RECEIVED

SEP 12 2008
Pennsylvania Technical Advisory Committee ) ¢
On Diesel Powered Equipment Bureau of Mine Safety
Uniontown
Paul Borchick Ron Bowersox
(724) 485-4414 (Office) (724) 726-8987 (Home)
(412) 736-9105 (Cell) (724) 479-8692 (Office)
Email: paulborchick@consolenergy.com Email: umwarbowersox(@yahoo.com
September 10, 2008

Joseph Sbaffoni, Director
Bureau of Mine Safety

Fayette County Health Center
100 New Salem Road, Room 167
Uniontown, Pa. 15401

RE:  Brookville Equipment Corporation Brookville Model 25T174D 25 Ton
Locomotive modification to replace the previously approved engine with a Deutz
BF4M1013FC 173 HP Diesel Engine and a DST Model M249 Emissions Control
System using a M30 Filter.

Dear Mr. Sbhaffoni:

Article II-A of the Pennsylvania Bituminous Coal Mine Act (the act) provides for
the use of diesel-powered equipment in underground bituminous coal mines. Section
224-A of the act created a Technical Advisory Committee (“TAC”) for the purpose of
advising the Department regarding implementation of Article II-A.

Background

On February 13, 2008, Brookville Equipment Corporation (Brookville) submitted a
request to the Bureau of Mine Safety for evaluation and approval pursuant to Article II-A of the
act of a Deutz BFAM1013FC 173 HP engine (MSHA Approval No. 07-ENA040007-1) with a
M249 DST Management System in a Brookville Model 25T174D 25 Ton Locomotive. This
request was to modify a previously approved locomotive, by changing the engine only, to the
Deutz BF4M1013FC 173HP engine. Additionally, Brookville requested an alternative test
procedure for the five minute carbon monoxide (CO) tests required under Sections 217-A and
218-A of the act.

On February 27, 2008, the Director of BDMS requested the TAC to evaluate the diesel
power package and to advise the Department regarding the TAC’s recommendation as to
whether the diesel power package meets the requirements of the act, and for the TAC’s
recommendation on Brookville’s request for an alternate test procedure for CO testing. The
TAC began its investigation on May 9, 2008 when the equipment became available and traveled
to Brookville along with BMS to evaluate the equipment.



The diesel power package includes the following items:

¢ Deutz BFAM1013FC 173HP turbo charged diesel engine (MSHA Certification
No. 07-ENA040007-1) (Part 7)
e Emissions Control System — DST Model 249 Management System which
includes:
o DST M113-210-02 Oxidation Catalyst
o DST M115-301-21 heat exchanger
o DST M30 particulate filter (MSHA efficiency rating 96 %)

More detailed information on the specifications of the diesel power package is included
on the General Specification Sheet which is attached as Attachment 1.

Investigation

On May 9, 2008 the TAC and DEP representatives traveled to the Brookville
facilities to inspect the locomotive. Emissions testing of the engine and after-treatment
system were performed, as well as exhaust gas temperature monitoring and stall test
procedure. The results of that testing are included in Attachment 2.

The results of the emission tests showed the engine was performing within
MSHA'’s approval specifications.

Monitoring of the exhaust gas temperature produced a high exhaust gas
temperature reading of 190° F, which is well below the 302° F allowed by Section 203-
A (b)(4) of Article II-A. It is our belief that the heat exchanger will maintain the exhaust
gas temperature well below the required 302 ° F.

The after-treatment system is fitted with a DST M-30 disposable filter. The filter
is rated by MSHA at a 96 % efficiency rating, which meets the requirements of Section
203-A (b) (1) of Article II-A. The engine and filter extrapolations show that the diesel
power package will result in an average ambient concentration of .016 mg/m? of diesel
particulate matter when diluted by 100% of the MSHA approval plate ventilation rate for
this engine, which is well below the .12 mg/m’ requirement of Section 203-A (a)(1)
Article II-A.

In addition to the testing that was conducted, our investigation and our
observations confirmed that the diesel power package is capable of meeting all the
requirements of Section 203-A of Article II-A of the act without reducing or
compromising the level of health or safety afforded by the act.

The need for the Alternate Test procedure was also evaluated and the TAC
recommendation for the Alternate Test procedure was addressed in a separate



recommendation to the Director in a letter dated May 13, 2008, with action taken during
the July 9, 2008 TAC meeting.

Recommendation

Our recommendation is based upon the data supplied by Brookville, the results of
the tests conducted on May 9, 2008, as well as the data acquired and observations made
during our investigation. The TAC has determined that the Deutz BF4M1013FC 173HP
engine (MSHA Approval No. 07-ENA040007-1) with a DST M249 Management System
meets all requirements of Section 203-A of Article II-A of the Pennsylvania Bituminous
Coal Mine Act. As such, we are recommending approval of the above described diesel
power package. This recommendation is provided with the understanding that the
General Specification Sheet (Attachment 1) be strictly adhered to.

Should the Director receive a request for temporary approval to use this
equipment prior to the next regular scheduled TAC meeting on October 8, 2008, the TAC
will recommend temporary approval for the locomotive until permanent approval is
recommended in the October 8, 2008 meeting.

Paul Borchick Ron Bowersoﬁ




BROOKVILLE EQUIPMENT CORP.
MODEL 25T174D
Diesel 25 Ton L.ocomotive

General Specifications of the Diesel-Powered Equipment Package

'Rated Speed

Manufacturer’'s Recommended Exhaust Back-
pressure (InH20)
Maximum Exhaust Out Temperature

Engine Manufacturer Deutz

Engine Model BF4M1013FC

Horsepower 173 HP |
2300 RPM

30 Inches Water Gauge

950 deg F

MSHA Engine Approval

MSHA Part 7

MSHA Certification No.

07-ENAD40007-1

Rated Speed 2300 RPM
| Rated Horsepower | 473 HP

Exhaust GAS Flow (SCFM) 996 CFM

SO 8178-1 Average DPM (gr/hr} 6.2 grihr

Average Ambient DPM Level (mg/m3) 0.021 mg/m3

MSHA Ventilatipn Rate (CFM) 7,000 CFM (Part 7) CFM (Part 32)

.| Pa. State Ventilation Rate (CFM)

Emissions Control System -DST Management System

FuelTnjection | Make Bosch - Belt. ' '

Pump driven rotary fuel
P/N lift pump

Oxidation wiake Dry Systems

Catalyst Technologies
P/N M113-210-02

eat Make Dry Systems

Exchanger Technologies
PN M115-301-21

DPM Fitter Viake ury Systems Model M249 (Total System)

Technologies M30 (Filter)
PN M30-411-01R Filter Size 16 x 12 in Outer
10x6in inner
Air Rating (CFM) 2100 CFM Filter Length 20in
Surface Area (in2) | 42,231 in2
Efficiency Y6%
Recommended Exhaust Back-Pressure Less than 30 inches Water
Gauge

ATTHC mersT |




§ Minute Raw
#2008-05-08 13:42:57#
Timath:m: O2{%)

Brookville 25T174D 26 Ton Locomotive 5-7-08

CO{ppm) NO{ppm} NO2(ppm) NOx(ppm) SOZ(ppm} CxHy(%) CO2(%} TGes(F) TAmbL{F) ETA

Lambda Comments:

16.7 110 273 44 H7 o ] 32 74 834 03 4.88 start S minuta raw
15.5 it 358 47 405 [ o 4 73 a4 09,3 .62
10.4 318 363 53 418 1] o 78 73 634 008 198
10,3 282 k5] &4 418 o 0 74 FE] 634 80.6 1.8
103 4 ri-] 53 428 [} o 18 73 835 007 198
0.3 136 387 53 440 o 0 78 73 §3.5 99.7 196
10.3 "7 98 53 481 o o 78 72 =X} 8.7 188
10.3 108 404 §3 487 [ [+] 18 72 814 9.7 188
10.3 104 408 a4 462 1] 1] 78 72 638 99.7 186
10.3 102 415 54 469 1} o 78 72 £3.8 99.7 1.86
10.3 103 420 55 475 ¢ o 73 72 637 99,7 188
10.2 103 425 59 480 o 0 79 72 638 00.7 164
10.2 102 428 58 484 1] o 79 T2 3.8 28.7 184
9.2 108 422 59 48 ¢ o 87 T2 a3 8 9.7 1.78
Ll 128 424 60 434 a 0 8a 72 63.7 0.7 175
] 140 432 81 483 , o ] 8a " 636 099.8 1.78
:5:] 144 438 a2 498 [} 1] 89 T 638 90,8 1.74
8,9 147 439 62 504 ¢ o 839 Ll 63.6 90.8 174
8.9 150 442 a1 503 [} 1] 89 K| 638 9.8 1.74
8.8 152 444 80 504 13 o :X:] Kal 838 90,8 1.74
8.9 154 445 59 S04 Q ] 839 T 836 90.8 1.74
6.9 155 447 58 505 1] 0 89 il 8.8 09.8 1.74
8.3 167 419 58 415 ¢ 4] &8 70 838 90.8 1.78
194 155 74 34 108 [} 1] 1.2 70 L:xh] 8.5 1313
20.2 208 54 23 7 a [ 08 70 839 0.1 26,25 shutdown on trans oll
14.8 ans3 502 24 526 0 o 45 70 638 90.8 330
16.6 148 205 43 338 0 1] 32 &7 33 08.7 4,77 slart & min raw WITH water
1341 140 474 48 522 [} 1} 58 67 a34 99.8 288
10.3 288 aer 49 448 Q o 78 a7 63.4 9.8 1.8
10.3 Pl 306 49 445 0 o 78 a7 833 00,8 189
10.2 159 403 50 453 0 ) 7.9 a7 832 09.8 104
10.2 128 412 51 463 /] o 78 a7 a34 98.8 1.94
10.2 116 418 52 471 1] G 10 87 833 9.8 1.84
0.2 "o 428 52 481 1) 1 18 a7 833 09.8 1.04
432 5% 18 0 0 3 87 L E 988 158
10.3 107 435 53 458 ] o 18 87 §32 00,8 188
103 105 437 5 488 0 ' 78 a7 632 09.8 198
10.3 108 438 50 459 0 ] 18 87 633 090.8 1.89
103 165 441 49 490 0 ¢ 7.8 a7 833 00,8 1.08
103 165 441 48 489 0 [ 18 a7 633 90.8 188
10.3 106 442 48 458 ¢ 3 148 66 L] 09.9 1.96
10.3 105 443 46 469 0 1] 18 87 833 00.8 1.08
103 108 446 45 431 0 ) 18 87 814 9.8 1.08
w03 108 445 45 481 1) [H 18 a7 834 099.8 1.08
10.3 1068 448 45 403 0 1] 15 a7 636 80.9 1.86
103 108 446 45 483 0 [} 18 2] 83.5 099.9 1,08
103 105 450 45 495 0 [H 18 a7 837 0.0 1.88
03 106 452 45 487 a 4] 18 66 X 98.9 1.88
10.3 108 453 45 488 0 "] 18 66 63.8 99.9 1.98
103 106 453 45 435 1] ] 7.8 88 838 99,0 1.98
103 105 453 45 498 Q '] 7.8 a7 637 8.9 1.08
10.3 108 454 45 489 0 1] 18 [} 837 80.8 1.98
10.3 105 454 48 500 0 G 78 &7 a3.8 28.9 1.98
10.3 106 454 46 500 0 [H 78 a8 836 20,9 1.06
10.3 105 455 48 5 0 1] 78 &6 8439 29.9 1.98
10.3 105 456 46 02 0 1] 78 87 838 28.9 1.08
103 108 485 46 501 0 1] 78 a8 3.9 90.9 1.98 end
10.2 108 451 48 497 0 1] 18 66 638 99.9 1.98

§ Minute Clean
#2008-05-09 13:42:57#

Tima
1:49
1:50
1:51
1:52
1:93

202
2:03
2:04
2:08
2:08
207

02(%)
20.5

10.2
2.6
8.7
87

10.8
10.1
10.1
101
101
104

90 Second Raw
#2006-05-08 12:42:57#
CO{ppm) NO(pprn) NO2(ppm) NOx(ppm) SO2({ppm) CxHy(%) CO2(%) T Gas(F} T Amb(F) ETA

CO{ppm} NO{ppm) NO2{ppm) NOx(ppm) SO2(ppm) CxHy{%) CO2(%} T Gas(F) TAmb{F)
4 28 L] 28 0.4 T )

Timeth:m: O2{%)
03118 16 187
0:31:20 10.5 258
¢:31:38 10.4 N
0:31:48 10.3 1M
0:31:59 10.3 147
0;32:08 103 126
0:32:19 10.3 118
0:32:29 10.3 113
0:32:39 10.3 109
0:32:49 0.2 108
0:32:59 10.6 109
20 Second Clean
#2008-05-09 13:42:57#
Tima(hznz O2(%%) CO{ppm)
211 158 21
212 10.3 18
212 10z 1"
amn ot 10

pp— —

A58
Ia
302
394

72
358
arn2
375
379
381

366
432
3496
402
408
417
428
435
436
440

448

NO{ppm} NG2(ppm) NOx{ppm) SOZ{ppm} Cxiiy(3) CO2{%)

78
332
350
358

22
a

380
408
428
427

78
ELLS
404
405
407
408

408
480
445
451
457
486
474
484
485
488

487

7%
351
377
388

4] 0 37 B8
0 0 iy &8
Q 0 7.8 68
0 0 78 il
o 0 78 &7
o 0 T8 a7
0 0 18 &6
o 0 78 a8
o 0 78 &8
o 0 78 §B
o 0 76 58

1] T
78 70
k2] &
81 13

P

AT men T 2

4.8
64.6
648
84.8
84.6
E4.7
847
B4.8
E4.3
B4.3

B4.8

ETA

TGasF) TAmBF) ETA

08.8
99.9
90,9
0.0
ea.g
00.9
08.8
[:1:5:]
20.0
one

009

Lambda Comments:

Failed on Trans Oit shutdown

Begin new tast wih waler

Lambda Commenis:
4.2 slart 90 sec raw
2
1.98
1.88
186
1,98
1.96
1.96
1.86
1.94
endL
2,02 end

Lambda  Comments:



