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Explanation

The Code of Federal Regulations is a codification of the general and permanent
rules published in the Federal Register by the Executive departments and agen-
cies of the Federal Government. The Code is divided into 50 titles which represent
broad areas subject to Federal regulation. Each title is divided into chapters
which usually bear the name of the issuing agency. Each chapter is further sub-
divided into parts covering specific regulatory areas.

Each volume of the Code is revised at least once each calendar year and issued
on a quarterly basis approximately as follows:

Title 1 through Title 16.....ccciiiiiiiiiiiiiiii e enes as of January 1
Title 17 through Title 27 as of April 1
Title 28 through Title 41 ..o as of July 1
Title 42 through Title 50....ccciuiiiiiiiiiiiiii e aens as of October 1

The appropriate revision date is printed on the cover of each volume.
LEGAL STATUS

The contents of the Federal Register are required to be judicially noticed (44
U.S.C. 1507). The Code of Federal Regulations is prima facie evidence of the text
of the original documents (44 U.S.C. 1510).

HOW TO USE THE CODE OF FEDERAL REGULATIONS

The Code of Federal Regulations is kept up to date by the individual issues
of the Federal Register. These two publications must be used together to deter-
mine the latest version of any given rule.

To determine whether a Code volume has been amended since its revision date
(in this case, July 1, 2007), consult the ‘“‘List of CFR Sections Affected (LSA),”
which is issued monthly, and the ‘“‘Cumulative List of Parts Affected,”” which
appears in the Reader Aids section of the daily Federal Register. These two lists
will identify the Federal Register page number of the latest amendment of any
given rule.

EFFECTIVE AND EXPIRATION DATES

Each volume of the Code contains amendments published in the Federal Reg-
ister since the last revision of that volume of the Code. Source citations for
the regulations are referred to by volume number and page number of the Federal
Register and date of publication. Publication dates and effective dates are usu-
ally not the same and care must be exercised by the user in determining the
actual effective date. In instances where the effective date is beyond the cut-
off date for the Code a note has been inserted to reflect the future effective
date. In those instances where a regulation published in the Federal Register
states a date certain for expiration, an appropriate note will be inserted following
the text.

OMB CONTROL NUMBERS
The Paperwork Reduction Act of 1980 (Pub. L. 96-511) requires Federal agencies
to display an OMB control number with their information collection request.
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Many agencies have begun publishing numerous OMB control numbers as amend-
ments to existing regulations in the CFR. These OMB numbers are placed as
close as possible to the applicable recordkeeping or reporting requirements.

OBSOLETE PROVISIONS

Provisions that become obsolete before the revision date stated on the cover
of each volume are not carried. Code users may find the text of provisions in
effect on a given date in the past by using the appropriate numerical list of
sections affected. For the period before January 1, 2001, consult either the List
of CFR Sections Affected, 1949-1963, 1964-1972, 1973-1985, or 1986-2000, published
in 11 separate volumes. For the period beginning January 1, 2001, a ‘‘List of CFR
Sections Affected” is published at the end of each CFR volume.

INCORPORATION BY REFERENCE

What is incorporation by reference? Incorporation by reference was established
by statute and allows Federal agencies to meet the requirement to publish regu-
lations in the Federal Register by referring to materials already published else-
where. For an incorporation to be valid, the Director of the Federal Register
must approve it. The legal effect of incorporation by reference is that the mate-
rial is treated as if it were published in full in the Federal Register (b U.S.C.
562(a)). This material, like any other properly issued regulation, has the force
of law.

What is a proper incorporation by reference? The Director of the Federal Register
will approve an incorporation by reference only when the requirements of 1 CFR
part 51 are met. Some of the elements on which approval is based are:

(a) The incorporation will substantially reduce the volume of material pub-
lished in the Federal Register.

(b) The matter incorporated is in fact available to the extent necessary to
afford fairness and uniformity in the administrative process.

(¢c) The incorporating document is drafted and submitted for publication in
accordance with 1 CFR part 51.

Properly approved incorporations by reference in this volume are listed in the
Finding Aids at the end of this volume.

What if the material incorporated by reference cannot be found? If you have any
problem locating or obtaining a copy of material listed in the Finding Aids of
this volume as an approved incorporation by reference, please contact the agency
that issued the regulation containing that incorporation. If, after contacting the
agency, you find the material is not available, please notify the Director of the
Federal Register, National Archives and Records Administration, Washington DC
20408, or call 202-741-6010.

CFR INDEXES AND TABULAR GUIDES

A subject index to the Code of Federal Regulations is contained in a separate
volume, revised annually as of January 1, entitled CFR INDEX AND FINDING AIDS.
This volume contains the Parallel Table of Statutory Authorities and Agency
Rules (Table I). A list of CFR titles, chapters, and parts and an alphabetical
list of agencies publishing in the CFR are also included in this volume.

An index to the text of ‘““Title 3—The President’ is carried within that volume.

The Federal Register Index is issued monthly in cumulative form. This index
is based on a consolidation of the ‘“‘Contents’ entries in the daily Federal Reg-
ister.

A List of CFR Sections Affected (ILLSA) is published monthly, keyed to the
revision dates of the 50 CFR titles.
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REPUBLICATION OF MATERIAL

There are no restrictions on the republication of textual material appearing
in the Code of Federal Regulations.

INQUIRIES

For a legal interpretation or explanation of any regulation in this volume,
contact the issuing agency. The issuing agency’s name appears at the top of
odd-numbered pages.

For inquiries concerning CFR reference assistance, call 202-741-6000 or write
to the Director, Office of the Federal Register, National Archives and Records
Administration, Washington, DC 20408 or e-mail fedreg.info@nara.gov.

SALES

The Government Printing Office (GPO) processes all sales and distribution of
the CFR. For payment by credit card, call toll-free, 866-512-1800 or DC area, 202-
512-1800, M-F, 8 a.m. to 4 p.m. e.s.t. or fax your order to 202-512-2250, 24 hours
a day. For payment by check, write to the Superintendent of Documents, Attn:
New Orders, P.O. Box 371954, Pittsburgh, PA 15250-7954. For GPO Customer Service
call 202-512-1803.

ELECTRONIC SERVICES

The full text of the Code of Federal Regulations, the LSA (List of CFR Sections
Affected), The United States Government Manual, the Federal Register, Public
Laws, Public Papers, Weekly Compilation of Presidential Documents and the Pri-
vacy Act Compilation are available in electronic format at www.gpoaccess.gov/
nara (‘“‘GPO Access”). For more information, contact Electronic Information Dis-
semination Services, U.S. Government Printing Office. Phone 202-512-1530, or 888-
293-6498 (toll-free). E-mail, gpoaccess@gpo.gov.

The Office of the Federal Register also offers a free service on the National
Archives and Records Administration’s (NARA) World Wide Web site for public
law numbers, Federal Register finding aids, and related information. Connect
to NARA’s web site at www.archives.gov/federal-register. The NARA site also con-
tains links to GPO Access.

RAYMOND A. MOSLEY,
Director,
Office of the Federal Register.
July 1, 2007.
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THIS TITLE

Title 30—MINERAL RESOURCES is composed of three volumes. The parts in these
volumes are arranged in the following order: Parts 1 to 199, parts 200 to 699,
and part 700 to end. The contents of these volumes represent all current regula-
tions codified under this title of the CFR as of July 1, 2007.

For this volume, Moja N. Mwaniki was Chief Editor. The Code of Federal Regu-
lations publication program is under the direction of Frances D. McDonald, as-
sisted by Ann Worley.
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SUBCHAPTER A—OFFICIAL EMBLEM AND OMB CONTROL
NUMBERS FOR RECORDKEEPING AND REPORTING

PART 1—MINE SAFETY AND HEALTH
ADMINISTRATION; ESTABLISH-
MENT AND USE OF OFFICIAL EM-
BLEM

Sec.

1.1 Official emblem.

1.2 Description.

1.3 Use of letters and acronym MSHA.

AUTHORITY: Sec. 508, Federal Coal Mine
Health and Safety Act of 1969; sec. 301 of
Title 5, United States Code; secs. 301(a) and
302(a), Federal Mine Safety and Health
Amendments Act of 1977, Pub. L. 95-164, 30
U.S.C. 961 and 951 and 29 U.S.C. 577a, 91 Stat.
1317 and 91 Stat. 1319; sec. 508, Federal Mine
Safety and Health Act of 1977, Pub. L. 91-173
as amended by Pub. L. 95-164, 30 U.S.C. 957, 83
Stat. 803.

SOURCE: 39 FR 23997, June 28, 1974, unless
otherwise noted.

§1.1 Official emblem.

The following emblem is established
and shall be used as the official em-
blem of the Mine Safety and Health
Administration, except where use of
the Departmental Seal is required:

United States Department of Labor

MSHA

Mine Safety and Health Administration

[39 FR 23997, June 28, 1974, as amended at 43
FR 12312, Mar. 24, 1978]

§1.2 Description.

The emblem of the Mine Safety and
Health Administration is of contem-
porary design with the letters and ac-
ronym of the Administration delin-
eated as MSHA appearing in large let-
ters in the middle of the emblem.
Above the letters and acronym appear
the words ‘“‘United States Department
of Labor” and below the letters and ac-
ronym appear the words ‘‘Mine Safety
and Health Administration.”

[39 FR 23997, June 28, 1974, as amended at 43
FR 12312, Mar. 24, 1978]

§1.3 Use of
MSHA.

The letters and acronym MSHA may
be used and substituted for the words
“Mine Safety and Health Administra-
tion” in correspondence, rules, regula-
tions, and in certificates of approval,
approval plates, labels, and markings
prescribed by the Mine Safety and
Health Administration to designate
and denote equipment, devices, and ap-
paratus approved as ‘‘permissible’” and
suitable for use in mines under the ap-
plicable parts of Chapter I of this title,
and in such other documents, publica-
tions, and pamphlets, and on signs,
clothing and uniforms, and offices of
the Administration and at such times
and locations as may be deemed appro-
priate by the Assistant Secretary of
Labor for Mine Safety and Health.

[39 FR 23997, June 28, 1974, as amended at 43
FR 12312, Mar. 24, 1978]

PART 3—OMB CONTROL NUMBERS
UNDER THE PAPERWORK REDUC-
TION ACT

letters and acronym

AUTHORITY: 30 U.S.C. 957; 44 U.S.C. 3501-
3520.

§3.1 OMB control numbers.

The collection of information re-
quirements in MSHA regulation sec-
tions in this chapter have been ap-
proved and assigned control numbers
by the Office of Management and Budg-
et (OMB) under the Paperwork Reduc-
tion Act. Regulation sections in this
chapter containing paperwork require-
ments and their respective OMB con-
trol numbers are displayed in the fol-
lowing table:

TABLE 1—OMB CONTROL NUMBERS

30 CFR Citation OMB Control No.

Subchapter B—Testing, Evaluation, and Approval of
Mining Products

1219-0066
1219-0066
1219-0066
1219-0066
1219-0066



§3.1

TABLE 1—OMB CONTROL NUMBERS—

Continued
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TABLE 1—OMB CONTROL NUMBERS—

Continued

30 CFR Citation

OMB Control No.

30 CFR Citation

‘ OMB Control No.

1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066, -0116
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066
1219-0066

Subchapter G—Filing and Other Administrative

Requirements

1219-0042
1219-0042
1219-0042
1219-0042
1219-0014
1219-0014
1219-0065
1219-0065
1219-0065
1219-0040
1219-0040

Subchapter H—Education

and Training

47.32(a)() ..
47.41 ...
4751 .
4771 .
47.73 ...
483 ...
48.9
4823 .
48.29 ...
492 ...
49.3
49.4
496 ...
497 ...
49.8
499 ...

1219-0131
1219-0131
1219-0131
1219-0131
1219-0131
1219-0131
1219-0131
1219-0133
1219-0133
1219-0133
1219-0133
1219-0133
1219-0133
1219-0009, —0141
1219-0009
1219-0009
1219-0009
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078

Subchapter |—Accidents, Injuries, Il

Inesses, Employment,

and Production in Mines

50.10 ...
50.11 .
50.20 .
50.30 ...

1219-0007, —0141
1219-0007
1219-0007
1219-0007

Subchapter K—Metal and Nonmef
Health

tal Mine Safety and

56.1000
56.3203(a) ..
56.5005 ....
56.13015 ..
56.13030 ..
56.14100 ..
56.18002 ..
56.19022 ..
56.19023 ..
56.19057 ..
56.19121
57.1000 ....
57.3203(a) ..
57.3461 ...
57.5005
57.5037
57.5040
57.5047
57.5060
57.5065
57.5066
57.5067
57.5070
57.5071 ...
57.5075 ...
57.8520
57.8525
57.11053 .
57.13015 ..
57.13030 ..
57.14100 ..
57.18002 ..
57.19022 ..

1219-0042
1219-0121
1219-0048
1219-0089
1219-0089
1219-0089
1219-0089
1219-0034
1219-0034
1219-0049
1219-0034
1219-0042
1219-0121
1219-0097
1219-0048
1219-0003
1219-0003
1219-0039
1219-0135
1219-0135
1219-0135
1219-0135
1219-0135
1219-0135
1219-0135
1219-0016
1219-0016
1219-0046
1219-0089
1219-0089
1219-0089
1219-0089
1219-0034
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TABLE 1—OMB CONTROL NUMBERS—

Continued

§3.1

TABLE 1—OMB CONTROL NUMBERS—

Continued

30 CFR Citation

OMB Control No.

30 CFR Citation

OMB Control No.

57.19023 ...
57.19057
57.19121
57.22004(c)
57.22204
57.22229
57.22230
57.22231
57.22239
57.22401
57.22606

1219-0034
1219-0049
1219-0034
1219-0103
1219-0030
1219-0103
1219-0103
1219-0103
1219-0103
1219-0096
1219-0095

Subchapter M—Uniform Mine Health Regulations

62.110 ...
62.130 .
62.170 .
62.171 .
62.172 .
62.173 .
62.174 .
62.175 .
62.180 .
62.190 ....

1219-0120
1219-0120
1219-0120
1219-0120
1219-0120
1219-0120
1219-0120
1219-0120
1219-0120
1219-0120

Subchapter O—Coal Mine Sa

fety and Health

70.201(c)
70.202(b)
70.204 .
70.209 .
70.210 ....
70.220 ...
71.201(c)
71.202(b)
71.204 ....
71.209 ....
71.210 .
71.220 .
71.300 .
71.301 .
71.403 .
71.404 .
72.500 .
72.503 .
72,510 .
72.520 ...
75.100
75.153(a)(2)
75.155 ...
75.159 ...
75.160 ...
75.161 .
75.204(a)
75.215 .
75.220 .
75.221 .
75.222 .
75.223 .
75.310 .
75.312 .
75.342 ...
75.350 ...
75.351 ...

75.352
75.360 ...
75.361 .
75.362 .
75.363 .
75.364 ...

1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0024
1219-0024
1219-0124
1219-0124
1219-0124
1219-0124
1219-0127
1219-0001
1219-0127
1219-0127
1219-0127
1219-0127
1219-0121
1219-0004
1219-0004
1219-0004
1219-0004
1219-0004
1219-0088
1219-0088
1219-0088
1219-0138
1219-0088, -0116
-0138
1219-0138
1219-0088
1219-0088
1219-0088
1219-0088
1219-0088

75.370 ..
75.371

75.372

75.373

75.382

75.512 ..
75.703-3 ..
75.800-4 ..
75.820 ..
75.821 ..
75.900-4 .
75.1001—
75.1100-3
75.1103-8
75.1103-11 .
75.1200 ....
75.1200-1
75.1201
75.1202
75.1202—
75.1203
75.1204
75.1204-1
75.1321
75.1327
75.1400-2
75.1400—4
75.1432
75.1433
75.1501
75.1502
75.1504
75.1505
75.1702
75.1712-4
75.1712-5
75.1713-1 ...

75.1714-3(e) .
7517144 ..
75.1714-5
75.1714-8
75.1716 ....
75.1716-1
75.1716-3
75.1721
75.1901
75.1904
75.1911
75.1912
75.1914
75.1915
77.100 ..
77.103(a)(2)
77.105 ..
77.106

77.107 ..
77.107-1
77.215 ..
77.215-2 .,
77.215-3 .
77.215-4 .
77.216-2 ..
77.216-3 ..
77.216-4 ..
77.216-5 ..

77.1000-1
77.1101 ...

1219-0088
1219-0088, —0138
1219-0073
1219-0073
1219-0088
1219-0116
1219-0116
1219-0116
1210-0116
1219-0116
1219-0116
1219-0116
1219-0054
1219-0054
1219-0054
1219-0073
1219-0073
1219-0073
1219-0073
1219-0073
1219-0073
1219-0073
1219-0073
1219-0025
1219-0025
1219-0034
1219-0034
1219-0034
1219-0034
1219-0054
1219-0054, —0141
1219-0141
1219-0141
1219-0041
1219-0024
1219-0024
1219-0078
1219-0044
1219-0044
1219-0141
1219-0141
1219-0020
1219-0020
1219-0020
1219-0073
1219-0119
1219-0119
1219-0119
1219-0119
1219-0119
1219-0119, 0124
1219-0127
1219-0001
1219-0127
1219-0127
1219-0127
1219-0127
1219-0015
1219-0015
1219-0015
1219-0015
1219-0015
1219-0015
1219-0015
1219-0015
1219-0116
1219-0116
1219-0116
1219-0026
1219-0026
1219-0051



§3.1

TABLE 1—OMB CONTROL NUMBERS—
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TABLE 1—OMB CONTROL NUMBERS—

Continued
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OMB Control No.

77.1200 ...
77.1201 ...
771202 ...
77.1404 ...
771432 ...
77.1433 ...
771702 ...
771713 ..
77.1900 ...
77.1901 ...
77.1906 ...

1219-0073
1219-0073
1219-0073
1219-0034
1219-0034
1219-0034
1219-0078
1219-0083
1219-0019
1219-0082
1219-0034
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77.1909-1 ..
90.201(c)
90.202(b)
90.204 .
90.209 .
90.220 ...
90.300 ...
90.301 ...

1219-0025
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011

[72 FR 35659, June 29, 2007]



SUBCHAPTER B—TESTING, EVALUATION, AND APPROVAL
OF MINING PRODUCTS

PART 5—FEES FOR TESTING, EVAL-
UATION, AND APPROVAL OF
MINING PRODUCTS

Sec.
5.10
5.30
5.40
5.50

AUTHORITY: 30 U.S.C. 957.

SOURCE: 52 FR 17516, May 8, 1987, unless
otherwise noted.

Purpose and scope.
Fee calculation.
Fee administration.
Fee revisions.

§5.10 Purpose and scope.

(a) This part establishes a system
under which MSHA charges a fee for
services provided under this sub-
chapter. This part includes the man-
agement and calculation of these fees.

(b) The services for which fees are
charged are—

(1) Application processing by engi-
neers, technicians and other specialists
(investigators), including administra-
tive review of applications, analysis of
drawings, technical evaluation, test-
ing, test set up and tear down, con-
sultation on applications and investi-
gator travel, where necessary to proc-
ess the application;

(2) Clerical services, computer track-
ing and status reporting, records con-
trol and security and document prepa-
ration directly supporting application
processing;

(3) A proportionate share of manage-
ment, administration and operation of
the Approval and Certification Center
which is in support of application proc-
essing; and

(4) Amortization of facility improve-
ments and depreciation of buildings
and equipment used for testing and
evaluation or otherwise directly associ-
ated with application processing.

(c) Fees are not charged for:

(1) Technical assistance not related
to processing an approval application;

(2) Technical programs including de-
velopment of new technology pro-
grams;

(3) Participation in research con-
ducted by other government agencies
or private organizations;
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(4) Regulatory review activities, in-
cluding participation in the develop-
ment of health and safety standards,
regulations and legislation; and

(5) Post-approval product audits.

[62 FR 17516, May 8, 1987, as amended at 70
FR 46342, Aug. 9, 2005]

§5.30 Fee calculation.

(a) MSHA bases fees under this sub-
chapter on the direct and indirect costs
of the services provided, except that
part 15 fees for services provided to
MSHA by other organizations may be
set by those organizations.

(b) Except as provided in paragraphs
(b)(1) and (2) of this section, upon com-
pletion of an initial administrative re-
view of the application, the Approval
and Certification Center will prepare a
maximum fee estimate for each appli-
cation and will begin the technical
evaluation once the applicant author-
izes the fee estimate.

(1) The applicant may pre-authorize
an expenditure for services under this
subchapter, and may further choose to
pre-authorize either a maximum dollar
amount or an expenditure without a
specified maximum amount. All appli-
cations containing a pre-authorization
statement will immediately be put in
the queue for the technical evaluation
upon completion of an initial adminis-
trative review. MSHA will concur-
rently prepare a maximum fee esti-
mate for applications containing a
statement pre-authorizing a maximum
dollar amount, and will provide the ap-
plicant with this estimate. Where
MSHA’s estimated maximum fee ex-
ceeds the pre-authorized maximum dol-
lar amount, the applicant has the
choice of cancelling the action and
paying for all work done up to the time
of the cancellation, or authorizing
MSHA’s estimate.

(2) Under the Revised Acceptance
Modification Program (RAMP), MSHA
expedites applications for acceptance
of minor changes to previously ap-
proved, certified, accepted, or evalu-
ated products. The applicant must pre-



§5.40

authorize a fixed dollar amount, set by
MSHA, for processing the application.

(c) If unforeseen circumstances are
discovered during the evaluation, and
MSHA determines that these cir-
cumstances would result in the actual
costs exceeding either the pre-author-
ized expenditure or the authorized
maximum fee estimate, as appropriate,
MSHA will prepare a revised maximum
fee estimate for completing the evalua-
tion. The applicant will have the op-
tion of either cancelling the action and
paying for services rendered or author-
izing MSHA’s revised estimate, in
which case MSHA will continue to test
and evaluate the product.

(d) If the actual cost of processing
the application is less than MSHA’s
maximum fee estimate, MSHA will
charge the actual cost.

[70 FR 46342, Aug. 9, 2005]

§5.40 Fee administration.

Applicants will be billed for all fees,
including actual travel expenses, if
any, when processing of the application
is completed. Invoices will contain spe-
cific payment instructions, including
the address to mail payments and au-
thorized methods of payment.

[70 FR 46342, Aug. 9, 2005]

§5.50 Fee revisions.

Each fee schedule shall remain in ef-
fect for at least one year and be subject
to revision at least once every three
years.

PART 6—TESTING AND EVALUA-
TION BY INDEPENDENT LABORA-
TORIES AND NON-MSHA PROD-
UCT SAFETY STANDARDS

Sec.

6.1 Purpose and effective date.

6.2 Definitions.

6.10 Use of independent laboratories.

6.20 MSHA acceptance of equivalent non-
MSHA product safety standards.

6.30 MSHA listing of equivalent non-MSHA
product safety standards.

AUTHORITY: 30 U.S.C. 957.

SOURCE: 68 FR 36417, June 17, 2003, unless
otherwise noted.
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§6.1 Purpose and effective date.

This part sets out alternate require-
ments for testing and evaluation of
products MSHA approves for use in
gassy underground mines. It permits
manufacturers of certain products who
seek MSHA approval to use an inde-
pendent laboratory to perform, in
whole or part, the necessary testing
and evaluation for approval. It also
permits manufacturers to have their
products approved based on non-MSHA
product safety standards once MSHA
has determined that the non-MSHA
standards are equivalent to MSHA’s
applicable product approval require-
ments or can be modified to provide at
least the same degree of protection as
those MSHA requirements. The provi-
sions of this part may be used by appli-
cants for product approval under parts
18, 19, 20, 22, 23, 27, 33, 35, and 36. This
rule is effective August 18, 2003.

§6.2 Definitions.

The following definitions apply in
this part.

Applicant. An individual or organiza-
tion that manufactures or controls the
assembly of a product and applies to
MSHA for approval of that product.

Approval. A written document issued
by MSHA which states that a product
has met the applicable requirements of
part 18, 19, 20, 22, 23, 27, 33, 35, or 36. The
definition is based on the existing defi-
nitions of ‘“‘approval’ in the parts spec-
ified above. It is expanded to include
“certification” and ‘‘acceptance’ be-
cause these terms also are used to de-
note MSHA approval.

Approval holder. An applicant whose
application for approval of a product
under part 18, 19, 20, 22, 23, 27, 33, 35 or
36 of this chapter has been approved by
MSHA.

Equivalent non-MSHA product safety
standards. A non-MSHA product safety
standard, or group of standards, that is
determined by MSHA to provide at
least the same degree of protection as
the applicable MSHA product approval
requirements in parts 18, 19, 20, 22, 23,
27, 33, 35, and 36, or which in modified
form provide at least the same degree
of protection.

Independent laboratory. A laboratory
that:
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(1) has been recognized by a labora-
tory accrediting organization to test
and evaluate products to a product
safety standard, and

(2) is free from commercial, financial,
and other pressures that may influence
the results of the testing and evalua-
tion process.

Post-approval product audit. The ex-
amination, testing, or both, by MSHA
of approved products selected by MSHA
to determine whether those products
meet the applicable product approval
requirements and have been manufac-
tured as approved.

Product safety standard. A document,
or group of documents, that specifies
the requirements for the testing and
evaluation of a product for use in ex-
plosive gas and dust atmospheres, and,
when appropriate, includes documents
addressing the flammability properties
of products.

§6.10 Use of independent laboratories.

(a) MSHA will accept testing and
evaluation performed by an inde-
pendent laboratory for purposes of
MSHA product approval provided that
MSHA receives as part of the applica-
tion:

(1) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(2) Complete technical explanation of
how the product complies with each re-
quirement in the applicable MSHA
product approval requirements;

(3) Identification of components or
features of the product that are critical
to the safety of the product; and

(4) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by the
applicable part under this chapter.

(b) Product testing and evaluation
performed by independent laboratories
for purposes of MSHA approval must
comply with the applicable MSHA
product approval requirements.

(c) Product testing and evaluation
must be conducted or witnessed by the
laboratory’s personnel.

(d) After review of the information
required under paragraphs (a)(1)
through (a)(4) of this section, MSHA
will notify the applicant if additional
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information or testing is required. The
applicant must provide this informa-
tion, arrange any additional or repeat
tests and notify MSHA of the location,
date, and time of the test(s). MSHA
may observe any additional testing
conducted by an independent labora-
tory. Further, MSHA may decide to
conduct the additional or repeated
tests at the applicant’s expense. The
applicant must supply any additional
components necessary for testing and
evaluation.

(e) Upon request by MSHA, but not
more than once a year, except for
cause, approval holders of products ap-
proved based on independent labora-
tory testing and evaluation must make
such products available for post-ap-
proval audit at a mutually agreeable
site at no cost to MSHA.

(f) Once the product is approved, the
approval holder must notify MSHA of
all product defects of which they be-
come aware.

§6.20 MSHA acceptance of equivalent
non-MSHA product safety stand-
ards.

(a) MSHA will accept non-MSHA
product safety standards, or groups of
standards, as equivalent after deter-
mining that they:

(1) Provide at least the same degree
of protection as MSHA’s product ap-
proval requirements in parts 18, 19, 20,
22, 23, 27, 33, 35 and 36 of this chapter;
or

(2) Can be modified to provide at
least the same degree of protection as
those MSHA requirements.

(b) MSHA will publish its intent to
review any non-MSHA product safety
standard for equivalency in the FED-
ERAL REGISTER for the purpose of solic-
iting public input.

(c) A listing of all equivalency deter-
minations will be published in this part
6 and the applicable approval parts.
The listing will state whether MSHA
accepts the non-MSHA product safety
standards in their original form, or
whether MSHA will require modifica-
tions to demonstrate equivalency. If
modifications are required, they will be
provided in the listing. MSHA will no-
tify the public of each equivalency de-
termination and will publish a sum-
mary of the basis for its determination.
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MSHA will provide equivalency deter-
mination reports to the public upon re-
quest to the Approval and Certification
Center.

(d) After MSHA has determined that
non-MSHA product safety standards
are equivalent and has notified the
public of such determinations, appli-
cants may seek MSHA product ap-
proval based on such non-MSHA prod-
uct safety standards.

§6.30 MSHA listing of equivalent non-
MSHA product safety standards.

MSHA evaluated the following non-
MSHA product safety standards and de-
termined that they provide at least the
same degree of protection as current
MSHA requirements with or without
modifications as indicated:

(a) The International Electro-
technical Commission’s (IEC) stand-
ards for Electrical Apparatus for Ex-
plosive Gas Atmospheres, Part 0, Gen-
eral Requirements (IEC 60079-0, Fourth
Edition, 2004-01) and Part 1, Electrical
Apparatus for Explosive Gas
Atmospheres, Flameproof Enclosures
“d” (IEC 60079-1, Fifth Edition, 2003-11)
must be modified in order to provide at
least the same degree of protection as
MSHA explosion-proof enclosure re-
quirements included in parts 7 and 18 of
this chapter. Refer to §§7.10(c)(1) and
18.6(a)(3)(1) for a list of the required
modifications. The IEC standards may
be inspected at MSHA’s Electrical
Safety Division, Approval and Certifi-
cation Center, R.R. 1, Box 251, Indus-
trial Park Road, Triadelphia, West Vir-
ginia 26059 and may be purchased from
International Electrical Commission,
Central Office 3, rue de Varembé, P.O.
Box 131, CH-1211 GENEVA 20, Switzer-
land.

(b) [Reserved]

[71 FR 28583, May 17, 2006]

PART 7—TESTING BY APPLICANT OR
THIRD PARTY

Subpart A—General

Sec.

7.1 Purpose and scope.

7.2 Definitions.

7.3 Application procedures
ments.

7.4 Product testing.

7.5 Issuance of approval.

and require-
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7.6 Approval and distribution
record.

7.7 Quality assurance.

7.8 Post-approval product audit.

7.9 Revocation.

7.10 MSHA acceptance of equivalent non—

MSHA product safety standards.

marking

Subpart B—Brattice Cloth and Ventilation
Tubing

7.21
7.22
7.23
7.24
7.25
7.26
7.27

Purpose and effective date.
Definitions.
Application requirements.
Technical requirements.
Critical characteristics.
Flame test apparatus.
Test for flame resistance of brattice
cloth.
7.28 Test for flame resistance of rigid ven-
tilation tubing.
7.29 Approval marking.
7.30 Post-approval product audit.
7.31 New technology.

Subpart C—Battery Assemblies

7.41
7.42
7.43
7.44
7.45
7.46
7.47
7.48
7.49
7.50
7.51
7.52

Purpose and effective date.
Definitions.

Application requirements.
Technical requirements.
Critical characteristics.
Impact test.

Deflection temperature test.
Acid resistance test.
Approval marking.
Post-approval product audit.
Approval checklist.

New technology.

Subpart D—Multiple-Shot Blasting Units

7.61
7.62
7.63
7.64
7.65
7.66
7.67
7.68
7.69
7.70
7.71
7.72

Purpose and effective date.
Definitions.

Application requirements.
Technical requirements.
Critical characteristics.
Output energy test.
Construction test.

Firing line terminals test.
Approval marking.
Post-approval product audit.
Approval checklist.

New technology.

Subpart E—Diesel Engines Intended for Use
in Underground Coal Mines

7.81
7.82
7.83
7.84
7.85
7.86
7.87

Purpose and effective date.

Definitions.

Application requirements.

Technical requirements.

Critical characteristics.

Test equipment and specifications.

Test to determine the maximum fuel-
air ratio.
7.88 Test to determine the gaseous ventila-
tion rate.
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7.89 Test to determine
index.

7.90 Approval marking.

7.91 Post-approval product audit.

7.92 New technology.

the particulate

Subpart F—Diesel Power Packages In-
tended for Use in Areas of Under-
ground Coal Mines Where Permissible
Electric Equipment Is Required

7.95
7.96
7.97
7.98
7.99
7.100
7.101
7.102
7.103
7.104
7.105
7.106
7.107
7.108

Purpose and effective date.
Definitions.
Application requirements.
Technical requirements.
Critical characteristics.
Explosion tests.
Surface temperature tests.
Exhaust gas cooling efficiency test.
Safety system control test.
Internal static pressure test.
Approval marking.
Post-approval product audit.
New technology.
Power package checklist.

Subpart J—Electric Motor Assemblies

7.301
7.302
7.303
7.304
7.305
7.306
7.307
7.308
7.309

Purpose and effective date.
Definitions.

Application requirements.
Technical requirements.
Critical characteristics.
Explosion tests.

Static pressure test.
Lockwasher equivalency test.
Approval marking.

7.310 Post-approval product audit.
7.311 Approval checklist.

APPENDIX I TO SUBPART J OF PART 7

Subpart K—Electric Cables, Signaling
Cables, and Cable Splice Kits

7.401
7.402
7.403
7.404
7.405

Purpose and effective date.

Definitions.

Application requirements.

Technical requirements.

Critical characteristics.

7.406 Flame test apparatus.

7.407 Test for flame resistance of electric
cables and cable splices.

7.408 Test for flame resistance of signaling
cables.

7.409 Approval markings.

7.410 Post-approval product audit.

7.411 New technology.

AUTHORITY: 30 U.S.C. 957.

SOURCE: 53 FR 23500, June 22, 1988, unless
otherwise noted.
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§7.2
Subpart A—General

§7.1 Purpose and scope.

This part sets out requirements for
MSHA approval of certain equipment
and materials for use in underground
mines whose product testing and eval-
uation does not involve subjective
analysis. These requirements apply to
products listed in the subparts fol-
lowing this Subpart A. After the dates
specified in the following subparts, re-
quests for approval of products shall be
made in accordance with this Subpart
A and the applicable subpart.

§7.2 Definitions.

The following definitions apply in
this part.

Applicant. An individual or organiza-
tion that manufactures or controls the
assembly of a product and that applies
to MSHA for approval of that product.

Approval. A document issued by
MSHA which states that a product has
met the requirements of this part and
which authorizes an approval marking
identifying the product as approved.

Authorized company official. An indi-
vidual designated by applicant who has
the authority to bind the company.

Critical characteristic. A feature of a
product that, if not manufactured as
approved, could have a direct adverse
effect on safety and for which testing
or inspection is required prior to ship-
ment to ensure conformity with the
technical requirements under which
the approval was issued.

Equivalent non-MSHA product safety
standards. A non-MSHA product safety
standard, or group of standards, that is
determined by MSHA to provide at
least the same degree of protection as
the applicable MSHA product technical
requirements in the subparts of this
part, or can be modified to provide at
least the same degree of protection as
those MSHA requirements.

Extention of approval. A document
issued by MSHA which states that the
change to a product previously ap-
proved by MSHA under this part meets
the requirements of this part and
which authorizes the continued use of
the approval marking after the appro-
priate extension number has been
added.
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Post-approval product audit. Examina-
tion, testing, or both, by MSHA of ap-
proved products selected by MSHA to
determine whether those products
meet the applicable technical require-
ments and have been manufactured as
approved.

Technical requirements. The design
and performance requirements for a
product, as specified in a subpart of
this part.

Test procedures. The methods speci-
fied in a subpart of this part used to de-
termine whether a product meet the
performance portion of the technical
requirements.

[63 FR 23500, June 22, 1988; 53 FR 25569, July
7, 1988, as amended at 68 FR 36418, June 17,
2003]

§7.3 Application procedures and re-
quirements.

(a) Application. Requests for an ap-
proval or extension of approval shall be
sent to: U.S. Department of Labor,
Mine Safety and Health Administra-
tion, Approval and Certification Cen-
ter, RR #1, Box 251, Industrial Park
Road, Triadelphia, West Virginia 26059.

(b) Fees. Fees calculated in accord-
ance with part 5 of this title shall be
submitted in accordance with §5.40.

(c) Original approval. Each applica-
tion for approval of a product shall in-
clude—

(1) A brief description of the product;

(2) The documentation specified in
the appropriate subpart of this part;

(3) The name, address, and telephone
number of the applicant’s representa-
tive responsible for answering any
questions regarding the application;

(4) If appropriate, a statement indi-
cating whether, in the applicant’s opin-
ion, testing is required. If testing is not
proposed, the applicant shall explain
the reasons for not testing; and

() If appropriate, the place and date
for product testing.

(d) Subsequent approval of a similar
product. Each application for a product
similar to one for which the applicant
already holds an approval shall in-
clude—

(1) The approval number for the prod-
uct which most closely resembles the
new one;

(2) The information specified in para-
graph (c) of this section for the new
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product, except that any document
which is the same as one listed by
MSHA in prior approvals need not be
submitted, but shall be noted in the ap-
plication;

(3) An explanation of any change
from the existing approval; and

(4) A statement as to whether, in the
applicant’s opinion, the change re-
quires product testing. If testing is not
proposed, the applicant shall explain
the reasons for not testing.

(e) Extension of an approval. Any
change in the approved product from
the documentation on file at MSHA
that affects the technical requirements
of this part shall be submitted to
MSHA for approval prior to imple-
menting the change. Each application
for an extension of approval shall in-
clude—

(1) The MSHA-assigned approval
number for the product for which the
extension is sought;

(2) A brief description of the proposed
change to the previously approved
product;

(3) Drawings and specifications which
show the change in detail;

(4) A statement as to whether, in the
applicant’s opinion, the change re-
quires product testing. If testing is not
proposed, the applicant shall explain
the reasons for not testing;

(6) The place and date for product
testing, if testing will be conducted;
and

(6) The name, address, and telephone
number of the applicant’s representa-
tive responsible for answering any
questions regarding the application.

(f) Certification statement. (1) Each ap-
plication for original approval, subse-
quent approval, or extension of ap-
proval of a product shall include a cer-
tification by the applicant that the
product meets the design portion of the
technical requirements, as specified in
the appropriate subpart, and that the
applicant will perform the quality as-
surance functions specified in §7.7. For
a subsequent approval or extension of
approval, the applicant shall also cer-
tify that the proposed change cited in
the application is the only change that
affects the technical requirements.

(2) After completion of the required
product testing, the applicant shall
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certify that the product has been test-
ed and meets the performance portion
of the technical requirements, as speci-
fied in the appropriate subpart.

(3) All certification statements shall
be signed by an authorized company of-
ficial.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33722, June 29, 1995]

§7.4 Product testing.

(a) All products submitted for ap-
proval under this part shall be tested
using the test procedures specified in
the appropriate subpart unless MSHA
determines, upon review of the docu-
mentation submitted, that testing is
not required. Applicants shall maintain
records of test results and procedures
for three years.

(b) Unless otherwise specified in the
subpart, test instruments shall be cali-
brated at least as frequently as, and ac-
cording to, the instrument manufac-
turer’s specifications, using calibration
standards traceable to those set by the
National Bureau of Standards, U.S. De-
partment of Commerce or other nation-
ally recoginzed standards and accurate
to at least one significant figure be-
yond the desired accuracy.

(c) When MSHA elects to observe
product testing, the applicant shall
permit an MSHA official to be present
at a mutually agreeable date, time, and
place.

(d) MSHA will accept product testing
conducted outside the United States
where such acceptance is specifically
required by international agreement.

[63 FR 23500, June 22, 1988; 53 FR 25569, July
7, 1988; 60 FR 33722, June 29, 1995]

§7.5 Issuance of approval.

(a) An applicant shall not advertise
or otherwise represent a product as ap-
proved until MSHA has issued the ap-
plicant an approval.

(b) MSHA will issue an approval or a
notice of the reasons for denying ap-
proval after reviewing the application,
and the results of product testing,
when applicable. An approval will iden-
tify the documents upon which the ap-
proval is based.
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§7.6 Approval marking and distribu-
tion record.

(a) Each approved product shall have
an approval marking, as specified in
the appropriate subpart of this part.

(b) For an extension of approval, the
extension number shall be added to the
original approval number on the ap-
proval marking.

(c) Applicants shall maintain records
of the initial sale of each unit having
an approval marking. The record reten-
tion period shall be at least the ex-
pected shelf life and service life of the
product.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33722, June 29, 1995]

§7.7 Quality assurance.

Applicants granted an approval or an
extension of approval under this part
shall—

(a) Inspect or test, or both, the crit-
ical characteristics in accordance with
the appropriate subpart of this part;

(b) Unless otherwise specified in the
subparts, calibrate instruments used
for the inspection and testing of crit-
ical characteristics at least as fre-
quently as, and according to, the in-
strument manufacturer’s specifica-
tions, wusing calibration standards
traceable to those set by the National
Bureau of Standards, U.S. Department
of Commerce or other nationally recog-
nized standards and use instruments
accurate to at least one significant fig-
ure beyond the desired accuracy.

(c) Control production documenta-
tion so that the product is manufac-
tured as approved;

(d) Immediately report to the MSHA
Approval and Certification Center, any
knowledge of a product distributed
with critical characteristics not in ac-
cordance with the approval specifica-
tions.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33722, June 29, 1995]

§7.8 Post-approval product audit.

(a) Approved products shall be sub-
ject to periodic audits by MSHA for the
purpose of determining conformity
with the technical requirements upon
which the approval was based. Any ap-
proved product which is to be audited
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shall be selected by MSHA and be rep-
resentative of those distributed for use
in mines. The approval-holder may ob-
tain any final report resulting from
such audit.

(b) No more than once a year except
for cause, the approval-holder, at
MSHA’s request, shall make an ap-
proved product available at no cost to
MSHA for an audit to be conducted at
a mutually agreeable site and time.
The approval-holder may observe any
tests conducted during this audit.

(c) An approved product shall be sub-
ject to audit for cause at any time
MSHA believes that it is not in compli-
ance with the technical requirements
upon which the approval was based.

§7.9 Revocation.

(a) MSHA may revoke for cause an
approval issued under this part if the
product:

(1) Fails to meet the applicable tech-
nical requirements; or

(2) Creates a hazard when used in a
mine.

(b) Prior to revoking an approval, the
approval-holder shall be informed in
writing of MSHA'’s intention to revoke
approval. The notice shall:

(1) Explain the specific reasons for
the proposed revocation; and

(2) Provide the approval-holder an op-
portunity to demonstrate or achieve
compliance with the product approval
requirements.

(c) Upon request, the approval-holder
shall be afforded an opportunity for a
hearing.

(d) If a product poses an imminent
hazard to the safety or health of min-
ers, the approval may be immediately
suspended without a written notice of
the agency’s intention to revoke. The
suspension may continue until the rev-
ocation proceedings are completed.

§7.10 MSHA acceptance of equivalent
non-MSHA product safety stand-
ards.

(a) MSHA will accept non-MSHA
product safety standards, or groups of
standards, as equivalent after deter-
mining that they:

(1) Provide at least the same degree
of protection as MSHA’s applicable
technical requirements for a product in
the subparts of this part; or
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(2) Can be modified to provide at
least the same degree of protection as
those MSHA requirements.

(b) MSHA will publish its intent to
review any non-MSHA product safety
standard for equivalency in the FED-
ERAL REGISTER for the purpose of solic-
iting public input.

(c) A listing of all equivalency deter-
minations will be published in this part
7. The listing will state whether MSHA
accepts the non-MSHA product safety
standards in their original form, or
whether MSHA will require modifica-
tions to demonstrate equivalency. If
modifications are required, they will be
provided in the listing. MSHA will no-
tify the public of each equivalency de-
termination and will publish a sum-
mary of the basis for its determination.
MSHA will provide equivalency deter-
mination reports to the public upon re-
quest to the Approval and Certification
Center. MSHA has made the following
equivalency determinations applicable
to this part 7.

(1) MSHA will accept applications for
motors under Subpart J designed and
tested to the International Electro-
technical Commission’s (IEC) stand-
ards for Electrical Apparatus for Ex-
plosive Gas Atmospheres, Part 0, Gen-
eral Requirements (IEC 60079-0, Fourth
Edition, 2004-01) and Part 1, Electrical
Apparatus for Explosive Gas
Atmospheres, Flameproof Enclosures
“d” (IEC 60079-1, Fifth Edition, 2003-11)
(which are hereby incorporated by ref-
erence and made a part hereof) pro-
vided the modifications to the IEC
standards specified in §7.10(c)(1)(@)
through (ix) are met. The Director of
the FEDERAL REGISTER approves this
incorporation by reference in accord-
ance with 5 U.S.C. 552(a) and 1 CFR
part 51. The IEC standards may be in-
spected at MSHA’s Electrical Safety
Division, Approval and Certification
Center, R.R. 1, Box 251, Industrial Park
Road, Triadelphia, West Virginia 26059
or at the National Archives and
Records Administration (NARA). For
information on the availability of this
material at NARA, call 202-741-6030, or
go to: hitp://www.archives.gov/
federal register/
code of federal regulations/
ibr _locations.html. These IEC standards
may be obtained from International
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Electrical Commission, Central Office
3, rue de Varembé, P.O. Box 131, CH-
1211 GENEVA 20, Switzerland.

(i) Enclosures associated with an
electric motor assembly shall be made
of metal and not have a compartment
exceeding ten (10) feet in length. Exter-
nal surfaces of enclosures shall not ex-
ceed 150 °C (302 °F) in normal operation.

(ii) Enclosures shall be rugged in con-
struction and should meet existing re-
quirements for minimum bolt size and
spacing and for minimum wall, cover,
and flange thicknesses specified in
paragraph(g)(19) of §7.304 Technical re-
quirements. Enclosure fasteners should
be uniform in size and length, be pro-
vided at all corners, and be secured
from 1loosening by lockwashers or
equivalent. An engineering analysis
shall be provided for enclosure designs
that deviate from the existing require-
ments. The analysis shall show that
the proposed enclosure design meets or
exceeds the mechanical strength of a
comparable enclosure designed to 150
psig according to existing require-
ments, and that flamepath clearances
in excess of existing requirements will
not be produced at an internal pressure
of 150 psig. This shall be verified by ex-
plosion testing the enclosure at a min-
imum of 150 psig.

(iii) Enclosures shall be designed to
withstand a minimum pressure of at
least 150 psig without leakage through
any welds or castings, rupture of any
part that affects explosion-proof integ-
rity, clearances exceeding those per-
mitted under existing requirements
along flame-arresting paths, or perma-
nent distortion exceeding 0.040-inch per
linear foot.

(iv) Flamepath clearances, including
clearances between fasteners and the
holes through which they pass, shall
not exceed those specified in existing
requirements. No intentional gaps in
flamepaths are permitted.

(v) The minimum Ilengths of the
flame arresting paths, based on enclo-
sure volume, shall conform to those
specified in existing requirements to
the nearest metric equivalent value
(e.g., 12.6 mm, 19 mm, and 25 mm are
considered equivalent to % inch, 34
inch and 1 inch respectively for plane
and cylindrical joints). The widths of
any grooves for o-rings shall be de-
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ducted in measuring the widths of
flame-arresting paths.

(vi) Gaskets shall not be used to form
any part of a flame-arresting path. If o-
rings are installed within a flamepath,
the location of the o-rings shall meet
existing requirements.

(vii) Cable entries into enclosures
shall be of a type that utilizes either
flame-resistant rope packing material
or sealing rings (grommets). If plugs
and mating receptacles are mounted to
an enclosure wall, they shall be of ex-
plosion-proof construction. Insulated
bushings or studs shall not be installed
in the outside walls of enclosures. Lead
entrances utilizing sealing compounds
and flexible or rigid metallic conduit
are not permitted.

(viii) Unused lead entrances shall be
closed with a metal plug that is se-
cured by spot welding, brazing, or
equivalent.

(ix) Special explosion tests are re-
quired for electric motor assemblies
that share leads (electric conductors)
through a common wall with another
explosion-proof enclosure, such as a
motor winding compartment and a con-
duit box. These tests are required to
determine the presence of any pressure
piling conditions in either enclosure
when one or more of the insulating bar-
riers, sectionalizing terminals, or other
isolating parts are sequentially re-
moved from the common wall between
the enclosures. Enclosures that exhibit
pressures during these tests that ex-
ceed those specified in existing require-
ments must be provided with a warning
tag. The durable warning tag must in-
dicate that the insulating barriers, sec-
tionalizing terminals, or other iso-
lating parts be maintained in order to
insure the explosion-proof integrity for
either enclosure sharing a common
wall. A warning tag is not required if
the enclosures withstand a static pres-
sure of twice the maximum value ob-
served in the explosion tests.

(2) [Reserved]

(d) After MSHA has determined that
non-MSHA product safety standards
are equivalent and has notified the
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public of such determinations, appli-
cants may seek MSHA product ap-
proval based on such non-MSHA prod-
uct safety standards.

[68 FR 36418, June 17, 2003, as amended at 71
FR 28583, May 17, 2006]

Subpart B—Brattice Cloth and
Ventilation Tubing

§7.21 Purpose and effective date.

This subpart establishes the specific
requirements for approval of brattice
cloth and ventilation tubing. It is ef-
fective August 22, 1988. Applications for
approval or extension of approval sub-
mitted after August 22, 1989, shall meet
the requirements of this part.

§7.22 Definitions.

The following definitions apply in
this subpart:

Brattice cloth. A curtain of jute, plas-
tic, or similar material used to control
or direct ventilating air.

Denier. A unit of yarn size indicating
the fineness of fiber of material based
on the number of grams in a length of
9,000 meters.

Film. A sheet of flexible material ap-
plied to a scrim by pressure, tempera-
ture, adhesion, or other method.

Scrim. A substrate material of plastic
or fabric laminated between or coated
with a film.

Ventilation tubing. Rigid or flexible
tubing used to convey ventilating air.

§7.23 Application requirements.

(a) Brattice cloth. A single application
may address two or more products if
the products differ only in: weight of
the finished product; weight or weave
of the same fabric or scrim; or thick-
ness or layers of the same film. Appli-
cations shall include the following in-
formation:

(1) Trade name.

(2) Product designations (for exam-
ple, style and code number).

(3) Color.

(4) Type of brattice (for example,
plastic or jute).

(5) Weight of finished product.

(6) Film: type, weight, thickness,
supplier, supplier’s stock number or
designation, and percent of finished
product by weight.
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(7) Scrim: Type, denier, weight,
weave, the supplier, supplier’s stock
number or designation, and percent of
finished product by weight.

(8) Adhesive: type, supplier, sup-
plier’s stock number or designation,
and percent of finished product by
weight.

(b) Flexible ventilation tubing. Applica-
tions shall include the product descrip-
tion information in paragraph (a) of
this section and list the type of sup-
porting structure, if applicable; inside
diameters; and configurations.

(c) Rigid ventilation tubing. A single
application may address two or more
products if the products differ only in
diameters, lengths, configuration, or
average wall thickness. Applications
shall include the following informa-
tion:

(1) Trade name.

(2) Product designations (for exam-
ple, style and code numbers).

(3) Color.

(4) Type of ventilation tubing (for ex-
ample, fiberglass, plastic, or poly-
ethylene).

(5) Inside diameter, configuration,
and average wall thickness.

(6) Suspension system (for example,
metal hooks).

(7) Base material: type, supplier, the
supplier’s stock number, and percent of
finished product by weight.

(8) Resin: type, supplier, the sup-
plier’s stock number, and percent of
finished product by weight.

(9) Flame retardant, if added during
manufacturing: type, supplier, the sup-
plier’s stock number, and percent of
finished product by weight.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33722, June 29, 1995]

§7.24 Technical requirements.

(a) Brattice cloth shall be flame re-
sistant when tested in accordance with
the flame resistance test in §7.27.

(b) Flexible ventilation tubing shall
be manufactured using an MSHA-ap-
proved brattice cloth. If a supporting
structure is used, it shall be metal or
other noncombustible material which
will not ignite, burn, support combus-
tion or release flammable vapors when
subjected to fire or heat.
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(c) Rigid ventilation tubing shall be
flame resistant when tested in accord-
ance with the flame resistance test in
§7.28.

§7.25 Critical characteristics.

A sample of each batch or lot of
brattice cloth and ventilation tubing
shall be flame tested or a sample of
each batch or lot of the materials that
contribute to the flame-resistance
characteristic shall be inspected or
tested to ensure that the finished prod-
uct will meet the flame-resistance test.

§7.26 Flame test apparatus.

The principal parts of the apparatus
used to test for flame-resistance of
brattice cloth and ventilation tubing
shall be constructed as follows:

(a) A 16-gauge stainless steel gallery
lined on the top, bottom and both sides
with %2 inch thick Marinite or equiva-
lent insulating material yielding inside
dimensions approximately 58 inches
long, 41 inches high, and 30 inches wide;

(b) Two 3s-inch diameter steel J
hooks and a %e-inch diameter steel rod
to support the sample located approxi-
mately 2%s-inches from the front and
back ends of the test gallery, 1%2-inches
from the ceiling insulation and cen-
trally located in the gallery along its
length. Samples shall be suspended to
preclude folds or wrinkles;

(c) A tapered 16-gauge stainless steel
duct section tapering from a cross sec-
tional area measuring 2 feet 7 inches
wide by 3 feet 6 inches high at the test
gallery to a cross-sectional area 1 foot
6 inches square over a length of 3 feet.
The tapered duct section must be
tightly connected to the test gallery;

(d) A 16-gauge stainless steel fan
housing, consisting of a 1 foot 6 inches
square section 6 inches long followed
by a 10 inch long section which tapers
from 1 foot 16 inches square to 12
inches diameter round and concluding
with a 12 inch diameter round collar 3
inches long. A variable speed fan capa-
ble of producing an air velocity of 125
ft./min. in the test gallery must be se-
cured in the fan housing. The fan hous-
ing must be tightly connected to the
tapered duct section;

(e) A methane-fueled impinged jet
burner igniting source, measuring 12
inches long from the threaded ends of
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the first and last jets and 4 inches wide
with 12 impinged jets, approximately
13s-inches long and spaced alternately
along the length of the burner tube.
The burner jets must be canted so that
they point toward each other in pairs
and the flame from these pairs impinge
upon each other.

§7.27 Test for flame resistance of
brattice cloth.

(a) Test procedures. (1) Prepare 6 sam-
ples of brattice cloth 40 inches wide by
48 inches long.

(2) Prior to testing, condition each
sample for a minimum of 24 hours at a
temperature of 70 £10 °F (21 5.5 °C) and
a relative humidity of 55 £10%.

(3) For each test, suspend the sample
in the gallery by wrapping the brattice
cloth around the rod and clamping
each end and the center. The brattice
cloth must hang 4 inches from the gal-
lery floor.

(4) Use a front exhaust system to re-
move smoke escaping from the gallery.
The exhaust system must remain on
during all testing, but not affect the
air flow in the gallery.

(5) Set the methane-fueled impinged
jet burner to yield a flame height of 12
inches as measured at the outermost
tip of the flame.

(6) Apply the burner to the front
lower edge of the brattice cloth and
keep it in contact with the material for
25 seconds or until 1 foot of material,
measured horizontally, is consumed,
whichever occurs first. If the material
shrinks during application of the burn-
er flame, move the burner flame to
maintain contact with 1 foot of the ma-
terial. If melting material might clog
the burner orifices, rotate the burner
slightly during application of the
flame.

(7) Test 3 samples in still air and 3
samples with an average of 125 ft./min.
of air flowing past the sample.

(8) Record the propagation length
and duration of burning for each of the
6 samples. The duration of burning is
the total burning time of the specimen
during the flame test. This includes the
burn time of any material that falls on
the floor of the test gallery during the
igniting period. However, the sus-
pended specimen is considered burning
only after the burner is removed.



§7.28

Should the burning time of a suspended
specimen and a specimen on the floor
coincide, count the coinciding burning
time only once.

(9) Calculate the average duration of
burning for the first 3 samples (still
air) and the second 3 samples (125 ft./
min. air flow).

(b)  Acceptable performance. The
brattice cloth shall meet each of the
following criteria:

(1) Flame propagation of less than 4
feet in each of the six tests.

(2) An average duration of burning of
less than 1 minute in both groups of
three tests.

(3) A duration of burning not exceed-
ing two minutes in each of the six
tests.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.28 Test for flame resistance of rigid
ventilation tubing.

(a) Test procedures. (1) Prepare 6 sam-
ples of ventilation tubing 48 inches in
length with all flared or thickened ends
removed. Any sample with a cross-sec-
tional dimension greater than 24 inches
must be tested in a 24-inch size.

(2) For each test, suspend the sample
in the center of the gallery by running
a wire through the 48-inch length of
tubing.

(3) Use a front exhaust system to re-
move smoke escaping from the gallery.
The exhaust system must remain on
during all testing but not affect the air
flow in the gallery.

(4) Set the methane-fueled impinged
jet burner to yield a flame height of 12
inches as measured at the outermost
tip of the flame.

(6) Apply the burner to the front
lower edge of the tubing so that two-
thirds of the burner is under the tubing
and the remaining third is exposed to
allow the flames to curl onto the inside
of the tubing. Keep the burner in con-
tact with the material for 60 seconds. If
melting material might clog the burn-
er orifices, rotate the burner slightly
during application of the flame.

(6) Test 3 samples in still air and 3
samples with an average of 125 ft./min.
of air flowing past the sample.

(7) Record the propagation length
and duration of burning for each of the
6 samples. The duration of burn is the
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total burning time of the specimen dur-
ing the flame test. This includes the
burning time of any material that falls
on the floor of the test gallery during
the igniting period. However, the sus-
pended specimen is considered burning
only after the burner is removed.
Should the burning time of a suspended
specimen and a specimen on the floor
coincide, count the coinciding burn
time only once.

(8) Calculate the average duration of
burning for the first 3 samples (still
air) and the second 3 samples (125 ft./
min. air flow).

(b) Acceptable performance. The ven-
tilation tubing shall meet each of the
following criteria:

(1) Flame propagation of less than 4
feet in each of the 6 tests.

(2) An average duration of burning of
less than 1 minute in both groups of 3
tests.

(3) A duration of burning not exceed-
ing 2 minutes in each of the 6 tests.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.29 Approval marking.

(a) Approved brattice cloth shall be
legibly and permanently marked with
the assigned MSHA approval number at
intervals not exceeding ten feet. If the
nature of the material or method of
processing makes such marking im-
practical, permanent paint or ink may
be used to mark the edge with an
MSHA-assigned color code.

(b) Approved ventilation tubing shall
be legibly and permanently marked on
each section with the assigned MSHA
approval number.

(c) An approved product shall be mar-
keted only under a brand or trade
name that has been furnished to
MSHA.

§7.30 Post-approval product audit.

Upon request by MSHA but no more
than once a year except for cause, the
approval-holder shall supply to MSHA
at no cost up to fifty feet of each ap-
proved design of brattice cloth and ven-
tilation tubing for audit.



Mine Safety and Health Admin., Labor

§7.31 New technology.

MSHA may approve brattice cloth
and ventilation tubing that incor-
porates technology for which the re-
quirements of this subpart are not ap-
plicable, if the Agency determines that
the product is as safe as those which
meet the requirements of this subpart.

Subpart C—Battery Assemblies

§7.41 Purpose and effective date.

This subpart establishes the specific
requirements for MSHA approval of
battery assemblies intended for incor-
poration in approved equipment in un-
derground mines. It is effective August
22, 1988. Applications for approval or
extensions of approval submitted after
August 22, 1989, shall meet the require-
ments of this part.

§7.42 Definitions.

The following definitions apply in
this subpart:

Battery assembly. A unit or units con-
sisting of cells and their electrical con-
nections, assembled in a battery box or
boxes with covers.

Battery box. The exterior sides, bot-
tom, and connector receptacle com-
partment, if any, of a battery assem-
bly, excluding internal partitions.

§7.43 Application requirements.

(a) An application for approval of a
battery assembly shall contain suffi-
cient information to document compli-
ance with the technical requirements
of this subpart and include a composite
drawing with the following informa-
tion:

(1) Overall dimensions of the battery
assembly, including the minimum dis-
tance from the underside of the cover
to the top of the terminals and caps.

(2) Composition and thicknesses of
the battery box and cover.

(3) Provision for securing covers.

(4) Documentation of flame-resist-
ance of insulating materials and ca-
bles.

(5) Number, type, and rating of the
battery cells.

(6) Diagram of battery connections
between cells and between battery
boxes, except when connections be-
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tween battery boxes are a part of the
machine’s electrical system.

(7) Total weight of the battery,
charged and ready for service.

(8) Documentation of materials and
configurations for battery cells,
intercell connectors, filler caps, and
battery top:

(i) If nonmetallic cover designs are
used with cover support blocks; or

(ii) If the cover comes into contact
with any portion of the cells, caps,
filler material, battery top, or intercell
connectors during the impact test spec-
ified by §7.46.

(b) All drawings shall be titled,
dated, numbered, and include the latest
revision number.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.44 Technical requirements.

(a)(1) Battery boxes and covers con-
structed of AISI 1010 hot rolled steel
shall have the following minimum
thicknesses based on the total weight
of a unit of the battery assembly
charged and ready for service:

Weight of battery unit Minimum required thickness

1,000 Ibs. maximum
1,001 to 2,000 Ibs ...
2,001 to 4,500 Ibs
Over 4,500 Ibs

10 gauge or '/s” nominal
... | 7 gauge or %" nominal
. | 3 gauge or /4” nominal
0 gauge or %16” nominal

(2) Battery boxes not constructed of
AISIT 1010 hot rolled steel shall have at
least the tensile strength and impact
resistance of battery boxes for the
same weight class, as listed in para-
graph (a)(1) of this section.

(3) Battery box covers constructed of
materials with less than the tensile
strength and impact resistance of AISI
1010 hot rolled steel or constructed of
nonmetallic materials shall meet the
acceptable performance criteria for the
impact test in §7.46. Nonmetallic cov-
ers shall be used only in the battery as-
sembly configuration in which they
pass the impact test.

(4) Nonmetallic materials for boxes
and covers shall—

(i) Be accepted by MSHA as flame-re-
sistant material under part 18 of this
chapter; and

(ii) Meet the acceptable performance
criteria for the deflection temperature
test in §7.47.
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(b) All insulating material shall have
a minimum resistance of 100 megohms
at 500 volts d.c. and be accepted by
MSHA as flame resistant under part 18
of this chapter.

(c) Battery box and cover insulating
material shall meet the acceptable per-
formance criteria for the acid resist-
ance test in §7.48.

(d) Covers shall be lined with insu-
lating material permanently attached
to the underside of the cover, unless
the cover is constructed of insulating
material.

(e) Covers, including those used over
connector receptacle housings, shall be
provided with a means of securing
them in a closed position.

(f) Battery boxes shall be provided
with vent openings to prevent the ac-
cumulation of flammable or toxic gases
or vapors within the battery assembly.
The size and location of openings shall
prevent direct access to cell terminals
and other uninsulated current carrying
parts. The total minimum unob-
structed cross-sectional area of the
ventilation openings shall be no less
than the value determined by the fol-
lowing formula:

N®) _
950

N = Number of cells in battery box.

R = Rated 6 hour battery capacity in ampere
hours.

Total minimum ventilation area in

square inches per battery box.

M

(g) Battery boxes shall have drainage
holes to prevent accumulation of water
or electrolyte.

(h) Battery cells shall be insulated
from the battery box walls, partitions
and bottom by insulating material, un-
less such part of the battery box is con-
structed of insulating material. Bat-
tery box wall insulating material shall
extend to the top of the wall.

(i) Cell terminals shall be burned on,
except that bolted connectors using
two or more bolts may be used on end
terminals.

(j) Battery connections shall be de-
signed so that total battery potential
is not available between adjacent cells.

(k) Cables within a battery box shall
be accepted by MSHA as flame resist-
ant under part 18 of this chapter or ap-
proved under subpart K of this part.
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The cables shall be protected against
abrasion by insulation, location,
clamping, or other effective means.

(1) When the battery plug and recep-
tacle are not located on or within the
battery box, strain on the battery ter-
minals shall be prevented by a strain-
relief device on the cable. Insulating
material shall be placed between the
strain-relief device and cable, unless
the device is constructed of insulating
material.

(m) At least a Y2-inch air space shall
be provided between the underside of
the battery cover and the top of the
battery, including the terminals and
connectors.

[63 FR 23500, June 22, 1988, as amended at 57
FR 61220, Dec. 23, 1992]
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The following critical characteristics
shall be inspected or tested on each
battery assembly to which an approval
marking is affixed:

(a) Thickness of covers and boxes.

(b) Application and resistance of in-
sulating material.

(c) Size and location of ventilation
openings.

(d) Method of cell terminations.

(e) Strain relief devices for cables
leaving boxes.

(f) Type, location, and physical pro-
tection of cables.

Critical characteristics

§7.46 Impact test.

(a) Test procedures. (1) Prepare four
covers for testing by conditioning two
covers at —13 °F (—25 °C) and two cov-
ers at 122 °F (50 °C) for a period of 48
hours.

(2) Mount the covers on a battery box
of the same design with which the cov-
ers are to be approved, including any
support blocks, with the battery cells
completely assembled. If used, support
blocks must contact only the filler ma-
terial or partitions between the indi-
vidual cells. At the test temperature
range of 65 °F -80 °F (18.3 °C-26.7 °C),
apply a dynamic force of 200 ft. 1bs. to
the following areas using a hemi-
spherical weight with a 6”7 maximum
radius:

(i) The center of the two largest un-
supported areas;

(i1) The areas above at least two sup-
port blocks, if used;
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(iii) The areas above at least two
intercell connectors, one cell, and one
filler cap; and

(iv) Areas on at least two corners. If
the design consists of both inside and
outside corners, test one of each.

(3) Record the condition of the cov-
ers, supports, intercell connectors,
filler caps, cell covers, and filler mate-
rial.

(b) Acceptable performance. Impact
tests of any of the four covers shall not
result in any of the following:

(1) Bent intercell connectors.

(2) Cracked or broken filler caps, ex-
cept plastic tabs which extend from the
body of the filler caps.

(3) Cracks in the cell cover, cells, or
filler material.

(4) Cracked or bent supports.

(5) Cracked or splintered battery cov-
ers.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.47 Deflection temperature test.

(a) Test procedures. (1) Prepare two
samples for testing that measure 5
inches by % inch, by the thickness of
the material as it will be used. Prior to
testing, condition the samples at 73.4 +
3.6 °F (23 +2 °C) and 50 +5% relative hu-
midity for at least 40 hours.

(2) Place a sample on supports which
are 4 inches apart and immersed in a
heat transfer medium at a test tem-
perature range of 65 °F—-80 °F (18.3
°C—26.7 °C). The heat transfer medium
must be a liquid which will not chemi-
cally affect the sample. The testing ap-
paratus must be constructed so that
expansion of any components during
heating of the medium does not result
in deflection of the sample.

(3) Place a temperature measuring
device with an accuracy of 1% into the
heat transfer medium within ¥ inch of,
but not touching, the sample.

(4) Apply a total load, in pounds, nu-
merically equivalent to 11 times the
thickness of the sample, in inches, to
the sample midway between the sup-
ports using a ¥ inch radius, rounded
contact. The total load includes that
weight used to apply the load and any
force exerted by the deflection meas-
urement device.

(5) Use a deflection measuring device
with an accuracy of #+.001 inches to
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measure the deflection of the sample at
the point of loading as the temperature
of the medium is increased at a uni-
form rate of 3.6 +.36 °F/min. (2 +0.2 °C/
min.). Apply the load to the sample for
5 minutes prior to heating, to allow
compensation for creep in the sample
due to the loading.

(6) Record the deflection of the sam-
ple due to heating at 180 °F (82 °C).

(7) Repeat steps 2 through 6 for the
other sample.

(b) Acceptable performance. Neither
sample shall have a deflection greater
than .010 inch at 180 °F (82 °C).

[63 FR 23500, June 22, 1988; 53 FR 25569, July
7, 1988; 60 FR 33723, June 29, 1995]

§7.48 Acid resistance test.

(a) Test procedures. (1) Prepare one
sample each of the insulated surfaces
of the battery box and of the cover that
measure at least 4 inches by 8 inches,
by the thickness of the sample which
includes the insulation plus the bat-
tery cover or box material. The insula-
tion thickness shall be representative
of that used on the battery box and
cover. If the insulation material and
thickness of material are identical for
the battery box and cover, only one
sample need be prepared and tested.

(2) Prepare a 30 percent solution of
sulfuric acid (H, SO4) by mixing 853 ml
of water with 199 ml of sulfuric acid (H»
S04) with a specific gravity of 1.84.
Completely cover the samples with the
acid solution at the test temperature
range of 656 °F—80 °F (18.3 °C—26.7 °C)
and maintain these conditions for 7
days.

(3) After 7 days, record the condition
of the samples.

(b) Acceptable performance. At the end
of the test, the insulation shall not ex-
hibit any Dblistering, discoloration,
cracking, swelling, tackiness,
rubberiness, or loss of bond.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.49 Approval marking.

Each approved battery assembly
shall be identified by a legible and per-
manent approval plate inscribed with
the assigned MSHA approval number
and securely attached to the battery
box.
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§7.50 Post-approval product audit.

Upon request by MSHA, but no more
than once a year except for cause, the
approval-holder shall make an ap-
proved battery assembly available for
audit at no cost to MSHA.

§7.51 Approval checklist.

Each battery assembly bearing an
MSHA approval plate shall be accom-
panied by a description of what is nec-
essary to maintain the battery assem-
bly as approved.

[63 FR 23500, June 22, 1988, as amended at 60
FR 33723, June 29, 1995]

§7.52 New technology.

MSHA may approve a battery assem-
bly that incorporates technology for
which the requirements of this subpart
are not applicable, if the Agency deter-
mines that the battery assembly is as
safe as those which meet the require-
ments of this subpart.

Subpart D—Multiple-Shot Blasting
Units

SOURCE: 54 FR 48210, Nov. 21, 1989, unless
otherwise noted.

§7.61 Purpose and effective date.

This subpart establishes the specific
requirements for MSHA approval of
multiple-shot blasting units. It is effec-
tive January 22, 1990. Applications for
approval or extensions of approval sub-
mitted after January 22, 1991 shall
meet the requirements of this subpart.

§7.62

The following definitions apply in
this subpart:

Blasting circuit. A circuit that in-
cludes one or more electric detonators
connected in a single series and the fir-
ing cable used to connect the deto-
nators to the blasting unit.

Blasting unit. An electric device used
to initiate electric detonators.

Normal operation. Operation of the
unit according to the manufacturer’s
instructions with fully-charged bat-
teries, with electric components at any
value within their specified tolerances,
and with adjustable electric compo-
nents set to any value within their
range.

Definitions.
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§7.63 Application requirements.

(a) Bach application for approval of a
blasting unit shall include the fol-
lowing:

(1) An overall assembly drawing
showing the physical construction of
the blasting unit.

(2) A schematic diagram of the elec-
tric circuit.

(3) A parts list specifying each elec-
tric component and its electrical rat-
ings, including tolerances.

(4) A layout drawing showing the lo-
cation of each component and wiring.

(5) The model number or other manu-
facturer’s designation of the blasting
unit.

(b) All drawings shall be titled, num-
bered, dated, and include the latest re-
vision number. The drawings may be
combined into one or more composite
drawings.

(c) The application shall contain a
list of all the drawings submitted, in-
cluding drawing titles, numbers, and
revisions.

(d) A detailed technical description
of the operation and use of the blasting
unit shall be submitted with the appli-
cation.

[64 FR 48210, Nov. 21, 1989, as amended at 60
FR 33723, June 29, 1995]

§7.64 Technical requirements.

(a) Energy output. Blasting units shall
meet the acceptable performance cri-
teria of the output energy test in §7.66.

(b) Maximum blasting circuit resistance.
The maximum value of the resistance
of the blasting circuit that can be con-
nected to the firing line terminals of
the blasting unit, without exceeding its
capacity, shall be specified by the ap-
plicant. The specified maximum blast-
ing circuit resistance shall be at least
150 ohms.

(c) Visual indicator. The blasting unit
shall provide a visual indication to the
user prior to the operation of the firing
switch when the voltage necessary to
produce the required firing current is
attained.

(d) Firing switch. The switch used to
initiate the application of energy to
the blasting circuit shall—

(1) Require deliberate action for its
operation to prevent accidental firing;
and
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(2) Operate only when the voltage
necessary to produce the required fir-
ing current is available to the blasting
circuit.

(e) Firing line terminals. The terminals
used to connect the blasting circuit to
the blasting unit shall—

(1) Provide a secure, low-resistance
connection to the blasting circuit as
demonstrated by the firing line termi-
nals test in §7.68;

(2) Be corrosion-resistant;

(3) Be insulated to protect the user
from electrical shock; and

(4) Be separated from each other by
an insulated barrier.

(f) Ratings of electric components. No
electric component of the blasting
unit, other than batteries, shall be op-
erated at more than 90 percent of any
of its electrical ratings in the normal
operation of the blasting unit.

(g) Non-incendive electric contacts. In
the normal operation of a blasting
unit, the electric energy discharged by
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making and breaking electric contacts
shall not be capable of igniting a meth-
ane-air atmosphere, as determined by
the following:

(1) The electric current through an
electric contact shall not be greater
than that determined from Figure D-1.

(2) The maximum voltage that can be
applied across an electric contact that
discharges a capacitor shall not be
greater than that determined from Fig-
ure D-2.

(3) The electric current through an
electric contact that interrupts a cir-
cuit containing inductive components
shall not be greater than that deter-
mined from Figure D-3. Inductive com-
ponents include inductors, chokes,
relay coils, motors, transformers, and
similar electric components that have
an inductance greater than 100 micro-
henries. No inductive component in a
circuit with making and breaking elec-
tric contacts shall have an inductance
value greater than 100 millihenries.
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FIGURE D-3
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(h) Maximum temperature. In the nor- component shall not exceed 302 °F (150

mal operation of the blasting unit, the °C).
maximum temperature of any electric (i) Capacitor discharge. The blasting
unit shall include an automatic means
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to dissipate any electric charge re-
maining in any capacitor after the
blasting unit is deenergized and not in
use.

(j) Construction. Blasting units shall
meet the acceptable performance cri-
teria of the construction test of §7.67.

(k) Locking device. The blasting unit
shall be equipped with a locking device
to prevent unauthorized use.

(1) Enclosure. The blasting unit enclo-
sure shall be protected against tam-
pering by—

(1) Sealing the enclosure, except the
battery compartment, using contin-
uous welding, brazing, soldering, or
equivalent methods; or

(2) Sealing the electric components,
other than batteries, in a solidified in-
sulating material and assembling the
enclosure with tamper-resistant hard-
ware.

(m) Battery charging. Blasting units
that contain rechargeable batteries
shall have the following:

(1) A blocking diode, or equivalent
device, in series with the battery to
prevent electric energy in the battery
from being available at the charging
connector.

(2) The charging connector recessed
into the enclosure.

§7.65 Critical characteristics.

The following critical characteristics
shall be inspected or tested on each
blasting unit to which an approval
marking is affixed:

(a) The output current.

(b) The voltage cut-off time.

(c) The components that control volt-
age and current through each making
and breaking electric contact.

(d) Operation of the visual indicator
and the firing switch.

§7.66 Output energy test.

(a) Test procedures. The blasting unit
shall be tested by firing into each of
the following resistive loads, within a
tolerance of +1%:

(1) The maximum blasting circuit re-
sistance.

(2) Any resistive load between 3 ohms
and the maximum blasting circuit re-
sistance.

(3) One ohm.

(b) Acceptable performance. (1) The
voltage shall be zero at the firing line
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terminals 10 milliseconds after oper-
ation of the firing switch.

(2) The electric current from the
blasting unit shall be:

(i) Less than 50 milliamperes except
during firing of the blasting unit.

(ii) Available only through the firing
line terminals.

(iii) At least an average of 2 amperes
during the first 5 milliseconds fol-
lowing operation of the firing switch.

(iv) Not exceed an average of 100 am-
peres during the first 10 milliseconds

following operation of the firing
switch.
§7.67 Construction test.

The constuction test is to be per-
formed on the blasting unit subsequent
to the output energy test of §7.66.

(a) Test procedures. (1) The blasting
unit shall be dropped 20 times from a
height of 3 feet onto a horizontal con-
crete floor. When dropped, the orienta-
tion of the blasting unit shall be varied
each time in an attempt to have a dif-
ferent surface, corner, or edge strike
the floor first for each drop.

(2) After the blasting unit has been
drop tested in accordance with para-
graph (a)(1) above, it shall be sub-
merged in 1 foot of water for 1 hour in
each of 3 tests. The water temperature
shall be maintained within +5 °F (+2.8
°C) of 40 °F (4.4 °C), 70 °F (21.1 °C) and
100 °F (37.8 °C) during the tests.

(3) Immediately after removing the
blasting unit from the water at each
temperature, the unit shall be operated
first with the firing line terminals open
circuited, then operated again with the
firing line terminals short circuited,
and last, the output energy tested in
accordance with the output energy test
of §7.66.

(b) Acceptable performance. (1) The
blasting unit shall meet the acceptable
performance criteria of the output en-
ergy test in §7.66 each time it is per-
formed.

(2) There shall be no damage to the
firing line terminals that exposes an
electric conductor.

(3) The visual indicator shall be oper-
ational.

(4) The batteries shall not be sepa-
rated from the blasting unit.
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(5) There shall be no water inside the
blasting unit enclosure, except for the
battery compartment.

§7.68 Firing line terminals test.

(a) Test procedures. (1) The contact re-
sistance through each firing line ter-
minal shall be determined.

(2) A 10-pound pull shall be applied to
a No. 18 gauge wire that has been con-
nected to each firing line terminal ac-
cording to the manufacturer’s instruc-
tions.

(b) Acceptable performance. (1) The
contact resistance shall not be greater
than 1 ohm.

(2) The No. 18 gauge wire shall not
become disconnected from either firing
line terminal.

§7.69 Approval marking.

Each approved blasting unit shall be
identified as permissible by a legible
and permanent marking securely at-
tached, stamped, or molded to the out-
side of the unit. This marking shall in-
clude the following:

(a) The assigned MSHA approval
number.

(b) The maximum blasting circuit re-
sistance.

(c) A warning that the unit’s compo-
nents must not be disassembled or re-
moved.

(d) The replacement battery types if
the unit has replaceable batteries.

(e) A warning placed next to the
charging connector that the battery
only be charged in a fresh air location
if rechargeable batteries are used.

(f) A warning that the unit is com-
patible only with detonators that
will—

(1) Fire when an average of 1.5 am-
peres is applied for 5 milliseconds;

(2) Not misfire when up to an average
100 amperes is applied for 10 milli-
seconds; and

(3) Not fire when a current of 250
milliamperes or less is applied.

§7.70 Post-approval product audit.

Upon request by MSHA, but not more
than once a year except for cause, the
approval holder shall make an ap-
proved blasting unit available for audit
at no cost to MSHA.
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§7.71 Approval checklist.

Each blasting unit bearing an MSHA
approval marking shall be accom-
panied by a description of what is nec-
essary to maintain the blasting unit as
approved.

[64 FR 48210, Nov. 21, 1989, as amended at 60
FR 33723, June 29, 1995]

§7.72 New technology.

MSHA may approve a blasting unit
that incorporates technology for which
the requirements of this subpart are
not applicable if the Agency deter-
mines that the blasting unit is as safe
as those which meet the requirements
of this subpart.

Subpart E—Diesel
tended for Use
ground Coal Mines

Engines In-
in Under-

SOURCE: 61 FR 55504, Oct. 25, 1996, unless
otherwise noted.

§7.81 Purpose and effective date.

Subpart A general provisions of this
part apply to this subpart E. Subpart E
establishes the specific engine perform-
ance and exhaust emission require-
ments for MSHA approval of diesel en-
gines for use in areas of underground
coal mines where permissible electric
equipment is required and areas where
non-permissible electric equipment is
allowed. It is effective November 25,
1996.

§7.82 Definitions.

In addition to subpart A definitions
of this part, the following definitions
apply in this subpart.

Brake Power. The observed power
measured at the crankshaft or its
equivalent when the engine is equipped
only with standard auxiliaries nec-
essary for its operation on the test bed.

Category A engines. Diesel engines in-
tended for use in areas of underground
coal mines where permissible electric
equipment is required.

Category B engines. Diesel engines in-
tended for use in areas of underground
coal mines where nonpermissible elec-
tric equipment is allowed.
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Corrosion-resistant material. Material
that has at least the corrosion-resist-
ant properties of type 304 stainless
steel.

Diesel engine. Any compression igni-
tion internal combustion engine using
the basic diesel cycle where combus-
tion results from the spraying of fuel
into air heated by compression.

Exhaust emission. Any substance
emitted to the atmosphere from the ex-
haust port of the combustion chamber
of a diesel engine.

Intermediate speed. Maximum torque
speed if it occurs between 60 percent
and 75 percent of rated speed. If the
maximum torque speed is less than 60
percent of rated speed, then the inter-
mediate speed shall be 60 percent of the
rated speed. If the maximum torque
speed is greater than 75 percent of the
rated speed, then the intermediate
speed shall be 75 percent of rated speed.

Low idle speed. The minimum no load
speed as specified by the engine manu-
facturer.

Maximum torque speed. The speed at
which an engine develops maximum
torque.

Operational range. All speed and load
(including percent loads) combinations
from the rated speed to the minimum
permitted engine speed at full load as
specified by the engine manufacturer.

Particulates. Any material collected
on a specified filter medium after di-
luting exhaust gases with clean, fil-
tered air at a temperature of less than
or equal to 125 °F (52 °C), as measured
at a point immediately upstream of the
primary filter. This is primarily car-
bon, condensed hydrocarbons, sulfates,
and associated water.

Percent load. The fraction of the max-
imum available torque at an engine
speed.

Rated horsepower. The nominal brake
power output of a diesel engine as spec-
ified by the engine manufacturer with
a specified production tolerance. For
laboratory test purposes, the fuel pump
calibration for the rated horsepower
must be set between the nominal and
the maximum fuel tolerance specifica-
tion.

Rated speed. Speed at which the rated
power is delivered, as specified by the
engine manufacturer.
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Steady-state condition. Diesel engine
operating condition which is at a con-
stant speed and load and at stabilized
temperatures and pressures.

Total oxides of nitrogen. The sum total
of the measured parts per millions
(ppm) of nitric oxide (NO) plus the
measured ppm of nitrogen dioxide
(NO>).

§7.83 Application requirements.

(a) An application for approval of a
diesel engine shall contain sufficient
information to document compliance
with the technical requirements of this
subpart and specify whether the appli-
cation is for a category A engine or
category B engine.

(b) The application shall include the
following engine specifications—

(1) Model number;

(2) Number of cylinders, cylinder bore
diameter, piston stroke, engine dis-
placement;

(3) Maximum recommended air inlet
restriction and exhaust backpressure;

(4) Rated speed(s), rated horse-
power(s) at rated speed(s), maximum
torque speed, maximum rated torque,
high idle, minimum permitted engine
speed at full load, low idle;

(5) Fuel consumption at rated horse-
power(s) and at the maximum rated
torque;

(6) Fuel injection timing; and

(7) Performance specifications of tur-
bocharger, if applicable.

(c) The application shall include di-
mensional drawings (including toler-
ances) of the following components
specifying all details affecting the
technical requirements of this subpart.
Composite drawings specifying the re-
quired construction details may be sub-
mitted instead of individual drawings
of the following components—

(1) Cylinder head;

(2) Piston;

(3) Inlet valve;

(4) Exhaust valve;

(5) Cam shaft—profile;

(6) Fuel cam shaft, if applicable;

(7) Injector body;

(8) Injector nozzle;

(9) Injection fuel pump;

(10) Governor;

(11) Turbocharger, if applicable;

(12) Aftercooler, if applicable;

(13) Valve guide;
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(14) Cylinder head gasket; and

(15) Precombustion chamber, if appli-
cable.

(d) The application shall include a
drawing showing the general arrange-
ment of the engine.

(e) All drawings shall be titled, dated,
numbered, and include the latest revi-
sion number.

(f) When all necessary testing has
been completed, the following informa-
tion shall be submitted:

(1) The gaseous ventilation rate for
the rated speed and horsepower.

(2) The particulate index for the
rated speed and horsepower.

(3) A fuel deration chart for altitudes
for each rated speed and horsepower.

§7.84 Technical requirements.

(a) Fuel injection adjustment. The fuel
injection system of the engine shall be
constructed so that the quantity of
fuel injected can be controlled at a de-
sired maximum value. This adjustment
shall be changeable only after breaking
a seal or by altering the design.

(b) Maximum fuel-air ratio. At the
maximum fuel-air ratio determined by
§7.87 of this part, the concentrations
(by volume, dry basis) of carbon mon-
oxide (CO) and oxides of nitrogen (NOx)
in the undiluted exhaust gas shall not
exceed the following:

(1) There shall be no more than 0.30
percent CO and no more than 0.20 per-
cent NOx for category A engines.

(2) There shall be no more than 0.25
percent CO and no more than 0.20 per-
cent NOx for category B engines.

(c) Gaseous emissions ventilation rate.
Ventilation rates necessary to dilute
gaseous exhaust emissions to the fol-
lowing values shall be determined
under §7.88 of this part:

Carbon dioxide .................. —5000 ppm
Carbon monoxide .... —50 ppm
Nitric oxide ............ — 25 ppm
Nitrogen dioxide —5 ppm

A gaseous ventilation rate shall be de-
termined for each requested speed and
horsepower rating as described in
§7.88(b) of this part.

(d) Fuel deration. The fuel rates speci-
fied in the fuel deration chart shall be
based on the tests conducted under
paragraphs (b) and (c) of this section
and shall ensure that the maximum
fuel:air (f/a) ratio determined under
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paragraph (b) of this section is not ex-
ceeded at the altitudes specified in the
fuel deration chart.

(e) Particulate index. For each rated
speed and horsepower requested, the
particulate index necessary to dilute
the exhaust particulate emissions to 1
mg/m3 shall be determined under §7.89
of this part.

§7.85 Critical characteristics.

The following critical characteristics
shall be inspected or tested on each
diesel engine to which an approval
marking is affixed—

(a) Fuel rate is set properly; and

(b) Fuel injection pump adjustment
is sealed, if applicable.

§7.86 Test equipment and specifica-
tions.

(a) Dynamometer test cell shall be
used in determining the maximum f/a
ratio, gaseous ventilation rates, and
the particulate index.

(1) The following testing devices
shall be provided:

(i) An apparatus for measuring
torque that provides an accuracy of
+2.0 percent based on the engine’s max-
imum value;

(ii) An apparatus for measuring revo-
lutions per minute (rpm) that provides
an accuracy of +2.0 percent based on
the engine’s maximum value;

(iii) An apparatus for measuring tem-
perature that provides an accuracy of
+4 °F (2 °C) of the absolute value except
for the exhaust gas temperature device
that provides an accuracy of £27 °F (156
°0);

(iv) An apparatus for measuring in-
take and exhaust restriction pressures
that provides an accuracy of +5 percent
of maximum;

(v) An apparatus for measuring at-
mospheric pressure that provides an
accuracy of +0.5 percent of reading;

(vi) An apparatus for measuring fuel
flow that provides an accuracy of +2
percent based on the engine’s max-
imum value;

(vii) An apparatus for measuring the
inlet air flow rate of the diesel engine
that provides an accuracy of +2 percent
based on the engine’s maximum value;
and

(viii) For testing category A engines,
an apparatus for metering in 1.0 +0.1
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percent, by volume, of methane (CHj)
into the intake air system shall be pro-
vided.

(2) The test fuel specified in Table E-
1 shall be a low volatile hydrocarbon
fuel commercially designated as ‘“Type
2-D”’ grade diesel fuel. The fuel may
contain nonmetallic additives as fol-
lows: Cetane improver, metal deacti-
vator, antioxidant, dehazer, antirust,
pour depressant, dye, dispersant, and
biocide.

TABLE E—1—DIESEL TEST FUEL SPECIFICATIONS

ltem ASTM Type 2-D
Cetane number D613 | 40-48.
Cetane index D976 | 40-48.
Distillation range:
IBP °F D86 340-400.
(°C) (171.1-204.4).
10 pct. point, °F D86 400-460.
(°C) ..... (204.4-237.8).
50 pct. point, °F D86 470.540.
(°C) ..... (243.3-282.2).
90 pct. point, °F D86 560-630.
(°C) (293.3-332.2).
EP, °F ........ ... | D86 610-690.
(°C) . (321.1-365.6).
Gravity,°API ............ D287 | 32-37.
Total sulfur, pct. ......cccoeeviiiiiinns D2622 | 0.03-0.05.
Hydrocarbon composition:
Aromatics, pct. ......ccceeeenn D1319 | 27 minimum.
Paraffins, naphthenes, | D1319 | Remainder.
olefins.
Flashpoint, minimum, °F . 93 130.
[ J— . (54.4).
Viscosity, centistokes 445 2.0-3.2.

(3) The test fuel temperature at the
inlet to the diesel engine’s fuel injec-
tion pump shall be controlled to the
engine manufacturer’s specification.

(4) The engine coolant temperature
(if applicable) shall be maintained at
normal operating temperatures as
specified by the engine manufacturer.

(5) The charge air temperature and
cooler pressure drop (if applicable)
shall be set to within =7 °F(4 °C) and
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+0.59 inches Hg (2kPa) respectively, of
the manufacturer’s specification.

(b) Gaseous emission sampling sys-
tem shall be used in determining the
gaseous ventilation rates.

(1) The schematic of the gaseous sam-
pling system shown in Figure E-1 shall
be used for testing category A engines.
Various configurations of Figure E-1
may produce equivalent results. The
components in Figure E-1 are des-
ignated as follows—

(i) Filters—F1, F2, F3, and F4;

(ii) Flowmeters—FL1, FL2, FL3, FL4,
FL5, FL6, and FLT7;

(iii) Upstream Gauges—Gl, G2, and
Gb;

(iv) Downstream Gauges—G3, G4, and
G6;

(v) Pressure Gauges—P1, P2, P3, P4,
P5, and P6;

(vi) Regulators—R1, R2, R3, R4, R5,
R6, and RT;

(vii) Selector Valves—V1, V2, V3, V4,
Ve, V7, V8, V15, and V19;

(viii) Heated Selector Valves—V5,
V13, V16, and V1T;

(ix) Flow Control Valves—V9, V10,
V11 and V12;

(x) Heated Flow Control Valves—V14
and V18;

(xi) Pump—Sample Transfer Pump;

(xii) Temperature Sensor—(T1);

(xiii) Dryer—D1 and D2; and

(xiv) Water traps—WT1 and WT2.

(A) Water removal from the sample
shall be done by condensation.

(B) The sample gas temperature or
dew point shall be monitored either
within the water trap or downstream of
the water trap and shall not exceed 45
°F (7 °C).

(C) Chemical dryers are not per-
mitted.
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may produce equivalent results. The

(2) The schematic of the gaseous sam-
pling system shown in Figure E-2 shall

components are designated as follows—

(i) Filters—F1, F2, F3, and F4;

be used for testing category B engines.
Various configurations of Figure E-2
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(ii) Flowmeters—FL1, FL2, FL3, and
F14;

(iii) Upstream Gauges—G1, and G2;

(iv) Downstream Gauges—G3, and G4;

(v) Pressure Gauges—P1, P2, P3, and
P4;

(vi) Regulators—R1, R2, R3, and R4;

(vii) Selector Valves—V1, V2, V3, V4,
V6, and VT;

(viii) Heated Selector Valves—V5, V8,
and V12;

(ix) Flow Control Valves—V9, V10,
V11;

(x) Heated Flow Control Valves—V13;

(xi) Pump—Sample Transfer Pump;
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(xii) Temperature Sensor—(T1); and

(xiii) Water traps—WT1 and WT2.

(A) Water removal from the sample
shall be done by condensation.

(B) The sample gas temperature or
dew point shall be monitored either
within the water trap or downstream of
the water trap and shall not exceed 45
°F (7 °C).

(C) Chemical dryers are not per-
mitted.

(3) All components or parts of compo-
nents that are in contact with the sam-
ple gas or corrosive calibration gases
shall be corrosion-resistant material.
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(5) CO and CO, measurements shall be

made on a dry basis.

(4) All analyzers shall obtain the
sample to be analyzed from the same

sample probe.
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(6) Calibration or span gases for the
NOx measurement system shall pass
through the NO, to NO converter.

(7 A stainless steel sample probe
shall be straight, closed-end, multi-
holed, and shall be placed inside the ex-
haust pipe.

(i) The probe length shall be at least
80 percent of the diameter of the ex-
haust pipe.

(ii) The inside diameter of the sample
probe shall not be greater than the in-
side diameter of the sample line.

(iii) The heated sample line shall
have a 0.197 inch (b mm) minimum and
a 0.53 inch (13.5 mm) maximum inside
diameter.

(iv) The wall thickness of the probe
shall not be greater than 0.040 inch (1
mm).

(v) There shall be a minimum of 3
holes in 3 different radial planes sized
to sample approximately the same
flow.

(8) The sample probe shall be located
in the exhaust pipe at a minimum dis-
tance of 1.6 feet (0.5 meters) or 3 times
the diameter of the exhaust pipe,
whichever is the larger, from the ex-
haust manifold outlet flange or the
outlet of the turbocharger. The ex-
haust gas temperature at the sample
probe shall be a minimum of 158 °F (70
°C).

(9) The maximum allowable leakage
rate on the vacuum side of the analyzer
pump shall be 0.5 percent of the in-use
flow rate for the portion of the system
being checked.

(10) General analyzer specifications. (1)
The total measurement error, includ-
ing the cross sensitivity to other gases,
(paragraphs (b)(11)(ii), (b)(12)(iii),
(b)(13)(iii), and (b)(13)(iv) of this sec-
tion), shall not exceed +5 percent of the
reading or +3.5 percent of full scale,
whichever is smaller. For concentra-
tions of less than 100 ppm the measure-
ment error shall not exceed +4 ppm.

(ii) The repeatability, defined as 2.5
times the standard deviation of 10 re-
petitive responses to a given calibra-
tion or span gas, must be no greater
than +1 percent of full scale concentra-
tion for each range used above 155 parts
per million (ppm) or parts per million
equivalent carbon (ppmC) or +2 percent
of each range used below 155 ppm (or
ppmC).
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(iii) The analyzer peak to peak re-
sponse to zero and calibration or span
gases over any 10 second period shall
not exceed 2 percent of full scale on all
ranges used.

(iv) The analyzer zero drift during a
1-hour period shall be less than 2 per-
cent of full scale on the lowest range
used. The zero-response is the mean re-
sponse, including noise, to a zero gas
during a 30-second time interval.

(v) The analyzer span drift during a
1-hour period shall be less than 2 per-
cent of full scale on the lowest range
used. The analyzer span is defined as
the difference between the span re-
sponse and the zero response. The span
response is the mean response, includ-
ing noise, to a span gas during a 30-sec-
ond time interval.

(11) CO and CO, analyzer specifica-
tions. (i) Measurements shall be made
with nondispersive infrared (NDIR)
analyzers.

(ii) For the CO analyzer, the water
and CO, interference shall be less than
1 percent of full scale for ranges equal
to or greater than 300 ppm (3 ppm for
ranges below 300 ppm) when a CO, span
gas concentration of 80 percent to 100
percent of full scale of the maximum
operating range used during testing is
bubbled through water at room tem-
perature.

(12) For NOx analysis using a
chemiluminescence (CL) analyzer the
following parameters shall apply:

(i) From the sample point to the NO,
to NO converter, the NOx sample shall
be maintained between 131 °F (556 °C)
and 392 °F (200 °C).

(ii) The NO, to NO converter effi-
ciency shall be at least 90 percent.

(iii) The quench interference from
CO, and water vapor must be less than
3.0 percent.

(13) For NOx analysis using an NDIR
analyzer system the following param-
eters shall apply:

(i) The system shall include a NO, to
NO converter, a water trap, and a NDIR
analyzer.

(ii) From the sample point to the NO,
to NO converter, the NOx sample shall
be maintained between 131 °F (55 °C)
and 392 °F (200 °C).

(iii) The minimum water rejection
ratio (maximum water interference)
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for the NOx NDIR analyzer shall be
5,000:1.

(iv) The minimum CO, rejection ratio
(maximum CO, interference) for the
NOx NDIR analyzer shall be 30,000:1.

(14) When CH,; is measured using a
heated flame ionization detector
(HFID) the following shall apply:

(i) The analyzer shall be equipped
with a constant temperature oven that
houses the detector and sample-han-
dling components.

(ii) The detector, oven, and sample-
handling components shall be suitable
for continuous operation at tempera-
tures of 374 °F (190 °C) +18 °F (10 °C).

(iii) The analyzer fuel shall contain
40 +2 percent hydrogen. The balance
shall be helium. The mixture shall con-
tain <1 part per million equivalent car-
bon (ppmC), and <400 ppm CO.

(iv) The burner air shall contain < 2
ppmC hydrocarbon.

(v) The percent of oxygen inter-
ference shall be less than 5 percent.

(156) An NDIR analyzer for measuring
CH4 may be used in place of the HFID
specified in paragraph (b)(14) of this
section and shall conform to the re-
quirements of paragraph (b)(10) of this
section. Methane measurements shall
be made on a dry basis.

(16) Calibration gas values shall be
traceable to the National Institute for

Standards and Testing (NIST),
“Standard Reference Materials™
(SRM’s). The analytical accuracy of

the calibration gas values shall be
within 2.0 percent of NIST gas stand-
ards.

(17) Span gas values shall be trace-
able to NIST SRM’s. The analytical ac-
curacy of the span gas values shall be
within 2.0 percent of NIST gas stand-
ards.

(18) Calibration or span gases for the
CO and CO, analyzers shall have puri-
fied nitrogen as a diluent. Calibration
or span gases for the CH; analyzer shall
be CH; with purified synthetic air or
purified nitrogen as diluent.

(19) Calibration or span gases for the
NOx analyzer shall be NO with a max-
imum NO, concentration of 5 percent of
the NO content. Purified nitrogen shall
be the diluent.

(20) Zero-grade gases for the CO, CO,,
CH, , and NOx analyzers shall be either
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purified synthetic air or purified nitro-
gen.

(21) The allowable zero-grade gas (pu-
rified synthetic air or purified nitro-
gen) impurity concentrations shall not
exceed < 1ppm C, <1 ppm CO, <400 ppm
CO,, and £0.1 ppm NO.

(22) The calibration and span gases
may also be obtained by means of a gas
divider. The accuracy of the mixing de-
vice must be such that the concentra-
tion of the diluted calibration gases are
within 2 percent.

(c) Particulate sampling system shall
be used in determining the particulate
index. A schematic of a full flow (single
dilution) particulate sampling system
for testing under this subpart is shown
in Figures E-3 and E-4.

(1) The dilution system shall meet
the following parameters:

(i) Either a positive displacement
pump (PDP) or a critical flow venturi
(CFV) shall be used as the pump/mass
measurement device shown in Figure
E-3.

(ii) The total volume of the mixture
of exhaust and dilution air shall be
measured.

(iii) All parts of the system from the
exhaust pipe up to the filter holder,
which are in contact with raw and di-
luted exhaust gas, shall be designed to
minimize deposition or alteration of
the particulate.

(iv) All parts shall be made of elec-
trically conductive materials that do
not react with exhaust gas compo-
nents.

(v) All parts shall be electrically
grounded to prevent electrostatic ef-
fects.

(vi) Systems other than full flow sys-
tems may also be used provided they
yield equivalent results where:

(A) A seven sample pair (or larger)
correlation study between the system
under consideration and a full flow di-
lution system shall be run concur-
rently.

(B) Correlation testing is to be per-
formed at the same laboratory, test
cell, and on the same engine.

(C) The equivalency criterion is de-
fined as a +b percent agreement of the
sample pair averages.

(2) The mass of particulate in the ex-
haust shall be collected by filtration.
The exhaust temperature immediately
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before the primary particulate filter
shall not exceed 125 °F (52.0 °C).

(3) Exhaust system backpressure
shall not be artificially lowered by the
PDP, CFV systems or dilution air inlet
system. Static exhaust backpressure
measured with the PDP or CFV system
operating shall remain within +0.44
inches Hg (1.5 kPa) of the static pres-
sure measured without being connected
to the PDP or CFV at identical engine
speed and load.

(4) The gas mixture temperature
shall be measured at a point imme-
diately ahead of the pump or mass
measurement device.

(i) Using PDP, the gas mixture tem-
perature shall be maintained within £10
°F (6.0 °C) of the average operating
temperature observed during the test,
when no flow compensation is used.

(ii) Flow compensation can be used
provided that the temperature at the
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inlet to the PDP does not exceed 122 °F
(50 °C).

(iii) Using CFV, the gas mixture tem-
perature shall be maintained within +20
°F (11 °C) of the average operating tem-
perature observed during the test,
when no flow compensation is used.

(5) The heat exchanger shall be of
sufficient capacity to maintain the
temperature within the limits required
above and is optional if electronic flow
compensation is used.

(6) When the temperature at the inlet
of either the PDP or CFV exceeds the
limits stated in either paragraphs
(c)(4)() or (c)(4)(dii) of this section, an
electronic flow compensation system
shall be required for continuous meas-
urement of the flow rate and control of
the proportional sampling in the par-
ticulate sampling system.

(7) The flow capacity of the system
shall be large enough to eliminate
water condensation.
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FI1G. E-4 PARTICULATE SAMPLING SYSTEM
Particulate

Ho00

Diluted exhaust

(8) The flow capacity of the PDP or (52.0 °C) or less immediately before the

CFV system using single dilution shall primary particulate filter.
maintain the diluted exhaust at 125 °F (9) The flow capacity of the PDP or
CFV system using a double dilution

43



§7.86

system shall be sufficient to maintain
the diluted exhaust in the dilution tun-
nel at 375 °F (191 °C) or less at the sam-
pling zone.

(10) The secondary dilution system
shall provide sufficient secondary dilu-
tion air to maintain the double-diluted
exhaust stream at 125 °F (562.0 °C) or
less immediately before the primary
particulate filter.

(11) The gas flow meters or the mass
flow measurement instrumentation
shall have a maximum error of the
measured value within +2 percent of
reading.

(12) The dilution air shall have a tem-
perature of 77 °F £9 °F (25 °C 5 °C), and
be—

(i) Filtered at the air inlet; or

(ii) Sampled to determine back-
ground particulate levels, which can
then be subtracted from the values
measured in the exhaust stream.

(13) The dilution tunnel shall have
the following specifications:

(i) Be small enough in diameter to
cause turbulent flow (Reynolds number
greater than 4,000) and of sufficient
length to cause complete mixing of the
exhaust and dilution air;

(ii) Be at least 3 inches (756 mm) in di-
ameter; and

(iii) Be configured to direct the en-
gine exhaust downstream at the point
where it is introduced into the dilution
tunnel for thorough mixing.

(14) The exhaust pipe length from the
exit of the engine exhaust manifold or
turbocharger outlet to the dilution
tunnel shall not exceed a total length
of 32 feet (10 m).

(i) When the exhaust pipe exceeds 12
feet (4 m), then all pipe in excess of 12
feet (4 m) shall be insulated with a ra-
dial thickness of at least 1.0 inch (25
mm) and the thermal conductivity of
the insulating material shall be no
greater than 0.1 W/mK measured at 752
°F (400 °C).

(ii) To reduce the thermal inertia of
the exhaust pipe, the thickness to di-
ameter ratio shall be 0.015 or less.

(iii) The use of flexible sections shall
be limited to the length to diameter
ratio of 12 or less.

(15) The particulate sample probe
shall—

(i) Be installed in the dilution tunnel
facing upstream, on the dilution tunnel
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centerline, and approximately 10 dilu-
tion tunnel diameters downstream of
the point where the engine’s exhaust
enters the dilution tunnel; and

(ii) Have 0.5 inches (12 mm) minimum
inside diameter.

(16) The inlet gas temperature to the
particulate sample pump or mass
measurement device shall remain a
constant temperature of 5 °F (3.0 °C) if
flow compensation is not used.

(17) The secondary dilution portion of
the double dilution system shall have:

(i) A particulate transfer tube shall
have a 0.5 inch (12 mm) minimum in-
side diameter not to exceed 40 inches
(1020 mm) in length measured from the
probe tip to the secondary dilution
tunnel has:

(A) An inlet with the transfer tube
facing upstream in the primary dilu-
tion tunnel, centerline, and approxi-
mately 10 dilution tunnel diameters
downstream of the point where the en-
gine’s exhaust enters the dilution tun-
nel.

(B) An outlet where the transfer tube
exits on the centerline of the secondary
tunnel and points downstream.

(ii) A secondary tunnel that has a
minimum diameter of 3.0 inches (75
mm), and of sufficient length to pro-
vide a residence time of at least 0.25
seconds for the double-diluted sample.

(iii) Secondary dilution air supplied
at a temperature of 77 °F 19 °F (25 °C +5
°C).

(iv) A primary filter holder located
within 12.0 inches (300 mm) of the exit
of the secondary tunnel.

(18) The particulate sampling filters
shall—

(i) Be fluorocarbon-coated glass fiber
filters or fluorocarbon-based (mem-
brane) filters and have a 0.3 pm di-
octylphthalate (DOP) collection effi-
ciency of at least 95 percent at a gas
face velocity between 35 and 80 cm/s.;

(ii) Have a minimum diameter of 1.85
inches (47 mm), 1.46 inches (37 mm)
stain diameter;

(iii) Have a minimum filter loading
ratio of 0.5mg/1075 mm?2 stain area for
the single filter method.

(iv) Have minimum filter loading
such that the sum of all eight (8) mul-
tiple filters is equal to the minimum
loading value (mg) for a single filter
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multiplied by the square root of eight
(8).

(v) Be sampled at the same time by a
pair of filters in series (one primary
and one backup filter) so that:

(A) The backup filter holder shall be
located no more than 4 inches (100 mm)
downstream of the primary filter hold-
er.

(B) The primary and backup filters
shall not be in contact with each other.

(C) The filters may be weighed sepa-
rately or as a pair with the filters
placed stain side to stain side.

(D) The single filter method incor-
porates a bypass system for passing the
sample through the filters at the de-
sired time.

(vi) Have a pressure drop increase be-
tween the beginning and end of the test
of no more than 7.4 in Hg (26kPa).

(vii) Filters of identical quality shall
be used when performing correlation
tests specified in paragraph (c)(1)(vi) of
this section.

(19) Weighing chamber specifications.
(i) The temperature of the chamber
(room) in which the particulate filters
are conditioned and weighed shall be
maintained to within 72 °F 45 °F (22 °C
+3 °C) during all filter conditioning and
weighing.

(ii) The humidity of the chamber
(room) in which the particulate filters
are conditioned and weighed shall be
maintained to a dewpoint of 49 °F 45 °F
(9.5 °C 4£3 °C) and a relative humidity of
45 percent +8 percent during all filter
conditioning and weighing.

(iii) The chamber (room) environ-
ment shall be free of any ambient con-
taminants (such as dust) that would
settle on the particulate filters during
their stabilization. This shall be deter-
mined as follows:

(A) At least two unused reference fil-
ters or reference filter pairs shall be
weighed within four (4) hours of, but
preferably at the same time as the
sample filter (pair) weighings.

(B) The reference filters are to be the
same size and material as the sample
filters.

(C) If the average weight of reference
filters (reference filter pairs) changes
between sample filter weighings by
more than 5.0 percent (7.5 percent for
the filter pair respectively) of the rec-
ommended minimum filter loading in
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paragraphs (c)(18)(iii) or (c)(18)(iv) of
this section, then all sample filters
shall be discarded and the tests re-
peated.

(20) The analytical balance used to
determine the weights of all filters
shall have a precision (standard devi-
ation) of 20 ug and resolution of 10 ug.
For filters less than 70 mm diameter,
the precision and resolution shall be 2
ug and 1 ug, respectively.

(21) All filters shall be neutralized to
eliminate the effects of static elec-
tricity prior to weighing.

§7.87 Test to determine the maximum
fuel-air ratio.

(a) Test procedure. (1) Couple the die-
sel engine to the dynamometer and
connect the sampling and measure-
ment devices specified in §7.86.

(2) Prior to testing, zero and span the
CO and NOx analyzers to the lowest an-
alyzer range that will be used during
this test.

(3) While running the engine, the fol-
lowing shall apply:

(i) The parameter for the laboratory

atmospheric factor, f,, shall be:
0.98<f£,<1.02;
(A) The -equation is f,=(99/P;) *

((T,+273)/298)0-7 for a naturally aspi-
rated and mechanically supercharged
engines; or

(B) The equation is £,=(99/P;)0-7*
((T,+273)/298)1-5 for a turbocharged en-
gine with or without cooling of the in-
take air.

Where:

P, = dry atmospheric pressure (kPa)
T, = intake air temperature (°C)

(ii) The air inlet restriction shall be
set within #10 percent of the rec-
ommended maximum air inlet restric-
tion as specified by the engine manu-
facturer at the engine operating condi-
tion giving maximum air flow to deter-
mine the concentration of CO as speci-
fied in paragraph (a)(6) of this section.

(iii) The exhaust backpressure re-
striction shall be set within +10 percent
of the maximum exhaust backpressure
as specified by the engine manufac-
turer at the engine operating condition
giving maximum rated horsepower to
determine the concentrations of CO
and NOx as specified in paragraph
(a)(6)of this section.
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(iv) The air inlet restriction shall be
set within +10 percent of a rec-
ommended clean air filter at the en-
gine operating condition giving max-
imum air flow as specified by the en-
gine manufacturer to determine the
concentration of NOx as specified in
paragraph (a)(6) of this section.

(4) The engine shall be at a steady-
state condition when the exhaust gas
samples are collected and other test
data is measured.

(5) In a category A engine, 1.0 £0.1
percent CH,4 shall be injected into the
engine’s intake air.

(6) Operate the engine at several
speed/torque conditions to determine
the concentrations of CO and NOx, dry
basis, in the raw exhaust.

(b) Acceptable performance. The CO
and NOx concentrations in the raw ex-
haust shall not exceed the limits speci-
fied in §7.84(b) throughout the specified
operational range of the engine.

§7.88 Test to determine the gaseous
ventilation rate.

The test shall be performed in the
order listed in Table E-2. The test for
determination of the particulate index
described in §7.89 may be done simulta-
neously with this test.

(a) Test procedure. (1) Couple the die-
sel engine to the dynamometer and at-
tach the sampling and measurement
devices specified in §7.86.

(2) A minimum time of 10 minutes is
required for each test mode.

(3) CO, CO,, NOx, and CH, analyzers
shall be zeroed and spanned at the ana-
lyzer range to be used prior to testing.

(4) Run the engine.

(i) The parameter for f, shall be cal-
culated in accordance with §7.87(a)(3).

(ii) The air inlet and exhaust
backpressure restrictions on the engine

30 CFR Ch. I (7-1-07 Edition)

shall be set as specified in §§7.87(a)(3)
(iii) and (iv).

(5) The engine shall be at a steady-
state condition before starting the test
modes.

(i) The output from the gas analyzers
shall be measured and recorded with
exhaust gas flowing through the ana-
lyzers a minimum of the last three (3)
minutes of each mode.

(ii) To evaluate the gaseous emis-
sions, the last 60 seconds of each mode
shall be averaged.

(iii) A 1.0 0.1 percent CH,4, by vol-
ume, shall be injected into the engine’s
intake air for category A engines.

(iv) The engine speed and torque
shall be measured and recorded at each
test mode.

(v) The data required for use in the
gaseous ventilation calculations speci-
fied in paragraph (a)(9) of this section
shall be measured and recorded at each
test mode.

(6) Operate the engine at each rated
speed and horsepower rating requested
by the applicant according to Table E-
2 in order to measure the raw exhaust
gas concentration, dry basis, of CO,
CO,, NO, and NO,, and CH4- exhaust
(category A engines only).

(i) Test speeds shall be maintained
within #1 percent of rated speed or 3
RPM, which ever is greater, except for
low idle which shall be within the tol-
erances established by the manufac-
turer.

(ii) The specified torque shall be held
so that the average over the period
during which the measurements are
taken is within +2 percent of the max-
imum torque at the test speed.

(7) The concentration of CH; in the
intake air shall be measured for cat-
egory A engines.

TABLE E—2—GASEOUS TEST MODES

Speed Rated speed Intermediate speed Low-
idle
speed
% Torque 100 75 50 10 100 75 50

(8) After completion of the test
modes, the following shall be done:
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(i) Zero and span the analyzers at the
ranges used during the test.
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(ii) The gaseous emission test shall
be acceptable if the difference in the
zero and span results taken before the
test and after the test are less than 2
percent.

(9) The gaseous ventilation rate for
each exhaust gas contaminant shall be
calculated as follows—

(i) The following abbreviations shall
apply to both category A and category
B engine calculations as appropriate:

cfm—Cubic feet per min (ft3/min)
Exh—Exhaust

A—Air (1bs/hr)

H—Grains of water per 1b. of dry intake air
J—Conversion factor

m—Mass flow rate (mass/hr)
TI—Intake air temperature (°F)
PCAir—Percent Air
PCCH,—Percent CH4 (intake air)
UCH,—Unburned CH4
PCECH,—Percent Exhaust CH4

(ii) Exhaust gas flow calculation for
category B engines shall be (m
Exh)=(A)+(m fuel).

(iii) Fuel/air ratio for category B en-
gines shall be (f/a)=(m fuel) / (A).

(iv) Methane flow through category A
engines shall be determined by the fol-
lowing:

PCAir=100— PCCH,
Y=(PCAir)(0.289)+(PCCH,)(0.16)
7=(0.16)(PCCH,)+Y
mCH.=(A)(Z2)+(1-Z)

(v) Exhaust gas flow calculation for
category A engines shall be (m
Exh)=(A)+(m fuel)+(m CH,)

(vi) Unburned CH, (1bs/hr) calculation
for category A engines shall be
mUCH,=(m Exh)(0.0052)(PCECH,)

(vii) Fuel/air ratio for category A en-
gines shall be (fla)=((m fuel)+(m
CH,4) — (m UCH4))+(A)

(viii) Conversion from dry to wet
basis for both category A and category
B engines shall be:

(NO wet basis)=(NO dry basis)(J)
(NO, wet basis)=(NO, dry basis)(J)
(CO, wet basis)=(CO, dry basis)(J)
(CO wet basis)=(CO dry basis)(10—4)(J)

Where:
J=(f/a)(—1.87)+(1— (0.00022)(H))
(ix) NO and NO, correction for hu-

midity and temperature for category A
and category B engines shall be:

(NO corr)=(NO wet basis)+(E)
(NO, corr)=(NO, wet basis)+(E)
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Where:
E=1.0+R)(H-"T5)+(G)(TI-"T7)
R=(f/a)(0.044) — (0.0038)
G=(f/a)(—0.116)+(0.0053)

(x) The calculations to determine the
m of each exhaust gas contaminant in
grams per hour at each test point shall
be as follows for category A and cat-
egory B engines:

(m NO)=(NO corr)(0.000470)(m Exh)
(m NO,)=(NO, corr)(0.000720)(m Exh)
(m CO,)=(CO, wet basis)(6.89)(m Exh)
(m CO)=(CO wet basis)(4.38)(m Exh)

(xi) The calculations to determine
the ventilation rate for each exhaust
gas contaminant at each test point
shall be as follows for category A and
category B engines:

(cfm NO)=(m NO)(K)
(cfm NOz)=(m NO)(K)
(cfm COz)=(m CO>)(K)
(cfm CO)=(m CO)(K)

Where:

K=13,913.4/ (pollutant grams/mole) (pollutant
dilution value specified in §7.84(c)).

(b) The gaseous ventilation rate for
each requested rated speed and horse-
power shall be the highest ventilation
rate calculated in paragraph (a)(9)(xi)
of this section.

(1) Ventilation rates less than 20,000
cfm shall be rounded up to the next 500
cfm.

Example: 10,432 cfm shall be listed
10,500 cfm.

(2) Ventilation rates greater than
20,000 cfm shall be rounded up to the
next 1,000 cfm.

Example: 26,382 cfm shall be listed
27,000 cfm.

[61 FR 55504, Oct. 25, 1996; 62 FR 34640, June
27, 1997]

§7.89 Test to determine the particu-
late index.

The test shall be performed in the
order listed in Table E-3.

(a) Test procedure. (1) Couple the die-
sel engine to the dynamometer and
connect the sampling and measure-
ment devices specified in §7.86.

(2) A minimum time of 10 minutes is
required for each measuring point.

(3) Prior to testing, condition and
weigh the particulate filters as follows:

(i) At least 1 hour before the test,
each filter (pair) shall be placed in a
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closed, but unsealed, petri dish and
placed in a weighing chamber (room)
for stabilization.

(ii) At the end of the stabilization pe-
riod, each filter (pair) shall be weighed.
The reading is the tare weight.

(iii) The filter (pair) shall then be
stored in a closed petri dish or a filter
holder, both of which shall remain in
the weighing chamber (room) until
needed for testing.

(iv) The filter (pair) must be re-
weighed if not used within 8 hours of
its removal from the weighing chamber
(room).

(4) Run the engine.

(i) The parameter for f, shall be cal-
culated in accordance with §7.87(a)(3).

(ii) The air inlet and exhaust
backpressure restrictions on the engine
shall be set as specified in §§7.87(a)(3)
(iii) and (iv).

(iii) The dilution air shall be set to
obtain a maximum filter face tempera-
ture of 125 °F (52 °C) or less at each test
mode.

(iv) The total dilution ratio shall not
be less than 4.

(6) The engine shall be at a steady
state condition before starting the test
modes.
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(i) The engine speed and torque shall
be measured and recorded at each test
mode.

(ii) The data required for use in the
particulate index calculation specified
in paragraph (a)(9) of this section shall
be measured and recorded at each test
mode.

(6) A 1.0 £0.1 percent CH4, by volume
shall be injected into the engine’s in-
take air for category A engines.

(7) Operate the engine at each rated
speed and horsepower rating requested
by the applicant according to Table E-
3 to collect particulate on the primary
filter.

(i) One pair of single filters shall be
collected or eight multiple filter pairs
shall be collected.

(ii) Particulate sampling shall be
started after the engine has reached a
steady-state condition.

(iii) The sampling time required per
mode shall be either a minimum of 20
seconds for the single filter method or
a minimum of 60 seconds for the mul-
tiple filter method.

(iv) The minimum particulate load-
ing specified in §§7.86(c)(18) (iii) or (iv)
shall be done.

TABLE E-3—PARTICULATE TEST MODES

Speed Rated speed Intermediate speed Low-
idle
speed
% Torque 100 75 50 10 100 75 50
0
Weighting factor ..o 0.15| 0.15| 0.15 0.1 0.1 0.1 0.1 0.15

(v) Test speeds shall be maintained
within + percent of rated speed or +3
RPM, which ever is greater, except for
low idle which shall be within the tol-
erances set by the manufacturer.

(vi) The specified torque shall be held
so that the average over the period
during which the measurements are
being taken is within +2 percent of the
maximum torque at the test speed.

(vii) The modal weighting factors
(WF) given in Table E-3 shall be ap-
plied to the multiple filter method dur-
ing the calculations as shown in para-
graph (a)(9)(iii)(B) of this section.

(viii) For the single filter method,
the modal WF shall be taken into ac-
count during sampling by taking a
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sample proportional to the exhaust
mass flow for each mode of the cycle.

(8) After completion of the test, con-
dition and weigh the particulate filters
in the weighing chamber (room) as fol-
lows:

(i) Condition the filters for at least 1
hour, but not more than 80 hours.

(ii) At the end of the stabilization pe-
riod, weigh each filter. The reading is
the gross weight.

(iii) The particulate mass of each fil-
ter is its gross weight minus its tare
weight.

(iv) The particulate mass (Pg for the
single filter method; Pg, for the mul-
tiple filter method) is the sum of the
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particulate masses collected on the pri-
mary and back-up filters.

(v) The test is void and must be rerun
if the sample on the filter contacts the
petri dish or any other surface.

(9) The particulate index for the mass
particulate shall be calculated from
the equations listed below—

(i) The following abbreviations shall
be:

cfm—Cubic feet per min (ft3 min)

PT—Particulate (gr/hr)

m mix—Diluted exhaust gas mass flow rate
on wet basis (kg/hr)

m sample—Mass of the diluted exhaust sam-
ple passed through the particulate sam-
pling filters (kg)

Pr—Particulate sample mass collected on a
filter (mg) at each test mode as determined
in Table E-3.

K,—Humidity correction factor for particu-
late

WF—Weighting factor

§7.89

i-Subscript denoting an individual mode,
i=1,...n
PI—Particulate Index (cfm)

(ii) When calculating ambient humid-
ity correction for the particulate con-
centration (P; part), the equation shall
be:

Pfcorr:(Pf)(Kp)
K,=1/(1+0.0133* (H-10.71))

Where:

H.,=humidity of the intake air, g water per
kg dry air

H,=(6.220* R, * pa)/(Ps—Pa — Ra*1072)

R.=relative humidity of the intake air, %

p.=saturation vapor pressure of the intake
air, kPa

pe=total barometric pressure, kPa

(iii) When the multiple filter method
is used, the following equations shall
be used.

(A) Mass of particulate emitted is
calculated as follows:

(Pfcorrmgi )(m mix kg /hri )

PT gr/hr, =

(m sample kg, )(1000 mg /gr)

(B) Determination of weighted par-
ticulate average is calculated as fol-
lows:

i=n

PT gr /hr =Y (PT gr /hr, )(WF, )

i=l1

(C) Determination of particulate
index for the mass particulate from the

PI=

average of the test modes shall be cal-
culated as follows:

(PT gr /hr)(1000 me fgr)(1 hr /60 min)(35.31 ft" /m”

(1/1mg/m3)

(iv) When the single filter method is
used, the following equations shall be
used.

(A) Mass of particulate emitted:
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(Ppeory mg)(m mix kg/hr)avg.

PT gr/hr =

Where:

(m mix kg / hr) avg.=

i

(m sample kg) =

(B) Determination of particulate
index for the mass particulate from the

PI=

Il
=

(m sample kg)(lOOO mg/gr)

(m mix kg / hr; )(WE, )

(m sample kg, )

average of the test modes shall be as
follows:

(PT gr /hr)(1000 me fgr)(1 hr /60 min)(35.31 ft" /m”

(1/1mg/m3)

(v) When the effective weighting fac-
tor, WFE,;, for each mode is calculated

for the single filter method, the fol-
lowing shall apply.

(m sample kg, ) (m mix kg /hr avg)

(A) WF, =

(B) The value of the effective
weighting factors shall be within +0.005
(absolute value) of the weighting fac-
tors listed in Table E-3.

(b) A particulate index for each re-
quested rated speed and horsepower
shall be the value determined in para-
graph (a)(9)(iii)(C) of this section for
the multiple filter method or para-
graph (a)(9)(iv)(B) of this section for
the single filter method.

(1) Particulate indices less than 20,000
cfm shall be rounded up to the next 500
cfm. Example: 10,432 cfm shall be listed
10,500 cfm.

(2) Particulate indices greater than
20,000 cfm shall be rounded up to the

(m sample kg)(m mix kg /hr, )

nearest thousand 1,000 cfm. Example:
26,382 cfm shall be listed 27,000 cfm.

[61 FR 55504, Oct. 25, 1996; 62 FR 34640, June
27, 1997]

§7.90 Approval marking.

Each approved diesel engine shall be
identified by a legible and permanent
approval marking inscribed with the
assigned MSHA approval number and
securely attached to the diesel engine.
The marking shall also contain the fol-
lowing information:

(a) Ventilation rate.

(b) Rated power.

(c) Rated speed.

(d) High idle.
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(e) Maximum altitude before
deration.

(f) Engine model number.

§7.91 Post-approval product audit.

Upon request by MSHA, but no more
than once a year except for cause, the
approval holder shall make a diesel en-
gine available for audit at no cost to
MSHA.

§7.92 New technology.

MSHA may approve a diesel engine
that incorporates technology for which
the requirements of this subpart are
not applicable if MSHA determines
that the diesel engine is as safe as
those which meet the requirements of
this subpart.

Subpart F—Diesel Power Pack-
ages Intended for Use in
Areas of Underground Coal
Mines Where Permissible Elec-
tric Equipment is Required

SOURCE: 61 FR 55518, Oct. 25, 1996, unless
otherwise noted.
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Part 7, subpart A general provisions
apply to subpart F. Subpart F estab-
lishes the specific requirements for
MSHA approval of diesel power pack-
ages intended for use in approved
equipment in areas of underground coal
mines where electric equipment is re-
quired to be permissible. It is effective
November 25, 1996.

§7.96 Definitions.

In addition to the definitions in sub-
parts A and E of this part, the fol-
lowing definitions apply in this sub-
part.

Cylindrical joint. A joint comprised of
two contiguous, concentric, cylindrical
surfaces.

Diesel power package. A diesel engine
with an intake system, exhaust sys-
tem, and a safety shutdown system in-
stalled.

Dry exhaust conditioner. An exhaust
conditioner that cools the exhaust gas
without direct contact with water.

Exhaust conditioner. An enclosure,
containing a cooling system, through
which the exhaust gases pass.

Purpose and effective date.
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Exhaust system. A system connected
to the outlet of the diesel engine which
includes, but is not limited to, the ex-
haust manifold, the exhaust pipe, the
exhaust conditioner, the exhaust flame
arrester, and any adapters between the
exhaust manifold and exhaust flame ar-
rester.

Fastening. A bolt, screw, or stud used
to secure adjoining parts to prevent
the escape of flame from the diesel
power package.

Flame arrester. A device so con-
structed that flame or sparks from the
diesel engine cannot propagate an ex-
plosion of a flammable mixture
through it.

Flame arresting path (explosion-proof
joint). Two or more adjoining or adja-
cent surfaces between which the escape
of flame is prevented.

Flammable mizxture. A mixture of
methane or natural gas with normal
air, that will propagate flame or ex-
plode when ignited.

Grade. The slope of an incline ex-
pressed as a percent.

High idle speed. The maximum no
load speed specified by the engine man-
ufacturer.

Intake system. A system connected to
the inlet of the diesel engine which in-
cludes, but is not limited to, the intake
manifold, the intake flame arrester,
the emergency intake air shutoff de-
vice, the air cleaner, and all piping and
adapters between the intake manifold
and air cleaner.

Plane joint. A joint comprised of two
adjoining surfaces in parallel planes.

Safety shutdown system. A system
which, in response to signals from var-
ious safety sensors, recognizes the ex-
istence of a potential hazardous condi-
tion and automatically shuts off the
fuel supply to the engine.

Step (rabbet) joint. A joint comprised
of two adjoining surfaces with a change
or changes in direction between its
inner and outer edges. A step joint may
be composed of a cylindrical portion
and a plane portion or of two or more
plane portions.

Threaded joint. A joint consisting of a
male- and female-threaded member,
both of which are the same type and
gauge.

Wet exhaust conditioner. An exhaust
conditioner that cools the exhaust gas
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through direct contact with water,
commonly called a water scrubber.

§7.97 Application requirements.

(a) An application for approval of a
diesel power package shall contain suf-
ficient information to document com-
pliance with the technical require-
ments of this subpart and include:
drawings, specifications, and descrip-
tions with dimensions (including toler-
ances) demonstrating compliance with
the technical requirements of §7.98.
The specifications and descriptions
shall include the materials of construc-
tion and quantity. These shall include
the following—

(1) A general arrangement drawing
showing the diesel power package and
the location and identification of the
intake system, exhaust system, safety
shutdown system sensors, flame arrest-
ers, exhaust conditioner, emergency in-
take air shutoff device, automatic fuel
shutoff device and the engine.

(2) Diesel engine specifications in-
cluding the MSHA approval number,
the engine manufacturer, the engine
model number, and the rated speed,
rated horsepower, and fuel rate.

(3) A drawing(s) which includes the
fan blade material specifications, the
location and identification of all
water-cooled components, coolant
lines, radiator, surge tank, tempera-
ture sensors, and orifices; arrows indi-
cating proper flow direction; the height
relationship of water-cooled compo-
nents to the surge tank; and the proper
procedure for filling the cooling sys-
tem.

(4) A drawing(s) showing the relative
location, identification of components,
and design of the safety shutdown sys-
tem.

(5) Specific component identification,
or specific information including detail
drawings that identify the characteris-
tics of the cooling system and safety
shutdown system that ensures compli-
ance with the technical requirements.

(6) Detail drawings of gaskets used to
form flame-arresting paths.

(7) An assembly drawing showing the
location and identification of all in-
take system components from the air
cleaner to the engine head.

(8) An assembly drawing showing the
location and identification of all ex-
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haust system components from the en-
gine head to the exhaust outlet.

(9) Detail drawings of those intake
and exhaust system components identi-
fied in paragraphs (a)(7) and (a)(8) of
this section that ensure compliance
with the technical requirements. An
exhaust conditioner assembly drawing
shall be provided showing the location,
dimensions, and identification of all in-
ternal parts, exhaust inlet and outlet,
sensors, and the exhaust gas path
through the exhaust conditioner. If a
wet exhaust conditioner is used, the ex-
haust conditioner assembly drawing
must also show the location, dimen-
sions, and identification of the fill
port, drain port, low water check port;
high or normal operating water level;
minimum allowable low water level;
and the maximum allowable grade that
maintains explosion-proof operations.

(10) A power package checklist which
shall consist of a list of specific fea-
tures that must be checked and tests
that must be performed to determine if
a previously approved diesel power
package is in approved condition. Test
procedures shall be specified in suffi-
cient detail to allow the evaluation to
be made without reference to other
documents. Illustrations shall be used
to fully identify the approved configu-
ration of the diesel power package.

(11) Information showing that the
electrical systems and components
meet the requirements of §7.98.

(12) A drawing list consisting of a
complete list of those drawings and
specifications which show the details of
the construction and design of the die-
sel power package.

(b) Composite drawings specifying
the required construction details may
be submitted instead of the individual
drawings in paragraph (a) of this sec-
tion.

(c) All documents shall be titled,
dated, numbered, and include the latest
revision.

(d) When all testing has been com-
pleted, the following information shall
be submitted and become part of the
approval documentation:

(1) The settings of any adjustable de-
vices used to meet the performance re-
quirements of this subpart.

(2) The coolant temperature sensor
setting and exhaust gas temperature
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sensor setting used to meet the per-
formance requirements of this subpart.

(3) The minimum allowable low water
level and the low water sensor setting
used to meet the performance require-
ments of this subpart for systems using
a wet exhaust conditioner as the ex-
haust flame arrester.

(4) The maximum grade on which the
wet exhaust conditioner can be oper-
ated retaining the flame arresting
characteristics.

(5) A finalized version of the power
package checklist.

§7.98 Technical requirements.

(a) The diesel power package shall
use a category A diesel engine ap-
proved under subpart E of this part
with the following additional require-
ments:

(1) A hydraulic, pneumatic, or other
mechanically actuated starting mecha-
nism. Other means of starting shall be
evaluated in accordance with the provi-
sions of §7.107.

(2) If an air compressor is provided,
the intake air line shall be connected
to the engine intake system between
the air cleaner and the flame arrester.
If the air compressor’s inlet air line is
not connected to the engine’s intake
system, it shall have an integral air fil-
ter.

(b) The temperature of any external
surface of the diesel power package
shall not exceed 302 °F (150 °C).

(1) Diesel power package designs
using water jacketing to meet this re-
quirement shall be tested in accord-
ance with §7.101.

(2) Diesel power packages using other
techniques will be evaluated under the
provisions of §7.107.

(3) When using water-jacketed com-
ponents, provisions shall be made for
positive circulation of coolant, venting
of the system to prevent the accumula-
tion of air pockets, and effective acti-
vation of the safety shutdown system
before the temperature of the coolant
in the jackets exceeds the manufactur-
er’s specifications or 212 °F (100 °C),
whichever is lower.

(c) External rotating parts shall not
be constructed of aluminum alloys con-
taining more than 0.6 percent magne-
sium.
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(d) If nonmetallic rotating parts are
used, they shall be provided with a
means to prevent an accumulation of
static electricity. Static conducting
materials shall have a total resistance
of 1 megohm or less, measured with an
applied potential of 500 volts or more.
Static conducting materials having a
total resistance greater than 1 megohm
will be evaluated under the provisions
of §7.107.

(e) All V-belts shall be static con-
ducting and have a resistance not ex-
ceeding 6 megohms, when measured
with a direct current potential of 500
volts or more.

(f) The engine crankcase breather
shall not be connected to the air intake
system of the engine. The discharge
from the breather shall be directed
away from hot surfaces of the engine
and exhaust system.

(g) Electrical components on diesel
power packages shall be certified or ap-
proved by MSHA under parts 7, 18, 20,
and 27 of this chapter.

(h) Electrical systems on diesel
power packages consisting of electrical
components, interconnecting wiring,
and mechanical and electrical protec-
tion shall meet the requirements of
parts 7, 18, and 27 of this chapter, as ap-
plicable.

(i) The diesel power package shall be
equipped with a safety shutdown sys-
tem which will automatically shut off
the fuel supply and stop the engine in
response to signals from sensors indi-
cating—

(1) The coolant temperature limit
specified in paragraph (b) of this sec-
tion;

(2) The exhaust gas temperature
limit specified in paragraph (s)(4) of
this section;

(3) The minimum allowable low water
level, for a wet exhaust conditioner, as
established by tests in §7.100. Restart-
ing of the engine shall be prevented
until the water level in the wet ex-
haust conditioner has been replenished
above the minimum allowable low
water level; and

(4) The presence of other safety haz-
ards such as high methane concentra-
tion, actuation of the fire suppression
system, etc., if such sensors are in-
cluded in the safety shutdown system.
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(j) The safety shutdown system shall
have the following features:

(1) A means to automatically disable
the starting circuit and prevent en-
gagement of the starting mechanism
while the engine is running, or a start-
ing mechanism constructed of non-
sparking materials.

(2) If the design of the safety shut-
down system requires that the lack of
engine oil pressure must be overridden
to start the engine, the override shall
not be capable of overriding any of the
safety shutdown sensors specified in
paragraph (i) of this section.

(k) The diesel power package shall be
explosion-proof as determined by the
tests set out in §7.100.

(1) Engine joints that directly or indi-
rectly connect the combustion cham-
ber to the surrounding atmosphere
shall be explosion-proof in accordance
with paragraphs (m) through (q) of this
section and §7.100. This paragraph does
not apply to the following:

(1) Pistons to piston rings;

(2) Pistons to cylinder walls;

(3) Piston rings to cylinder walls;

(4) Cylinder head to cylinder block;

(5) Valve stem to valve guide; or

(6) Injector body to cylinder head.

(m) Each segment of the intake sys-
tem and exhaust system required to
provide explosion-proof features shall
be constructed of metal and designed
to withstand a minimum internal pres-
sure equal to four times the maximum
pressure observed in that segment in
tests under §7.100 or a pressure of 150
psig, whichever is less. Castings shall
be free from blowholes.

(n) Welded joints forming the explo-
sion-proof intake and exhaust systems
shall be continuous and gas-tight. At a
minimum, they shall be made in ac-
cordance with American Welding Soci-
ety Standard D14.4-77 or meet the test
requirements of §7.104 with the inter-
nal pressure equal to four times the
maximum pressure observed in tests
under §7.100 or a pressure of 150 psig,
whichever is less.

(o) Flexible connections shall be per-
mitted in segments of the intake and
exhaust systems required to provide
explosion-proof features, provided that
failure of the connection activates the
safety shutdown system before the ex-
plosion-proof characteristics are lost.
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(p) Flame-arresting paths in the in-
take and exhaust systems shall be
formed either by—

(1) Flanged metal to metal joints
meeting the requirements of paragraph
(a) of this section; or

(2) Metal flanges fitted with metal
gaskets and meeting the following re-
quirements:

(i) Flat surfaces between bolt holes
that form any part of a flame-arresting
path shall be planed to within a max-
imum deviation of one-half the max-
imum clearance specified in paragraph
(a)(7) of this section. All metal surfaces
forming a flame-arresting path shall be
finished during the manufacturing
process to not more than 250 micro-
inches.

(ii) A means shall be provided to en-
sure that fastenings maintain the
tightness of joints. The means provided
shall not lose its effectiveness through
repeated assembly and disassembly.

(iii) Fastenings shall be as uniform in
size as practicable to preclude im-
proper assembly.

(iv) Holes for fastenings shall not
penetrate to the interior of an intake
or exhaust system and shall be thread-
ed to ensure that all specified bolts or
screws will not bottom even if the
washers are omitted.

(v) Fastenings used for joints of
flame-arresting paths on intake or ex-
haust systems shall be used only for at-
taching parts that are essential in
maintaining the explosion-proof integ-
rity. They shall not be used for attach-
ing brackets or other parts.

(vi) The minimum thickness of mate-
rial for flanges shall be Y2-inch, except
that a final thickness of 76-inch is al-
lowed after machining rolled plate.

(vii) The maximum fastening spacing
shall be 6 inches.

(viii) The minimum diameter of fas-
tenings shall be 3s-inch, except smaller
diameter fastenings may be used if the
joint first meets the requirements of
the static pressure test in §7.104, and
the explosion test in §7.100.

(ix) The minimum thread engage-
ment of fastenings shall be equal to or
greater than the nominal diameter of
the fastenings specified, or the intake
or exhaust system must meet the test
requirements of the explosion tests in
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§7.100 and the static pressure test in
§7.104.

(x) The minimum contact surface of
gaskets forming flame-arresting paths
shall be 3s-inch, and the thickness of
the gaskets shall be no greater than
Lie-inch. The minimum distance from
the interior edge of a gasket to the
edge of a fastening hole shall be 3s-
inch. The gaskets shall be positively
positioned, and a means shall be pro-
vided to preclude improper installa-
tion. When the joint is completely as-
sembled, it shall be impossible to in-
sert a 0.0015-inch thickness gauge to a
depth exceeding ¥s-inch between the
gasket and mating flanges. Other gas-
ket designs shall be evaluated in ac-
cordance with §7.107.

(q) The following construction re-
quirements shall apply to flame-arrest-
ing paths formed without gaskets:

(1) Flat surfaces between fastening
holes that form any part of a flame-ar-
resting path shall be planed to within a
maximum deviation of one-half the
maximum clearance specified in para-
graph (q)(7) of this section. All metal
surfaces forming a flame-arresting
path shall be finished during the manu-
facturing process to not more than 250
microinches. A thin film of nonhard-
ening preparation to inhibit rusting
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may be applied to these finished metal
surfaces, as long as the final surface
can be readily wiped free of any foreign
materials.

(2) A means shall be provided to en-
sure that fastenings maintain the
tightness of joints. The means provided
shall not lose its effectiveness through
repeated assembly and disassembly.

(3) Fastenings shall be as uniform in
size as practicable to preclude im-
proper assembly.

(4) Holes for fastenings shall not pen-
etrate to the interior of an intake or
exhaust system and shall be threaded
to ensure that all specified bolts or
screws will not bottom even if the
washers are omitted.

(5) Fastenings used for joints of
flame-arresting paths on intake or ex-
haust systems shall be used only for at-
taching parts that are essential in
maintaining the explosion-proof integ-
rity. They shall not be used for attach-
ing brackets or other parts.

(6) The flame-arresting path of
threaded joints shall conform to the re-
quirements of paragraph (q)(7) of this
section.

(7) Intake and exhaust systems joints
shall meet the specifications set out in
Table F-1.

TABLE F—1—DIMENSIONAL REQUIREMENTS FOR EXPLOSION-PROOF INTAKE AND EXHAUST SYSTEM
JOINTS

Minimum thickness of material for flanges
Minimum width of joint; all in one plane
Maximum clearance; joint all in one plane

Minimum width of joint, portions of which are different planes; cylinders or equivalent
Maximum clearances; joint in two or more planes, cylinders or equivalent:

Portion perpendicular to plane
Plane portion
Maximum fastening 4 spacing; j

oints all in one plane®

Maximum fastening spacing; joints, portions of which are in different planes
Minimum diameter of fastening (without regard to type of joint) &

Minimum thread engagement of fastening”

Maximum diametrical clearance between fastening body and unthreaded holes through which it

passes 8910,

Minimum distance from interior of the intake or exhaust system to the edge of a fastening

hole: 11

Joint-minimum width 1”
Shafts centered by ball or roller bearings:

Minimum length of flame-arresting path

Maximum diametrical clearance
Other cylindrical joints:

Minimum length of flame-arresting path

Maximum diametrical clearance

171
i
0.004”

Y2

0.008"3
0.006”
6

8"

3"

3"
146”

7/ 6”8.1 2

17
0.030”

17
0.010”

1146-inch less is allowable for machining rolled plate.

21f only two planes are involved, neither portion of a joint shall be less than Vs-inch wide, unless the wider portion conforms
to the same requirements as those for a joint that is all in one plane. If more than two planes are involved (as in labyrinths or
tongue-in-groove joints), the combined lengths of those portions having prescribed clearances are considered.
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3The allowable diametrical clearance is 0.008-inch when the portion perpendicular to the plane portion is a-inch or greater
in length. If the perpendicular portion is more than s-inch but less than 'a-inch wide, the diametrical clearance shall not ex-
ceed 0.006-inch.

4Studs, when provided, shall bottom in blind holes, be completely welded in place, or have the bottom of the hole closed
with a plug secured by weld or braze. Fastenings shall be provided at all corners.

5The requirements as to diametrical clearance around the fastening and minimum distance from the fastening hole to the in-
side of the intake or exhaust system apply to steel dowel pins. In addition, when such pins are used, the spacing between
centers of the fastenings on either side of the pin shall not exceed 5 inches.

6 Fastening diameters smaller than specified may be used if the joint or assembly meets the test requirements of §7.104.

7Minimum thread engagement shall be equal to or greater than the nominal diameter of the fastening specified, or the in-
take or exhaust system must meet the test requirements of §7.104.

8The requirements as to diametrical clearance around the fastening and minimum distance from the fastening hole to the in-
side of the intake or exhaust system apply to steel dowel pins. In addition, when such pins are used, the spacing between
centers of the fastenings on either side of the pin shall not exceed 5 inches.

9This maximum clearance only applies when the fastening is located within the flame-arresting path.

10Threaded holes for fastenings shall be machined to remove burrs or projections that affect planarity of a surface forming a
flame-arresting path.

11 Edge of the fastening hole shall include any edge of any machining done to the fastening hole, such as chamfering.

12|f the diametrical clearance for fastenings does not exceed '/sz-inch, then the minimum distance shall be Va-inch.

(r) Intake system. (1) The intake sys- (iii) In flame arresters of the crimped
tem shall include a device between the ribbon type, the dimensions of the core
air cleaner and intake flame arrester, openings shall be such that a plug
operable from the equipment operator’s gauge 0.018-inch in diameter shall not
compartment, to shut off the air sup- pass through, and the flame-arresting
ply to the engine for emergency pur- path core thickness shall be at least 1
poses. Upon activation, the device inch. The core and flame arrester hous-
must operate immediately and the en- ing shall be an integral unit which can-
gine shall stop within 15 seconds. not be disassembled.

(2) The intake system shall include a (3) The intake system shall be de-
flame arrester that will prevent an ex- signed so that improper installation of
plosion within the system from propa- the flame arrester is impossible.
gating to a surrounding flammable (4) The intake system shall include
mixture when tested in accordance an air cleaner service indicator. The
with the explosion tests in §7.100. The air cleaner shall be installed so that
flame arrester shall be located between only filtered air will enter the flame
the air cleaner and the intake manifold arrester. The air cleaner shall be sized
and shall be attached so that it can be and the service indicator set in accord-
removed for inspection or cleaning. ance with the engine manufacturer’s
The flame arrester shall be constructed recommendations. Unless the service
of corrosion-resistant metal and meet indicator is explosion-proof, it shall be
the following requirements: located between the air cleaner and

(i) Two intake flame arrester designs, flame arrester, and the service indi-
the spaced-plate type and the crimped cator setting shall be reduced to ac-
ribbon type, will be tested in accord- count for the additional restriction im-
ance with the requirements of §7.100. Dosed by the flame arrester.

Variations to these designs or other in- (5) The intake system shall include a
take flame arrester designs will be connection between the intake flame
evaluated under the provisions of arrester and the engine head for tem-
§7.107. porary attachment of a device to indi-

(ii) In flame arresters of the spaced- cate the total vacuum in the system.
plate type, the thickness of the plates This opening shall be closed by a plug
shall be at least 0.125-inch; spacing be- or other suitable device that is sealed
tween the plates shall not exceed 0.018- or locked in place except when in use.
inch; and the flame-arresting path (s) Exhaust system. (1) The exhaust
formed by the plates shall be at least 1 system shall include a flame arrester
inch wide. The unsupported length of that will prevent propagation of flame
the plates shall be short enough that or discharge of glowing particles to a
permanent deformation resulting from surrounding flammable mixture. The
explosion tests shall not exceed 0.002- flame arrester shall be constructed of
inch. The plates and flame arrester corrosion-resistant metal.
housing shall be an integral unit which (i) If a mechanical flame arrester is
cannot be disassembled. used, it shall be positioned so that only
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cooled exhaust gas at a maximum tem-
perature of 302 °F (150 °C) will be dis-
charged through it.

(ii) If a mechanical flame arrester of
the spaced-plate type is used, it must
meet the requirements of paragraph
(r)(2)(ii) of this section and the test re-
quirements of §7.100. Variations to the
spaced-plate flame arrester design and
other mechanical flame arrester de-
signs shall be evaluated under the pro-
visions of §7.107. The flame arrester
shall be designed and attached so that
it can be removed for inspection and
cleaning.

(2) The exhaust system shall allow a
wet exhaust conditioner to be used as
the exhaust flame arrester provided
that the explosion tests of §7.100 dem-
onstrate that the wet exhaust condi-
tioner will arrest flame. When used as
a flame arrester, the wet exhaust con-
ditioner shall be equipped with a sensor
to automatically activate the safety
shutdown system at or above the min-
imum allowable low water level estab-
lished by §7.100. Restarting of the en-
gine shall be prevented until the water
supply in the wet exhaust conditioner
has been replenished above the min-
imum allowable low water level. All
parts of the wet exhaust conditioner
and associated components that come
in contact with contaminated exhaust
conditioner water shall be constructed
of corrosion-resistant material. The
wet exhaust conditioner shall include a
means for verifying that the safety
shutdown system operates at the prop-
er water level. A means shall be pro-
vided for draining and cleaning the wet
exhaust conditioner. The final exhaust
gas temperature at discharge from the
wet exhaust conditioner shall not ex-
ceed 170 °F (76 °C) under test conditions
specified in §7.102. A sensor shall be
provided that activates the safety
shutdown system before the exhaust
gas temperature at discharge from the
wet exhaust conditioner exceeds 185 °F
(85 °C) under test conditions specified
in §7.103(a)(4).

(3) The exhaust system shall be de-
signed so that improper installation of
the flame arrester is impossible.

(4) The exhaust system shall provide
a means to cool the exhaust gas and
prevent discharge of glowing particles.
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(i) When a wet exhaust conditioner is
used to cool the exhaust gas and pre-
vent the discharge of glowing particles,
the temperature of the exhaust gas at
the discharge from the exhaust condi-
tioner shall not exceed 170 °F (76 °C)
when tested in accordance with the ex-
haust gas cooling efficiency test in
§7.102. A sensor shall be provided that
activates the safety shutdown system
before the exhaust gas temperature at
discharge from the wet exhaust condi-
tioner exceeds 185 °F (85 °C) when test-
ed in accordance with the safety sys-
tem controls test in §7.103. All parts of
the wet exhaust conditioner and associ-
ated components that come in contact
with contaminated exhaust conditioner
water shall be constructed of corro-
sion-resistant material.

(ii) When a dry exhaust conditioner is
used to cool the exhaust gas, the tem-
perature of the exhaust gas at dis-
charge from the diesel power package
shall not exceed 302 °F (150 °C) when
tested in accordance with the exhaust
gas cooling efficiency test of §7.102. A
sensor shall be provided that activates
the safety shutdown system before the
exhaust gas exceeds 302 °F (150 °C) when
tested in accordance with the safety
system control test in §7.103. A means
shall be provided to prevent the dis-
charge of glowing particles, and it shall
be evaluated under the provisions of
§7.107.

(5) Other means for cooling the ex-
haust gas and preventing the propaga-
tion of flame or discharge of glowing
particles shall be evaluated under the
provisions of §7.107.

(6) There shall be a connection in the
exhaust system for temporary attach-
ment of a device to indicate the total
backpressure in the system and collec-
tion of exhaust gas samples. This open-
ing shall be closed by a plug or other
suitable device that is sealed or locked
in place except when in use.

[61 FR 55518, Oct. 25, 1996, 62 FR 34640, 34641,
June 27, 1997]

§7.99 Critical characteristics.

The following critical characteristics
shall be inspected or tested on each
diesel power package to which an ap-
proval marking is affixed:
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(a) Finish, width, planarity, and
clearances of surfaces that form any
part of a flame-arresting path.

(b) Thickness of walls and flanges
that are essential in maintaining the
explosion-proof integrity of the diesel
power package.

(c) Size, spacing, and tightness of fas-
tenings.

(d) The means provided to maintain
tightness of fastenings.

(e) Length of thread engagement on
fastenings and threaded parts that en-
sure the explosion-proof integrity of
the diesel power package.

(f) Diesel engine approval marking.

(g) Fuel rate setting to ensure that it
is appropriate for the intended applica-
tion, or a warning tag shall be affixed
to the fuel system notifying the pur-
chaser of the need to make proper ad-
justments.

(h) Material and dimensions of gas-
kets that are essential in maintaining
the explosion-proof integrity of the
diesel power package.

(i) Dimensions and assembly of flame
arresters.

(j) Materials of construction to en-
sure that the intake system, exhaust
system, cooling fans, and belts have
been fabricated from the required ma-
terial.

(k) Proper interconnection of the
coolant system components and use of
specified components.

(1) Proper interconnection of the
safety shutdown system components
and use of specified components.

(m) All plugs and covers to ensure
that they are tightly installed.

(n) The inspections and tests de-
scribed in the diesel power package
checklist shall be performed and all re-
quirements shall be met.

§7.100 Explosion tests.

(a) Test procedures. (1) Prepare to test
the diesel power package as follows:

(i) Perform a detailed check of parts
against the drawings and specifications
submitted under §7.97 to determine
that the parts and drawings agree.

(ii) Remove all parts that do not con-
tribute to the operation or ensure the
explosion-proof integrity of the diesel
power package such as the air cleaner
and exhaust gas dilution system.
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(iii) Fill coolant system fluid and en-
gine oil to the engine manufacturer’s
recommended levels.

(iv) Interrupt fuel supply to the in-
jector pump.

(v) Establish a preliminary low water
level for systems using the wet exhaust
conditioner as a flame arrester.

(2) Perform static and dynamic tests
of the intake system as follows:

(i) Install the diesel power package in
an explosion test chamber which is
large enough to contain the complete
diesel power package. The chamber
must be sufficiently darkened and pro-
vide viewing capabilities of the flame-
arresting paths to allow observation
during testing of any discharge of
flame or ignition of the flammable
mixture surrounding the diesel power
package. Couple the diesel power pack-
age to an auxiliary drive mechanism.
Attach a pressure measuring device, a
temperature measuring device, and an
ignition source to the intake system.
The pressure measuring device shall be
capable of indicating the peak pressure
accurate to #1 pound-per-square inch
gauge (psig) at 100 psig static pressure
and shall have a frequency response of
40 Hertz or greater. The ignition source
shall be an electric spark with a min-
imum energy of 100 millijoules. The ig-
nition source shall be located imme-
diately adjacent to the intake manifold
and the pressure and temperature de-
vices shall be located immediately ad-
jacent to the flame arrester.

(ii) For systems using the wet ex-
haust conditioner as an exhaust flame
arrester, fill the exhaust conditioner to
the specified high or normal operating
water level.

(iii) Fill the test chamber with a
mixture of natural gas and air or meth-
ane and air. If natural gas is used, the
content of combustible hydrocarbons
shall total at least 98.0 percent, by vol-
ume, with the remainder being inert.
At least 80.0 percent, by volume, of the
gas shall be methane. For all tests, the
methane or natural gas concentration
shall be 8.5 £1.8 percent, by volume, and
the oxygen concentration shall be no
less than 18 percent, by volume.

(iv) Using the auxiliary drive mecha-
nism, motor the engine to fill the in-
take and exhaust systems with the
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flammable mixture. The intake sys-
tem, exhaust system, and test chamber
gas concentration shall not differ by
more than 0.3 percent, by volume, at
the time of ignition.

(v) For static tests, stop the engine,
actuate the ignition source, and ob-
serve the peak pressure. The peak pres-
sure shall not exceed 110 psig. If the
peak pressure exceeds 110 psig, con-
struction changes shall be made that
result in a reduction of pressure to 110
psig or less, or the system shall be test-
ed in accordance with the static pres-
sure test of §7.104 with the pressure pa-
rameter replaced with a static pressure
of twice the highest value recorded.

(vi) If the peak pressure does not ex-
ceed 110 psig or if the system meets the
static pressure test requirements of
this section and there is no discharge
of visible flames or glowing particles or
ignition of the flammable mixture in
the chamber, a total of 20 tests shall be
conducted in accordance with the ex-
plosion test specified above.

(vii) For dynamic tests, follow the
same procedures for static tests, except
actuate the ignition source while mo-
toring the engine. Forty dynamic tests
shall be conducted at two speeds, twen-
ty at 1800 £200 RPM and twenty at 1000
+200 RPM. Under some circumstances,
during dynamic testing the flammable
mixture may continue to burn within
the diesel power package after igni-
tion. This condition can be recognized
by the presence of a rumbling noise and
a rapid increase in temperature. This
can cause the flame-arrester to reach
temperatures which can ignite the sur-
rounding flammable mixture. Ignition
of the flammable mixture in the test
chamber under these circumstances
does not constitute failure of the flame
arrester. However; if this condition is
observed, the test operator should im-
mediately stop the engine and allow
components to cool to prevent damage
to the components.

(3) Perform static and dynamic tests
of the exhaust system as follows:

(i) Prepare the diesel power package
for explosion tests according to
§7.100(a)(2)(1) as follows:

(A) Install the ignition source imme-
diately adjacent to the exhaust mani-
fold.
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(B) Install pressure measuring de-
vices in each segment as follows: im-
mediately adjacent to the exhaust con-
ditioner inlet; in the exhaust condi-
tioner; and immediately adjacent to
the flame arrester, if applicable.

(C) Install a temperature device im-
mediately adjacent to the exhaust con-
ditioner inlet.

(ii) If the exhaust system is provided
with a spaced-plate flame arrester in
addition to an exhaust conditioner, ex-
plosion tests of the exhaust system
shall be performed as described for the
intake system in accordance with this
section. Water shall not be present in a
wet exhaust conditioner for the tests.

(iii) If the wet exhaust conditioner is
used as the exhaust flame arrester, ex-
plosion testing of this type of system
shall be performed as described for the
intake system in accordance with this
section with the following modifica-
tions:

(A) Twenty static tests, twenty dy-
namic tests at 1800 +200 RPM, and
twenty dynamic tests at 1000 +200 RPM
shall be conducted at 2 inches below
the minimum allowable low water
level. All entrances in the wet exhaust
conditioner which do not form explo-
sion-proof joints shall be opened. These
openings may include lines which con-
nect the reserve water supply to the
wet exhaust conditioner, insert flanges,
float flanges, and cover plates. These
entrances are opened during this test
to verify that they are not flame paths.

(B) Twenty static tests, twenty dy-
namic tests at 1800 +200 RPM, and
twenty dynamic tests at 1000 +200 RPM
shall be conducted at 2 inches below
the minimum allowable low water
level. All entrances in the wet exhaust
conditioner (except the exhaust condi-
tioner outlet) which do not form explo-
sion-proof joints shall be closed. These
openings are closed to simulate normal
operation.

(C) Twenty static tests, twenty dy-
namic tests at 1800 +200 RPM, and
twenty dynamic tests at 1000 +200 RPM
shall be conducted at the specified high
or normal operating water level. All
entrances in the wet exhaust condi-
tioner which do not form explosion-
proof joints shall be opened.

(D) Twenty static tests, twenty dy-
namic tests at 1800 +200 RPM, and
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twenty dynamic tests at 1000 +200 RPM
shall be conducted at the specified high
or normal operating water level. All
entrances in the wet exhaust condi-
tioner (except the exhaust conditioner
outlet) which do not form explosion-
proof joints shall be closed.

(iv) After successful completion of
the explosion tests of the exhaust sys-
tem, the minimum allowable low water
level, for a wet exhaust conditioner
used as the exhaust flame arrester,
shall be determined by adding two
inches to the lowest water level that
passed the explosion tests.

(v) A determination shall be made of
the maximum grade on which the wet
exhaust conditioner can be operated re-
taining the flame-arresting character-
istics.

(b) Acceptable performance. The explo-
sion tests shall not result in any of the
following—

(1) Discharge of flame or glowing par-
ticles.

(2) Visible discharge of gas through
gasketed joints.

(3) Ignition of the flammable mixture
in the test chamber.

(4) Rupture of any part that affects
the explosion-proof integrity.

(5) Clearances, in excess of those
specified in this subpart, along acces-
sible flame-arresting paths, following
any necessary retightening of fas-
tenings.

(6) Pressure exceeding 110 psig, unless
the intake system or exhaust system
has withstood a static pressure of twice
the highest value recorded in the explo-
sion tests of this section following the

static pressure test procedures of
§7.104.
(7) Permanent distortion of any

planar surface of the diesel power
package exceeding 0.04-inches/linear
foot.

(8) Permanent deformation exceeding
0.002-inch between the plates of spaced-
plate flame arrester designs.

[61 FR 55518, Oct. 25, 1996; 62 FR 34641, June
27, 1997]

§7.101 Surface temperature tests.

The test for determination of exhaust
gas cooling efficiency described in
§7.102 may be done simultaneously
with this test.
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(a) Test procedures. (1) Prepare to test
the diesel power package as follows:

(i) Perform a detailed check of parts
against the drawings and specifications
submitted to MSHA under compliance
with §7.97 to determine that the parts
and drawings agree.

(ii) Fill the coolant system with a
mixture of equal parts of antifreeze and
water, following the procedures speci-
fied in the application, §7.97(a)(3).

(iii) If a wet exhaust conditioner is
used to cool the exhaust gas, fill the
exhaust conditioner to the high or nor-
mal operating water level and have a
reserve water supply available, if appli-
cable.

(2) Tests shall be conducted as fol-
lows:

(i) The engine shall be set to the

rated horsepower specified in
§7.97(a)(2).
(ii) Imstall sufficient temperature

measuring devices to determine the lo-
cation of the highest coolant tempera-
ture. The temperature measuring de-
vices shall be accurate to +4 °F (+2 °C).

(iii) Operate the engine at rated
horsepower and with 0.5 +0.1 percent,
by volume, of methane in the intake
air mixture until all parts of the en-
gine, exhaust coolant system, and
other components reach their respec-
tive equilibrium temperatures. The lig-
uid fuel temperature into the engine
shall be maintained at 100 °F (38 °C) £10
°F (6 °C) and the intake air tempera-
ture shall be maintained at 70 °F (21 °C)
+5 °F (3 °C).

(iv) Increase the coolant system tem-
peratures until the highest coolant
temperature is 205 °F to 212 °F (96 °C to
100 °C), or to the maximum tempera-
ture specified by the applicant, if
lower.

(v) After all coolant system tempera-
tures stabilize, operate the engine for 1
hour.

(vi) The ambient temperature shall
be between 50 °F (10 °C) and 104 °F (40
°C) throughout the tests.

(b) Acceptable performance. The sur-
face temperature of any external sur-
face of the diesel power package shall
not exceed 302 °F (150 °C) during the
test.
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§7.102
test.

(a) Test procedures. (1) Follow the pro-
cedures specified in §7.101(a).

(2) Install a temperature measuring
device to measure the exhaust gas tem-
perature at discharge from the exhaust
conditioner. The temperature meas-
uring device shall be accurate to +4 °F
(£2 °C).

(3) Determine the exhaust gas tem-
perature at discharge from the exhaust
conditioner before the exhaust gas is
diluted with air.

(b) Acceptable performance. (1) The ex-
haust gas temperature at discharge
from a wet exhaust conditioner before
the exhaust gas is diluted with air
shall not exceed 170 °F (76 °C).

(2) The exhaust gas temperature at
discharge from a dry exhaust condi-
tioner before the gas is diluted with air
shall not exceed 302 °F (150 °C).

Exhaust gas cooling efficiency

§7.103 Safety system control test.

(a) Test procedures. (1) Prior to test-
ing, perform the tasks specified in
§7.101(a)(1) and install sufficient tem-
perature measuring devices to measure
the highest coolant temperature and
exhaust gas temperature at discharge
from the exhaust conditioner. The tem-
perature measuring devices shall be ac-
curate to +4 °F (£2 °C).

(2) Determine the effectiveness of the
coolant system temperature shutdown
sensors which will automatically acti-
vate the safety shutdown system and
stop the engine before the coolant tem-
perature in the cooling jackets exceeds
manufacturer’s specifications or 212 °F
(100 °C), whichever is lower, by oper-
ating the engine and causing the cool-
ant in the cooling jackets to exceed the
specified temperature.

(3) For systems using a dry exhaust
gas conditioner, determine the effec-
tiveness of the temperature sensor in
the exhaust gas stream which will
automatically activate the safety shut-
down system and stop the engine be-
fore the cooled exhaust gas tempera-
ture exceeds 302 °F (150 °C), by oper-
ating the engine and causing the cooled
exhaust gas to exceed the specified
temperature.

(4) For systems using a wet exhaust
conditioner, determine the effective-
ness of the temperature sensor in the
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exhaust gas stream which will auto-
matically activate the safety shutdown
system and stop the engine before the
cooled exhaust gas temperature ex-
ceeds 185 °F (85 °C), with the engine op-
erating at a high idle speed condition.
Temporarily disable the reserve water
supply, if applicable, and any safety
shutdown system control that might
interfere with the evaluation of the op-
eration of the exhaust gas temperature
sensor. Prior to testing, set the water
level in the wet exhaust conditioner to
a level just above the minimum allow-
able low water level. Run the engine
until the exhaust gas temperature sen-
sor activates the safety shutdown sys-
tem and stops the engine.

(5) For systems using a wet exhaust
conditioner as an exhaust flame ar-
rester, determine the effectiveness of
the low water sensor which will auto-
matically activate the safety shutdown
system and stop the engine at or above
the minimum allowable low water level
established from results of the explo-
sion tests in §7.100 with the engine op-
erating at a high idle speed condition.
Temporarily disable the reserve water
supply, if applicable, and any safety
shutdown system control that might
interfere with the evaluation of the op-
eration of the low water sensor. Prior
to testing, set the water level in the
wet exhaust conditioner to a level just
above the minimum allowable low
water level. Run the engine until the
low water sensor activates the safety
shutdown system and stops the engine.
Measure the low water level. Attempt
to restart the engine.

(6) Determine the effectiveness of the
device in the intake system which is
designed to shut off the air supply and
stop the engine for emergency purposes
with the engine operating at both a
high idle speed condition and a low idle
speed condition. Run the engine and
activate the emergency intake air
shutoff device.

(7) Determine the total air inlet re-
striction of the complete intake sys-
tem, including the air cleaner, as
measured between the intake flame ar-
rester and the engine head with the en-
gine operating at maximum air flow.

(8) Determine the total exhaust
backpressure with the engine operating
at rated horsepower as specified in
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§7.103(a)(7). If a wet exhaust condi-
tioner is used, it must be filled to the
high or normal operating water level
during this test.

(9) The starting mechanism shall be
tested to ensure that engagement is
not possible while the engine is run-
ning. Operate the engine and attempt
to engage the starting mechanism.

(10) Where the lack of engine oil pres-
sure must be overridden in order to
start the engine, test the override to
ensure that it does not override any of
the safety shutdown sensors specified
in §7.98(1). After each safety shutdown
sensor test specified in paragraphs
(a)(2) through (a)(5) of this section, im-
mediately override the engine oil pres-
sure and attempt to restart the engine.

(b) Acceptable performance. Tests of
the safety system controls shall result
in the following:

(1) The coolant system temperature
shutdown sensor shall automatically
activate the safety shutdown system
and stop the engine before the water
temperature in the cooling jackets ex-
ceeds manufacturer’s specifications or
212 °F' (100 °C), whichever is lower.

(2) The temperature sensor in the ex-
haust gas stream of a system using a
dry exhaust conditioner shall auto-
matically activate the safety shutdown
system and stop the engine before the
cooled exhaust gas exceeds 302 °F (150
°C).

(3) The temperature sensor in the ex-
haust gas stream of a system using a
wet exhaust conditioner shall auto-
matically activate the safety shutdown
system and stop the engine before the
cooled exhaust gas exceeds 185 °F (85
°C).

(4) The low water sensor for systems
using a wet exhaust conditioner shall
automatically activate the safety shut-
down system and stop the engine at or
above the minimum allowable low
water level and prevent restarting of
the engine.

(5) The emergency intake air shutoff
device shall operate immediately when
activated and stop the engine within 15
seconds.

(6) The total intake air inlet restric-
tion and the total exhaust
backpressure shall not exceed the en-
gine manufacturer’s specifications.
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(7) It shall not be possible to engage
the starting mechanism while the en-
gine is running, unless the starting
mechanism is constructed of non-
sparking material.

(8) The engine o0il pressure override
shall not override any of the shutdown
Sensors.

§7.104 Internal static pressure test.

(a) Test procedures. (1) Isolate and seal
each segment of the intake system or
exhaust system to allow pressuriza-
tion.

(2) Internally pressurize each seg-
ment of the intake system or exhaust
system to four times the maximum
pressure observed in each segment dur-
ing the tests of §7.100, or 150 psig *5
psig, whichever is less. Maintain the
pressure for a minimum of 10 seconds.

(3) Following the pressure hold, the
pressure shall be removed and the pres-
surizing agent removed from the in-
take system or exhaust system.

(b) Acceptable performance. (1) The in-
take system or exhaust system, during
pressurization, shall not exhibit—

(i) Leakage through welds
gasketed joints; or

(ii) Leakage other than along joints
meeting the explosion-proof require-
ments of §7.98(q).

(2) Following removal of the pressur-
izing agent, the intake system or ex-
haust system shall not exhibit any—

(i) Changes in fastening torque;

(ii) Visible cracks in welds;

(iii) Permanent deformation affect-
ing the length or gap of any flame-ar-
resting paths;

(iv) Stretched or bent fastenings;

(v) Damaged threads of parts affect-
ing the explosion-proof integrity of the
intake system or exhaust system; or

(vi) Permanent distortion of any
planar surface of the diesel power
package exceeding 0.04-inches/linear
foot.

and

§7.105 Approval marking.

Each approved diesel power package
shall be identified by a legible and per-
manent approval plate inscribed with
the assigned MSHA approval number
and securely attached to the diesel
power package in a manner that does
not impair any explosion-proof charac-
teristics. The grade limitation of a wet
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exhaust conditioner used as an exhaust
flame arrester shall be included on the
approval marking.

§7.106 Post-approval product audit.

Upon request by MSHA, but not more
than once a year except for cause, the
approval-holder shall make an ap-
proved diesel power package available
for audit at no cost to MSHA.

§7.107 New technology.

MSHA may approve a diesel power
package that incorporates technology
for which the requirements of this sub-
part are not applicable if MSHA deter-
mines that the diesel power package is
as safe as those which meet the re-
quirements of this subpart.

§7.108 Power package checklist.

Each diesel power package bearing an
MSHA approval plate shall be accom-
panied by a power package checklist.
The power package checklist shall con-
sist of a list of specific features that
must be checked and tests that must
be performed to determine if a pre-
viously approved diesel power package
is in approved condition. Test proce-
dures shall be specified in sufficient de-
tail to allow evaluation to be made
without reference to other documents.
Illustrations shall be used to fully
identify the approved configuration of
the diesel power package.

Subpart J—Electric Motor
Assemblies

SOURCE: 57 FR 61193, Dec. 23, 1992, unless
otherwise noted.

§7.301 Purpose and effective date.

This subpart establishes the specific
requirements for MSHA approval of
certain explosion-proof electric motor
assemblies intended for use in approved
equipment in underground mines. Ap-
plications for approval or extensions of
approval submitted after February 22,
1996 shall meet the requirements of
this part. Those motors that incor-
porate features not specifically ad-
dressed in this subpart will continue to
be evaluated under part 18 of this chap-
ter.
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§7.302 Definitions.

The following definitions apply in
this subpart:

Afterburning. The combustion of any
flammable mixture that is drawn into
an enclosure after an internal explo-
sion in the enclosure. This condition is
determined through detection of sec-
ondary pressure peaks occurring subse-
quent to the initial explosion.

Cylindrical joint. A joint comprised of
two contiguous, concentric, cylindrical
surfaces.

Explosion-proof enclosure. A metallic
enclosure used as a winding compart-
ment, conduit box, or a combination of
both that complies with the applicable
requirements of §7.304 of this part and
is constructed so that it will withstand
the explosion tests of §7.306 of this
part.

Fastening. A bolt, screw, or stud used
to secure adjoining parts to prevent
the escape of flame from an explosion-
proof enclosure.

Flame-arresting path. Two or more ad-
joining or adjacent surfaces between
which the escape of flame is prevented.

Internal free volume (of an empty enclo-
sure). The volume remaining after de-
ducting the volume of any part that is
essential in maintaining the explosion-
proof integrity of the enclosure or nec-
essary for operation of the motor. Es-
sential parts include the parts that
constitute the flame-arresting path
and those necessary to secure parts
that constitute a flame-arresting path.

Motor assembly. The winding compart-
ment including a conduit box when
specified. A motor assembly is com-
prised of one or more explosion-proof
enclosures.

Plane joint. A joint comprised of two
adjoining surfaces in parallel planes.

Step (rabbet) joint. A joint comprised
of two adjoining surfaces with a change
or changes in direction between its
inner and outer edges. A step joint may
be composed of a cylindrical portion
and a plane portion or of two or more
plane portions.

Stuffing boxr. An entrance with a re-
cess filled with packing material for
cables extending through a wall of an
explosion-proof enclosure.

Threaded joint. A joint consisting of a
male- and a female-threaded member,
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both of which are the same type and
gauge.

§7.303 Application requirements.

(a) An application for approval of a
motor assembly shall include a com-
posite drawing or drawings with the
following information:

(1) Model (type), frame size, and rat-
ing of the motor assembly.

(2) Overall dimensions of the motor
assembly, including conduit box if ap-
plicable, and internal free volume.

(3) Material and quantity for each of
the component parts that form the ex-
plosion-proof enclosure or enclosures.

(4) All dimensions (including toler-
ances) and specifications required to
ascertain compliance with the require-
ments of §7.304 of this part.

(b) All drawings shall be titled,
dated, numbered, and include the latest
revision.

§7.304 Technical requirements.

(a) Voltage rating of the motor shall
not exceed 4160 volts.

(b) The temperature of the external
surfaces of the motor assembly shall
not exceed 150 °C (302 °F') when operated
at the manufacturers’ specified ratings.

(¢c) Minimum clearances between
uninsulated electrical conductor sur-
faces, or between uninsulated con-
ductor surfaces and grounded metal
surfaces, within the enclosure shall
meet the requirements of table J-1 of
this section.

TABLE J-1—MINIMUM CLEARANCES BETWEEN
UNINSULATED SURFACES

Clearances (inches)
Phase-to-
Phase-to-phase voltage (rms) Phase-to- ground or
phase control cir-
cuit
0 to 250 0.25 0.25
251 to 600 . 0.28 0.25
601 to 1000 0.61 0.25
1001 to 2400 .. 14 0.6
2401 to 4160 3.0 1.4
(d) Parts whose dimensions can

change with the motor operation, such
as ball and roller bearings and oil seals,
shall not be used as flame-arresting
paths.

(e) The widths of any grooves, such
as grooves for holding oil seals or o-
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rings, shall be deducted in measuring
the widths of flame-arresting paths.

(f) An outer bearing cap shall not be
considered as forming any part of a
flame-arresting path unless the cap is
used as a bearing cartridge.

(g) Requirements for explosion-proof
enclosures of motor assemblies.

(1) Enclosures shall be—

(i) Constructed of metal;

(ii) Designed to withstand a min-
imum internal pressure of 150 pounds
per square inch (gauge);

(iii) Free from blowholes when cast;
and

(iv) Explosion proof as determined by
the tests set out in §7.306 of this part.

(2) Welded joints forming an enclo-
sure shall be—

(i) Continuous and gas-tight; and

(ii) Made in accordance with or ex-
ceed the American Welding Society
Standard AWS D14.4-77, ‘‘Classification
and Application of Welded Joints for
Machinery and Equipment,”” or meet
the test requirements set out in §7.307
of this part. AWS DI14.4-77 is incor-
porated by reference and has been ap-
proved by the Director of the Federal
Register in accordance with 5 U.S.C.
552(a) and 1 CFR part 51. Copies may be
obtained from the American Welding
Society, Inc., 2501 NW 7th Street,
Miami, FL 33125. Copies may be in-
spected at the Mine Safety and Health
Administration, Department of Labor,
Approval and Certification Center, RR
1, Industrial Park Road, Triadelphia,
WYV 26059, or at the National Archives
and Records Administration (NARA).
For information on the availability of
this material at NARA, call 202-741-
6030, or go to: Atip:/www.archives.gov/
federal register/
code of federal regulations/
by locations.html.

(3) External rotating parts shall not
be constructed of aluminum alloys con-
taining more than 0.6 percent magne-
sium. Non-metallic rotating parts shall
be provided with a means to prevent an
accumulation of static electricity.

(4) Threaded covers and mating parts
shall be designed with Class 1A and 1B
(coarse, loose fitting) threads. The cov-
ers shall be secured against loosening.

(5) Flat surfaces between fastening
holes that form any part of a flame-ar-
resting path shall be plane to within a
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maximum deviation of one-half the
maximum clearance specified in para-
graph (g)(19) of this section. All sur-
faces forming a flame-arresting path
shall be finished during the manufac-
turing process to not more than 250
microinches. A thin film of nonhard-
ening preparation to inhibit rusting
may be applied to these finished metal
surfaces as long as the final surface can
be readily wiped free of any foreign
materials.

(6) For a laminated stator frame, it
shall be impossible to insert a 0.0015
inch thickness gauge to a depth exceed-
ing ¥ inch between adjacent lamina-
tions or between end rings and lamina-
tions.

(7) Lockwashers, or equivalent, shall
be provided for all fastenings. Devices
other than lockwashers shall meet the
requirements of §7.308 of this part.
Equivalent devices shall only be used
in the configuration in which they
were tested.

(8) Fastenings shall be as uniform in
size as practicable to preclude im-
proper installation.

(9) Holes for fastenings in an explo-
sion-proof enclosure shall be threaded
to ensure that all specified bolts or
screws will not bottom even if the
washers are omitted.

(10) Holes for fastenings shall not
penetrate to the interior of an explo-
sion-proof enclosure, except holes made
through motor casings for bolts, studs,
or screws to hold essential parts, such
as pole pieces, brush rigging, and bear-
ing cartridges. The attachments of
such parts shall be secured against
loosening. The threaded holes in these
parts shall be blind unless the fas-
tenings are inserted from the inside, in
which case the fastenings shall not be
accessible with the rotor in place.

(11) For direct current motor assem-
blies with narrow interpoles, the dis-
tance from the edge of the pole piece to
any bolt hole in the frame shall be at
least ¥ inch. If the distance is ¥s to V4
inch, the diametrical clearance for the
pole bolt shall not exceed Y4 inch for
not less than %% inch through the
frame. Furthermore, the pole piece
shall have the same radius as the inner
surface of the frame. Pole pieces may
be shimmed as necessary. If used, the
total resulting thickness of the shims
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shall be specified. The shim assembly
shall meet the same requirements as
the pole piece.

(12) Coil-thread inserts, if used in
holes for fastenings, shall meet the fol-
lowing:

(i) The inserts shall have internal
screw threads.

(ii) The holes for the inserts shall be
drilled and tapped consistent with the
insert manufacturer’s specifications.

(iii) The inserts shall be installed
consistent with the insert manufactur-
er’s specifications.

(iv) The insert shall be of sufficient
length to ensure the minimum thread
engagement of fastening specified in
paragraph (g)(19) of this section.

(13) A minimum of ¥ inch of stock
shall be left at the center of the bot-
tom of each blind hole that could pene-
trate into the interior of an explosion-
proof enclosure.

(14) Fastenings shall be used only for
attaching parts that are essential in
maintaining the explosion-proof integ-
rity of the enclosure, or necessary for
the operation of the motor. They shall
not be used for making electrical con-
nections.

(15) Through holes not in use shall be
closed with a metal plug. Plugs, includ-
ing eyebolts, in through holes where
future access is desired shall meet the
flame-arresting paths, lengths, and
clearances of paragraph (g)(19) of this
section and be secured by spot welding
or brazing. The spot weld or braze may
be on a plug, clamp, or fastening (for
example see figure J-1). Plugs for holes
where future access is not desired shall
be secured all around by a continuous
gas-tight weld.

(16) O-rings, if used in a flame-arrest-
ing path, shall meet the following:

(i) When the flame-arresting path is
in one plane, the o-ring shall be located
at least one-half the acceptable flame-
arresting path length specified in para-
graph (g)(19) of this section from with-
in the outside edge of the path (see fig-
ure J-2).

(ii) When the flame-arresting path is
one of the plane-cylindrical type (step
joint), the o-ring shall be located at
least %2 inch from within the outer
edge of the plane portion (see figure J—
3), or at the junction of the plane and
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cylindrical portion of the joint (see fig- (18) The flame-arresting path of

ure J-4), or in the cylindrical portion threaded joints shall conform to the re-

(see figure J-5). quirements of paragraph (g)(19) of this
(17) Mating parts comprising a section.

pressed fit shall result in a minimum (19) Explosion-proof enclosures shall

interference of 0.001 inch between the
parts. The minimum length of the
pressed fit shall be equal to the min-
imum thickness requirement of para-
graph (g)(19) of this section for the ma-
terial in which the fit is made.

meet the requirements set out in table
J-2 of this section, based on the inter-
nal free volume of the empty enclo-
sure.

TABLE J—2—EXPLOSION-PROOF REQUIREMENTS BASED ON VOLUME

Volume of empty enclosure

Less than 45 45 to 124 cu. | More than 124

cu. ins. ins. inclusive cu. ins.
Minimum thickness of material for walls 1 . V" 16" V4"
Minimum thickness of material for flanges and covers 21" 334" 317
Minimum width of joint; all in one plane ....... . . 1L L7 1”
Maximum clearance; joint all in one plane .. 0.002” 0.003” 0.004”
Minimum width of joint, portlons of which are in dlfferent planes; cyllnders or
equivalent ....... 435" 45" 48/
Maximum clearances; joint in two or more planes cyllnders or equwalent 5
(a) Portion perpendicular to plane6 0.008” 0.008” 0.008”
(b) Plane portion ........ 0.006” 0.006” 0.006”

Maximum fastening 7-8 spacing; joints all in one plane (19) (19) (19)
Maximum fastening spacing; joints, portions of which are in different planes 17 7 (')

Minimum diameter of fastening® (without regard to type of joint) .. Va” Vs 3"
Minimum thread engagement of fastening 1° Va” Vs 3"
Maximum diametrical clearance between fastening body and unthreaded
holes through which it passes&11.12 ... Vea” Va2” V16"
Minimum distance from interior of enclosure to the edge of a fastenlng
hole: 813
Joint—minimum width 1”7 ............. et | e | e 147/46”
Joint—less than 1” wide " 316"
Cylindrical Joints
Shaft centered by ball or roller bearings:
Minimum length of flame-arresting path " Ya” 1”7
Maximum diametrical clearance ........... 0.020” 0.025” 0.030”
Other cylindrical joints: 15
Minimum length of flame-arresting path ..........cccccoeenininiincines 24 74 1”
Maximum diametrical clearance .... 0.006” 0.008” 0.010”

1This is the minimal nominal dimension when applied to standard steel plate.

21432 inch less is allowable for machining rolled plate.

31/16 inch less is allowable for machining rolled plate.

4If only two planes are involved, neither portion of a joint shall be less than & inch wide, unless the wider portion conforms to
the same requirements as those for a joint that is all in one plane. If more than two planes are involved (as in labyrinths or
tongue-and-groove joints) the combined lengths of those portions having prescribed clearances are considered.

5For winding compartments having internal free volume not exceeding 350 cubic inches and joints not exceeding 32 inches in
outeir circumference and provided with step joints between the stator frame and the end bracket the following dimensions shall
apply:

DIMENSIONS OF RABBET (STEF’) JOINTS-INCHES
[See figure J—6 in appendix]

Minimum width | Maximum | Maximum dia-
Minimum total width of clamped ra- | clearance of ance at axial

dial portion radial portion portion
¥ ... Yoa 0.0015 0.003
Vo ... Yea 0.002 0.003
Vo ... %32 0.002 0.004

6The allowable diametrical clearance is 0.008 inch when the portion perpendicular to the plane portion is 4 inch or greater in
length. If the perpendicular portion is more than & inch but less than 4 inch wide, the diametrical clearance shall not exceed
0.006 inch.

7 Studs, when provided, shall bottom in blind holes, be completely welded in place, or have the bottom of the hole closed with
a plug secured by weld or braze. Fastenings shall be provided at all corners.
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8The requirements as to diametrical clearance around the fastening and minimum distance from the fastening hole to the in-
side of the explosion-proof enclosure apply to steel dowel pins. In addition, when such pins are used, the spacing between cen-
ters of the fastenings on either side of the pin shall not exceed 5 inches.

9 Fastening diameters smaller than specified may be used if the enclosure meets the test requirements of 30 CFR 7.307 and
then 7.306 in that order.

10Minimum thread engagement shall be equal to or greater than the diameter of the fastening specified, or the enclosure must
meet the test requirements of 30 CFR 7.307 and then 7.306 in that order.

1 This maximum clearance applies only when the fastening is located within the flame-arresting path.

12Threaded holes for fastening bolts shall be machined to remove burrs or projections that affect planarity of a surface forming
a flame-arresting path.

13Edge of the fastening hole shall include the edge of any machining done to the fastening hole, such as chamfering.

141f the diametrical clearance for fastenings does not exceed 'z inch, then the minimum distance shall be V4 inch.

15Shafts or operating rods through journal bearings shall be at least /4” in diameter. The length of the flame-arresting path
shall not be reduced when a pushbutton is depressed. Operating rods shall have a shoulder or head on the portion inside the
enclosure. Essential parts riveted or bolted to the inside portion are acceptable in lieu of a head or shoulder, but cotter pins and
similar devices shall not be used.

166” with a minimum of 4 fastenings.

178” with a minimum of 4 fastenings.

(h) Lead entrances. (1) Each cable, (6) Requirements for lead entrances
which extends through an outside wall in which grommet packing made of
of the motor assembly, shall pass compressible material is specified, are:
through a stuffing-box lead entrance (1) The grommet packing material
(see figure J-7). All sharp edges shall be shall be accepted by MSHA as flame-re-
removed from stuffing boxes, packing sistant material under §18.37(f)(1) of
nuts, and other lead entrance (gland) this chapter.

parts, so that the cable jacket is not (i) The diametrical clearance be-
damaged. tween the cable jacket and the nominal

(2) When the packing is properly inside diameter of the grommet shall

compressed. the eland nut shall have— not exceed %se inch, based on the nomi-
. b ] g . . nal specified diameter of the cable (see

(i) A clearance distance of % inch or figure J-14).

more, with no maximum, to travel (iii) The diametrical clearance be-

without interference by parts other tween the nominal outside diameter of
than packing; and the grommet and the inside wall of the
(i) A minimum of three effective gtuffing box shall not exceed ¥ie inch
threads engaged (see figures J-8, J-9, (see figure J-14).
and J-10). (i) Combustible gases from insulating
(3) Packing nuts (see figure J-T7) and material. (1) Insulating materials that
stuffing boxes shall be secured against give off flammable or explosive gases
loosening (see figure J-11). when decomposed electrically shall not
(4) Compressed packing material be used within explosion-proof enclo-
shall be in contact with the cable jack- sures where the materials are subjected
et for a length of not less than % inch. to destructive electrical action. )
(5) Requirements for lead entrances (2) Parts coated or impregnated with

in which MSHA accepted rope packing insulating materials shall be treated to
material is specified, are: remove any combustible solvent before

(i) Rope packing material shall be ac- assembly in an explosion-proof enclo-
ceptable under §18.37(e) of this chapter. sure.

(ii) The width of the space for pack- §7.305 Critical characteristics.
ing material shall not exceed by more
than 50 percent the diameter or width
of th(? uncompressed packing material sembly to which an approval marking
(see figure J-12). is affixed:

(iii) The maximum diametrical clear- (a) Finish, width, and planarity of

ance, using the specified tolerances, be-  gurfaces that form any part of a flame-
tween the cable and the through holes grresting path.

The following critical characteristics
shall be inspected on each motor as-

in the gland parts adjacent to the (b) Clearances between mating parts
packing (stuffing box, packing nut, that form flame-arresting paths.
hose tube, or bushings) shall not exceed (c) Thickness of walls, flanges, and

75 percent of the nominal diameter or covers that are essential in maintain-
width of the packing material (see fig- ing the explosion-proof integrity of the
ure J-13). enclosure.
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(d) Spacing of fastenings.

(e) Length of thread engagement on
fastenings and threaded parts that as-
sure the explosion-proof integrity of
the enclosure.

(f) Use of lockwasher or equivalent
with all fastenings.

(g) Dimensions which affect compli-
ance with the requirements for packing
gland parts in §7.304 of this part.

§7.306 Explosion tests.

(a) The following shall be used for
conducting an explosion test:

(1) An explosion test chamber de-
signed and constructed to contain an
explosive gas mixture to surround and
fill the motor assembly being tested.
The chamber must be sufficiently
darkened and provide viewing capabili-
ties of the flame-arresting paths to
allow observation during testing of any
discharge of flame or ignition of the
explosive mixture surrounding the
motor assembly.

(2) A methane gas supply with at
least 98 by volume per centum of com-
bustible hydrocarbons, with the re-
mainder being inert. At least 80 per-
cent by volume of the gas shall be
methane.

(3) Coal dust having a minimum of 22
percent dry volatile matter and a min-
imum heat constant of 11,000 moist
BTU (coal containing natural bed mois-
ture but not visible surface water)
ground to a fineness of minus 200 mesh
U.S. Standard sieve series.

(4) An electric spark ignition source
with a minimum of 100 millijoules of
energy.

(6) A pressure recording system that
will indicate the pressure peaks result-
ing from the ignition and combustion
of explosive gas mixtures within the
enclosure being tested.

(b) General test procedures. (1) Motor
assemblies being tested shall—

(i) Be equipped with unshielded bear-
ings regardless of the type of bearings
specified; and

(i) Have all parts that do not con-
tribute to the operation or assure the
explosion-proof integrity of the enclo-
sure, such as oil seals, grease fittings,
hose conduit, cable clamps, and outer
bearing caps (which do not house the
bearings) removed from the motor as-
sembly.
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(2) Each motor assembly shall be
placed in the explosion test chamber
and tested as follows:

(i) The motor assembly shall be filled
with and surrounded by an explosive
mixture of the natural gas supply and
air. The chamber gas concentrations
shall be between 6.0 by volume per cen-
tum and the motor assembly natural
gas concentration just before ignition
of each test. Each externally visible
flame-arresting path fit shall be ob-
served for discharge of flames for at
least two of the tests, including one
with coal dust added.

(ii) A single spark source is used for
all testing. Pressure shall be measured
at each end of the winding compart-
ment simultaneously during all tests.
Quantity and location of test holes
shall permit ignition on each end of the
winding compartment and recording of
pressure on the same and opposite ends
as the ignition.

(iii) Motor assemblies incorporating
a conduit box shall have the pressure
in the conduit box recorded simulta-
neously with the other measured pres-
sures during all tests. Quantity and lo-
cation of test holes in the conduit box
shall permit ignition and recording of
pressure as required in paragraphs
(c)(1) and (c)(4)(i) of this section.

(iv) The motor assembly shall be
completely purged and recharged with
a fresh explosive gas mixture from the
chamber or by injection after each
test. The chamber shall be completely
purged and recharged with a fresh ex-
plosive gas mixture as necessary. The
oxygen level of the chamber gas mix-
ture shall be no less than 18 percent by
volume for testing. In the absence of
oxygen monitoring equipment, the
maximum number of tests conducted
before purging shall be less than or
equal to the chamber volume divided
by forty times the volume occupied by
the motor assembly.

(c) Test procedures. (1) Eight tests at
9.4 +0.4 percent methane by volume
within the winding compartment shall
be conducted, with the rotor stationary
during four tests and rotating at rated
speed (rpm) during four tests. The igni-
tion shall be at one end of the winding
compartment for two stationary and
two rotating tests, and then switched
to the opposite end for the remaining



Mine Safety and Health Admin., Labor

four tests. If a nonisolated conduit box
is used, then two additional tests, one
stationary and one rotating, shall be
conducted with ignition in the conduit
box at a point furthest away from the
opening between the conduit box and
the winding compartment.

(2) Four tests at 7.0 +0.3 percent
methane by volume within the winding
compartment shall be conducted with
the rotor stationary, 2 ignitions at
each end.

(3) Four tests at 9.4 0.4 percent
methane by volume plus coal dust shall
be conducted. A quantity of coal dust
equal to 0.05 ounces per cubic foot of
internal free volume of the winding
compartment plus the nonisolated con-
duit box shall be introduced into each
end of the winding compartment and
nonisolated conduit box to coat the in-
terior surface before conducting the
first of the four tests. The coal dust in-
troduced into the conduit box shall be
proportional to its volume. The re-
maining coal dust shall be equally di-
vided between the winding compart-
ment ends. For two tests, one sta-
tionary and one rotating, the ignition
shall be either in the conduit box or
one end of the connected winding com-
partment, whichever produced the
highest pressure in the previous tests.
The two remaining tests, one sta-
tionary and one rotating, shall be con-
ducted with the ignition in the winding
compartment end furthest away from
the conduit box.

(4) For motor assemblies incor-
porating a conduit box which is iso-
lated from the winding compartment
by an isolating barrier the following
additional tests shall be conducted—

(i) For conduit boxes with an internal
free volume greater than 150 cubic
inches, two ignition points shall be
used, one as close to the geometric cen-
ter of the conduit box as practical and
the other at the furthest point away
from the isolating barrier between the
conduit box and the winding compart-
ment. Recording of pressure shall be on
the same and opposite sides as the igni-
tion point furthest from the isolating
barrier between the conduit box and
the winding compartment. Conduit
boxes with an internal free volume of
150 cubic inches or less shall have one
test hole for ignition located as close
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to the geometric center of the conduit
box as practical and one for recording
of pressure located on a side of the con-
duit box.

(ii) The conduit box shall be tested
separately. Six tests at 9.4 0.4 percent
methane by volume within the conduit
box shall be conducted followed by two
tests at 7.0 +0.3 percent methane by
volume. Then two tests at 9.4 +0.4 per-
cent methane by volume with a quan-
tity of coal dust equal to 0.056 ounces
per cubic foot of internal free volume
of the conduit box and meeting the
specifications in paragraph (c)(3) of
this section shall be conducted. For
conduit boxes with an internal free vol-
ume of more than 150 cubic inches, the
number of tests shall be evenly divided
between each ignition point.

(iii) The motor assembly shall be
tested following removal of the iso-
lating barrier or one sectionalizing ter-
minal (as applicable). Six tests at 9.4
+0.4 percent methane by volume in the
winding compartment and conduit box
shall be conducted using three ignition
locations. The ignition shall be at one
end of the winding compartment for
one stationary and one rotating test;
the opposite end for one stationary and
one rotating test; and at the ignition
point that produced the highest pres-
sure on the previous test in paragraph
(c)(4)(ii) of this section in the conduit
box for one stationary and one rotating
test. Motor assemblies that use mul-
tiple sectionalizing terminals shall
have one test conducted as each addi-
tional terminal is removed. Each of
these tests shall use the rotor state and
ignition location that produced the
highest pressure in the previous tests.

(d) A motor assembly incorporating a
conduit box that is isolated from the
winding compartment that exhibits
pressures exceeding 110 psig, while test-
ing during removal of any or all iso-
lating barriers as specified in para-
graph (c)(4) of this section, shall have a
warning statement on the approval
plate. This statement shall warn that
the isolating barrier must be main-
tained to ensure the explosion-proof in-
tegrity of the motor assembly. A state-
ment is not required when the motor
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assembly has withstood a static pres-
sure of twice the maximum pressure re-
corded in the explosion tests of para-
graph (c)(4) of this section. The static
pressure test shall be conducted on the
motor assembly with all isolating bar-
riers removed, and in accordance with
§7.307 of this part.

(e) Acceptable performance. Explosion
tests of a motor assembly shall not re-
sult in—

(1) Discharge of flames.

(2) Ignition of the explosive mixture
surrounding the motor assembly in the
chamber.

(3) Development of afterburning.

(4) Rupture of any part of the motor
assembly or any panel or divider with-
in the motor assembly.

(5) Clearances, in excess of those
specified in this subpart, along acces-
sible flame-arresting paths, following
any necessary retightening of fas-
tenings.

(6) Pressure exceeding 110 psig, ex-
cept as provided in paragraph (d) of
this section unless the motor assembly
has withstood a static pressure of twice
the maximum pressure recorded in the
explosion tests of this section following
the static pressure test procedures of
§7.307 of this part.

(7) Permanent deformation greater
than 0.040 inches per linear foot.

§7.307 Static pressure test.

(a) Test procedure. (1) The enclosure
shall be internally pressurized to a
minimum of 150 psig and the pressure
maintained for a minimum of 10 sec-
onds.

(2) Following the pressure hold, the
pressure shall be removed and the pres-
surizing agent removed from the enclo-
sure.

(b) Acceptable performance. (1) The en-
closure during pressurization shall not
exhibit—

(i) Leakage through welds or casting;
or

(ii) Rupture of any part that affects
the explosion-proof integrity of the en-
closure.

(2) The enclosure following removal
of the pressurizing agent shall not ex-
hibit—

(i) Visible cracks in welds;

(ii) Permanent deformation exceed-
ing 0.040 inches per linear foot; or
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(iii) Clearances, in excess of those
specified in this subpart, along acces-
sible flame-arresting paths, following
any necessary retightening of fas-
tenings.

§7.308 Lockwasher equivalency test.

(a) Test procedure. (1) Each test sam-
ple shall be an assembly consisting of a
fastening with a locking device. Each
standard sample shall be an assembly
consisting of a fastening with a lock-
washer.

(2) Five standard samples and five
test samples shall be tested.

(3) Each standard and test sample
shall use a new fastening of the same
specifications as being used on the
motor assembly.

(4) A new tapped hole shall be used
for each standard and test sample. The
hole shall be of the same specifications
as used on the motor assembly.

(5) REach standard and test sample
shall be inserted in the tapped hole and
continuously and uniformly tightened
at a speed not to exceed 30 rpm until
the fastening’s proof load is achieved.
The torquing device shall not contact
the locking device or the threaded por-
tion of the fastening.

(6) Each standard and test sample
shall be engaged and disengaged for 15
full cycles.

(b) Acceptable performance. The min-
imum torque value required to start re-
moval of the fastening from the in-
stalled position (minimum breakway
torque) for any cycle of any test sam-
ple shall be greater than or equal to
the average breakway torque of each
removal cycle of every standard sam-
ple.

§7.309 Approval marking.

Each approved motor assembly shall
be identified by a legible and perma-
nent approval plate inscribed with the
assigned MSHA approval number and a
warning statement as specified in
§7.306(d) of this part. The plate shall be
securely attached to the motor assem-
bly in a manner that does not impair
any explosion-proof characteristics.

§7.310 Post-approval product audit.

Upon request by MSHA but not more
than once a year, except for cause, the
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approval holder shall make a motor as- companied by a list of items necessary
sembly available for audit at no cost. for maintenance of the motor assembly

S roved.
§7.311 Approval checklist. as approv

Each motor assembly bearing an
MSHA approval marking shall be ac-
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Appendix I to Subpart ]—Figures J-1 through J-14
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Y = 1/2" MIN.
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Subpart K—Electric Cables, Sig-
naling Cables, and Cable
Splice Kits

SOURCE: 57 FR 61220, Dec. 23, 1992, unless
otherwise noted.

§7.401 Purpose and effective date.

This subpart establishes the flame-
resistant requirements for approval of
electric cables, signaling cables and
cable splice kit designs. Applications
for approval or extension of approval
submitted after February 22, 1994 shall
meet the requirements of this subpart.

§7.402 Definitions.

The following definitions apply in
this subpart.

Component. Any material in a cable
splice kit which becomes part of a
splice.
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Conductor. A bare or insulated wire
or combination of wires not insulated
from one another, suitable for carrying
an electric current.

Electric Cable. An assembly of one or
more insulated conductors of electric
current under a common or integral
jacket. A cable may also contain one or
more uninsulated conductors.

Jacket. A nonmetallic abrasion-resist-
ant outer covering of a cable or splice.

Power Conductor. An insulated con-
ductor of a cable assembly through
which the primary electric current or
power is transmitted.

Signaling Cable. A fiber optic cable, or
a cable containing electric conductors
of a cross-sectional area less than #14
AWG used where the circuit cannot de-
liver currents which would increase
conductor temperatures beyond that
established for the current-carrying ca-
pacity of the conductors.
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Splice. The mechanical joining of one
or more severed conductors in a single
length of a cable including the replace-
ment of insulation and jacket.

Splice Kit. A group of materials and
related instructions which clearly
identify all components and detail pro-
cedures used in safely making a flame-
resistant splice in an electric cable.

§7.403 Application requirements.

(a) Electric cables and signaling cables.
A single application may address two
or more sizes, types, and constructions
if the products do not differ in com-
position of materials or basic design.
Applications shall include the fol-
lowing information for each product:

(1) Product information:

(i) Cable type (for example, G or G-
GC).

(ii) Construction (for example, round
or flat).

(iii) Number and size (gauge) of each
conductor.

(iv) Voltage rating for all cables con-
taining electric conductors.

(v) For electric cables, current-car-
rying capacity of each conductor, with
corresponding ambient temperature
upon which the current rating
(ampacity) is based, of each power con-
ductor.

(2) Design standard. Specify any pub-
lished consensus standard used and
fully describe any deviations from it,
or fully describe any nonstandard de-
sign used.

(3) Materials. Type and identifying
numbers for each material comprising
the finished assembly.

(b) Splice kit. A single application
may address two or more sizes, types,
and constructions if the products do
not differ in composition of materials
or basic design. Applications shall in-
clude the following information for
each product:

(1) Product information:

(i) Trade name or designation (for ex-
ample, style or code number).

(ii) Type or kit (for example, shielded
or nonshielded).

(iii) Voltage rating.

(2) Design standard. Specify any pub-
lished design standard used and fully
describe any deviations from it, or pro-
vide complete final assembly dimen-
sions for all components for each cable
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that the splice kit is designed to re-
pair.

(3) Materials. Type of materials, sup-
plier, supplier’s stock number or des-
ignation for each component.

(4) Complete splice assembly instruc-
tions which clearly identify all compo-
nents and detail procedures used in
making the splice.

§7.404 Technical requirements.

(a) Electric cables and splices shall
be flame resistant when tested in ac-
cordance with §7.407.

(b) Signaling cables shall be flame re-
sistant when tested in accordance with
§17.408.

§7.405

(a) A sample from each production
run, batch, or lot of manufactured elec-
tric cable, signaling cable, or splice
made from a splice kit shall be flame
tested, or

(b) A sample of the materials that
contribute to the flame-resistant char-
acteristic of the cable or splice and a
sample of the cable or splice kit assem-
bly shall be visually inspected or tested
through other means for each produc-
tion run, batch, or lot to ensure that
the finished product meets the flame-
resistance test.

Critical characteristics.

§7.406 Flame test apparatus.

The principal parts of the apparatus
used to test for flame resistance of
electric cables, signaling cables and
splices shall include#:

(a) Test chamber. A rectangular enclo-
sure measuring 17 inches deep by 14%
inches high by 39 inches wide and com-
pletely open at the top and front. The
floor or base of the chamber shall be
fabricated or lined with a noncombus-
tible material that will not extinguish
burning matter which may fall from
the test specimen during testing. The
chamber shall have permanent connec-
tions mounted to the back wall, sides,
or floor of the chamber which extend to
the sample end location. These are
used to energize the electric cable and
splice specimens. They are not used,
but may stay in place, when testing
signaling cables.

(b) Specimen holder (support). A speci-
men holder (support) consisting of
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three separate metal rods each meas-
uring approximately 3is inch in diame-
ter (nominal) to support the specimen.
The horizontal portion of the rod which
contacts the test specimen shall be ap-
proximately 12 inches in length.

(c) Gas ignition source. A standard
natural gas type Tirrill burner, with a
nominal inside diameter of 3s inch, to
apply the flame to the test specimen.
The fuel for the burner shall be natural
gas composed of at least 96 percent
combustible hydrocarbons, with at
least 80 percent being methane.

(d) Current source. (For electric cables
and splices only). A source of electric
current (either alternating current or
direct current) for heating the power
conductors of the test specimen. The
current source shall have a means to
regulate current flow through the test
specimen and have an open circuit
voltage not exceeding the voltage rat-
ing of the test specimen.

(e) Current measuring device. (For
electric cables and splices only). An in-
strument to monitor the effective
value of heating current flow through
the power conductors of the specimen
within an accuracy of +1 percent.

(f) Temperature measuring device. (For
electric cables and splices only). An in-
strument to measure conductor tem-
perature within an accuracy of +2 per-
cent without the necessity of removing
material from the test specimen in
order to measure the temperature.

§7.407 Test for flame resistance of
electric cables and cable splices.

(a) Test procedure. (1) For electric ca-
bles, prepare 3 specimens of cable, each
3 feet in length, by removing 5 inches
of jacket material and 2% inches of
conductor insulation from both ends of
each test specimen. For splices, pre-
pare a splice specimen in each of 3 sec-
tions of MSHA-approved flame-resist-
ant cable. The cable shall be of the
type that the splice kit is designed to
repair. The finished splice shall not ex-
ceed 18 inches or be less than 6 inches
in length for test purposes. The spliced
cables shall be 3 feet in length with the
midpoint of the splice located 14 inches
from one end. Both ends of each of the
spliced cables shall be prepared by re-
moving 5 inches of jacket material and
25 inches of conductor insulation. The

82

30 CFR Ch. I (7-1-07 Edition)

type, amperage, voltage rating, and
construction of the cable shall be com-
patible with the splice kit design. Each
splice shall be made in accordance with
the instructions provided with the
splice kit.

(2) Prior to testing, condition each
test specimen for a minimum of 24
hours at a temperature of 70 +10 °F (21.1
+5.5 °C) and a relative humidity of 55
+10 percent. These environmental con-
ditions shall be maintained during
testing.

(3) For electric cables, locate the
sensing element of the temperature
measuring device 26 inches from one
end of each test specimen. For splices,
locate the sensing element 12 inches
from the midpoint of the splice and 10
inches from the end of the cable. The
sensing element must be secured so
that it remains in direct contact with
the metallic portion of the power con-
ductor for the duration of the flame-re-
sistant test. If a thermocouple-type
temperature measuring instrument is
used, connect the sensing element
through the cable jacket and power
conductor insulation. Other means for
monitoring conductor temperature
may be used, provided the temperature
measurement is made at the same loca-
tion. If the jacket and conductor insu-
lation must be disturbed to insert the
temperature measuring device, each
must be restored as closely as possible
to its original location and maintained
there for the duration of the testing.

(4) Center the test specimen hori-
zontally in the test chamber on the
three rods. The three rods shall be posi-
tioned perpendicular to the longitu-
dinal axis of the test specimen and at
the same height, which permits the tip
of the inner cone from the flame of the
gas burner, when adjusted in accord-
ance with the test procedure, to touch
the jacket of the test specimen. The
specimen shall be maintained at this
level for the duration of the flame test.
The two outermost rods shall be placed
so that 1 inch of cable jacket extends
beyond each rod. For electric cables,
the third rod shall be placed 14 inches
from the end of the test specimen near-
er the temperature monitoring loca-
tion on the specimen. For splices, the
third rod shall be placed between the
splice and the temperature monitoring
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location at a distance 8 inches from the
midpoint of the splice. The specimen
shall be free from external air currents
during testing.

(5) Adjust the gas burner to give an
overall blue flame 5 inches high with a
3-inch inner cone. There shall be no
persistence of yellow coloration.

(6) Connect all power conductors of
the test specimen to the current
source. The connections shall be secure
and compatible with the size of the ca-
ble’s power conductors in order to re-
duce contact resistance.

(7) Energize all power conductors of
the test specimen with an effective
heating current value of 5 times the
power conductor ampacity rating (to
the nearest whole ampere) at an ambi-
ent temperature of 104 °F (40 °C).

(8) Monitor the electric current
through the power conductors of the
test specimen with the current meas-
uring device. Adjust the amount of
heating current, as required, to main-
tain the proper effective heating cur-
rent value within +5 percent until the
power conductors reach a temperature
of 400 °F (204.4 °C).

(9) For electric cables, apply the tip
of the inner cone from the flame of the
gas burner directly beneath the test
specimen for 60 seconds at a location 14
inches from one end of the cable and
between the supports separated by a 16-
inch distance. For splices, apply the tip
of the inner cone from the flame of a
gas burner for 60 seconds beneath the
midpoint of the splice jacket.

(10) After subjecting the test speci-
men to external flame for the specified
time, fully remove the flame of the gas
from beneath the specimen without
disturbing air currents within the test
chamber. Simultaneously turn off the
heating current.

(11) Record the amount of time the
test specimen continues to burn after
the flame from the gas burner has been
removed. The duration of burning in-
cludes the burn time of any material
that falls from the test specimen after
the flame from the gas has been re-
moved.

(12) Record the length of burned
(charred) area of each test specimen
measured longitudinally along the
cable axis.
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(13) Repeat the procedure for the re-
maining two specimens.

(b) Acceptable performance. Hach of
the three test specimens shall meet the
following criteria:

(1) The duration of burning shall not
exceed 240 seconds.

(2) The length of the burned (charred)
area shall not exceed 6 inches.

§7.408 Test for flame resistance of sig-
naling cables.

(a) Test procedure. (1) Prepare 3 sam-
ples of cable each 2 feet long.

(2) Prior to testing, condition each
test specimen for a minimum of 24
hours at a temperature of 70 +10 °F (21.1
+5.5 °C) and relative humidity of 55 +10
percent. These environmental condi-
tions shall be maintained during test-
ing.

(3) Center the test specimen hori-
zontally in the test chamber on the
three rods. The three rods shall be posi-
tioned perpendicular to the longitu-
dinal axis of the test specimen and at
the same height, which permits the tip
of the inner cone from the flame of the
gas burner, when adjusted in accord-
ance with the test procedure, to touch
the test specimen. The specimen shall
be maintained at this height for the
duration of the flame test. The two
outermost rods shall be placed so that
1 inch of cable extends beyond each
rod. The third rod shall be placed at
the midpoint of the cable. The speci-
men shall be free from external air cur-
rents during testing.

(4) Adjust the gas burner to give an
overall blue flame 5 inches high with a
3-inch inner cone. There shall be no
persistence of yellow coloration.

(5) Apply the tip of the inner cone
from the flame of the gas burner for 30
seconds directly beneath the specimen
centered between either and support
and the center support.

(6) After subjecting the test specimen
to external flame for the specified
time, fully remove the flame of the gas
from beneath the specimen without
disturbing air currents within the test
chamber.

(7) Record the amount of time the
test specimen continues to burn after
the flame from the gas burner has been
removed. The duration of burning in-
cludes the burn time of any material
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that falls from the test specimen after
the flame from the gas has been re-
moved.

(8) Record the length of burned
(charred) area of each test specimen
measured longitudinally along the
cable axis.

(9) Repeat the procedure for the re-
maining two specimens.

(b) Acceptable performance. Each of
the three test specimens shall meet the
following criteria:

(1) The duration of burning shall not
exceed 60 seconds.

(2) The length of the burned (charred)
area shall not exceed 6 inches.

§7.409 Approval marking.

Approved electric cables, signaling
cables, and splices shall be legibly and
permanently marked with the MSHA-
assigned approval marking. For elec-
tric cables and signaling cables, the
marking shall appear at intervals not
exceeding 3 feet and shall include the
MSHA-assigned approval number in ad-
dition to the number and size (gauge)
of conductors and cable type. For ca-
bles containing electric conductors,
the marking shall also include the
voltage rating. For splices, the mark-
ing shall be placed on the jacket so
that it will appear at least once on the
assembled splice.

§7.410 Post-approval product audit.

Upon request by MSHA, but no more
than once a year except for cause, the
approval holder shall supply to MSHA
for audit at no cost—

(a) 12 feet of an approved electric
cable or approved signaling cable; or

(b) 3 splice kits of one approved
splice kit design and 12 feet of MSHA-
assigned cable that the splice kit is de-
signed to repair.

§7.411 New technology.

MSHA may approve cable products or
splice kits that incorporate technology
for which the requirements of this sub-
part are not applicable if the Agency
determines that they are as safe as
those which meet the requirements of
this subpart.
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PART 15—REQUIREMENTS FOR AP-
PROVAL OF EXPLOSIVES AND
SHEATHED EXPLOSIVE UNITS

Subpart A—General Provisions

Sec.
15.1
15.2
15.3
15.4

Purpose and effective dates.
Definitions.
Observers at tests and evaluation.
Application procedures and require-
ments.
Test samples.
Issuance of approval.
Approval marking.
15.8 Quality assurance.
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15.10 Post-approval product audit.
15.11 Revocation.

15.5
15.6
15.7

Subpart B—Requirements for Approval of
Explosives

15.20 Technical requirements.

15.21 Tolerances for ingredients.

15.22 Tolerances for performance, wrapper,
and specific gravity.

Subpart C—Requirements for Approval of
Sheathed Explosive Units or Other Ex-
plosive Units Designed to be Fired Out-
side the Confines of a Borehole

15.30 Technical requirements.

15.31 Tolerances for ingredients.

15.32 Tolerances for weight of explosive,
sheath, wrapper, and specific gravity.

AUTHORITY: 30 U.S.C. 957.

SOURCE: 53 FR 46761, Nov. 18, 1988, unless
otherwise noted.

Subpart A—General Provisions

§15.1 Purpose and effective dates.

This part sets forth the requirements
for approval of explosives and sheathed
explosive units to be used in under-
ground coal mines and certain under-
ground metal and nonmetal gassy
mines and is effective January 17, 1989.
Those manufacturers proceeding under
the provisions of the previous regula-
tion may file requests for approval or
extension of approval of explosives
under that regulation until January 17,
1990. After January 17, 1990, all requests
for approval or extension of approval of
explosives or sheathed explosive units
shall be made in accordance with Sub-
part A and the applicable subpart of
this part. Explosives issued an approval
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under regulations in place prior to Jan-
uary 17, 1989, and in compliance with
those regulations, may continue to be
manufactured and marked as approved
as long as no change to the explosive is
made.

[FR 46761, Nov. 18, 1988; 54 FR 351, Jan. 5,
1989]

§15.2 Definitions.

The following definitions apply in
this part.

Applicant. An individual or organiza-
tion that manufactures or controls the
production of an explosive or an explo-
sive unit and that applies to MSHA for
approval of that explosive or explosive
unit.

Approval. A document issued by
MSHA which states that an explosive
or explosive unit has met the require-
ments of this part and which author-
izes an approval marking identifying
the explosive or explosive unit as ap-
proved as permissible.

Ezxplosive. A substance, compound, or
mixture, the primary purpose of which
is to function by explosion.

Extension of approval. A document
issued by MSHA which states that the
change to an explosive or explosive
unit previously approved by MSHA
under this part meets the requirements
of this part and which authorizes the
continued use of the approval marking
after the appropriate extension number
has been added.

Minimum product firing temperature.
The lowest product temperature at
which the explosive or explosive unit is
approved for use under this part.

Post-approval product audit. Examina-
tion, testing, or both, by MSHA of ap-
proved explosives or explosive units se-
lected by MSHA to determine whether
they meet the technical requirements
and have been manufactured as ap-
proved.

Sheath. A chemical compound or mix-
ture incorporated in a sheathed explo-
sive unit and which forms a flame in-
hibiting cloud on detonation of the ex-
plosive.

Sheathed explosive unit. A device con-
sisting of an approved or permissible
explosive covered by a sheath encased
in a sealed covering and designed to be
fired outside the confines of a borehole.
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Test detonator. An instantaneous det-
onator that has a strength equivalent
to that of a detonator with a base
charge of 0.40-0.45 grams PETN.

[FR 46761, Nov. 18, 1988; 54 FR 351, Jan. 5,
1989]

§15.3 Observers at tests and evalua-
tion.

Only personnel of MSHA, designees of
MSHA, representatives of the appli-
cant, and such other persons as agreed
upon by MSHA and the applicant shall
be present during tests and evaluations
conducted under this part.

[70 FR 46342, Aug. 9, 2005]

§15.4 Application procedures and re-
quirements.

(a) Application. Requests for an ap-
proval or an extension of approval
under this part shall be sent to: U.S.
Department of Labor, Mine Safety and
Health Administration, Approval and
Certification Center, P.O. Box 251, In-
dustrial Park Road, Triadelphia, West
Virginia 26059.

(b) Fees. Fees calculated in accord-
ance with Part 5 of this Title shall be
submitted in accordance with §5.40.

(c) Original approval for explosives.
Each application for approval of an ex-
plosive shall include—

(1) A technical description of the ex-
plosive, including the chemical com-
position of the explosive with toler-
ances for each ingredient;

(2) A laboratory number or other
suitable designation identifying the ex-
plosive. The applicant shall provide the
brand or trade name under which the
explosive will be marketed prior to
issuance of the approval;

(3) The lengths and diameters of ex-
plosive cartridges for which approval is
requested;

(4) The proposed minimum product
firing temperature of the explosive;
and

(5) The name, address, and telephone
number of the applicant’s representa-
tive responsible for answering any
questions regarding the application.

(d) Original approval for sheathed ex-
plosive units. Each application for ap-
proval of a sheathed explosive unit
shall include—

(1) A technical description of the
sheathed explosive unit which includes
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the chemical composition of the
sheath, with tolerances for each ingre-
dient, and the types of material used
for the outer covering;

(2) The minimum thickness weight,
and specific gravity of the sheath and
outer covering;

(3) The brand or trade name, weight,
specific gravity, and minimum product
firing temperature of the approved ex-
plosive to be used in the unit;

(4) The ratio of the weight of the
sheath to the weight of the explosive;
and

(5) The name, address and telephone
number of the applicant’s representa-
tive responsible for answering any
questions regarding the application.

(e) Subsequent approval of a similar ex-
plosive or sheathed explosive unit. Each
application for approval of an explosive
or sheathed explosive unit similar to
one for which the applicant already
holds an approval shall include—

(1) The approval number of the explo-
sive or sheathed explosive unit which
most closely resembles the new one;

(2) The information specified in para-
graphs (c¢) and (d) of this section for an
original approval, as applicable, except
that any document which is the same
as the one listed by MSHA in the prior
approval need not be submitted but
shall be noted in the application; and

(3) An explanation of all changes
from the existing approval.

(f) Extension of the approval. Any
change in an approved explosive or
sheathed explosive unit from the docu-
mentation on file at MSHA that affects
the technical requirements of this Part
shall be submitted for approval prior to
implementing the change.

(1) Each application for an extension
of approval shall include—

(i) The MSHA-assigned approval
number for the explosive or sheathed
explosive unit for which the extension
is sought;

(ii) A description of the proposed
change to the approved explosive or
sheathed explosive unit; and

(iii) The name, address, and tele-
phone number of the applicant’s rep-
resentative responsible for answering
any questions regarding the applica-
tion.

(2) MSHA will determine what tests,
additional information, samples, or
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material, if any, are required to evalu-
ate the proposed change.

(3) When a change involves the chem-
ical composition of an approved explo-
sive or sheathed explosive unit which
affects the firing characteristics,
MSHA may require the explosive or
sheathed explosive unit to be distin-
guished from those associated with the
former composition.

[FR 46761, Nov. 18, 1988; 54 FR 351, Jan. 5,
1989; 60 FR 33723, June 29, 1995]

§15.5 Test samples.

(a) Submission of test samples. (1) The
applicant shall not submit explosives
or sheathed explosive units to be tested
until requested to do so by MSHA.

(2) The applicant shall submit 70
pounds of 1¥4-inch diameter explosives
and additional -cartridges in the
amount of 3200 divided by the length in
inches, except for cartridges 12, 20 and
greater than 36 inches long. The appli-
cant shall submit 70 pounds and addi-
tional cartridges in the amount of 3800
divided by the length in inches for car-
tridges 12, 20 and greater than 36 inches
long.

3) If
tridges

approval is requested for car-
in diameters less than 1-V4
inches, the applicant shall submit a
number of cartridges equal to 1800 di-
vided by the length in inches, except
for cartridges 12, 20 and greater than 36
inches long. The applicant shall submit
cartridges in the amount of 2200 di-
vided by the length in inches for car-
tridges 12, 20 and greater than 36 inches
long.

(4) If approval is requested for car-
tridges in diameters larger than 1-Y
inches, the applicant shall submit an
additional 10 cartridges of each larger
diameter.

(5) If approval is requested for car-
tridges in more than one length, the
applicant shall submit an additional 10
cartridges for each additional length
and diameter combination.

(6) Each applicant seeking approval
of sheathed explosive units shall sub-
mit 140 units.

(b) Condition and composition. Explo-
sives and sheathed explosive units will
not be tested that—

(1) Contain chlorites, chlorates, or
substances that will react over an ex-
tended time and cause degradation of
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the explosive or sheathed explosive
unit;

(2) Are chemically unstable;

(3) Show leakage;

(4) Use aluminum clips to seal the
cartridge;

(5) Contain any combination of per-
chlorate and aluminum;

(6) Contain more than 5 percent per-
chlorate; or

(7) Contain any perchlorate and less
than 5 percent water.

(c) Storage. Explosives and sheathed
explosive units shall be stored in a
magazine for at least 30 days before
gallery tests are conducted.

§15.6 Issuance of approval.

(a) MSHA will issue an approval or a
notice of the reasons for denying ap-
proval after completing the evaluation
and testing provided for by this part.

(b) An applicant shall not advertise
or otherwise represent an explosive or
sheathed explosive unit as approved
until MSHA has issued an approval.

§15.7 Approval marking.

(a) An approved explosive or sheathed
explosive unit shall be marketed only
under the brand or trade name speci-
fied in the approval.

(b) The wrapper of each cartridge and
each case of approved explosives shall
be legibly labeled with the following:
the brand or trade name, “‘MSHA Ap-
proved Explosive’, the test detonator
strength, and the minimum product
firing temperature.

(c) The outer covering of each
sheathed explosive unit and each case
of approved sheathed explosive units
shall be legibly labeled with the fol-
lowing: the brand or trade name,
“MSHA Approved Sheathed Explosive
Unit”’, the test detonator strength, and
the minimum product firing tempera-
ture.

[FR 46761, Nov. 18, 1988; 54 FR 351, Jan. 5,
1989; 54 FR 27641, June 30, 1989; 60 FR 33723,
June 29, 1995]

§15.8 Quality assurance.

(a) Applicants granted an approval or
an extension of approval under this
part shall manufacture the explosive or
sheathed explosive unit as approved.

(b) Applicants shall immediately re-
port to the MSHA Approval and Cer-
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tification Center, any knowledge of ex-
plosives or sheathed explosive units
that have been distributed that do not
meet the specifications of the approval.

[63 FR 46761, Nov. 18, 1988, as amended at 60
FR 33723, June 29, 1995]

§15.9 Disclosure of information.

(a) All information concerning prod-
uct specifications and performance
submitted to MSHA by the applicant
shall be considered proprietary infor-
mation.

(b) MSHA will notify the applicants
of requests for disclosure of informa-
tion concerning its explosives or
sheathed explosive units and shall give
the applicant an opportunity to pro-
vide MSHA with a statement of its po-
sition prior to any disclosure.

§15.10 Post-approval product audit.

(a) Approved explosives and sheathed
explosive units shall be subject to peri-
odic audits by MSHA for the purpose of
determining conformity with the tech-
nical requirements upon which the ap-
proval was based. Any approved explo-
sive or sheathed explosive unit which is
to be audited shall be selected by
MSHA and be representative of those
distributed for use in mines. The ap-
proval-holder may obtain any final re-
port resulting from such audit.

(b) No more than once a year, except
for cause, the approval-holder, at
MSHA’s request, shall make one case
of explosives or 25 sheathed explosive
units available at no cost to MSHA for
an audit. The approval-holder may ob-
serve any tests conducted during this
audit.

(c) An approved explosive or sheathed
explosive unit shall be subject to audit
for cause at any time MSHA believes
that it is not in compliance with the
technical requirements upon which the
approval was based.

(d) Explosives approved under regula-
tions in effect prior to January 17, 1989,
shall conform to the provisions on field
samples set out in those regulations
(See 30 CFR part 15, 1987 edition).

§15.11 Revocation.

(a) MSHA may revoke for cause an
approval issued under this part if the
explosive or sheathed explosive unit—
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(1) Fails to meet the applicable tech-
nical requirements; or

(2) Creates a hazard when used in a
mine.

(b) Prior to revoking an approval, the
approval-holder shall be informed in
writing of MSHA’s intention to revoke.
The notice shall—

(1) Explain the specific reasons for
the proposed revocation; and

(2) Provide the approval-holder an op-
portunity to demonstrate or achieve
compliance with the product approval
requirements.

(c) Upon request, the approval-holder
shall be afforded an opportunity for a
hearing.

(d) If an explosive or sheathed explo-
sive unit poses an imminent hazard to
the safety or health of miners, the ap-
proval may be immediately suspended
without a written notice of the agen-
cy’s intention to revoke. The suspen-
sion may continue until the revocation
proceedings are completed.

Subpart B—Requirements for
Approval of Explosives

§15.20 Technical requirements.

(a) Chemical composition. The chem-
ical composition of the explosive shall
be within the tolerances furnished by
the applicant.

(b) Rate-of-detonation test. The explo-
sive shall propagate completely in the
rate-of-detonation tesst. The test is
conducted at an ambient temperature
between 68 and 86 °F. Nongelatinous ex-
plosives are initiated with a test deto-
nator only, while gelatinous explosives
are initiated with a test detonator and
a 60-gram tetryl pellet booster. The
test is conducted on—

(1) A 50-inch column of 1¥4 inch di-
ameter cartridges; and

(2) A b0-inch column of the smallest
diameter cartridges less than 14 inches
submitted for testing.

(c) Air-gap sensitivity. The air-gap
sensitivity of the explosive shall be at
least 2 inches at the minimum product
firing temperature and 3 inches at a
temperature between 68 and 86 °F, and
the explosive shall propagate com-
pletely.

(1) Air-gap sensitivity of the explo-
sive is determined in the explosion-by-
influence test using the T7-inch car-
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tridge method. The air-gap sensitivity
is determined for 1¥4 inch diameter car-
tridges and each cartridge diameter
smaller than 1V4 inches. Explosives are
initiated with a test detonator.

(2) The T7-inch cartridge method is
conducted with two 8-inch cartridges.
One inch is cut off the end of each car-
tridge. The cartridges are placed in a
paper tube, the cut ends facing each
other, with the appropriate 2-inch or 3-
inch air gap between them. The test is
conducted at a temperature between 68
and 86 °F and at the minimum product
firing temperature proposed by the ap-
plicant, or 41 °F, whichever is lower.
The test temperature at which the ex-
plosive propagates completely will be
specified in the approval as the min-
imum product firing temperature at
which the explosive is approved for use.

(d) Gallery Test 7. The explosive shall
yield a value of at least 450 grams for
the lower 95 percent confidence limit
(Lios) on the weight for 50 percent prob-
ability of ignition (Wso) in gallery test
7 and shall propagate completely. The
Lgs and Wso values for the explosive are
determined by using the Bruceton up-
and-down method. A minimum of 20
trials are made with explosive charges
of varying weights, including wrapper
and seals. Each charge is primed with a
test detonator, then tamped and
stemmed with one pound of dry-milled
fire clay into the borehole of a steel
cannon. The cannon is fired into air
containing 7.7 to 8.3 percent of natural
gas. The air temperature is between 68
and 86 °F.

(e) Gallery Test 8. The explosive shall
yield a value of at least 350 grams for
the weight for 50 percent probability of
ignition (Wepg) in gallery test 8 and
shall propagate completely. The (Wepe)
value for the explosive is determined
using the Bruceton up-and-down meth-
od. A minimum of 10 tests are made
with explosive charges of varying
weights, including wrapper and seals.
Each charge is primed with a test deto-
nator, then tamped into the borehole of
a steel cannon. The cannon is fired into
a mixture of 8 pounds of bituminous
coal dust predispersed into 640 cubic
feet of air containing 3.8 to 4.2 percent
of natural gas. The air temperature is
between 68 and 86 °F.
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(f) Pendulum-friction test. The explo-
sive shall show no perceptible reaction
in the pendulum-friction test with the
hard fiber-faced shoe. Ten trials of the
test are conducted by releasing the
steel shoe from a height of 59 inches. If
there is evidence of sensitivity, the
test is repeated with the hard fiber-
faced shoe.

(g) Toxic gases. The total volume
equivalent to carbon monoxide (CO) of
toxic gases produced by detonation of
the explosive shall not exceed 2.5 cubic
feet per pound of explosive as deter-
mined in the large chamber test. The
explosive shall propagate completely.

(1) The large chamber test is con-
ducted with a one-pound explosive
charge, including wrapper and seal,
primed with a test detonator. The ex-
plosive charge is loaded into the bore-
hole of a steel cannon, then tamped
and stemmed with one pound of dry-
milled fire clay. The cannon is fired
into the large chamber and the gaseous
products resulting from detonation of
the explosive are collected and ana-
lyzed for toxic gases. At least two
trials are conducted.

(2) The equivalent volume of each
toxic gas produced, relative to CO, is
determined by multiplying the meas-
ured volume of the gas by a conversion
factor. The conversion factor is equal
to the threshold limit value, time
weighted average (TLV-TWA) in parts-
per-million for CO divided by the TLV-
TWA for the toxic gas. The TLV-TWA
conversion factor for each gas for
which MSHA shall test is specified in
Table I of this subpart. The total vol-
ume equivalent to CO of the toxic gases
produced by detonation of the explo-
sive is the sum of the equivalent vol-
umes of the individual toxic gases.

TABLE |—CONVERSION FACTORS FOR TOXIC
GASES
[For Equivalent Volume Relative to Carbon Monoxide]

Toxic Gas
Conver- | 1 y.rya
sion Fac-
tor (PPM)

Ammonia 2 25
Carbon Dioxide ... 0.01 5000
Carbon Monoxide 1 50
Hydrogen Sulfide 5 10
Nitric Oxide . 2 25
Nitrogen Dio; 17 3
Sulfur Dioxide . 25 2
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(h) Cartridge diameter and Ilength
changes. (1) For proposed changes to an
approved explosive involving only car-
tridge diameter or length, MSHA will
determine what tests, if any, will be re-
quired.

(2) When a proposed change to an ap-
proved explosive involves a smaller di-
ameter than that specified in the ap-
proval, the rate-of-detonation and air-
gap sensitivity tests will be conducted.

(3) No test will be conducted on car-
tridges with diameters the same as or
smaller than those that previously
failed to detonate in the rate-of-deto-
nation test.

(i) New technology. MSHA may ap-
prove an explosive that incorporates
technology for which the requirements
of this subpart are not applicable if
MSHA determines that the explosive is
as safe as those which meet the re-
quirements of this subpart.

§15.21 Tolerances for ingredients.

Tolerances for each ingredient in an
explosive, which are expressed as a per-
centage of the total explosive, shall not
exceed the following:

(a) Physical sensitizers: The toler-
ances established by the applicant;

(b) Aluminum: +0.7 percent;

(c) Carbonaceous materials: +3 per-
cent; and

(d) Moisture and ingredients other
than specified in paragraphs (a), (b),
and (c) of this section: The tolerances
specified in Table II.

TABLE IlI—TOLERANCES FOR MOISTURE AND
OTHER INGREDIENTS

Quantity of ingredients (as percent of total ex- Tolerance
plosive or sheath) percent
0t05.0 ........ 1.2
5.1t010.0 ... 1.5
10.1 t0 20.0 . 1.7
20.1 t0 30.0 . 2.0
30.1 t0 40.0 . 2.3
40.1 to 50.0 . 2.5
50.1 t0 55.0 . 2.8
55.1 to 100.0 3.0
§15.22 Tolerances for performance,

wrapper, and specific gravity.

(a) The rate of detonation of the ex-
plosive shall be within 15 percent of
that specified in the approval.

(b) The weight of wrapper per 100
grams of explosive shall be within 2
grams of that specified in the approval.
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(c) The apparent specific gravity of
the explosive shall be within +7.5 per-
cent of that specified in the approval.

Subpart C—Requirements for Ap-
proval of Sheathed Explosive
Units or Other Explosive Units
Designed to be Fired Outside
the Confines of a Borehole

§15.30 Technical requirements.

(a) Quantity of explosive. The sheathed
explosive unit shall contain not more
than 12 pounds of an approved or per-
missible explosive.

(b) Chemical composition. The chem-
ical composition of the sheath shall be
within the tolerances furnished by the
applicant.

(c) Detonator well. The sheathed ex-
plosive unit shall have a detonator well
that—

(1) Is protected by a sealed covering;

(2) Permits an instantaneous deto-
nator to be inserted in the unit with
the detonator completely embedded in
the well;

(3) Is provided with a means of secur-
ing the detonator in the well; and

(4) Is clearly marked.

(d) Drop test. The outer covering of
the sheathed explosive unit shall not
tear or rupture and the internal com-
ponents shall not shift position or be
damaged in the drop test.

(1) The drop test is conducted on at
least 10 sheathed explosive units. Each
unit is dropped on its top, bottom, and
edge from a height of 6 feet onto a con-
crete surface. For units with explosives
approved with a minimum product fir-
ing temperature, the drop test is per-
formed with the unit at the minimum
product firing temperature established
for the explosive in the unit. For units
with explosives approved under regula-
tions in effect prior to January 17, 1989,
the drop test is performed with the
unit at 41 °F.

(2) At least four units which have
been drop-tested shall be cut-open and
examined.

(3) At least six units which have been
drop-tested shall be subjected to gal-
lery tests 9 and 10 as provided in para-
graphs (e)(1) and (e)(2) of this section.

(e) Gallery tests. No sheathed explo-
sive unit shall cause an ignition in gal-
lery tests 9, 10, 11, or 12. Ten trials in
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each gallery test shall be conducted
and each sheathed explosive unit shall
propagate completely in all tests.

(1) Gallery test 9 is conducted in each
trial with three sheathed explosive
units placed in a row 2 feet apart. One
of the trials is conducted with sheathed
explosive units which have been sub-
jected to the drop test as provided in
paragraph (d)(3) of this section. The
units are placed on a concrete slab,
primed with test detonators and fired
in air containing 7.7 to 8.3 percent nat-
ural gas or 8.7 to 9.3 percent methane.
The air temperature is between 41 and
86 °F.

(2) Gallery test 10 is conducted in
each trial with three sheathed explo-
sive units placed in a row 2 feet apart.
One of the trials is conducted with
sheathed explosive units which have
been subjected to the drop test as pro-
vided in paragraph (d)(3) of this sec-
tion. The units are placed on a con-
crete slab, primed with test detonators
and fired in air containing 3.8 to 4.2
percent natural gas, or 4.3 to 4.7 per-
cent methane, mixed with 0.2 ounces
per cubic foot of predispersed bitu-
minous coal dust. The air temperature
is between 41 and 86 °F.

(3) Gallery test 11 is conducted in
each trial with three sheathed explo-
sive units arranged in a triangular pat-
tern with the units in contact with
each other. The units are placed in a
simulated crevice formed between two
square concrete slabs, each measuring
24 inches on a side and 2 inches in
thickness. The crevice is formed by
placing one slab on top of the other and
raising the edge of the upper slab at
least 4 inches. The sheathed explosive
units are primed with test detonators
and fired in air containing 7.7 to 8.3
percent natural gas or 8.7 to 9.3 percent
methane. The air temperature is be-
tween 41 and 86 °F.

(4) Gallery test 12 is conducted in
each trial with three sheathed explo-
sive units arranged in a triangular pat-
tern with the units in contact with
each other. The units are placed in a
corner formed by three square steel
plates, each measuring 24 inches on a
side and one inch in thickness. The
sheathed explosive units are primed
with test detonators and fired in air
containing 7.7 to 8.3 percent natural
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gas or 8.7 to 9.3 percent methane. The
air temperature is between 41 and 86
°F.

(f) Detonation test. Each of ten
sheathed explosive units shall propa-
gate completely when fired at the min-
imum product firing temperature for
the explosive used in the unit or 41 °F
for units with explosives approved
under regulations in effect prior to
January 17, 1989. The units are initi-
ated with test detonators.

(g) New technology. MSHA may ap-
prove an explosive unit designed to be
fired outside the confines of a borehole
that incorporates technology for which
the requirements of this subpart are
not applicable if MSHA determines
that such explosive unit is as safe as
those which meet the requirements of
this subpart.

[FR 46761, Nov. 18, 1988; 54 FR 351, Jan. 5,
1989]

§15.31 Tolerances for ingredients.

Tolerances established by the appli-
cant for each ingredient in the sheath
shall not exceed the tolerances speci-
fied in Table II §15.21 of this part.

§15.32 Tolerances for weight of explo-
sive, sheath, wrapper, and specific
gravity.

(a) The weight of the explosive, the
sheath, and the outer covering shall
each be within £7.5 percent of that
specified in the approval.

(b) The ratio of the weight of the
sheath to that of the explosive shall be
within £7.5 percent of that specified in
the approval.

(c) The specific gravity of the explo-
sive and sheath shall be within 7.5 per-
cent of that specified in the approval.

PART 18—ELECTRIC MOTOR-DRIV-
EN MINE EQUIPMENT AND AC-
CESSORIES

Subpart A—General Provisions

Sec.

18.1 Purpose.

18.2 Definitions.
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18.4 Electrical equipment for which ap-
proval is issued.

18.5 Equipment for which certification will
be issued.

18.6 Applications.
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18.7 [Reserved]
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tests.
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18.10 Notice of approval or disapproval.

18.11 Approval plate.

18.12 Letter of certification.

18.13 Certification plate.

18.14 Identification of tested noncertified
explosion-proof enclosures.

18.15 Changes after approval
cation.

18.16 Withdrawal of approval, certification,
or acceptance.

or certifi-
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18.20 Quality of material, workmanship, and
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18.21 Machines equipped with powered dust
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18.22 Boring-type machines equipped for
auxiliary face ventilation.

18.23 Limitation of external surface tem-
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18.25 Combustible gases from insulating ma-
terial.

18.26 Static electricity.

18.27 Gaskets.

18.28 Devices for pressure relief, ventilation,
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18.29 Access openings and covers, including
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18.31 Enclosures—joints and fastenings.

18.32 Fastenings—additional requirements.

18.33 Finish of surface joints.

18.3¢ Motors.

18.35 Portable (trailing) cables and cords.
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18.37 Lead entrances.
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18.40 Cable clamps and grips.
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18.49 Connection boxes on machines.
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Subpart C—Inspections and Tests

18.60 Detailed inspection of components.
18.61 Final inspection of complete machine.
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18.62 Tests to determine explosion-proof
characteristics.

18.63 [Reserved]

18.66 Flame test of conveyor belting and
hose.

18.66 Tests of windows and lenses.

18.67 Static-pressure tests.

18.68 Tests for intrinsic safety.

18.69 Adequacy tests.

Subpart D—Machines Assembled With
Certified or Explosion-Proof Compo-
nents, Field Modifications of Approved
Machines, and Permits To Use Experi-
mental Equipment

18.80 Approval of machines assembled with
certified or explosion-proof components.

18.81 Field modification of approved (per-
missible) equipment; application for ap-
proval of modification; approval of plans
for modification before modification.

18.82 Permit to use experimental electric
face equipment in a gassy mine or tun-
nel.
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Subpart E—Field Approval of Electrically
Operated Mining Equipment

18.90 Purpose.

18.91 Electric equipment for which field ap-
provals will be issued.

18.92 Quality of material and design.

18.93 Application for field approval; filing
procedures.

18.94 Application for field approval;
tents of application.

18.95 Approval of machines constructed of
components approved, accepted or cer-
tified under Bureau of Mines Schedule
2D, 2E, 2F, or 2G.

18.96 Preparation of machines for inspec-
tion; requirements.

18.97 Inspection of machines; minimum re-
quirements.

18.98 Enclosures, joints,
pressure testing.

18.99 Notice of approval or disapproval; let-
ters of approval and approval plates.

AUTHORITY: 30 U.S.C. 957, 961.

SOURCE: 33 FR 4660, Mar. 19, 1968, unless
otherwise noted.

con-

and fastenings;

Subpart A—General Provisions

§18.1 Purpose.

The regulations in this part set forth
the requirements to obtain MSHA: Ap-
proval of electrically operated ma-
chines and accessories intended for use
in gassy mines or tunnels, certification
of components intended for use on or
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with approved machines, permission to
modify the design of an approved ma-
chine or certified component, accept-
ance of flame-resistant hoses and con-
veyor belts, sanction for use of experi-
mental machines and accessories in
gassy mines or tunnels; also, proce-
dures for applying for such approval,
certification, acceptance for listing.

[43 FR 12313, Mar. 24, 1978, as amended at 52
FR 17514, May 8, 1987; 57 FR 61223, Dec. 23,
1992]

§18.2 Definitions.

As used in this part—

Acceptance means written notifica-
tion by MSHA that a hose or conveyor
belt has met the applicable require-
ments of this part and will be listed by
MSHA as acceptable flame-resistant
auxiliary equipment.

Acceptance marking means an identi-
fying marking indicating that the hose
or conveyor belt has been accepted by
MSHA for listing as flame resistant.

Accessory means associated electrical
equipment, such as a distribution or
splice box, that is not an integral part
of an approved (permissible) machine.

Assistant Secretary means the Assist-
ant Secretary of Labor for Mine Safety
and Health.

Afterburning means the combustion of
a flammable mixture that is drawn
into a machine compartment after an
internal explosion in the compartment.

Applicant means an individual, part-
nership, company, corporation, organi-
zation, or association that designs,
manufactures, assembles, or controls
the assembly of an electrical machine
or accessory and seeks approval, cer-
tification, or permit, or MSHA accept-
ance for listing of flame-resistant hose
or conveyor belt.

Approval means a formal document
issued by MSHA which states that a
completely assembled electrical ma-
chine or accessory has met the applica-
ble requirements of this part and which
authorizes the attachment of an ap-
proval plate so indicating.

Approval plate means a metal plate,
the design of which meets MSHA’s re-
quirements, for attachment to an ap-
proved machine or accessory, identi-
fying it as permissible for use in gassy
mines or tunnels.
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Branch circuit means an electrical
circuit connected to the main circuit,
the conductors of which are of smaller
size than the main circuit.

Bureau means the U.S. Bureau of
Mines.

Certification means a formal written
notification, issued by MSHA, which
states that an electrical component
complies with the applicable require-
ments of this part and, therefore, is
suitable for incorporation in approved
(permissible) equipment.

Certification label means a plate,
label, or marking, the design of which
meets MSHA’s requirements, for at-
tachment to a certified component
identifying the component as having
met the MSHA’s requirements for in-
corporation in a machine to be sub-
mitted for approval.

Component means an integral part of
an electrical machine or accessory that
is essential to the functioning of the
machine or accessory.

Connection box (also known as con-
duit or terminal box) means an enclo-
sure mounted on an electrical machine
or accessory to facilitate wiring, with-
out the use of external splices. (Such
boxes may have a joint common with
an explosion-proof enclosure provided
the adjoining surfaces conform to the
requirements of subpart B of this part.)

Cylindrical joint means a joint com-
prised of two contiguous, concentric,
cylindrical surfaces.

Distribution boxr means an enclosure
through which one or more portable ca-
bles may be connected to a source of
electrical energy, and which contains a
short-circuit protective device for each
outgoing cable.

Experimental equipment means any
electrical machine or accessory that an
applicant or MSHA may desire to oper-
ate experimentally for a limited time
in a gassy mine or tunnel. (For exam-
ple, this might include a machine con-
structed at a mine, an imported ma-
chine, or a machine or device designed
and developed by MSHA.)

Ezxplosion-proof enclosure means an en-
closure that complies with the applica-
ble design requirements in subpart B of
this part and is so constructed that it
will withstand internal explosions of
methane-air mixtures: (1) Without
damage to or excessive distortion of its
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walls or cover(s), and (2) without igni-
tion of surrounding methane-air mix-
tures or discharge of flame from inside
to outside the enclosure.

Fire-resistant as applied to conveyor
belts means belting that will pass the
flame tests hereafter specified.

Flame-arresting path means two or
more adjoining or adjacent surfaces be-
tween which the escape of flame is pre-
vented.

Flame resistant as applied to cable,
hose, and insultating materials means
material that will burn when held in a
flame but will cease burning when the
flame is removed.

Flammable mixture means a mixture of
methane or natural gas and air that
when ignited will propagate flame.
Natural gas containing a high percent-
age of methane is a satisfactory sub-
stitute for pure methane in most tests.

Gassy mine means a coal mine classed
as ‘‘gassy’’ by MESA or by the State in
which the mine is situated.

Incendive arc or spark means an arc or
spark releasing enough electrical or
thermal energy to ignite a flammable
mixture of the most easily ignitable
composition.

Intrinsically safe means incapable of
releasing enough electrical or thermal
energy under normal or abnormal con-
ditions to cause ignition of a flam-
mable mixture of methane or natural
gas and air of the most easily ignitable
composition.

MESA means the United States De-
partment of the Interior, Mining En-
forcement and Safety Administration.
Predecessor organization to MSHA,
prior to March 9, 1978.

Mobile equipment means equipment
that is self-propelled.

MSHA means the United States De-
partment of Labor, Mine Safety and
Health Administration.

Normal operation means the regular
performance of those functions for
which a machine or accessory was de-
signed.

Permissible equipment means a com-
pletely assembled electrical machine
or accessory for which a formal ap-
proval has been issued, as authorized
by the Administrator, Mining Enforce-
ment and Safety Administration under
the Federal Coal Mine Health and Safe-
ty Act of 1969 (Pub. L. 91-173, 30 U.S.C.



§18.3

801 or, after March 9, 1978, by the As-
sistant Secretary under the Federal
Mine Safety and Health Act of 1977
(Pub. L. 91-173, as amended by Pub. L.
95-164, 30 U.S.C. 801).

Permit means a formal document,
signed by the Assistant Secretary, au-
thorizing the operation of specific ex-
perimental equipment in a gassy mine
or tunnel under prescribed conditions.

Plane joint means two adjoining sur-
faces in parallel planes.

Portable cable, or trailing cable means
a flame-resistant, flexible cable or cord
through which electrical energy is
transmitted to a permissible machine
or accessory. (A portable cable is that
portion of the power-supply system be-
tween the last short-circuit protective
device, acceptable to MSHA, in the sys-
tem and the machine or accessory to
which it transmits electrical energy.)

Portable equipment means equipment
that may be moved frequently and is
constructed or mounted to facilitate
such movement.

Potted component means a component
that is entirely embedded in a solidi-
fied insulating material within an en-
closure.

Pressure piling means the develop-
ment of abnormal pressure as a result
of accelerated rate of burning of a gas-
air mixture. (Frequently caused by re-
stricted configurations within enclo-
sures.)

Qualified representative means a per-
son authorized by MSHA to determine
whether the applicable requirements of
this part have been complied with in
the original manufacture, rebuilding,
or repairing of equipment for which ap-
proval, certification, or a permit is
sought.

Splice box means a portable enclosure
in which electrical conductors may be
joined.

Step (rabbet) joint means a joint com-
prised of two adjoining surfaces with a
change(s) in direction between its inner
and outer edges. (A step joint may be
composed of a cylindrical portion and a
plane portion or of two or more plane
portions.)

Threaded joint means a joint con-
sisting of a male- and a female-thread-
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ed member, both of which are of the
same type and gage.

[33 FR 4660, Mar. 19, 1968, as amended at 39
FR 23999, June 28, 1974; 43 FR 12314, Mar. 24,
1978; 57 FR 61223, Dec. 23, 1992]

§18.3 Consultation.

By appointment, applicants or their
representatives may visit Approval and
Certification Center, Industrial Park
Road, Dallas Pike, Triadelphia, W. Va.
26059, to discuss a proposed design to be
submitted for approval, certification,
or acceptance for listing. No charge is
made for such consultation and no
written report thereof will be made to
the applicant.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978]

§18.4 Electrical equipment for which
approval is issued.

An approval will be issued only for a
complete electrical machine or acces-
sory. Only components meeting the re-
quirements of subpart B of this part or
those approved under part 7 of this
chapter, unless they contain intrinsi-
cally safe circuits, shall be included in
the assemblies.

[67 FR 61209, Dec. 23, 1992]

§18.5 Equipment for which certifi-
cation will be issued.

Certification will be issued for a com-
ponent or subassembly suitable to in-
corporate in an approved machine. Cer-
tification may be issued for such com-
ponents as explosion-proof enclosures,
battery trays, and connectors.

§18.6 Applications.

(a)(1) Investigation leading to ap-
proval, certification, extension thereof,
or acceptance of hose or conveyor belt,
will be undertaken by MSHA only pur-
suant to a written application. The ap-
plication shall be accompanied by all
necessary drawings, specifications, de-
scriptions, and related materials, as set
out in this part. Fees calculated in ac-
cordance with part 5 of this title shall
be submitted in accordance with §5.40.

(2) Where the applicant for approval
has used an independent testing labora-
tory under part 6 of this chapter to per-
form, in whole or in part, the necessary
testing and evaluation for approval
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under this part, the applicant must
provide to MSHA as part of the ap-
proval application:

(i) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(ii) Complete technical explanation
of how the product complies with each
requirement in the applicable MSHA
product approval requirements;

(iii) Identification of components or
features of the product that are critical
to the safety of the product; and

(iv) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(3) An applicant may request testing
and evaluation to non-MSHA product
safety standards which have been de-
termined by MSHA to be equivalent,
under §6.20 of this chapter, to MSHA’s
product approval requirements under
this part. A listing of all equivalency
determinations will be published in 30
CFR part 6 and the applicable approval
parts. The listing will state whether
MSHA accepts the non-MSHA product
safety standards in their original form,
or whether MSHA will require modi-
fications to demonstrate equivalency.
If modifications are required, they will
be provided in the listing. MSHA will
notify the public of each equivalency
determination and will publish a sum-
mary of the basis for its determination.
MSHA will provide equivalency deter-
mination reports to the public upon re-
quest to the Approval and Certification
Center. MSHA has made the following
equivalency determinations applicable
to this part 18.

(i) MSHA will accept applications for
explosion-proof enclosures under part
18 designed and tested to the Inter-
national Electrotechnical Commis-
sion’s (IEC) standards for Electrical
Apparatus for Explosive Gas
Atmospheres, Part 0, General Require-
ments (IEC 60079-0, Fourth Edition,
2004-01); and Part 1, Electrical Appa-
ratus for Explosive Gas Atmospheres,
Flameproof Enclosures ‘‘d”’ (IEC 60079—
1, Fifth Edition, 2003-11) (which are
hereby incorporated by reference and
made a part hereof) provided the modi-
fications to the IEC standards specified
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in §18.6(a)(3)(1)(A) through (I) are met.
The Director of the Federal Register
approves this incorporation by ref-
erence in accordance with 5 TU.S.C.
562(a) and 1 CFR part 51. The IEC
standards may be inspected at MSHA’s
Electrical Safety Division, Approval
and Certification Center, R.R. 1, Box
2561, Industrial Park Road, Triadelphia,
West Virginia 26059 or at the National
Archives and Records Administration
(NARA). For information on the avail-
ability of this material at NARA, call
202-741-6030, or go to: hittp://
www.archives.gov/federal register/

code of federal regulations/

ibr _locations.html. These IEC standards
may be obtained from International
Electrical Commission, Central Office
3, rue de Varembé, P.O. Box 131, CH-
1211 GENEVA 20, Switzerland.

(A) Enclosures shall be made of metal
and not have a compartment exceeding
ten (10) feet in length. Glass or
polycarbonate materials shall be the
only materials utilized in the construc-
tion of windows and lenses. External
surfaces of enclosures shall not exceed
150 °C (302 °F') and internal surface tem-
peratures of enclosures with
polycarbonate windows and lenses shall
not exceed 115 °C (240 °F), in normal op-
eration. Other non-metallic materials
for enclosures or parts of enclosures
will be evaluated, on a case-by-case
basis, under the new technology provi-
sions in §18.20(b) of this part.

(B) Enclosures shall be rugged in con-
struction and should meet existing re-
quirements for minimum bolt size and
spacing and for minimum wall, cover,
and flange thicknesses specified in
paragraph (g)(19) of §7.304 Technical re-
quirements. Enclosure fasteners should
be uniform in size and length, be pro-
vided at all corners, and be secured
from 1loosening by lockwashers or
equivalent. An engineering analysis
shall be provided for enclosure designs
that deviate from the existing require-
ments. The analysis shall show that
the proposed enclosure design meets or
exceeds the mechanical strength of a
comparable enclosure designed to 150
psig according to existing require-
ments, and that flamepath clearances
in excess of existing requirements will
not be produced at an internal pressure



§18.6

of 150 psig. This shall be verified by ex-
plosion testing the enclosure at a min-
imum of 150 psig.

(C) Enclosures shall be designed to
withstand a minimum pressure of at
least 150 psig without leakage through
any welds or castings, rupture of any
part that affects explosion-proof integ-
rity, clearances exceeding those per-
mitted under existing requirements
along flame-arresting paths, or perma-
nent distortion exceeding 0.040-inch per
linear foot.

(D) Flamepath clearances, including
clearances between fasteners and the
holes through which they pass, shall
not exceed those specified in existing
requirements. No intentional gaps in
flamepaths are permitted.

(E) The minimum lengths of the
flame arresting paths, based on enclo-
sure volume, shall conform to those
specified in existing requirements to
the nearest metric equivalent value
(e.g., 12.6 mm, 19 mm, and 25 mm are
considered equivalent to % inch, 34
inch and 1 inch respectively for plane
and cylindrical joints). The widths of
any grooves for o-rings shall be de-
ducted in measuring the widths of
flame-arresting paths.

(F) Gaskets shall not be used to form
any part of a flame-arresting path. If o-
rings are installed within a flamepath,
the location of the o-rings shall meet
existing requirements.

(G) Cable entries into enclosures
shall be of a type that utilizes either
flame-resistant rope packing material
or sealing rings (grommets). If plugs
and mating receptacles are mounted to
an enclosure wall, they shall be of ex-
plosion-proof construction. Insulated
bushings or studs shall not be installed
in the outside walls of enclosures. Lead
entrances utilizing sealing compounds
and flexible or rigid metallic conduit
are not permitted.

(H) Unused lead entrances shall be
closed with a metal plug that is se-
cured by spot welding, brazing, or
equivalent.

(I) Special explosion tests are re-
quired for explosion-proof enclosures
that share leads (electric conductors)
through a common wall with another
explosion-proof enclosure. These tests
are required to determine the presence
of pressure piling conditions in either
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enclosure when one or more of the in-
sulating barriers, sectionalizing termi-
nals, or other isolating parts are se-
quentially removed from the common
wall between the enclosures. Enclo-
sures that exhibit pressures during
these tests that exceed those specified
in existing requirements must be pro-
vided with a warning tag. The durable
warning tag must indicate that the in-
sulating barriers, sectionalizing termi-
nals, or other isolating parts be main-
tained in order to insure the explosion-
proof integrity for either enclosure
sharing a common wall. A warning tag
is not required if the enclosures with-
stand a static pressure of twice the
maximum value observed in the explo-
sion tests.

(ii) [Reserved]

(4) The application, all related docu-
ments, and all correspondence con-
cerning it shall be addressed to the Ap-
proval and Certification Center, Rural
Route #1, Box 251, Industrial Park
Road, Triadelphia, WV 26059.

(b) [Reserved]

(c) Applications for acceptance of a
conveyor belt as fire resistant shall in-
clude the following information: Trade
name of the conveyor belt, thickness of
covers, friction and skim coats, num-
ber of plies, type and weight of ply ma-
terial, and designation of breaker strip
or floated ply. The applicant shall pro-
vide other description or specifications
as may be subsequently required.

(d) Applications for acceptance of
hose as flame resistant shall include
the following information: Trade name
of hose, identification of materials
used, including compound numbers,
thickness of cover, thickness of tube,
and number and weight of plies. The
applicant shall provide other descrip-
tion or specifications as may be subse-
quently required.

(e) Drawings, drawing lists, specifica-
tions, wiring diagram, and descriptions
shall be adequate in number and detail
to identify fully the complete assem-
bly, component parts, and subassem-
blies. Drawings shall be titled, num-
bered, dated and shall show the latest
revision. Each drawing shall include a
warning statement that changes in de-
sign must be authorized by MSHA be-
fore they are applied to approved
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equipment. When intrinsically safe cir-
cuits are incorporated in a machine or
accessory, the wiring diagram shall in-
clude a warning statement that any
change(s) in the intrinsically safe cir-
cuitry or components may result in an
unsafe condition. The specifications
shall include an assembly drawing(s)
(see Figure 1 in Appendix II) showing
the overall dimensions of the machine
and the identity of each component
part which may be listed thereon or
separately, as in a bill of material (see
Figure 2 in Appendix II). MSHA may
accept photographs (minimum size 8” x
10%”) in lieu of assembly drawing(s).
Purchased parts shall be identified by
the manufacturer’s name, catalog num-
ber(s), and rating(s). In the case of
standard hardware and miscellaneous
parts, such as insulating pieces, size
and kind of material shall be specified.
All drawings of component parts sub-
mitted to MSHA shall be identical to
those used in the manufacture of the
parts. Dimensions of parts designed to
prevent the passage of flame shall
specify allowable tolerances. A nota-
tion ‘“Do Not Drill Through’ or equiva-
lent should appear on drawings with
the specifications for all ‘“‘blind’’ holes.

(f) MSHA reserves the right to re-
quire the applicant to furnish supple-
mentary drawings showing sections
through complex flame-arresting
paths, such as labyrinths used in con-
junction with ball or roller bearings,
and also drawings containing dimen-
sions not indicated on other drawings
submitted to MSHA.

(g) The applicant may ship his equip-
ment to MSHA for investigation at the
time of filing his application and pay-
ment of the required fees. Shipping
charges shall be prepaid by the appli-
cant.

(h) For a complete investigation
leading to approval or certification the
applicant shall furnish MSHA with the
components necessary for inspection
and testing. Expendable components
shall be supplied by the applicant to
permit continuous operation of the
equipment while being tested. If spe-
cial tools are necessary to assemble or
disassemble any component for inspec-
tion or test, the applicant shall furnish
them with the equipment to be tested.
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(i) For investigation of a hose or con-
veyor belt, the applicant shall furnish
samples as follows:

Hose—a sample having a minimum length of
2 feet;

Conveyor belt—a sample of each type 8
inches long cut across the entire width of
the belt.

(j) The applicant shall submit a sam-
ple caution statement (see Figure 3 in
Appendix II) specifying the conditions
for maintaining permissibility of the
equipment.

(k) The applicant shall submit a fac-
tory-inspection form (see Figure 4 in
Appendix II) used to maintain quality
control at the place of manufacture or
assembly to insure that component
parts are made and assembled in strict
accordance with the drawings and spec-
ifications covering a design submitted
to MSHA for approval or certification.

(1) MSHA will accept an application
for an approval, a letter of certifi-
cation, or an acceptance for listing of a
product that is manufactured in a
country other than the United States
provided: (1) All correspondence, speci-
fications, lettering on drawings (met-
ric-system dimensions acceptable), in-
structions, and related information are
in English; and (2) all other require-
ments of this part are met the same as
for a domestic applicant.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978; 47 FR 14696, Apr. 6,
1982; 57 FR 61223, Dec. 23, 1992; 60 FR 33723,
June 29, 1995; 60 FR 35693, July 11, 1995; 68 FR
36419, June 17, 2003; 70 FR 46343, Aug. 9, 2005;
71 FR 28584, May 17, 2006]

§18.7 [Reserved]

§18.8 Date for conducting investiga-
tion and tests.

The date of receipt of an application
will determine the order of precedence
for investigation and testing. If an
electrical machine component or acces-
sory fails to meet any of the require-
ments, it shall lose its order of prece-
dence. If an application is submitted to
resume investigation and testing after
correction of the cause of failure, it
will be treated as a new application
and the order of precedence for inves-
tigation and testing will be so deter-
mined.
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§18.9 Conduct of investigations and
tests.

(a) Prior to the issuance of an ap-
proval, certification, or acceptance of a
hose or conveyor belt, only MSHA per-
sonnel, representative(s) of the appli-
cant, and such other person(s) as may
be mutually agreed upon may observe
any part of the investigation or tests.
The MSHA will hold as confidential
and will not disclose principles or pat-
entable features; nor will it disclose to
persons other than the applicant the
results of tests, chemical analysis of
materials or any details of the appli-
cant’s drawings, specifications, in-
structions, and related material.

(b) Unless notified to the contrary by
MSHA, the applicant shall provide as-
sistance in disassembling parts for in-
spection, preparing parts for testing,
and preparing equipment for return
shipment. Explosion-proof enclosures
shall be drilled and tapped for pipe con-
nections in accordance with instruc-
tions supplied by MSHA.

(c) MSHA reserves the right to in-
spect a complete machine, component
part, or accessory at a place other than
the Bureau’s premises, such as the as-
sembly plant or other location accept-
able to MSHA, at the applicant’s ex-
pense.

(d) Applicants shall be responsible for
their representatives present during
tests and for observers admitted at
their request and shall save the Gov-
ernment harmless in the event of dam-
age to applicant’s property or injury to
applicant’s representatives or to ob-
servers admitted at their request.

[33 FR 4660, Mar. 19, 1968; 33 FR 6345, Apr. 26,
1968, as amended at 57 FR 61223, Dec. 23, 1992]

§18.10 Notice
approval.

of approval or dis-

(a) Upon completing investigation of
a complete assembly of an electrical
machine or accessory, MSHA will issue
to the applicant either a written notice
of approval or a written notice of dis-
approval, as the case may require. No
informal notification of approval will
be issued. If a notice of disapproval is
issued, it will be accompanied by de-
tails of the defects, with recommenda-
tions for possible correction. MSHA
will not disclose, except to the appli-
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cant, any information upon which a no-
tice of disapproval has been issued.

(b) A formal notice of approval will
be accompanied by a list of drawings,
specifications, and related material,
covering the details of design and con-
struction of the equipment upon which
the approval is based. Applicants shall
keep exact duplicates of the drawings,
specifications, and descriptions that re-
late to equipment for which an ap-
proval has been issued, and the draw-
ings and specifications shall be adhered
to exactly in production of the ap-
proved equipment.

(c) An applicant shall not advertise
or otherwise represent his equipment
as approved (permissible) until he has
received MSHA’s formal notice of ap-
proval.

§18.11 Approval plate.

(a)(1) The notice of approval will be
accompanied by a photograph of an ap-
proval plate, bearing the emblem of
Mine Safety and Health Administra-
tion, the name of the complete assem-
bly, the name of the applicant, and
spaces for the approval number, serial
number, and the type or model of ma-
chine.

(2) An extension of approval will not
affect the original approval number ex-
cept that the extension number shall
be added to the original approval num-
ber on the approval plate. (Example:
Original approval No. 2G-3000; seventh
extension No. 2G-3000-7.)

(b) The applicant shall reproduce the
design on a separate plate, which shall
be attached in a suitable place, on each
complete assembly to which it relates.
The size, type, location, and method of
attaching an approval plate are subject
to MSHA’s concurrence. The method
for affixing the approval plate shall not
impair any explosion-proof feature of
the equipment.

(c) The approval plate identifies as
permissible the machine or accessory
to which it is attached, and use of the
approval plate obligates the applicant
to whom the approval was issued to
maintain in his plant the quality of
each complete assembly and guaran-
tees that the equipment is manufac-
tured and assembled according to the
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drawings, specifications, and descrip-
tions upon which the approval and sub-
sequent extension(s) of approval were
based.

(d) A completely assembled approved
machine with an integral dust col-
lector shall bear an approval plate in-
dicating that the requirements of part
33 of this chapter (Bureau of Mines
Schedule 25B), have been complied
with. Approval numbers will be as-
signed under each part of such joint ap-
provals.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978]

§18.12 Letter of certification.

(a) A letter of certification may be
issued by MSHA for a component in-
tended for incorporation in a complete
machine or accessory for which an ap-
proval may be subsequently issued. A
letter of certification will be issued to
an applicant when a component has
met all the applicable requirements of
this part. Included in the letter of cer-
tification will be an assigned MSHA
certification number that will identify
the certified component.

(b) A letter of certification will be
accompanied by a list of drawings,
specifications, and related material
covering the details of design and con-
struction of a component upon which
the letter of certification is based. Ap-
plicants shall keep exact duplicates of
the drawings, specifications, and de-
scriptions that relate to the component
for which a letter of certification has
been issued; and the drawings and spec-
ifications shall be adhered to exactly
in production of the certified compo-
nent.

(c) A component shall not be rep-
resented as certified until the appli-
cant has received MSHA’s letter of cer-
tification for the component. Certified
components are not to be represented
as ‘‘approved’” or ‘‘permissible’”’ be-
cause such terms apply only to com-
pletely assembled machines or acces-
sories.

§18.13 Certification plate.

Each certified component shall be
identified by a certification plate at-
tached to the component in a manner
acceptable to MSHA. The method of at-
tachment shall not impair any explo-
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sion-proof characteristics of the com-
ponent. The plate shall be of service-
able material, acceptable, to MSHA,
and shall contain the following:

Certified as complying with the apphcable
requirements of 30 CFR part
Certification No. .

The blank spaces shall be filled with
appropriate designations. Inclusion of
the information on a company name
plate will be permitted provided the
plate is made of material acceptable to
MSHA.

§18.14 Identification of tested noncer-
tified explosion-proof enclosures.

An enclosure that meets all applica-
ble requirements of this part, but has
not been certified by MSHA, shall be
identified by a permanent marking on
it in a conspicuous location. The design
of such marking shall consist of capital
letters USMSHA not less than Y4 inch
in height, enclosed in a circle not less
than 1 inch in diameter.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978] st

§18.15 Changes after approval or cer-
tification.

If an applicant desires to change any
feature of approved equipment or a cer-
tified component, he shall first obtain
MSHA’s concurrence pursuant to the
following procedure:

(a)(1) Application shall be made as
for an original approval or letter of
certification requesting that the exist-
ing approval or certification be ex-
tended to cover the proposed changes
and shall be accompanied by drawings,
specifications, and related information,
showing the changes in detail.

(2) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval of
changes to an approved or certified
product under this part, the applicant
must provide to MSHA as part of the
approval application:

(i) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(ii) Complete technical explanation
of how the product complies with each
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requirement in the applicable MSHA
product approval requirements;

(iii) Identification of components or
features of the product that are critical
to the safety of the product; and

(iv) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(b) The application will be examined
by MSHA to determine whether inspec-
tion or testing will be required. Testing
will be required if there is a possibility
that the change(s) may adversely affect
safety.

(c) If the change(s) meets the require-
ments of this part, a formal extension
of approval or certification will be
issued, accompanied by a list of new or
revised drawings, specifications, and
related information to be added to
those already on file for the original
approval or certification.

(d) Revisions in drawings or speci-
fications that do not involve actual
change in the explosion-proof features
of equipment may be handled infor-
mally.

[43 FR 12313, Mar. 24, 1978, as amended at 52
FR 17514, May 8, 1987; 68 FR 36419, June 17,
2003]

§18.16 Withdrawal of approval, certifi-
cation, or acceptance.

MSHA reserves the right to rescind,
for cause, any approval, certification,
acceptance, or extension thereof,
issued under this part.

Subpart B—Construction and
Design Requirements

§18.20 Quality of material, workman-
ship, and design.

(a) Electrically operated equipment
intended for use in coal mines shall be
rugged in construction and shall be de-
signed to facilitate inspection and
maintenance.

(b) MSHA will test only electrical
equipment that in the opinion of its
qualified representatives is constructed
of suitable materials, is of good quality
workmanship, based on sound engineer-
ing principles, and is safe for its in-
tended use. Since all possible designs,
circuits, arrangements, or combina-
tions of components and materials can-
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not be foreseen, MSHA reserves the
right to modify design, construction,
and test requirements to obtain the
same degree of protection as provided
by the tests described in Subpart C of
this part.

(¢c) Moving parts, such as rotating
saws, gears, and chain drives, shall be
guarded to prevent personal injury.

(d) Flange joints and lead entrances
shall be accessible for field inspection,
where practicable.

(e) An audible warning device shall
be provided on each mobile machine
that travels at a speed greater than 2.5
miles per hour.

(f) Brakes shall be provided for each
wheel-mounted machine, unless design
of the driving mechanism will preclude
accidental movement of the machine
when parked.

(g) A headlight and red light-reflect-
ing material shall be provided on both
front and rear of each mobile transpor-
tation unit that travels at a speed
greater than 2.5 miles per hour. Red
light-reflecting material should be pro-
vided on each end of other mobile ma-
chines.

§18.21 Machines equipped with pow-
ered dust collectors.

Powered dust collectors on machines
submitted for approval shall meet the
applicable requirements of Part 33 of
this chapter (Bureau of Mines Schedule
25B), and shall bear the approval num-
ber assigned by MSHA.

§18.22 Boring-type machines equipped
for auxiliary face ventilation.

Each boring-type continuous-mining
machine that is submitted for approval
shall be constructed with an unob-
structed continuous space(s) of not less
than 200 square inches total cross-sec-
tional area on or within the machine to
which flexible tubing may be attached
to facilitate auxiliary face ventilation.

§18.23 Limitation of external surface
temperatures.

The temperature of the external sur-
faces of mechanical or electrical com-
ponents shall not exceed 150 °C. (302
°F'.) under normal operating conditions.
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§18.24 Electrical clearances.

Minimum clearances between
uninsulated electrical conductor sur-
faces, or between uninsulated con-
ductor surfaces and grounded metal
surfaces, within the enclosure shall be
as follows:

MINIMUM CLEARANCES BETWEEN UNINSULATED

SURFACES
Clearances (inches)
Phase-to-Phase Voltage (rms) Phase-to- Ep&sr?&tg-r
Phase Control
Circuit
0 to 250 0.25 0.25
251 to 600 . 0.28 0.25
601 to 1000 0.61 0.25
1001 to 2400 .. . 1.4 0.6
2401 10 4160 ...oovvvviiiiiiiiieiee 3.0 1.4

[57 FR 61209, Dec. 23, 1992]

§18.25 Combustible gases from insu-
lating material.

(a) Insulating materials that give off
flammable or explosive gases when de-
composed electrically shall not be used
within enclosures where the materials
are subjected to destructive electrical
action.

(b) Parts coated or impregnated with
insulating materials shall be heat-
treated to remove any combustible sol-
vent(s) before assembly in an explo-
sion-proof enclosure. Air-drying insu-
lating materials are excepted.

§18.26 Static electricity.

Nonmetallic rotating parts, such as
belts and fans, shall be provided with a
means to prevent an accumulation of
static electricity.

§18.27 Gaskets.

A gasket(s) shall not be used between
any two surfaces forming a flame-ar-
resting path except as follows:

(a) A gasket of lead, elastomer, or
equivalent will be acceptable provided
the gasket does not interfere with an
acceptable metal-to-metal joint.

(b) A lead gasket(s) or equivalent will
be acceptable between glass and a hard
metal to form all or a part of a flame-
arresting path.

§18.30

§18.28 Devices for pressure relief, ven-
tilation, or drainage.

(a) Devices for installation on explo-
sion-proof enclosures to relieve pres-
sure, ventilate, or drain will be accept-
able provided the length of the flame-
arresting path and the clearances or
size of holes in perforated metal will
prevent discharge of flame in explosion
tests.

(b) Devices for pressure relief, ven-
tilation, or drainage shall be con-
structed of materials that resist corro-
sion and distortion, and be so designed
that they can be cleaned readily. Pro-
vision shall be made for secure attach-
ment of such devices.

(c) Devices for pressure relief, ven-
tilation, or drainage will be acceptable
for application only on enclosures with
which they are explosion tested.

§18.29 Access openings and covers, in-
cluding unused lead-entrance holes.

(a) Access openings in explosion-
proof enclosures will be permitted only
where necessary for maintenance of in-
ternal parts such as motor brushes and
fuses.

(b) Covers for access openings shall
meet the same requirements as any
other part of an enclosure except that
threaded covers shall be secured
against loosening, preferably with
screws having heads requiring a special
tool. (See Figure 1 in Appendix II.)

(c) Holes in enclosures that are pro-
vided for lead entrances but which are
not in use shall be closed with metal
plugs secured by spot welding, brazing,
or equivalent. (See Figure 10 in Appen-
dix II.)

§18.30 Windows and lenses.

(a) MSHA may waive testing of mate-
rials for windows or lenses except head-
light lenses. When tested, material for
windows or lenses shall meet the test
requirements prescribed in §18.66 and
shall be sealed in place or provided
with flange joints in accordance with
§18.31.

(b) Windows or lenses shall be pro-
tected from mechanical damage by
structural design, location, or guard-
ing. Windows or lenses, other than
headlight lenses, having an exposed
area greater than 8 square inches, shall
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be provided with guarding or equiva-
lent.

§18.31 Enclosures—joints and fas-

tenings.

(a) Explosion-proof enclosures:

(1) Cast or welded enclosures shall be
designed to withstand a minimum in-
ternal pressure of 150 pounds per square
inch (gage). Castings shall be free from
blowholes.

(2) Welded joints forming an enclo-
sure shall have continuous gas-tight
welds. All welds shall be made in ac-
cordance with American Welding Soci-
ety standards.

(3) External rotating parts shall not
be constructed of aluminum alloys con-
taining more than 0.6 percent magne-
sium.

(4) MSHA reserves the right to re-
quire the applicant to conduct static-
pressure tests on each enclosure when
MSHA determines that the particular

30 CFR Ch. I (7-1-07 Edition)

design will not permit complete visual
inspection or when the joint(s) forming
an enclosure is welded on one side only
(see §18.67).

(5) Threaded covers and mating parts
shall be designed with Class 1A and 1B
(coarse, loose-fitting) threads. The
flame-arresting path of threaded joints
shall conform to the requirements of
paragraph (a)(6) of this section.

(6) Enclosure requirements shall be
based on the internal volumes of the
empty enclosure. The internal volume
is the volume remaining after deduct-
ing the volume of any part that is es-
sential in maintaining the explosion-
proof integrity of the enclosure or nec-
essary for the operation. Essential
parts include the parts that constitute
the flame-arresting path and those nec-
essary to secure parts that constitute a
flame-arresting path. Enclosures shall
meet the following requirements:

EXPLOSION-PROOF REQUIREMENTS BASED ON VOLUME

Volume of empty enclosure
Less than 45 45 to 124 cu. | More than 124
cu. in. in. inclusive cu. in.
Minimum thickness of material for walls ! Ve” %1e” Vi
Minimum thickness of material for flanges and covers 21" 33" 31R"
Minimum width of joint; all in one plane4 .. 12" Ya” 1”
Maximum clearance; joint all in one plane .. 0.002” 0.003” 0.004”
Minimum width of joint, pomons of which are in dlfferent planes; cyllnders or
equivalent4.5 3" 8" 74
Maximum clearances; ]omt in two or more planes cyllnders or equwalent
(a) Portion perpendicular to plane® .............ccccccoviiiiiiiiiiiiiciie, 0.008” 0.008” 0.008”
(b) Plane portion ........ 0.006” 0.006” 0.006”
Maximum bolt7-8 spacing; joints all in one plane (1) (1) (1)
Maximum bolt spacing; joints, portions of which are in different planes .. ©) ©) ©)
Minimum diameter of bolt (without regard to type of joint) Va” Va” 8"
Minimum thread engagement 10 ............. Va” Va” ¥a”
Maximum diametrical clearance between bolt body and unthreaded holes
through which it passes 811.12 Vea” Va2" 16"
Minimum distance from interior of enclosure to the edge of a bolt hole 813
Joint—minimum width 1”7 ............. et | e | e 147/46”
Joint—less than 1” wide e” 316" | e
Cylindrical joints
Shaft centered by ball or roller bearings:
Minimum length of flame-arresting path ...........cccccoceenviniiniincins 24 $Z4 1”
Maximum diametrical clearance .... 0.020” 0.025” 0.030”
Other cylindrical joints: 15
Minimum length of flame-arresting path .... V4 s 1”
Maximum diametrical clearance .... 0.006” 0.008” 0.010”

1This is the minimal nominal dimension when applied to standard steel plate.

232 inch less is allowable for machining rolled plate.
3146 inch less is allowable for machining rolled plate.

4The widths of any grooves, such as grooves for holding oil seals or O-rings, shall be deducted in measuring the widths of
flame-arresting paths.

51f only two planes are involved, neither portion of a joint shall be less than s inch wide, unless the wider portion conforms to
the same requirements as those for a joint that is all in one plane. If more than two planes are involved (as in labyrinths or
tongue-and-groove joints) the combined lengths of those portions having prescribed clearances are considered.

6The allowable diametrical clearance is 0.008 inch when the portion perpendicular to the plane portion is ' inch or greater in
length. If the perpendicular portion is more than & inch but less than /4 inch wide, the diametrical clearance shall not exceed
0.006 inch.
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7Where the term “bolt” is used, it refers to a machine bolt or a cap screw, and for either of these studs may be substituted
provided the studs, bottom in blind holes, are completely welded in place, or the bottom of the hole is closed with a plug secured
by weld or braze. Bolts shall be provided at all corners.

8The requirements as to diametrical clearance around the bolt and minimum distance from the bolt hole to the inside of the
explosion-proof enclosure apply to steel dowel pins. In addition, when such pins are used, the spacing between centers of the
bolts on either side of the pin shall not exceed 5 inches.

9 Adequacy of bolt spacing will be judged on the basis of size and configuration of the enclosure, strength of materials, and ex-
plosion test results.

10|n general, minimum thread engagement shall be equal to or greater than the diameter of the bolt specified.

11 Threaded holes for fastening bolts shall be machined to remove burrs or projections that affect planarity of a surface forming
a flame-arresting path.

12This maximum clearance applies only when the bolt is located within the flamepath.

13The edge of the bolt hole shall include the edge of any machining done to the bolt hole, such as chamfering.

14 ess than 746” (¥4” minimum) will be acceptable provided the diametrical clearance for fastening bolts does not exceed
1/32”.

15Shafts or operating rods through journal bearings shall be at least /4” in diameter. The length of fit shall not be reduced
when a push button is depressed. Operating rods shall have a shoulder or head on the portion inside the enclosure. Essential
parts riveted or bolted to the inside portion are acceptable in lieu of a head or shoulder, but cotter pins and similar devices shall

not be used.
166” with @ minimum of 4 bolts.

(7) O-rings, if used in a flame-arrest-
ing path, shall meet the following:

(i) When the flame-arresting path is
in one plane, the o-ring shall be located
at least one-half the acceptable flame-
arresting path length specified in para-
graph (a)(6) of this section within the
outside edge of the path (see figure J-—
2 in the appendix to subpart J of part 7
of this chapter).

(ii) When the flame-arresting path is
one of the plane-cylindrical type (step
joint), the o-ring shall be located at
least 12 inch within the outer edge of
the plane portion (see figure J-3 in the
appendix to subpart J of part 7 of this
chapter), or at the junction of the
plane and cylindrical portion of the
joint (see figure J—4 in the appendix to
subpart J of part 7 of this chapter); or
in the cylindrical portion (see figure J-—
5 in the appendix to subpart J of part 7
of this chapter).

(8) Mating parts comprising a pressed
fit shall result in a minimum inter-
ference of 0.001 inch between the parts.
The minimum length of the pressed fit
shall be equal to the minimum thick-
ness requirement of paragraph (a)(6) of
this section for the material in which
the fit is made.

(b) Enclosures for potted compo-
nents: Enclosures shall be rugged and
constructed with materials having 75
percent, or greater, of the thickness
and flange width specified in paragraph
(a) of this section. These enclosures
shall be provided with means for at-
taching hose conduit, unless energy
carried by the cable is intrinsically
safe.

(c) No assembly will be approved that
requires the opening of an explosion-
proof enclosure to operate a switch,

rheostat, or other device during normal
operation of a machine.

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61209, Dec. 23, 1992]

§18.32 Fastenings—additional require-
ments.

(a) Bolts, screws, or studs shall be
used for fastening adjoining parts to
prevent the escape of flame from an en-
closure. Hinge pins or clamps will be
acceptable for this purpose provided
MSHA determines them to be equally
effective.

(b) Lockwashers shall be provided for
all bolts, screws, and studs that secure
parts of explosion-proof enclosures.
Special fastenings designed to prevent
loosening will be acceptable in lieu of
lockwashers, provided MSHA deter-
mines them to be equally effective.

(c) Fastenings shall be as uniform in
size as practicable to preclude im-
proper assembly.

(d) Holes for fastenings shall not pen-
etrate to the interior of an explosion-
proof enclosure, except as provided in
paragraph (a)(9) of §18.34, and shall be
threaded to insure that a specified bolt
or screw will not bottom even if its
lockwasher is omitted.

(e) A minimum of Y-inch of stock
shall be left at the center of the bot-
tom of each hole drilled for fastenings.

(f) Fastenings used for joints on ex-
plosion-proof enclosures shall not be
used for attaching nonessential parts
or for making electrical connections.

(g) The acceptable sizes for and
spacings of fastenings shall be deter-
mined by the size of the enclosure, as
indicated in §18.31.
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(h) MSHA reserves the right to con-
duct explosion tests with standard
bolts, nuts, cap screws, or studs sub-
stituted for any special high-tensile
strength fastening(s) specified by the
applicant.

(i) Coil-thread inserts, if used in
holes for fastenings, shall meet the fol-
lowing:

(1) The inserts shall have internal
screw threads.

(2) The holes for the inserts shall be
drilled and tapped consistent with the
insert manufacturer’s specifications.

(3) The inserts shall be installed con-
sistent with the insert manufacturer’s
specifications.

(4) The insert shall be of sufficient
length to ensure the minimum thread
engagement of fastening specified in
§18.31(a)(6) of this part.

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61210, Dec. 23, 1992]

§18.33 Finish of surface joints.

Flat surfaces between bolt holes that
form any part of a flame-arresting path
shall be plane to within a maximum de-
viation of one-half the maximum clear-
ance specified in §18.31(a)(6). All metal
surfaces forming a flame-arresting
path shall be finished during the manu-
facturing process to not more than 250
microinches. A thin film of nonhard-
ening preparation to inhibit rusting
may be applied to these finished metal
surfaces as long as the final surface can
be readily wiped free of any foreign
materials.

[67 FR 61210, Dec. 23, 1992]

§18.34 Motors.

Explosion-proof electric motor as-
semblies intended for use in approved
equipment in underground mines that
are specifically addressed in part 7 of
this chapter shall be approved under
part 7 of this chapter after February 22,
1996. Those motor assemblies not spe-
cifically addressed under part 7 of this
chapter shall be accepted or certified
under this part.

(a) General. (1) Motors shall have ex-
plosion-proof enclosures.

(2) Motors submitted to MSHA for
test shall be equipped with unshielded
bearings regardless of whether that
type of bearing is specified.

30 CFR Ch. I (7-1-07 Edition)

(3) MSHA reserves the right to test
motors with the maximum clearance
specified between the shaft and the
mating part which forms the required
flame-arresting path. Also reserved is
the right to remachine these parts, at
the applicant’s expense, to specified di-
mensions to provide the maximum
clearance.

NOTE: For example, a shaft with a diame-
ter greater than 2 inches at the flame-arrest-
ing portion might require such machining.

(4) Ball and roller bearings and oil
seals will not be acceptable as flame-
arresting paths; therefore, a separate
path shall be provided between the
shaft and another part, preferably inby
the bearing. The length and clearances
of such flame-arresting path shall con-
form to the requirements of §18.31.

(5) Labyrinths or other arrangements
that provide change(s) in direction of
escaping gases will be acceptable but
the use of small detachable pieces shall
not be permitted unless structurally
unavoidable. The lengths of flame-ar-
resting path(s) and clearance(s) shall
conform to the requirements of §18.31.

(6) Oil seals shall be removed from
motors prior to submission for explo-
sion tests.

NoOTE: 0Oil seals will be removed from mo-
tors prior to explosion tests and therefore
may be omitted from motors submitted for
investigation.

(7) Openings for filling and draining
bearing lubricants shall be so located
as to prevent escape of flame through
them.

(8) An outer bearing cap will not be
considered as forming any part of a
flame-arresting path unless the cap is
used as a bearing cartridge.

NOTE: The outer bearing cap will be omit-
ted during explosion tests unless it houses
the bearing.

(9) If unavoidable, holes may be made
through motor casings for bolts, studs,
or screws to hold essential parts such
as pole pieces, brush rigging, and bear-
ing cartridges. Such parts shall be at-
tached to the casing by at least two
fastenings. The threaded holes in these
parts shall be blind, unless the fas-
tenings are inserted from the inside, in
which case the fastenings shall not be
accessible with the armature of the
motor in place.

(b) Direct-current motors. For direct-
current motors with narrow interpoles,
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the distance from the edge of the pole
piece to any bolt hole in the frame
shall be not less than ¥ inch. If the dis-
tance is s to %2 inch, the diametrical
clearance for the pole bolt shall not ex-
ceed Y4 inch for not less than Y2 inch
through the frame. Furthermore, the
pole piece shall have the same radius
as the inner surface of the frame. Pole
pieces may be shimmed as necessary.

(c) Alternating-current motors. Stator
laminations that form a part of an ex-
plosion-proof enclosure will be accept-
able provided: (1) The laminations and
their end rings are fastened together
under pressure; (2) the joint between
the end rings and the laminations is
not less than % inch, but preferably as
close to 1 inch as possible; and (3) it
shall be impossible to insert a 0.0015-
inch thickness gage to a depth exceed-
ing ¥ inch between adjacent lamina-
tions or between end rings and lamina-
tions.

(d) Small motors (alternating- and di-
rect-current). Motors having internal
free volume not exceeding 350 cubic
inches and joints not exceeding 32
inches in outer circumference will be
acceptable for investigation if provided
with rabbet joints between the stator
frame and the end bracket having the
following dimensions:

DIMENSIONS OF RABBET JOINTS—INCHES

Min. width Max. Max.
. : of clamped | clearance | diametrical
Minimum total width radial of radial | clearance at
portion portion axial portion
Yo 0.0015 0.003
Yo .002 .003
332 .002 .004

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61210, Dec. 23, 1992]

§18.35 Portable (trailing) cables and
cords.

(a) Portable cables and cords used to
conduct electrical energy to face equip-
ment shall conform to the following:

(1) Have each conductor of a current-
carrying capacity consistent with the
Insulated Power Cable Engineers Asso-
ciation (IPCEA) standards. (See Tables
1 and 2 in Appendix I.)

(2) Have current-carrying conductors
not smaller than No. 14 (AWG). Cords
with sizes 14 to 10 (AWG) conductors
shall be constructed with heavy jack-

§18.35

ets, the diameters of which are given in
Table 6 in Appendix I.

(3) Be accepted as flame resistant
under this part or approved under sub-
part K of part 7 of this chapter.

(4) Have short-circuit protection at
the outby (circuit-connecting) end of
ungrounded conductors. (See Table 8 in
Appendix I.) The fuse rating or trip set-
ting shall be included in the assem-
bler’s specifications.

(5) Ordinarily the length of a portable
(trailing) cable shall not exceed 500
feet. Where the method of mining re-
quires the length of a portable (trail-
ing) cable to be more than 500 feet,
such length of cable shall be permitted
only under the following prescribed
conditions:

(i) The lengths of portable (trailing)
cables shall not exceed those specified
in Table 9, Appendix I, titled ‘‘Speci-
fications for Portable Cables Longer
Than 500 Feet.”

(ii) Short-circuit protection shall be
provided by a protective device with an
instantaneous trip setting as near as
practicable to the maximum starting-
current-inrush value, but the setting
shall not exceed the trip value speci-
fied in MSHA approval for the equip-
ment for which the portable (trailing)
cable furnishes electric power.

(6) Have nominal outside dimensions
consistent with IPCEA standards. (See
Tables 4, 5, 6, and 7 in Appendix I.)

(7) Have conductors of No. 4 (AWG)
minimum for direct-current mobile
haulage units or No. 6 (AWG) minimum
for alternating-current mobile haulage
units.

(8) Have not more than five well-
made temporary splices in a single
length of portable cable.

(b) Sectionalized portable cables will
be acceptable provided the connectors
used inby the last open crosscut in a
gassy mine meet the requirements of
§18.41.

(c) A portable cable having conduc-
tors smaller than No. 6 (AWG), when
used with a trolley tap and a rail
clamp, shall have well insulated single
conductors not smaller than No. 6
(AWG) spliced to the outby end of each
conductor. All splices shall be made in
a workmanlike manner to insure good
electrical conductivity, insulation, and
mechanical strength.
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(d) Suitable provisions shall be made
to facilitate disconnection of portable
cable quickly and conveniently for re-
placement.

[33 FR 4660, Mar. 19, 1968; 33 FR 6343, Apr. 26,
1968, as amended at 57 FR 61223, Dec. 23, 1992]

§18.36 Cables between machine com-
ponents.

(a) Cables between machine compo-
nents shall have: (1) Adequate current-
carrying capacity for the loads in-
volved, (2) short-circuit protection, (3)
insulation compatible with the im-
pressed voltage, and (4) flame-resistant
properties unless totally enclosed with-
in a flame-resistant hose conduit or
other flame-resistant material.

(b) Cables between machine compo-
nents shall be: (1) Clamped in place to
prevent undue movement, (2) protected
from mechanical damage by position,
flame-resistant hose conduit, metal
tubing, or troughs (flexible or threaded
rigid metal conduit will not be accept-
able), (3) isolated from hydraulic lines,
and (4) protected from abrasion by re-
moving all sharp edges which they
might contact.

(c) Cables (cords) for remote-control
circuits extending from permissible
equipment will be exempted from the
requirements of conduit enclosure pro-
vided the total electrical energy car-
ried is intrinsically safe or that the ca-
bles are constructed with heavy jack-
ets, the sizes of which are stated in
Table 6 of Appendix I. Cables (cords)
provided with hose-conduit protection
shall have a tensile strength not less
than No. 16 (AWG) three-conductor,
type SO cord. (Reference: 7.7.7 IPCEA
Pub. No. S-19-81, Fourth Edition.) Ca-
bles (cords) constructed with heavy
jackets shall consist of conductors not
smaller than No. 14 (AWG) regardless
of the number of conductors.

§18.37 Lead entrances.

(a) Insulated cable(s), which must ex-
tend through an outside wall of an ex-
plosion-proof enclosure, shall pass
through a stuffing-box lead entrance.
All sharp edges that might damage in-
sulation shall be removed from stuffing
boxes and packing nuts.

(b) Stuffing boxes shall be so de-
signed, and the amount of packing used
shall be such, that with the packing

30 CFR Ch. I (7-1-07 Edition)

properly compressed, the gland nut
still has a clearance distance of ¥s inch
or more to travel without meeting in-
terference by parts other than packing.
In addition, the gland nut shall have a
minimum of three effective threads en-
gaged. (See figures 8, 9 and 10 in appen-
dix II.)

(c) Packing nuts and stuffing boxes
shall be secured against loosening.

(d) Compressed packing material
shall be in contact with the cable jack-
et for a length of not less than %2 inch.

(e) Special requirements for glands in
which asbestos-packing material is
specified are:

(1) Asbestos-packing material shall
be untreated, not less than %is-inch di-
ameter if round, or not less than %is by
346 inch if square. The width of the
space for packing material shall not
exceed by more than 50 percent the di-
ameter or width of the uncompressed
packing material.

(2) The allowable diametrical clear-
ance between the cable and the holes in
the stuffing box and packing nut shall
not exceed 75 percent of the nominal
diameter or width of the packing mate-
rial.

(f) Special requirements for glands in
which a compressible material (exam-
ple—synthetic elastomers) other than
asbestos is specified, are:

(1) The packing material shall be
flame resistant.

(2) The radial clearance between the
cable jacket and the nominal inside di-
ameter of the packing material shall
not exceed Ya2-inch, based on the nomi-
nal specified diameter of the cable.

(3) The radial clearance between the
nominal outside diameter of the pack-
ing material and the inside wall of the
stuffing box (that portion into which
the packing material fits) shall not ex-
ceed Vaz—inch.

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61210, Dec. 23, 1992]

§18.38 Leads through common walls.

(a) Insulated studs will be acceptable
for use in a common wall between two
explosion-proof enclosures.

(b) When insulated wires or cables
are extended through a common wall
between two explosion-proof enclosures
in insulating bushings, such bushings
shall be not less than l-inch long and
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the diametrical clearance between the
wire or cable insulation and the holes
in the bushings shall not exceed Yie—
inch (based on the nominal specified di-
ameter of the cable). The insulating
bushings shall be secured in the metal
wall.

(¢) Insulated wires or cables con-
ducted from one explosion-proof enclo-
sure to another through conduit, tub-
ing, piping, or other solid-wall passage-
ways will be acceptable provided one
end of the passageway is plugged, thus
isolating one enclosure from the other.
Glands of secured bushings with close-
fitting holes through which the wires
or cables are conducted will be accept-
able for plugging. The tubing or duct
specified for the passageway shall be
brazed or welded into the walls of both
explosion-proof enclosures with contin-
uous gas-tight welds.

(d) If wires and cables are taken
through openings closed with sealing
compounds, the design of the opening
and characteristics of the compounds
shall be such as to hold the sealing ma-
terial in place without tendency of the
material to crack or flow out of its
place. The material also must with-
stand explosion tests without cracking
or loosening.

(e) Openings through common walls
between explosion-proof enclosures not
provided with bushings or sealing com-
pound, shall be large enough to prevent
pressure piling.

§18.39 Hose conduit.

Hose conduit shall be provided for
mechanical protection of all machine
cables that are exposed to damage.
Hose conduit shall be flame resistant
and have a minimum wall thickness of
346 inch. The flame resistance of hose
conduit will be determined in accord-
ance with the requirements of §18.65.

§18.40 Cable clamps and grips.

Insulated clamps shall be provided
for all portable (trailing) cables to pre-
vent strain on the cable terminals of a
machine. Also insulated clamps shall
be provided to prevent strain on both
ends of each cable or cord leading from
a machine to a detached or separately
mounted component. Cable grips an-
chored to the cable may be used in lieu
of insulated strain clamps. Supporting

§18.41

clamps for cables used for wiring
around machines shall be provided in a
manner acceptable to MSHA.

§18.41 Plug and receptacle-type con-
nectors.

(a) Plug and receptacle-type connec-
tors for use inby the last open crosscut
in a gassy mine shall be so designed
that insertion or withdrawal of a plug
cannot cause incendive arcing or
sparking. Also, connectors shall be so
designed that no live terminals, except
as hereinafter provided, are exposed
upon withdrawal of a plug. The fol-
lowing types will be acceptable:

(1) Connectors in which the mating
or separation of the male and female
electrodes is accomplished within an
explosion-proof enclosure.

(2) Connectors that are mechanically
or electrically interlocked with an
automatic circuit-interrupting device.

(i) Mechanically interlocked connectors.
If a mechanical interlock is provided
the design shall be such that the plug
cannot be withdrawn before the circuit
has been interrupted and the circuit
cannot be established with the plug
partially withdrawn.

(ii) Electrically interlocked connectors.
If an electrical interlock is provided,
the total load shall be removed before
the plug can be withdrawn and the
electrical energy in the interlocking
pilot circuit shall be intrinsically safe,
unless the pilot circuit is opened with-
in an explosion-proof enclosure.

(3) Single-pole connectors for indi-
vidual conductors of a circuit used at
terminal points shall be so designed
that all plugs must be completely in-
serted before the control circuit of the
machine can be energized.

(b) Plug and receptacle-type connec-
tors used for sectionalizing the cables
outby the last open crosscut in a gassy
mine need not be explosion-proof or
electrically interlocked provided such
connectors are designed and con-
structed to prevent accidental separa-
tion.

(c) Conductors shall be securely at-
tached to the electrodes in a plug or re-
ceptacle and the connections shall be
totally enclosed.

(d) Molded-elastomer connectors will
be acceptable provided:
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(1) Any free space within the plug or
receptacle is isolated from the exterior
of the plug.

(2) Joints between the elastomer and
metal parts are not less than 1 inch
wide and the elastomer is either bond-
ed to or fits tightly with metal parts.

(e) The contacts of all line-side con-
nectors shall be shielded or recessed
adequately.

(f) For a mobile battery-powered ma-
chine, a plug and receptacle-type con-
nector will be acceptable in lieu of an
interlock provided:

(1) The plug is padlocked to the re-
ceptacle and is held in place by a
threaded ring or equivalent mechanical
fastening in addition to a padlock. A
connector within a padlocked enclo-
sure will be acceptable; or,

(2) The plug is held in place by a
threaded ring or equivalent mechanical
fastening, in addition to the use of a
device that is captive and requires a
special tool to disengage and allow for
the separation of the connector. All
connectors using this means of compli-
ance shall have a clearly visible warn-
ing tag that states: “DO NOT DIS-
ENGAGE UNDER LOAD,” or an equiv-
alent statement; or,

(3) The plug is held in place by a
spring-loaded or other locking device,
that maintains constant pressure
against a threaded ring or equivalent
mechanical fastening, to secure the
plug from accidental separation. All
connectors using this means of compli-
ance shall have a clearly visible warn-
ing tag that states: “DO NOT DIS-
ENGAGE UNDER LOAD,” or an equiv-
alent statement.

[33 FR 4660, Mar. 19, 1968, as amended at 68
FR 37082, June 23, 2003]

§18.42 Explosion-proof distribution

boxes.

(a) A cable passing through an out-
side wall(s) of a distribution box shall
be conducted either through a packing
gland or an interlocked plug and recep-
tacle.

(b) Short-circuit protection shall be
provided for each branch circuit con-
nected to a distribution box. The cur-
rent-carrying capacity of the specified
connector shall be compatible with the
automatic circuit-interrupting device.
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(c) Each branch receptacle shall be
plainly and permanently marked to in-
dicate its current-carrying capacity
and each receptacle shall be such that
it will accommodate only an appro-
priate plug.

(d) Provision shall be made to relieve
mechanical strain on all connectors to
distribution boxes.

§18.43 Explosion-proof splice boxes.

Internal connections shall be rigidly
held and adequately insulated. Strain
clamps shall be provided for all cables
entering a splice box.

§18.44 Non-intrinsically safe battery-
powered equipment.

(a) Battery-powered equipment shall
use battery assemblies approved under
Part 7 of this chapter, or battery as-
semblies accepted or certified under
this part prior to August 22, 1989.

(b) Battery box covers shall be se-
cured in a closed position.

(c) Each wire or cable leaving a bat-
tery box on storage battery-operated
equipment shall have short-circuit pro-
tection in an explosion-proof enclosure
located as close as practicable to the
battery terminals. A short-circuit pro-
tection device installed within a near-
by explosion-proof enclosure will be ac-
ceptable. In no case shall the exposed
portion of the cable from the battery
box to the enclosure exceed 36 inches in
length. Each wire or cable shall be pro-
tected from damage.

[63 FR 23500, June 22, 1988]

§18.45 Cable reels.

(a) A self-propelled machine, that re-
ceives electrical energy through a port-
able cable and is designed to travel at
speeds exceeding 2.5 miles per hour,
shall have a mechanically, hydrau-
lically, or electrically driven reel upon
which to wind the portable cable.

(b) The enclosure for moving con-
tacts or slip rings of a cable reel shall
be explosion-proof.

(c) Cable-reel bearings shall not con-
stitute an integral part of a circuit for
transmitting electrical energy.

(d) Cable reels for shuttle cars and lo-
comotives shall maintain positive ten-
sion on the portable cable during reel-
ing and unreeling. Such tension shall

108



Mine Safety and Health Admin., Labor

only be high enough to prevent a ma-
chine from running over its own
cable(s).

(e) Cable reels and spooling devices
shall be insulated with flame-resistant
material.

(f) The maximum speed of travel of a
machine when receiving power through
a portable (trailing) cable shall not ex-
ceed 6 miles per hour.

(g) Diameters of cable reel drums and
sheaves should be large enough to pre-
vent undue bending strain on cables.

§18.46 Headlights.

(a) Headlights shall be constructed as
explosion-proof enclosures.

(b) Headlights shall be mounted to
provide illumination where it will be
most effective. They shall be protected
from damage by guarding or location.

(c) Lenses for headlights shall be
glass or other suitable material with
physical characteristics equivalent to
Le-inch thick tempered glass, such as
“Pyrex.” Lenses shall meet the re-
quirements of the tests prescribed in
§18.66.

(d) Lenses permanently fixed in a
ring with lead, epoxy, or equivalent
will be acceptable provided only lens
assemblies meeting the original manu-
facturer’s specifications are used as re-
placements.

(e) If a single lead gasket is used, the
contact surface of the opposite side of
the lens shall be plane within a max-
imum deviation of 0.002 inch.

§18.47

(a) A tool or switch held in the opera-
tor’s hand or supported against his
body will not be approved with a name-
plate rating exceeding 300 volts direct
current or alternating current.

(b) A battery-powered machine shall
not have a nameplate rating exceeding
240 volts, nominal (120 lead-acid cells
or equivalent).

(c) Other direct-current machines
shall not have a nameplate rating ex-
ceeding 550 volts.

(d) An alternating-current machine
shall not have a nameplate rating ex-
ceeding 660 volts, except that a ma-
chine may have a nameplate rating
greater than 660 volts but not exceed-
ing 4,160 volts when the following con-
ditions are complied with:

Voltage limitation.

§18.48

(1) Adequate clearances and insula-
tion for the particular voltage(s) are
provided in the design and construction
of the equipment, its wiring, and acces-
sories.

(2) A continuously monitored,
failsafe grounding system is provided
that will maintain the frame of the
equipment and the frames of all acces-
sory equipment at ground potential.
Also, the equipment, including its con-
trols and portable (trailing) cable, will
be deenergized automatically upon the
occurrence of an incipient ground
fault. The ground-fault-tripping cur-
rent shall be limited by grounding re-
sistor(s) to that necessary for depend-
able relaying. The maximum ground-
fault-tripping current shall not exceed
25 amperes.

(3) All high voltage switch gear and
control for equipment having a name-
plate rating exceeding 1,000 volts are
located remotely and operated by re-
mote control at the main equipment.
Potential for remote control shall not
exceed 120 volts.

(4) Portable (trailing) cable for equip-
ment with nameplate ratings from 661
volts through 1,000 volts shall include
grounding conductors, a ground check
conductor, and grounded metallic
shields around each power conductor or
a grounded metallic shield over the as-
sembly; except that on machines em-
ploying cable reels, cables without
shields may be used if the insulation is
rated 2,000 volts or more.

(5) Portable (trailing) cable for equip-
ment with nameplate ratings from 1,001
volts through 4,160 volts shall include
grounding conductors, a ground check
conductor, and grounded metallic
shields around each power conductor.

(6) MSHA reserves the right to re-
quire additional safeguards for high-
voltage equipment, or modify the re-
quirements to recognize improved
technology.

§18.48 Circuit-interrupting devices.

(a) Each machine shall be equipped
with a circuit-interrupting device by
means of which all power conductors
can be deenergized at the machine. A
manually operated controller will not
be acceptable as a service switch.

(b) When impracticable to mount the
main-circuit-interrupting device on a
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machine, a remote enclosure will be ac-
ceptable. When contacts are used as a
main-circuit-interrupting device, a
means for opening the circuit shall be
provided at the machine and at the re-
mote contactors.

(c) Separate two-pole switches shall
be provided to deenergize power con-
ductors for headlights or floodlights.

(d) Bach handheld tool shall be pro-
vided with a two-pole switch of the
“‘dead-man-control’”’ type that must be
held closed by hand and will open when
hand pressure is released.

(e) A machine designed to operate
from both trolley wire and portable
cable shall be provided with a transfer
switch, or equivalent, which prevents
energizing one from the other. Such a
switch shall be designed to prevent
electrical connection to the machine
frame when the cable is energized.

(f) Belt conveyors shall be equipped
with control switches to automatically
stop the driving motor in the event the
belt is stopped, or abnormally slowed
down.

NoOTE: Short transfer-type conveyors will
be exempted from this requirement when at-
tended.

§18.49 Connection boxes on machines.

Connection boxes used to facilitate
replacement of cables or machine com-
ponents shall be explosion-proof. Port-
able-cable terminals on cable reels
need not be in explosion-proof enclo-
sures provided that connections are
well made, adequately insulated, pro-
tected from damage by location, and
securely clamped to prevent mechan-
ical strain on the connections.

§18.50 Protection external

arcs and sparks.

against

Provision shall be made for main-
taining the frames of all off-track ma-
chines and the enclosures of related de-
tached components at safe voltages by
using one or a combination of the fol-
lowing:

(a) A separate conductor(s) in the
portable cable in addition to the power
conductors by which the machine
frame can be connected to an accept-
able grounding medium, and a separate
conductor in all cables connecting re-
lated components not on a common
chassis. The cross-sectional area of the
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additional conductor(s) shall not be
less than 50 percent of that of one
power conductor unless a ground-fault
tripping relay is used, in which case
the minimum size may be No. 8 (AWG).
Cables smaller than No. 6 (AWG) shall
have an additional conductor(s) of the
same size as one power conductor.

(b) A means of actuating a circuit-in-
terrupting device, preferably at the
outby end of the portable cable.

NOTE: The frame to ground potential shall
not exceed 40 volts.

(c) A device(s) such as a diode(s) of
adequate peak inverse voltage rating
and current-carrying capacity to con-
duct possible fault current through the
grounded power conductor. Diode in-
stallations shall include: (1) An over-
current device in series with the diode,
the contacts of which are in the ma-
chine’s control circuit; and (2) a block-
ing diode in the control circuit to pre-
vent operation of the machine with the
polarity reversed.

§18.51 Electrical protection of circuits
and equipment.

(a) An automatic circuit-interrupting
device(s) shall be used to protect each
ungrounded conductor of a branch cir-
cuit at the junction with the main cir-
cuit when the branch-circuit con-
ductor(s) has a current carrying capac-
ity less than 50 percent of the main cir-
cuit conductor(s), unless the protective
device(s) in the main circuit will also
provide adequate protection for the
branch circuit. The setting of each de-
vice shall be specified. For headlight
and control circuits, each conductor
shall be protected by a fuse or equiva-
lent. Any circuit that is entirely con-
tained in an explosion-proof enclosure
shall be exempt from these require-
ments.

(b) Each motor shall be protected by
an automatic overcurrent device. One
protective device will be acceptable
when two motors of the same rating
operate simultaneously and perform
virtually the same duty.

(1) If the overcurrent-protective de-
vice in a direct-current circuit does not
open both lines, particular attention
shall be given to marking the polarity
at the terminals or otherwise pre-
venting the possibility of reversing
connections which would result in
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changing the circuit interrupter to the
grounded line.

(2) Three-phase alternating-current
motors shall have an overcurrent-pro-
tective device in at least two phases
such that actuation of a device in one
phase will cause the opening of all
three phases.

(c) Circuit-interrupting devices shall
be so designed that they can be reset
without opening the compartment in
which they are enclosed.

(d) All magnetic circuit-interrupting
devices shall be mounted in a manner
to preclude the possibility of their
closing by gravity.

§18.52 Renewal of fuses.

Enclosure covers that provide access
to fuses, other than headlight, control-
circuit, and handheld-tool fuses, shall
be interlocked with a circuit-inter-
rupting device. Fuses shall be inserted
on the load side of the circuit inter-
rupter.

§18.53 High-voltage longwall mining
systems.

(a) In each high-voltage motor-start-
er enclosure, with the exception of a
controller on a high-voltage shearer,
the disconnect device compartment,
control/communications compartment,
and motor contactor compartment
must be separated by barriers or parti-
tions to prevent exposure of personnel
to energized high-voltage conductors or
parts. In each motor-starter enclosure
on a high-voltage shearer, the high-
voltage components must be separated
from lower voltage components by bar-
riers or partitions to prevent exposure
of personnel to energized high-voltage
conductors or parts. Barriers or parti-
tions must be constructed of grounded
metal or mnonconductive insulating
board.

(b) Each cover of a compartment in
the high-voltage motor-starter enclo-
sure containing high-voltage compo-
nents must be equipped with at least
two interlock switches arranged to
automatically deenergize the high-
voltage components within that com-
partment when the cover is removed.

(c) Circuit-interrupting devices must
be designed and installed to prevent
automatic reclosure.

§18.53

(d) Transformers with high-voltage
primary windings that supply control
voltages must incorporate grounded
electrostatic (Faraday) shielding be-
tween the primary and secondary
windings. The shielding must be con-
nected to equipment ground by a min-
imum No. 12 AWG grounding con-
ductor. The secondary nominal voltage
must not exceed 120 volts, line to line.

(e) Test circuits must be provided for
checking the condition of ground-wire
monitors and ground-fault protection
without exposing personnel to ener-
gized circuits. Each ground-test circuit
must inject a primary current of 50
percent or less of the current rating of
the grounding resistor through the cur-
rent transformer and cause each cor-
responding circuit-interrupting device
to open.

(f) Each motor-starter enclosure,
with the exception of a controller on a
high-voltage shearer, must be equipped
with a disconnect device installed to
deenergize all high-voltage power con-
ductors extending from the enclosure
when the device is in the ‘‘open’’ posi-
tion.

(1) When multiple disconnect devices
located in the same enclosure are used
to satisfy the above requirement they
must be mechanically connected to
provide simultaneous operation by one
handle.

(2) The disconnect device must be
rated for the maximum phase-to-phase
voltage and the full-load current of the
circuit in which it is located, and in-
stalled so that—

(i) Visual observation determines
that the contacts are open without re-
moving any cover;

(ii) The load-side power conductors
are grounded when the device is in the
‘“‘open”’ position;

(iii) The device can be locked in the
‘“‘open”’ position;

(iv) When located in an explosion-
proof enclosure, the device must be de-
signed and installed to cause the cur-
rent to be interrupted automatically
prior to the opening of the contacts;
and

(v) When located in a non-explosion-
proof enclosure, the device must be de-
signed and installed to cause the cur-
rent to be interrupted automatically
prior to the opening of the contacts, or
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the device must be capable of inter-
rupting the full-load current of the cir-
cuit.

(g) Control circuits for the high-volt-
age motor starters must be interlocked
with the disconnect device so that—

(1) The control circuit can be oper-
ated with an auxiliary switch in the
‘“‘test’” position only when the dis-
connect device is in the open and
grounded position; and

(2) The control circuit can be oper-
ated with the auxiliary switch in the
‘“‘normal’’ position only when the dis-
connect switch is in the closed posi-
tion.

(h) A study to determine the min-
imum available fault current must be
submitted to MSHA to ensure adequate
protection for the Ilength and con-
ductor size of the longwall motor,
shearer and trailing cables.

(i) Longwall motor and shearer ca-
bles with nominal voltages greater
than 660 volts must be made of a
shielded construction with a grounded
metallic shield around each power con-
ductor.
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(j) High-voltage motor and shearer
circuits must be provided with instan-
taneous ground-fault protection of not
more than 0.125-amperes. Current
transformers used for this protection
must be of the single-window type and
must be installed to encircle all three
phase conductors.

(k) Safeguards against corona must
be provided on all 4,160 voltage circuits
in explosion-proof enclosures.

(1) The maximum pressure rise within
an explosion-proof enclosure con-
taining high-voltage switchgear must
be limited to 0.83 times the design pres-
sure.

(m) High-voltage electrical compo-
nents located in high-voltage explo-
sion-proof enclosures must not be co-
planar with a single plane flame-ar-
resting path.

(n) Rigid insulation between high-
voltage terminals (Phase-to-Phase or
Phase-to-Ground) must be designed
with creepage distances in accordance
with the following table:

MINIMUM CREEPAGE DISTANCES

Minimum creepage distances (inches) for comparative tracking index
il 1
Phase to phase voltage Zﬂgésug (CT)) range
CTI=500 380<CTI<500 175<CT1<380 CTI<175
2,400 ..o 0-0 1.50 1.95 2.40 2.90
0-G 1.00 1.25 1.55 1.85
4,160 0-0 2.40 3.15 3.90 4.65
0-G 1.50 1.95 2.40 2.90

1 Assumes that all insulation is rated for the applied voltage or higher.

(o) Explosion-proof motor-starter en-
closures must be designed to establish
the minimum free distance (MFD) be-
tween the wall or cover of the enclo-

sure and uninsulated electrical conduc-
tors inside the enclosure in accordance
with the following table:

HIGH-VOLTAGE MINIMUM FREE DISTANCES (MFD)

Steel MFD (in) Aluminum MFD (in)
Wall/cover thickness (in)
At B2 cs A B C
Ya .. 2.8 4.3 5.8 4NA 4NA 4NA
s .. 1.8 23 3.9 8.6 12.8 18.1
o .. *1.2 2.0 2.7 6.5 9.8 13.0
% .. *0.9 15 2.1 5.1 7.7 10.4
Y .. *0.6 *11 1.6 4.1 6.3 8.6
1. *) *0.6 1.0 2.9 45 6.2

NOTE: * The minimum electrical clearances must still be maintained.
1Column A specifies the MFD for enclosures that have available 3-phase bolted short-circuit currents of 10,000 amperes rms

or less.

2Column B specifies the MFD for enclosures that have a maximum available 3-phase bolted short-circuit currents greater than

10,000 and less than or equal to 15,000 amperes rms.

3 Column C specifies the MFD for enclosures that have a maximum available 3-phase bolted short-circuit currents greater than

15,000 and less than or equal to 20,000 amperes rms.
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4Not Applicable—MSHA doesn’t allow aluminum wall or covers to be 4 inch or less in thickness (Section 18.31).

(1) For values not included in the
table, the following formulas on which

the table is based may be used to deter-
mine the minimum free distance.
(i) Steel Wall/Cover:

MFD =2.296 x 1

(ii) Aluminum Wall/Cover:

MFD =1.032 x 107> (35

Where C is 1.4 for 2,400 volt systems or 3.0 for
4,160 volt systems, I is the 3-phase short cir-
cuit current in amperes of the system, t is
the clearing time in seconds of the outby cir-
cuit-interrupting device and d is the thick-
ness in inches of the metal wall/cover adja-
cent to an area of potential arcing.

(2) The minimum free distance must
be increased by 1.5 inches for 4,160 volt
systems and 0.7 inches for 2,400 volt
systems when the adjacent wall area is
the top of the enclosure. If a steel
shield is mounted in conjunction with
an aluminum wall or cover, the thick-
ness of the steel shield is used to deter-
mine the minimum free distances.

(p) The following static pressure test
must be performed on each prototype
design of explosion-proof enclosures
containing high-voltage switchgear
prior to the explosion tests. The static
pressure test must also be performed
on every explosion-proof enclosure con-
taining high-voltage switchgear, at the
time of manufacture, unless the manu-
facturer uses an MSHA accepted qual-
ity assurance procedure covering in-
spection of the enclosure. Procedures
must include a detailed check of parts
against the drawings to determine that
the parts and the drawings coincide
and that the minimum requirements
stated in part 18 have been followed
with respect to materials, dimensions,
configuration and workmanship.

(1) Test procedure. (i) The enclosure
must be internally pressurized to at
least the design pressure, maintaining

o 354105 ) ® _ d
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the pressure for a minimum of 10 sec-
onds.

(ii) Following the pressure hold, the
pressure must be removed and the pres-
surizing agent removed from the enclo-
sure.

(2) Acceptable performance. (i) The en-
closure during pressurization must not
exhibit—

(A) Leakage through welds or cast-
ing; or

(B) Rupture of any part that affects
the explosion-proof integrity of the en-
closure.

(ii) The enclosure following removal
of the pressurizing agents must not ex-
hibit—

(A) Visible cracks in welds;

(B) Permanent deformation exceed-
ing 0.040 inches per linear foot; or

(C) Excessive clearances along flame-
arresting paths following retightening
of fastenings, as necessary.

[67 FR 10999, Mar. 11, 2002; 69 FR 68078, Nov.
23, 2004; 69 FR 70752, Dec. 7, 2004]

Subpart C—Inspections and Tests

§18.60 Detailed inspection of compo-
nents.

An inspection of each electrical com-
ponent shall include the following:

(a) A detailed check of parts against
the drawings submitted by the appli-
cant to determine that: (1) The parts
and drawings coincide; and (2) the min-
imum requirements stated in this part
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have been met with respect to mate-
rials, dimensions, configuration, work-
manship, and adequacy of drawings and
specifications.

(b) Exact measurement of joints,
journal bearings, and other flame-ar-
resting paths.

(¢c) Examination for
through holes.

(d) Examination for adequacy of lead-
entrance design and construction.

(e) Examination for adequacy of elec-
trical insulation and clearances be-
tween live parts and between live parts
and the enclosure.

(f) Examination for weaknesses in
welds and flaws in castings.

(g) Examination for distortion of en-
closures before tests.

(h) Examination for adequacy of fas-
tenings, including size, spacing, secu-
rity, and possibility of bottoming.

unnecessary

§18.61 Final inspection of complete
machine.

(a) A completely assembled new ma-
chine or a substantially modified de-
sign of a previously approved one shall
be inspected by a qualified representa-
tive(s) of MSHA. When such inspection
discloses any unsafe condition or any
feature not in strict conformance with
the requirements of this part it shall
be corrected before an approval of the
machine will be issued. A final inspec-
tion will be conducted at the site of
manufacture, rebuilding, or other loca-
tions at the option of MSHA.

(b) Complete machines shall be in-
spected for:

(1) Compliance with the requirements
of this part with respect to joints, lead
entrances, and other pertinent fea-
tures.

(2) Wiring between components, ade-
quacy of mechanical protection for ca-
bles, adequacy of clamping of cables,
positioning of cables, particularly with
respect to proximity to hydraulic com-
ponents.

(3) Adequacy of protection against
damage to headlights, push buttons,
and any other vulnerable component.

(4) Settings of overload- and short-
circuit protective devices.

(5) Adequacy of means for connecting
and protecting portable cable.
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§18.62 Tests to determine explosion-
proof characteristics.

(a) In testing for explosion-proof
characteristics of an enclosure, it shall
be filled and surrounded with various
explosive mixtures of natural gas and
air. The explosive mixture within the
enclosure will be ignited electrically
and the explosion pressure developed
therefrom recorded. The point of igni-
tion within the enclosure will be var-
ied. Motor armatures and/or rotors will
be stationary in some tests and revolv-
ing in others. Coal dust having a min-
imum of 22 percent dry volatile matter
and a minimum heat constant of 11,000
moist BTU (coal containing natural
bed moisture but not visible surface
water) ground to a fineness of minus
200 mesh U.S. Standard sieve series. At
MSHA’s discretion dummies may be
substituted for internal electrical com-
ponents during some of the tests. Not
less than 16 explosion tests shall be
conducted; however, the nature of the
enclosure and the results obtained dur-
ing the tests will determine whether
additional tests shall be made.

(b) Explosion tests of an enclosure
shall not result in:

(1) Discharge of flame.

(2) Ignition of an explosive mixture
surrounding the enclosure.

(3) Development of afterburning.

(4) Rupture of any part of the enclo-
sure or any panel or divider within the
enclosure.

(5) Permanent distortion of the en-
closure exceeding 0.040 inch per linear
foot.

(c) When a pressure exceeding 125
pounds per square inch (gage) is devel-
oped during explosion tests, MSHA re-
serves the right to reject an enclo-
sure(s) unless 1) constructional
changes are made that result in a re-
duction of pressure to 1256 pounds per
square inch (gage) or less, or (2) the en-
closure withstands a dynamic pressure
of twice the highest value recorded in
the initial test.

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61210, Dec. 23, 1992]
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§18.63 [Reserved]

§18.65 Flame test of conveyor belting
and hose.

(a) Size of test specimen. (1) Conveyor
belting—four specimens each 6 inches
long by Y2-inch wide by belt thickness,
two cut parallel to the warp and two
parallel to the weft.

(2) Hose—four specimens each 6
inches long by Ye-inch wide by thick-
ness of the hose.

(b) Flame-test apparatus. The prin-
cipal parts of the apparatus within and/
or appended to a 2l1-inch cubical test
gallery are:

(1) A support stand with a ring clamp
and wire gauze.

(2) A Pittsburgh-Universal Bunsen-
type burner (inside diameter of burner
tube 11 mm.), or equivalent, mounted
in a burner placement guide in such a
manner that the burner may be placed
beneath the test specimen, or pulled
away from it by an external knob on
the front panel of the test gallery.

(3) A variable-speed electric fan and
an ASME flow nozzle (16-8'% inches re-
duction) to attain constant air veloci-
ties at any speed between 50-500 feet a
minute.

(4) An electric timer or stopwatch to
measure the duration of the tests.

(5) A mirror mounted inside the test
gallery to permit a rear view of the
test specimen through the viewing
door.

(¢c) Mounting of test specimen. The
specimen shall be clamped in a support
with its free end centered 1 inch above
the burner top. The longitudinal axis
shall be horizontal and the transverse
axis inclined at 45° to the horizontal.
Under the test specimen shall be
clamped a piece of 20-mesh iron-wire
gauze, 5 inches square, in a horizontal
position Y—inch below the pulley cover
edge of the specimen and with about
lo—inch of the specimen extending be-
yond the edge of the gauze.

(d) Procedure for flame tests. (1) The
Bunsen burner, retracted from the test
position, shall be adjusted to give a
blue flame 3 inches in height with nat-
ural gas.

(2) The observation door of the gal-
lery shall be closed for the entire test.

§18.65

(3) The burner flame shall be applied
to the free end of the specimen for 1
minute in still air.

(4) At the end of 1 minute the burner
flame shall be removed, the ventilating
fan turned on to give an air current
having a velocity of 300 feet per
minute, and the duration of flame
measured.

(b) After the test specimen ceases to
flame, it shall remain in the air cur-
rent for at least 3 minutes to deter-
mine the presence and duration of
afterglow. If a glowing specimen exhib-
its flame within 3 minutes the duration
of flame shall be added to the duration
of flame obtained according to para-
graph (d) (4) of this section.

(e) Test requirements. The tests of the
four specimens cut from any sample
shall not result in either duration of
flame exceeding an average of 1 minute
after removal of the applied flame or
afterglow exceeding an average of 3
minutes duration.

(f) Acceptance markings. (1) Conveyor
belting—conveyor belts accepted by
MSHA as flame-resistant (fire-resist-
ant) shall be marked as follows: Metal
stencils furnished by the manufacturer
shall be used during the wvulcanizing
process to produce letters depressed
into the conveyor belt with the words
“Fire-Resistant, USMSHA No.  .”
This number will be assigned to the
manufacturer after the sample has
passed the tests. The letters and num-
bers shall be at least Y2 inch high. The
acceptance markings shall be placed
approximately 1 inch from the edge of
the carrying (top) cover of the con-
veyor belt and spaced at intervals not
exceeding 30 feet for the entire length
of the conveyor belt. The markings
shall be so placed that they are alter-
nately at opposite edges of the belt.
Where cover thickness does not permit
markings in accordance with the fore-
going, other permanent markings may
be accepted.

(2) Hose—hose conduit accepted by
MSHA as flame-resistant shall be
marked as follows: Impressed letters,
raised letters on depressed background,
or printed letters with the words
‘“Flame-Resistant, USMSHA No. ”
at intervals not exceeding 3 feet. This
number will be assigned to the manu-
facturer after the sample has passed
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the tests. The letters and numbers
shall be at least Y4a-inch high.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978]

§18.66 Tests of windows and lenses.

(a) Impact tests. A 4-pound cylindrical
weight with a 1-inch-diameter hemi-
spherical striking surface shall be
dropped (free fall) to strike the window
or lens in its mounting, or the equiva-
lent thereof, at or near the center.
Three of four samples shall withstand
without breakage the impact according
to the following table:

Height of
fall, inches

Lens diameter, (D), inches

6
9
15
24

Windows or lenses of smaller diameter
than 1 inch may be tested by alternate
methods at the discretion of MSHA.

(b) Thermal-shock tests. Four samples
of the window or lens will be heated in
an oven for 15 minutes to a tempera-
ture of 150 °C. (302 °F.) and immediately
upon withdrawal of the samples from
the oven they will be immersed in
water having a temperature between 15
°C. (89 °F) and 20 °C. (68 °F.). Three of
the four samples shall show no defect
or breakage from this thermal-shock
test.

§18.67 Static-pressure tests.

Static-pressure tests shall be con-
ducted by the applicant on each enclo-
sure of a specific design when MSHA
determines that visual inspection will
not reveal defects in castings or in sin-
gle-seam welds. Such test procedure
shall be submitted to MSHA for ap-
proval and the specifications on file
with MSHA shall include a statement
assuring that such tests will be con-
ducted. The static pressure to be ap-
plied shall be 150 pounds per square
inch (gage) or one and one-half times
the maximum pressure recorded in
MSHA’s explosion tests, whichever is
greater.

§18.68 Tests for intrinsic safety.
(a) General:

30 CFR Ch. I (7-1-07 Edition)

(1) Tests for intrinsic safety will be
conducted under the general concepts
of ‘“‘intrinsically safe’” as defined in
Subpart A of this part. Further tests or
requirements may be added at any
time if features of construction or use
or both indicate them to be necessary.
Some tests included in these require-
ments may be omitted on the basis of
previous experience.

(2) Intrinsically safe circuits and/or
components will be subjected to tests
consisting of making and breaking the
intrinsically safe circuit under condi-
tions judged to simulate the most haz-
ardous probable faults or malfunctions.
Tests will be made in the most easily
ignitable mixture of methane or nat-
ural gas and air. The method of making
and breaking the circuit may be varied
to meet a particular condition.

(3) Those components which affect in-
trinsic safety must meet the following
requirements:

(i) Current limiting components shall
consist of two equivalent devices each
of which singly will provide intrinsic
safety. They shall not be operated at
more than 50 percent of their ratings.

(ii) Components of reliable construc-
tion shall be used and they shall be so
mounted as to provide protection
against shock and vibration in normal
use.

(iii) Semiconductors shall be amply
sized. Rectifiers and transistors shall
be operated at not more than two-
thirds of their rated current and per-
missible peak inverse voltage. Zener
diodes shall be operated at not more
than one-half of their rated current
and shall short under abnormal condi-
tions.

(iv) Electrolytic capacitors shall be
operated at not more than two-thirds
of their rated voltage. They shall be de-
signed to withstand a test voltage of
1,500 volts.

(4) Intrinsically safe circuits shall be
so designed that after failure of a sin-
gle component, and subsequent failures
resulting from this first failure, the
circuit will remain intrinsically safe.

(5) The circuit will be considered as
intrinsically safe if in the course of
testing no ignitions occur.

(b) Complete intrinsically safe equip-
ment powered by low energy batteries:

116



Mine Safety and Health Admin., Labor

(1) Short-circuit tests shall be con-
ducted on batteries at normal oper-
ating temperature. Tests may be made
on batteries at elevated temperature if
such tests are deemed necessary.

(2) Resistance devices for limiting
short-circuit current shall be an inte-
gral part of the battery, or installed as
close to the battery terminal as prac-
ticable.

(3) Transistors of battery-operated
equipment may be subjected to ther-
mal ‘‘run-away’ tests to determine
that they will not ignite an explosive
atmosphere.

(4) A minimum of 1,000 make-break
sparks will be produced in each test for
direct current circuits with consider-
ation given to reversed polarity.

(5) Tests on batteries shall include
series and/or parallel combinations of
twice the normal battery complement,
and the effect of capacitance and in-
ductance, added to that normally
present in the circuit.

(6) No ignition shall occur when ap-
proximately Ye2-inch of a single wire
strand representative of the wire used
in the equipment or device is shorted
across the intrinsically safe circuit.

(7) Consideration shall be given to in-
sure against accidental reversal of po-
larity.

(c) Line-powered equipment and de-
vices:

(1) Line-powered equipment shall
meet all applicable provisions specified
for battery-powered equipment.

(2) Nonintrinsically safe components
supplying power for intrinsically safe
circuits shall be housed in explosion-
proof enclosures and be provided with
energy limiting components in the en-
closure.

(3) Wiring for nonintrinsically safe
circuits shall not be intermingled with
wiring for intrinsically safe circuits.

(4) Transformers that supply power
for intrinsically safe circuits shall
have the primary and secondary
windings physically separated. They
shall be designed to withstand a test
voltage of 1,500 volts when rated 125
volts or less and 2,500 volts when rated
more than 125 volts.

(5) The line voltage shall be increased
to 120 percent of nominal rated voltage
to cover power line voltage variations.
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(6) In investigations of alternating
current circuits a minimum of 5,000
make-break sparks will be produced in
each test.

(d) The design of intrinsically safe
circuits shall preclude extraneous
voltages caused by insufficient isola-
tion or inductive coupling. The inves-
tigation shall determine the effect of
ground faults where applicable.

(e) Identification markings: Circuits
and components of intrinsically safe
equipment and devices shall be ade-
quately identified by marking or label-
ing. Battery-powered equipment shall
be marked to indicate the manufac-
turer, type designation, ratings, and
size of batteries used.

§18.69 Adequacy tests.

MSHA reserves the right to conduct
appropriate test(s) to verify the ade-
quacy of equipment for its intended
service.

Subpart D—Machines Assembled
With Cerlified or Explosion-
Proof  Components, Field
Modifications of Approved
Machines, and Permits To Use
Experimental Equipment

§18.80 Approval of machines assem-
bled with certified or explosion-
proof components.

(a) A machine may be a new assem-
bly, or a machine rebuilt to perform a
service that is different from the origi-
nal function, or a machine converted
from nonpermissible to permissible
status, or a machine converted from
direct- to alternating-current power or
vice versa. Properly identified compo-
nents that have been investigated and
accepted for application on approved
machines will be accepted in lieu of
certified components.

(b) A single layout drawing (see Fig-
ure 1 in Appendix II) or photographs
will be acceptable to identify a ma-
chine that was assembled with certified
or explosion-proof components. The
following information shall be fur-
nished:

(1) Overall dimensions.

(2) Wiring diagram.

117



§18.81

(3) List of all components (see Figure
2 in Appendix II) identifying each ac-
cording to its certification number or
the approval number of the machine of
which the component was a part.

(4) Specifications for:

(i) Overcurrent protection of motors.

(ii) All wiring between components,
including mechanical protection such
as hose conduits and clamps.

(iii) Portable cable, including the
type, length, outside diameter, and
number and size of conductors.

(iv) Insulated strain clamp for ma-
chine end of portable cable.

(v) Short-circuit protection to be pro-
vided at outby end of portable cable.

(c) MSHA reserves the right to in-
spect and to retest any component(s)
that had been in previous service, as it
deems appropriate.

(d) When MSHA has determined that
all applicable requirements of this part
have been met, the applicant will be
authorized to attach an approval plate
to each machine that is built in strict
accordance with the drawings and spec-
ifications filed with MSHA and listed
with MSHA’s formal approval. A design
of the approval plate will accompany
the notification of approval. (Refer to
§§18.10 and 18.11.)

(e) Approvals are issued only by Ap-
proval and Certification Center, Box
201B Industrial Park Road, Dallas
Pike, Triadelphia, W. Va. 26049.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978; 52 FR 17514, May 8,
1987]

§18.81 Field modification of approved
(permissible) equipment; applica-
tion for approval of modification;
approval of plans for modification
before modification.

(a) An owner of approved (permis-
sible) equipment who desires to make
modifications in such equipment shall
apply in writing to make such modi-
fications. The application, together
with the plans of modifications, shall
be filed with Approval and Certifi-
cation Center, RR 1, Box 251, Industrial
Park Road, Triadelphia, WV 26059.

(b) Proposed modifications shall con-
form with the applicable requirements
of subpart B of this part, and shall not
substantially alter the basic functional
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design that was originally approved for
the equipment.

(c) Upon receipt of the application
for modification, and after such exam-
ination and investigation as may be
deemed necessary by MSHA, MSHA
will notify the owner and the District
office of the mine workers’ organiza-
tion having jurisdiction at the mine
where such equipment is to be operated
stating the modifications which are
proposed to be made and MSHA’s ac-
tion thereon.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978; 60 FR 35693, July 11,
1995]

§18.82 Permit to wuse experimental
electric face equipment in a gassy
mine or tunnel.

(a) Application for permit. An applica-
tion for a permit to use experimental
electric face equipment in a gassy mine
or tunnel will be considered only when
submitted by the user of the equip-
ment. The user shall submit a written
application to the Assistant Secretary
of Labor for Mine Safety and Health,
1100 Wilson Blvd., Room 2322, Arling-
ton, Virginia 22209-3939, and send a
copy to Approval and Certification
Center, RR 1, Box 251, Industrial Park
Road, Triadelphia, WV 26059.

(b) Requirements—(1) Constructional.
(i) Experimental equipment shall be so
constructed that it will not constitute
a fire or explosion hazard.

(ii) Enclosures designed as explosion-
proof, unless already certified, or com-
ponents of previously approved (per-
missible) machines, shall be submitted
to MSHA for inspection and test and
shall meet the applicable design re-
quirements of subpart B of this part.
Components designed as intrinsically
safe also shall be submitted to MSHA
for investigation.

(iii) MSHA may, at its discretion,
waive the requirements for detailed
drawings of component parts, inspec-
tions, and tests provided satisfactory
evidence is submitted that an enclo-
sure has been certified, or otherwise
accepted by a reputable testing agency
whose standards are substantially
equivalent to those set forth in subpart
B of this part.
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(2) Specifications. The specifications
for experimental equipment shall in-
clude a layout drawing (see Figure 1 in
Appendix II) or photograph(s) with the
components, including overcurrent-
protective device(s) with setting(s)
identified thereon or separately; a wir-
ing diagram; and descriptive material
necessary to insure safe operation of
the equipment. Drawings already filed
with MSHA need not be duplicated by
the applicant, but shall be properly
identified.

(¢c) Final inspection. Unless equipment
is delivered to MSHA for investigation,
the applicant shall notify Approval and
Certification Center, RR 1, Box 251, In-
dustrial Park Road, Triadelphia, WV
26059, when and where the experimental
equipment will be ready for inspection
by a representative of MSHA before in-
stalling it on a trial basis. Such inspec-
tion shall be completed before a permit
will be issued.

(d) Issuance of permit. When the in-
spection discloses full compliance with
the applicable requirements of this
subpart, the Assistant Secretary will
issue a permit sanctioning the oper-
ation of a single unit in a gassy mine
or tunnel, as designated in the applica-
tion. If the applicant is not the assem-
bler of the equipment, a copy of the
permit also may be sent to the assem-
bler.

(e) Duration of permit. A permit will
be effective for a period of 6 months.
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For a valid reason, to be stated in a
written application, the Administrator
of MSHA may grant an extension of a
permit for an additional period, not ex-
ceeding 6 months. Further extension
will be granted only where, after inves-
tigation, the Assistant Secretary finds
that for reasons beyond the control of
the user, it has not been possible to
complete the experiment within the pe-
riod covered by the extended permit.

(f) Permit label. With the notification
granting a permit, the applicant will
receive a photographic copy of a per-
mit label bearing the following:

(1) Emblem of the Mine Safety and
Health Administration.

(2) Permit number.

(3) Expiration date of the permit.

(4) Name of machine.

(5) Name of the user and mine or tun-
nel.

The applicant shall attach the photo-
graphic copy of the permit label, or
replica thereof, to the experimental
equipment. If a photograph is used, a
clear plastic covering shall be provided
for it.

(g) Withdrawal of permit. The Assist-
ant Secretary may rescind, for cause,
any permit granted under this subpart.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978; 52 FR 17514, May 8,
1987; 60 FR 35693, July 11, 1995; 67 FR 38384,
June 4, 2002]

APPENDIX I TO SUBPART D OF PART 18
LIST OF TABLES

Table
No.

Title

Portable power cable ampacities—600 volts.
Portable cord ampacities—600 volts.
Portable power cable ampacities—601 to 5,000 volts.

©CoONOO A WN =

Specifications for portable cables longer than 500 feet.

Normal diameter of round cables with tolerances in inches—600 volts.

Nominal dimension of flat cables with tolerances in inches—600 volts.

Nominal diameter of heavy jacketed cords with tolerances in inches—600 volts.

Nominal diameter of three-conductor portable power cables with tolerances in inches—601 to 5,000 volts.
Fuse ratings or instantaneous settings of circuit breakers for short-circuit protection of portable cables.

TABLE 1—PORTABLE POWER CABLE AMPACITIES—600 VOLTS (AMPERES PER CONDUCTOR BASED
ON 60 °C. COPPER TEMPERATURE—40 °C. AMBIENT)

. Single con- | 2-conductor, | 3-conductor,
Conductor size—AWG or MCM ductor round or flat | round or flat 4-conductor | 5-conductor | 6-conductor
45 40 35 30 25 20
60 50 50 40 35 30
85 70 65 55 45 35
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TABLE 1—PORTABLE POWER CABLE AMPACITIES—600 VOLTS (AMPERES PER CONDUCTOR BASED
ON 60 °C. COPPER TEMPERATURE—40 °C. AMBIENT)—Continued

Conductor size—AWG or MCM S'r:jgljgtg?n' f&ﬁ%@dgﬁ% ?(;Eﬁr&dgftfgt’ 4-conductor | 5-conductor | 6-conductor
95 80 75 65 55 45
110 95 90 75 55
130 110 100 85 65
150 130 120 100 80
175 150 135 115 95
205 175 155 130 110
235 200 180 150 130
275 220 200 160
305 240 220 175
345 240 235 190
375 280 250 200
400 300 270 215
425 320 290 230 | oo | e

TABLE 2—PORTABLE CORD AMPACITIES—600 VOLTS (AMPERES PER CONDUCTOR BASED ON 60 °C.
COPPER TEMPERATURE—40 °C. AMBIENT)

Conductor size—AWG

1-3 conductor

4-6 conductor

7-9

conductor

14 ..

12 ..

10 ...

15
20
25

12
16
20

8
11
14

TABLE 3—PORTABLE POWER CABLE AMPACITIES—601 TO 5,000 VOLTS (AMPERES PER CONDUCTOR
BASED ON 75 °C. COPPER TEMPERATURE—40 °C. AMBIENT)

Conductor size—AWG or MCM 3-conductor t)/zg?g(s)OG\;gg and SIIC-GC 3-conductor type \?é—lItIISJ-GC 2,001-5,000
65 65
85 85
100 100
115 115
130 130
145 145
170 170
195 195
220 220
245 245
275 275
305 305
TABLE 4—NOMINAL DIAMETERS OF ROUND CABLES WITH TOLERANCES IN INCHES—600 VOLTS
2-conductor 3-conductor 6-conductor
Con-

) Type 4-con- 5-con-

g;‘gﬂ Séggl_e Types Type Type Type PCyCE, 3 ductor— ductor—
AWG or | ductor | W& G | PG, 2 PCG, 3 | Types PG, 3 | power, | Types W & Types W & Type w Toler-
MCM twisted | power power, & G | power, | 2 con- G G ance

ground ground trol,
ground

0.44 0.81 0.84 0.94 0.91 0.93 1.03 0.99 1.07 1.18 | +0.03
.51 .93 .93 .98 1.01 1.03 1.18 1.10 1.21 1.31 +.03
57 1.08 1.08 1.10 1.17 1.20 1.29 1.27 1.40 1.52 +.03
.63 1.17 1.17 1.20 1.24 1.27 1.31 1.34 1.48 1.61 +.03
.66 1.27 1.27 1.29 1.34 1.34 1.39 1.48 1.61 1.75 +.03
.74 1.44 1.44 1.44 1.51 1.52 1.52 1.68 1.88 2.05 +.03
77 1.52 1.52 1.52 1.65 1.68 1.68 1.79 1.96 2.13 +.04
.82 1.65 1.65 1.65 1.75 1.79 1.79 1.93 213 2.32 +.04
.87 1.77 1.77 1.77 1.89 1.93 1.93 2.07 2.26 2.49 +.05
.93 1.92 1.92 1.92 2.04 2.13 213 2.26 2.46 2.71 +.05
1.03 2.16 2.16 2.16 2.39 2.39 2.39 2.66 +.06
1.09 2.32 2.56 2.84 +.06
1.15 2.43 2.68 2.98 +.06
1.20 257 2.82 3.14 +.06
1.26 2.67 2.94 3.26 +.06
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TABLE 4—NOMINAL DIAMETERS OF ROUND CABLES WITH TOLERANCES IN INCHES—600 VOLTS—

Continued
2-conductor 3-conductor 6-conductor
Con-
. Type 4-con- 5-con-
gg‘;‘z Séggl_e Tyoes Type Type Type | PCG, 3 ductor— ductor—
3 P PCG, 3 | Types PG, 3 | power, | Types W & Types W & Toler-

AWG or | ductor | W& G | PG, 2 2 G > G o) Type w

MCM twisted | power power, power, con- ance

ground ground trol,
ground

500 ....... 1.31 276 | oo | i 3.03 | i | s 340 | s | e +.06

TABLE 5—NOMINAL DIMENSIONS OF FLAT CABLES WITH TOLERANCES IN INCHES—600 VOLTS

2-conductor 3-conductor—Type G

Con- Type W Type G Major Minor

ductor

size— Major Minor Major Minor

AWG oD Toler- oD Toler-

0.D Toler- oD Toler- oD Toler- 0.D Toler- = ance = ance
. ance . ance = ance = ance

8 .. 0.84 | +0.04 0.51 +0.03
6 .93 +.04 .56 +.03 1.02 +.04 0.56 +.03 1.65 | +0.06 0.67 | +0.05
4 1.05 +.04 .61 +.03 1.15 +.04 .61 +.03 1.85 +.06 .75 +.05
3. 1.14 +.04 .68 +.03 1.26 +.04 .68 +.03 1.99 +.06 77 +.05
2 .. 1.24 +.04 .73 +.03 1.35 +.04 .73 +.06 2.10 +.06 .81 +.05
1 1.40 +.04 .81 +.03 1.55 +.04 .81 +.03 2.43 +.06 .97 +.05
1/0 1.51 +.04 .93 +.03 1.67 +.04 .93 +.03
2/0 ... 1.63 +.04 .99 +.03 1.85 +.04 .99 +.03
3/0 1.77 +.04 1.03 +.03 2.00 +.04 1.03 +.03
4/0 ... 1.89 +.04 1.10 +.03 2.10 +.04 1.10 +.03

TABLE 6—NOMINAL DIAMETERS OF HEAVY JACKETED CORDS WITH TOLERANCES IN INCHES—600

VOLTS
Con- 2-conductor 3-conductor 4-conductor 5-conductor 6-conductor 7-conductor
ductor
size— Diame- | Toler- | Diame- | Toler- | Diame- | Toler- | Diame- | Toler- | Diame- | Toler- | Diame- | Toler-
AWG ter ance ter ance ter ance ter ance ter ance ter ance
0.64 | +0.02 0.67 +0.02 0.71 +0.02 0.78 | +0.03 0.83 +0.03 0.89 +0.03
.68 +.02 72 +.03 .76 +.03 .83 +.03 .89 +.03 .98 +.03
.73 +.03 .80 +.03 .84 +.03 .90 +.03 1.00 +.03 1.07 +.03

TABLE 7—NOMINAL DIAMETERS OF THREE-CONDUCTOR PORTABLE POWER CABLES WITH
TOLERANCES IN INCHES—601 TO 5,000 VOLTS

Type G-GC (non- Type SHC-GC Type SHD-GC (indi- | Type SHD-GC (indi-
shielded) 2,000 volts (shielded overall) vidually shielded vidually shielded
2,000 volts power conductors) power conductors)
Conductor size—AWG or MCM DI o 2,001-3,000 volts 3,001-5,000 volts
ame- | Tolerance - Di- Di-
ter a{g?' Tolerance ame- Tolerance ame- Tolerance
ter ter
B ettt eeen 1.25 +0.10, | 1.39 +0.11,| 1.62 +0.13,| 1.78 +0.14,
—0.06 -0.07 —0.08 —0.09
140| +11, —-.07| 155| +12, —08| 1.77| +14,-.09| 190| +15 —.10
148 | +12, —.07| 162| +.13, —.08| 1.84| +15 —.09| 198| +16, —.10
155 | +.12, —.08 1.71 +.14, —.09 192 | +.15, —.10 2.09 | +17, —.11
1.74 | +.14, —.09 189 | +.15, —.09 2.04| +.16, —.10 218 | +.17, —.11
1.84 | +.15, —.09 2.02| +.16, —.10 218 | +.17, —.11 234 | +.19, —.12
199 | +.16, —.10 216 | +.17, —.11 229 | +.18, —.12 246 | +.20, —.12
212 +.17, —.11 2.30 +.18, —.11 2.45 +.20, —.12 2.62 +.21, —.13
2.30 +.18, —.12 248 +.20, —.12 2.62 +.21, —.13 2.76
246 | +.20, —.12 270 | +.22, —.13
263 | +.21, —.13 284 | +.28, —-.14
275 | +.22, —.14 297 | +.24, —.15

121



Pt. 18, Subpt. D, App. I 30 CFR Ch. | (7-1-07 Edition)

TABLE 8—FUSE RATINGS OR INSTANTANEOUS SETTING OF CIRCUIT BREAKERS FOR SHORT-CIRCUIT

PROTECTION OF PORTABLE CABLES AND CORDS

Maximum allowable circuit

Conductor'\/?(l:z'a—AWG or Ohms/1,000 ft. at 25 °C. Maximum ?;I%vggfeli)fuse rating breaker irz:ﬁsgé&;gg)o‘us setting
2.62 50
1.65 75
1.04 150
.654 200
410 300
.259 500
.205 600
162 800
129 1,000
102 1,250
.081 1,500
.064 2,000
.051 2,500
.043 2,500
.036 2,500
.031 2,500
.027 2,500
.024 2,500
.022 2,500

1Higher circuit-breaker settings may be permitted for special applications when justified.

TABLE 9—SPECIFICATIONS FOR PORTABLE CABLES LONGER THAN 500 FEET!

Normal ampacity at 60 °C. Resistance at 60 °C. copper

ConductorN'T‘g'\e;\rAWG or Max. allowable length (feet) copper teg'nnggir:#tj)re (40 °C. temperature (ohms)
550 50 0.512
600 70 .353
650 80 .302
700 95 .258
750 110 .220
800 130 185
850 150 157
900 175 .130
1,000 200 116
1,000 220 .098
1,000 240 .082
1,000 260 .070
. 1,000 280 .061
450 ... 1,000 300 .054
500 ... 1,000 320 .050

1Fuses shall not be used for short-circuit protection of these cables. Circuit breakers shall be used with the instantaneous trip
settings not to exceed the values given in Table 8.

[33 FR 4660, Mar. 19, 1968; 33 FR 6345, Apr. 26, 1968, as amended at 42 FR 8373, Feb. 10, 1977]

APPENDIX IT TO SUBPART D OF PART 18
LIST OF FIGURES

Figure
No.

Title

-
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Typical layout drawing of a machine.

Sample bill of material (to accompany layout drawing shown on figure 1)

Material to be included with the operating instructions on or with the wiring diagram submitted to each customer.
Sample factory inspection form.

Typical plane joint.

Typical combination joint.

Typical threaded joint.

Typical threaded straight stuffing box and packing gland lead entrance with provision for hose conduit.

Typical slip-fit straight-type and angle-type stuffing box and packing gland lead entrance.

Typical slip-fit angle-type stuffing box and packing gland lead entrance and typical plug for spare lead entrance hole.
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Fraure 7
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FIGURE 2—SAMPLE BILL OF MATERIAL

B. of M. No.
Date

Revision
Date

O o =

Bill of Material (Electrical)

(Manufacturing Company)
Model:

(Unit Name)
Approval 2G—

Motor:
(Manufacturing Company)
Frame ) )
Hp., Volts, Ph.,
Cy., R.P.M.
X/P (Date).
(Date) Extension.
Starter:
(Manufacturing Company)
Model
Hp., Volts.
X/P
(Date)
Extension.
(Date)

Cable—Motor to Starter:
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Cond. No. s ”
0.D., " Long
Hose—Motor to Starter Cable:
”1.D., ”0.D., ’Long
Portable (Trailing) Cable—
Type:

Cond. No. s ”
0.D., " Long
Hose—for Portable Cable:
”1.D., ”0.D., " Long
Hose Clamps—
2 for Motor-Starter Hose conduit "D
1 for Portable Cable Hose conduit  ” D*

*Only when short length of hose is used. Trolley Tap—

(Manufacturing Company)
Model with -ampere fuse.
Rail Clamps, 2.
1 Ground Clamp, Cat. No.

(Manufacturing Company)
1 Return Power Conductor, Cat. No.

(Manufacturing Company)
or—as Optional

Plug on outby end of potable cable for insertion into receptacle on distribution box or equiva-
lent with short-circuit protective device set at amperes.
Static-free Belt

Model

Style

Catalog No. .,

(Manufacturing Company)
Guard for Belt—

Material
Overall Dimensions ” Long x ”
Wide x ” High

NOTE: The foregoing is intended as a guide. Additional electrical components used shall be
completely identified.

FIGURE 3—MATERIAL TO BE INCLUDED WITH THE OPERATING INSTRUCTIONS—ON OR WITH THE
WIRING DIAGRAM SUBMITTED TO EACH CUSTOMER

(SOMETIMES REFERRED TO AS “CAUTION STATEMENT’’)

CAUTION

To retain ‘“‘permissibility’ of this equipment the following conditions shall be satisfied:

1. General safety. Frequent inspection shall be made. All electrical parts, including the port-
able cable and wiring, shall be kept in a safe condition. There shall be no openings into the
casings of the electrical parts. A permissible distribution box shall be used for connection to
the power circuit unless connection is made in fresh intake air. To maintain the overload
protection on direct-current machines, the ungrounded conductor of the portable cable shall
be connected to the proper terminal. The machine frame shall be effectively grounded. The
power wires shall not be used for grounding except in conjunction with diode(s) or equivalent.
The operating voltage should match the voltage rating of the motor(s).

2. Servicing. Explosion-proof enclosures shall be restored to the state of original safety with
respect to all flame arresting paths, lead entrances, etc., following disassembly for repair or
rebuilding, whether by the owner or an independent shop.

3. Fastenings. All bolts, nuts, screws, and other means of fastening, and also threaded cov-
ers, shall be in place, properly tightened and secured.

4. Renewals and repairs. Inspections, repairs, or renewals of electrical parts shall not be
made unless the portable cable is disconnected from the circuit furnishing power, and the
cable shall not be connected again until all parts are properly reassembled. Special care shall
be taken in making renewals or repairs. Leave no parts off. Use replacement parts exactly
like those furnished by the manufacturer. When any lead entrance is disturbed, the original
leads or exact duplicates thereof shall be used and stuffing boxes shall be repacked in the ap-
proved manner.

5. Cable requirements. A flame-resistant portable cable bearing a MSHA assigned identifica-
tion number, adequately protected by an automatic circuit-interrupting device shall be used.
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Special care shall be taken in handling the cable to guard against mechanical injury and
wear. Splices in portable cables shall be made in a workmanlike manner, mechanically
strong, and well insulated. Not more than five temporary splices are permitted in a portable
cable regardless of length. Connections and wiring to the outby end of the cable shall be in
accordance with recognized standards of safety.

FIGURE 4—SAMPLE FACTORY INSPECTION FORM

Date
Inspector
MACHINE
Designation:
Type: Serial No.
MOTOR
Manufacturer:
Serial No.: Type:
Frame:
Hp. F.L. Speed: Volts: Amps.
Winding: X/P No. (or parts list designation).
STARTER
Manufacturer:
Serial No. Type:
Hp. Volts: X/P No. (or parts list designation).
Short-circuit protection amps.
Overload-current protection amps.
PORTABLE CABLE
Manufacturer:
Type: Conductors:
Length: 0.D. MSHA No.
Is all wiring around machine adequately protected from mechanical damage?
By hose conduit , Troughs
Metal tubing , Other

By removal of all sharp corners or edges?

Is wiring separated from hydraulic components?

Is an adequate insulated strain clamp provided for the portable cable?

Are all packing glands properly packed so that ¥s-inch clearance remains between packing
nut and stuffing box?

Are lockwashers (or equivalent) provided for all explosion-proof enclosure fastenings?
Are all plane joints securely fastened so that an 0.005-inch feeler gage cannot be inserted?
Are all threaded covers secured?

How?

Are all electrical connections secure and properly insulated where necessary?
NoTE: Add appropriate material for each explosion-proof enclosure when more than a motor
and starter are on a machine.
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[33 FR 4660, Mar. 19, 1968, as amended at 42
FR 8373, Feb. 10, 1977; 42 FR 25855, May 20,

19717]

Subpart E—Field Approval of Elec-
frically  Operated Mining
Equipment

SOURCE: 36 FR 7007, Apr. 13, 1971, unless
otherwise noted.

§18.90 Purpose.
The regulations of this subpart E set
forth the procedures and requirements
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for permissibility which must be met
to obtain MSHA field approval of elec-
trically operated machinery used or in-
tended for use in by the last open
crosscut of a coal mine which has not
been otherwise approved, certified or
accepted under the provisions of this
part 18, chapter I, title 30, Code of Fed-
eral Regulations (Bureau of Mines
Schedule 2G).

§18.91 Electric equipment for which
field approvals will be issued.

(a) Individual field approvals will be
issued by MSHA under the provisions
of this subpart E for electrically oper-
ated machines commercially built, or
constructed, by the owner-coal mine
operator of such machines including
any associated electrical equipment,
electrical components, and electrical
accessories.

(b) Approvals will not be issued under
the provisions of this subpart E for
electrically operated mining equip-
ment manufactured or rebuilt pri-
marily for sale or resale to any oper-
ator of a coal mine, or for small elec-
trically operated equipment which con-
sumes less than 2,250 watts of elec-
tricity, or for instruments and other
small devices which employ electric
power.

§18.92 Quality of material and design.

(a) Electrically operated machinery
approved under the provisions of this
subpart E shall be rugged in construc-
tion and shall be designed to facilitate
maintenance and inspection.

(b) MSHA shall conduct field inves-
tigations and, where necessary, field
test electric machinery only where
such machinery is found to be con-
structed of suitable materials and safe
for its intended use.

§18.93 Application for field approval;
filing procedures.

(a)(1) Investigation and testing lead-
ing to field approval shall be under-
taken by MSHA only pursuant to indi-
vidual written applications for each
machine submitted in triplicate on
MSHA Form No. 6-1481, by the owner-
coal mine operator of the machine.

(2) Except as provided in paragraph
(b) of this section, each application
shall be accompanied by appropriate

§18.93

photographs, drawings, specifications,
and descriptions as required under the
provisions of §18.94 and each such ap-
plication shall be filed with the Coal
Mine Health and Safety District Man-
ager for the District in which such ma-
chine will be employed.

(b) The Coal Mine Health and Safety
District Manager may, upon receipt of
any application filed pursuant to para-
graph (a) of this section, waive the re-
quirements of §18.94 with respect to
such application if he determines that
the submission of photographs, draw-
ings, specifications, or descriptions
will place an undue financial burden
upon the applicant. In the event a
waiver is granted in accordance with
this paragraph (b), initial review of the
application will be waived and the ap-
plicant shall be notified on MSHA
Form 6-1481 of such waiver and the
date, time, and location at which field
inspection of the equipment described
in the application will be conducted.

(c) Following receipt of an applica-
tion filed in accordance with paragraph
(a) of this section, the Coal Mine
Health and Safety District Manager
shall determine whether the applica-
tion has been filed in accordance with
§18.91, and cause the application to be
reviewed by a qualified electrical rep-
resentative to determine compliance
with §18.92:

(1) If it is determined on the basis of
the application or the data submitted
in accordance with §18.94 that further
consideration of a field approval is
warranted under this subpart E or that
the machine appears suitable and safe
for its intended use, the Coal Mine
Health and Safety District Manager
shall advise the applicant in writing
that further investigation and inspec-
tion of the machine will be necessary.
The notice issued by the Coal Mine
Health and Safety District Manager
shall set forth the time and place at
which such inspection will be con-
ducted and specify the location and
size of any tapped holes required to be
made by the applicant to facilitate the
pressure testing of enclosures.

(2) If it is determined on the basis of
data submitted in accordance with
§18.94 that the applicant is not quali-
fied to receive an approval or that the
machine does not appear to be suitable
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and safe for its intended use, the Coal
Mine Health and Safety District Man-
ager shall so advise the applicant in
writing, setting forth the reasons for
his denial of the application, and where
applicable, the deficiencies in the ma-
chine which rendered it unsuitable or
unsafe for use.

(3) Rejected applications, together
with attached photographs, drawings,
specifications and descriptions shall be
forwarded by the Coal Mine Health and
Safety District Manager to Approval
and Certification Center which shall
record all pertinent data with respect
to the machine for which field approval
was sought.

[33 FR 4660, Mar. 19, 1968, as amended at 43
FR 12314, Mar. 24, 1978]

§18.94 Application for field approval;
contents of application.

(a) Each application for field ap-
proval shall, except as provided in
§18.93(b), include the following infor-
mation with respect to the electrically
operated machine for which field ap-
proval is sought:

(1) The trade name and the certifi-
cation number or other means of iden-
tifying any explosion-proof compart-
ment or intrinsically-safe component
installed on the machine for which a
prior approval or certification has been
issued under the provisions of Bureau
of Mines Schedules 2D, 2E, 2F, or 2G.

(2) The trade name and the flame-re-
sistance acceptance or approval num-
ber of any cable, cord, hose, or con-
veyor belt installed on the machine for
which prior acceptance or approval by
MSHA has been issued.

(b) Each application for field ap-
proval shall be accompanied by:

(1) If the machine is constructed or
assembled entirely from components
which have been certified or removed
from machines approved under Bureau
of Mines Schedule 2D, 2E, 2F, or 2G,
photographs or a single layout drawing
which clearly depicts and identifies
each of the permissible components
and its location on the machine.

(2) If the machine contains one or
more components required to be per-
missible which has not been approved
or certified under Bureau of Mines
Schedule 2D, 2E, 2F, or 2G, a single lay-
out drawing which clearly identifies all

30 CFR Ch. I (7-1-07 Edition)

of the components from which it was
assembled.

(3) All applications shall
specifications for:

(i) Overcurrent protection of motors;

(ii) All wiring between components,
including mechanical protection such
as hose conduit and clamps;

(iii) Portable trailing cable for use
with the machine, including the type,
length, diameter, and number and size
of conductors;

(iv) Insulated strain clamp for ma-
chine end of portable trailing cable;

(v) Short-circuit protection to be pro-
vided at outby end of portable trailing
cable.

include

[33 FR 4660, Mar. 19, 1968, as amended at 57
FR 61223, Dec. 23, 1992]

§18.95 Approval of machines con-
structed of components approved,
accepted or certified under Bureau
of Mines Schedule 2D, 2E, 2F, or 2G.

Machines for which field approval is
sought which are constructed entirely
from properly identified components
that have been investigated and ac-
cepted or certified for applications on
approved machines under the Bureau of
Mines Schedule 2D, 2E, 2F, or 2G, shall
be approved following a determination
by the electrical representative that
the construction of the entire machine
is permissible and conforms to the data
submitted in accordance with §18.94.

§18.96 Preparation of machines for in-
spection; requirements.

(a) Upon receipt of written notice
from the Health and Safety District
Manager of the time and place at which
a field approval investigation will be
conducted with respect to any ma-
chine, the applicant will prepare the
machine for inspection in the following
manner:

(1) The machine shall be in fresh air
out by the last open crosscut and free
from obstructions, or, if the machine is
located on the surface, moved to a
clear area;

(2) All enclosure covers shall be re-
moved;

(3) The flanges and interior of each
enclosure, including the cover, shall be
cleaned thoroughly;
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(4) All hoses, cables, cord, and con-
veyor belts shall be wiped clean to ex-
pose surface markings;

(5) All electrical components shall be
cleaned to reveal all stampings, identi-
fication plates, certification numbers,
or explosion test markings.

§18.97 Inspection of machines; min-
imum requirements.

(a) Except as provided in §18.95, all
machines approved under the provi-
sions of this subpart E shall, where
practicable, meet the minimum design
and performance requirements set
forth in subpart B of this part 18 and,
where necessary, the requirements of
§18.98.

(b) The inspection of each machine
shall be conducted by an electrical rep-
resentative and such inspection shall
include:

(1) Examination of all electrical com-
ponents for materials, workmanship,
design, and construction;

(2) Examination of all components of
the machine which have been approved
or certified under Bureau of Mines
Schedule 2D, 2E, 2F, or 2G to determine
whether such components have been
maintained in permissible conditions;

(3) Comparison of the location of
components on the machine with the
drawings or photographs submitted to
determine that each of them is prop-
erly located, identified and marked;

(4) Pressure testing of explosion-
proof compartments, when necessary,
shall be conducted in accordance with
§18.98; and:

(i) Where the results of pressure test-
ing are acceptable, the applicant shall
be advised;

(ii) Where the explosion-proof enclo-
sure is found unacceptable, the appli-
cant shall be so informed;

(iii) If the performance of the explo-
sion-proof enclosure is questionable,
the qualified electrical representative
may, at the request of the applicant,
conduct a further detailed examination
of the enclosure after disassembly and
record his additional findings on MSHA
Form No. 6-1481 under Results of Field
Inspections.

[33 FR 4660, Mar. 19, 1968, as amended at 42
FR 8373, Feb. 10, 1977]

§18.99

§18.98 Enclosures, joints, and fas-

tenings; pressure testing.

(a) Cast or welded enclosures shall be
designed to withstand a minimum in-
ternal pressure of 150 pounds per square
inch (gage). Castings shall be free from
blowholes.

(b) Pneumatic field testing of explo-
sion-proof enclosures shall be con-
ducted by determining:

(1) Leak performance with a peak dy-
namic or static pressure of 150 pounds
per square inch (gage); or

(2) A pressure rise and rate of decay
consistent with unyielding components
during a pressure-time history as de-
rived from a series of oscillograms.

(c) Welded joints forming an enclo-
sure shall have continuous gastight
welds.

§18.99 Notice of approval or dis-
approval; letters of approval and
approval plates.

Upon completion of each inspection
conducted in accordance with §18.97(b),
the electrical representative con-
ducting such inspection shall record
his findings with respect to the ma-
chine examined on MSHA Form No. 6-
1481 together with his recommendation
of approval or disapproval of the ma-
chine.

(a) If the qualified electrical rep-
resentative recommends field approval
of the machine, the Coal Mine Health
and Safety District Manager shall for-
ward the completed application form
together with all attached photo-
graphs, drawings, specifications, and
descriptions to Approval and Certifi-
cation Center. Approval and Certifi-
cation Center shall record all pertinent
data with respect to such machine,
issue a letter of approval with a copy
to the Coal Mine Health and Safety
District Manager who authorized its
issuance and send the field approval
plate to the applicant. The approval
plate shall be affixed to the machine by
the applicant in such a manner so as
not to impair its explosion-proof char-
acteristics.

(b) If the electrical representative
recommends disapproval of the ma-
chine, he shall record the reasons for
such disapproval and the Coal Mine
Health and Safety District Manager
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shall forward the completed applica-
tion form and other data to Approval
and Certification Center which shall
record all pertinent data with respect
to such machine and notify the appli-
cant that the application for approval
has been rejected and the reasons for
the rejection.

[33 FR 4660, Mar. 19, 1968, as amended at 42
FR 8373, Feb. 10, 1977; 43 FR 12314, Mar. 24,
1978]

PART 19—ELECTRIC CAP LAMPS

Sec.
19.1 Purpose.
19.2 [Reserved]
19.3 Application procedures and require-
ments.
Conditions governing investigations.
General requirements for approval.
Specific requirements for approval.
Protection against explosion hazard.
19.8 Protection against bodily hazard.
19.9 Performance.
19.10 Material required for MSHA records.
19.11 How approvals are granted.
19.12 Wording, purpose, and use of approval
plate.
19.13 Instructions for
changes in lamp design.

AUTHORITY: 30 U.S.C. 957, 961.
Secs. 19.1(b) and 19.7(a) also issued under 30
U.S.C. 811.

SOURCE: Schedule 6D, 4 FR 4003, Sept. 21,
1939, unless otherwise noted.

19.4
19.5
19.6
19.7

handling future

§19.1 Purpose.

(a) The purpose of investigations
made under this part is to promote the
development of electric cap lamps that
may be used in mines, especially in
mines that may contain dangerous con-
centrations of methane. Lists of such
lamps will be published from time to
time in order that State mine-inspec-
tion departments, compensation bu-
reaus, mine operators, miners, and oth-
ers interested in safe equipment for
mines may have information in regard
to available permissible electric cap
lamps. This part supersedes Schedule
6C issued under date of December 21,
1935, and goes into effect August 26,
1939.

(b) Any electric cap lamp that meets
the requirements set forth in this part
will be termed ‘‘permissible”” by MSHA
and, if actively marketed, will be listed
as such in publications relating to per-
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missible electric cap lamps. MSHA will
test only electrical equipment that in
the opinion of its qualified representa-
tives is constructed of suitable mate-
rials, is of good quality workmanship,
is based on sound engineering prin-
ciples, and is safe for its intended use.
MSHA reserves the right to modify de-
sign, construction, and test require-
ments to obtain the same degree of
protection as provided by the tests de-
scribed in this part.

(c) Definition of permissible. Com-
pletely assembled and conforming in
every respect with the design formally
approved by the MSHA under this part.
(Approvals under this part are given
only to equipment for use in gassy and
dusty mines.)

NoTE: Paragraph (b) of this section is
issued under the authority of Sec. 101 of the
Federal Mine Safety and Health Act of 1977,
Pub. L. 91-173 as amended by Pub. L. 95-164,
91 Stat. 1291 (30 U.S.C. 811). All other para-
graphs in this section continue under the
original authority.

(Sec. 101, Federal Mine Safety and Health
Act of 1977, 91 Stat. 1291 (30 U.S.C. 811))

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended by Supp. 1, 20 FR 2718, Apr. 23, 1955;
47 FR 11369, Mar. 16, 1982]

§19.2 [Reserved]

§19.3 Application procedures and re-
quirements.

(a) Before MSHA will undertake the
active investigation Ileading to ap-
proval of any lamp, the applicant shall
make application by letter for an in-
vestigation leading to approval of the
lamp. This application shall be sent to:
U.S. Department of Labor, Mine Safety
and Health Administration, Approval
and Certification Center, RR #1, Box
2561, Industrial Park Road, Triadelphia,
West Virginia 26059, together with the
required drawings, one complete lamp,
and instructions for its operation. Fees
calculated in accordance with part 5 of
this title shall be submitted in accord-
ance with §5.40.

(b) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval under
this part, the applicant must provide
to MSHA as part of the approval appli-
cation:
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(1) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(2) Complete technical explanation of
how the product complies with each re-
quirement in the applicable MSHA
product approval requirements;

(3) Identification of components or
features of the product that are critical
to the safety of the product; and

(4) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(c) An applicant may request testing
and evaluation to non-MSHA product
safety standards which have been de-
termined by MSHA to be equivalent,
under §6.20 of this chapter, to MSHA’s
product approval requirements under
this part.

[68 FR 36419, June 17, 2003, as amended at 70
FR 46342, Aug. 9, 2005]

§19.4 Conditions governing investiga-
tions.

(a) One complete lamp, with the as-
sembly and detail drawings that show
the construction of the lamp and the
materials of which it is made, should
be submitted at the time the applica-
tion for test is made. This material
should be sent prepaid to Approval and
Certification Center, RR 1, Box 251, In-
dustrial Park Road, Triadelphia, WV
26059.

(b) When this lamp has been in-
spected by MSHA, the applicant will be
notified as to the amount of material
that will be required for the tests. In
general, the material required will be
as follows: (1) Thirty complete lamps;
(2) 500 bulbs; (3) 50 feet of cord; (4) a
battery discharge rack for 20 batteries;
and (b) a 50-bulb rack. Specifications
for items (4) and (5) will be furnished
by MSHA.

(c) The applicant will be notified of
the date on which the tests will start
and will be given an opportunity to
witness them.

(d) Observers at formal investigations
and demonstrations. No one shall be
present during any part of the formal
investigation conducted by MSHA
which leads to approval for permissi-
bility except the mnecessary Govern-

§19.5

ment personnel, representatives of the
applicant, and such other persons as
may be mutually agreed upon by the
applicant and MSHA. Upon granting
approval for permissibility, MSHA will
announce that such approval has been
granted to the device and may there-
after conduct, from time to time in its
discretion, public demonstrations of
the tests conducted on the approved de-
vice. Those who attend any part of the
investigation, or any public demonstra-
tion, shall be present solely as observ-
ers; the conduct of the investigation
and of any public demonstration shall
be controlled by MSHA. Results of
chemical analyses of material and all
information contained in the drawings,
specifications, and instructions shall
be deemed confidential and their dis-
closure will be appropriately safe-
guarded by MSHA.

(e) Permissibility tests will not be
made unless the lamp has been com-
pletely developed and is in a form that
can be marketed.

(f) The results of the tests shall be re-
garded as confidential by all present at
the tests and shall not be made public
in any way prior to the formal ap-
proval of the lamp by MSHA.

(g) No verbal report of approval or
disapproval will be made to the appli-
cant. After MSHA has considered the
results of the tests, a formal report of
the approval or disapproval will be
made to the applicant in writing by
Approval and Certification Center. The
applicant shall not advertise the lamp
as being permissible or as having
passed the tests prior to receipt of for-
mal notice of approval.

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended by Supp. 1, 20 FR 2718, Apr. 23, 1955;
43 FR 12314, Mar. 24, 1978; 60 FR 35693, July
11, 1996]

§19.5 General requirements for ap-
proval.

Electric cap lamps shall be complete
units. They shall be durable in con-
struction, practical in operation, and
suitable for the conditions of under-
ground service. They shall offer no
probable explosion hazard if used in
gassy or dusty mine atmospheres or
bodily hazard from the spilling of the
battery electrolyte. They shall exhibit,
under laboratory test conditions, the
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various minimum performance require-
ments specified in this part.

§19.6 Specific requirements for ap-
proval.

(a) Design. In the determination of
the adequacy of the lamp, with respect
to design, the following points will be
considered: (1) The materials used; (2)
construction; (3) weight; (4) amount of
light; (5) distribution of light; and (6)
exclusion of dust from the headpiece.
The suitability of the materials and
the construction shall be determined
by preliminary inspection, by dropping
tests,1 by durability tests of the cord
and cord armor,2 and by the general
behavior of the lamp equipment during
the investigation. The amount and dis-
tribution of the light shall be judged
both by observation of the illumination
on a white screen and by photometric
measurements.

(b) Angle of light beam. MSHA rec-
ommends that the angle of the light
beam be at least 130 degrees hori-
zontally to insure that the contrast
edge of the beam is away from the
more sensitive sector of the wearer’s
vision; however, to allow for manufac-
turing and assembly tolerances and the
use of multiple filament bulbs, MSHA
will approve lamps giving a minimum
beam angle of 120 degrees. If the bulb
has more than one major filament, the
one giving the smaller angle will be
used in the determination.

(c) Light distribution, visual. Except-
ing special headpieces for inspection
purposes, the area illuminated by the
beam shall be free from sharp grada-
tions in light intensity and spectral
shadows.

(d) Light distribution, photometric. (1)
Excepting special headpieces for in-
spection purposes, the maximum can-
dlepower of the light beam shall not be

1Batteries are dropped 3 feet, at least 20
times onto an oak floor. Headpieces are
dropped 6 feet, at least 20 times, onto con-
crete.

2Ten cords, assembled with the cord armor
and outlet of the lamp with which it is to be
used, are slatted at least 100,000 times
through an arc of 50 degrees at approxi-
mately 90 slattings per minute.

30 CFR Ch. I (7-1-07 Edition)

greater than 25 times the average or
mean candlepower of the beam.3

(2) The minimum candlepower of the
beam based upon readings at the design
voltage of the bulb shall not be less
than 1.

§19.7 Protection
hazard.

Unless properly designed, electric cap
lamps may present two sources of prob-
able explosion hazards: Ignition of an
explosive atmosphere by the heated
filament of the bulb in case the bulb
glass is accidentally broken, and igni-
tion by sparks or flashes from the bat-
tery. MSHA therefore requires the fol-
lowing safeguards:

(a) Safety device or design. The head-
piece shall have a safety device to pre-
vent the ignition of explosive mixtures
of methane and air if the bulb glass
surrounding the filament is broken. Al-
ternatively, if the lamp is designed and
constructed to prevent the ignition of
explosive mixtures of methane and air
by protecting the bulb from breakage
and preventing exposure of the hot fila-
ment, no safety device is required.

(b) Headpiece lock or seal. The head-
piece shall be provided with a lock or
seal to prevent unauthorized removal
of the lens and tampering with the
safety device, the bulb, or the elec-
trical contacts.

(c) Locks on charging terminals. Lamps
shall be equipped with a magnetic or
other equally effective lock at the bat-
tery, the headpiece, or the cord assem-
bly to prevent unauthorized access to
live charging terminals.

(d) Protection of battery terminals. The
battery covers of lamps that are re-
charged through the cord shall be so
constructed and assembled as to pre-
vent unauthorized access to the bat-
tery terminals.

(e) Battery current vrestricted. The
amount of current flow between the
conductors of the cord, if short-
circuited just outside of the battery
casing or cord armor, shall be limited
by the design of the battery or by a
fuse to such a valuet as will not

against explosion

3The minimum allowable angle of 120 de-

grees will be used in determining the mean
candlepower of the beam.

4The following maximum short-circuit
current values may be used as a guide in the
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produce sparks that will ignite an ex-
plosive mixture of methane and air.

(f) It shall not be possible to obtain a
difference of potential between any two
accessible points of the cap lamp when
assembled for use.

NoTE: Paragraph (a) of this section is
issued under the authority of Sec. 101 of the
Federal Mine Safety and Health Act of 1977,
Pub. L. 91-173 as amended by Pub. L. 95-164,
91 Stat. 1291 (30 U.S.C. 811). All other para-
graphs in this section continue under the
original authority.

(Sec. 101, Federal Mine Safety and Health
Act of 1977, 91 Stat. 1291 (30 U.S.C. 811))

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended at 47 FR 11369, Mar. 16, 1982]

§19.8 Protection against bodily haz-
ard.

This hazard is chiefly due to the pos-
sible burning of the wearer by electro-
lyte spilled from the battery. MSHA
therefore requires that:

(a) Spilling of electrolyte. The lamp
shall be so designed and constructed
that, when properly filled, the battery
will neither leak nor spill electrolyte
under actual service conditions. Lamps
passing a laboratory spilling test will
be considered satisfactory in this re-
spect, contingent upon satisfactory
performance in service.

(b) Corrosion of battery container. The
material of which the container is
made shall resist corrosion under con-
ditions of use.

§19.9 Performance.

In addition to the general design and
the safety features, MSHA considers
that a lamp of permissible type should
meet certain minimum requirements
with respect to performance, as fol-
lows:

(a) Time of burning and candlepower.
Permissible electric cap lamps shall
burn for at least 10 consecutive hours
on one charge of the battery and shall
give during that period a mean candle-
power of light beam of not less than 1.

(b) Bulb life. The average life of the
bulbs shall be not less than 200 hours,
and at least 92 percent of the bulbs
shall have a life of 150 hours. The life of
a bulb is the number of hours its main

design of cap lamp batteries: 100 amperes for
a 4-volt battery; 756 amperes for a 6-volt bat-
tery; 50 amperes for an 8-volt battery.

§19.11

filament will burn in the cap lamp or
its equivalent.

The life of a bulb having main fila-
ments in parallel is considered ended
when the first filament ceases to burn;
the life of a bulb having independent
main filament is considered ended
when the last filament ceases to burn.

(c) Bulb uniformity. (1) The bulbs sub-
mitted shall meet the following min-
imum requirements for variation in
current consumption and candlepower:

(2) The current consumption of at
least 94 percent of the bulbs shall not
exceed the average current by more
than 6 percent. The candlepower (s. cp.)
of at least 90 percent of the bulbs shall
not fall short of the average candle-
power by more than 30 percent.

(d) Corrosion of contacts. Battery ter-
minals and leads therefrom, as well as
the battery gas vents, shall be designed
to minimize corrosion of the electrical
contacts.

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended at 47 FR 11369, Mar. 16, 1982]

§19.10 Material required for MSHA
records.

In order that MSHA may know ex-
actly what it has tested and approved,
detailed records are kept covering each
investigation. These include drawings
and actual equipment, as follows:

(a) Drawings. The original drawings
submitted with the application for the
tests and the final drawings, which the
manufacturer must submit to MSHA
before the approval is granted, to show
the details of the lamp as approved.
These drawings are used to identify the
lamp in the approval and as a means of
checking the future commercial prod-
uct of the manufacturer.

(b) Actual equipment. (1) If MSHA so
desires, parts of the lamps which are
used in the tests will be retained as a
permanent record of the investigation
and of the lamps submitted.

(2) If the lamp is approved, MSHA
will require the manufacturer, as soon
as his first manufactured lamps are
available, to submit one complete
lamp, bearing the approval plate, as a
record of his commercial product.

§19.11 How approvals are granted.

(a) All approvals are granted by offi-
cial letter from MSHA. A lamp will be
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§19.12

approved under this part only when the
testing engineers judge that the lamp
has met the requirements of the part
and MSHA’s records concerning the
lamp are complete, including drawings
from the manufacturer that show the
lamp as it is to be commercially made.
No verbal reports of MSHA’s decisions,
concerning the investigation will be
given, and no informal approvals will
be granted.

(b) As soon as the manufacturer has
received the formal approval he shall
be free to advertise his lamps as per-
missible.

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended by Supp. 1, 20 FR 2718, Apr. 23, 1955]

§19.12 Wording, purpose, and use of
approval plate.

(a) Approval plate. The manufacturer
shall attach, stamp, or mold an ap-
proval plate on the battery container
of each permissible lamp. The plate
shall bear the emblem of the Mine
Safety and Health Administration and
be inscribed as follows: ‘‘Permissible
Electric Cap Lamp. Approval No.

issued to the Com-
pany.”” When deemed necessary, an ap-
propriate caution statement shall be
added. The size and position of the ap-
proval plate shall be satisfactory to
MSHA.

(b) Purpose of approval plate. The ap-
proval plate is a label which identifies
the lamp so that anyone can tell at a
glance whether or not the lamp is of
the permissible type. By it, the manu-
facturer can point out that his lamp
complies with specifications of MSHA
and that it has been judged as suitable
for use in gassy mines.

(c) Use of approval plate. Permission
to place MSHA’s approval plate on his
lamp obligates the manufacturer to
maintain the quality of his product and
to see that each lamp is constructed
according to the drawings which have
been accepted by MSHA for this lamp
and which are in MSHA’s files. Lamps
exhibiting changes in design which
have not been approved are not permis-
sible lamps and must not bear MSHA’s
approval plate.

(d) Withdrawal of approval. MSHA re-
serves the right to rescind, for cause,

30 CFR Ch. I (7-1-07 Edition)

at any time any approval granted
under this part.

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended at 43 FR 12314, Mar. 24, 1978]

§19.13 Instructions for handling fu-
ture changes in lamp design.

All approvals are granted with the
understanding that the manufacturer
will make his lamp according to the
drawings which he has submitted to
MSHA and which have been considered
and included in the approval. There-
fore, when he desires to make any
change in the design of the lamp, he
should first of all obtain MSHA’s ap-
proval of the change. The procedure is
as follows:

(a)(1) The manufacturer shall write
to the Approval and Certification Cen-
ter, Rural Route #1, Box 251, Industrial
Park Road, Triadelphia, WV 26059, re-
questing an extension of the original
approval and stating the change or
changes desired. With this letter the
manufacturer should submit a revised
drawing or drawings showing the
changes in detail, and one of each of
the changed lamp parts.

(2) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval of
changes to an approved product under
this part, the applicant must provide
to MSHA as part of the approval appli-
cation:

(i) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(ii) Complete technical explanation
of how the product complies with each
requirement in the applicable MSHA
product approval requirements;

(iii) Identification of components or
features of the product that are critical
to the safety of the product; and

(iv) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(b) MSHA will consider the applica-
tion and inspect the drawings and parts
to determine whether it will be nec-
essary to make any tests.
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(c) If no tests are necessary, the ap-
plicant will be advised of the approval
or disapproval of the change by letter
from MSHA.

(d) If tests are judged necessary, the
applicant will be advised of the mate-
rial that will be required.

[Sched. 6D, 4 FR 4003, Sept. 21, 1939, as
amended by Supp. 1, 20 FR 2718, Apr. 23, 1955;
43 FR 12314, Mar. 24. 1978; 52 FR 17514, May 8,
1987; 60 FR 35693, July, 11, 1995; 68 FR 36419,
June 17, 2003]

PART 20—ELECTRIC MINE LAMPS
OTHER THAN STANDARD CAP
LAMPS
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handling future

§20.0 Compliance with the require-
ments necessary for obtaining ap-
proval.

To receive approval of MSHA for any
electric mine lamps other than stand-
ard cap lamps a manufacturer must
comply with the requirements specified
in this part.

§20.1 Purpose.

(a) The purpose of the investigations
made under this part is to aid in the
development and use of electric lamps,
other than standard cap lamps, that
may be used in mines, especially in
mines that may contain dangerous pro-
portions of methane.

(b) This part supersedes Schedule
10B, issued under date of June 1, 1932,
and Schedule 11A, issued under date of

§20.3

January 13, 1936, and goes into effect
May 17, 1938.

(c)(1) Electric lamps and flashlights
that meet the requirements set forth in
this part will be termed ‘‘permissible”’
by MSHA, and if actively marketed
will be listed as such in publications
relating to permissible equipment, in
order that State mine inspection de-
partments, compensation bureaus,
mine operators, miners, and others in-
terested in safety equipment for mines
may have information in regard to
electric lamps and flashlights approved
by MSHA.

(2) MSHA May approve electric lamps
and flashlights that incorporate tech-
nology for which the requirements of
this part are not applicable if MSHA
determines by testing that the electric
lamps or flashlights are as safe as
those which meet the requirements of
this part.

[Sched. 10C, May 17, 1938, as amended at 5 FR
3467, Aug. 30, 1940; 54 FR 30513, July 20, 1989]

§20.2 Definitions.

(a) Adequate. Appropriate and suffi-
cient as determined by mutual agree-
ment between the manufacturer and
MSHA.

(b) Approval. Official notification in
writing from MSHA to a responsible or-
ganization, stating that upon inves-
tigation its lamp has been adjudged
satisfactory under the requirements of
this part.

(c) Explosion-proof compartment. An
enclosure that withstands internal ex-
plosions of methane-air mixtures with-
out damage to itself or discharge of
flame and without ignition of sur-
rounding explosive methane-air mix-
tures.

(d) Permissible. Completely assembled
and conforming in every respect with
the design formally approved by MSHA
under this part. (Approvals under this
part are given only to equipment for
use in gassy and dusty mines.)

[Sched. 10C, May 17, 1938, as amended by
Supp. 1, 20 FR 2718, Apr. 23, 1955]

§20.3 Application procedures and re-
quirements.
(a) Before MSHA will undertake the
active investigation of any lamp, the
applicant shall make application by
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§20.4

letter for an investigation of the lamp.
This application shall be sent to: U.S.
Department of Labor, Mine Safety and
Health Administration, Approval and
Certification Center, RR #1, Box 251,
Industrial Park Road, Triadelphia,
West Virginia 26059, together with the
required drawings, one complete lamp,
and instructions for its operation. Fees
calculated in accordance with part 5 of
this title shall be submitted in accord-
ance with §5.40.

(b) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval under
this part, the applicant must provide
to MSHA as part of the approval appli-
cation:

(1) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(2) Complete technical explanation of
how the product complies with each re-
quirement in the applicable MSHA
product approval requirements;

(3) Identification of components or
features of the product that are critical
to the safety of the product; and

(4) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required under
this part.

(c) An applicant may request testing
and evaluation to non-MSHA product
safety standards which have been de-
termined by MSHA to be equivalent,
under §6.20 of this chapter, to MSHA’s
product approval requirements under
this part.

[68 FR 36420, June 17, 2003, as amended at 70
FR 46343, Aug. 9, 2005]

§20.4 [Reserved]

§20.5 Conditions governing investiga-
tions.

(a) One complete lamp, with assem-
bly and detail drawings that show the
construction of the lamp and the mate-
rials of which it is made, should be sub-
mitted at the time the application for
investigation is made. This material
should be sent prepaid to Approval and
Certification Center, RR 1, Box 251, In-

30 CFR Ch. I (7-1-07 Edition)

dustrial Park Road, Triadelphia, WV
26059.

(b) When the lamp has been inspected
by MSHA, the applicant will be noti-
fied as to the amount of material that
will be required for the test. He will
also be notified of the date on which
the tests will start and will be given an
opportunity to witness the tests.

(c) Observers at formal investigations
and demonstrations. No one shall be
present during any part of the formal
investigation conducted by MSHA
which leads to approval for permissi-
bility except the mnecessary Govern-
ment personnel, representatives of the
applicant, and such other persons as
may be mutually agreed upon by the
applicant and MSHA. Upon granting
approval for permissibility, MSHA will
announce that such approval has been
granted to the device and may there-
after conduct, from time to time in its
discretion, public demonstrations of
the tests conducted on the approved de-
vice. Those who attend any part of the
investigation, or any public demonstra-
tion, shall be present solely as observ-
ers; the conduct of the investigation
and of any public demonstration shall
be controlled by MSHA. Results of
chemical analyses of material and all
information contained of material and
all information contained in the draw-
ings, specifications, and instructions
shall be deemed confidential and their
disclosure will be appropriately safe-
guarded by MSHA.

(d) Permissibility tests will not be
made unless the lamp is complete and
in a form that can be marketed.

(e) The results of the tests shall be
regarded as confidential by all present
at the tests and shall not be made pub-
lic in any way prior to the formal ap-
proval of the lamp by MSHA.

(f) No verbal report of approval or
disapproval will be made to the appli-
cant. Approval will be made only in
writing by MSHA. The applicant shall
not be free to advertise the lamp as
being permissible, or as having passed
the tests, prior to receipt of formal no-
tice of approval.

[Sched. 10C, May 17, 1938, as amended by
Supp. 1, 20 FR 2719, Apr. 23, 1955; 43 FR 12314,
Mar. 24, 1978; 60 FR 35693, July, 11, 1995]

136



Mine Safety and Health Admin., Labor

§20.6 General requirements.

(a) The lamps shall be durable in con-
struction, practical in operation, and
suitable for the service for which they
are designed and approved.

(b) The intensity of light, distribu-
tion of light, and battery capacity
shall be adequate for the use for which
the lamp is intended.

(c) Battery terminals and leads
therefrom, as well as the battery gas
vents, shall be designed to minimize
corrosion of the electrical contacts.

(d) Bulbs and other replacement
parts of the lamps shall be adequately
marked as a means of identification.

§20.7 Specific requirements.

Two general classes of electric lamps
are recognized in these requirements,
namely: Class 1, those that are self-
contained and easily carried by hand,
and class 2, those that may or may not
be self-contained and not so readily
portable as the first class.

(a) Class 1. Class 1 includes hand
lamps, signal lamps, inspection lamps,
flashlights, and animal lamps which
are operated by small storage batteries
or dry cells.

(b) Class 2. Class 2 includes lamps
such as the pneumatic-electric types
and large battery lamps.

§20.8 Class 1 lamps.

(a) Protection against explosion haz-
ards. Unless properly designed, class 1
lamps present two sources of probable
explosion hazards: Ignition of an explo-
sive atmosphere by the heated filament
of the bulb in case the bulb glass is ac-
cidentally broken, and ignition by elec-
tric sparks or arcs from the battery or
connections thereto. MSHA’s therefore,
requires the following safeguards:

(1) Safety device or design. The light-
ing unit shall have a safety device to
prevent the ignition of explosive mix-
tures of methane and air if the bulb
glass surrounding the filament is bro-
ken. Alternatively, if the lamp is de-
signed and constructed of materials
that will prevent the ignition of explo-
sive mixtures of methane and air by
protecting the bulb from breakage and
preventing exposure of the hot fila-
ment, no separate safety device is re-
quired. Alternative designs will be
evaluated by mechanical impact tests,

§20.9

temperature tests and thermal shock
tests to determine that the protection
provided is no less effective than a
safety device.

(2) Safety device (protection). The de-
sign of the safety device and the hous-
ing which protects it shall be such that
the action of the safety device is posi-
tive; yet the lamp shall not be too
readily extinguished during normal
service by the unnecessary operation of
the device.

(3) Locks or seals. For lamps other
than flashlights, all parts, such as bulb
housing and battery container, through
which access may be had to live termi-
nals or contacts shall be adequately
sealed or equipped with magnetic or
other equally reliable locks to prevent
opening by unauthorized persons. For
flashlights, provision shall be made for
sealing the battery container.

(4) Battery current restricted. Unless
all current-carrying parts including
conductors, are adequately covered and
protected by the sealed or locked com-
partments, the maximum possible cur-
rent flow through that part shall be
limited by battery design, or by an en-
closed-type fuse inside the sealed or
locked container, to values that will
not produce sparks or arcs sufficient to
ignite an explosive mixture of methane
and air.

(b) Protection against bodily hazard.
This hazard is chiefly due to the pos-
sible burning of the user by electrolyte
spilled from the battery. MSHA, there-
fore, requires that:

(1) Spilling of electrolyte. The lamp
shall be so designed and constructed
that when properly filled the battery
will neither leak nor spill electrolyte
under conditions of normal use. Lamps
passing a laboratory spilling test will
be considered satisfactory in this re-
spect, contingent upon satisfactory
performance in service.

(2) Corrosion of battery container. The
material of which the container is
made shall resist corrosion under con-
ditions of normal use.

[Sched. 10C, May 17, 1938, as amended at 5 FR
3467, Aug. 30, 1940; 54 FR 30513, July 20, 1989]
§20.9 Class 2 lamps.

(a) Safety. (1) Unless special features
of the lamp prevent ignition of explo-
sive mixtures of methane and air by
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the broken bulb or other igniting
sources within the lamp, the bulb and
all spark-producing parts must be en-

closed in explosion-proof compart-
ments.
(2) Explosion-proof compartments

will be tested while filled and sur-
rounded with explosive mixtures of
Pittsburgh natural gas! and air. A suf-
ficient number of tests of each com-
partment will be made to prove that
there is no danger of ignition of the
mixture surrounding the lamp by ex-
plosions within the compartment. The
lamp will not pass the above tests,
even though the surrounding explosive
mixtures are not ignited, if external
flame is observed, if excessive pres-
sures are developed, or if excessive dis-
tortion of any part of the compartment
takes place.

(3) Glass-enclosed parts of such com-
partments must be guarded and be of
extra-heavy glass to withstand pick
blows, and be adequately protected by
shrouds or by an automatic cut-out
that opens the lamp circuit if the en-
closure is broken.

(4) When an explosion-proof enclosure
consists of two or more parts that are
held together securely by bolts or some
suitable means to permit assembly, the
flanges comprising the joints between
parts shall have surfaces with metal-
to-metal contact, except enclosures re-
quiring glass, in which case glass-to-
metal joints are permitted. Gaskets, if
adequate, may be used to obtain a firm
seat for the glass but not elsewhere.
Rubber, putty, and plaster of paris are
not acceptable as material for gaskets.
For enclosures having an unoccupied
volume (air space) of more than 60
cubic inches the width of the joint
measured along the shortest flame
path from the inside to the outside of
the enclosure shall not be less than 1
inch. When the unoccupied volume (air
space) is less than 60 cubic inches, this
path shall not be less than three-
fourths inch.

(b) Locks and seals (lighting attach-
ment). Explosion-proof compartments
shall be equipped with seals or locks

1Investigation has shown that for practical
purposes Pittsburgh natural gas (containing
a high percentage of methane) is a satisfac-
tory substitute for pure methane.
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that prevent unauthorized and unsafe
opening of the compartments in a
mine.

(c) Locks or seals (battery). The bat-
tery shall be enclosed in a locked or
sealed container that will prevent ex-
posure of live terminals.

(d) Temperature of lamp. The tempera-
ture of the lamp under conditions of
use shall not be such that a person may
be burned in handling it.

(e) Cable and connection. (1) The cable
or cord connecting the lamp to its bat-
tery shall be of high-grade design and
materials, comparable to the specially
recommended trailing cables as listed
by MSHA, and shall be not more than
15 feet in length.

(2) The cable (or cord) shall be ade-
quately protected at the battery end by
a fuse in the locked battery box or
housing. The cable (or cord) and the
fuse shall be considered parts of the
lamp, and specifications for them shall
be submitted by the lamp manufac-
turer.

(3) The method of terminating the
cable (or cord) at the lamp and at the
battery housing shall be adequate, but
in no case shall the cable or cord be de-
tachable.

MSHA reserves the right to make
minor changes in the requirements
outlined in paragraphs (e) (1), (2), and
(3) of this section (No. 9, class 2 lamps),
as experience and service prove to be
necessary in the interests of safety.

§20.10 Tests (class 1 and 2 lamps).

Such tests will be made as are nec-
essary to prove the adequacy of a lamp
or any of its parts in fulfilling the pur-
poses for which it was designed. These
tests include the following:

(a) Safety tests, including tests of
safey devices, electrical contacts, and
explosion-proof features.

(b) Photometric tests.

(c) Tests to demonstrate adequacy of
mechanical strength.

(d) Tests of nonspilling features
(storage-battery lamps of class 1).

(e) Temperature tests.

§20.11 Material required for MSHA
records.

In order that MSHA may know ex-

actly what it has tested and approved,

detailed records are kept covering each
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investigation. These include drawings
and actual equipment, as follows:

(a) Drawings. The original drawings
submitted with the application for the
tests and the final drawings which the
manufacturer must submit to MSHA
before approval is granted, to show the
details of the lamp as approved, are re-
tained. These drawings are used to
identify the lamp and its parts in the
approval and as a means of checking
the future commercial product of the
manufacturer.

(b) Equipment. (1) If MSHA so desires,
parts of the lamps which are used in
the tests will be retained as a perma-
nent record of the investigation and of
the lamps submitted.

(2) If the lamp is approved, MSHA
will require the manufacturer, as soon
as his first manufactured lamps are
available, to submit one complete
lamp, with the approval plate attached,
as a record of his commercial product.

§20.12

(a) All approvals are granted by offi-
cial letter from MSHA. A lamp will be
approved under this part only when the
testing engineers judge that the lamp
has met the requirements of this part
and after MSHA’s records concerning
the lamp are complete, including man-
ufacturer’s drawings that show the
lamp as it is to be made commercially.
No verbal reports of MSHA’s decision
concerning the investigation will be
given, and no informal approvals will
be granted.

(b) As soon as the manufacturer has
received the formal approval he shall
be free to advertise his lamp as permis-
sible.

[Sched. 10C, May 17, 1938, as amended by
Supp. 1, 20 FR 2719, Apr. 23, 1955]

How approvals are granted.

§20.13 Approval plate.

The manufacturer shall attach,
stamp, or mold an approval plate on
the battery container or housing of
each permissible lamp. The plate shall
bear the emblem of the Mine Safety
and Health Administration, and be in-
scribed as  follows: “Permissible

Lamp. Approval No.

issued to the

Company.”” When

deemed necessary, an appropriate cau-
tion statement shall be added. The size,

§20.14

material, and position of the approval
plate shall be satisfactory to MSHA.

(a) Purpose of approval plate. The ap-
proval plate is a label which identifies
the lamp so that anyone can tell at a
glance whether the lamp is of the per-
missible type or not. By it the manu-
facturer can point out that his lamp
complies with specifications of MSHA
and that it has been adjudged safe for
use in gassy and dusty mines.

(b) Use of approval plate. Permission
to place MSHA’s approval plate on his
lamp obligates the manufacturer to
maintain the quality of his product and
to see that each lamp is constructed
according to the drawings which have
been accepted by MSHA for this lamp
and which are in the MSHA files.
Lamps exhibiting changes in design
which have not been approved are not
permissible lamps and must not bear
MSHA’s approval plate.

(c) Withdrawal of approval. MSHA re-
serves the right to rescind for cause at
any time any approval granted under
this part.

[Sched. 10C, May 17, 1938, as amended at 5 FR
3467, Aug. 30, 1940; 43 FR 12314, Mar. 24, 1978]

§20.14 Instructions for handling fu-
ture changes in lamp design.

All approvals are granted with the
understanding that the manufacturer
will make the lamp according to the
drawings submitted to MSHA, which
have been considered and included in
the approval. Therefore, when the man-
ufacturer desires to make any change
in the design of the lamp, the manufac-
turer should first obtain an extension
of the original approval to cover the
change. The procedure is as follows:

(a)(1) The manufacturer shall write
to the Approval and Certification Cen-
ter, Rural Route #1, Box 251, Industrial
Park Road, Triadelphia, WV 26059, re-
questing an extension of the original
approval and describing the change or
changes proposed. With this letter the
manufacturer should submit a revised
drawing or drawings showing the
changes in detail, and one of each of
the changed lamp parts.

(2) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval of
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changes to an approved product under
this part, the applicant must provide
to MSHA as part of the approval appli-
cation:

(i) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(ii) Complete technical explanation
of how the product complies with each
requirement in the applicable MSHA
product approval requirements;

(iii) Identification of components or
features of the product that are critical
to the safety of the product; and

(iv) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(b) MSHA will consider the applica-
tion and inspect the drawings and parts
to determine whether it will be nec-
essary to make any tests.

(c) If no tests are necessary, the ap-
plicant will be advised of the accept-
ance or rejection of the proposed
change by letter from MSHA.

(d) If tests are judged necessary, the
applicant will be advised of the mate-
rial that will be required.

[Sched. 10C, May 17, 1938, as amended by
Supp. 1, 20 FR 2719, Apr. 23, 1955; 43 FR 12314,
Mar. 24, 1978; 52 FR 17514, May 8, 1987; 60 FR
35693, July, 11, 1995; 68 FR 36420, June 17, 2003]
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30 CFR Ch. I (7-1-07 Edition)

§22.0 Compliance with the require-
ments necessary for obtaining ap-
proval.

To receive approval of MSHA for any
portable methane detectors a manufac-
turer must comply with the require-
ments specified in this part.

§22.1 Purpose.

(a) The purpose of investigations
under this part is to provide portable
methane detectors that may be safely
used in mines. Lists of such detectors
will be published from time to time in
order that State mine-inspection de-
partments, compensation bureaus,
mine operators, miners, and others in-
terested in safe equipment for mines
may have information in regard to per-
missible methane detectors. This part
supersedes Schedule 8B, issued under
date of November 17, 1926, and goes into
effect October 31, 1935.

(b) Any methane detector that meets
the requirements set forth in this part
will be termed permissible by MSHA
and if actively marketed will be listed
as such in publications relating to per-
missible mining equipment.

§22.2 Definitions.

(a) Methane detector. A methane de-
tector is a device that may be used to
detect the presence of methane in a
gassy mine.

(b) Methane-indicating detector. A
methane-indicating detector is a device
that will show, within certain limits of
error, on an adequate scale, the per-
centage of methane in a gassy atmos-
phere.

(c) Permissible. Completely assembled
and conforming in every respect with
the design formally approved by MSHA
under this part. (Approvals under this
part are given only to equipment for
use in gassy and dusty mines.)

[Sched. 8C, Oct. 31, 1955, as amended by Supp.
1, 20 FR 2575, Apr. 19, 1955]
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§22.3 [Reserved]

§22.4 Application procedures and re-
quirements.

(a) Before MSHA will undertake an
active investigation Ileading to ap-
proval of any methane detector, the ap-
plicant shall make application by let-
ter for an investigation leading to ap-
proval of the detector. This application
shall be sent to: U.S. Department of
Labor, Mine Safety and Health Admin-
istration, Approval and Certification
Center, RR #1, Box 251, Industrial Park
Road, Triadelphia, West Virginia 26059,
together with the required drawings,
one complete detector, and instruc-
tions for its operation. Fees calculated
in accordance with part 5 of this title
shall be submitted in accordance with
§5.40.

(b) Where the applicant for approval
has used an independent laboratory
under part 6 of this chapter to perform,
in whole or in part, the necessary test-
ing and evaluation for approval under
this part, the applicant must provide
to MSHA as part of the approval appli-
cation:

(1) Written evidence of the labora-
tory’s independence and current rec-
ognition by a laboratory accrediting
organization;

(2) Complete technical explanation of
how the product complies with each re-
quirement in the applicable MSHA
product approval requirements;

(3) Identification of components or
features of the product that are critical
to the safety of the product; and

(4) All documentation, including
drawings and specifications, as sub-
mitted to the independent laboratory
by the applicant and as required by
this part.

(c) An applicant may request testing
and evaluation to non-MSHA product
safety standards which have been de-
termined by MSHA to be equivalent,
under §6.20 of this chapter, to MSHA’s
product approval requirements under
this part.

[68 FR 36420, June 17, 2003, as amended at 70
FR 46343, Aug. 9, 2005; 70 FR 48872, Aug. 22,
2005]

§22.6

§22.5 Conditions governing investiga-
tions.

(a) One complete detector, with as-
sembly and detail drawings that show
the construction of the device and the
materials of which it is made, should
be forwarded prepaid to Approval and
Certification Center, RR 1, Box 251, In-
dustrial Park Road, Triadelphia, WV
26059, at the time the application for
tests is made.

(b) When this has been inspected by
MSHA, the applicant will be notified as
to the amount of material that will be
required for the tests. The manufac-
turer will be notified of the date on
which the tests will be started and will
be given an opportunity to witness the
tests.

(c) Observers at formal investigations
and demonstrations. No one shall be
present during any part of the formal
investigation conducted by MSHA
which leads to approval for permissi-
bility except the necessary Govern-
ment personnel, representatives of the
applicant, and such other persons as
may be mutually agreed upon by the
applicant and MSHA. Upon granting
approval for permissibility, MSHA will
announce that such approval has been
granted to the device and may there-
after conduct, from time to time in its
discretion, public demonstrations of
the tests conducted on the approved de-
vice. Those who attend any part of the
investigation, or any public demonstra-
tion, shall be present solely as observ-
ers; the conduct of the investigation
and of any public demonstration shall
be controlled by MSHA. Results of
chemical analyses of material and all
information contained in the drawings,
specifications, and instructions shall
be deemed confidential and their dis-
closure will be appropriately safe-
guarded by MSHA.

[Sched. 8C, Oct. 31, 1935, as amended by Supp.
1, 20 FR 2575, Apr. 19, 1955; 43 FR 12315, Mar.
24, 1978; 60 FR 35694, July 11, 1995]

§22.6 General requirements.

Methane detectors approved under
this part shall be portable. They shall
be durable in construction, practical in
operation, and suitable for service con-
ditions underground. They shall offer
no probable explosion hazard if used in
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§22.7

gaseous mine atmospheres nor any bod-
ily hazard, such as spilling of battery
electrolyte. They shall exhibit under
laboratory test conditions various re-
quirements of minimum performance
that are specified in this part.

§22.7 Specific requirements.

(a) Design. In the determination of
adequacy of design, the following
points will be considered: (1) Materials
used, (2) construction, (3) accuracy, (4)
size and shape, (5) range of detection
(or indication), (6) life of the active
parts, and (7) attention required. The
suitability of the materials and the
construction shall be determined by
preliminary inspection, by dropping
tests, by laboratory and field tests in
gas and air mixtures, and by the gen-
eral behavior of the equipment during
the investigation.

(b) Safety against explosion hazard—(1)
Detectors. Detectors shall be con-
structed so that they will not cause ex-
ternal ignitions when used in gaseous
mine atmospheres.

(2) Seals or locks. All parts through
which external ignitions might result
shall be covered and protected ade-
quately. All covers shall be sealed ade-
quately or equipped with magnetic or
other equally reliable locks to prevent
their being opened by unauthorized
persons.

(3) Glasses. Glasses or glass windows
shall be of good-quality glass and pro-
tected adequately against breakage.
Unguarded windows may be considered
adequate in this respect, provided they
are of small diameter and are of rea-
sonably thick glass.

(4) Battery. If the detector is equipped
with a battery, it shall be of such de-
sign that it will not produce sparks
that will ignite an explosive mixture of
methane and air.

(5) Detectors of the flame type. Meth-
ane detectors of the flame type shall be
subject to the requirements of the
flame-lamp schedule then in force.

(c) Safety against bodily hazard. Bod-
ily hazard with battery-type detectors
is due chiefly to possible burning of the
user by electrolyte that has spilled
from the battery. MSHA, therefore, re-
quires that:

(1) Spilling of electrolyte. The battery
shall be so designed and constructed

30 CFR Ch. I (7-1-07 Edition)

that when properly filled it will not
spill electrolyte under actual service
conditions.

(2) Corrosion of battery container. The
material of which the container is
made shall resist corrosion under con-
ditions of use.

(d) Performance. In addition to the
general design and safety features,
MSHA considers that permissible types
of methane detectors should meet cer-
tain minimum requirements with re-
spect to their performance, as follows:

(1) Detectors. (i) When the detector is
operated according to the manufactur-
er’s instructions, it shall be possible to
detect at least 1 percent methane in
air, and increasing percentages up to 5
percent shall be shown by continuously
increasing evidence.

(ii) The average number of deter-
minations that may be made in ap-
proximately 2-percent methane mix-
tures