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| . EXECUTI VE SUMVARY

I nt roducti on

The M ne Safety and Health Adm nistration (MSHA)i s updati ng
its Prelimnary Regulatory Inpact and Regulatory Flexibility
Anal ysis (PRIA) of Part 18, and Part 75 Subparts A |, and K of
Proposed Standards and Regul ations for Hi gh-Voltage Longwal |l in
Underground Coal Mnes to allow analysis of the nost current data
on high-voltage longwalls and to address several nandates that
were not in existence when the original PRIA was conpleted in
1992. These | egislative mandates and Executive Orders require us
to evaluate the inpact of regulatory action on small mnes, state
and | ocal governnents, and manufacturers.

In 1996, Congress enacted the Small Busi ness Regul atory
Enf orcenment Fairness Act (SBREFA) anendi ng the Regul atory
Flexibility Act (RFA). The SBREFA anendnents require a
regul atory agency to include in the preanble to a rule the
factual basis for any certification that the rule has no
significant inpact on a substantial nunber of small entities.
Thi s updated PRI A addresses these matters where appropriate.

At the tine the high-voltage | ongwall proposal was
publ i shed, MSHA defined a small mne to be one that enpl oyed
fewer than 20 mners. 1In order to conply fully with RFA
requi renents, MSHA nust use the Small Business Administration’s

(SBA's) criteria for a small entity. For the mning industry,



SBA defines “small” as a business with 500 or fewer enployees.
To ensure that MSHA conplies wth the SBREFA requirenents, this
updat ed PRI A anal yzes the proposed rule’s inpact on “small”
m nes, using the SBA definition of a small entity. MSHA applied
current data to the PRIAto estinmate the conpliance costs for
mnes wth 500 or fewer enployees and also for mnes with fewer
than 20 enpl oyees. The Agency has al so analyzed the rule’s
i npact on small entities engaged in high-voltage equi pnent
manuf acture. SBA defines these manufacturers as “small” if they
have 750 or fewer enpl oyees.
MSHA is establishing standards applicable to high-voltage
| ongwal | equi pnent. These proposed standards would all ow t he use
of high-voltage electrical equipnent in |ongwall face areas of
underground coal m nes. These proposed standards woul d al so
provide the electrical safety requirenents necessary to operate
hi gh-vol tage | ongwal | equi pnment. Based upon its anal ysis of
conpliance costs, MSHA has determ ned that these proposed
standards woul d not have an annual effect of $100 million or nore
on the econony. |In accordance with this and other criteria
specified in Executive Oder (E. Q) 12866, MSHA has determ ned
that this rulenmaking is not a significant regulatory action.
MBHA estimates that this rulemaking would initially affect
approximately 16,992 mners at 48 | arge underground coal m nes

and 9 additional m nes enploying about 3,200 m ners that would



begi n using high-voltage | ongwal | equi pnment in Year 1 of the
proposed rul e. The proposed rule would not increase costs to
smal |l mnes, which MSHA has traditionally defined as having fewer
than 20 enpl oyees, because such m nes do not use | ongwal l
equi pnent .

During the early years of longwall mning, voltages of
1,000 or |less were needed to power notors used in operating
| ongwal | face equi pment. As technol ogy advanced, |ongwall m ning
equi pnent becane nore productive due to the use of nore reliable
heavy duty equi pnment that allowed for bi-directional cutting.
Thi s equi pnent required |larger notors which at the | ower voltages
caused voltage regul ation problens (voltage fluctuations) in the
el ectrical power system Less avail able voltage reduced the
out put torque produced by the notor, inducing it to sl ow down and
draw nore current which, in turn, pronoted notor overheating. In
order to conbat these problens, voltages needed to be increased
from1,000 volts to 2,400 volts or 4,160 volts. However, under
the existing rules, mne operators nust file with MSHA a
"Petition for Modification" pursuant to 8 101(c) of the Federal
M ne Safety and Health Act of 1977 and have such petitions
granted before installing and using equi pnent and cabl es
exceeding 1,000 volts inby the [ast open crosscut or within

150 feet of pillar workings.



The use of high voltage in Iongwall mning operations has
i ncreased over the years. MSHA granted its first 3 petitions
al l owi ng high-voltage in longwall m ning operations in 1986, and
by the end of 1996, there were 56 operating high-voltage | ongwal l
faces in 48 | arge underground coal mnes. 1In 1996, there were 9
such petitions granted. Considering the average of granted high-
vol tage petitions from 1986 through 1996, MSHA anti ci pates that
up to 9 nediumvoltage longwall units would be available to
convert to high-voltage usage annual |y based on the nedi um
vol tage |ongwall count. One comenter, who manufactures
el ectrical controls and equi pnent for |ongwall operations,
expects that with the pronulgation of this rule virtually al

| ongwal | operations would shift to high-voltage equi pnent.

Benefits Summary

When hi gher voltage is used, the potential for electrical
acci dents decreases due to the design and construction
criteria for high-voltage equipnent. 1In addition, the required
use of SHD (Shi el ded Power Conductors with Gound in Each Cabl e
Interstice) shielding wth high-voltage systens reduces the
chance of high-energy short circuits that may cause a fire or
burns to mners. Gound-fault protection is also inproved for
hi gh-vol t age equi pnent. Replacenent of a 950 volt systemw th a
4,160 volt systemcan result in smaller cables that weigh | ess

and, thereby, reduce the potential for cable handling injuries



arising fromthe installation, novenent, or replacenent of

| ongwal | equi pnent. Using high voltage instead of |ow voltage to
power |arger notors and heavier-duty | ongwall equi pnment reduces
overheating of notors and danmagi ng of cables that can lead to
mner injury. Finally, the proposed rule increases safety

requi renents for work practices on high-voltage | ongwalls.

Esti mat ed Conpliance Costs Summary

The proposed rule would result in annualized net savings of
approxi mately $8,078,229 from Year 1 through Year 10 of the
proposed rule. This includes a net savings per conversion of
$4,431,202 attributed to each nmediumvoltage unit that converts
to high-voltage usage. O that anmount, $4, 409,988 comes from
| ost production savings while $21, 214 derives fromfiled petition
savings. Net total savings attributed to the proposed rule in
Year 1 would be $39.90 mllion, while annual conpliance costs
woul d be approximately $17,810, or $274 per longwall unit. By
conparison, the total revenue of high-voltage longwall mnes is
approxi mately $3.046 billion.

The net econom c effect of the proposed rule includes
substantially increased productivity and cost savings for each
| ongwal | unit that converts to high-voltage equi pnment and cabl es,
and smal| cost savings annually for each longwall unit that uses

hi gh-vol t age equi pnent and cabl es. Lost production savings are



savi ngs due to increased production when a nedi umvol tage

| ongwal | unit converts to a high-voltage |Iongwall unit, while
filed petition savings are cost savings associated with the
elimnation of the petition process. Cost savings also arise
fromincreased equi pnent and cable safety and fromefficiency
benefits associated with high-voltage systens. Mediumvoltage
| ongwal | units would realize increased productivity and cost
savi ngs when they convert to high-voltage usage under the
proposed rul e.

MSHA estinmates that the petition process, as required under
the existing rule, inposes costs for | egal fees and expenses of
about $6,000 for an unopposed petition filing and $112,500 for an
opposed petition requiring an Admnistrative Law Judge's (ALJ'S)
decision. Since 14.3 percent (1 out of 7) of all petitions
granted by MSHA in 1995 were contested and required an ALJ' s
deci si on, MSHA assunes this sanme percentage woul d be contested
were future petitions to be filed. Thus, elimnation of the
petition process would generate a one-tine filed petition savings
per high-voltage longwall unit of $21,214.

In addition, elimnating the petition process would produce
further savings for nmediumvoltage |longwall units that convert to
hi gh-vol tage units. The proposed rule would elimnate | ost
production that could occur as a result of a mne not being able

to synchronize initial start-up of its high-voltage | ongwall



equi pnrent with the granting of a petition. The nediumvoltage
| ongwal | units that convert woul d have the opportunity to obtain
hi gher productivity yields fromthe use of high voltage sooner
under the proposed rule than under current procedures. Based on
an average 32.6 percent increased productivity of high-voltage
| ongwal | s over | ower voltage | ongwalls and an average | ost
production tine of 56 working days, MSHA estinmates that the one-
time conversion | ost production savings due to the petition
process woul d be about $4, 409,988 per high-voltage |ongwall unit.

Wth respect to individual provisions concerning the 48
exi sting mnes (56 high-voltage longwall units) that currently
use hi gh-vol tage equi pnent and the nedi umvoltage |longwall units
that would shift to high voltage, 8 75.821(e) would reduce the
frequency with which exam nation and testing of |ongwall
equi pnent nust be docunented, resulting in annual cost savi ngs of
approxi mately $525 per high-voltage |ongwall unit.

Section 75.818(b)(4) would require mnes to perform an
el ectrical test of personal protective equipnment every siXx
nont hs. Section 75.820(d)(3) would require electricians to wear
properly-rated rubber gloves to performtroubl eshooting and
testing on low and nediumvoltage circuits that are contained in
a conpartnent with high-voltage circuits. Conpliance costs
i ncreases of $106 per longwall unit and $168 per |ongwall unit

are identified with §8 75.818(b)(4) and 75.820(d)(3),



respectively. MSHA estimates that of the $17,810 conpliance
costs ($274 per longwall unit) in Year 1, snmall mnes (those with
fewer than 20 m ners) would not incur any costs; |arge m nes
(those with 20 or nore mners) would incur all conpliance costs.
Small m nes as defined by SBA (those with 500 or fewer m ners)
woul d i ncur conpliance costs of $14,275, or $274 per |ongwal |

unit.

Econom ¢ | npact

The proposed rul e woul d enhance productivity in affected
m nes because it would allow nore efficient, high-voltage
| ongwal | equi pnent to be introduced nore rapidly in the
relatively few underground coal mnes in which it can be
profitably enployed. MSHA has concl uded that the proposed rule
woul d have only a small (but favorable) effect on coal output,

costs, and profitability.

Regul atory Flexibility Certification and Anal ysis

The Reqgul atory Flexibility Act (RFA) requires regul atory
agencies to consider a rule’ s inpact on snmall entities. Under
the RFA, MSHA nmust use SBA's criterion for a small entity in
determning a rule’ s econom c inpact unless, after consultation
wi th SBA and an opportunity for public comment, MSHA establishes

an alternative definition for a small mne and publishes that



definition in the Federal Register. For the mning industry, SBA

defines “small” as a mne with fewer than 500 enpl oyees. NMSHA
traditionally has considered small mnes to be those with fewer
than 20 enpl oyees. To ensure that the high-voltage | ongwall
proposed rule conforns with the RFA, MSHA has anal yzed the i npact
of the proposed rule on mnes wth 500 or fewer enpl oyees (as
well as on those with fewer than 20 enpl oyees). WMSHA has
determ ned that the proposed rule would not inpose a substanti al
cost increase on small mnes, whether a small mne is defined as
one with 500 or fewer mners or one with fewer than 20 m ners.
Based upon MSHA' s anal ysis, the Agency has determ ned that
t he proposed rule would not have a significant econom c inpact on
a substantial nunber of small underground coal m ne operators,
specifically, the 85.4 percent (41 out of 48) of high-voltage
| ongwal | m nes which are considered to be small m nes according
to SBA's definition. The Agency has further determ ned that the
proposed rule would not have a significant econom c inpact on a
substanti al nunber of small nmanufacturers of high-voltage
| ongwal | equi prrent (which SBA has defined, for this industry, as
those with 750 or fewer enployees). MSHA has certified these
findings to the Small Business Adm nistration. The factual basis
for this certification is discussed in Part V of this updated

PRIA and will be published in the Federal Register with a notice

to reopen the rul emaking record to receive coments about it or



any ot her aspect of the updated PRIA.
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I'1. I NDUSTRY PROFI LE

I nt roduction

This industry profile briefly describes the structure and
characteristics of the coal mning industry. This profile also
provi des nore detailed information about the |ongwall m ning
sector of underground coal m nes.

Longwal | m ning began in the United States in 1952 and, as
technology in this type of mning advanced, the nunber of
| ongwal | units increased froman average of six |ongwall
operations between 1950-1960, to about 20 before 1970, to an
average of nmore than 100 installations during nost of the 1980s.?
The nunber of longwall facilities has steadily declined since, to
85 units in 1993, and to 70 units by 1996. The nunber of m nes
using longwalls increased from58 in 1975 to 89 in 1984, then
declined to 73 mnes in 1993 and to 60 mnes in 1996. The
decline in longwall installations and mnes may refl ect econom c
and market conditions for coal to sone extent, and may al so
reflect increased productivity in |longwall mning, whereby, due
to technol ogi cal advances, fewer mnes are needed to nmaintain or
expand | ongwal | production. A mgjority of the longwall m ning

systens operating are |ocated in the Appal achian regi on of the

lus. Dept. of Energy, Energy Information Adm nistration, March 1995,
pp. 10-13.

11



United States.

MSHA col |l ects and mai ntains data on the coal mning industry
pertaining to mne type, size, and enploynent. MSHA categorizes
m nes by size based on enploynent. |In general, MSHA defines
small mnes to be those having fewer than 20 enpl oyees and | arge
m nes to be those having 20 or nore enpl oyees. MSHA has used
this small mne definition for rul emaki ng purposes for nore than
20 years. However, for the purposes of the Small Business
Regul at ory Enforcenent Fairness Act anendnents to the Regul atory
Flexibility Act, MSHA has eval uated the inpact of this proposed
rule on mnes with 500 or fewer enployees, in accordance with the

SBA definition.

Coal Industry Profile

The U. S. coal industry produced a record 1.06 billion short
tons of coal in 1996, of which about 0.410 billion were mned in
underground mnes.? The Mne Safety and Heal th Adm ni stration
estimtes that the total value of coal produced during the year
was $19.6 billion, with underground coal production accounting
for $7.6 billion, based on the average price of coal of $18.50
per short ton. The value of coal produced by longwall mning is

estimated to be $3.6 billion.?

2u. s, Dept. of Energy/ElA Novenmber 1997, pp. 10-11.

ju.s. Dept. of Energy/El A Novenber 1997, pp. 10-11 and 162.
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Table I1-1 contains the nunber of small and |arge
under ground coal mnes and the correspondi ng nunber of mners
based on MSHA's definition that a small mne is one that enploys
fewer than 20 mners. Table I1-2 provides the same ni ne operator
information as Table I1-1 except that the information is based
upon SBA's definition of a small mne as one that enploys 500 or
fewer mners. As can be seen, 44.4 percent of all underground
coal mnes (436 mnes out of 981 mnes) are snall mnes and
enpl oy 8.8 percent of all underground coal mners (4,473 mners
out of 50,672 miners) based on the fewer than 20 m ners
definition. Under the SBA definition (500 or fewer mners), 99.1
percent of all underground m nes (972 out of 981) are small and
enpl oy 89.4 percent of all underground m ners (45,285 out of
50, 672) .

Table I1-3 presents the nunber of longwall installations
with their voltage to face distribution in 1996. Longwalls are
categorized as |low, medium or high voltage. Low voltage is
defined as up to and including 660 volts; medium voltage includes
vol tages from 661 to 1000 volts; and high voltage refers to those
with nore than 1,000 volts.* MSHA estinmates that in 1996, 20
percent (12 out of 60 m nes) of |longwall mnes were nmedi um

vol tage while 80 percent (48 out of 60 m nes) were high voltage.

* Office of the Federal Regi ster, Code of Federal Requlations, July 1,
1997, p. 448.
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Table I1-4 provides data on the distribution of high-voltage
| ongwal | m nes based on MSHA's definition of small and | arge
mnes while Table I1-5 uses SBA's definition of small and |arge
m nes. These tables categorize mnes affected by this proposed
rul e according to size, whereas Table I1-3 identifies mnes
according to the voltage used, nmedium or high-voltage. |n 1996,
there were 56 hi gh-voltage operating longwalls in 48 |arge m nes
and no high-voltage | ongwalls operating in small m nes, based on
MSHA' s definition. Thus, approxinmately 4.9 percent of all
under ground coal mnes (48 out of 981 m nes) would be affected by
the proposed rule. There are 16,992 m ners (about 33.5 percent
of all underground coal mners) enployed at these 48 | arge
underground m nes. Enploynment at the 48 m nes ranges from 98
mners to 842 mners, wth the average nunber being 354. Based
on SBA s definition, 85.4 percent of the high-voltage | ongwall
mnes are small (41 out of 48), while 14.6 percent (7 out of 48)
are consi dered | arge.

Since 1986, about 9 longwall units per year, on average,
have been granted petitions to use high voltage in | ongwall
operations. Thus, in order not to overestinmate the increase in
the future use of high-voltage |Iongwalls, MSHA assumes that no

nore than 9 longwall units annually would adopt this technol ogy.
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TABLE I1-1

DI STRI BUTI ON BY SI ZE OF UNDERGROUND COAL FACI LI TI ES
IN THE U. S., 1996

Number Per cent Number Per cent

of of of of All

Det ai | Mnes | AIl M nes M ners M ners
Smal | M nes

< 20 436 44. 4 4,473 8.8
Large M nes

> 20 545 55.6 46, 199 91.2

Tot al 981 100 50, 672 100

Source: U. S. Departnent of Labor, Mne Safety and Health
Admi ni stration. Denver Safety and Heal th Technol ogi cal Center. Coa

1996 Size-Goup Report (Final) - Cw41, cycle 96/168. Unpublished data.
August 1997.
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TABLE I'1-2

DI STRI BUTI ON BY SI ZE OF UNDERGROUND COAL FACI LI TI ES

IN THE U. S., 1996
Nunmber Per cent Nunmber Per cent
of of of of All
Det ai | Mnes | AIl M nes M ners M ners
Smal | M nes
< 500 972 99.1 45, 285 89.4
Large M nes
> 500 9 0.9 5, 387 10. 6
Tot al 981 100 50, 672 100

Sour ce:
Admi ni stration.

August 1997.

U S. Departnent of Labor,

w41,

16

cycle 96/ 168.

M ne Safety and Health
Denver Safety and Heal th Technol ogi cal
1996 Size-Goup Report (Final) -

Center. Coal
Unpubl i shed dat a.



TABLE I'1-3

DI STRI BUTI ON BY VOLTAGE OF LONGMLL FACI LI TI ES

IN THE U. S., 1996
No. of Per cent Nunber Per cent
Active of of of All
Vol t age Faces | All Faces | M nes M nes
Medi um
661- 1000
950 10.0 10.0
995 .9 .0
1000 5 7.1 4 .0
Subt ot al 14 20. 0 12 20. 0
Hi gh:
> 1000
2300 33 47.2 28 46. 7
2400 1 1.4 1 1.6
4160 22 31.4 19 31.7
Subt ot al 56 80.0 48 80.0
Tot al 70 100. 0 60 100. 0
Source: Fiscor, S. The 1997 U S. Longwall Census. Coal. pp.28-33.

February 1997.
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DI STRI BUTI ON OF HI GH VOLTAGE LONGAMLL FACI LI TI ES ACCORDI NG

TABLE Il -4

TO MSHA' S SMALL M NE DEFI NI TI ON, 1996

Nunmber Per cent Number Per cent
of of of of All
Det ai | Mnes | AIl M nes M ners M ners
Smal |l M nes
< 20 0 0 0 0
Large M nes®
> 20 48 100.0 16, 992 100.0
Tot al 48 100.0 16, 992 100.0

Sour ce:
Adm ni str

U S. Departnent of Labor,

ation.

Part 50 Master File Report,
Unpubl i shed dat a.

2An active mne,
m ne even though it had nine m ners;

Sel ected Information for Coal,
Decenber 1997.

m ners when it was producing in 1994 and 1995.

18

M ne Safety and Health
Denver Safety and Heal th Technol ogi cal

Center.

not producing in 1996, was classified as a |arge
it had an average of 76

cycl e 96/ 168.



TABLE Il -5

DI STRI BUTI ON OF HI GH VOLTAGE LONGAMLL FACI LI TI ES ACCORDI NG
TO SBA'S SMALL M NE DEFI NI TI ON, 1996

Nunmber Per cent Number Per cent
of of of of All
Det ai | Mnes | AIl M nes M ners M ners
Smal |l M nes
< 500 41 85.4 12, 794 75.3
Large M nes
> 500 7 14. 6 4,198 24. 7
Tot al 48 100.0 16, 992 100.0

Source: U.S. Departnent of Labor, Mne Safety and Health

Admi nistration. Denver Safety and Health Technol ogi cal Center. Coal
Part 50 Master File Report, Selected Infornmation for Coal, cycle 96/ 168.
Unpubl i shed data. Decenber 1997.
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Longwal | M ning in Underground Coal M nes

The first longwall mning equi pment was installed in the
U.S. in 1952. The nunber of longwalls first substantially
i ncreased in 1966 when chock-type, self-novable roof support was
i ntroduced. Another substantial increase in the nunber of
| ongwal | s began in 1975 when the first hydraulic shield self-
novabl e for roof support was introduced. In 1975, there were an
estimated 58 operating longwalls in the nation's underground coal
mnes. At the end of 1996, there were 69 operating longwalls in
the United States.

Longwall mning is expensive: the equipnment can cost between
$12 million and $20 million depending on the width and | ength of
the panel. Thus, any prom se of increased production from
| ongwal | m ning nmust be weighed against its cost. Decisions to
invest in longwall equipnment are primarily based on the greater
production per shift and the increased anount of coal that can be
recovered by using longwalls rather than conventional or
continuous mning. For exanple, the average production of coal
per shift fromlongwall mning is nearly double the average from
ei ther conventional or continuous m ning nethods.?®

In longwall mning, shears or plows (two types of cutting
devices) are used to extract coal fromlong underground coal

panel s which range in length from2,000 to 24,000 feet. The

‘U S. Dept. of Energy/ElIA May 1989, p. 11.
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broken coal is renoved fromthe cutting area to the surface by
conveyor. Current longwall mning is done under novabl e roof
supports that are automatically advanced as the bed is cut. The
roof in the mned-out area is then allowed to fall as mning
advances.

The |l ongwal | m ning nethod recovers between 80 and 85
percent of the coal, whereas the roomand pillar nethod of mning
recovers between 50 and 60 percent of the coal. However,
of fsetting these advantages of longwall mning are: (1) the
greater amount of time it takes to begin mning coal using a
|l ongwal | ; and (2) the greater |oss of production should there be
a breakdown.

When using the longwall nmethod to produce coal, there is a
dependency anong several pieces of equipnent. The shearer,
notors, conveyor system and roof supports or shields must all be
set up and operating correctly before coal production can begin.
Due to the great size of the assorted pieces of |ongwall
equi pnent, they nust be assenbled in the mne. It generally
t akes about one nonth to set up the various parts of |ongwall
equi pnent and check that the equipnent is running properly. In
addi ti on, when production noves fromone panel site to another,
the process of disassenbling | ongwall equipnent and setting it up

el sewhere cuts into production time.*®

Bl akel y, Decenber 1976, p. 55.
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However, the dependency anobng assorted pieces of equipnent
is not a problemwhen mning coal with a continuous mner. The
start-up time for coal production is |less, about 1 week, because
production is dependent on a single machine. Once the continuous
mner is examned to ensure that it is operating properly, it can
be brought into the mne (or noved to another mne area wthout
reassenbling) in order to begin production.

In I ongwall mning, every conponent nust continue to operate
properly in order to maintain coal production. The entire
production comes to a conplete stop when a wong fitting is used,
when a hose on one of the roof supports breaks, or when anyt hing
goes wong on the conveyor unit.” In conparison, on a continuous

m ner section, a shuttle car breakdown may cause productivity to

decline by only half because the second car is still available to
haul coal
Table I'1-6 illustrates the increase in longwall’s share of

total and underground coal production, for selected years, from
1969 through 1996. 1In its original PRIA MSHA requested data
fromthe public on |ongwall production for the years 1979 through
1982 and 1984 through 1989, but received no information in
response.

The data in Table 11-6 show that in 1969 | ongwall production

accounted for about 1 percent of all coal production and about

"Euler, April 1978, p. 72.
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2 percent of underground production. By 1978, longwall’s share
had i ncreased to about 2 percent of total coal production and
about 5 percent of underground production. From 1978 to 1996,
| ongwal | production increased significantly to 18.3 percent of
total production and to 47.4 percent of underground production.

Irrespective of this growh in longwall’s share of coal
production, there are certain conditions in many m nes that nmay
make longwal |l mning inpractical. Two of these conditions are
the presence of water which can | ead to severe flooding and the
presence of active or capped gas wells, which present increased
expl osi on hazards.

In addition, geologically heavily-faulted areas are not
conducive to longwalling. Longwall mning is not workabl e under
certain roof and bottom conditions, |ike a soft top or bottom or
a too strong top. A soft top or bottomcan result in the
supports being driven into the soft surface or collapsing. A too
strong top may not cave properly, causing irregular roof hazards.
Al so, under a | ow cover condition, such as 50 or 60 feet of
over burden, longwall m ning can cause serious subsidence (surface
ground novenent) problens, and gob areas can break through to the
surface.® One commenter noted that subsidence can have serious
effects at the surface even when the coal seamis 3,000 feet

bel ow the surface. Thus, surface features (i.e., buildings,

8Scott, February 1979, p. 68.
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| akes, rivers, roads, and railroads) are a concern whenever a
| ongwal | operation is being considered.

Furthernore, in coal seanms of |ess than 36 inches, use of
sone pieces of longwall mning equipnent may not be practical.
Shearers or plows are needed in longwall mning, and there are
two principal limtations to the height in which a shearer can
operate. The first limtation is the height of the nmachine and
the second limtation is the ability of the drumto cut and | oad
the coal. Conventional conveyor-nounted nachi nes nust have
sufficient clearance fromthe roof support beans and the arnored

face conveyor. 1|In general, as noted above, the
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TABLE I1-6
U S. COAL PRODUCTI ON
( THOUSAND SHORT TONS)

Longwal |
Under gr ound Longwal | Percent of
Total Coal Coal Percent of Under gr ound
Production Production Longwal | Total Coal Coal
Year ( Tonnage) ( Tonnage) ( Tonnage) Producti on Producti on
1969 560, 505 347,132 6, 344 1.13 1.83
1970 602, 932 338, 788 7,132 1.18 2.11
1971 552,192 275, 888 6, 552 1.19 2.37
1972 595, 386 304, 103 7,763 1.30 2.55
1973 591, 738 299, 353 9, 442 1.60 3.15
1974 603, 406 277, 309 9, 574 1.59 3.45
1975 648, 438 292, 826 9,113 1.41 3.11
1976 678, 685 294, 880 11, 234 1.66 3.81
1977 691, 344 265, 950 13, 300 1.92 5. 00
1978 665, 127 242,177 11,981 1.80 4.95
1983 776, 635 298, 320 47, 257 6. 08 15. 84
1990 1,029, 276 424, 546 114, 992 11.17 27.09
1991 995, 984 407, 225 118, 948 11.94 29.21
1992 997, 545 407, 239 127,711 12. 80 31.36
1993 945, 424 351, 053 109, 905 11.62 31.31
1994 1, 033, 504 399, 103 181, 218 17.50 45. 40
1995 1,032,974 396, 249 189, 421 18. 30 47. 80
1996 1, 063, 856 409, 849 194, 344 18. 30 47. 40
Source: Merritt, P., 1997, p. 58; U S. DOE/ EI A Coal Production, various years.
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practical mninmumcoal seamlimt for efficient |ongwall

operation is about 36 inches.

Hi gh- Vol tage Longwal | M ni ng

The first longwalls used voltages of 1,000 or |less to power
their notors. Voltages of 1,000 are considered the top end of
t he medi umvol tage range.® As |longwalls were devel oped to use
nore reliable heavy duty equipnment, mne operators were able to
m ne nore coal and increase panel dinensions. Extending |ongwall
panel w dth puts greater amounts of coal and rock on the | ongwal l
haul age system which, in turn, requires |arger horsepower notors
to nove the | arger equi pnent and heavi er |oads.!® Thus, higher
voltages, in the range of 2,400 to 4,160 volts, are required for
these larger notors that increase the efficiency and reliability
of heavy duty |ongwall equipnent.

Al t hough 30 CFR, Subpart B, Part 18.47 allows the voltage
| evel s for high-voltage equi pnent to reach 4,160 volts, 30 CFR,
Subpart K, Part 75.1002 limts the operation of equipnent and the
cables feeding it in the face area to a 1,000 volt naxi mum
Therefore, in order to install and use equi pnent and cabl es
exceeding 1,000 volts inby the | ast open crosscut or within

150 feet of pillar workings, mne operators nust file with MSHA a

G een, December 1985, p. 42.
G een, Decenber 1985, p. 42.
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"Petition For Modification" under 8 101(c) of the Federal M ne
Safety and Health Act of 1977 and have such petition granted.
Table I'1-7 shows the nunber of petitions granted by MSHA to
m ne operators to use voltages greater than 1,000 to power
| ongwal | equi prrent. Table I1-7 denonstrates that the use of high
voltage to power |ongwall face equipnment is increasing. In 1986,
when mine operators first petitioned MSHA to use high voltage in
| ongwal | operations, only 3 such petitions were granted. However,
in the last two years, 1995 and 1996, 12 and 9 petitions,
respectively, were granted, clearly indicating the growmh in the
nunber of m nes using high-voltage equi pnment. Since 1986,
9 m nes per year, on average, have been granted petitions to use
hi gh voltage in |longwall operations.
A longwal | census, reported yearly by Coal nmgazine, also
i ndi cates that although total |longwall activity has been
decreasing slightly since 1987, high-voltage |ongwall activity
has been consistently increasing. Table I11-8 shows the nunber of
operating longwall faces and those that use high voltage for
years 1987 through 1996. It also reveal s under what m ne
paranmet ers hi gh-vol tage equi pnent is utilized in |ongwall m ning.
As shown in Table 11-8, of the mnes using |ongwalls, high-
vol t age operations have increased from about 10 percent in 1987
to 80 percent in 1996. In 1996, about 48 percent of high-voltage

|l ongwal | mning utilized 2,300 and 2,400 volts and about
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32 percent utilized 4,160 volts. This information is al so
docunented in Table 11-3. From 1987 through 1996, hi gh-voltage

| ongwal | m ning had an average seam of about 84 inches, and an
average panel width of about 771 feet. The average panel |ength

since 1990 has been about 7,336 feet.

Hi gh- Vol t age Longwal | Equi prmrent Manufacturer Profile

There are approxi mately seven nmanufacturers of high-voltage
| ongwal | equi pment in the United States. For the nost part, they
obtain various equipnment, fromtransfornmers to power centers to
t el ephone conmuni cation systens, from other manufacturers and
redesi gn and adapt the equi pment for underground coal m ne use.
They are required to conply with 30 CFR, Part 18 in submtting
equi pnent design plans to MSHA for approval. Although a proposed
revision of Part 18 is included along with Part 75 revisions in
this regul ati on package, the Part 18 revision does not inpact
t hese manufacturers, in terns of conpliance costs, any nore than
do the current Part 18 requirenents. |In fact, the proposed Part
18 revision, by outlining nore specific design and approval
requirenents, |essens the cost burden on the affected
manuf acturers by giving them advanced notice of specific design
requirenents, thereby minimzing trial and error design
subm ssions to MSHA concerning these matters. In addition, even

t hough t hese conpani es assenble the | ongwal |l equi pnent, the m ne
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operator usually obtains the design approval from MSHA and pays

for any associ ated expense.

Concl usi on

Longwal | m ning offers high productivity and, as a result,
its share of underground coal production has increased fromless
than 2 percent in 1969 to over 47 percent in 1996. |If advances
in longwall mning equipment and technol ogy can augnent these
productivity gains so as to overcone the nethod’ s hi gher costs
relative to continuous mning and, at the sane tinme, maintain or

i ncrease mner safety, longwall use will continue to grow.

29



TABLE Il -7
PETI TI ONS GRANTED BY MSHA
FOR THE USE OF H G+ VOLTACGE EQUI PVENT
| N UNDERGROUND COAL M NES

Petitions Nunber of
Year G ant ed M nes
1986 3 3
1987 8 8
1988 8 6
1989 7 7
1990 6 6
1991 19 16
1992 13 13
1993 |I 6 6
1994 13 13
1995 12 12
1996 9 9

Source: Mne Safety and Health Adninistration, Ofice of
St andards, Regul ations, and Vari ances. Based on data from Coa
M ne Safety Division. Decenber 1996.
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LONGALL M NI NG OPERATI ONS

TABLE 11-8

1987 THROUGH 1996

H gh- Vol t age (HV)

Tot al HvV Vol ts Vol ts Panel Panel

Active Active To Face To Face Seam Wdt h Length
Year Faces Faces (2,400) (4, 160) Avg. Avg. Avg.
1987 102 10 4 6 75" 658’ N A
1988 92 19 14 5 80" 760 N A
1989 95 20 15 5 83" 739 N A
1990 96 28 21 7 77" 749' 6, 550
1991 93 34 26 8 86" 794 7,017
1992 89 36 26 10 90" 735 6, 515
1993 85 42 29 13 88" 823 7,575
1994 81 48 33 15 87" 835 7,952
1995 72 54 35 19 89" 844’ 7,842
1996 70 56 34 22 86" 823 7,902

Sour ce: Coal Magazi ne, February 1988 through 1996 editi ons.
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[11. BENEFITS

| nt roducti on

The M ne Safety and Health Adm nistration has qualitatively
determ ned that this proposed rule governing the use of high-
voltage | ongwal | s woul d reduce the potential for electrical-
related fatalities and injuries. This potential reduction
derives fromthe greater electrical safety inherent in high-
voltage | ongwal |l systens due to: better design and construction
criteria; required use of SHD shielding; inmproved ground-fault
protection; in certain cases, handling of fewer and |ighter
cabl es; efficient use of equipnment; and, the increased safety
requi renents for work practices on high-voltage |ongwalls. These
particul ar design and practice requirenents offer greater
protection against electrical shock and ignition hazards,
equi pnent overheating, fire hazards, and unsafe work and repair

practi ces.

Met hodol ogy

MSHA first reviewed the various fatality and injury data
bases and determ ned that they did not contain sufficient
information for even the nost speculative of quantitative risk
assessnments. The Agency then reviewed the technical aspects of

hi gh-vol tage and | ow and nedi um vol tage | ongwal | equi pnent in
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order to evaluate their relative safety characteristics. MSHA
al so reviewed the technical aspects of the differences between
t he proposed rule requirenments and hi gh-voltage |ongwall petition

for nodification approval conditions.

Benefits

There will be two general types of benefits resulting from
this proposed rule. The first type is the increased safety
resulting fromthe substitution of high voltage for |ower
voltage. The second type is the increased safety resulting from
new el ectrical procedures that are not currently required in nost

petitions for nodification.

Benefits From Substitution OF H gh Voltage For Low and Medi um
Vol t age

The substitution of high voltage for |ower voltage in
| ongwal | operations can reduce several potential electrical
hazards. For exanple, the criteria for construction of
expl osi on-proof electrical controls are nore stringent for high-
vol tage systens than for | owvoltage systens. 1In addition, a
wel | desi gned hi gh-voltage system segregates high voltages from
| ower voltages, has interlocked conpartnment covers to prevent
access to energized hi gh-voltage conductors, and has equi pnent
designed to facilitate safer testing procedures. One conmenter

noted that the nore stringent criteria and design features
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associated with high-voltage systens decrease the |ikelihood of
el ectrical accidents.

Al so, power conductors generally have a SHD or SHC ( Power
Conductors with Braid Shield Over Assenbly and Ground in Each
Cabl e Interstice) type of shielding depending on the voltage of
the circuit in which the conductors are used. The SHD type is a
shi el di ng around each power conductor. The SHC type is a
shi el ding over the assenbly instead of around each power
conductor. Existing 8 75.804 requires that underground high-
vol t age cabl es be equi pped with SHD type shi el di ng.

Section 75.907 allows mediumvoltage circuits to have either SHD
or SHC type shi el di ng.

The SHD type is considered to be safer than the SHC type
because the SHD type shiel ding surrounds each power conductor and
provi des for a segregation of power conductors. One commenter
noted that SHD shielding makes it virtually inpossible for two
power conductors to become shorted together w thout a preceding
connection between the power conductor and ground resulting in a
ground fault that de-energizes the circuit. Thus, the SHD design
elimnates the majority of high-energy short circuits that may
cause a fire or a burn resulting froma mner touching a cable.
Furthernore, the chances of a mner receiving an el ectrical shock
from an exposed cabl e decreases when SHD shielding is used. Wth

SHD shielding, it is unlikely that a cable will be danaged in a
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manner that will expose mners to the energi zed power
conductor(s). Before this will happen, the energized conduct or
or strand will contact the grounded shield and trip the ground-
fault protection, which cuts off power to the cable and
elimnates the hazard.

Al so, the ground-fault current available in a |ow or
medi um voltage systemis nore than that available in a high-
vol tage system As one conmmenter noted, on a 1,000 volt system
t he maxi num ground-fault current is 15 anps whereas the
correspondi ng ground-fault currents on 2,400 volt and 4, 160 volt
systens are 6.5 anps and 3. 75 anps, respectively. This reduction
in current results in reduced heating, arcing, and danage to
cabl e shields when ground faults occur. Reducing heat in the
cabl e decreases the likelihood that the cable will be damaged in
such a manner that a m ner could be shocked by touching an
exposed power conductor. Further, nore sensitive ground-fault
rel ays are used with high-voltage systens. These relays respond
to 0.150 anps instead of 5 anps on | ow and nedi umvoltage
systens. Thus, the potential shock hazard to miners is |ower.

In certain cases snaller cables can be used when high
vol tage repl aces | ow and nmedi um vol tage. Reduction in power
cabl e size and wei ght decreases the risk of sprains and strains
resulting from handling power cables during installation,

novenent, or replacenent of |ongwall equipnent. Although there
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is no significant reduction in cable size when replacing a

960 volt systemwith a 2,400 volt system cable size reduction
can be meani ngful when repl acenent involves a 4,160 volt system
For exanpl e, when considering the use of high voltage, Enpire
Energy Corporation (Enpire) calculated that No. 2 cable could be
used for 4,160 volt longwalls. |If Enpire had used a | ower

vol tage of 960 volts, then 350- MCM cabl e woul d have been needed.
Ten feet of length of No. 2 cable weighs only 22 pounds as
opposed to 74 pounds for the sane | ength of 350-MCM cable.* The
No. 2 cable is only about 2 inches in dianmeter as conpared to
about 3.2 inches for the 350-MCM cabl e. *?

Al so, since the anount of current needed in higher voltage
systens is |l ess than the anmount of current needed in | ow and
medi um vol t age cabl es, not only snaller but also fewer cables are
requi red between various pieces of |ongwall equipnment. Fewer
cables going to the longwall face will involve | ess cable
handling by mners. The less electric cables are handl ed, the
| ower the potential for a sprain or strain and the | ower the
potential of an electrical shock or burn from handling a damaged
cabl e.

Furthernore, the introduction of heavy duty (or increased

capacity) longwall equipnent, such as shearers and face

“Ri chardson, and DuBe, 1986, p. 3.
2 G een, Decenber 1985, p. 43.
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equi pnent, necessitates the use of larger notors to drive such
equi pnent. \Wen large notors are used to power nore heavy duty
| ongwal | equi prrent in | ow voltage systens, voltage regul ation
probl enms (voltage fluctuations) occur and reduce the out put
torque produced by the notor. Reduced torque causes the notor to
sl ow down and draw nore current. Increased current |leads to
over heating of the notor and/or the cables. Using high voltage
to power larger notors that drive heavier duty equi pnent inproves
out put torque which I owers current requirenments and, thus,
reduces the probability of notor failure due to overheating.
Reduci ng current by using high voltage al so decreases heat buil d-
up in the cable and thus di m nishes the danger of cable
overheating. In addition to the potential for high voltage to
reduce equi pnent failure, there is also an inproved ability to
start notors when using higher voltages. These benefits also
hel p i ncrease equi pnrent | ongevity and reduce repair and
mai nt enance downti ne.

One ot her consideration is that |longwall notors and ot her
| ongwal | equi prrent are | arge pieces of machinery for which
physi cal handling of the nmachinery, often in very cranped spaces,
has the potential for mner injury. Thus, the nore reliable
these notors are, the less often they are replaced, and the | ower

the potential for mner injury.
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Benefits From New El ectrical Procedure Requirenents

Section 75.820(d)(3) requires qualified electricians to wear
properly-rated rubber gloves in order to performtroubl eshooting
and testing on low and nediumvoltage circuits in a high-voltage
conpartment. Currently, petitions for nodification do not have
this requirenment. Thus, 8§ 75.820(d)(3) would provide a safety
benefit which would dimnish the risk of electrical shock hazards
during this troubl eshooting and testing.

Section 75.818(b) requires that insulated personal
protective equi pnent be electrically tested every six nonths in
order to determ ne any danage or defects. This equipnent,
primarily high-voltage rubber gloves, will be renmoved fromthe
m ne area or destroyed if found to be damaged or defective.
Presently, petitions do not have this requirenent. Thus,

§ 75.818(b) would ensure the reliability of high-voltage rubber
gl oves to protect mners agai nst shocks whil e handling cabl es.

Al though no fatalities or injuries associated wi th working
on or near high-voltage circuits on high-voltage | ongwalls have
occurred, the nunber of m ner exposures has been sonmewhat
limted. However, as nore high-voltage |ongwalls becone active,
t he accident potential would correspondingly increase. By way of
recogni zi ng and addressing these hazards, the Occupational Safety
and Health Administration’s final rule for safety standards for

El ectrical Power Generation, Transm ssion, and Distribution
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contains simlar work practice requirenents.®®

Potential Safety And Heal th Concerns

The use of high voltage in Iongwall mning operations could
be used to increase panel dinensions. Sonme commenters on high-
vol tage petitions have voi ced concerns that increasing the
| ongwal | panel nmay adversely affect mner safety.

One concern is that extended panel length could affect a
mner’s ability to escape a hazardous situation, thereby
i ncreasing the potential for entrapnment in the event of a fire or
ot her emergency. A second concern is that extended panel
dinmension will create a "gob" area |larger than gob areas created
by ot her conventional mning nethods. The gob is the space |eft
in a coal mne after the coal is renmoved and in which caving
occurs. A larger gob area can be nore difficult to ventilate. A
third concern is that there nmay be a reduction in the ability of
the m ne operator to naintain the respirable dust concentrations
and net hane concentrations within the allowable |imts due to the
i ncreased di stance the air nust travel on a wider face and the
hi gh- speed, bi-directional cutting of coal that occurs on high-
vol tage | ongwal | s.

In review ng these concerns, MSHA notes that one of its

13 29 CFR 1910. 269.

“Docket No. M 87-300-C, May 1988, p. 3.
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studi es eval uated these three safety and heal th concerns
associated with the use of high-voltage |ongwall systens.!® MSHA
has standards and policies that specifically address m ne
escapeways, fire safety, ventilation, and dust concentrations.
Since an operator nust conply with all of these standards
regardl ess of the panel's dinmensions, no dimnution of m ner
safety or health should occur fromthe use of high-voltage

| ongwal | s.

Concl usi on

MSHA has determ ned that the proposed rule woul d
qualitatively inprove the safety and health of the mners in
| ongwal | coal mnes. The proposed rule would reduce the
potential for electrical-related fatalities and injuries due to
better design and construction criteria, efficient use of
equi pnent, and increased safety requirenents for work practices
on high-voltage longwalls, to nane a few. The Agency concl uded,
however, that the fatality and injury data reviewed did not
contain sufficient information to enable quantitative estinates

of the safety benefits.

15 E -Bassioni, March 22, 1991.
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| V. COVPLI ANCE COSTS

| ntroduction

This chapter contains MSHA' s estimtes of the cost of
conplying with the proposed standards. The baseline for these
estimated costs is established by current industry practices.
The proposed rule would result in a substantial one-tine
conversi on savings per high-voltage longwall unit resulting from
| ost production savings and filed petition savings. Lost
production savings are savings due to increased production when a
medi um vol tage | ongwal |l unit converts to a high-voltage | ongwall
unit. Filed petition savings are savings that result fromthe
elimnation of the current petition process. The proposed rule
woul d al so i nmpose m nimal costs of conpliance on high-voltage
| ongwal | m ne operations and woul d i npose no new costs on
| ongwal | equi prrent manufacturers. In this chapter, MSHA will use
its traditional definition of small and large mnes, with a smal
m ne bei ng one enploying fewer than 20 mners. Since there are
no small mnes that use high-voltage | ongwall m ning equi pnent,
only large mnes that use or will use such equi prent woul d be

af f ect ed.
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Met hodol ogy

For this updated Prelimnary Regul atory I npact Analysis
(PRIA), MSHA estimated initial costs, annualized capital costs,
and annual costs, as appropriate. Initial costs are those costs
that are incurred once, usually during the first year of
conpliance with new or revised rules. Annualized capital costs
are capital costs that are all ocated over the economc |ifespan
of the equi pnent using a specified interest (or discount) rate.
For this proposed rule, MSHA used the 7 percent interest rate
specified by the Ofice of Managenent and Budget. Al initial
costs are annualized in order to recogni ze that business
operations finance the purchase of equipnent over a certain
period of time, or that a plan or program devel oped in one year
will be used for several years. Initial costs that are converted
to annual i zed costs can be added to annual costs in order to
obtain the yearly cost of a rule. Exanples of annual costs
i ncl ude operating, maintenance, and recordkeepi ng costs.

The conpliance costs in this updated PRI A were devel oped
utilizing information received fromMSHA's District Ofices and
Coal M ne Safety Division, and from di scussions with various
i ndustry representatives. Costs are presented in 1996 doll ars.
MBHA used an hourly conpensation rate of $26 for a coal mner and

$42 for a supervisor.!® These hourly wage rates include fringe

®u s. Dept. of Labor, Bureau of Labor Statistics, 1993, p. 13.
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benefits of 40 percent.?

The baseline used for the conpliance cost estimate is
established by the current requirenents contained in granting
petitions for nodification to use high-voltage cables in | ongwall
face operations. This baseline is conpared to the proposed

rule’s requirenents to determ ne the expected conpliance cost.

Summary of Conpliance Costs

The proposed rule would result in annualized net savings of
$8, 079, 267 from Year 1 through Year 10 under the proposed rule.
This includes a net savings per conversion of $4,431, 202
attributed to each nediumvoltage |longwall unit that converts to
hi gh-vol t age usage. These conversion savi ngs consi st of
$4, 409,988 for |ost production savings per unit, and $21, 214 for
filed petition savings per unit. Lost production savings are
savi ngs due to increased production when a nedi umvol tage
| ongwal | unit converts to a high-voltage longwall unit. Filed
petition savings refer to savings due to elimnating | egal fees
and expenses connected with a filed petition. The elimnation of
the need to file petitions for nodification to use high-voltage
| ongwal | s woul d reduce the costs associated with the petition
process and woul d require | ess paperwork.

Wth respect to individual provisions, proposed § 75.821(d)

"\estern M ne Engineering, Inc., 1996.
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woul d result in annual cost savings of approximtely $525 per
unit, while 8 75.818(b)(4) and 8§ 75.820(d)(3) would result in
annual cost increases of approximately $90 per unit and $168 per
unit, respectively. Annual net savings connected with these

provi sions are approximately $251 per unit.

PART 18 - ELECTRIC MOTOR- DRI VEN M NE EQUI PVMENT AND ACCESSORI ES

This part specifies design requirenments for high-voltage
el ectrical equipnent in longwall face areas of underground coal
m nes. Devel opnent of part 18 requirenents are based on existing
§ 18.47(d)(6), which allows nodification of requirenments to
recogni ze i nproved technol ogy. Since manufacturers are already
in conpliance with the requirenents of 8 18.53, there are no
conpliance costs associated with this part.'® These changes are
needed to conformpart 18 to the part 75 proposed rule and to
accomodat e new t echnol ogy.

As indicated in the original 1992 PRIA there are no
conpliance costs associated with this Part 18 revision. For any
new manufacturers, large or small, no conpliance costs would be
i nposed by the pronul gation of this nodified proposed standard.

Any new manufacturers are required under current Part 18

¥t should be noted that it is usual Iy the m ne operator who pays for
the redesign of electrical equipnent. However, the mne operator’s redesign
costs are likely to be reduced under the proposed rul e because the proposa
outlines nore specific design and approval requirenents.
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requirenents to submt design specifications which do not result
in any | ess burden or costs than those presented by the new
provi sions of Part 18 under this proposed rule. Mreover, their
costs and econom ¢ burden may be | ess under the new provisions
since the revisions describe specific design requirenents.

Manuf acturers woul d have prior notice of design paraneters so
that they could submt approval docunments accordingly with |ess
chance of new, unforeseen design enhancenents inposed under the

current Part 18 provisions such as 818.47(d)(6) and 818.20(b).
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PART 75, SUBPART A - GENERAL

Section 75.2
This provision establishes certain electrical safety
definitions. There are no conpliance costs associated with this

provi si on.

PART 75, SUBPART K - TROLLEY WRES and TROLLEY FEEDER W RES

Section 75.1002 - Installation of Electric Equipnent and
Conductors; Perm ssibility

This section allows certain high-voltage conductors and
cables to be used within 150 feet of pillar workings or |ongwall
faces. Currently, existing 88 75.1002 and 75.1002-1 prohibit the
use of all high-voltage cables within 150 feet of pillar working
or longwall faces. There are no conpliance costs associated with

this section.

PART 75, SUBPART | - UNDERGROUND HI GH VOLTAGE DI STRI BUTI ON

Section 75.813 - High-voltage Longwal | s; Scope

This section states that 88 75.814 through 75.821 are
el ectrical safety proposed standards applicable to | ongwal l
m ni ng equi prent and that other existing standards in 30 CFR part
75 currently applicable to longwall m ning equipnment continue to
apply. There are no conpliance costs associated with this
provi si on.

Section 75.814 -Electrical Protection
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This section is derived, in part, fromexisting 88 75.518-1,
75. 800, and 75.800-2, and addresses requirenents for short-
circuit, overload, ground fault, and undervoltage protection for
hi gh-voltage trailing cables extending fromthe section power
center, the shearer notor cable(s), and the remai ning notor
cables. There are no conpliance costs associated with this
proposed standard because petitions granted for use of high
voltage in longwal |l operations already require mne operators to

foll ow these requirenents.

Section 75.814 (a)(1) through (2) specify a current setting
and a tinme setting for short circuit protection. Also, overload
protection nmust be provided to prevent heat damage to notor
circuits. Overload devices shall be set in values specified in
the | ongwal | approval docunentation or 0.25 second, whichever is
| ess.

Section 75.814 (a)(3) requires that ground-fault currents be

limted by a neutral grounding resistor to be not nore than
6.5 anperes when the nom nal voltage of the power circuit is
2,400 volts or less, and 3.75 anperes when the power circuit
voltage is greater than 2,400 volts.

Section 75.814(a)(4)(i) through (iii) requires high-voltage

circuits extending fromthe section power center to have ground-
fault protection set at no nore than 40 percent of the current

rating of the neutral grounding resistor. Also, there should be
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a backup ground-fault protection to detect an open groundi ng
resistor. Finally, the high-voltage neutral grounding resistor
nmust be provided with overtenperature protection that will open
the ground wire nmonitor circuit for the high-voltage circuit
supplying the section power center if the grounding resistor is
subj ected to a sustained ground fault.

Section 75.814(a)(5) requires that high-voltage notor and

shearer circuits be provided with instantaneous ground-fault
protection set at not nore than 0.125 anperes.

Section 75.814(a)(6) provides that tinme delay settings of

ground-fault protective devices, used to provide coordination
wi th the instantaneous ground-fault protection of notor and
shearer circuits, not exceed 0.25 second.

Section 75.814(a)(7) requires that undervoltage protection

be provided by a device that operates on |oss of voltage to cause
and maintain the interruption of power to a circuit so as to
prevent automatic restarting of equipnent.

Section 75.814(b) provides that current transfornmers used

for ground-fault protection specified in paragraphs (a)(5)(i) and
(a)(6) of this section be a single windowtype and be installed
to encircle all three phase conductors. Further, equipnent

saf ety groundi ng conductors nmust not pass through or be connected
in series with ground-fault current transforners.

Section 75.814(c) requires a ground-fault test circuit to
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inject a current of 50 percent or less of the current rating of
the grounding resistor. This is required to verify that a
ground-fault condition will cause the circuit interrupting device
to open.

Section 75.814(d) requires that circuit interrupting devices

not reclose automatically.

Section 75.815 -Di sconnect Devices for High-Voltage Longwal |

Equi pment

This section concerns conditions for disconnecting devices
used to de-energize circuits and conponents of high-voltage
| ongwal | equi pment. Existing petitions granted for high-voltage
|l ongwal | mning require mne operators to adhere to these
requi renents. Since manufacturers nust already conply with these

requi renents, there are no related conpliance costs.

Section 75.815(a)and(b) Part (a) requires a disconnecting
device in the power center that supplies power to |ongwall
equi pnent. Part (b) requires a disconnecting device in the
encl osure that contains the nmotor contractors. In addition,
part (b) also requires a caution |abel on the covers of each
starter encl osure conpartnent containing the nmain disconnecting
devi ce.

Section 75.815(c) requires disconnecting devices to have

vol tage and current ratings conpatible with the circuits in which
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t hey are used.

Section 75.815 (d)(1) through (3) requires that

di sconnecting devices be designed to provide visual evidence that
al | underground power conductors are disconnected when the device
is open, and that disconnecting devices be equipped with nmeans to
ground all power conductors when the device is “open.” In
addition, each device is required to be equipped with a neans for
| ocking the device in the open position.

Section 75.815 (e) requires that disconnecting devices, with

t he exception of those installed in explosion-proof enclosures,
be capable of interrupting the full load current of the circuit
or designed and installed to cause the current to be interrupted
automatically prior to the opening of the device. D sconnecting
devices installed in expl osion-proof enclosures nust be

mai nt ai ned pursuant to approval requiremnments of paragraph

(f)(2)(iv) of § 18.53.

Section 75.816 - @Guardi ng of Cables

This section is partially derived fromexisting 8 75.807 and
woul d set guardi ng guidelines for high-voltage cabl es supplying
| ongwal | equi pnment. Existing petitions require nmine operators to
follow the guidelines in this section. Since manufacturers mnust
currently conply with these requirenents, there are no additional

conpl i ance costs.
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Section 75.816(a)(1) and (2) requires that high-voltage

cabl es be guarded where persons regularly work or travel over or
under cables, and where cabl es | eave cabl e handling or support

systens to extend to electric conponents.

Section 75.816(b) requires that guarding prevent the
possibility of mners contacting the cables and protect the
cabl es from danage. The guarding shall be nade of grounded net al

or nonconductive flane-resistant nateri al .

Section 75.817 - Cable Support Systens for Hi gh-voltage Longwal |

Equi prnent

This section is derived fromexisting requirenents in

§ 75.807 and addresses the handling and support systens of high-
vol tage cabl es serving | ongwal |l equi pnent. The proposed standard
requires that longwall mning equi pnent be provided with cable
handl i ng and support systens that are constructed, installed, and
mai ntai ned to prevent the possibility of mners contacting the
cables and to protect high-voltage cables from danage.

Existing petitions require mne operators to conply with
these requirenments. Since manufacturers are already in

conpliance, there are no conpliance costs.

Section 75.818 - Use of Insul ated H gh-vol tage Cabl e Handli ng
Equi pnent

This section is derived, in part, fromexisting 88 75.705-6,
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75.705-8, and 75.812 requirenents and addresses personal
protective equi pnent use when handling energi zed hi gh-voltage
| ongwal | cables. Only 8§ 75.818(b)(4) of this section would

i nvol ve conpliance costs.

Section 75.818(a) requires that energized high-voltage
cabl es not be handl ed except when notor or shearer cables need to
be trained (that is, guided by hand into the hold trough). It
al so specifies the types of personal protective equipnent, high-
voltage insul ated gloves, mtts, hooks, tongs, slings, aprons, or
ot her personal protective equipnent, capable of providing
protection agai nst shock hazard that are required to be used to
prevent direct contact with the cabl es.

Section 75.818(b)(1)through (3) requires that high-voltage

i nsul ated gl oves, sleeves, and other insul ated personal
protective equi pnent be rated for a m ni num of 20,000 volts and
be visibly exam ned before each use for signs of danage or
defects, and that such equi pment shall be destroyed or renoved
fromthe underground area of the m ne when danaged or defective.

Section 75.818(b)(4) requires that insulated personal

protective equi pnent be electrically tested every six nonths.
This is neither an existing requirenent nor found in the
petitions. M nes that enpl oy high-voltage | ongwall m ning
equi pnent currently use high-voltage personal protective

equi pnment that would now be required to be tested every six

52



nonth. For purposes of estimating the cost of the proposed rule,
MSHA assunes that, presently, this equipnent is not tested.

VMSHA det erm ned that coal mnes do not have the equi pnent
necessary to test their own gloves or mtts so that this testing
woul d require the use of an independent |aboratory. NMSHA
estimates that it costs an average of $10 to test a pair of high-
vol tage gl oves rated for 20,000 volts or higher. Two pairs of
such gloves or mtts would need testing twice a year at each
hi gh-vol tage longwal | unit (existing mnes and those expected to
convert annually). The annual costs per unit for testing high-
vol tage gloves or mtts would therefore be about $40 ($10 x 2
pairs x 2 times annually), per unit.

In addition, MSHA determ ned that other personal protective
equi pnent such as hooks or tongs (any naterial |ess than 10 feet
|l ong) would also require testing. MSHA estinates that it costs
an average of $25 to test hooks or tongs twi ce a year at each
hi gh-vol tage longwal | unit, including those that are expected to
convert each year. Thus, the annual costs per high-voltage
| ongwal | unit for testing hooks or tongs woul d be about $50 ($25
X 2).

The total annual costs per high-voltage |longwall unit for
testing of high-voltage personal protective equipnment woul d be
approxi mately $90 ($40 for gloves or mtts and $50 for hooks or

tongs).
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Section 75.819 Longwal | Equi pnent Saf ety Devices

This section requires that conpartnent separation and cover
interlock switches for notor starter enclosures be maintained in
accordance with approval requirenents of paragraphs (a) and (b)
of § 18.53.

This section establishes requirenents for devices designed
to prevent mner contact with energi zed internal conponents of
hi gh-vol tage electric equipnment. Since petitions already have

such requirenents, there is no associ ated conpliance cost.

Section 75.820 Electrical Wrk; Troubl eshooting and Testing

This section is derived fromexisting 88 75.509, 75.511, and
75. 705 and establishes requirenents for performng work on | ow,
medi um and hi gh-voltage circuits and equi pment associated with
hi gh-vol tage | ongwal | operations. The requirenents in this
section are simlar to the those in existing 88 75.509, 75.511,
and 75.705 for work on electric circuits and equi pnment, with
addi ti onal standards specifically applicable to work with
circuits and equi pnment connected w th high-vol tage | ongwal |
operations. Wth the exception of 8§ 75.820(d)(3), there are no
conpliance costs associated with this section.

Section 75.820(a) requires electrical work on all circuits

and equi pmrent associated with high-voltage | ongwalls be perforned

by qualified persons pursuant to 8 75.153. This provision is
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simlar to § 75.511-1, and m ne operators are currently in
conpl i ance.

Section 75.820(b) (1) through (4) requires that four safety

procedures be perforned before any electrical work can be done.
The first procedure is de-energizing the circuit or equi pnent
wWith a circuit interrupting device. This requirenent is simlar
to 30 CFR 8 75.509. The second procedure is opening the circuit
di sconnecting device when work is performed on high-voltage
circuits and groundi ng power conductors until conpletion of the
work. This requirenment is simlar to 30 CFR 8§ 75.705. The
remai ning 2 safety procedures, identified by this proposed
standard, are simlar to requirenents in 8 75.511. The third
procedure is | ocking out the disconnecting device with an

i ndi vi dual padl ock for each person performng work. The fourth
procedure is tagging the disconnecting device to identify each
person perform ng work.

Section 75.820(c) requires that each padl ock and tag be

renoved by the person who installed them except that if that
person is unavail able at the mne, the |lock and tag may be
renoved by a person authorized by the operator provided: (1) the
aut hori zed person is qualified under § 75.820(a); and (2) the
operator ensures that the person who installed the | ock and tag
is aware of the renoval before that person resunes work on the

affected circuit or equi pnent.
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Section 75.820(d)(1) and (2) requires that testing and

t roubl eshooting of energized circuits to determ ne voltages and
currents be performed only on | ow and nedi umvoltage circuits and

when the purpose is to determ ne voltages and currents.

Section 75.820(d)(3) requires that only qualified
el ectricians wearing properly rated rubber gloves be permtted to
perform troubl eshooting and testing on | ow and nedi um vol t age
circuits that are contained in a conpartnment with high-voltage
circuits. MSHA determ ned that, on average, the affected m nes
woul d need to buy 2 pairs of |owvoltage rubber gloves per shift,
each costing $28 per pair. MSHA also determ ned that these
gl oves have an average |ifespan of 1 year. Thus, the annual
costs per high-voltage longwall unit for |ow voltage gl oves would
be about $168 ($28 x 2 pairs x 3 shifts).

Section 75.820(e) requires that troubl eshooting and testing

of low or nediumvoltage circuits contained in the sane
conpartment as high-voltage circuits be de-energized,

di sconnect ed, grounded, |ocked out, and tagged in accordance with
par agraph (b) of § 75.820.

Section 75.820(f) requires that high-voltage cables

extending fromthe section power to | ongwall equi pnent and
| ocated in conveyor belt entries be de-energized prior to renoval

of the conveyor belt structure.
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Section 75.821 Testing, Exan nation, and M nt enance

This section establishes procedures for testing and
exam ni ng hi gh-voltage | ongwal |l equi prrent and for recording
results. There are no conpliance costs for this section because
the requirenents are simlar to existing requirenents under the
petition process. However, 8§ 75.821(d) woul d generate cost
savings to mne operators.

Section 75.821(a) requires that only persons qualified

pursuant to 30 CFR § 75.153 test, exam ne, and maintain high-
vol tage | ongwal | equi prment and circuits, at |east once every 7
days, to determne that the electrical protection, equipnent
groundi ng, permi ssibility, cable insulation, and control devices,
are being properly maintained. Tests nust include actuation of
the ground-fault test circuit required by 8§ 75.814(c).

Section 75.821 (b) requires that each ground nonitor and

corresponding circuitry be exam ned and tested at | east once
every 30 days to verify that the ground nonitor is operating
properly and will cause the corresponding circuit-interrupting
device to open.

Section 75.821(c) requires that equi pnent be renpved from

service or repaired when examning or testing reveals a fire,
el ectric shock, ignition, or operational hazard. This is simlar
to § 75.512.

Section 75.821(d) requires the person who perfornms weekly
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exam nations and tests to certify by signature and date that they
have been conducted. In addition, a record shall be nade of any
unsafe condition found and any corrective action taken. Such
records shall be kept for at |east one year and be made avail abl e
at the mne for inspection by authorized representatives of the
Secretary and m ners.

Al though this is simlar to § 75.512, this provision wuld
reduce costs to mne operators. Under 8§ 75.512, the weekly
exam nation and test results are required to be recorded
regardl ess of the exam ner’s findings. Under § 75.821(d),
records are required only when fire, electrical shock, ignition,
or operational hazards are found.

MSHA estinmates that it now takes a supervisor (earning
$42. 00 an hour) an average of 30 minutes to record such
i nformation weekly. Thus, existing annual costs per high-voltage
| ongwal | unit for recording such information are $1, 050 ($42.00 x
0.5 hours x 50 weeks). Under the proposed rule, NMSHA estinates
that the average tine to record such information would be reduced
from30 mnutes to 15 mnutes. Therefore, annual conpliance
costs per high-voltage longwall unit for recording the results of
tests and exam nation woul d be $525 ($42.00 x 0.25 hours x 50
weeks) .

Thus, the annual cost savings per high-voltage | ongwal l

operation would be $525 ($1,050 - $525).
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Cost Savings FromElimnation O Petition Process

Since 1986, an average of 9 petitions for nodification to
use high-voltage cables in |ongwall operations have been granted
annual | y. Thus, until all longwall operations have converted to
hi gh-vol t age, MSHA assunes that 9 mnes annually woul d continue
to file a petition for nodification to use high-voltage cables in
| ongwal | operations.

Wth respect to the costs of filing a petition, one source
estimated that it costs between $5,000 and $10,000 for |egal fees
and expenses related to an unopposed petition, while another
source estimated that such costs are between $2,000 and $4, 000.
Taki ng an average of these two estimtes, MSHA cal cul ated an
average cost of $6,000 for |legal fees and rel ated expenses to
file an unopposed petition.

If the petition is opposed and a decision by an
Adm ni strative Law Judge (ALJ) is required, then | egal fees and
rel at ed expenses for such a contested petition would increase
substantially. One source estimated that this process costs
about $75, 000 ($50,000 for |egal fees and another $25,000 for
expenses), while another source estinmated that it costs about
$150, 000. The average of these two estimates is $112, 500.
Because approximately 14.3 percent of all petitions granted by
MSHA since 1995 (11 out of 77) were contested and required an

ALJ’ s decision, MSHA assunmes that this sane percentage woul d be
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contested and require an ALJ's decision for future petitions.
Tabl e V-1 shows that the proposed rule woul d generate one-tine
conversi on savi ngs per high-voltage longwall unit of $21,214
[($6,000 x 6/7) + ($112,500 x 1/7)] due to the fact that
petitions for nodification would no | onger need to be filed or
cont est ed.

Qperators currently attenpt to synchronize the delivery of
pur chased | ongwal | equi pment with the expected date the petition
woul d be granted so that production can begi n when the equi pnent
is ready to operate. Elimnation of the petition process would
di m nish the potential risk of |ost production that could occur
when the delivery of |ongwall equipnent does not coincide with
the granting of the petition. For exanple, the operator may file
a petition to use high-voltage | ongwal |l equi pnent before the
rel ated equi pnent is ordered. In sone cases, the petition would
be granted before the high-voltage | ongwall equipnent is
delivered. In this case, the |ost production would occur from
the fact that, absent the petition process, the operator could
have ordered and been using the nore productive high-voltage
| ongwal | equi prrent sooner. Alternatively, the operator may order
hi gh-vol tage | ongwal | equi pnent before filing a petition and then
receive, but not be permtted to operate, the equi pnent because
the petition has not yet been granted. 1In this case, the |ost

production woul d occur fromthe tinme the equipnment is ready to
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operate until the time the petition is granted. MSHA antici pates
that the principal econom c benefit of the proposed rule would be
the renoval of potential |ost production tine.

Based on petitions granted by MSHA from 1986 t hrough 1995,
t he Agency determ ned that there was an average of 252 workdays
(assum ng 5 workdays a week) fromthe tine a petition was filed
to when it was granted and becane effective. Using the 9 nonth
time period (196 wor kdays) between a m ne operator ordering the
equi pnrent and begi nning | ongwal | operation, MSHA estimates that,
on average, there are 56 days (252 - 196) of |ost production.

For those |longwall operations that reported both capacity
(raw coal, tons per shift) and voltage to face figures, MSHA used
Coal nmmgazine’s data for nedium and hi gh-voltage | ongwall
operations for 1994, 1995, and 1996. The average capacity for
medi um vol tage longwal | s in 1994, 1995, and 1996, was 6, 425,
6,238, and 5,650 tons per shift, respectively, based on MSHA s
estimates.® The three year average capacity for nediumvoltage
| ongwal | operations was 6,104 tons per shift. For high-voltage
| ongwal | operations, MSHA s estimates of average capacity figures
for 1994, 1995, and 1996 are 7,862, 7,879, and 8,500 tons per

shift, respectively. The three year average capacity for high-

YFiscor, 1997, p. 26; Merritt, 1996, p. 33; and Merritt, 1995, p. 28
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voltage longwalls was 8,080 tons per shift.?® MSHA used the
capacity utilization for longwalls in 1994, 1995, and 1996, which
was 83.82% 85.16% and 87.99% respectively, to obtain estimates
of production for the nedium and hi gh-voltage | ongwalls.? Wen
capacities were adjusted by these factors, production of nedium
voltage longwal |l s for 1994, 1995, and 1996 was 5, 385, 5,312, and
4,971 tons per shift, respectively; production for high-voltage
| ongwal I s for 1994, 1995, and 1996 was 6,590, 6,710, and 7,479
tons per shift respectively. Thus, average nedi umvoltage
| ongwal | production (tons per shift) for 1994, 1995, 1996 was
5,223, while that for high-voltage | ongwall was 6,926.% Based
on these average production figures over this three-year period,
hi gh-vol t age, on average, out-produced medi um vol tage by
32.6 percent [(6,926-5,223)/5,223]. WMSHA used the 32.6 percent
inits calculation to account for the percentage difference by
whi ch hi gh-vol t age operations out-produce nedi umvoltage | ongwal |
oper ati ons.

Using the 1996 price of coal of $18.50 per short ton of

coal , 2 and assum ng that |ongwall operations run about 2.5

2 Fiscor, 1997, p. 26; Merritt, 1996, p. 33; Merritt, 1995, p. 28.

2l Capacity utilization is the ratio of total production to annua
producti ve capacity as reported by mning conpanies on form El A-7A, according
to Coal Industry Annual 1996, p.29.

22Averages obt ai ned after adjusting for capacity utilization.

2U.S. Dept. of Energy/EIA Novenber 1997, p. 154.
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shifts per day for 56 working days, then the anount of | ost
production savings attributable to the petition process
translates into approxi mately $4, 409,988 as a one-tine conversion
savi ngs per high-voltage longwall unit.? Thus, this anount

woul d be saved on a one-tine per-unit basis as a result of a
medi um vol tage longwall facility converting to the usage of high-
vol tage | ongwal | cabl es.

The net savings attributed to the proposed rule in Year 1
woul d be $39.88 million. Since there were 70 longwall wunits in
1996, of which 56 were high-voltage units and 14 were nedi um
vol t age, MSHA assunes the existing 14 medi umvoltage units would
be avail able for conversion to high-voltage units when the
proposed rul e takes effect. MSHA assunes that 9 nedi umvoltage
| ongwal | units would convert to high-voltage units during Year 1,
while 5 woul d convert during Year 2 of the proposed rule. There
woul d be no conversions after Year 2 since all the available
medi um vol tage | ongwal | units woul d have al ready convert ed.

There are two conmponents to savings associated with this
proposed rule: a one-tinme conversion savings per high-voltage
| ongwal | unit and an annual net savi ngs per high-voltage | ongwal l
unit. The one-tine conversion savings associated with a nedium
voltage longwall unit that converts to a high-voltage | ongwal l

unit is summarized in Table IV-1. The table identifies | ost

45,223 x 32.6%x 2.5 x 56 x $18.50) = $4, 409, 988
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production savings and filed petition savings as factors that
contribute to the one-tinme conversion process. Lost production
savings refer to savings that would result fromincreased
production due to the use of high-voltage | ongwall equi pnent

i nstead of the use of nediumvoltage | ongwall equipnent. A one-
time | ost production savings per high-voltage |longwall unit of
approxi mately $4, 408, 988 occur whenever a medi umvol tage | ongwal |
unit converts to a high-voltage longwall unit. |If there are no
conversions, then there would be no | ost production savings.
Filed petition savings refer to savings obtained fromnot having
to file a petition since legal fees attributed to the petition
filing process woul d be nonexi stent under the proposed rule. The
cost that the mi ne operator would have incurred under the current
petition filing process woul d becone savings. Noting that one
out of seven petitions granted by MSHA in 1995 were contested and
required an ALJ approval, elimnating the petition process would
result in a one-tine conversion savings per high-voltage | ongwall
unit of approximately $21, 214.

Annual net savi ngs per high-voltage | ongwall unit under the
proposed rule are summarized in Table IV-2. Section 75.821(d)
provides for a reduction in tinme required to record hazards, from
30 mi nutes per week (50 weeks per year) before the proposed rule
becane effective to 15 m nutes per week under the proposed rule.

If a supervisor were to performthis task at an hourly wage of
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$42, savings woul d approxi mate $525 per unit a year. Section
75.818(b) (4) which mandates testing of gloves and ot her personal
protective equi pnent would result in an estimated cost increase
of $90 per high-voltage unit per year. Cost increases of about
$168 woul d be attributed to Section 75.820(d)(3), which would
require the use of |owvoltage gloves. Annual conpliance cost
per longwall unit would be $258. Annual net savings per high-
voltage longwall unit based on the precedi ng savings and costs
woul d approxi mately $267.

MSHA assunes 9 conversions during Year 1 of the proposed
rul e because, since 1986, an average of 9 petitions have been
approved to allow mne operators to use hi gh-vol tage | ongwal |
equi pnent. The total nunber of |ongwall units using high-voltage
in Year 1 would therefore be 65. In Year 2, the renmaining 5
medi um vol tage | ongwal | units would convert to high-voltage
units, nmaking the high-voltage stock 70, the sane as the total
nunber of longwall units. Savings fromlost production filed
petition would be based on 5 conversions. In Year 3 and Year 4,
as a result of attrition, MSHA estimates that there would be a
| oss of two high-voltage longwall facilities in each year and

there woul d be zero conversi on.
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TABLE V-1
ONE- TI ME CONVERSI ON SAVI NGS PER
H GH VOLTAGE LONGMLL UNI'T

Detail Savings/Unit
Lost Production Savings $4,409,988
Filed Petition Savings $21,214
Total Conwersion Savings $4,431,202
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TABLE [ V-2
ANNUAL NET SAVI NGS PER

H GH VOLTAGE LONGMLL UNI'T

Detail Provisions Dollars/Unit |Dollars/Unit

Sawvings:
Sec. 75.821(d) $525

Cost Increases:
Sec. 75.818(b)(4) $90
Sec. 75.820(d)(3) $168
Subtotal $258

Net Savings $267
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The stock of high-voltage |ongwall would reduce to 68 in Year 3
and to 66 in Year 4. From Year 5 through Year 10, NMSHA
estimates that there would be an attrition of one high-voltage

| ongwal | unit per year until the stock reaches 60 in Year 10.
Since all nmediumvoltage |longwall units would have converted to
hi gh-vol tage | ongwal | equi prment by Year 2, there would be no
conversions from Year 3 onward. The one-tine conversion savings
per high-voltage longwall unit was estimted to be $4, 431, 202.
Annual net savi ngs per high-voltage |Iongwall unit in operation
was estimted to be $267.

Tabl e I V-3 shows what the net savings of the proposed rule would
be over a 10 year period, fromYear 1 to Year 10. Net total
savings woul d be $39.90 million in year 1 and $22.17 million in
Year 2 and decline to $16,020 in Year 10. The present val ue of
net total savings and annualized savings were cal cul ated using a
di scount rate of 7% 2* The annualized net savings over the 10

year period would be $8,079, 267, the equival ent stream of uniform

Annual i zed net savings (annual value) is the sumof present val ues
di vided by the sum of present value factors—er, equivalently, the sum of
present values nultiplied by the annualization factor. The formula for the
annual i zation factor is

(i * (+ )N/ +i)" - 1),

where i is the discount (or interest) rate and n is the duration of the
sequence of costs and benefits in years. As n becones |large, the

annual i zati on factor approaches the discount rate in val ue.
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net savings over a 10 year period. ?®

There is a difference in net savings calculated in the
original PRIA and in this updated PRIA. In the updated PRI A,
net savings are annualized for Year 1 through Year 10 of the
proposed rule. This is a different approach which enphasizes
estimating costs and savings on a per unit and per conversion
basis. The updated PRI A does not add | ost production savings
after all longwall m nes have converted to high-voltage. 1In the
original PRIA estimted costs and savings were cal cul ated based
on the assunption that 7 m nes would convert annually to high-
vol t age usage. The updated PRI A assunes 9 mines woul d convert to

hi gh-voltage in Year 1, while the remaining 5 would convert in
Year 2.

The updated PRI A incorporates the average of three years of
capacity data (1994, 1995, and 1996). These data are adjusted
for capacity utilization so that a nore realistic estinate of
medi um and hi gh-vol tage | ongwal | production can be provi ded.
There was a substantial increase in high-voltage | ongwal l
productivity, while nediumvoltage | ongwall productivity declined
during the sane period. This resulted in a |larger difference

bet ween hi gh- and nedi um vol tage | ongwal | production, whereby the

®Annual i zed net savi ngs (or annual value) refers to a uniform annual
series of money for a given period of time which is equivalent in anpbunt to
the specified sequence of annual cash flows under consideration. Annual value
= (YPV of cash flows) X the annualization (or capital recovery) factor, where
YPV refers to the present value of the sequence of annual cash flows. (Gentry
and O Neal , 1984, p. 262).
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per cent age change increased from4.1 percent in the original PRI A
to 32.6 percent in this updated PRIA. However, additional data
concerning the processing of high-voltage petitions for
nodi ficati ons have decreased the nunber of |ost production days
from 73 days (used in the original PRIA) to 56 days and the
average nunber of granted petitions from6 (used in the original
PRIA) to 9. The reduction in the average nunber of days is
probably due to the fact that, over tine, procedures for applying
for and review ng petitions have becone nore efficient. Finally,
the overall price of coal used in the cal cul ati ons has decreased
slightly from$22 in the original PRIA to $18.50 in this updated
PRI A.

Lost production from having to use nedi umvol tage equi pnent
rat her than high-voltage equi pnment can be substantial for an
i ndi vi dual conpany. For exanple, MElIroy Coal Conpany’s
(McEl roy) underground | ongwall coal mne, |ocated in Marshal
County, West Virginia, purchased |ongwall equipnment, including
hi gh-vol tage notors, to operate in its mne. Although the high-
voltage |longwal |l petition had been granted by MSHA, the West
Virginia Departnent of Energy contested that decision. Wile
McEl roy sought relief fromthe United States District Court

(Northern District of West Virginia) to use high voltage,?” it

2’ McEl roy Coal Company (vs.) Vst Virginia Departnent of Energy, O vi
Action No. 90-130-W February 19, 1991, p. 17.

70



had to use nediumvoltage notors in its longwall operation. 1In

t he judge’ s decision, which allowed ME roy to use high voltage,

the conpany reported a daily productivity and efficiency | oss of

$70, 000 by using nediumvoltage, instead of high voltage, inits
| ongwal | operation. |In addition, the judge noted that MEIlroy

al so presented testinony that it experienced additional |osses of
$86, 250 due to the burnout of a mediumvoltage notor every three

nont hs. 28

Concl usi on

As seen in Table IV-3, the annualized net savings of $8.08
mllion were derived mainly fromthe one-tinme | ost production
savi ngs per high-voltage |ongwall unit conversion. One-tine
productivity increases resulting fromthe conversion of a nedium
voltage longwall unit to a high-voltage |longwall unit was the
maj or source of annualized net savings. Elimnation of the
petition process and associ ated | egal fees contributed a snaller
portion of the savings. New y-converted |ongwall m nes would
benefit fromincreased coal productivity due to the elimnation
of the petition process and the increased coal production
associated with high-voltage | ongwalls. Existing high-voltage

| ongwal | operations would not receive conversion benefits but

2 McEl roy Coal Company (vs.) West Virginia Departnent of Energy, G vil
Action No. 90-130-W February 19, 1991, p. 17.
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woul d derive nodest net savings due to nore flexible

recor dkeepi ng requirenents.
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TABLE V-3
ANNUALIZED NET SAVINGS FROM HIGH-VOLTAGE LONGWALL RULE

1) (2) 3 4) () (6) ) (8) 9) (10)
Period # of Net Savings/ Conversion # of HV Net Annual Net Annual Cost Net Total Savings PV Factor [Present Value
Conversions |Conversion Net savings Units Cost Savings/Unit  |Savings Net Total Savings
1 9 $4,431,202 | $39,880,818 65 $267 $17,355 $39,898,173 | 0.934579 $37,288,012
2 5 $4,431,202 | $22,156,010 70 $267 $18,690 $22,174,700 | 0.873439 $19,368,242
3 0 $4,431,202 $0 68 $267 $18,156 $18,156 | 0.816298 $14,821
4 0 $4,431,202 $0 66 $267 $17,622 $17,622 | 0.762895 $13,444
5 0 $4,431,202 $0 65 $267 $17,355 $17,355 | 0.712986 $12,374
6 0 $4,431,202 $0 64 $267 $17,088 $17,088 | 0.666342 $11,386
7 0 $4,431,202 $0 63 $267 $16,821 $16,821 0.62275 $10,475
8 0 $4,431,202 $0 62 $267 $16,554 $16,554 | 0.582009 $9,635
9 0 $4,431,202 $0 61 $267 $16,287 $16,287 | 0.543934 $8,859
10 0 $4,431,202 $0 60 $267 $16,020 $16,020 | 0.508349 $8,144
Total $171,948 $62,208,776 | 7.023582 $56,745,391
Annualized $8,079,267
Net Savings
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V. REGULATORY FLEXI BILITY ANALYSI S

The Regul atory Flexibility Act (RFA) requires regul atory
agencies to consider a rule’'s inpact on small entities. Under
the RFA, MSHA nust use the Small Business Administration’s
(SBA's) definition of a small entity in determning a rule’s
econonmi ¢ inpact or, after consultation with the SBA Ofice of
Advocacy, establish an alternative definition for a small entity

by publishing that definition in the Federal Register for notice

and conment. MSHA has not taken this formal action and, hence,
is required to use the SBA definition.

For the mning industry SBA defines “small” as a mne with
fewer than 500 enpl oyees. MSHA has traditionally considered
small mnes to be those with fewer than 20 enpl oyees. However,
to ensure that the high-voltage | ongwall proposed rule conforns
with the RFA, MSHA has anal yzed the inpact of the proposed rule
on mines with 500 or fewer enployees (as well as one those with
fewer than 20 enpl oyees). MSHA has determ ned that the proposed
rul e woul d not inpose a substantial cost increase on small m nes,
whet her a snmall mine is defined as one with 500 or fewer mners
or one with fewer than 20 m ners. The Agency has further
determ ned that the proposed rule would not have a significant
econonm ¢ i npact on a substantial nunber of small entities engaged

in the manufacture of high-voltage | ongwall equipnent (which SBA
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has defined, for this industry, as those manufacturers with 750
or fewer enployees). MSHA has so certified these findings to the

Smal | Busi ness Adm ni strati on.

Factual Basis for Certification

General approach: The Agency’s anal ysis of inpacts on “snal

entities” and “small mnes” begins with a “screening” anal ysis.
The screening conpares the estimated conpliance costs of the
proposed rule for small entities in the affected sector to the
estimated revenues for the sector. Wen estinmated conpliance
costs for small entities in the affected sector are less than 1
percent of estimated revenues, the Agency believes it is
general ly appropriate to conclude that there is no significant

i npact on a substantial nunmber of small entities. Wen estinmted
conpliance costs approach or exceed 1 percent of revenue, it
tends to indicate that further analysis may be warranted.

Derivation of costs and revenues: In the case of this

proposed rul e, because conpliance costs woul d be absorbed by

hi gh-vol tage | ongwall mnes only, the Agency decided to focus its
attention on the rel ationship between costs and revenues for

hi gh-voltage longwall mnes. 1In determning revenue for high-
voltage longwall mnes, MSHA multiplied high-voltage | ongwall
production data (in tons) for high-voltage longwall mnes in

specific size categories by $18.50 per ton (the average price of

75



coal per ton).

Results of the Screening Analysis: Table V-1 shows gross

conpliance costs (excluding cost savings) as a percentage of
revenue for small high-voltage |ongwall m nes using both the
traditional Agency definition and SBA's definition of a smal

m ne. The Agency conpared the gross costs of the proposed rule
for small mnes in each sector to the revenue for that sector for
both size categories anal yzed.

G ven that the gross conpliance costs for small mnes using
both definitions is substantially less than 1 percent of revenue
and that net costs are negative, MSHA concludes that there is no
significant cost inpact of the proposed rule on small entities
t hat use high-voltage longwall units.

O her small entities potentially affected by the proposed
rule are smal |l manufacturers of high-voltage | ongwall equi pnent.
These manufacturers are engaged in industrial activities
represented by Standard Industrial Cassification (SIC) codes
3612 (power, distribution, and specialty transforners); 3613
(sw tchgear and sw tchboard apparatus); and 3699 (el ectrical
machi nery, equi pnment, and supplies). For these SIC codes, SBA
defines “small” as a business with 750 or fewer enpl oyees.

MSHA has identified seven active manufacturers of high-
vol tage | ongwal |l equipnment in the United Stated. All but one of

these are small entities according to SBA's definition. For the
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nost part, they obtain various equi pnent from other manufacturers
and redesign, adapt, and assenbl e the equi pnent for underground
coal mne use. They are required to conply with 30 CFR, Part 18
in submtting equi pnent design plans to MSHA for approval

Al t hough a proposed revision of Part 18 is included along with
proposed Part 75 revisions in this regulatory package, the Part
18 revision does not inpose a cost inpact relative to the current
Part 18 requirenents. |In fact, the proposed Part 18 revision, by
outlining nore specific design and approval requirenments, |essens
the cost burden on the affected nmanufacturers by giving them
advanced notice of specific design requirenments and by m nim zi ng
trial and error design subm ssions to MSHA concerni ng these
matters. | n addition, even though these manufacturers assenbl e
the longwal | equipnent, it is usually the m ne operator who pays
for redesigning the equi prent and obtains and pays for the design
approval from MSHA. Therefore, MSHA concludes that the proposed
rule woul d not have a significant inpact upon a substanti al

nunber of small manufacturers of high-voltage | ongwall equipnent.
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TABLE V-1
COVPLI ANCE COSTS* COVPARED TO REVENUES FOR
SVALL HI GH VOLTAGE LONGMALL M NES

# of Esti mat ed Esti mat ed Esti mat ed Esti mat ed Costs as % of
M ne Size M nes Cost s Revenues Cost s/ M ne Revenues/ M ne Revenues
(dol I ars) (dol I ars) (dol I ars) (doll ars)
< 20 $0 $0 $0 - $0 -
< 500 48° $14, 448 $3, 046, 105, 512¢ $258 $63, 460, 531. 50 0. 0005
Source: Based on Tables 11-3, 11-4, 11-5, 1V-2, and |V-3.

%Conpl i ance costs used for calcul ation here do not contain the cost savings arising fromthe proposed
rule. As reported in Table V-3, the net cost savings of the proposed rule (after conpliance costs are
subtracted out) are $37,288,012.15 the first year, and annualized net cost savings are $8, 079, 267. 11

bBased on 60 longwall mines in Year 1, of which 56 are high-voltage mnes (93.3%, and 48 of the high-
voltage mnes (85.4% are small m nes.

‘Based on average hi gh-vol tage production per nine of 3,430,299 tons, price of coal at $18.50 per ton,
and 48 smal |l m nes.
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VI. OTHER REGULATORY CONSI DERATI ONS

Executive Order 12875 and the Unfunded Mandates Reform Act

Executive Order (E. O) 12875, Enhancing the
I nt ergover nnent al Partnership, requires executive agencies and
departnments to reduce unfunded mandates on State, |ocal, and
tribal governnments; to consult with these governnments prior to
pronul gati on of any unfunded nandate; and to devel op a process
that permits nmeaningful and tinely input by State, |ocal, and
tribal governnents in the devel opnment of regul atory proposals
containing a significant unfunded nandate. E. O 12875 al so
requires executive agencies and departnments to increase
flexibility for State, local, and tribal governments to obtain a
wai ver from Federal statutory or regulatory requirenents.

The Unfunded Mandates Reform Act was enacted in 1995. Wile
much of the Act is designed to assist the Congress in determning
whet her its actions would inpose costly new nandates on State,
| ocal, and tribal governnents, the Act al so includes requirenents
to assist Federal agencies to nake this sanme determ nation with
respect to regulatory actions.

For purposes of the Unfunded Mandates Reform Act of 1995, as
well as E. O 12875, this proposed rul e does not include any
Federal mandate that may result in increased expenditures by

State, local, or tribal governnents in the aggregate of nore than
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$100 million, or increased expenditures by the private sector of

nore than $100 million

Executive Order 13045: Protection of Children from Environnental
Heal th Ri sks and Safety Ri sks

I n accordance with Executive O der 13045, MSHA has eval uat ed
the environnental, health, and safety effect of the proposed rule
on children. The Agency has determ ned that the proposed rule

woul d have no effect on children.

Executive Order 13084: Consultation and Coordination with Indian
Tri bal CGover nnent

I n accordance with Executive Oder 13084, MSHA certifies
that the high-voltage | ongwall proposed rule does not inpose
substantial direct conpliance costs on Indian tribal governnents.
MSHA is not aware of any Indian tribal governnments which either

owns or operates underground coal m nes.

Executive Order 13132: Federalism

MSHA has reviewed this proposed rule in accordance with
Executive Order 13132 regarding federalismand has determ ned
that it does not have “federalisminplications.” The proposal
does not “have substantial direct effects on the States, on the
rel ati onshi p between the national governnent and the States, or

on the distribution of power and responsibilities anong the
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various | evels of governnent.” There are no underground coal

m nes owned or operated by any State governnents.

Executive Order 12630: CGovernment Actions and Interference with
Constitutionally Protected Property Rights

This rule is not subject to Executive Order 12630,
Governnment Actions and Interference with Constitutionally
Protected Property Rights, because it does not involve

i npl enentation of a policy with takings inplications.

Executive Order 12988: Civil Justice Reform

The Agency has revi ewed Executive Order 12988, Civil Justice
Ref orm and determ ned that this rul emaki ng woul d not unduly
burden the Federal court system The proposed rul e has been
witten so as to provide a clear |egal standard for affected
conduct, and has been reviewed carefully to elimnate drafting

errors and anbiguities.

VI1. PAPERWORK REDUCTI ON ACT

The information collection requirenents contained in this
proposed rule were submtted to the O fice of Managenent and

Budget (OwB) for review under the Paperwork Reduction Act of 1995
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(PRA 95) and have been approved under OVB Control Nunber 1219-
0l116.

The proposed rule contains information collection
requi renents for high-voltage | ongwall operators in 875.821(d).
The paperwork conpliance costs have al ready been calculated in
part 1V of this docunment for 875.821(d), but are repeated here to
show their relationship to burden hours.

MBHA assunmes in regard to 875.821(d) that it now takes a
supervi sor (earning $42.00 an hour) 30 minutes to record results
of exam nations and tests weekly, assum ng 50 work weeks a year.
Annual burden hours per longwall unit are 25 (0.5 hours x 50
weeks). Thus, existing annual costs per high-voltage | ongwal l
unit for recording such information are $1, 050 (25 burden hours x
$42 per hour). Burden hours for 65 longwall units in Year 1
woul d be 1625 (65 x 25) and annual paperwork costs woul d be
$68, 250 (65 x $1, 050).

Under the proposed rule, MSHA estimates that the tine it
woul d take a supervisor (earning $42 an hour) to record fire,
el ectrical shock, ignition, or operational hazards woul d be
reduced to 15 mnutes. In Year 1, assum ng 50 work weeks a year,
burden hours per longwall unit are 12.5 (0.25 hours x 50 weeks).
Thus, annual costs per longwall unit for recording such
informati on are $525 (12.5 burden hours x $42) and annual

paperwork costs would be $34, 125 (65 x $525). Burden hours for
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the 65 longwall units in Year 1 would be 812.5 (65 x 12.5). This
is a savings of 812.5 burden hours (1625 burden hours - 812.5
burden hours) when conpared with burden hours before the proposed
rule. Net burden hours savings fromYear 1 to Year 10 under the
proposed rule are given in Table VII-1. The first year
reduction in paperwork costs for 8§75.821(d) would be $34, 125
($68, 250 - $34,125), a net savings in paperwork costs. The net
paperwor k cost savings of the proposed rule fromYear 1 to Year
10 are derived in Table VII1-2. The present val ue of net
paperwor k cost savi ngs and annual i zed net paperwork cost savings
are calculated using a discount rate of 7% This also follows

t he convention used in Section IV on conpliance costs. The
annual i zed net paperwork cost savings over the 10 year period

woul d be $34, 065.
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TABLE VII-
SAVINGS IN NET BURDEN HOURS RESULTING FROM HIGH-VOLTAGE LONGWALL RULE

1

(1) (2) 3) (4) (5)
Period [Burden Hours Burden Hours Burden Hours Cumulative
Current 75.821(d) Under Rule Savings Burden Hours
75.821(d) 75.821(d) Savings
1 1625 812.5 812.5 812.5
2 1750 875 875 1687.5
3 1700 850 850 2537.5
4 1650 825 825 3362.5
5 1625 812.5 812.5 4175
6 1600 800 800 4975
7 1575 787.5 787.5 5762.5
8 1550 775 775 6537.5
9 1525 762.5 762.5 7300
10 1500 750 750 8050
Total 8050
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TABLE VII-2

ANNUALIZED NET PAPERWORK COST SAVINGS FROM HIGH-VOLTAGE LONGWALL RULE

(1)

(2)

3)

(4)

(5)

(6)

Period |Burden Hours Supervisor's  |Net Paperwork PV Factor Present Value Net

Savings 75.821(d) Wage/hr Costs 75.821(d) Paperwork Cost Savings
1 812.5 $42 $34,125 0.934579439 $31,893
2 875 $42 $36,750 0.873438728 $32,099
3 850 $42 $35,700 0.816297877 $29,142
4 825 $42 $34,650 0.762895212 $26,434
5 812.5 $42 $34,125 0.712986179 $24,331
6 800 $42 $33,600 0.666342224 $22,389
7 787.5 $42 $33,075 0.622749742 $20,597
8 775 $42 $32,550 0.582009105 $18,944
9 762.5 $42 $32,025 0.543933743 $17,419
10 750 $42 $31,500 0.508349292 $16,013
Total 7.023581541 $239,262
Annualized Net $34,065

Paperwork Savings
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