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Abstract

SUT budget, laboratories, and personnel supported this project with the assistant
from DMR personnel for data and reservoir simulation. The objective of the research is to study
compile all information in petroleum exploration and production in the northeastern part of
Thailand and estimate the petroleum production efficiency in carbonate rock reservoir, specially
for gas reservoir in the northeast of Thailand. The petroleum exploration and development in the
northeastern part of Thailand has been not quite successful, only two commercial gas fields in
carbonate reservoir were discovered. In the past, the petroleum production efficiency estimation
could not be performed accurately and sufficiently enough due to the data from the concessionaire
is limited and confidential. Therefore, it is necessary to study the distribution of porosity and
permeability in carbonate rock. The porosity and permeability data has been compiled from
literature reviews such as concessionaire results, technical, and conference papers. More than 30
carbonate rock samples were collected from the fields to measure the porosity and permeability in
SUT laboratory and the average porosity and per ability were found at 4% and 0.5 md. The
exploration in the NE area was 7% risk, the FASPU program was run and resulted as the most
likely potential reservoir gas inplace at 255 Bef. Four gas inplace size models of 250,279,303 and
622 Bcf. were simulated for economic evaluation aspect. The economic study results were
indicated that the gas reservoirs could be produced for 20 years with the recovery of 80% and the
return on investment of 18-20% The tank model reservoir program was developed to compare the
reservoir simulation results. For the 250 Bcf gas inplace model reservoir simulation, the gas
production rate is started with 90 MMSCF/D and lasted for two years then declined about 16% per
year until ended at the 20" year, with the final rate of 5 MMSCFD. The economic analysis of the
production of this case was done and given 20% rate of return with PIR of 1. The benefit of this
study will timprove the knowledge of reservoir simulation model including the ability to use the
software for petroleum production efficiency approximation and probably promote the petroleum

activities in the area
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N 4 O { (] a a . . =
Taousvnea e enadeuunasiaiiegluAuffuuuy  Structural/Stratigraphic Yoy
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(Clastic rock) (Mmadfiongeglugninsuoadn) wamsd13an Seismic gnimszdimislassadia
ginliTdsbowy vildeensesTdweslassadingiseyumggahiougadlinuillnsdon

pHna1fa-1
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gnnilassahaimeumzegrit himsiianz Jusenfuvslduesnseadrnimeslszina 100 A Tawas

m3ed 72 agduanisnzlTasdoslumasz iussnifsaniievesszmst Ing

U v Aumia szdumilonh | Suduewiu amdngaio g manud lasfon ms
well i Location vizia wdodu Gy | ez g naaousasints na
Operator Elevation Fu) mmﬁnqav’n’w Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Ageat TD
days)
nRwmenl1 Union Lat: 16° 42" 36" N | GL =587 Ft 13 November 71 | 11,010 Ft dunquinta Yanquotas
Kuchinarai-1 oil Long: 104° 04’ KB =603 Ft 17 April 72 Late Triassic (waznqu Winufafiddyla q
o' E (157 Days ) Dry, plugged and abandoned, no
X=613909 E significant gas shows.
Y= 1847 639N
Vnes-1a Esso Lat: 16° 40’ 38" N | GL=640Ft 12 April 81 13,471 Ft WUMFFTIUTIANADBISATING
Nam Phong-1A Khorat Long: 102° 46’ KB =622 Ft 15 February 82 Permian Tna
2'E (309 Days ) Discovery
X=475822E 10,220" - 10,245" test gas 27.6
Y=1843 619N MMcfd
10,778" - 10,880’ test gas 9.7
MMcfd
water 100-500BPD
11,386 - 11,411 test gas 1.8
L MMcfd
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nau iy duntis ssdumiloh | Sudmeedu | eowdnqatie | wmnomg miwuDlesiden ny
Well dnu Location nzia a¥adu @niau unzegRUTRL nandusasIns lua
Operator Elevation Fu) mmﬁnqav’u’w Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Age at TD
days)
FuLN-1 Esso | Lat:15%°52"49 "N | GL=697Ft | 27 February 82 11314 Ft ﬁﬂwqumiﬁﬁwﬁa%mﬁmw
Chonnabot-1 Khorat Long: 102° 26’ KB=719 Ft 22 September 82 Permian an
35" E (219 Days) Plugged and abandoned
X=440 383 E Gas kicks ; 4,677 Ft
Y=1757203 N 10,707 Bt
11,814 Ft
(BT ALY OI-1 Esso | Lat:16°12'30" N | GL=823Ft 14 October 82 7,707 Ft vquuke Jangun12s iny
Kaset Sombun-1 Khorat Long: 101° 55’ KB=3845Ft | 11 December 83 Pre-Permian Tasdoy
4" E (81 Days) Dry, plugged and abandoned, no
X=1385485E i significant shows
Y=1792085 N
v19An1A-1 Esso | Lat:16°19'47"N | GL=479Ft | 14 February 83 14,038 Ft nquuia Jangqueas limy
Yang Taiat-1 Khorat Long: 103° 24’ KB = 501 Ft 1 July 83 Lower Carboni- Hlandow
9" E (138 Days) ferous granite Dry, plugged and abandoned, no
X=544 162 E significant shows
Y=1805294 N
néou-1 Esso Lat: 17°09" 38" N | GL=1,728 Ft | 4 February 83 12,557 Ft wufMassIurAnadeudasin
Phu Horm-1 Udon Long: 102° 42" KB = 1,750 Ft 28 June 83 Upper Carboni- Tnadunz 4 4 n'u.v]n
47" E (145 Days ) ferous Discovery Test 4 MMcfd
X=469 494 E
Y=1897192N
#1191 Esso Lat:17°06' 33N | GL=774Ft 9 July 83 13,316 Ft Wi Tas@onGamdivdinig
Si That-1 Udon Long: 103° 14' KB=796Ft | 30 December 83 Permian nageudaTms naldihina
47"E (184 Days) Plugged and abandoned
X=526215E 7,868" - 7,788 test 2692 BPD
Y=1691 484 N water
9,842" - 9,863 test 2219 BPD
water
10,045 - 10,140" test 3818 BPD
water
e Esso Lat: 16°41' 57" N | GL=5T3Ft 11 July 83 13,035 Ft AT ITNNANATEUSATIATS
Nam Phong-2 Khorat Long: 102° 45’ KB =595 Ft 9 December 83 Permian Tvade
56" E (189 Days) Discovery
X=474910 E 9,665' - 10,183 LTPT 17.7 MMecfd
Y=1846176 N 11,544 - 11,7738" test gas 30
MMcfd
ons-1 Esso Lat: 17° 14" 24" N | GL=1L137Ft 7 January 84 8,760 Ft Tangquors @azvqu) iMaly]
Phu Phra-1 Udon Long: 103° 50' KB =1,159 Ft 8 March 84 Permo- Bty
4#"E (62 Days) Triassic Plugged and abandoned
X=589 854 E Gas shows

Y=1606 143 N
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f’”“;u’ i fumia széumilnh | fudmewdu | eowdegete | mneme msvadlTasdon ms
Wwell dnu Location nza wdafu (nou oz ogRuRl nageudaInms va
Operator Elevation "J"u) ﬂ’JmﬁﬂqﬂV‘l'w Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Age at TD
days)
Tuuga-1 Esso Lat: 16° 02" 37" N | GL=501Ft 7 June 84 15,000 Ft 'l:iwu?l'[mtﬁuuﬁf'nﬁg Tanqu
Non Sung-1 Sakon Long: 104° 35° KB =523 Ft 11 November 84 Permian ans (Aaznqy)
35" E (157 Days) Plugged and abandoned
X=456 457 E No significant shows
Y=1773 668 N
——_—m Esso | Lat:17°09" 19" N | GL=1312Ft 9 March 89 11,998 Ft Uanquonis nageudasimslua
Phu Horm-2 Udon Long: 102°43' | KB=1342Ft 6 July 89 Permian fifnanlieu
4" E (119 Days ) Plugged and abandoned
X=471 186 E 8,530" - 8,818" test gas 0 Kcfd
Y= 1896612 N 9,635" - 10,462 test gas < 1 Kcfd
10,579' - 11,879 test gas S6Kcfd
e Esso Lat: 16°39' 22" N | GL=572Ft 15 July 89 11,715 Ft wufhasrsunAaEmdsd
Nam Phong-3 Khorat Long: 102° 46’ KB =603 Ft 10 November 89 Permian nAaBYAIIMS na
4"E (118 Days ) 10,130" - 10,590" test gas 16.5
X=478 382 E MMecfd
Y=1841397N 10,650" - 10,670" test gas 1.5
MMcfd , water 40BPD
10,650" - 10,798" test gas 3.8
MMcfd , water 250BPD
10,738" - 10,798 test gas 5.7
MMcfd , water 525BPD
10,853 - 11,049 test gas 1.4
MMcfd , water SOBPD
10,853 - 11,570 test gas 4.1
MMcfd , water 450BPD
imes-4 Esso Lat 16°41°32" N | GL=585Ft | 16 November 89 12,288 Ft NUMEEITUIA NateusATING
Nam Phong-4 Khorat Long: 102° 46’ KB =616 Ft 13 February 90 Permian na dasaims lnanansena
%"E (90 Days ) 337 WifiausroanFeomdied
X=1262 104 E Fallanguans
Y=1846 683 N Discovery
9,406’ - 10,043 test gas 29.4
MMecfd
10,633" - 10,535 test gas 0.17
MMcfd
11,128 - 11,154’ test water
350BPD
11,867" - 11,973 test gas 0.03
MMcfd, water 2200BPD
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nqu iy fmis srdumided | Judmeiu mwdngeiis | mnomg manul lasi@on ms
Well dunu Location nzia @iy Gnnu wazewTE nateudas I3 Ina
Operator Elevation uy mmﬁnqﬂv’hu Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Ageat TD
days)
Aaya-l Esso | Lat:16°47'37"N | GL=801Ft | 18 February 90 11,400 Ft nuiasssunadaden fint
Dong Mun-1 Khorat Long: 103° 11’ KB =832 Ft 12 May 90 Permian nagousarims lna finnn $a
52" E (83Days ) Tangquors
X=1307967 E 8,876" - 9,180” test 10 MMcfd
Y=1857 445N decline
9,321 - 9.452' test 0.27 MMcfd
26BWPD-~both rates declining
9,669" - 9,870 test 0 MMcfd
. 10,255 - 10,310’ test 0 MMcfd
Extended test:
8,876' - 9,180’ test 4.2 MMefd
4.8 BWPD-both rates declining
anya-2 Esso Lat: 16° 45 42" N | GL=721Ft 17 May 90 11,990 Ft wufhasssun@dmiss s
Dong Mun-2 Khorat Long: 103° 18 KB=752Ft 8 August 90 Pre-Permian nageudas s na ;"j-mm %N
27" E (83 Days) Yanquonas
X=319633E 9,064" - 9,456 test gas 0.13
Y=1853 798N MMcfd
water 1,614 BPD
9,557" - 10,000' test water
2,264BPD
9,988" - 10,000 test water
1,293BPD
10,300 - 10,432 test water
874BPD
it Esso Lat: 16° 59" 36" N | GL=711FR 13 August 90 8,350 Ft nquua Yanquoras
Phu Kao-1 Khorat Long: 102° 33’ KB =742 Ft 20 September 90 Permian Dry, plugged and abandoned, no
03" E (38 Days) significant shows
X=239250E
Y=1880304 N
mee-s Esso Lat: 16°37 31" N | GL=623Ft | 20 September 90 12,013 Ft QU PEARAS
Nam Phong-5 Khorat Long: 102° 46’ KB =654 Ft 21 December 90 Permian Wet, plugged and abandoned
19" E (88 Days)
X=262342E
Y=1839277N
f — Esso Lat: 16° 40" 38" N | GL=637Ft | 24 December 90 11,635 Ft wufesssunAasendsd
Nam Phong-6 Khorat Long: 102° 45’ KB = 668 Ft 17 April 91 Permian nagoudaIIMs na
16" § (115 Days) 10,050" - 10,143 test gas 14
X=260 552 E MMcfd
Y=1845047N water 101 BPD

10,126 - 10,721" test water 20
MMecfd
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nqu &y AN sedumideth | uduneiu AmAnganio vinemg mswadl Tasden ms
Well dlnu Location e ey @wu ua:mqﬁu‘?‘ﬁ nareusATIMI IMa
Operator Elevation Fu) awingare Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Ageat TD
days)
anos- Texaco | Lat:16°27"20" N | GL=678 Ft 4 April 93 7,950 Ft nufassINTANATeLSaTINg
Dao Ruang-1 Long: 102° 10 KB =695 Ft 9 August 93 Permian Tna
0"E (127 Days) frahiflous souziFondydiila
X=198 737E nou
Y=1821284N 4,850" - 5,073 test gas 0.15
MMcfd
5,750" - 5,775 test gas 0.07
MMecfd
7,010" - 7,130" test gas 0.13
MMcfd
7,725" - 7,810 test gas 0 MMefd
fon-1X Total | Lat:17°11"48"N | GL=700Ft 13 May 93 7,907 Ft nquufa linutlTandoy
Phu Lop-1X Khorat Long: 103° 34’ KB =730 Ft 15 July 93 Permian Dry, plugged and abandoned, no
o' E ( 65 Days) significant shows
X=347707E
Y=1901711N
anlmae-t Unccal | Lat:16°43' 35" N | GL=586Ft 24 June 93 8,927 Ft nuuis hinuillas@on
Kham Palai-1 Long: 104° 39" KB =618 Ft 3 September 93 Triassic Dry, plugged and abandoned, no
30" E { 72 Days) significant shows
X=463 584 E
Y=1849 170N
dnha-t Thai Lat: 16° 50' 34" N | GL=548Ft 23 July 93 11,191 Ft wauuds hinuilTasion
Lam Pao-1 Shell Long: 103° 35’ KB =578 Ft 6 October 93 Permian Dry, plugged and abandoned, no
19"E (75 Days) significant shows
X=349639E
Y=1862554 N
ana-1 Unocal | Lat:17°16' 06" N | GL=529Ft | 13 September 93 12,552 Ft nquuta liwuillasidon
Sakon-1 Long: 104° 03’ KB =561 Ft 16 December 93 Triassic Dry, plugged and abandoned, no
18" g (105 Days) significant shows
X=1399 565 E
Y=1909332N
Waoyn-1 Unocal | Lat:16°36' 10" N | GL=524Ft | 23 December 93 9,000 Ft e Ty ud hiffrusrouside
Huai Muk-1 Long: 104° 36' KB =556 Ft 11 March 94 Triassic Wil Hifemanoudanms va
H"E (105 Days) ua LifierussounBomdd
X=457 665 E Dry, plugged and abandoned, no

Y=1835508 N

significant shows
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g iy AN szhumiteh | Fudwozdu adinganio wuiong mynuillasdon ms
Well dilnu Location nzia wiodu Gnou | unz DAl naroudanmslva
Operator Elevation Ju) mmﬁnqﬁv’hu Remarks, Shows,
above MSL Spud/Complete Total Depth Test
Date (Total & Ageat TD
days)
HNAIMII-1 Unocal | Lat:16°36' 48" N | GL=521Ft 25 April 94 7,515 Ft famameudasins na ualill
Mukdahan-1 Long: 104° 32’ KB =553 Ft 18 June 94 Triassic AussousFondyd
41" E (78 Days) Discovery
X=45147E 5,776 - 6,649" test gas OMMcfd
Y=1836688 N Dry, plugged and abandoned

S s s P o a A
ANTNAN 7.3 l{hﬂn'lfanil'ﬂ13ﬁ15?%1!a3ﬂaﬂ15m'lzﬁ']iQ%ﬂiﬂilﬁﬂﬂiuﬂ’lﬂﬁ:ﬁ')uﬂﬂﬂlﬂﬂ\uﬁuﬂ

2) Basai Korat clastics

Well Primary Objective Secondary Objective Prospects Results
Kuchinarai-1 Permian carbonate Khorat clastics NW-SE trending Kuchinarai No Permian carbonate, but Triassic
anticline redbeds.
Nam Phong-1A 1) Permian carbonate Phu Kradung sandstone N-S ding Nam Phong anticli Gas=28MMcfd from fractured Permian
2) Basal Korat clastics coincident with Permo-Triassic dolomite,
paleo-anticline structure TD at carboniferous volcanic.
Chonnabot-1 1) Permian carbonate 1) Phra Wihan sand N-S trending Chonnabot anticli

2) Phu Kradung

sandstone

Loss circulation in limestone at TD. High
pressure gas kick from base Khorat, Gas

show from Phu Kradung sandstone.

Kaset Sombun-1

Permian carbonate

reef

Reef buildup coincident with NE-
SW trending Kaset Sombun

snticline

No reef found and only the lower part of

Permian carbonate present.

Yang Talat-1 1) Permian carbonate Basalt Khorat clastics Wedge-shaped stratigraphic trap No Permian sequences, but Triassic red
2) Triassic clastics (Pinch-out) conglomerates.

Phu Horm-1 Permian carbonate Basalt Khorat clastics Tertiary anticline coincident with a Gas=4 MMcfd from fractured Permian
Permian paleistructure dolomite.

Si That-1 Permian carbonate - NW-SE Si That anticline coincident | Penetrated Permian carbonates with good
with Permo-Triassic paleo-anticline | fractures, but the well is too low down-dip.
structure

Nam Phong-2 Permian carbonate Basalt Khorat clastics N-§ ding Nam Phong anticli Gas=17.7 MMcfd from fractured Permian
coincident with Permo-Triassic carbonate.
paleo-anticline structure

Phu Phra-1 Basal Korat clastics 1) Triassic clastics NW-SE trending Phu Phra anticline | Gas show in Phu Kradung sandstone. Thick

2) Phu Kradung Triassic lacustrine sequence.
sandstone TOC=1.2-3.7% but no reservoir rocks.

Non Sung-1 Permian carbonate 1) Upper Permian NW-SE Non Sung anticline Penetrate Triassic, Permian clastics and

clastics carbonate, but tight.
2) Triassic clastics
3) Basal Korat clastics
Phu Horm-2 Permian dolomite Basalt Khorat clastics NW-SE Phu Horm anticline

coincident with a Permian paleo

high

Found Permian tight limestone.

No dolomite.
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r_—_v;euf Primary Objective Secondary Objective Prospects Results
m Permian reef - Structural high with reef form on Gas=10 MMcfd from Permian algal reef.
platform margin Gas show in Phra Wihan / Phu Kradung
sandstone and Khorat Basalt clastics.
Dong Mun-2 Permian reef - Structural high with reef form on Water bearing. Good reservoir quality.
platform margin
Phu Kao-1 Permian clastics - N-S trending Phu Kao anticline Gas show. No reservoir quality section.
Dao Ruang-1 Permian carbonate Triassic clastics Structural stratigraphic trap, paleo- Non - reservoir quality section.
structural high
Phu Lop-1X Permmian carbonate - Permo-Triassic thrust- related Non - reservoir quality section.
anticline
Kham Palai-1 Permian carbonate - Large structure stratigraphic trap, No Permian sections were encountered.
N-§ anticline rollover and E-W TOC less than 1%. RO 1.1-1.3.
stratigraphic onlap / truncation, TAI 3+-4 indicated overmature.
buried anticline
Lam Pao-1 Permian carbonate - Dip and fault-closed structure No effective reservoir in Permian massive
carbonate and no effective seal in upper
Permian clastics.
Sakon-1 Permian carbonate - Buried hill No Permian sections were encountered, but
Triassic redbeds.
Huai Muk-1 Permian carbonate Triassic clastics Inversed structural anticline No Permian sections were encountered, but
Triassic redbeds.
Mukdahan-1 Triassic clastics - Inversed structural anticline Gas show in Triassic sandstone.
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dnvazuasnumuidvewmad Tnsifoummsguauidvesiudnnuriuyugankos Koy
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= ' 3/ ) . 9 ‘ﬂ P o
1. manunguuazns Inanul@ (porosity & permeability) Hoy (uninsufy
Tao liludalimanumguegsznin 0-18% masudasy i 4%

a =2

2 wuﬂ”umdﬁgﬂﬂqagi“luszﬁmﬂ ﬁﬁnymzrﬂumﬂumﬂmmﬂ%uuazgﬂﬁﬂﬂi'auaa'nmn
3. mslainidvesiiuyumarigmileunildidedelisenuanidn « Tufuiiu
ﬁuﬂmiﬂimm:ﬁuﬁumﬁmmzamuqa"lmuaﬁt‘?nf}ﬂztﬂuﬁuﬂﬂf%uﬁi%“lﬁﬁq%uﬁ Dumaliany
Sulil1g Gasudes) savealassadraiids lifimsimediu 0.05 nie 5% (@131 8.3) st lsAamiims
mznqnﬁﬁwﬁmuﬂﬂs:mm 20 'nqu“lun?nmﬁua:wmma'aﬁ’wmsmﬁnﬁmﬁmtmﬁaﬁa (vay

24 oy R T ° Yo 1 ==
ﬂ”l‘]quWﬂ\HlﬁZLlﬂﬁ\?ﬂ']“]fQEfluﬂ'ﬂﬂﬁﬂﬁfluﬂ']'lllﬁ'lﬁmﬂu 10%

@ { t o o S
TN 8.1 fN]i”IL’?TUQ‘UE)Qllﬂﬁﬁﬂﬂ‘i:ﬁﬂ‘uwﬁﬁni‘ﬂ

£l ] P
1. Trap, closure 0.8 MAVFUTUNMUNTAUAUTE NI UNITWUATHUAUATUYA
S =a z { 1t A o 4 3 =
Tasw munsaidluiulladunaneuininugane U UYA

TaswidlugiTavegduauesiugalns e

a = a =y 3 et
2. Reservoir, porosity | 0.2 wu'mwuazwuﬂnﬂﬂmﬁ'wﬂumﬂuawuﬂ.mjﬂmuﬂmm

= a ¥y g . d
soouanuazmyiasuduiulalalunuaaimuiniy

a o o

A
nunnnhune

a a { 1Y T VA e ¥
3. Source, migration 0.7 ﬂuﬂumummﬁnmsnﬁauagalmmawunﬂmu%ﬂmuﬂtm

WudnyausAuduiang

P . 7 =
4. Seal 0.8 AUNGUABUANVBIYATATIY MU WD LAZYNTTA

o~ :/‘ 4 1 { a o o~ tg’ g o
szneudiiuduiioniufigndadudisiuiioAuuaziu

a =) o s o et
auntelualannyag

aQ o =y o = d
5. Timing 0.8 msiianazms namnswsunndududuiiagalosiiou
gnanduRatuluiumitsiumaianaznoulula

yA'lnsuoadn (Kozaret al. 1992)

DATUABITY 0.07

Overall Exp.Risk
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L. Trap, closure 038 fuuuiafunazdevsoulassarialsing Wiunae
g
. . [P=) =y v & ad
2. Reservoir, porosity | 0.0 TutianunguuazAudninunaysing
. . Aa Y o a da <KX =Y v Y =y
3. Source, migration | 0.7 Tinuduhaidhunani@mnnniumiiedisiuaa
=N S A
tazrugalesiiuy
4. Seal 0.7 Auagneunzamuiiuns natoveet1an3evIve iy
dauagavesiugatimes oieszdludidafudmsy
o 4 A a dy
msazaudved lalasmsveunansaunds lunsuil
5. Timing 0.8 FMINADUNINTINAU (MT0F9NIRA) vaalalasaisueu
A Y o & o a Fa Y a 4?
gegavesiududuiiaganlesfougnims i lAnadu
nnnavesazneusrumalugn Insueadnasuilare
(Kozaret el., 1992)
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A1519 8.3 oasudsvedlasiadendilildnaaey
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=Y a o a [~
1. Trap, closure 0.8 funladumargnuuidedn v
. . Aa A ¢ a o & da vy
2. Reservoir, porosity | 0.2 pridunlanumgutazduriudinfunadsingeysovay
20
A o & o =
3. Source, migration | 0.7 Aumilsaouuuvenzneunzimihaugania e lodauas
a 1 =y a ES I
AuaznounzmugAtouAuYA lnTIvgA IR IwHIuTly
Aufuiladiodund
k4 1
4. Seal 0.5 SvufiuazAoUNZ@MUAIUE gAY I UYATIHOUTD I
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F4 ]
5. Timing 0.8 msdafufatuneumsinfousanazauiu mansfnify
i 1 b4
#laluTassaeglsenuluisiugalanmiavulugaas

= = @A v o o
lmL“ﬁﬂﬁﬁ@uﬂa'\ﬂﬂ\'il‘ﬂﬂﬁL“ﬁﬂiﬂﬂuﬁu (ﬁﬂﬂﬁﬂ‘y, 1997)

o o o o ¥ Qo o a a
BATUAUITIN 0.05 DATUALITIVIDUAL 5 "1”510\3UT@ﬂ’]ffWUﬂTﬂilaﬂlll“lﬁ

b4
Overall Exp Risk wialsdfevaz s lulnseadranail

812 MyAANLIATHIMAATveIdas uTead15
Tumsimsevirsuganansonsuioadisantszneulidrodalsznoy  Sasuie
<] a a o aa a ey =t o = 1
Tomaanuduldld minszawivenlSunudisewazadamsifalasdon flshmadezld
1o = 2 da v At A '3 a '
nnunaadl Tas@ouvnamasii lemavzwy 1dasimsimszduardsziliunaoonunuazaives
o ey { o o o W { o a a v o
mswdsuasinamuiduiusfusasufvdaswdoslsaduuazlins wiisu@aiy
A a o " o d A a dy yq o
edinssimunaveumasdaiuiaassenuluuSnaitldldmssnuvna
1 o g sy aa . . v Ja a v 9/
unaa iy Ine35maadAuuy Monte Carlo Simulation lagl¥a0uiasNiSena1 FASPU Yeyanna
o IS 1 a [ a o
wqudsndlasdoumnnnn 10 nqugnilowdhneniiunes anudullldveaFinudsosuine
1 1 a 4 ' { &
e 9 nadnnghnafaiinadeenoinnuivil1ddevaz 95 @,) anudulyidieuas so
(=] @ o o & 1 4
@,,) uazanuihililldfovas 5 2, iy 61, 254 uaz 1066 Wudrugnuadyaaudidy dsii
o a 3 1 { <3 a
sztnilsefiummansgmansziiunamsfeiianudulydfesaz 50 (¢,) Taseuudsm
= 1 o [ :.:y . a d
fMan 2.52 aeduiifly uazdasmeniliodosns 7.25 (Discounted Rate) Usziliunamiursugaans

Tasl¥maiinagdan Monte Cardo mwldngrinonszsiwiygfatlns@oy Thailand 11 ldwang

dade il
fnunanIunde
1. WSnudises 239 Bef (WuA1U av.v{a)
2. 1A 2.52 US$MMBTU
3. 5%51ﬂ0ﬂ1581 (Discounted Factor) 7.25%

4, 905 wﬁunu IRR (Internal Rate of Return) 18%
5. mlshezldsy 57 MM$ (Auaeamsansy)
6. NUILH15I9 1 MU (@ 10% risk) 11 MM$

7. yuianuad 19130y (for 10% risk) 110 MM$
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8.2 unasilast@aundaluiinisfumny
A a a 1 o PR R Y o a A
odszlivlsnauuva Tas@ounda lutimsdunulunnaz Sussnifvamnile
voalszima vy Joyaninuqudistvionua 15 gy Rongu suun-1 a1es-1 masauysel-1
¥ ¥ ¥ ¥ ¥ b4
Tuuga-1 1wes-1 1nea-2 1mes-3 11ne-4 11nee-5 11wes-6 gdou-1 if1-1 gusz-1 ana-1
< A By a ¢
A3519-1 tazeRaaIa-1 gnsdusie s lumsiing 1z v
v k4 v
Yoyaniiegilsznovlidredudsmassdiine madnanssulllas@oy wu fud
1 =3 J =3 as v =y =y o A 9/
uvasll Tasidon aAnunuvswradl Tns@on dadiudllasidoy anunguvesiu anufuiSudu
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unasime guugiumashe sasidmfMasuaniniu Mlszrounffoulsnasuazanunadive
o Y v a s A o ™ o ad ' a Y
Mailudu gnifewdh l luneuiumesitesnnalSinumasssunanmaieenuluusoud
TaoldTasunsy (Software) %o FASPU (Fast Appraisal System for Petroleum University version)
program Wails1ngeemninTemafeznulSinafineg 61, 225 uay 1066 Wud auWadhuiouaz
95 (P,), 50 (P, waz 5 (P,) FuilutlSunteuga hunaw uazmagamudidy dutlima

9
552 InowarmIenssuil lasBeuvartiuaasldluaise 8.4

M1313 8.4 argUdmlsmassdiineniFlumsdnom

Input Parameter Minimun Most likely Maximun
Resource (Gas : BCF) 61 255 1066
Area of closure (X1000 acres) 6.3 8.5 10
Thickness (ft) 30 100 250
Porosity (percent) 3.8 8.8 23
Trap fill (percent) 40 60 80
Depth (X 1000 feet) 7 9 11
HC saturation (percent) 62 77 90
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Wuld (Permeability) ¥o3R08191U Ao 191A509 porosimeter UAZIATOY overburden poro-perm

AR INY

9.2 MIIiuAniedI

fiusniannnd 30 feugaguifuninmaauumms o Reafdhudhminedis
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Collected Weathering
Stops | Outcrop Field locations Rock type Fresh Color
Date Color
25/9/01 1 Road-cut Kaeng Khoi, Saraburi province Limestone Dark Gray Dark Gray
25/9/01 2 Mine Khao Kho, Saraburi province Limestone Medium-Dark Gray | Light Gray
25/9/01 3 Mine Kaeng Khoi, Saraburi province Limestone Dark Gray Light Gray
25/9/01 4 Road-cut Khao Kho, Saraburi province Limestone Light-Medium Gray | Light Gray
25/9/01 5 Mine Khao Kho, Saraburi province Limestone Light Gray Light Gray
Light-Medium
25/9/01 6 Road-cut Kaeng Khoi, Saraburi province Limestone Medium Gray
Gray
Light-Medium
25/9/01 7 Road-cut Muaklek, saraburi province Limestone Medium-Dark Gray
Gray
Pak Chong, Nakhon Ratchasima
26/9/01 8 Mine Limestone Dark Gray Medium Gray
province
Pak Chong, Nakhon Ratchasima Light-Medium
26/9/01 9 Mine Limestone Medium Gray
province Gray
26/9/01 10 Outcrop Kaeng Khoi, Saraburi province Limestone Light Gray Light Gray
29/9/01 11 Mine Muang, Loei province Limestone Light Gray Light Gray
29/9/01 12 Road-cut Arawan, Loei province Limestone Medium Gray Light Gray
78 ki Chompac-Loamsak,
29/9/01 13 Road-cut Limestone Light Gray Light Gray
Phetchabun province
39 km Chompae-Loamsak,
29/9/01 14 | Road-cut Limestone Dark Gray Dark Gray
Phetchabun province
Khao Somposhn, Chaibadal,
30/9/01 15 Mine Limestone Light-Medium Gray | Light Gray
Lopburi
30/9/01 16 Outcrop Muaklek, saraburi province Limestone Dark Gray Dark Gray
30/9/01 17 Outcrop Muaklek, saraburi province Limestone Light Gray Light Gray
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31 9.1 1nTBAZHUAIBEI (Coring Machine)

E4 E 4
51/ 9.2 fiudiedieginsanszuen durigudnas 1.5 11 813 112
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51 9.3 1n50siie porosimeter 19¥3AR1AIUNTU (porosity) UpaTiUAIBE1Y

a 4 o 1 T
Bdoy (Helum) HufadosuasiiTuagadnzaansoumsndr 1y lugeshadn q
] a = YA v A A [J o ot L3 a a [ =1 a ar 1 <
senhadafiuldaanmasiadu q Maddoues hivhdaiounas hignaadulaviiudiedie 5
° o 1 ] o o a  w ] o .
mnzdmiulFlumsnageumamanungu  Aeudaiiniumiuvesiudioiagaman  (Biller)

{ = 1 [} =] o
sinsanszuenniiSinasuiveuszgnidlunsyuenman (Chamber)  wazdafad@uudnly




82

A o a od = v 1 g 9 o
modalSinasvenszuenmantazdSuasseUUNeNIwA N 9 (Reference Volume) #1145 1unisda
14
natiusenieteiuldlunszusnnaass samadidoudn luuazdland Iimaveedaudh
o 1 o o 1 k4 o o 3 1 Yy o 9
TunszuonnaasiaanuALveImea1e q Hoamsoans 2 ase wazdaseldmaveodudn
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] = a
wuRuIfUY
a - ° 9 '
YS1nasiiusan Bulk Volume) szenuisasiuimldvinunadusrgudnatauay
a o i 03/‘ 9 (= o 3 a o Y (& v 1
anuemMvesiualee1e nniuldlSnusvavdSnasdianune 181 unsseeine (Pore Volume)
At v d a R 3 3 = a o FR . t ot
fogszniudiafiu mreshansdrsdTinasiusiuizldmnnumgu (orosity) Wudadau
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511 9.4 3Ugrman (Billet) HaznIzUBNANAADI (Chamber)
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a g ¥ a X i ~Aq 3 o A .
A1519 9.2 ﬂiuTﬂlﬂJﬂQgﬂlﬁﬁﬂ@‘Nﬂﬂ (matrix cup billets) ﬂi‘ﬁiuﬂ153ﬂﬂlﬂﬁlﬂiﬂﬂ Porosimeter

1" Billets Billet Number Volume (cms)
1 4.63
2 4.59
3 9.22
4 - 18.49
1 1/2 " Billets Billet Number Volume (cm’)
1 10.18
2 10.2
3 20.39
4 40.74

wamsIanIANunguIna 1l q illdenndealfjiams ldurasluaisei 9.3 uaz 9.4

9.5 M3IAMINISHUAIY (permeability) V8IHUAIDE1

17599 Overburder Poro-perm FailuindoailofildSamsdurn (Permeability) 404
fufae014 uermseglugalii 9.5 m?mﬁaﬁyaaﬂuunn1°lﬁ'5¢1‘1€fv‘1gqﬁ1ﬂ'a1uw§u (porosity) LAZMTFY
#1114 (permeability) vosiudIvE1901018AUNARY (Overburden pressure) 910 0-10,000 Uous
ORI 14 (psi) Tavlsihmdesourieldiumetaazsaemeaitomunnusuluma (Cel) iy
nsadumsiseudeiiumetndioiuiudetiuegluanmidauiianudunaudiesnn
ﬁymﬁﬂmmﬁuﬁagjﬁmnu (Overburden pressure)

myYammsduru 1@ lasl¥Malulasnudamudrlluve  Upstram  uazila
narldiuiudetiivedudevemem hildmaseenl 80313 Inavesmar A
Fetreiald laelifaiioendndumil lnadumasaufafidusinas sunmeseimeluariu
YSueslunasaudinainsednnavisanns vald AT FUAIUVDIR UAIDI AN

Aunuldnngasnguen1ss (Darcy’s Law) Tauldminaududunia (Upstream pressure) 6a31n19
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1 4 . . o
1na (flow rate) MANUNUA (viscosity) AMUAUUTTOINIA (atmospheric pressure) AUIINIAL

]
«

4 o a @ L
ﬁuwﬁ'mmawumamq

gATAIUIN
2000x BPx p1, x ZQ + L
Keas ~ [(Bx0.06805+ BP) ] 4
Kgas (actural) = Kgas (apparent) x 0.9716*
Where :
BP = Barometric pressure (atmospheres)
(BP millibars x 0.0009869 = BP atmospheres)
W,.or Ky, = viscosity of gas (varies with temperature)* (centipoises)
9 _ flow rate = Slowvoluem(cm?) _
Slowtime(sec)T
L = length of plug (cm)
P, = upstream pressure (psig)
0.6805 = conversion factor for psi to atmospheres
A = cross sectional area of plug = ”(_L_imme;e&)z
*0.9716 = conversion factor for the expansion of air due to saturation with
water vapour in the bubble tube.
L, = -8x 107 T +8x10° T+0.0171
Ly, = -8x 10" T +8x 10° T +0.0158
T = temperature (OC)
gasAIn

BV =(D/2)’XL X1
1. Pore volume determination
PV =BV -GV
The equations summary that are used for calculating the porosity values as follows;

Grain Volume

RV = V bil / ((Pob/Pb)-(POf/Pf))



orif P, and P_.= 100 psi

RV = (P/100) X (B, X V )/ (P,—P,))

GV =V "+ (P_/PIRV) - (P_/PIRV))

oS s

Pore Volume

PV =BV -GV

Bulk Volume

BV = (D/2)2 X L X 7 - for whole core samples
Porosity

0% =PV/BV X 100
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A13199.4 WANIIAAIATIUWIUIINMATOI porosimeter YA 2

Date | Sample Field location Rock |Length| Diameter | Total | Bulk volume | Porosity
number type ( mm) (mm) weight mm’

10/5/01 #1 Amphur Nam Nao, |Limestone] 51.17 38.55 157.28 59.72 4.90
Phetchabun

10/5/01 #2 Amphur Nam Nao, |Limestone| 51.17 38.55 157.29 59.72 4.90
Phetchabun

10/5/01 #3 Amphur Nam Nao, |Limestone| 51.17 38.55 158.87 59.49 3.80
Phetchabun

10/5/01 #4 Amphur Nam Nao, |Limestone} 51.17 " 38.55 158.13 59.37 4.40
Phetchabun

10/5/01 #5 Amphur Nam Nao, |Limestone| 51.17 38.55 159.27 59.58 3.40
Phetchabun

10/5/01 #6 Amphur Nam Nao, {Limestone| 51.17 38.55 160.28 59.82 2.70
Phetchabun

10/5/01 #7 Amphur Nam Nao, |Limestone| 51.17 38.55 160.00 59.95 2.90
Phetchabun '

10/5/01 #8 Amphur Nam Nao, |Limestonej 51.17 38.55 160.12 59.95 2.90
Phetchabun

10/5/01 #9 Khao Somposhn  |Limestone| 51.17 38.55 159.38 59.76 3.20

10/5/01 #10 Khao Somposhn  |Limestone| 51.17 38.55 160.76 59.76 2.40

10/5/01 #11 Khao Somposhn  |Limestone| 51.17 38.55 160.66 59.64 240

10/5/01 #12 Khao Somposhn  |Limestone| 51.17 38.55 159.06 60.54 3.50

10/5/01 #13 Khao Somposhn  |Limestone| 51.17 38.55 159.86 60.16 3.00

10/5/01 #14 Khao Somposhn  |Limestone] 51.17 38.55 153.57 59.82 3.40

10/5/01 #15 Khao Somposhn  |Limestone| 51.17 38.55 151.98 60.54 3.40

10/5/01 #16 Khao Somposhn  |Limestone} 51.17 38.55 160.25 60.11 2.90

10/5/01 #17 Khao Somposhn  |Limestone| 51.17 38.55 160.11 60.64 2.80
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gﬂ 9.5 1584310 Overburden Poro-perm Cell Aldanimsdurnla (permeability)

YDINUAIDYIY

HAMSAATIZHMIAT prermeability HAAIAIATTIN 9.5
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M13199.5 wamsiaansFurlA (permeability) Y94HUAIBE1

’ 3 - T
Stop | L{cm) | D(cm) | A (cm) | Temp ps P, BP V{cm) | Time(Sec) Q K(mD) Kmm(mD) ;
Cc) (cm’/Sec)
1 5.005 3.835 [11.55103{ 32 0.017541 | 58.08 982 0.1 226.29 0.000442 | 0.00027] 0.000265
2 5.12 3.828 | 11.5089 | 28 0.017413 | 55.12 987 0.1 251 0.000398 | 0.00027{ 0.000267
——

3 5215 3.812 [11.41289) 29 0.017447 | 58.17 984 0.1 240.51 0.000416 | 0.00026{ 0.00026}
4 5.192 3.83 |[11.52093] 28 0.017413 | 58.17 986 0.1 319.24 0.000313 | 0.00019{ 0.000194
5 4971 3.833 |11.53898] 32 0.017541 | 58.33 982 0.1 429.75 0.000233 | 0.00014| 0.000138
6 5.057 3.827 [11.50289{ 27 0.017377 | 57.8 986 0.1 309.84 0.000323 §0.00020{ 0.000197
7 5.035 3.833 }11.53898{ 30 0.01748 | 57.78 983 0.1 239.66 0.000417 | 0.00026 0.0E
8 5.002 3.822 |11.47285] 30 0.01748 1 55.15 983 i 0.1 186 0.000538 {0.00036] 0.000353
9 5.068 3.823 }11.47885| 27 0.017377 } 55.45 987 0.1 67.13 0.00149 {0.00100 0.000978“
10 5.145 3.813 |11.41888| 28 0.017413 } 57.81 986 0.1 277.3933 | 0.00036 |0.00023 0.0002;
11 5.127 3.83 |11.52093| 27 0.017377 } 56.88 987 0.1 151.14 0.000662 | 0.00043| 0.000420
12 5.223 3.827 |11.50289{ 26 0.017339 | 57.8 988 0.1 217.3533 | 0.00046 |0.00029] 0.000289
13 5.145 3.82 |11.46084] 26 0.017339 | 57.78 987 0.1 257 0.000389 10.00024| 0.000242
14 5233 3.827 |11.50289{ 26 0.017339 ] 57.65 988 0.1 174.965 | 0.000572 | 0.00037| 0.000362
15 5.123 3.825 |11.49087 27 0.017377 | 57.88 987 0.1 270.92 0.000369 | 0.00023{ 0.000228
16 5.098 3.818 |11.44885( 27 0.017377 | 57.74 987 0.1 290.65 0.000344 10.00021] 0.000213
17 5.043 3.828 | 11.5089 | 29 0.017447 | 57.81 983 0.1 427.98 0.000234 | 0.00014{ 0.000142
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Jumssasauuneuianei unast ez g ilunuaih ldnamsiauazain ldninmsnaaes  wig

o a R . J Py [
mammnﬂanmma{ (reservoir simulation) mmmw;umaﬂﬂmﬂu 0.6 md.
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Mass Rate Free Gas

E Mass Rate Free Gas
Mass Rate GasIn |  K-------\¢---- . Mass Rate Gas in Oil
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For a radial system the following equation is obtained:
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Computation of Saturation at New Level
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End Results
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YoyaIRsugAan3 (Economic Data)

"’e)gaﬁu 9 Asuilu (Miscellaneous Data)
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- MINEIFIUNQUINE (Electric logs)
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NaF TN IANANA LAz NATOUTATT

ms lva (Sesismic, Pressure transient testing)

oI UA U (Aquifers)

o a 4 o o/
ﬂ'l‘Jﬁ'li']i’l‘ﬁiiﬁWﬁﬂﬁ MIANTUIUNTTAIAIVDY
kP ﬂﬁﬁﬂ‘l@l'll’dﬁﬂ'liﬁﬁ’.ﬁll‘ﬂu‘lﬁnm
(Seismic, Material balance calculations,

Regional exploration studies)

houuun S22 Y19 UATN1521967 (Fracture

jipacing, orientation)

Anseivisiudredia myndissdivquing
Asd1IssANTnduazmsnaasusasimg
Tua (Core analyses, well logs, Seismic,

Pressure transient tests, Interference testing)

mseviilo (Conectivity)

UszAnnmms lnavoanqu (Wellbore

performance)

15 lnauazAufy (Rate and pressure

)

anvusyewnaluoda (Field performance

history)

feyamsiaS sumquionsraa (Completion

d work-over data)

TUNUMQUIZUAINT BN QUAAR

(Completion and work-over report of wells)

B3 wuudrasauvastinsides (Simulation Model)
lumsafrauuuirasumad las@ovansoutisoonilu 3 Uszinnie

1. uuud1aeaafland (Physical Models)

7 -~ a 1 L] 1 a 9 a wa
“gmﬂinaamsmmazﬂamumuﬂf’i’mmmmamwaﬁiuwmﬂgmmi

2. wuuSiaoufivumiiou (Analog Models)

114

] Y Qs a o J
upviaeunarfiszadnludemanesldliguaniameaildnd i milouunds
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Funvusaseildms Inadsumiiousums lnaveswos lnarmusuiiu
(Porous Media) 1513 Inavesnszua I ludni Taonaassianszua IdfvisumiloudS
FY :zl a ] o o A o
v lnannumunuioumilouduniu aAnuaadng Moumiiouanusu (Pressure ) iludu
3. uyuSasaneadiacans (Mathematical Models)
o 9y ) a < A ' ' o
Junuviaesidesldaumsnndamaninsonguaumsan q ndiu
HazeTUwiIMINaAIDDNMIMEN YD LIUMINaan 1w lAveuan s Fufn
puusrasaumastl Tas@eumarildudumuveims lvaveswes varusuiiu
¥
359 q unasllesidendrasserni liduainnnvesnsioaumsnendiamansvodioms
t 1 Y o [~ 9 a e 1 a ° Yy o wa o
goamMmnauiiumnanesfiams unadllns@onsiaesgalesiins e quanifuazdnyuy
a o 1 - & ' @ < o Y a T .
msdsenganivesszuunnadil Tasdends limusodunamiuldazainlumsnaannunasesa
o t o = by 1 4" ¥ S o o 9 a
msnumassiaed] lns@suaeseguunuguteyanssting Jlasidnd uazdoyamnde
1 0 ¥ ral a 1 oy = o ° Y 4
unass o lnginenswdauva sl Tes@ouindutuuswesmendamans
° = o a va o/ 4 ;’,' a s i
upusaeeRdnd ludewlfiamsines lanyuiosduludunoumsndnil Tas@ouiimmzmzas
[ ° a o a s ° a 1
19ed  wanauuuimesmaidndesii lmonduuuudesmendiamansly @inauvas
Tlasoueidmsvvuaumsesnuuumainssuil las@ou
3 dy ° 1 a da
Tunmsinyassiinuudiaswndal Tas@oniiving 3.1x6.1x0.2 gnunannlawns
14 1 & ¥
AseuAquUAUNYTYINM 20 @15 19A Tawasdseneudien Uil 10 $u uRazFuTiea 200 @@ ua
aziraifon nsAUADA (grid block) NVUIANUN 310x310 AITNNAT ATAUABANANUAVDY
° a (24 a a z v t
uuu$aedll 200 nsAUADN INgueAnTTATIRENIUIAINIMLA 5 QU LAATMQUIZBYAIINAI
) Vv 1
nsauden (@umisdenaaslugili 10.1) AUMUISIY (gross) Voanguudan 5 nguluudazdu
1 o 1 1 4 o o P [+ t
WU 65 YA (20 1WAT) HAANURUIGNTITOYIZHIN 20-26 Wa WuRuazswIunsaudenluuaaz
FugnuonuazIaIRIn1T 199193819 daunugavesInsadiumdsassegiinnuan 8500 ¥ uaz

Qy e Y A =2
AUgANANgAYDI IATINTNNANAN 9,150 Y
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Top view

Side view

NW-:Isometric

Front view

Reservoir Model Picture

Limestone

Dolomite

31 109 wuuhaewmasilTasiaoy
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AT 10.2 gﬂswwummzmmuﬂsﬂuaaﬂ"lmmawu

H¥UH (Layer Number)

$1uunTAUADN (Number of gridblock)

1 30.0
2 42.0
3 49.0
4 575
5 64.0
6 70.5
7 84.5
8 94.5
9 101.5
10 116.0
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Unn 11

unastlns@enuvudune) (TANK MODEL)

=
1.1 NgH
° 1Ay a an = v A i
msdravmai] las@ononauydne 9 MmVuIVUauREd (Tank Model) 191
1 4' a1 3 a Y ° s/ v 14 L)
Aundonuauiama q vosduiutazved naldd I huwuudneslasldanuinedninanssy
=P/ o a 'Y = oY a dq ¥
unaednify deyaginsaimssdaniniumguisthavgu uazmalulatmesssuna aumshly
° 1 dy y a dAa
Tumssnoalunvusaessuiidsznonlide aumsivaluduiligngy (Porous Media) auns
9 ¥
TnaruvioninAunguiiuguil 1azaumMINMInIAIveaTa1s (Material Balance) ULT1A098619

v A ya o a o ' = a A a a
qwunmmsn“lmmswwwqmﬂisu ﬂ’J’IiJﬂ‘uﬂJlemﬁﬂﬂiﬂ‘i!ﬁﬂﬂ'ﬂlﬂﬁﬂu‘lﬂtil’t)llﬂ’li‘ﬂﬂﬁﬂdwﬂﬂ

a5 @uy
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1. msfnaanuduiiaaasludinangwguAP1

Pressure Loss in Porous Media

I

@y e e !gr’”‘i,h-\fw;*«g““‘ it
1 et Pae Rl
I’il"“ﬁ;g ey 1 Paap 1SEPARATOR -
e B3 ;i e
- SURFACE CHOKE D Y ssle
M}i" 1 AP Thaad —-11—»"!-‘:# 113\;433{ §
gy ol Sy 7 ) g 4 e
R e
25 Ry ) @
HUL AR T -
e i/« Ammle 8P By Puts > 105G IH FOROUS MEDIGA
iy el 4% & BulpePeg » LOSS ACRO3S COMMLETION
© Pt % APy * Ryp~Pye » * RESTRIGTION
DT TOHHOLD AP 4 BgyPpgy ~ " " SAFETY VALVE
A T O
s!&ﬂj;:mi(xfl } { B ® B Prga » © * SUBFACE CHOKE
I \gh 8Fg % PogePrgp * 7 18 FLOVIINE
B i 4 8Py ® Pup-Pygy * TOTAL LOSS 1 TUBHG
i Ay Byp<Pap + 7 " PLOWLINE
) N?};ﬁ:mf 4’:’3,.\ .
(7777 e
o m e [
e - # o5
L AL LN

PR RN !

LIALLELER .
6P o 4Py 1Py} o e AL

P o A ] L4 a
17 11.1 uansnuduanaiie Inaiuginssimsndavesvesina
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\ 4

Tuunast Tas@eusiassezutisoamiiy 2 Toundaanusurinl@id 2 a1
Ka = f13un1u 1@ (Permeability) Tulauiivh Acidizing soumMqunda
K = sdur 18 luTeuiidhuuma sl TasiBoududu

v 1
azfusdeammFuriudmasnnaums 11.1

I

[
KK,In|—
I,
Koy = = 1.1
r r
K,In | = [+K In | &
I'a T,

.. flow from I_’r > P.¢

- 1424qUZT r
2 q
Pl —p. = Dea Ll PP
Kh \ L,
- 1424qULZT r
2
P, —P., = PR oan™ 1.2
K, r
vg w
q = 8a51mM3 Inavesmes (Wu au.ya/3u) (Gas Production Rate, MSCF/D)
L =manumila (Viscosity, cp)
K, =nnuduinldindy (Average Permeability, md)
T = QUNY Hluumasa (Reservoir Temperature, °R (460+°F))
= ﬂ’meu]‘llleﬁti'\?ﬁ]“lf (Reservoir Thickness, ft)
V4 = alSnasideuuniveIMessTUYIA (Compressibility Factor)

v H o v o o Y ° P9 i
a1 7z szlasuldmunnudulugrasmadans Uil (@ msumautannm




120

11NN 95%)

=

1 Rervoir Tigaingil 670°R vziin1 Z suiilu
Reservoir temperature is 670 °R. Compressibility factor is following this:
1£100 <P <1000 Z = 0.97 — 0.00006 (P — 500)

1000 <P <1500 Z = 0.94 — 0.00002 (P — 1000)

1500 <P <2000Z = 0.93 — 0.00002 (P — 1500)

2000 < P <2400 Z = 0.92 — 0.000075 (P ~ 2000)

2400 <P <3000 Z = 0.917 + 0.0000117 (P — 2400)

3000 <P <4000 Z = 0.924 + 0.00004 (P — 3000)

4000 <P <5000 Z = 0.964 + 0.000056 (P — 4000)

5000 < P < 6000 Z = 1.02 + 0.000067 (P - 5000)

6000 <P <7000 Z = 1.057 + 0.00006 (P — 6000)
Flowing temperature is 610°R. Compressibility factor is following this:
If100 <P <1000 Z = 0.955 — 0.00005 (P — 500)

1000 <P <1500 Z = 0.933 — 0.000092 (P — 1000)

1500 < P <2000 Z = 0.884 — 0.000038 (P — 1500)

2000 <P <2400 Z = 0.865 — 0.00002 (P — 2000)
2400 <P <3000 Z = 0.855 + 0.000008 (P — 2400)
3000 < P <4000 Z = 0.86 + 0.000055 (P — 3000)
4000 <P <5000 Z = 0.915 + 0.000075 (P — 4000)
5000 < P < 6000 Z = 0.99 + 0.00008 (P - 5000)
6000 < P <7000 Z = 1.07 + 0.00008 (P - 6000)

Pressure Loss across Completion , AP2 AP3 and AP4 #***Neglect

Pressure Loss in Vertical Flow Tubing, P ¢ -

-3 - 2
. 2.685X10  f,(ZTq)
—e —_

wf

s
I—e )
h 5
v /sine D

For vertical flow ©=90°, sin 90 = 1




2
3 £(ZTq) —

2 —s 2 _ s ek PR
P . =c P, —2685X10 (e ")
D
_ —0.0375Y,L
S=——————" — 114
ZT
where f; from Eq.5
0.8981
1 e  sms2 | €' (7149
—— = —4log — log +
JE 3.7065 N, 2.8257 | N
Then
1
ff = 5 11.5
1.1098 0.8981
S 5.0452 c 7.149
—4log - log +
3.7065 N, 28257 |\ Ng,
And
_ 20.09Y,q
NRe _— 11.6
Dy
Y, = AN IzvesmMaasivufue1n A (Specific Gravity of Gas)
L =anuniavesig (Viscosity, cp)
q  =8n31n13 IMaveafie (Gas Production Rate, MSCF/D)
p = RUAGUINA1YDIYIONAR (Tubing Diameter, in)
L = Tubing Length, ft
zZ = Compressibility Factor
T = Qmﬂ{]ﬁmi Tramay (Average Flowing Temperature, °R (460+°F))
_ Tr +was
2
4. m3 TvaduviodIdy
Flow through the surface pipe, Pwh' P, ep
— 2
f.ZT
2 2 —4 YgfZTq
P, =P, —1007X10  ———TL, 17

DS
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¥ [ 1 a a
D, =durgudnaanodIAu (Surface Pipe Diameter, in)

L, =a2u81I%0RAU (Surface Pipe Length, ft)

Unannuiuanauiie Inakugvieng (Completion) 1593187 (Safety Value) @13 9 sinvz

LY “a [ T a A a ¥
Linanseaaiauiluanusnveerdainuiiulude 3

Gas Material balance equation

P.
F_o_Jig +_ZL' 11.8

Initial gas in place

G - 43,560A0(1-S,, )h

i i1.9
Bg
Gas formation volume factor
Bg = 0.028292. 11.10
P
Gas viscosity
n =104Kexp(xp1y). 11.11
Where
15
K= (9.4 +0.62M)T Lo
209 +19M + T
X=3.5+9—§£+0.01M, 11.13
Y=24-02X, 11.14
M=28.964'yg, 11.15
PM
=11.4926x1073 |——. 11.16
P1 ( )ZT

d o
113 Us2leviveauuudiase Tank Model
= b d‘ [
1. @3udoyanay Input 119
- P A v ° ' 4 A a o
2. Tank Model 9211152 Tuminnn 1ilpaoanisfina w135 1a5 2REINGANTTUANNAU

A v P ] 5 a % d'o o ° A
masveumasll Tns@uumviniuidiudalseaoviidrvglumsvrumsinunse
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114 msiesuu9eyaioz Input ¥o9 Tank Model

doyalunmshoz 19luTusunsu Tank Model 1sznoulide

t o o .
n. YoyaunaInniiy (Reservoir data)
- ANAY (Temperature)

- 9NN (Pressure)

q a4

v. Yoyaveslua (Fluid data)

- ANUONIUNIE (Specific gravity of gas)

v
A. Yoyavesduniu (Rock data)

3 v
- AIMSFURTUFURUUT AU (Original reservoir permeability)

b 4
- MIMIFUATUFURUMAINITAZA18AUNTA (Acidizing zone permeability)

3 o LY t a a a .
1L UBYAINYINUNDHANWIAY (Pipe data)

- ANUEIINBNANHIAU (Surface pipe length)
- idurIguUdna1vionanAIAU (Surface pipe diameter)

- ﬂ)1ﬂﬂgi%izﬁﬂﬁﬂﬁﬂﬂﬂﬁﬂwaﬂ (Pipe relative roughness)

1. YoyaviendnunIAIINAUNQU (Tubing data)

- 1714871710 (Tubing length)
- ifurgudnanavie (Tubing diameter)

2. YoUadU q (Other)

L'

v o . .
- ANUHUIUBINNaINNIAY (Reservoir thickness)

13

s w o . .
- SeliveauraInnn (Reservoir radius)

o A -

- IANVOINQUHAN (Well radius)

- Satveslounazazarudionsa (Acidizing zone radius)

- guugiinavveims lnaveveaIna (Average flowing temperature)
- ﬂ31nﬁuﬁ1q¢lﬁqﬂﬂiﬂfltﬂﬂﬁ]%ﬁﬂﬁ] (Minimum seperater pressure

- PSmamailiogluguiu (Gas in place)
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115 Yeyafildluuvusians Tank Model

n. Yoyaunafmiy (Reservoir data)
- AnusuSuAuve LM AIRRD (Reservoir temperature) = 6,500 psia !
- Qmwgﬁtmﬁqﬁmﬁu (Reservoir temperature)= 670°R
. Yoyave111a (Fluid data)
- ANANSUMIZUDIMNY (Specific gravity of gas)=  0.59
A. Yoyasuiiu Rock data)
- A lAue i (Original reservoir permeability) = 0.9 md
- arwduin 18 luTyufiaza1udonsa (Acidizing zone permeability) = 8 md
1. oyavioddIAU (Pipe data)
- 714817 (Surface pipe length)= 10,000 ft
- Lf’T’uPi1§fH6ﬂﬁN (Surface pipe diameter)= 4.5 in
- ﬂ’J'IﬂJ‘lgi‘iJS::ﬁlllﬁﬂﬁ"UﬂQﬁﬂ (Pipe relative roughness)= 0.001
2. doyariondauuaIfe (Tubing data)
- A71UY17 (Tubing length)= 10,000 ft
- @ur1gudnans (Tubing diameter)= 3.5 in
. %’egaéu g
- AmumAT Uiy (Reservoir thickness)= 200 ft

k4
o~ o

- iﬁil‘ll’é]\‘l‘lfuﬂﬂlﬁ‘u (Reservoir radius)= 3,000 ft

o

- §alinqu (Well radius)= 0.5 ft
- il

Touftayao@aonsa (Acidizing zone radius)= 50 ft
- Qmﬂgﬁ"lﬂam?;u (Average flowing temperature)= 667 °R
- mmﬁué’hqmmqﬂxwﬂmm"l‘na (Minimun separater pressure)= 500 Psia
- B naialuduiiy Gas in place)= 60,000,000 MSCF

¥. YoAMMUANGANITIY (Performance)

- 5&15131‘15@[0’:19\ (Maximum gas production rate)= 59 MMSCEF/D

-8RI MMUAITUAU (Constraint rate of gas production)=  23.6 MMSCF/D
' 1 - aa o [J
511513904 Tank Model unasfnfiufasssumauuy 3 §a uaasluglil 1.2 uazlfrlumsnaaes

#an 12)51ATY Tank Model taaalilu Appendix 11




11.6 WavBINIINARBINANIABIVLSIA0Y Tank Model (Result of reservoir tank model Simulatioy)

¥ -4 [
Tumsfinw1iluuu$1aoe Tank Model unmasimasssumanuitui 640 tBinog
a Y d'
msnaavwdanansliluaisied 1.1

Qmax = 'ej"mmﬁwﬁmﬁwqaqmmﬁqu (Maximum Gas Production Rate, MMSCF/D)

o/ a o 1 a 3 = 1
Q = paTIMIHaAMFNINATULINMITNAaRINan Tutnazd) (Gas Production Rat,
1%, 2™ 3% ...,20" year, MMSCF/D)
o "o v ey a A 2 i
P = ANuAUIHAIN Y TuidazNanan 1 NLAY (Reservoir pressure at
2™ ,3“‘,‘ . .,20‘h year, Psia)

11.7 ag)

° o ° o a a
HUUS1a0UUY Tank Model HiseTowilumsdnmumsasimsnanuaziS
o & A a ) o 1 =< a A o o Y
wawuiaringald duvugavemaimeogiinudn 8,500 Wa TSiufia 60 Wudw g
9
Wa donqu dasimswaamaiuaz 23.6 A1 au.a (MMSCE/D) asdeguiu 2 1 s1miuzdo
1 PPt o a { o a o
anaslsyinudouay 15 aeil bl 20 Whillgavhevesmsndaidasimsnangaioiuas |

a1u av.ya dasimsnaauaaztuaaslumsei 111

51 112 nuaasgUs19ve wun$1ae WMAaIR ALY Tank Model 3 1@

¥

v
fumasdl Tas@uudilSinaiaianua 240 Wudu auya aanfeliianua 4 17

dlidasmndasiuGuduiuae 944 A auye uazdaswaagaiiiuaz 4.4 &w audn!
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a ar a a3 a a a
PBuumsnaaiasan 201 Wud av.vfa fadlulsz@ninmieoas 84 fataaslumse 1.2 wa
LEAIBATINMITHTAUATBATINTHAAS IWYDINQUHAA 4 QU

A v Y a o ° . X .
#an1Ann Tank Model lndiAvafiy output 91NAITNT Reservoir Simulation 1u

{1 A a g 1 2 . . . '
Model TH1/Smamaslndifeeiu naaalfifiuding Tank Model 118z Reservoir Simulation 19 1@Ha

a

fandoaziminzay

9



Input data

- Initial Pressure (P;)
- Permeabiliti (K, Ka)
- Well bore radius (rw)

1. Reservoir data

- Porosity ( d) )

- Thickness (h) S50

- Water saturatio”

~ Temparature «r ata
2. Vertical Tubing

-~ Diameter (D)

~ Length (L) arator Data
3. Surface Pipe &

~ Diameter (Dp)

~ Length (L) .
4. Production Dat? __,int Rate Q)

- Production CO®® ;on Rate (Q )

- Economic Pl’Od““:;t

- Time Step (dT)

- Relative roughness

- Relative roughness

y

CaLculate Gas Inplace by using eq.

- Separator Pressure (Psep)

Calculate Compressibil
Factor 2

iﬂ

!

Calculate Average Permeability (Karg)

l
Calculate Maximum Production Rate
(Q_Jbyusingeq. 11.2,11.3,11.4,
max’

by using Eq. 11.1 <

11.5,11.6,11.7

Calculate
Compressibility
Factor (z) uag
Viscosity (L4 )

Calculate Pmin by using equation 11.2,
11.3,11.4,11.5,11.6,11.7

i=0,T=0,Gp=0

T=T+dT

T = T+dT




Calculate Z, },L

v

Calculate Production Rate by
using eq. 11.2, 11.3,11.4, 115,
11.6,11.7

I=i+1

Calculate Cumulative
Production
G = Gn+Q*dT

Calculate Reservoir

Pressure Pe by using eq.

NO

Calculate Production Rate by
using eq. 11.2, 11.3, 11.4, 11.5,
11.6 11.7

Calculate Compressibility
Factor (z) and viscosity ( [ )

128




=0

Calculate Reservoir Pressure Pe by using eq.

]| Calculate Compressibility and
Calculate Production Rate by using eq.

(z) and viscosity ( )

NO

YES

Print Output

- Time Step No. i

- Time(T)

- Production Rate (Q)

- Cumulative Production (GP)
- Reservoir Pressure (Qp)

71 11.3 uaaadamsA1UINUB Tank Model




3t 111 wadasimssdannusuumraimaulsfufunm

-

in Sannawdama G auaig]  awd (oud de as.ii)
Time(year) Gas production rate(MMSCF/D) Pressure (Psia)
1 23.6 4956
P’—f 2 23.6 3769
3 15.0 3000
-

4 11.2 2590

5 8.8 2298

6 7.1 2072

7 5.8 1890

8 49 1739

9 41 1611

10 35 1501

11 31 1415

12 2.7 1336

13 24 1265

14 2.1 1202

15 19 1145

16 1.7 1094

17 L5 1048

18 1.3 1006

19 1.2 964

20 1.1 929
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M350 11.2 4aaisasIMInaanazlTinumnanI eI quEan 4 nqu

1y

3| danimswda | dasimswda | dasimskdasiu | dasimswan | 5a5IMswdg
(udTu au. Aol Aonqu Wanqy | azaud g
Wosw | ofudwausa | (g aude) (@ ana/al)] (iud auy
ao1l)
FLOWRATE | YEARLY | CUMULATIVE | 4 WELLS 4 WELLS
MMSCF/D | PRODUCTION | PRODUCTION | FLOW RATE | CUMULATIVE
MMMSCF MMMSCF MMSCF/D | PRODUCTION
MMMSCF
1 23.6 8.61 8.61 94.4 34.46
2 23.6 8.61 17.23 94.4 68.91
3 15.0 7.04 24.27 60.0 97.09
4 11.2 4.78 29.05 448 116.22
5 8.8 3.65 32.70 352 130.82
6 7.1 2.90 35.61 28.4 142.42
7 5.8 235 37.96 232 151.84
8 49 1.95 39.91 19.6 159.65
9 4.1 1.64 41.56 16.4 166.22
10 3.5 1.39 42.94 14.0 171.77
11 3.1 1.20 44.15 12.4 176.59
12 2.7 1.06 4521 10.8 180.82
13 24 0.93 46.14 9.6 184.54
14 2.1 0.82 46.96 8.4 187.83
15 1.9 0.73 47.69 7.6 190.75
16 1.7 0.66 48.34 6.8 193.38
17 1.5 0.58 48.93 6.0 195.71
18 13 0.51 49.44 5.2 197.76
19 1.2 0.46 49.90 48 199.58
20 1.1 0.42 50.32 44 20126




Gas Production Rate { MMSCED

Gas Production Rate, Pressure and
Cumulative Gas Production VS Time

1606 4

201 BCF

SI9PSIA
- Tuth

IMSCED

Pressure {Peia)

F 250

- 200

I 100

I 50

!’s‘) LI L\l L] L} 1 L} L} T 1 LB L} L] L) ¥ L] L] T L] L) 1 L v
6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 t6 17 18 19 20 21
Year

510 114 uansdanmsHanmasssund YSuumsndamasiuas

anusuluumasmaudsdufunainsean
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Cumulative Gas Production (BCF)
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5 55
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9 27
10 22
11 18
12 15
13 13
14 11
15 10
16 8.45
17 7.10
18 6.60
19 6.0
20 5.40
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12.3.1 smmwﬁvﬂgm
1. 1Un q:uﬁ 15799 (Number of exploration well) 1
511.!’.]1414@111‘5 2IIUNA (Number of appraisal well) 3
i‘imaunqnwﬁm (Number of development well) 2
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3. AIAN3 OUVBIN YT TTUMA(Gas heating value (BTU/SCE)) = 1,000 ‘f

4. 9 wanilasu (Exchange rate (Bath to USS$))

= 40 ]

5. f1NIANAN (Sliding scale royalty(%)) = 10 |

6. nuiuld (Income tax (%)) = 50 ‘

v |

7. 9AT1R0NIUY (Escalation factor (%)) = 7.25 |

4 ) I'd . i

8. 1MeUnsaiAgAuM (Discount cost (%)) = 80 |

9.3 ‘Iﬂ’l@qﬂﬂiﬂﬁﬁ # (Tangible cost(%)) = 20 /
10.AudoNs I (Intangible cost (%)) = 20

1Lammavaauduyule (Depreciation of Tangible cost(%))

Ysnaumsieast (& avvfa)
(Yearly sale volume (MMSCEF))

0 - 600

600 - 1500

1500 - 3000

3000 - 6000

> 6000

9191 (%)
(Rate %)
5.00

6.25
10.00
12.50

15 .00

Y
a3 IMsHARAIAD LML IS sUMBUA DA INTHAARD T YDA UAY

fasinsnaadeiu (Wsisa)
(Production Level)

0-2000 BPD

2000-5000 BPD

5000-10000 BPD
10000-20000 BPD

> 20000 BPD

DNFIANINYAN (%)

(Rate)

5.00
6.25
10.00
12.50
15.00
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1. mMmaasiinasady e
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v
3. dasduanvesluiudasendodudsumsie 7.25%
a a o PP
4. Guwdamy 1yt 5 veslasams
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s 1991019 9 AlglunmsAnynsaliliaetl

- swmmsamuﬁfugm
1. 3813529 2-D seismic (US$/line km) 1,000
2. MI919529 3-D seismic (US$/sq km) 5,000
3. AuIzHaziAIqud1s (G USSmaw) 10
4. mmmmuwmumauﬂi siliuna (A Us$/viqu) 10
5. Aunzuazwanvqualszitiuna @ USS/maw) 10
6. Moy (mumwnﬂmmim/ﬂu. MMUS$/km) 0.5
7. ginsaimandauazuonig Gnuvson) 70

- ldaelumsdutiums @rumson) 400

- e (MSaaniy/An BTU) 2.52
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(Tangible cost)
1 o ¢=y A [ 4 d'l 1" o =
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voA a a
AndpNsIAALAY 20%
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mMsfIRuilegiiugns (Net present value)
AMUIUNAGAT NPV = A(1+H)"

& L4 Y oA
dio A Wlumadnsnszuaiuluifin

9/
" fludananavsedasaenidiovessunnms = 7.25%
A 7171 23 (aft. 2023) iy 1.79 AumSogy
. NPV = 1.79(1+0.0725) > = 0.36 d1uivi3 vey
dadaum lsnenu PIR (Profit Investment Ratio)
PIR fio M lsgnBmsdiodunusiy = 155.80/ 143.30 = 1.09

8031M3AUYU IRR (Internal Rate of Return)
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I é’mmamﬁmﬂugﬂﬂﬁﬁﬂu (519 100 &%)
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Tagsmay 1w 1, - 0.923 Mlaumsidi 0.01
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IRR = [(NPV, _g 1055/ {NPV,_ 153" NPV, _; 1505})*
= 19.24%
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(1)  BATIMTNANVDILULIINDI kk60 (239 BCF)

Year 12 ]1314])516/{71]38 9 10 | 11 [ 12 | 13 {1415 |16 {17 ] 18 {19

Prod. Rate [ 92 ]92 | 77 [ 65 |54 | 44 |34 | 27 {21.5|17.5{144[123]10.4(8.8|7.55|6.5]|5.7|5.17{4]

(MMCF/D) ‘
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1) mldaelumsdisae 2.7 dnunSeny
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(8) dn31M3AUNY (Internal Rate of Return) $0vaz 19.24 uazlidadum lsnaRuamu

(Profit Investment Ratio PIR) 1101 1.09
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aua waaasda el 2 U SasimswanszGuanndlulf 3 vesmswaadaodasiFuadea:

15 a1l v liivgandaili 20 voumsnandiudaswaniuaz 6.4 311 au.ye

Year 1 2 3 4 5 6 7 8 9 10 {11 {12 13 114 |15 116 17 {18 v

Prod. Rate |92 [92 |82 |72 |60 |51 |44 (37.5( 315 |27 |22 |18 (154 13.4|11.8|11 9218 7264
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Amortization - An accounting term referring to the process of writing off the cost
or value of an asset over its expected service life. Intangilble assets such as acquisition cost for non
producing properties, lease bonuses, title clearing expenditures, geological and geophysical cost are
"written off" or "amortized" in amortization accounts. Tangible assets such as physical equipment or
in-place reserves are written off through depreciation or depletion accounts.

Capital Expenditure (CAPEX) - An accounting term usually applied to
expenditure on fixed assets i.e. items that have a life beyond the current year. The value of such items
is usually depreciated over its life. Other items with short life, and expenses such as operating costs,
are treated as revenue items and are deducted in full immediately.

Depreciation - An accounting and tax term for allocating a portion of tangible
asset cost to a time period. Property, plant and equipment are depreciated, as well as all the costs of
developing producing wells and related facilities. Commonly used depreciation methods include
straight-line and accelerated depreciation methods such as declining balance or sum-of-the-year's
digits.

Discount Cash Flow (DCF) - Cash flows are estimates of future payments and
receipts - usually on an annual basis. These are generally calculated in MOD terms. The DCF method
then takes account of the fact that we would prefer to have a "real" sum of money in our hands now
rather than later, because if we did, it could be re-invested to make more money. Thus it "costs" us
something to receive it later (opportunity cost). The converse is true of capital costs (they cost less
tomorrow than today because - inflation apart - the money can be kept in use in our financial system
eaming money). The purpose of DCF is to measure this time effect on value and cost, and it is a
separate process from looking at inflation effects. Discounting is the exact mathematical inverse of
compounding.

Discount Rate - The rate used to discount fund flows in the DCF method and
evaluation (e.g., for a discount rate of 5% , year n fund flow is divided by 1.05 to the (n-1) power). It
should be chosen to represents the real rate of return the business can expect to make and as such
represents the rate that can be expected by investing in other (or opportunity) projects. The following
points need to be taken into account when choosing the discount rate:

1. Historic company earnings rates are a guide, but future opportunities may differ.
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2. If most of a company's capital is borrowed, the rate should at least exceed the
loan rate! Where a company's capital is from several sources sometimes an average cost of capity]
may be used to derive a minimum discount rate.

3. The relative risk of one business to another.

4. Future investment opportunities - limited, anticipated rate of return?

Expense or Expensed - A disbursement of outlay which is subtracted from curreyt
revenue. In book or taxable income computations, this may be either OPEX (e.g., salaries and wages)
or expensed investments. The entire amount receives tax relief in the year the cost is incurred.

Income Tax - A monetary assessment levied by a government, based upon taxable

income.

Intangible Assets (ICAP). Intangible assets are the class of assets that includes al]
types of minerals. No value may be established by direct inspection and the asset does not necessarily
depreciate with time. It loses value only when produced and furthermore cannot be replaced. The
exact differentiation between a tangible (capital) asset and an intangible asset is somewhat arbitrary.
From a practical standpoint, such differentiation depends on the current applicable tax provisions
governing a specific type of property. Evaluations should not rely solely on past evaluations since the
laws regarding intangible assets change.

Internal Rate of Return (IRR or DCF-ROR) - The discount rate which sets the
Present Value of a cash flow stream equal to zero.

Investment - An expenditure of funds to acquire physical of financial assets from
which benefits are expected to occur for more than one year.

Operating Expense (OPEX) - Generally, a cost of conducting business activities
or, specifically, cost directly involved with production or services.

Profit - An imprecise term generally perceived to reflect the financial return from an
investment. Profit is commonly defined as the excess of revenues over all costs and is also considered
to be equivalent to income.

Revenue- The amount received for the sale of production of manufactured products.
Generally, the mathematical product of unit price and volume. The chief source of cash inflow in

most investment evaluations.
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Royalty - Royalty is the interest of a party owning minerals in the ground where
another party (the working interest) has gained the right to capture such minerals under a lease
agreement. Such royalty interest is normally free of all costs of capture except for special treating
costs that might be specified in the lease or assignment. This term is often used as an abbreviation for
the term landowner's royalty. There are many specific forms of royalty.

Sensitivity Analysis - An analytic procedure which quantifies the impact various
items of cash flow have upon investment return.

Sliding Scale Royalty - A royalty varying in accordance with the amount of
production, e.g., a 1/8 royalty if the production is 100 barrels per day or less, and 3/16 royalty if the
production is greater than 100 barrels per day. Difficult problems of interpretation of the sliding scale
royalty clause arise when government regulations on a unitization agreement limit production on the
amount of oil allocated to a particular tract. See Chapter 6 (Norway).

Tangible - Refers to an asset having material substance, as for example, equipment.
A property whose value can be determined by objective appraisal.

Taxable Income - The computation of income in accordance with tax codes so as to
serve as the basis for computing income taxes. Generally differs from book income (as reported in
financial statement) because of different depreciation and depletion accounting procedures.

Write Off - An accounting term for a non-cash or book expense. It is the cost of a
long-term asset allocated, period-by-period, over its deemed life. Also called an "Extinguishment."

For example, depreciation, depletion and amortization expenses.
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Connect Helium gas supply to the port at the rear of the instrument.

The instrument should be set up in a constant temperature environment. The pressure transducer

should be calibrated and equipment leak checked on set up and checked periodically after that.

( See calibration section following )

Turmn on the electronic and allow to warm up. ( 5-10 minutes)

Zero the digital readout.

With the Helium value in the off position and the top value in vent position, adjust the zero

potentiometer to a point where the digital readout reads 0.00.

Turn on the Helium supply at the bottle and the Porosimeter. (red toggle value)

Warm up the transducer by pressuring up and down several times.

Determine the Reference Volume of the reference chamber (RV')

1. Fill the matrix cup with billets and seal the cup in the porosimeter. The matrix cup must be
the same position for each reading (for reference and grain volume measurements) to ensure
that there is no change in volume.

2. Fill the reference chamber with Helium to 100.00 psig*.

Record pressure as Pof.

3. Open the reference chamber to the sample chamber.
Record the equilibrated pressure as Pf.

4. Remove the appropriate billet from the sample chamber. The volume of the billet removed
should be approximately equal to the pore volume of the samples being tested. (typically
billet 3 for porous sandstones)

Record the volume of the billet removed as V (cml).

5. Repeat steps 2 and 3, hower, this time record the reference chamber pressure as Pob and the
equilibrated pressure of the sample chamber as Pb.

6. These pressure measurements are repeated until three consecutive indentical readings are
obtained. The RV is obtained at the start of each sample run and then at 20 sample intervals.

*Always use 100.00 psig for the reference pressure.
Calculations -RV

RV =V, / (Pob/Pb)-(Pof/Pf)
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or if Pob and Pof = 100.00 psi

RV =Pf/100 X ((Pb X V. )/ (Pf-Pb))

Grain Volume Determination (GV)
1. Place the clean and dried core sample in the matrix cup. If the sample is short, then fj]| the
excess space with a billet(s).
Record the identification number of the billets left out of the cup. The volume of these billet
Vo 2) is used in the calculation and are found in " Matrix Cup Billet Volumes " Seal the cup
at atmospheric conditions and isolate the cup from the atmosphere.
2. Fill the reference chamber with Helium to 100.00 psig.
Record the pressure as Pos.
3. Introduce the Helium into the matrix cup and allow the pressure to stabilise.
Record the stabilised pressure as Ps.
4. Through khnowledge of the previously determined RV, the Ps is used to calculate the grain
volume.
GV(em®’) =V, +((Pof/PHRV) - (Pos/Ps)RV))
Vv b“z = Billet removed
Sample Weight Determination
After measurement of grain volume, the sample is weighed to 2 decimal places (grams), with
care being taken with friable to ensure that there is no grain loss between the porosimeter and the
electronic balance.
Record the weight as Dry Weight (Dry Wt) on the work sheet.
Bulk volume determination (BV)
Bulk volume is calculated from the relationship of length and diameter following this:
BV =D XLXT
Pore volume deteermination
PV =BV-GV

Porosity Calculations

Grain Volume

Rv =V ./ (Pob/Pb)-(Pof/Pf)
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or if Pob and Pof = 100 psi
RV =Pf/100 X ((Pb X V. )/ (Pf-Pb))
GV =V,,” + (PofPHRV) - ((Pos/Ps)RV))

Pore Volume

PV =BV-GV
Bulk Volume

BV = (D/2)2 X L X TC - for whole core samples, (71=3.1416)
Porosity

0% =PV/BV X 100

Matrix Cup Billet Volumes

1" Billets Billet Number Volume (cm3)
1 4.63
2 4.59
3 9.22
4 18.49

1 1/2 " Billets | Billet Number Volume (cm3)

1 10.18
2 10.2
3 20.39

4 40.74




MARNUIN A

OVERBURDEN PORO-PERM CELL OPERATION




c)

166

The Overburden Poro-Perm Cell should be set up in a constant temperature environment.
The pressure transducers should be calebrated and the equipment leak checked on
installation. The transducers calibration should be checked from time to time and re-
calibrated as need be.

Connect external helium, air and water supplies to the entry ports at the rear of the
instrument.

Connect the water drain port to an external drain line.

Sample Loading and Cell Pressuring.

a)

b)

c)

d)

e)

Place thick walled rubber sleeve over the platen end of the down stream end piece and secure
with retaining ring.

Insert right cylinder sample into the thick walled rubber sleeve, ensuring the sample is butted
neatly up against the platen.

Insert upstream platen into the rubber sleeve end, ensuring the platen is butted neatly up
against the sample, and secure with retaining ring.

The sample holder is then inserted into the hydrostatic cell, to a point where the base of the
downstream end platen is flush with the lip of the cell.

Secure the cell by screwing on the end cap.

Pressure up hydrostatic cell.

1. Open "OB DRAIN" valve and turn on "WATER" supply valve (blue toggle valve).
2. Close the drain valve at the bottom of the hydrostatic cell.
3. When the cell is full close the "OB DRAIN" valve. A full cell will be evidenced by

the noise of water draining though the drain hose at the back of the equipment.

4, Turn on "AIR SUPPLY" valve (black toggle valve).

5. Select the correct "CELL PRESSURE CONTROL" gauge to cover the pressure you
intend to go up to.

6. Tum the "CELL PRESSURE CONTROL" air supply regulator in a clockwise
direction until the desired pressure is obtained.

7. The cell is now pressured up and you are ready to perform your porosity or

permeability tests.
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Cell Depressuring and Sample Unloading

a) De-pressure the hydrostatic cell

l.

Completely back off the "CELL PRESSURE CONTROL" air supply regulator i, an

anti-clockwise direction and turn off the "AIR" supply valve (black toggle valve).

2. Turn off the "WATER" supply valve (blue toggle valve).
3. Release the pressure in the cell by opening the drain valve on the bottom of the ce]|,
4. Open the "OB DRAIN" valve to allow the water to drain from the cell.

b) Once the water is completely drained from the hydrostatic cell, unscrew the cell end cap ang

remove the sample holder from the cell.

c) Remove the retainer rings and the end platens from the rubber sleeve and extract the sample,

It is important to have a towel handy at this point to wipe excess water from the sample

holder as you remove the sample to stop the sample getting wet.

Equipment

Air and water supply plumbed into the instrument.

Overburden Poro-Perm cell - equipped with a hydrostatic cell with necessary pressure gauges, and an

air driven hydraulic pump to allow permeability measurements to be made at high confining

pressures. It includes the following components:

valves to control and direct gas and water flow.
regulator to control gas pressure.

stainless steel hydrostatic cell to withstand 10,000 psi.
an air driven hydraulic pump to pressure up the cell.
pressure gauges to monitor cell pressure.

rubber sleeve and stainless steel end pieces to hold the sample in the cell.

A series of calibrated flow tubes of different volumes to monitor the flow rate of air through the plug

(unit - cmz/sec).

Stop Watch

Vemier callipers to measure the plug dimensions (unit-cm).

Thermometer.

Procedure

a) Measure the plug sample dimensions.




b)
)
d)
e)

g)
h)

i
b);
k)
1

m)

n)

o)

p)

168

The sample must be a right cvli
P 2 right cylinder. Take several measurements of the length and diameter of

the plug with Verni lipers. .
pe ror callipers. Recorq the average length (I) and diameter (d) of the sample in
centimetres to two decimal places.

Turn on external Air and Water supply

Turn on the electronics,

"POWER" gy
SWiteh, and allow to warm up. (5 -10 minutes)
Switch "TRANSDUCER SELECT" SWitch ¢
0

"AIR Ka"
Switch "TRANSDUCER SELECT" valve ¢
Q

HKa"
Switch "REGULATOR SELECT" Valye ¢
QO "Kan

ZCIO the digl tal Ieadout by a(l]uSting the A
" IR Ka" 1
potentlolnetel .

Load the sample into th
oad the ple into the sample holde, aSSembly and load into the hydrostatic cell.
Fill the hydrostatic cell with water, ¢y,
> MI8Ure the correct

*CELL PRESSURE CONTROL" gauge is
selected.

Pressure up to the desired overburdey pre
SSure.

Connect and tighten the supply tube ¢, the upst de of the cell
stream side o .
Open the vent valve on the down stre,
M side of the cell.

.th th 1 i 1 "
With the valves on either side of the Ka FLOW PATH" open, turn on the air supply valve (black
toggle valve).
Attach the bubbl i i

ach the bubble tube, via a rubber hose, to the down stream end of the hydrostatic cell, that is,

tr
the downstream end of the sample. The bubble tube must be clean and wet before a measurement

i de. The rubber h i i
1s made. The rubber hose must be checked regularly during testing to ensure it is not partially
blocked with water from the bubbje tube d from friabl les

T sand from friable samples.

Adjust the "AIR" i
Jus regulator (upstream Pressure -P,) to obtain the desired flow rate. A very high

flow rate causes turbulence in the 3]
arr floy, which leads to inaccurate results. Ideally the upstream
ressure and flow tube shoul
p ould be chosen in conjunction to achieve a repeatable flow-rate

measur

ement of around 20 3
second, (eg. ! psig upstream pressure / flow volume of 100 cm’/ flow
time of 20.00 seconds).

Once a stabilised flow-rate is establisheq d the followi
Tecord the following;
1. Upstream Pressure (pl) - psi
1g
2. Flow Volume - cm’

3. Flow Time - seconds
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4. Barometric Pressure - atmospheres
5. Temperature - ’Celcius
q) On completion of the test, turn off the "AIR" supply valve, disconnect the supply tube from the
upstream side of the hydrostatic cell and disconnect the flow tube on the down stream side of the
cell.
1) Depressurise the hydrostatic cell, allow the cell to drain, romove the sample holder and remove
the sample from the sample holder.
Overburden permeability can be determined at numerous confining pressures by increasing the
confining pressure prior to each flow measurement.
Overbunden Permeability Calculations
The following equation, a form of Darcy's Law is used to calculate permeability. All pressures need

to be in units of atmospheres (atm):
2000 XBP % flge xQ XL

Kgas =
[(P, x0.06805 +BP)? —(BP)?]x 4
Kgas (actual) = Kgas (apparent) x 0.9716*
where:
BP = Barometric pressure (atmospheres)
(BP millibars x 0.0009869 = BP atmospheres)
H,.or L, = viscosity of gas (varies with temperature)* (centipoises)
3
Q _ flow rate = Sflowvolume (cm ~) _ v
flowtime (sec)T
L = length of plug (cm)
P, = upstream pressure (psig)
0.6805 = conversion factor for psi to atmospheres
2
diameter (cm)
A = cross sectional area of plug = )

*0.9716 = conversion factor for the expansion of air due to saturation with
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water vapour in the bubble tube.
L, = -8x 107 T'+8x 10" T+0.0171
Ky = -8x 107 T°+8x 10" T+0.0158

T = temperature ( OC)
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Table D.1 Pressure Distribution of layer 1 of Project KK60

At 1 Year At 2 Year At S Year
4062 2413 2128
4007 2335] 2090 1987
4715 3662
4944 4004 3805 3903 2208 2134 2214
5049| 4849| 4973 4034 3944 2331 2173 2252
; 3929 3287| 3835 | 2176
4109| 3818 4001 2364| 2127 2248
4202|3675 4040 2386] 2186
4434 2545
4505 2581 2289)
At 20 Year
776
1322|1185 1125 749| 679|648

707 661

726 680 701

1296| 1208| 1249 728 685 705

1195

1292 1159 1220

1290

1166

1360] 1213] 1123 759

1375 768
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Table D.2 Pressure Distribution of layer 2 of Project KK60

At1 Year At2 Year At 5 Year
5453| 5283| 4998| 4668 4459| 4276| 3972| 3621 2707 2583| 2389| 2173
5378| 5128 4702}32@{ 4376 4110 3658ﬁ§éQ7 2633
5311| 5066 4553 4302| 4040| 3684| 3492 2554
5262 4959;f;;ff 4739 4249| 3926/'3330| 3687 2494
5278| 5065| 4855| 4958 4269| 4042| 3815| 3918 2505
5281| 5074| 4858| 4988 4282| 4060| 3829| 3959 2519
5271| 4964( /4340 4287| 3962| 3299| 3856 2527
5344] 5107 4386| 4134| 3828| 4017 2591
5441| 5174 4513| 423 f 4060 2674
5557| 5377 4657| 4463| 4207| 4125 2775
5599| 5436 4714| 4539 2810

At 10 Year At 20 Year

15321 1464 1360| 1242 871| 831] 772| 708

1488| 1389

844| 787 7041

1439] 1335] 1193] 1139 814] 756] 683] 655

1400 1163 791|715 666
1399 1245 7870 734 683 704
1397| 1308 1212] 1255 784 735| 687| 708
1391 10201 779 l 681
1414 1227 791 730| 662 692
1447 | 1178 808 i 668
1490{ 1378] 1225 1140 831| 769 690| 647
1505 i 840| 779 :




\|b|e D.3 Pressure Distribution of layer 3 of Project KK60

174

At2 Year At S Year

4721] 4960 4479 4296| 4000 3676 3922 2722{ 2598] 2408 2210 2361

4734 4394] 4148] 3706 3681 26461 2477 2192

46181 4912 4316] 4067] 3708] 3560 3864 2565| 2380{ 2120} 2058] 2263

4785] 5033 4260 3734) 3990 2504] 225 2106} 231t

4981) 5131 4279] 4065] 3826] 3942 4096 2514] 23461 2153] 2248] 2373

5014| 5188 4295| 4080{ 3839{ 3986; 4165 25291 2368] 2189 2285] 2417

4909 5197 4301 3894 4192 25381 2308 2221 2429

5039] 5263 4402| 4155| 3839| 4052 4283 2605) 2403 2146] 2291| 2469

5055 5297 4526 4346 2686 2434 2468

5104] 5291 4671 4486] 4229| 4174] 4364 2789) 2602 2425

5247 4735] 4576] 4324 3040 4332 2832] 2658 2350

5432 4845| 4721} 4550 4523 29501 2929 2580

At 20 Year

1262} 1342 876] 837} 7781 718 760
1496} 1404 1246 849{ 796 708
1446] 1347 1202{ 1165} 1277 818] 762 721
1406] 1275 1184} 1295 794 676] 728
1404} 1314} 1207} 1257 1321 7911 740f 686} 710 740
1403 1317] 1219] 1267] 1333 788|740 690 713] 745
1397 12201 1326 783 689 740
1422} 1314] 1171] 1243 1333 795f 7361 6657 700{ 741
1454] 1318 1200f 1316 812 678 732
1499] 1394 12427 1173] 1281 836 6631 714
1518} 1419 1258 i’;j990 1238 8471 792 694
1595} 1512] 1403 ;305 1351 886] 844 7271 7151
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At 1 Year At 2 Year AtS Year

5736| 5649| 5516] s363] 5257) 5309 4729| 4634| 4494 4309| 4160] 4221 2950| 2882| 2780 2667?37 2s|
5676] 5503} 5333] 5068] 4790 5002 4665| 4514| 4330] 4046] 3748] 3965 2895 2749| 2624 2441 25 ™
5606] s5421| 5197 4773 asss| 4423 a183] 3752 3721 2823] 2669| 2503| 2228] 22|
5537] 5345| 5112 4777| 4678] 4941 4512 4339] 4090] 3733| 3622| 3893 2749} 2583] 2397} 2136 mg
5477} 5281| 499 4816] 5044 4451| 4271 3968 3766 4001 2689| 2514| 2274}

5464) 5296| 5097| 4873| 4991] 5134 4441| 4289] 4076| 3834 3952| 4099 2676| 2524| 2356

5480| 5311] 5106] 4876] 5031 5198 4470| 4315| 4096| 3847| 4004| 4175 2708 2547| 2381 2197] 2301| y
5510| 5304 4933| 5211 4504 4324] 4001 3919| 4206 2739| 2558| 2323 )
5566| 5376} 5137 837 5060| 5273 4583| 4422| 4169] 3849| 4075 4293 2995| 2623| 2416] 2156| 2312| 2
5620 5467 5078] 5311 4669] 4543 4122] 4360 2859| 2704| 2449]

5705 s5586| 5411| 5173| 5143| 5315 4778] 4689| 4501| 4248] 4214] 4387 2944| 2810] 2623

5785| 5653| 5511 5293 4885] 4773 3029] 2871] 2706

5845| 5746] 5638| 54921 5367| 5465 4962| 4883 3094| 2976| 2847| 2665| 2493 ml
At 10 Year At 20 Year

1674] 1635| 1579 1513} 1469 1482 954] 933] o900 863| 834 841

1640| 1557 1488| 1389| 1289] 1358 935| 887| 846 789 733 770

1597| 1509} 1419 1260 909] 856| 805| 723 715

1549] 1455| 1356] 1212] 1187| 1287 878| 824 768] 693| 679 726

1507| 1412] 1283] 10 1198 1299} |- 8531 798| 726 582 682] 731

1494 1410] 1321 1263] 1323 843] 795 744 689 712] 741

1502| 1413] 1325 1224} 1275] 1338 841| 794 744] 693} 716 747

1509| 1408] 1284 1231} 1332 48] 790 721 si;;I 694] 742

1532{ 1433| 1322{ 1177] 1254] 1337 859| 802f 741| 668 705] 744

1558) 1466| 1328] 1047 1219| 1325 873 20| 743 98| 687| 737

1598| 1514| 1408] 1260] 1201] 1296 894| 846| 787| 708] 677 722

1639] 1542 1446 1294f 1043 1266 920| 861] B808| 724 708

1670| 1600| 1522] 1415 1318 1370 935 895] 850 790 762




Table D.5 Pressure Distribution of layer 5 of Project KK60
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At Year At 2 Year AtS Year
[7a1 | 5656 | 5524 | 5373 | 5269 | 5320 | 5395 4780 | a685 | 4539 | 4372 | 4254 | 4301 | 4376 2055 | 2887 | 2786 | 2674 | 2596 [ 2621 { 2667
ses4 | 5549 | 5374 | 5127 | 4830 | 5079 | 5281 a716 | 4565 | 4375 | 4109 | 3842 | 4045 | 4253 2900 | 2790 | 2659 | 2488 | 2325 | 2446 | 257
s614 | sas8 | 5227 4839 | 5170 4636 | 4464 | 4215 | 3797 | 3066 | 3788 | a132 2829 | 2701 2265 | 2479
(5548 | 5381 [ 5134 4984 | 5190 ase3 | 4378 | 4114 | 3761 | 3665 | 3938 [ 4150 2758 | 2615 2314 | 2460
sa92 | 5312 | 5012 5070 | 5226 as02 | 4306 | 3085 | a188 2701 | 2543 2340 | 2462
s479 | 5323 | 5109 siss | s277 4452 | 4320 | 4089 | 3644 | 3954 | 4121 | 440 2689 | 2550 2394 | 2490
5496 | 5338 | 5116 5217 | 5340 as21 | 4346 | 4108 a195 | 4322 M3 | 2574 2441 | 2537
ss13 | 5332 “ 5232 | 5381 asss | 4357 | 4013 | 4228 | 382 2742 | 2586 2457 | 2571
568 | 5402 | stds | 4839 | 5072 | 5291 | s428 a634 | 4452 | a179 4313 | 4454 2801 | 2649 2494 | 2608
5629 | 5483 | 5203 5327 | 5463 4720 | 4561 | 4264 4376 | as16 2865 | 2722 2503 | 2633
s7ia | 5598 | sa10 | 5176 | s172 | s3s2 | ss07 4829 | 4702 | 4500 aa24 | as32 2953 | 2828 2495 | 2664
L 798 | 687 | 5537 | 5320 | @60 s34 | 5550 4936 | 4810 | 4649 4438 | 4645 3042 | 2911 1 2467 | 2702
© [es9 | 569 | 5653 | ssm 5498 | s623 5013 | 4909 | 4784 4605 | 4132 3111 | 3002 2642 | 2784
5946 | 5896 | 5816 | 5731 | ses2 | 5718 | 5760 5110 | 5025 | 4931 | 4824 | 4754 | 4788 | 4865 3220 | 3159 | 3054 | 2041 | 2867 { 2004 | 2050
L AllOYer At20 Year
; 1676 | 1638 | 1582 | 1518 | 1474 | 1486 | 1509 956 | 935 | 902 | 865 | 838 | 844 | 858
“ | [ioan [1581 | 1508 | vats | 135 | 1388 | 1457 937 | 901 787 | 826
1600 | 1527 | 1433 | 1285 | 1048 | 1285 | 1307 o1t | 868 728 | 79
1554 | 1474 | 1368 | 1226 | 1204 | 1304 | 1380 82 | 835 76 | 76
ts1s | 1428 | 1291 1310 | 1373 857 | 807 737 | 770
1501 | 1425 | 1327 | 1219 | 1269 | 1332 | 1380 847 | 803 | 748 | 601 | 115 | 746 | 2
1505 | 1428 | 1332 | 1228 | 1282 | 1346 | 1392 gas | 805 | 749 [ 695 | 719 | 751 | 707
1511 | 1425 | 1291 1341 | 1395 849 | 199 | 725 747 | 17
1534 | 1449 | 1328 | 1180 | 1261 | 1345 | 1400 860 | 812 | 745 9 | 78
1562 | 1479 | 1333 1230 | 1336 | 1400 875 | 827 | 147 143 | ™
1602 | 1527 | 1415 | 1271 | 1226 | 1321 | 1906 898 | 854 | 791 780
1646 | 1567 | 1466 | 1318 | 1074 | 1300 | 1420 923 | 876 | 819 789
1680 | 1615 | 1532 | 1427 | 1331 | 1389 | 1461 942 | 904 | 856 811
1736 | 1700 | 1646 | 1577 | 1520 | 1530 | 1556 973 | 953 | 915 | 874 | 848 | 852 | 861




Table D.6 Pressure Distribution of layer 6 of Project KK60
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At f Year At2 Year AtS Year

5889 | 5842 | 5775 | 5689 | 5610 | 5555 | 5560 | 5626 | | 4911 | an62 | 4788 | 4679 | 4564 | adss | as92 [ 4523 | | 3090 | 3061 [ 2992 [ 2929 | 2856 | 2800 | 2504 [ 30

sea7 | 5747 | 5663 | 5532 [ 5383 | 5281 | 5331 | 5403 | | aset | 4787 [ 4692 | 4s47 | 4382 | 4267 | 4312 | 4384 | | 3048 | 2960 | 2892 | 2792 | 2681 | 2605 | 2629 | m

5796 | 5692 | 5575 | 5399 | 164 | 4936 | 5123 | 5289 | | 4799 | 4723 | 4594 | 4402 | 4148 | 3901 | a091 | 4262 | | 2994 | 2905 | 2812 | 2681 | 2516 | 2366 | 2477 | ]

5743 | 5622 | 5481 | 5247 { 4866 |4304 | 4880 | 5177 | | 4736 | 4644 | 4489 | 4237 | 3830 ara0 | | 2935 | 2835 | 2722 | 2547 | 2287

5697 | 5559 | 5403 | 150 | 4826 | 4741 | 5005 | 5195 | | 4685 | 4573 | 4as | 131 | 3764 | 3657 | 3959 | 41ss | | 2888 | 2767 | 26 | 2434 | 2150 | 2148 | 2992 s

5670 | 5507 | 5338 | s030 | 5089 | 5237 | | 4654 | 4518 | 4334 3802 | 4048 | 4199 | | 2856 | 2713 | 2567 | 2307 2357 | 20

s654 | s494 | 5346 | s121 | 4891 | 5015 | 5175 [ 5290 | [ 4640 | as08 | asas | a103 [ 3854 f 3978 | arar [ azso | [ 2841|2702 | 25m | 2381 | 2183 | 2282 | 2409 | 2

5646 | 5502 | 5352 | s119 [ 4878 | 5047 | 5228 | 535 | | 4643 | 4527 | 4363 | 4113 | 3852 { 4022 | 4207 { 4327 | | 2844 [ 2118 | 2589 | 2401 2451 { 254

5657 | 5516 | 5344 | 5009 [ 433 5239 | 5382 | | 4669 | ass8 | 4371 | 4014 3937 | 4236 | 4383 | | 2867 | 2745 | 2599 | 2340 [ 2464 | 2577

5698 | 5567 | 5409 | 5140 5296 | 5428 | | 4731 | 4632 | 4460 | 4175 | 3847 | 4089 | 43174 aas2 | | 2919 | 2800 | 2658 | 2427 2500 | 2607

5763 | 5637 | 5490 | 5206 {14674 s094 | 5338 | 5472 | | 4822 | 4727 | as69 | 4267 | a38s | as22 | | 2996 | 2871 | 2731 | 2460 263
L

5840 | 5725 | 5609 | 5416 | 5184 | 5194 | 5379 | 5520 | | 4928 | 4840 | 4714 | 4506 | 4250 | 4264 | aas1 | asoa | | 3085 | 2962 | 2840 | 2638 | 2384 | 2337 | 2526 | 2676

5917 | 5811 | 5711 | 560 | 5348 fisaa | 5389 | ss66 | | 5030 | 490 | as3s | ae74 3177 | 3085 | 2940 | 2766 | 2505 | o

5984 | 5875 | 5795 | 5681 | 554z | 5428 | 5536 | 5644 | | 5117 | 5031 | 499 | 4512 3254 | 3128 | 3031 | 2893 | 2719 | 2560 | 2685 | 2306

5631 | 5962 | s908 | 5828 | 5745 | s697 | 5732 | 5777 | | 5180 | 5128 | 5055 | 4950 | 4857 | 4793 | 4828 | 4887 | [ 3318 | 3235 | 3168 | 3065 | 2955 [ 2863 | 2903 | 2965

At 10 Year At 20 Year

1752 | 1730 | 1700 | 1663 | 1622 | 1594 [ 1590 | 1598 | | 1000 | 989 | 971 | 948 | 925 | 909 | 906 | on2

1727 | 1678 | 1641 | 1585 | 1523 | 1479 [ 1490 { 1513 | | 984 | 958 | 937 | 904 | 867 | 842 | 547 | 860

1793 | 1646 | 1594 | 1521 1405 | 1460 | | 964 | 939 | 909 828

1658 | 1603 | 1539 | 1424 1301 | 1401 | | 947 | 913 | 875 72

1626 | 1559 | 1487 | 1377 1314 | 1383 | | 925 | 886 | 843 ™

1604 | 1522 | 1442 | 1301 | 1319 1378 | | 912 | 861 | 815 m

1588 | 1508 | 1436 | 1334 1339 | 1385 | | 898 | 851 | 810 774

1579 | 1508 | 1437 | 1336 1351 | 1303 | | 892 | 849 | s08 m

1583 | 1513 | 1433 | 1294 1344 | 1396 | | 895 | 850 | 805 m

1603 | 1536 [ 1455 | 1330 1349 | 1401 | | 902 | 861 | 816 -

1638 | 1566 | 1485 | 1337 1343 | 1404 | | 922 | 877 | 831 780

1682 | 1608 [ 1536 | 1421 1338 | 1413 | | 045 | 902 | 859 784

1725 | 1653 | 1585 | 1483 1325 | 1429 | | 968 | 927 | 887 793

1760 | 1690 | 1632 | 1549 112 {1473 | | 989 | 947 | 914 818

1790 | 1745 | 1706 | 1648 | 1580 | 1527 [ 1539 | 1562 | | 1004 | 978 | 956 | 919 | 879 | w52 | 856 | 867
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Table D.7 Pressure Distribution of layer 7 of Project KK60

Atl Year At2 Year AtS Year

5894 | 5850 | 5782|5695 | 5612 | 5557|5562 5594|5632 493514886 | 48104704 | 4594 4524 | 4525 4554 14597 13094 {3062 )2996 | 2930 | 2858 | 2804 | 2805 | 2821 | 2848

5852 57691 568415555| 54121 5315]5362] 543315540  4885|4811{4714[4572 |44

~

4303 1434514415)4494 | | 3052297812909 | 2811 {2703 | 2630 | 2652 ] 2695 {2752

5801 | 5711559715422 519314975 | 5157531315442 482314743 | 4617]4427{4179 3941 | 4126 | 4286 | 4387 299812921 | 283112700 | 2539 | 2393 | 2501 | 2599 | 2675

5748 | 5641 550015266 | 4890 ‘}/(2;3)5 4910|5201 15370 4760|4665 [ 4511 | 4258 | 3855 386114163 14305 2940285042739
e

231512500 § 2600

5702) 55801 5423 47655029 | 5216]5359 4709|4595 (442541503800 | 37113983 | 4176 | 4290 | |2892]2785]2655 2350|2479 | 2561

5675|5530 5360 | 4865 | 5107 | 5255|5381 467814542 | 4358 40l8: 3816|4066 | 4217 [4314| |2860|2733 | 2587 2371248312571

5659 5516 | 5366 5029]519315308] 5425  4664|4532}4367| 4118|3863 |399214159| 4277|4366 |2845|2721{2590 2423|2512 2595

56511 551753645126 5054|5238 | 535715463 4667|4543 | 43774121 3857|4030 4218|4339 | 4416 | 284827312601 §2408 | 2215 | 2327 | 2460 | 2549 | 2520

=

5662 | 5529 | 535415013 43 4953 5247|5391 | 5498 46934572 |4382]4019}3 3941 |424414392(4471 [2871|2755]2609 2345 2 412265 | 2471} 2579 2652

5703 | 55785416 | 5141 5075{5302]5436]5547 4755|4642 ]4468 | 4175|3848 (40924323 | 4460 4540} ]2923 | 2809 | 2666 | 2430 2506126142703

5768 { 5650 5499 5210:: 2526|265

5349|5485]5603 4846474014578 4271 %} 4146|4395 | 4535 ] 4624 | {3000{ 2884 | 2740 2466 }-19; 2762

5845 5740 5621 | 5423

5401 [5538| 5668 495214856 | 4727]4514{4269]428244721461214709] {3090} 2978|2853 | 2648 255012693 { 2824

5922|5829} 5732 5580 5372; ‘:5421 5589|5729 505414970 | 4861 | 4696 | 4472 14513 | 4685|4794} 3181 ]3074)2963 | 2789

523;%%1
598915902} 5826 | 5715 | 5584 1 5478 | 5583 | 5680} 5805 51415062 | 497514851 14708 | 4592 | 4695|4793 {4890 | 1325931583066 §2931 2767 | 26192737 2845|2983

2741|2890

6036 | 5978 | 5920 5840 | 5759 | 57125746 | 5794|5927 5204 [ 5159 | 5091 § 4998 | 4904 | 4848 | 4878 [ 4926 14981 ] |3320}3250( 3178|3076 | 2969 | 2899 | 2929 {2981 | 3075

6076 | 604415994 | 5933 | 5878 | 5849 ] 5861 | 5893|5927 5257|5231 | 5174|5100 5032|4994 | 5002 | 5030|5045} |[3370|3330]3264]3185{3110(3064[3068§3100(3138

At10 Year At 20 Year
17531 173311702 j 1664 | 1623 § 1595 | 1591 | 1600 1616 1001|990 § 972 | 949 ] 926 § 910 | 907 ] 913 | 923
17291689 ] 1651 |1596] 1535 1493 | 1504 | 1526 1562 986 | 964 | 942 | 910 | 875 | 850 | 855 | 868 | 891
1696 | 1655 | 1605 | 1532 | 1443 | 13621 1418 | 1469} 1507 967 1 944 | 915 834 | 877
1661 {1612 | 1549 | 1453{ 1312 %6676; 131211409 | 1462 948 1 918 | 881 797 | 828
1629 (157011497 | 1386 ] 12451 1226 | 1323 | 1390 1437 927 | 892 ] 849 782 | 808
1606 | 1533|1453} 1308 @ 122313271384 1426 913 | 868 | 822 776 | 801
1590 1518 | 1446 1341 | 1229 | 1281 | 1346 | 1390 | 1429 900 | 857 | 816 777} 799
15821515 144411340 1234 | 1289 135511398 | 1433 894 | 853 | 812 780 | 798
158711519 134811400 1439 896 | 854 | 808 779 | 797
1606 | 15401 1460 1332{ 1185) 1267 | 1353 | 140511450} | 904 | 864 | 819 781 | 803
164115731491 1244|1350 1411 1468 923 | 882 | 835 783 | 815
1684|1618 154511428 | 12881 1257 | 1352] 1423 | 1491 946 | 907 | 865 789 | 825
1727 1664 | 159911497 1353 @g 1344} 144211522 969 | 933 | 895 801 | 844
1764170611652 1571 1473 | 138511440 1495 | 1570 990 | 956 | 925 831 | 873
1794117541712 16501583 | 1534115441 1570} 1601 10051 983 | 959 | 923 | 884 | 856 | 860 | 873 | 890
18221792} 1754|1706 } 1656 | 1621 1620 | 1634 | 1652 1016} 10021 980 | 953 | 925 | 905 | 903 | 911 | 924




Table D.8 Pressure Distribution of layer 8 of Project KK60

At] Year At2 Year AtS Year

5928 ] 5896 | 5841 § 5773 | 5709 | 5668 | 5662 | 5676 | 5695 4998 | 4960 | 4894 | 4813 | 4736 | 4684 | 4669 { 4680 | 4698 3128 | 31001 3051 ] 2992 | 2935 } 2895 -ZTH?“M

5899 | 5858 | 5789 | 5701 | 5614 | 5559 | 5564 | 5596 | 5638 4963 | 4914 | 4834 | 4732 1 4631 | 4565 { 4563 | 4592 [ 4635 3098 | 3063 | 3000 | 2931 | 2859 | 2809 T%EN

5857|5794} 5705 | 5582 | 5446 } 5354 1 5398 | 5468 | 5545 4913 | 4839 | 4738 | 4600 | 4449 | 4344 | 4383 | 4453 | 4532 3056 | 3000 | 2928 | 2832 | 2730 | 2660 MXOEM

5806 1 5731 § 5614 | 5440 | 5216 | 5001 | 5182 | 5338 } 5447 4851 | 4765 | 4636 | 4445 | 4202 | 3967 | 4152 | 4311 | 4425 3002 {2938 | 2845 | 2715 ) 2556 | 2412 2520?”

5753 ] 5663 | 5516 { 5281 | 4908 1 4930 ] 5225 | 5375 4788 | 4688 | 4527 | 4273 { 3873 %E“ 3882 ] 4188 | 4343 2945 | 2868 | 27521 2576 } 2320 % 15 2331 ?” *
e -

5708 | 5604 } 5439 | 5182 | 4857 5042 | 5237 | 5364 47374622 | 4443 | 4165 | 3815 | 3720 | 3996 | 4197 | 4328 2896 | 2806 | 2670 | 2463 { 2208 /2175 2361 T%lll

5680 { 5560 | 5380 | 5057 . 5121|5277 | 5386 4706 | 4575 | 4379 | 4033 4080 | 4239 | 4352 2864 | 2759 | 2605 2332 { f 2183 Tszmu

5663 | 5546 | 5383 | 5147 | 4909 { 5039 | 5208 | 5332 | 5430 4692 | 4563 § 4386 | 4131 4175 | 4302 | 4404 2849 | 2746 | 2606 { 2406 2];9 2303 | 2435 | 253 M)

5656 | 554215378 | 5134 | 4890 ] 5062 | 5250 } 5377 | 5468 4695 | 45701 4391 | 4130 | 3865 { 4038 § 4230 | 4359 | 4454 285212753 | 2613 | 2416 | 2221 | 2334 | 2469 | 2564 )

5667 ] 5552 1 5364 . 4958 | 5255 | 5407 | 5504 4721 14595 { 4392 | 4024 4408 | 4509 2875|2774 § 2618 | 2351 1 2271 | 2477 [ 2591 0

5708 | 5598 | 5425 | 5141 | 4838 | 5080 | 5310 | 5452 | 5552 4783 | 4664 | 4477 | 4175 4476 { 4578 2927 [ 2827 1 2674 | 2431 | 2169 | 23391 2513 { 2628 )

5773 | 5671 | 5508 5 5110 | 5359 } 5503 | 5610 4874 1 4763 | 4587 | 4275 4553 | 4662 3004 | 2904 | 2749 | 2471 2537] 2668 | 1

585015763 | 5634 5227 ] 5419 | 5560 | 5671 4980 | 4881 | 4740 } 4519 4634 14747 3095 | 3000 | 2866 | 2654 | 2409 | 2375 | 2569 | 2715 | 2e|

5927585215749 544515617 | 5732 5082 | 4995 | 4880 ) 4714 4713 14832 3185 | 3098 | 2982 | 2807 | 2553 // ‘2572 2170 |an

5993 | 5927 § 5847 | 5738 | 5612 551’1 561415711 | 5806 5169 1 5092 1 5000 | 4877 | 4738 §{ 4627 | 4729 | 4827 | 4928 3264 [ 3186 | 3090 | 2957 | 2798 § 2656 | 2771 | 2879 | ¢

6041 {5994 | 5932 | 5852 | 5773 { 5727} 5760 | 5811 | 5879 523215175} 5103 | 5011 | 4919 | 4864 | 4893 | 4944 | 5019 3324|3265 3188 | 3087 | 2983 | 2914 | 2943 { 2997 | 3|

6081 | 6049 } 5999 { 5938 | 5883 | 5854 | 5866 | 5898 | 5931 5285 | 5247 | 5186 | 5113 | 5047 { 5010 ] 5017 { 5048 | 5083 337533353269 | 3190 | 3114 ] 3068 | 3073 | 3105 | 314

At 10 Year At 20 Year

1771 {1756 | 17311 1699 | 1668 | 1646 | 1637 | 1639 | 1645 10111003 ] 989 | 971 | 953 | 941 | 936 | 937 | 941

17541 173511704 § 1665 | 1624 1 1596 | 1592 | 1601 | 1617 1002 | 991 § 973 | 950 | 927 | 911 } 908 { 914 | 924

173118701 | 1661 1608 | 1551 | 1510 | 1519 | 1541 } 1571 988 | 971 } 948 | 918 | 884 { 860 | 865 | 877 | 896

1699 | 1664 | 1613 | 1540 | 1453 | 1373 | 1429 | 1479 § 1518 969 | 949 | 920 | 877 | 827 § 781 | 811 | 839 | 862

1664 | 1622 | 1557 1 1460 1 1320 | 1320 | 1419 {1472 949 | 924 | 886 | 830 802 | 832

163211582 | 1506 ] 1393 | 1254 | 1232 13306 | 1399 | 1446 929 | 899 | 854 | 790 } 713 1 700 | 750 | 788 | 814

1608 | 1548 | 1463 | 1316 , / 1229113331393 { 1436 914 | 877 | 828 749 | 781 | 806

1592 | 1533 | 1455 | 1348 1234/ 12861 135211399 | 1439 902 | 866 | 821 | 759 | 699 | 723 | 757 | 782 | 804

1585 11527 | 14511 13451237 | 1292] 1359 ] 1405 | 1441 896 | 861 | 816 } 756 | 699 | 724 | 759 | 784 | 803

1589 1 1531 § 1444 | 1301 | 12471 1351 | 1406 | 1445 897 | 861 } 812 | 732 \ 701 § 753 | 783 | 802

160911551 § 1465] 1334 | 11871 1271 | 1357 | 1412 | 1455 906 { 871 ) 822 | 749 ‘673 713 } 755 | 785 { 808

1643 ] 1586 | 1497 } 1346 1250 1357 | 1420 { 1472 924 | 890 | 839 754 | 788 | 817

1686 | 1631 | 1553 1 1433 | 1295 | 1267 1363 | 1435 { 1495 947 1 915 | 869 757 | 796 | 829

1729 | 1678 | 1610 1508 | 1365 ) 1358 | 1458 | 1526 970 § 941 | 902 | 843 809 | 847

1767 | 17221 1665 | 1586 | 1490 | 1405 | 1459 ] 1514 | 1573 991 { 965 | 933 | 887 | 832 | 784 | 812 | 841 | 874

179811763 | 1718 | 1652 ] 1586 | 1540 § 1550 ] 1576 | 1602 1006 | 988 | 962 | 927 | 889 | 860 | 864 | 879 | 892

1826 {1800 [ 17601 1711 | 1661 1 1628 | 1625 | 1639 | 1657 1021|1007 | 985 | 958 { 930 | 910 § 908 | 916 | 927




Table D.9 Pressure Distribution of layer 9 of Project KK60

At Year At2 Year A5 Year

5923 { 5902 | 5846 | 5780 | 5714 | 5672 | 5669 | 5681 | 5700 | 5725 | § 5001 | 4964 | 4895 | 4814 | 4734 ] 4687 | 4671 | 4683 | 4701 | 4719 | | 31323104 | 3054 | 2996 | 2939 | 2897 | 2886 | 2889 | 2900 ] 2916
5903 | 5862 | 5792 | 5702 | 5613 | 5558 | 5563 | 5594 | 5645 | 5689 | | 4966 | 4918 | 4835 | 4733 | 4629 | 4568 | 4565 | 4595 | 4638 | 4656 3100 | 3064 | 3004 | 2932 | 2860 | 2810 | 2807 | 2824 | 2854 | 2867
5865 | 5808 { 5719 | 5597 | 5464 | 5374 | 5417 { 54821 5579 | 5620 | | 4920 | 4854 | 475214616 | 4467 | 4364 | 4402 | 4467 | 45351 4553 3061 [ 3012 | 2938 | 2843 | 2743 | 2674 { 2693 | 2732 2792 | 2801
5814 | 5744 5626 5348 1 5482 | 5531 4858 | 4779 | 4648 4169 | 4321 | 4428 | 4446 3007 | 2948 | 2854 253112624 12705 | 27123
5760 | 5676 | 5528 5233 1 5406 | 5460 | 14795 | 4701 | 4539 3897 | 4195 | 4346 { 4364 2949 | 2879 | 2761 2341 1252312638 | 2653
5716 } 5619 | 5451 5246 | 5390 | 5442 | | 4744 | 4638 | 4455 4008 | 4205 | 4331 | 4349 2900 | 2818 | 2679 2370 | 2502 § 2605 | 2621
5687 } 5580 | 5394 5292 15418 | 5468 | | 4713 | 4595 | 4394 4094 ] 4253 | 43551 4373 2868|2775 | 2617 2393 [ 2511 { 2602 | 2618
56701 5565 | 5397 5347 | 5453 | 5501 4699 | 4584 | 4401 4189 | 4316 | 4407 | 4425 285412762 | 2618 2446 | 2542 | 2625 | 2641
5665 | 5561 | 5390 5388 | 5482 | 5532 {4703 ] 4589 | 4404 14139 ] 3874 | 4048 | 4241 | 4371 | 4457 | 4475 285712767 | 2624 1 2424 | 2229 1 2342 | 2477 | 2573 | 2652 | 2662
567415567 | 5373 sa1s | 5518 5569 | |4727] 4611 ] 4402 | 4031 |3 4259 1 44151 4512 | 4530 2879 § 2787 | 2626 | 2357 i 2276 | 2483 | 2597 | 26901 2723
57145613 | 5433 5459 | 5563 | 5614 § 14789 ] 4679 | 4486 | 4185 | 3856 | 4102 } 4338 | 44821 4581 | 4599 ¢ | 2931 | 2839 | 2681 12439 | 2174 | 2344 | 2519 | 2633 | 2722 § 2745
5779 | 5685 | 5516 5510 | 5618 § 5669 | 4880147774595 | 4280 5@\“ 4158 44121 4559 1 4665 | 4683 | | 3008 1 2916 | 2756 ] 2476 f | 232725442673 | 2774 { 2791
5857 | 5778 | 5645 5216 | 5237 5431 | 5570 | 5678 | 5729 498714897 | 4751 | 4534 | 4291 | 4307 } 4502 § 4644 | 4750 [ 4768 { | 3100 § 3015 | 2877 | 2668 | 2419 | 2385 | 2581 | 2724 | 2834 { 2852
5933 | 5866 | 5762 | 5609 | 5404 N 5463 | 5630 | 5642 | 5693 50881 5011 | 4894 | 4726 e \ 4556 } 4726 | 4835 | 4853 3189 §3113 | 2994 § 2819 2567 : 259012782 | 2905 | 2923
5999 | 5943 | 5862 | 5754 J 5630 | 5532 ] 5634 | 5726 | 5813 | 5862 § | 5175 5109 ] 5017 | 4894 | 4757 | 4649 ] 4750 } 4842 | 4931 } 4949 | | 3269 3202 | 3105 j 2973 | 2816 | 2678 | 2791 | 2893 | 2989 | 2997
6044 | 6000 | 5936 | 5854 | 5774 | 5728 § 5762 | 5812 | 5882 | 5930 | {5233} 5181 | 5106 | 5012 | 4920 | 4865 | 4894 | 4945 | 5022 | 5040 3324 §3270 | 3190 § 3087 | 2981 {2911 | 2942 | 2994 | 3077 | 3093
6086 | 6053 | 6005 | 5943 | 5888 | 5859 1 5871 | 5903 | 5936 | 5985 5286|5253 | 5189 | 5114 | 5048 | 5011 { 5018 § 5049 | 5086 | 5104 3380|3340 | 3273 13195 | 311813072 | 3078 | 3110 31451 3168
6145 £ 6099 | 6046 1 5983 | 5929 | 5899 | 5920 | 5946 | 5978 | 6029 | 5339 | 5325 | 5272 | 5216 | 5176 | 5157 § 5142} 5153 | 5150} 5168 343013390 | 3321 | 3241 | 316913115 | 3121 | 3161 | 3193 3217
At 10 Year At 20 Year

177211758 | 17321 1700 | 1669 | 1647 | 1638 | 16401 1646 | 1654 | | 1053 | 1006 | 992 | 975 | 954 | 942 | 937 § 938 | 942 ] 950

1755|1736 | 1705 j 1666 | 1625 | 1597 | 1593 1 1602 § 1618 | 1629 | | 1003 | 992 | 974 | 951 | 928 | 912 | 909 § 915 | 925 | 935

1733 | 1707 | 1667 ] 1615 | 1558 | 1519 | 15271 1547 § 1580 | 1600 | 989 | 974 | 951 | 921 | 889 ] 865 | 870 | 881 { 901 { 922

1702 | 1670 | 1618 | 1546 1 1459 | 1379 | 1435 1 1483 | 15291 1580| | 971 | 952 | 923 842 1 869 | 887

1667 | 1628 | 1563 | 1465 1 1326 }/ : T 1326 1 1422 | 14821 1540 950 | 927 | 889 804 | 838 | 865

1635 | 1589 | 1511 | 13971 1258 § 1237 | 1334 | 1402 | 14551 1509 931 | 903 { 857 703 | 752 ] 790 | 820 | 854

1610 | 1557 | 1470 | 1320 : 133911398 | 1446 } 1500 915 | 883 | 832 1 698 | 752 | 784 } 811 | 851

1594 | 1542 | 1462 | 1352 1358 | 1404 | 1444 | 1494 904 | 871 | 825 725 | 759 | 785 § 809 | 849

1588 | 1536 | 1456 | 1349 1364 [ 1409 | 1449 | 1498 898 § 866 § 820 | 759 | 701 | 726 | 761 | 786 | 808 | 848

1591 ] 1538 § 1449 1 1304 . 1355 | 1409 | 1451 | 1501 898 ] 865 § 814 | 734 @ V 4 702 | 755 | 785 | 807 | 847

1612115591 1470} 1338 1360 | 1415 | 1460 ] 1510 908 ] 875 § 825 | 752 | 674 | 714 | 757 | 786 | 811 } 851

16451 1593 | 1502 | 1349 1361 {1424 {1476 | 1526 925 | 894 | 842 | 757 coi 703 | 756 | 790 | 819 | 860

1688 1 1640 | 1560 | 1441 13701 1440 § 1499 ] 1549 948 | 920 | 873 | 806 | 728 | 712 § 761 | 799 | 831 ] 879

17311 1687 | 1618 | 1516 1465 115301 1580 | 971 | 946 | 906 | 847 | 767 2 813 | 850 | 895

1770} 1731 | 1674 | 1595 1470 | 1522 | 15751 1620 992 | 970 | 938 | 893 | 838 | 791 | 818 | 846 | 875 | 915

1802 1766 | 1719 | 1656 } 1589 1541 § 1551 | 1578 | 1603 | 1651 1007 | 989 | 962 1 927 | 888 | 859 | 864 | 877 | 894 | 924

1830 | 1806 | 1766 | 1716 | 1666 | 16351 1630 | 1645 | 1662 | 1699 1026 {10123 994 | 962 | 935 § 915 | 913 | 921 ] 930 | 953

1861 | 1840 | 1797 | 1747 | 1695 ] 1667 | 1662 | 1675 | 1692] 1718 1038 | 1027 1 1010 | 987 | 954 | 930 | 928 | 936 | 940 | 961
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Table D.10 Pressure Distribution of layer 10 of Project KK60

Atl Year At2 Year
5972 5951 | 5897 | 5836 | 5779 { 5719 | 5716 | 5727 | 5750 | 5776 5043 | 5016 | 4962 | 4900 | 4844 | 4807 | 4778 | 4793 482 w
5938 5907 | 5851 | 5785 | 5720 | 5678 | 5675 | 5686 | 5705 | 5730 5008 | 49570 | 4902 | 4819 | 4739 | 4688 | 4672 | 4695 | amy .R‘
5910 5869 | 5799 | 5709 | 5619 | 5563 | 5569 | 5603 | 5655 | 5699 4973 | 4924 [ 4842 | 4738 | 4634 | 4569 [ 4566 | 4597 { 4gag E‘
5873 5819 | 5729 | 5608 | 5476 { 5388 | 5430 { 5500 | 5593 | 5633 4928 | 4865 | 4763 | 4627 4415 | 4485 75.7?.?"
5822 5755 | 5637 | 5463 | 5243 | 5036 | 5213 | 5368 | 5506 | 5547 4867 | 4790 | 4659 | 4469 4182 | 4341 | 445y ™

5768 5686 | 5537 { 5302 | 4936 I8 ] 4964 | 5255 | 5437 | 5490 4803 | 4712 | 4549 | 4294 3914 } 4217 | 4408 ?
5724 5631 | S461 { 5200 4873 - 4808 | 5069 | 5269 | 5426 | 5478 4752 1 4649 | 4465 | 4183 4022 | 4228 { 4389 ’\“;'
5694 5592 | 5404 | 5073 | 44921 4892 | 5148 | 5313 | 5443 | 5491 4719 | 4607 | 4403 | 4048 4106 { 4274 | 4409 ?
5677 5577 | 5407 { 5165 | 4925 { 5059 | 5234 { 5366 | 5476 | 5524 4706 | 4596 | 4410 | 4149 4200 | 4335 { 4450 T‘;
5672 5572 | 5399 | 5152 5079 | 5271 } 5405 | 5508 | 5562 4710 | 4601 | 4413 | 4147 4250 | 4387 | 4494 'TS;
5680 5577 | 5381 | 5034 4973 { 5270 | 5429 | 5533 | 5584 4733 | 462t | 4409 | 4039 4266 | 4429 { 4537 TS‘;
5721 5623 | 5441 § 5158 5091 | 5324 | 5473 | 5574 | 5625 4795 { 4688 | 4493 | 4192 4344 | 4496 } 4600 T”
5785 5694 | 5523 5121 § 5374 | 5524 | 5625 | 5678 4885 | 4786 | 4602 | 4286 4419 1 4573 | 467 77;
5863 5788 | 5653 { 5451 5585 | 5687 | 5738 4992 | 4907 | 4760 | 4543 4511 | 4659 | 4762 m
5939 5876 | 5771 | 5617 5647 | 5752 { 5704 5093 | 5021 | 4903 | 4735 4568 | 4743 | 4851 | ey

6006 5954 | 5873 | 5764 5742 { 5819 | 5868 s181 | 5120 | 5027 | 4905 4762 | 4858 | 4937 79.;
6048 6006 { 5941 | 5859 5819 | 5865 [ 5935 5237 1 5187 | 511t | S016 4897 | 4949 | 4995

6092 6059 | 6012 | 5949 5907 | 5940 ] 5989 5290 | 5259 1 5194 { 5118 5021 | 5053 { 5053 | soee

6156 6120 | 6059 | 5994 | 5936 | 5902 | 5929 | 5958 | 5986 | 6034 5343 { 5331 | 5277 | 5220 | 5178 | 5158 | 5145 | 5157 | 5111 | 514

ALS Year At 10 Year

3180 3143 § 3095 | 3046 | 2986 | 2947 | 2932 | 2937 { 2949 | 2962 1776 | 1763 | 1737 | 1704 | 1673 | 1651 | 1642 | 1644 | 1651 { 162

3136 3108 | 3059 | 3000 J 2943 | 2901 | 2890 | 2895 | 2905 | 2924 1773 } 1760 | 1734 | 1701 | 1670 | 1648 | 1639 | 1641 | 1648 | 165

3104 3069 § 3009 | 2934 | 2861 | 2813 | 2808 } 2825 } 2857 | 2871 1758 1 1739 | 1707 | 1667 | 1626 | 1598 | 1594 | 1603 | 1620 | 163t

3066 3020 | 2946 | 2851 | 2752 | 2683 | 2702 | 2744 | 2805 § 2823 1736 | 1712 | 1672 | 1619 § 1563 | 1524 | 1532 | 1554 | 1588 | 1608

3013 2956 | 2862 | 2732 | 2575 | 2436 | 2540 | 2637 { 2729 | 2745 1706 { 1674 | 1623 § 1550 1490 | 1540 | 1591

2955 2886 | 2768 | 2391
2906 2826 | 2686 | 2475
2873 2784 | 2624 | 2344

2352 | 2537 | 2659 § 2671 1670 | 1632 | 1566 | 1468 vy 1429 | 1493 { 1551
2379 | 2517 | 2628 | 2649 1638 | 1593 { 1515 § 1400 | 1259 | 1243 | 1339 § 1410 | 1467 | 152
2194 { 2401 | 2526 | 2625 | 2644 1613 | 1563 | 1474 | 1322 § 1343 | 1406 | 1456 | 1510

2859 2771 | 2625 | 2420 | 2211 | 2318 | 2453 | 2555 | 2643 | 2665 1597 | 1547 | 1466 1355 1411 | 1455 | 1504
2862 2776 | 2630 2484 | 2585 | 2667 | 2689 1590 { 1541 1460 | 1352 1415 | 1456 | 1503
2883 2794 | 2632 2488 | 2607 | 2691 | 2717 1594 | 1542 § 1452 | 1307 1415 | 1457 | 1505
2936 2847 | 2687 2524 | 2644 | 2730 | 2751 1614 | 1563 | 1473 | 1341 1421 | 1465 | 1515
3012 2924 | 2762 2550 { 2685 | 2780 | 2798 1648 | 1597 | 1505 1352 1430 | 1479 | 15¥
3104 3023 | 2884 2589 | 2737 | 2841 | 2863 1691 1644 | 1564 | 1445 1448 | 1503 | 158
3193 3121 | 3002 2600 § 2798 { 2513 | 2931 1733 1692 | 1622 1 1520 1474 | 1535 | 158
3273 3211 f 3114 | 2982 { 2826 | 2689 | 2802 | 2908 | 2992 | 3002 1772 | 1736 | 1679 | 1601 1530 { 1576 | 152
3326 3274 | 3193 | 3089 | 2982 § 2913 | 2944 { 2999 | 3078 | 3091 1799 | 1768 | 1720 § 1657 | 1590 | 1542 | 1552 | 1580 | 1606 | 1%
3385 3345 § 3277 | 3200 § 3122 | 3076 | 3083 | 3115 | 3149 | 3167 1835 | 1811 1772 | 1721 1671 1642 1639 | 1652 § 1667 | 164
3435 3395 | 3326 | 3247 | 3173 | 3119 | 3127 { 3166 | 3198 | 3209 1891 1872 | 1825 1779 | 1723 1694 | 1689 | 1705 | 1720 | 174
A1 20 Year

1042 1036 | 1023 | 1001 987 976 965 970 976 972
1015 1007 995 979 955 943 938 939 943 952
1004 993 975 952 929 913 910 916 926 939

991 977 { 954 | 924 | 892 | ses | 872 | s86 | 906 | 926
973 955 { 925 | s83 | 833 | 730 | s18 | 846 | 875 | s0s
952 930 | 892 | 834 | 756 F e3¢ | 755 | sos | 844 | 870
932 906 | 859 | 794 | 715 | 706 | 755 | 794 | 825 | 859
916 886 | 834 | 748 [ | 600 | 754 | 789 [ s16 | 86
905 874 | 827 | 764 726 | 761 | 7189 | 813 | w54
900 69 | 822 | 760 728 | 763 | 789 | sz | 853
899 868 | 816 | 735 704 | 757 | 788 | 811 | 832
909 g8 | 827 | 753 715 | 758 | 790 | 814 | ss6
927 897 | 844 | 758 | 758 | 794 | 81 | 82
950 923 | 875 | 808 | 730 | 714 | 763 | 03 | 834 | 884
972 949 | 909 | 8s0 | 770 beas f 764 | 818 | 852 | so0
994 973 | 941 | 896 { 841 | 794 | 821 | 850 | &7 | 918

1008 991 963 927 889 859 864 879 896 927
1031 1017 995 965 939 919 918 925 933 956
1039 1030 | 1012 | 989 957 934 930 939 943 965
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Table D.11 Pressure Distribution of layer 1 of Project KK65

At 1 Year At2 Year At S Year
[ s161 . o 4192 2506
5118 4144 3627 2431
' 4039 / 3824
s5115| 4946|5036 4144 3961 4050 2401 2240|2322
5135 4950 5063 4174| 3976|4089 2439 2284|2363
| 4953 4078 3990 2377| 2294
5170 4914|5080 4247 3078 4145 2480 2374
5220[ ' 4182 2511) 2329
5415 4234 2680
5464 4612 2722
At 10 Year At 20 Year
1549 808
1499 781 700 678
1418] B
1465| 70| 711 730
1476| 1382 1424 761 714|734
148 Bl 1371 76 els| 707
1396 7571 e%0| 717
1342 755 1 6
1293 792 714 669

800




Table D.12 Pressure Distribution of layer 2 of Project KK65

At 1 Year At 2 Year At S Year
5510] 5350, 5081 4566 4393| 4109 3780 2801) 2677 24g
saq0| 5206| 4806] 4489| 4240 2729| 2544 2
5379| 5149| 4836| 4667 4420 4176| 3845| 3665 2653 2458 29|
5334 4845 4373|4073 4 3840 2597|  2340]
5350 5050 4393| 4182 3971 4065 2610 2432 A2249
5353 5079 4406| 4200| 3986| 4105 2627 2460 29| |
5344 4973 sa12| a1n1f ) 2639| 2403 ’
5413 5095 4505| 4272 2707 2503| 2259
5503 4625 4362 &e 2794 2539I§
5612 4759| 4578 2901| 2711] 2450
5650 4810| 4647 2039| 2759 247m
At 10 Year At 20 Year
1730 1657| 1538 1406 908| 866| 805| 738
1685 1574 881 21| 734]
1635| 1515 8s0| 789] 713| 685
1594 1437%, 1333 s26| 748 606| 696
1504 1483| 1373 1418 823 768] 713| 734
1504| 1490| 1387 1431 820 68| 717| 738
1500| 1445| 9 1380 gl6| 744| 6l6] 712
1617| 1490 1341} 1405 827 764] 693 721
1654 1494;;& | 1356 saa| 764 621 698
1701| 1576| 1402 1313 867 803
1715 1594] 14061 108> 875| 813

i ¥

18 ]
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Table D.13 Pressure Distribution of layer3 of Project KK65

At1 Year At2 Year At 5Year

5528153691510814824(5047| |4585]4414{4137|3835(4062| |2817(2693(2502|2305|2455

545715243 45074278

(38421 1274325742294

539215175 44354204 4013| 12664(2479]2221|2158]2365

5343|5075 4384409933

4133 126062363

5358|5173 44034205 4233| |2619(245212262(2357}2481

5365|517914970|5105|5267| |4418(4221 4298 |2638{2477|2302]2399]2529

3356|5079 % 9150095277 |4425(413313511 4324} 12651{2422 23412547

4410} 2721|2522

5428|5212|4935|5129(5338| (4522|4293 2418(2596

5515 463814383 4470| 12807(2560}2 2389(2608

5625 4773(46021436314310(4486| |2915{2737

238612580

5670

4832|4684 444914093 14455| 1296212799

5756|5617{5394(5052|5407| |4935|4820|4665|4207|4633| |3065|2936|2750{2563|2711

At 10 Year At 20 Year

1740|166811552{1430{1520] | 913 | 872 | 811 | 750 | 794

1694 4s11416| | 836 | 831 | 745 | 609 | 740
1642 1452 | 854 | 796 755
1600 1474 | 830|755 | 763
1600 1505| | 827|775 776
1601 15211 | 824 | 774 | 720 | 744 | 781
1597 1516 | 820751 775
1627 1524] | 832 | 771 777
1663 1207|1381{1506| | 849 | 772 [ 1626 | 710 | 767
1711 1423]1350{1467| | 873 | 813 | 729 | 695 | 748
P
1730 1419| | 884 | 827 | 737 | 597 725

179311705]1579]1447{1539( | 901 | 858 | 796 | 741 | 783




Table D.14 Pressure Distribution of layer 4 of Project KK65

At 1 Year At2 Year At5 Year

5740 | 5661 | 5502 | 5253 | 4993 | 5189 4822 | 4733 | 4602 | 4429 | 4287 | 4344 3010 | 2942 | 2847 | 2723 | 2626 | 2661
5639 | 5560 | 5401 | 5152 | 4892 | 5088 4762 | 4620 | 4448 | 4183 | 3905 | 4106 2956 | 2845 | 2721 | 2538

5563 | 5484 | 5275 4878 4687 | 4536 | 4313 51| 3882 2895 | 2767 | 2602 | 2328

5492 | 5413 | 5196 5035 4618 | 4458 | 4227 | 3896 | 3793 | 4042 2825 | 2683 | 2498 | 2239

5432 | 5353 | 5089 5132 4562 | 4396 | 4115 4144 2773 | 2617 | 2379

5446 | 5367 | 5183 5217 4553 | 4413 | 4216 | 3993 | 4100 | 4236 2768 | 2630 | 2463 | 2272 | 2369 | 2485
sa62 | 5383 | 5193 5278 4580 | 4438 [ 4236 4308 2793 | 2656 | 2491 | 2310 | 2414 | 2538
sass | 5376 | 5094 | 5290 4614 | 4449 | 4151 4339 2825 | 2671 | 2438 | 1 2559
5524 | 5445 | 5224 5348 4689 | 4542 | 4307 4421 2889 | 2740 | 2536 2605
5610 | 5531 | 5284 5384 4770 | 4656 { 4395 4484 2965 | 2825 | 2575 2624
5721 | 5642 | 5478 5387 4872 | 4791 | 4618 | 4383 | 4350 3057 | 2937 | 2758 | 2505 2606
5783 | 5704 | 5571 | 5366 4972 { 4870 | 4728 3125 | 3001 | 2846 | 2590 | 2570
5869 | 5790 | 5690 5527 5044 | 4973 | 4864 3207 | 3104 | 2983 | 2814 | 2660 | 2763
At 10 Year At 20 Year

1862 | 1821 | 1767 | 1689 | 1628 | 1648 976 | 955 | 924 | 898 | 854 | 865

1827 | 1759 | 1685 | 1574 | 1462 ] 1540 958 | 923

1780 | 1709 | 1610 | 1443 x )| 1433 923 | 894

1732 | 1653 | 1541 | 1384 | 1358 | 1464 898 | 860

1691 | 1607 | 1461 [iisa] 1372 | 1480 875 | 834

1679 | 1607 | 1504 [ 1387 | 1440 | 1508 866 | 831

1685 | 1613 1527 367 | 831 784

1694 | 1610 1523 869 | 827 779

1719 | 1639 1530 880 | 839 780

1749 | 1676 1518 893 | 857 773

1794 | 1728 1485 914 | 884 757

1843 | 1757 | 1453 936 | 899 | 741

1883 | 1820 1573 954 | 931 | 888 | 826 | 771 | 799




186

Table D.15 Pressure Distribution of layer 5 of Project KK65

Atl Yesr At2 Year AtS Year

G;— 5707 | 5583 | saaz | 5342 | 5300 | sas0 4874 | 4785 | 4648 | aa92 | 4380 | 4424 | aa0s 3053 | 2985 | 2884 | 2772 | 2694 | 2720 | 2766
o | se0s | saaz | 5212 | 4omo | 5165 | s3se 4814 | 4672 | 4494 | 4246 | 3008 | 4186 | 4380 2999 | 2888 | 2758 | 2587 | 2424 | 2545 | 267
woss | 5521 | 5306 | 4020 | 35| 40w | 5252 any | 4578 | 4346 3049 | 4268 2929 | 2801 | 2620 | w63 267 | 25%2
506 | s#9 | su9 | a2 | as3a | som | sam 4670 | 4498 | 4252 | 3025 | 3836 | 4087 | 4284 2860 | 2718 | 2520 | 2264 | 2235 | 2420 | 2565
51 | 35 | st0s | asee | 002 | sis0 | ;304 d614 | 4430 | 4133 fasmiid 00 | a1m2 | 4320 2804 | 2648 | 2395 [Lagii] 2257 [ 208 | 2570
o4l | 5195 | 5196 | 4985 | s09s | s238 | s33:1 4605 | 4444 | 2230 | 4003 | 4113 | 4258 | 4374 2795 | 2657 | 2476 | 22 | 2381 | 2503 | 2601
557 | sa09 | 5200 | 4083 | 5133 [ s297 [ sans 4632 | 4460 4328 | 4446 2621 | 2684 2653
5574 | 5404 5045 | 5311 | 5448 4666 | 4481 4361 | 4504 2854 | 2700 2693
5626 | 5470 si63 | s367 | sa93 1 | asm2 a1 | 4573 2017 | 2768 m7
s683 | 5547 s400 | 5528 4822 | 4674 4501 | 4631 2984 | 2844 2769
5762 | 654 5424 | 5569 4924 | 4806 4546 | 4693 3074 | 2954 2808
<840 | 5737 5422 | s609 5024 | 4907 4560 | 4752 3165 | 3041 2851
sa97 | 5813 | 5707 | 5573 | sa60 | sse0 | se7m 5096 | 4999 | 4882 | 4737 | 4616 | 4715 | 4s34 323 | 3130 2932
008 | 6000 | s9as | sem2 | s7s6 | 5783 | se2 5187 | 5090 | 4973 | as28 | 4707 | 4s0s | as2s 3325 | 3240 | 3142 | 3029 | 2048 | 2082 | 3062
At 10 Year At 20 Year

1888 | 1847 | 1786 | 1720 | 16 | 1685 | 1712 990 | 969 | 938 | 902 | 876 | 884 | s09 t

1853 | 18s [ 1708 | 160 | 1s0s | 1577 | 166 972 | 937 | 895 | sa0 | 780 | 24 | s6s

1806 | 1729 | 1627 | 1465 [ 9308 { 1463 | 1592 947 | 906 | sso | 767 | B3] 764 | w28

1758 | 1674 | 1555 | 1308 | 1378 | 1485 | 1574 920 | g2 | si0 | 1 | o | o | s1e

m9 | ae2s [ 1 faisa ] 13s3 | 1404 | 1567 CAEREd 0 EEE

1707 | 1623 | sz | 1303 | 1447 [ 1509 | 157 888 | 841 810

173 | 1630 | 1519 | 1408 | 1463 | 1537 | 1505 889 | 841 816

vz | 16 | 1 [ a9 | 1534 | 162 891 | 838 817

17147 | 1657 | 1521 | 1361 | 1446 | 1542 | 1609 902 | 850 818

177 | 1690 | 1528 [z | 1a1e | 1533 | aet0 o5 | 866 817

1822 § 1743 | 1621 | 1459 | 1411 [ 1516 | 1618 936 | 893 820

wnt | i7ss | 1e7e | 1siz | BsE | aees | 16m 958 | 914 28

1011 | 1838 | 1749 | 1636 | 1530 | 1596 | 1678 976 | 940 852

1968 | 1907 | 1812 | 1754 | 1692 | 1707 | 1957 999 | 972 | 936 | sos | 870 | 876 | ss6




Table D.16 Pressure Distribution of layer 6 of Project KK65

1y

Atl Year At 2 Year AtS Year

5900 | 5887 | 5824 | 5741 | 5662 | 5610 | 5614 | 5645 4964 | 4928 | 4839 § 4703 | 4549 | 4440 | 4482 | 4549 3147 | 3119 | 3066 | 2989 | 2909 '?”m

5853 | 5793 | 5714 | 5591 | 5452 1 5355 | 5401 | 5468 4917 | 4881 | 4792 | 4656 | 4502 | 4393 | 4435 | 4502 3106 | 3058 | 2991 | 2890 | 2780 To;m

5806 | 5741 | 5632 | 5467 | 5248 | 5035 { 5209 | 5363 4857 | 4821 | 4700 | 4521 | 4285 | 4055 | 4231 | 4388 3056 | 3005 | 2912 { 2781 | 2617 Wﬂ]
o 5

5742 | 5676 | 5544 | 5326 | 4972 4983 { 5260 4783 | 4747 | 4603 | 4368 | 3991 } 4276 2999 | 2935 | 2823 | 2649 | 2390 ™

5706 | 5617 | 5471 | 5236 | 4934 | 4855 | 5099 | 5276 4717 | 4681 | 4522 | 4270 | 3948 | 3859 | 4109 | 4290 2950 | 2869 | 2740 | 2538 | 2287 { 2255 ™

5674 | 5568 | 5410 | 5124 4957 | 5178 | 5315 4665 { 4629 | 4458 3965 | 4191 | 4331 2918 | 2817 | 2673 | 2413 K//} on w

5663 | 5556 | 5417 { 5208 | 4994 | 5108 | 5258 | 5365 4656 | 4620 | 4469 4127 | 4278 | 4387 2907 | 2808 | 2679 | 2489 | 2294 quu

5654 | 5563 | 5423 | 5207 | 4982 ] 5138 | 5307 | 5416 4675 | 4639 | 4486 4169 | 4340 | 4452 2918 | 2827 | 2700 | 2512 | 2323 [ 2435 F)

5666 | 5577 | 5416 | 5104 5048 | 5318 | 5450 4706 | 4670 | 4496 4092 | 4369 | 4506 2946 | 2857 | 2714 | 2455 %}“WV 281 ™

5704 | 5625 | 5477 | 5228 5163 | 5371 | 5494 4775 | 4739 | 4580 4234 | 4446 | 4572 3005 | 2915 | 2776 | 2548 | 2287 | 2456 Y

5762 | 5691 | 5554 | 5289 5186 { 5411 } 5536 4864 | 4828 | 4682 4282 | 4510 { 4638 3078 | 2990 } 2852 | 2586 ; £ 244 | 3

5841 | 5773 | 5666 { 5485 5280 | 5451 | 5582 4971 | 4935 | 4818 4400 | 4573 [ 4706 3167 | 3084 | 2967 | 2772 § 2528 | 2498 “

5910 | 5853 ) 5761 | 5620 | 5423 {ﬁ@i 5461 | 5626 5074 | 5038 | 4934 l 4601 | 4769 3255 { 3178 | 3069 | 2905 § 2664 n

5970 | 5914 | 5839 | 5733 | 5603 | 5496 | 5598 | 5698 5150 | 5114 | 5029 | 4911 | 4770 | 4654 | 4755 | 4856 3292 | 3251 | 3159 | 3030 { 2869 { 2726 -1

6013 | 6007 | 5951 | 5877 | 5801 | 5760 | 5790 } 5832 5241 | 5205 | 5120 | 5002 | 4861 | 4745 | 4846 | 4947 3352 § 3343 | 3269 | 3170 | 3063 { 2989 | 3y

At 10 Year At 20Year

1932 ] 1910 | 1874 | 1829 | 1785 | 1755 | 1745 | 1747 1011 ] 1010 | 993 | 973 | 947 | 929 | 930 | 935

1904 | 1892 } 1851 | 1790 | 1724 | 1677 | 1690 | 1716 997 | 991 | 971 | 940 | 905 ] 879 | 887 } 901

1868 | 1856 { 1800 | 1723 | 1624 | 1531 | 1598 | 1660 981 | 973 | 944 867

1849 | 1810 | 1743 | 1639 | 1482 | {23 <, 1482 | 1596 973 | 949 | 913 830

i814 1 1764 | 1688 § 1567 | 1413 | 1390 | 1497 | 1577 953 | 924 | 881 816

1789 | 1727 | 1641 [ 1483 1392 | 1504 | 1573 936 | 902 | 853 811

1773 | 1714 § 1637 | 1520 | 1399 § 1455 | 1528 | 1583 926 | 892 | 848 813

1767 | 1716 { 1640 | 1524 | 1407 { 1468 | 1543 | 1597 923 | 891 | 847 817

1773 1 1724 | 1638 | 1481 § 1539 | 1603 924 | 892 | 843 818

1798 | 1747 | 1663 | 1523 | 1364 | 1451 | 1547 | 1610 934 | 902 | 854 819

1838 | 1782 | 1697 | 1534 4 1424 | 1543 | 1615 948 | 917 | 870 | 786 728 | 785 | 820

1888 | 1829 § 1753 | 1629 | 1470 } 1432 | 1538 | 1626 969 | 939 | 899 | 832 | 752 | 732 | 782 | 824

1939 | 1880 § 1806 | 1697 | 1536 | 1524 | 1644 991 | 963 | 925 | 866 ; 776 | 834

1985 | 1923 | 1858 | 1768 | 1658 | 1557 | 1623 | 1693 1008 | 982 | 950 } 904 | 845 { 793 | 825 | 860

2020 | 1980 | 1927 | 1831 | 1776 | 1719 | 1734 § 1772 1020 | 1005 | 982 | 946 | 910 { 884 ]| 890 | 904




Table D.17 Pressure Distribution of layer 7 of Project KK65

188

Atl Year At2 Year AtS5 Year

5933 | 5894 | 5830 | 5748 | 5668 | 5616 | 5620 | 5650 | 5680 4988 | 4952 | 4861 | 4729 | 4580 { 4475 | 4515 { 4580 | 4619 3166 | 3138 | 3084 | 3009 | 2932 | 2882 | 2880 | 2896 | 2907
5893 | 5814 | 5735 | 5615 5498 1 5980 4941 | 4905 | 4814 | 4682 | 4533 | 4428 | 4468 | 4533 | 4572 3125 | 3077 | 3009 | 2910 | 2803 { 2730 | 2753 | 2795 | 2830
5849 | 5760 | 5654 | 5491 5387 | 5500 4878 | 4842 | 4724 | 4546 | 4315 | 4092 | 4265 | 4413 | 4452 3072 | 3021 | 2931 | 2801 2603 | 2702 | 2748
5796 | 5695 { 5564 | 5345 5283 | 5431 4804 | 4768 | 4625 | 4389 | 4016 | /ﬁéi{" 4021 { 4299 | 4338 3016 | 2952 | 2841 § 2666 000 4 2420 | 2605 | 2679
5753 § 5637 | 5491 | 5253 | 4950 { 4879 | 5123 | 5297 { 5420 4739 | 4703 | 4545 | 4289 | 3965 | 3883 | 4133 | 4311 { 4350 2969 | 2888 | 2759 | 2554 | 2300 | 2273 | 2456 { 2586 | 2650
5727 | 5590 | 5432 | 5137 4971 | 5196 | 5333 | 5430 4689 | 4653 | 4482 | 4167 3979 | 4210 | 4349 | 4388 2939 | 2838 | 2694 { 2426 iié@ 2285 | 2480 | 2593 | 2651
5711 | 5578 | 5437 | 5222 | 5003 | 5122 | 5275 | 5382 | 5483 4680 | 4644 | 4491 | 4260 4142 | 4296 | 4405 | 4444 2927 | 2828 | 2699 | 2504 | 2303 | 2406 | 2535 | 2625 { 2679
5705 | 5579 | 5436 | 5214 | 4987 | 5145 | 5318 | 5428 [ 5518 4691 | 4655 | 4500 | 4263 4178 § 4351 | 4464 | 4503 2932 | 2841 | 2713 | 2520 | 2330 | 2442 | 2576 | 2666 | 2710
5713 | 5590 | 5426 | 5108 ;§ 5053 | 5326 | 5460 | 5553 4719 | 4683 | 4507 | 4170 3 i4098 4377 | 4515 | 4554 2957 | 2868 { 2724 | 2461 . 2593 | 2701 | 2747
5752 | 5636 | 5485 } 5229 | 4944 | 5167 | 5378 | 5502 | 5598 4786 | 4750 | 4588 { 4316 4238 | 4452 | 4580 | 4619 3012 { 2925 | 2784 | 2550 2635 | 2743 { 2795
5814 | 5704 | 5563 | 5294 %%:iiz, 5194 | 5422 | 5549 | 5653 4878 | 4842 | 4691 | 4406 | :| 4290 | 4521 | 4650 | 4689 3091 | 3003 | 2862 | 2592 ‘:‘1 86 2666 | 2787 | 2856
5887 | 5789 | 5678 | 5493 | 5281 | 5298 | 5472 | 5600 | 5710 | | 4988 | 4952 | 4831 | 4633 4418 | 4594 | 4724 | 4830 3183 | 3100 | 2980 } 2781 2702 | 2837 | 2923
5960 { 5872 | 5782 | 5640 5649 | 5768 5095 | 5059 | 4958 | 4804 4634 | 4793 | 4904 3275 | 3198 | 3093 | 2928 272 2891' 2995
6021 | 5941 | 5869 | 5766 | 5645 | 5546 | 5644 | 5733 | 5837 5182 | 5146 } 5064 | 4949 § 4816 | 4709 | 4805 | 4895 | 4996 3354 | 3281 § 3195 | 3070 § 2918 | 2785 | 2894 | 2994 | 3083
6067 | 6013 | 5959 | 5884 | 5809 | 5765 | 5796 | 5840 | 5905 5273 | 5237 | 5174 | 5087 | 5000 § 4948 | 4976 | 5020 | 5092 3414 | 3373 | 3305 | 3210 | 3112 | 3048 | 3077 | 3124 | 3170
6102 | 6072 | 6028 | 5971 | 5920 | 5892 { 5902 § 5931 } 5960 5340 | 5304 § 5252 | 5184 | 5120 | 5084 | 5091 | 5119 { 5152 3464 | 3441 | 3384 | 3309 | 3238 | 3194 | 3200 { 3226 | 3233
At 10 Year At20Year

1952 1 1930 | 1894 | 1849 | 1805 { 1775 { 1765 | 1767 { 1773 1017 | 1016 | 1001 § 979 | 955 | 939 | 938 { 942 | 951

1924 | 1905 | 1862 § 1803 | 1738 | 1693 | 1705 | 1729 | 1735 1003 1 997 | 977 | 946 | 913 | 889 | 89S | 908 | 925

1888 | 1867 | 1813 | 1735 § 1639 | 1549 { 1613 | 1671 | 1713 986 | 978 | 951 { 910 | 858 | 811 | 843 | 873 | 897

1869 | 1820 1606 | 1667 978 | 954 | 919 | 862 | 782 «\% 781 { 836 | 867

1834 1 1776 1587 | 1641 959 | 930 | 888 § 822 | 742 | 730 | 783 | 821 | 849

1809 | 1739 1581 § 1633 942 | 908 | 860 | 777 | 60| 727 | 782 | 815 | 840

1793 1 1726 1590 | 1638 933 | 899 | 854 | 792 | 729 | 755 | 791 | 817 § 84l

1787 | 1724 1602 § 1643 927 | 895 | 851 | 790 795 § 820 | 842

1793 § 1730 1607 | 1650 928 | 896 | 847 | 766 790 | 820 § 843

1818 | 1753 1615 § 1663 937 | 905 | 858 | 784 791 } 821 | 847

1858 | 1791 1623 | 1683 953 | 922 | 874 | 789 : 3! 732 | 789 | 824 | 855

1908 | 1840 1637 § 1709 975 | 945 | 904 | 836 | 757 § 739 | 790 | 831 | 867

1959 | 1894 1659 | 1739 997 { 969 | 933 | 875 1 793 \\\3\ 787 | 842 | 884

2005 1 1943 | 1882 | 1794 ] 1690 | 1595 | 1657 § 1717 | 1789 10171 991 | 961 | 917 | 861 | 813 | 842 | 874 | 918

2040 | 2000 | 1951 { 1881 | 1808 | 1757 | 1769 | 1796 | 1842 1032 1 1017 § 994 | 960 | 924 | 898 | 904 | 918 | 941

2069 | 2042 | 2000 | 1944 | 1886 | 1849 | 1846 | 1861 | 1883 1048 | 1035 | 1017 § 989 | 963 ] 985 | 943 | 950 | 961

o
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Table D.18 Pressure Distribution of layer 8 of Project KK65

At Year At2 Year
5965 | 5936 | 5884 | 5821 | 5761 | 5723 | 5716 | 5730 | 5747 5083 | 5047 | 4985 | 4909 | 4836 | 4787 | 4773 | 4783 | 4799
5938 | 5899 | 5835 | 5753 { 5672 | 5621 | 5625 | 5655 | 5694 5050 | 5004 | 4929 | 4833 | 4739 | 4677 | 4675 | 4702 | 4741
5899 | 5839 | 5756 | 5641 | 5514 | 5427 | 5468 | 5534 | 5606 5003 | 4933 | 4838 | 4710 | 4569 | 4470 | 4506 | 4571 | 4645
5850 | 5780 | 5671 | 5508 | 5299 5267 | 5412 { 5514 4945 | 4864 | 4743 | 4565 | 4339 | 4120 | 4291 | 4438 | 4544

=N

5801 | 5716 | 5580 | 5361 | 5013 5033 1 5307 | 5446 4886 | 4791 { 4642 | 4405 | 4034 4041 | 4324 | 4468

<

5759 | 5662 | 5508 ] 5268 | 4965 | 4888 § 5136 | S318 | 5435 4838 | 4730 | 4563 | 4305 | 3981 | 3892 } 4146 | 4332 | 4453

5732 | 5621 | 5452 | 5151 4981 | 5210 | 5355 } 5456 4809 | 4686 | 4503 | 4182 | 3 3989 | 4224 | 4371 | 4475

5133 | 5291 | 5406 | 5498 4796 | 4676 | 4510 | 4273 | 4033 | 4153 | 4312 | 4430 | 4525

5717 | 5607 | 5454 | 5234

5711 | 5604 | 5449 | 5222 5154 | 5329 | 5447 | 5533 4799 | 4682 4364 | 4484 | 4573
5720 | 5612 | 5436 | Sli4 5059 | 5334 | 5476 | 5568 4824 | 4706 4385 | 4531 | 4625
5759 | 5656 | 5493 } 5229 5172 | 5386 | 5519 | 5613 4883 | 4771 4460 | 4595 | 4691
5820 | 5725 | 5573 | 5299 5202 § S433 | 5568 | 5668 4969 | 4865 4531 | 4669 | 4770
5893 | 5811 5690 | 5499 5312 | 5490 | 5623 § 5725 5069 | 4976 4612 | 4746 | 4852
5966 | 5895 { 5799 | 5657 5516 | 5676 | 5783 5165 }§ 5084 4659 | 4821 | 4932
6028 | 5966 | 5891 | 5790 | 5673 § 5579 1 5675 | 5765 | 5852 5247 | 5175 4838 | 4929 | 5022
6073 | 6028 | 597t { 5896 | 5823 | 5780 | 5810 | 5857 | 5920 5307 | 5254 | 5186 | 5100 | 5015 ) 4964 | 4991 5038 | 5108
6110 | 6080 [ 6034 | 5977 | 5926 | 5899 { 5910 | 5939 | 5970 5357 § 5321 5264 | 5197 [ 5135 | 5100 | 5107 | 5135 § 5168
AtS Year At 10 Year
3226 | 3198 | 3150 | 3091 { 3035 | 2996 | 2983 | 2987 | 2998 2001 | 1984 | 1954 { 1917 | 1881 | 1856 { 1846 | 1848 | 1854
3197 | 3162 | 3103 | 3031 | 2960 { 2913 § 2908 | 2924 | 2952 1982 | 1960 | 1924 | 1879 | 1835 | 1805 [ 1800 | 1809 | 1825
3156 | 3101 | 3028 § 2932 | 2831 | 2761 | 2781 | 2823 | 2875 1954 | 1920 | 1875 | 1817 | 1755 | 1713 | 1723 | 1746 | 1777
3103 | 3039 | 2946 | 2816 | 2659 2623 | 2720 | 2793 1918 § 1878 | 1822 | 1744 | 1650 | 1563 | 1625 | 1682 | 1724

3047 | 2971 | 2855 | 2680 | 2424 2436 | 2623 | 2724 1879 | 1832 | 1763 | 1659 | 1504 1506 | 1618 | 1677

1516 } 1597 | 1651

3000 | 29i1 | 2775 | 2569 | 2316 2468 | 2604 | 2695 1844 | 1790 | 1710 | 1586 | 1431

2970 | 2866 | 2712 | 2440 2492 | 2611 | 2696 1819 } 1756 | 1665 | 1500 2 1521 | 1593 | 1643
2958 | 2855 | 2715 | 2516 | 2312 | 2416 | 2548 | 2645 | 2724 1803 | 1741 | 1658 | 1536 | 1410 | 1468 | 1545 § 1602 | 1648
2963 | 2863 | 2725 | 2529 | 2337 { 2450 | 2586 | 2682 | 2755 1797 } 1737 | 1655 | 1535 | 1416 | 1477 | 1555 | 1611 | 1653
2088 | 2888 | 2733 | 2466 |t Efj ‘ 2392 | 2600 | 2714 | 2792 1803 | 1743 | 1650 | 1489 §§Ww 1431 | 1549 { 1615 | 1660
3043 | 2944 | 2792 | 2552 | 2294 | 2466 | 2642 | 2757 | 2840 1828 § 1766 | 1674 § 1528 | 1371 | 1459 | 1558 | 1624 | 1673
3122 | 3024 | 2871 | 2598 ;\ o1 2461 | 2676 | 2804 | 2901 1868 | 1805 | 1711 | 1544 ); i 1438 | 1560 | 1635 | 1693
3214 | 3123 | 2993 | 2788 | 2554 } 2535 | 2721 | 2860 | 2968 1918 | 1856 } 1772 | 1642 | 1489 | 1459 | 1568 | 1652 | 1719
3306 | 3222 | 3112 | 2947 | 2712 i //% 2738 | 2920 | 3040 1969 | 1911 | 1836 | 1725 | 1570 | 3¢ | 1565 | 1678 | 1751
3385 | 3310 | 3219 | 3096 | 2949 | 2821 | 2928 | 3028 | 3128 2015 | 1962 | 1898 § 1811 | 1709 | 1619 | 1679 | 1738 | 1800
3445 | 3388 | 3316 | 3222 | 3125 | 3063 | 3091 j 3142 | 3215 2050 | 2010 J 1958 | 1888 | 1816 | 1767 | 1778 { 1807 | 1853
3495 | 3456 | 3395 | 3321 | 3251 | 3209 § 3214 | 3244 | 3278 2079 | 2052 | 2007 § 1951 | 1896 | 1859 | 1855 | 1872 | 1894

At20Year

1043 | 1035 § 1021 | 1004 988 976 972 973 977

1034 ) 1023 | 1007 | 985 964 949 948 952 961

1020 | 1004 | 983 954 922 899 905 918 935

1003 984 955 915 864 818 850 879 903

984 960 924 867 787 786 842 873

965 937 894 827 855
951 917 866 821 847
941 907 860 823 847
935 903 855 825 846
936 903 851 824 847
945 912 861 826 852
961 929 878 830 861
983 952 909 838 84
1005 | 97 940 852 894
1025 1 1000 | 969 886 920

1040 { 1022 997 964 928 903 909 924 947

1053 | 1040 § 1020 | 993 967 950 948 956 967




Table D.19 Pressure Distribution of layer 9 of Project KK65

At Year At2 Year
5969 | 5941 | 5886 | 5822 | 5762 | 5724 { 5718 | 5734 | 5755 | 5762 5086 § 5051 | 4987 | 4910 | 4840 | 4788 | 4775 | 4785 | 4801 | 4812
5942 | 5904 ) 5837 | 5754 | 5673 | 5623 | 5626 | 5658 | 5705 | 5712 5053 | S008 | 4931 | 4834 | 4742 | 4675 | 4674 | 4699 | 4738 | 4777
5006 | 5853 | S770 | 5656 | 5532 | 5447 | 5486 | 5549 | 5627 | 5634 5010 | 4948 | 4852 | 4725 | 4587 | 4490 | 4525 | 4586 | 4660 | 4699
5858 | 5793 | 5683 | 5521 | 5315 | 5116 | 5283 | 5423 | 5553 | 5560 4952 | 4878 | 4756 | 4579 | 4354 | 4139 | 4307 | 4449 | 4559 | 4598
—5& 5730 | 5591 | 5372 5049 | 5315 | 5486 | 5493 4893 | 4805 | 4654 { 4417 4057 | 4332 | 4483 | 4522
5767 | 5677 | 5520 | 5278 5148 | 5326 | 5467 | 5474 4845 1 4746 | 4575 | 4315 | 3990 | 3904 | 4157 | 4340 | 4468 | 4507
% 5640 | 5466 | 5161 5225 | $370 | 5482 | 5489 4816 | 4707 | 4519 § 4192 4238 | 4386 | 4490 | 4529
5724 | 5626 | 5468 | 5244 | 5021 | 5144 | 5305 | 5421 | 5519 | 5526 4803 | 4696 | 4525 | 4284 4327 | 4444 | 4540 | 4579
5719 § 5621 | 5461 ] 5232 ]| 5004 | 5164 } 5341 | 5459 | 5558 | 5565 4807 | 4701 | 4527 | 4282 4376 { 4495 | 4588 1 4627
5727 | 5628 | 5446 | 5122 v \ 5342 | 5483 | 5581 | 5588 4830 | 4722 | 4527 | 4184 4393 | 4538 | 4640 | 4679
5765 | 5671 | 5502 | 5239 5178 | 5394 | 5526 | 5627 { 5634 4889 | 4786 | 4606 | 4327 4467 | 4602 § 4706 | 4745
5826 | 5738 | 5581 | 5304 5208 | $441 | 5575 § 5674 | 5681 4975 | 4879 | 4709 | 4416 4539 | 4675 | 4785 | 4824
5900 | 5826 | 5702 | 5512 ] 5302 } 5322 | 5502 } 5632 | 5738 | 5745 5076 { 4992 | 4856 | 4653 4625 | 4756 | 4867 | 4906
5972 | 5909 | 5811 } 5669 | 5478 519; 5533 | 5690 | 5797 | 5804 5171 | 5099 | 4990 | 4834 4677 | 4835 | 4947 | 4986
6034 | 5982 | 5906 { 5805 | 5691 | 5600 { 5695 | 5780 | 5859 | 5866 5253 | 5192 j 5106 | 4992 | 4865 | 4765 | 4859 { 4944 | 5037 | 5076
6076 | 6035 | 5975 | 5899 | 5824 | s781 | 5813 | 5858 | 5922 | 5929 5308 | 5260 | 5189 | 5102 | S0LS | 4965 | 4992 | 5039 } 5117 | 5156
6116 | 6085 § 6039 | 5982 § 5931 | 5904 | 5915 | 5944 { 5975 { 5982 5358 | 5327 | 5267 | 5199 | 5135 | 5101 | 5108 | 5136 | 5206 | 5276
6189 | 6152 | 6092 { 6061 | 6008 | 5983 | 6001 { 6047 | 6058 } 6065 5408 | 5394 | 5345 { 5296 | 5255 { 5236 | 5243 | 5233 | 5266 | 5299
AtS5 Year At 10 Year
3228 | 3200 { 3151 | 3092 { 3033 | 2994 | 2981 | 2984 | 2995 | 3106 2002 | 1985 | 1955 | 1948 | 1883 | 1857 § 1847 | 1849 | 1855 { 1863
3199 | 3164 | 3104 | 3032 § 2958 § 2911 | 2906 | 2921 i 2949 | 2977 1983 | 1961 | 1924 | 1878 | 1836 | 1806 | 1801 | 1811 } 1827 | 1834
3161 | 3112 | 3039 | 2944 | 2844 | 2776 { 2795 | 2834 | 2872 | 2910 1957 | 1927 | 1882 | 1824 | 1764 | 1722 | 1731 | 1753 | 1785 | 1802
3109 } 3050 | 2956 | 2826 | 2670 | 2528 | 2635 | 2728 | 2790 | 2852 1622 | 1885 { 1828 | 1751 | 1658 } 1571 | 1633 | 1686 | 1736 | 1784
3053 | 2982 | 2864 | 2689 | 2434 b el 2447 | 2629 | 2721 | 2813 1882 | 1839 | 1769 | 1664 1513 | 1621 | 1689 | 1741
3005 | 2923 § 2785 | 2577 § 2323 | 2293 | 2477 | 2610 } 2692 | 2774 1847 | 1797 | 1716 | 1591 1522 § 160t | 1669 | 1723
g 2975 | 2883 | 2725 | 2448 f{%‘x 5* 2301 | 2503 | 2622 | 2693 | 2764 1822 | 1766 | 1673 | 1506 1528 | 1599 { 1655 | 1619
2963 | 2871 | 2728 | 2525 | 2319 | 2425 § 2559 | 2656 | 2721 | 2786 1806 | 1751 § 1666 f 1542 1551 | 1608 | 1647 | 1689
] 2969 | 2879 | 2735 | 2537 | 2344 | 2458 | 2595 ] 2691 | 2752 | 2813 1801 | 1746 ] 1661 § 1540 1482 | 1561 | 1616 | 1661 | 1716
2993 | 2901 | 2741 2606 | 2720 | 2789 ] 2858 1806 | 1751 | 1655 | 1493 1434 § 1554 § 1619 | 1667 } 1721
3048 | 2957 | 2800 2648 | 2762 | 2837 | 2912 1830 | 1774 | 1680 | 1533 1463 | 1562 | 1627 § 1679 | 1733
i 3126 § 3036 | 2878 2683 | 2810 | 2898 | 2986 1870 | 1813 | 1716 ] 1548 1443 | 1565 | 1639 | 1697 | 1751
3219 § 3138 | 3004 2733 | 2868 | 2965 | 3062 1921 | 1866 | 1780 | 1651 1466 | 1576 | 1658 | 1723 | 1787
3310 | 3237 | 3125 2755 | 2933 | 3037 | 3141 1971 | 1921 | 1845 | 1734 i 1577 { 1686 | 1756 | 1810
3390 | 3326 | 3235 § 3112 | 2967 ] 2842 | 2948 | 3042 | 3125 | 3208 2018 | 1973 | 1909 | 1821 | 1721 | 1632 | 1692 | 1747 | 1802 | 1856
3444 | 3393 | 3318 | 3223 | 3124 | 3061 | 3090 | 3139 | 3212 | 3285 2050 | 2013 | 1959 | 1888 | 1818 § 1769 | 1779 | 1809 | 1859 | 1903
3494 | 3461 | 3397 | 3322 | 3250 | 3207 | 3213 ] 3241 | 3275 | 3309 2085 | 2056 { 2012 | 1956 | 1901 | 1892 ]| 1899 | 1886 | 1897 | 1959
3544 | 3529 | 3476 | 3421 | 3376 | 3353 | 3336 ] 3343 ] 3338 | 3333 2179 | 2142 | 2107 | 2054 | 200t | 1997 | 2001 | 2010 j 2015 § 2020
At 20Year
1046 | 1040 1 1026 | 1011 989 977 973 977 987 1005
1034 | 1024 | 1007 | 985 963 949 947 951 962 979
1022 | 1008 | 986 957 926 904 910 922 944 962
1005 | 987 959 918 868 823 854 882 913 935
985 963 927 870 & A 789 844 884 907
967 941 897 830 737 790 829 864 887
953 923 871 784 732 790 825 856 882
942 913 864 799 761 798 826 853 879
937 908 859 796 734 763 800 827 852 878
937 907 854 771 5 737 794 826 851 876
946 916 864 789 709 749 796 828 854 880
963 933 880 794 737 796 832 862 891
934 957 913 844 765 748 801 841 875 900
1006 | 982 944 887 805 §§§ 802 857 895 935
1026 | 1005 | 974 931 877 831 861 891 921 931
1040 { 1023 | 998 964 927 902 908 923 949 953
1054 | 1041 | 1021 994 968 952 950 958 969 975
1066 { 1050 | 1026 | 996 987 962 968 986 985 1000
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Table D.20 Pressure Distribution of layer 10 of Project KK65

At Year At2 Year

6003 | s085 | s942 | sa97 | sess | seoe | se13 | ssi2 | smi7 | seae 5120 | s100 | s0a9 4875 | 4869 | 4885 | sonr ]
5976 | soas | s8o3 | sso9 | 5766 | 5727 | 5722 § 5137 | s164 | s 5090 | s057 | 4993 4177 | 4788 | 4804 | agzg
soa9 | so11 | ssas | s761 | s677 | se2s | sesr | ses2 | smui | sms s060 | 5014 | 4937 4679 | 4707 | 4755 | 4704
so15 | ssea | 5780 | ses | ssas | s461 | ss00 | sse6 | ses3 | seeo so18 | 4959 | 4863 4538 | 4603 | 4691 | amg
ss67 | 5804 | se04 | 5532 | 5327 { 5133 | 5207 | saa2 | 5572 | s590 4961 | asso | 4766 4321 | 4468 | 4601 [ 46
s816 | 5740 | seo1 | s3s2 | soa1 | aso | soes | 5337 | sso7 | ss1s as01 | 4816 | 4664 4074 | 4353 | 4529 [ 4555
s775 | s688 | ss30 | s286 | 4982 | 4922 | s162 | s349 | s498 | ss0s 4853 | 4757 | asss 4172 | 4362 | 4516 | as3g
s7a7 | s652 | 5475 | sie7 | aean | ao9s | 5237 | sa01 | ss13 | ss20 4822 | ams | as2s 4250 | 4407 | as33 | 4555
s131 | se38 | sa78 | sas2 | 5029 | 5153 | s316 | saa0 | 5544 | sss1 4809 | 4708 | as3s 4337 | 2463 | 4511 { a5
5726 | 5633 | 5470 | 5240 | 5013 | 5172 | s3s1 | savs | s573 | ss00 ag14 | an2 | asy 4385 | ast2 | a612 | a3
5134 | 5638 | sasa | s130 | 40t ] so7a | s3s0 { sass | 5596 | se1n 4836 | 4732 { 4535 401 | ass2 | 4653 | 4575
s112 | ses1 | ssto | s247 1 4961 | s185 | 5401 | ssa0 | se36 | s653 4895 | 4796 | 4613 4474 | 4616 | 4113 | ams
sa32 | 5748 | ssss | s3u Lagis | s21a | sa40 | ssao | sesa | s7mn 4981 | asss | 4717 4546 | 4689 | 4785 | 480
5906 | 5835 | 5710 | ss21 | san | san | ssun | sear | 5742 | 150 s082 | so02 | 4ses 4634 | 4771 | 4867 | aspo
s978 | 5919 | 5820 | s678 | sas7 J @64 | ssas | s707 | ssos | ssa0 5176 | s100 | 4999 4689 | 4852 | 4951 | aom
6041 | 5992 | s916 | s816 | 5702 | se12 | s707 | 5795 | sses | ssw2 5259 | 5203 | su16 4871 | 4960 | 5033 | s0ss |
6080 | 6042 | 5080 | so04 | 5829 | 5785 | ss1s | sses | sv29 { so4s 5312 | 5266 | 5194 | 5106 | s019 | 4067 | 4996 | so4a | s087 | si09
6119 | 6089 | 6043 | s08s | 5934 | 5907 | 5919 | 5948 | 5979 | 5996 s362 | 5333 § 5272 | 5203 | 5139 | s103 | suio | sian § sann | som
6193 | 6155 | 6097 | 6059 | 6016 | 5989 | 6008 | 6o0ss | s063 | s0s0 s412 | 5400 | 5350 | 5300 | 5250 | s230 | s246 | 5238 | sa71 | s3u
At5 Year At 10 Year

3262 | 3240 | 3203 | 3154 3059 | 3053 | 3081 | 3049 2020 | 2010 { 1987 | 1959 | 1933 1897 | 1890 | 1886 | 1899
3233 | 3204 | 3156 | 3094 2984 | 2090 | 3005 | 3160 2003 | 1987 | 1957 | 1920 | 1885 1850 | 1852 | 1857 | 1867
3204 | 3168 | 3109 | 3034 2009 | 2027 | 2959 | 30m 1986 | 1964 | 1927 | 1881 | 1837 1803 | 1814 | 1828 | 1e3s
3167 | 3121 { 3047 | 2053 2804 | 2846 | 2907 | 2964 1961 | 1932 | 1887 | 1829 | 1769 1736 | 1760 | 1795 | 1812
3uis | 3058 | 2964 | 2834 2644 | 2741 | 2833 | 2906 1925 | 1e90 | 1833 | 1755 | 1663 1639 1 1695 | 1747 | 1395
3058 | 2090 | 28m | 2605 2458 | 2644 | 2765 | 2867 1885 | 1844 | 1773 | 1668 | 1516 1520 | 1630 | 1701 | 1753
3ot | 2032 | 2792 | 2522 2486 | 2626 | 2739 | 2828 1850 | 1802 | 1720 | 1594 | ta3s | vazt | 1527 { 1610 | 1676 | 1930
2080 | 2892 | 2732 | w2 2512 | 2638 | 2738 | 2818 1824 | 1711 | asm7 L asos fimoi] 1412 | 1533 | 1608 | 1666 | 1630
2068 | 2881 | 2735 | 2631 2567 | 2671 | 2758 | 2840 1809 | 1757 | 1670 | 1545 | 1418 | 1477 | 1556 | 1617 | 1667 | 1709
2074 | 2888 | 2743 | 2543 2602 | 2704 | 2785 | 2867 1804 | 1752 | 1666 | 1544 | 1424 | 1486 | 1565 | 1624 | 1670 | 1725
2098 | 2009 | 2747 | 2479 1 2006 | 2403 | 2611 § 2731 | 2814 | 2012 1809 | 1755 | 1659 | 1497 fiiois] 1438 | 1ss7 | 1625 | 1673 | 17as
3052 | 2064 | 2806 | 2566 | 2305 | 2476 | 2654 | 2773 | 2858 | 2966 1833 | 1779 | 1683 | 1537 | 1378 | 1466 | 1566 | 1634 | 1684 | 1738
3130 | 3044 | 2884 | 2608 Jgsn ]| 24m1 | 2689 | 2822 | 2914 | 3040 1873 § 1818 | 1720 | 1551 Pigs 1569 | 1646 | 1701 | 1755
3224 | 3146 | 3011 | 2810 | 2571 | 2552 § 2741 | 2882 | 2981 | 3116 1924 | 1872 | 1784 | 1657 | 1502 1582 | 1666 | 1726 | 1190
3314 | 3246 | 3132 | 2067 | 2734 § 9842 | 2766 | 2049 | 3056 | 3195 1974 | 1927 | 1850 | 1739 | 1s8s 1584 | 1696 | 1761 | 1815
3395 | 3336 | 3244 | 3121 | 2977 | 2853 | 2059 | 3057 | 3135 | 322 2021 | 1979 | 1915 | igar | 1727 | 1639 | 1699 | 1756 | 1504 | 1858
3446 | 3397 | 3321 | 3224 | 3126 | 3064 | 3092 | 3144 | 3189 | 3339 2051 | 2016 | 1961 | 1889 § 1819 | 1770 | 1780 | 1810 | 1565 | 1909
3496 | 3465 | 3400 | 3323 | 3250 { 3210 | 3m5 | 3046 | 3252 | 3363 2088 | 2059 | 2015 | 1958 | 1903 | 1895 | 1902 | 1894 | 1902 | 1964
3546 | 3533 | 3479 | 3422 | 3378 | 3356 | 3338 | 3348 | 3315 | 2387 2180 | 2145 | 2109 | 2056 | 2003 | 2000 | 2004 | 2005 | 2020 | 2008
At 20Year

1060 | 1058 | 1046 | 1036 | 1014 | 999 | 998 | 1003 | 1013 | 1031

1048 | 1042 | 1027 [ w012 | 990 | 915 | 974 | 979 | 989 | 1007

1036 | 1026 | 1008 | 986 | 964 | o490 | 948 | 953 | 963 | 981

1024 | 1010 | 989 | 960 | o029 913 | 926 | 945 | 963

1007 | 990 | 961 | 921 | 870 857 | ss7 | 918 | 940

987 | 966 | 929 | sm2 | 793 793 | a0 | 89 | onn

969 | 944 | 899 | sm 793 | 834 | 869 | 891

954 | 926 | 813 | 785 792 | 829 | 860 | 886

944 | 916 | 66 | 801 763 | so1 | s30 | ss7 | sm

939 | 910 | 861 | 797 764 | 802 | 831 | 856 | s

938 | 909 | 856 | m2 739 | 196 | s29 | sss | sst

047 | 919 | 866 | 790 | 710 | 751 | 798 | s32 | sss | sm

964 | 936 | 882 | 795 , 4.0 739 | 798 | 836 | 866 | 896

986 | 960 | 915 | 8ar | 767 | 750 | 803 | sa6 | 879 | 90s

1007 | o8s | 947 | 800 | sos E & gos | 862 | 900 | 938

1028 § 1008 | 977 | 934 | sso | 35 | sea | w7 | 923 | 36

1041 | 1025 | 999 | 965 | 928 | 903 | so9 | 925 | 940 | oss

1055 | 1042 { 1022 | 996 | 970 | 954 | 952 | 90 | 971 | om

1067 | 1052 | 1027 | 998 | ov9 | 965 | 970 | sss | 987 | s0m2

19]
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Table D.21 Pressure Distribution of layer 1 of Project KKME

At 1 year

5059

509415005 4154} 4061 22482094

At 10 year At 20 year

1408|124

1220{1157

718|673 | 694

7201678 698

697 670

7151651} 682
713 654

7511677§631

7591676




Table D.22 Pressure Distribution of layer 2 of Project KKME

At 1 year At 2 year At S year
543415261[457 114634 4430[424313936/3580 2681(2557[2363[2147
5359{5104(4668 4345[4075[3616 2606{2422|2136
5290]5040(4697]4517 4268]4002/3640]3447 2527]2332{2075{1985
523914930 4707 4214(3884 3642 2467(2209 2041
5256{5039]4824(4930 4234]4002|3770 E 247712298(211312197
5259 4827(4960 4247(4021{37833917 2490(2322]2149{2233
5249 4252(3918 3810 2497(2258 2160
5324 4353[4095[3781{3976 2560(2353{2103(2228
5423 4482|4193 4021 2642(2381 2171
5541 4629(4432(4171{4088 2743(2542]2266{2124
5585{5419 4687(4509 2778|2584]2281

At 10 year At 20 year

1583{151011398]1276 86118221763 {700

1535]142911268; 8351779696

1484[1374122811171 806|748} 675 647

1443(12991191811196| 782|708 658

1442(1341]1236/1281 7791726675 | 697

1440(1346|1248(1292 775726 {680 {701

14341301 1240 7711704 674

1459{1342|1197(1263 782722654 (685

149411344 105811214 7991721 660

154011421(1262(1175 822760 | 683 | 639

1558{1441126989 830 771|684
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Table D.23 Pressure Distribution of layer 3 of Project KKME

At ] year

At2

year

At 5 year

537515140{4714)

5303[5065|4721[4582

5453{528014997(4688]4932

4700,

4883

4449
4445

4914264) 3963 {3635(3884

4363

4113] 3664 3640

4283[4029] 3664 |3515/3824

2696[25722382{218312334]

2620/2450]2169) 2165

2537]2353{2092{2030[2235

5249|4954 b14752{5006

4224

3910 3689(3951

2475|2231 2078/2282

5265{50604835(4953

5106

4244]

4026| 3781 [3900[4058

2485[231712124[2219]2344

5271]|50664837(4986/5163 4260{4041] 3793 {3944[4127 2500(2338(2158{2255]2387|
52614956 4879|5173 4265(3940 384914154 250812277 2189]2397
5339|5100|4796{5012(5241 4369{4115] 3792 [4012]4247 2574/2371{2113[2258{2436
543415168 5029{5276 449514213 405814312 265412401 2210(2433
5554(53795131{5080|5270 46421445414 1 9314137}4330 2756/2568{2294{2181]2388

28001262412328 2314

2849[2685(2394]2246(2351

5605[5453)5210 5226 470914547] 4290
574815546]5304]526315248' 4794(4635] 4387
At 10 year At 20 year
1591§1519]1409(1297{1380 867{827] 769
1543(1446]1287 1281 8391788

1575|1470,

1490{1386(1237{1197[1313 809
1449|1311 12191332 785
1447{1353(1242{1293{1359 782
1446{1356/1253]1304{1373, 779
1441 1255|1366 775
1468|1353{1203|1280{1373 786
1502 1356 803
1550]1438, 1320 827
1571]1465| 838

845
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Table D.24 Pressure Distribution of layer 4 of Project KKME

At 1 year At 2 year At S year
5700]5535)|5294|4890|4759}4899 4592(454314371{4306(4218]4345 2989(2849]12672|2625[2452|2576
5695|5526]5283]4861{4725[4873 4504{4484/4297|4009}3706}3928 2815[2723(2597|2414{2232(2363
5581{5401|5172{4758 4739 4419(4392/41473710 3679 272312642{2475(2201 2191
547215324)|5085|4744 4642"197 4338/430514051/3688[3577]3853 2674]2555[2369]2108{2069{2253
5364525914968 4783|5016 4263423613926 37213962 2569/2486(2246 2103(2290
5381|5274{5070{4842]4962{5109 4285(4254]4036/3789(3910]4061 2576[2495{2327]2133{2230(2347
5399]5289(5080]|4844{5003{5174 4210]4280]4056(3802]3962[4138 2609]2517(235112166{2270{2395
5392|5282]4971/833414903|5187 421842893958 3874{4169 2620[2527(2292 2209(2408
5467|5356[5112}4805]5033{5251 4429(4389]|4129{3802]4034(4257 2694]2592{238412123]2278[2444|
557815449|5177, 50525290 4654{4512]4224) 408314326, 2775[2672|2416 2240)2449|
564215570]5391/5149]5119]5294| 4739{4660[446914211{417714354 281912777(2589|2322|2230[2415
5769563915494|5264 4865/4747|4591 2906/2838[2671(2392
5824(5733[56235474(5348|5447 4976485914739 3017]2943{2813(2629}2457{2570|
At 10 year At 20 year

186311749]1675(1504]1399(1458, 9731924889 (831)775|812

1752|1607}1534|1429{1324|1397 925|876 8361 780 | 724 [ 761

1648(1556|1461{1305 1295 895847796714 707

1601{1501]1395(1247]1221{1323, 862]815]759|685]671]718

1576|14551319 1233|1336 830[789(718 674|722

1568|145411359]1248|1299(1361 827786736 681705733

1572]1457|1364{1258/1312{1377 825]7851736[685]710739

1569{1453|1321 12661371 8211781} 714 686 | 734

1591{1479]1362|1211]1291}1377 8341793732660} 697|735

1642|1515]1368 1255[1365 8591810734 679|729

1689|1566{1453|129811238{1335 8811836778 |700] 669|714

1726/1595[1494{1333 1304 9141851] 798|716 700

1805]1654|1574{1462|1358]1413 921|884 840781727754

1%
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Table D.25 Pressure Distribution of layer S of Project KKME

At 1 year At 2 year At 5 year

5726]5639|5505]|5351|5243(5296|5373 475414657(4509| 4340 1421814267(4343 2928|2859(275812646(2567|2593(2639

5669{5530(5352|5100]|4846|5050(5256 4688(4535(4342] 4072 (3800(4007|4218 2873{2762|2632]2460]2296/2417(2548

5597]5438]5202{4801 4805|5143 460714432]4179| 3755 3746)4095 2801(2674/2501{2233 2236)2450

5530|5359|5107|4770]|468414955{5164 4532]4345[4075| 3716 {3620{3897[4113 2730(2587{2389]2130{2100{2285]|2430

5473[5290[4984 4803|5043(5202 4470(4270(3943 3742{3989[4152 2673125152260 211912311{2432

5460{5301{5082}4851{497415130|5254 446014285{4050| 3799 13922(4082{4210; 2661{2521|2339|2142|2240]2364)2460

5477(5316|5089{4848|5014]5193{5319 4489]4311{4068

3975|4158)4287 2683(2544{236312174|2282[2411]2506

549453104980 4916/5208/5360 4524]4321{3970 41914349 271225552304 2223(2425)2539

5550]538215119}4807]5045]5269|5408 4604]441914139 427714421 2770|2618)2394/|2127(2291/2460{2574

5613|5464(5179 5061{5306(5445 4692(4530[4227 4091j4341]4484 2834[2690{2422 2256(2468)|2597

5700]5582{5390{5151|5148[5332|5489 4803|4674[4467 4204143904551 292112795]2595]2336(22711245912628

5786(5672|5520|5299 5328]5533 4911]4784[4620| 4384 4405(4615 3010(2878|2704}243 429(2665

584715756{5640(5494[5372|5481|5608 49904885[4758| 4599 4465145754705 307912969{2830{2650[2482(2605|2748

5893]5791]56855603]5512}554215641 50461497414836] 4717 |4682(4725/4781 3105]3057]2946/2803/2638|276212819

At 10 year At 20 year

1728]1689;1632{15671519| 1532|1558 9471925892 854 |828|834)847

1695|1631]1555|1456|1361{1428{1501 9281891]848] 794 |744|777|815

1650]1576|1476{1324 13211439 901|858 804 724 720780

1604(1520|1406{1260]1239{134111419 8721826766 691 |679]727}767

1564{1472|1328 1242|1348(1412 847|798 | 722 679|728 761

1550]1469]1366]1253]1305{1370{1420/ 8371794740 684 |708]737|763

155511473|1371{1262|1318(1385)|1434 837|794]740| 687 |713]743]767

1562]1470]1328 1273{1380§1438 8391790717 689 | 739 | 768

j‘ 1586{1495|1368/1214]1298(1385(1444 850[802|736| 661 |700]740|769

1614{1527]1374 1266{1376]1444] 8658181738 683 1734768

165611579]|1460]|1309]|1263(1361{1451 889844782 705 |681]7271771

1701]1620{1514]1358 1340[1467 913]866809] 728 7161779

1735[1669|1585|1474|1373(1434[1511 932894846 | 787 |734|764|802

1789|1751]1685{1529{1484{15051548 961927892 836 |784|796 (827




Py

Table D.26 Pressure Distribution of layer 6 of Project KKME

At 1 year At 2 year At S year
5842(5778|5698)|5626]54175389)548315497] [4862[4538|4753)4650(4543|4465(4364{4508] (3042(2998|2931)|2853|2780}2712 2727753
5795|5733|564715513|5361(525515307|5381} 14817j4760(4664{4517{435014231]427814351] |2987{293312865|276412654(25762601 ?45
5731|5676]555615377|5136]|4902|5094(5265| [4784/4695[4564[436914110|385814053|4226{ 12931(2878/|2784{2653]|2488[2336 ZMBE
5670560515460)5222(4832 4846{5151| 14723[4615(4457|4201|3788 3789]4102| |2889(2807{2694|2518(2258 2265 ;55-
561315541[5382|5123|4792]4706/4976]5170] [4656|454314369]4093{3739)|3642|3919i4118| |2829{2739]2608|2405]2151{2118 %;35-
5573|5488(5316/5002 4819{506215213] [461814486[429913962 3757]400814162| |2790§2685[2538/2278 2133 ?27274]-
5547|5475(5324{5094{4860|4987|5150(5267} [4602]4476(4310|406413809{3936]4103(4223} [2675(2673|2542|2352|2153]|2252 E?ﬁg‘
5509|5483(53301509314847|5019|5204(5324] [4630|4495[4328([407313807|3981{4169|4292{ 12790(2688/|2559{2371]2178{2289 2420;579
5521]{5498{5322|4980 4918|5215[5362| [4659[4527[4336)|3971 3892(4199]4350| [2813]2714[2569|230: 22812432 E()‘
5635]5549{5388)|5115/4801)5045|5273{5408| |4728/|4602{4427{4135{3800]4048]|4281|4420| |2870{2769{2627|2395 2295{2466/2574]
5719{5621{5471|5181 5069(5316]5453| |4905/46981453814229 4098)435114491] 12943{2840{2699|2427 2681247912604
587115711{5593|5396{5159]5170{535915502] {4917|4813[4685]4473]14221|4227|4417|4563{ {3031}2930]2808{2604]2348(2301/2490{2639
594415799|5697]5543{5327 5369[5549] {5002{4925[4812{464414413 4446)4632} |31143023(290612731{2468 2474-26_81‘
5978|5864 |5782]5666{5524[5408{5519[5629] |5089]5008|4915|4786[4632{45041461514727} 13173|3096(299812859{2683|2523|2647)2770
5992|5946{5871{5744{5675|554915683(5746| |5154|5091(5022{4935[4830]|4765|480314862| |3241{3187|3108|3899]2881}2800(2839{2985
At 10 year At 20 year

1785]1767{1726|1697|1659|1624|1625[1632| | 979 [ 968 | 952 | 928 | 902 | 884 | 881 | 887 ‘
1762{173111693|1635|15711524|1536{1562| | 965 (948 | 927 | 894 { 857 | 831 | 836 | 849

1732{1698|1644{1568|1473(1384]|1446]1505| | 950929 | 899 | 855 | 804 | 756 | 787 [ 817

1696§1654[1588|1487{1338 13371442 19281903 | 865 | 810 | 732 728 { 782

166011609(1533{1416{1272{1249{1351{1422] | 905|875 (833 [ 771 697]684 732769

1633[1572(14861338 1251{1357{1417] {888 ] 851|806 | 728 68317331763

1617|1557|148111373{1258{1311}1378]1425] {877 | 841|800 | 743 | 686 | 710 | 741 | 765

16161558(1482]1375 138911435 | 874 1839|799 | 743 | 688 | 714 | 745 | 768

1622|1564{1479 276{1384[1439| | 875|840 795|719 690 | 741 | 768

1644| 1586|1502 1388(1444] | 885|850 | 806 | 737 | 662 | 702 | 742 | 769

1678|1618[1533 1384|1449] 1902867822 741 68717381771

1719]|1662{1588}146711317[128111379|1458] | 924 [ 892 | 849 | 786 | 709 | 690 | 736 | 775

1763|1708{1638}1532 1365[1476] | 946 | 917 {876 | 819 | 738 729 | 784

1798|1745{1687{1602 1458(1523} | 963 | 937903 | 855 | 797 | 746 | 776 | 809

1825]1788{173311686{1608(1555{1568|1601] 1979 | 960 | 933 | 896 | 852 | 821 | 827 | 846

1%




198

Table D.27 Pressure Distribution of layer 7 of Project KKME

At 1 year At 2 year

5984]5858]572415641{5596|5554!5586|5609[5687 49171485214773[4686/457314497[4508{4537|4579
58691575415667]553615390|5289[5338|541115574 4861]478414686[4541|438014266{43 10|4382|4476
5745[5695|5578]5400(5165|4939]5128]5289|5405 480414716|4587|4394/4141|3896]|4087(4250]|4371
5703[562415480[5241[4856[4186{487615174|5281 474814635[44791422 1|38 121260613819]|4125[4278)
568115561(5402{5141]4808]4730{4999|5190j5317 46741456514392[411113755]3666]394214138|4279
5624]5511{5338[5015 483250801523 15423 4642145 10]432213976 3771}4026]418014295
5576]3497|53441510814869|5000|5167]5285]5409 4638(450014332(4078138 18139501412 1|4241]|4354]
5591|549915343]5099[4851150261521415336[5518} 464514511]4342|4080]3812{3988]4180{4305|4403
5624i5511|5332|4984 4923|5223[5371]5541 4671|4540(4347|3976! 389714206[4358[4459)
5682|556015396]5115[4803|5048152805416[5617 4735146 1214435|413613801140511428714428(4523
5734563454805 1851464615077|5327]5466!5683 82814712]454614233 410614361(450314612|
3853]572615605]5403[5170|5188|5380|5520{5739| [4936]483014698]4481 4232‘4245 4581|4697
59641581757 181556315350 5401{557315772 502914946]|48354666[4438 4479465514774
5993]589115813]5700[5566!5459|5566|5665]6794| 5127]504014950148241467814560]466614766[48 78
6031 596§li909 582715745]5697|5731]5780|5862 519715138]506814974|4878]4821/4851/490014924!
606316032{5971]5912|58291578415846|5882|5903 5249]5207|5149]5061|5002}4974{4986]5014]5056
At 5 year At 10 year

3061{3013]2951|2874(2800{2746{2745|2770|2798 1795|1777}1735 17(H1672 1640]1639{1645(1665
3009|2951|2881{2783[2676/2601|2624/|266612713 1772]1741{1702 16‘&!1584 153911550{1575{1605
29531289312802|267212510|2362{2472]2570{2651 1742{1707}1655]1580(1486]1399]1460!1515/1557
2900]2822|2710 2471§2563 170611663}159811496]1349 1349]1451]1508
284312756]2626 2450|2542 167011619]1543[142511279]1259[1361{14311482
2806/270412558 245312536 1644]1583]149811345 1257{1364{1424{1471
2792126912560 2482(2554 1628[1568f1492 13801126311317]1385]1431]1474)
2800|270112571]237812184/22961242912518[2585 1624]1566!148911379|1267}1325]1393|1440[1483
2823{2725(257812314 223312439]254712629 162911571]1485]1334 1279(1387]1443|1485
287112778;2634]23981213312300j2472]2581{2647] 1650]15921150711372{122011305]1392|1449|1496
2056[2852{270812433 2279]249112616{2720 1685{1625]153911382) 1281}11390]1456]1512
30411294612820|2614:2362(2322[2513|2657[2771 172811671{1596]1473[132611295]139211468|1522
3137]3042(2930]2754]2496; 2508127042835 1774)1719}1652]1546]1394 1384]1490]1563
3204{3125[30321289712731/2582{2699|2808[2917; &&11763 1707[1624}152111429(1488]1546}1607
3273|3218;3144]3042(2934128621289212944[3021 185218151176911705[1636|1588]1598]1624 166_8i

3321]3281{3225|3099]3008|2944{2968]|3037;3082] 188511858{1815/1862i1710[167511672|1685{1704
At 20 year

98519741957]934{909 1892|889 | 894 {903
9711954932 1900 | 864|839 | 844 | 856} 873
95519341905 1862 1 811764 | 795 | 823 | 845
9331908 | 871|816 {737 7341787 816
9111881183917761701]6891737]773}799
89518581812 [ 732 ko&EH 686737 {767 | 791
| 8831847806 | 747688 | 713 | 745 | 768 | 790
87818431803 17451689 ]715]748 1771|791
87918441799 [ 721 6921743 | 770 § 791
8891854809739 | 663|703 | 744 | 772 } 795
90718721825 ]743 690742 { 774 | 802
9291897854789 [713 | 696742 | 780 { 812
95219231884 ] 826 | 747 739791 | 828
97219461915 86718121764 792 | 821 | 854
99219731948 {913 | 872 | 845 § 849 | 863 | 890
1006] 99219711944 ] 915 896 [ 894 |1 901 {912




Table D.28 Pressure Distribution of layer 8 of Project KKME

At 1 year At 2 year

5915]5883158265758)5692{5650]5643 | 5658|5678 497314935/486714785|4706[4653
5886|5844]5774]5684|5595{5538|5544]5576|5619 493714889 |4807{4703 [4600[4533
5844{5779]15689]5562|542415329|5374|5446{5524 4887)4812[471014569]441614308
5792{5715[5595|5418[5188|4967|5154| 531315425 4825(4738|4605)4412|4164|3925
5737]5645|5496|5256 4874 4897151985352 4761(4658[449514237{3830
5692|558615418]5155)4823[4739]5012]5211|5340 47091459214409|4126{3770(3675
56631554215358]5029 48425094]5253]5365 4677)4543 1434413991 3780
56465527{5361]5120(4877{5011(5183|5310{5411 4663 14532[435114091(3827[3961
5640]5524|5356|5108[4859]5035[52265355{5448 4666|4538[4356|4089|3819]3997
5651(5533[5342}4990 492915231{5386|5486 4692[4564 (4357|3982 3903
5692[5581{5404]5115[480615053]5288 5432|5534 4755]46341444314136]380414056
57591565515489|5190 5084|5338 5484}5593 484814735[455614238 4112
5838)57485617]5408 5181 {5203 [ 539855425655 495514854[4711]4486]4243]4259
5916|58391573515579]5369 54255600(5717 5059[4971[4854|468414458
598315916]5835]57245595]5492{5597]5696[5793 5148 |50691497614850]4709{4595
60325983]5920{5839(5759{5712|5745]5797|5866 521215154]5081]4986|4893 4836
6072]6040]5989]592715871|5841585415886]5920 5266)5227|5165]5091]5023]4985

At S year At 10 year

3100{3072]3023]2963 (290612867/2853 | 2858|2869 18281811{1784(1750]171911696 168811689} 1695
3070{3035]2976]2902|2831]2783|2778|2794[2822 1809]1789{175611716]1675]1647] 164316521667
3028]2972[2900]2804{2701]2630[2650}2693{2745 17841753|17131658]1599{1556 | 1567]1590]1620
2974]291012816126862527{2382}2490{2587|2660 175111716[1663 | 158811496 1410{1471|1525]| 1567
2916{2840)272312547{2290 2301(2488]2588 17161167311606]1504]1357 1358{1461}1518
2867]277712641[2434[2178{2145(2331]2466]2556 1683]1632{155311433{1288{1265{1367] 1440] 1491
2834[2730]2575}2303 2153123522470]2555 1659{1598]150811352 1262[1371[1434]1481
2819{271712576]2376|2169{2273|2405| 2500|2579 1643|158311501]138611267]132211391]1441]1484
282212722]258312386{2191{2303 /2438253312605 16361157811496|1384]127111329{1398]1448]1487
2844)2744|2587(2320 2238(244512559]2638 1641]1582[1490]1338 12821390{1450|1492
2896[2796]2642]2399|213712305]2479|2594]| 2680 1662|1603[1512|1374{1223} 13081396} 1456|1503
2973§2872(2717(2439 2287(25011263312733 1697116381{1545(1386 1286{1396] 14651521
3063(29681283312621{2374(233812532{2679{2793 174011684|1605{1479| 1334|1305 (1403 | 1481|1545
315313066{2948]2772|2516 2534[2733]2861 1786|1733 [1664] 1558 1406 1399{1506]1579
3232131533056]292212761[2618[2733[2841}2949 1828[1779{1721}1639{1539{1450] 1507 15661627
3292[3233]3155]3053[2947{2877]290612961]3040 186111824{1775]1711{1643{1596]1606] 1633|1677
3344}330213237|3156[3079{3032|3037|3069|3105 1891]186411821)|176811717[168311679{1694/1713
At 20 year

1002) 993 | 979 | 961 | 943 | 930 | 926 | 927 | 930

992 | 981 ] 963 | 941 [ 918 | 902 { 899 | 904 | 913

978 | 961 [ 938 | 907 | 873 | 849 | 854 | 866 | 883

960 ] 939 |1 909 } 867 | 817 | 771 | 801 | 828 | 850

939 [ 914 | 875 | 820 | 742 7391792 | 821

9191889 | 844 | 781 ] 705 | 692 | 741 | 778 | 804

904 | 867 { 818 | 736 688 | 740 | 772 { 796

892 | 856 | 811 ] 751 [ 691|715 | 748 | 773 | 795

886 | 851 | 807 | 747 [ 691 | 716 | 750 | 774 | 794

886 | 851 { 802 | 723 693 | 745 | 774 [ 795

896 ) 861 | 812 | 740 | 664 | 705 | 746 | 776 | 799

9141879 | 829 | 745 693 | 745 | 779 | 807

937905859 ]792 [ 716 { 701 { 748 | 787 | 819

960 | 931 [ 891 | 832 { 753 746 | 800 { 837

981 | 955922 | 875 | 821 ] 774 | 802 | 831 | 864

9571978 [ 952 } 916 | 876 | 849 | 853 | 868 | 895

1011{ 997 1975 | 947 { 919 { 900 { 898 { 906 | 917




Table D.29 Pressure Distribution of layer 9 of Project KKME.

At 1 year At 2 year

5908 | 5889 | 5803 | 5757 | 5620 | 5608 | 5647 | 5673 | 5655 | 5666 4980 | 4940 | 4902 | 4851 | 4715 | 4620 | 4662 | 4682 | 4708 | 4746
5890 | 5848 | 5777 | 5685 } 5594 | 5537 | 5543 } 5574 | 5627 | 5675 4941 | 4892 | 4808 | 4703 | 4599 | 4530 | 4529 14557 | 4609 | 4732
5851 | 5793 | 5702 | 5577 | 5441 | 5349 | 5393 | 5460 | 5555 | 5597 4894 | 4827 | 4723 | 4585 | 4434 | 4328 | 4367 | 4434 | 4528 | 4718
rL99 5728 | 5607 | 5430 j 5203 | 4985 | 5170 | 5324 | 5466 | 5544 4832 } 4751 | 4618 | 4425 | 4180 | 3943 | 4130 | 4285 } 4439 | 4551
5745 1 5659 | 5507 | 5267 | 4888 4913 | 5207 | 5394 | 5512 4768 | 4672 | 4507 | 4248 | 3344 3855 | 4158 | 4361 | 4498
5700 | 5601 | 5430 | 5165 | 4833 | 4751 | 5024 | 5220 | 5380 j 5485 4716 | 4607 | 4421 | 4137 | 3779 | 3687 | 3967 | 4168 | 4347 | 4482
567115561 ; 5372 | 5038 4850 | 5108 | 5268 i 5401 | 5452 4684 | 4564 | 4359 | 4001 3788 | 4054 | 4217 | 4366 | 4485
5654 | 5546 ] 5375 | 5130 | 4886 | 5022 | 5198 | 5325 | 5438 { 5476 4670 | 4552 | 4366 | 4102 | 3836 | 3973 | 4151 | 4281 | 4403 | 4585
5648 | 5542 § 5368 | 5117 | 4868 | 5045 | 5238 | 5367 | 5472 | 5512 4673 | 4558 | 4369 | 4099 | 3828 | 4007 | 4204 | 4336 | 4457 | 4610
5658 | 5549 | 5351 | 4997 4936 | 5239 | 5394 | 5499 | 5527 4698 | 4580 | 4367 | 3989 3910 ] 4222 | 4381 | 4494 | 4658
5699 | 5596 | 5413 | 5125 | 4812 ] 5059 | 5295 § 5439 | 5542 | 5558 4761 | 4649 | 4452 | 4145 | 3810 | 4061 | 4302 | 4449 | 4552 | 4719
5765 | 5669 § 5497 | 5195 5089 ] 5345 | 5491 | 5594 | 5635 4853 | 4749 | 4563 | 4242 4117 ] 4378 | 4527 ) 4628 } 4751
5844 | 5764 | 5628 | 5422 | 5191 | 5213 | 5411 | 5552 | 5656 | 5678 4962 | 4871 | 4723 | 4501 | 4253 | 4269 | 4469 | 4613 | 4715 | 4803
5922 | 5854 | 5747 | 5591 ) 5383 Bl 5443 | 5613 | 5720 | 5781 5065 | 4986 | 4867 | 4697 | 4472 4523 | 4697 | 4814 | 4809
\5_989( 5932 | 5850 | 5739 | 5613 | 5513 | 5617 | 5711 | 5789 | 5830 5154 | 5087 | 4992 | 4867 | 4728 | 4618 | 4720 | 4815 | 4907 | 4933
6034 | 5990 | 5924 } 5842 | 5760 | 5713 | 5748 { 5798 | 5844 | 5883 5213 | 5160 | 5084 | 4988 | 4893 | 4836 | 4867 | 4917 | 4950 | 4978
6089 | 6043 } 5997 | 5938 | 5885 | 5842 § 5794 | 5889 | 5905 | 5898 528715239 | 5169 | 5126 | 5054 | 4997 ] 5034 | 5038 | 5064 | 5072
6123 | 6086 | 6005 | 5989 | 5913 | 5884 | 5869 | 5893 | 5956 | 5909 537115284 | 5253 | 5158 | 5060 | 5007 | 5042 | 5053 | 5071 | 5084
AtS year At 10 year

3109 1 3075 § 3047 | 2696 | 2923 | 2868 | 2872 | 2869 | 2871 | 2904 1838 ] 1826 | 1790 | 1779 | 1752 | 1702 | 1692 ] 1695 ] 1703 | 1716
3072 | 3036 | 2976 | 2902 | 2829 { 2781 | 2776 | 2792 | 2825 | 2853 1810 § 1790 § 1757 1 1717 { 1675 | 1647 | 1643 | 1652 | 1668 | 1682
3033 12983 | 2910 | 2815 } 2714 | 2644 | 2664 | 2703 | 2761 | 2700 1787 ] 1759 | 1719 | 1665 § 1607 | 1565 | 1575 ] 1596 | 1629 | 1644
2979 12920 | 2826 | 2696 | 2538 | 2394 | 2501 | 2594 | 2684 | 2780 1754 1 1722 | 1669 | 1594 | 1502 | 1417 { 1477 | 1529 ] 1573 | 1578
2921 | 2850 | 2732 | 2555 | 2300 2311 12493 | 2601 | 2716 1719 § 1679 ; 1611 1 1509 § 1363 BEI2T 1363 | 1464 | 1529 | 1565
2871 | 2789 | 2650 | 2442 | 2185 | 2154 | 2340 | 2472 ) 2573 | 2667 1686 | 1639 | 1559 | 1438 | 1292 | 1270 | 1372 | 1444 | 1502 | 1531
uﬁ 2746 | 2587 | 2311 2159 12363 | 2481 | 2571 | 2662 1661 ] 1608 | 1515 | 1357 1265 | 1377 | 1440 § 1490 | 1513
2824 | 2732 | 2588 | 2384 ] 2176 ] 2281 | 2415 | 2511 | 2593 | 2684 1646 | 1592 | 1507 | 1390 | 1271 | 1326 ] 1396 | 1446 | 1492 | 1507
2827 | 273712593 | 2394 | 2198 | 2310 | 2446 | 2541 | 2619 | 2708 1640 | 1587 | 1502 | 1388 | 1275 | 1333 { 1402 | 1452 | 1495 ] 1515
2849 | 2756 | 2595 | 2326 2244 | 2451 | 2564 | 2647 | 2731 1643 } 1589 | 1495 | 1342 12851 1393 | 1453 | 1498 | 1520
2900 | 2808 | 2650 | 2407 | 2142 | 2310 | 2485 | 2599 | 2688 | 2775 1664 | 1610 | 1517 § 1379 | 1226 | 1311 | 1400 | 1459 | 1508 | 1525
2976 | 2884 | 2724 | 2443 2293 12508 | 2638 } 2739 | 2820 1699 ] 1645 | 1550 ] 1389 1290 | 1401 | 1469 | 1525 | 1536
3068 | 2983 | 2844 [ 2634 | 2384 | 2349 | 2544 | 2687 | 2798 | 2891 1743 11693 | 1611 | 1486 1 1340 | 1311 | 1410 | 1487 | 1550 | 1563
3157 | 3080 | 2961 | 2784 | 2530 2552 1 2745 | 2870 | 2900 1788 | 1742 | 1671 | 1566 | 1415 1409 ] 1513 | 1584 | 1599
323713169 | 3071 | 2938 | 2780 | 2640 | 2753 | 2856 | 2952 | 3042 1831 1 1789 | 1729 | 1648 | 1550 | 1463 | 1519 | 1574 | 1629 | 1648
3292 13237 13157 | 3053 | 2945 | 2874 | 2905 | 2957 | 3053 | 3093 1861 ) 1827 § 1776 | 1711 § 1642 | 1594 | 1605 [ 1632 | 1679 | 1691
3346 | 3310 | 3240 | 3160 | 3082 | 3047 | 3040 ] 3077 | 3124 | 3168 1892 | 1868 | 1826 | 1770 | 1721 | 1690 | 1678 | 1679 | 1718 | 1722
3363 | 3238 | 3269 | 3186 { 3114 | 3108 | 3083 § 3146 | 3192 | 3230 1897 {1870 | 1837 | 1812 | 1732 )} 1692 § 1680 | 1710 | 1724 | 1726
At 20 year

1013 1 1004 990 | 972 | 954 ) 941 | 937 | 938 | 941 ) 952

993 1 982 j 964 | 940 | 917 | 901 | 899 § 903 | 913 | 923

980 | 964 | 941 | 911 | 877 | 854 | 858 | 870 | 892 | 911

961 1 943 1912 | 870 | 820 | 775 | 804 | 831 | 860 | 889

940 | 917 ) 878 | 823 | 745 742 | 794 | 830 | 853

921 | 893 | 847 | 783 | 707 | 695 | 743 | 780 | 811 | 848

905 | 872 | 822 | 738 690 | 743 | 775 | 803 | 832

894 | 861 | 815 | 753 | 692 | 717 | 751 | 776 | 800 | 829

888 | 856 | 810 | 750 | 693 | 718 | 752 | 777 | 799 | 828

888 | 855 | 805 | 725 695 | 746 | 775 | 798 | 827

898 | 865 | 815 | 742 | 666 | 706 | 748 | 777 § 801 | 832

915 | 883 j 831 | 747 695 | 748 | 781 | 808 | 840

938 1910 | 863 | 796 | 719 | 704 § 752 | 789 | 819 | 850

961 | 936 | 896 | 837 | 758 751 | 803 | 837 | 867

982 | 960 | 927 | 880 | 827 | 781 | 808 i 836 | 862 | 892

997 1 979 | 952 § 916 | 876 | 848 | 853 | 867 | 885 | 903

1014110101 979 | 968 | 913 § 906 | 897 | 882 | 906 | 919

1026 1 1023 | 1014 ] 991 | 950 | 942 j 935 | 909 | 928 | 935

200




Table D.30 Pressure Distribution of layer 10 of Project KKME.

Atl year At 2 year

5943159315857 5815|5781 | 5748573515763 | 57895797 502714983 | 4968 | 4989 [ 4894 | 4796 | 4809 | 4856 | 4875 |4903
5915|5896 1580915763 |5726 | 561415653 | 5672156945705 4986492914914 | 4857|4726 | 4624 [ 4675|4708 | 4726 {4768
5897|5855 [ 5783 5691 {5600 5543 | 5549 | 5583 15636 | 5684 49474898 | 4814 1470914603 4535 | 4534 | 4565 | 4617 {4742
5859 1580415713 5589 | 54545363 | 5406|5478 [ 557315615 4902483814734 (459614447 | 4342 | 43804451 | 4547|4629
5808|5739 1561815441 |5216 | 5003 | 5184 | 5343 § 5485 | 5563 484014762 14629 | 4436 | 4192 ] 3960 (4143 | 4304 | 44504572
575315669 5517527714902 49305229 | 54165534 4775[4682|451714258 3858 387241794371 (4516
57085613 |5440|5173 [ 4839]4772]5039 | 5244 | 5404 | 5509 472314618 4431[414413785]3708 [ 3982|4190 4355 |4503
5677|5573 153825044 48595121 | 5289 | 5422|5473 4690|4576 14368 | 4006 3797 [ 4066 { 4238 { 4376 |14509]
56615559 1538515138 148945031 5208 | 5343 | 545615494 4676|4564 4376141093843 13981 | 4161 [ 4299|4417 4614
565615554 (5378|5125 487715053 | 5247 | 5384 [ 5489 {5529 468014569 | 4378 410738374014 (4213 435214461 |4675
5664|5559 153595005 49445247 1540915514 | 5538 4704459014375 3997 3917[4229 4395 { 4505 |4719]
5706 | 5605 [ 542015132 ) 4819 506515302 | 5453 1 5556 | 5572 4767|4658 4459141523817 4067 | 4308 | 4463 | 4569 [4772|
577115679 (5504|5201 5095|5353 | 5505 | 5608 | 5649 485914758 | 4571 | 4248 4123 14385 | 4541 | 4646 |4816]
585115773 156375431 [ 5199|5221 | 54205567 | 5671 | 5683 49681 48811473114509 4261 {4277 [ 447814628 | 473414871
5928|5863 1 5756 | 5600 5392 5454|563015737]{5798 507014996 [ 4876 | 4705 | 4481 4535147144823 4929
59965943 [ 5860575015625 | 5526 | 5630 5727 | 5805 } 5846 516015098 | 5003 | 4878 | 4740 | 463014733 | 4831 | 4911 [4958
603915996 | 5930|5846 | 5764 | 5717 | 5752 5806 | 5852 | 5891 5217 F5166 | 5088 | 4992 | 4896 | 4839 [ 487014923 { 4970|4999
6094 (6049 5983 | 5942 | 5849 | 5748 { 5798 § 5847 | 5893 | 5906 5301525651741 5049|4918 | 4902 [ 4914 } 4956 | 4992 {5049]
6128]6092§6011]5993 ]5917] 581915826 | 5881 [ 5904] 5917 539753085261 15165 | 5067 | 5013 | 5054 | 5063 | 5073 {5087
At 5 year At 10 year

31683121 3098|3076 [ 3021 | 2997 | 2974 ] 2925 { 2941 | 3054 1895187911826 | 1803 | 17851762 |1745) 1714|1791 {1798,
3116]3102]3059|3025 | 2945 [ 2869 | 2883 | 2876 | 2883 § 2957 1848 1835[17971175111726 11689 {1675 | 1668 | 1687 11696
3077[3041 [ 2981|2906 | 283212784} 2779 2797 | 2828 ) 2856 181311793 |1759[1718[1676[ 164811644 ]1653]1670]1684
303812991 1291828231272 |2654 2672127152776 {2715 1790117641723 [1669|1612]1571]1580] 1603 | 1638]1653
298512927 [ 2833 | 2703 | 2546 | 2406 | 2510 2607 { 2700 [ 2796 1757|1726} 1673 | 1598 1507 ] 1424 | 1482} 1536 | 1589 {1594
2926128572739 (2561 | 2308 23222507 (26292745 1722|1683 | 1615[1512]1367 1369 147215401576,
2877279712657 {2446 1 2187 216512349 | 2486 | 2598 1 2692 1689]16431156211440[1293|12771377]1452] 1513|1542
284312755)2594]2314 216412371 {2495 2594|2687 16641161211519] 1359 1268 1381 1448 | 1502 {1524
28292742(2595]239012181 | 2287|2422 12524 { 2611 [ 2704 1648|1598 115111139311274{1329 (13991454 [1501 {1517
283212746 126002399 | 2203 | 2315 | 2452 | 2553 } 263512726 1642|1592 | 1506 14051458 | 1503 |1523)
2853276412601 | 2331 224912456 [ 2575 | 265912749 1646 | 1594 | 1498 139614591504 |1526,
290528151265512413 231412490( 2610269712793 1667116141520 1403 | 14651513 {1530]
2980|2892 [2729 12448 2297]251412650{2745[ 2836 1701164911553 140411476 11529 {1542
307242991 {2851 | 2641 [ 2391 | 2355|2552 | 2701 | 2806 [ 2897 1745|1698 | 1615 141511495 1555 {1568,
31611308812969]2792[2538 25622761 | 2876 | 2906 1790|1747 1676|1570} 1420 1416|1523 | 1589 {1600,
3241[317813080]2947| 2790265112765 [ 2870 | 2955 | 3048 183311794[1734 16541556 | 146911525 | 1583 | 1630|1649
3294|3241 1316013055 2946 | 2875} 290712962 | 3011 {3099 186211829]1777 (1713|1643 [ 159511606 | 1634]1661 [1673
334213319[3235]3146 130873042 | 3019]3080{3135[3176 1883187211793 | 175916851649 162711668 {1679 [1684
338913245[3278]3192[3125]|3116|3103 3176 3204|3251 1898|18641184211817]{1736]1701 | 1681 | 1673 [ 1683 {1698,
At 20 year

1024)1023 11001 996 | 993 { 991 | 987 | 990 | 997 | 1008

1006|1002} 987 { 979 | 972 | 953 [ 951 { 956 | 964 | 975

994 1983 | 965 | 942 | 918 | 902 | 900 | 905 | 915 | 925

981 | 967 | 944 | 914 | 880 [ 857 | 861 | 873 | 895 | 914

963 | 945 { 915 | 872 | 823 | 778 | 807 | 835 | 864 { 893

942 | 920 | 880 { 824 | 747 745 | 798 | 834 | 857

922 1 896 § 849 | 784 | 708 | 698 | 746 | 784 | 815 | 852

906 1 875 | 824 | 739 691 | 745 1 779 | 807 | 836

895 | 864 | 817 [ 755 | 694 | 718 | 752 | 780 | 804 | 833

889 § 858 | 812 | 751 | 694 [ 719 | 754 | 780 | 802 | 831

889 | 857 | 806 | 726 696 | 748 | 778 | 801 { 830

899 | 867 | 817 | 744 | 667 | 708 | 750 | 780 | 804 | 835

916 | 886 § 833 { 749 696 | 749 | 784 | 811 | 843

940 {912 [ 865 | 799 | 721 | 706 | 754 | 794 | 824 | 855

963 1939 | 898 | 839 | 760 755 { 808 | 842 | 872

984 1963 | 930 | 883 { 830 | 784 | 811 | 840 | 866 | 896

998 1981 | 953 | 916 | 876 | 848 | 853 | 868 | 886 | 904

101511012] 980 | 968 | 913 | 906 | 897 | 883 | 907 { 920

1027]1025]1015] 991 | 950 | 942 { 935 | 910 | 929 § 936

u




Table D.31 Pressure Distribution of layer 1 of Project KKNEW

AUl Year At2Year
of of er7} emf 60| aser| 63| esss| o] o o] of 6s39] e463| 6307] 253] ea08] 9| of o
0 01 6586| 6535| 6396] 63691 6547 0 0 0 0 0] 6278) 6189] 5964 5927} 6169 0 4] 0
[ 0] 6345 6264 0 0 0 o 0] 5921| 5746} 5761} 5693| 5756 1] 0 0
of san| 6224} w7l of of o o] eoas| sss6} sam] ssio| sisi| ss:]  of o] o
of o] e99 sss6] o o o o] of seas| seis s2611 o] of o
o] eaz0] 6333 sos1] of o o o co1s| sase| seo7] sss2] s3m| sass] o] o o
o eul o o o o eon2 o} serf ] s2| o] o] o
6596 a9r| e22] o of o | e eoss smo| seaa| sre6] ses2| of of o
6s8s| 6503 ss| 6376] of o of | e 6114 s6t] sl ssorf ss7] o] o o
6595|6521 630s| 6a2s| 6sa6] o of | c209] 6149 o] seao| sma] soss| eowo| e21s] o o
eos1| 6636]  of e3r0| a340| es03| easo| ssss| o] o | ess2| e308] of enso] e8| so97| 6190] 31| of o
6120] 6694| 6522| 6454 ea13] ss66] 6sa7] o] o| | es10| esos| 6| 166 awol e03) of o
6697] 6ass| eses| sara 630s| ea10] 6s24] eo3| e637] | asmi| asos| esms} ears) 6157} e2n6| eazs| es16
eses| 6632 essa] ear0 61| ean3| essal ee33] | es7s| esoz| 6302 226 6075| eaas] eanl esi6
o661 s613] 6577] 6s06| 6a14| 6206 e36] 6s01| es03| ee3s] | es77| esu1] 6388 e220 6133] 6210] e452] 6s30
s665) 6643| 6397| 6539| 6a78] 6423 eas2| eseo]| 62| esa0] | esos| esaa] 422 e324] e2as| e183] 6209] 6375| 6s00| 6ss7
s66s| 6651| ea3a] 6s96] esa3| esis| ese2| ee13] esas| essof | es14] esss| es21] sas2] 335] 6303] esm3| easo] essi| eses
s664) 6657) eas0| 6633| ee1a] 06| se20| eea9| ssss| sess| | es24| es12] 6swal| 6s31| e4s2| easy| 6s0s| esso| ese0] ea13
of e6s9] e6s7| ssst| eeas] esar] esas] eesz]| ees3| eees o] es2s| ee12] esse| ese3| esss] eses] eso1| esrs| es30
o o] esso] eoss} eess| sesa| eess| seso esss| 670 o ol ee23] es09] 6s9s] sso0| es97| ee12} e8| es3s
ALS Year A0 Year
o o sa07]| ss02f suel sous| szs9) sme] o o o o 3637} 3s57| 3427| 3a09] 3s80] 3966] o o
ol o soo2| 4974 aeus| 4ess| as3] o of o of o 3357 26| 3081] 3062| 3207] o] o 0
o] o 4ese| 4as7| 43 ws0z] am] o of o 0 uwn| ws2| of o] o
of 4750 ase2|iiin ass| of o o [ 0 2616] of o o
o] of as76 w2l o of o o] o 2817] 2568} 2480 of o o
of a737| 4s98 ass] o] of o o| 2046 2776] 2345 of o o
of amo] asm7) @ an of o o o] 2995| 2684] 9395 of o o
s123] 487 asso| aas3| asas| 4696 o o o | 3as6| 3120] seid] 2628 o] o o
s1s0| a9s6| ass3] acraf s of o o { sam| s241] 2899] 2608 of o o
5161 4974 0| 4806| 4726] 4923} 5070 5355 [ 0 3519} 3288 0] 3076] 2975§ 3213| 3403| 3342 [ 0
saral s36s|  of soa1]| sozs] sizr| saes| ses{ o o] | 3mar| 3923) o] 3347] 3331| 389 3667 3891] of 0
se71| sseo| siea| s108| s23| soss| siz2| sas6] o] of | aoss| 397s| 3s39f 3s07| 3eas] se00| 3m2f 393s] o] o
sis] sou7| sezs| ss2f ] sims| sso2) sasa| sr0| sem| [ axnz| wres] smia| aserfistes 3768 3980| 4317] 4s23
soar| ssa1| senz} samm| sasif dsse]| sava| sass| sms] ss01] | asva| ases| arse} ams| asas| Ssi| sr0e] s9m| asse| asr0
35| saa| sear| savs| saez] s2z9] suis| sase| ssor| ses2| | aves asss| 4209 3042] 3797} 3633| 3ms| a0ss| ase2} 46ss
st1i| soss| s7a2] sssz| sass| sae1| sais| seso| sors| coss| | avos| 4730| 4329] 4084 397s| 3913 3970] a334| 4637 4702
6196 613s| s9as| s777| sso9| sses| sm20] sons| eosz| e131f | so61} avor| 4m27] aas7| 4196 ar69| 43s6| 4642} amasi avso
6248] 6236| 6157] co17| 5906} ssss| sor0| eo1s| e166| 6219] | sieo| sieof soar| as21] 4sso| ac2r| 4va7r| asse| so23| so97
o e287| 6248] e167] 6101] sons| 6125 6184] 6245] 6282 o| sa62| s197] soss| 4o4s| as20] a977] soes| sis1f s204
of o] 84| e232| 6187 6174 6197] e241| e2m6| 6316 of ol s2s3 suse] sor7| sos2| soss| siso| sa1s] s261
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Table D.32 Pressure Distribution of layer 2 of Project KKNEW
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Table D.33 Pressure Distribution of layer 3 of Project KKNEW R oy
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Table D.34 Pressure Distribution of layer 4 of Project KKNEW

At Year At 2 Year
' o 0 o 0 0 ] 0 0 1] o 0 0 /] 4] o 1] /] 0
5 0 0 [} 0 ¢ 0 0 0 0 (1] 0 0 4] 1] 0 0 ¢ 0
of ofe6234| s029] sorafso1s} of ol of o
‘ o] ada] 6195 su21] spas] sear| s20] o] of o
o] o] s2e0f0s3|srs|sras]sma] of of o
o sa81] 6303 | 6156 s979) s745| 048] o o] o
0] 6496 | 6339 618¢ 0 0 [
6599) 6504 160 e of of o
659 6309 | 6394 as7] of of o
6599 | 6514 | 6431 6280 6150 6287| 6437} 6349] o] 0
0 G| 6461 | 6373 | 6320 6383 | 6476 |} 6558 0 0
o| ofes24] 6468 smlessof of o o| o] 6214 6175 6133] 6137) 6214 6305
o ofes7i]eas0 6425 | 6528 | 6609] 6643 [} 6522
o| 6638] 6593 { 6477 6] 6341 | 6487{ 6601 6540 0 6523
6663 6640 6383 ] 6511 6389 6505 | 6609{ 6644 6s80| as18] 6393 6281 | 6184 | 6039 | 6135 ] 6276] 6438 6536
6667| 6649 { 6604 | 6543 { 6483 | 6427 6456 | 6367 6629] 6634 6598 | 648 | 6435 | 6327 6251 6187) 6213 | 6382{ 6504 6562
6670] 6658 6640 | 66031 6347| 6523 6368 | 6618 ] 6649] 6663 6618) 6591 | 6527| 6440 6341 6314 ] 6390 6485 | 6556 6591
6670] 6663 | 6657 6641 6620] 6612 6626 ] 6645 | 6661} 6669 6630] 6617 6390 | 6538 | 6488 | 6475 | 6510 6536] 6595 6616
o] 6665 | 6663 | 6638 ] 6651 6648 6652 6659 6667) 6672 0| 6630] 6618] 6593 | 6369 6361) 6575 | 6598 6620] 6634
of of ess6| 6sse] es61] 6s60] 6661 6666 | 6670 6674 o| o] 620( 6615|6601 6396 | 6604] 6618 6632 6642
ALS Year AL 10 Year
of of of o o of of of o e of of of of of of of o of o
of of of of of of o of of o of of of of of of of o of o
o| o 4316 4050| 4066|390] of o o of o]zso}unims|nw| o o of o
o 4ns| 4318 {38an] 3870 3613 | 3850] o o] o of 3075 | 2563} of of o
o| o] aa2s]ass s3] o] o o o o|26s}2m6} unbini] 262} o] of o
o 4731 a4s] of o o 0] 2938 2649 | 2382} 2257 sl o] of o
o 4787 Jassa] o of o 1 of of o
s125] 4819 a699) of of o of o o
s129] 4919 a4 a97] of of o 3475 3208{ 2926 | 2758 sus| of of o
s164] 4937] 4864 | 4776] 4665 ] a852{ s076 [ s350] o] o 3521 3237( 3134 3028 02f3826] o] o
1] 014977 49631 4933 | 50591 5228 | 5407 i} 0 0 0{ 3272 3245 3190 33871 3633 { 3892 0 0,
of ol s1ss| s108 s272) s20s{ s314[sa37] o] o o| of3s2s 3500 3761393 o] o
o] of saxs) san2} Biae] s1a1} 5311 5457 5727 5883 o of3sz]ase 3770| 3983} 4324 4528
o saag| s634] 5366 s2as | Asde] 5226 5437 745 5908 0] 4473 ) 4182{ 3701 | 3505 | 336%] 3675 | 3980} 4365 | 4577
6037| 5895 | 5645 | 3472{ 5366 5236 5311 3498 s807] 5958 4770] 4362} 4209 3918] 3785 3803 | 4079] 4468 ] 4664
6113 5994 ] 5738 5554 5463 5393 | 5423 | 5696 5923 6039 4907 4737| 4371 | 4085 { 3969 3910| 3975 { 4341 | 4642 4796
6200] 6140 5972 5787} s614] 5584 ] 5727 5910] 60s6{ 6134 5065 4995 | 4734 | 4465 | 4225 | 4197 4304 ] 4647 ] 4847] 4954
6254] 6239 6159 6024 ] 3912 5894 5977 | 6081 | 6171 6222 st6s] 5168 | 5045 | 4827 4657 4633 [ 4753 4902 | s028{ s100
o} 6290] 6252| 6173] 6107] 6092{ 6131 | 6191] 6250] 6286 o| 5262 5198 | 5063 { 4951 ( 4926 { 4983 | s070| 5156 | 5208
o] of 6289 6238] 6193] 6150{ 6204 6247 6291] 6319 o| of s2s6( s164 s083 [ s050] s092| s156{ 5222 5264
AL20 Year
of of of of of o of of o o
of of of o
of of of o
not| o} o

0
1081 0 [ 0
[

127 o [

H 1151 [ o []

1359 [ ] 0

1514 ] 0 [

1654} 1915 0 0

0 0] 1464] 1474 1463 ] 1597] 1760 1921 [} ¢

0 011620 15971 1532 1645] 1791 1918 o [

0 0] 1825] 1624 17371 1907] 2111 2240

0] 22841 2066 1681 1618 1872 2120 2259

25501 2368 | 2069 1821 17031 19321 2184 2315

269512562 2234] 1944 1834] 2101} 2307} 2418

2875 2855{ 2590 2298 | 2063 | 2026] 2148 | 2323 | 2462% 2539

2997 3042 2907 2633] 2416{ 2356 2421 2519 2607 2660

of 31471 3053 ] 2855 ) 2668] 2593 | 2608 ] 2656 | 2714] 2751

[ 0] 3086 2931 ] 2780} 2703 ] 2696} 2727{ 2770 2800




Il
I

206

:Table D.35 Pressure Distribution of layer S of Project KKNEW
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Table D.36 Pressure Distribution of layer 6 of Project KKNEW
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Table D.37 Pressure Distribution of layer 7 of Project KKNEW
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Table D.38 Pressure Distribution of layer 8 of Project KKNEW
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Table D.39 Pressure Distribution of layer 9 of Project KKNEW
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Table D.40 Pressure Distribution of layer 10 of Project KKNEW
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Figure E.1a. Graph Pressure distribution of layer 1 in project kk60 (3 wells) |
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Figure E.1b. Graph Pressure distribution of layer 1 in project kk60 (2 wells)
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Figure E.2a. Graph Pressure distribution of layer 2 in project kk60 (3 wells)
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Figure E.2b. Graph Pressure distribution of layer 2 in project kk60 (2 wells)
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Figure E.3a. Graph Pressure distribution of layer 3 in project kk60 (3 wells)
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Figure E.3b. Graph Pressure distribution of layer 3 in project kk60 (2 wells)
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Figure E.4a. Graph Pressure distribution of layer 4 in project kk60 (3 wells)
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Figure E.4b. Graph Pressure distribution of layer 4 in project kk60 (2 wells)
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Figure E.Sa. Graph Pressure distribution of layer 5 in project kk60 (3 wells)
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Figure E.5b. Graph Pressure distribution of layer 5 in project kk60 (2 wells)
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Figure E.6a. Graph Pressure distribution of layer 6 in project kk60 (3 wells)
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Figure E.6b. Graph Pressure distribution of layer 6 in project kk60 (2 wells)
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Figure E.7a. Graph Pressure distribution of layer 7 in project kk60 (3 wells)
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Figure E.7b. Graph Pressure distribution of layer 7 in project kk60 (2 wells)
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Figure E.8a. Graph Pressure distribution of layer 8 in project kk60 (3 wells)
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Figure E.8b. Graph Pressure distribution of layer 8 in project kk60 (2 wells)
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Figure E.9a. Graph Pressure distribution of layer 9 in project kk60 (3 wells)
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Figure E.9b. Graph Pressure distribution of layer 9 in project kk60 (2 wells)
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Figure E.10b. Graph Pressure distribution of layer 10 in project kk60 (2 wells)
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Figure E.11a. Graph Pressure distribution of layer 1 (3 wells)
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Figure E.11b. Graph Pressure distribution of layer 1 (2 wells) A
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Figure E.12a. Graph Pressure distribution of layer 2 (3 wells)
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Figure E.12b. Graph Pressure distribution of layer 2 (2 wells)
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Figure E.13a. Graph Pressure distribution of layer 3 (3 wells)
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Figure E.13b. Graph Pressure distribution of layer 3 (2 wells)
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Figure E.14a. Graph Pressure distribution of layer 4 (3 wells)
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Figure E.15a. Graph Pressure distribution of layer 5 (3 wells)
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Figure E.15b. Graph Pressure distribution of layer 5 (2 wells)
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Figure E.16a. Graph Pressure distribution of layer 6 (3 wells)
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Figure E.16b. Graph Pressure distribution of layer 6 (2 wells)
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Figure E.17a. Graph Pressure distribution of layer 7 (3 wells)
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Figure E.18a. Graph Pressure distribution of layer 8 (3 wells)
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Figure E.18b. Graph Pressure distribution of layer 8 (2 wells)
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Figure E.19a. Graph Pressure distribution of layer 9 (3 wells)
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Figure E.19b. Graph Pressure distribution of layer 9 (2 wells)
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Figure E.20a. Graph Pressure distribution of layer 10 (3 wells)
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Figure E.20b. Graph Pressure distribution of layer 10 (2 wells)
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Figure E.21a Pressure distribution of layer 1 (3 wells) at various times.
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Figure E.21b Pressure distribution of layer 1 (2 wells) at various times.

233




Well Block Pressure (psi)

Pressure Distribution

6000
5000
4000 «
B,
3000
2000
1000 g : .
e A NI 5 - % <
0
1 2 3 4 5 6 7 8 9 10 1
Cell
Figure E.22a Pressure distribution of layer 2 (3 wells) at various times.
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Figure E.22b Pressure distribution of layer 2 (2 wells) at various times.
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Figure E.23a Pressure distribution of layer 3 (3 wells) at various times.
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Figure E.23b Pressure distribution of layer 3 (2 wells) at various times.
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Figure E.24a Pressure distribution of 4 (3 wells) at various times.
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Figure E.24b Pressure distribution of 4 (2 wells) at various times.
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Figure E.25a Pressure distribution of layer 5 (3 wells) at various times.
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Figure E.25b Pressure distribution of layer 5 (2 wells) at various times.
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Figure E.26a Pressure distribution of layer 6 (3 wells) at various times.
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Figure E.26b Pressure distribution of layer 6 (2 wells) at various times.
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Figure E.27a Pressure distribution of layer 7 (3 wells) at various times.
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Figure E.27b Pressure distribution of layer 7 (2 wells) at various times.
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Figure E.28a Pressure distribution of layer 8 (3 wells) at various times.
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Figure E.28b Pressure distribution of layer 8 (2 wells) at various times,
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Figure E.29a Pressure distribution of layer 9 (3 wells) at various times.
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Figure E.29b Pressure distribution of layer 9 (2 wells) at various times.
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Figure E.31a Pressure distribution of layer 1 (2 wells) at various times.
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Figure E.31b Pressure distribution of layer 1 (3 wells) at various times.
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Figure E.32a Pressure distribution of layer 2 (3 wells) at various times.
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Figure E.32b Pressure distribution of layer 2 (2 wells) at various times.
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Figure E.33a Pressure distribution of layer 3 (3 wells) at various times.
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Figure E.33b Pressure distribution of layer 3 (2 wells) at various times.
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Figure E.34a Pressure distribution of layer 4 (3 wells) at various times.
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Figure E.34b Pressure distribution of layer 4 (2 wells) at various times.
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Figure E.35a Pressure distribution of layer 5 (3 wells) at various times.
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Figure E.35b Pressure distribution of layer 5 (2 wells) at various times.
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Figure E.36a Pressure distribution of layer 6 (3 wells) at various times.
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Figure E.36b Pressure distribution of layer 6 (2 wells) at various times.
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Figure E.37a Pressure distribution of layer 7 (3 wells) at various times.

Pressure Distribution

——1Y
- 2Y
5Y
i 0¥
e 20Y

Cell

Figure E.37b Pressure distribution of layer 7 (2 wells) at various times.
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Figure E.38a Pressure distribution of layer 8 (3 wells) at various times.
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Figure E.38b Pressure distribution of layer 8 (2 wells) at various times.
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Figure E.39a Pressure distribution of layer 9 (3 wells) at various times.
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Figure E.39b Pressure distribution of layer 9 (2 wells) at various times.
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Figure E.40a Pressure distribution of layer 10 (3 wells) at various times.
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Figure E.40b Pressure distribution of layer 10 (2 wells) at various times.
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Figure F.1 The permeability values distribute in each grid block from the 1" layer until the 10"

layer that showed in figure a to j.
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48 | 48 | 48 | 48 § 48 | 62 | 62 | 61 | 61 [ 61 | 61 | 60 | 60 | 60 | 60 | .60
g
76 | 76 1 76 | 6 1 76 | 75 | 35 | 60 | 60 | 60 | 57 [ 57 | 59 | 59 | 59| .59 | 59
761 76 | 76| 6| 76 | 35| 75 | 60 | 60 | 60 } 57 | 57 | 59 | 59 | 59 | 59 | 59
36 | 76 | 76 | 76 | 76 | 5 | 75 | 60 | 60 | 60 | 57 | 57 | 59 | 59| 59 | 59 | 59
6 | 76| 76 | 76 @ 751 .75 60 | 60 | .60 | .57 | .57 [ .57 @ 59 | 59| 59
6| 61 76 | 76 | 76 | 75 @ 60 | .60 @ .57 @ 571 .59 59 | 59| .59
76 | 76 4 76| 76 ) 76 | 75 | 60 | 60 | 60 | 60 | 57 | 57§ 57 ] 59| 59 59 | .59
6 | 76 | 76 | 76 76 | 75 | 60 | 60 | 60 | 60 | 57 | 57T | 57 | 59 | 59 % 59 | 59
361 76 | 76| 6| 76 { 75 | 60 | 60 | 60 | 60 | 57T | 57 | 57 | 59| 59| 59| 59
a6 76 | 76 | 76 | 76 | .75 | 60 | 60 | 60 | 60 | 57 | 57 | 57 | 59 | 59 [ 59 | 59
h
72 72 72 72 72 72 .58 58 .58 58 .54 .54 .54 58 58 58 .58 58
72 72 72 72 72 72 58 58 58 58 54 54 54 .58 .58 .58 .58 .58
72 72 72 72 72 72 58 58 .58 .58 54 54 54 58 58 .58 58 .58
72 72 12 72 2 72 .58 58 .58 .58 .54 54 54 .58 .58 .58 .58 .58
12 2 n 72 @ 72 .58 .58 .58 .58 54 54 .54 @ .58 .58 .58 .58
72 72 72 72 72 72 @ .58 .58 @ 54 58 .54 .58 .58 58 .58 .58
72 72 72 72 72 12 .58 .58 .58 .58 54 54 54 .58 58 58 .58 58
72 72 a2 72 72 72 58 .58 .58 .58 .54 .54 54 58 .58 .58 .58 .58
72 72 72 72 n 72 .58 58 .58 .58 54 54 .54 .58 .58 .58 .58 .58
72 72 72 72 72 T2 58 58 .58 .58 54 .54 54 58 58 .58 .58 .58

Figure F.1 The permeability values distribute in each grid block from the 1" layer until the

i

layer that showed in figure a to j. (continued)
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.50 .50 .50 .50 .50 50 .50 .56 .56 56 .56 52 52 .56 .56 .56 .56 .56 .56
50 .50 .50 .50 .50 .50 .50 .56 56 56 .56 .52 .52 .56 .56 56 56 56| .56
.50 .50 .50 .50 .50 50 .50 56 .56 56 .56 .52 .52 56 .56 .56 .56 .56 .56
.50 .50 .50 .50 .50 .50 .50 .56 .56 .56 .56 52 .52 .56 .56 .56 .56 .56 .56
.50 .50 .50 .50 .50 @ .50 .56 .56 .56 .56 52 52 .56 @ .56 .56 .56 .56
50 .50 50 .50 .50 .50 50 @ .56 56 @ .52 LSQ .56 .56 .56 .56 .56 .56
50 .50 .50 .50 .50 .50 .50 56 .56 56 .56 52 .52 .56 .56 .56 56 .56 .56
.50 50 .50 .50 .50 .50 .50 .56 56 .56 56 52 52 .56 .56 .56 .56 .56 .56
50 .50 .50 .50 .50 50 50 .56 .56 .56 .56 .52 52 .56 .56 .56 .56 .56 .56
.50 .50 50 .50 .50 .50 .50 .56 .56 .56 .56 52 52 .56 .56 .56 .56 .56 .56
j

Figure F.1 The permeability values distribute in each grid block from the 1" layer until the 10"

layer that showed in figure a to j. (continued)



05 052 ] 052 | 052 | 045 | 045 | .045 | 045 | .060 @

052 | .052 @ 052 | 045 Q)_s) 045 Qg) 045 | 060

051 @ 051 051 051 044 .044 044 044 059 06

.051 051 051 @ 05t 044 (04; 044 @ 044 059

051 .051 051 051 051 044 044 044 044 044 059

051 051 051 051 051 044 044 044 044 044 059

050 050 050 050 050 043 .043 .043 .043 058 .058 058
050 Q;) 050 050 050 043 .043 043 .043 .058 @ 058

050 .050 .050 @ 050 .043 @ 4 043 @ 043 058 058

.0s0 050 050 050 050 043 043 043 043 043 058 .058

.050 050 .050 050 050 043 043 043 043 .043 058 .058

049 | 049 | 049 | 049 | 049 | 049 | 042 | 042 | .042 | .042 | 057 | 057 | .057
049 | .049 @ 049 | .049 | 049 | 042 | 042 | 042 | 042 | .057 @ 057

049 | 049 | 049 | 049 @ 049 | 042 @ 042 @ 042 | 057 | .057

049 | 049 | 049 | 049 | 049 | 049 | 042 | 042 | 042 | 042 | 042 | 057 | 057

049 | 049 | 049 | 049 | 049 | 049 [ 042 § 042 | 042 | .042 | 042 | 057 | .057

049 | 049 | 049 | 049 | 049 | 049 | 042 | 042 | .042 | .042 | .042 | 057 | .057

048 | 048 | 048 | 048 | .048 | 048 | .041 | .041 | .041 | 049 | 056 | .056 | .056 | .056

048 | 048 | 048 | 048 | .048 | 048 | 041 | 041 | 041 | 049 | 056 | .056 | .056 | .056

i 048 | 048 Qs) 048 | 048 | 048 | 041 | a1 | 041 | 049 | 056 @ 056 | 056

048 | 048 | .048 | 048 Q;a 048 | .041 @ 041 @ 049 | 056 | .056 | .056

048 | 048 | .048 | .048 | 048 | .048 | 041 | .041 | 041 | 049 | .049 | .056 | .056 | .056

048 | 048 | 048 | 048 | 048 | 048 | .041 | 041 | 041 | 049 | 049 | 056 | .056 | .056

048 | 048 | .048 | .048 | 048 | 048 | 041 | 041 | 041 | 049 | 049 | 056 | .056 | .056

Figure F.2 The porosity values distribute in each grid block from the 1" layer until the 10" layer

that showed in figure a to j.
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047 047 047 047 047 047 047 040 040 .040 048 055 055 055 055

047 047 047 047 047 047 047 040 040 040 048 0585 055 055 055
047 047 .047 (.05? 047 047 047 .040 040 040 048 055 @ .055 055

.047 047 047 047 047 @ 047 040 @ 040 @ 048 055 055 055

047 047 047 047 047 047 047 040 .040 040 048 048 055 055 035

047 047 047 047 047 047 047 040 .040 040 048 048 .05s 055 055

047 047 047 047 047 .047 047 040 040 040 048 .048 055 055 055

047 047 047 .047 .047 047 047 .040 040 .040 048 048 055 055 055

.046 046 046 046 046 046 046 039 039 039 047 054 .054 054 .054 .054

046 046 046 046 046 046 046 039 .039 039 .047 054 .054 054 054 054

046 046 046 046 046 .046 046 .039 039 039 047 047 054 054 054 054
046 046 046 @ 046 046 046 .039 039 039 .047 .054 @ .054 054 054
046 046 046 046 .046 @ 046 039 @ 039 @ 047 054 054 054 054

046 046 046 046 .046 046 046 .039 039 039 047 047 054 054 054 054

046 046 046 046 046 046 046 039 .039 039 047 047 054 054 054 054

046 D46 046 046 046 .046 046 039 039 039 047 047 054 .054 054 054

.046 046 046 046 046 046 046 039 2039 039 047 047 054 054 054 .054

045 045 045 045 045 045 .045 045 038 038 038 046 .053 053 053 053 053

045 045 045 045 045 045 045 045 038 038 038 046 053 053 053 053 053

045 045 045 045 045 045 045 045 038 038 038 046 053 053 .053 053 .053
045 045 045 045 @ 045 045 045 038 038 .038 046 053 QS) 053 053 .053

045 045 .045 045 045 | 045 @ 045 | 038 @ .038 @ 046 .053 053 053 053
045 045 045 045 045 | .045 .045 045 | 038 038 .038 046 .046 053 053 053 053

045 045 045 .045 045 045 045 045 038 038 038 046 046 053 053 053 053

.045 045 045 045 .045 045 045 045 038 .038 .038 046 046 053 053 .053 053

045 .045 045 045 045 045 045 045 038 038 038 .046 046 053 053 053 053

h
044 | 044 | 044 | 044 | 044 ; 044 | 044 | 044 | 037 § 037 | .037 | 045 | .052 | 052 | .052 | 052 | 052 | .052
044 | 044 | 044 | 044 | 044 | 044 | 044 | 044 | 037 §j 037 ) .037 | 045 | 052 } 052 | 052 | 052 1 .052 | .052
044 | 044 | 044 | 044 | 044 | 044 | 044 | 044 } 037 ] 037 | .037 | 045 | .052 | 052 | 052 | .052 | .052 | 052
044 | 044 | 044 | 044 | 044 | 044 | 044 | 044 § 037 | 037 | .037 | .045 | 052 | 052 | 052 | .052 | 052 | .052
044 | 044 | 044 § 044 @ 044 | 044 3 044 ) 037 | 037 | .037 | .045 | 052 @ 052 | 052 | 052 | 052
044 | 044 | 044 | 044 1 044 | 044 @ 044 | 037 @ 037 @ 045 | 052 ) .052 | 052 | 052 | 052
044 1 044 | 044 | 044 ) 044 | 044 | 044 | 044 | 037 | 037 | 037 | 045 | 045 | 052 | 052 | 052 | 052 | .052
044 | 044 § 044 | 044 | 044 | 044 | 044 | 044 | 037 | 037 | 037 | 045 | .045 | 052 | .052 | 052 | .052 | .052
044 | 044§ 044 | 044 | 044 | 044 | 044 | 044 | 037 | 037 | 037 | 045 | 045 | 052 | 052 [ .052 | .052 | 052
044 | 044 1 044 | 044 | 044 | 044 | 044 | 044 | 037 | 037 | 037 | 045 ) 045 | 052 | .052 | 052 | .052 } .052

Figure F.2 The porosity values distribute in each grid block from the 1¥ layer until the 10" layer

that showed in figure a to j. {continued)




043 | 043 | oa3 | o3 | 043 | o043 | 043 | 043 | 043 | 036 | 036 | 036 | 0a4 | 051 | 051 | 051 ] o5 m

: o8
03 | 043 | o043 | o043 | 043 | 043 | 043 | 043 | 043 | 036 | 036 | 036 [ o044 | 051 | 051 | 051 | o051 Tﬂj

: 05
03 | o043 | o043 | o043 | o043 | 043 | 043 | 043 | 043 | 036 | 036 | 036 | o0as | 051 | 051 | 051} 051 0\51'\

: 051
o043 | 043 | o043 | 083 | o003 | o043 | 043 | 043 ] 043 | 03 | 036 | 036 | o044 | 051 | 051 | 051 § 051 Tl-\

. 051
043 | o043 | 043 | o043 | o043 |(046) | 043 | 043 | 043 | 036 [ 036 | 036 | 044 | 051 |05 ost | oos1 | g5 —

K P
o043 | 03 | 0a3 | 043 | 043 | 043 | 043 |\ s 043 | 036 @ 036 {04 044 ] 051 | os1 | 0s1 T\

R
043 | 043 | 043 | 043 | 043 | 043 | o043 | 043 | w43 | 036 | 036 | 036 | 044 | 044 | 051 | 051 | 051 | o5 T
o3 | ovaz | 043 | 043 | 043 | 043 | 043 | 043 | 043 | 036 | 036 | 036 | 044 | 044 | 051§ 051 | 051 | o5 T
o3 | 0a3 | 043 | o0a3 | o043 | 043 | o043 | 043 | 043 | 036 | 036 | 036 | 044 § 044 | 051 | 051} 051 | g9 0\“
043 | 043 | 03 | 043 | o043 | o043 | 03 | 043 | 043 | 036 | o036 | 036 | 044 | o044 [ o5l | 05t} oost [ oes | g

Figure F.2 The porosity values distribute in each grid block from the 1" layer until the 10" layer

that showed in figure a to j. (continued)
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Vertical Net Thickness of Layer4
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Vertical Net Thicknegs of LayerS
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DATA INPUT IN SIMULATION MODEL
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Data input of project PPnew in simulation model

1. Field data

- Production area = 30km’ = 7800 acres.
~ Depth to top of structure = -8,500 feet.
~ Initial pressure = 6,570 psia.
~ Initial temperature = 213 °F

- Base data for simulation @ 01-01-91 (DD-MM-YY).
Input unit : English - SPE Standard.
Output unit: English - SPE Standard.

2. Rock properties data

- Gross thickness = 82 feet.
- Net thickness = 28 feet.
- Irreducible water saturation = 0.1 fraction.

Critical Gas Saturation

0.05 fraction.

Relative Permeability to gas @ Irreducible water saturation = 1.0 fraction

- Pore Size Distribution Index = 0.8

- Capillary Entry Pressure - G/W = 1.0 psia.

- Constant compressibility for matrix Rock = 0.6 E-5 psi-1

3. Fluid data

3.1 Gas property
- Gas gravity = 0.59

3.2 Water property
- Density @ standard conditions = 624  ib/cu.ft.
- Compressibility = 30E-6 1l/psi
- Viscosity = 0.5 cp.
- Formation volume factor @ initial reservoir pressure  =1.001 RB/STB
- Standard pressure = 14.65 psia.
- Standard temperature = 60 °F

- Maximum pressure current

i

7,000 psia.



4. Grid
Number of layers to model = 10 layers.
X-origin on map = 1,561,703.5
y-origin on map = 6,067,974.5
Grid angle (x-axis) = 0
Number of x-increments = 10 cells.
Size of x-increments = 1,870.5 feet.
Number of y-increments = 20 cells.
Size of y-increments = 1,536.0 feet.

5. Equilibrium g
Reference Elevation = -9,000 feet.
Pressure @ Reference elevation = 6,570 psia.
Elevation of G-W contact = -10,040 feet.
G-W Capillary pressure @ constant elevation = 0 psia

Data input of project KKME in simulation model

1. Field data
- Production area = 1922km’ = 4,750 acres.
- Depth to top of structure = -8,500 feet.
- Initial pressure = 6,500 psia.
- Initial temperature = 213 °F
- Base data for simulation @ 01-01-91 (DD-MM-YY).

Input unit : English - SPE Standard.
Output unit: English - SPE Standard.
2. Rock properties data

- Gross thickness

Net thickness
- Irreducible water saturation

- Critical Gas Saturation

= 65 feet.
= 20 feet.
= 0.1 fraction.

= 0.05 fraction.

- Relative Permeability to gas @ Irreducible water saturation = 1.0 fraction
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- Pore Size Distribution Index
- Capillary Entry Pressure - G/'W
- Constant compressibility for matrix Rock
Fluid data
3.1 Gas property
- Gas gravity
3.2 Water property

- Density @ standard conditions

296

0.8
1.0 psia.
0.6 E-5 psi'

0.59

62.4 Ib/cu.ft.

- Compressibility = 3.0E-6 1/psi.
- Viscosity = 0.5 cp.
- Formation volume factor @ initial reservoir pressure =1.001 RB/STB
- Standard pressure = 14.65 psia.
- Standard temperature = 60 °F
- Maximum pressure current = 7,000 psia.
Grid
Number of layers to model = 10 layers.
X-origin on map = 0
y-origin on map = 0
Grid angle (x-axis) = 0
Number of x-increments = 10 cells.
Size of x-increments = 1,017.05 feet.
Number of y-increments = 20 cells.

Size of y-increments
Equilibrium

Reference Elevation

Pressure @ Reference elevation
Elevation of G-W contact

G-W Capillary pressure @ constant elevation

i

1,017.05 feet.

-9,000 feet.
6,500 psia.
10,000 feet.

0 psia



Data input of project KK65 in simulation model

L.

Field data

- Production area =

Depth to top of structure

- Initial pressure

- Initial temperature

- Base data for simulation @

19.22km’

i

4,750 acres.
-8,500 feet.
6,500 psia.
213 °F

01-01-91 (DD-MM-YY).

Input unit : English - SPE Standard.

Output unit: English - SPE Standard.

Rock properties data

- Gross thickness

- Net thickness

- Irreducible water saturation

- Critical Gas Saturation

60 feet.
20 feet.
0.1 fraction.
0.05  fraction.

- Relative Permeability to gas @ Irreducible water saturation = 1.0 fraction

- Pore Size Distribution Index

- Capillary Entry Pressure - G/'W

- Constant compressibility for matrix Rock

Fluid data

3.1 Gas property

Gas gravity

3.2 Water property

Density @ standard conditions

Compressibility

Viscosity

Formation volume factor @ initial reservoir pressure

Standard pressure
Standard temperature

Maximum pressure current

i

0.8
1.0 psia.
0.6 E-5 psi
0.59
624  Ib/cuft.
3.0 E-6 1/psi.
0.5 cp.
=1.001 RB/STB
14.65 psia.
60  °F

7,000 psia.
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4.

Grid

Number of layers to model
x-origin on map
y-origin on map

Grid angle (x-axis)
Number of x-increments
Size of x-increments
Number of y-increments
Size of y-increments
Equilibrium

Reference Elevation

Pressure @ Reference elevation

Elevation of G-W contact

G-W Capillary pressure @ constant elevation

298

10 layers.

0

0

0

10 cells.
1,017.05 feet.
20 cells.
1,017.05 feet.

-9,000 feet.
6,500 psia.
10,000 feet.

0 psia
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THE WORK PLAN AND BASIC COSTS
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‘ The exploration work plan of project PPnew is following this
| 1" year @ 2000 : 2-D seismic investigation 600 kilometers
: Geological survey
2 year @ 2001 : 3-D seismic investigation 120 square-kilometers
: Drill one exploration well
3 year @ 2002 : First phase gas pipeline (8 kilometers)
:Drill three appraisal wells
4" year @ 2003 : Drill three development wells
: Second phase gas pipeline ( 6 kilometers )
: Installing processing facility
5" year @ 2004 : Starting economic production and stop at the end of 32" year.

6" year @ 2004 : Drill two development wells

The exploration work plan of project KKME is following this

1" year @ 2000 : 2-D seismic investigation 300 kilometers
: Geological survey

2 year @ 2001 : 3-D seismic investigation 60 square-kilometers
: Drill one exploration well

3" year @ 2002 : First phase gas pipeline (four kilometers)

:Drill three appraisal wells

4" year @ 2003 : Drill two development wells
: Second phase gas pipeline ( three kilometers )
: Installing processing facility

5" year @ 2004 : Starting economic production and stop at the end of 24" year.

The exploration work plan of project KK65 is following this
I year @ 2000 : 2-D seismic investigation 300 kilometers
: Geological survey
2" year @ 2001 : 3-D seismic investigation 60 square-kilometers

: Drill one exploration well




3" year @ 2002 : First phase gas pipeline (four kilometers)
:Drill three appraisal wells

4" year @ 2003 : Drill two development wells
: Second phase gas pipeline ( three kilometers )

: Installing processing facility
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5" year @ 2004 : Starting economic production and stop at the end of 24" year.

Basic cost assumptions of project PPnew
a. Number of exploration well
Number of appraisal well <
Number of development well
b. Sale gas reserve (BCF)
¢. Gas heating value (BTU/SCF)
d. Exchange rate ( Bath to US$)
e. Sliding scale royalty (% )
f.  Income tax (%)
g. Escalation factor (% )
h. Discountrate (%)
i. Tangible cost( %)

Intangible cost ( % )

Lt &

k. Depreciation of Tangible cost ( % )

Basic cost assumptions of project KKME
a. Number of exploration well
Number of appraisal well
Number of development well
b. Sale gas reserve (BCF)
¢. Gas heating value (BTU/SCF)
d. Exchange rate ( Bath to US$)

e. Sliding scale royalty (%)
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1,000
40
10
50

7.25
80
20

239
1,000
40

10



Income tax ( % )
Escalation factor ( % )
Discount rate ( % )
Tangible cost { %)
Intangible cost ( % )

Depreciation of Tangible cost ( % )

Basic cost assumptions of project KK65

a.

k.

Number of exploration well
Number of appraisal well
Number of development well

Sale gas reserve (BCF)

Gas heating value (BTU/SCF)

Exchange rate ( Bath to US$ )

Sliding scale royalty ( % )

Income tax (% )

Escalation factor (% )

Discount rate ( % )

Tangible cost ( % )

Intangible cost ( % )

Depreciation of Tangible cost ( % )
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50

7.25
80
20

260
1,000
40
10
50

7.25
80
20
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TANK MODEL CALCULATION FORM BY USING VISUAL BASIC 6.0




'Calculate z at reservoir condition.
Function calculate Zr(P1 As Double) As Double
Dim Zrs As Double
If 100 <P1 And P1 <= 1000 Then
Zrs = 0.97 + (-0.00006 * (P1 - 500))
Elself 1000 < P1 And P1 <= 1500 Then
Zrs = 0.94 + (-0.00002 * (P1 - 1000))
Elself 1500 < P1 And P1 <=2000 Then
Zrs = 0.93 + (-0.00002 * (P1 - 1500))
Elself 2000 < P1 And P1 <= 2400 Then
Zrs = 0.92 + (-0.000075 * (P1 - 2000))
Elself 2400 < P1 And P1 <= 3000 Then
Zrs =0.917 + (0.0000117 * (P1 - 2400))
Elself 3000 <P1 And P1 <= 4000 Then
Zrs = 0.924 + (0.00004 * (P1 - 3000))
Elself 4000 < P1 And P1 <= 5000 Then
Zrs = 0.964 + (0.000056 * (P1 - 4000))
Elself 5000 <P1 And P1 <= 6000 Then
Zrs = 1.02 + (0.000067 * (P1 - 5000))
Elself 6000 <P1 And P1 <7000 Then
Zrs = 1.087 + (0.000068 * (P1 - 6000))
Else
End If
calculate Zr = Zrs
End Function
'Calculate viscosity at reservoir condition.
Function calculate Mr(P1 As Double) As Double
Dim Mrs As Double
Mrs = 0.012 + (0.0000027 * (P1 - 800))
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calculate Mr = Mrs
End Function
‘Calculate z at Flowing in Pipe.
Function calculate Zf(P As Double) As Double
Dim Zfs As Double
If 100 <P And P <= 1000 Then
Zfs = 0.955 + (-0.00005 * (P - 500))
Elself 1000 <P And P <= 1500 Then
Zfs = 0.933 + (-0.000092 * (P - 1000))
ElseIf 1500 <P And P <= 2000 Then
Zfs = 0.884 + (-0.000038 * (P - 1500))
Elself 2000 < P And P <= 2400 Then
Zfs = 0.865 + (-0.00002 * (P - 2000))
Elself 2400 <P And P <= 3000 Then
Zfs = 0.855 + (0.000008 * (P - 2400))
Elself 3000 <P And P <= 4000 Then
Zfs = 0.86 + (0.000055 * (P - 3000))
Elself 4000 <P And P <= 5000 Then
Zfs =0.915 + (0.000075 * (P - 4000))
Elself 5000 < P And P <= 6000 Then
Zfs = 0.99 + (0.00008 * (P - 5000))
Elself 6000 <P And P <= 7000 Then
Zfs=1.07 + (0.00008 * (P - 6000))
Else
End If
calculate Zf= Zfs
End Function
‘Calculate viscosity at Flowing in Pipe.
Function calculate. Mf{P As Double) As Double

Dim Mfs As Double
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Mfs = 0.012 + (0.0000029 * (P - 500))
calculate Mf = Mfs
End Function
Private Sub Calculateqmax_Click()
Dim q As Double

Dim gqmax, gqmaxnew As Double

q=0

qmax = calculate_Qmax(q)

Showgmax.Text = gmax

gmaxnew = gmax / 1000

PrintE ("Maximum Production Rate ( MMSCF/D ) = " & gmaxnew & vbCrLf)
PrintE (vbCrLf &

¥ 2 3k ok ok sk 3k 3k ok ok sk 3k 24 3K sk 3K 3k 3k 3k 3k ok 3k 3k 3k 3k sk ok ok ok 3K 3K 3K 3k 3k 3k 3k 3K ok oK 3K ok o 3k 3k o ke ok 3K sk sk ok ok sfe ok ok sk sk skook ok sk sk sk ke ok k11 & VbCrLf)

End Sub
Function calculate Qmax(q As Double) As Double
Dim Pres As Double
Dim Tres As Double
Dim re As Double
Dim ra As Double
Dim rw As Double
Dim k As Double
Dim ka As Double
Dim Tf As Double
Dim rg As Double
Dim Ls As Double
Dim Ds As Double
Dim Psepm, Psep, P As Double
Dim L As Double




Dim D As Double

Dim h As Double

Dim gmaxs As Double

Dim Zfl, Mfl As Double

Dim Zr, Mr As Double

Dim Nrel, Nre2 As Double

Dim Ffl, f1, f2, f3, f4 As Double

Dim Ff2, 5, f6, f7, f8 As Double

Dim Pwh, Pwhl, Pwh2, Pwh3, Pwh4, Pwh5 As Double
Dim Pwf, Pwfl, Pwf2, Pwf3, Pwf4, Pwf5, Pwf6 As Double -
Dim T As Double

Dim kavg, kavgl, kavg2 As Double

Dim Pl As Double

Dim Pr, Prl, Pr2, Pr3, Pr4, Pr5 As Double

Pres = Respressure. Text
Tres = Restemp.Text

re = Resradius.Text

ra = Acidradius.Text

rw = Wellradius.Text

k = Oriresperm.Text

ka = Acidperm.Text

Tf = Avgflowtemp.Text
rg = Gasgravity.Text

Ls = Surpipeleng.Text
Ds = Surpipedia.Text
Psepm = Minseppress.Text
L = Tubleng.Text

D = Tubdia.Text

h = Resthick.Text
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e=10.001 'Pipe Relative Roughness

Do

Psep = Psepm
P =Psep
q=q+ 1000

Zfl = calculate Zf(P)  'Calculate Z (Flow in Pipe)

MIf1 = calculate Mf(P)  'Calculate Viscosity

Nrel = ((20.09 * rg * q) / (Ds * Mf1))  'Calculate Nre

f1 =((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nrel) ~ 0.8981)
2 = (5.0452 / Nrel) * Log(f1)

f3 = -4 * (Log((0.001 / 3.7065) - £2))

fA=1/(32)

Ffl =f4 'Calculate Ff

Pwhl = (rg * Ffl * Zfl * Tf * (q ~ 2) * Ls) 'Calculate Pwh
Pwh2 = (1.007 * (10 ~ -4)) * Pwhl

Pwh3 =Pwh2/(Ds " 5)

Pwh4 = (P * 2) + Pwh3

Pwh5 =Pwh4 ~ 0.5

Pwh =Pwh5

If 100 < Pwh And Pwh <= 1000 Then 'Calculate Z
Z£2 = 0.955 + (-0.00005 * (Pwh - 500))
Elself 1000 < Pwh And Pwh <= 1500 Then
Z£2 =0.933 + (-0.000092 * (Pwh - 1000))
Elself 1500 < Pwh And Pwh <=2000 Then
Z£2 = 0.884 + (-0.000038 * (Pwh - 1500))
Elself 2000 < Pwh And Pwh <= 2400 Then
Z£2 = 0.865 + (-0.00002 * (Pwh - 2000))



Elself 2400 < Pwh And Pwh <= 3000 Then
Zf2 = 0.855 + (0.000008 * (Pwh - 2400))
Elself 3000 < Pwh And Pwh <=4000 Then
Z£2 = 0.86 + (0.000055 * (Pwh - 3000))
Elself 4000 < Pwh And Pwh <= 5000 Then
Z£2 = 0.915 + (0.000075 * (Pwh - 4000))
ElseIf 5000 < Pwh And Pwh <= 6000 Then
Zf2 = 0.99 + (0.00008 * (Pwh - 5000))
Elself 6000 < Pwh And Pwh <= 7000 Then
Zf2 =1.07 + (0.00008 * (Pwh - 6000))
Else
End If
Mf2 = 0.012 + (0.0000029 * (Pwh - 500)) ‘Calculate Viscosity
s=-((0.0375 *rg * L) / (Zf2 * Tf)) 'Calculate s
Nre2 =((20.09 * rg * q) / (D * Mf2)) 'Calculate Nre
5 = ((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nre2) ~ 0.8981)
f6 = (5.0452 / Nre2) * Log(f5)
7 = -4 * (Log((0.001 / 3.7065) - 16))
f8=1/(f7"2)
Ff2 =18 'Calculate Ff
Pwfl =1 - (Exp(-s))
Pwi2 =(FR2* ((Z22* Tf*q)~2))/ (D~ 5)
Pwf3 = Pwf2 * Pwfl
Pwfd = (2.685 * (10 ~ -3)) * Pwf3
Pwf5 = (Exp(-s)) * (Pwh ~ 2)
Pwf6 = Pwf5 - Pwf4

Pwf=Pwf6 " 0.5 'Calculate Pwf

Pl = Pwf

T =Tres
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Zr = calculate Zr(P1) ‘Calculate Z (Flow in Reservoir)
Mr = calculate_Mr(P1)  'Calculate Viscosity
kavgl =k * ka * Log(re / rw)
kavg2 = (ka * Log(re / ra)) + (k * Log(ra / rw))
4 kavg = kavgl / kavg2 ‘Calculate kavg
Prl = (1424 * q* Mr * Zr * T) / (kavg * h)
| Pr2 = (0472 * ((re * 1) / (rw * 1))
Pr3 = Log(Pr2)

Pr4 =Pr3 * 2.30258509299

Pr5="Prl * Pr4

Pr6= (P ~2)+Pr5

Pr=Pr6 0.5 ‘Calculate Pr

If (Pr > Pres) Then Exit Do

Loop
MsgBox "Z =" & Str(Zf1), , "Compressibility Factor"
"MsgBox "Viscosity =" & Str(Mf1), , "Viscosity (cp)"
‘MsgBox "Nre =" & Str(Nrel), , "Reynold Number"
‘MsgBox "Ff=" & Str(Ffl), , "Friction Factor"
'MsgBox "Pwh =" & Str(Pwh), , "Pwh (Psia)"
'MsgBox "Z =" & Str(Zf2), , "Compressibility Factor"
MsgBox "Viscosity =" & Str(Mf2), , "Viscosity (cp)"
'MsgBox "s =" & Str(s), , "s"
'MsgBox "Nre = " & Str(Nre2), , "Reynold Number"

‘MsgBox "Ff =" & Str(Ff2), , "Friction Factor"

'MsgBox "Pwf=" & Str(Pwf), , "Pwf (Psia)"

‘MsgBox "Z =" & Str(Zr), , "Compressibility Factor"

‘MsgBox "Viscosity =" & Str(Mr), , "Viscosity (cp)"

‘MsgBox "kavg =" & Str(kavg), , "Average Permeability (md)"

'MsgBox "Pr=" & Str(Pr), , "Pr (Psia)"



gmaxs = q
"MsgBox "Qmax =" & Str{qmaxs), , "Qmax (MSCF/D)"

calculate_Qmax = qmaxs

End Function

Private Sub Calculateyear Click()
Dim Pres As Double
Dim Tres As Double
Dim re As Double
Dim ra As Double
Dim rw As Double
Dim k As Double
Dim ka As Double
Dim Tf As Double
Dim rg As Double
Dim Ls As Double
Dim Ds As Double
Dim Psepm, Psep, P As Double
Dim L As Double
Dim D As Double
Dim h As Double
Dim Zf1, Mfl, Zf2, Mf2 As Double
Dim Zr, Mr, Zrl As Double
Dim Nrel, Nre2 As Double
Dim Ffl, {1, f2, £3, f4 As Double
Dim Ff2, 5, f6, f7, f8 As Double
Dim Pwh, Pwhl, Pwh2, Pwh3, Pwh4, Pwh5 As Double
Dim Pwf, Pwfl, Pwf2, Pwf3, Pwf4, Pwf5, Pwf6 As Double
Dim T As Double

Dim kavg, kavgl, kavg2 As Double
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Dim P1 As Double

Dim Pr, Prl, Pr2, Pr3, Pr4, P15, Pr6 As Double
Dim q, qmax, qcontraint As Double

Dim Pi, Zi, Gp, G, Zf, Pf, Pfl, Pf2 As Double

Dim n, Yr As Double

Pres = Respressure.Text
Tres = Restemp.Text

re = Resradius.Text

ra = Acidradius.Text
rw = Wellradius.Text
k = Oriresperm.Text

ka = Acidperm.Text

Tf = Avgflowtemp.Text

rg = Gasgravity. Text

Ls = Surpipeleng.Text

Ds = Surpipedia.Text

Psepm = Minseppress.Text

L = Tubleng.Text

D = Tubdia.Text

h = Resthick.Text

e =0.001 'Pipe Relative Roughness

G = Gasinplace.Text

qmax = Showqmax.Text

qconstraint = qmax * 0.4

"MsgBox "Qconstraint = " & Str(qconstraint), , "Qconstraint (MSCF/D)"
q = qconstraint

'‘MsgBox "Q =" & Str(q), , "Q (MSCF/D)"

P =Psepm
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Zf1 = calculate_Zf(P) ‘Calculate Z (Flow in Pipe)
Mf1 = calculate Mf(P) ‘Calculate Viscosity

Nrel =((20.09 * rg * q) / (Ds * Mf1)) 'Calculate Nre
f1 =((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nrel) ~ 0.8981)
2 =(5.0452 / Nrel) * Log(f1)

3 =-4* (Log((0.001 / 3.7065) - 2))

f4=1/(3"2)

Ffl =f4 ‘Calculate Ff

Pwhl = (rg * Ff1 * Zf1 * Tf * (q ~ 2) * Ls)
Pwh2 = (1.007 * (10 ~ -4)) * Pwhl *
Pwh3 = Pwh2/(Ds " 5)

Pwh4 = (P ~2) + Pwh3

Pwh5 =Pwh4 ~ 0.5

Pwh =Pwh5 'Calculate Pwh

If 100 < Pwh And Pwh <= 1000 Then
Zf2 = 0.955 + (-0.00005 * (Pwh - 500))
Elself 1000 < Pwh And Pwh <= 1500 Then
Zf2 =0.933 + (-0.000092 * (Pwh - 1000))
ElseIf 1500 < Pwh And Pwh <= 2000 Then
Zf2 = 0.884 + (-0.000038 * (Pwh - 1500))
Elself 2000 < Pwh And Pwh <= 2400 Then
Zf2 = 0.865 + (-0.00002 * (Pwh - 2000))
ElseIf 2400 < Pwh And Pwh <= 3000 Then
Zf2 =0.855 + (0.000008 * (Pwh - 2400))
Elself 3000 < Pwh And Pwh <= 4000 Then
Zf2 = 0.86 + (0.000055 * (Pwh - 3000))
Elself 4000 < Pwh And Pwh <= 5000 Then
Zf2=0.915 + (0.000075 * (Pwh - 4000))

Elself 5000 < Pwh And Pwh <= 6000 Then



Z£2 =0.99 + (0.00008 * (Pwh - 5000))
Elself 6000 < Pwh And Pwh <= 7000 Then
Z£2 = 1.07 + (0.00008 * (Pwh - 6000))
Else
End If
Mf2 = 0.012 + (0.0000029 * (Pwh - 500))
s=-((0.0375*rg * L)/ (Zf2 * Tf)) 'Calculate s
Nre2 = ({20.09 * rg * q) / (D * Mf2)) 'Calculate Nre
5 =((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nre2) ~ 0.8981)
£6 = (5.0452 / Nre2) * Log(f5)
7 = -4 * (Log((0.001 / 3.7065) - 16))
f8=1/(7"2)
Ff2 =13 'Calculate Ff
Pwfl =1 - (Exp(-s))
PwR2 =(Ff2*(ZR2*Tf*q)~2))/(D"5)
Pwf3 = Pwf2 * Pwfl
Pwf4 = (2.685 * (10 ~ -3)) * Pwf3
Pwfs = (Exp(-s)) * (Pwh ~ 2)
Pwf6 = Pwf5 - Pwf4

Pwf=Pwf6 0.5 'Calculate Pwf

Pl =Pwf

T = Tres

Zr = calculate_Zr(P1) 'Calculate Z (Flow in Reservoir)
Mr = calculate Mr(P1) 'Calculate Viscosity

kavgl =k * ka * Log(re / rw) 'Calculate kavg
kavg2 = (ka * Log(re / ra)) + (k * Log(ra / rw))
kavg = kavgl / kavg2

Prl =(1424 *  * Mr * Zr * T) / (kavg * h)
Pr2 =(0.472 * ((re * 1) / (rw * 1)))
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Pr3 = Log(Pr2)

Pr4 =Pr3 * 2.30258509299
Pr5 =Prl * Pr4

Pr6=(P *2)+Pr5

Pr=Pr6 " 0.5 '‘Calculate Pr

If 100 < Pr And Pr <= 1000 Then
Zr1=0.97 + (-0.00006 * (Pr - 500))
Elself 1000 < Pr And Pr <= 1500 Then
Zrl = 0.94 + (-0.00002 * (Pr - 1000))
Elself 1500 < Pr And Pr <= 2000 Then
Zr1=0.93 +(-0.00002 * (Pr - 1500))
Elself 2000 < Pr And Pr <= 2400 Then
Zrl = 0.92 + (-0.000075 * (Pr - 2000))
Elself 2400 < Pr And Pr <= 3000 Then
Zrl =0.917 + (0.0000117 * (Pr - 2400))
Elself 3000 < Pr And Pr <= 4000 Then
Zrl = 0.924 + (0.00004 * (Pr - 3000))
Elself 4000 < Pr And Pr <= 5000 Then
Zrl = 0.964 + (0.000056 * (Pr - 4000))
Elself 5000 < Pr And Pr <= 6000 Then
Zrl = 1.02 +(0.000067 * (Pr - 5000))
Elself 6000 < Pr And Pr < 7000 Then
Zrl =1.087 + (0.000068 * (Pr - 6000))
Else
End If

Pi = Pres
If 100 < Pi And Pi <= 1000 Then
Zi=0.97 + (-0.00006 * (Pi - 500))
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Elself 1000 < Pi And Pi <= 1500 Then
Zi=0.94 + (-0.00002 * (Pi - 1000))
Elself 1500 < Pi And Pi <= 2000 Then
Zi=0.93 +(-0.00002 * (Pi - 1500))
Elself 2000 < Pi And Pi <= 2400 Then
Zi=0.92 +(-0.000075 * (Pi - 2000))
Elself 2400 < Pi And Pi <= 3000 Then
Zi=0.917 +(0.0000117 * (Pi - 2400))
Elself 3000 < Pi And Pi <=4000 Then
Zi=0.924 +(0.00004 * (Pi - 3000))
Elself 4000 < Pi And Pi <= 5000 Then
Zi=0.964 + (0.000056 * (Pi - 4000))
Elself 5000 < Pi And P1 <= 6000 Then
Zi = 1.02 + (0.000067 * (Pi - 5000))
ElseIf 6000 < Pi And Pi < 7000 Then
Zi= 1.087 +(0.000068 * (Pi - 6000))
Else

End If

PrintE (" Month" & " Gas Production Rate (MMSCE/D }* & " Pressure ( Psia )" & vbCrLf)

Zf=7i

Dt=130

n=0

Gpi=0

Do
n=n+1
Gp2=(n*q*Dy
Pfl = (Pi/ Zi) * (Gp2 / G)
Pf2 = (Pi/ Zi) - Pfl
Pf=Zf* Pf2




qnew = q/ 1000

PrintE(" "&n&" " & qnew & "
If 100 < Pf And Pf <= 1000 Then
Zf=0.955 + (-0.00005 * (Pf - 500))
Elself 1000 < Pf And Pf <= 1500 Then
Zf=10.933 + (-0.000092 * (Pf - 1000))
Elself 1500 < Pf And Pf <= 2000 Then
Zf=0.884 + (-0.000038 * (Pf - 1500))
Elself 2000 < Pf And Pf <= 2400 Then
Zf=0.865 + (-0.00002 * (Pf - 2000))
Elself 2400 < Pf And Pf <= 3000 Then
Zf=0.855 + (0.000008 * (Pf- 2400))
Elself 3000 < Pf And Pf <= 4000 Then
Zf = 0.86 + (0.000055 * (Pf- 3000))
Elself 4000 < Pf And Pf <~ 5000 Then
Zf=0.915 + (0.600075 * (Pf - 4000))
Elself 5000 < Pf And Pf <= 6000 Then
Zf=0.99 + (0.00008 * (Pf- 5000))
Elself 6000 < Pf And Pf <= 7000 Then
Zf=1.07 +(0.00008 * (Pf - 6000))
Else
End If
Listq.AddItem "i=" & Str(n) & " Q="& Str(q)

If (Pf < Pr) Then Exit Do

Loop
‘MsgBox "Z =" & Str(Zf1), , "Compressibility Factor"
"MsgBox "Viscosity = " & Str(Mf1), , "Viscosity (cp)"

‘MsgBox "Nre = " & Str(Nrel), , "Reynoild Number"

" & Pf & vbCrLf)
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'MsgBox "Ff =" & Str(Ff1), , "Friction Factor"

"MsgBox "Pwh =" & Str(Pwh), , "Pwh (Psia)"

‘MsgBox "Z =" & Str(Zf2), , "Compressibility Factor"
'MsgBox "Viscosity = " & Str(Mf2), , "Viscosity (cp)"
MsgBox "s =" & Str(s), , "s"

‘MsgBox "Nre = " & Str(Nre2), , "Reynold Number"

'MsgBox "Ff=" & Str(Ff2),, "Friction Factor"

‘MsgBox "Pwf=" & Str(Pwf), , "Pwf (Psia)"

"MsgBox "Z =" & Str(Zr), , "Compressibility Factor"

'‘MsgBox "Viscosity =" & Str(Mr), , "Viscosity (cp)"

'MsgBox "kavg =" & Str(kavg), , "Average Permeability (md)"
'‘MsgBox "Pr=" & Str(Pr), , "Pr (Psia)"

"MsgBox "Pf=" & Str(Pf), , "Pf (Psia)"

Showpf.Text = Pf

Yr=n/12

‘MsgBox "Year =" & Str(Y71), , "Total Year at q = Qconstraint"

Showyear. Text = Yr

End Sub

Private Sub Report_Click()

frmoutput.Show

tankmodel. Hide

End Sub

Public Sub PrintE(Str As String)
frmoutput.txtReport. Text = frmoutput.txtReport. Text & Str
frmoutput.txtReport.SelStart = Len(frmoutput.txtReport. Text)

End Sub

Public Sub cmdExit_Click()

If MsgBox("Are you sure to exit a program”, vbQuestion + vbYesNo) = vbYes Then
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End
End If

End Sub

Private Sub Showqdecline_Click()
Dim Pres As Double
Dim Tres As Double
Dim re As Double
Dim ra As Double
Dim rw As Double
Dim k As Double
Dim ka As Double
Dim Tf As Double
Dim rg As Double
Dim Ls As Double
Dim Ds As Double
Dim Psepm, Psep, P As Double
Dim L As Double
Dim D As Double
Dim h As Double
Dim gmaxs, qnew As Double
Dim Zf1, Mfl As Double
Dim Zr, Mr As Double
Dim Nrel, Nre2 As Double
Dim Ffl, f1, £2, f3, f4 As Double
Dim Ff2, £5, 16, f7, f8 As Double
Dim Pwh, Pwhl, Pwh2, Pwh3, Pwh4, PwhS As Double
Dim Pwf, Pwfl, Pwf2, Pwf3, Pwf4, Pwf5, Pwf6 As Double
Dim T As Double

Dim kavg, kavgl, kavg2 As Double




Dim P1 As Double
Dim Pr, Prl, Pr2, Pr3, Pr4, Pr5 As Double
Dim i, inew As Integer
Pres = Respressure. Text
Tres = Restemp.Text
re = Resradius. Text
ra = Acidradius.Text
rw = Wellradius.Text
k = Oriresperm.Text
ka = Acidperm.Text
Tf= Avgflowtemp.Text
rg = Gasgravity. Text
Ls = Surpipeleng.Text
Ds = Surpipedia.Text
Psepm = Minseppress.Text
L = Tubleng.Text
D = Tubdia.Text
h = Resthick.Text
e=0.001 'Pipe Relative Roughness
Pf= (Showpf.Text * 1)
MsgBox "Please wait...", vbInformation + vbOKOnly, "Show Q (MSCF/D)"
i=0
q = (Showgmax.Text * 0.4)
yearcon = Showyear.Text
G = Gasinplace.Text
Gpl =q * yearcon * 365
Pi = Respressure.Text
If 100 < Pi And Pi <= 1000 Then
Zi=0.97 + (-0.00006 * (Pi - 500))
Elself 1000 < Pi And Pi <= 1500 Then
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Zi=0.94 + (-0.00002 * (Pi - 1000))
ElseIf 1500 < Pi And Pi <= 2000 Then
Zi=0.93 +(-0.00002 * (Pi - 1500))
Elself 2000 < P1 And Pi <= 2400 Then
Zi=0.92 + (-0.000075 * (Pi - 2000))
Elself 2400 < Pi And Pi <=3000 Then
Zi=0.917 + (0.0000117 * (Pi - 2400))
Elself 3000 < Pi And Pi <= 4000 Then
Zi=0.924 + (0.00004 * (Pi - 3000))
Elself 4000 < Pi And Pi <= 5000 Then
Zi=0.964 + (0.000056 * (Pi - 4000))
Elself 5000 < Pi And Pi <= 6000 Then
Zi=1.02 + (0.000067 * (Pi - 5000))
Elself 6000 < Pi And Pi < 7000 Then
Zi=1.087 +(0.000068 * (Pi - 6000))
Else

End If

Do
i=i+1
If 100 < Pf And Pf <= 1000 Then
Zf=0.955 + (-0.00005 * (Pf - 500))
Elself 1000 < Pf And Pf <= 1500 Then
Zf=0.933 + (-0.000092 * (Pf - 1000))
Elself 1500 < Pf And Pf <= 2000 Then
Zf=0.884 + (-0.000038 * (Pf - 1500))
Elself 2000 < Pf And Pf <= 2400 Then
Zf=0.865 + (-0.00002 * (Pf - 2000))
Elself 2400 < Pf And Pf <= 3000 Then
Zf = 0.855 + (0.000008 * (Pf - 2400))
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Elself 3000 < Pf And Pf <= 4000 Then
Zf=0.86 + (0.000055 * (Pf - 3000))
Elself 4000 < Pf And Pf <= 5000 Then
Zf=0.915 +(0.000075 * (Pf - 4000))
Elself 5000 < Pf And Pf <= 6000 Then
Zf=10.99 + (0.00008 * (Pf - 5000))
Elself 6000 < Pf And Pf <= 7000 Then
Zf=1.07 + (0.00008 * (Pf - 6000))
Else
End If
Gp2 = Gpl +(q * 30)
Pfl = (Pi/ Zi) * (Gp2/ Q)
P2 = (Pi/ Zi) - Pfl
Pf=Zf*Pf2
q =300

Do
Psep = Psepm
P =Psep

q=q+2

Zf1 = calculate Zf(P) ‘Calculate Z (Flow in Pipe)

Mf1 = calculate Mf(P) ‘Calculate Viscosity

Nrei = ((20.09 * rg * q) / (Ds * Mf1)) 'Calculate Nre

f1 = ((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nrel) ~ 0.8981)
2 = (5.0452 / Nrel) * Log(f1)

3 =-4 * (Log((0.001 / 3.7065) - f2))

f4=1/(3"2)

Ffl =14 'Calculate Ff

Pwhl = (rg * Ff1 * Zfl * Tf * (q ~ 2) * Ls)




Pwh2 = (1.007 * (10 ~ -4)) * Pwh1
Pwh3 = Pwh2 /(Ds ~ 5)

Pwh4 = (P~ 2) + Pwh3

Pwh5 = Pwh4 ~ 0.5

Pwh = Pwh5 'Calculate Pwh

If 100 < Pwh And Pwh <= 1000 Then
Zf2 =0.955 + (-0.00005 * (Pwh - 500))
Elself 1000 < Pwh And Pwh <= 1500 Then
Zf2 = 0.933 + (-0.000092 * (Pwh - 1000))
Elself 1500 < Pwh And Pwh <= 2000 Then
Zf2 = 0.884 + (-0.000038 * (Pwh - 1500))
ElseIf 2000 < Pwh And Pwh <= 2400 Then
Zf2 = 0.865 + (-0.00002 * (Pwh - 2000))
ElseIf 2400 < Pwh And Pwh <= 3000 Then
Zf2 = 0.855 + (0.000008 * (Pwh - 2400))
Elself 3000 < Pwh And Pwh <= 4000 Then
Z£2 = 0.86 + (0.000055 * (Pwh - 3000))
Elself 4000 < Pwh And Pwh <= 5000 Then
Zf2 =0.915 +(0.000075 * (Pwh - 4000))
ElseIf 5000 < Pwh And Pwh <= 6000 Then
Zf2 = 0.99 + (0.00008 * (Pwh - 5000))
Elself 6000 < Pwh And Pwh <= 7000 Then
Zf2 = 1.07 + (0.00008 * (Pwh - 6000))
Else
End If
Mf2 = 0.012 + (0.0000029 * (Pwh - 500))

s =-((0.0375 * rg * L)/ (Zf2 * Tf)) 'Calculate s
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Nre2 = ((20.09 * rg * q) / (D * Mf2)) 'Calculate Nre

5= ((0.001 ~ 1.1098) / 2.8257) + ((7.149 / Nre2) " 0.8981)
6 = (5.0452 / Nre2) * Log(f5)

7 = -4 * (Log((0.001 / 3.7065) - £6))
8=1/(f7"2)

Ff2 =18 ‘Calculate Ff

Pwfl = 1 - (Exp(-s))

Pwi2 =(FR2*((Z2*Tf*q)~2))/(D"5)
Pwf3 = Pwf2 * Pwfl

Pwf4 = (2.685 * (10 ~ -3)) * Pwf3

Pwf5 = (Exp(-s)) * (Pwh ~ 2)

Pwf6 = Pwf5 - Pwf4

Pwf=Pwf6 0.5 'Calculate Pwf

Pl =Pwf

T = Tres

Zr = calculate_Zr(P1) ‘Calculate Z (Flow in Reservoir)
Mr = calculate Mr(P1) 'Calculate Viscosity
kavgl =k * ka * Log(re / rw)

kavg2 = (ka * Log(re / ra)) + (k * Log(ra / rw))
kavg = kavgl / kavg2 ‘Calculate kavg

Prl =(1424 * q* Mr * Zr * T) / (kavg * h)

Pr2 = (0472 * ((re * 1) / (rw * 1)))

Pr3 = Log(Pr2)

Prd4 = Pr3 * 2.30258509299

Pr5="Prl * Pr4

Pr6 = (P~ 2) + Pr5

Pr=Pr6 2~ 0.5 'Calculate Pr
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If (Pr >= Pf) Then Exit Do
Loop
Gpl =Gp2
inew = (yearcon * 12) +1i
Listq.AddItem "i =" & Str(inew) & " Q="& Str(q)
gqnew =q/ 1000
"PrintE ("Production Rate ( MMSCF/D )at " & inew & " month = " & qnew & vbCrLf)

PrintE (" " & inew & " " & gqnew & " " & Pf & vbCrLf)
If (q <= 500) Then Exit Do %

Loop

MsgBox " OK"

PrintE (vbCrLf &

#1 35 ok s o e 2k o o sk ok ok ok ok 2k o e sk sk ok ok 2k 3k ik 3k Sk sk 3 ok ok ok e ok sk sk ok ok sk sk ok vk ke sk ok ok ok ok sk ok sk ok ok sk sk ok ok sk sk ok sk ok sk sk ok 3k % 3k ok ok sk sk kM &

vbCrLf)
End Sub
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THE LOCATIONS OF ROCK SAMPLES
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Stop 2 Picture from Khao Kho, Saraburi province.
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Stop 3 Picture from Kaeng Khoi, Saraburi province.
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Stop 5 Picture from Khao Kho, Saraburi province
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Stop 7 Picture from Muaklek, saraburi province
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Stop 8 Picture from Pak Chong, Nakhon Ratchasima province.

Stop 9 Picture from Pak Chong, Nakhon Ratchasima province.
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Stop 13 Picture from 78 km Chompae-Loamsak, Phetchabun province.
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Stop 14 Picture from 39 km Chompae-Loamsak, Phetchabun province.



337

Stop 15 Picture from Khao Somposhn, Chaibadal, Lopburi.
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Stop 16 Picture from Muaklek, saraburi province.

Stop 17 Picture from Muaklek, saraburi province.
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Stop 18 Picture from Muaklek, saraburi province.




340

i province.

from Muaklek, saraburi

icture

Stop 19 P

nce.

ture from Phetchabun provi

1C

Stop 20 P



341

Stop 22 Picture from Muaklek, saraburi province.
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Stop 24 Picture from Chompae-Loamsak, Phetchabun province.
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Chaibadal, Lopburi.
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Stop 27 Picture from Chompae-Loamsak, Phetchabun province.
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Stop 31 Picture from near Khao Somposhn, Chaibadal, Lopburi.
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Stop 32 Picture from near Khao Somposhn, Chaibadal, Lopburi.

Stop 33 Picture from near Khao Somposhn, Chaibadal, Lopburi.
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Stop 34 Picture from near Khao Somposhn, Chaibadal, Lopburi.

Stop 35 Picture from near Khao Somposhn, Chaibadal, Lopburi.
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ECONOMIC ANALYSIS




SUMMARY ECONOMIC OF PROJECT KXK65

One Platform 5 Wells Conversion Ratio (S/Baht) 30.025
Development Forward Init Gas Price (SYMMBTU) 2.52
260BCF of Reserve & 303BCF of Gas In Place Avg Heat Val (Mmbtw/Mcf) 1.00
Drainage 500 acre Gas Fuel Usage (%) 1%
Ann Gas Price Esc (%) 2%
Post SRB Post Tax
Corporate Tax (%) 50.00% ROR 23.10% 15.20%
Government Royaity (%) 6.25% Royalty: $127.1 9%
Init Year of Capex Esc 2000 SRB: $52.3 4%
Capex Ann Inflation% 7.25% Corp Tax: $149.7 11%
LOE Ann Inflation% 725% Thailand: $329.1 24%
PRODUCTION & REVENUE
GROSS ‘NET PRODUCT NET PRODUCT
EAR DAILY | ANNUAL | GASPRICE| PRICE | REVENUE
RATE | SALESGAS GAS GAS
MMSCF/D BCF | USS/MMBTU{ USS/MMSCF| MM USS

2000 0.00 0.00 2.52 2.52 0.00

2001 0.00 0.00 2.52 2.52 0.00

2002 0.00 0.00 2.52 2.52 0.00

2003 0.00 0.00] 2.52 2.52 0.00

2004 92.00 33.58 2.52 2.52 84.62

2005 92.00 33.58 2.52 252 - 8462

2006 82.00 29.93 2.52 252 - 1542

2007 72.00 26.28 2.52 2.52 6623

2008 60.00] 21.90 2.52 2.52 55.19

2009 51.00[ 18.62 2.52 2.52 4691

2010 44.oo| 16.06 2,52 2.52 40.47

2011 3750] 13.69 2.52 2.52 34.49

2012 31.50 11.50 2.52 2.52 28.97

2013 27.00 9.86 2.52 2.52 24.83

2014 22.00' 8.03 2.52 252 2024

2015 xs.oo[ ) 6.57 252 2.52 16.56

2016 15.4of 5.62 2.52 2.52 14.16

2017 13.40] 439 2.52 2.52 1233

2018 11.80 431 2.52 2.52 -10.85

2019 11.00 4.02 2.52 2.52 . 1012

2020 920 3.36 2.52 252 8.46

2021 8.00 2.92 2.52 2.52 7.36

2022 720 2.63 2.52 2.52 6.62

2023 6.40 2.34 2.52 2.52 5.89

Total 711.40 259.66 60.48 654.35
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SUMMARY ECONOMIC OF PROJECT PPNEW2.1

One Platform 3Wells Conversion Ratic% (S/Bah) $0.025
Development Forward Init Gas Price (S/MMBTU) 2.52
533BCF of Reserve & 622BCF of Gas In Place Avg Heat Val (Mmbuav/Mcf) 1.00
Drainage 640 acre Gas Fuel Usage (%) 1%
Ann Gas Price Esc (%) 2%
Post SRB Post Tax
Corporate Tax (%) 50.00% ROR 23.10% 15.20%
Government Royalty (%) 6.25% Royalty: S127.1 94
Init Year of Capex Esc 2000 SRB: $51.3 4%
Capex Ann Inflation% 7.25% Corp Tax: $149.7 1%
LOE Ann Inflation% 7.25% Thailand: $329.1 24%
PRODUCTION & REVENUE
GROSS NET PRODUCT | NET PRODUCT
DALY | ANNUAL |gasprice| Price REVENUE |
YEAR RATE | SALESGAS GAS GAS
MMSCF/D BCF  |US&MMBTU| USS/MMSCF MM USS
2000 0.00 0.00 2.52 252 0.00
2001 0.00 o.oo, 2.52 252 0.00
2002 0.00 o.oo[ 252 252 0.00
2003 0.00 o.oo] 252 252 0.00
2004 80.00 29.20f 252 252 73.58
2005 80.00 2920 252 252 73.58
2006 _ loo.oo| 36.50 2.52 252 - 91,98
2007 1oo.oo| 36.so| 252 252 91.98
2008 xoaool 36.50| 252 252 91.98
2009 100.00} 36.50] 252 252 9198
2010 100.00} 36.50 252 252 91.98
2011 90.00: 3285 252 252 82.78
2012 81.00] 29.57 252 252 74.50
2013 72.90 26.61 252 252 67.05
2014 65.61 2395 252 252 6035
2015 59.05 21.55 252 252 5431
2016 53.14 19.40 252 252 4883
2017 47.83 17.46 252 252 4399
2013 43.05 15.1 252 252 39.59
2019 38.74 14.14 252 252 35.63
2020 34.37 12.73 252 252 3207
2021 3138 1145 252 2.52 28.36
2022 2824 1031 252 252 2598
2023 2542 928 2.52 -2:52 2338
2024 2238 835 2.52 252 21.04
2025 20.59 7.52 2.52 252 18.94
2026 18.53 6.76 252 2.52 17.04
2027 16.68 6.09 2.52 2.52 15.34
2028 15.01 548 2.52 2.52 13.31
2029 13.51 493 252 252 12.43
2030 12.16 444 2.52 252 118
2031 10.94 3.99 2.52 2.52 10.06
Total 1461.52 533.46 30.64 134431
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SUMMARY ECONOMIC OF PROJECT KKME

One Platfoem § Welts Coaversior Ratia ($Baht) S0.025
Development Forward latc Gas Proe (SMMBTU) 152
ISPCE of Reserve & ISORCE of Gas In Place Avg Hext Val{MmbovMcd} 100
Drumage 500 acre Gas Fuel Usage (%) 1%
Ana Gas Price Esc (%) 7%
Posi Tax. Aﬁer Tax.
Carparsie Tax (%) 0.00% ROR 23.10% 15.20%
Cravernment Royalty (%) 625% Royalty: $i27.1 9%
Init Year of Capex Ese 2000 SRB: $523 4%
[Capex Ann Inflaion's 725% Corp Tax: $149.7 1%
LOE Axn Inflstiont’ 725% Thalaed: $329.1 24%
PRODUCTION & REVENUE v
GROSS NET PRODUCT {NET PRODUCT]
YEAR DALY » ANNUAL GAS PRICE PRICE REVENUE
RATE | SALESGAS GAS GAS
MMSCFD BCF | USSMMBTU | ussvmscE|  suuss
000 5.0 0.00{ 1% 183 009
2001 0.00 .00 252 252 0.00
) ) 0.00| 25 252 0.0
2003 8.00 0.00 252 P3| 0.00
2004 92.00] 3358 253 253 242
200% 9100 3358 15 2574 8462
1006 20.00 2920} 25 252 73.58]
2007 63,00 2453 2% zs5| 62:55
2008 $5.50 2034] 283 252 5105
2008 26,00/ 7% 252 253 a3y
2010 3600 n| 341 2137 EERTY
2011 270 9.8 233 82 2483
2012 22.00] 03[ 253 25 2024
2013 17:50] 633 242 25 16.10
2014 1360 5.33] 252 252 1343
ws | 12s6) 2356 282 253 1120
2016 10,50 33 252 252 9.66
2017 280 32 253 %) £09)
018 755 176 233 282 594
2019 _ §.50] 23 253 252 598
2020 535 210 182 282 529
2021 5.20} 150 253 252 478
2022 3.79| Ln 242 253 132
2023 430} 157 28| 2:83) 3.9/
Toul | 61640 27499 6043 56696
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SUMMARY ECONOMIC OF FROJECT KK6d

Cre Platform § Wells Conversion Rano ($8aat) $0.028
Development Foraurd tnit Gas Price {(SMMBTU) )
239BCF of Reserve & 2T6BCT of Gas {a Place Avg Hewt Val (MmbtwMet) 1.0
Drainage 504 acre Gas Foal Usgage 113} 3
Ana Gas Proze Eec (%)) 2t
- Test SRB Post Tax
Corporate Tax (%) 30.00% ROR 23.10% 15.20%
CGovernment Hoyalty (45} 6.25%2 Royalty: $127.1 9%
1zit Year of Capex Ese 2000 SRB. $523 4%
C2pex Azn laflaoonts T.25% Corp Tax: $149.7 11%
LOE Ana Inflaticaty 7.25% Thailand $329.1 24% ]
PRODUCTION & REVENUE
GROSS NET PRODUCT | NET. PRODUCT
DAILY | ANNUAL | GAS PRICE PRICE REVENUE
YEAR RATE  [SALESGaY B < GAS
MMSCED BCY USSMMBTLY | USSAMMSCEF MM USS

2000 0.00] 0.00 242 2382 0.00

2001 a;o,o] 000 242 282 0.00

2002 0.00] 000} 282 252 0.00:

2003 00| 090 X3) -282 0.00

2004 92.00 33158 282 -5 2462

2005 92.00 3358 pX7] .15 84,62

2006 78.00 23.47 FX3] 252 L7

2007 .66.00 2409 282 252 £0.71

7008 ss00| 2008 15 18 3059

1009 4800 17482 252 182 33.15]

010 000l 1460 282 252 36.79

2011 34.oa'| 1241 2521 252 3127

2062 27‘oo| .86} 251 252 4.8

2013 nm| 803 252 252 204

2004 : 18.00| 657 242 2352 16:56

2018 < 13.00] S48 252 s 13.80|

2016 12.00] YY) 252 253 11.56

2017 11.00] 402 252 252 1012

7018 10.00] 3.65 252 252 .20

2019 48 3.08 R 7] 18 .77

2020 7.10 259 82 - 282 6.53

el 24 6.60 241 28| 132 807

202 600 219 282 252 5.52

2023 5.0 1.97 253 2352 497

Total 65s35) 23891 6048 602.06

359



360

%L8 =444 409 661 =WND 308 9LT =dID
09311
06791 18626 [sT9LT SL06T  [0S'S8 FUIRT (PSS01  JOO'OL 0$'¢ 00¢t  foo'sy a4 is've 90'709 SL0168€T 134T 120
6L 18°67¢ (A4 oF') o) 000 sl st 69LS'T  |STO L6y 8T 00'1L61 {089 a9 €70
00T [y a44% 66'C [3 ] €©$l 000 STl sT1 09¥$’1 820 (423 6T 000617 |o0'TL 00'9 j4du4
177 STRIE (444 9L sl 000 st1 STl LS15'1  {0C°0 09 (A x4 00'60vT  |OT'6L 099 1707
607 (ERA 1Y LIA4 sUl sUt 000 vl oWt 658%°1 €0 €59 T 05'16ST {078 0L 0z0T
98T S0°60¢ we S0 0T 000 991 99°1 89¢¥'1  |6€°0 we (434 STYROE  {0t'10) §v's 610
irg 8'90¢ 189 6£°7 687 000 £6'1 £6°1 8LF'1  {9P0 07’6 1A% 4 00°0$9¢  100°07) 00°0] 8107
e 167967 e 86T 88°C 000 80'T 80 o'y IS0 1ot T 00§10V 100°CTEL 0011 31124
Lia g B6'88T $6'8 00t 00°¢ 000 144 344 8TLET  |090 96°11 [4%4 00°SkLY  [00°9ST 00°€l 910
61°¢ T0'08T fE°01 144 e 000 we we 6S¥ET  |69°0 08'tl 8T 00'sLs 1007081 00°S1 s10T
Y, F969T €T (a4 0y 000 ozt 0T'e $61ET  |€8°0 9591 [A%4 00°0LS9  |00'91T 00'81 rioz
69'L LSt 6E°ST 1134 (124 000 e 1221 9e6T’1 . 101 {744 [4X4 00°0€08  |00'+97 00T €107
6¥'6 €L1vT 1681 98°C 98'S 000 9y 9 89T U1 4224 t4x4 00'SS86  J0OVIE 00°LT Tt
k4l 9L 10+ e (T 000 0L'S oL's veret  [9st e 424 00'0I¥Z1  |00°80¥ 00'FE 1oz
[184] SLB6T RE'8T [44] s 000 8¢9 859 06171 81 6L9¢ 78T 000091 {00°08Y 00°0v 0102
0re) LeoLy et ¥6'6 ¥6'6 000 1¥3 L 1561y HTT (1844 144 00°0ISL]  [00'9LS 00'8¥ 6007
(A%} Lot PLBE SRl satt looo 69'8 69'8 LILVT  |9rE 6$°0§ [<x4 00'$L00T 100099 00°ss 8007
6L°51 L6 65°1¢ FAN 14 wrl Jorst €701 €201 L8Pi’1 jeLe o9 (434 00°060¥Z |00°Z6L 0099 4114
9C'61 SR'S9 18E £0ee €91 oLyl sgll sl 911 [8F¥ YLIL (424 00°0L¥8T  [00'9€6 00°8L 900T
[A%1] €T A% 14 60'9¢ 66’81 o1°¢l oL'el oL'€1 ort  |eTs 798 tax4 00'08SEE  |00'+O11  [00°Z6 $00T
000 ov1z- o%mn 4542 wset Joryd trel 1411 $780°1  |6T°¢ 98 434 00°085€E  J0O'FOLT  |OG'T6 00T
000 07T0L- 01 ¢e- 01°¢¢ 0091 |o1'Ll oLl 0$'16 {000 00°0L 05°% 00y 0091 TI190°1 {000 000 wT 000 000 000 mcc.u
000 orLe- 00°9Z- 009 0¥ 00T 00T 00T€ {000 00T 00'9 00'%C POH0'T {000 000 (4 %4 000 000 000 00T
000 orn- 0L'8- oLs 0c's luay 0’0 oc'or 000 00T {008 0070’1 |00°0 000 %T 000 000 000 100T
000 oF'Z- 0r'T- 0r'T or'Z 000 00'0 or'T 000 oFT 00001 {000 00°0 §'T 000 000 000 0002
$SN WK $SN W SSNWIW | SSNIWW BSN IWIW[SSN WA S E-z_umD WIS WWESN ZE—wWD WINISSN W [SSN W SSNIAIN | $SN W SN Ez_nmb WN $SN AN $SN AN SSNWW NLEWW/SSNA/IOSIN W/ 4OSNIN [T/ 1SN
%0SIXVY.LY  BWODNI  |3WODNI| asNadxa | 440 |vios | sooz _ 1007 _ 9007 $007 _ £007 2007 1007 _ 000Z | 1SOD | 1SOO | AJINOVI DNYL _UZ<E SNNO8 ¥ NOLOV3L FTYDS FWOONI HORId NOLLDNAOYd  vax
FWOONT | F19YXVL  AT8YXVIMO1TY 1O ALm ASNIIXT T1GIONVL TVIOL | 340 |DONISSTOOUd [@NITdId ONITING AT JINSIZS| TvOSsa | ONIAITS q1vs SYD SvD
FIALLYTOUNND (%OTNOLLYIOIHIFA LS00 INSWLSIANI %l ALTVAOY | ATY SSOYD
A n L b ¥ d (o] _ n _ T — p | — f _ H 0 ] | a _ o] _ g Y




361

%6l =il 501 =uid
[eses or'ss1 o591 fwve  forsor ocert fosrios [scienncefseess | s
56610 Joro 6t et Jszo fert oo Jusw 5t Joorest Jors | exoz
wizo  [evo 00z 0z [szo sc1 oo fess T Jovosiz o9 ot
ooszo  Joro w1 iwe  fseo | oo Jwoo [ess 51 ovosiz Joos 1207
99vz0  |es0 6T sz [eco T ) 5T o165z Joie 020
swzo oo, Jost 98z |eco 991 jooo |t 25T stvsor [svs 6102
1esz0 160 e we oo w1 fooo  ors 5T ooosoe fooor | sioz
tore  Jsrt e we  Jiso w0z Joo Jaor  fosz oosior oot | cioz
toece  |ori sry wr  Jovo wz oo, [sent Jusz orsvy foocl | sz
osco  fest 61's st's o9 wr oo Jower  |esz oosers foost | soz
vieo  [sct lozo oz9 |0 ore  foo0  |os91 st ooorsy Joost | wez
gzovo  oie 9L oL |io we  fooo oz |es oooros foozz | eroz
sicro  ory 6v'6 s vzt wy oo v sz oossss Joouz | zioz
o Joss 0z! ooz |95t ors  jooo  lrie [ ooowzr foove | 110z
996r0  |sot st¥1 stvi vl ss9 oo leree sz oooosnt Jooor | otoz
szeso  |urs or°Ls orel iz weL  |ooo st st fooozser Joosr 160z
zieso oot LE61 Lest Jore 698 |00 [esos  fest foosooz Jooss | so0
o |essi 68°0¢ sUst e ol |ooo  iwes  fest ovosorz Jooss | eooc
usvo  [eve 50'9¢ oc6l  [ary st oo e fosz oooursz Joose [ 0o
oro  [eooc 0zs s |ers orel oo Jum et ooosses [oozs | soot
gssco fiver ) oo fezs el oo o fise ovossce loozs | voot
o0ig0  |1sL or'6- 0o  |o00 oo fores  Jooo 51 0o |ooo £002
6980  |vest- 6TEE- 000|000 w0  |ezer oo Jesz looo oo 2002
¥2e60  Jove 1501- 0o oo oo lisor  Jooo 5t wo oo 1002
o000t ove or'z- 000 fooo oo [z oo 5T 0o |ooo 000z
ssnwa | ssnwW [ssnn | ssa i [ssnwmfssawi| ssnww huawmssnfuaosmnaaosi

WOLOVH | (HSTLBAN) [MOTd HSYO[XVLONI JALTVACY an¥aaTy| 30nd | NoLLONGoNd

osia | motaHSYD | TVANNY |ravi INawNugaoD| x3do xE<u_ ssoup | svo ) AR
%szL | aannoosia AUVINANS MOT4 HSVD

HY ov av | av [ av Jov Jav [w z A | x M




3z TAgIdy

wunseslns Tasens MadioTuit 10 fueeu 2496 NTswiaguasiamiil diSemsdnmn
Usondnyeoutateh IssSouugaumasimiaguasiysil  duSamsfnyimnssumaas
Tasiadenssulennuminndsveunnuludl wea. 2518 lAaousauasuninnnsssdl ldnw
' a a = < a Y . o a
o luaundenssut lnsmouhidl wa. 2519 MM Ineds New Mexico Tech. Uszmsansgomsm
{ ~ o . . o o o
uazdomsAnu TN IMendy The University of Oklahoma d1SvmsfinydanssuilTasifon
] H b4 k4
uiladialull wa2520 GuUias19MsNNoUFOIMAITITUTA ATUNTHINTEIA AUA WA
o o v a a 3 o 3 o a a Y do a
2521 Tasmssdwmiaimnsllas@on 3-7 dhungms wazddnungmsiey InhisuAarey
aanumugumsdisuazsantlas@umiilszmg funalsinadiseaznnmssisasins
wanveumadl TasGoninlszma snnufunuimnssulllasBoudu o Wl we. 2538 @15
13 14 1
dumisimdrheszuutazndunsesmsasulunnsndlns@en nsudemassssuana Tnii
v a < Y = o ¥ ¢ o a a o ¥
SuHaray AduUNseY sauME maiud QUnseldisn wazndalTasidoy ndunseseyanald
] a 9y a wa @ = o =
rnannalidnulusresnins Asamezquaniugumsamudisrsaznantl Tnsdoy
a a wa { o et a L=y Ly
Tudszmaing I wa 2540 Sudfidndiidiuernsdimandvunaluladssd uwniinnde
¥
maTuTodqsuns Mssdunmis §9umansnsd uazAus w.a. 2543 Mssdumisddnmasms

T b 4
guinesiioinenmaniuazmalulad daud w.er. 2544 failogiiu

aoundade  andnmaluladssdl  dnindndmnssumans  uinnde
maluTabgsuis 111 ouuumIMeds Muagsuis sunsiiios Simdauasswdun 30000 Tnsdwn

(044) 224310, 224441 In3015 (044) 224445 E-mail : kriangkr@ccs.sut.ac.th




