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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, 2019), 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.

PAST PROVISIONS OF THE CODE

Provisions of the Code that are no longer in force and effect as of the revision
date stated on the cover of each volume are not carried. Code users may find
the text of provisions in effect on any given date in the past by using the appro-
priate List of CFR Sections Affected (LLSA). For the convenience of the reader,
a “List of CFR Sections Affected” is published at the end of each CFR volume.
For changes to the Code prior to the LSA listings at the end of the volume,
consult previous annual editions of the LSA. For changes to the Code prior to
2001, consult the List of CFR Sections Affected compilations, published for 1949-
1963, 1964-1972, 1973-1985, and 1986-2000.

“[RESERVED]”’ TERMINOLOGY

The term ‘‘[Reserved]’’ is used as a place holder within the Code of Federal
Regulations. An agency may add regulatory information at a ‘‘[Reserved]”’ loca-
tion at any time. Occasionally ‘‘[Reserved]’’ is used editorially to indicate that
a portion of the CFR was left vacant and not accidentally dropped due to a print-
ing or computer error.

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 (6 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.

What if the material incorporated by reference cannot be found? If you have any
problem locating or obtaining a copy of material listed as an approved incorpora-
tion 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, 8601 Adelphi Road, College Park, MD 20740-6001, 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 Authorities and Rules. A list of CFR
titles, chapters, subchapters, and parts and an alphabetical list of agencies pub-
lishing in the CFR are also included in this volume.
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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 (ILSA) is published monthly, keyed to the
revision dates of the 50 CFR titles.

REPUBLICATION OF MATERIAL

There are no restrictions on the republication of 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, 8601 Adelphi Road, College Park, MD 20740-6001 or e-mail
fedreg.info@nara.gov.

SALES

The Government Publishing 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 202-512-2104, 24 hours
a day. For payment by check, write to: US Government Publishing Office — New
Orders, P.O. Box 979050, St. Louis, MO 63197-9000.

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 of the Presidents of the United States, Compilation of Presi-
dential Documents and the Privacy Act Compilation are available in electronic
format via www.govinfo.gov. For more information, contact the GPO Customer
Contact Center, U.S. Government Publishing Office. Phone 202-512-1800, or 866-
512-1800 (toll-free). E-mail, ContactCenter@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 e-CFR is a regularly updated, unofficial editorial compilation of CFR ma-
terial and Federal Register amendments, produced by the Office of the Federal
Register and the Government Publishing Office. It is available at www.ecfr.gov.

OLIVER A. POTTS,

Director,

Office of the Federal Register
July 1, 2019
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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—199, parts 200—699, and part
700 to end. The contents of these volumes represent all current regulations codi-
fied under this title of the CFR as of July 1, 2019.

For this volume, Gabrielle E. Burns was Chief Editor. The Code of Federal
Regulations publication program is under the direction of John Hyrum Martinez,
assisted by Stephen J. Frattini.
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partment of LLaboOr ..o 1






CHAPTER I—MINE SAFETY AND HEALTH
ADMINISTRATION, DEPARTMENT OF LABOR

EDITORIAL NOTE: Nomenclature changes to chapter I appear at 69 FR 18803, Apr. 9, 2004.

SUBCHAPTER A—OFFICIAL EMBLEM AND OMB CONTROL NUMBERS FOR
RECORDKEEPING AND REPORTING

Part Page
1 Mine Safety and Health Administration; establish-
ment and use of official emblem ................c.ee.e.e. 7
3 OMB Control Numbers under the Paperwork Re-
AUCEION ACT i 7
SUBCHAPTER B—TESTING, EVALUATION, AND APPROVAL OF MINING
PRODUCTS
5 Fees for testing, evaluation, and approval of min-
ING ProduCES cviiii 11
6 Testing and evaluation by independent labora-
tories and non-MSHA product safety standards ... 12
7 Testing by applicant or third party .....cccoevvvvnin... 14
14 Requirements for the approval of flame-resistant
CONVEYOT DEIES ottt 90
15 Requirements for approval of explosives and
sheathed explosive UNItS ..ooovviiiiiiiiiiiiiiiiiea, 94
18 Electric motor-driven mine equipment and acces-
o) (=Y PPN 101
19 Electric cap 1amps ..oovviviiiiiiieiieieee e 143
20 Electric mine lamps other than standard cap lamps 148
22 Portable methane detectors ......ccovvevviviiiiiiiiiiiiinnn... 153
23 Telephones and signaling devices .....cocvvvviviiiiinnan... 157
27 Methane-monitoring systems ....coovevvviiiiiiiiiiinnenn... 162
28 Fuses for use with direct current in providing
short-circuit protection for trailing cables in
COALl MNINES it 170
33 Dust collectors for use in connection with rock
drilling in coal MINES ...covviiiiiiiiii i 175
35 Fire-resistant hydraulic fluids .....cccovviviiiiiiiiinnenn... 182
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30 CFR Ch. I (7-1-19 Edition)

Part Page
36 Approval requirements for permissible mobile die-
sel-powered transportation equipment ................ 189

SUBCHAPTERS C-F [RESERVED]

SUBCHAPTER G—FILING AND OTHER ADMINISTRATIVE REQUIREMENTS

40 Representative of miners ......coooviviiiiiiiiiiiiiiiiinn... 203
41 Notification of legal identity .......cccovvviviiiiiiiiiinnnn 204
42 National Mine Health and Safety Academy ............ 206
43 Procedures for processing hazardous conditions
COMPIAINTS .o 207
44 Rules of practice for petitions for modification of
mandatory safety standards .......ccccovvviiiiiiiiiinn.. 210
45 Independent contractors .......coovviiiiiiiiiiiiiiiiene. 222

SUBCHAPTER H—EDUCATION AND TRAINING

46 Training and retraining of miners engaged in shell
dredging or employed at sand, gravel, surface
stone, surface clay, colloidal phosphate, or sur-

face 1imestone MiInes ....ooovviiiiiiiiiiiiiiiiii s 224
47 Hazard Communication (HazCom) ..........cceevvvennnnn 232
48 Training and retraining of miners ...........ccocovevvnn... 240
49 Mine reSCUE LEAIMNS .iviiriii i i i i e cineeaeens 260

SUBCHAPTER I—ACCIDENTS, INJURIES, ILLNESSES, EMPLOYMENT, AND
PRODUCTION IN MINES

50 Notification, investigation, reports and records of
accidents, injuries, illnesses, employment, and
coal production in Mines ......cooovvviiiiiiiiiiiiiiiiinn, 274

SUBCHAPTER J [RESERVED]

SUBCHAPTER K—METAL AND NONMETAL MINE SAFETY AND HEALTH

56 Safety and health standards—surface metal and
nonmetal MINEeS ...covviiiiiiiiiiiiiiiiii e 285
57 Safety and health standards—underground metal
and nonmetal MINeS .....cccvveiiiiiiiiiiiiiiiiiiieieeaeee, 341
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Part Page
58 Health standards for metal and nonmetal mines .... 443

SUBCHAPTER L [RESERVED]
SUBCHAPTER M—UNIFORM MINE HEALTH REGULATIONS
62 Occupational N0OiSE EXPOSUILE ..c.cvvvviiiiiiiniiiiiiineeannes. 444
SUBCHAPTER N [RESERVED]

SUBCHAPTER O—COAL MINE SAFETY AND HEALTH

70 Mandatory health standards—underground coal

)00 0 1T S 452
71 Mandatory health standards—surface coal mines

and surface work areas of underground coal

1001 Lo TN 466
72 Health standards for coal mines ..........ccovvvvviininnnn. 480
74 Coal mine dust sampling devices .....cccvvvivniiinnnnn... 485
75 Mandatory safety standards—underground coal

)00 1T S 496
7 Mandatory safety standards, surface coal mines

and surface work areas of underground coal

10000 01T SO 679
90 Mandatory health standards—coal miners who

have evidence of the development of pneumo-

T610) AR L0 11 1< TN 735

SUBCHAPTER P—CIVIL PENALTIES FOR VIOLATIONS OF THE FEDERAL
MINE SAFETY AND HEALTH ACT OF 1977

100 Criteria and procedures for proposed assessment of
CiVI] PENALTIES vt s 747
101-103 [Reserved]

SUBCHAPTER Q—PATTERN OF VIOLATIONS

104 Pattern of violations .....cccoovvviiiiiiiiiiiiin 761
105-199 [Reserved]






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

30 CFR Ch. I (7-1-19 Edition)

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

Subchapter G—Filing and Other Administrative

Requirements

40.3 ..
40.4 ..
405 ..

1219-0042
1219-0042
1219-0042

41.20 .
43.4
43.7
44.9
4410 .
44.11

45.3
45.4 ...

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

Subchapter H—Education and Training

46.3
46.5
46.6
46.7
46.8
46.9
46.11 .
47.31 .
47.32 ...
47.32(a)(4
47.41 ...
47,51 .
4771 .
47.73 .
48.3
48.9
48.23 .
48.29 .
49.2
493 ...
494 ...
49.6
49.7
498 ...
499 ...
49.12 .
49.16 .
49.18 .
4950 ...

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
1219-0133
1219-0009, —0141
1219-0009
1219-0009
1219-0009
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078
1219-0078
1219-0144
1219-0144
1219-0144
1219-0144

Subchapter I—Accidents, Injuries, llinesses, Employment,
and Production in Mines

50.10 ...
50.11

50.20 .
50.30 ...

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

Subchapter K—Metal and Nonmetal Mine Safety and

Health

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 ...

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



Mine Safety and Health Admin., Labor

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.

57.5065 ..
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
57.19023
57.19057
57.19121
57.22004(c)
57.22204
57.22229
57.22230
57.22231
57.22239
57.22401
57.22606 ...

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
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 Safety and Health

70.201(c) ....
70.202(b)
70.204 .
70.209 .
70.210 .
70.220 ...
70.220(a) ...
71.201(c)
71.202(b)
71.204 ....
71.209 ...
71.210 .
71.220 .
71.220(a)
71.300 .
71.301 .
71.301(d)
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)

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
1219-0011
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

75.215 ..
75.220
75.221
75.222
75.223
75.310
75.312
75.335
75.336
75.337
75.338
75.342
75.350
75.351 ..

75.352 ..
75.360
75.361
75.362
75.363
75.364
75.370
75.371
75.372
75.373
75.382
75.512
75.703 ..
75.703-3 ..
75.800 ..
75.800-4 ..
75.820 ..
75.821
75.900 ..
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 ...
75.1714-3(e) .
75.1714-4 ...

75.1714-5
75.1714-8
75.1716 ...
75.1716-1
75.1716-3 ...
75.1721 ...

75.1901 ...

1219-0004
1219-0004
1219-0004
1219-0004
1219-0004
1219-0088
1219-0088
1219-0142
1219-0142
1219-0142
1219-0142
1219-0088
1219-0138
1219-0088
-0116, 0138
1219-0138
1219-0088
1219-0088
1219-0088
1219-0088
1219-0088
1219-0088
1219-0088, —0138
1219-0073
1219-0073
1219-0088
1219-0116
1219-0116
1219-0116
1219-0116
1219-0116
1210-0116
1219-0116
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
1219-0141
1219-0044
1219-0044
1219-0141
1219-0141
1219-0020
1219-0020
1219-0020
1219-0073
1219-0119
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TABLE 1—OMB CONTROL NUMBERS—
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OMB Control No.
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OMB Control No.

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
77.502 .
77.800 .
77.800-2
77.900 .
77.900-2
77.1000 .

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
1219-0116
1219-0116
1219-0026
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77.1000-1
77.1101
77.1200
77.1201
77.1202
77.1404 ...
77.1432 ...
77.1433
77.1702
771713 ...
77.1900 ....
77.1901
77.1906
77.1909-1
90.201(c) ..
90.202(b) .
90.204
90.209 ..
90.220
90.300
90.301 ..
90.301(d)

1219-0026
1219-0051
1219-0073
1219-0073
1219-0073
1219-0034
1219-0034
1219-0034
1219-0078
1219-0083
1219-0019
1219-0082
1219-0034
1219-0025
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011
1219-0011

[73 FR 36790, June 30, 2008]



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: 80 FR 45056, July 29, 2015, unless
otherwise noted.

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

§5.10 Purpose and scope.

This part establishes a system under
which MSHA charges a fee for services
provided. This part includes the man-
agement and calculation of fees for the
approval program, which includes: Ap-
plication processing, testing and eval-
uation, approval decisions, post-ap-
proval activities, and termination of
approvals.

§5.30 Fee calculation.

(a) Fee calculation. MSHA charges a
fee based on an hourly rate for Ap-
proval and Certification Center (A&CC)
approval program activities and other
associated costs, such as travel ex-
penses and part 15 fees. Part 15 fees for
services provided to MSHA by other or-
ganizations may be set by those orga-
nizations.

(b) Hourly rate calculation. The hourly
rate consists of direct and indirect
costs of the A&CC’s approval program
divided by the number of direct hours
worked on all approval program activi-
ties.

(1) Direct costs are compensation and
benefit costs for hours worked on ap-
proval program activities.

(2) Indirect costs are a proportionate
share of the following A&CC costs:

(i) Compensation and benefit hours
worked in support of all A&CC activi-
ties;

(ii) A&CC building and equipment de-
preciation costs;

(iii) A&CC utilities, facility and
equipment maintenance, and supplies
and materials; and
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(iv) Information Technology and
other services the Department of Labor
provides to the A&CC.

(c) Fees are charged for—

(1) Application processing (e.g., ad-
ministrative and technical review of
applications, computer tracking, and
status reporting);

(2) Testing and evaluation (e.g., anal-
ysis of drawings, technical evaluation,
testing, test set up and test tear down,
and internal quality control activities);

(3) Approval decisions (e.g., consulta-
tion on applications, records control
and security, document preparation);
and

(4) Two post-approval activities:
changes to approvals and post-approval
product audits.

(d) 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; and

(4) Regulatory review activities, in-
cluding participation in the develop-
ment of health and safety standards,
regulations, and legislation.

(e) Fee estimate. Except as provided in
paragraphs (e)(1) and (2) of this section,
on completion of an initial administra-
tive review of the application, the
A&CC will prepare a maximum fee esti-
mate for each application. A&CC will
begin the technical evaluation after
the applicant authorizes the fee esti-
mate.

(1) The applicant may pre-authorize
an expenditure for services, and may
further choose to pre-authorize either a
maximum dollar amount or an expend-
iture without a specified maximum
amount.

(i) All applications containing a pre-
authorization statement will be put in
the queue for the technical evaluation
on completion of an initial administra-
tive review.
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(ii) MSHA will concurrently prepare
a maximum fee estimate for applica-
tions containing a statement pre-au-
thorizing a maximum dollar amount,
and will provide the applicant with this
estimate.

(2) Where MSHA’s estimated max-
imum fee exceeds the pre-authorized
maximum dollar 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.

(3) 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-
authorize a fixed dollar amount, set by
MSHA, for processing the application.

(f) 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.

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

§5.40 Fee administration.

Applicants and approval holders will
be billed for all fees, including actual
travel expenses, if any, when approval
program activities are completed. In-
voices will contain specific payment
instruction, including the address to
mail payments and authorized methods
of payment.

§5.50 Fee revisions.

The hourly rate will remain in effect
for at least one year and be subject to
revision at least once every three
years.
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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.

§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.
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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, deter-
mined by MSHA to provide at least the
same degree of protection as the appli-
cable MSHA product approval require-
ments in parts 14, 18, 19, 20, 22, 23, 27, 33,
35, and 36, or which in modified form
provide at least the same degree of pro-
tection.

Independent laboratory. A laboratory
that:

(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.

[68 FR 36417, June 17, 2003, as amended at 73
FR 80609, Dec. 31, 2008]

§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;

13

§6.20

(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
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 14, 18, 19,
20, 33, 35 and 36 of this chapter; 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
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.
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.

[68 FR 36417, June 17, 2003, as amended at 73
FR 80609, Dec. 31, 2008]

§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)(i) for a list of the required
modifications. The IEC standards may
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be inspected at the U.S. Department of
Labor, Mine Safety and Health Admin-
istration, Electrical Safety Division,
Approval and Certification Center, 765
Technology Drive, Triadelphia, WV
260569, 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, as amended at 73
FR 52210, Sept. 9, 2008]

PART 7—TESTING BY APPLICANT OR
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Application requirements.
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AUTHORITY: 30 U.S.C. 957.

SOURCE: 53 FR 23500, June 22, 1988, unless
otherwise noted.

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.
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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.

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
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sent to: U.S. Department of Labor,
Mine Safety and Health Administra-
tion, Approval and Certification Cen-
ter, 766 Technology Drive, Triadelphia,
WYV 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. BEach 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

(b) 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
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;
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(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
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; 73 FR 52210, Sept. 9,
2008]

§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-
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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.

§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;
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(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, using 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
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.
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(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

(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.
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(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)(d)
through (ix) are met. The Director of
the Federal Register approves this in-
corporation by reference in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51.
The IEC standards may be inspected at
the U.S. Department of Labor, Mine
Safety and Health Administration,
Electrical Safety Division, Approval
and Certification Center, 765 Tech-
nology Drive, Triadelphia, WV 26059, or
at the National Archives and Records
Administration (NARA). For informa-
tion on the availability of this mate-
rial at NARA, call 202-741-6030, or go
to: http://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.

(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
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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., 12.56 mm, 19 mm, and 25 mm are
considered equivalent to 2 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.

(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
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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
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; 73 FR 52210, Sept. 9,
2008]

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
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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.

(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).
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(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.

(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
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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
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.
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(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.
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-
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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.

(5) 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
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]
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§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.

§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-
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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-
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

10 gauge or '/s” nominal
. | 7 gauge or %16” nominal
3 gauge or /4” nominal
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Weight of battery unit Minimum required thickness

Over 4,500 Ibs 0 gauge or %16” nominal

(2) Battery boxes not constructed of
ATISI 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.

(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:
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N®) _
950

N = Number of cells in battery box.

R = Rated 6 hour battery capacity in ampere
hours.

M = Total minimum ventilation area in
square inches per battery box.

(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.
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]

§7.45 Critical characteristics

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.



Mine Safety and Health Admin., Labor

(d) Method of cell terminations.

(e) Strain relief devices for cables
leaving boxes.

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

§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 656 °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;

(ii) The areas above at least two sup-
port blocks, if used;

(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 %2 inch, by the thickness of
the material as it will be used. Prior to
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testing, condition the samples at 73.4
+3.6 °F (23 £2 °C) and 50 +56% 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 656 °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 v 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
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
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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»
S0,4) 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 blistering, 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.

§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.
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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 Definitions.

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.

§7.63 Application requirements.

(a) Each 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.
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(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

(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—
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(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 Dblasting
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) Nomn-incendive electric contacts. In
the normal operation of a Dblasting
unit, the electric energy discharged by
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-1
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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.



Mine Safety and Health Admin., Labor

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

Iltem ASTM Type 2-D
Cetane number D613 | 40-48.
Cetane index D976 | 40-48.
Distillation range:
IBP °F D86 340-400.
. (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. ....cocoecveviiiiirens D2622 | 0.03-0.05.
Hydrocarbon composition:
Aromatics, pct. ......ccceeeenn D1319 | 27 minimum.
Paraffins, naphthenes, | D1319 | Remainder.
olefins.
Flashpoint, minimum .| 93 130.
(°C) v (54.4).
Viscosity, centistol . | 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 FLT;

(iii) Upstream Gauges—Gl, G2, and
Gb;

(iv) Downstream Gauges—G3, G4, and
Go6;

(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 V1T7;

(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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(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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(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)(A1)(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.

(15) 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 CH4 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 <lppm 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.

(56) 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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