Replace valve body or install new valve: instali suitable strainer close 1o
intet of valve,
Cail foilure * Ovenvolicge

Chack vollage at coii; vollage must conform to namepiate rating.

Damaged core of core fubye causing innsh

current fo be driawn continuously

Excessive foraign matter jormming core in core
futye and causing infush current 1o be drawn

conhnucusly

Check for damaged core and core tube. or damagsd spring. Chack for
seale or foreign matter on the caore or inside the core tube, Clean
thoroughly and repiace any damaoaged pards.

Excessive fluid pressure causing inrush
current 10 be drawn continuously

Reduce pressure of instoll suitable valve.

Excessive ambient of fluid temperature

Closs A coils are limited 1o ambient termperatures of 77°F For termpearature
up to 1672 F, use Class F coils; for tamperatures up o 212°F, use Closs H.

Missing solenoid pars

Irstall missing salenoid houging and otiver metal parts o propery install
incorecty assembled metal parts. The housing and other metal parts form
prart of the magnstic circult and are required to provide the impedonce
ngeded 1o limit curant drdre.

Waoisture inside solencid enclosurs

Waterproof the entrance conaduit 1o prevent sniry of moisture. If valve i
mounted outdoors. check 10 see that enclosure is weotherproof ond thot
gaskets are in good condition; use appropnata sealant where reguired. If
gensral-purposs anclosurs is usad in a damp or humid gtmosphere, use
watsright, molded coils

* In Red-Hat Il Explosionproof solenoids, o binding core, high-inpul voltage. or excessive ambient or fluid temperature may couse the sclencid's non-resattable
thermal fuse to open. If this occurs, thea solencid must be replaced.
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CustomControlSensors

®

Hazardous Areas

Adjustable Pressure Switch

6900G*E* - Diaphragm Sensor

DESCRIPTION

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-pressure capability.

(System and Proof)

Certified explosion proof hermetically sealed
electrical assembly for environmental
protection.

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

\
5.70 MAX | | ADJUSTMENT WHEEL \ -
(144,3 mm) 6.73 MAX —c
(170,9 mm) e b
] > | N (2) MOUNTING HOLES e | e (
1.34 210 (5,3 mm) T
(340 mm) T DIAMETER
‘ 1.125 (28,6 mm)
1.50
(38,1 mm)
1.25 HEX :
175 MAX (31,8mm)  PRESSURE PORT 1375 HEX
: -11- MDA{ (34,9 mm
(44,5 mm) P 1-11-1/2 NPT ( y
i DIAPHRAGM
PRESSURE
| PORT IS FLUSH
75 (19,0 mm) U2-1aNpT  WITHTHIS

.87 HEX

(22,1 mm)

18" (457 mm) 18 AWG
FREE LEADS
ELECTRICAL

CONNECTION
1/2-14 NPT

DESIGN PRINCIPLES

18" FREE LEADS 18 AWG

6900GZE**-7066, FLUSH
MOUNT CONFIGURATION
SHOWN BELOW

SURFACE

" 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*

ccsdualsnap.com [Z%

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:

<=Z

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 08ATEX1046X. (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



Hazardous Areas
Adjustable Temperature Switch

®

CustomControlSensors 6900TE* - Probe

DESCRIPTION

» 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

.87 HEX
(22,1mm)

18" (457 mm) 18 AWG

. / FREE LEADS

ELECTRICAL CONNECTION

DESIGN PRINCIPLES

HERMETICALLY SEALED
ELECTRICAL ASSEMBLY

qlr

" SWITCHING ELEMENT(S)

1 /1/2 14 NPT
ADJUSTMENT WHEEL
5.68 MAX
(1443 mm) (_an% /(2) MOUNTING HOLES
N %2 .210 (5,3 mm) DIAMETER
4‘; ® @
1.34
(34,0 mm)
! =
1.13 —— |
(27,6 mm) __| 1.50
58/55 ‘ ‘ (38,1 mm) 3
(147,31 139.7 mm) .38 (9,7 mm) DIAMETER %

|

TEMPERATURE PROBE -

N

RS2

. —__ WEATHERPROOF
ENCLOSURE
- EJ "DUAL SNAP" BELLEVILLE

SENSING SPRING

NOTCHED ADJUSTMENT
WHEEL

jan PRESSURE PORT
[ _— 1/2-14 NPT

STAINLESS STEEL

5
1.25 ]
= (31,8 mm) B‘_/TEMPERATURE PROBE

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.

DUAL-SNAP* cesdu

Models: 6900TE*, Page 1 of 2
alsnap'com Form 830G, 4.21.11



®

CustomControlSensors

Hazardous Areas

Adjustable Temperature Switch

6900TE* - Probe

OPERATING AND ORDERING DATA

WETTED PARTS: 300 STAINLESS STEEL TEMPERATURE PROBE
SERIES ADJUSTABLE SET POINT RANGE Agzig)g'm;'z MAXIMUM
6900TE* PROBE
INCREASING DECREASING ATBOTTOM | ATTOPOF | 1EvbeRATURE
TEMPERATURE TEMPERATURE OF RANGE RANGE e
DEGREES F DEGREES F DEGREESF | DEGREESF | (DEGREES C)
(DEGREES C) (DEGREES C) (DEGREES C) | (DEGREES C)

. +20° to +120° +0° to +113° 20° 5° +200°
B900TE2 | 70 {5 +49°) (-18° to +45°) (11°) (4°) (+93°)

. +80° to +205° +60° to +198° 20° 5° +300°
6900TEM4 | (1277 10 +96°) (+16° to +92°) (11°) (4°) (+149°)

. +185° to +315° +165° to +308° 20° 5° +400°
G900TE™6 | (,g5e 10 +157°) |  (+74° to +153°) (11°) (4°) (+204°)

. +280° to +405° +260° to +398° 20° 5° +500°
B6900TE™8 |, 138210 +207°) | (+127° to +203°) (11°) 4°) (+260°)
EXTERNAL PROBE PRESSURE:

System Pressure: 1250 PSIG (86 bar) Proof Pressure: 1500 PSIG (103 bar)

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: 6900TEM16-7042

TEMPERATURE
CONVERSION

32DegF=0DegC

OPTIONAL STANDARD
MODIFIED SUFFIXES

7008: Gold Contacts

7042: Stainless Steel Body

7054: 2 Meter Free Leads

7076: 18 inch Teflon Free Leads
(Low Temp Wire)

7081: 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.)

Note: Additional modified
standard suffixes are available,
consult CCS sales department or
CCS Representative.

THERMOWELLS

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

* ¢-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)

* |ECEx - SIRA certified, SIR 10,0193X (Option Y)

ELECTRICAL CHARACTERISTICS SCHEMATIC AND WIRING CODE
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
125DC 5 5
*125AC - 50/60 Hz 1 max 1 max
*30DC 1 max 1 max

*Gold Contacts -7008 Suffix

SPDT-STANDARD
COLOR OF LEADS
RED N/C
BROWN C

BLUE N/O‘Q—?
GREEN 4{ [In

DPDT-"M"
T COLOR OF LEADS

RED N/C1 —01 B

BROWN C1

BLUE NO1 %)_f
BLACK N/C2

YELLOW C2 :?:L )
VIOLET N/O 2 %_f
GREEN —{ [

DUAL-SNAP

ccsdualsnap.com ‘

Models: 6900TE*, Page 2 of 2
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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Type 119

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—



o
T L]

.

f‘;\.

Type 119

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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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
8110 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
1033323)(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 Doz 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.
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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
501 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 | 82.7 760 524 360 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 41 850 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
1/2 inch / 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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1. Lubricants must be selected such that they meet the temperature requirements.

Figure 7. Type 627 Regulator Assembly
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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.

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.

| FISHER |

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.

&

&
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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):
01to 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
* Handwheel adjusting screw
¢ Inlet screen
* 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
* Silicone (VMQ) elastomers for cold temperatures
* Fixed Bleed Restriction
e 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)
0to 20 (0to 1,4) green stripe GEO07809T012 0.135 (3,43)
0t0 35 (0 to 2,4) silver Music Wire T14059T0012 0.156 (3,96)
67C. 67CR 010 60 (0 to 4,1) blue stripe T14058T0012 0.170 (4,32)
67CE 67OFR 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‘ %;%SFE'R 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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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 in regulator shutdown, install upstream
block and vent valves and downstream block and vent
valves (if required), or provide some other suitable
means of properly venting the regulator inlet and outlet
pressures. Install a pressure gauge to monitor
instruments on startup.
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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 not 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) R67CFRXON12

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
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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
102 Valve Cartridge

1142 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
1402 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

T40645

Key
18

19

20

22

Figure 3. Type 67C or 67CR Assembly Drawing

Description

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

Locknut
Type 67C, 67CR, 67CF, or 67CFR
Type 67CS, 67CSR, 67CFS or 67CFSR

Upper Spring Seat
Type 67C, 67CR, 67CF, or 67CFR
Type 67CS, 67CSR, 67CFS or 67CFSR

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

Key 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

18 17

20 10
16 26

11

\_@

Figure 5. Type 67CF or 67CFR Assembly Drawing

12 2

T40573-2

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



67C Series

40C1728

Figure 6. Type 67CFS or 67CFSR Assembly Drawing

VENT POSITION 2

VENT POSITION 1 ™ B VENT POSITION 3
(STANDARD) e

o — JE

INLET OUTLET

VENT POSITION 4 J

[
>
c
[]
B2699_C m

Figure 8. 67C Series Spring Case Vent Positions

10

Figure 7. 67C Series Optional Panel Mount

DRAINVALVE 9 ‘
POSITION 4 z
; [2]
m
DRAINVALVE /_@
POSITION 1
(STANDARD) DRAINVALVE
| POSITION 3
M- )
INLET OUTLET
82698 D DRAINVALVE
POSITION 2

Figure 9. Type 67CF, 67CFR, 67CFS, and 67CFSR
Drain Valve Positions



67C Series
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Figure 10. Diaphragm Assembly (Key 16)

SOFT SEAT
(KEY 15)

T 1
VALVE PLUG Rf!; =
(KEY 11) x

O-RING _/é

(KEY 14)

VALVE CARTRIDGE
(KEY 10)

VALVE SPRING
(KEY 12)

AN

VALVE RETAINER
B2695 (KEY 13)

Figure 12. Valve Cartridge Assembly

Figure 11. Optional Closing Cap
(Only Available with the 1/4-inch Spring Case Vent)

<« 018
(4,57)
A
A
050 032
oD
(12.7) (8,12) i
A 2
A

SPACER OUTER DIAMETER SPACER WIDTH AND

INNER DIAMETER

(39

O
\ NG

SPACER l—"{

B2697

Figure 13. Spacer Diameter and Assembly
(For Installing in an Existing Installation
if the Mounting Bolts are too Long)



67C Series

Fisheris a mark owned by Fisher Controls Interational, Inc., a business of Emerson Process Management. The Emerson logo is a trademark and service mark of Emerson Electric Co. All other marks are the
property of their respective owners.

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy, they are not to be construed as warranties or guarantees, express
orimplied, regarding the products or services described herein or their use or applicability. We reserve the right to modiify orimprove the designs or specifications of such products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibility for proper selection, use and maintenance of any Fisher product remains solely with the purchaser.

For information, contact Fisher:
Marshalltown, lowa 50158 USA
McKinney, Texas 75070 USA
28320 Gallardon, France

40013 Castel Maggiore (BO), Italy
Sao Paulo 05424 Brazil

Singapore 128461 FISHEH
©Fisher Controls Interational, Inc., 2003,2004; All Rights Reserved www.FISH ERregulators.com




KIMRAY, Inc.

HIGH TEMPERATURE PILOT GUARD

Oklahoma City, Okla.

ACTION:

Direct acijon; Pilot Output Pressure (Yellow) increases with
temperature rise. As long as the temperature s above the set
point, the outpui will remain at supply pressure. If the pilot
flame goes out, the pressure decreases and drops to zero.

APPLICATION:

Used as a Pilot salely shutdown or as a high stack tempara-
ture shutdown,

TEMPERATURE RANGE:

-30°F minimum to 2180°F maximum.
-342C minimum to 1149°C maximum.

Tharmastal Belioes Assembly
Sugpiy Pressore
D Curpu? Frassure

Supply Freasurs. ST

CPERATION:

This Thermostat consists of. a STAINLESS TUBE for
monitoring the pilot flame, which is connected by a Low
Expansion Alloy Fod 1o a BELLOWS ASSEMBLY. The
changes In the length of the STAINLESS TUBE operate a
PILOT PLUG seat. The PILOT PLUG consists of two stainless
balls rigidly connected together. The seat at BALL 1 is the
Output Pressure vent {Yellow to Atmosphere). The seat at
BALL 2 is the Supply Pressure inlet (Violet to Yellaw].

Assume the set point an the HT 12PG is above the
temperature of the system. The vent at BALL 1 is open and the
inlet at BALL 2 is clased. Output Pressure {Yellow) is at 0 psig
or ventad. )

As the temperature rises in the system, tha STAINLESS
TUBE or outertubs increases in length to mave the Thermostat
Bellows Assembly in a direction to first cluse the seat at BALL 1
(Yellow to Atmosphere) and open the seat at BALL 2 (Viclet to
Yellow). This causes the Ousput Pressure (Yellow) to increase
and hold a safety valve open.

If the temperature decreases (pilot flame goes out), the
action reverses and Quiput Pressure (Yellow) goes to zero.
This allows a safety valve to close, removing the gas supply for
the burner and pilot light system.

SUPPLY PRESSURE:

5 psig minimum to 30 psig maximum, T

Haltous Assambly .

ow E1ponzion Alloy

A
AN

ST Y
3~ NN

k/ Gutput Fressure

B (Emmm.r Tods

HT 12PG



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

Form 498

w9

W1

L9
L1

m 1510/ B G '5A | | C | [we Es mMC

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.’
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Speed Controller with One-touch Fitting . ,
Elbow TypeIUmversal Type Series AS

. Universal Type

Applezhla hbing 0.0, 2d
w oD A H,
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1 15802t [7a |— 1
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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,
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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
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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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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_
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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
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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.
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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
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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
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‘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
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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

535
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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

538
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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.]

512
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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

N
5



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

&g



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

o
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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

SVe g ' . 467



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,)
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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 .-
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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‘ .
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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. .
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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,

496 ‘ : L %SNE



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
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General Specifications - , ‘ , ,
CASE: Sturdy, corrosion resistant series 304 stainless

Bimetal 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.

MInﬂmmonh. inc.
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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
e 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

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) - 1 -

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. _T:_ I
STEM LENGTHS: (In Inches) 2-1/2" to 24" available [

Ta g
8- . ]

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. ! :

MIM inc.
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Back Connected Bimetal Thermometers Model 30 & 50

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
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 s ~
50% of scale up to 500°F (250°C) ACCURACY: Guaranteed to {olem 12" NP
1% of full scale (Grade A per ASME B40.3 Standard) Length)

CONNECTION: 1/2" NPT, 304 Stainless Steel standard, other | L /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}lstom Dials, Min—Max Pointer, Union Back Connected (Models 30 & 50)
Locknut, Union Connection and more available.

MImtmmonh,lne.
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Bottom Connected Bimetal Thermometers Model 31 & 51

o 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

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.

4-1/4"  HERMETIC SEAL: Hermetically sealed per ASME B40.3 Standard.
ar GUARANTEED NOT TO FOG UP

5-1/4"  STEM: 304 Stainless Steel, TIG welded at tip and case connection.

18" HEX 1/4" diameter standard; 3/8" diameter available.
et . DAMPENING: Helix coated with viscous silicone to minimize pointer
 EE— oscillation and improve sensitivity (ranges below 500°F).

OVER RANGE: Temporary over or under range tolerance of 50% of

I
A 1 scale up to 500°F (260°C)
‘ 12 NPT | 151 E-“'|"'_ 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.

5
(Btem
Length)

[ e i

Bottom Connected (Models 31 & 51)

MIM 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.

Stainless Steel Case

Hermetically Sealed

Tamper-Proof

SPRCIRCATHONG » = = 5 5 % 8 & 5 5 5 8 5 8 5 5 8 8 8 8 8 8 8 8 88 8 8888 888N

CASE: 304 Stainless Steel
DIAL: Anti Parallax, heavy gauge aluminum with white matte finish.

CRYSTAL: Fully gasketed glass standard. Lexan, acrylic and shatterproof
available.

HERMETIC SEAL: Per ASME B40.3

STEM: 304 Stainless Steel, TIG welded at tip and case connection. 1/4" diameter
standard.

ACCURACY Guaranteed to 1 % of full scale (Grade A per ASME B40.3 Standard)
CONNECTION: 112" NPT, 304 Stainless Steel standard. fe— 10—
OPTIONS: Special ranges, custom dials, stems, connections and windows. iy
OVER RANGE: Temporary over or under range tolerance of 50% of scale
up to S00°F (260°C).

Stem lengths are available from 2-1/2" to 24". Ranges from -'100°F (-70 °C) to
1000 °F (550°C) are available.

Bk e e AR Back Connactad Model 53
FCk LOnech Model X Bottorm Connected (Models 34 & 54)

THEIDWM
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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
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)

179" NET 131" == - ACCURACY: Guaranteed to 1 % of full scale (Grade A per

= ASME 840.3 Standard)

g CONNECTION: 1/2" NPT, 304 Stainless Steel standard, other

- - 215" ~ connections and 316 Stainless Steel available.

L-:ﬁghl 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

J | —\ay 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°
. ’ s and stem variation of more than 180°. Flexible stainless steel bellows
Adjustable Angie (Models 32 & 5&) sealed at case and stem connector protects the temperature
transmission mechanism and guarantees the hermetic seal.

mlmtmmonh, 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.

Adjustable Union Connection Vo
The TREND Adjustable Union Connection allows b, :-.i—_ "—L
for the installation of a Model 32 or 52 Adjustable i1 _1'_|.
Angle Thermometer without rotating the case. Ideal P i
for use in a confined space. See "How To Order" on . i

next paae for this option.

Maximum or Minimum Indicating Pointer ! .
This option allows operator to view what the highest or
lowest temperature has been in the process. High I
vibration environments are not recommended. Please
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. iy || g
" —_— i & =
Silicone \:,:g' ~ =
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 tenl"'nperature: 501"500"F) Please Duct Flange
see "How to Order" on next page Part # TABDO-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.

MIM inc.
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How to Order Bimetal Thermometers

Table 4 - Scale Type

Ef--u‘ oy '\.; ymipkate Model Number from the Tollowing tables KEY DESCRIPTION
KEY MODEL NUMBER 30 080 A O 010G 4 XX 0 [Dual Scale Fahrenheit and Celsius
TABLE BASHS MODEL T 1 Single Scale Celsius Only
TABLE CSTEM LEMNGTH 2 | Single Scale Fahrenheit Only
TABLE 3 LilAL TYFE (LLGEO)
TABLE 4: SCALETYPEIFECORFELD Table 5 - Range (See Bottom of Page)
ABLE5: RAMGE Table 6 - Crystal Material
ABLE 7. COMNECTION — KEY| DESCRIPTION ____
TABMER  OETH NS (5 & 5 ONLY A | Acrvlic Plastic (Standard w/Silicone Fill)
L O I ST [ 4 L1 R
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
14 -20/120 20 | 2 |-30/50 10 1 -20/120 NA
19 -40/160 20 | 2 |-40/70 10 1 -40/160 NA
*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 |10/150 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| 10 [40/425 50 5 | 100/800 0/450
12 200/1000 100 | 10 |[100/450 5 | 200/1000 100/550

mlmtrumnh, 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% ofspan (ASME B40.1 Grade 1A)

Ranges (All ranges not stocked)

Vacuum / Compound to 30"HG / 0 / 200 PSI
Pressure from 15 PSI to 15,000 PSI
or other equivalent units of pressure or vacuum

Working Range
2" & 2¥5" Steady: 3/4 of full scale value

Fluctuating:  2/3 of full scale value
Short time:  full scale value

4" Steady: Full scale value
Fluctuating: 0.9 x full scale value
Short time: 1.3 x full scale value

Operating Temperature
Ambient: -40°F to 140°F (-40°C to 60°C) Nete?l
Media: max. 212°F (+100°C)

Temperature Error

Additional error when temperature changes from reference
temperature of 68°F (20°C) +0.4% for every 18°F (10°C)
rising or falling. Percentage of span.

Standard Features

Connection

Material: 316 stainless steel

Lower mount (LM)

Center back mount (CBM) 2%%"

Lower back mount (LBM) 4"

1/4" or 1/2" NPT limited to wrench flat area

Bourdon Tube

Material: 316 stainless steel

30"Hg (Vac) to 1000 PS| C-type - 2" & 214"
30"Hg (Vac) to 1500 PSI C-type - 4"

1500 PSl to 15,000 PSlI helical type - 2" & 2v5"
2000 PSI to 15,000 PSI helical type - 4"

Movement

Stainless steel

Dial

White aluminum with black lettering. 2%2" with stop pin.

Pointer
Black aluminum, non-adjustable

Case

304 stainless steel with vent plug and SS crimping ring.
Welded case/socket connection

Weather Protection

Weather resistant (NEMA 3/ IP 54) - dry case
Weather tight (NEMA 4X / IP 65) - liquid-filled case

Standard Scale
PSI
PSI, PSI/BAR, PSI/KPA, PSI/KG/CM2 (2¥2" CBM)

Window Gasket
Buna-N

Case Filling
232.53 - None
233.53 - Glycerine

Window

Polycarbonate
Acryic (4")

ORDER OPTIONS (min. order may apply)
Custom dial layout
Steel zinc plated u-clamp bracket (field installable)
Stainless steel u-clamp bracket (field installable)
Pressure compensating membrane window for filled gauges
Stainless steel polished front flange (CBM or LBM only)
Stainless steel rear flange
316 SS threaded restrictor
Glycerine, silicone, or fluorolube case filling (Type 233.53) teey
Special connections limited to wrench flat area
Other pressure scales available:
Bar, kPa, MPa, Kg/cm? and dual scales
DIN standards
Cleaned for oxygen service
Externally adjustable red drag pointer (max. hand)
Externally adjustable red mark pointer (set pointer)

Note 1 Temperature Ranges (Liquid filled gauges)

Glycerine: -4°F to 140°F (-20°C to 60°C)
Silicone: -40°F to 140°F (-40°C to 60°C)

APM 23X.53
(APM 02.13)



Dimensions:
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23x53 | M/RF
A* NOMINAL SIZE

TYPE/SIZE | WEIGHT | KEY | A* | B C D E G H J L M | N S T | w
2ax53 | 0-27Ibs. \mm | 50 | 48 | 30 | 50 | 12 | 53 | - [ 36 |65 | 71 | 60 | 55 | - | 14
z * icf) '%fé'f,’s' in | 2 |1.89|118|1.97|047 209 0.14 | 0.26 | 2.80 | 2.36 | 0.22 | 1/4" | 0.55
o3x53 | 036Ibs. | mm | 63 | 54 | 32 | 62 | 13 | 54 | -~ |36 |75 | 8 | 75 |65 | - | 14
250 |" icf) '%fe'é’s' in | 25 | 213|126 |244 | 051|213 0.14 | 0.30 | 3.35 | 2.95 | 0.26 | 1/4" | 0.55
23X 53 j(-)}gﬁltl);-& mm | 100 | 87 | 48 | 100 | 155 | 795 | 30 | 48 | 9 | 132 | 116 | 8 - | 22
ud iffiled | in 4 |343|189 394|061 (313|118 |0.19|0.35 |5.20 | 457|031 | 1/2" | 0.87

NOTE: For 1/4" NPT connections on 3" and 4" gauges, reduce B* dimension by 5 mm /7 0.02 in.

Panel cut-out dimensions: D + Imm

THE MEASURE OF
Total Performance

Ordering Information:
State computer part number (if available) / type number / size /
range / connection size and location / options required.

Specifications given in this price list represent the state of engineering at the time of printing.

Modifications may take place and the specified materials may change without prior notice
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WIKAI

WIKA Instrument Corporation
1000 Wiegand Boulevard
Lawrenceville, Georgia 30043-5868
Tel: 770-513-8200 Fax: 770-338-5118

http://www.wika.com e-mail: info@wika.com
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