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With approval of the CGSB Committee on
Middle Distillate Fuels, this Standard is
hereby withdrawn. It has been determined
that the product covered by this Standard no
longer supports Canadian industry in
advancing the national economy, facilitating
trade and/or representing industrial practice.
Note: Fuel meeting standard CAN/CGSB-
3.517 may be used for applications that were
formerly covered by CAN/CGSB-3.18-2010.
Consult federal and provincial regulations
within CAN/CGSB-3.517. This list may not be
inclusive of applicable statutes.

The Standards Council of Canada requires
that accredited Standards Development
Organizations, such as the CGSB, regularly
review a consensus Standard to determine
whether to reapprove, revise or withdraw. The
review cycle is normally five years from the
publication date of the latest edition of the
Standard. CGSB retains the right to develop
new editions at a future date.

The information contained in the standard
was originally developed pursuant to a
voluntary standards development initiative of
CGSB. The information contained therein
may no longer represent the most current,
reliable, and/or available information on this
subject. CGSB hereby disclaims any and all
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Carburant diesel pour moteurs
diesels de locomotive a régime
moyen

En accord avec le Comité des combustibles de
distillat moyen de 'ONGC, cette norme est, par
le présent avis, retirée. Il a été constaté que le
produit qui fait I'objet de la présente norme
n'aide plus lindustrie canadienne a faire
progresser '’économie nationale, ne facilite plus
le commerce ou ne représente plus les
pratiques de [lindustrie. Remarque: Le
carburant conforme a la norme CAN/CGSB-
3.517 peut étre utilisé dans des équipements
auparavant visés par la norme CAN/CGSB-
3.18-2010. Veuillez consulter les réglements
provinciaux énumérés dans la norme
CAN/CGSB-3.517. La présente liste n’est peut-
étre pas inclusive quant aux réglements en
vigueur.

Le Conseil canadien des normes exige que les
organismes  accrédités d'élaboration de
normes, tel que [I'ONGC, effectuent
régulierement un examen des normes
consensuelles afin de déterminer s'il y a lieu
d’en renouveler I'approbation, de les réviser ou
de les retirer. Le cycle d’examen d’'une norme
est généralement de cing ans a partir de la
date de publication de la derniére édition de
celle-ci. LONGC se réserve le droit d’élaborer
de nouvelles éditions a une date ultérieure.

L’information contenue dans cette norme a été
élaborée initialement en vertu d’une initiative
volontaire d’élaboration de normes de 'TONGC.
Elle peut ne plus représenter linformation
disponible et/ou I'information la plus actuelle ou
la plus fiable a ce sujet. L'ONGC décline par la
présente toute responsabilité a I'égard de toute
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claims, representation or warranty of scientific
validity, or technical accuracy implied or
expressed respecting the information therein
contained. CGSB shall not take responsibility
nor be held liable for any errors, omissions,
inaccuracies or any other liabilities that may
arise from the provision or subsequent use of
such information. This standard is to be
referred to for archival purposes as the
content has been repealed as of the date on
this withdrawal notice.

Copies of withdrawn standards are available
from the CGSB Sales Centre by telephone at
1-800-665-2472, by fax at 819-956-5740, by
Internet at www.tpsgc-pwgsc.gc.ca/ongc-
cgsb/, by e-mail at ncr.CGSB-ONGC@tpsgc-
pwgsc.gc.ca or by mail at Sales Centre,
Canadian  General Standards  Board,
L'Esplanade Laurier, 140 O'Connor Street,
Tower East, 6™ floor Ottawa, ON K1A 0S5.

affirmation, déclaration ou garantie de validité
scientifique ou d’exactitude technique implicite
ou explicite relative a Il'information contenue
dans cette norme. L'ONGC n’assumera aucune
responsabilité et ne sera pas tenu responsable
quant a toute erreur, omission, inexactitude ou
autre conséquence pouvant découler de la
fourniture ou de [utilisation subséquente de
cette information. Cette norme doit étre
consultée a des fins archivistiques seulement
puisque son contenu a été révoqué a la date du
présent avis de retrait.

Des copies des normes retirées peuvent étre
obtenues auprés du Centre des ventes de
ONGC. Il suffit d’en faire la demande par
téléphone, au 1-800-665-2472, par Internet a :
www.tpsgc-pwgsc.gc.ca/ongc-cgsh/, par
courriel a ncr.CGSB-ONGC@tpsgc-
pwgsc.gc.ca, ou par courrier adressé au Centre
des ventes, Office des normes générales du
Canada, 140 rue O'Connor, L'Esplanade
Laurier, Tour Est, 6° étage, Ottawa, ON K1A
0S5.
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The CANADIAN GENERAL STANDARDS BOARD (CGSB),
under whose auspices this standard has been developed, is a
government agency within Public Services and Procurement Canada.
CGSB is engaged in the production of voluntary standards in a wide
range of subject areas through the media of standards committees and
the consensus process. The standards committees are composed of
representatives of relevant interests including producers, consumers
and other users, retailers, governments, educational institutions,
technical, professional and trade societies, and research and testing
organizations. Any given standard is developed on the consensus of
views expressed by such representatives.

CGSB has been accredited by the Standards Council of Canada as a
national standards-development organization. The standards that it
develops and offers as National Standards of Canada conform to the
criteria and procedures established for this purpose by the Standards
Council of Canada. In addition to standards it publishes as National
Standards of Canada, CGSB produces standards to meet particular
needs, in response to requests from a variety of sources in both the
public and private sectors. Both CGSB standards and CGSB national
standards are developed in conformance with the policies described
in the CGSB Policy and Procedures Manual for the Development and
Maintenance of Standards.

CGSB standards are subject to review and revision to ensure that
they keep abreast of technological progress. CGSB will initiate the
review of this standard within five years of the date of publication.
Suggestions for their improvement, which are always welcome, should
be brought to the notice of the standards committees concerned.
Changes to standards are issued either as separate amendment sheets
or in new editions of standards.

An up-to-date listing of CGSB standards, including details on
latest issues and amendments, and ordering instructions, is found in
the CGSB Catalogue at our Web site — www.tpsge-pwgsc.ge.ca/
ongc-cgsb/index-eng.html along with more information about CGSB
products and services.

Although the intended primary application of this standard is stated
in its Scope, it is important to note that it remains the responsibility
of the users of the standard to judge its suitabjlity fo i
particular purpose.

The testing and evaluation of a product agains
require the use of materials and/or equipment that
This document does not purport to add
associated with its use. Anyone u
responsibility to consult the appropriat
appropriate health and safety i
applicable regulatory require
assumes nor accepts any respo

Canadian standard may be f patent rights. CGSB shall
not be held responsible for iden or all such patent rights.
Users of this standard are expressly a d that determination of the

validity of any such patent rights is entirely their own responsibility.

Language

In this Standard, “shall” states a mandatory requirement, “should”
expresses a recommendation and “may” is used to express an option
or that which is permissible within the limits of this Standard. Notes
accompanying clauses do not include requirements or alternative
requirements; the purpose of a note accompanying a clause is
to separate from the text explanatory or informative material.
Annexes are designated normative (mandatory) or informative (non-
mandatory) to define their application.

Further information on CGSB and its services and standards may be
obtained from:

The Manager

Standards Division

Canadian General Standards Board
Gatineau, Canada

K1A 1G6

A National Standard of Canada is a standard developed by an SCC-
accredited Standards Development Organization (SDO), and
approved by the Standards Council of Canada (SCC), in accordance
with SCC’s: Requirements and Guidance-Accreditation for Standards
Development Organizations, and Requirements and Guidance-
Approval of National Standards of Canada Designation. More
information on National Standard requirements can be found at
WWW.scc.ca.

An SCC-approved standard reflects the consensus of a number of
experts whose collective interests provide, to the greatest practicable
extent, a balance of representation of affected stakeholders. National
Standards of Canada are intended to make a significant and timely
contribution to the Canadian interest.

SCC is a Crown corporation within the portfolio of Industry Canada.
With the goal of enhancing Canada’s economic competitiveness and
social well-being, SCC leads and facilitates the development and
use of national and international standards. SCC also coordinates
Canadian participation in standards development, and identifies
strategies to advance Canadian standardi orts. Accreditation
ers, including
development

organizations. A list of SCC p
publicly available at www.scc.ca.

Users should always obtain

of Canada from the standar t organization responsible

subject to periodic review.

How to order CGSB Publications:

by telephone — 819-956-0425 or
— 1-800-665-2472

by fax — 819-956-5740

— CGSB Sales Centre
Gatineau, Canada
K1A 1G6

by mail

in person ~ — Place du Portage
Phase 111, 6B1
11 Laurier Street
Gatineau, Quebec
by email — ncr.cgsb-ongc@tpsge-pwgse.ge.ca

on the Web — www.tpsgc-pwgsc.ge.ca/onge-cgsb/
index-eng.html




NATIONAL STANDARD OF CANADA CAN/CGSB-3.18-2010
Supersedes CAN/CGSB-3.18-2000

Reaffirmed
May 2016

Diesel fuel for locomotiv
medium-speed diesel

CETTE NORME NATIONALE DU CANAD
FRANCAISE ET

&
&

I IBLE EN VERSIONS

Published September 2010 by the
Canadian General Standards Board
Gatineau, Canada K1A 1G6

© HER MAJESTY THE QUEEN IN RIGHT OF CANADA,
as represented by the Minister of Public Works and Government Services,
the Minister responsible for the Canadian General Standards Board (2010).

No part of this publication may be reproduced in any form without the prior permission of the publisher.



CAN/CGSB-3.18-2010

CANADIAN GENERAL STANDARDS BOARD

Committee on Middle Distillate Fuels
(Voting membership at date of reaffirmation)

Chair (Voting)
Mitchell, K. Shell Canada Products (Producer)

General interest category

Hanganu, A. OTI Canada Group
Haymour, W. Maxxam Analytics Inc.
Hersant, G. Oleotek Inc.
Jaaskelainen, H. Consultant

MacLean, G.

Menard, L

Moser, P.

O’Grady, D.

Pana, M.

Pickard, A. L.

Tharby, R. D.

Wispinski, D.

Producer category

Baker, J.

Campbell, S. ‘ dian Canola Growers Association
Cosentino, J. n Chemical Corporation
Geoffroy, L. alero Energy Ltd.

Gropp, R. GE Water and Process Technologies
Hiscock, R. North Atlantic

McKnig Innospec Inc.

Morel, G. Canadian Fuels Association

Munroe, D. Suncor Energy Products Partnership
Paik, N. BIOX Corporation

Payne, J.P. Infineum Canada Ltd.

Pierceall, R. Archer Daniels Midland

Porter, S. Canadian Renewable Fuels Association
Rickard, A. Rothsay

Saeed, S. A Imperial Oil Ltd.

Taracha, J. The Lubrizol Corporation

Tetreault, D. Baker Hughes

Titus, J. Irving Oil Ltd.

©CGSB 2016 — All rights reserved



Regulator category
Archambault, R.

Parsons, R.
Rensing, M.J.

User category
Bryksaw, G.
Briggs, D.

Chabot D.
Cooper, S.
Cowan, B.
Kisko, R
MaclLeod, B.
Poitras, P.
Wilson, S.

Gouvernement du Québec, Ministére de I'Energie et des
Ressources naturelles

Government of Manitoba, Innovation, Energy and Mines

Government of British Columbia, Ministry of Energy, Mines and
Natural Gas

General Motors of Canada Company

Government of the Northwest Territories
Public Works and Services
Canadian Coast Guard
Government of Nunavut
Government of Ontario, Ministry nsporta
Finning Canada

Public Services and Procure ada

National Defence
Canadian Oil Hea o)

Secretary (non-voting)
Schuessler, M. Canadi ral dards Board

Acknowledgment is made for the translation of this National Standard of Canada by the Translation
Bureau of Public Services and Procurement Canada.

©CGSB 2016 — All rights reserved



CAN/CGSB-3.18-2010
Supersedes CAN/CGSB-3.18-2000
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Preface to the National Standard of Canada

This National Standard of Canada has been reaffirmed by the CGSB Committee on Middle Distillates
Fuels. Editorial changes have been made by the correction of the following paragr: :

Footnote 1 Fuel suitable for diesel-powered equipment is covered by CAN/

3.1 The 2.5% Low-End Design Temperature for most weather

Footnote 2 Available at http://www.canadianfuels.ca/Fuel
Transportation-Fuels/.

7.3.1 The publication referred to in
Standards Board, Sales Centre,
1-800-665-2472. Fax 819-956-
eng.html.

nada K1A 1G6. Telephone 819-956-0425 or
www.tpsgc-pwgsc.gc.ca/ongc-cgsb/index-

7.3.2 The regulations r
Publications, Otta lephone 1-800-635-7943 or 613-941-5995. Fax 1-800-
565-7757. Welb)sit ns.gc.ca. They are also available on-line at the CEPA
Registry i t Canada Web site ec.gc.ca or at the Department of Justice

7.3.3 rred to in par. 2.1.3 may be obtained from ASTM International, 100

t Conshohocken, PA 19428-2959, U.S.A., telephone 610-832-9585,

7.3.4 er data referred to in par. 2.1.4 is available at the Canada Fuels Association Web
site at http://www.canadianfuels.ca/Fuels-and-Transportation/Conventional-

Transportation-Fuels/.

Appendix A ASTM D7039 Standard Test Method for Sulfur in Gasoline, Diesel Fuel, Jet Fuel, Kerosine,
Biodiesel, Biodiesel Blends, and Gasoline-Ethanol Blends by Monochromatic Wavelength
Dispersive X-ray Fluorescence Spectrometry.

Appendix C, Footnote C1 ASTM D6468 Standard Test Method for High Temperature Stability of
Middle Distillate Fuels.

©CGSB 2016 — All rights reserved



1.1

1.2

1.3

2.2

CAN/CGSB-3.18-2010

Supersedes CAN/CGSB-3.18-2000

CANADIAN GENERAL STANDARDS BOARD

DIESEL FUEL FOR LOCOMOTIVE-TYPE
MEDIUM-SPEED DIESEL ENGINES

SCOPE

This standard applies to one type of diesel fuel that is suitable for use in locomotive-type medium-speed diesel
engines.

This type of fuel may be suitable for use' in other medium-speed diesel applicatio

The testing and evaluation of a product against this standard may require th
that could be hazardous. This document does not purport to address all the sa
Anyone using this standard has the responsibility to consult the appropri
health and safety practices in conjunction with any applicable regulatory

nd/or equipment
associated with its use.
ies and'to establish appropriate
ts prior to its use.

REFERENCED PUBLICATIONS
The following publications are referenced in this standard:

Canadian General Standards Board (CGSB)

CAN/CGSB-3.0 — Methods of Testing Petrq iated Products:

No. 16.0 — Sulphur in Diesel Fuel and
Spectrometry (EDXRF)

e Distillates by Energy Dispersive X-Ray Fluorescence

ASTM International
Annual Book of ASTM Standards (Appendix A).
Weather Data Analysis Pack.

See Appendix B for regulations that apply to diesel fuels.

' Fuel suitable for on-road diesel-powered equipment is covered by CAN/CGSB-3.517, Automotive (On-Road) Diesel Fuel,
and CAN/CGSB-3.520, Automotive Low-Sulphur Diesel Fuel Containing Low Levels of Biodiesel Esters (B1-B5), and for
off-road applications, by CAN/CGSB-3.6, Oft-road Diesel Fuel.



23

3.1

32

33

34

4.1

42

43

4.4

5.1

5.1.1

5.1.2

A dated reference in this standard is to the issue specified. An undated reference in this standard is to the latest
issue, unless otherwise specified by the authority applying this standard. The sources are given in the Notes
section.

DEFINITIONS

The following definitions apply in this standard:

2.5 Percentile Low-End Design Temperature — The 2.5 percentile design value is the temperature for which
2.5% of the hourly outside air temperatures for an indicated half month are observed to occur at or below this
value. (The 2.5% Low-End Design Temperature for most weather stations in Canada by half month period may
be derived from the Weather Data Analysis Pack.?)

Diesel Fuel — A middle distillate fuel composed of hydrocarbons and naturally occurring, petroleum-derived,
non-hydrocarbons that boils in the range of 150 and 400°C and that is intended for use as a fuel in compression-
ignition engines.

Medium-Speed Diesel Engine — An internal combustion engine of the compressi
full power at speeds between approximately 400 and 1200 r/min.

ion type that generates

Representative Fuel — A sample of fuel with inspection properties that are typi e fuel as supplied.
GENERAL REQUIREMENTS

The fuels specified shall be hydrocarbons that may contain additi
performance, for example, diesel ignition quality, low-tem ow
(Appendix C?).

ed to improve their properties or
ies and static charge dissipation

The fuel shall be a stable homogeneous liquid fre
damage equipment.

m fo ter likely to clog filters or nozzles or to

The fuel shall not contain used lubricating oil$
See Appendix B for regulations that a

DETAILED REQUIREME

For an explanation @he tests and the test methods used in this standard, see Appendix C.

rope of the fuel shall be designed (par. 7.1.1 a) to give satisfactory performance at
d by the 2.5% low-end design temperature data for the period and location of intended
% low-end design temperature is colder than -48°C, a fuel meeting a -48°C operability
e Appendix C, section C8 for further information.

be reported:
a. The 2.5% low-end temperature to which the fuel is designed.

b. The test method used to determine the operability temperature:
i.  Cloud point (ASTM D2500 or D5773%); or
ii. Low-temperature flow test (LTFT) for diesel fuels (CAN/CGSB-3.0 No. 140.1);

c. The test method result.

2 The Weather Data Analysis Pack was developed by Petro-Canada for the Canadian Petroleum Industry.
3 Appendix C is not a mandatory part of this standard.
* In the event of a dispute, ASTM D2500 shall be the referee method.

CAN/CGSB-3.18-2010



52

53

5.3.1

54

54.1

542

543

5.5

5.5.1

552

The diesel fuel shall comply with the specified limiting values. The specified limiting values shall not be changed.
This precludes any allowances for the test method precision and adding or subtracting digits.

For purposes of determining conformance with the specified limiting values, an observed value or a calculated
value shall be rounded off “to the nearest unit” in the last right-hand digit used in expressing the specified limiting
value, in accordance with the rounding-off method of ASTM E29. There is one exception (par. 5.16).

Where test values differ between two parties, a resolution shall be in accordance with ASTM D3244 in order to
determine conformance with the specified limiting values, with the criticality of the limits set at p = 0.5.

Test methods other than those referenced in this standard may be used only if they have been validated in accordance
with ASTM D3764 or D4855.

Validated test methods shall correlate with methods referenced in the standard. Differences in precision, sensitivity

and bias between methods referenced in the standard and the validated methods shall be noted when using results
from validated methods. For more information on this subject, see Appendix C, par. C2.1.

Ignition Quality

Unless otherwise specified (par. 7.1.1 b), the minimum ce
in accordance with ASTM D613, D6890 or D7170. In th
test method.

techniques that approximate cetane number by¥ 3, may be used with diesel fuel for control purposes.
The user shall refer to the appropriate test ese cal@ulation techniques shall not be used for determining
the ignition quality of fuel containing ce t additives. For more information on this subject see
Appendix C, par. C2.1.

\ 4

CAN/CGSB-3.18-2010 3



Specified Limiting Values

Test Method
Min. Max. ASTM CGSB
5.6 Flash point, °C 40.0 — D93 or —
(par. 7.1.2) D3828
(par. 5.16)
5.7 Kinematic viscosity’ at 40°C, 1.70¢ 5.00 D445 —
mm?/s (cSt)
5.8 Distillation, — 360 D86 —
90% recovered, °C (par. 5.17)
5.9 Water and sediment, — 0.05 D1796 —
% by volume (modified) or
D2709
(par. 5.18)
5.10 Acid number, — 0.10 D974 —
mg KOH/g
5.11 Sulphur,” mg/kg — 500 CAN/
(par. 7.1.2) CGSB-3.0
No.16.0
(par. 5.19)
5.12 Copper strip corrosion, —] 130 —
3hat50°C
5.13 Carbon residue 0.4 D524 or —
on 10% bottoms, D4530
% by mass ‘ (par. 5.20)

5.14 Ash, % by mass — 0.010 D482 —
5.15 Electrica ivi 25 — D2624 —
atgoint, ti
te
deliver

5 The SI unit for kinematic viscosity is the square metre per second. The preferred multiple for fluids in this viscosity range is
the square millimetre per second, which is equivalent to a centistokes (i.e. 1 mm?/s = 1 ¢St).

6 If the fuel is designed for an operability temperature colder than -20°C, then the minimum viscosity shall be 1.30 cSt.

7 The sulphur limit is established by government regulations or as specified by contractual agreement. Sulphur limits are in
accordance with the Sulphur in Diesel Fuel Regulations, SOR/2002-254.

4 CAN/CGSB-3.18-2010



5.16

5.17

5.18

5.19

5.20

6.1

6.1.1

7.2

7.2.1

7.2.2

Flash Point — The test values shall be reported to the nearest 0.5°C in accordance with ASTM D93 or D3828,
Method B. In the event of a dispute, ASTM D93 shall be the referee test method.

Distillation — In case of a dispute, the automatic test method shall be selected as the referee test method.

Water and Sediment — Testing shall be conducted in accordance with ASTM D1796 (modified) or D2709. The
test in ASTM D1796 shall be modified by substituting the centrifuge tube specified in ASTM D2273 for that in
ASTM D1796. In the event of a dispute, ASTM D1796 (modified) shall be the referee test method.

Sulphur — Testing shall be conducted in accordance with ASTM D2622, D5453, D7039 or CAN/CGSB-3.0
No. 16.0. In the event of a dispute, ASTM D5453 shall be the referee test method.

Carbon Residue — Testing should be conducted prior to the addition of any cetane improver additive to the fuel.
In the event of a dispute, ASTM D4530 shall be the referee test method.

INSPECTION

Sampling

Sample equipment and procedures shall be designed and used to obtain repr
Sample lines, hose volumes, etc. should be flushed prior to taking a sample!
with ASTM D4057, D4177 or D5854.

Sample volume should be consistent with the requirement of t
jurisdiction or both. Unless otherwise specified (par. 7.1.2), or the a
least 3 L shall be collected.

s not specified, a sample of at

NOTES

Options

The following options shall be specified in th Batio this standard:

a. Low-temperature design requirements location of intended use (par. 5.1.1)
b. Cetane number (par. 5.5.
The following optio$ma spec if the requirements are more stringent than stipulated in this standard:

a. Flash point

Ignition Quality — Canadian railways have successfully used a minimum of 32.0 cetane number (par. 5.5.1). If
specifying a minimum value for a cetane number lower than 37.0, the user is cautioned to consult with the engine
manufacturer regarding the significance and acceptability of the cetane number for any particular design and
model under specific operating conditions. Locomotive engines manufactured to meet environmental emissions
regulations such as U.S. EPA (Environmental Protection Agency) Tier 2 can require a 40.0 minimum cetane
number (par. 5.5.1).

Conductivity Depletion — Due to the normal depletion of fuel conductivity during commingling, storage and
distribution, or at low temperatures, the fuel should be sufficiently treated with conductivity-improver additive to
ensure that the electrical conductivity requirement in par. 5.15 is met. The temperature at the point of use and the
method of distribution could require a substantially higher conductivity level than 25 pS/m at the point of additive
treatment. For more information on this subject, see ASTM D4865 and D2624.

CAN/CGSB-3.18-2010 5



7.2.3

724

7.2.5

7.3

7.3.1

7.3.2

333

7.3.4

Heating Oil Application — At times diesel fuel can be used in a heating oil application. In these cases, refer to
CAN/CGSB-3.2 for detailed requirements.

Refinery Processing — Contamination from manufacturing processes or treatments can be carried over in trace
quantities into the diesel fuel and cause unexpected problems. Moreover, these contaminants might not be detected
by the requirements listed in this standard. It is recommended that adequate quality assurance procedures be put in
place to ensure that manufacturing processes capable of such contamination are identified and controlled. Sodium,
calcium, chlorides, sulphates, clay or sand, and amine process additives are examples of possible contaminants.

Visual Haze — The solubility of water in fuel is a function of temperature. When fuel is exposed to low ambient
temperatures, water can separate causing a haze or cloudy appearance. It has been a common industry practice
to perform the visual haze test at 4°C for fuel destined for use in winter and at 15°C for fuel destined for use in
summer. Experience has indicated that fuel passing these requirements has been acceptable in the appropriate
season. For further information on the visual haze test, refer to CAN/CGSB-3.0 No. 28.8 or ASTM D4176,
Procedure 2.

Sources of Referenced Publications

The publications referred to in par. 2.1.1 may be obtained from the Canadian eral ards Board, Sales
Centre, Gatineau, Canada K1A 1G6. Telephone 819-956-0425 or 1-800-66 ax 81 6-5740. E-mail
ncr.cgsb-ongc @ pwgsc-tpsge.ge.ca. Web site www.ongc-cgsb.gc.ca.

ublications, Ottawa, Canada.
Web site publications.gc.ca/
on the Environment Canada Web

The regulations referred to in par. 2.1.2 may be obtained from Government
Telephone 1-800-635-7943 or 613-941-5995. Fax 1-800-565-7757
helpAndInfo/cntcts-e.htm. They are also available on-line at the

The publications referred to in par. 2.1.3 and C16.2 om ASTM International, 100 Barr Harbor
Drive, West Conshohocken, PA 19428-29599U.S. itewwaW astm.org, or from IHS Canada, 1 Antares
Drive, Suite 200, Ottawa, Ontario K2E 8C4, tek
site canada.ihs.com.

The weather data referred to in par.
weatherdataanalysispack.

ilable at Petro-Canada Web site, petro-canada.ca/

\ 4
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D86

D93

D130

D445

D482

D524

D613

D974

D976

D1796

D2273

D2500

D2622

D2624

D2709

D3244

D3764

D3828

D4057

D4176

D4177

D4530

D4737

D4855

D4865

APPENDIX A

(This appendix forms a mandatory part of the standard.)

REFERENCED ASTM PUBLICATIONS (par. 2.1.3)
Annual Book of ASTM Standards
Standard Test Method for Distillation of Petroleum Products at Atmospheric Pressure
Standard Test Methods for Flash-Point by Pensky-Martens Closed Cup Tester
Standard Test Method for Corrosiveness to Copper from Petroleum Products by Copper Strip Test

Standard Test Method for Kinematic Viscosity of Transparent and Opaque Liquids (and Calculation of Dynamic
Viscosity)

Standard Test Method for Ash from Petroleum Products

Standard Test Method for Ramsbottom Carbon Residue of Petroleum Products
Standard Test Method for Cetane Number of Diesel Fuel Oil

Standard Test Method for Acid and Base Number by Color-Indicator Titr

Standard Test Methods for Calculated Cetane Index of Distill els

Standard Test Method for Water and Sediment in Fuel Oils ifuge Method (Laboratory Procedure)

Standard Test Method for Trace Sediment in dubric Oils

Standard Test Method for Cloud Point of Petrolé S

Standard Test Method for Sulfur in Peffo
Spectrometry

ducts by Wavelength Dispersive X-ray Fluorescence

Standard Test Methods for Ele ivity of Aviation and Distillate Fuels
iment in Middle Distillate Fuels by Centrifuge
Standard Practic ata to Determine Conformance with Specifications

f the Performance of Process Stream Analyzer Systems

Flash Point by Small Scale Closed Cup Tester

Standard Test
Procedures)

thod for Free Water and Particulate Contamination in Distillate Fuels (Visual Inspection

Standard Practice for Automatic Sampling of Petroleum and Petroleum Products
Standard Test Method for Determination of Carbon Residue (Micro Method)
Standard Test Method for Calculated Cetane Index by Four Variable Equation
Standard Practice for Comparing Test Methods

Standard Guide for Generation and Dissipation of Static Electricity in Petroleum Fuel Systems
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D5453

D5773

D5854

D6890

D7039

D7170

E29

A2

Standard Test Method for Determination of Total Sulfur in Light Hydrocarbons, Spark Ignition Engine Fuel,
Diesel Engine Fuel, and Engine Oil by Ultraviolet Fluorescence

Standard Test Method for Cloud Point of Petroleum Products (Constant Cooling Rate Method)
Standard Practice for Mixing and Handling of Liquid Samples of Petroleum and Petroleum Products

Standard Test Method for Determination of Ignition Delay and Derived Cetane Number (DCN) of Diesel Fuel Oils
by Combustion in a Constant Volume Chamber

Standard Test Method for Sulfur in Gasoline and Diesel Fuel by Monochromatic Wavelength Dispersive X-ray
Fluorescence Spectrometry

Standard Test Method for Determination of Derived Cetane Number (DCN) of Diesel Fuel Oils — Fixed Range
Injection Period, Constant Volume Combustion Chamber Method

Standard Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications.

&‘b
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B2.

B2.1

B2.1.1

B2.2

B2.2.1

APPENDIX B

(This appendix does not form a mandatory part of the standard.)

FEDERAL, PROVINCIAL AND OTHER REGULATIONS
APPLICABLE TO DIESEL FUELS (par. 2.2y 2

FEDERAL REGULATIONS

The following federal regulations have been enacted under the Canadian Environmental Protection Act:®?

Fuels Information Regulations, No. 1 — These regulations require producers and importers to submit information
on sulphur and additive contents (other than lead).

Contaminated Fuel Regulations — These regulations prohibit the importation of fuels that have been contaminated
with hazardous wastes.

Sulphur in Diesel Fuel Regulations — These regulations, SOR/2002-254 as a SOR/2005-305 and
SOR/2006-163, define the maximum concentration of sulphur and timing for di fuel foR@n-road and off-road
diesel engines.

PROVINCIAL REGULATIONS

Ontario

Safety related requirements are controlled under the Techni rds afety Act, 2000, S.0O. 2000, c. 16,
approved by Order in Council, March 5, 2001. Under thisAct, t id Fuels Handling Code, June 1%, 2007,
was published by the Technical Standards and Safety ty;

Quebec

General Requirements — The general reg are trolled under the latest version of the Petroleum
Products Act, R.S.Q., chapter P-30.01, and! w Products Regulations, c. P-30.01, r.1 [O.C. 226-2007,
2007 G.O. 2, 1244B].** In this regulati Jue ty requirements for aviation gasolines, aviation turbine
fuels, automotive gasolines, li i ethanol, diesel fuels, diesel fuels containing biodiesel fuel,

stove oil, furnace oil and, heav uel used for locomotives is exempt from these regulations.
Amendments and new e pril 1, 2007, apply only 90 days after the last day of the month
that the French text’the new editions was published. The Direction générale du développement

BIThe regulations listed are subject to revision by the relevant authority. The user should consult the relevant authority to
confirm the current regulations. The information provided about the regulations is for information only. In case of conflict,
the text of the regulations takes precedence.

B2The requirements in provinces other than those listed above will be added as information becomes available in future
revisions and amendments to this standard.

B3The Act and Regulations may be obtained from Government of Canada Publications, Ottawa, Canada. Telephone
1-800-635-7943 or 613-941-5995. Fax 1-800-565-7757 or 613-954-5779. Web site publications.gc.ca/ helpAndInfo/cntcts-e.
htm. They are also available on-line at the CEPA Registry on the Environment Canada Web site ec.gc.ca/ceparegistry or at
the Department of Justice Canada Web site laws-lois.justice.gc.ca.

B4Available from Les Publications du Québec. Telephone 1-800-463-2100 or 418-643-5150. Fax 1-800-561-3479 or
418-643-6177. Also available on-line at www2.publicationsduquebec.gouv.qc.ca/home.php.
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B3.

B3.1

B3.2

B2

OTHER REGULATIONS

The Communauté métropolitaine de Montréal (CMM) regulation 2001-10%5 requires that diesel fuel with less than
500 mg/kg sulphur be used on Montreal Island. Diesel fuel supplied to a railway company for locomotive use is
exempt from this requirement.

Environmental Protection Agency regulation, Emissions Standards for Locomotives and Locomotive Engine (U.S.
Code of Federal Regulations — 40 CFR, Parts 85, 89 and 92, April 16, 19985¢) contains three levels of locomotive-
specific emissions limits corresponding to the date of a locomotive’s original manufacture or remanufacture (i.e.
Tier 0, Tier 1 and Tier 2).

&‘b

B Available on-line from the Communauté métropolitaine de Montréal at

www.cmm.qc.ca/fileadmin/user_upload/reglements/09_4.pdf.
B Available from the Superintendent of Documents, U.S. Government Printing Office, Mail Stop: IDCC, 732 N. Capitol St., NW,
Washington, DC 20401, U.S.A. Telephone 866-512-1800. Fax 202-512-2104. Web site bookstore.gpo.gov/help/index.jsp.
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APPENDIX C

(This appendix does not form a mandatory part of the standard.)

SIGNIFICANCE OF REQUIREMENTS FOR DIESEL FUELS
INTRODUCTION

The properties of commercial diesel fuels depend on the refining practices employed and the nature of the crude
oils from which they are produced. For example, diesel fuel produced within the boiling range of 150 and 400°C
can have many possible combinations of various properties such as volatility, ignition quality, viscosity and
other characteristics.

CAN/CGSB-3.18 is intended as a statement of permissible limits of significant properties used for specifying
fuel that is suitable for use in locomotive-type medium-speed diesel engines (par. 1.2). These engines generally
generate full power at speeds between 400 and 1200 r/min, as used in railroad locomotive engines.

The significance of some of the fuel properties used in this standard is outlined bel

IGNITION QUALITY: CETANE NUMBER AND CALCULATED CET.

ion characteristics. The
load variations, and starting
ximating the cetane number

Cetane number is a measure of the ignition quality of the fuel and in
cetane number requirements depend on engine design and size, nature
and atmospheric conditions. The calculated cetane index is a useful
of fuels that do not contain a cetane-improver additive.

DISTILLATION

The fuel volatility requirements also depend on the
and starting and atmospheric conditions. Fo in
the more volatile fuels can provide better pe
better fuel economy is generally obtained

Service olving rapidly fluctuating loads and speeds,
icularly with respect to smoke and odour. However,
es of fuel because of their higher energy content.

VISCOSITY

For some engines, it is advant a minimum viscosity because of power loss due to injection pump
and injector leakage. Maximu other hand, is limited by considerations involved in engine design
and size, fuel tempe‘ure teristics of the injection system.

Carbon 1 mea of the carbon-depositing tendencies of a diesel fuel after evaporation and
pyrolysis ed conditions. While not directly correlating with engine deposits, this property is
copsidered

The effect of sulphur content on engine wear and on deposits varies considerably in importance and depends
largely on operating conditions. Diesel fuels meeting the sulphur contents specified in this standard are generally
not suitable for use in engines equipped with advanced exhaust after treatment emission control technologies that
are poisoned by higher sulphur fuels.
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C7.

C7.1

C8.

C8.1

C8.2

C8.3

C9.

Co.1

C10.

C10.1

C11.

Cl1.1

C12.

Cl12.1

C13.

Cl13.1

C2

FLASH POINT

The flash point is not related to engine performance. It is, however, of importance in connection with legal
requirements (such as the Transportation of Dangerous Goods [TDG] Regulations) and safety precautions involved
in fuel handling and storage. It is normally specified to meet insurance and fire regulations.

LOW-TEMPERATURE OPERABILITY

Low-temperature operability of diesel fuels may be defined by the cloud point, low-temperature flow tests or some
combination thereof.

Cloud point defines the temperature at which the smallest observable cluster of hydrocarbon crystals first appears in a
fuel upon cooling under prescribed test conditions. It is the most common measure of low-temperature operability.

The low-temperature flow test was developed in order to predict low-temperature operability of fuels to which a
wax modifier has been added to improve said quality. A cloud point test on such additized fuels will not accurately
measure the low-temperature improvements due to the wax-modifier additives. However the low-temperature
flow test will predict the low-temperature operability fuels that do not contain wax- additives.

ASH

Ash-forming materials can be present in diesel fuels in two forms: (1)
soaps. Abrasive solids contribute to injector, fuel pump, piston and ring
metallic soaps have little effect on wear but can contribute to engi

d (2) soluble metallic
o to engine deposits. Soluble
ACIDITY

There is directional evidence that acidic fuels

a. can have poorer stability;

b. can cause increased corrosion of mild stg
c. could cause deposit formation in some jection equipment.

COPPER STRIP CORRO

This test serves as a_me
reactive sulphur ¢

ible corrosion of copper, brass or bronze parts in the fuel system, due to

The abili issi ectric charge that has been generated during pumping and filtering operations is
controlled ByAi ity. If a fuel’s conductivity is sufficiently high, the static electric charge dissipates fast
ulation and dangerously high electrical potentials are avoided.

Diesel fuels should be stored under cool, clean and dry conditions. Free water should regularly be drained from
storage tanks and filter housings. Diesel fuels that are to be kept in storage can require the addition of a biocide to
minimize potential microbial contamination and related degradation in fuel quality (should free water be present).
Organic sediment can appear in diesel fuels in long-term storage. Primary filtration of these fuels is recommended
prior to use. Where long-term storage of diesel fuels is contemplated, use of stability additives (e.g. anti-oxidants,
metal deactivators, dispersants) could be considered. The fuel supplier should be consulted. Fuel storage containers
and tanks should be opaque. Some translucent (plastic) tanks exposed to light have proven to be unsatisfactory for
the storage of diesel fuels.
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C14.

Cl4.1

C1s.

Cl15.1

C1e.

Cl6.1

Cl16.2

USED LUBRICATING OILS OR FLUIDS

Used lubricating oils or fluids are not suitable components for use in diesel fuels. The addition of used lubricating
oils or fluids to diesel fuels will

a. increase exhaust emissions;

b. increase wear of engine components such as injectors;
c. increase deposits in the engine; and

d. cause premature fuel filter plugging.

FUEL COLOUR

While this standard does not have a colour requirement, colour can be a useful indicator of fuel quality or
contamination. Normally fuel colour ranges from water white (colourless) to an amber or light brownish colour
depending on crude oil type or refinery processes. Fuel in long-term storage can dar e to oxidation of trace
components, but this will not affect its performance. However, if the darkening is i
of sediment, the fuel could be rendered not acceptable for use. Fuels having u
investigated to determine fitness for use.

THERMAL STABILITY

ines.

Heat transfer is a design function of diesel fuels in many modern nly a portion of the fuel that

is circulated and pressurized by the fuel injection system i ly ed. The remainder of the fuel is
recycled back to the fuel tank. The bulk fuel temperaturef€an b above ambient levels. Inadequate high-
temperature stability of a diesel fuel can result in the fi i0 le degradation products that can then

cause filter plugging.

ASTM D6468C€ can be used to measure diesel he stability. A higher percentage reflectance rating in this
test indicates better thermal stability and a r de o cause filter plugging.

¢ ASTM D6468 — Standard Test Method for High Temperature Stability of Distillate Fuels.
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