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Lampiran | : Penurunan rumus potensial listrik pada bumi

Operator gradient (V) dalam koordinat bola :

a 10 1 0

V= E_i—;%_*—rsine% (Ll.O)
Sehingga untuk operator Laplacian (V?) adalah :
210 (20), 1 d(. a0\, 1 2 _
ve= r2 9r (T 6r) + r2sin6 060 (Sln 0 00 ) + r2sin6 9¢2 0 (L1.2)

Berdasarkan persamaan 2.9 untuk medium homogen isotropik :

Vo= 2 (2 )+ i (sinB50 )+ o =0 (L13)

r2 or ar r2sin@ 00 r2 sineaTiz

Mengingat bahwa pada arus tunggal, arus mengalir simetri terhadap 6 dan @
sehingga 6 = @ = 0, dan persamaan (L1.3) menjadi :

v2y =li(rzﬁ)+o+0=0

r2 or ar

1 (dr?adv da?v
= — (—— T'Z _) =0
r2 \dr dr dr?

_rav AV (L1.4)

r2dr = dr?
Kemudian persamaan (L1.4) dikalikan dengan r2 sehingga menjadi :

220 dV oAV

r2dr arz 0
2
2r 41250 =0 (L1.5)

kemudian persamaan (L1.5) di integralkan :

av d?v
IZT'E-FJ.TZFZIO

Lintik [ r% dimisalkan u = 2r dan dv = % sehingga :

T av _
'm-. 2rl=2rv— [V2dr

" i
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=2rV—-V2r

=0 (L1.6)

2 2
Untuk [ 72 %Y dimisalkan u = 72 dan dv =3~ sehingga :
dar dr

d%v dav dv
[r2—=1r —— [2r—
dr? dr dr
av
= r2—— (L1.7)
dr

Berdasarkan hasil pengintegralan pada persamaan (L1.6) dan (L1.7), sehingga
persamaan (L1.5) menjadi :

v _B (L1.8)
Kemudian dilakukan lagi proses integral pada persamaan (L1.8) :
f‘;—:dr = f%dr
V=B[r2dr
=B(-Dr Ydr+C
= —f +C (L1.9)

Pada kasus arus listrik pada bumi berlaku luasan setengah bola, berdasarkan
persamaan (2.3) menjadi :

I1=].A

= (-0 E)2nr?

= (—; E) 2mr? kemudian subtitusi persamaan (L1.8)

— (__% Ei):htrz (Ll.lO)

r2

t diperoleh :

PO __1Ir
e |--= ey

o
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Apabila dilakukan substitusi persamaan (L1.11) kedalam persamaan (L1.9) maka
akan diperoleh persamaan potensial listrik di setiap titik yang berhubungan
dengan sumber arus pada permukaan bumi yang homogen isotropis adalah :

-Z4c
r

(L1.12)

T2

Persamaan (L1.12) tidak lain adalah persamaan (2.16) pada BAB II.

Lampiran Il : Faktor geometri konfigurasi Schlumberger

Ground

@
O |
R

a—p | @
L i L

| & >
+ >

Gambar 2.8 Susunan Elektroda Konfigurasi Schlumberger (lan, 2013)

Berdasarkan persamaan (2.15) untuk mencari nilai faktor geometri adalah :

=7~ (-

( 1 1 ) ( 1 1 )_1
L—-1 L+1 L+1 L-1
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(L 1 1
- ”(L L+l L+l+L—l>

-1

k=27T(L2 )

2+ D=2l -1
k_2”< C-DL+D )
o (P22l 2
- ”( L—DL+0) )

-1
k=2”(( —l)(L+l))
k=2n((L2—l2)
k=2n< _l2)>
k=7r

2l
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Lampiran 111 : Peta Geologi
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Lampiran 1V : Hasil inversi konfigurasi Schlumberger menggunakan IPI2Win

1. Titik sounding B3

[Tl Error = 1.66% EI [=] @
106F : — N p h | d | an
; ; g 1 0.96 0.95 -0.95
- ; B St M 2| 90 841 937 -9.37
I : : 3| 19.4 33.88 43.25 -43.25
; ; _ 4 |48 4792 9117 -91.17
"""" 5 | 17 321.2 M12.4 -412.37
10 ' P AB/Y 6 | 6.187 464.7 877.1 -877.07
10000 7 102
2. Titik sounding B5
{ffi | Error = 4.30% o] ® |
N]| p h | d | air
S 1 3.41 | 341 -3.41
i _2 1438 401 43.5 -43.51
_______ _3 | 137 192 | 27 -62.71
_4 ] 22.4 399 462 -461.7
; 5| 39 359 821 -820.7
; _6_| 1261
AB/2
= I1IDIDDID
3. Titik sounding C3
i = | ==
N | d | an
1 0.79  -0.79
2 33 099% 1.79 -1.78%
3 6.25 534 713 -7.125
4 490 158 22.9 -22.92
5 28.6 334 357 -356.9
6 1.88 219 576 -575H.9
7 | 2453
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4. Titik sounding C4

(== =]

p h | d | A
0.903 0.903 -0.903

6. Titik sounding D3

___________________________

-------------------

_________

________________________
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395 11.6 125 -12.5
11.4 148 273 -27.3
285 435 70.8 -70.8
19.4 162 233 -232.8
373 321 554 -553.8
100
i IERIER IS
N| p h | d | an
1 1.41  1.41  -1.41
2 | 486 137 278 -2.78
3 | 171 169 197 -19.68
4| 385 209 319 -318.7
5 | 1.47 290 609 -608.7
_6 | 1300

(T [ = |[ =]
N| p h | d | an
0.744 0.744 -0.744
2| s 212 219 -21.94
3| 16 375 594 59.44
4| 291 526 12 112
5 | 456 442 554 554
6 | 1631
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7. Titik sounding D4

100

. — ==

ol N| p h | d | ar

Iﬁﬂ.?ﬂﬁ 0.795 -0.795

2 | 157 151 231 -2305

3| 54 263 286 -286

4108 177 463 -46.31

5 | 234 402 865 -86.51

6 | 311 99 186 -1855

7 |102 226 412 -4115

8 | 731
. o 2
i) 100 1000 10000
8. Titik sounding D5
1000k : : P4
__________________________________________________________________________________________ il o= =]
N| p h | d | ar
1 0.956 0.956 -0.956
2 | 274 251 3.47 -3.466
3 [ 112 109 144 1437
4| 687 50.2 646 -64.57
5 0707 567 121 -121.3
_6_| 567 129 250 -250.3
_7 | 358 496 746 -746.3
; 8 | 403
1 ‘ L il —
10 ﬁ 1000 10000

il o || = | &2

N h | d | an
1 0.693 0.693 -0.693
2 | 814 13.9 146 -14.59
3 | 133 17.8 324 -32.39
4 | 145 63.3 957 -95.69
5 | 206 183 279 | -278.7

b

9.64
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10. Titik sounding E3

S Yl

19.4

h2.6
15.2
1.87
1907

11. Titik sounding E2

e L Sy

=

h

d

@ (=]
|

Alt

=
il

0.644 0.644 -0.644

11.4 0.715

----------------------------------------------------

L aBs

E
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10000

79.2
6.64
4.17
15.3
1.63
268

2.35
20.6
0.7
144
350

1.36
3.1
24.3
95
239
589

-1.359
-3.709
-24.31
-95.01
-239
-h89

==

2.06
16.4

2.92
13.5
177

P h
1.04

o | = =]

—c

d

| Al

117
6.16

0.529 7.61

156
19

1.04
2.21
8.37
16
172
363
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13. Titik sounding F3

7 [ == =
"""""""""""""""""""""""""""""""""""""""""""""""""""""""" N| p h | d | air
| 1 0.698 0.698 -0.698
"""""""""""""""""""""""""""""""""""""""""""""""""""" 2| 330 0699 1.4 -1.397
1o} 3 | 401 26.4 27.8 -?7.8
4| 337 523 80.1  -80.1
5 |0.928 96.1 176 -176.2
______________________________________________________________________________________________________ 6 | 548
10 . ‘ : a8
10 0 1000 10000
14. Titik sounding F4
100 o ik o || = || &
i N| p h | d | an
1 LN 2.37 237 -2.37
2 | 524 211 235 -23.47
3 |9.12 825 106 -106
4 | 306 136 242 -242
5 | 1.51 300 542 -542
6 | 664
i ) L L ‘Al?.r‘IZ
10 100 1000 10000
15. Titik sounding F5
2 i o || = [[==]
"""""""""" N p h | d | an
77777777777777777 1 365 35 -35
| 2 | 89.6 579 9.29 -9.29
1 3 | 27.4 40  49.3 -49.29
: 4| 209 534 103 -102.7
5 11 329 432 A7
R — 6 | 4.9
T :;E;
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17. Titik sounding F6

100 Pa
10 S &
i Mﬂdﬂy :
; BRI
ki T S50 Tat0n
i o || @ || & ]
N| p h | d | an
1 1.92 1.92 -1.92
Z 131 2.2 412 -4.12
3 326 | 36.6 40.7 -40.72
4 11.2 190 231 -230.7
5 4.59 493 24 -723.°7
6 155

| :
| ™8 = _""" _.-'I
=~ =

o
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Lampiran VI : Data geolistrik mapping

1. Lintasan A
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Titik AB/2 | MN Sav | Arus K Rho-semu
Ukur (m) | (m) | (mV) | (mA) (Ohm-m)
A-2000 250 | 100 | 10.80 | 132 1885 77.11

500 5.00 | 246 7775 15.80
800 520 | 519 | 20028 10.03
1000 560 | 418 | 31337 10.50
A-2500 250 | 100 | 23.00 | 947 1885 22.89
500 8.40 | 310 7775 21.07
800 9.00 | 251 | 20028 35.91
1000 8.60 | 231 | 31337 29.17
A-3500 250 | 100 | 12.60 | 242 1885 2454
500 10.00 | 226 7775 17.20
800 9.30 | 637 | 20028 14.62
1000 15.00 | 824 | 31337 14.26
A-4000 250 | 100 | 24.00 | 817 1885 27.69
500 12.00 | 407 7775 22.93
800 9.40 | 507 | 20028 18.57
1000 6.00 | 282 | 31337 16.67
A-4500 250 | 100 | 18.50 | 903 1885 19.31
500 16.30 | 776 7775 16.33
800 500 | 413 | 20028 12.12
1000 6.60 | 463 | 31337 11.17
A-5000 250 | 100 | 14.00 | 994 1885 13.27
500 18.00 | 886 7775 15.80
800 10.00 | 677 | 20028 14.79
1000 10.00 | 571 | 31337 13.72
A-5500 250 | 100 | 15.00 | 975 1885 14.50
500 8.00 | 557 7775 11.17
800 10.00 | 682 | 20028 14.68
1000 10.00 | 554 | 31337 14.14
A-6000 250 | 100 | 14.40 | 671 1885 20.23
500 18.50 | 1070 | 7775 13.44
800 5.00 | 506 | 20028 9.90

100



2. Lintasan B

Titik AB/2 | MN Sav | Arus K Rho-semu
Ukur (m) | (m) | (mV) | (mA) (Ohm-m)
B-2000 250 | 100 | 15.60 | 178 1885 41.30

500 6.00 | 149 7775 15.66
800 15.20 | 253 20028 12.03
1000 7.20 | 531 31337 10.62
B-2500 250 | 100 | 6.00 | 107 1885 26.42
500 460 | 235 7775 15.22
800 6.80 | 544 20028 12.52
1000 480 | 593 31337 12.68
B-3500 250 | 100 | 5.00 | 139 1885 16.95
500 400 | 133 7775 11.69
800 480 | 241 20028 9.97
1000 3.60 | 283 31337 9.97
B-4500 250 | 100 | 6.20 | 109 1885 26.80
500 10.00 | 294 7775 26.45
800 7.80 | 515 20028 15.17
1000 520 | 423 31337 9.63
B-5000 250 | 100 | 9.00 72 1885 23.56
500 8.20 | 152 7775 20.97
800 13.60 | 763 20028 17.85
1000 500 | 213 31337 18.39
B-5500 250 | 100 | 13.20 | 64 1885 19.44
500 10.50 | 248 7775 16.46
800 16.30 | 941 20028 17.35
1000 13.40 | 731 31337 14.36
B-6000 250 | 100 | 20.80 | 306 1885 32.03
500 13.80 | 546 7775 19.65
800 6.00 | 398 20028 15.10
1000 10.70 | 516 31337 16.25
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Lampiran VII : Data geolistrik sounding konfigurasi Schlumberger

1. Titik Al
AB/2 MN Sav Arus K Rho-semu
(m) (m) (mV) (mA) (Ohm-m)
1.6 0.5 13.8 51 15.7 424.6
25 6.0 52 38.9 448.6
4 4.4 52 100 423.7
6.2 9.8 52 241 454.4
10 4.3 41 628 329.3
6.2 2 8.5 53 58.8 471.6
10 35 41 156 331.9
16 10.0 88 401 227.6
25 10.2 89 980 112.3
40 8.8 174 2,512 63.5
25 8 14.0 91 239 92.0
40 15.0 172 622 54.2
62 7.0 161 1,503 32.7
100 5.2 202 3,921 25.2
150 8.8 196 8,829 19.8
100 32 9.0 204 957 21.1
150 15.8 195 2,184 17.7
200 22.6 592 3,902 14.9
250 11.8 506 6,111 14.3
300 8.0 293 8,811 12.0
400 10.2 465 15,683 8.6
500 4.6 292 24,519 9.7
400 100 7.4 193 4,948 9.5
500 7.2 293 7,775 9.6
600 6.5 1142 11,231 6.4
800 11.2 713 20,028 7.9
1000 10.7 916 31,337 9.2
1250 4.0 453 49,009 10.8
1000 300 8.4 915 10,236 9.4
1250 7.0 463 16,127 12.2
1500 5.5 228 23,326 141
1750 11.8 592 31,835 15.9
2000 7.0 412 41,652 17.7
2. Titik B1
AB/2 MN Sav Arus K Rho-semu
(m) (m) (mV) (mA) (©Ghm-m)
1.6 0.5 10.0 79 15.7 49.7
25 9.0 61 38.9 57.4
4 7.0 53 100 66.1

Optimization Software:
www . balesio.com 102




6.2 6.4 56 241 68.9
10 4.6 47 628 61.5
6.2 2 8.2 56 58.8 86.1
10 9.4 a7 156 77.8
16 8.0 51 401 62.8
25 6.0 67 980 43.9
40 6.3 58 2,512 27.3
25 8 12.6 68 239 44.3
40 11.3 58 622 30.3
62 16.3 238 1,503 25.7
100 11.0 130 3,921 33.2
150 8.7 143 8,829 26.9
100 32 10.0 130 957 36.8
150 7.7 143 2,184 29.4
200 3,902
250 19.7 209 6,111 28.8
300 6.7 128 8,811 23.1
400 8.7 315 15,683 21.7
500 8.8 282 24,519 19.1
400 100 121 315 4,948 19.0
500 6.2 281 7,775 17.2
600 6.4 483 11,231 14.9
800 3.7 253 20,028 14.6
1000 9.6 598 31,337 12.6
1250 4.5 336 49,009 16.4
1000 300 12.8 599 10,236 10.9
1250 6.0 337 16,127 14.4
1500 9.0 363 23,326 145
1750 5.0 241 31,835 16.5

Optimization Software:
www . balesio.com

103



Lampiran VIII :

Data geolistrik konfigurasi head-on

1. Lintasan 1
sion | ap/z | wn | Feggra | S| | B |Remne o) x| e |Regng ) St || R | seten | 2% | olss
(mV) (m A) (m) (ohm-m) (mV) (m A) (m) (ohm-m) (mV) (m A) (m) (ohm-m) (ohm-m) | (ohm-m)
H-400 200 100 19.5 60 1178 191.44 23 89 2356 304.45 10 144 2356 40.91 9.8 113.01 -150.53
400 100 10.5 149 4948 17.43 10 485 9896 20.40 8.7 145 9896 14.84 1.089 2.97 -2.59
H-500 200 100 10.7 186 1178 16.94 2.7 501 2356 1.27 23.6 183 2356 30.39 6.582 -15.67 13.44
400 100 7 85 4948 20.37 5.4 524 9896 5.10 11 83 9896 32.79 7.022 -15.28 12.41
500 100 11 71 7775 30.12 10 511 15551 7.61 10 66 15551 58.90 10.43 -22.51 28.79
H-600 200 100 10.5 75 1178 41.23 17 351 2356 57.06 9.5 87 2356 25.73 0.389 15.83 -15.50
400 100 6.8 115 4948 14.63 113 9896 15.33 13 493 9896 13.05 3.024 0.70 -1.58
500 100 4.4 152 7775 11.25 4 161 15551 9.66 14 404 15551 13.47 2.77 -1.59 2.22
600 100 9.7 637 11231 8.55 4.4 521 22462 9.49 3 234 22462 7.20 2.443 0.93 -1.35
H-700 200 100 15.2 194 1178 23.08 11 232 2356 27.93 16.5 541 2356 17.97 0.559 4.85 -5.11
400 100 7.5 60 4948 15.46 3.2 58 9896 13.65 10.3 558 9896 18.27 3.206 -1.81 2.80
500 100 4 109 7775 7.13 25 121 15551 8.03 6 357 15551 6.53 2.1 0.90 -0.60
600 100 109 11231 7.73 5 122 22462 9.21 17 553 22462 6.91 4.24 1.48 -0.82
H-800 200 100 8.3 117 1178 20.89 14.8 117 2356 29.80 28.8 456 2356 14.88 6.937 8.91 -6.01
400 100 10 480 4948 10.31 16 604 9896 13.11 9 730 9896 6.10 6.835 2.80 -4.21
500 100 5 105 7775 9.26 3.8 115 15551 12.85 8.7 537 15551 6.30 3.414 3.59 -2.96
600 100 3.7 110 11231 9.44 4.3 224 22462 10.78 5.2 181 22462 6.45 8.765 1.34 -2.99
800 100 3.5 118 20028 14.85 4 219 40055 18.29 5 237 40055 8.45 9.971 3.44 -6.40
H-900 200 100 23.4 281 1178 24.53 11.5 300 2356 22.58 19 829 2356 27.00 1.078 -1.95 2.47
400 100 125 343 4948 9.02 15.8 503 9896 15.54 5 518 9896 4.78 12.68 6.53 -4.24
o 500 100 4.3 117 7775 7.14 11.4 469 15551 9.45 4 136 15551 4.57 1.851 2.31 -2.57
600 100 2.7 113 11231 6.71 2.7 183 22462 8.29 6.6 274 22462 5.41 2.073 1.58 -1.30
800 100 3.8 325 20028 5.85 5.7 820 40055 6.96 4.5 414 40055 4.35 3.363 111 -1.50
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H-1000 200 100 5.8 162 1178 10.54 5 170 2356 17.32 16.2 833 2356 4.58 3.878 6.78 -5.96
400 100 2.3 89 4948 3.20 4.2 241 9896 1.72 6.4 132 9896 4.80 2.021 -1.47 1.60
500 100 11.6 292 7775 7.72 18.4 735 15551 9.73 5.4 381 15551 551 1.306 2.01 -2.21
600 100 4.3 176 11231 6.86 29.9 844 22462 7.96 4.3 201 22462 4.81 6.974 1.10 -2.05
800 100 9 321 20028 5.62 7 467 40055 6.00 8 712 40055 4.50 6.463 0.39 -1.11
H-1100 200 100 7 179 1178 11.52 7 225 2356 18.33 6 333 2356 4.25 2.015 6.81 -7.27
400 100 6.6 158 4948 10.33 13.3 436 9896 15.09 4.5 208 9896 5.35 1.078 4.76 -4.98
500 100 7.7 160 7775 9.35 154 469 15551 12.77 8.2 229 15551 5.57 2.007 3.41 -3.79
600 100 3 134 11231 6.29 7.3 417 22462 9.83 3.3 173 22462 4.28 12.27 3.54 -2.00
800 100 3 107 20028 5.62 5 277 40055 7.23 7.8 687 40055 4.55 4.875 1.61 -1.07
H-1200 200 100 11 187 1178 6.93 9 515 2356 10.29 6.8 221 2356 3.62 0.426 3.36 -3.31
400 100 7 125 4948 6.93 9.2 253 9896 9.00 4.8 227 9896 5.23 2.695 2.07 -1.70
500 100 4.3 131 7775 6.38 7.7 327 15551 9.15 4 183 15551 3.40 1.626 2.77 -2.98
600 100 2.7 121 11231 6.27 8 212 22462 8.48 3.8 231 22462 3.70 2.866 221 -2.57
800 100 5.6 581 20028 4.83 7.5 508 40055 591 55 680 40055 3.24 5.164 1.09 -1.59
H-1300 200 100 6.4 105 1178 3.59 22.4 832 2356 3.17 8 113 2356 4.17 2.246 -0.42 0.58
400 100 6.2 171 4948 4.49 16 742 9896 5.33 6 193 9896 3.08 6.23 0.85 -1.41
500 100 6.2 286 7775 4.21 5 307 15551 6.33 8 1122 15551 277 8.019 212 -1.44
600 100 4.5 317 11231 3.99 7 299 22462 5.26 7 655 22462 2.40 3.918 1.27 -1.59
800 100 4 221 20028 3.62 5 474 40055 4.23 9 1386 40055 2.60 5.843 0.60 -1.02
H-1400 200 100 8.7 110 1178 4.66 19 545 2356 4.11 5.6 123 2356 5.36 1.644 -0.55 0.70
400 100 16.5 488 4948 4.18 19.3 935 9896 511 6.3 489 9896 3.19 0.847 0.92 -1.00
500 100 12.6 576 7775 4.25 7.8 520 15551 5.83 9.5 1333 15551 2.77 1.151 1.58 -1.48
600 100 7.5 197 11231 4.28 5.2 187 22462 6.25 6 1214 22462 2.78 5.496 1.97 -1.50
800 100 6.4 321 20028 3.99 7 569 40055 4.93 10 1281 40055 3.13 0.858 0.93 -0.87
H-1500 200 100 75 105 1178 4.21 7.2 234 2356 3.62 5.7 145 2356 4.63 1.889 -0.58 0.42
400 100 10.5 640 4948 4.06 4.4 495 9896 4.40 5.2 745 9896 3.45 3.276 0.34 -0.61
500 100 8.4 715 7775 4.57 7.5 525 15551 5.55 6.7 755 15551 3.45 1.433 0.99 -1.12
600 100 4.6 275 11231 4.70 5.5 225 22462 5.49 10 663 22462 3.39 5.478 0.79 -1.31
800 100 6.7 268 20028 5.01 3.4 246 40055 5.54 7.3 685 40055 4.27 2.088 0.53 -0.74
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H-1600 200 100 4.4 102 1178 5.08 3.2 125 2356 6.03 8.8 520 2356 3.99 1.424 0.95 -1.09
400 100 7.4 633 4948 5.78 7 486 9896 7.13 5.8 735 9896 3.90 4.646 1.34 -1.88
500 100 8 588 7775 5.29 3.6 450 15551 6.22 4.2 784 15551 4.17 1.825 0.93 -1.12
600 100 14.5 713 11231 571 6.2 511 22462 6.81 6 793 22462 4.25 3.134 1.10 -1.46
800 100 4.2 121 20028 6.95 4.8 225 40055 8.55 4 750 40055 5.34 0.127 1.59 -1.61
H-1700 200 100 4.6 112 1178 4.84 2.7 109 2356 5.84 13.8 809 2356 4.02 1.844 1.00 -0.82
400 100 7.4 619 4948 5.92 2.6 439 9896 5.86 4.8 801 9896 5.93 0.332 -0.05 0.01
500 100 10 585 7775 6.65 3.8 455 15551 6.49 6.3 733 15551 6.68 0.863 -0.15 0.04
600 100 6.6 513 11231 7.22 4.8 435 22462 6.20 4.6 655 22462 7.89 2.529 -1.03 0.66
H-1800 200 100 5.4 94 1178 3.38 4.8 183 2356 3.09 13.8 816 2356 3.98 4.537 -0.29 0.60
400 100 9.8 226 4948 5.36 3.8 194 9896 4.85 17 733 9896 5.74 1.344 -0.52 0.37
500 100 7 516 7775 5.27 4.4 468 15551 3.66 104 626 15551 6.46 4.116 -1.62 1.18
600 100 18.2 796 11231 6.42 4.2 553 22462 4.27 105 773 22462 7.63 7.374 -2.15 121
H-1900 200 100 6.8 116 1178 3.45 8 285 2356 331 12.8 808 2356 3.73 1.932 -0.15 0.28
400 100 5 127 4948 4.87 4.6 305 9896 3.73 14.2 635 9896 5.53 4.892 -1.14 0.66
500 100 3.8 117 7775 6.31 2.8 252 15551 4.32 13.8 756 15551 7.10 9.586 -1.99 0.78
H-2000 200 100 11.6 222 1178 3.08 4.2 190 2356 2.60 11.6 764 2356 3.58 0.42 -0.47 0.50
400 100 4.7 245 4948 4.75 4.3 294 9896 3.62 8.8 787 9896 5.53 3.592 -1.13 0.79
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