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1. ALL WALL PANELS ARE TO BE TYPICAL B/S (BIG/SMALL) PANELS UNLESS NOTED OTHERWISE.
2. ALL DIMENSIONS ARE IN IMPERIAL FOR SHOP USE, METRIC DIMENSIONS ARE REFERENCE ONLY
3. ALL DIMENSIONS TO WINDOWS AND DOORS ARE TO ROUGH OPENINGS
4. DO NOT SCALE DRAWING
5. CONFIRM LOCATIONS OF ANY FANS AND LOUVERS PRIOR TO INSTALLATION
6. CENTRE BUILDING ON SKID
7. BUILDING INSTALLATION AND ASSEMBLY SHALL BE AS PER PTW STRUCTURAL SOLUTIONS LTD. SELF-FRAME INSTALLATION

MANUAL AND DETAILS. WHERE THERE ARE CONFLICTS INFORMATION ON DRAWINGS SHALL BE TAKEN AS CORRECT
8. "POST CONSTRUCTION DRAWINGS" ARE GENERATED FROM CONSTRUCTION CHANGE INFORMATION FORWARDED TO PTW

STRUCTURAL SOLUTIONS LTD. BY THE OWNERS FIELD SUPERVISORS AND OR HIRED CONTRACTORS. ANY CHANGES NOT
DOCUMENTED WILL NOT APPEAR ON THE DRAWINGS AND THEREFORE THE DRAWING MAY NOT BE AN ACCURATE
REPRESENTATION OF THE CONSTRUCTED FACILITY.

9. PRIOR TO THE COMMENCEMENT OF ANY CONSTRUCTION AND OR EXCAVATION IT SHALL BE THE RESPONSIBILITY OF THE
OWNERS REPRESENTATIVE TO VERIFY THE LOCATION AND STATUS OF ANY PIPING, ELECTRICAL, EQUIPMENT OR BUILDINGS

10. ANY REVISIONS MADE TO EXISTING EQUIPMENT, ELECTRICAL OR INSTRUMENTATION ON A FACILITY NOT DESIGNED BY PTW
STRUCTURAL SOLUTIONS LTD. IS ONLY SHOWN AS REPRESENTATION OF WHAT EXISTS AND MUST BE VERIFIED BY THE OWNER.

THIS DRAWING IS COPYRIGHT AND IS THE PROPERTY OF PTW STRUCTURAL SOLUTIONS LTD.. IT MAY NOT BE COPIED, REPRODUCED OR USED IN WHOLE OR IN PART IN ANY WAY WITHOUT WRITTEN PERMISSION OF PTW STRUCTURAL SOLUTIONS LTD..  USE OF THIS DRAWING IS PERMITTED ONLY FOR THE SPECIFIC  PURPOSE FOR WHICH IT WAS ISSUED BY PTW STRUCTURAL SOLUTIONS LTD. AND IT MUST BE RETURNED IMMEDIATELY UPON REQUEST.

·

WALL AND ROOF  DESIGN:
- WALL: 3 WP
- ROOF: 3RP C/W 26 GA 13" CLIP
SCHEDULE OF FASTENERS:
- BASE CHANNEL ANCHORING: (1) #14 x 1 1/2" SCREW OR WELDED
WASHER 1 PER PANEL MIN.
- WALL PANEL TO BASE CHANNEL: (4) #10 x 3/4"  w/ WASHER
- WALL PANEL RIB TO BASE CHANNEL & TOP CHANNEL: (1) #8 x 1/2"
- WALL PANEL TO TOP CHANNEL: (4) #8 x 1/2"
- ROOF PANEL TO DRIP CHANNEL: (4) #10 x 3/4" w/ WASHER
- ROOF PANEL TO RIDGE: (4) #10 x 3/4"
- DRIP CHANNEL TO TOP CHANNEL: (1) #8 x 1/2" EVERY 12" STAGGERED
- ICE RAKES: (1) #14 x 1 1/2" PER PANEL RIB
STITCH SCREWS:
- WALL PANELS: (1) #8 x 1/2" EVERY 36"
- ROOF PANELS: (1) #10 x 3/4" EVERY 36" TOP & SIDE OF RIB

R-12 = CORE INSULATION (R-12)

IWG = INDUSTRIAL WIRE GLASS
CC = CHECK CHAIN
WS = WEATHERSTRIPPING
DC = HYDRAULIC CLOSURE
SG = INTERIOR SLIDE GATE
GA = GAUGE
INS = INSULATEDLC= LOCK CYLINDER

PH = PANIC HARDWARE
LH = LEFT HAND SWING
RH = RIGHT HAND SWING

DS = DOUBLE GLAZED
DOOR LEGEND

LS= LOCK SET

ERECTOR'S NORTHSITE LOADS FOR AB P.ENG STAMP:
LSD: 15-03-61-24 W5M NEAR FOX CREEK, AB
1/50 SNOW = 2.20 kPa
1/50 WIND = 0.39 kPa
CEILING COLLATERAL LOAD (MECHANICAL, ELECTRICAL, ETC.) = 0.15 kPa
BUILDING IS DESIGNED TO COMPLY WITH THE A.B.C 2014 AS PER THE WIND AND
SNOW LOAD SPECIFIED ON THE DRAWING.  OWNER SHALL CONTACT WARWICK
INDUSTRIES IF ACTUAL BUILDING LOCATION AND REQUIRED DESIGN LOADS
DIFFER FROM THOSE SHOWN, IN ORDER TO VALIDATE THE SUITABILITY OF
DESIGN FOR THE INTENDED LOCATION.

12/03/2019

Wilson Engineering, PLLC
Permit to Practice #P12198
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CLIENT:

PROJECT:

JOB NO:

MADE BY: REV. SHEET

AG 0

PTW Structural Solutions Ltd.

Self Frame Shed Building Design

Encana Building

NWP Industries

W40638

EW 3-Dec-19

CSA A660 DESIGN AND CONFORMANCE

NWP Industries

Encana Building

W40638 DESIGN CODE:

REVIEWED BY: DATE:



PTW Structural Solutions Ltd.

Shed Building Design Spreadsheet

User Input Required Input only on ShedBldg Page

Calculation Output

General Design Notes:

Location: Fox Creek Alberta

Design Loads:

Snow Load, 1/50 Hourly Wind Pressure Seismic One day rain

Ss (Kpa) Sr (Kpa) q (1/10) Kpa q(1/50)Kpa Sa(0.2) Sa(0.5) Sa(1.0) Sa(2.0) PGA 1/50 (mm)

2.2 0.1 0.3 0.39 0.135 0.089 0.051 0.025 0.079 80

Design Standards:

2015 National Building Code of Canada

Provincial Codes as Required - 2019 Alberta Building Code, 2018 British Columbia Building Code

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

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

Material:

Light Gauge Steel - 18ga, 22ga, 26ga Galvanized Steel, Grade 37, ASTM A653, 37ksi

Structural Steel - Angles - ASTM A36, 36ksi, HSS - ASTM A500 46ksi

This building is constructed with No Reinf (R12) Wall Panels

3RP-13 (R36) Roof Panels

Fasteners:

Bolts: Concrete Anchors:

SAE Grade 5 or ASTM A325 UCAN Sleeve Anchor

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

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

Spacing - 3 3/4"

Screws: Edge Distance - 2"

ITW Buildex

Minimum Spacing - 3/4"

Minimum Edge Distance - 1"

Notes:

1.  Verify building location in relation to other structures to verify drifting and sliding snow requirements

2.  Verify importance category with project specifications 

3.  Verify Exposure condition with final site location

2 12/3/2019



Reference: Encana Building

Job/Quote No.: W40638

Client NWP Industries

Date: 3-Dec-19

Originated by: AG

Checked by: EW

Province:

Site/Location:

Importance Category:

Input Data:

Roof Dead Load: 7.0 psf

Building Width 14 ft.

Low Eave Height: 8 ft.

Building Length: 17.5 ft.

Roof Slope: 1 :12

Exposure Condition (O/R): Open terrain

Building Category: 1

Bldg Site Class: D

Wall Panels: No Reinf (R12)

Type of Structure: Other cold-formed SFRS

Roof Panels 3RP-13 (R36)

REPORT SUMMARY

Roof Panels Bending FMn= 4.116 ft-k Mu= 2.742 ft-k Ratio 0.67

OK

Wall Panels Axial Compression & Bending FPn= 14.94 Kips Pu= 0.469 Kips

FMn= 1.322 ft-k Mu= 0.323 ft-k

Ratio 0.25

OK

Deflections:

Walls Roof

Service Load Deflection: 0.049 in. Service Load Deflection: 0.167 in.

Allow. Deflection h/180: 0.533 in. Allow. Deflection L/240: 0.700 in.

Deflection Ratio h/Δ: 2261.4 Deflection Ratio L/Δ: 1008.0

OK OK

Fastener Schedule:

Schedule of Fasteners

Fastener Spacing Screw/Panel

Base Channel Anchoring: #14 x 1-1/2 20 in. 1

Wall Panel to Base Channel: #8x1/2" 4

Roof Panel to drip Channel: #10x3/4" 4

Drip Channel to Top channel: #8x1/2" 12in

Stitch Screws

Wall Panels: #8x1/2" 36in

Roof Panels: #10x3/4" 36in

Normal

Alberta

Fox Creek

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

10.00

0.00 5.00 10.00 15.00

H
e

ig
h

t 
(f

t)

Building Width (ft.)
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Reference: Encana Building Date: 3-Dec-19

Job No.: W40638 Originated by: AG

Client NWP Industries Checked by: EW

Seismic Design Parameters

Equivalent Static Force Procedure 4.1.8.11 Snow Loads

Sa(0.2): 0.135 Ground Snow Load 1/50: 2.2 Kpa

Sa(0.5): 0.089 Associated rain Load 1/50: 0.1 Kpa

Sa(1.0): 0.051

Sa(2.0): 0.025 Importance Factor Is: 1.00

Occupancy Importance Factor Ie: 1.00 Wind Exposure Factor Cw: 1.00

Seismic: Roof configuration:

Force Modification Factor Rd: 1.00 Slippery roof (y/n): y

Force Modification Factor Ro: 1.00

Higher Mode Factor Mv: 1.00 Shape Factor Ca: 1.0

Base overturning Reduction J: 1.00 Slope factor Cs: 1.0

Basic roof snow load factor Cb: 0.8

            Site Soil Classification: D Characteristic Length lc: 16.80 ft

Roof Slope α : 4.76 degrees

Type of Structure: Snow Load S: 1.860 Kpa

4.1.8.11(3) Building Period Ta: 0.122 sec

S(T): 0.135 sec. Wind Load

Wind Load 1/50: 0.39 Kpa

Buiding reference Ht: 8.29 ft Wind Load 1/10: 0.30 Kpa

Importance factor Iw: 1.00

One Day rain, 1/50: 80 mm

Exposure Factor Ce: 0.90

End Zone Z: 1.4 ft

End Zone Y: 19.69 ft

Member E (Ksi) A(in^2) I (in^4) L (ft.) λx λy Joint x (ft) y(ft)

1 29000 0.82379 1.103 8.00 0.000 1.000 1 0.00 0.00

2 29000 1.1191 13.692 7.02 0.997 0.083 2 0.00 8.00

7.00 8.58

3 29000 0.82379 1.103 9.17 0.000 -1.000 3 14.00 9.17

4 14.00 0.00

Design Loads:

Wind Factored Loads (1.4) Snow Loads (1.5)

Member #1: 0.012 Kip/ft Factored Snow Load: 0.058 Kip/ft

Member #2: -0.021 Kip/ft Factored Total Load: 0.067 Kip/ft

Member #3: -0.008 Kip/ft

Factored reaction at Panel 0.469 Kip/ft

-0.02 Wu= 0.067 Kip/ft

0.01 -0.01

C. Support Reactions (1.4WL) C. Support Reactions (1.25DL+1.5Snow)

Joint No. Rx (K/pnl) Ry (K/pnl) Joint No. Ry (K/ft)

1 0.033 -0.060 1 0.469

4 0.054 0.060 4 0.469

1

2

3

4

1

2

3

Nomenclature

1

2

3

4

1

2

3

Nomenclature

1

2

3

4

1

2

3

Nomenclature

4



End Wall Base Reactions:

(y)

Dead (y) 35 lb/ft 0.51 kN/m

(x) Snow (y) 65 lb/ft 0.95 kN/m

Wind (x) 95 lb/ft 1.39 kN/m

Wind (z) 80 lb/ft 1.17 kN/m

Wind (y) 40 lb/ft 0.58 kN/m

(z) Seismic (x) 25 lb/ft 0.36 kN/m

Seismic (z) 25 lb/ft 0.36 kN/m

Seismic (y) 15 lb/ft 0.22 kN/m

Side Wall Base Reactions:

Dead (y) 80 lb/ft 1.17 kN/m

Snow (y) 270 lb/ft 3.94 kN/m

Wind (x) 40 lb/ft 0.58 kN/m

Wind (z) 75 lb/ft 1.09 kN/m

Wind (y) 105 lb/ft 1.53 kN/m

Seismic (x) 20 lb/ft 0.29 kN/m

Seismic (z) 20 lb/ft 0.29 kN/m

Seismic (y) 5 lb/ft 0.07 kN/m

Seismic Base Shear
4.1.8.11(2) V=S(Ta)*Mv*IE*W/(Rd*Ro) 0.765366 kips 765.3664 lbs

W= 5.669381 kips

Roof area 245 ft^2

End wall area 128.33 ft^2

Side wall area 160.4167 ft^2

25% snow load 2379.381 lbs

Unfactored Wind Base Shear
Windward Side Leeward Side

2.293169 kips End zone area 160.4167 ft^2

Interior zone area 0 ft^2 1.3523818 kips 0.940787 kips

Wind Governs Wind on end wall 1.345326 kips

Diaphragm and chord force calculations

Building plan dimensions = 14 ft X 17.5 ft

Factored wind load at eave line 86.937 lb/ft 54.095272 lb/ft 32.84203 lb/ft

Moment at roof diaphragm 3.328069 k-ft

Chord force at sidewalls 0.237719 kips 13.58395 lb/ft

Max shear in diaphragm 54.33581 lb/ft

Shear in plane of side walls 19.21894 lb/ft

Wind loads parallel to wall panel

Load at end wall panels 90.74081 lbs

shear between panels 54.33581 lbs/ft

5



ft x ft x ft

,

EW

EW

n/a 

EW

Gable, 

2.  DESIGN STANDARDS Engineer’s Initials*

1-in-50 year associated rain 

Alberta Building Code 2019

2.2

0.1 (kPa)

1.86

1.00

80

(Continued)

Importance factor, Is, 1.00

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

Roof snow load, S, 

Specific rain load (NBC, 

Builder’s Name and Address

Alberta Building Code 2019

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

1-in-50 year ground snow 

(kPa)

(mm)

Wind exposure factor, Cw,  

(a)  Snow and Rain 

National Building Code of Canada, 2015 Part 4; Structural Design

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

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

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

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

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

4.  PURLIN STABILITY

Other 

3.  MANUFACTURING STANDARDS

(kPa)

5.  LOADS

Purlin braces are provided in accordance with CAN / CSA-S136, Clause D3 and Appendix B, Clause 

D3.2.3.  In particular, for a standing seam roof supported on movable clips, braces providing lateral 

support to both top and bottom purlin flange have bee or will be provided.  The number of rows is 

determined by analysis but in no case is less than 1 for spans up to 7 m inclusive or less than 2 for 

(c)  The Manufacturer has been certified in accordance with CSA W47.1, for Division 1 or 2, and /or CSA 

W55.3, if applicable

Certificate of Design and Manufacturing Conformance with NBC, 2015

Manufacturer’s Name and Address PTW Structural Solutions Ltd.,285188 Frontier Rd,Rocky View County,AB,T1X0V9

1.  DESCRIPTION

Fox Creek

Applicable Building Code

Owner’s Name and Address 

Encana Building

This Certificate is to affirm that all components of the steel building system described below, to be supplied by the named 

Manufacturer certified in accordance with CSA A660, have been or will be designed and fabricated in accordance with the 

following Standards to carry the loads and load combinations specified.

Building Type and Size 

AlbertaSite Location

Normal

14

Customer Order Number 

WARWI0Manufacturer’s Certificate No. under CSA A660 

Intended Use and Occupancy

Importance Category (NBC, Sentence 4.1.2.1.(3)

18 9.17

W40638

6 Certificate of Design and Manufacturing Conformance with NBC.doc 12/3/2019



n/a

EW

EW

1.0

n/a

% (kN)

% (kN/side)

n/a

EW

Sa(0.5)

Fa Fv IE

n/a

1.00

Applied as per NBC, Part 4, Sub-section 

0.089 0.025Sa(0.2)

(h)  Other Live Loads 

0.051 Sa(2.0)Sa(1.0)

(Continued)

(m)

(kN)Maximum static, vertical wheel load 

0.135

(kPa)

(g)  Seismic Load :

(f)  Mezzanine Level Load

Wheel base 

Vertical impact factor 

Lateral factor 

Longitudinal factor 

%

Lateral wheel load

Maximum longitudinal load

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

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

continuous roof beams.

Capacity 

(ii)  Pressure coefficients as per User’s Guide – NBC 2015 Structural Commentaries 

(Part 4), Commentary I; Wind Loads, Figures 13 through I12

(e)  Crane Loads (where 

(iii) Building internal pressure 

Category 

per User’s Guide – NBC 2010 Structural Commentaries 

(tonnes)

(top running)(under-running)(jib)

(kPa)

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

1.00

(d)  Wind Load Application                                                                          

Type 

Importance factor, Iw 

(Part 4), Commentary I; Wind Loads

(c)  Wind Load

1-in-50 year reference velocity 0.39

(iii) Applied as described for the building geometry in NBC, Part 4, and in the User’s 

Guide NBC 2005 Structural Commentaries 9Part 4), Commentary G: Snow Loads –

(b)  Full and Partial Snow 

*Initial each true statement.  Mark N/A if Engineer’s Initials*

7 Certificate of Design and Manufacturing Conformance with NBC.doc 12/3/2019



EW

( )

EW

I, 

Professional Seal

Title  

Affiliation  Wilson Engineering, PLLC Permit to Practice #P12198

7.  CERTIFICATION BY ENGINEER

Signature

Professional Engineer

The Province or Territory of , hereby certify that I have reviewedAlberta

the design, and manufacturing process for the steel building system described.  I certify that the 

foregoing statements initialed by me, are true.

Name Edward O. Wilson

Edward Wilson a Professional Engineer registered or licensed to practice in

(j)  Load Combinations

Applied in accordance with NBC, Part 4, Section 4.1

6.  GENERAL REVIEW DURING 

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

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

Dead load of building components is incorporated in the design

n/a

Date December 3, 2019

Mezzanine 

0.15

n/a

(kPa)

(kPa)

Collateral load (mechanical, electrical, ceiling, sprinklers, 

Other (specify) 

(i)  Dead Loads

*Initial each true statement.  Mark N/A if Engineer’s Initials*

8 Certificate of Design and Manufacturing Conformance with NBC.doc 12/3/2019
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Serial No: D0405960  Tag Number:  Date: 16-Sep-2019  Edition:   00  

Body Heat Number: 9655  Top Housing Heat Number: 80H1  Overall Length: 13.250 "

Line Size: 4  Schedule: 80  ANSI Class: 600  Configuration: W x RF  Material: A216WCB/A352LCC

ORIFICE FITTING INTERNAL DIAMETER (inches)

Inspector: Ricardo

PLEASE NOTE:
This drawing may not accurately represent the
model ordered, it is intended as a reference of
the spots checked for bore diameter only. Not
all points may be applicable to all models.

Plane
Upstream Points Downstream Points

A B C D E F0.5D 0.25D 0D
1 3.825 3.827 3.828 3.828 3.829 3.828 3.827 3.827
2 3.825 3.827 3.828 3.828 3.829 3.829 3.827 3.827
3 3.825 3.827 3.828 3.829 3.830 3.829 3.827 3.827
4 3.825 3.827 3.828 3.828 3.829 3.829 3.827 3.827

Temp (°F) 64 64 64 64 64 64 64 64
Roughness (µin) 80 80 80 80 80 80 80 80

Average of Column C (D ): 3.829m Average of Downstream Columns: 3.828
"D " at 68°F: 3.829r

Upstream 0D - 2D

Measured
Allowed
(± 0.25%)

Downstream 0D - 2D

Measured
Allowed
(± 0.5%)

Roughness

Min Max
Measured
(Avg. A-D)

*** Inspected to AGA Report 3 ***

Max: 3.830 3.839 PASS
Min: 3.825 3.819 PASS

Max: 3.829 3.848 PASS
Min: 3.827 3.810 PASS

34.0 250.0 80.0 PASS

PRESSURE TAP TESTS (inches)

Tap Size: 0.125  0.250  0.375  0.500 Instrument Type: Depth Gauge  Caliper

Tap Size is ± 0.016 (0.484 to 0.516): PASS

Inspector: RL TA

Top Bottom
U/S RIGHT U/S LEFT D/S RIGHT D/S LEFT U/S RIGHT U/S LEFT D/S RIGHT D/S LEFT

Tap Size 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.497
Tap Location 0.995 0.990 0.993 0.991 0.994 0.992 0.992 0.991
Pressure Test PASS PASS PASS PASS PASS PASS PASS PASS

Tap Location within ±0.035: PASS

ECCENTRICITY (inches)

Inspector: JS

RIGHT LEFT TOP BOTTOM
HORIZONTAL 0.001 0.004 VERTICAL -0.002 0.003

HORIZONTAL TOLERANCE 0.012 VERTICAL TOLERANCE 0.046        
HORIZONTAL ECCENTRICITY 0.002 VERTICAL ECCENTRICITY 0.003

PLATE SEAL GAP (inches)

Target Seal Gap: 0.562  0.688  0.700  0.813  0.875

Inspector: TA

Top Bottom Right Left
Seal Gap Width 0.562 0.562 0.562 0.562

Orifice Fitting Inspection Report - AGA

Rev. 4QCFM-OF-AGA Jun-24-2013





Serial D0405960 Top Serial No.: T0403878

Chart Recorder #: CC-BCR8     Gauge Serial #: PG-5000-12

HYDROSTATIC SHELL INTEGRITY TEST REPORT

TEST PRESSURE (PSI): 2225
DURATION (MINUTES): 60
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

VALVE SEAT TEST REPORT

GREASE SEAT  SOFT SEAT

TEST PRESSURE (PSI): 1650  EQUALIZER VALVE OPERATIONAL
DURATION (MINUTES): 15  GREASE GUN OPERATIONAL
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

BLANK PLATE REPORT

PRESSURE APPLIED: 15PSI  VACUUM APPLIED TO D/S
SEAL MATERIAL: HNBR  PRESSURE APPLIED TO D/S
FLOW CONDITIONER HEAT #: N/A
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

Standard Test Parameters:
SC FITTINGS: 30 MINUTE HYDRO AND BLANK PLATE TEST
DC & DBB FITTINGS: 60 MINUTE HYDRO, SEAT TEST WITH WATER AND BLANK PLATE TEST
PRESSURE PIPING: 10 MINUTE HYDRO

REVIEW DATASHEET FOR ALTERNATE CUSTOMER SPECIFICATIONS

Hydro Checksheet

Rev. 2CA-QC-FM-HYD Oct-30-2014





Serial D0405960 PLEASE NOTE: This drawing may not accurately represent the model ordered; it is intended as a reference of the spots checked for bore diameters only. Not all points may be applicable

Overall Length: 91.000 "

U/S Length: 51.000 " D/S Length: 40.000 "

10D (38.290")

Plate to Conditioner/Vanes: 31.000 " Plate to First D/S Outlet: 24.000

2D (7.658")

Plane (inches)
1

2

3

4

Temp (°F)

Roughness (µin)

F1 W1 P1
3.830 3.825 3.825

3.829 3.825 3.830

3.829 3.825 3.828

3.830 3.824 3.823

64 64 64

80 80 80

10D
3.826

3.831

3.831

3.824

64

80

P2 W2 F2
3.826 3.824 3.830

3.824 3.825 3.830

3.828 3.826 3.830

3.831 3.825 3.830

64 64 64

80 80 80

F3 W3 P3
3.831 3.828 3.834

3.831 3.826 3.826

3.830 3.826 3.826

3.831 3.827 3.830

64 64 64

80 80 80

2D
3.838

3.832

3.827

3.829

64

80

W4
3.826

3.825

3.823

3.825

64

80

F5 W5 P6
3.830 3.826 3.833

3.830 3.825 3.825

3.830 3.824 3.823

3.830 3.825 3.830

64 64 64

80 80 80

Upstream
Tolerance Measured

% Value % Value

Max Diff between Values 0.5 0.019 0.392 0.015 PASS

Upstream 0D - 1D
Tolerance Measured

% Value % Value

Minimum -0.250 3.819 -0.104 3.825 PASS
Maximum 0.250 3.839 0.026 3.83 PASS

Downstream
Tolerance Measured

% Value % Value

Minimum -0.500 3.810 -0.157 3.823 PASS
Maximum 0.500 3.848 0.104 3.833 PASS

ROUNDNESS CHECKS (inches)

From Fitting Inspection Sheet: Dm: 3.829  Largest Value 0D - 1D Upstream: 3.830  Smallest Value 0D - 1D Upstream: 3.825

Pin Type Flow Conditioner Clearance Checked:  Yes  N/A

Inspector: Ricardo  Date: 18-Oct-2019

Meter Tube Inspection - AGA

Rev. 3QCFM-MT-AGA Nov-25-2013



Serial No: T0403878 Heat No: 80H1

T-SLOT WIDTH: 1.792

FLANGE THICKNESS: 0.814

Inspector: DNW  Date: 31-May-2019

 EQ AND GREASE PORT DRILLED

 EQ PORT: BALL SEAT AND PORT HOLE ARE CENTERED

 TAG HOLES DRILLED CORRECTLY

 SEAL BAR SURFACE PASSES (ROUGHNESS AND NO POROSITIES)

 TOP AND BOTTOM PLATE CARRIER SLOTS ARE BEVELED ON INTERIOR AND EXTERIOR

 SQUARE FLANGE SURFACE IS FLAT

 BOLT UP FLANGE PASSES (ROUGHNESS AND NO POROSITIES)

 ALL THREAD SIZES AND FINISH PASSES

 CLEARANCE ON TOP OF FLANGE FOR NUTS

 PINION SEAL SURFACES PASS (ROUGHNESS AND NO POROSITIES)

 FITTING DEGREASED AND NO SHAVING INSIDE

 WALL THICKNESS PASSES, NO FLAWS ON INTERIOR OR EXTERIOR

Top House Inspection

Rev. 2QCFM-TOP Jan-16-2014



CA-QC-FM-MTR Rev. 2 24-Nov-14

QUANTITY

C Si S P Mn Ni Mo V Cu *RE *CE

HEAT NUMBER QTY

HEAT TREATMENT:

Y.S. UTS

(             ) (             ) AVERAGE ANGLE D

HEAT NUMBER QTY

MATERIAL TEST REPORT

IN ACCORDANCE WITH

EN 10204 - 3.1

DATE

PURCHASE ORDER NO.

ACHIEVED

2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15] 

SPECIFICATION REFERENCE:

PREPARED BY:

REMARKS :

CERTIFIED THAT:

1. THE ABOVE GIVEN DETAILS ARE CORRECT.

2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION.

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 

SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

CHECKED BY:

CHEMICAL COMPOSITION %

 AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / 

MANUFACTURER'S AUTHORIZED INSPECTOR    

MECHANICAL PROPERTIES

Minimum

VALUES

CERTIFICATE NO.

DATE OF POURING

VENDOR MARK

CrELEMENT

COMPANY NAME & ADDRESS:

Maximum

SPECIFICATION

Minimum

Maximum

2. NACE MR 0175

PART NO.
DRAWING                 

REV. NO.
DESCRIPTION

1. *RE = Ni + Cr + Mo + V + Cu  

OTHER COMMENTS:

ACHIEVED

1. STANDARD:

    GRADE:

    YEAR:

%

ELONGATION         

IN 50mm (4d)

PROOF LOAD

( )

HARDNESS

( )

BEND TEST
NOTCH TOUGHNESS

 J (at              °C)
%            

REDUCTION

IN AREA

SERIAL NO.  (If applicable)

2019.07.31

CCI Global - S. Korea 

161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial 

Park, Oryu, Sugu, Incheon, South Korea 

Telephone +82-32-562-0161

ASTM A216 & A352 3ZMQ19062802

WCB / LCC

2008 2019.06.28

C3Z

4" DUAL CHAMBER 460RFDC04 60

0.000 0.000

0.25 0.60 0.045 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

9607 10 0.18 0.31 0.01 0.01 1.05 0.21 0.001 0.006 0.001 0.001 0.219 0.371

9634 10 0.17 0.30 0.01 0.01 1.09 0.19 0.002 0.005 0.001 0.001 0.199 0.366

9642 10 0.19 0.30 0.01 0.02 1.10 0.20 0.007 0.005 0.001 0.001 0.214 0.389

9655 10 0.19 0.31 0.01 0.01 1.06 0.21 0.004 0.001 0.001 0.001 0.217 0.382

9676 10 0.18 0.34 0.01 0.01 1.04 0.21 0.002 0.001 0.001 0.001 0.215 0.368

96L8 10 0.18 0.29 0.01 0.01 1.07 0.20 0.006 0.001 0.001 0.001 0.209 0.373

0.000 0.000

QUENCHING Temperature raised to 900ºC, soaked for 5.8 hours and then water cooled.       TEMPERING Temperature raised to 620ºC, soaked for 6.6 hours and then air cooled.

275 485 22 35 16 20

655 237

9607 10 336 538 32 61 47.58.63 56 160

9634 10 335 536 34 60 47.58.71 59 159

9642 10 334 529 34 59 45.59365 55 157

9655 10 336 535 33 60 49.65.70 61 163

9676 10 332 523 33 59 50.62.64 59 164

96L8 10 334 527 32 61 42.55.70 56 159

MPa MPa HB

-46.0

vmanliguez
Reviewed



CA-QC-FM-MTR Rev. 2 24-Nov-14

QUANTITY

C Si S P Mn Ni Mo V Cu *RE *CE

HEAT NUMBER QTY

HEAT TREATMENT:

Y.S. UTS

(             ) (             ) AVERAGE ANGLE D

HEAT NUMBER QTY

MATERIAL TEST REPORT

IN ACCORDANCE WITH

EN 10204 - 3.1

DATE

PURCHASE ORDER NO.

ACHIEVED

2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15] 

SPECIFICATION REFERENCE:

PREPARED BY:

REMARKS :

CERTIFIED THAT:

1. THE ABOVE GIVEN DETAILS ARE CORRECT.

2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION.

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 

SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

CHECKED BY:

CHEMICAL COMPOSITION %

 AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / 

MANUFACTURER'S AUTHORIZED INSPECTOR    

MECHANICAL PROPERTIES

Minimum

VALUES

CERTIFICATE NO.

DATE OF POURING

VENDOR MARK

CrELEMENT

COMPANY NAME & ADDRESS:

Maximum

SPECIFICATION

Minimum

Maximum

2. NACE MR 0175

PART NO.
DRAWING                 

REV. NO.
DESCRIPTION

1. *RE = Ni + Cr + Mo + V + Cu  

OTHER COMMENTS:

ACHIEVED

1. STANDARD:

    GRADE:

    YEAR:

%

ELONGATION         

IN 50mm (4d)

PROOF LOAD

( )

HARDNESS

( )

BEND TEST
NOTCH TOUGHNESS

 J (at              °C)
%            

REDUCTION

IN AREA

SERIAL NO.  (If applicable)

2018. 12.18

CCI Global - S. Korea 

161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial 

Park, Oryu, Sugu, Incheon, South Korea 

Telephone +82-70-4848-4205

ASTM A216 & A352 43ZMQ18110501

WCB / LCC

2008 2018.11.05

C3Z

4" TOP HOUSING 460DC14R 140

0.000 0.000

0.25 0.60 0.045 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

8053 20 0.16 0.31 0.01 0.01 1.03 0.21 0.013 0.008 0.001 0.001 0.233 0.350

80E3 20 0.17 0.39 0.01 0.01 1.13 0.20 0.003 0.008 0.001 0.001 0.213 0.374

80E6 20 0.18 0.37 0.01 0.02 1.09 0.19 0.001 0.008 0.001 0.001 0.201 0.376

80H1 20 0.17 0.37 0.01 0.02 1.15 0.21 0.034 0.008 0.001 0.001 0.254 0.384

80K7 20 0.17 0.31 0.01 0.01 1.08 0.20 0.001 0.007 0.001 0.001 0.210 0.365

80N3 20 0.17 0.34 0.01 0.01 1.11 0.19 0.001 0.006 0.001 0.001 0.199 0.369

80P4 20 0.18 0.31 0.01 0.02 1.11 0.21 0.001 0.008 0.001 0.001 0.221 0.381

QUENCHING Temperature raised to 901ºC, soaked for 4.0 hours and then water cooled.       TEMPERING Temperature raised to 626ºC, soaked for 4.0 hours and then air cooled.

275 485 22 35 16 20

655 237

8053 20 342 543 34 60 46.54.67 56 162

80E3 20 340 542 34 60 48.56.69 58 165

80E6 20 340 540 34 60 50.58.70 59 167

80H1 20 341 539 34 60 41.56.71 56 166

80K7 20 343 537 34 61 49.55.69 58 164

80N3 20 342 535 35 61 47.56.67 57 162

80P4 20 344 536 35 61 45.57.72 58 160

MPa MPa HB

-46.0

vmanliguez
Reviewed



Serial No: : D0405960

HEAT NUMBERS

FLANGES

FLG1: 180577 FLG2: 180577 FLG3: 180577 FLG4: FLG5: 180577 FLG6: 180577

FLANGE TAP CONNECTIONS HEAT NUMBERS

NIPPLE: ELBOW: FLANGE:

PIPE AND FLOW CONDITIONER

PIPE 1: D05016 PIPE 2: D05016 PIPE 3: D05016 FC 1:

OUTLETS

N1: 50196 N2: 50196 N3: 50457 N4: N5: N6:

OUTLET NIPPLES

N1: N2: N3: N4: N5: N6:

OUTLET FLANGES / VALVES

N1: N2: N3: N4: N5: N6:

Inspector: : RENZ BALANOBA  Date: : 09-Oct-2019

NON-DESTRUCTIVE TESTING

RADIOGRAPHIC TESTING NUMBERS (IF APPLICABLE)

WELD 1: 12 WELD 2: 11 WELD 3: 8 WELD 4: 7 WELD 5: 9 WELD 6: 10

N1: N2: N3: N4: N5: N6:

WELDER'S STAMP

WELD 1: F WELD 2: F WELD 3: F WELD 4: F WELD 5: F WELD 6: F

N1: F N2: F N3: F N4: N5: N6:

OTHER TESTS APPLIED

 POST WELD HEAT TREAT   MAG PARTICLE   ULTRASONIC

 LIQUID DYE   10% HARDNESS   100% HARDNESS   OTHER:

Inspector: : Tyler Hannah  Date: : 10-Oct-2019

Weld Map / NDT Report

Rev. 0CA-QC-FM-WMNDT Nov-18-2014



1 FLANGE 4" 600LBS RF SCH80 WN A105 600

C Si S P Mn Ni Cr Mo V Cu Al *RE *CE

0.100 0.600

0.350 0.350 0.040 0.035 1.050 0.400 0.300 0.120 0.080 0.400

HEAT NUMBER QTY

180577 600 0.190 0.210 0.006 0.013 0.930 0.017 0.019 0.008 0.003 0.016

D

250 485 22 30

187

HEAT NUMBER QTY

180577 600 307 545 32.5 72 159/161/163

MATERIAL TEST REPORT
Date: :DEC 13 , 2018

IN ACCORDANCE WITH EN 10204-3.1

PURCHASE ORDER NO.:027160SPECIFICATION REFERENCE:

1.Standard: ASTM A105/A105M

CERTIFICATE NO.: MTRZH18398Year:

180577

2013

Grade:

VENDOR MARK: 
2.NACE MR 0175

DATE OF POURING: 2018-12-13

SERIAL NO.       

(If applicable)
DESCRIPTION HEAT NUMBER

DRAWING 

NO./PART NO.
QTY

CHEMICAL COMPOSITION%

ELEMENT

MIN

MAX

ACHIEVED

MIN

HEAT TREATMENT: NORMALIZED AT 900°C FOR 2 HOURS，COOLED IN STILL AIR 

MECHANICAL PROPERTIES

SPECIFICATION
Y.S. 

(MPa)

UTS 

(Mpa)

%ELONG

.in 50mm  

(4d)

%RED. 

IN    

AREA

Notch Toughness(at -46℃)J BEND TEST
HARDNESS 

(HB)

PROOF 

LOAD

Values Avg. ANGLE

MAX

ACHIEVED

Prepared by: Checked by:

GU JIANGWEIZENG

REMARKS:

OTHER COMMENTS:1.*RE=Ni+Cr+Mo+V+Cu

2.*CE=C+【Mn/6】+【(Cr+Mo+V)/5】+【(Ni+Cu)/15】

CERTIFIED THAT: Manager-Quality Control  

Manufacturer's Autorized Inspector1.THE ABOVE GIVEN DETAILS ARE CORRECT

2.THE MATERIAL CONFORMS TO ABOVE SPECIFICATION

3.THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE 

ABOVE SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

dfielder
Reviewed



1 SD18110800

(D05016)

HARDNESS

(ASTM E18)

BENDING

TEST

FLATT

-ENING

TEST

FLARING

TEST

Y.S T.S E.L    ■ HRB

   □ HRC

*L    □ HB

*4 *R *5 *6 *7 *8 *9 psi *P MPa MPa % *T *L    □ HV

MAX 23 135 25 25 40 40 15 40 80 20 1.0 0.06 0.15 0.43 2970 19.05 99.0

MIN 10 29 5 290 415 23.7 7 63.21

1 SD18110800 LA 17 25 114 6 5 10 4 1 7 28 2 30 1 0.3 0.3 0.03 0.03 0.40

(D05016) BA 17 27 112 5 4 11 4 1 8 27 2 28 3 0.1 0.3 0.04 0.03 0.40

PA 17 27 115 6 5 11 4 1 8 25 2 27 1 0.1 0.3 0.03 0.03 0.40 375 514 35.9 83 81.6

17 27 116 6 5 11 4 1 8 25 2 27 2 0.2 0.3 0.03 0.03 0.40 375 517 35.3 82 82.0

78 81.9

 *1 - NF : Normalizing Forming / HF : Hot Finished /       *4 - LA : Ladle Analysis / BA : Billet Analysis / PA : Product Analysis *10 - UT : Ultrasonic Test / EC : Eddy Current Test / 
       CF : Cold Finished *5 - Cu+Ni+Cr+Mo+V        MT : Magnetic Particle Test/ EM : Electro Magnetic Inspection
 *2 - BEP : Bevelled End / PEP : Plain End *6 - Nb+V *P - Tubular or Plate Type of ASTM E8 Fig.12
 *3 - A : As Rolled / SRA : Stress Relieved Annealing *7 - Nb+V+Ti *F - Full Section Type of ASTM E8 Fig.11
       Q+T : Quenched & Tempered / N+T : Normalized & Tempered *8 - Cr+Ni *G - Good / *L - Longitudinal / *T - Transverse
       N : Normalized / Iso : Isothermal Annealing *9 - C+Mn/6+(Cr+Mo+V)/5+(Cu+Ni)/15

 ◈ THIS CERTIFICATION IS INTENDED ONLY FOR PRODUCTS LISTED. MODIFICATION TO OR UNAUTHORIZED USE OF THIS CERTIFICATION IS

     STRICTLY PROHIBITED. OFFENSES MAY BE REGARDED AS FORGERY OF DOCUMENTS AND BE SUBJECT TO CRIMINAL PROSECUTION.  Manager of Q.M Dept.:

 Third party Section
 ◈ WE HEREBY CERTIFY THAT THE MATERIAL HEREIN HAS BEEN MADE AND TESTED IN ACCORDANCE WITH ABOVE SPECIFICATION AND THE

     RESULTS OF ALL TEST ARE ACCEPTABLE

 YOUNG KYU SEO ◈ THE QUALITY SYSTEM OF OUR WORKS HAS BEEN ASSESSED AND REGISTERED AS MEETING THE REQUIREMENS OF ISO 9001, ANY WELDING

     HAS NOT BEEN PERFORMED ON THE MATERIAL

NOTE

Spec. EC UT

CEQNb B U4 VN V1 V2
NO.

W/O

(HEAT NO.)

S

T

A

T

U

S
Al Ti VC Si Mn P S Cr Ni Mo

TENSILE TEST

(GAGE LENGTH

 : 50.0±0.1㎜)

CHEMICAL COMPOSITION(%)
N

D

T

HYDRO

-STATIC

TEST

Cu
Sec.

PRE-

SSURE
Width

0.5%

EUL

X100 X1000 X100 X1000 *10

1. THE HARDNESS DESCRIBED HEREIN COMPLIANCE WITH NACE MR-

0175/MR-0103(MAX.22HRC) 2015 EDITION.

2. THERE ARE NO WELDING REPAIR ON PIPES.

3.  *R - CHEMICAL COMPOSITION REQUIREMENT FOLLOWS NEXT

          - ASTM A106 : TABLE 1 (REMARK B)

          - A333 Gr 6 : TABLE 1 (REMARK A)

          - API 5L : TABLE 4 (REMARK b)

4. NORMALIZING TEMP. : ASTM A333 4.3.1.1 ( Min. 815 ℃ )

5. IMPACT TEST SAMPLE THICKNESS : 5 mm

6. Mn/C RATIO = 6.7% (Spec : Min.3%)

7. THE ITEMS HAVE NOT MEET CLIENT'S REQUESTED SPEC. BUT

   AGREED TO BE ACCEPTED : ( SPEC. Ra Ave. 3.2 ㎛, Max. 4.5 ㎛)

   - ACTUAL INNER TOUGHNESS : 2.12 / 1.95 / 2.74 ㎛TOTAL 88 22 11.986 1,760
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5kg X 2m

Temp :   ℃

MPa

Temp :   ℃

Energy

 (1) Temp -45 ℃

 (2) Unit   Jule

*2 *3
kg / pcs TOTAL(M/T)

11.986 NCF

API 5L X42 (PSL1)

ASTM A333 Gr.6

PEP

( 97.2 mm ) ######### ( 8.56 mm ) ( 6096 mm )

  3.826 inch   4.500 inch   0.337 inch   20 ft 88   22   1760.0 ft 

SEAMLESS CARBON STEEL COLD FINISHED PIPE

 STANDARD :
ASTM A106 2015 Edition/ A333 2015 Ediiton//

API 5L FORTY-FIFTH EDITION, 2012 EN10204-3.1  ■    /   EN10204-3.2  □ SUPPLIER ILJIN STEEL Corporation

NO.
W/O

(HEAT NO.)

ORDER SIZE QUANTITY
TOTAL

LENGTH

Manufacturing

Process

Pipe End

(Type)

HEAT

TREATMENT
Grade

REMARK

ID OD WT LENGTH PCS
MASS

*1

*G *G *G *G *G *G

 CERTIFICATE NO. : IJQ20181122205

INSPECTION CERTIFICATE

Page 1 / 1

 DATE OF ISSUE : 22.NOV.2018

 CUSTOMER : Canalta Controls Ltd.
  Jeonju Plant Address

 CONTRACT(P/O) NO. : PO26588

  1746 Hoguk-ro, Imsil-eup, Imsil-gun, Jeollabuk-do, Korea

  556-805 TEL : 82-63-730-4574 / FAX : 82-63-730-4798
 COMMODITY :

Fdelacruz
Highlight

dfielder
Reviewed



dfielder
Reviewed
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Serial D0405960 Top Housing Serial: T0403878

FITTING VISUAL TESTS

 TAGS CORRECT  WATER DRAINED OUT  ALL HEAT NUMBERS CORRECT
 PAINT / FINISH PASSES  PAPERWORK  OUTER END FLANGES / THREADING
 RUST INHIBITOR  FITTING CLEAN AND FREE OF DEBRIS

SEAL MATERIAL INSTALLED

HNBR  TEFLON  NONE                               NOTCHED

RETAINER INSTALLED

TYPE 'K'  TYPE 'H'  BONDED PLATE  NONE

ORIFICE PLATE INSTALLED

MATERIAL: 316 SST  304 SST
BORE SIZE: 2.000     HEAT NO: 21800126
EDGE SHARPNESS (AGA2.4.2): PASS  FAIL

METER RUN VISUAL TESTS

 TAGS CORRECT  WATER DRAINED OUT  ALL HEAT NUMBERS CORRECT
 PAINT / FINISH PASSES  RUST INHIBITOR  OUTER END FLANGES / THREADING
 VANES SECURED  METER RUN STRAIGHT  PIPE LENGTHS CHECKED
 RADIOGRAPHIC TESTING APPLIED  T.O.L PLACED PROPERLY  RUN CLEAN AND FREE OF DEBRIS

VANE TYPE INSTALLED

HEAT NO.: JS262
FLOW CONDITIONER  VANE  NONE
PIN STYLE  FLANGE STYLE

SHAFT ORIENTATION

ORIENTATION: RIGHT  LEFT  DUAL  N/A

DUAL CHAMBER CHECK

ACCESSORY BAG

SEAL PROTRUSION INSIDE THE BORE (no seal protrusion is allowed): PASS  FAIL
PLATE WITH SEAL RUNS SMOOTHLY WITHOUT CUTTING OR BUCKLING: PASS  FAIL
PLATE CARRIER AND VALVE CARRIER RUN WITHOUT OBSTRUCTION: PASS  FAIL

BLIND FLANGE HEAT NUMBERS

FIRST HEAT NO.:           SECOND HEAT NO.:

METER RUN AND/OR FITTING MEET OR EXCEED CANALTA STANDARDS AND CUSTOMER APPROVED DRAWINGS

Inspector: ED/PAK/MDC  Date: 22-Oct-2019

Final QC Checksheet

Rev. 5CA-QC-FM-FQC Jun-02-2015



COMPANY NAME & ADDRESS:
M/S ACCURA INDUSTRIES
15 C1,10TH STREET
GANAPATHYPUDUR,COIMBATORE-641006
TAMILNANU,INDIA

QUANTITY

210
200

247
10

C Si S P Mn Ni Mo V Cu *RE *CE

10.00 2.00 28.00 4.27
0.08 1.00 0.03 0.045 2.00 14.00 3.00 35.00 5.55

HEAT NUMBER QTY

21800126 210 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 200 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 247 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 10 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

0.00 0.00

0.00 0.00

0.00 0.00

AVERAGE ANGLE D

205 515

HEAT NUMBER QTY

21800126 210 336 601

21800126 200 336 601

21800126 247 336 601

21800126 10 336 601

CA-QC-FM-MTR Rev. 2

MATERIAL TEST REPORT
IN ACCORDANCE WITH EN 

10204 - 3.1

DATE: 17-06-2019  

PURCHASE ORDER NO. PO026155

SPECIFICATION REFERENCE: CERTIFICATE NO.: AI/TC/864
1. STANDARD: ASTM A240

GRADE: SS316 DATE OF POURING
YEAR: 2013

2. NACE MR 0175 VENDOR MARK  :  A

SERIAL NO.  (If applicable) DESCRIPTION DRAWING REV. NO. PART NO.

O-PLT 4"X1/8" Various Bores, 316SS 3 460DC13-316-XXXX-125

O-PLT 6"X1/8" Various Bores, 316SS 3 660DC13-316-XXXX-125

O-PLT 2"X1/8" Various Bores, 316SS 3 260DC13-316-XXXX-125

O-PLT 3"X1/8" Various Bores, 316SS 3 360DC13-316-XXXX-125

CHEMICAL COMPOSITION %
ELEMENT Cr

16.45

16.45

16.45

Minimum 16.00
Maximum 18.00

ACHIEVED

16.45

PROOF LOAD

(  )VALUES

Minimum 40 50

HEAT TREATMENT: SOLUTION ANNEALED

MECHANICAL PROPERTIES
SPECIFICATION Y.S.

( MPa)

UTS

( MPa)

% ELONGATION IN 
50mm (4d)

% REDUCTION IN 
AREA

NOTCH TOUGHNESS
J (at  °C)

BEND TEST HARDNESS

( BHN )

ACHIEVED

55 147-150

Maximum 215

55 147-150

55 147-150

55 147-150

24-Nov-14

REMARKS :
1. *RE = Ni + Cr + Mo + V + Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

OTHER COMMENTS:

CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.
3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR RADIATION.
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 
SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY: CHECKED BY:
AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / MANUFACTURER'S 
AUTHORIZED INSPECTOR

dfielder
Reviewed



dfielder
Reviewed



Heat Treatment Data Sheet

Date:1

Operator:

Component Description
1
M.T.

1
Qty 10 Diameter 2.375 Thickness 0.218 Material A216WCB Length 48" Weight 825.Lbs

2
M.T.

Qty 6 Diameter 4.5 Thickness 0.337 Material A216WCB Length 91" Weight 728.Lbs
3

Qty Diameter Thickness Material Length Weight
4

Qty Diameter Thickness Material Length Weight
5

Qty Diameter Thickness Material Length Weight
6

Qty Diameter Thickness Material Length Weight
7

Qty Diameter Thickness Material Length Weight

Instruction
Ramp Up: 600°F ►   1150°F @  Max 600°F/Hr FALSE 0.337
For Meter Tube, above 600°F, heating rate is 1200°F/h divided by the maximum weld thickness and never more than 600°F/h.

Hold For: 30Min @ 1100°F to 1200°F 2 0
Soak time= 15 Min every 1/4" Unless max thickness is > 2" than    Soak Time=    2Hr for the first 2" + 15 Min every extra inch

Ramp Down: 1150°F ►   600°F @  Max 600°F/Hr
For Meter Tube, above 600°F, cooling rate is 1200°F/h divided by the maximum weld thickness and never more than 600°F/h.( ,( ( , ) ) , ( , ( ), ))

Additional Requirements:

TC Location: Furnace diagonals & center.
TC Attachement Methode: Direct Contact 2

Furnace Operator Signature: Date:

Q.C. Inspector Signature: Date:

(Tyler Hannah)

(Francis Dumas)

Oct 09, 2019

Oct 09, 2019

Actual

  [0.5 X Capacitance in farads X Voltage2 = W-Sec.]

• A sufficient number of thermocouples shall be located to control and maintain uniform distribution of temperature on all vessels and parts.
  Thermocouples shall be directly attached to the item or provision shall be made for thermocouple placement at bottom, centre and top of the furnace 
  charge in accordance with the  ASME Code.
• If Capacitator discharge welding is used to attach thermocouples an ASME Section IX welding procedure is required ( WPS qualification is not
  required ), and the energy output must be limited to 125 Watt-Seconds. No other welding is permitted on vessels or parts.

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

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

Meter Tube

Furnace Record Number:

Treatment Type:

191007

Oct-07-2019

Tyler Hannah



Holding Time: 150 Minutes

Operator: Date:
Recorder: Serial No.

Content

Furnace Operator Signature: Date:

Q.C. Inspector Signature: Date:

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

(Tyler Hannah) Oct 09, 2019

(Francis Dumas) Oct 09, 2019

Tyler Hannah Oct-07-2019
7014168OMEGA OM-DAQPRO-5300
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Serial No: D0405978  Tag Number:  Date: 16-Sep-2019  Edition:   00  

Body Heat Number: 95M9  Top Housing Heat Number: 80E6  Overall Length: 13.250 "

Line Size: 4  Schedule: 80  ANSI Class: 600  Configuration: W x RF  Material: A216WCB/A352LCC

ORIFICE FITTING INTERNAL DIAMETER (inches)

Inspector: Ricardo

PLEASE NOTE:
This drawing may not accurately represent the
model ordered, it is intended as a reference of
the spots checked for bore diameter only. Not
all points may be applicable to all models.

Plane
Upstream Points Downstream Points

A B C D E F0.5D 0.25D 0D
1 3.825 3.827 3.827 3.828 3.829 3.829 3.828 3.828
2 3.825 3.827 3.827 3.828 3.829 3.829 3.828 3.828
3 3.825 3.827 3.827 3.828 3.829 3.830 3.828 3.828
4 3.825 3.827 3.828 3.828 3.829 3.829 3.828 3.828

Temp (°F) 62 62 62 62 62 62 62 62
Roughness (µin) 80 80 80 80 80 80 80 80

Average of Column C (D ): 3.828m Average of Downstream Columns: 3.828
"D " at 68°F: 3.828r

Upstream 0D - 2D

Measured
Allowed
(± 0.25%)

Downstream 0D - 2D

Measured
Allowed
(± 0.5%)

Roughness

Min Max
Measured
(Avg. A-D)

*** Inspected to AGA Report 3 ***

Max: 3.829 3.838 PASS
Min: 3.825 3.818 PASS

Max: 3.830 3.847 PASS
Min: 3.828 3.809 PASS

34.0 250.0 80.0 PASS

PRESSURE TAP TESTS (inches)

Tap Size: 0.125  0.250  0.375  0.500 Instrument Type: Depth Gauge  Caliper

Tap Size is ± 0.016 (0.484 to 0.516): PASS

Inspector: RL TA

Top Bottom
U/S RIGHT U/S LEFT D/S RIGHT D/S LEFT U/S RIGHT U/S LEFT D/S RIGHT D/S LEFT

Tap Size 0.497 0.497 0.497 0.497 0.498 0.495 0.497 0.497
Tap Location 0.992 0.990 0.993 0.991 0.993 0.996 0.993 0.993
Pressure Test PASS PASS PASS PASS PASS PASS PASS PASS

Tap Location within ±0.035: PASS

ECCENTRICITY (inches)

Inspector: JS

RIGHT LEFT TOP BOTTOM
HORIZONTAL 0.005 -0.002 VERTICAL 0.009 -0.005

HORIZONTAL TOLERANCE 0.012 VERTICAL TOLERANCE 0.046        
HORIZONTAL ECCENTRICITY 0.004 VERTICAL ECCENTRICITY 0.007

PLATE SEAL GAP (inches)

Target Seal Gap: 0.562  0.688  0.700  0.813  0.875

Inspector: TA

Top Bottom Right Left
Seal Gap Width 0.562 0.562 0.562 0.562

Orifice Fitting Inspection Report - AGA

Rev. 4QCFM-OF-AGA Jun-24-2013





Serial D0405978 Top Serial No.: T0403814

Chart Recorder #: CC-BCR8     Gauge Serial #: PG-5000-12

HYDROSTATIC SHELL INTEGRITY TEST REPORT

TEST PRESSURE (PSI): 2225
DURATION (MINUTES): 60
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

VALVE SEAT TEST REPORT

GREASE SEAT  SOFT SEAT

TEST PRESSURE (PSI): 1650  EQUALIZER VALVE OPERATIONAL
DURATION (MINUTES): 15  GREASE GUN OPERATIONAL
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

BLANK PLATE REPORT

PRESSURE APPLIED: 15PSI  VACUUM APPLIED TO D/S
SEAL MATERIAL: HNBR  PRESSURE APPLIED TO D/S
FLOW CONDITIONER HEAT #: N/A
TECHNICIAN: RS
WITNESS: JA Result:
DATE: 21-Oct-2019 PASS  FAIL

Standard Test Parameters:
SC FITTINGS: 30 MINUTE HYDRO AND BLANK PLATE TEST
DC & DBB FITTINGS: 60 MINUTE HYDRO, SEAT TEST WITH WATER AND BLANK PLATE TEST
PRESSURE PIPING: 10 MINUTE HYDRO

REVIEW DATASHEET FOR ALTERNATE CUSTOMER SPECIFICATIONS

Hydro Checksheet

Rev. 2CA-QC-FM-HYD Oct-30-2014





Serial D0405978 PLEASE NOTE: This drawing may not accurately represent the model ordered; it is intended as a reference of the spots checked for bore diameters only. Not all points may be applicable

Overall Length: 91.000 "

U/S Length: 51.000 " D/S Length: 40.000 "

10D (38.280")

Plate to Conditioner/Vanes: 31.000 " Plate to First D/S Outlet: 24.000

2D (7.656")

Plane (inches)
1

2

3

4

Temp (°F)

Roughness (µin)

F1 W1 P1
3.831 3.828 3.832

3.831 3.826 3.825

3.830 3.826 3.825

3.831 3.828 3.831

62 62 62

80 80 80

10D
3.834

3.825

3.826

3.832

62

80

P2 W2 F2
3.834 3.827 3.831

3.830 3.827 3.831

3.826 3.826 3.831

3.825 3.825 3.831

62 62 62

80 80 80

F3 W3 P3
3.830 3.826 3.825

3.830 3.828 3.825

3.830 3.827 3.828

3.830 3.827 3.835

62 62 62

80 80 80

2D
3.830

3.835

3.827

3.825

62

80

W4
3.825

3.825

3.825

3.824

62

80

F5 W5 P6
3.826 3.824 3.831

3.826 3.823 3.826

3.826 3.823 3.826

3.826 3.824 3.832

62 62 62

80 80 80

Upstream
Tolerance Measured

% Value % Value

Max Diff between Values 0.5 0.019 0.287 0.011 PASS

Upstream 0D - 1D
Tolerance Measured

% Value % Value

Minimum -0.250 3.818 -0.078 3.825 PASS
Maximum 0.250 3.838 0.026 3.829 PASS

Downstream
Tolerance Measured

% Value % Value

Minimum -0.500 3.809 -0.131 3.823 PASS
Maximum 0.500 3.847 0.104 3.832 PASS

ROUNDNESS CHECKS (inches)

From Fitting Inspection Sheet: Dm: 3.828  Largest Value 0D - 1D Upstream: 3.829  Smallest Value 0D - 1D Upstream: 3.825

Pin Type Flow Conditioner Clearance Checked:  Yes  N/A

Inspector: Ricardo  Date: 18-Oct-2019

Meter Tube Inspection - AGA

Rev. 3QCFM-MT-AGA Nov-25-2013



Serial No: T0403814 Heat No: 80E6

T-SLOT WIDTH: 1.807

FLANGE THICKNESS: 0.814

Inspector: DNW    MH  Date: 08-May-2019

 EQ AND GREASE PORT DRILLED

 EQ PORT: BALL SEAT AND PORT HOLE ARE CENTERED

 TAG HOLES DRILLED CORRECTLY

 SEAL BAR SURFACE PASSES (ROUGHNESS AND NO POROSITIES)

 TOP AND BOTTOM PLATE CARRIER SLOTS ARE BEVELED ON INTERIOR AND EXTERIOR

 SQUARE FLANGE SURFACE IS FLAT

 BOLT UP FLANGE PASSES (ROUGHNESS AND NO POROSITIES)

 ALL THREAD SIZES AND FINISH PASSES

 CLEARANCE ON TOP OF FLANGE FOR NUTS

 PINION SEAL SURFACES PASS (ROUGHNESS AND NO POROSITIES)

 FITTING DEGREASED AND NO SHAVING INSIDE

 WALL THICKNESS PASSES, NO FLAWS ON INTERIOR OR EXTERIOR

Top House Inspection

Rev. 2QCFM-TOP Jan-16-2014



CA-QC-FM-MTR Rev. 2 24-Nov-14

QUANTITY

C Si S P Mn Ni Mo V Cu *RE *CE

HEAT NUMBER QTY

HEAT TREATMENT:

Y.S. UTS

(             ) (             ) AVERAGE ANGLE D

HEAT NUMBER QTY

MATERIAL TEST REPORT

IN ACCORDANCE WITH

EN 10204 - 3.1

DATE

PURCHASE ORDER NO.

ACHIEVED

2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15] 

SPECIFICATION REFERENCE:

PREPARED BY:

REMARKS :

CERTIFIED THAT:

1. THE ABOVE GIVEN DETAILS ARE CORRECT.

2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION.

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 

SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

CHECKED BY:

CHEMICAL COMPOSITION %

 AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / 

MANUFACTURER'S AUTHORIZED INSPECTOR    

MECHANICAL PROPERTIES

Minimum

VALUES

CERTIFICATE NO.

DATE OF POURING

VENDOR MARK

CrELEMENT

COMPANY NAME & ADDRESS:

Maximum

SPECIFICATION

Minimum

Maximum

2. NACE MR 0175

PART NO.
DRAWING                 

REV. NO.
DESCRIPTION

1. *RE = Ni + Cr + Mo + V + Cu  

OTHER COMMENTS:

ACHIEVED

1. STANDARD:

    GRADE:

    YEAR:

%

ELONGATION         

IN 50mm (4d)

PROOF LOAD

( )

HARDNESS

( )

BEND TEST
NOTCH TOUGHNESS

 J (at              °C)
%            

REDUCTION

IN AREA

SERIAL NO.  (If applicable)

2019.07.26

CCI Global - S. Korea 

161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial 

Park, Oryu, Sugu, Incheon, South Korea 

Telephone +82-32-562-0161

ASTM A216 & A352 3ZMQ19060501

WCB / LCC

2008 2019.06.05

C3Z

4" DUAL CHAMBER 460RFDC04 60

0.000 0.000

0.25 0.60 0.045 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

9534 10 0.19 0.32 0.01 0.01 1.04 0.21 0.014 0.012 0.001 0.001 0.238 0.383

95C6 10 0.17 0.29 0.01 0.01 1.05 0.19 0.009 0.002 0.001 0.001 0.203 0.360

95D8 10 0.17 0.30 0.01 0.01 1.14 0.19 0.114 0.007 0.001 0.001 0.313 0.397

95E5 10 0.17 0.31 0.01 0.01 1.08 0.23 0.018 0.004 0.001 0.001 0.254 0.370

95M1 10 0.18 0.29 0.01 0.01 1.07 0.19 0.004 0.007 0.001 0.001 0.203 0.373

95M9 10 0.17 0.32 0.01 0.01 1.16 0.20 0.003 0.006 0.001 0.001 0.211 0.379

0.000 0.000

QUENCHING Temperature raised to 900ºC, soaked for 6.1 hours and then water cooled.       TEMPERING Temperature raised to 620ºC, soaked for 6.3 hours and then air cooled.

275 485 22 35 16 20

655 237

9534 10 328 523 32 60 41.57.64 54 159

95C6 10 329 531 33 59 42.59.65 55 161

95D8 10 331 533 33 58 44.54.67 55 158

95E5 10 332 526 33 57 45.55.68 56 156

95M1 10 336 531 33 59 45.61.74 60 162

95M9 10 339 522 32 59 42.61.63 55 165

MPa MPa HB

-46.0

vmanliguez
Reviewed



CA-QC-FM-MTR Rev. 2 24-Nov-14

QUANTITY

C Si S P Mn Ni Mo V Cu *RE *CE

HEAT NUMBER QTY

HEAT TREATMENT:

Y.S. UTS

(             ) (             ) AVERAGE ANGLE D

HEAT NUMBER QTY

MATERIAL TEST REPORT

IN ACCORDANCE WITH

EN 10204 - 3.1

DATE

PURCHASE ORDER NO.

ACHIEVED

2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15] 

SPECIFICATION REFERENCE:

PREPARED BY:

REMARKS :

CERTIFIED THAT:

1. THE ABOVE GIVEN DETAILS ARE CORRECT.

2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.

3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION.

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 

SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

CHECKED BY:

CHEMICAL COMPOSITION %

 AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / 

MANUFACTURER'S AUTHORIZED INSPECTOR    

MECHANICAL PROPERTIES

Minimum

VALUES

CERTIFICATE NO.

DATE OF POURING

VENDOR MARK

CrELEMENT

COMPANY NAME & ADDRESS:

Maximum

SPECIFICATION

Minimum

Maximum

2. NACE MR 0175

PART NO.
DRAWING                 

REV. NO.
DESCRIPTION

1. *RE = Ni + Cr + Mo + V + Cu  

OTHER COMMENTS:

ACHIEVED

1. STANDARD:

    GRADE:

    YEAR:

%

ELONGATION         

IN 50mm (4d)

PROOF LOAD

( )

HARDNESS

( )

BEND TEST
NOTCH TOUGHNESS

 J (at              °C)
%            

REDUCTION

IN AREA

SERIAL NO.  (If applicable)

2018. 12.18

CCI Global - S. Korea 

161 Bodeum-Ro, 16bl-18lot, Geomdan Industrial 

Park, Oryu, Sugu, Incheon, South Korea 

Telephone +82-70-4848-4205

ASTM A216 & A352 43ZMQ18110501

WCB / LCC

2008 2018.11.05

C3Z

4" TOP HOUSING 460DC14R 140

0.000 0.000

0.25 0.60 0.045 0.040 1.20 0.50 0.50 0.20 0.03 0.30 1.530 0.649

8053 20 0.16 0.31 0.01 0.01 1.03 0.21 0.013 0.008 0.001 0.001 0.233 0.350

80E3 20 0.17 0.39 0.01 0.01 1.13 0.20 0.003 0.008 0.001 0.001 0.213 0.374

80E6 20 0.18 0.37 0.01 0.02 1.09 0.19 0.001 0.008 0.001 0.001 0.201 0.376

80H1 20 0.17 0.37 0.01 0.02 1.15 0.21 0.034 0.008 0.001 0.001 0.254 0.384

80K7 20 0.17 0.31 0.01 0.01 1.08 0.20 0.001 0.007 0.001 0.001 0.210 0.365

80N3 20 0.17 0.34 0.01 0.01 1.11 0.19 0.001 0.006 0.001 0.001 0.199 0.369

80P4 20 0.18 0.31 0.01 0.02 1.11 0.21 0.001 0.008 0.001 0.001 0.221 0.381

QUENCHING Temperature raised to 901ºC, soaked for 4.0 hours and then water cooled.       TEMPERING Temperature raised to 626ºC, soaked for 4.0 hours and then air cooled.

275 485 22 35 16 20

655 237

8053 20 342 543 34 60 46.54.67 56 162

80E3 20 340 542 34 60 48.56.69 58 165

80E6 20 340 540 34 60 50.58.70 59 167

80H1 20 341 539 34 60 41.56.71 56 166

80K7 20 343 537 34 61 49.55.69 58 164

80N3 20 342 535 35 61 47.56.67 57 162

80P4 20 344 536 35 61 45.57.72 58 160

MPa MPa HB

-46.0

vmanliguez
Reviewed



Serial No: : D0405978

HEAT NUMBERS

FLANGES

FLG1: 180577 FLG2: 180577 FLG3: 180577 FLG4: FLG5: 180577 FLG6: 180577

FLANGE TAP CONNECTIONS HEAT NUMBERS

NIPPLE: ELBOW: FLANGE:

PIPE AND FLOW CONDITIONER

PIPE 1: D05016 PIPE 2: D05016 PIPE 3: D05016 FC 1:

OUTLETS

N1: 50196 N2: 50196 N3: 50457 N4: N5: N6:

OUTLET NIPPLES

N1: N2: N3: N4: N5: N6:

OUTLET FLANGES / VALVES

N1: N2: N3: N4: N5: N6:

Inspector: : RENZ BALANOBA  Date: : 09-Oct-2019

NON-DESTRUCTIVE TESTING

RADIOGRAPHIC TESTING NUMBERS (IF APPLICABLE)

WELD 1: 6 WELD 2: 5 WELD 3: 1 WELD 4: 2 WELD 5: 3 WELD 6: 4

N1: N2: N3: N4: N5: N6:

WELDER'S STAMP

WELD 1: F WELD 2: F WELD 3: F WELD 4: F WELD 5: F WELD 6: F

N1: F N2: F N3: F N4: N5: N6:

OTHER TESTS APPLIED

 POST WELD HEAT TREAT   MAG PARTICLE   ULTRASONIC

 LIQUID DYE   10% HARDNESS   100% HARDNESS   OTHER:

Inspector: : Tyler Hannah  Date: : 10-Oct-2019

Weld Map / NDT Report

Rev. 0CA-QC-FM-WMNDT Nov-18-2014



1 FLANGE 4" 600LBS RF SCH80 WN A105 600

C Si S P Mn Ni Cr Mo V Cu Al *RE *CE

0.100 0.600

0.350 0.350 0.040 0.035 1.050 0.400 0.300 0.120 0.080 0.400

HEAT NUMBER QTY

180577 600 0.190 0.210 0.006 0.013 0.930 0.017 0.019 0.008 0.003 0.016

D

250 485 22 30

187

HEAT NUMBER QTY

180577 600 307 545 32.5 72 159/161/163

MATERIAL TEST REPORT
Date: :DEC 13 , 2018

IN ACCORDANCE WITH EN 10204-3.1

PURCHASE ORDER NO.:027160SPECIFICATION REFERENCE:

1.Standard: ASTM A105/A105M

CERTIFICATE NO.: MTRZH18398Year:

180577

2013

Grade:

VENDOR MARK: 
2.NACE MR 0175

DATE OF POURING: 2018-12-13

SERIAL NO.       

(If applicable)
DESCRIPTION HEAT NUMBER

DRAWING 

NO./PART NO.
QTY

CHEMICAL COMPOSITION%

ELEMENT

MIN

MAX

ACHIEVED

MIN

HEAT TREATMENT: NORMALIZED AT 900°C FOR 2 HOURS，COOLED IN STILL AIR 

MECHANICAL PROPERTIES

SPECIFICATION
Y.S. 

(MPa)

UTS 

(Mpa)

%ELONG

.in 50mm  

(4d)

%RED. 

IN    

AREA

Notch Toughness(at -46℃)J BEND TEST
HARDNESS 

(HB)

PROOF 

LOAD

Values Avg. ANGLE

MAX

ACHIEVED

Prepared by: Checked by:

GU JIANGWEIZENG

REMARKS:

OTHER COMMENTS:1.*RE=Ni+Cr+Mo+V+Cu

2.*CE=C+【Mn/6】+【(Cr+Mo+V)/5】+【(Ni+Cu)/15】

CERTIFIED THAT: Manager-Quality Control  

Manufacturer's Autorized Inspector1.THE ABOVE GIVEN DETAILS ARE CORRECT

2.THE MATERIAL CONFORMS TO ABOVE SPECIFICATION

3.THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR 

RADIATION

THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE 

ABOVE SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

dfielder
Reviewed



1 SD18110800

(D05016)

HARDNESS

(ASTM E18)

BENDING

TEST

FLATT

-ENING

TEST

FLARING

TEST

Y.S T.S E.L    ■ HRB

   □ HRC

*L    □ HB

*4 *R *5 *6 *7 *8 *9 psi *P MPa MPa % *T *L    □ HV

MAX 23 135 25 25 40 40 15 40 80 20 1.0 0.06 0.15 0.43 2970 19.05 99.0

MIN 10 29 5 290 415 23.7 7 63.21

1 SD18110800 LA 17 25 114 6 5 10 4 1 7 28 2 30 1 0.3 0.3 0.03 0.03 0.40

(D05016) BA 17 27 112 5 4 11 4 1 8 27 2 28 3 0.1 0.3 0.04 0.03 0.40

PA 17 27 115 6 5 11 4 1 8 25 2 27 1 0.1 0.3 0.03 0.03 0.40 375 514 35.9 83 81.6

17 27 116 6 5 11 4 1 8 25 2 27 2 0.2 0.3 0.03 0.03 0.40 375 517 35.3 82 82.0

78 81.9

 *1 - NF : Normalizing Forming / HF : Hot Finished /       *4 - LA : Ladle Analysis / BA : Billet Analysis / PA : Product Analysis *10 - UT : Ultrasonic Test / EC : Eddy Current Test / 
       CF : Cold Finished *5 - Cu+Ni+Cr+Mo+V        MT : Magnetic Particle Test/ EM : Electro Magnetic Inspection
 *2 - BEP : Bevelled End / PEP : Plain End *6 - Nb+V *P - Tubular or Plate Type of ASTM E8 Fig.12
 *3 - A : As Rolled / SRA : Stress Relieved Annealing *7 - Nb+V+Ti *F - Full Section Type of ASTM E8 Fig.11
       Q+T : Quenched & Tempered / N+T : Normalized & Tempered *8 - Cr+Ni *G - Good / *L - Longitudinal / *T - Transverse
       N : Normalized / Iso : Isothermal Annealing *9 - C+Mn/6+(Cr+Mo+V)/5+(Cu+Ni)/15

 ◈ THIS CERTIFICATION IS INTENDED ONLY FOR PRODUCTS LISTED. MODIFICATION TO OR UNAUTHORIZED USE OF THIS CERTIFICATION IS

     STRICTLY PROHIBITED. OFFENSES MAY BE REGARDED AS FORGERY OF DOCUMENTS AND BE SUBJECT TO CRIMINAL PROSECUTION.  Manager of Q.M Dept.:

 Third party Section
 ◈ WE HEREBY CERTIFY THAT THE MATERIAL HEREIN HAS BEEN MADE AND TESTED IN ACCORDANCE WITH ABOVE SPECIFICATION AND THE

     RESULTS OF ALL TEST ARE ACCEPTABLE

 YOUNG KYU SEO ◈ THE QUALITY SYSTEM OF OUR WORKS HAS BEEN ASSESSED AND REGISTERED AS MEETING THE REQUIREMENS OF ISO 9001, ANY WELDING

     HAS NOT BEEN PERFORMED ON THE MATERIAL

NOTE

Spec. EC UT

CEQNb B U4 VN V1 V2
NO.

W/O

(HEAT NO.)

S

T

A

T

U

S
Al Ti VC Si Mn P S Cr Ni Mo

TENSILE TEST

(GAGE LENGTH

 : 50.0±0.1㎜)

CHEMICAL COMPOSITION(%)
N

D

T

HYDRO

-STATIC

TEST

Cu
Sec.

PRE-

SSURE
Width

0.5%

EUL

X100 X1000 X100 X1000 *10

1. THE HARDNESS DESCRIBED HEREIN COMPLIANCE WITH NACE MR-

0175/MR-0103(MAX.22HRC) 2015 EDITION.

2. THERE ARE NO WELDING REPAIR ON PIPES.

3.  *R - CHEMICAL COMPOSITION REQUIREMENT FOLLOWS NEXT

          - ASTM A106 : TABLE 1 (REMARK B)

          - A333 Gr 6 : TABLE 1 (REMARK A)

          - API 5L : TABLE 4 (REMARK b)

4. NORMALIZING TEMP. : ASTM A333 4.3.1.1 ( Min. 815 ℃ )

5. IMPACT TEST SAMPLE THICKNESS : 5 mm

6. Mn/C RATIO = 6.7% (Spec : Min.3%)

7. THE ITEMS HAVE NOT MEET CLIENT'S REQUESTED SPEC. BUT

   AGREED TO BE ACCEPTED : ( SPEC. Ra Ave. 3.2 ㎛, Max. 4.5 ㎛)

   - ACTUAL INNER TOUGHNESS : 2.12 / 1.95 / 2.74 ㎛TOTAL 88 22 11.986 1,760

ASTM A106 B

D

R

I

F

T

 

T

E

S

T

S

T

R

A

I

G

H

T

N

E

S

S

IMPACT

TEST

(ASTM E23)

DWT
HYDRO

-BURST

V

I

S

U

A

L

D

I

M

E

N

S

I

O

N

H=(1+e)t/

(e+t/O.D.)

5kg X 2m

Temp :   ℃

MPa

Temp :   ℃

Energy

 (1) Temp -45 ℃

 (2) Unit   Jule

*2 *3
kg / pcs TOTAL(M/T)

11.986 NCF

API 5L X42 (PSL1)

ASTM A333 Gr.6

PEP

( 97.2 mm ) ######### ( 8.56 mm ) ( 6096 mm )

  3.826 inch   4.500 inch   0.337 inch   20 ft 88   22   1760.0 ft 

SEAMLESS CARBON STEEL COLD FINISHED PIPE

 STANDARD :
ASTM A106 2015 Edition/ A333 2015 Ediiton//

API 5L FORTY-FIFTH EDITION, 2012 EN10204-3.1  ■    /   EN10204-3.2  □ SUPPLIER ILJIN STEEL Corporation

NO.
W/O

(HEAT NO.)

ORDER SIZE QUANTITY
TOTAL

LENGTH

Manufacturing

Process

Pipe End

(Type)

HEAT

TREATMENT
Grade

REMARK

ID OD WT LENGTH PCS
MASS

*1

*G *G *G *G *G *G

 CERTIFICATE NO. : IJQ20181122205

INSPECTION CERTIFICATE

Page 1 / 1

 DATE OF ISSUE : 22.NOV.2018

 CUSTOMER : Canalta Controls Ltd.
  Jeonju Plant Address

 CONTRACT(P/O) NO. : PO26588

  1746 Hoguk-ro, Imsil-eup, Imsil-gun, Jeollabuk-do, Korea

  556-805 TEL : 82-63-730-4574 / FAX : 82-63-730-4798
 COMMODITY :

Fdelacruz
Highlight

dfielder
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Serial D0405978 Top Housing Serial: T0403814

FITTING VISUAL TESTS

 TAGS CORRECT  WATER DRAINED OUT  ALL HEAT NUMBERS CORRECT
 PAINT / FINISH PASSES  PAPERWORK  OUTER END FLANGES / THREADING
 RUST INHIBITOR  FITTING CLEAN AND FREE OF DEBRIS

SEAL MATERIAL INSTALLED

HNBR  TEFLON  NONE                               NOTCHED

RETAINER INSTALLED

TYPE 'K'  TYPE 'H'  BONDED PLATE  NONE

ORIFICE PLATE INSTALLED

MATERIAL: 316 SST  304 SST
BORE SIZE: 2.000     HEAT NO: 21800126
EDGE SHARPNESS (AGA2.4.2): PASS  FAIL

METER RUN VISUAL TESTS

 TAGS CORRECT  WATER DRAINED OUT  ALL HEAT NUMBERS CORRECT
 PAINT / FINISH PASSES  RUST INHIBITOR  OUTER END FLANGES / THREADING
 VANES SECURED  METER RUN STRAIGHT  PIPE LENGTHS CHECKED
 RADIOGRAPHIC TESTING APPLIED  T.O.L PLACED PROPERLY  RUN CLEAN AND FREE OF DEBRIS

VANE TYPE INSTALLED

HEAT NO.: JS262
FLOW CONDITIONER  VANE  NONE
PIN STYLE  FLANGE STYLE

SHAFT ORIENTATION

ORIENTATION: RIGHT  LEFT  DUAL  N/A

DUAL CHAMBER CHECK

ACCESSORY BAG

SEAL PROTRUSION INSIDE THE BORE (no seal protrusion is allowed): PASS  FAIL
PLATE WITH SEAL RUNS SMOOTHLY WITHOUT CUTTING OR BUCKLING: PASS  FAIL
PLATE CARRIER AND VALVE CARRIER RUN WITHOUT OBSTRUCTION: PASS  FAIL

BLIND FLANGE HEAT NUMBERS

FIRST HEAT NO.:           SECOND HEAT NO.:

METER RUN AND/OR FITTING MEET OR EXCEED CANALTA STANDARDS AND CUSTOMER APPROVED DRAWINGS

Inspector: ED/PAK/MDC  Date: 22-Oct-2019

Final QC Checksheet

Rev. 5CA-QC-FM-FQC Jun-02-2015



COMPANY NAME & ADDRESS:
M/S ACCURA INDUSTRIES
15 C1,10TH STREET
GANAPATHYPUDUR,COIMBATORE-641006
TAMILNANU,INDIA

QUANTITY

210
200

247
10

C Si S P Mn Ni Mo V Cu *RE *CE

10.00 2.00 28.00 4.27
0.08 1.00 0.03 0.045 2.00 14.00 3.00 35.00 5.55

HEAT NUMBER QTY

21800126 210 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 200 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 247 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

21800126 10 0.02 0.23 0.004 0.037 1.22 10.03 2.05 28.53 4.59

0.00 0.00

0.00 0.00

0.00 0.00

AVERAGE ANGLE D

205 515

HEAT NUMBER QTY

21800126 210 336 601

21800126 200 336 601

21800126 247 336 601

21800126 10 336 601

CA-QC-FM-MTR Rev. 2

MATERIAL TEST REPORT
IN ACCORDANCE WITH EN 

10204 - 3.1

DATE: 17-06-2019  

PURCHASE ORDER NO. PO026155

SPECIFICATION REFERENCE: CERTIFICATE NO.: AI/TC/864
1. STANDARD: ASTM A240

GRADE: SS316 DATE OF POURING
YEAR: 2013

2. NACE MR 0175 VENDOR MARK  :  A

SERIAL NO.  (If applicable) DESCRIPTION DRAWING REV. NO. PART NO.

O-PLT 4"X1/8" Various Bores, 316SS 3 460DC13-316-XXXX-125

O-PLT 6"X1/8" Various Bores, 316SS 3 660DC13-316-XXXX-125

O-PLT 2"X1/8" Various Bores, 316SS 3 260DC13-316-XXXX-125

O-PLT 3"X1/8" Various Bores, 316SS 3 360DC13-316-XXXX-125

CHEMICAL COMPOSITION %
ELEMENT Cr

16.45

16.45

16.45

Minimum 16.00
Maximum 18.00

ACHIEVED

16.45

PROOF LOAD

(  )VALUES

Minimum 40 50

HEAT TREATMENT: SOLUTION ANNEALED

MECHANICAL PROPERTIES
SPECIFICATION Y.S.

( MPa)

UTS

( MPa)

% ELONGATION IN 
50mm (4d)

% REDUCTION IN 
AREA

NOTCH TOUGHNESS
J (at  °C)

BEND TEST HARDNESS

( BHN )

ACHIEVED

55 147-150

Maximum 215

55 147-150

55 147-150

55 147-150

24-Nov-14

REMARKS :
1. *RE = Ni + Cr + Mo + V + Cu
2. *CE = C + [Mn/6] + [(Cr + Mo + V)/5] + [(Ni + Cu)/15]

OTHER COMMENTS:

CERTIFIED THAT:
1. THE ABOVE GIVEN DETAILS ARE CORRECT.
2. THE MATERIAL CONFORMS TO ABOVE SPECIFICATION.
3. THE MATERIAL IS FREE OF CONTAMINATION FROM RADIOACTIVE ELEMENT OR RADIATION.
THE PARTS WERE MANUFACTURED AND TESTED IN ACCORDANCE WITH THE ABOVE 
SPECIFICATION AND CERTIFIED IN ACCORDANCE WITH EN 10204-3.1

PREPARED BY: CHECKED BY:
AUTHORISED WORK INSPECTOR: QUALITY CONTROL MANAGER / MANUFACTURER'S 
AUTHORIZED INSPECTOR

dfielder
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Heat Treatment Data Sheet

Date:1

Operator:

Component Description
1
M.T.

1
Qty 10 Diameter 2.375 Thickness 0.218 Material A216WCB Length 48" Weight 825.Lbs

2
M.T.

Qty 6 Diameter 4.5 Thickness 0.337 Material A216WCB Length 91" Weight 728.Lbs
3

Qty Diameter Thickness Material Length Weight
4

Qty Diameter Thickness Material Length Weight
5

Qty Diameter Thickness Material Length Weight
6

Qty Diameter Thickness Material Length Weight
7

Qty Diameter Thickness Material Length Weight

Instruction
Ramp Up: 600°F ►   1150°F @  Max 600°F/Hr FALSE 0.337
For Meter Tube, above 600°F, heating rate is 1200°F/h divided by the maximum weld thickness and never more than 600°F/h.

Hold For: 30Min @ 1100°F to 1200°F 2 0
Soak time= 15 Min every 1/4" Unless max thickness is > 2" than    Soak Time=    2Hr for the first 2" + 15 Min every extra inch

Ramp Down: 1150°F ►   600°F @  Max 600°F/Hr
For Meter Tube, above 600°F, cooling rate is 1200°F/h divided by the maximum weld thickness and never more than 600°F/h.( ,( ( , ) ) , ( , ( ), ))

Additional Requirements:

TC Location: Furnace diagonals & center.
TC Attachement Methode: Direct Contact 2

Furnace Operator Signature: Date:

Q.C. Inspector Signature: Date:

(Tyler Hannah)

(Francis Dumas)

Oct 09, 2019

Oct 09, 2019

Actual

  [0.5 X Capacitance in farads X Voltage2 = W-Sec.]

• A sufficient number of thermocouples shall be located to control and maintain uniform distribution of temperature on all vessels and parts.
  Thermocouples shall be directly attached to the item or provision shall be made for thermocouple placement at bottom, centre and top of the furnace 
  charge in accordance with the  ASME Code.
• If Capacitator discharge welding is used to attach thermocouples an ASME Section IX welding procedure is required ( WPS qualification is not
  required ), and the energy output must be limited to 125 Watt-Seconds. No other welding is permitted on vessels or parts.

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

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

Meter Tube

Furnace Record Number:

Treatment Type:

191007

Oct-07-2019

Tyler Hannah



Holding Time: 150 Minutes

Operator: Date:
Recorder: Serial No.

Content

Furnace Operator Signature: Date:

Q.C. Inspector Signature: Date:

BROMLEY RP#23014#1. 260RFSC80. S0233420, S0233461, S0233593, S0233600, S0233607.

NWP RP#23033#1. 460RFDC80. D0405960, D0405978.

(Tyler Hannah) Oct 09, 2019

(Francis Dumas) Oct 09, 2019

Tyler Hannah Oct-07-2019
7014168OMEGA OM-DAQPRO-5300
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PRESSURE SWITCHES 
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Installation, Operation, and Maintenance Manual

Dedicated to Improving Your Operations for Over 45 Years 

Argus Machine Co. Ltd. • 5820 – 97 Street, Edmonton, Alberta T6E 3J1 
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Argus Pressure Switch 
(Automatic Reset - Model 'AEF') 

 
 
Item Description Item Description 

1 Cap 6 Adjusting Screw, Leaf Spring 
2 Switch Housing 7 Spring Adjustment Nut 
3 Main Stem 8 Microswitch 
4 Access Collar 9 Leaf Spring 
5 Bottom Sub 10 Locking Screw, Switch Block 

1.0 SCOPE 
 
Argus Machine Co. Ltd. manufactures pressure switches (automatic or manual reset) used to make or 
break an electrical circuit (an electric motor, a gas engine, etc.) upon sensing either ‘high’ or ‘low’ flow line 
pressure. This manual details the procedures for installation, operation and maintenance of Argus 
Pressure Switch Models ‘AEF’ and ‘MBF’ which are certified and marked for “Dual Seal” applications 
(September 2007). 
 

2.0 GENERAL 
 
The Argus Pressure Switch (automatic or manual reset) is designed to make or break an electrical circuit 
(an electric motor, a gas engine, etc.) upon sensing either ‘high’ or ‘low’ flow line pressure. Installation, 
operation, and maintenance of Argus Pressure Switches shall comply with procedures as described in 
this manual.  The Argus Pressure Switch (automatic or manual reset) is designed for: 
 
1) Rated Maximum Operating Pressure of 5000 PSI (34,475 kPa). 
2) Ambient temperature range of –50° F (-46° C) to +104° F (+40° C); Switch Housing temperature 

range of –50° F (-46° C) to +212° F (+100° C); Process Media temperature range of –50° F (-46° C) 
to +675° F (+357° C); 

3) Manufactured for sweet and sour service 
4) Certified by CSA and have the NRTL/C mark signifying that they are suitable for use in Canada and 

the United States for Class I, Group D, Hazardous Locations (Division 1 and 2), Dual Seal 
5) NEMA 4 and 7 enclosure 
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3.0 APPLICABLE STANDARDS 
 
Argus Type 'F' Pressure Switches are designed to meet the following standards: 
 
1) ABSA: CRN No. OF2161.2134 
2) ASME: B31.3 
3) CSA: C22.2 No. 30 
4) ANSI/ISA: 12.27.01 
5) NACE: MR0175 
 

4.0 SAFETY 
 
Many routine procedures are potentially hazardous if executed incorrectly or in unsafe conditions, 
particularly when toxic/flammable product is present. Caution must be exercised when high temperature 
and/or pressure exists in the system. Other precautions should be observed are listed below: 
 
1) Disconnect power supply before opening cap. 
2) Avoid getting moisture inside cap; keep all electrical components dry. 
3) Pressure Switches must meet the service requirements for the application. 
4) Always follow government and site safety regulations. 
5) Use of appropriate safety equipment and clothing is mandatory. Eye protection should be used when 

operating Pressure Switches. 
6) Never Strike the Pressure Switch or attached equipment. 
7) Do not stand on the Pressure Switch, or use it as a step. 
8) Any fittings or accessories must meet the service requirements for the application. 
9) Always use Argus O.E.M. parts for service or repair. 
 

5.0 HANDLING AND STORAGE 

5.1 HANDLING 
 
1) Care must be taken to prevent the Pressure Switch from being damaged. 
 

5.2 STORAGE 
 
1) Pressure Switches should be stored in a dry environment and should be left in the original packaging 

prior to installation. 
2) Thread protectors should remain in place until the Pressure Switch is to be installed. 
 

6.0 INSTALLATION 

6.1 GENERAL NOTES 
 
Argus Pressure Switches may be supplied alone or with a CSA approved Argus Wiring Harness 
assembly. (Refer to Argus Pressure Switch brochure for more information). 
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On request, Argus technicians can attach the Argus Wiring Harness assembly to the Pressure Switch in 
the factory. This eliminates the need to remove the Cap when installing an Argus Pressure Switch in the 
field.  
 
Argus Pressure Switches are adjusted through a window in the Bottom Sub (it is not necessary to open 
the Cap when adjusting the pressure setting), hidden under the Access Collar.  
 
Argus Pressure Switches are normally supplied with a 2" NPT male threaded connection on the Bottom 
Sub. Other connections may be available on special request. Ask your Argus representative for special 
application connections. 
 

6.2 INSTALLATION INSTRUCTIONS 
 
1) Every Argus Pressure Switch is shipped in its own cardboard packaging carton and contains an 

Installation and Operation instruction sheet (Bulletin No. TB-PS-001). Remove this sheet and verify 
that the shipment description at the bottom of the page is correct. This contains information regarding 
the Pressure Switch Model Number, Serial Number, factory settings and pressure setting range. 
Please keep this instruction sheet for future reference. 

2) Check female threads in the flow line fitting for any burrs, dirt, debris, or visible signs of damage 
before installing the Pressure Switch. 

3) Remove thread protectors from the end of the Pressure Switch as well as the 1/2” NPT port (if 
applicable). 

4) Check all threads for any signs of damage, dirt or debris. 
 
CAUTION: Do not attempt to install the Pressure Switch if there is any evidence of damage 

to any threads. 
 

5) If any of the Pressure Switch threads are damaged, return to Argus for repair or replacement. 
6) Apply a thin coat of a suitable thread sealant to male threads and hand-tighten bottom connection into 

the female flow line fitting. 
7) When placing a wrench onto the bottom sub of the Pressure Switch, avoid contact with threads. 
 

CAUTION: Do not wrench on the aluminum access collar. 
 
8) Tighten with wrench until proper make-up is achieved. If make-up is difficult to achieve, remove the 

Pressure Switch and check for any foreign matter, thread damage or galling and repeat above 
procedure. 

9) Check the female (box) threads on the Switch Housing for damage, dirt or debris. In the event of 
serious damage please return the Pressure Switch complete with the instruction sheet and packaging 
carton to your Argus representative. Do not attempt to install the electrical conduit if there is serious 
damage to the female (box) threads on the Switch Housing. 

10) Remove the Cap from the Switch Housing (use a screwdriver in the break-out slots provided in the 
Cap if necessary). 

11) The male (pin) threads on the electrical conduit must be dry (do not use any lubricant, teflon tape or 
thread dope). Feed the electrical wires through the port and screw the conduit into the Switch 
Housing female (box) port hand-tight only. 

12) Use a pipe wrench on the electrical conduit to tighten it into the female (box) port until proper make-
up is achieved. If this appears to be difficult to achieve, remove the conduit and check for any foreign 
matter, thread damage or galling. 

13) Attach electrical wires to the Microswitch as per Argus Wiring Instruction sheet (Bulletin No. TB-PS-
002). 
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 Microswitch Manufacturer's Recommended Torque (Maximum) 
 Mounting Screws…………………3 in-lbs 
 Terminal Screws………………… 4 in-lbs 
 Panel Mount Bushing…………… 4-6 in-lbs 
 

CAUTION:  Tightening mounting screws above 3 in-lbs changes operating characteristics 
and increases the possibility of cracking the case. Applying excessive torque to 
the terminal screws when attaching the wires may cause damage to the 
Microswitch. 

 
14) Install the Cap on the Switch Housing and hand-tighten only. When properly installed, the Cap should 

meet the shoulder on the Switch Housing. It is not necessary to wrench tighten the Cap to ensure a 
seal.  

 
CAUTION: Do not over-tighten the Cap, as damage may occur. 

 
15) Once installation is complete, the Argus Pressure Switch should be operated two (2) or three (3) 

times to verify the factory settings. 
 

7.0 OPERATION 

7.1 OPERATING INSTRUCTIONS 
 

1) Once installation is complete, the Argus Pressure Switch will trip automatically.  
a) If it is an automatic reset switch, it will reset automatically when the pressure returns to within 

normal operating range. 
b) If it is a manual reset switch, it will reset when the operator pushes the reset button in top of 

the switch. 
 

7.2 PRESSURE SETTING 
 
1) Rotate Access Collar counter-clockwise until it hits the upper shoulder of the Switch Housing. This 

allows access to the port in the Bottom Sub. The slotted Spring Adjustment Nut should now be 
visible. 

2) Using a flat blade (Standard) screwdriver, insert the blade into one of the slots and rotate the Spring 
Adjustment Nut to either increase or decrease the pressure setting as required. Rotating the Spring 
Adjustment Nut clockwise increases the set point, counter-clockwise decreases the set point. 
Continue adjusting until the desired set point is achieved. Refer to the Argus Pressure Switch 
brochure for the available pressure ranges as per the model number. 

3) Rotate the Access Collar clockwise until it hits the lower shoulder of the Bottom Sub. The access port 
should now be covered to keep out moisture and debris. (In conditions of severe vibration, the 
optional Vibration Lock may be purchased and used. Install the Vibration Lock with the pins in one 
slot of the Spring Adjustment Nut prior to screwing the Access Collar down). 

 
CAUTION: Leave the Access Collar in the “down” position after adjustments have been 

completed. 
 

4) The optional Tamper Seal Block may be purchased and used to prevent anyone from tampering with 
the set point once it has been established. To use, simply install the Tamper Seal Block with the 
capscrew provided into the hole in the Switch Housing. Run a wire through the holes in both the 
Tamper Seal Block and the capscrew and fix with a leaded seal. If the seal is broken, tampering may 
have occurred and the set point should be checked. 
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7.3 MICROSWITCH REPLACEMENT 
 
If the Microswitch should fail during normal operation it can be easily replaced in the field using the 
following procedure:  
1) Make sure that the power supply to the Pressure Switch is turned off. 
2) Remove the Cap from the Switch Housing (use break-out slots in the Cap if required). 
3) Disconnect all of the electrical wires from the Microswitch and tuck them out of the way. 
4) Using a 3/16" T-Handle hexagonal wrench, loosen and remove the Switch Block Locking Screw. 
5) Lift out the entire Microswitch sub-assembly. 
6) Place the new Microswitch sub-assembly in the Switch Housing and tighten the Switch Block Locking 

Screw with the 3/16" T-Handle hexagonal wrench.  
 

CAUTION: Do not over-tighten, as damage may occur. 
 

7) Re-attach all the electrical wires to the Microswitch as they were before. (Refer to Argus Wiring 
Instructions Bulletin No. TB-PS-002). 

8) If necessary, make adjustments to the Leaf Spring. Use a flat blade screwdriver to tighten the Leaf 
Spring Adjusting Screw clockwise until it shoulders. Turn the Adjusting Screw counter-clockwise 
until you hear the Microswitch trip off (approximately 3 turns). Turn the Adjusting Screw 1 1/2 turns 
clockwise to set. 

9) Install the Cap on the Switch Housing and tighten until the Cap shoulders with the Switch Housing. 
10) Turn on the power supply to the Pressure Switch. 
 

8.0 MAINTENANCE 
 
Argus recommends that a preventive maintenance program be implemented to ensure the longevity of 
the Argus Pressure Switch. 
 
1) Argus recommends that the operator periodically (quarterly) test each Pressure Switch to ensure that 

it is working properly. 
2) Tests may consist of a pressure test and verification of unit shutdown.  

a) For a Pressure Switch that is set for increasing pressure the operator may close a valve 
downstream and check that the Switch trips off at the appropriate set point. If the set point 
is incorrect, the operator should adjust it to the original setting. (See 7.2 Pressure Setting). 

b) For a Pressure Switch that is set for decreasing pressure the operator may close a valve 
upstream and check that the Switch trips off at the appropriate set point. If the set point is 
incorrect, the operator should adjust it to the original setting. (See 7.2 Pressure Setting). 

c) The Pressure Switch may also be taken off the line and sent to an Argus Service Center for 
testing and adjustment. 

3) Visually check for excessive moisture in the Bottom Sub, by looking in the Access Port. If excessive 
moisture is present the Pressure Switch should be cleaned and serviced by Argus or one of their 
approved Service Centers. 

4) Argus also recommends that the Pressure Switch be tested after a service rig has done any work on 
the well site. 

5) The operator should visually check the Pressure Switch for any leaks or physical damage each time 
that he/she works on it. The Bottom Sub has two weep holes that will indicate when the internal 
gasket or diaphragm has failed.  Ensure these weep holes are free of debris or foreign material.  If 
excessive leaking (small amounts of moisture that is trapped inside the Bottom Sub may leak out 
normally) is evident the Pressure Switch should be replaced as soon as possible. The Pressure 
Switch may then be sent to an Argus Service Center for assessment and/or repair. 

6) Argus recommends that due to the sensitivity of the Microswitch the customer should consider 
carrying one (1) spare Microswitch sub-assembly in inventory for every ten (10) Pressure Switches in 
the field. 
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9.0 TROUBLESHOOTING 

 

10.0 CONTACT INFORMATION 
  

For Ordering Argus Pressure Switches or for Service please contact us at:  
 
Argus Machine Co. Ltd.  
Order Desk (Assembly Division) 
5820-97 Street,  
Edmonton, Alberta, Canada 
T6E 3J1 
 
Toll Free:  1-888-434-9451 
Phone:  (780) 434-9451 
Fax:  (780) 434-9909 
 

Problem Possible Causes Possible Solutions 

Switch does not trip at 
proper pressure, or does 
not trip at all 

a) Faulty electrical cable or 
connections 

 
b) Pressure set point needs 

adjustment 
 
c) Microswitch needs to be 

recalibrated 
 
d) Microswitch failure 

a) Check for damaged cable and/or loose 
connections 

  
b) Adjust pressure set point using the Spring 

Adjustment Nut, see Section 7.2 
 
c) Adjust switch using the Leaf Spring 

Adjusting Screw, see Section 7.3 
 
d) Replace Microswitch, see Section 7.3 

Leaking from weep holes a) Pressure Switch gasket or 
diaphragm failure 

a) Remove switch from line and send for 
servicing 



ARGUS MACHINE CO. LTD.
5820 – 97 Street Technical Bulletin : TB-PS-001
Edmonton, Alberta     T6E 3J1 Effective Date : October 17, 2005
Ph :  (780) 434-9451       Fax : (780) 434-9909
www.argusmachine.com

NRTL/C

Access Collar

Vibration Lock
(optional)

IMPORTANT IMPORTANT
ACCESS COLLAR TO BE ACCESS COLLAR
UP ONLY WHEN ADJUSTING MUST BE DOWN
PRESSURE SETTING. WHEN OPERATING.

(Seals out weather)
ADJUSTING PRESSURE SETTING
Shown at 60% of Max. Pressure Setting (Three bands are showing).
NOTE: Max. Pressure Setting is with five bands showing (20% per band). 

  INCREASE Adjust Pressure Setting with Screwdriver blade.
     DECREASE

S/N :             PS
  Automatic Reset - Model          AEF - 1.0   Range   20-100 PSI (140 - 690 kPa)

  Manual Reset - Model              MBF - 2.0   Range   40-200 PSI (275 - 1380 kPa)

  2" NPT Male Thread (Bottom Connection) 8.0   Range   80-800 PSI (550 - 5515 kPa)

  Other (Specify) : 14   Range   150-1400 PSI (1035 - 9650 kPa)

  Factory Set 20   Range   250-2000 PSI (1720 - 13790 kPa)
  Increasing Pressure                                   PSI kPa

OR 50   Range  1500-5000 PSI (10340 - 34470 kPa)
  Decreasing Pressure                                 PSI kPa

OR
  Field Set

             * TRIM SUITABLE FOR SOUR, CORROSIVE SERVICE         ** MAXIMUM WORKING PRESSURE 5000 PSI (34475 kPa)
TEMPERATURE RANGE     

Ambient     -50o F to +104o F (-46o C to +40o C) -50o F to +104o F (-46o C to +40o C)
Switch Housing     -50o F to +212o F (-46o C to +100o C) -50o F to +212o F (-46o C to +100o C)
Process Media     -50o F to +675o F (-46o C to +357o C) -50o F to +675o F (-46o C to +357o C)

Note : See reverse side for IMPORTANT NOTICE

SHIPMENT DESCRIPTION

Tamper Seal
(optional)

electrical wiring.
CAUTION

Pressure Switch ( Type 'F' ) - Installation and Operation

Remove Top Cap ONLY for installing 

       Certified for Class I, Group D, Hazardous Locations (Division 1 and 2)

It is not necessary to remove the Top Cap to adjust Set Point.
Power must be OFF before removing Top Cap.

Model 'AEF' Model 'MBF'

Access Collar

in the Installation, Operation and Maintenance Manual.
refer to the label inside Top Cap or the Calibration Procedure
If microswitch replacement or adjustment is required, please

MODEL 'AEF'
(AUTOMATIC RESET)

MODEL 'MBF'
(MANUAL RESET)



Argus Pressure Switches are designed and manufactured to meet the requirements of:
ASME B31.3 Process Piping
CSA C22.2 No. 30 Explosion-Proof Enclosures for Hazardous Locations
NACE MR0175 Standard Material Requirements for Sour Service
ABSA CRN No.: OF2161.2134 Alberta Boiler's Safety Association

Argus Pressure Switches are covered by the following patents:
Canada

United States

Note : For information on Product Warranty, please reference our website 
www.argusmachine.com\terms.htm

TYPICAL WIRING DIAGRAM

Every application should be addressed by the installer at the time of installation.

2,129,290
2,158,623
2,178,401

5,554,834
5,670,766

IMPORTANT NOTICE

If the Argus Pressure Switch is being used in conjunction with a gas engine that has a 
CD (Capacitor Discharge) ignition (eg. : Kubota), precautions should be taken to eliminate 

See diagram below for one possible solution. This configuration may not work in all cases.

any high (spiking) DC voltage from interfering with the operation of the microswitch.

High (spiking) DC voltage may cause premature failure of the microswitch.

MS 2100

Pressure 
Switch



ARGUS MACHINE CO. LTD.   Technical Bulletin: TB – PS – 002 
 5820 – 97 Street   Revision: 00 
 Edmonton, Alberta, T6E 3J1   Effective Date: May 27, 2003 
   Ph : (780) 434 – 9451 Fax : (780) 434-9909 Prepared By: R. Chetram 
h www.argusmachine.com   Approved By: R. Wiltermuth 

Pressure Switch Wiring Harness Wiring Instructions 
 

Specifications Are Subject to Change Without Prior Notice. 

 

 General Notes: 

1.  The installer shall be responsible to ensure that after installation the Sealing Fitting (Wiring Harness) and
Switch Housing (Pressure Switch) connection (1/2"−14 NPT) is tight and leakproof.

2.  Manual Cap Assemblies may NOT be substituted for Automatic Caps (Microswitches are different).
3.  If you experience any problems when installing an Argus Pressure Switch or Wiring Harness

please call the manufacturer, or your local representative.

 AUTOMATIC RESET 
3−WIRE 4−WIRE

 AUTOMATIC RESET 

 MANUAL RESET 
3−WIRE

 MANUAL RESET 
4−WIRE  

 
  
 

Certified for Class I, Group D, Hazardous Locations (Division 1 and 2)
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Features
• Molded one-piece solenoid with highly efficient solenoid 

cartridge and special low wattage coil
• Increased ambient temperature capabilities up to 175˚F (80˚C)
• Designed for use in automation of plant control systems 

to provide:
-PLC compatibility -Reduced battery drain
-Reduced heat rise -Reduced wiring cost

• Wide selection includes 2/2 normally closed, 3/2 normally 
closed (including Quick Exhaust), 3/2 universal, 4/2, 5/2, & 5/3

• Air or inert gas only
• Lower-cost alternative to intrinsically safe valves in critical

applications not requiring a safety barrier

1.4 W Low Power Solenoid Valves
Aluminum, Brass, or Stainless Steel Bodies 

1/4" to 1" NPT

Ordering
Normal Ambient Version
EV8551G322  24VDC
High Ambient Version (always add TPL #23033)
EFX8316G301-23033  24VDC
Solenoid Enclosures
Standard: Watertight, Types 1, 2, 3, 3S, 4, and 4X.
Optional: Explosionproof and Watertight, Types 3, 3S, 4,
4X, 6, 6P, 7, and 9.
(To order, add prefix “EF” to catalog number. For 
explosionproof with 316 Stainless Steel hub and 
trim, specify prefix "EV".) Surge suppression coils 
also available “MF” prefix.
See Optional Features Section for other available options.
Approvals
UL listed General Purpose Valves (Hazardous Location
Classified). EV8345G381 solenoid only UL listed. CSA 
certified; nonincendive for Class I, Division 2 UL E25549.
Meets applicable CE directives. 
SIL 3 capable per IEC 61508 on 8314 and 8316 const. Third
party certification provided by EXIDA.
Refer to Engineering Section for details.
ATEX/IECEx certified with prefix “EV” as listed. Refer 
to Optional Features Electrical Section for details.

8314 with 
Manual Operator

%          ^         )

Valve Parts in Contact with Fluids

Body Aluminum Brass Stainless Steel

Seals and Discs PUR, NBR, CR, as listed

Sleeve 304L Stainless Steel

Core and Plugnut 430F Stainless Steel

Core Springs 302 Stainless Steel

Pilot Seat Cartridge (Series 8316 & 8344 only) POM

Rider Rings PTFE

Spring Retainer POM

Construction

Electrical

 ̈IMPORTANT: Supervisory and leakage current above the drop out current listed will 
cause improper operation. Consult your local ASCO sales office for additional assistance.

Description Wattage
Voltage

(DC)

Min.
Pull In
(mA)

3-Way
Drop Out
(mA) ¨

2-Way
Drop Out
(mA) ¨

Coil resistance
@ 68˚F (20˚C)

(ohms)

Standard Ambient
Version 1.4 W

12V 83.5 13.9 3.2 102
24V 42.0 7.0 1.6 410
48V 21.4 3.6 0.8 1640
120V 8.7 1.4 0.3 10000

High Ambient
Version 1.8 W

12V 94.3 15.7 3.6 80
24V 47.9 8.0 1.8 320
48V 24.0 4.0 0.9 1260

Surge Suppersion
Version 1.7 W

12V 94.3 15.7 3.6 80
24V 47.9 8.0 1.8 320
48V 22.7 3.8 0.9 1470

Surge Suppession
High Ambient

Version
2.0 W

12V 105.3 17.6 4.0 64
24V 54.1 9.0 2.1 270
48V 24.0 4.0 0.9 1260

24VDC Spare Coil P/N
Standard Ambient

Temp. Version
High Ambient
Temp Version

General Purpose 238710-902-D* 238710-908-D*
Explosion Proof 238714-902-D* 238714-905-D*
Explosion Proof, Corrosion Resistant 274714-902-D* 274714-905-D*
Explosion Proof, Surge Suppression 276006-006-D* 276006-106-D*
Explosion Proof, Corrosion Resistant, Surge Suppression 276007-006-D* 276007-106-D*

Description Wattage
Max. Ambient

Temp. T Code
Insulation

Class TPL
Standard Ambient Version 1.4 W 140˚F (60˚C) T6 F -
High Ambient Version 1.8 W 179˚F (80˚C) T5 F #23033
Surge Suppession Version 1.7 W 140˚F (60˚C) T6 F -
Surge Suppession High Ambient Version 2.0 W 179˚F (80˚C) T5 F #23033
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Specifications (English units)

Pipe
Size
(in)

Orifice
Size
(in)

Cv Flow
Factor

Operating Pressure
Differential (psi)

Max.
Fluid and
Ambient
Temp. °F

Brass Body Stainless Steel BodyAir-Inert Gas
Pressure to

Cylinder
Cylinder to

Exhaust Min. Max. Catalog Number
Const.
Ref. Catalog Number

Const.
Ref.

2/2 VALVES, NORMALLY CLOSED, with NBR Disc
1/4 1/16 .08 0 150 140 8262G320 18 8262G386 ≈¥ 18
3/8 5/16 1.5 10 150 140 8223G323 19 - -
1/2 3/8 3.2 25 150 140 8223G303 ¥ 20 8223G310 ≈¥ 20

3/2 VALVES, UNIVERSAL OPERATION (Normally Closed or Normally Open) with NBR Disc – SIL 3 Capable, Certified by Exida ∆ ≥

1/4 1/16 .08 .08 0 150 140 8314G300 1 8314G301 ≈¥ 2
3/2 VALVES, NORMALLY CLOSED (Closed when de-energized) with NBR Disc – SIL 3 Capable, Certified by Exida ∆

1/4 5/16 1.5 1.5 ƒ 150 140 8316G301 ¬¥ 3 EV8316G381 ≈¥ 3
3/8 5/16 1.8 1.8 ƒ 150 140 8316G302 ¬¥ 3 EV8316G382 ≈¥ 3
3/8 5/8 4 4 ƒ 150 140 8316G303 ¬¥ 3A - -
1/2 5/8 4 4 ƒ 150 140 8316G304 ¬¥ 3A EV8316G384 ≈¥ 3A
3/4 11/16 5.5 5.5 10 150 140 8316H374 ¬ 4 - -
1 1 13 13 10 150 140 8316G334 ¬¥ 5 - -

3/2 VALVES, UNIVERSAL (Normally Closed or Normally Open) "Quick Exhaust" with CR Diaphragm and NBR Disc
1/4 ¡ .08 .73 5 150 140 8317G307 ¨ 6 8317G308 ¨≈ 7

4/2 VALVES, with NBR Disc and Seals
1/4 1/16 .08 .08 10 150 140 8345G301 ¨¬ 6 EV8345G381 ¨¬≈ 8

4/2 VALVES, Brass Body with NBR Disc

Pipe
Size
(in)

Orifice
Size
(in)

Cv Flow
Factor

Operating Pressure
Differential (psi)

Max.
Fluid and
Ambient
Temp. °F

Single Solenoid Dual SolenoidAir-Inert Gas
Pressure to

Cylinder
Cylinder to

Exhaust Min. Max. Catalog Number
Const.
Ref. Catalog Number

Const.
Ref.

1/4 1/4 .80 1 10 150 140 8344G370 ¨¬ 9 8344G344 ¬ 12
3/8 3/8 1.4 2.2 10 150 140 8344G372 ¨¬¥ 11 8344G380 ¬¥ 10
1/2 3/8 1.4 2.2 10 150 140 8344G374 ¨¬¥ 11 8344G382 ¬¥ 10
3/4 3/4 5.2 5.6 10 150 140 8344G376 ¨¬ 13 8344G354 ¬ 14
1 3/4 5.2 5.6 10 150 140 8344G378 ¨¬ 13 8344G356 ¬ 14

¨ There are two exhaust flows in the exhaust mode (pilot and main). The pilot exhaust must be connected to the main exhaust when the air or inert gas cannot be exhausted to atmosphere.
¡ For "Quick Exhaust" valves, pressure port is 1/16", exhaust port is 1/4".
¬ IMPORTANT: A Minimum Operating Pressure Differential must be maintained between the pressure and exhaust ports. Supply and exhaust piping must be full area, unrestricted. 

ASCO flow controls and other similar components must be installed in the cylinder lines only.
ƒ Zero minimum when valve selection gasket is in external position and proper auxiliary air pressure is applied. Minimum 15 psi Operating Pressure Differential when selection gasket 

is in the internal position.
≈ Can be used for dry natural gas service with the EF or EV prefix.
∆ Safety manual and FMEDA (Failure Modes Effects and Diagnostic Analysis) report available. 
≥ SIL 3 Capable, Certified by Exida, only valid when used as Normally Closed.
¥ ATEX/IECEx certified with prefix “EV”.

Nominal Ambient Temp. Ranges Important
These solenoid valves are intended for use on clean dry air or inert
gas, filtered to 40 micrometres or better. The dew point of the media
should be at least 10°C (18° F) below the minimum temperature 
to which any portion of the clean air/inert gas system could be
exposed to prevent freezing. If lubricated air is used, the lubricants
must be compatible with Nitrile elastomers. Diester oils may cause
operational problems. Instrument air in compliance with ANSI/ISA
Standard 7.0.01-1996 exceeds the above requirements and is,
therefore, an acceptable media for these valves.

Series Body Material Normal Temperature Range High Ambient Temp Version
8553 Stainless Steel

-40°F to 140°F (-40°C to 60°C)
Not Available

8551 Brass
8553

Aluminum
-13°F to 140°F (-25°C to 60°C)

8551 5°F to 140°F (-15°C to 60°C)
8551 Stainless Steel

-40°F to 140°F (-40°C to 60°C)
Low Limit is the same as

Normal Temperature Ratings,
but High Limit is 176°F

(80°C)

8262

Brass / Stainless Steel
8314
8317
8316* -20°F to 140°F (-29°C to 60°C)
8223

-4°F to 140°F (-20°C to 60°C)8344
Brass only

8316G334

*Does not include 8316G334; Includes 8316H374. Note: 8553 not available in brass
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Body
Material

Pipe
Size
(in)

Orifice
Size
(in)

Cv
Flow

Factor

Single Solenoid Dual Solenoid

Operating Pressure
Differential (psi)

Max.
Fluid

Temp.˚F
Catalog
Number

Const.
Ref.

Operating Pressure
Differential (psi)

Max.
Fluid

Temp.˚F 
Catalog
Number

Const.
Ref.

Air-Inert Gas Air-Inert Gas

Min. Max. Min. Max.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals

Aluminum 3/2

1/4 1/4 .86

30 150 140

8551G305 ∆ 21

30 150 140

8551G306 ∆ 21

Aluminum 5/2 8551G317 ∆ 22 8551G318 ∆ 22

Aluminum 5/3 Center Closed - 22 8551G367 ∆ 22

Aluminum 5/3 Center Open - 22 8551G368 ∆ 22

Brass 3/2 EF8551G307 ¡∆ 21 EF8551G308 ¡∆≥ 21

Brass 5/2 EF8551G319 ¡∆≥ 22 EF8551G320 ¡∆ 22

316L Stainless Steel 3/2 EV8551G313 ¬≈∆≥ 21 EV8551G314 ¬≈∆≥ 21

316L Stainless Steel 5/2 EV8551G321 ¬≈≥ 22 EV8551G322 ¬≈≥ 22

Aluminum 3/2

1/2 1/2 3.7

8553G305 ∆ 21 8553G306 ∆ 21

Aluminum 5/2 8553G317 ∆ 22 8553G318 ∆ 22

316L Stainless Steel 3/2 EV8553G313 ¬≈∆≥ 21 EV8553G314 ¬≈∆≥ 21

316L Stainless Steel 5/2 EV8553G321 ¬≈∆≥ 22 EV8553G322 ¬≈∆≥ 22

¡ Brass construction supplied standard with EF solenoid. ¬ Stainless steel construction supplied standard with EV solenoid.
≈ Can be used for dry natural gas service with the EF or EV prefix. ∆ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
≥ ATEX/IECEx certified with prefix “EV”.

Specifications (English units)

Body
Material

Pipe
Size
(in)

Orifice
Size
(in)

Cv
Flow

Factor

Single Solenoid Dual Solenoid

Operating Pressure
Differential (psi)

Max.
Fluid

Temp.˚F
Catalog
Number

Const.
Ref.

Operating Pressure
Differential (psi)

Max.
Fluid

Temp.˚F 
Catalog
Number

Const.
Ref.

Air-Inert Gas Air-Inert Gas

Min. Max. Min. Max.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals, NAMUR Mount

Aluminum 3/2, 5/2

1/4 1/4 .86

30 150 140

8551G301 ¨ 23

30 150 140

8551G302 ¨ 23

Aluminum 5/3 Center Closed - - 8551G365 ∆ 24

Aluminum 5/3 Center Open - - 8551G366 ∆ 24

Brass 3/2, 5/2 EF8551G303 ¡¨∆ 23 EF8551G304 ¡¨∆ 23

316L Stainless Steel 3/2, 5/2 EV8551G309 ¬≈≥ 24 EV8551G310 ¬≈≥ 24

Aluminum 3/2, 5/2
1/2 1/2 3.7

8553G301 ∆ 24 8553G302 ∆ 24

316L Stainless Steel 3/2, 5/2 EV8553G309 ¬≈∆≥ 24 EV8553G310 ¬≈∆≥ 24

¨ 1/8" NPT exhaust for 1/4" aluminum and brass. ¡ Brass construction supplied standard with EF solenoid. ¬ Stainless steel construction supplied standard with EV solenoid.
≈ Can be used for dry natural gas service with the EF or EV prefix. ∆ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
≥ ATEX/IECEx certified with prefix “EV”.
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Specifications (Metric units)

Pipe
Size
(in)

Orifice
Size
(mm)

Kv Flow
Factor (m3/h)

Operating Pressure
Differential (bar)

Max.
Fluid and
Ambient
Temp. °C

Brass Body Stainless Steel BodyAir-Inert Gas

Pressure to
Cylinder

Cylinder to
Exhaust Min. Max. Catalog Number

Const.
Ref. Catalog Number

Const.
Ref.

2/2 VALVES, NORMALLY CLOSED, with NBR Disc

1/4 2 .07 0 10 60 8262G320 18 8262G386 ≈¥ 18

3/8 8 1.29 0.7 10 60 8223G323 19 - -

1/2 10 2.74 1.7 10 60 8223G303 ¥ 20 8223G310 ≈¥ 20

3/2 VALVES, UNIVERSAL OPERATION (Normally Closed or Normally Open) with NBR Disc – SIL 3 Capable, Certified by Exida ∆ ≥

1/4 2 .07 .07 0 10 60 8314G300 1 8314G301 ≈¥ 2

3/2 VALVES, NORMALLY CLOSED (Closed when de-energized) with NBR Disc – SIL 3 Capable, Certified by Exida ∆

1/4 8 1.29 1.29 ƒ 10 60 8316G301 ¬¥ 3 EV8316G381 ≈¥ 3

3/8 8 1.37 1.37 ƒ 10 60 8316G302 ¬¥ 3 EV8316G382 ≈¥ 3

3/8 16 2.57 2.57 ƒ 10 60 8316G303 ¬¥ 3A - -

1/2 16 3.43 3.43 ƒ 10 60 8316G304 ¬¥ 3A EV8316G384 ≈¥ 3A

3/4 17 4.71 4.71 0.7 10 60 8316H374 ¬ 4 - -

1 25 11.14 11.14 0.7 10 60 8316G334 ¬¥ 5 - -

3/2 VALVES, UNIVERSAL (Normally Closed or Normally Open) "Quick Exhaust" with CR Diaphragm and NBR Disc

1/4 ¡ .07 .63 0.3 10 60 8317G307 ¨ 6 8317G308 ¨≈¥ 7

4/2 VALVES, with NBR Disc and Seals

1/4 2 .07 .07 0.7 10 60 8345G301 ¨¬ 6 EV8345G381 ¨¬≈¥ 8

4/2 VALVES, Brass Body with NBR Disc

Pipe
Size
(in)

Orifice
Size
(mm)

Kv Flow
Factor (m3/h)

Operating Pressure
Differential (bar)

Max.
Fluid and
Ambient
Temp. °C

Single Solenoid Dual SolenoidAir-Inert Gas

Pressure to
Cylinder

Cylinder to
Exhaust Min. Max. Catalog Number

Const.
Ref. Catalog Number

Const.
Ref.

1/4 6 0.69 0.86 0.7 10 60 8344G370 ¨¬ 9 8344G344 ¬ 12

3/8 10 1.20 1.89 0.7 10 60 8344G372 ¨¬¥ 11 8344G380 ¬¥ 10

1/2 10 1.20 1.89 0.7 10 60 8344G374 ¨¬¥ 11 8344G382 ¬¥ 10

3/4 19 4.46 4.80 0.7 10 60 8344G376 ¨¬ 13 8344G354 ¬ 14

1 19 4.46 4.80 0.7 10 60 8344G378 ¨¬ 13 8344G356 ¬ 14

¨ There are two exhaust flows in the exhaust mode (pilot and main). The pilot exhaust must be connected to the main exhaust when the air or inert gas cannot be exhausted to atmosphere.
¡ For "Quick Exhaust" valves, pressure port is 1/16", exhaust port is 1/4".
¬ IMPORTANT: A Minimum Operating Pressure Differential must be maintained between the pressure and exhaust ports. Supply and exhaust piping must be full area, unrestricted. 

ASCO flow controls and other similar components must be installed in the cylinder lines only.
ƒ Zero minimum when valve selection gasket is in external position and proper auxiliary air pressure is applied. Minimum 1.0 bar Operating Pressure Differential when selection gasket 

is in the internal position.
≈ Can be used for dry natural gas service with the EF or EV prefix.
∆ Safety manual and FMEDA (Failure Modes Effects and Diagnostic Analysis) report available. 
≥ SIL 3 Capable, Certified by Exida, only valid when used as Normally Closed.
¥ ATEX/IECEx certified with prefix “EV”.
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Specifications (Metric units)

Body
Material

Pipe
Size
(in)

Orifice
Size
(mm)

Kv Flow
Factor
(m3/h)

Single Solenoid Dual Solenoid

Operating Pressure
Differential (bar)

Max.
Fluid

Temp.˚C
Catalog
Number

Const.
Ref.

Operating Pressure
Differential (bar)

Max.
Fluid

Temp.˚C 
Catalog
Number

Const.
Ref.

Air-Inert Gas Air-Inert Gas

Min. Max. Min. Max.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals

Aluminum 3/2

1/4 6 .7

2 10 60

8551G305 ∆ 21

2 10 60

8551G306 ∆ 21

Aluminum 5/2 8551G317 ∆ 22 8551G318 ∆ 22

Aluminum 5/3 Center Closed - 22 8551G367 ∆ 22

Aluminum 5/3 Center Open - 22 8551G368 ∆ 22

Brass 3/2 EF8551G307 ¡∆ 21 EF8551G308 ¡∆≥ 21

Brass 5/2 EF8551G319 ¡∆≥ 22 EF8551G320 ¡∆ 22

316L Stainless Steel 3/2 EV8551G313 ¬≈∆≥ 21 EV8551G314 ¬≈∆≥ 21

316L Stainless Steel 5/2 EV8551G321 ¬≈≥ 22 EV8551G322 ¬≈≥ 22

Aluminum 3/2

1/2 13 3.15

8553G305 ∆ 21 8553G306 ∆ 21

Aluminum 5/2 8553G317 ∆ 22 8553G318 ∆ 22

316L Stainless Steel 3/2 EV8553G313 ¬≈∆≥ 21 EV8553G314 ¬≈∆≥ 21

316L Stainless Steel 5/2 EV8553G321 ¬≈∆≥ 22 EV8553G322 ¬≈∆≥ 22

¡ Brass construction supplied standard with EF solenoid. ¬ Stainless steel construction supplied standard with EV solenoid.
≈ Can be used for dry natural gas service with the EF or EV prefix. ∆ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
≥ ATEX/IECEx certified with prefix “EV”.

Body
Material

Pipe
Size
(in)

Orifice
Size
(mm)

Kv Flow
Factor
(m3/h)

Single Solenoid Dual Solenoid

Operating Pressure
Differential (bar)

Max.
Fluid

Temp.˚C
Catalog
Number

Const.
Ref.

Operating Pressure
Differential (bar)

Max.
Fluid

Temp.˚C 
Catalog
Number

Const.
Ref.

Air-Inert Gas Air-Inert Gas

Min. Max. Min. Max.
3/2, 5/2, 5/3 VALVES, with NBR and PUR Seals, NAMUR Mount

Aluminum 3/2, 5/2

1/4 ¿ 6 .7

2 10 60

8551G301 ¨ 23

2 10 60

8551G302 ¨ 23

Aluminum 5/3 Center Closed - - 8551G365 ∆ 24

Aluminum 5/3 Center Open - - 8551G366 ∆ 24

Brass 3/2, 5/2 EF8551G303 ¡¨∆ 23 EF8551G304 ¡¨∆ 23

316L Stainless Steel 3/2, 5/2 EV8551G309 ¬≈≥ 24 EV8551G310 ¬≈≥ 24

Aluminum 3/2, 5/2
1/2 13 3.15

8553G301 ∆ 24 8553G302 ∆ 24

316L Stainless Steel 3/2, 5/2 EV8553G309 ¬≈∆≥ 24 EV8553G310 ¬≈∆≥ 24

¨ 1/8" NPT exhaust for 1/4" aluminum and brass. ¡ Brass construction supplied standard with EF solenoid. ¬ Stainless steel construction supplied standard with EV solenoid.
≈ Can be used for dry natural gas service with the EF or EV prefix. ∆ Solenoid only approvals with EF of EV prefix, no approvals with general purpose coil (no prefix).
≥ ATEX/IECEx certified with prefix “EV”.
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Dimensions: inches (mm)

Const. Ref. 1, 2
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Dimensions: inches (mm)

Const. Ref. 3

Const. Ref. 3A
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H

P

K

.45 [11] 1/8 NPT

1/2 NPT
OPTIONAL MOUNTING
BRACKET WITH
Ø .28 [7] HOLES
(4 PLACES) AVAILABLE
ON 3/4 SIZE ONLY 

3.82 [97]

R

C
CYL
“A”

EXH “E”

W N

B

1.66 [42]PRESS “P” 3/4 NPT
3 PLACES

L
M

A

Const. Ref. 4, 5

Const. Ref. 6. 7

Const.
Ref. A B C H K L M N P R W

4
in 1.61 1.41 1.66 6.78 3.68 3.38 2.16 .53 5.09 .50 3.31

mm 41 36 42 172 93 86 55 13 129 13 84

5
in X 1.78 X 7.40 3.93 4.44 2.81 .87 5.34 1.74 5.31

mm X 45 X 188 100 113 71 22 136 44 135
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Dimensions: inches (mm)

Const. Ref. 18

Const. Ref. 8
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Dimensions: inches (mm)

BOTTOM VIEW OF VALVE

1/2 NPT

1/8 NPT

1/2 NPT

2 MOUNTING HOLES
DIA “D”PRESS

EXH

PRESS EXH

N X E

CYL
“B”

CYL
“A”G

W

J

Y
Z

F

PRESS EXH

H

P

K
K

P
H

.45 [11]

Const. Ref. 9, 10, 11, 12, 13, 14

Const.
Ref. Dia “D” E F G H J K L N P W X Y Z

Exhaust
Pipe Size

9
in Ø .28 .56 2.41 1.88 4.67 1.03 2.30 3.12 .72 3.72 4.75 1.41 1.56 .81

3/8
mm 7 14 61 48 119 26 58 79 18 95 121 36 40 21

10
in Ø .34 .76 3.12 2.62 4.89 1.50 2.11 3.18 .83 3.77 6.06 1.86 1.89 .83

1/2
mm 9 16 79 67 118 38 70 81 21 90 154 48 49 21

11
in Ø .34 .76 3.12 2.62 4.65 1.50 2.11 3.18 .83 3.53 6.06 1.86 1.89 .83

1/2
mm 9 35 97 99 138 53 54 116 40 99 210 54 67 30

12
in Ø .28 .56 2.41 1.88 5.06 1.03 2.71 3.12 .72 4.12 4.81 1.41 1.56 .81

3/8
mm 7 14 61 48 129 26 69 79 18 105 122 36 40 21

13
in Ø .34 .78 3.12 2.62 5.27 1.50 2.49 3.19 .84 4.16 6.06 1.88 1.91 .84

1
mm 9 16 79 67 134 38 63 81 21 106 154 48 49 21

14
in Ø .34 1.38 3.81 3.88 6.09 2.09 3.18 4.56 1.56 4.59 8.25 2.12 2.62 1.16

1
mm 9 35 97 99 155 53 81 116 40 117 210 54 67 30
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Dimensions: inches (mm)

Const. Ref. 20

Const. Ref. 19
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Optional Manual Operators
Add Suffix Description

MO
1

20

Push and turn to lock with flat
head screwdriver slot

MI
1

20

Momentary push in with flat
head screwdriver slot

MH

1

20
Momentary push in by hand

MS

1

20
Push and turn to lock by hand

Series 8551 8553
NPT 1/4 1/2
L1 ¨ 5.12 (132) 6.00 (153)
L2 ¨ 6.73 (171) 7.80 (198)
H2 4.38 (111) 4.77 (121)
H1 1.10 (28) 1.58 (40)
W 1.77 (45) 2.85 (72)

¨ Manual override option MH adds .250" (6.4), 
MS option adds .468" (11.9) to each solenoid endcap.

Optional Manual Operators
Add Suffix Description

MO
1

20

Push and turn to lock with flat
head screwdriver slot

MI
1

20

Momentary push in with flat
head screwdriver slot

MH

1

20
Momentary push in by hand

MS

1

20
Push and turn to lock by hand

¨ Manual override option MH adds .250" (6.4), 
MS option adds .468" (11.9) to each solenoid endcap.

Series 8551 8553
NPT 1/4 1/2
L1 ¨ 5.63 (144) 7.06 (180)
L2 ¨ 7.20 (183) 8.86 (225)
H2 4.38 (111) 4.77 (121)
H1 1.10 (28) 1.58 (40)
W 1.77 (45) 2.85 (72)

Dimensions: inches (mm)

Const. Ref. 22

Const. Ref. 21

2.03 [52]

3.02 [77]

H2

H1

L1

L2

3 1

W

 

 

1/8 NPT AUX. PRESSURE PORT

1     

 

 

H2

H1

L1

L2

5 11 3

W

2.03 [52]

3.02 [77]

1     

1/8 NPT AUX. PRESSURE PORT
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Dimensions: inches (mm)

Optional Manual Operators
Add Suffix Description

MO
1

20

Push and turn to lock with flat
head screwdriver slot

MI
1

20

Momentary push in with flat
head screwdriver slot

MH

1

20
Momentary push in by hand

MS

1

20
Push and turn to lock by hand

Series 8551 (Aluminum, Brass)
NPT 1/4
L1 ¨ 4.96 (126)
L2 ¨ 6.49 (165)
H2 4.38 (111)
H1 1.57 (40)
W 1.77 (45)

¨ Manual override option MH adds .250" (6.4), 
MS option adds .468" (11.9) to each solenoid endcap.

Optional Manual Operators
Add Suffix Description

MO
1

20

Push and turn to lock with flat
head screwdriver slot

MI
1

20

Momentary push in with flat
head screwdriver slot

MH

1

20
Momentary push in by hand

MS

1

20
Push and turn to lock by hand

Series 8551 (316L SS) 8551 (5/3) 8553
NPT 1/4 1/4 1/2
L1 ¨ 5.20 (132) - 7.08 (180)
L2 ¨ 6.73 (171) 7.44 (189) 8.85 (225)
H2 4.38 (111) 4.38 (111) 4.77 (121)
H1 1.57 (40) 1.57 (40) 2.08 (53)
W 1.77 (45) 1.77 (45) 2.87 (73) 

¨ Manual override option MH adds .250" (6.4), 
MS option adds .468" (11.9) to each solenoid endcap.

8553 NAMUR Footprint 8551 NAMUR Footprint

8551 NAMUR Footprint
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2.03 [52]

3.02 [77]

H2

H1

L1

L2

3 1

W

 

 

1/8 NPT AUX. PRESSURE PORT 1/4 NPT

1     

1/8 NPT

(   
  

 

 

H2

H1

L1

L2

5 1 3

W

2.03 [52]

3.02 [77]

1      

1/8 NPT AUX. PRESSURE PORT

1  

(8551) 1/4 NPT
(8553) 1/2 NPT

Const. Ref. 24

Const. Ref. 23
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OPERATIONS AND MAINTENANCE GUIDE
FOR DUAL CHAMBER ORIFICE FITTINGS

An ISO 9001:2008 registered company

Phone: (+1) 403.342.4494
Email: sales@canaltaflow.com
www.canaltaflow.com

Call Us Toll Free: 1-855-CANALTA
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WARNINGS

WARNING: PRESSURIZED UNIT.
Ensure all operating staff are trained in the safe  operation 
of this and all other pressurized equipment.  SAFETY FIRST.

Orifice fittings and their components can present both heavy lifting and tip over 
hazards.  Workers should wear suitable PPE at all times and have strategies in 
place for safely lifting, moving and storing orifice fittings and their components. 

The soft seat valve seal design does not require lubrication through the grease 
port.  Attempting to lubricate a Canalta DC Orifice fitting equipped with a soft 
seat slide valve will cause the inner O-ring seal to be ejected from the dovetail 
groove resulting in valve failure.

Normal Operation

Key Operating Parts

Removing the Orifice Plate

Orifice Plate Inspection

Replacing the Orifice Plate

Greasing Procedure

Installation Preservation & Storage Requirements

Model Numbering System

Orifice Fitting Quick Inspection & Assessment

Scheduled Teardown Maintenance

Lifting and Handling

4

5

6

13

14

21

22

23

24

25

26

2

CHANGE OF OWNERSHIP

By purchasing meters/meter runs from Canalta, a client would have entered into a 
binding contract. At the point of delivery/receiving of goods, the ownership of the 
purchased goods is then transferred to the client.

It is the responsibility of the client to ensure that any practices carried out 
after transfer of ownership are to be in compliance with manufacturing codes, 
standards and governing statutory legislation. Moreover, any activities need to be 
approved by the relevant Notified Bodies where applicable.
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Complete dimensions tables for 
all of our orifice fitting models 
are available by contacting your 
nearest Canalta Flow Measurement 
sales representative.

Find a list of our offices and global 
distribution partners at

www.canaltaflow.com/global

Looking for general assembly 
diagrams?  Contact your nearest 
Canalta Flow Measurement sales 
representative to get all of the 
technical documents you need.

Find a list of our offices and global 
distribution partners at

www.canaltaflow.com/global

Canalta supplies a complete lineup 
of quality orifice fitting replacement 
parts and accessories - many 
of them compatible with other 
industry leading brands.

Find a list of our offices and global 
distribution partners at

www.canaltaflow.com/global
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EQ VALVE
CLOSED

INNER VALVE
CLOSED

ORIFICE PLATE 
IN FLOW LINE

BLEEDER VALVE
CLOSED

CLAMPING BAR
TIGHT

During normal operation, only the lower chamber 
is pressurized.  Atmospheric pressure in the upper 
chamber is necessary for proper functioning of the 
inner slide valve.

NORMAL OPERATION
The Canalta Dual Chamber Orifice Fitting allows for accurate 
placement of an orifice plate in the flow line, along with easy removal 
and replacement, without interrupting the flow or dismantling the 
pipeline.  Flow of the gas or liquid through the orifice plate creates the 
differential pressure which is measured and used for the calculation of 
the flow rate through the pipeline.

The unit is in normal metering status when the plate carrier and orifice 
plate are in the lower chamber, concentric to the flow line, and the 
inner slide valve, equalizer valve and bleeder valve are all closed.  
The upper chamber of the unit is at atmospheric pressure, and the 
clamping bar at the top of the unit is tight.

Pressure sensors installed in the lower housing's meter taps 
read the differential pressure across the orifice plate and 
transmit the readings to a flow computer or chart recorder. 

Orifice plate condition is critical to 
accurate metering.  The orifice plate 
must be removed and inspected for 
damage, general wear and particulate 
build-up regularly.  Prior to beginning 
the orifice plate removal procedure, the 
operator must confirm that the clamping 
bar is tight and that the bleeder valve is fully 
closed.

GENERAL OPERATING NOTES
•	 It is the responsibility of the end user to ensure all operating staff 		

		  are competent and properly trained in the operation of this and all other 	
		  pressurized equipment.  The following operating instructions are also 		
		  given on the operating plate attached to each flow meter top housing.

•	 It is the responsibility of the end user to assess the expected surface 	 	
	 temperature of the unit while in service, and to take the necessary 		
	 precautions to avoid operator injury.

•	 It is the responsibility of the end user to account for all vented 		
		  process fluids, and to develop the necessary procedures to avoid 	
		  operator injury and environmental damage.

4



EQ VALVE
CLOSED

INNER VALVE
CLOSED

ORIFICE PLATE 
IN FLOW LINE

BLEEDER VALVE
CLOSED

CLAMPING BAR
TIGHT

KEY OPERATING PARTS AT A GLANCE
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REMOVING THE 
ORIFICE PLATE

6



Ensure the bleeder valve is closed and 
clamping bar tight before beginning.

7



Open inner 
slide valve.

REMOVAL STEP B

8

Slowly open
equalizer valve.

REMOVAL STEP A



Raise plate carrier
with operator gears.

REMOVAL STEP C

Close inner
slide valve.

REMOVAL STEP D

9



Close equalizer 
valve.

REMOVAL STEP E

Open bleeder
valve.

REMOVAL STEP F

10



Perform greasing procedure.
SEE SOFT SEAT WARNING PAGE 2.

REMOVAL STEP G

REMOVAL STEP H

Loosen clamping bar.
DO NOT REMOVE.

11



Dislodge seal bar
with plate carrier.

REMOVAL STEP I

REMOVAL STEP J

Remove clamping and seal bars,
raise carrier up through opening.
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ORIFICE PLATE INSPECTION

Regular orifice plate inspections are crucial to measurement accuracy.  Canalta recommends that the orifice plate 
be removed from the flow line and inspected at least monthly.  AGA-3 / API 14.3 sections 2.4.1 and 2.4.2 outline 
orifice plate parameters that can be affected by service conditions.  Damage, excessive wear and build-up can lead 
to a reduction in flow meter accuracy.

Pay particular attention to dirt, grease or ice accumulation, pitting due to corrosion, nicks, dings and other impact 
damage, as well as general wear and erosion of the normally sharp bore edges.  Replace the orifice plate as 
necessary.

Orifice plate seals should also be inspected to reduce the possibility of bypass.  Pay attention to dirt or grease 
accumulation, cracks, tears or cuts and swelling.  Replace seals as necessary.

13



REPLACING THE 
ORIFICE PLATE
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REPLACEMENT STEP A

Close bleeder 
valve.

Lower carrier into top housing.
DO NOT LOWER ONTO VALVE.

REPLACEMENT STEP B

15



Reinstall seal and 
clamping bars.

REPLACEMENT STEP C

Tighten all clamping
bar screws.

REPLACEMENT STEP D

16



Slowly open
equalizer valve.

REPLACEMENT STEP E

Open inner 
slide valve.

REPLACEMENT STEP F
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Open inner 
slide valve.

REPLACEMENT STEP G

Lower carrier into
bottom housing.

Close inner
slide valve.

REPLACEMENT STEP H

18



Close equalizer 
valve.

REPLACEMENT STEP I

Open bleeder
valve.

REPLACEMENT STEP J

19



REPLACEMENT STEP K

Perform greasing procedure.
SEE SOFT SEAT WARNING PAGE 2.

REPLACEMENT STEP L

Close bleeder 
valve.

20



1.	 Ensure that the inner slide valve and equalizer 		
	 valve are fully closed, and that the 			 
	 upper chamber is de-pressurized.  

2.	 Open the bleeder valve and allow the 		
	 top chamber to de-pressurize.  A pressure 	
	 differential now exists between the 		
	 lower and upper chambers, and the 		
	 slide valve is ready to be greased.  

3.	 Remove the threaded stem from the 		
	 grease gun assembly.  Insert one stick of 	
	 grease.

4.	 Replace the grease gun stem and turn 		  	
	 in slowly so as not to rupture the grease 		
	 channel seal.

5.	 Repeat steps 3 and 4 if additional 	 	
	 grease is required.  Larger 		
	 units require more grease.

6.	 Close the bleeder valve.

GREASING PROCEDURE
The metal-to-metal grease seal design requires lubrication on a regular 
basis.  For the procedure to be successful, a pressure differential across the 
slide valve being serviced is required, with the chamber immediately below 
the valve having a higher pressure and forcing the valve strip up against the 
seat.  The double ball grease check valve prevents process pressure from 
coming through the grease port.  For best results, use only valve seal grease 
supplied by Canalta and recommended for the applicable service.  

NOTE: use only Canalta supplied 
grease guns to apply grease to the 
slide valve.

NOTE: DO NOT perform greasing 
procedure on units equipped with 
soft seat slide valves.  See warning 
page 2.
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INSTALLATION RECOMMENDATIONS
The DC Dual Chamber Orifice Fitting is typically installed in conjunction with upstream and downstream meter run 
sections (tubes).  This is essential to meet the recommendations of both AGA Report 3 and ISO 5167.  To obtain the 
best measurement results, follow the recommended piping configurations and installation requirements of either of 
these two standards, as well as the recommendations below.  

1.	 Always ensure that operating staff are competent and properly trained to operate this and all other 
pressurized equipment.

2.	 When installing the fitting or meter run, ensure that the flow arrow on the outer surface of the fitting 
corresponds to the direction of flow in the line.

3.	 Attention to clearances is essential.  Users should refer to the appropriate Weights and Dimensions brochure 
and any order specific General Arrangement drawings for details.  Ensure there is operating clearance above 
the top of the fitting for removal of the plate carrier.  For 8” - 30” DC Dual Chamber Oririce Fitting models, 
additional clearance at the sides of the fitting is necessary for pinion gear rotation and operating wrench 
removal.

4.	 When used to measure wet gas, the vertical mount is recommended to prevent dam formation against the 
orifice plate.

5.	 Instrument tap lines should be installed sloping upwards to the differential pressure measurement 
instrument.  Where this cannot be accomplished, use seal pots to chemically seal the sensing lines eliminate 
hydrostatic head errors.

6.	 To avoid damage to the orifice plate, ensure that the orifice plate and plate carrier are removed from the 
fitting prior to pressure testing the system.

7.	 Before inserting the orifice plate and plate carrier into the fitting, always ensure that the lower cavity of the 
fitting is free of debris.  If debris has accumulated, remove the lower drain plugs and rod-clean the lower 
section.

PRESERVATION & STORAGE
The following measures should be taken to preserve and store all orifice fittings and meter runs that are not currently 
in service:

•	 Hydrostatic testing is required before entering service if stored for more than 1 year;

•	 Apply rust inhibitor every 3-6 months inside the bore to prevent rust and corrosion; 

•	 Store in dry conditions, preferably indoors to prevent rust and corrosion; 

•	 The end caps shipped with the meter run or fitting should be left in place during storage.



Note: the orifice fitting movdel number may deviate slightly from this legend in cases where exotic 
materials or other custom features are included.  Please contact us directly for any questions or 
concerns regarding your Canalta Orifice Fitting.
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MODEL NUMBERING SYSTEM
Each individual Canalta Orifice Fitting is assigned a model number which can be found on the unit’s sales and 
quality control documentation.  These model numbers facilitate quick identification of specific features of an 
orifice fitting, such as pipe schedule, body material and applicable standard.  To understand the model number 
on your Canalta Orifice Fitting, use the legend below.



ORIFICE FITTING QUICK INSPECTION & ASSESSMENT

While the seal and clamping bars are off of the orifice fitting and the top housing is open, visually inspect the 
interior of the unit.  

Pay attention to the condition of the interior surfaces of the orifice fitting, the pinion gear, seal bar face and O-ring.  
Excessive corrosion, fluid build-up or other visible damage may indicate the need for more extensive maintenance 
and replacement of parts.  Similarly, excessive resistance when turning gear shafts during operation may indicate 
the need for the replacement of parts.  

DO NOT OPEN SLIDE VALVE TO INSPECT LOWER 
HOUSING WHILE TOP HOUSING IS OPEN AND UNIT  
IS UNDER PROCESS PRESSURE.
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SCHEDULED TEARDOWN MAINTENANCE

Both measurement accuracy and orifice fitting performance in general can benefit from periodic teardown 
maintenance.  Canalta recommends teardown maintenance be performed every two years or earlier if deemed 
necessary. The appropriate Disassembly/Assembly can be requested from Canalta if required.

After de-pressurizing the line and removing the top housing, perform the following inspections and parts 
replacements:

•	 Visually inspect all interior surfaces of the orifice fitting body for excessive build-up or corrosion;
•	 Inspect gear shafts for broken or bent teeth.  Replace as necessary.
•	 Inspect valve seat surfaces for abrasion or corrosion.  Replace as necessary.
•	 Manually change out valve seat grease in the grease track (for grease-type units only).
•	 Replace the valve strip and all accessible O-rings (including valve seat O-rings on soft seat units). 
•	 Remove the drain plugs and rod-clean the lower section of all accumulated debris.
•	 Inspect all differential pressure tap holes for build-up.  Clean out as necessary.

When returning the line to service, ensure that the orifice plate is in the top housing during re-pressurization, the 
slide valve is in the closed position, the EQ and bleeder valves are closed, and the seal and clamping bars are in 
place and tightened down. 

ENSURE FLOW LINE IS DE-PRESSURIZED BEFORE REMOVING 
TOP HOUSING FROM ORIFICE FITTING BODY.  FAILURE TO 
DE-PRESSURIZE COULD RESULT IN SERIOUS INJURY OR DEATH.
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LIFTING AND HANDLING 

Canalta Flow Measurement products generally require mechanical lifting devices and techniques.  All safety 
activities associated with lifting techniques and equipment shall be in accordance with local laws and the 
receiving company’s HSE policies and procedures, and shall be followed without exception.  Extreme care shall 
be exercised throughout the operation to prevent both injury to personnel and damage to the meter.  Proper 
rigging and lifting techniques should be followed.  Do not stand under suspended load. Improper handling 
may cause injury and/or damage.  SAFETY FIRST.

Most Canalta products arrive at their destination in a wooden crate or strapped to a wooden pallet, and 
are therefore easily moved using a standard forklift.  There are scenarios, however, where a meter run or 
fitting only unit must be moved without the aid of a frame.  In either case, care must be taken to assess 
the weight of the package and ensure that the machinery and lifting aids are appropriate to the items 
being handled.  Crate, pallet and/or meter run weights are documented on the commercial invoice or 
packing slip accompanying the shipment.

MOVING UNITS IN CRATES AND ON PALLETS
•	 Select an appropriate forklift based on the weight of the package being handled.  Use fork 		

		  extensions if necessary.

•	 Center the forks so the load is evenly distributed.  Ensure the load is balanced and secure prior 		
		  to lifting.  Use extra strapping to secure any unstable loads.

•	 Drive the forks into the load as far as possible.  Avoid contact with any parts of the load that 		
		  may extend past the edge of the pallet.  Tilt the load back slightly, then lift.  

•	 Keep the load as low as possible while traveling, keeping an even pace, avoiding fast starts and 	
		  sudden stops.
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Center of Gravity Lifting Straps Lift Point

≥45°

Note: Ensure shipping straps wrap around
pipe in opposing directions.

MOVING METER RUNS
•	 Select an appropriate forklift and lifting straps based on the weight of the meter run being 		

		  handled.  Position the forks as narrowly as possible to create a single lifting point.  

•	 Determine the meter’s fulcrum and position the straps so the unit is balanced when lifted.  		
		  Ensure the slings are wrapped in opposing directions to prevent the unit from rotating 		
		  and swinging.

•	 Slide the ends of the straps over the forks, positioning the slings as close to the forklift body as 		
		  possible without having the meter run make contact with the forklift.

•	 Tilt the load back slightly, then lift.  Keep the forks as low as possible while traveling, keeping an 	
		  even pace, avoiding fast starts and sudden stops.

Note: Lifting diagrams may not reflect all configurations.  Centers of gravity not exactly as shown.
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Center of Gravity

Lifting Straps

Lift Point

MOVING DUAL CHAMBER FITTING ONLY UNITS
•	 Select an appropriate forklift and slings based on the weight of the meter being handled.  		

		  Position the forks as narrowly as possible to create a single lifting point.  

•	 Wrap the lifting strap around the fitting, under the shoulder of the top housing.  Do not position 	
		  the lifting strap under the plate carrier operator gears - lifting from this position may result in 		
		  significant damage and inoperability.

•	 Slide the end of the lifiting strap over the forks, positioning the strap as close to the forklift body 	
		  as possible without having the unit make contact with the forklift.  Adjust as necessary.

•	 Tilt the load back slightly, then lift.  Keep the forks as low as possible while traveling, keeping an 	
		  even pace, avoiding fast starts and sudden stops.

Note: Lifting diagrams may not reflect all configurations.  Centers of gravity not exactly as shown.
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Center of Gravity

Lifting Straps

Lift Point

NOTES
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Catalytic Heater 
Applications

ISO 9001
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Special Notes

The following special notices highlight important information in the 

installation and maintenance sections. Each serves a special purpose 

and is displayed in the format shown:

This symbol indicates a potentially hazardous situation, which, 

if not avoided, can result in personal injury or damage to the 

equipment.

This symbol indicates a potentially hazardous situation, which, 

if not avoided, may be a shock hazard.

This symbol indicates an imminently hazardous situation, 

which, if not avoided, could result in death or serious injury.

CAUTION

CAUTION

WARNING

Improper installation adjustment, alteration, excessive vibration, service, or maintenance 
can cause property damage, injury or death. Read the installation, operating and 
maintenance instructions thoroughly before installation or servicing this equipment.

WARNING
WARNING
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•	Certification

1.	 Model WX (Series X) & MKII (Series X) Cata-Dyne™ explosion-
proof, flameless infrared catalytic gas heaters are certified by 
the Canadian Standards Association (CSA) for use in Class I, 
Divisions 1 and 2, Group D hazardous locations temperature 
code T2C, at a maximum ambient temperature of 40ºC (104ºF).

2.	 Model WXS (Series X) is FM certified for Class I, Division 
I, Group D, temperature code T2B at a maximum ambient 
temperature of 40°C (104°F). Model BX (Series X) and Model 
MKII (Series X) are FM certified for Class I, Division I, Group D, 
temperature code T2C at a maximum ambient temperature of 
40°C (104°F).

3.	 Models WX (Series X) are certified CE for use in gas 
environments, Category 2, Zone 1 & 2, Group IIA.

4.	 The Model BX (Series G) Cata-Dyne™ heater is certified by 
CSA and FM for use in general industrial non-hazardous 
locations. Models listed are certified for industrial use only, for 
either natural gas or propane gas. 

5.	 CSA approved models are equipped for high altitudes: 0 to 
4500 ft (0 m to 1370 m) above sea level. FM approved models 
are equipped for high altitudes: 0 to 6000 ft (0 m to 1829 m) 
above sea level. 

•	 Intended Use

The Cata-Dyne™ heater can be used in all industrial indoor 
locations where a source of infrared radiant heat is required, where 
adequate ventilation is available.

To ensure the maximum efficiency of your Cata-Dyne™ heater, it 
should be installed with the heating surface positioned plus or minus 
45° from the vertical plane at a height of no more than 8 ft (2.44 m). 
All heaters must be installed in accordance with the latest revisions 
of the codes described in Table 1, page 2 and in accordance 
with any local codes and regulations. Before installing the heater, all 
information on the heater nameplate must be carefully reviewed. The 
nameplate lists all the fuel and electrical requirements for the heater.

Specifications

•	MKII Model (Series X)

CSA and FM approved for use in Class I, Division 1 and 2, Group D 
hazardous (classified) locations, T-Code T2C.

Model Number

Specifications Btu/hr Input Ratings) 

For Both Natural and Propane Gas

Max. Btu/hr Max. kW

MKII 12x12 5,000 1.464

MKII 12x24 10,000 2.929

MKII 18x24 15,000 4.393

MKII 18x48 30,000 8.786

MKII 24x24 20,000 5.857

MKII 24x48 40,000 11.715

•	BX Model (Series G)*

CSA approved for use in general industrial non-hazardous locations.

Model Number

Specifications Btu/hr Input Ratings) 

For Both Natural and Propane Gas

Max. Btu/hr Max. kW

LPG NAT LPG NAT

BX 6x6 1,250 1,500 0.366 0.439

BX 6x12 2,500 3,000 0.732 0.879

BX 6x24 5,000 6,000 1.464 1.757

BX 8x8 2,222 2,667 0.651 0.781

BX 10x12 4,167 5,000 1.220 1.464

BX 12x12 5,000 6,000 1.464 1.757

BX 12x24 10,000 12,000 2.929 3.514

BX 12x36 15,000 18,000 4.393 5.272

BX 12x48 20,000 24,000 5.857 7.029

BX 12x60 25,000 30,000 7.322 8.786

BX 12x72 30,000 36,000 8.786 10.543

BX 18x24 15,000 18,000 4.393 5.272

BX 18x30 18,750 22,500 5.491 6.590

BX 18x36 22,500 27,000 6.590 7.908

BX 18x48 30,000 36,000 8.786 10.543

BX 18x60 37,500 45,000 10.983 13.179

BX 18x72 45,000 54,000 13.179 15.815

BX 24x24 20,000 24,000 5.857 7.029

BX 24x30 25,000 30,000 7.322 7.322

BX 24x36 30,000 36,000 8.786 10.543

BX 24x48 40,000 48,000 11.715 14.058

BX 24x60 50,000 60,000 14.644 17.572

For Cata-DyneTM Heaters Installed in:

Canada USA Internationally

-- CSA/CAN-C22.1-02 
Canadian Electrical 
Code

-- CSA/CAN-B149.1 
Natural Gas and 
Propane Installation 
Code

-- NFPA 70, National 
Electrical Code

-- NFPA 54, National 
Fuel Gas Code

-- Install according to 
local and national/
international fuel 
and electrical codes

Table 1 – National Code Requirements

Table 2.1 – MKII Model (Series X) 

Table 2.2 – BX Model (Series G) 

*Model available for CSA only.
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Model Number

Specifications Btu/hr Input Ratings) 

For Both Natural and Propane Gas

Max. Btu/hr Max. kW

WX 6x6 1,250 0.366

WX 6x12 2,500 0.732

WX 6x24 5,000 1.464

WX 6x60 12,500 3.661

WX 8x8 2,222 0.651

WX 10x12 4,167 1.220

WX 12x12 5,000 1.464

WX 12x24 10,000 2.929

WX 12x36 15,000 4.393

WX 12x48 20,000 5.857

WX 12x60 25,000 7.322

WX 12x72 30,000 8.786

WX 18x24 15,000 4.393

WX 18x30 18,750 5.491

WX 18x36 22,500 6.590

WX 18x48 30,000 8.786

WX 18x60 37,500 10.983

WX 18x72 45,000 13.179

WX 24x24 20,000 5.857

WX 24x30 25,000 7.322

WX 24x36 30,000 8.786

WX 24x48 40,000 11.715

WX 24x60 50,000 14.644

WX 24x72 60,000 17.572

•	WX Model (Series X)

CSA and FM approved for use in Class I, Division 1 and 2, Group D 
hazardous (classified) locations, T-Code T2C.

(Cont’d)

Table 2.3 – WX Model (Series X) 

**Model available for FM only.

•	BX Model (Series X and G)**

Series X: FM approved for use in Class I, Division 1, Group D 
hazardous (classified) locations, T-Code T2C.

Series G: Approved for general industrial non-hazardous locations 
by FM. 

Model Number

Specifications Btu/hr Input Ratings) 

For Both Natural and Propane Gas

Max. Btu/hr Max. kW

BX 6x6 1,500 0.439

BX 6x12 3,000 0.879

BX 6x24 6,000 1.757

BX 8x8 2,667 0.781

BX 10x12 5,000 1.464

BX 12x12 6,000 1.757

BX 12x24 12,000 3.514

BX 12x36 18,000 5.272

BX 12x48 24,000 7.029

BX 12x60 30,000 8.786

BX 12x72 36,000 10.543

BX 18x24 18,000 5.272

BX 18x30 22,500 6.590

BX 18x36 27,000 7.908

BX 18x48 36,000 10.543

BX 18x60 45,000 13.179

BX 18x72 54,000 15.815

BX 24x24 24,000 7.029

BX 24x30 30,000 7.322

BX 24x36 36,000 10.543

BX 24x48 48,000 14.058

BX 24x60 60,000 17.572

BX 24x72 72,000 21.087

Table 3.3 – BX Model (Series X and G) 

•	WXS Model (Series X)**

FM approved for use in Class I, Division 1, Group D hazardous 
(classified) locations, T-Code T2B.

Model Number

Specifications Btu/hr Input Ratings) 

For Both Natural and Propane Gas

Max. Btu/hr Max. kW

WXS 6x6 1,750 0.513

WXS 6x12 3,500 1.025

WXS 6x24 7,000 2.050

WXS 8x8 3,111 0.911

WXS 10x12 5,833 1.709

WXS 12x12 7,000 2.050

WXS 12x24 14,000 4.101

WXS 12x36 21.000 6.151

WXS 12x48 28,000 8.201

WXS 24x24 28,000 8.201

WXS 24x36 42,000 12.302

WXS 24x48 56,000 16.402

Table 3.4 – WXS Model (Series X) 
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•	Clearances

Appropriate clearances from the heating surface must be observed 
during the installation of the Cata-Dyne™ heaters (Figure 1 and 
Table 4.1–4.4, page 4). Maintain nameplate clearances from 
combustible materials such as wood, cloth, paper, etc. If the heater 
is to be installed overhead maintain clearances as stated in Figure 1 
and Table 4.1–4.4, page 4 from vehicles parked below.

Table 4.3 – D: Radiant Surface (Heater Clearance) 

Radiant 

Surface 

Position

Up to 12,000 

Btu/hr 

(3.514 kW)

12,000 to 48,000 

Btu/hr 

(14.058 kW)

Over 48,000 

Btu/hr 

(17.572 kW)

in mm in mm in mm

Vertical (0°)

28 711 42 1067 60 15240–45° up

0–45° down

Radiant 

Surface 

Position

Up to 12,000 

Btu/hr 

(3.514 kW)

12,000 to 48,000 

Btu/hr 

(14.058 kW)

Over 48,000 

Btu/hr 

(17.572 kW)

in mm in mm in mm

Vertical (0°) 7 178 12 305 18 457

0–45° up 0 0 12 305 18 457

0–45° down 22 559 24 610 42 1067

Table 4.2 – B: Bottom (Heater Clearance) 

Radiant 

Surface 

Position

Up to 12,000 

Btu/hr 

(3.514 kW)

12,000 to 48,000 

Btu/hr 

(14.058 kW)

Over 48,000 

Btu/hr 

(17.572 kW)

in mm in mm in mm

Vertical (0°) 18 457 18 457 42 1067

0–45° up 18 457 32 813 54 1372

0–45° down 18 457 18 457 18 457

Table 4.1 – A: Top (Heater Clearance) 

A

C

D

B

C

Figure 1 – Heater Clearance

•	Fuels

1.	 The Cata-Dyne™ flameless gas heater is designed to operate 
on clean, dry natural gas, or propane as specified on the 
heater nameplate.

2.	 Natural Gas - these heaters are designed to use natural gas 
(1,000 Btu/ft3, 37 MJ/m3) at 7" w.c. (1.73 kPa), 4.5" w.c. (1.12 kPa) 
or 3.5" w.c. (0.86 kPa).

3.	 Propane - these heaters are designed to use propane gas 
(2,500 Btu/ft3, 92 MJ/m3) at 11" w.c. (2.72 kPa).

•	Piping

1.	 A main shut-off valve must be installed upstream of all auxiliary 
heater controls.

2.	 The ASV375 100% safety shut-off valve (SSOV) and appliance 
regulator (natural gas heaters only) can be installed in the 
horizontal or vertical position. Older model heaters with the H17 
safety shut-off valve must be installed in the upright position 
(horizontally) ONLY. 

3.	 The thermostatic temperature controller can be installed in the 
horizontal or vertical position.

4.	 The maximum inlet pressure to the 100% safety shut-off 
valve (SSOV), thermostatic temperature control and appliance 
regulator is 1/2 psi (3.4 kPa). If the inlet pressure is higher 
than this, a low pressure service regulator must be installed 
upstream of these components.

5.	 The maximum inlet pressure to the low pressure service 
regulator (available from CCI Thermal) is 250 psi (1.7 MPa). If the 
inlet pressure is higher than this, a high-pressure regulator must 
be installed upstream.

6.	 For installation, see figure 2 for typical Cata-Dyne™ Heater and 
figure 3 for natural gas MKII model. 

Installation

Note: Maintain nameplate 

clearances from combustible 

materials such as wood, 

cloth, paper, as well as any 

vehicles parked in the area of 

the heater.

Radiant 

Surface 

Position

All Heaters Up 

to 60,000 Btu/hr 

(17.572 kW)

Vertical (0°)

12 3050–45° up

0–45° 
down

Table 4.4 – C: Sides (Heater Clearance) 

Note: Gas appliance regulators and manual shut-off valves are 

required standard components for all CSA approved heaters; they 

are available as optional accessories for FM approved heaters
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Figure 2 – Typical natural gas Cata-DyneTM Heater installation
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•	Electrical

1.	 All wiring is to be installed in accordance with the latest revisions of 
the Canadian Electrical Code (CEC)/National Electrical Code (NEC) 
and any applicable local codes.

2.	 It is desirable to install an indicating light on all starting systems. 
This will reduce the possibility of the power being left on once 
the heater is started, which can severely reduce the lifespan of 
the heater.

3.	 Ground connections for 120V and higher voltage heaters are 
required as indicated in Figure 4 and 5, page 5.

4.	 The number of terminals in the junction box can be two or four 
depending on the number of elements used in the fabrication 
of the heater. All MKII models incorporate a single element and 
therefore have only two terminals. The connection procedure 
for the different combinations is as described in Figure 4 and 5, 
page 5.

Note: Ensure that the heater is not operational in an excessive 

vibration environment or premature failure of the heater may occur.

THERMOSTATIC TEMPERATURE CONTROLLER

THERMOCOUPLE ASSEMBLY

SAFETY SHUT-OFF VALVE

CATA-DYNE™ HEATER

TEMPERATURE SENSING BULB

ELECTRICAL
JUNCTION BOX

APPLIANCE REGULATOR
(NATURAL GAS ONLY)

SHUT-OFF VALVE

TEE TO OTHER HEATERS

SERVICE REGULATOR

FLODRI FILTER

SHUT-OFF VALVE

Figure 3 – Typical natural gas installation (MKII model only)

Temperature sensing bulb

Thermostatic 
temperature controller

Thermocouple assembly

Safety shut-off valve

Appliance regulator 
(natural gas only)

Electrical junction box

Shut-off valve

Tee to other heaters

Service regulator

Flo-Dri 
filter

Shut-off 
valveCata-DyneTM 

heater

Figure 4 – Elements in parallel

Ensure Bus Bar arrangement 
corresponds with diagram

Ground 
Connection

Figure 5 – Elements in series

Ensure Bus Bar arrangement 
corresponds with diagram

Ground 
Connection

•	Ventilation

1.	 The catalytic reaction in Cata-Dyne™ heaters occurs when natural 
gas or propane reacts with oxygen to produce water vapor, carbon 
dioxide and infrared energy. Ventilation must be provided to allow 
adequate supply of oxygen for the reaction.

2.	 For every 1.0 ft2 (0.093 m2) of heater surface, 50 ft3/hr (1.42 m3/hr) 
of air supply is required. For example, a WX 24 x 24 heater (20,000 
Btu/hr / 5.857 kW) would require 200 ft3/hr (5.66 m3/hr) of air to 
ensure proper operation of the Cata-Dyne™ heater. See Table 5, 
page 5 for air requirements.

3.	 To reduce the carbon dioxide and water vapor concentrations in 
the building, a vent hood assembly can be installed to provide 
positive ventilation from the heater (Figure 6, page 5).

CAUTION Install MKII Series heaters with controls on 
sides or bottom of heater ONLY.CAUTION

(Cont’d)

Figure 6 – Ventilation from heater

15” approx.

11.5”

3” Flashing

3” Snow cap
3” Pipe

3” Elbow

3" Pipe 

3" Elbow

3" Flashing

3" Snow cap

15" approx. Vent 
hood

Heater

Dependant upon 
application

11.5"

Wall mounting bracket

Wall

Heater Series
Cu. Ft/hr of air per Square 

Ft of Heater Surface

Cu. M of air per Square 

Meter of Heater surface

WX/MKII (CSA/FM) 50 15.3

BX (CSA) 50 15.3

BX (FM) 60 18.3

WXS (FM) 70 21.3

Table 5 – Ventilation from heater
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All Cata-Dyne™ heaters are supplied with a safety shut-off valve/
Thermocouple assembly to ensure the safe operation of the heater. 
Under no circumstances should the reset button be held or locked 
into the depressed position by use of a mechanical restraint. A 
tamper resistant model safety shut-off valve is available if desired.

•	Start-up

1.	 Ensure the heater has been installed according to all 
instructions and relevant codes.

2.	 Turn on the main gas supply to the system.

3.	 If the heater is equipped with a low-flow thermostatic 
temperature controller (capable of flow capacities below 
30,000 Btu/hr), rotate the dial completely clockwise to the fully 
open position.

4.	 If the heater is equipped with a high-flow thermostatic 
temperature controller (capable of flow capacities above 
30,000 Btu/hr), rotate the dial completely counterclockwise to 
the fully open position.

5.	 Turn on the power to the electrical elements.

6.	 After 15 minutes, depress the reset button on the top of the 
100% safety shut-off valve. The button should return to the 

original position and internally open the valve and allow gas 
to flow to the heater. If the valve does not stay open when 
the reset button is released, it may be necessary to wait an 
additional few minutes and then depress the reset button 
again. This will allow the electrical elements additional time to 
warm up.

7.	 When the catalytic reaction is well established, turn off the 
electrical power to the elements, and wait for an additional 
amount of time, and wait an additional amount of time.

8.	 If the heater is equipped with a thermostatic temperature 
controller, it can be set to the desired setting after the catalytic 
reaction has been established for at least one hour.

•	Shut Down

Turn off the gas supply to the heater.

•	Multi-Heater Start-up

Cata-Dyne™ heaters can also be purchased/installed in multi-
heater assemblies. If these assemblies are 12V, each heater must 
be started individually. This ensures the correct voltage and current 
will be reaching the heater from the power supply.

Figure 8 – Classes and divisions

Class I, Division 2 (Zone 2)

10 ft.

3.0 m

15 ft

4.6 m

Class I
Division 1 (Zone 1)
Class I
Division 2 (Zone 2)

Class I Division 2 (Zone 2)
18 in. (0.46 m) above ground
Subject to possible
transient vapour

Class I, Division 1 (Zone 1) Class I, Division 2 (Zone 2) 
18 in. (0.46 m) above ground. 
Subject to possible transient vapour.

12V Hazardous Electrical Installations

•	Most oil and gas production buildings have an area 
classification as follows:

1.	 Class I, Division 1 (Zone 1), within the building. Refer to Figure 7 
and 8, page 6.

2.	 Class I, Division 2 (Zone 2), up to 10 ft (3 m) from the building 
in any direction. Refer to Figure 7 and 8, page 6.

3.	 Class I, Division 2 (Zone 2), between 10 ft (3 m) and 25 ft (7.6 m) 
from the building in all directions at an elevation of 18" (0.45 m) 
above the ground. Refer to Figure 7 and 8, page 6.

4.	 Connection to the power supply must be outside of the Class I, 
Division 2 location (Figure 9, page 6). All electrical apparatus 
and wiring within this area must conform to the appropriate codes. 

CAUTION Connect battery outside 25 ft (7.6 m) in 
non-hazardous areaCAUTION

10 ft.

3.0 m

15 ft.

4.6 m

Vehicle located outside
hazardous area

18 in.

0.46 m

Figure 7 – Vehicle location

25 ft.
7.6 m

+ _

Seal

OUTSIDE BUILDING - Class I Division 2
area use appropriate electrical fittings

CATA-DYNETM 
heater c/w
explosion-proof
junction box

Standard
battery cable

Building wall

INSIDE BUILDING -
Class I Division 1 area use
appropriate electrical fittings

Figure 9 – Power supply connection (see Caution below). 
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Space & Spot Heating

•	Space Heating

1.	 A separate heat load calculation should be done for each 
building in which a Cata-Dyne™ heater will be installed for 
space heating purposes.

2.	 The heat load calculation determines the building heat losses 
through the structure and allows for air infiltration. For sample Heat 
Load Calculation, visit: www.ccithermal.com. 

3.	 Cata-Dyne™ heaters produce low intensity infrared heat that 
is absorbed by objects within the range of the heat source. 
The closer the object is to the source of heat the more heat 
the object will absorb. Cata-Dyne™ heaters should be placed 
close to the floor level within the building to heat objects close 
to the floor.

4.	 Ideally, Cata-Dyne™ heaters should be mounted 1 ft to 3 ft 
(0.3 m to 1 m) from the floor and equally spaced around the 
building perimeter for space heating applications.

5.	 If low mounting is not practical, then overhead mounting may 
be utilized. Overhead mounted heaters should be sloped face 
down to a maximum 45° angle to direct the infrared energy 
towards the floor. Overhead mounting should be restricted to 
heaters of 30,000 Btu/hr (8.8 kW) capacity and larger.

6.	 If the building requires only one heater, place the Cata-Dyne™ 
heater as close as possible to the center of the longest wall.

7.	 For multiple heater installations, space the Cata-Dyne™ 
heaters as evenly as possible around the perimeter of the 
building. 

8.	 Make sure the piping is large enough to handle the gas load 
(refer to the sample Piping Calculation in the Cata-Dyne™ 
catalog for sizing information).

9.	 Make sure the electrical starting system has sufficient current 
carrying capacity and conforms to all applicable electrical codes.

10.	 It is advisable to install an indicator light in the electrical circuit to 
reduce the possibility of the power being left on once the heater 
is started.

•	Spot Heating

1.	 There are several factors to consider when Cata-Dyne™ heaters 
are utilized for spot heating.

2.	 Infrared energy travels in straight lines from the face of the 
Cata-Dyne™ heater covering approximately 160° of an arc and 
is inversely proportional to the square of the distance. The heater 
should therefore be mounted as close as practical to the object 
requiring heat for maximum temperature rise. A minimum of 28" 
(710 mm).

3.	 Match the shape of the object requiring heat with the appropriate 
Cata-Dyne™ heater, e.g. WX/BX 6x24 for long narrow objects or 
WX/BX 12x12 for a square object.

4.	 Objects requiring heat should be painted dull, dark colors for 
maximum infrared absorption and objects not requiring heat 
should be painted light or reflective colors.

5.	 Insulate and protect plastic, rubber and similar materials from 
direct intense infrared heat.

Cleaning & Personal Safety

•	Personal Safety

The Cata-Dyne™ heater does not produce harmful carbon 
monoxide gas when used with natural gas or propane.  Adequate 
ventilation must be incorporated in any building design to ensure 
oxygen replenishment and removal of any carbon dioxide. 
Protective grills should be used on any installation where personnel 
may come in contact with the face of the heater.

•	Cleaning

The Cata-Dyne™ heater box may be cleaned but only once it has 
been allowed to cool.  If your Cata-Dyne™ catalytic pad (white pad) 
is dirty it should never be contacted in order to avoid damaging it.  
This means that it should not be wiped down, sprayed with water or 
blown with compressed air.  Any contact with the catalytic pad may 
damage the surface requiring the owner to return the unit to the 
factory for repair.

Repairs

If the Cata-Dyne™ heater malfunctions, and is no longer operating, 
send the heater to the factory for servicing. Do not attempt to service 
the unit.

When returning the heater you can fill out the online repair form at 
http://www.ccithermal.com/online-repair-form.php or include the 
following information with the heater when shipping: 

1.	 Company name and address

2.	 Contact name

3.	 Telephone/fax number/email

4.	 Product model and serial numbers

5.	 Tagging codes

6.	 Advise if an estimate is required prior to starting the repair

7.	 P.O. Number

8.	 Description of problem(s) and/or required repairs

9.	 Special instructions (if applicable)

10.	 Return shipping instructions
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Ordering Information

1.	 Quote requests can be made using our Online RFQ process 
found at: www.cata-dyne.com

2.	 Order any of CCI Thermal’s products by telephone, fax, mail, 
e-mail, or on-line at: www.cata-dyne.com

3.	 To assist us in processing your order as quickly and efficiently 
as possible, please provide us with the following information:

a.	 Cata-Dyne™ product name

i.	 Cata-Dyne™ model number

b.	 Fuel gas: natural gas or propane

c.	 Starting voltage: 12, 24, 120, 208, 240, 480, or 600

d.	 Accessories required:

i.	 Protection Grill

ii.	 Wall Mount Brackets

iii.	 Thermostat

iv.	 Regulator

v.	 Start Up Leads (12V system only)

vi.	 Vent Hood

vii.	 Other

e.	 Company name and contact

f.	 Billing address and phone number

g.	 Shipping instructions

h.	 Special tagging instructions

i.	 Date required

j.	 Method of payment:

i.	 On account: P.O. number required

ii.	 Credit card: VISA or Mastercard number

iii.	 Cash or cheque

Troubleshooting

1.	 Ensure that the fuel matches that listed on the nameplate.

2.	 Ensure that the voltage matches that listed on the nameplate.

3.	 Check for any physical damage. All signs of physical 
damage to the catalyst pad such as holes, tears or a general 
deterioration of the catalyst bed indicate that it is time to have 
the heater repaired. Excessive vibration may cause damage 
to the inner catalysts structure which may cause premature 
failure.

4.	 Check the gas supply pressure at the heater – 7" w.c. (1.73 kPa), 
4.5" w.c. (1.12 kPa) or 3.5" w.c. (0.86 kPa) for natural gas and 
11" w.c. (2.72 kPa) for propane.

5.	 Check the gas orifice for obstructions or dirt and ensure the 
size matches that listed on the nameplate. It may be necessary 
to install a filter upstream of the heater or regulator if the gas 
supply is dirty. If the fuel supply is constantly dirty and/or wet it 
would be advisable to use bottled propane fuel.

6.	 Check the mounting position of the heater. The face of the 
heater should be preferably in the vertical position and should 
not vary more than 45° from the vertical position for maximum 
efficiency.

7.	 Check for saturation of the catalyst face caused by 
condensation or rain running down the face of the heater. If 
the heater has been exposed to water, it is advisable to place 
the unit in a warm area for a period of a few hours or longer 
if required. Once the moisture is removed, the heater can be 
re-installed and re-started.

8.	 Check the start-up leads cable size to ensure that the 
resistance of the cable is not reducing the current to the 
heater. This would not allow sufficient power to the electrical 
element to preheat the catalyst to the activity temperature.  It 
is recommended to run the service vehicle at fast idle while 
starting the heater.

9.	 Cata-Dyne™ heaters are designed to use clean fuel and to be 
used in non-contaminated atmospheres. Sulphur compounds 
in the fuel or atmosphere will poison the catalyst bed over a 
period of time and render the heater inoperative. If the heater 
has been exposed to sulphur compounds, it should be sent to 
the factory for service.

10.	 Avoid spraying the face of the heater with high-pressure air, 
steam or water because this can damage the catalyst bed, if 
physical damage is visible, return the heater to the factory for 
servicing. 

11.	 Ensure that the thermostat is correct for the model size, fuel, 
and pressure specifications for the heater it is fitted to. If the 
thermostat is too low, the heater will not have sufficient fuel 
rating to operate and will stop.



NOTESNotes



NOTESNotes



NOTESNotes



PLEASE ADHERE TO INSTRUCTIONS IN THIS MANUAL

Failure to do so may be dangerous and may void certain provisions 

of your warranty.

For further assistance, please call 24hr hotline: 1.800.661.8529  (U.S.A. and Canada)

Please have model and serial numbers available before calling.

Oakville

1-800-410-3131

1-905-829-4422

F 905-829-4430

Orillia

1-877-325-3473

1-705-325-3473

F 705-325-2106

WARRANTY: Under normal use the Company warrants to 

the purchaser that defects in material or workmanship will be re-

paired or replaced without charge for a period of 18 months from 

date of shipment, or 12 months from the start date of operation, 

whichever expires first. Any claim for warranty must be reported 

to the sales office where the product was purchased for autho-

rized repair or replacement within the terms of this warranty. 

Subject to State or Provincial law to the contrary, the Company 

will not be responsible for any expense for installation, removal 

from service, transportation, or damages of any type whatsoever, 

including damages arising from lack of use, business interruptions, 

or incidental or consequential damages.

The Company cannot anticipate or control the conditions of 

product usage and therefore accepts no responsibility for 

the safe application and suitability of its products when used 

alone or in combination with other products. Tests for the 

safe application and suitability of the products are the sole 

responsibility of the user.

This warranty will be void if, in the judgment of the Company, the 

damage, failure or defect is the result of:

• Vibration, radiation, erosion, corrosion, process con  -

tamination, abnormal process conditions, temperature and 

pressures, unusual surges or pulsation, fouling, ordinary 

wear and tear, lack of maintenance, incorrectly applied 

utilities such as voltage, air, gas, water, and others or any 

combination of the aforementioned causes not specifically 

allowed for in the design conditions or,  

• any act or omission by the Purchaser, its agents, servants 

or independent contractors which for greater certainty, but 

not so as to limit the generality of the foregoing, includes 

physical, chemical or mechanical abuse, accident, 

improper installation of the product, improper storage 

and handling of the product, improper application or the 

misalignment of parts.

No warranty applies to paint finishes except for manufacturing 

defects apparent within 30 days from the date of installation.

The Company neither assumes nor authorizes any person to assume for it 

any other obligation or liability in connection with the product(s).

The Purchaser agrees that all warranty work required after the initial 

commissioning of the product will be provided only if the Company 

has been paid by the Purchaser in full accordance with the terms and 

conditions of the contract.

The Purchaser agrees that the Company makes no warranty or 

guarantee, express, implied or statutory, (including any warranty of 

merchantability or warranty of fitness for a particular purpose) written 

or oral, of the Article or incidental labour, except as is expressed or 

contained in the agreement herein.

LIABILITY: Technical data contained in the catalog or on the 

website is subject to change without notice. The Company reserves 

the right to make dimensional and other design changes as required. 

The Purchaser acknowledges the Company shall not be obligated 

to modify those articles manufactured before the formulation of the 

changes in design or improvements of the products by the Company.

The Company shall not be liable to compensate or indemnify the 

Purchaser, end user or any other party against any actions, claims, 

liabilities, injury, loss, loss of use, loss of business, damages, indirect 

or consequential damages, demands, penalties, fines, expenses 

(including legal expenses), costs, obligations and causes of action of 

any kind arising wholly or partly from negligence or omission of the 

user or the misuse, incorrect application, unsafe application, incorrect 

storage and handling, incorrect installation, lack of maintenance, 

improper maintenance or improper operation of products furnished 

by the Company.

Edmonton (Head Office)

1-780-466-3178

F 780-468-5904

5918 Roper Road

Alberta, Canada T6B 3E1

Houston

1-855-219-2101

1-281-506-2310

F 281-506-2316

Denver

1-855-244-3128

1-303-979-7339

F 303-979-7350











Industrial Regulators
67CFR

Type 67CFR Instrument Supply
Regulator

With Optional Pressure Gauge

W7423-1

Mounted on a Control Valve Controller

W7412

� Typically Used to Provide Reduced Pressures to Pneumatic and
Electro-Pneumatic Instruments

� DN 8 or 1/4-Inch NPT Screwed Connections

� Temperatures to 149�C or 300�F

� Inlet Pressures to 17.2 Bar or 250 Psig

� Outlet Pressure Settings from 0 to 6.9 Bar or 0 to 100 Psig

� Air and Process Gas Service

Body Sizes, End Connections,
and Materials 6-28. . . . . . . . 

Flow Coefficients 6-28. . . . . . . 

Temperatures 6-28. . . . . . . . . . 
Pressures 6-28. . . . . . . . . . . . . . 
Options 6-28. . . . . . . . . . . . . . . . 
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Industrial Regulators

6-28

67CFR
Type 67CFR regulators are typi-
cally used to provide reduced
pressures to pneumatic and elec-
tro-pneumatic instruments. These
regulators have internal filters with
a fee area of 12 times the pipe
area. The internal relief valve has
a soft seat.

Other applications include provid-
ing reduced pressure for air
chucks, air jets, and spray guns.

W7433

� Compact, Lightweight De-
sign

� In-Line Maintenance

� Internal Relief

� Integral Filter

� Second Outlet for Gauge

� Pressure Gauges Available

� Dripwell with Drain Valve

Body Sizes, End Connections, and Materials

Body Sizes and End
Connection

Body, Spring Case, and
Dripwell

Filter Diaphragm and Valve Plug Gasket

1/4 NPT screwed Aluminum Cellulose or stainless
steel or glass

Nitrile, fluoroelastomer (FKM), or silicone (do
not use silicone with hydrocarbons)

Composition

Flow Coefficients for Relief Valve Sizing
Wide-Open Cg: 11.7
Wide-Open Cv: 0.36
C1: 32.2

Temperatures
Nitrile: –29 to 82�C or –20 to
180�F (Optional is –40 to 82�C or
–40 to 180�F)

Fluoroelastomer (FKM): –18 to
149�C or 0 to 300�F

Silicone (VMQ): –51 to 82�C or
–60 to 180�F

Pressures

Maximum Inlet Pressure (Body Rating): 17.2 bar or 250 psig

Maximum Outlet (Casing) Pressure: 3.4 bar or 50 psi above outlet pressure setting

Outlet Pressure Ranges

OUTLET PRESSURE RANGES CONTROL SPRING DATA

Bar Psig Part Number Color

0 to 1.4 0 to 20 T14130T0012 Green stripe

0 to 2.4 0 to 35 T14059T0012 Silver

0 to 4.1 0 to 60 T14058T0012 Blue stripe

0 to 8.6 0 to 125 T14050T0012 Red stripe

Options
Pressure gauge in side outlet, handwheel adjusting screw, panel mounting, NACE (National Association of Corro-
sion Engineers) or ammonia service construction, triple-scale outlet pressure gauge

Only a brief overview is presented here. For more detailed information, such as capacities and
dimensions, refer to the companion catalog, the Fisher Regulator Handbook.
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Proportional Relief Valves, High Pressure

Part No.

Part Description:

SS High-Pressure Proportional Relief Valve, 1/4 in. MNPT x 1/4 in. FNPT

SS-4R3A5

Service Class High Pressure

Size 1/8in

Valve Material 316 Stainless Steel

End Connection 1 Size 1/4 in

End Connection 1 Type Male NPT

End Connection 2 Size 1/4 in

End Connection 2 Type Female NPT

Approval No Approval

Cleaning Swagelok SC-10

Lubricant Dow Corning Molykote 55 Grease

Manual Override No

Seal Material Fluorocarbon FKM

Testing No Optional Testing

Max Temperature Pressure Rating 250°F @ 4910 PSIG /121°C @ 338 BAR

Room Temperature Pressure Rating 6000 PSIG @ 100°F /413 @ BAR 37°C

Product Specifications

© 2013 Swagelok Company

The complete catalog contents must be reviewed to ensure that the system designer and user make a safe product selection. When 
selecting products, the total system design must be considered to ensure safe, trouble-free performance. Function, material compatibility, 
adequate ratings, proper installation, operation, and maintenance are the responsibilities of the system designer and user.

Caution: Do not mix or interchange valve components with those of other manufacturers.

General
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www.swagelok.com

http://www.swagelok.com/


made in canada

Specifications subject to change without notice

Technical Data Sheet

P-5700 Tank Gauge

Features
1/2 NPT Carbon Steel Connections (Stainless Available)
Aluminum Construction for Corrosion Resistance
Floating Sight Ball for Easy Fluid Level Indication
Dual Calibration (Rate and Height) Standard
Teflon Seals Standard
Available in a Variety of Lengths
Retractable Mounting Bracket Included

Technical Specifications
Wetted Parts:
Nipple: Carbon Steel (stainless optional)
Seal: Teflon
Glass: Schott Duran

Other Parts:
Body: Aluminum
Scale: Metric Height / Rate (rate, height
and clear optional)

•
•
•
•
•
•
•
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PB-GAUT01

Ratings
Liquid
Height: 1 division = 1 cm
Rate: Measured in litre / 24 hrs, 1 division 
per minute.



Phone: 780-496-9800     Fax: 780-463-9800     Toll Free: 1-877-448-0586      Web:  www.plainsmanmfg.com
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Ordering Information
Stock:
1.) Order using model number from Table 1

Custom:
1.) Determine height required
2.) Choose nipple material
3.) Choose scale type
4.) Construct model number using the following 
system:

Model Numbering:
P5700-AA-BB-XYZ (i.e. P5700-52-48-CTM)
AA: overall length
BB: scale length (BB = AA - 4 in.)
X: nipple material (C - carbon steel, 
S - Stainless)
Y: seal material (T - TFE)
Z: scale type (M - Metric Rate/Height, R - Rate, H - Height, 
C - Clear, X - Special)

General Dimensions

PB-GAUT01
Model# Length

‘aa’                Scale
Material

Nipple                 seal
Scale Pressure RAtingo

(psi)
P5700-24-20-CTM 24                      20 Carbon Steel                TFE Metric R/H 185
P5700-36-32-CTM 36                      32 Carbon Steel                TFE Metric R/H 165
P5700-52-48-CTM 52                      48 Carbon Steel                TFE Metric R/H 140
P5700-60-56-CTM 60                      56 Carbon Steel                TFE Metric R/H 130
P5700-64-60-CTM 64                      60 Carbon Steel                TFE Metric R/H 120
P5700-72-68-CTM 72                      68 Carbon Steel                TFE Metric R/H 100
P5700-88-84-CTM 88                      84 Carbon Steel                TFE Metric R/H n/a

Pressures at 150o  F Max, No Corrosion. Glass is not recommended for use in steam or superheated water applica-
tions



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BR5100 
Pneumatically Operated Chemical Injection Pump 

SPECIFICATIONS BR5100 SERIES 

Type Pneumatically Operated 
  

Volume 0 - 30 Imp. Gallons per Day 

 0 - 136 Litres per Day 
  

Pressure Max. 3000 psig (standard) 

 Max. 6000 psig (Hard Packing only) 
  

Operating Supply Pressure 2 - 35 psig 

 (low supply < 8 psig achievable with Low 

 Supply Pressure Spring Option) 
  

Plunger Sizes 3/16", 1/4", 3/8", 1/2" 
  

Stroke Length 1/3", 1" , or adjustable up to 1" (with Low 

 Volume Stroke Adjustment Option) 
  

Stroke Rate 0 - 30 Strokes per Minute 
  

Switching System  Micro Switch - Standard 

 Rotary Pilot Valve - Optional 
  

Gas Consumption 0.03 to 0.06 SCF per Stroke 
  

Fluid Suction Connection 1/4" FNPT 
  
Fluid Discharge 
Connection  1/4" FNPT 
  

Supply Connection 3/8" FNPT - Standard Micro Switch 

 1/4" FNPT - Optional Pilot Valve 
  

Exhaust Valve Connection 3/8" FNPT - Standard Micro Switch 

 1/4" FNPT - Optional Pilot Valve 
  

  

MATERIALS OF 
CONSTRUCTION  

Fluid Head Ductile Iron 

 Stainless Steel - Optional 
  
Internal Wetted 
Components Stainless Steel 
  

Plunger Case Hardened Stainless Steel 
  

Diaphragm Buna w/ Nylon Reinforcement 
  

Packing V-Style Buna, Buna Hard, Viton, Teflon,  

 
Fluorosilicone, Perflouroelastomer (Bruez), 
other material arrangements available. 

  

Seals Buna, Metal-Metal, Viton, Teflon,  

 Fluorosilicone, Perflouroelastomer (Bruez) 
  

APPLICATIONS Methanol Injection, Chemical Injection, 

 Soap Injection, Corrosion Inhibitor 
  

ACCESSORIES Tanks, Bases, Regulators and Gauges 

 

 
Product Detail 

The Bruin BR5100 Chemical Injector Pump is a single acting, 

positive displacement plunger type pump.  Powered by pneumatic 

pressure acting against a diaphragm, it is capable of operation with 

supply pressures as low as 2 psig (35 psig max.), equipped with a 

spring return, automatic switching mechanism and available in 4 

plunger sizes, the pump can handle output volumes up to 30 

gallons per day and discharge pressures up to 6000 psig.  Volume 

is controlled, based on plunger size, by controlling the speed of the 

pump via a speed control valve and by the stroke length selection.  

Maximum discharge capability is governed by the packing selection 

and discharge pressure can be controlled with the supply pressure 

via a regulator.  Conversion for handling of various chemicals is 

easily accomplished by the change out of the packing set and fluid 

end seals. 

• Designed for pumping methanol, soap, chemicals and 

corrosion inhibitors.  Packing and seals available in Buna, Viton, 

Teflon, Fluorosilicone and Perfluoroelastomers (Bruez) 

• Single acting positive displacement plunger pump, 

operated with pneumatic pressure acting against a diaphragm and 

internal spring return 

• AIR DISTRIBUTION SYSTEM allows speed adjustment 

between 0 - 30 strokes per minute (spm) without stalling, providing 

greater control of the pump stroke rate and chemical injection rate 

• Adjustable speed (0 - 30 spm) and plunger sizes (3/16", 

1/4", 3/8" & 1/2") provide adjustable output volume to 30 imperial 

gallons (136 liters) per day maximum 

• Maximum supply pressure - 35 psig, (will operate with 

pressures as low as 2 psig, dependant on discharge pressure and 

pump set up) 



 

9001 – 20 Street NW, Edmonton, Alberta, Canada, T6P 1K8    Phone: 780-430-1777             Fax: 780-449-5233 

Email: info@bruinpumps.com                    www.bruinpumps.com 

 

 

 
Performance Specification 
 

       Plunger sizes   

  3/16" 1/4" 3/8" 1/2" 

Standard Model      
Model Number BR5104 BR5101 BR5103 BR5105 

Maximum Discharge Pressure (psig) 
1
 3000 3000 3000 3000 

Maximum Volume @ 0 psig discharge pressure* 4.2 gpd 7.5 gpd 17.0 gpd 30.2 gpd 

Max. Recommended strokes/min @ 0-1500 psig discharge pressure 30 30 30 30 

       

High Pressure Model      
Model Number BR5114 BR5111 BR5113 BR5115 

Maximum Discharge Pressure (psig) 
2
 6000 6000 6000 3500 

Maximum Volume @ 3000 psig discharge pressure** 3.1 gpd 5.6 gpd 12.6 gpd 22.5 gpd 

Max. Recommended strokes/min above 1500 psig discharge pressure 28 28 28 28 

       

Plunger Packing - Maximum Discharge Pressure (psig)                                          
Buna N  (standard model) 3000 3000 3000 3000 

Buna Hard  (high pressure model) 6000 6000 6000 3500 

Viton 3000 3000 3000 3000 

Teflon 3000 3000 3000 3000 

Fluorosilicone 3000 3000 3000 3000 

Perfluoroelastomer (Bruez, FFKM) 3000 3000 3000 3000 
 
*   Volumes shown for standard model with standard packing are at zero PSIG discharge pressure 
**  Volumes shown for high pressure model with hard packing are at 3000 PSIG discharge pressure 
 
1. Maximum discharge pressure for standard model is shown with Buna packing, other packing types are available and may contain different 

maximum discharge pressures, refer to the Plunger Packing - maximum discharge pressure section of the chart 
2. Maximum discharge pressure for high pressure model is shown with Buna Hard packing 

NOTE:  With an increase in discharge pressure, the 

volumetric pumping efficiency of the pump head 

decreases as shown in the graph. 

EXAMPLE: A 3/8” plunger will provide approximately 

17 imperial gallons per day (99% efficiency) 

maximum at 0 psig discharge pressure running at 30 

spm.  If the discharge pressure increases to 1000 

psig, the pump runs at approximately 88% efficiency, 

so the maximum volume is reduced to 15.1 imperial 

gallons per day running at 30 spm.  If the discharge 

pressure is increased to 3000 psig, the pump 

efficiency is approximately 79% and the resulting 

maximum volume is reduced to 12.6 imperial gallons 

per day running at 28 spm. 

NOTE: Discharge head efficiency is theoretically determined based 

on testing and may vary between applications and assemblies.  
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STANDARD RTD ELEMENT SPECIFICATIONS RESISTANCE/TEMPERATURE

RTD Elements

ELEMENT RESISTANCE TEMPERATURE OPERATING AVAILABLE
MATERIAL* @ 0°C COEFFICIENT RANGE† ACCURACIES

@ 0°C
Platinum

Platinum

Copper

Nickel

100 Ohm

100 Ohm

10 Ohm

120 Ohm

.00385

.00391

.00427

.00672

-200 to 850°C

-200 to 600°C

-200 to 204°C

-200 to 204°C

± .5%
± .1%
± .06%
± .01%
± .1%
± .06%
± .2%
± .5%
± .3%
± .5%

* Sensing elements of other materials and temperature coefficients are available upon request.
† Stated operating ranges are typical values and are dependant upon the sensing element and
the construction style of the sensor assembly. Assemblies to exceed the stated limits may be
available upon request.

Aircom can supply elements of several
different materials, base resistances,
temperature coefficients, accuracies and
configurations for installation into RTD
assemblies that meet customer supplied
requirements. The most common element we
use is Platinum with a base resistance of 100
ohms @ 0°C, accuracy of ± 0.5% and
temperature coefficient of 0.00385
ohms/ohm/°C. The second most
common element is a 392 curve (0.00392
ohms/ohm/°C) element found in most
Japanese and a few American made assem-
blies. Our most common construction of these
elements is a Platinum wound element
enclosed in a ceramic housing. Process
conditions may dictate use of other types of
element construction such as Thin-Film, Glass
Bulb, or Kapton insulated. The following
standards dictate the specifications to which our
elements are manufactured to:

For 0.00385 ohms/ohm/°C elements
- International Electromechanical
Commission Standard IEC 751, 1995

- British Standards
Institution BS 1904, 1984

- Deutsches Institut fur Normung
(Germany) DIN 43760, 1987

For 0.00392 ohms/ohm/°C elements
- Scientific Apparatus Manufacturers
Association SAMA RC21-4-196

- Japanese Standards
Association JIS C 1604-1989

Platinum Elements
Resistance at 0°C: 100 Ω 100 Ω 100 Ω
TCR (Ω/Ω/°C) .00392 .00391 .00385
Sensitivity

(Average Ω/°C) 0.392 0.391 0.385
Temperature (°C) Resistance (Ohms)

-200 17.00 17.26 18.52
-180 25.72 25.97 27.10
-160 34.31 34.54 35.54
-140 42.80 43.01 43.88
-120 51.19 51.37 52.11
-100 59.49 59.64 60.25
-80 67.71 67.83 68.32
-60 75.87 75.96 76.33
-40 83.96 84.03 84.27
-20 92.01 92.04 92.16
0 100.00 100.00 100.00
20 107.95 107.92 107.79
40 115.85 115.78 115.54
60 123.70 123.60 123.24
80 131.50 131.38 130.90
100 139.26 139.11 138.51
120 146.97 146.79 146.07
140 154.64 154.42 153.58
160 162.25 162.01 161.05
180 169.82 169.55 168.48
200 177.35 177.04 175.86
220 184.82 184.49 183.19
240 192.25 191.89 190.47
260 199.64 199.24 197.71
280 206.97 206.55 204.90
300 214.26 213.81 212.05
320 221.50 221.02 219.15
340 228.70 228.19 226.21
360 235.85 235.31 233.21
380 242.95 242.38 240.18
400 250.00 249.41 247.09
420 257.01 256.39 253.96
440 263.97 263.32 260.78
460 270.88 270.21 267.56
480 277.75 277.04 274.29
500 284.57 283.84 280.98
520 291.34 290.58 287.62
540 298.06 297.28 294.21
560 304.74 303.93 300.75
580 311.37 310.54 307.25
600 317.96 317.09 313.71
620 324.49 323.60 320.12
640 330.98 330.07 326.48
660 337.43 336.49 332.79
680 343.82 342.86 339.06
700 350.17 349.18 345.28
720 351.46
740 357.59
760 363.67
780 369.71
800 375.70
820 381.65
840 387.54
850 390.48

RESISTANCE/TEMPERATURE
Copper Nickel

Base resistance: 10 Ω at 120 Ω
25°C at 0°C

TCR (Ω/Ω°C) .00427 .00672
Sensitivity

(Average Ω/°C) 0.039 0.806
Temperature (°C) Resistance (ohms)

-100 5.128
-80 5.923 66.60
-60 6.712 79.62
-40 7.490 92.76
-20 8.263 106.15
0 9.035 120.00
20 9.807 134.52
40 10.580 149.79
60 11.352 165.90
80 12.124 182.84
100 12.897 200.64
120 13.669 219.29
140 14.442 238.85
160 15.217 259.30
180 15.996 280.77
200 16.776 303.46
220 17.555 327.53
240 18.335 353.14
260 19.116 380.31
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RTD INTERCHANGEABILITY

WIRING CONFIGURATIONS:

ELEMENT DIMENSIONS:

Temperature Platinum RTD
°C ±0.06% at 0°C ±0.1% at 0°C ±0.5% at 0°C
-200 ±0.55°C ±1.3°C ±2.1°C
-100 ±0.35°C ±0.8°C ±1.7°C

0 ±0.15°C ±0.3°C ±1.3°C
20 ±0.19°C ±0.4°C ±1.6°C
100 ±0.35°C ±0.8°C ±2.9°C
200 ±0.55°C ±1.3°C ±4.4°C
260 ±0.67°C ±1.6°C ±5.5°C
300 ±0.75°C ±1.8°C
400 ±0.95°C ±2.3°C
500 ±1.15°C ±2.8°C
600 ±1.35°C ±3.3°C
700 ±3.8°C
800 ±4.3°C
850 ±4.6°C

Copper RTD Nickel RTD
Temperature ±0.02% ±0.5% ±0.3% ±0.5%

°C at 25°C at 25°C at 0°C at 0°C
-100 ±1.5°C ±2.2°C

0 ±0.7°C ±1.5°C ±0.5°C ±0.8°C
20 ±0.5°C ±1.3°C ±0.8°C ±1.2°C
100 ±1.5°C ±2.5°C ±1.8°C ±2.2°C
150 ±2.2°C ±3.3°C ±2.5°C ±3.0°C
200 ±2.8°C ±4.1°C ±3.1°C ±3.7°C
260 ±3.6°C ±5.1°C ±3.4°C ±4.0°C

2 Wire 3 Wire 4 Wire 4 Wire
Compensated Loop

Dimensions in inches R (0°C) Temperature Leads 63% response time
Range Sec. in water, 0.4 m/s

0.060 100 Ω -100 to 550°C 0.010” (0.25 mm) 0.14
Platinum alloy

0.080 100 Ω -100 to 550°C 0.010” (0.25 mm) 0.18
Platinum alloy

0.100 100 Ω -100 to 550°C 0.014” (0.35 mm) 0.22
Platinum alloy

0.055 THICK 100 Ω -70 to 400°C 0.010”    Ag 0.2
0.004 Ω/mm/lead

100 Ω -70 to 600°C 0.008” (0.20 mm)    Pd 0.2
0.036 Ω/mm/lead

550°C wire-wound elements

400°C and 600°C thin-film elements

0.40 0.50

0.30 0.50

0.40

0.08

Lead Length: 0.4
0.09

0.50

Red White Red White Red Red Red RedRed White White White White

Rt Rt Rt Rt
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1.  GENERAL  
1.1 INTRODUCTION 
 

We appreciate your business and your choice of Welker products. The installation, 
operation, and maintenance liability for this product becomes that of the purchaser at the 
time of receipt. Reading the applicable Installation, Operation, and Maintenance (IOM) 
Manual prior to installation and operation of this equipment is required for a full 
understanding of its application and performance prior to use.*  

If you have any questions, please call 1-800-776-7267 in the USA or 1-281-491-2331. 

 
 
Notes, Warnings, and Cautions  
   

   
Notes emphasize information or set it off from the surrounding text. 

 
Caution messages appear before procedures that, if not observed, could result 
in damage to equipment. 

 
Warnings alert users to a specific procedure or practice that, if 
not followed correctly, could cause personal injury. 

 
 
*The following procedures have been written for use with standard Welker Engineering parts and 
equipment. Assemblies that have been modified may have additional requirements and specifications that 
are not listed in this manual.* 
 
 

1.2    DESCRIPTION OF PRODUCT 
 

Welker Sample Probes (SP-1, -2 & -3) are designed to 
extract a sample of the fluid in a process from a designated 
point in the process.  The SP-1 series sample probe is 
supplied as a probe with a specified process connection.  
The SP-2 series sample probe is a SP-1 series sample probe 
with a Welker Valve.  The SP-3 series sample probe is a 
SP-1 series sample probe with a quarter-turn valve. 
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1.3 IMPORTANT INFORMATION 

 

 
For accurate sampling results, probe should not be installed in a 
header or blow-down stack and should be away from obstructions, 
elbows or partially closed valves. 

 
 

1.4  SPECIFICATIONS 
 

  
The specifications listed in this section are generalized for this equipment. Welker can modify the 
equipment according to your company’s needs. However, please note that the specifications may 
vary depending on the customization of your product. 
 

Table 1 

Specifications 

Materials of Construction: PTFE, Stainless steel and Viton® with others 
available. 

Maximum Allowable Operating 
Pressure: 

MAOP will vary according to customer specifications 
of probe, please see assembly drawing for product, or 
contact Welker for this information. 

Pipeline Connection: Flanged or NPT 

Outlet Ports: ¼" NPT with others available 

Products Sampled: 
Non-toxic natural gas or other gases or liquids 
compatible with the materials of construction. 
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1.5  SYSTEM DIAGRAM 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Figure 1 
Refer to diagram throughout this manual. 
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2. INSTALLATION & OPERATION INSTRUCTIONS 

2.1 GENERAL 
After unpacking the unit, check it for compliance and for any damages that may have 
occurred during shipment.  

 
Claims for damages caused during shipping must be initiated by the receiver and directed to the 
shipping carrier. Welker is not responsible for any damages caused from mishandling by the 
shipping company. 

2.2  INSTALLATION OF PROBE WITH FLANGE CONNECTION  
(Refer to Figure 1 on page 5 & Figure 2 below) 

 
Before installing the probe, make sure 
that the pipeline is depressurized. 

1. Use the appropriate size gasket and 
position it properly for the 
connection being used. 

2. Mount the probe to the mating 
flange connection on the pipeline.  
(If the sample probe is a wafer 
style (SP-1W see figure to right), 
then mount the probe between the 
correct mating flanges on the 
pipeline.) 

3. Install the bolts and nuts to the 
flanges. 

4. Tighten the nuts to the proper 
torque specification for the 
particular flange size. 

5. Close the valve on the probe. 

6. Pressurize the pipeline and check 
for leaks. 

7. The probe is now in service. 

Figure 2 
Waffle Style Sample Probe 

SP-1W 
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2.3 INSTALLATION OF PROBE WITH NPT CONNECTION 

(Refer to Figure 2) 

 

Before installing the probe, 
make sure that the pipeline is 
depressurized. 

  
When sealing fittings with PTFE tape, 
refer to the proper sealing instructions 
for the tape used. 

 

1. Mount the probe to the mating NPT 
connection on the pipeline. 

2. Tighten the probe to the proper NPT 
gauge depth. 

3. Close the valve on the probe. 

4. Pressurize the pipeline and check for 
leaks. 

5. The probe is now in service. 
 

2.4 OPERATION 
 

1. The only operation of the probe is to open 
and close the valve as needed when the 
appropriate equipment is connected to it. 

 
  

 

Figure 3 
NPT Style Sample Probe 

SP2 
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3. MAINTENANCE 

3.1 GENERAL 
 

Prior to maintenance or disassembly of the unit, it is advisable to have a repair kit handy 
for the system in case of encountering unexpected wear or faulty seals. All maintenance 
and cleaning of the unit should be done on a smooth, clean surface. 

 

3.2 MAINTENANCE 
 

Recommended Tools 
It would be advisable to have the following tools available for maintenance of the unit: 

 
• Two adjustable wrenches  
(size of wrenches will depend on 
customer specifications of probe). 

 
 

1. Maintenance needs to be 
performed to a probe only if the 
probe valve is leaking. 

2. Depressurize the pipeline before 
performing any maintenance on the 
probe. 

3. Close the probe valve. 

4. Remove any equipment that is attached to the probe valve. 

5. Remove the probe valve from the probe. 

6. Rebuild or replace the probe valve. 

7. Reattach the probe valve to the probe. 

8. The probe is now ready for service. 
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4.1     Troubleshooting Guide 

The following is a troubleshooting table of issues most commonly associated with the 
Welker® Sample Probe models. If you are having a problem that is not listed, or if the 
solution provided does not repair the problem, please call Welker for service options. 

 

 
PROBLEM 

POSSIBLE 
CAUSE 

 
SOLUTION 

Valve leaking 
 

·  Debris in valve 
 
· Worn or damaged O-rings                       
and seat 

 
· Disassemble valve and 
clean and replace O-rings 
if needed.  (See Section 
3.2 maintenance for 
instructions). 
 
· Replace valve. 
 



 

 
13839 West Bellfort, Sugar Land, Texas 77498-1671 

Phone: (281) 491-2331 
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Toll Free: (800) 776-7267 
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PREFACE 
 

The Steel Tank Institute (STI), formed in 1916, is a not-for-profit organization whose purpose is to secure co-
operative action in advancing, by all lawful means, the common purposes of its members; and to promote 
activities designed to enable the industry to conduct itself with the greatest economy and efficiency.  It is 
further the purpose of STI to cooperate with other industries, organizations, and government bodies in the 
development of reliable standards which advance industry manufacturing techniques to solve market-
related problems. 
 
This Standard is intended for use by organizations and/or individuals who are knowledgeable and 
experienced in tank maintenance. Note that the recommendations included in this standard are minimum 
recommendations. When applicable federal, state and local laws are more stringent than the requirements 
of this standard, then these laws and regulations shall apply. 
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1. RECORD KEEPING  
Facility Description 
 
Company Name    ______________________                     ___________________________________ 
 
Company Address         
__________________________________________________________________________________
___________________________________________                       ____________________________                                             
__                                                                                                                                                                            __ 
 

Tank #    

Capacity    

Vessel Dimensions    

Contents    

Construction    

Orientation    

Date of Installation    

Tank Manufacturer    

UL Number    

Piping    

Ancillary Equipment    

Venting System    
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Site Map 
In this area, draw a map of all main roads, buildings, emergency evacuation routes, and locations of tanks 
and fire extinguisher. 
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2. BACKGROUND 
Operations and maintenance procedures for water monitoring and removal have been a 
recommended practice for over thirty years.  However, a number of things have changed over the 
past few years that have increased the risk for water entry and accumulation in the storage system - 
and subsequent microbial growth if water is not removed.   
• Today's distribution/delivery infrastructure is different from only a few years ago.  Terminal 

capacity in the United States has been shrinking, yet fuel consumption has continued to grow.  
As a result, more fuel is moving through distribution at a faster rate, leaving less time for water 
to settle out before the product moves from step-to-step in the distribution process.  Also, as 
the industry has moved from proprietary to shared delivery infrastructures, individual 
companies have less control over the process and product. 

• Gasoline chemistry has changed significantly, from the removal of lead and MTBE, to additives 
such as ethanol.  Most of these changes were made to comply with standards set by Fuel and 
Fuel Additive Regulations (40 CFR 79) that became effective in 1996.  These new fuels are more 
susceptible to moisture accumulation, separation, and potential biodegradation accelerated by 
water.  For example, lead was a natural poison to the microbes that can grow in a moist 
environment, but in today's lead-free fuels, microbial growth can more readily occur.  With 
alcohol-enhanced fuels, "phasing" can more easily occur, separating water, gasoline, and 
alcohols into three distinct layers. 

• Common installation procedures—including open vents, low fill areas, and sloped tank 
installations—contribute to water accumulation. 

 
Most of these are conditions did not exist in the 1970s, 1980s, or even much of the 1990s—certainly  
not to the extent that they exist today.  Furthermore, microbial activity is better understood today 
and has been found to be a much more common phenomenon than previously realized.  Owners 
and operators of storage systems need to be aware of these problems and immediately implement 
operations and maintenance practices to monitor for and remove any water from storage tanks. 
 
a. Water and contaminate impacts on fuels and fueling distribution equipment. 

 
Water may enter the storage system through the delivered product.  Fuel may be delivered 
warm.  As it cools, water that is naturally in the fuel condenses out and collects at the bottom of 
the tank.  High throughput in the fuel distribution/delivery infrastructure allows less time for 
water to settle out of the product before it's delivered into the distribution system from the 
refinery or as it's moved along the shipping process.  Certain fuels are also more prone to 
moisture attraction and subsequent separation when subject to temperature swings.   A fuel's 
composition and temperature affect the amount of water it can hold.  Generally, the higher in 
aromatic content and the warmer the fuel, the more water it can hold in solution.  That's usually 
not a problem until the fuel is cooled, causing the water to be released and settle at the bottom 
of a storage tank. 
 
Water can also enter a storage system via damaged fill boxes or fill cap gaskets, loose fittings or 
plugs, poor practices relating to spill buckets, rainwater accumulated within tank sumps, entry 
and which enter via any tank orifices that are not water/vapor tight, condensation in the storage 
system caused by temperature swings or air entering via vents or may enter the tank if the tank 
is not tight. 
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b. Changing Fuels  
i.  Traditional Gasoline 

 Overall, fuels have had to become cleaner to accommodate newer, cleaner burning engines.  
While carburetors were common in the past, today fuel injection systems are used.  A fuel 
injection system atomizes the fuel by forcibly pumping it through a small nozzle under high 
pressure. That’s why a fuel injection system is more sensitive to particle contamination, thus 
requiring cleaner fuel systems.  

ii. Ethanol Blended Gasoline 
Seventy percent of all gasoline sold today in the U.S. is blended with ethanol.  Most of the 
gasoline sold is blended with 10% ethanol.  In October 2010, the US EPA approved the use of 
E15 in 2007 automobiles and younger.  Currently, only about 1% of today’s vehicles are 
capable of running on E85 (85% ethanol/15% gasoline).   

Fuel grade ethanol must meet ASTM standards 4806, Standard Specification for Denatured 
Fuel Ethanol for Blending with Gasoline for Use as Automotive Spark-Ignition Engine Fuel, or 
ASTM D5798, Standard Specification for Fuel Ethanol for Automotive Spark-Ignition Engines.  

iii. Ultra Low Sulfur Diesel 
ULSD fuel was developed with the goal of reducing air emissions. ULSD fuel enables the use 
of cleaner technology diesel engines and vehicles, thus promoting cleaner air. ULSD became 
mandatory at retail facilities as of Dec 1, 2010.  

All diesel fuels must meet ASTM D975, Standard Specification for Diesel Fuel Oils. Up to 5% 
biodiesel may be added to diesel fuel and still labeled as only diesel fuel.  

iv. Biodiesel 
Biodiesel blend stock (B100) must meet ASTM D6751, Standard Specification for Biodiesel 
Fuel Blend Stock (B100) for Middle Distillate Fuels.  Diesel fuel containing up to 20% 
biodiesel must meet ASTM D7467-08, Specification for Diesel Fuel Oil, Biodiesel Blend (B6 to 
20); home heating oil applications must comply with ASTM D396-08b, Specification for Fuel 
Oils, which includes requirements for up to 5 percent biodiesel.  
Biodiesel also serves as a lubricant, a common additive in diesel fuels. 
 

c. Microbial Contamination  
Reddish, scaly, gritty deposits may indicate corrosion and/or silt introduction into the tank.  
Black or brown deposits may indicate that water contamination has degraded the fuel. 
 
Contaminants such as salts in the water may cause the fuel to degrade its chemical structure to 
components that may be detrimental to system components or may cause fuel additives, 
necessary for maintaining the quality of the fuel distribution system, to leave the fuel and enter 
the water.   
 
Sludge build-up is the breakdown of the fuel itself, which naturally occurs over time, and may 
include externally introduced contaminates that enter the tank during construction or 
maintenance activities, or an accumulation of contaminants contained in delivered fuel.  
 
A number of service providers can help you evaluate your tanks for microbial contamination. 
There are also field detection kits available from petroleum equipment suppliers (see discussion 
in section 3).  But there may be simple signs of microbial growth evident in day-to-day 
operations, e.g. plugged fuel filters.  As microorganisms begin to thrive and grow, these "bugs" 
form into slime, which breaks off and clogs small openings throughout the entire system, 
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especially filters.  Filter life shorter than six months is a warning signal (when flow slows to 3-5 
gpm, something is amiss). 
It may be helpful to compare this phenomenon with mold, which also thrives in a moist 
environment, begins growing microscopically unseen to the human eye, but eventually becomes 
a visible, tangible substance. 
 
Other indicators of contamination include plugged fuel lines, erratic tank gauge readings, and 
frequent replacement of other components such as valves, rubber seals, and hoses.  You might 
even smell a foul rotten-egg odor because as the bugs digest fuel, they alter it chemically to 
produce sludge and other materials that attack metal, rubber, fiberglass reinforced plastic, tank 
linings and coatings.  If the slimy bugs reach engine fuel systems, they can plug fuel filters and 
cause build-up around the injection nozzles, resulting in inefficient combustion (or none at all) 
and unusual exhaust smoke. 
 
So what do you do if microbial growth is suspected or detected?  Contact a qualified, reputable 
professional with expertise in microbial contamination control (see References and Resources 
section).  They will work with you to develop the best plan of attack.  Heavily contaminated 
storage systems will most likely require cleaning to remove the slime and sludge, followed by 
treatment with a biocide.   
 

3. HOW TO MONITOR TANKS FOR THE PRESENCE OF WATER AND CONTAMINANTS 
a. Traditional Gasoline and Diesel 

An automatic tank gauging (ATG) system with water monitoring capability is an ideal method, as 
long as the sensors are maintained to remain functional.  However, simple manual monitoring 
with alcohol-compatible water paste on a gauge stick is a quick, easy, and inexpensive way to 
check for the presence of a water bottom in your storage tank. 
 
Use water-sensitive fuel filters and watch for slowed-down fueling – this may be a sign of a 
problem. 
 
You should check your storage tank(s) for water as frequently as possible.  In fact, some 
proactive tank owners require station operators to check daily for water bottoms.  If one inch or 
more of water is found, the water should be removed within 30 days of discovery. 
 
In addition to the simple procedures outlined above, you should also pull periodic product 
samples from the inside tank bottom and inspect them.  Check with your petroleum equipment 
dealer or fuel supplier for guidance on sampling devices and procedures.  Some basic guidelines 
include: 
• Pull samples from the low end of the tank—tanks are often installed with a slight tilt to 

allow for water to collect in the sump. 

• Be aware of the pitfalls of using the fill tube as the sampling port—if it is not located at the 
low end of the tank, sludge or water may not be detected.  Also, if the fill tube is not 
installed straight, water and sludge may not be detected or it may appear that there is less 
quantity than there really is. 

• If possible, samples should be taken from more than one location in the tank.  

• When taking samples, wait at least two hours after the last fuel delivery to make sure water 
and contaminates have had adequate time to settle to the bottom of the tank. 
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If the fuel sample looks hazy, or waxy in cold weather, water is probably present.  A field 
detection kit, available from petroleum equipment suppliers, can then be used to check the fuel 
for the presence of microbes and whether the fuel meets the appropriate fuel specification, 
such as ASTM D396 or D975.  Independent labs can conduct in-depth analysis to determine the 
extent of any microbial contamination. 
 

b. Ethanol  
Ethanol is incompatible with some plastic materials, lining materials, and older adhesives, 
sealants, and gaskets.  In addition, ethanol blended fuels have reduced tolerance for water and 
therefore, water bottoms can be more problematic. 
 
Water reacts differently in ethanol-blended fuels than it does in fuels that were oxygenated with 
MTBE.  With MTBE, water immediately falls to the bottom of the tank.  Ethanol-blended fuels 
can hold much more water – once the fuel is saturated with water, excess water will separate 
and cause two distinct layers of product.  The top layer will be mostly gasoline that is lower in 
octane and perhaps out of specification, while the bottom layer is a mix of ethanol and water 
that will not work as fuel in an internal combustion engine.  Further, it is in that water bottom 
where microbes can grow and proliferate and where the storage system is exposed to greater 
than 10% of ethanol. 
 
Ethanol also tends to loosen any sludge, slime and scale that may already be present in a tank.  
Therefore, if these tanks are not cleaned before the ethanol-blended fuel is introduced, 
dissolved materials may cause excessive filter clogging or result in damage to engines that 
receive the contaminated fuel. 
 
The bottom line when it comes to storage tanks and ethanol: 

• Check for compatibility with all compositions of ethanol. 
• Clean the tanks before introducing ethanol-blended fuels. 
• Monitor for water and contaminants frequently. 
• Remove water and contaminants from the tank when identified. 
 

c. Biodiesel 
There are some material incompatibility issues with both diesel and biodiesel fuels:  

• Brass, bronze, copper, lead, tin, or zinc oxidize in both diesel and biodiesel fuels and 
creates sediments, which in turn can result in plugged fuel filters. 

• Pure biodiesel (B100) or blends higher than B20 cause more problems with rubber seals, 
gaskets, and hoses – make sure biodiesel resistant materials are used.  

• For additional information, go to the National Biodiesel Board at www.biodiesel.org. 
 

Biodiesel can create further problems if it is introduced into a storage tank that previously held 
diesel.  Number 2 diesel tends to form sediments that stick to and accumulate in storage 
systems, forming layers of sludge or slime; the older the system and the poorer the 
maintenance, the thicker the accumulation.  Biodiesel, being a good cleaning agent, will dissolve 
these sediments and carry the dissolved solids into the fuel systems of vehicles.  Fuel filters will 
catch most of it, but in severe cases the dissolved sediments can rupture filters and can cause 
fuel injector failure.  B20 generally doesn't create problems as much as higher blends or B100 
biodiesel, but tanks should be cleaned before switching to any biodiesel. 
 
Industry experts recommend that biodiesel meet ASTM D6751 and be used within six months of 
manufacture to ensure that the quality of the fuel meets specifications. Fuel degradation 



 

Storage Tank Maintenance R-111 9 July 2011 
 

pathways for biodiesel are more likely with higher concentration blends due to the higher 
presence of the biodiesel, so stability concerns and issues are likely to be higher and may occur 
faster as the blend level is increased.  
 
The bottom line when it comes to storage tanks and biodiesel is: 

• Check for compatibility (steel is compatible). 
• Clean the tanks before introducing biodiesel fuels. 
• Monitor for water and contaminants frequently.  
• Remove water and contaminants from the tank when identified. 

 
d. Heating Oil  

Storage tanks containing oil for heating a building, whether installed inside or outside, must be 
checked for water annually, at a minimum.  Tanks should be sloped ¼ inch per foot towards the 
supply end of the tank.  Sometimes it is not possible to slope tanks and in that case, they should 
be checked for water at both ends.  If greater than one inch of water is found, it should be 
removed within 30 days.  Many fuel dealers recommend, in tanks with recurring water 
problems, to treat fuel with a biocide after removing water. 
 

e. Back Up Generator Tanks 
The directions above should be followed.  In addition, you should discuss shelf life of fuel with 
your supplier.  Fuel should be changed or polished (see section 5) every two years if not used.  
 

f. Heated Oil Tanks (No. 6) 
Heated oil tanks should be monitored for temperature.  In most instances, over one-half of the 
oil is returned to the tank through circulation, often at temperatures exceeding 160° F.  If oil is 
circulated continuously during low boiler demand times, energy is wasted.  The resulting 
excessive heat can cause sulfurs and other chemicals to be cooked out of the oil and cause 
chemical reactions in the area above the liquid level.  Excess heat in the tanks can be reduced by 
limiting circulation when oil in the tank exceeds 140°F or a temperature determined by the 
system designer.   Auxiliary in-tank steam coils should also be controlled by a similar thermostat.  
High temperature coating should be used on these tanks. 
 

4. MONITORING AND DETECTION 
Traditional methods of monitoring tanks for water and contamination may not be adequate for 
modern day fuels.  In traditional fuels, when water entered a tank it would settle to the bottom of 
the tank and was relatively easy to identify through Automatic Tank Gauge readings or dipping the 
tank with water finding paste.  In fuels containing alcohol blends and in some biodiesel blends, the 
water may combine with the fuel and make water detection difficult.  
 
A variety of different water pastes have been developed to check for water in different fuels.  
Special pastes to be used in ethanol fuels and biodiesel can be purchased from your fuel or fuel 
service provider.  Make sure that you are using the correct paste for the fuel.  Read the directions 
provided with the paste to insure that you are using the paste per manufacturer specifications.  Not 
properly following the use instructions may lead to false or missed detections.  If the paste indicates 
spotty or inconsistent water detection, this may be a sign of suspended water or accumulated 
sludge residing in the tank.  It is recommended to check the tank for water at all available access 
points.  Some of the more common water finding paste products are Kolor Kut, Sar-Gel, and Gasolia. 
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• Tank bottom sampling – Tank bottom sampling tools, such as “bacon bombs” are available to 
collect samples directly from the bottom of the storage tank.  Typically, samples are collected 
and placed in a glass container for visual analysis.  In some cases, it is advisable to allow the 
sample to settle overnight to allow water and contaminates to separate from the fuel.  The 
sample may show a clear separation of water and fuel, a clear separation of contaminate and 
fuel, or in some cases, three or more separate phases.  If the fuel maintains a cloudy 
appearance, it is a good indicator that water or other contaminates have been absorbed into the 
fuel.  If possible, bottom samples should be taken from multiple points across the bottom of the 
tank.  When taking samples, wait at least 2 hours after the last fuel delivery to make sure water 
and contaminants have had adequate time to settle to the bottom of the tank. 

• Fuel Filters – Most manufacturers of dispenser filters offer a fuel filter that will contain water 
and most contaminates.  Water absorbing filters catch water, causing the filter to expand and 
reduce fuel dispensing rates.  If slow fuel flows are being encountered, an investigation for in- 
tank water or contaminates should occur.  

• Fuel samples from the nozzle – Visual evaluation of fuel quality can be accomplished by 
dispensing small samples of fuel from the nozzle into a clear glass container.  It is recommended 
that these samples are taken during or immediately after a fuel deliver when the fuel in the tank 
has been stirred up and the likelihood of dispensing water or contaminates is high. 

• Recommended maintenance and inspection schedules: Tanks using Automatic Tank Gauges with 
water level sensors should be monitored daily.  If a tank shows water one day and not the next, 
it may be an indication that water has been absorbed into an alcohol blend fuel or bio-diesel.  If 
inconsistent water levels are observed by the ATG records, additional water paste or bottom 
sample investigation should occur.  Upon testing, if 1 inch or more of water is discovered within 
a tank, the water must be removed with 30 days of discovery. 

• Biodiesel and ethanol are both water miscible fuels and have similar considerations.  

 
5. HOW TO REMOVE WATER AND CONTAMINANTS FROM STORAGE TANKS  

When it is determined that water or contaminants are present in a tank, then action must be taken 
to remove them before the problems escalate.  Uncontrolled water or contaminates can lead to 
phase separation, which may result in losing the entire tank of fuel or dispensing fuel that causes 
damage to internal combustion engines. 

 
a. Multipoint water pumping 

In traditional fuels, a clear separation of fuel and tank bottom water is typical.  Your service 
contractor can readily insert a suction tube to the bottom of the tank and pump the water from 
the bottom of the tank.  It is advisable to pump water at all available access points from the 
tank.  If it is determined that the pump or suction is at the lower end of the tank, the pump 
should be removed to facilitate water pumping at that point.  Some specialty service contractors 
offer methods that use flexible suction tubes to remove water and loose contaminants from the 
entire length of the tank bottom.  Care should always be taken to insure that tank bottom waste 
is disposed of properly. 

b. Fuel Filtration/Polishing 
Fuel filtration and polishing include methods that remove water and contaminates from the fuel 
without removing the fuel from the tank.  There are many vendors that offer fuel filtration 
services.  Some vendors use fiber-optic technology or remote video cameras to visually locate 
and observe the contaminate removal progress.  Others use a variety of fuel circulation 
techniques to filter the water and contaminates out of the fuel.    
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c. Non-entry tank cleaning 
There are a number of vendors that offer services to clean a tank without physical entry.  
Typically these techniques require the fuel to be removed from the tank and equipment is 
lowered into the tank to remotely pressure wash the tank.  Some vendors supplement the 
washing process by using a remote video camera to monitor the progress.  These techniques 
require contaminated wash liquids and solids to be disposed of properly. 

d. Physical entry tank cleaning 
In cases where it is determined that the amount or severity of the tank contaminants is extreme, 
a manned entry cleaning may be required to clean the tank adequately.  Manned entry allows 
for the entrant to physically scrub contaminants from the tank wall.  

 
6. PREPARING TANKS FOR CHANGES IN FUEL TYPE 

a. Preparation for first time ethanol blended fuels 
Special attention needs to be given to tanks prior to introducing alcohol-based products for the 
first time.  Specifically, ethanol acts as a cleaning agent.  Once introduced to the tank, ethanol 
may loosen or dissolve contaminants from the tank wall.  These contaminants will typically 
collect in the tank bottom and may result in excessive dispenser filter clogging and damage to 
engines if the contaminate reaches the fuel system.  There are numerous vendors that offer 
“ethanol preparation” services. 
 
Conversion without proper tank cleaning often results in the loosening of prior deposited sludge 
and debris that will reduce flow and plug screens and filters. Some fuels, such as ethanol and 
biodiesel blends, will have a cleansing effect on the storage system which will likely result in 
more frequent filter changes for a short period of time, even if the tank system is cleaned. 
  

b. Changing between gasoline and diesel fuels 
 If a tank is to be converted to service from some other fuel service, the tank and its related 

dispensing equipment must be thoroughly cleaned, inspected, and verified compatible with the 
new fuel to be stored.  Care should also be taken to make sure gasoline is not commingled with 
any diesel product.  
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 Yes No N/A 

Tank visually inspected    

Piping visually inspected    

Monthly monitoring method for tank is performed    

Monthly monitoring method for piping is performed    

Operations and Maintenance Plan in place and is being followed    

Spill containment free of fuel, water and debris*    

Overfill alarm is operational    

Overfill prevention equipment is operational    

Normal vents(s) operational     

Emergency vent(s) lift freely    

Tank coating in serviceable condition    

Secondary containment is free of cracks, holes, tears, or other damage    

Secondary containment free of fuel, water, and debris*    

Concrete secondary containment coating is free of cracks, flaking, or other 
damage 

   

Secondary containment drain valve is closed    

Tank checked for water.  Height in inches, if found:                      

Interstice of double-walled tank checked for liquid.  Height in inches, if found:                  

If greater than 1” water found, water removed within 30 days.   

Regulated substance found in interstice of tank. Height in inches, if found:      
If measurable amount of liquid found, contact your service provider.                   

 

Transition sump free of fuel, water and debris*    

Transition sump liner in serviceable condition. Transition sump sensor at 
proper height & orientation. 

   

Dispenser sump free of fuel, water, and debris*    

  

Storage Tank System 
Monthly Inspection Checklist 

Tank Number: 

Facility Name: 

Date/Time: 
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 Yes No N/A 

Dispenser sump liner in serviceable condition    

Dispenser sump sensor at proper height and orientation    

All fuel, water and debris removed from tank system have been disposed of 
properly  

   

 

*Sumps should be checked within one week of a rainfall event.     
 
 
Comments and Follow Up Needed: 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________ 
_____________________________________________________________________________________  
_____________________________________________________________________________________  
_____________________________________________________________________________________  
_____________________________________________________________________________________  
 
 
 

Operator Name (Print):         Operator Certification Class:                             Signature 
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RESOURCES UPDATE 
American Petroleum Institute (API) 
1220 L Street, NW 
Washington, DC  20005-4070 
Phone: 202-682-8000 
Web: www.api.org 
 
The Filtration and Dehydration of Aviation Fuels - Sources of Dirt and Water - Methods of Detection and 
Removal - Maintenance of Equipment (API 1501, Revision 65).  Recommended Practices relevant to 
water monitoring and removal for aviation fuel systems. 
 
Bulk Liquid Stock Control at Retail Outlets (API RP 1621). Recommended Practices applying to 
underground storage of motor fuels and used oil at retail and commercial facilities, involving controlling 
stock losses, safety & pollution control to maximize profits. 
 
Design, Construction, Operation, Maintenance & Inspection of Terminal and Tank Facilities 
(API Standard 2610). Includes standards on pollution prevention and waste management, safe 
operations, fire prevention and protection, tanks, mechanical systems, product transfer and corrosion 
protection. 
 
ASTM International 
100 Barr Harbor Drive 
PO Box C700 
West Conshohocken, PA  19428-2959 
Phone: (610) 832-9585 
Web: www.astm.org 
Standard Guide to Microbial Contamination in Fuels and Fuel Systems (D-6469). This guided provides an 
understanding of the symptoms, occurrence, and consequences of chronic microbial contamination and 
the control of microbial contamination in fuels and fuel systems.  Applies primarily to gasoline, aviation, 
boiler, industrial gas turbine, diesel, marine, and furnace fuels.   
 
Fuel and Fuel System Microbiology: Fundamentals, Diagnosis, and Contamination Control (MNL-47).  A 
guide providing sampling strategies and techniques, recommendations for disinfecting and removing 
microbial contamination from fuels and fuel systems, and a variety of diagnostic tests.  This guide is 
designed to complement Guide D-6469.   
 
Practice for Manual Sampling of Petroleum and Petroleum Products (D-4057). Recommended 
procedures for sampling fuel that should become an integral part of a fuel quality program.  Among 
other things, D-4057 states that (a) samples should be analyzed visually for water, dirt and other solids; 
(b) fuel should be clear and bright, not dirty or cloudy. 
 
D7464, Standard Practice for Manual Sampling of Liquid Fuels, Associated Materials and Fuel System 
Components for Microbiological Testing. These practices for microbiological sampling decrease the risk 
of contaminating samples with extraneous microbes. 
 
D7463, Standard Test Method for Adenosine Triphosphate (ATP) Content of Microorganisms in Fuel, 
Fuel/Water Mixtures and Fuel Associated Water. This test method provides a protocol for capturing, 
extracting, and quantifying the adenosine triphosphate (ATP) content associated with microorganisms 
found in conventional liquid fuels. 
 

http://www.api.org/�


 

Storage Tank Maintenance R-111 15 July 2011 
 

Standard Specification for Diesel Fuel Oil (D-975).  A specification which references that "contamination 
levels in fuel can be reduced by storage in tanks kept free of water." 
 
Gas Technology Institute 
1700 S Mount Prospect Road 
Des Plaines, IL  60018-1804 
Phone: 847-768-0500 
Web: www.gastechnology.org 
 
Characterization of Microbial Communities in Gas Industry Pipelines, June 2003. A technical study about  
microbial contamination pertaining to natural gas infrastructure.  
 
National Oilheat Research Alliance (NORA) 
211 N Union Street, Suite 100 
Alexandria, VA  22314 
Phone: 703-519-4204 
Web: www.nora-oilheat.org 
 
Oilheat Technician's Manual.  A manual pertaining to the heating oil industry that includes guidelines for 
water monitoring and removal.  
 
The Oilheat Research Program - Fuel Technology.  Ongoing research into the issue of heating oil fuel 
quality during transportation and storage, including the development of field monitoring/test 
procedures for water and other quality indicators which service technicians can implement.   
 
Petroleum Equipment Institute 
PO Box 2380 
Tulsa, OK  74101-2380 
Phone: (918) 494-9696 
Web: www.pei.org 
 
Recommended Practices for Installation of Underground Liquid Storage Systems. (RP100). Provides 
information on engineering and construction practices regarding proper installation of underground 
liquid storage systems, including excavating, piping, cathodic protection, secondary containment, and 
other aspects of tank system installation.  
 
UST Inspection and Maintenance (PEI RP900). This recommended practice was written to promote 
proper inspection, operation, and maintenance of underground storage systems. 
 
Recommended Practices for Inspection and Maintenance of Motor Fuel Dispensing Equipment (PEI 
RP500). PEI produced this recommended practice to minimize the possibility of fuel-dispensing system 
failure, to reduce fire hazards, promote fueling safety, and minimize environmental problems. 
 
United States Department of Energy (DOE) 
Maintenance and Storage of Fuel Oil for Residential Heating Systems (BNL 48406). Guideline addressing 
residential heating oil that includes recommendations to monitor the fuel during prolonged storage as 
"an essential part of maintaining good fuel quality…Contaminants in the old fuel, such as sludge and 
water in the tank, can degrade the quality of the new fuel." 

http://www.gastechnology.org/�
http://www.nora-oilheat.org/�
http://www.pei.org/�
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BNL 48406 further recommends that "fuel specifications should become an integral part of the 
contractual agreements between the fuel supplier and the purchaser.  In other words, a bulk sample of 
fresh fuel oil used for heating, should at least meet all of the limits in specification ASTM D-396."  
 
United States Environmental Protection Agency (EPA) 
Ariel Rios Building 
1200 Pennsylvania Avenue, NW 
Washington, DC  20460 
Phone: 202-272-0167 
Web: http://www.epa.gov/oust 
 
Operating and Maintaining Underground Storage Tank Systems: Practical Help and Checklists  
(EPA 510-B-00-008)., A booklet describing quality operations and maintenance practices, compiled by 
State and Federal environmental regulators.   
 
States 
Check with your state authorities, commonly the Department of Weights and Measures, for regulations 
controlling the quantity of water allowed in fuel tanks at service stations. 

 
  

http://www.epa.gov/oust�
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