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CSA INTERNATIONAL

To: TSSA From: Renzo Pupulin
Company: Delta M Corporation Phone: 416 - 747- 2345
Pages: 9 Location: Toronto

Our File: ANR-2403 Date: October 11, 2012

Subject: Request for Design Registration

Dear Ms. Francis,

Your File: 828326

CSA has reviewed the documentation submitted by TSSA on behalf of Delta M Corporation
These fittings have been registered by CSA for the Province of Québec. In accordance with an
agreement between CSA, the Provinces of Québec and Saskatchewan; this registration is recognized by
Quebec and Saskatchewan. These fittings are acceptable for use in these Provinces.

The letters CSA will be applied as a prefix to the CRN indicate which fittings have been registered in this

manner. A copy of the stamped Statutory Declaration is attached.
The CRN is CSA-0F7833.56R1.
The cost for this service is § JJllplus HST.

A copy of the Statutory Declaration with an original stamp affixed will be forwarded to you along

with our invoice by regular mail.

Yours truly

Renzo Pupulin C.E.T.

Product Group Manager

Gas Appliances and Accessories
renzo.pupulin(@csa-international.org
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P Ty Show facsimile of manufacturer's logo or trademark, as it will
e STay TECHNICAL STANDARDS &
f : ‘Vq@ SAFETY AUTHORITY appear on the fitting, In the space below
o 14th Floor, Centre Tower - o
T 3300 Bloor Street West DE _IJ:'A l I l
Toronto, Ontario iy e ]
Canada M8X 2X4 CORPORATIONG—=
STATUTORY DECLARATION
Registration of Fittings
1 C. MIKE LINDAHL, ENGINEERING MANAGER
(Name and Position, e.g. President, Flant Manager, Chief Engineer)
of DELTA M CORPORATION
{Name of Mamufacturer)
Located at 1003 LARSEN DRIVE, OAK RIDGE, TN, 37830, USA 865-483-1569 865-483-1142
(Plant Address) (Telephone No.) (Fax No.)

do solemnly declare that the fittings listed hereunder, which are subject to the Technical Standards and Safety Act, Boilers
and Pressure Vessels Regulation, comply with all of the requirements of
One or more of the standards on the attached sheet...
(Title of recognized North American Standard)
which spedifies the dimensions, meterials of consiruction, pressureflemperatuna ratings, identification marking the fittings and service;

[:' or are not covered bv the provisions of a recognized North American standard and are therefore manufactured to comply with
as supported by the attached data which identifies the dimensions, material of construction,
pressureftemperature ratings and the basis for such ratings, the marking of the fitting for identification and service.

| further declare that the manufacture of these fittings is controfied by a quality system meeting the requirements of SO 9001:2008,
Delta M QSM which has been verified by the following authority, UNDERWRITERS LABORATORY, CSA =
The iferns covered by this declaration, for which | seek registration, are category F type fitings. In support
this application, the following information and/or test data are attached as follows:

- See attached sheet -

(drawings, calculations, lest reparts, olc.)
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(Signature) 0 {Signature of Decfares)
FOR OFFICE USE ONLY ' —
To the best of my knowledge and belief, the application meets the requirements of the %ﬁ'&%‘
-y \_L‘—‘."_JI

Technical Standards and Safety Act, Boilers and Pressure Vessels Regula:hn, and
‘F

E o
CSA Standard BS1 and is accepted for registration in Category SA INTERNATIONAL
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i CSA~OF 78 33.56RI
. crN: CSA- OF 7833, 5¢ 4
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Registered by: e A N sjsm;({- g/é,va.u}:ct Q"
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Dated: OCroBER !l 2012 Date: _ OCTbE_@__llf:qa
NOTE: This registration explgés on APRIL 1S, 2022 [ Rexde bivd, Toronio ON Mo iga -

*Note: See the attachmgr‘ié"?g?tl;é seope
of the registration 3
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COMPARISON OF FLANGE AND FITTING PRESSURE RATINGS WITH
PROBE PRESSURE RATING

/M Date 2;,/4:”2/
Date ,’?—{ "—! (2
Date_ 2/b /i

Prepared By:

Reviewed By:_éM

Reviewed By: é // /ﬂLA{’/{Z'

1.0 Background

The purpose of this report is to prove the materials used in Delta M Corporation flanges

and fittings will meet or exceed applicable standards listed below.

This document originally existed as part of the registration scope for the Canadian
Registration Numbers (CRN). This information is important to manufacturing efforts at

Delta M Corporation, and should exist in controlled form.
2.0 Applicable Standards
ANSI/ASME B31.1 Power Piping
ASME B16.11 Forged Fittings, Socket-Welding and Threaded
ASME B186.5 Pipe Flanges and Flanged Fittings NPS 1/2 Through NPS 24
Metric/Inch Standard
30 Evaluation

3.1 FLANGES

The instrument probe assembly was designed with the boiler code and has been
issued CSA Certificates of Compliance 1221835 (95764-1) and 1145207 (95764).
As the information and table below indicate, the weakest point of the system is
deemed to be the flange. NPT fittings were rated above probe materials, so for

NPT fittings, probe ratings predominate.

Table 1 compares flange pressure ratings with pfobe materials@iwari

and temperature combinations.

{ {78 Rexdale Boulevard, Toronto, ON Canada MW 1IR3
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] sraveoIal @ twAber e ana | WORST OF HAST B, HAST C,
cLass | MATERI S R S04 INCONEL 600, ALLOY 20,
e MONEL
150 | 230PSI@0°F1o80PSI@ 230PSI@0°Fto 80 PSI @
| Y7 | 800°F for 304L, 316L 800°F for Monel, Alloy 20
300 | 600 PSI@ O°F to 33PSI @ 600 PSI @ 0°F to 430 PSI @
- | B00°F for 304L, 316L 800°F for Monel, Alloy 20
400 | 800 PSI@ O°F to 440 PSI @ BOOPSI@O0°Fto575PSI@ |
800°F for 304L, 316L 80O°F for Monel, Alloy 20 |
600 | 1200PSI @ 0°F to 660 PST@ | 1200 PSI @ O°F o 800 PSI @
800°F for 304L, 316L 800°F for Alloy 20
900 | 1800PSI@0°Fto985PSI@ | 2250 PSI @ O°F to 1205 PSI @
| BOO°F for 304L, 316L _|BOO°Ffor Alloy20 |

TABLE 1: FLANGE PRESSURE RATING VERSUS MATERIAL, CLASS AND
PRESSURE (DATA TAKEN FROM B16.5, TABLE 2)

Notes:
1. Temperature range of use: -20 to 800°F
. : SF@800°F
2. The probe derating ratio was taken as: Dr = ———=——— =0.548 .
p erating as: Dr SF@OF

The lowest ratio was selected corresponding fo 316L SS. Thus the probe
pressure rating is 3000 PSI at 0-100°F (tested) and 1644 PSi at 800°F.

3. From comparison of the table with the probe test and derating calculation, it is
concluded that for flange classes 150 to 900 and temperatures between 0°F
and 800°F, the rating of the flange is the rating of the flanged probe.

NPT THREADED FITTINGS:

The design pressure P was calculated using Eqn. 4 from B31.1, paragraph
104.1.2. 1t was applied to: a) 1 %" NPT fitting mad from %" NPT hex nipple
manufactured to B16.11 dimensions, b) 4" NPT machined round nipple
manufactured to B16.11 dimensions, ¢) 1" NPT hex fitting made from 1* NPT hex
plug manufactured to B16.11 dimensions. For ea1£i one the reguirad dimensions

to enter in Eqn. 4 were determined from drawings Bnd measuredin#ctual pieces.
CANADIAN STANDARDS 1
ASSOCIATION

For each: !
a) 2" NPT fitting: Do = .84; d=.376; tm=.2325; A?rp??'r
b) %" NPT fitting: Do = .75; d-.500; tm = .125; A = .057°

e CSA-OF78 53.56R)
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c) 1.0" NPT fitting: Do = 1.315; d - .75; tm = .2825; A = .0696
y was caiculated in each case as y = d/(d + Do).
The values of SF were taken from Appendix A of B31.1 for 316L (because it is the
worst case) for 0-100°F and 800°F temperature.

Considering that the calculated pressure will be higher for fittings above 1"
because the ID remains at that of the 1” fitting, they were not calculated. The
design pressure for each fitting at both temperatures is shown in Table 2 below.

PRESSURE PSI
FITTING 0-100°F 800°F
%WNPT | 7533 | 4126
% NPT 6,038 | 3,308
1"NPT 4,549 2492 |

TABLE 2: DESIGN PRESSURE AT TWO TEMPERATURES FOR %", %" AND 1"
NPT FITTINGS

Since all fittings have pressure ratings above the rated pressures of the probes
(3,000 PSI at 0-100°F and 1,644 PS! at 800°F), the probe rating is the one to use
for NPT fitting probes.

40 Summary

This report documents calculations that relate the materials pressure and temperature
ratings of Delta M probes to applicable standards. Based on use of the materials within
the ranges specified herein, Delta M probes are expected to meet or exceed CSA and
CRN requirements.
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ATTACHMENT 2

STANDARDS FOR MATERIAL SPECIFICATIONS AND FOR MACHINING, DIMENIONS
AND RATING FOR DELTA M MATERIALS USED IN PROBE MANUFACTURE

MATERIAL SPECIFICATION STANARDS
STAINLESS STEELS 304, 304L, 316, 3161,
PIPE AND TUBE
SEAMLESS TUBE - SA213
WELDED TUBE ~ 84249
SEAMLESS AND WELDED PIPE - SA312

FLANGES AND FITTINGS

FORGED AND HOT ROLLED ALLOY STEEL FOR FLANGES, FITTINGS AND

VALVES - SA182

WRQUGHT IRON STAINLESS PIPE FITTINGS - SA403

HASTELLOY B AND C, ALLOY 20 (NO6022, NI2076, NO83201)

SEAMIESS PIPE AND TUBE - SB622
WELDED PIPE - §B619
WELDED TUBE ~ SB626

WROUGHT NICKEL AND NICKEL ALLOY FITTINGS - B366
NICKEL ALLOY FORGINGS FOR FLANGES -~ SB564

ALLOY 20 PLATE - B620
ALLOY 20 ROD —B621

INCONEL 600 (N06600)
SEAMLESS PIPE AND TUBE - SB617
WELDED PIPE — SB517
WELDED TUBE - B516

WROUGHT NICKEL AND NICKEL ALLOY FITTINGS — B366
NICKEL ALLOY FORGINGS FOR FLANGES- SB564

MONEL (N04400)
SEAMLESS PIPE AND TUBE - SB165

WELDED PIPE - B725
WELDED TUBE - B730

WROUGHT NICKEL AND NICKEL ALLOY FITTINGS - B366
NICKEL ALLOY FORGINGS FOR FLANGES ~ SB564

MACHINING, DIMENSIONS AND RATING STANDARD@'—“"”__‘?@@ '
Nl F."-.v

PIPE THREADS, GENERAL PURPOSE ~B1.20.1
DRY SEAI THREADS ~B1.20.3

PIPE FLANGES AND FLANGED FITTINGS - B16.
FORGED STEEL FITTINGS, SOCKET - WELDED
POWER PIPING - B31.1

CANADIAN STANDARDS
ASSOCIATION

PHREADED B16.11
CRN M&@:Efl

SIGNED __é.%ﬁé? .';1-./.{_5 C : —

lln Raxdsie Boulavard. Toronto, ON Cl_nl_ﬂl MDW'.l_R;q
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UL DQAS inc.

Managomant Systems Soluticrs

hereby cetiiies thet e company

Delta M Corporation

1003 Larsen Drive
Oak Ridge, TN 37830
UsA

hes implementsd 2nd maintains 2 Quality Management System.

Scope:
Tha design and manufacture of fluid fow, lovs! and temperature measurement devices.

Through an audil, documented in a report, it was verified that the management syetem
fuliills the requirements of the following standard:

I1ISO 9001 : 2008

Carffcatorogitraion no.  10000442QMo8
Daite of original cerfification  2005-01-28
Date of revision 2010-12-07
Dete of ceriification 2011-01-28
Walid unt? 2014-01-27

D
g.fx,;w‘.f)gf‘. {.f L
o -

o
Ganesh Reo
Presidant

4430 West Lake Cooli Roed, Suita 340, Buffalo Gravs, 11 60083 USA



Saskatchewan

~ Toonatan Yarviews
Ragicalhowan 130 - 1634 Vicsory
= =3

Ragis,
w7
4500

April 23,1938

Re: Fittings Registration

The Province of Saskatchewan will be participating with Quebec, Manitoba and the
Canadian $tandards Association (CSA} in a pllot project for the registration of
fittings. We will recognize registrations dons by CSA and accept such fitings for use
in Saskatchewan.

The letters CSA will be epplied a3 & prefix to the CRN to indicate which fintings have
been registered in this mennor, [ would appreciate if you could inform your clients of
this sdditional marking requirement.

Youma inform your clienta that fistings vegisteced by CSA are accepted for use

Executive Divector





