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COALTON

'._,'SR

ASTRO OVBDNBCM TOTALBCM

1980 403 - 60 449 6T
1981 784 100 .86l .78
1982 1693 - 200 1,846 85 .
1983 7,887 300 8,117 - 263 -
1984 9257 1,000 10,032 - 93
1985 11,370 1,000 12,054 114

1986 12445 1,000 13,229 124
1987 10,565 1,000 11,339 106 -
1588 10,348 1000 11,122 103 -
1989 10,710 1,000 11,484 107
1990 11379 1,000 12,153 114

1991 10,310 1,000 11,084 103 -
1992 7,710 1,000 8,485 X A
1993 3210 1,000 3,984 32

1994 2,770 1,000 3,544 28
1995 3710 1,000 4,484 3.7

1996 4,190 1,000 4,960 42

1997 3,670 1,000 4445 37

1998 3,350 1,000 4,125 34

1999 1,540 1,000 - 2315 15
2000 730 628 12

1,213

172




Fir- 2

& B B (FHESHER)

AR - Actual Estimated production

Mine plan Mine plan = production  plan based on actual Variance

upto 1984  upto 1985 upto 1986  overburden removal actual minus

' BCM estimated plan
_Ov.érburden BCM . _2'0,0"_24,00_0 31,394,000 25,616,977 25,616,977 0
‘Coal BCM 1,281,000 1965000  1,678423 1,617,464 60,959
Tons 1660000 2660000 27205594 2,151,907 53,687

Total BCM 21,305,000  33,3$9,000 27,295,400 27,234,441 60,959
Stripping ratio L1241 11.8 116 119 0.3
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£17- 3 EEIERCERNE (RI)

NIREPLN T OUBDN _8em | COALTON | TOTALBLH
13999 PLN ~ a1 e 9.
1999 ACT | 4@p86, | 44sa. | aaili,
1980 PN | 4G3500. | 60080, | . 449088, |
1980 ACT | 68A889. | 34639, | 711535,
1981 PLN | 1187080, | 160000, | 1310008,
1981 ACT | 185904, | 4,862, | 1896422,
1582 PLN | 2680000, | 360000, | 3136005
1982 ACT | 2998818. | 138670. | 3105488,
1585 PLN 15055600 | 665800, | 11273060,
1883 ACT | 4187742, | 464372 | 4464952,
1964 PLN | 26024000, | 1660000, | 21305000, | .
1984 ACT | 16055036, | 1938312, | 10847584,
1585 PN 131394000, | 2660000, | 33355000,
1985 ACT | 19058417, | 1624962, | 20308388.
1586 PN | 438359000, | 3660000, | 46588093,
1986 ACT 125614577, | 2285594, | 29295400,
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E1T—4

HATERIAL WASTE |
3.6,

SWELL

FRONT SHOVEL
BUCKET CAPA.
BUCKET FILL

PHYSICAL AVIL
 CYCLE TIME

1 5T DUNP
2 1D PASS
3 RD PASS
4 TH PASS
5 TH PASS

PRODUCTION/HR -

¥ g

2.2
1.8
-2

=
- -
e

N,
.

T T T D W e e

_niEhEE

TONS/BCH
X

ACTUAL BUCKET CAPACITY
3.1%.92(1/(1+.22)) .
LOADING PASSES TO 35 TOHS TRUCKS
TRUCK LOAD BCM
HOURLY PRODUCTION BCH/HR

YEARL SHOVEL PRGDUCTIOH

BCH/YR:

TOTAL DAYS
MAINT. DAYS
AVAILABLE DAYS
WEATHER DELAY DAYS
OPERATING DAYS
WORKING DAYS

HOURS

YEARLY PRODUCTION BCH

. 249
82.3-
186.8
4.7
112.1
83.6
2,151

128,348

17— 10

301

5.3
1225.8
0.3

135.5
108.4

2,801

155,149

- 1372
59. 66

2.20°

360
0.0

- 270.0
106.0
162.0
125.8
3,110

185,560



#1171~ 5 FT e s HEBEE

Assumption: 3 km flat haul (pit to dump)

~Time estimate:

~ Truck loading : : 2.3 min.

. ‘Maneuver in load area 0.8 tin.
- . Maneuver at dump area 0.8 min.
: Dmnping o B 1.2 min.
Hauling ' 11.8 min.
. Returning - 3.9 min.
. - Cycle time 20.8 min.
" Truck load: 13.72 BCM/Truck
: 'H.(_)urly production: 39,58 BCM/hrfunit
'I 'Réq’d-. truck _ﬂcét
. Total daysfyr. 249 301 360
- Working hr.fyr. 2,151 2,601 3,110
- Reg’d. BCM/yr. 128,346 155,149 185,560
BCM/yr./tru’cl_( 85,130 102,940 123,084
- Net reqd. fleet 151 1.51 1.51
_ Truck availability % - 760 76.0 76.0
Req’d. No. of fleet 1.98 1.98 £.98
No. of trucks 2 2 2

17—11



#17~ 6 FHEER

TOTAL DAVS/VEAR TR TR
YEARL TOTAL BCH | 198,34 | 155,149 b ies,560

STRIPPTRG RATIO ] COAL 70BS | WASTE GCH | COAL TONS | WASTE BCH | COAL TONS | WASTE BCW

22,247 108,089 28,892 128,257 - - 32,184] 153,396
20,4721 107,874 24,7481 130,401 20,500 . 155,081
18, 960 106,386 | 22,0201 132,220 27,412} - 158,148
17,656 | 110,600 | 21,343 - 133,806 | " 25,5271 = 160,033
16,520  111,826] 19,870) 135,179 +23,884] 181,676
15,521 112,826 { - 18,762{ 138,387 | . 22,440 163,120 |
14,636 {113,710 17,602 137,457] . 21,160 184,400
13,546 114,500| 16,738 ] - 138,4111 20,019 - 165,54)
13,138 115,208 15,8811 139,268|  18,004{ 166,566 |
12,498 115,848 15,108 140,041| 18,070 = 167,490
11,918 | - 116,428 14,4071 140,742 17,231 168,320
11,3891 116,957} 13,767] 141,382 ) - . 16,4668( 169,094
10,808 117,441 13,183 141,988 | 15,787 169,793
10,461 | 117,885{ . 12,645 142,504 | 15,124] 170,436
10,051 118,205 12,150 {142,909 14,5321 171,028
9,672 118,674 11,692 | 143,457 13,984 171,576
9,321 119,025 11,288 - 143,881 13,476 172,084
8,805] 119,351 10,873 144,276 | 13,0047 172,558
8,600 | - 119,656 10,505 | 144,644 12,564 | - 172,998
8,406 | 119,040 10,161 144,988 | - 12,153 = 173,407

] » _.’F_ . ’
=3 D ot ek s dend b bt b )k bk ek e e b

ROM

SUOMOUUONOMOOOUTOS OO UTONonormo

3,136} 120,207 9,839 | 145,310 11,767 173,793

g 7,880 | 120,457 9,536 { 145,68131 -~ 11,408| - 174,154
Ho 7,654 |  120,602)  9.262| 145,807] 11,086 [ - 174,404
89 7.432] 120,014 8,984 146,165) 10,745 174,815
94 7,223 121,123 8,731] 148,418 10,4437 175,117
7,025t 121,321 8,492 | 146,657 10,157 | 175,403

} 6,838] 121,508 8,266 146,883!  .9,886] 175,674

S 17-12




FIT -7 1986 R C DR E

. ASTRO | OVERBURDEN - | SOFT MAT'L | HARD MATL | COAL TONS | STRIP
YEAR | (x1,000BCM) {x1,000 BCM) (x1,000 BCM) (x1,000) RATIO
1985 5,771 4,622 1,155 454 12.7
1986- S 12,445 9,956 2,489 1,000 12.4
- 1987 - | . 10,565 8,452 2,113 1,000 10.6
1988 | 10,348 . 8278 2,070 1,000 10.3
1989 10,710 8,568 2,142 1,000 10.7
1990 | 11,379 9,103 2,276 1,000 11.4
1991 _ 10,310 8,248 2,062 1,000 103
- 1992 - 7,710 6,168 1,542 1,000 7.7
1993 3,210 2,568 642 1,000 3.2
1994 2,770 2,216 554 1,000 2.8
1995 3,710 _ 2,968 742 1,060 3.7
1996 - . 4,190 3,352 838 1,000 42
1997 | - 3,670 2,936 734 1,000 3.7
1998 3,350 2,680 670 1,000 3.4
1999 . 1,540 1,232 308 1,000 1.5
2000 730 584 146 628 1.2
TOTAL 102,414 81,931 20,483 15,082 6.8
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S R1T- 8 R A R B
Yearly BWE Cutting ng_.(:ela_gg;) :gg;xjgtloll' :
Ogperating Time o , ? ) : _
[ . S o LT
Days (@ Selective Mining Run-of-Mine . )
249 49.6 1,000 1400
548 “Lico - 1,500
301 496 1200 ¢ 1600
54.8 1300 - 1,800
360 49.6 1,450 2,000
54.8 1600 - . 2200
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(6) IR & BiRg

'FT:{HQ)#"-R‘C")L"C\ 4 EERN WA N U,
a. EM2490 8% (R508H)
| BWE OOBISIIOBA 196 %
b fERI30LAME (M6 AR )
BWEQQM%ﬁmﬂé 49.6 %
c. 400360 A% (MERE)
| BWEOWHEHOHA  10.6%
d. 40240 B iR (M5 REH)
BWE@@M%@@%% 54.8 %
e. 4FHI30t BER¥E (A6 BESY)
BWE O BiMOESA 548%
£, 4T 360 HREE (MM )
BWE OUHISKORE 548%
(1) svAd7r<A4YRERALCLLHE
a. Eff249BR% (Hs BEH)
BWE Ot HIR: B o8A  45.6%
b.@ﬁ3maﬁﬁ{ﬁeaﬁﬁ)
. BWEOUWEBROHAE 496%
c. ERI360HBE (BEHY)
BWEDWHIKHOHA  49.6%
d. #H240R#E% (H58RY )
. BWEOWHKEOHNS 548%
e.ﬁﬁamaﬁxiﬁbaﬁﬁ)
"BWE oUW HIMOHA 548%
. 40D 360 B % GRE L)
BWE OfHISMOSE 54.8%

-~

1717

(#£17-9)

(#17-10)

(¥17-11)

(#17~12)

{Z17-13)

{(£17-14)

(#17-15)

(£17-16}

(#17-17)

(%17-18)

(£17-19)

(& 17-20)



®R KE

Cutting Time

Hard Material

Hard Material
Soft Material_

Coal

1718

49.6%
20.0%
601 BCM/hr.

720 BCM/hr.

- 599 tonsfhir.



865  dli/SNOL W0 0702 XWIY3IVK QIvi
0zL  #I/RDE WIYALVH 1408 9'6F X SHIL DNILLRD
168 Ai/HDE IWENRLVA GV 6¥2  SAVG DHIIVYALO SELGY
I L1 82} ®ep vl BE) OV ¥ ¥ 7 ¥ ¥ ¥ ¥ ¥ ¥ v Lilt] 3m4
" : LHARAI D3
: T : e
L8 16y Te¢% [&6%y [sv 6% Jg¥ 119 Joel Je'#l (191 [¥'S1 §0°5T {9%l jo5t 1691 [git J2°41 | DTIVY dIH1S |
[9107vi11628'21991"c [ 402°G | 122°G [ 222 G 1 LIRS | SPL L [E0B L [ 886°L [ LG67L § ZIVE L TVG'L | 266°2 | 1E6°L | 156°2 [ 09674 § £86 L | "1 RIOL |

B ME 6~ LIE

§6¢8 J60C |29v 169L |60 6O [GOL gL 1w | 68c | eoe | 1ic |ies ] Z6¢ [ e® | voE |66 | oct | Hou VO3 JOnU0ad
Z90°ST | 493 | €68 | 69C°T 69671 |68C°L | 69571 | Glo T [L6L | 0L [VS9 189 | 663 | ZIL [O0L |959 {903 | 955 | VS 0D WICL
gzz'v |91 fge2 jesc |6ec |est 1ese |ove |ecz |61 f€Rl jUSL oL |10z {950 |[PBT |oOur 298 W00 ALSVA
85801 {08y |009 {000'T]000'T{000'T o00'1[Ge [¥is {90 [Ev ook |[eos |ous [ves |wv ey |eey W03 1ONG0Nd
. _ . (S#oL) WoD
250°G01 | 6012 | GOL'Z | B0S 7 | 8057 | 805 % | 8057 | 2L0°L | cOV L | OVG L | G0 L[ OLG L | VS5 L | VveG L | vWe'L | L8G'L | Gra L] £59°L ATSVA WI0L
ovze {wpl 161 |66 |66z |62 |6z [2gz et (1St juwl lat bist fwet s jamn jwen [ WD ALSVA
¥Ip*201 | 120°2 { S25'2 1 902°F | 802y | '902°% | 802°% | 01870 | 06272 | L68°L | ¥SveL | eay L L Eob Lt ope L i g8 L | Shis | ¥1G°L | Se5 L WIOL-90S
gev'oz |vov 1608 feve izve fzvs lebe leoettiesy | 6irT|ievetloey r{ievrioiver!ecy’r|oavt|c0s T} G0s T] WISRIVH Qyvi
1g6°18 | 219°1}020'2 | soe e {aoe e | 1ot'e {29 e | 9v¥'s | 2ea o | #16°S | £96°5 | 826°5 | 226" | %067 | ¥16°S | 06875 § 110°0 1 020°D | WIWAIVH Lios
: | : . el : | _. (H09) FLSVA
WIOL | €00z | 200z 1 1002 | 0002 | 66611 9061 | Z661{ 9661 G601 | voGL{ £o6L| 2661 YG6BL| OGGL| BR6L| 99611 LeAT

17—-19



669

dli/sHoL

WD

0°0Z  ¥IWIYILVH GVl

02, ¥N/AJE TVINZIVH J40S 9'6% ¥ ONLL DHILIRD
103 HI/HOE - WIZILVR Qv (108 SAVG DNIIVYSL0 SILON
61T 92] 2% 2%] 2% m..n ¥ v ¥ ¥ 14 14 4 |4 AN .,.Em
- L - JHTH4IADY

T8 7% 126 125 125 128 128 [ver (99 (980 (08 [C7 1oL 164 T [

oLV d8is ]

(BT 292 15108 (912 L 97e L1012 L | 917 'L [ 056 [ ET0°6 [ 0T 6 1 656 I 89S 6 [ 6456 [Qva 6 [6v 61 00 P61 )
Toe's 1692 |66l 1t76 T&26 (526 Te26 16ev Tovb  [26v  16ev. 1ily 0% [Sov 1 00v  Liod 100 1onaoad ]
290°ST 1225 [ 688°% 120071 120077 120071 | 20071 | 248 1608 | 018 [ L¥8 |209 | 6¥6 |cel |2z | RVAS W03 Wik
gzz'y |ovi see {iov {iov flov luov love leze leezz lusz |wz oz {soz fzoz | woo misvm
see'or |oiz loooct|ooect oozt ooz tjoozciliee |oss Jees joro ltze |09 lzs oS WO LIN0Yd

n | / (SHOL) "T¥0D

PR OT | E18 L | 792'5 | 560°0 [ £50°0 | €620 | 560°0 ] 66070 | 20175 | BO1°6 | 218 | 116 | 221 6 [ W06 [ 052°6 | WiSVA “WI0L
gbz's |eil | 662 {86 I68C |6GE- |ese |69 €Ll {01 |290 |98t |ze1 |est . |osl NED FISVA
{9TeZ01 098°T | cva'y | ¥e87s | ve6°s | 956 s | ¥e6's | 016°8 ] v66°5 | 28878 | ove s | S25°8 | 0V68 | £90°6 | 160 WI0L-gNS
leovoz lzie |see Jrervloer v son il eennlzesyieset)oeit!eeeilonsy|gert!LteT{6i8 | TVIuaLvN asvn
{1e6*1e |8ever{esee | vey | Lhi'e | oLy | be'v | 8zuch {sor's [oe e | ostea | ovita }2si'e | 90eie ) SLecL |  WINALVH 1doS

o R T . (HO8) GLSVA

THI0L | 6002 | 6661 | 86611 2651 | 9661 | G66L| Vebi | £6SU| Z0L| TBG1| 061 | 696l | 961 Z861
B MO 0l - L1z

17-20



669  YI/SNOL W0
0ZL  WN/H3E WVINLIVR Li0S
109 ¥i/H08 IVIY3LVH QUVE

0°02 SIWINHEIVH Guvil
9'gk % I DHLLLAD

092 SAVQ SNLLVIZ40 SALON
0’0 171 0°2| S'¢| 9't| 9%} 9E] ¥ ¥ 14 ¥ 17 4 LING JA4
INFHAT D3

LL'8 _moxﬁunzmﬂrm ft'g f1'g f1'9g J19 [1°¢6 jwvel [o'Sl [8%L {6°%1 {9°9Y J221 | OLLVY druls |

1810°711 | © 1206°2 [2op’'G1828°0{ 106'6 | 10661 106°8 | £29° 11| va.ﬂﬁ”vwv,ﬂﬂ GOV LIl GIG 11 T¥G° 1Y H28 "WiO0L |
Ese'e 190 ozE 919 | 682 SIU'T ST’ T {GIT T {268 [€pG | 200 ¥9S 180G | 08% | WOH VO3 IONA0Hd
280°61 | O 165 LT eee 1 vI0'2 | ¥10°2 | ¥I0'2 | 2h1°E | 186 £20°7 1 910°1 | 616 208 HV3S W00 TWIOL
£V 0 891 11€ 1888 996 | ¥05 2 R VA GiZd 198 B2 1% (T VO3 JLSVA
658°01 ;O azZy 1008 | 000°T§OSK'TOSY'Y|OSY'Y |28 90, L8, jEEL (299 Y28 | VO3 LORGOUd
{SHOLy W02
289°801 1 0 08G°¢ 1 L¥8'% { 609 1 98,79 | 99L°8 | 98L°8 | 166°01 8¥6 0T L06°0 »O6 01} 900 11| 20011 aLsvy W10
g¥2‘s 0 Ll 1682 ) 662 VeV 1 vEV ey | 9ve 112 (022 |6I2 {86! 81 W0 3LSVA
Vip'z0t | 0 25p°2 | 800'% | 09L°G | 2688 { 2608 | 2GE | SVLOU L£L°0T} L8970 S80°01) R08°0% L8701 TWIOL-490S
£8%°02 | O 067 206 | 2ST T 0L9°T;0L0'T ) OL08'T I6VT 2| LYT'Z | LET 2| 212201 2 | SLI°2 | 'IVINALVR QivH
128°18 |0 296'7 1 989°¢1900'y | 298°91280°01 280°'0 1 96G'Q [ 06G 'R { 06G’¢ | 8¥G 2 | 0VO'8 | O0L°R | TVIYRIVH LJ0S
o | () ALV
iDL | 10021 @661 | 2661 | O6BL | G661 | YOBL | £681 ] 26t | 16611 OGGL | B96L | BI6E hmmﬂw

B W MR TI-LIE

17— 21



EEEE

Cutting Time
Hard Material

Hard Material

Soft Material

Coal

1722

54.8%

20.0%

601 BCM/hr,
720 BCM/h.

599 tons[hf.



669 - ¥il/SNOL ™03 0°02  EWINILVH 3Vl

0ZL  WH/HOT TWINFLVE 3408 2°¥S % 3HIL DNLLLRD
109 BH/HOE "VIHHIUM QHVH 6%¢  SEYQ DHILVEALO SHLOW

't 8¢ 8¢ [8%¢ 8¢ v ¥ F ¥ ¥ ¥ ¥ ¥ 14 v LINA Ing
: JATHJLAGE

78 16y J|6v_J&a¥v 19v &y 108 Jvel Jest Tior {261 TL%L [8%T {¥'61 G721 1841 | OI1YY dJidLS

(OTFIL [ 92 C [ 160 [ 16L°G [ 166 [ 1606 Ta5 8 [ 6525 | L8 | 1602 (028 | ZIL 8 | L 0 | 6IL 8 | 018 8 618 8] o4 L0l

g6c'e [e2v [obg Tov@ joOve 19pR 126G 9Ly |12v j20p |¥eb |GEp. jEEY |9l JRIE i G8E j HOH V0D LOR4O¥d
Z96°G1 {668 1926"1]929'1]826'T 182G 1|26 1098 {192 }G2L [G9L [9O8L §<Z8L |[e5L 1699 |649 HVES V0D "WiOL
£22'v (652 {92y 92y 182 Wy | OBC pg [€ie g0z |¥12 (022 (612 [1lz |81 |81 oD ALSVA
662°0T 19018 [O0OT'T}OOI'T|OOT‘T|O0L T {226 (619 {[8¥S (226 165 996 {89% |1bG 28p | V.V WO LINAoEd

(SHOL) WED

790°G0L | Z0L°2 | GV6 7 | Gvo v | CvB % | SV6 7 | GOL'L | 2929 | 0Gc '8 | b9L '8 | €60 8 | 056 8 | 260 °9 | €0 8 | GPV B | Var'8|  ALSVA ‘WLOL

9¥2'c |¥31 (628 |62E |62 (628 (262 o8l (¥OL (9061 GOl ;691 1891 281 WYL | CN WO JLSVA
YIP 201 [ £95°2{ 019y | OTO'V [ 019V 1 OI8°% | LOS'L | 260°0 1 2618 { ££2°'9 [ 981°9 | 291°Q | 601 2 | 102'8 { 10E'8| CIE'® ¢ WI0I-I0S

£8V°07 215 |26 |526 |£25 | €26 110G | 6191 |80°T | LpQ1 | 809°L [ £€9°T | ¥EQ T | 0bG'T | 099°T | 209°T | WINALVA VM
1€6°18 | Q00°2 | £60°2 { €69°C { €69'E | €651 900'G | L9 | $GG'0 1 99G°0 | 0G5 D} VES O | LSO § 1050 1 1¥9°9 } 059°G | IVIWDLVK 1408
e R - SR Rk . (H3T) LSVA

IOl | 1002) 0002] 6B6L) 8661 | L6GL ummﬂ S66Y | VOBL | £661 1 <661 | 1661 ) 0661 | GBGL| 8961 L961

BEME 20—

1723



0°07  ¥IVIIIVH GUVY

665 - gR/SHOL - W03 |
S 02L $I/HOS WIWBIVH LJ0S 8'¥S % GHLL DNLLLND |
109 3/HOE WINBLVA VI g SAVO DHEIVYEA0 STION.
§T] 12] §2] ¢2] 92| ¥ 7 7 b v v ] v 7 I ara ]
: _ _ . N AHIHJT 03
I8 T97% TZ 157 ﬁ. ] 700 R 0 ) O A O T 0 O O A 0 O R W E
(B0 _ sp ETE0E m :.,mm RN £ _\gm 9125 2_ N%..J 1228701 01507 20301 208" o E.z@% % RO WI0L |
3 I T T I N A A - I O 20 s G 2 A e WA
280°GT 1606 | 686 1 L9971 190971 | 008°L: ZRUTTV6E V15 | Se6 68 UGee 2ee 6oL | WVES W03 Widh
Yezey {uz jeec [l9v {e05 |o06 |ise |vez [sve |esz [l02 |20 ez | Wz W02 FISVA
I'sse01 | 859 10007 {002'T | 00B‘T |00c 1 {168 |o080 629 999 |980 |9 |665 |6lS W0D 130004
: (SHOL) WOD
2907501 | FOT'E | €547 | OvP°5 [ 76875 | 708G | 96076 | 610" 01 £¥1 0V L60" 01| £20°01] ¥80°01] 09101 Z12°01  GISVA WIDL
{svze oz {e6z |6sc l6%c {68 {s5z €0z jesr 1661 |S02 102 |6L1. |2L WOI ALSYA
¥iv*201 | 69621 ¥£2 v | 180°6 | G05°G | G06°S [ £00°6 | 9285 |-G66°6 | 968°6 | 086 | £88°6 | 200°00 GvO'0ll  WIOL-90S
£8y°0z | 165 [2F® ;OLO'T|TOT'T} 10111 126°1 {S28°T | 166°T ) 086'T | £26°T | 226°T | 100°2 | 600°2 | WramivH auvi
1£6°18 | $OE°Z.{ 185°C | S00"F | VOV'¥ | ¥ObP (28974 { 106°L | vos'2 | 8162 1 #68°L { 906°L | 0008 | 080°8 | WINAIVK lai0S
| | k | (HOH) ALSVA
TWIBL_| 6o6% | 866t | Z66Y | 0661 | G661 | Y66L | £0GL | 2661 T66LI OGGL| G961} 9361 | 2861
B MM E  Sl- LI

17— 24



866 dN/SHOL WO 0°02 XIVIYALVE GavH

022 W/ROE TIYAIVH Ja0S 8°¥G ¥ LI DNILLAD
109 ¥H/HOE IVIYALVH GHvH 098  SAVE DHILV3A40 S350
£l 12} ¥E) ¥E| ¥ 4 14 ¥ 4 |4 14 LinG ahd @
LINHHJE O3

OLLVE dIMiS |

1.8 (6% 1§77 187 J67_ 162 18¥lL 166t JoSt [el 2791 [2741 |

138 WI0L |

[oto'y11 [ 691°¢ 1262°G | 93v°8 _mov.m._wovnmﬂmom@.mm 902721 28321 089° 2l V1L 2 6¥L 2l

£6£°8 19 | 694 16€2°1 ;16271 1 860°1 | 929 58S [1BI9 ;829 1SLS Igs

HOE WaD 13nd0dd

780°G1 |58 |688'112¢2'c|cag'e [ €861 [OET T [ 9SO T [ 81T T T EEL T { 6EO'E | 896
£2e'y |egz |68c 1229 279 | 656 1 91e (96T [EIE | LIE (162 {897
BGR'OT {656 | OCOT|O000'T{009'T |82y’ bI2 092 |G08 QI8 |8V | 06D

RVIS V0O "WIOL
WGY JISVR
W02 1IN0

(SHOL) Y02

200 5ot [eol zTzec v ocg L] ogg L | 20€ 11| ¥S0°2T 12172} 99021 260 ¢t 6E1 2L Q12°¢1
gve‘e | 6L1 (662 [GBLV 6Ly Lleb |EVE (leZ ke [V (¥eC | 902

Y1P°201 | 62572 | €22'V | 4629 ) 4510 | 188°01) T18 1Y 6B 11 228°1Y 20811 G16° 11 210°21
Z8V°0Z 190§ SV | ISEUTTIGE'T|OL1'2|200°2 | BLE°C [ GOE'2 1 29E°2 | E8E°T | 20V
1€6°18 | £20°2 | 628°C | Q0F"G | 00F'G { COL°S | 6%V 6 | GIG'6 {2OV'6 | OVV°'6 | 2E5°6, 0106

qJISYR WIDL
0D ALSYA
NI0L-80S
WIHALVR GYVi
WIEALVH JA0S
(HO®) ALSVA

“WIOL | 2651 | 0BG | G6GL | VGBI | £661 | 76011 16GL | 0661} 6861 | 8861 ) 1361

HEW MR VI E

17— 25



ROM & .

: Clitting Time
.Ha.rd Material
Ha.rd Material
Soft Materia;l

Coal

17— 26

49.6% .

20.0%
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ROM # 3

Cleting Time _ 548%

Hard Material ' | 200%

Hard Material | 601 BCM/i. -
Soft Material : 720 BCM/hr.
b’oal | 748 ton.s/hr..
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Comparison of Ash Data,1984 |
Data Ship SCC (adb) NPC (adb) SCC - NPC . Difference

No. No. IM Ash . Ash Ash(db) Ash(db) (SCC NPC)
1 2 19.10 12.67 16.66 13.85 15.66 i6.62  ~  -0.98
2 3 16.91 17.60 16,48 18.65 21.18 - 22.33 - -1.15
3 4 17.86 18.71 18.32 20,17 22.78 24.69 - -1.91
4 5 17.51 21.35 18.37 22,24 25.88  27.24 - - -1.36
5 6 17.86 9.37 18.35 9:91 - 11.41 12,140 - =0.73-
6 7 17.11 13.79 17.49 13.40 16.64 - 16.24 - -0.40
7 8 17.79 17.61 18.77 . 17.20 . 21.42. . 21.17 0.25
8 9 17.92 13.07 16.87  14.70 15.92  17.68. -1.76
9 10 17.86 10.55 19.54 11.59 12.84  14.40... - ~1.56

10 11 17.72 §.14 20.64 - 9.62 11,11 12,12 - ~1.01

11 12 16.61 15.72 16.20 1i7.14 18.85 20.45 - =1.60

12 13 14.97 19.17 16.58 20.04 22.54 24,02 ~1.48

13 14 14.31 183.81 16.43 18,47 21.95 22,70 -0.75

14 15 14.85 20.53 14.85 22.32 24.11 26.21 ~2.10

15 16 15.01 15.92 16.988  16.496 18.73 20.43 =1.70

16 17 17.57 13.97 16.22  15.94 16.95 19.03 ~2.08

17 18 16.97 15.79 16.23 22.29 19.02 26.61 -7.59

18 19 15.32 19.91 14.20 24.84 23.51 28.985 ~-5.44

19 20 18.77 14.68 15.37  21.12 18.07 24.96 ~-6.88

20 21 17.60 17.22 14.67 25.20 20.9¢0 29.53 -8.63

21 22 18.156 18.36 13.35 26,72 22.43 30.84 ~8.41

22 23 17.68 17.54 15.55 23.26 21.31 27.54 -6.24

23 24 17.17 16.72 16.05 22.12 20.19 26.35 -6.16

24 25 16.11 17.49 15.80 24.43 20.85 24.01 -8.17

25 26 17.58 13.66 15.89 21.38 16.57 25.42 ~8.85

26 27 19.22 14.92 15.38 23.76 18,47 28.08 -9.61

27 28 17.64 20.24 13.44 29.67 24,58 34.28 -9.,70

28 29 16.19 21.384 15.32 29.24 26.06 34.53 -8.47

Average 19.840 23.700 -4.059
STDev 3.992 6.062  3.498
1) Test cn Equality of Variances : .
Standard Deviation of SCC Data : Si= - 3.992 .
Standard Deviation of NPC Data S52= 6.062 -
Number of Data K= 28
Fo =(852%82)/(S1%81)= 2.3059489
F(27,27,0.05)= 1.9 '
F(27,27,0.01)= 2.51

Since Fo > F(0.05), :
the equality of variances is rejected at
significance level of 5 XK.

Since Fo ¢ F(0.01), .
the equality of variances is not rejected at
significance level of 1 %. '

2) Conmparison Test on Paired Ash Déta - o
Average of Difference . d=-4.059172

Standard Deviation of Difference $d=3. 4983411
te =1dl/Sd%SAR(N) = - 6.13980086
t(27,0.05)= 2.052
t(27,0.01)= 2.771

Since to > t(0.01),
the difference is 31gn1f1cant at sxgniflcance
level of 1 ¥, that is,
SCC presented lower ash than NPC did.

- 19--30



Data Shlp

No. No.
21 30
"2 31
-3 32
4. 33
B 34
7 36
9. 38
10 - 39
11 40
12 41
13 42
147 43
15.. 44
16 45
17 486
18 47
19 - 48
207 49
21 50
22 51
23 B2
24. 53
25 54
26 55
27

Comparison

~8§CC (adb)
IH - Ash
- 19.83 6.17
17,96 8,93
18.81 - 7.49
18,11 6.85
19.04 5.65
15,06 7.90
15.00 8.87
16.59 10.64
16.70 10.52
17,16 8.03
15.81 .58
14,28 - 12.21
13.098 15.68
13.09 12.60
15.22 -14.69
14.96 7.51
18..44 3.95
14.82 10,48
11.23 - 8.99
'14.95 6.33
“13.50 - 9.82
14.50  7.67
17.10 6.49
13.02  6.84
13,97 8.43
17.28 7.35
15.18 9.05

N
M
18.
17.
17.
17.
15.

of Ash Data,lst Half of 1985

PC (adb) SCC NPC
Ash  Ash(db) Ash(db)
62  8.38  7.70  10.30
42 10.86 10.88  13.15
12 8.9  9.23 10.85
56  8.33  8.36  10.10
51  7.72  6.98  9.14
40  10.46  9.30  12.38
19 11.61  10.44 14,02
19 14.55 12.76  17.36
88  16.14 12.63  18.74
50 11.19  9.69  13.24
05  12.37 11.38  14.73
12 16.18  14.24  19.06
29 18.74 18.04  21.86
42 15.53 14.50  18.58
94 18.08 17.33  21.51
68 ~ 7.59  8.83  9.11
95  9.86 10.97  12.02
63 10.90 12.30  13.07
74 9.11  10.13  10.94
82  6.88  7.44  8.27
56  8.34 11.35  10.37
42 9.68  8.97 11.72
28 6.49  7.83  8.04
36 7.00 7.86  8.68
66 8.04  9.78 10.13
20 7.7  8.89  9.76
43 9.07 10,67  11.26

Average 10.684 12,904

1) Test on Equality of Variances

Standard Deviation of SCC Data
Standard Deviation of NPC Data
Number of Data

Fo =(32%82)/(81%81)= 2.

F(26,26,0.05)=

" F(26,26,0.01)=
Slnce Fo 2 F(O 05),

SThev 2.826 4.001
3= 2.826
S2= 4.051
K= 21
0539973

1.93
2.55

the equality of variasnces is rejected at
significance level of 5 X.

Sinee Fo ¢ F(0.01),
‘the equaiity of variances

significance level of 1 %.

is not rejected at

2) Comparison Test on Paired Ash Data
Average of Difference

‘Standard Deviation of Difference

Since to £ (0.01),

to =1dl/8dxSAR ()=
+(26,0.05)=
t(26,0.01)=

6.
2.058
2.779

d=-~2.219029
Sd=1.7486709
5938143 '

the difference is significant at significance

lev

el

of 1 %,

that

is,

SCC presented lower ash than NPC did.

1931
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Comparison of Ash Data, 2nd Half. of 1985

leference

Ash (db) Ash(db) (3CC-NRC)

29}55._f_

=1.65
fak'O;lﬁ
-1.22
=303
. -1.88
C 0014
=022
=012

Data Ship SCC {(adb) NPC (adb) SCC. - PG
Noe. HNo. IM Ash 1M hsh
1 57 15.22 12.62 . 18.47 13.48 14,89 16,53
2 58 14.79 13.80 19.00 12.990  16.20 16,04
3 59 14.55 13.62 20.06  13.72 15.94 ,17;16 o
4 60 15.22 10.64 -20.35 12,49 12:55 15.68
5 61 13.53 10.31 20.71 10.93 11:.92 13,78
] 62 14.54 g.15 20,21 8.65 . 10.71 10:.8b
7 63 14.12 13.37 20.77 12.51 15:57 - 15.79
8 64 15.75 10.81 19.68 10.40 12.83  12.95
9 65 14.49 12.49 19.08 12.31 -14.61 15.21
10 66 14.98 15.775 18.62 16.72 18.53 :
11 67 15.58 12.31 20.19 12.80 14.58 16.:04
12 68 16.01 13.02 17.75 14.49 165,50 17.62
13 69 15.17 12.42 21.09 12.64 14.84 16.02
14 70 17.32 3.00 20.61 8.91 10.89. - 11.22 .
15 71 15.30 8.72 20.19 g.70 10.30 -10.90 -
16 72 13.08 10.93 21.58 10.16 12:71 - 12.96
17 73 13.47 10.15 20,32 10.29 11.73  12.91
18 74 13.25 9.45  19.49 10.00  -10.89  12.42
19 75 13.67 9.01 15.48 9.54 10.44 °11.29
20 76 13.64 8.176 16.13 8.20 10.14  10.97
21 77 11.54 12.78 14.52 15.51 14.45 ‘18,14
22 78 11.72 11.34 15.02 12.05 12.85 14.18
23 79 13.94 10.47 16.42 10.84 12.17 12.97
24 80 14.62 9.84 16. 56 10.00  11.52 11.98
25 g1 15.22 11.09 14.79 10.50 13.08 12.32
26 32 13.27 10.45 16.47 11.60 12.065 . 13.8¢
27 83 14.18 9.40 16.29 10.86 10.95 12.97
Average 13.060 14.198
SThev 2.174 2.535
1) Test on Equality of Variances . :
Standard Deviation of SCC Data Si= 2.174
Standard Deviation of NPC Data S2= 2.535: -
Humber of Data W= 27
Fo =(82%82)/(51%81)= 1.3599579
F(26,26,0.05)= 1.93 _
F{26,26,0.01)= 2.55

Since Fo < F(0.05),

the eguality of variances is not re&ected at

significance level of 5 %.
Then,

the comparison test on ash data can be

conducted.

2} Comparison Test on Paired Ash Date

d=-1.138466.-

Average of Difference

Standard Deviation of Difference $d=0.9816029
to =1di/Sd*SAR(N) = 5.9657382
£(26,0.05)= 2.0586
£(26,0.01)= 2.779

Since to > t(0.01),

the difference is significant at 31gn1f1cance

level of 1 %, that is,

SCC presented lower ash fhan NPC d1d
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- Comparison of. Ash Data, lst Half of 1088

Data Shlp - SCC (adb) NPC (adb) SC

Slnce Fo < F(O 05),

C
No. - No. - 1M - Ash I Ash Ash (db)
1. 84 - 13.068° 10.11 15.73 9.86 11.63
-2 8b . 12.23 10.40 14.57  10.59 11.85
-3 86 -.-12.28 12.04 15.33 12.44 13.73
4 87 14.61 12.99 14,18 14.45 15.21
5 - .88 14.67 12.74 - 14.07 13.77 14.93
6 89 13.01 - 9.63 12.40 10.77 11.07
7 90  16.34 9,36 14,43  © 9.97 11.19
8 91 13.83 11.79 14.56 12.61 13.68
9 - 82 14.99 13.24 13.58 14.08 15.57
10 a3 13.64 13.31 15.38 13.53 15.41
11 94 - 14.21 12.04 18.42 13.14 14.03
12 95 15. 84 9.67 18.42 9.94 11. 49
13 96 17.963 9.14 15.88 9.63 11.14
14 7 17.34 8.41 16.56 9.54 10.17
15 98 - 14.87 9.58 15.28 10.02 11.25
16 98 - 12.98 -§.66 13.93 10.04 .95
17 100 15.19 8.88 16.32 g.51 10.47
18 101 15.50 8.50 16.05  8.53 10.06
19 - .102 13.85 8.61 16.90 8.29 9.99
20 103 17.08 8.36 18.35 8.72 10.08
21 104 ~15.08 10.21 16.40 10.70 12.02
22 105 13.95 11.62 16.83 12.21 13.50
23 106 14.61 10.81 17.42 11.14 12.66
24 107 16.49 9,30 17.90 10.94 11.14
25 108 15.43 10.51 16.88 10.29 12.43
26109 15.76 7.59 19.28 .08 9.01
27 1190 16.96 6.73 21.14 6.98 8.10
28 111 15.75 §.05 19.59 §.42 9.55
29 112 17.496 9.88 20.03 9.64 12.04
30 113 16.54 12.92 17.99 13.73 15.48
Average 11.962
STDev 2.085
1) Test on Equality of Variances
Standard Deviation of SCC Data Si=
Standard Deviation of NPC Data S2=
Number of Data . N=
Fo'"(SE*SZ)/(Sl S1)= 1.1297267
F(29,29,0.05)= 1.86
F(29,29,0.01)= 2.42

NPC
Ash (db)

12.838
2.195

2.065
2.1956
30

‘the equality of variances is not rejected at

s;gnzflcance level of 5 §%.

2) CbﬁpariSon-Téét'on Paired Ash Data

Average of Difference d=-0.875689
‘Standard Deviation of Difference Sd=0.6074619
: to ={di/SdxSQR(H) = 7.8957167
t(29,0.05)= 2.045
£(28,0.01)= 2.7586

Since to > t{0.01),

‘the difference is significant at significance

- level of 1 %, that is,
. 8§CC presented lower ash than NPC di

1933
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Data Ship
No.

e OO md T G0 e Lad BN =

No.

153

S

cC

Comparison of Ash Data,

(adb)

Ash .
.50
.29
.88
.22

SThev

1934

HPC (adh)

18 Ash
19.53 C7.67
18.41 7.82
19.85 13.18.
18.54 12.02
16.76 10.99.
18.74 9.79
18.58 7.74
17.35 9.15
18.78 - 9..13
17.45 7.2
18.90 - 8.09
18.88 8.20
18.47 8.03
17.62 3.56
16.95 g.11
14.63 14.98
17.16 10.97
18.13 10.94
198.07 &.56
18.69 3.66
18.18 “7.82
18.74 8.13
18.92 7.64
17.48 8.64
16.01 12.57
18.11 10.49
17.63 11.74
17.47 g.91
18.66 10.29
16.84 11.84
16.51 14.15
16.43 - 13.97
17.63 8.19
18.09 7.58
19.86 7.78
16.58 12.90.
16. 34 12.30
-16.15 13.26
14.71 10.43
16.42 9.44

Average

SCC NPC
9.07  9.30
905 9§
185, 59 16,
14.28 - 14.76
11.91  13.20°
11.33  12.05
- 8.74 9.
11.09 11.:07
30.76 - 11,
9.24  9.35
9.78 9.98
10.33 10.11
9.61  9.85
10,53 © 10.39
10.83  10.97
16.93  17.55
12.84  13.24
13.03  13.3
10,21 10.58
10.54  10.865
. 9.36 9.5
9,40 10.00
9.23 9.42
10.04 10.47
14.65 14.97
12.15 12.81
13.85 14.25
11.61 12.01
12.7¢°  12.65
13.49 14.24
16.32 16.95
16.45  16.
9.78  9.04
- 9.17 9.25
9.48 9071
15.08 - 15.46.
14.23 - 14.70
15.56  15.81
11.87. - 12,
11.32  11.29
11.785 12.141

2.412-

2nd Half of 1986

:51 7-.”:‘

24

leferehce

. Ash(db) Ash(db) ~ (SCC-NPC)

YT
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Comparison of Ash Data, 2nd Half of 1986

Cont‘d
1) Test on Equality of Variances
Standard Deviation of SCC Data Sl= 2.412
Standard Deviation of NPC Data $2= 2.5106
Number. of Data - N= 49
S Feo=(82%82)7(S1%81) = 1.0873505
F(BQ 39,0.05)= 1.71
F(39,39,0.01)= 2.14

~ Since Fo < F(0.05),
the equality of variances is not reaected at
51gn1f10ance level of 5 X%.

2) Comparlson Test on Paired Ash Data

- Average of Difference : d= -0.35544
Standard Deviation of Difference $d=0.2861407
to =|dl/SdxSAR (N) = 7.5900793
- t(39,0.05)= - 2.023
t(39,0.01)= 2.709

- Since to > t(0.01),
the difference is significant at significance
level of 1 %, that is,
SCC presented lower ash than NPC did.
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Comparison of Ash Data, 1987 , o
Data Ship  SCC (adb) NPC (adb) $CC. NPC Difference

No. No. ¥ Ash IN Ash  ‘Ash(db) Ash{db) (SCC-NPC)
1 154 12,40 9.05 12.73 9.00 10.33 10.31 - " 0.02
2 155  13.40 7.35  13.51 7.34 - 8.49 8,400 7 0,00
3 156 14.75 6.48  15.05 9.90 11.12 11.65 - . -0.53
4 157 13.92 8.27  13.71 8.55  8.61 991 -0.30
5 158 14.38 - 8.89 14.86  8.86 - 10.38  10.15 . . 0.24
65 159  13.41 10.37  13.48  10.79 11.98 12,47 - =0:.49
7 160 11.46 13.09 11.61 13.69 14,78 15,49 -~ -0.70
8§ 161 12.80 11,11 12.75 11.34. 12.74 13,00 ~0.26
e 162 13.15 10.54 13.41 10.61 ~12.14 - 12.26 ~ -0.12

10 163  14.61 9.96 14.62 10.04 11.66 11.76° . -0.10

11 164 15.46 13.83 15.47 13,98 16,36 - 18.54 . -0.18

12 165 15.20 11.98 . 14.79 12,02 14,13 ~ 14.11~ 0,02

13 186 12.75  12.61 12.91 12.54 14.45 1440 Q.05

14 187 14.65 12.23 14,58 12,20 14,33 :..14.28 005

15 168 15.36 11.76 15.87  11.83 13.89 14.18 --0.29

16 169 14.42 12.18 15.80 12.18  14.23 ~14.48 -0.25

17 170 15.21 10.85 15.64 10.94  12.80° 12,97 - =-0.17

18 171 15.98 11.01 15.58 11.27  13.10 - 13.35 - -0.25

19 172 15.02 13.72 13.86 13.79 18.14 -~ 16,01 - 0.14"

20 173 13.36 13.63 12.98 13.63 15,73  15.88 0.07

21 174 17.00 11.77 16.07 11.81 14.18  14.07 - 0.11

29 175 15.86  12.46 15.43 12.41 14.81 14.67  0.13

23 176 15.13 14.17 13.79 14.43 16.70 18.74 -0.04

24 177 15.38 15.64 15.09 15.80 18.48 18.61. ~0.13

25 178 13.49 13.98 13.27 14.30 16.16  16.49 -0.33

26 179 14.44 14.85 14.36 15.25 17.36  17.81 -0.45

27 180  14.83  14.21 14.48 14.35  16.65 16.78 = -0.13

28 181 14.93 16.16 14.73 16.32 16,00 19.14 ~0.14

29 182 13.89 16.86 14.16 17.22 19.53  20.08% - -<0.53

30 183 13.45 14.29 13.62 14,29 16.51  16.54 -0.03

71 184 11.96 16.27 11.93 16.58 18.48  18.83 - =0.35

32 185 13.30 15.99  13.50  16.34 18.44 18.91 - -0.47

33 186 13.52 11.60 13.51 11.66 13.41 13.48 -0.07

34 187 14.41 10.10  15.47 10¢.23 11.80 12.10 -0.30

35 188 16.65 9.74 16.88 10.32 11.69 12.42 C~0.73

36 18¢ 15.08 10.856 15.45 11.886 12.79 13.79 -1.00

37 190 14.26 12.18 14.14 12,52 14.21 14.58 -0.38

38 191 14.19 10.94 14.35 11.15 12.795 13.02 -0.217

3¢ 192 16.06 11.35 15.07 11.81 13.52 13.91 -0.38

40 193 14.58  13.19 14.92 13.34 15.44  15.68 -0.24

41 194  15.12 14.9% 15.13 15.086 17.66 17.74 ~0.08

42 195 16.02 10.15 15.8% 10.30 12,09 12,25 = ~0.16

43 196 14.91 11.12  14.52 11.61 13.07 13.58 -0.,51

44 197 13.72 13.12  13.79 13.44 15.21 15.59 -0, 38

45 198 15.82 10.22  15.00 10.55 12.14 12.41 = -0.27

46 199  15.95 10.75 14.74 10.99 12.79 12.89 - -0.10

47 200 15.88 10.26 14.66 10.64  12.20 12.47 ~0.27

48 201 17.55 5.68 16.68 6.87 8.10 8.25 -0 14

49 202 15.00 14.66 14,59 15.38 17.25 18.01 -0.76

50 203 15,38 10.25 14.66  10.36 -12.11 12.14 -0.03

51 204 15.00 16.72°  15.02  11.15 12.61 13.12 -0.51

52 205 14.52 10.58 14.23 10.99 12.38 12.81 - -0.44

53 206 14.83 11,56 14.83 11.91 13.56 13.98 -0.42

/ Cont'd
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Comparison of Ash Data, 1987

_ Cont'd
“pata Ship - SCC. (adb) NPC {(adb) SCC HPC Difference
No. No. 4 Ash IN Ash Ash (db) Ash{db) (SCC-HPC)
54 207 . 15.05 9.53 . 15.23 '9.58 11.22 11.30 -0.08
5b 208 15.00 11.486 15.56 11.64 13.48 13.78 -0.30
K6 209  14.30 13.96 14,54 14,317 16.29 16.81 -0.53
K7 210 15.74 13.48 15.00 14.15 16.00 16.65 -0.65
58 ..211 15.14 14.86 14.52 15,72 17.51 18.39 -0.88
59 - 212 15.06 12.07 15.54 11.74 14.21 13.90 0.31
Average 14.071 14.325 -0.254
SThev 2.609 2.663 0.272
1) Test on Equality of Variances
. Standard Deviation of SCC Datsa S1= 2.609
Standard Deviation of HNPC Data S2= 2.663
Number of Data ' = 59
P, =(82%82)/(S1x81)~= 1.0417845
F(58,58,0.05)= 1.556
F(58,58,0.01)= 1.87

SIHCE l"o < F(Q 05)9
the equality of variances is not rejected at
significance level of 5 %.

2) Comparison Test on Paired Ash Data

Average of Difference d=-0.254009
Standard Deviation of Difference Sd=0.2724002
to =ldl/Sd%*SAR(H) = 7.1625543
1(58,0.05)= 2.002
t(58,0.01)= 2.664

‘Since to > £{0.01),
the difference is significant at significance
level of 1 ¥, that is,
SCC presented lower ash than NPC did.
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Data Ship
Ne. No.
1 2
2 3
3 4
4 5
5 6
6 7
7 8
8 9
g 10
10 11
11 12
12 13
13 14
14 15
15 18
18 17
17 18
18 18
19 20
20 21
21 22
22 23
23 24
24 25
25 26
25 27
27 28
28 29

Comparison of BTU Data,1984

SCC (adb)

¥ BTU .

19.10 8549
16.91 8136
17.86 7792
17.51 7520
17.86 9009

17.11 8521

17.79 7876
17.92 8438
17.86 8881
17.72 8652

16.61 8261

14.97 8074
14.31 8143
14.85 7961
15.01 8464

-17.57 8445

16.97 8322
15,32 7005
18.77 8190
17.60 19438
18.15 77177
17.68 79690
17.17 8081
16.11 3206
17.58 8493

19.22 8031

17.64 7542
16.19 7554

1) Test on Equality of Variances

Standard Deviation of SCC Data
Standard Deviation of HPC Data

Humber of Data

Since Fo > F(O 01),

Fo =(S2%82)/(81%81)=

F(27,27,0.05)=
F(27,27,0.01)¢=

HPC (adb) SCC NPRC
IM BTU
16.66 8678 10567 10414
18.48 7961 9792 9532 .
18.32 7783 9486 0528
18.37 7232 9116 | 8859 -
18,35 - 9091 -~ 10968 11134
17.49 8128 10280 9851 -
18,77 7836 - 9580 90647 -
16.87 8466 10280 10184
19.54 8453 10812 10506
20.64 8697 10515 ~ 10959 -
16.20 - 8006 . 9906 - 9554
16.58 7820 9495 9374
16.43 7850 9503 9393
14.85 7580 9349.
16.98 8116 99590 9776
16.22 8248 10245 9839
16.23 7625 10023 9102
14.20 7392 9335
15.37 7838 . 10082 9261
14.67 7248 9846 8494
13.35 7107 9502 - 8202
15.55 7504 9670 8886
16.05 7662 9756 9127
15.80 7374 9782 8758
15.89 7742 - 10305 9205
15.38 7413 9942 . 87680
13.44 6803 9157 - - 7859
15.32 6849 9013 8038
Average 9858.06 9350.4
SThev 504.3 809.8
S1= 504.336
S2= 309.754
N= 28
. 2.5778981
1.9
2.51

.foference

BTU (db) BTU(db) (SCC-NPC)

the equality of variances is regected at

significance level of 1 %.

Therefore,strictly speaking,
the comparison test on BTU data can't be
conducted due to the variation difference,

2} Comparison Test on Paired BTU Data
Average of Difference
Standard Deviation of Difference

Since to, > t(0.01),

to =1d|/SdxSQR(N) =

£(27.0.05)=
£(27,0.01)=

2.052
2.1771

d=50

5.6114293

$.19273

$d=480.16193

8902

8615

153
260

the difference is significant at significance

level of 1 ¥,

that

¥
18,

SCC presented higher BTU than KPC did.
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Data Ship
No. ~No..
130
2 31
3 32
4 33
5 34
6 35
-7 36
-8 37
9 38
10 39
11 40
12 41
13 42
14 43
15 44
16 45
17 46 .
18 47
19 - 48
20 .49
21 .50
22 51
23 . .52
24 53
25 54
26 - 55
27 56

19,04

Comparison of BTU Data,lst Half of 1085

SCC (ad
(R

-19.83
- 17,96

18.81
18,11

b)

BTU

9216

9045
9147
9325
- 9362

95717

- 9366
. 8922

8946
0328

9236
89003
-8639

9070
8496
9613

9078
9166

9628
9722
9280
9628
9506
9807

9398
19303
9411

1) Test on Eaquality of Variances

Standard Deviation of SCC Data
Standard Deviation of NPC Data

Humber of Data
P o =(8S2% $2)/(S1%81) =

F(26,26.0;05)= 1.93
F(26,26,0.01)= 2.55

‘Since Fo ¢ F(O 05),

RPC (adb) SCC NPC
¥ BTU BTU (db) BTU (db)
18.62 9116 11496 11202
17.42 8840 11025 10705
17.12 9166 11266 11059
17.56 8210 11387 11172
15.51 9358 11564 11076
15.40 8157 11275 10824
17.19 0166 11019 11069
‘16.19 8737 10697 10425
13.88 8866 10739 10295
15.50 92286 11260 10918
16.05 8963 109790 10677
15.12 8578 10491 10106
14,249 84902 9940 10386
" 16.42 8580 10436 10266
15.94 8066 10021 9596
16.68 9433 11304 11321
17.85 9054 11130 11035
16.63 . 8823 10761 10583
16.74 9029 10846 10844
16.82 9304 11431 11185
19.56 9164 10728 11392
17.42 8038 11261 10823
-18.29 9045 11467 112907
19. 36 9074 11275 11252
20.606 9106 10899 11477
- 20.20 9179 112486 11503
19.43 9035 11097 11214
Average 11001.2 10874.5

STDev 422.4 462.4

Sl= 422.415

$2= 462,388

N= 27

1.1082054

the equality of variances is not rejected at

: significance level of 5 %.
Then,'

the comparison test on BTU data can be

conducted,

2) Comparison Test on Palred BTU Data
Average of Difference
‘Standard Deviation of Difference
to =l1di/SdxSAR(HN)=

£(26,0.0
t(26,0.0

5)=
1)=

2.056
2.779

Since £(0.05) < to < £(0.01),

the difference is significant at significance

level of

SCC presented slightly higher BTU than NPC did.

5 %,

that is.,

11941

d=126.68023

Sd=31

2.1073449

2.35978

Difference

(SCC-HPC)
294
320
207
215
488
451
~50
272
445
342
294
385
~-446
170
426
~17
96
178
2
246
-664
437
260
23
-578
-256
-117

126.7
312.4



Comparison of BTU Data, 2nd Half of 1985

HPC:

fofebenée

Data Ship sce (adb) NPC (adb) SCC-

No. No. M BTU IM BTV BTU(db) BTU(db) (SCC NPC)
1 57 15.22 8892 18.47 8515 10488 10444~ 44
2 58 14.79 8920 ° 19.00 8489 10468 '.10480 12
3 59 14.55 8802  20.06 8225 10301 .-10289% . 12
4 60 15.22 8925  20.35H 8417 10527 10667 - - -40-
5 61 13.53 9082 20,71 8535 . 10503 10764 -~ =261
& 62 14.54 9463  20.27 - 8858 - 11073 . 11110 .- =37
7 63 14.12 0009 20,77 8388 ..10490° 10587 - - ~97
g 64 15.75 9062 19.68 8701 10756 - 10833 - =77
9 65 14.49 8993 19,08 ~ 8433 10517 10421 - o 9%

10 66 14.98 8541 18,62 7940 10046 . - 8757 '-~289

11 67 15.58 8964 20.19 8394 10618 10517 - 101

12 88 16.01 8785 17.75 8517 10460 10385 105
13 69 15.17 9012 21.09 8317 - 10624 10540 . ‘84

14 70 17.32 9145 - 20.61 8780 11061 11059 1

15 71 15.30 9366 20.19 8806 11058 -~ 11034 24

16 72 13.98 9229  21.58 8452 10729 10778 - ~449

17 73 13.47 04904 20,32 8680 10972 10894 =78

18 74 13.25 0640  19.49 8867 111120 - 11014 =89

19 75 13.67 9695 15.48 9346 112300 11058 172

20 76 13.64 9600 16.13 - 9337 11116 11133 -16

21 77 11.54 9393 14.52 8670 10618 10143 476

22 78 11.72 9623 15.02 9032 10801 10628 272

23 79 13.94 9352 16.42 89286 10867 10580 187

24 80 14.62 9346 16.56 9185 10946 - 11008 ~62

25 81 15.22 9104 14.79 - 9182 10738 10776 =37

26 82 13.27 9471 16.47 9220 10820 11038 -118

27 83 14.18 9513 16.29 g142 11085 10921 164

Average 10749.1 10697.3 51.8
SThev - 295.5  335.4 147.7
1) Test on Egquality of Variances . s
Standard Deviation of SCC Data © Sl= 295.499
Standard Deviation of NPC Data 52= 335 437
Number of Data N= 27
Fo =(S2%52)/(51%81)= 1.2885773
F{(26,26,0.05)= 1.93 '
F(26,26,0.01)= 2.55

Since Fo < F(O 05),

the equality of variances is not reaected at

significance level of 5 %.

Then, : .
the comparison test on BTU data can be

conducted.

2) Comparison Test on Paired BTU Data

Average of Difference | d=51;§?1481

Standard Deviation of Difference ~ Sd= 147.7221
to =1dl/Sd%SQR(N) = 1.8210715 - .
1 (26,0.05)= 2.056 .
t§26,0.01)= 2.779

Since to < t(0.05),

the dlfference is not 31gn1f1cant at: 31gn1f1cance

level of 5 %, that is,

SCC presented the same level of BTU as NPC dld
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o - Comparison of BTU Data, I1st Half of 1986
pata Ship . SCC (adb) NPC (adb) SCC NPC Difference

No. . No. -,IM BTU . IH BTU BTU(db) BTU(db)} (SCC-NPC)
1 84 _13;08f - 9552 15.73 9287 10989 11021 -31
-2 85 12.23 - 9592 14,57 4269 10929 10850 79
'3 86 12,28 - 89370 15.33 8907 10682 10520 162
4 87 14.61 8928 14,18 8793 10456 10246 210
B 88  14.867 8952 - 14.07 8803 10491 10244 247
6 89 13,01 9536 12,40 0317 10862 10636 326
7 90. 16,34 9243 14.43 9245 11048 10804 244
8 91 13.83 9268 14.58 9016 10755 10552 203
9 92  14.99 9001 13.586 8767 10588 10142 449
10 93 13.84 90869 15.38 8710 10501 10293 208
i1 94 - 14,21 - 8051 16.42 8581 10550 10267 283
12 95 15,84 3244 18.42 8761 10984 10739 245
1.3 96 - 17.93 9007 15.88 8984 10975 10680 295
14 a7 17.34 - 9235 16.56 9071 11172 10871 301
15. a8 14.87 9409 15.28 9195 11053 10853 199
i6. 99 12.98 - 9735 13.93 9341 11187 10853 334
17 100 15.19 9399 16.32 9170 11082 10958 124
18 101 15,50 0483 16.05 9249 11222 11017 205
19 102 13.85 9711 16.90 8104 11272 10955 317
20103 17.08 9352 18.35 8936 11278 10944 334
21 104 - 15,08 4250 16.40 8998 10893 10763 129
22 105 13.95 0234 16.83 8720 10731 10485 246
23 106 14.61 0242 17.42 8822 10823 10683 140
24 107 16. 49 - 9465 17.90 8779 11334 10693 641
25 108 15.43 9147 16.88 9005 10816 10834 -18
26 108  15.76 9460 19.28 8786 11230 10885 345
27 110 16.96 9413 21.14 8868 11336 11245 g0
28 111 15.75 9449 19.59 8092 11215 10063 1152
29 112 17.96 8119 20.03 8615 11115 10773 343
30 113 16.54 8919 17.99 8334 10687 10162 524
Average 10045.2 10667.7 277.5
STDev 270.1 305.8 217.4
1) Test on Equality.of Variances
Standard Deviation of SCC Data Si= 270.136
Standard Deviation of NPC Data $2= 305.783
Number of Data - - N= 30
Fo-’(32*32)/(31 Sl)~ 1.2813322
F(29,298,0.05)= . 1.86
F(20,29,0.01)= 2.42

Since Fo < F(0.05),
the equality of variances is not rejected at
s1gn1f;cance level of 5§ %.

2) Comparison Test on Paired BTU Data

Average of Difference d= 277.4935
Standard Deviation of Difference Sd= 217.4495
' to =1d]/SdxSAR(N) = 6.9806436
£(29,0.058)= 2.045
£(29,0.01)= 2.756

- Since to, » £(0.01),
" the difference is significant at significance
level of 1 %, that is,
SCC presented higher BTU than KPC did.
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Comparison of BTU Data, 2nd Half of_198$ '

Data Shiep = SCC (adb) NPC (adb) SCC NPC. Difference
No. No. TH BTU 1M BTU  BTU(db) BTU(db) (SCC-NPC)
1 114 17.30 9331 17.53 g209 11283 - 11166 118
2 115 19.42 9138  18.41 9111 11340 11167 . . 173
3 116 17.386 8554  19.85 8211 10351 10245 . - 106
4 117 14.41 9045 18.54 8480 10568 ~ 10410 - 158
5 118 15.31 9184 16.76 3828 10844 10607 - 238
6 119 16.03 9022 18,74 8792 10744 10820 - ~75
7 120 16.90 9254  18.538 9139 11136 11225 -89
8 121  16.44 9133 17.35% 9057 10930 10958 - -28
g 122 17.67 g007 18.78 $881 10040 10934 - 8
10 123 16.1786 9262  17.45 9149 11127 11083 - 44
11 124 17.99 9163 18.90 9089 11173 11207 -34
12 126 17.8% 9081  18.88 9007 11070 11103 - =33
13 126  16.97 9267  18.47 9062 11161 . 11115 . 46
14 127 16.35 9341  17.62 9121 11167 11072 95
15 128  15.98 9298  16.95 0128 11066 10981 - 75
16 120  13.82 8825 14.63 8658 10252 10139 113
17 130 16.02 9036 17.16 8886 10753 10727 . 28
18 131 17.41 8825 18.13 8695 10685 - 10620 - - 65
19 132 17.94 9165  10.07 - 8958 ° 11169 11088 . 100
20 133 17.53 9154  18.869 8853 11100 - 11011 = - 89
21 134 17.16 0255 18.18 9100 11172 11122 50
22 135 18.31 0131 18.74 . 9037 11178 11121 87
23 136 17.91 9163  18.92 g088 11162 11209 -47
24 137 16.23 9396  17.48 9151 11216 11089 .~ 127
95 138  15.31 3861  16.01 8770 10463 10442 - 21
26 1390  16.87 9056  18.11 8761 10894 10735 - 159
27 140  16.32 88690 17.63 88682 10599 10540 - . 58
28 141 17.55 9013 17.47 8897 10931 10780 151
29 142  18.36 8763 18.68 8770 10734 10782 . -48
30 143  16.38 8931 16.84 8772 10680 10557 . 124
31 144  16.18 8562 16.51 8539 10215 10228 - -13
32 145 16.13 8615  16.43 8601 10272 10292 - . =20
33 146 17.25 9150  17.63 8149 11057 11107 -50°
34 147  17.81 9246  18.09 9228 11250 11266 -16
35 148  20.44 8960  19.86 9012 11262 . 11245 .. 17
36 1490 17.04 8695 16.58 8668 10481 - 10391 . 90
37 150  16.89 8625  16.34 8852 10378 10581 .~ -203
38 151 16.21 8685  16.15 8728 10365 10409 - -44
3¢ 152  15.73 9161  14.71 9191 10871 10776 95
40 153 17.13 9070  16.42 9073 10945 10855 89
Average 10874.6 10829.8 - - 44.7
STDev 331.7  331.2 86.6

19—44



Comparison of BTU Data, 2nd Half of 1986

Cont'd
1) Test on Equality of Variances

: Standard Deviation of SCC Data St= 331.731
~Standard Deviation of HNPC Data $2=  331.197
Number ‘of "Data : H= 40
7 Fs =(S1% Sl)/(S2 x$2) = 1.0032239

F(390,39,0.05)= 1.71 .
‘JF(39.39;0101)=_ 2.14

Since Fo < F(0.05),
" the equality of variances is not rejected at
-SIgnaficance level of 5 %. - '

2) Comparlson Test oh Paired BTU Data

Average of Difference d=44.682989
Standard Deviation of Difference Sd=806.621141
, te =ldl/Sd%SAR(N) = 3.2624835
4 (39,0.05)= 2.023
£(39,0.01)= 2.709

"~ Since to > t(0.01),
the difference is significant at significance
level of "1 %, that is, _
SCC presented higher BTU than HKPC did.
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Comparison of BTU Data, 1987 o
Data Ship SCC (adb) KPC (adb) $CC NPC  Difference

Ho. HNo. INM BTU i1 - BTU - BTU(db) BTU(db) (scc HPC)
1 154  12.40 0682 12,73 - 9678 11053 11080/ ~37
155  13.40 9813 13.51 8782 11331ﬁ_;11310,”ﬁ RS

3 156  14.75 9385 15.05 355 11009 - 11012.:. . .- =4
4 157 13.92 9625  13.71 9613 11181 11140 S §|
5 158  14.38 9573  14.66 8499 . 11181 11131 SR 1 )
6 159 13.41 9340 13,46 9273 10786 10716 71
7 160 11.46 9301 11.61 9268 10505 -10485 .~ 20
8 161 12.80 9408  12.75 9438 . 10789 . 10817 -28
9 162 13.15 9425 13.41 9359 10852 10808 44
10 163  14.61 g304  14.62 9264 - 108896 - 10850 . 48
11 164  15.486 8717 15,47 8703 10311 10296 . /15
12 165 15,20 9010 14.79 9015 . .10625. 10680 . . 45
13 166  12.75 9278 12.91 92189 10634-- 10586.. - . 48
14 167  14.85 9084 14,58 9055 10643 10601 43
15 168  15.36 8613 15.87 8925 10530 . 10608  -78
16 168  14.42 8973  15.90 8849 10485 10522 =37
17 170 15.21 0060 15.64 9035 10685 10710 .. . -25
18 171  15.96 8972 15.58. - 9027 . 10676 :: 10693 =17
19 172  15.02 8908  13.88 8969 10480 10412 - 638
20 173  13.36 8080 12.98 9062 . 10365 .. 10414 - -49
21 174  17.00 8827 16.07 8866 10635 10564 71
22 175 15.886 8811  15.43 8808 10472 10415 - 57
23 176 15.13 8765 13.79 8777 10328 10181 147
24 177 15.38 8480  15.09 8512 10021 10025 -3
25 178  13.49 9005  13.27 8987 10409 10362 47
26 179  14.44 8732 14.386 8727 10206 10190 - - 15
27 180 14.63 8716  14.48 8753 10210 10235 =25
28 181 14.93 8426 14.73 8464 9905 . 9026 L=21
29 182 13.69 8491  14.18 8468 9838 = 9865 -217
30 183 13.45 8802  13.62 8848 10274 10243 - 31
31 184 11.98 8735 11.93 8837 . 9922 10034 - <112
32 185  13.30 8536 13,59 85886 9845 9936 - -91
33 186  13.52 9178 13.51 9181 10613 10615 -2
34 187 14.41 9336  15.47 9314 10908 11019 -111
35 188  16.65 9102  16.88 9111 10820 10961 =41
36 189 15.08 9178 - 15.45 9125 10808 10792 - 15
37 190 14.28 9137 14.14 9172 10657 10683 -26
38 191 14.19 9289  14.35 9313 10825 10873 -48
39 192  16.06 8937  15.07 9024 10647 108625 = 22
40 193  14.58 8763  14.92 8756 10259 10291 ~33
41 194  15.12 8538  15.13 851¢ 10059 10038 21
42 195  16.02 9067  15.89 9077 10797 10792 . B
43 196  14.91 9178  14.52 9136 10786 10688 . 98
44 197  13.72 0097 13.79 9096 10544 10551 ST
45 198  15.82 9150  15.00 9294 10870 10934 - - ~Bb
46 199  15.95 0084 14.74 9265 10808 10867 . -59
47 200  15.88 8152  14.66 9208 10880 10790 90
48 201 17.55 0395 16.68 09522 11395 11428 - -33
49 202  15.00 8608 14,59 8627 10127 10101 28
50 203 15.38 9168 14.66 9302 10834 10800 . -~66
51 204  15.00 9181 15.02 9205 10801 10832 - - -31
52 205  14.52 9303  14.23 9364 10883 10918 =34
53 206 14.83 9087 14.83 9082 10869 106863 © B
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Comparison of BTU Data, 1987

_ _ Cont'd
Data Ship SCC (adb) NPC (adb) SCC KPC Difference
No. - No. 1M BTU IH BTU BTY (db) BTU (db) (SCC-HKPC)
54 207 15.05 - 9361 15.23 9366 11019 11049 -29
56 208 15.00 - 9139 15.56 9070 10752 10741 10
56 209 14.30 8809 14.54 - 8726 10279 10211 68
57 210 15.74 8§732 15.00 8711 10363 10248 115
58 211 15.14 8615 14.52 8574 10152 106030 122
59 212 15006 49056 15,54 9012 10662 10670 -8
Average 10599.9 10594.4 5.6
SThev 360.,7 365.5 55.5
1) Test on Equality of Variances
. Standard Deviation of SCC Data S1=  3060.723
Standsrd Deviation of NPC Data S2= 365.542
Number of Data N= 59
=(§2%82)/(S1%81) = 1.0268983
F(58 58,0.05)= 1.55
F(58,58,0.01)= 1.87

‘Since Fo < F(0.05),
the equality of variances is not rejected at
.significance level of 5 %,

2) Comparison Test on Paired BTU Data

Average of Difference d=5.5326646
Standard Deviation of Difference $d=55.531819
to =ld}/SdxSAR(N) = 0.7721926
t(58,0.05)= 2.002
t(58,0.01)=" 2.664

Since to < ©(0.05),
the difference is not 31gn1f1cant at significance

level of 5 %, that is,
SCC presented the same level of BTU as NPC did.
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